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For their rock is not as our rock; even our ene
mies themselres being judges.-Hent. xxxii: ill. 

PREFACE. 

The present paper is a revised and enln,rged e~ition of 
Professionn,l Paper 14,1 published by the United States 
Geologicn,l Survey in 1903. In the 13 years that have 
elapsed since that paper was published there has been 
very noteworthy progress in the ch01nical analysis of 
igneous rocks. This progress is evidc:5nt in the greatly 
increased nmuber of analyses here tabulated, more 
than twice as many hav:ing been published between 
1.901 andl913, inclusive, a period of 13 years, as. were 
published between 1884 and 190'0, inclusive, a period 
of 17 years. It. is also evident in the improved 
quality of the analytical work, and one n1ay venture 
to think that the publication of Professional Papers 
14 and 28 2 encouraged and to son1e extent brought 
about this improv01nent. 

The better1nent in quality is 1nanifested both in the 
gren,ter proportion of more accuTate analyses and the 
n1ore frequent deter1nination of ~he minor constitu
ents; but even now our knowledge of the occurrence 
of the rarer elements in.igneous rocks is· sadly deficient 
for many countries in which .the rock analysts, though 
doing active and accurate work, have failed to deter
mine 1nost of the 1ninor constituents. 

The p~:csent collection 01nbraces the years from 1884 
to 1913, both inclusive. With very few exceptions all 
the analyses ·published in Profession.al Pap·er 14 are r~
produced here, for that paper is now out of print and 
1nay be inn,ccessible to many. . 

Further search of the .literature has yielded a con
siderable nmnber of additional ~nalyses that w'ere 
published within the tin1e limits of the first collection 
but which were omitted f1·om it. Several sets of anal
yses publis~ecl prior to 1884 have also been.incluclecl 
because they seemed to be of special importance or 
because they \vere not incorporated in Roth's Tabel..., 
len, covered by Professimial Paper 28. Among these 
may be mentioned fiawes's analyses of· the rocks of 
Now England and New Jersey, and analyses of rocks 
of the West Indies and of Stunatra, published, respec
tively, by Cleve and Verbeek. Although the end of 
1913 was :fixed on as the final elate to which the work 
should be brought, yet a nu1nber of analyses published 

t WMhlngton, n. S., Chemical analyses or igneous rocks published from 1884 to 
1900, with a critical discussion of the character and use of analyses: U. S. Geol. 
Survey Prof. Paper 14, 1903. 

s WMhlngton, 1 L S., The superior analyses or igneous rocks from Roth's Tabellen, 
1869 to 1884, arranged according to the quantitative system of classification: U.S. 
Gool. Survey Prof. Paper 28, 1904. 

subsequently have been included. These ~mbrace 
many which were contributed prior to publication by 
generous friends and which have appeared since, 
as well as a few which, for one or another reason, it 

·seemed to he advisable to include. Professional Paper 
14 01nbraced 2,881 analyses, and this pn.pe~ en1braces· 
8,602, including, as has been said, practically all those 
in Professional Paper 14 but not those from Roth's 
Tabellen,. published in Professional Paper 28. 

The collection is confined to analyses of igneous 
1~ocks, though it .includes some analyses of· ortho~ 
gneisses. Dr. Paul Niggli, of the University of Leip~ 
zig, is engaged, I understand, in the compilation of the 
analyses of ri1eta1norphic rocks, a work which will be 
of great· benefit to the student of these, for the most 
extensive collection of the analyses of these rocks so 
far available has been the selection published by 
Grubenmann.3 The analyses of meteor~tes ];lave been· 
recently collected by Farrington/ who has classified 
the stony meteorites according to the quantitative 
system. He has also recently published 5 a complete 
collection · of descriptions and analyses of North 
An1erican meteorites to January 1, 1909. In this con
nection may be mentioned the collection of analyses 
of meteorites and of "some terrestrinl peridotites pub
lished by Wadsworth. 6 

An aim k.ept constantly in mind has been to 1nake 
the present cqllection as complete and accurate as 
possible and, in a sense, definitive. The search 
through the 1iterature has therefore been very exton-

. sive, systematic, and thorough, the serial publications 
examined having extended frmn 1883 to the final 
date. Its extent may be gathered fron1 the "List of 
publications examined," which is ·to be. found on 
pages 38-44. In this search the extremely complete 
Library of the United Stat·es Geological Survey served 
as a basis and was examined very thoroughly. In this 
connection I take pleasure in expressing n1y thanks 
to Miss Julia L. V. McCord, librarian, and to tP,e other 
officials of the library for their many courtesies and 
their friendly assistance. The libraries of . Yale and 
Columbia Universities, of the Museum of Natural 
History in New York, and of the United_ States 

a Grubenmann, Ulrich, Die krystallinen Schiefer, Berlin, 1910. 
4 Farrington, 0. C., Field Columbian Mus. Pub. 120, 1907; Pub. 151, 1911. 
6 Idem, Nat. Acad. Sci. ~em., xiii, 1915. · 
o Wadsworth, M. E., Lithological studies, Cambridge, Mass., 1884. 
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6 PREFACE. 

National Museum have also been examined, to 
officials of which I also extend my thanks. 

the· well known that the discussions were considered 

I have also availed 1nyself of Prof. A. Osann's 
valuable collections 9f analyses/ from which I have 
taken a number that had escaped my notice. ThE1 
many analyses and the bibl~ography given by Iddings 
in volum~ 2 of his Igneous Rocks (1913) have also 
been collated. A collection of analyses of Swiss rocks 
from.· 1900 to 1915 2 reached n1e too late for collation 
with my collection.. The san1e is true .of. a set of 
analyses of Queensland rocks.3 The authors of both 
were so kind as to send me many of the analyses prior 
to publication. · 

Through the kindness of F. W. Clarke, chief che1nis-t, 
the records of the chemical laboratory of the United 
States Geological Survey were placed at my disposal, · 
and the numerous analyses there recorded up to 
January 31, 1914, are included here. I would express 

' my sincere appreciation of the courtesy of Mr. Clar~e 
and the many geologists of the Survey, for whom the 
analyses were made, in thus making available,- much 
of it prior to publication, a great amount of most 
valuable material. 

It is also a pleasure to acknowledge my great in
debtedness to many friends and fellow petrologists . 
who have been so kind as to contribute analyses 
prior to publication and whose great generosity is 
deeply appreciated. Among these may be specially 
mentioned Prof. A. Lacroix; Dr. K. Inouye, director 
of the Geological Survey of Japan; Prof. U. Gruben
mann, and the Geological Survey of Switzerland; Mr. 
J. J. H. Teall, ex-director, and Mr. A. Strahan, director 
of the Geological Survey of Great Britain; Mr. R. D. 
Brock, director, ana other geologists of the Geological 
Survey of Canada; Drs. G. W. Card, W. N. Benson, 

. J. W. E. David, II.· C. Richards, and· W. H. Twelve:
trees, of the Australian Geological Surveys; Dr. P. G. 
Morgan, director of the New Zealand Geological 
Survey; and Drs. F. D .. Adams, Florence Bascmn, 
C. H. Clapp, H. P. Cushing, E. Gourdon, J. B. Harri
·son, J. P. Iddings, G. Kalb, J. F. Kemp, S. Kozu, 
G. P. Merrill, L. Milch, E.· W. Morley, P. Niggli, P. 
Quensel, G. W. Tyrrell, and T. L. Watson. The 
lllany valuable analyses contributed by these and 
others have added n1uch to the completeness of the 
present collection. . A nun1ber of hitherto unpublished 
analyses made by me are also included. 

Considerable changes, both additions and omissions 
have been made in the text. The additions consist 
in the incorporation of new matte.r and the expansion 
of the old. The omissions include considerable matter 
relative to the quantitative system, which is now so 

1 Osann, A., Beitrii.ge zur chemischen Petrographic; Tail 2, Stuttgart, 1905; 
'reil3, (1), Leipzig, 1914. 

2 Grubenmann an~ Hezner, Viertjhsch. Nf. Ges. Zur., LXI, pp. 15Q-203, 1916. 
3Richards, H. C., Pr. R. Soc. Qld., XXVII, p. 105, 1n6. 

needless. The sectioir on the "Calculation of center 
points" has als~ been omitted. Greatly to my·regret, 
the entire discussions of the distribution of magmas 
and the av~rage rock have had to be omitted, as it 
was found to be quite impossible, with the time at my 
disposal, to work up the vast n1ass of data so as to 
~rriv·e at a satisfactory and adequately complete 
treatment. Both of these topics are to form the sub
jects of sep~rate publications. 

In the tables the separate columns for C02 and BaO 
are omitted and one for the magmatic symbols in the 
quantitative classification is inserted. These symbols 
will be found very useful (mo.re so than the systematic 
names), after a little· experience with them, in giving 
a concise idea of the chemical character of a rock and 
its relations to 0thers. These. symbols are also used 
for the page headings, instead of the magmatic names 
used in Professional Paper 14. 

All the norms of the analyses given in Professional 
. Paper 14 have be.en recalculated. -Indeed I have 
recalculated personally all published· norms, to in~ure 
their uniformity and to verify or correct them. In 
this .connection I would express my thanks to Dr. 
l-1.. H. Robinson, who son1e years· ago very kindly 
calculated for me rriany norms, which, however, were 
not used be~ause· I subsequently decided to calculate 
every norm n1yself. . It can not be hoped that all 
analyses have been collected or all errors. avoided in 
the present compilation. The list of errata on page 
67 of Professional Paper No. 28 is sufficient evidence 
that such a hope is vain.4 :My attention w~s called to 
several such errors, both of omission and conunission, 
by friendly critics, and I trust that the same interest 
will be shown. in regard to the present collection. I · 
would also deeply appreciate the contribution of 

·papers embodying further analytical data, especially 
inaugural dissertations and other difficultly accessible 
literature, for incorporation in supplernents which it is 
hoped to issue in the future. 

·To my friends Whitman Cross and Joseph P. 
Iddings I am deeply ind.ebted for much helpful criti
cism and·· advice, especially in the selection of the 
1nag1nati~ names. I must also express n1y thanks to 
Prof. M. Kawa1nura, of Kiushiu University, Japan, for 
;his great assistance in reading ·.rnuch of the proof. 

I would express my sense of deep obligation to Dr. 
Arthur L. Day, director of the Geophysical Laboratory 
of the Carnegie Institution of Washingto11, for his gi·eat 
liberality and kindness in allowing me to devote a very 
large part of my time during the last four years at 
·this laboratory to the prosecution of the present work 
and in permitting· its publication by the Geological 

4 To eliminate one source of error every analysis in Part I has been compared by 
me or by Dr. Kawamura in the proof with the card on which it was collected, not 
with the manuscript. 
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Survey. Indeed, had it not been for the opportunity 
thus generously given, the con1pletion of the work 
would have been impossible. 
. Fi:nnlly, I would ndd a personal word of appreciation 
of tho cn.re and nceuracy shown by the editorial. staff 
of the Survey, and cspecin1ly of the work of the com
positors of the Govennnent Printing Office in setting 
up this cxeeptionally difl-leult manuscript. Up to No. 
140 of Ill. 5. 4. 4, page 656, a count was kept of the 

errors in the figures, son1e of which were unquestion
ably 1ny own in writing the manuscript. . From the 
beginning of the tables to this point the pi:·oof sheets 
show only 79 errors in about 350,000 digits, and in the 
corresponding norm~ 47 errors in about 130,000 digits. 

H.S. W. 
GEOPHYSICAL LABORATORY' 

C.t\.RNEGlE INSTITUTION O.F' "\iVA$HINGTON, 

November 30, 1916. 





CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

By H. s. wASHINGTON·. 

THE IMPORTANCE OF ROCK ANALYSES. 

In the ·first two or three decades of the nineteenth 
centm-y, when the study of rocks as such was being 
differentiated frmn that of minerals and of rock ter
rn.nes-that is, when the science of petrography was in 
its infancy, little attention was paid to the~r chemical 
features. It is true that a nUm.ber had been analyzed, 
but most of these were of such a character as to lead 
the investigator of those early days to consider theni 
n1inerals, as was the case with the first described 
lherzolite and wehrlite·. In contradistinction to well-. 
defined minerals, rocks were regarded as merely aggre
gates of minerals, occurring in presumably fortuitous 
cmnbinations, and lacking that definiteness or constancy 
of cmnposition in one n1ass or in different n1asses which 
would justify their chemical study. as a whole. As, . 
however, they became more and more the subjects of 
special research, beginning with the earliest investiga
tions of Cordier, 1 a ~now ledge of their chemical compo-: 
sition assmned gradually increasing interest. The 
great in1portance of this side of the study of rocks was. 
first clearly recognized by ~bich, 2 who pointed out, as 
early as 1841, the necessity of a knowledge of their 
chemical cmnposition for the solution of such prob
lems as their oTigin, n1ode of formatio~, and connection 
with the interior of the earth, as well as the value of a 
cotnpariso.n of their analyses as a proper basis for their 
classification and nmnenclature. To him, therefore, 
is due the credit of introduCing the chemical compo
sition of rocks as a basis for their classification; though 
the good influence of this s~ggestion for their right 
understanding was largely nullifi~d by the coincident 
use of the feldspars alone as one of the main fn.ctors of 
classificn,tion,3 • an idea which has had a deplorably 
retarding influence on the development of syste1natic 
petrog1;n.phy for nutny years, and which even now 
holds 1nany systematists fir1nly in -its grasp. 

For about· 30 years after Abich's publication chem
ical analyses occupied a prmninent pm:1ition in- petro
graphical discussions, being mnployed largely for the 
purpose of detennini.ng the probable n1inera~ cmnpo
sitiion of rocks. Abich, in the work just cited, had 
adopted as a 1neans to this end the ratio of the oxygen 

I cr. Cross, Whitman, Jour. Geology, vol. 5, p. 352, 1902. 
s Ablch, li., Natur der vullmnische Bildungen, p·. 5, Braw1schweig, 1841. 
• Cros~, Whitman, op. cit., p. 362. 

of the bases to that of the silica, and was .thus enabled 
to calculate approximately their mineral cmnposition, 
as Ra_mmelsberg and o·thers did later. 
. A modification of this method, known as the "Oxy
gen-ratio" (Sauerstoffquotient), was introduced by 
Bischof,4 and was long employed for the correlation of 
rock analyses and for the investigation of the question 
whether or not the various oxides were present in 1:ocks 
in stoichiometric proportions. This ratio for any given 
rock is obtained by dividing the amount of the oxygen 
in an· the bases by that in the silica, and was supposed 
to be characteristic of different broad groups. This 
supposition was eventually found to be unwarranted, 
as rocks of very diverse chemical or mineralogical 
characters were shown to have the san1e or sin1ilar 
oxygen-ratios. It ·is notewm~thy that, although Roth 
himself pointed out this and other. grave objections to 
the use of this ratio/ he giyes it in connection with the 
separate analyses in all his tables-even in the last one, 
published in 1884. He justifies ·this by saying 6 that. 

·it is done "only in the absence of a better n1eans of 
comparison, as well as to make it possible to compare 
the older and newer analyses." 
· It was also shown by Roth and others that rocks 

could not be referred to simple chemical forn1ulre; in 
other words, that the oxides were not present in stoi
chiometric proportions. This, Indeed, is one of the 
most im.portant results arrived at by Roth from his 
study of ~he analyses collected by him and first pub-, 
lished in 1861. 

Soon after Bischof's suggestion of an oxygen ratio 
there appeared 7 Bunsen's well-known hypothesis of the 
formation of igneous rocks by the Inixtiure of two sup
posed original magmas-=-the "norn1al trachytic" and 
the "nor1nal pyroxenic."8 For the application or the 
discussion of this hypothesis, analyses were, of course, 
all impottant. Founded, as the hypothesis was, on 
insufficient data, it had to yield to the evidence fur
nished by the n1any analyses to which it gave rise. 

With the abandonn1ent of this view of the genesis 
of igneous rocks, and because of the coincident intro-

4 Bischof, G., I.ehrb. chemischen and physicalischen Geologie, vol. 2, p. 631, 1849. 
6 Roth, J., Gestcins-Analysen, Berlin, p. 10, 1861. 
a Roth, J., Beitrii.ge Petrograpbie pluton. Gesteine, p. 87, 1869. 
7 Btmsen, R., Pogg. Ann., vol. &'3, p. 197, 18Sl. 
B These terms are ill-chosen because of their incongruity. Jt would be more fitting 

to contrast "bamltic" with "trachytic," or else ""feldspathic'' with "pyroxenic." 

9 



10 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

· duction of the microscope in the early seventies, 
analyses lost much of their importance. Though they 
were still published, it is evident that they were, as a . 
rule, inserted perfunctorily in petrographical writings, 
in obedience to custom, as ornamental embellishments. 
Little or no stress was laid on them, and the efforts of 
the petrograph_er were devoted chiefly to the elucida
tion of the purely mineralogical and textural characters 

· of the rocks described. 
The microscope poured a flood of light· upon the 

mineralogical composition as well as on the texture of 
rocks and rendered easy and certain of ·attaininent 
results which by the older methods, based on analysis, 
had been attained only with difficulty or not at all. 
At the sam~ time the collapse of Bunsen's hypothesis 
left for the time being no general theory of rock forma
tion and genesis in jts place, Durocher's liquation 
hypothesis 1 and Roth's firs~ suggestion of differen
tiation 2 attra~ting little attention. Petrographers 
were too busy collecting and assimilating the vast 
mass of facts discovered through the microscope to 
be able to devote much of their energies to theoretical 
studies. 

With the opening of the last decade ·of the nine
teenth century, however, there arose an interest in 
theoretical petrology in contradistinction to descrip
tive petrography, which had prevailed since 1870. 
This was started by the work of Lagorio, Teall, 
Rosenbusch, Brogger, Iddings, and others, and 
since that time analyses have occupied a more and 
more prominent place in petrological discussions. 
They are no longer ornamental adjuncts, but essential 
parts of most petrographical publications, on which 
much of the discussion hangs, and from which the 
most in1portant ·conclusions are drawn. The crys
tallographic and optical properties of the constituent 
minerals and the details of texture are no longer the 
main subjects of investigation, . but are finding their 
place with the chen1istry of rocks and the broad and 
far-reaching physico-chemical studies based on this. 
The microscope is sharing the throne with the balance. 

It is coming to be recognized _by petrologists in· 
general that the study of igneous rocks is in large part 
the study of silicate solutions and their equilibria, 
often co1nplicated by the presence of volatile conl-

. ponents, and is thus to b~ regarded as essentially a 
special branch of physical chemistry. It is true that 
some of the conditions under which th~y ar.e· forn1ed 
in nature are not yet reproducible with the pres- · 
ent laboratory facilities and. that the ·solutions 
involved are of great con1plexity, but these difficulties 
may be and are gradually being overcome, so that it 
would seem that the study of rocks is now being 
phteed on its proper and sure basis. For this rock 
analyses are all-important-indeed, indispensable. 

• Duroc;her, J., Ann. des Mines, vol.ll, p. 217,1857. 
2 Roth, J., Gesteins-Analysen,·p. xix, 1861. 

THE CHARACTER OF ROCK ANALYSES. 

GENERAL CONSIDERATIONS. 

With the growing interest in rock analyses it is of 
the utmost importance that they be used intelligently, 
not only in their application to theoretical discussions, 
but, which is of especial interest here, with· a just 
appreciation of their character and applicability to 
the purpose in view. It is a son1ewhat surpi·ising 
and, it must- be- said, a rather saddening fact that the 
critical judgment of petrographers in general as re
gards rock analyses often seems to be in abeyance or 
wholly lacking. Though there- has been in recent 
years a marked in;tprovement in this respect, yet 
there is still among them now, as there seems 
always to have been, a. tendenoy to place in1plicit 
confidence in· th~ results of analytical work-to accept 
readily whatever figures the analyst may furnish, 
with seldom an attempt at a critical estin1ate of 
the worth of· the analysis or a comparison of it 
with the chemical ·character of the rock itself as re
vealed by microscopic study. It seems to be taken 
for granted by most petrographers that the analyst, 
like the proverbial king, can do i1o wrong.. This as
f:?Umption applies, of course, not to the personal good 
faith of the analyst, but to the analytical processes, 
which, possibly because they belong to one of .the 
exact scien.ces, are for the most part tacitly assumed 
by the petrographer-to be infallible. It is noteworthy 
that this attitude of mind obtains, not only among 
beginners, but among the foremost workers in the 
science. There are, it is true, 1nany examples of the 
application of. expressed· criteria· in the selection of 
analyses in well-known papers, especially in recent 
years, but in all these examples the criteria applied are 
few and qu1te inadequate to the purpose, being con
fined, for· the most part, to the freshness of the rock. 
Comparatively few petrog;raphers seem· to recognize 
the difficulties and _uncertainties of analytical work 
or to. display. any practical acquaintance with its 
methods. 

It goes without saying that this way of regarding 
analyses is ·totally at variance with the .best interests 
of the science. Analyses constitute .the basis· of much 
of · th~ investigations and discussi<?ns with which 
petrographers and ·petrologists must occupy thein
selves, and it is surely not the part of wisdoin to erect 
elaborate structures on foundations of whose stability 
and careful workmanship one is not assured. Tillie 

. and labor will be saved in the mid, and the superstruc- · 
ture, however well built in itself, will have a far better 
chance of · wi thstan'ding the ravages · of time and the 
attacks of critics if all the rotten and unsound blocks 
in its foundation are removed and only the best nnd 
strongest material is retained. 

A consequence of this unquestioning confidence in 
the results of analytical work. is that it. is frequently 
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intrusted to a student in chemistry, one with little or 
no exper~ence in the analysis of rocks and with no 
appreciation of the cotuplexities and difficulties in
herent in this department of quantitative analysis .. 
That the results furnished by such inexperienced and 
to this extent incmnpetent analysts should-be received 
with the greatest . caution is a truis1n to anyone 
acquainted by actual experience with "the difficulties 
and· con1plexities of rock analysis. But Hillebrand 1 

and Pirsson 2 have expressed so clearly and concisely 
the views which I hold that I can do no· better than 
refer to the1n. . It is certainly remarkable and signifi
cant that in petrography the most difficult and intri
cate work is intrusted to novices, and that their re- . 
suits are accepted by nearly all with the same confi
dence that is given to the work of an experienced 
·analyst. 

This generalla..."'City muong petrographers as regards 
the quality of rock analyses i~ only too painfully evi
dent in the present collection. There is an astonish
ingly large proportion of poor work, much of it' of such 
a character that it would seem that even a tyro would 
reject the analys~s as hopelessly inadequate for use. 
Analyses are given with sununations over 105 or b.elow 
96. Some analyses of leucite-basanite show 8lkalies 
so low that 10 or more per cent of quartz must be 
present, even though in the calculation all the potash 
is assigned to orthoclase and all the soda to albite. · 
S01ne analyses of rocks Tich in oliVine show 30 per 
cent of alumina and only small amounts of ferrous 
oxide and magnesia. In certain analyses of alkalic 
rocks the alkalies have . not been separately deter
mined.. Rocks with abundant regirite c'ontain no fer
ric oxide, and son1e with sodalite contain no chlorine, 
to judge fr0111 the figures furnished. 

Lagor~o's long, elaborate, and classical discussion 
of rock Jnagn1as and the relations of phenocrysts and 
groundinass is based on numerous analyses, of which 
scarcely any have been judged by me to be of" superior" 
quality, so that very few of them appear in Part I of 
these tables. Vogt's well-known discussion of eutec
tics centers largely around five analyses of graphic 
granites in which only five constituents are deter
mined and which n1ust be relegated to the inferior 
analyses of these· tables. 

The chief reason for this low standard of criticis1n 
on the part of· petrographers as regards analysts and. 
analyses would seem to be that, while all of them are 
necessarily conversant with chemistry fr01n the theo
retical side, few have knowledge of the theory of quan
titative analysis or experience in its methods. The 

· fact is not generally recognized that the complete and . 
adequate analysis of an ·igneous rock is one of· the 
most complex and in some respects one of the diffi
cult problems o~ analytical sci~nce, demanding not 

llllllebro;nd, W. F., U.S. Geol. Survey Dull.148, p. 16, 1897. 
• Plrsson, L. V., U.S. Geol. Survey Twentieth Ann. Rept., pt. 3, p. S78, 1900. 

only chemical knowledge and manipulative skill, but 
often the exercise of considerable judgn1ent derived 
fro~ experience in solving the perplexing problems 
which may present themselves.3

. 

In view of the present greatly increased importance 
of chemical analyses in petrography, it can justly be 
insisted that the ability to 1nake an accurate and 
con1plete chemical analysis of an igneous rock should 
fonn an essential part of the training and equipment 
of every petrographer, for by .such knowledge one 
can best judge the true value of an an3lysis, see where 
'errors haye possibly crept in, . and discrin1inate be
tween what is good an.d worthy of use and what is bad 
and to be rejected. 

In view of this state. of affairs it will.be pertinent 
to discuss at some length the essentials of a good 
analysis, th~ theoretical and practical criteria. by 
which analyses may be judged, and, in a rough way, 
to .estimate the weight which may be given to any 
analysis in theoretical discussions. 

REPRESENTATIVENESS. 

CHARACTER OF THE ROCK 1\fASS. 

An analysis of an igneous rock is of value in direct 
ratio as it fulfills three conditions-that the specimen 
analyzed is representative of the rock mass, and that· 
the analysis itself is accurate and con1plete in its 
determination of the constituents present. We may 
consider these three factors in the order stated. 

The representative character of the specimen de
pends partly on the character of the rock mass and 
partly on the amount of material taken. If the 1nass 
is uniform or if a single uniform fa~ies is the object of. 
investigation· two courses of procedure are possible. 
A single representative 

0 

specimen from one ·locality 
may be selected for analysis, or pieces of several speci
mens collected f.rom different parts of the mass may 
be taken, pulverized, and mixed, and the analysis 
made of this nrixture. The course 'last described 
labors under the disadvantages that the an~ysis can 
not be checked by analyses made by others, and that 
uncertaillty will always exist whether the mixture of 
several specimens really represents the composition 
of the whole better than does a single specimen. 
· Generally it is by far the best plan to select a defi

nite locality, preferably one that can be identified later 
and that is not likely to become inaccessible through 
building or other operations, the rock fr01n which can 

· be considered representative of ·the whole 1na8s, and 
make the analysis of a specilnen frmn this. 

If -there should be doubt as to the general uniform
ity of the whole ·mass, it is better to take samples 
from different parts, even if this procedure should 
involve considerably more analytical work, for a 1nuch 
more detailed knowledge . will thus b~ .g~ined, and 

a cr. llillebrand, w. 1<~., op. cit., p. 16. 



12 ·cHEMIC~L ANALYSES OF IGNEOUS ROCKS .. 

important features which may otherwise be· over
looked may be rendered evident. 

In making analyses of a heterogeneous mass sue h as 
a stock or dike with marginal facies, it is lik~wise al
ways the wisest plari to have separate analyses made 
of the different facies, even if the determination of the 
c~aracter of the mass as a whole is the only object,in 
VIeW. 

The decision as to the representative character of 
the specimen selected must. be left to the collector 
and it would seem natural that a petrographer wh~ 
~ad the a~aly~is of a rock in view and who thought 
I~s analysis might be of value would carefully con
sider this question in the field and select his material 
accGrdingly. The . evidence is conclusive, however 
that 1nany ·specimens analyz.ed have been collected 
W:it~ ~o reference to· this point, a fact that has greatly 
diminished the value of the analytical work after-
ward expended on them. · · 

In connection with this subject the question natur
ally arises whether rock masses are indeed so uniform 
in character that any single specime11 will truly repre..: 
sent the whole, and whether specimens from different 
parts of an apparently uniform mass, even if taken close 
together, may not differ widely in composition. :/1, 
.~u~l treat~ent of this fundamentally important topic 
IS Impossible here, bu~ the outcome of such a discus
sion would be that, though differences may· be found 
in modally or normatively (but not texturally) eutaxi..: 
tic or schlieric masses, yet a rock mass which is meO'a
scopically and microscopically uniform will generally 
furnish specimens that, if examined by two or n1ore 
competent analysts and by reliable methods, will 
yield results that are practically identical. In other 
words, in the terms ~f the new classification, they 
would fall in the same subrang, or very close to the 
same border lines. 

No investigation appears to have been made espe
cially to decide this point, but the present collection 
furnishes a number of examples that sustain the con
clusion just stated. Among them may be mentioned 
the analyses of the Butte quartz monzonite, (No. 5, 
I. 4. 3. 3 and Nos. 6, 7, 8, II. 4. 3. 3), the phonolite of 
the Black Hills (Nos. 10 and 11, I. 6. 1. 4), the essexite 
of Salem Neck (Nos. 4 and 5, II. 6. 2. 4), the kerato
phyre of Marblehead Neck (Nos. 20 and 21, I. 4. 1. 
3), the leucite banakite of the Yellowstone Park 
(Nos. 10 and 11, II. 5. 3. 3), arrd the Quincy grnnite 
(Nos. 28 and 29, I. 4. 1. 3). . -

The ·specimens should, of course, be taken from 
fresh, unaltered rock, for only such specimens represent 
the chemical character of the magma. In some places, 
however, absolutely fresh material is not to be had; 
but if there is more than a very slight degree of altera
tion an elaborate analysis is not necessary. We can 
hope to obtain from an analysis of such a rock but a 
general idea of its magmatic character, and, though the .. 

~ai~ constituents should be determined with accuracy, 
It Will scarcely be worth while to determine the 1ninor 
constituents e:x:cept for special purposes, as for the 
study of ro?k weathering. If the alteration is slight 
the proportiOns ?f the main oxides will not be much 

· changed, but those of the minor oxides will be relatively 
much more so. 

·b 

AMOUNT OF MATEiiiAL. 

The amount of material that will adequately repre
sent the rock mass is a matter that deserves the careful 
.consideration of. the petrographer and the analyst. 
For actual analysis at least 10 grams of pulverized rock 
should be av.aila?le, but, in view of the possibility of 
the redeterminatiOn of some or all of the constituents· 
or the determination of some for which large portions 
are needed, it is well to have 20 or 30 gra1ns.1 N 0 

definite rule can be laid down as to the an1ount that 
should be taken, which- depends on the granularity of 
the rock and whether it be porphyritic or llOt. For an 
analysis o! fine or medium-grained, aphanitic or glassy 
rocks, W~ICh are not porphyritic or are only finely so, 
a few: chips, al?lounting to 30 or 40 gr~ms, will be quite 
suffiCient. Of coarse-grained rocks, or those that are 
coarsely porphyritic, much 1nore ·will be needed the 
amount bei.iJ.g dependent on the coarseness of the·~rain. 

. ~or ne_arly all ordinarily coarse-grained rocks, or those 
In whiCh the phenocrysts are less than an inch in 
diameter, an ordinary small hand specimen, or even 
a smaller fragn1ent, will be quite sufficient the size 
being detern;tined by the judgment of the petr~grapher. 
I~ the rock 1s. a?normally coarse, as are some pegma
htes and nephehte syenites, much niore must be taken 
perhaps several pounds. At a few places a larO'e rock 
surface must be measured to determine the r~lative 
amounts of the various minerals, and prop~rtionate 
am.ounts of th~s~ n1ust be taken and mi..~ed for analysis. 
This last conditwn, fortunately, is of rare occurrence, 
and an analysis n1ade of such material n1ust be re
garded as only approximate at best. 

If more than 50 grams or so of n1aterial is used it 
is not necessary to pulverize the whole, for a sample 
may be obtained by making successive crushings and 
quartering, as in assay work. Care must be taken to 
do this. prop~rly ~nd systematically, according to 

. methods de~cnbedin any work on assaying. 
lt should be noted that the whole of the small 

amount of chips or_ sample obtained by quartering 
must be pulvenzed. and used for analysis. The rock
making minerals differ so greatly in brittleness that 
if only a portion of the sample be pulverized it will 

·not represent the true average composition for the 
more brittle minerals, such as quartz and the feld
spars, will be reduced to powder first, while the 
toughe.r ones, as hornblende, pyroxene, and mica, will 

--------
·1 Cf. Hillebrand, W. F., U.S. Geol. Survey Bull. 148, p. 23, 189i. 
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need mo~·e crushing and grinding. ·If, therefore, the 
las·t portions, which do not pass easily through the 
silk sieve, are rejected, the analysi~ will' show a 
slightly n1ore salic cmnposition than ~xists in fact. 

On the other hand, owing to the same fact, the fine 
dust lost d1u·ing the operations of crushing, sifting, 
and grinding will be composed chiefly of salic min
erals, so that, strictly speaking, all rock analyses show 
a s01newhat niore fernie compositi01~ than they should,· 
though the error 1nust be very slight.1 

1\HCROSCOPIOAL EXAl\HN ATION. 

A microscopical exan1ination of the rock in thin 
section should always precede the chemical analysis. 
~11is examination will not only reveal clearly the 
general composition and freshness of the rock, but 
may indicate its minor constituents, such as zirconia, 
sulphur trioxide, and chlorine. 

~1le petrographer can thus indicate to the analyst 
the minor constituents to be estimated and those for 
which it is .not worth while to ~ook. Some of the 
main analytical processes may also be modified and 
shortened by a knowledge of the gener~l character of 
the rock. Useless labor may thus be saved to the 
careful and thorough hut nonp~trographical .analyst, 
who, in the absence of such indications and in the 
conscientious endeavor to have his analysis complete, 
may spend n1uch tin1e looking for constituents that 
are absent, or present in only insignificant amounts. 

ACCU~ACY. 

DETEH.l\fiNING ]<'ACTORS. 

Assuming that the sample annJyzed is representa
tive of the rock n1ass, the degree of correspondence 
between the figures yielded by the analysis and the . 
true coinposition of the rock is dependent on two 
factors-the accuracy of the analysis and the degree 
of its completeness. 

By accuracy is n1eant the degr~ee of pr~cision with 
which the constituents sought for have been deter
mined, quite apart from the fact whether all those 
present have or have not been determined or sepa
rnted one' frmn another .. The n.ccuracy of an anaJysis, 
which n1ay be discussed apart from its completeness, 
depends on the personal ability of the analyst to make 
n,nalysis, on the relin.bility and adequacy of the meth
ods employed, and on the· quality -of the reagents arid 
appar.atus used. . 

The factor. of the analyst has ah·efl.dy been touched 
on in speaking of the practic(;) . of intrusting 'rock 
analyses to students, and the obvious truth that 

' Tho only lnstcmco known to mo where this has been especially Investigated is 
that In S. Ztlloski's study of the amount of quartz in granites (Tschermak's MineraL 
11fltthcll., vol. 14, p. 350, 1895). He shows by.determinations of silica that the 
dust l>roduccd In the pulverization of granites is notably richer in feldspar rela
tively to quartz and dark minerals than the coarser portion of the powder. 

th~ personal factor is a most important one rn the 
making of analyses .need only be ~tated here. Thus 
the work of a trained and experienced chemist will 
presumably be of far higher character than· that of 
a beginner publishing his first analysis in .an inau
gural dissertation or that of a student in chemistry 
to whom the analysis of a rock has been giv(;)n for 
practice. It is true that the man of experience may 
not be a good analyst, or that he may be hampered 
by. bad methods or poor. reagents, and, converse~y, 
the work of the beginner may be, and often is, of 
very good quality; but the fact remains that the 
work of the tyro .will not carry the weight· of that of 
the expert in the absence of confirmation of its char
acter by ·other evidence. 

The employment of reliable and accurate methods 
is of course essential to g.ood analytica1 work. As 
·this paper, however; is not intended to be a treatise 
on the analysis of rocks, the matter can be only 
briefly touched on for the especial purpose of point
ing out to the nonana]ytical petrographer some of 
the more common pitfalls that beset the path of him 
who undertakes the analysis of rocks. 

In view of the wide experience of the. chemists of the 
United States Geological Survey, and the uniformly 
high standard of excellence shown by their work, it 
may be recommended that the methods adopted by 
them 2 should be employed whenever possible, at least 
until improvements on them, OI,' better methods, shall 

· have been devised. Too high co:qm1endation can 
hardly be bestowed on their analyses, especially the 
later ones, which stand in a class apart from almost 
all others, as a study of the mat~rial here collected 
will render evident. 

POSSIBLE ERRORS. 

The fact must not be lost sight of by petrographers 
unacquainted with quap,titative ana]ysis that in cer
tain portions of the processes there ~s liability to 
serious error, due either to inherent defects in the 
method or to the necessity for special care in manipu
lation, such care as can be exercised o,nly by a careful 
and experienced analyst. The most prominent of 
these sources of error will be briefly stated. · 

· Liabqity to error attends the determination not 
only o(the .minor constituent~, which is generally of 
comparatively small moment, but unfortunately that 
of most of the main and important chemical constit
uents, where it becomes a matter of great importance. 
The determinations which will be discussed are those 
of silica, alumina, ferric and ferrous oxides, magnesia, 
lime, soda, potash, titanium dioxide., phosphorus pent
oxide, and manganous oxide. 

2 Cf. Hillebrand, W. F., U. S. Geol. Survey Dull. 422, 19l0; and Washington, 
H. S., The chemical analysis of rocks, New York, 1910. 
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In regard to silica, Hillebrand, 1 has clearly shown 
that· the methods usually employed do-not yield ac.,. 
curate results, but that two· or more· evaporations, 
alternating with filtrations, together with prolonged 
ignition over the blast, a~e advisable. He also shows 
that silica is not wholly thrown down by ammonia 
·or sodjum acetate along with the aluminum_ and iron, 
and that it is appreciably soluble in meited potassium 
pyrosulphate. But assuming that the silica has been 
corrected for impurities· by evaporation with hydro
fluoric acid, as must always be done; it may be said 
that thes·e errors incident to its determination are in 
general of small magnitude and do not seriously affect 
the v-alue of the· analysis, especially. as this constitu
ent is almost invariably present in greatest amount. 

Alumina is, of all·the constituents, the one most 
liable to serious error, the. general tendency being 
almost uniformly toward too high figures. This 
tendency arises in part fron1 the fact that alumina is 
determined by difference, so that the nondetermina
tion of certain cqnstituents raises its apparent amount. 

Increase in the apparent amount of alumina, due 
to imperfect separation of magnesia, is probably the· 
error of considerable magnitude most commonly met 
with in rock analyses, esp~cially in those of the more 
fernie (basic) rocks. It arises from the fact that mag
nesium hydroxide tends to fall down with aluminum 
hydroxide on precipitation with ammonia. This can 
be prevented only by the presence of sufficient am
monium salts an,d by repeated precipitations, either 
with ammonia alone or with sodium acetate as well. 
These conditions are easily neglected by the .inex
pe~ienced analyst, and in compiling the present col
lection so many analyses have been noted where this 
errpr has certainly been made, and so many others 
where it is strongly suspected but not definitely 
provable, owing to .the insufficiency of the petro
graphic description·, -that I must add my word of 
warning to those of Hillebrand 2 and Pirsson. 3 

Another error, probably of very frequent occurrence 
but of less magnitude, and hence less readily detectable, 
is that due to the use of ammonia water which is not 
fresh and which has absorbed carbon dioxide from the 
atmosphere. A certain, though generally a small, -
amount of lime will then be precipitated along with the 
alumina and weighed with it. 

A third error, which may be of very considerable 
magnitude, ar!ses from the use of ammonia water 
that has been kept jn_ uncoated glass bottles. The 
glass is invariably decomposed and the ammonia 
water becomes contaminated with impurities, chiefly 
silica, which add to the apparent weight of the alumina 
of the ·rock. This error can r~adily be avoided by 

1 U. S. Geol. Survey Dull. 422, p. 91, 1910, and Jour. Am. Chern. Soc., vol. 24, 
pp. 362 et seq., 1902. 

2 Hillebrand, W. F., U.S. Geol. Survey Dull.176, p. 55, 1900. 
a Pfrsson, L. V ., Jour. Geology., vol. 4, p. 688, 189fi. 

purchasing the reagent in ceresine bottles and, as the 
ceresine stoppers are not usually effective in excludi.tl.g 
carbon- dioxide, by transferring it to a glass-stoppered 
bottle tha·t has been coated internally with paraffine. 
For the same reason it is also well, in the most accu
rate work, to make the ammonia precipitations in a 
gold or platinum basin. 

In regard to the determination of ferrous oxide, 
Stokes 4 has shown that ferric sulphate exerts a marked 
oxidizmg effect on pyrite, and, starting from this fact, 
Hillebrand 5 demonstrates the unreliability of the 
Mitscherlich method, con1monly employed in Europe 
for the determination of ferrous oxide-that is, decom
position with sulphuric acid in a sealed tube. It should 
also be noted that the glass of the tube is likely to be 
seriously attacked. This method often gives, espe
cially in rocks rich in iron, too high results for ferrous 
oxide. Decomposition by hydrofluoric_. acid in an · 
atmosphere of carbonic acid is to be preferred, which, 
however, in the hands of inexperienced analysts, is 
liable to give low figures for ferrous and correspond
ingly high figures for ferric oxide,· in consequence of 
the partial oxidation of the ferrous oxide due to care
less manipulation. . These errors undoubtedly explain 
a number of anomalous figures for ferrous oxide found 
in the present collection, for these figures do not accord 
with the mineralogical composition shown by the 
descriptions. · 

The error .involved in the determination of ferrous 
oxide through its oxidation. in grinding 6 should also 

· be considered .. Though possibly of in1portance, espe
cially in rocks high in ferrous oxide, if the grinding is 
prolonged and the powder is very fine, I believe that 
it has been exaggerated and that it is negligible if 
the portion of rock powder taken for the determina
tion of ferrous oxide be that used for the 1nain analy
sis, without furthe'r grinding than that involved in 
preparing· the san1ple for analysis'--a matter of a few 
n1inutes' grinding after crushing.7 

Another possible error in the determination of the 
iron oxides, one -that may be easily made by the novice, 
is that which is involved in the reduction of the solu
tion of the precipitate by ammonia water for determin
ing the total iron. If the current of hydrogen sulphide 
or sulphur dioxide is not continued for a sufficient 
leng.th of time, the ferric sulphate will not be com
pletely reduced to the ferrous state, so that the ap
parent amount of ferric oxide will be too lo~ and 
that of alumina correspondingly too high. This will 
not, of course, affect the ferrous qxide, as ~his is always 
determined in a separate portion. If r.inc is used for 

•·St~·kes, H. N., U.S. Geol. Survey Bull.186, 1901. 
• U. S. Geol. Survey Dull. 422, p. 157, 1910. 
o Mauzelius, R., Sver. geol. Und., Arsbok i, No. 3, 1907. Hillebrand, W. F., 

U.S. Geol: Survey Dull. 422, p. 154, 1910. Washington, H. S., Chemical analysis 
of rocks, p. 135, 1910. 

7 Cf. Wasl}ington, H. S., Chemical analysis of rocks, p. 135, 1910. In this opinion 
Dr. J .C. Hostetter, of the Geophysical Laboratory, is in accord with me. 
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the reduction of iron, titaniu1n dioxide will also be re
d:uced to sesquioxide, which will be titrated with potas
siuln permanganate, and will add to the appare11:t 
an1ount of ferric oxide. · · 

The source of error in the determination of lime due . 
to the·presence· of calcium carbonate in the ammonia 
wnter has· been mentioned in connection with alu1nina 
on the preceding p_age. 

The error involved in the liability of the magnesia 
to be precipitated in part with the alun1ina, which has 
already beQn noted, will lead to figures that are· too 
low for this constituent. · 

Another error in the determination of magnesia, 
though in general of less 1nagnitude and importance, 
is that involved· in its precipitation as ammonium 
n1agnesiun1 phosphate. Under the conditions usually 
obtaining in this det~rn1ination the.re is .a tender..cy 
toward errors that apparently increase the amount 
of magnesia, owing to the presence of excess of the. 
precipita:J?.t, am1noniun1 salts and free ammonia. 
Since this error is due to the fact that, under these 
conditions, the mnn1oniun1 magnesiun1· phosphate 
contains more phosphorus pentoxide than is called 
for by the ideal constitution, it will not affect other 
constituents but will be positive in its effect, and will 
thus raise the sun1mation, of the whole analysis.- This 
error will usually l;>e sinall, and even if the analyst is 
not expert will be of less Inagnitude· than that in
volYed in precipitation of 1nagnesia with alumina. 

In regard to the determination of the alkalies, I 
need only add a word in confirmation of the view ex
pressed by I-Iillebrand as to· the advantages of the 
Lawrence S1nith method, both as to accuracy and as 
to tin1e saved. The slight correction necessary for 
the 1ninute mnount of alkalies in the calcium car
bonate used is constant and is easily and safely 

. applied; ~hereas the other Inethods of decomposition, 
involving the prelin1inary separation of alumina, iron 
oxides, litne, and 1nagnesia introduce a large element 
of uncertainty and possible error,· owing to the im
purities contained in the reagents or taken up from the 
glass vessels. 

The colorimetric meth_od for th~ 'determination of· 
titanium ~ioxide is by far the most accurate and the 
quickest, and should be uniformly used, for the older 

·methods, based on its precipitation by prolonged boil
ing, are very uncertain unless the conditions are very 
exactly adjusted, especially w4en much titanium di
oxide is present, in which case it is .very liable to be 
contan1inated by alumina and ferric oxide. The as
sumption. which is sometime$ made, that the residue 
loft on evaporation of tho silica with hydrofluoric acid 
represents all .tho titanium dioxide present, is quite 
unwarranted, for this resid110 contains only part of it, 
and also some aluminn., ferric oxide, ri.nd phosphorus 
pontoxide. ' " 

-Beoause of the likelihood of error involved in the use 
of the acetate method, as well as the far greater expo

. ditiousness of the colorimetric method, manganese 
should always be estimated in a separate portion by 
the latter. 

COMPLETENESS. 

CONSTITUENTS TO BE DETERMINED. 

The ideal analysis should show the percentage of 
every constituent of the rock, and, for practical pur
poses at any rate, all those that it contains in amount 
sufficient to make their determination a matter of 
interest or whose presence or absence bears on the 
problem for which the analysis is made. 

The amount which may make a constituent worth 
determining and the number ·of constituents to be 
sought will vary, of course, for different rocks. Thus 
for rocks as simple as most granites, rhyolites, and 
anorthosites it is not necessary to determine so many 
constituents as should be determined in nephelite 
syenites .and rocks belonging to the dosalane and 
salfemane classes. But as an analysis should ·truly 
represent the composition of the rocks, as it may, if 
complete, be of use to others for the discussion of 
problems other than the one immediately in hand, and 
as only good ·work should be countenanced in science, 
every analysis shoUld be as complete as it is practicable 
to make it. 

1\:IAIN CONSTITUENTS. 

In every rock analysis worthy of the name all the 
main constituents must be determined. These include 
silica, alumina, ferric and fertous oxides, magnesia, 
lime, soda, .potash,· and water. 

Unfortunately, in manyarialyses the.iron oxides have 
not been separately determined but are given together 
as either Fe20 3 or.FeO or equivocally bracketed oppo
site both of these. Unless the iron oxides are present 
in very·.small amount-for example, less than 1 per 
·cent-or unless the presence of a considerable amount 
of pyrite or pyrrhotite makes the determinatior1 of 
ferrous oxide v~ry uncertain, this is unjustifiable, as 
the proper separate determination of these two is essen
tial to the complete chemical discussion of the rock 
magma and tlie calculation of the mineral composition, 
either ·normative or modal. This fault and the. error 
involved in the separation of alumina and magnesia 
are the most common defects in r9ck analyses, and a 
surprisingly large number have been rejected from 
Part I of the tables on their account. 

The alkalies are occasionally estimated together (as 
Na20) or determined by the difference from 100 per 
cent. This procedure is followed especially in analyses 
of the more· fernie rocks, but sometimes .in analyses 
of rocks in which the alkalies amount to several per 
~ent. For this form of slovenliness there. should be no 
excuse, except in analyses of rocks composed largely or 
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entirely of such minerals as olivine, magnetite, and 
iln1enite, in which the alkalies can be present only in 
traces at most. · 

The molecular weights of orthoclase and albite are 
so high 1 that in any chemicomineralogical system of 
classification, or in the calculation of the mode, the 
determination ·of both of these oxid_es is of -great im
portance. Furthermore, the assumption is made that 
the sum of the analysis will be exactly·100 per cent
an assumption quite unwarranted in view of the great 
rarity of this occurrence, especially when the chemist 
thinks so little of his work as to be unwilling to deter
rnine the alkalies properly. 

In some analyses of highly salic or highly alkaliu 
rocks magnesia f).nd lime are not deten:nii1ed but are 
given as "traces." In most of these analyses their 
nondetermination will not seriously affect the results 
of calculation, but it is to be deplored; it shows that 
the work was not first class. In the statement of an 
analysis the term "trace" should indicate strictly and 
uniformly that the constituent has been looked for 
and found, though in negligible amount (0.1 milligram 
or less), but if it is not looked for because it is suppos~d 
to be present in small amount, some such phrase as 
"present., not determined" (p., n., d., not det., or 
undet.) may be employed. The limits assigned to the 
term '·'trace" vary widely, and the present collection 
includes analyses in which this term is used of con
stituents that are certainly present to the extent of 
1 or 2 per cent or more. This applies especially to 
titanium dioxide. 

MINOR CONSTITUENTS. 

Assuming that the nine main constituents are 
determined, we may now consider those. usu-ally 
regarded as. "minor." Both Clarke 2 and Hillebrand 3 

lay stress upon the importance of their determination 
for the solution of some broad petrological problems. 
Thus the work of the chemists of the United States 
Geological Survey has demonstrated the comparative 
abundance and general distribution of titanium, 
barium, and strontium, and a greater abundance of 
barium along the Rocky Mountain region than in the 
eastern and the extreme western parts of the United· 
States. The presence of vanadium in many .of the 
more fernie (basic) rocks and of molybdenum· in the 
more quaric (siliceous) rocks/ of zirconium in presodie 
and especially nephelite-bearing rocks, and of nickel 
and chromium in very fernie rocks has been dis
covered by means of complete an~lyses. The cor
relative distribution of the minor elements has been 
discussed elsewhere. 5 

I One percent of K20 corresponds to 6 per cent of-orthoclase, and the same amount 
of Na20 to 8 per cent of albite. · 

2 Clarke, F. W., U.S. Geol. Survey Bull. 591, p. 17, 1915. 
a Hillebrand, W. F., Jour. Am. Chem. Soc., vol.16, p. 90,1894. U.S. Geol. Sqr

vey Bull . .422, p. 18, 1910. 
4 Hillebrand, W. F., Am. Jour. Sci., vol. 6, p. 216, 1898. 
6 Wasltington, H. S., Am. Inst. Min. Eng. Trans., p. 735, 1908. 

Indeed, Hillebrand has entered so strong a plea 
for completeness in rock anaiysis that little .mor,') 
need be said to convince petrographers of the correct
ness,of his· position. Since, however, there is a strong 
tendency to regard as adequate for petrographic 
purposes a.rialyE?es in which only the nine main con
stituents have been determined, further remarks, 
especially in elucidation of son1e special points, 
may not be an1iss. · 

. It is obvious that if a rock carries notable amounts 
of minerals that contain as esse:c.tial ingredients any 
of the minor· constituents, these should &-lways be 
deter;mined. Thus, Cl and S03 shculd be included 
in the analysis if the rock contains sodalite or noselite; 
Ti02, if it contains titanite, ilmenite, hornblende 
augite, or magn.etite; P 20 5, if it contains apatite, 
and Zr03 if it contains considerable zircon or eudialyte. 
If these constituents are ·not determined ~he analysis 
will not show adequ.ately the composition of the rock, 

. or, as Clarke puts it, "the petrographer has been more 
thorough than the chemist." 

It is chiefly for -this reason that a microscopical 
study of the rock section should always precede the 
analysis. The conscientious chemist who is not a 
petrographer, and who therefore does not know what 
minor constituents are especially to be looked for, can 
only make sure of the compieteness of his work by 
the determination of everything possible. The results 
of his work will be of value, yet in many analyses part of 
his labor may be quite unnecessary, involving a waste 
of time which would be obviated_ if the petrographer 
furnished with the material ari indication of the minor 
substances that should especially be looked for. 

Although the determination of all constituents, 
even _those which .are present in mere traces, is to be 
desired, yet in practice a compromise must be made, 
generally, between the degree of con1pleteness and the 
time to be devoted to practical analytical work. The 
determination of most of the n1inor constituents takes· 
c.onsiderable ti1J?.e, and if the number of a~alyses to be 
made is great or the time available is short it may not 
be advisable to determine all tl'!e lesser constitue:p.ts, 
but only those essential to a proper understanding of 
the rock. This is· especially true of the rarer sub
stances, such as Zr02, Cr20 3 , V20 3 , F, NiO, CoO, CuO, 
and SrO, as well as S03 and Cl in rocks without the 
sodalite group of minerals~ ·On the other hand Ti02 , 

P 20 5 , MnO, BaO, and S, which are now known to be 
commonly present and .widely distributed, should be 
determined in ev.ery analysis that aims at complete
ness. It is also generally of interest to determine 
Cr20 3 and NiO in the mo~t fernie rocks, expecially if 
olivine is abundant, as they are likely to be present in 
considerable amount. 

In view of the length· of time needed to make a 
rock analysis and the very considerable addition 
to it involved 1n the. determination qf the rarer 
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elements the following general procedure seems to me 
to be advisable in investigating a region, locality, or 
volcano where there is much variety in the igneous 
rocks. At least two analyses should be made of each 
of the main rock types, the specimens to be taken from 
different parts of the mass or frmn different flows, and· 
one analysis of each of the 1ninor types. All these 
annlyses should show, besides the nine main constitu
ents, Ti02, P 20 5, and Mn.O, but not the rarer elements, 
which need be determined only in two or three of the 
analyses, each representing one of the 1nain types frmn 
tho most salic to the most fernie, as their ainounts and 
variations are small and the verification of their 
presence or absence in the region or in the various 
1nagmas ~s of most iinportance. We would thus 
obtain, with a minimum expenditm·e of time, the 
data needed for a proper petrologic discussion of the 
region in its n.1ain features and a sufficient knowledge 
of tho presence of the rarer elements to permit its 
comparison with others. 

In discussing this tnatter a point to bear in mind is 
that the detern1ination of certain of the 1ninor con
stituents affects the figures for other and often very 
important ones. 'rhis arises frmn the 1nethocls of 
annlysis necessarily mnployed, in which several con
stituents are precipitated together in one operation, 
and subsequently son1e of then1 separately cl~tern1ined, 
the :figures for one being represented by the difference. 
Of these those of by far the 1nost influence are titanium 
dioxide and phosphorus pentoxide. These are not 
only ulmost nlways present, often in very considerable 
amount, but their determination affect~ that of the 
highly important ahm1ina. In the course of the 
analysis ahnnina, ferric oxide, titanium dioxide, and 
phosphorus pentoxicle are precipitated together, the 
three last are cletenuinecl separately, and the alumina 
is estimated by difference from the su1n of the four, 
since so far no satisfactory 1nethod has been devised 
for its independent detern1ination. It is obvious, 
therefore, that, if the oxides of titaniun1 and phos
phorus are not determined, the figure for alumina 
will be too high. In analyses of all but the n1ost 
sulic rocks the error may be of great moment, for 
these two oxides may be present in a very considerable 
amount, and the alumina is the only n1easure we 
have for the calculation of the runoun t of anorthite
modnl or normative-frmn the analysis. 

Sin1ilarly, the noi1detennination of Zr02 and Cr20 3 

will raise the figm·es for ulumina, since these are also 
precipitated together. In most auulyses, h~wever; the 
error due to these defects will be negligible, owing to 
the minute quantities of these oxides usually present. 

As the vanadiwn is thrown down with the phos
phorus as a vanaclomolybdate its amount should be 
subtracted from the P 20 5 and not fron1 the alumina. 
Vanadimn also affects the determination of ferrous 
oxide, and if preswnably present in more than traces 
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it may be determined and a proper correction applied 
to the ferrous oxide in the most accurate work. 
Fortunately this course will seldon1 be necessary, as 
its amow1t is almost always exceedingly sn1all .. 

As strontia is precipitated with lin1e as oxalate, its 
nondetern1ination will make the apparent an1ount of 
lime too high. But strontia rarely occurs in more 
than traces, so that this error is negligible for all but 
the most accurate investigations. 

Lithium remains with the sodium after separation 
of the potasiun1 as platinichloricle, but has rarely 
bee~1 fo~n.d in quantity great enough to warrant its 
estil~ation. ' 

In Professional Paper 14 the determination of man
ganese was discussed and the conclusion was reached, 
in view of its usually very sn1all runount and the 
liability to error in alumina involved in the acetate 
method, that its determination was not usually called 
for as essential to good work. Since then the simple, 
accurate, and expeditious colorin1etric 1nethocl for this 
element has been introduced in rock analysis, so that 
it may be said that it is always adYisable to detei·mine 
it. The long list of analyses made by the chemists 
of the United States Geological Survey, as well as 
those made elsewhere, show that, though almost 
nlways present, its amount is Yery small, in general 
little more than a trace. Indeed, it is of interest to 
note iri this connection that Clarke's estimate of the 
average composition of the igneous rocks· of the 
United St~tes shows that the amount of manganese in 
them is only about one-si.."'Cth of that of titanium, and 
is even less than that of phosphorus. In view of the 
great variety of igneous rocks represented by these 
ru1alyses and of the very high character of the ru1alyti-

. cal work, the high figures sometimes found for this 
oxide in analyses a:re to be regarded with suspicion, 
the probability being that in "them the error already 
spoken of has been n1acle. 

That the noncletermination of ma:ngru1ese will affect 
the figures for other constituents is c01·ta~, but to 
what extent is not very clear. If the all.ll;l1ina, etc., 
has been separated with runmonia water, a portion 
will be thrown down and be weighed as alumina. 
Part of that which passes through in the filtrate will 
be thrown clown with calcium oxalate and weighed 
as li1ne. But as manganese oxalate is slightly soluble 
in water, some of the manganese will be till·own down 
as phosphate with the magnesia and weighed with 
this. Little is known of the various proportions of 
the manganese which will thus be distributed, and the 
matter is one that calls for investigation. Hillebrru1d 1 

gives some figures of George Steiger for cru·bonate 
rocks, which .indicate that most of it generally falls 
with the magnesia, ru1 equal or much less amount 
with the alumina, and only a very sn1all portion with 
the lin1e. 

1 Hillebrand, W. }'.,U.S. Geol. Survey Dull. 422, p. 1141 1910. 
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In regard to the determination of water, I am in 
accord with Dittrich 1 and Hillebrand,Z that the rock 
powder taken for analysis should be air dry, and that 
it is advisable (though not necessary) to discriminate 
between combined and hygroscopic water-that is, 
water driven off above and below 110°. The impor
tance of this distinction appears to be much exagger
ated, as the amount of "hygroscopic" water driven· 
off is not . constant for any given sample of rock 
powder, but varies with the temperature and the 
time of heating, thus including some of what would 
be called "ignition" water. Furthermore, it is well 
known that a small but perceptible amount of water 
is adsorbed from the atmosphere by rock powder. 
The remarks of Hillebrand on the inadvisability of the 
method for the determination of water by ''loss on 
ignition'' will be concurred in by every experienced 
analyst who has considered the matter, because of 
the oxidation of ferrous oxide and the loss of volatile 
constituents. . 

Except where minerals containing water or hydroxyl, 
as analcite or muscovite, are primary components of 
a rock, the determination of water is not essential to 
a proper comprehension of the rock magma, hut its 
amount, as well as that of carbon dioxide, is of impor
tance as a measure of the freshness of the rock. The 
determination of water must therefore be regarded as 
essenti~l to every rock analysis, and that of carbon 
dioxide also when the presence of calcite or cancrinite 
or the altered condition of the rock demands it: 

In this connection a common practice may be briefly 
alluded to, namely, that of deducting water and carbon 
dioXide when the rock is not fresh, calculating the 
remainder to 100 per cent and assuming that the 
result represents the composition of the original unal-· 
tered rock. Tllis assumption is unwarranted and may 
lead to erroneous conclusions, since the processes of 
weathering or alteration do not usually consist in the 
simple addition of water and carbon dioxide, but in 
the assumption of these concomitantly with changes, 
either additive or subtractive, in some or all o{ the 
other components. We are not yet able to determine 
these with much success. Furthermore, by concealing 
the original ~ummation, such a procedure, like any 
recalculation to 100 per cent, unless the original figures 
are given, deprives others of one of the methods of 
judging the value of the analysis. 

RATING OF ANALYSES. 

METHOD OF RATING. 

We have hitherto considered rock analyses from the 
point of view of the analyst. It remains to discuss 
them from that of the petrographer who wishes to 
use the results, and who therefore needs to have some 
means of judging their reliability. For this purpose 
it is necessary to discuss the features of an analysis on 

1 Dittrich, M., Mittbeil. Badischen Geol. Landesanst;, vol. 3, p. 79, 1894. 
2 Hillebrand, W. F., U.S. Geol. Survey Bull. 422, pp. 65 et seq., 1910. 

which this judgment may be based, and it will also be 
convenient to formulate a mode of expressing con
cisely the general character of an analysis. The ex
'pression _of the relative worth of an analysis may 
conveniently be called its "rating," in analogy with 
that of commercial houses. 

The user of the analysis must rely on the judgment 
of the collector and· the analyst that the specimen, 
both as to locality and size, correctly represents the 
rock mass, unless some reason appears to the contrary. 
The analysis in itself rarely gives any decisive indi
cation as to this point. 

Analyses of the groundmass of a rock are, however, 
not uncommon, and may be briefly discussed. For 
the general purposes of petrography su,ch analyses are 

· of little use, ·and they have been excluded from the 
present collection. On the other hand, for the solu
tion of certain special problems they may be of great 
value. It must be pointed out, however, that an essen
tial adjunct to their use is a knowledge of the relative 
amounts of the phenocrysts and the groundmass, un
less only a knowledge of the composition of, for ex
ample, glassy or microaphanitic groundmasses be 
desired. If the purpose is the study of the order of 
crystallization, or some such thing, a knowledge of the 
quantitative relations is indispensable. 

Unfortunately, this knowledge is wanting in most 
cases, quantitative relations being given only in analy
ses of the portions soluble and insoluble in acid. This 
is ·another example of the prevailingly qualitative way 
of regarding petrological problems. 

It can scarcely be reiterated too often that the 
science of petrography must become quantitative. 
The time has passed when a simple statement of the 
minerals composing a given rock and a description of 
their physical properties will suffice. We need to 
know in addition the relative amounts of the minerals 
as accurately as may be, with their chemical composi
tion, as well as that of the rock itself, derived either 
from chemical analysis or from determination of the 
quantitative mineral composition. Otherwise many 
of the broadest and most fundamental problems in 
petrology will be incapable of solution, and the science 
will still consist of vague gropings after the truth, 
because some of the most essential facts-the quanti
tative relations----:remain neglected and unknown. 

ACCURACY. 

EVIDENCE AVAILABLE. 

Assuming, therefore, that the analysis is representa
tive as far as the material goes, we have its acclll:'acy 
and its completeness as means of judging its value. 
The features on which this must rest, as far as accuracy 
is concerned, may be stated as follows: 

I t · 1 · d { (a) Agreement with the mode. 
n erna . ev1 ence (b) Summation. 

{

(c) Analyst. 
External evidence (d) Methods of analysis. 

( e} Indirect evidence. 
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mTERNAL EVIDENCE. 

Agreement with the mode.-It may seem superfluous 
to state· that the chemical analysis of a rock must 
accord with its quantitative mineral composition as 
determined by the 1nicroscope. Such a statement is 
however, necessary, as a study of the many discordant 
results given in the present collection will clearly show. 

The mode of a rock affords the best Ineans of ascer
taining whether or not the analyst has done his work 
well. If the composition and the amounts of the min
erals present are la1own, the chemical analysis can be 
easily checked by the calculation of the chemical com
position from the mineralogical data. The agreement 
need not be exact, and indeed it seldom is except under 
the most favorable conditions, for the measm·ement of 
the amounts of the constituent minerals seen under the 
microscope can not be of the highest order of accuracy, 
an~ assumptions must often be made as to the chem
ical composition of some of them. But the result will 
often be sufficiently accm·ate to show whether or not 
notable analytical errors have been made. 

In the great majority of cases, however, only the 
roughest kind of quantitative data are either given in 
the descriptions or conveyed by the present rock 
names, if indeed one is fortnnate enough to have any 
kind of quantitative information as to the mineral 
composition vouchsafed him. Here one can detect 
only errors of a flagrant kind and of magnitudes in
volving several per cent of certain constituents. 

In considering the possibility of any of the errors 
already mentioned, the judgment of the petrographer, 
based on a lmowledge of the chemical composition of 
minerals as well as on his knowledge of analytical 
work, comes into play. All tJhe chemical features 
must be taken into consideration in connection with 
the description, especially in· the absence of exact 
quantitative mineralogical data. 

Thus high alumina (for example, 20 per cent or 
more) in a rock containing 50 per cent or less of silica, 
and even with low magnesia, 'is presumably, but not 
necessarily, due to error in the separation of alumina 
and magnesia. It may be caused by the ilonde
tenuination of titani'tl.m and phosphorus oxides, or by 
the presence in abun~lance of anorthite or nephelite, 
which will be indicated by correspondingly high .lime 
or soda. Apparently high soda and low potash in 
a so-called orthoclase rock 1nay arise from an imper
fect description or incorrect identi£.cation of the feld
spar, which may be in reality a soda-orthoclase. 

It must also be borne ill mind that the micro
scopical may seemingly be at varianc~ with the 
chemical analysis, flJ..ld yet the chemist may be nn
deniably correct. This is especially true of analyses 
of very fLne-gramed holocrystalline or hypocrystalline 
rocks, and not infrequently further, more critical, 
microsqopical study will reveal the presence of a 
constituent which has been overlooked but which is 

manifest only after the analysis has indicated its 
existence. . On the other hand, the most careful 
microscopical study may not reveal the ·presence of· 
certain n1inerals, such as quartz or orthoclase, which 
the analysis shows must necessarily be present. These 
undiscovered constituents have been called by Id
dings 1 "occult" minerals. This phenomenon is pos
sibly due in part to solid solution. 

An example of this phenoiuenon is afforded. by 
the kulaite of Phrygia, investigated by me, in which 

·the rather abnndant nephelite was at :first overlooked 
in the partly glassy gronndmass and was discovered 
only when repeated careful chemi~a.l work and calcu
lation of the mode showed thn.t it was necessarily 
present. 2 

Other well-known rocks whose chemical analyses 
do not correspond with their microscopical characters 
are the wyomingite and orendite of the Leucite I-Iills. 
In the wyomingite, although modally the only salic 

, .minerals visible are leucite and noselite, the analysis 
shows a large exce.ss of silica. In the orendite there 
is an excess of· alkalies over alumina, with excess 
of silica in .one case. These discrepancies have not 
yet been explained, but there can be no doubt of the 
high degree of accuracy and completeness of the 
analyses 3 or of the mineralogical determinations. 

Another example is the lava of Grenada, West 
Indies, called "augite and~site" in the first collection 
(p. 353), with the remark that the norm and mode 
do not. agree. Prof. Harrison has kindly informed 
me that a reexamination of. the rock shows the 
presence of considerable nephelite in the glassy base 
(analogous to the base of the kulaite) and that it is 
really a nephelite tephrite. 

The norm and mode are seemingly at variance, 
though the analysis is correct, in many basalt's and simi
lar rocks in the dofemane and salfemane classes. The 
norms of many of these rocks show several per cent of 
quartz, though the presence of this is not mentioned in 
their descriptions; or the rock may even carry a con
siderable amonnt of olivine. Examples may be fonnd 
in andose (II. 5. 3. 4), hessose (II. 5. 4. 4-5), campto
nose (III. 5. 3. 4), and auvergnose (III. 5. 4. 4-5). 
If the rock is holocrystalline, .examination often re
veals the presence of small amonnts of quartz, gener
ally as micropoikilitic interstitial patches. Quartz 
also occurs thus with olivines, or it may be occult 
in the gronndmass. Here we· are dealing with the 
fact, established by Bowen and Anderson, 4 that olivine 
crystallizes out-that is, it is stable and less soluble
at high temperatm·es, leaving the liquid w1th an excess 
of silica, which appears as quartz if the cooling is rapid. 
If the cooling is sufficiently slow, the olivine will be 

1 Iddings, J.P., Ib'lleous rocks, vol. 2, p. 19, 1913. 
2Washington, H. S., Jour. Geology, vol. s, p. 611,1900. 
s Cross, Whitman, Am. Jour. Sci., vol. 4, p. 132,1897. 
• Bowen and Anderson, Am. Jour. Sci., 4th ser., vol. 37, p. 499, 1914. Bowen. 

N. L., Am. Jour. Sci., 4th ser., vol. 38, p. 260, 1914. 
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reabsorbed, forming metasilicate (hypersthene) with 
the excess silica. · 

But unless there is reason to suspect the presence 
of occult minerals, and unless explanation is afforded 
by the description to account for the peculiarities of 
the analysis we may, in general, assume that errors 
have been made and consider the analysis untrust
w:orthy in this respect. 

In this connection it may be well to mention that 
the calculation of the norm of a rock is of great use 
in checking an analysis. Though this calculation may 
appear complicated, it is as a rule really simple and 
easily and quickly made. Some knowledge of the 
relations of the standard and the mafic minerals then 
affords a means of making sufficiently close determina
tions of the mineral molecules to permit a comparison 
of the mode with the analysis. 

It must not be forgotten, even here, that in the ab
sence of a knowledge of the quantitative relations of 
the component minerals very serious analytical errors, 
may not be revealed by calculation of the mode, in 
this or any other way, from the chemical data. The 
error in one or more constituents may amount to sev-: 
eral per cent, and yet a mode cari be calculated which 
will apparently agree with the description or with a 
qualitative microscopical examination. This fact is 
illustrated by my own first analysis of the ciminite of 
Fontana Fiescoli, near Viterbo.1 The mode, as calcu
lated from this analysis/ seemingly agreed with the 
microscopical examination, although subsequent" in
vestigation and analysis showed that the alumina and 
the magnesia were, respectively, too high and too low 
by about 3 per cent. 3 

• 

Of the very common error involved in the incom
plete separation of magnesia and alu~ina, perhaps the 
most noteworthy illustration is found in Doelter's 
analyses of the· augitites of the Cape Verde Islands. 
These analyses show 16 to 24 per cent of Al20 3 and 
only 3 to 5 per cent of MgO. It is significant of the 
common ignorance of possible analytical error that Ro
senbusch,4 who gives some of them in his table of 
analyses of augitites, merely remarks, '' ueberraschend 
ist ihr hoher Gehalt an Al20 3 bei niedriger MgO." 

Another example of. the error in the separation of 
alumina and n1agnesia is seen in an analysis of the 
essexite of Rongstock,5 which shows 46.93 per cent of 
silica, 24.19 alumina, and 2.42 magnesia. Part of the 
high alumina is to be ascribed to titanic and phos
phoric oxides, which were not determined; but, even 
after due allowance is made for these, it is evident 
that some of the magnesia has been weighed with the 
alumina. This will clearly appear by comparing the 
analysis with two other analyses of the same rock 

1 Washington, H. S. Jour. Geology, vol. 4, p. 837, 1896. 
2 Idem, vol. 5, p. 354, 1897. 
a washington, H. S., Am. Jour. Sci., vol. 9, p. 45,1900. 
4 Rosenbusch, H., Elemente der Gesteinslehre, p. 378, 1901. 
G Lang, H. 0., Tschermak's Mineral. Mittheil., vol. 15, p. 191, 1896. 

mass published by Hibsch, 6 which, with 50.50 silica, 
show about 17.85 alumina and 3.35 magnesia. The 
error will be even greater than that indicated by the 
difference between these figures, for the percentages 
of silica and other constituents shown by the analysis 
published by Lang make it certain that his specimen 
was more fernie than those of Hibsch. · 

Another example of this very common error is the 
first analysis of the monchiquite of Shelburne Point, 7 

which gave 18.06 alumina and only 1.12 magnesia, 
although hornblende and olivine are abundant. At
tention having been ~ailed to the manifest discrep
ancy/ it was reanalyzed by another chemist, with a 
result showing 15.87 alumina and 8.32 magnesia. Al
though this second analysis is by no means· above 
reproach, yet it is sufficiently accurate to show that 
in the first analysis the greater part of the magnesia 
had been precipitated with the alumina. It is also 
almost certain that the two chief errors in the :first 
analyses had been made in the determination of iron 
oxides-one due to the partial oxidation of .the ferrous 
iron in the course of its determination and one involved 

. in the reduction of the solution containing total iron 
by insufficient treatment with hydrogen sulphide. 
The figures for the alkalies also are very improbable 
and indeed the only figures that have any smnblance 
of correctness in this unfortunate exan1ple are those 
for silica, lime, and water. 

An illustration of the incorrect determination of the 
iron oxides, specimens of the rock being taken as a 
basis of judgment, is furnished by the oft-cited· analy
sis of the syenite of Biella9

, in which the ferric·oxide is 
given as 6. 77 and the ferrous as 2.02. Here there is a 
large excess of ferric oxide over that needed for the 
maximurn possible amount of magnetite or for the 
augitic molecule Fe20 3 • (Mg,Fe)O.Si02 , with no· henla
tite in the rock to account for it. We are therefore 
forced to conclude that a partial oxidation took place 
in the determination of ferrous oxide, resulting in the 
erroneous figures reported. 

A striking example of the error due . to incomplete 
precipitation of alumina by the sodium-acetate method 
in separating manganese oxide is seen in two analyses 
of the quartz-syenite of Fourche Mountain, Ark.10 One 
analysis gives 13.45 alumina and 5.29 manganous ox
ide; the other gives, respectively, 18.15 ·and 1.00, the 
sum of the first pair being 18.74 and that of the second 
19.15. Here it is obvious that in the first analysis 
more than 4 per cent of alumina has been weighed as 
"MnO," and it is almost as certain that the 1 per cent 
of the second is too high from the same cause, for the 
rock is very largely felic (feldspathic), and no manga
nese-bearing 1ninerals are mentioned as present. 

G Hibsch, J'. E., idem, p. 487. 
7 Kemp and Marsters, U. S. Geol. Survey Bull. 107, p. 34, 1893. 
s Kemp, in Weed and Pirsson, U. S. Geol. Survey Bull. 139, p. 116, 1896. 
9 Cossa, Mem. Ace. Sci. Torino, vol. 18, p. 28, 1875. 
10 Williams, J. F., Ann. Rept. Geol. Survey Arkansas, 1890, vol. 2, p. 99, 1891. 
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'Two analyses, by different chen1ists, of a solvsber
gite of Port Cygnet, Tasn1ania, given by Paul 1 also 
afford examples of the san1e erroi'. One shows 
18.21 Al20 3 and 2.61 :MnO and the other 20.91 Al20 3 

and 0. 77 MnO. 
Exan1ples of error in the determination of the alka

lies are furnished by a large series of analyses by Ric
ciardi of Italian leucite-bearing rocks. One of these 
rocks is a leucite-basanite of Monte Jugo, near :Monte
fiascone, which, with 48.30 silica and 15.07 ahin1ina, 
shows only 0.94 soda and 1.73 potash. The ammu1t 
of potash reported in the analysis yields but 7.8 per 
cent of leucite and is certainly far too low .. Tllis 
analysis and others of bas ani tes of tllis region by the 
san1e c.hmnist are so lo,\r in alkalies (especially potash) 
that if they were correct the rocks would necessarily 
carry as 1nuch as 10 per cent of quartz, even on the 
assumption that all the bases took their highest possi
ble quota of silica, yielding orthoclase instead of 
leucite and hypersthene instead of olivine. An analy
sis of the Monte Jugo rock (both specin1ens coming 
unquestionably fron1 the same small quarry) made by 
n1e 2 shows 47.39 Si02 , 14.79 Al20 3 , 1.49 Na20, and 
6.93 K 20, and yields a norm that is quite consistent 
with the 1neasured mode of the rock. 

What appears to be an instanc3 of the coprecipita-
. tion of lime with alumina (see p. 14) is seen in two 
analyses of ''albite-oligoclase porphyry," given in por
phyrite (p. 1015) and 1.5.2.5 (p. 301). Comparison of 
these two makes it appear probable that much of the 
lime in the first was precipitated with the alumina 
through the use of impure ammmlia water, as there is 
by no 1neans suffici(mt to forn1 enough of the anorthite 
molecule to justify the use of the qualifier ''oligo
clase." 

Many more examples of incorrect deternlinations 
could be cited, both of these and of_ nearly all other 
constituents, but the above n1ust suffice to point out 
the ilnportanco of close scrutiny of the analytical fig
ures in conjunction with the nlineralogical data. It 
may be mentioned that in none of the analyses cited, 
and indeed in scarcely any analysis containing ·serious 
error, has misgiving been expressed by the petrogra
pher at the tune the analysis was published as to the 
possibility of error, nor has the1~e been any comparison 
of the analysis and the n1ode, ~o matter how apparent 
tho incorrectness. As a result of some experience in 
judging analyses it may be added that in n1anifestly 
poor work the figures for silica and lime are generally 
tho only ones which may be accepted with some degree 
of confidence as to their approximate accuracy. 

Summation.3-Tho summation of a rock anrJysis 
may be a good index to its character, and should 
always be taken into consideration in rating it. In 

1 Paul,]!~. P., Tschcnnaks Min. J>et. Mit., vol. 25, p. 295, 1906. 
• Wnshin~:,rton, H. S., Carnegie Inst. Wnshington Pub. 57, p. 124, 1906. 
o This topic has boon discussed by M. l!~. Connor (Cong. gaol. internat., Comptes 

rondus, p. 888, 1914). · 

discussing the limits in the sumnuttion that are consist
ent with good work, Hillebrn.nd puts the matter very 
olearly 4 in his remarks to the effect that a summation 
somewhat over 100 per cent is better than one below 
100, and he .also assigns tho limits for good work 
as 99.75 and 100.50. With his reasoning and his 
limits I fully concur, though in practice one may be 
lenient and extend the allowable limits to 99.50 and 
100.75 with advantage. 

Though figures that do not fall within those limits 
are good evidence of error, either of omission or com
mission, in the analysis, the conv-erse is not necessarily 
true-that figures within these limits are proof of cor
rect-results. Several errors n1ay bnlance one another, 
so that the summation may be .very close to 100, al
though tho analysis is very poor. At tho same time, 
unless indications appear that the analysis is not good, 
it must be taken at its face v-alue. A good summation 
is ev-idence of good analytical work, as far as it goes. 
On the other hand, very low or very high results prove 
that a.n analysis is incorrect in some particulars, or 
possibly as a whole. 

A low summation may be duo to the nondetermina
tion of some constituent, to poor methods, to oaroless 
manipulation, or to all combined. Tho determination 
of watei· by "loss on ignition" tends to yield a low 
total, owing to the oxidation of the ferrous oxide. 
This error will reduce the apparent weight of water 
and may give an unfavorable summation, though the 
other essential constituents may have been accurately 
determined. 

It must also be borne in mind that a low summation 
can not be ascribed to tho nondetormination of a con
stituent which is precipitated '\tnd weighed with others 
that have been detetminod, such as Ti02 and P 20 5 with 
Al20 3 , or SrO with CaO. If it is due to incomplete
ness, the missing constituent must be sought among 
those which are dotermil1ed independently in the 
course of the analysis, such as C02, 803 , Cl, S, or 
BaO. If the deficiency is marked and the description 
of the rook indicates that none of such constituents 
are present, tho low summation must be held as evi
dence of error somewhere in the analytical work. 

· It may also be noted il1 this c01mection that if ferric 
oxide is calculated as ferrous there will be a deficiency 
of one-tenth of its weight, due to the loss of oxygen. 
The converse is also true. Consequently, if tho iron 
oxides are given only as FeO, tho total of the ·analysis 
will be too low by one-tenth of the amount of ferric 
oxide really present. And, conversely, if they are 
given as ferric oxide tho sum will be too high by one
ninth of the ferrous oxide. If the n.mount of either is 
considerable, as it usually is in very femic rocks, the 
nonseparation of iron oxides may thus give rise to an 
apparently poor or an apparently good su.p1mation. 

• Hillebrand, W. F., U.S. Geol. Survey Dull. 422, p. 27, 1910. 
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In analyses of rocks containing such minerals as 
sodalite, fluorite, much biotite or apatite, pyrite or 
pyrrhotite, in which chlorine, fluorine, or sulphur· has 
been determined, it must be remembered that an equiv
alent amou.nt of oxygen is to be deducted to get a 
correct result. If the amount of these constituents is 
considerable, an apparently high summation may 
prove to be satisfactory, whereas one that lies within 
the assigned limits may prove to be too low. 

It is possible that a summation higher than that 
allowable may be due to the determination of iron 
oxides as Fe20 3 only, the excess being attributable to 
the excess of oxygen in this over that in FeO, as just 
explained; or it may be due to the fact that no-cor
rection has been made for the oxygen equivalent to 
chlorine, fluorine, or sulphur, also mentioned above. 

In the absence of these two possibilities, the high 
summation can be attributed only to analytical errors, 
such as impure reagents, poor glassware, imperfect 
washing of precipitates, incomplete ignition, or a dusty 
laboratory. No explanation based on incompleteness 
and the nondeterinination of some constituent will 
apply here, and if the excess above .the allowable limit 
is ·considerable the presumption is strong that the 
analytical work was careless. 

Furthermore, it must be remembered that the excess 
or deficiency in all high or low summations can not be 
distributed among all the constituents, for "it is more 
than likely to affect a single determination." 1 

The importance of the summation in determining 
the rating of an analysis lies in the fact that it is itself 
presumptive evidence of good or poor analytical work 
somewhere in or all through the analysis, so tha,t if 
the sum falls wi'thin th<!limits assigned for good work 
the analysis is presumably good,· provided that no 
marked discrepancy. is evident between the analysis 
and the described mode, that the degree of complete
ness is satisfaotory, and that there is no other evidenoe 
tending to throw doubt on the results. ' 

On the other hand, if the sum is considerably below 
or. above the limits fixed the evidence is much stronger 
than the apparently slight departure of a fraction of · 
1 per cent from the limits might at first sight seem to 
indicate, as it shows that some error or errors have been 
made, and that· consequently the character of the 
analytical work as a whole is open to suspicion. Thus 
a summation of 99.00 1nay be due to the no.ndetermi
nation of some constituent, but in the absence of evi~ 
dence to this effect we can only conclude that some 
error has been made. This departure of but one-half 
of 1 per cent from the limit of the standard of good 
work may affect either the silica or the alumina, the 
constituents that are present in largest amount, and 
may not seriously affect the value of the analysis; or 
it may affect some constituent present in less amount, 

1 Hillebrand, W.:F., U.S. Geol. Survey Bull. 422, p. 28,1910. Cf. Appendix to 
Fresenius's Quantitative Analysis. 

and thus be of relatively greater ·importance; or it 
may be distributed among several constituents. We 
have no n1eans of deciding the nature of the errors in 
most of such analyses, but we must conclude that, as the 
work is certainly incorrect, even to so small an extent, 
in some particular, it may be incorrect in others, and 
possibly all through. 

Summations somewhat above or below the limits 
fixed are excusable in analyses of complex minerals or 
of meteorites if the material available for analysis is 
scanty or the analytical processes are especially com
plex or difficult, and the allowable possible limits of 
error are consequently considerably greater than that 
fixed for analyses of igneous rocks. It must also be 
remembered that the analyses of minerals may be 
checked by their agreement with the known calcu
lated chemical composition. For most analyses of 
rocks, on the other hand, we have no such check, as 
adequately exact data as to the relative amounts of 
the constituent n1inerals are seldom given. If, there
fore, the analysis of a rock is satisfactorily complete, 
there is no excuse, as Dr. Hillebrand remarks, for a 
summation that does not fall within the somewhat 
liberal limits here assigned. 

In a series of analyses by the same analyst, some of 
the analyses 1nay show summations within the accept
able limits, whereas those of others may be as high as 
102 or as low as 98 (an actual case). The bad summa
tions in such a series of analyses indicate serious errors 
in the whole series and lead one to reject those analy
ses of the series whose summations are apparently ac
ceptable, for one is justified in assum~ng that the good 
summations resul~ from the chance balancmg of errors. 

In stating analyses it is the almost universal prac
tice to use two places of decimals, a practice justified 
because the last figure, though not very significant, 
expresses the lin1it of accuracy in weighing (0.01 mil
ligram), and because of uniformity. Also, when the 
amount of any constituent is less than 1 per cent, the 
use of but one decimal is clearly not adequate. The 
use of three deci1nals is unjustifiable, for it implies a 
greater degree of accuracy than can be reached in 
practice, and my experience sho·ws that most of the 
analyses thus stated clearly afford other internal evi
dence of unsatisfactory work. . 

EXTERNAL EVIDENCE. 

Analyst.-Among the factors that may come under 
the head ·of "external evidence" the analyst himself is 
the most important, but for several reasons this factor 
can be used only with caution and subsidiary to other 
criteria. That is, the analyst is to be judged by his 
work rather than the work by the analyst. 2 Though 
as a general rule it may be said that the work of a be
ginner will probably not be so good as that of an expe-

2 H. H. Robinson, in a recent paper (Am. Jour. Sci., vol. 41, p. 257, 1916), dis· 
cusses the work oi different analysts on the basis of the summations of their 
analyses. 
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rienced analyst, yet exceptions occur; so that we 
must not be too sweeping in our judgment of the 
annJ.yses of a student unless they show distinct signs 
of poor work. On th~ other hand, an experienced 
analyst n1ay turn out analyses that are n1anifestly 
incorrect, possibly because of the mnployment of poor 
methods or poor reagents, so. that in the appraisal of 
these the long experience of the analyst will count for 
little, for a rock analysis 1nade by hin1 which can not 
be checked by comparison with .the mode will be 
looked on with misgiving. 

A word n1ay be said of the analytical work of women: 
I know of but three 1 who have made any considerable 
number of rock analyses, and I have found the work 
of nJ.l to be uniformly good. It would seem that ana
lytical work is especially well adavted to fe1ninine 
characteristics, and that rock analysis could be advan
tageously undertaken by women . 

..i11ethods.-The methods en1ployed in 1naking an 
annJ.ysis are seldom stated· and are therefore not often 
available as a means of judging its value. When they 
are known, however, a petrographer who is experienced 
in rock annJ.ysis can detern1ine the extent to which they 
may affect the vnJ.ue of the analysis. 

· Indirect evidence.-Evidence of an indirect nature is 
sometimes ·afforded by analyses of the sa1ne or similar 
rocks by other annJ.ysts, which lllay either corroborate 
or disc~·edit an annJ.ysis under consideration. Also, as 
noted above, if some analyses of a series show evident 
signs of error the presumption is s.trong that the others 
are also subject to the same error unless they can be. 
checked by con1parison with the 1node. 

001\IPJ. .. ETENESS. 

In order to ascertain fully and accurately the com
position of a rock the exact amount of every one ~fits 
constituents n1ust be detennined, so that, in general, 
the 1nore constituents detel'lnined the more closely will 
the analysis represent the con1positi~n of the rock. 
This statement, however, is subject to the limitations 
that so.me rocks are of si1nple c01nposition, containing 
only n. few chemical constituents, and that the state
ment of figures for all these possible constituents is no 
evidence thn.t they have been correctly determined. 
Assuming, however, that the analysis is accurate and 
that the rock is of complex c01nposition, as it usually 
is, we 1nay briefly discuss the relative i1nportance of 
the -various constituents in the rating of analyses. 

Speaking generally, and bem·ing in mind the possible 
·occurrence of rocks containing large an1om1ts of Inin
et·als that are regarded as rare, or that are usually 
only sparingly present, it n1ay be· said that in the 
most satisfactory work every constituent should be 
determined that is present in amount greater than 
traces, as already defined, or the knowledge of whose 
absence or presence, even in 1ninute quantity, is essen-

• M. W. Adams, L. Bezner, unci N. Sahlbom. 

tial to our study of ·the 1·ock or to the object of the 
investigation. 

This determination will include· the nine main con
stituents that are almost universally present and whose 
absence would be a matter of interest; that is, Si021 

Al20 3 , Fe20 3 , FeO, :MgO, CaO, Na20, K 20, and 1120. 
The iron oxides should be determined separately, or 
the absence of one or the other should be shown, even 
in analyses of the most salic rocks, though it must be 
borne in mind that the influence of this separate de
termination increases with increase of the femio com
ponents. Likewise, the nJ.kalies should always be · 
determined, of course separately, and even in the most 
fernie rocks their presence in traces or their complete 
absence should be definitely proved. CaO and MgO 
should also be determined, even though they exist 
actually as traces, as defined above. H 20 should, in 
general, be determined directly, and not by "loss on 
ignition," but the distinction between that below and 
that above 110° is not usually essentinJ., yet is desirable .. 
C02 should, however, be determined if the rock is not 
fresh,' or if ·calcite or cancrinite be present. 

It is next of interest to know the amounts of the 
so-called minor constituents likely to he present in 
notable amount, including Ti02 and P 20 5 iri nearly all · 
rocks, except the most salic ones, Cl andJ S03 in rocks 
containing sodalite, noselite, or haiiyne, S in a good 
many fernie rocks, Zr02 in rocks with nephelite, much 
eudialyte, .or zircon, and in alkalic, especially sodic, 
rocks in general, and Cr20 3 and NiO in many dofe
manes and perfmnanes. It is also well to determine 
BaO in alkalic and especially potassic rocks. 

Of course any one of these may at times assume the 
importance. of ·one of the ni~~ main constituents, as 
Ti02 in nelsonite and ores produoed by segregation ·or 
differentiation, Cl and S03 in such rocks as taimyrite, 
tawite, and haiiynophyre, P 20 5 in the apatite syenites 
of Finlm~d and nelsonites,' or Cr20 3 in many dunites. 

Assun1ing that, as usual, the minor constituents are 
present in only s1nall amounts, the n1ost noteworthy 
are Ti02 and P 20 5 , especially the former. Both are 
almost invariably present and are also of special im
portance, because their estimati01i affects that ·of 
Al20 3 , as already explained. In fact, on this account 
these two should always be determined in any analysis 
that is to be considered gooc~. l\1n0, although. also 
nearly always present, is of comparatively little con
sequence, and its detel'lnination or nondetennination 
should not affect seriously the rating of the analysis. 

Of the other generally rare or very 1ninor constitu
ents, such as Zr02 , Cr20 3 , NiO, BaO, SrO, little need, 
be said. Except when they assume an in1portant 
role, as already mentioned, they scarcely affect the 
value of an analysis for general purposes. Still, since 
they are or 1nay be of great value for the study of 
certain broad and as ye~ undeveloped problems, and 
as their determination, other things being equal, is 



24 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

evidence of careful and thorough analytical work, 
analyses in which they are reported must be rated 
higher than those in which they· do not appear. 

RATING ADOPTED IN THE' TABLES. .. 
We come now to the practical application of the· 

foregoing ren1arks-that is, to a concise expression of 
our judgment of the .value .of any given analysis, 
based on the features described. We have been 
accustomed to express our judgn1ent in a rough way 
by calling analyses good, or poo:r, or bad. ·_: But there 
seems to be a need of making these tenns more pre
cise, of defining their meaning 1nore exactly. 

As a prelin1inary, the fact must be recognized that 
though the features discussed permit a fajrly accurate 
judgment on most analyses, some or all of these fea
tures are not invariably available and an ~nalysis 
must often be taken, so to speak, at its face value. 
· Thus it frequently happens, especially with the 

prevalent almost purely qualitative descriptions, that we 
can form little or no estimate of the cor,respondence of 
the analysis with the mode. In a gabbro, for instance, 
of which it is merely known that the constituent nlin
erals are labradorite, augite, and magnetite, the anl:l,lysis 
may show high Al20 3 and low MgO. This showing 
may be due to the common error iri. the separation 
of these two; or, again, it may be due to· the fact that 
the rock is very salic, so that anorthite is abundant 
and the mafic 1ninerals present in small amo.unt, 
though the rock would be called a gabbro,' equally. 
with a very fernie one, in the .current vague quali
tative systems. In the first case the analysis would 
not and in the second case it would correspond with 
the mode, and the analysis would be, respectively, 
either incorrect or correct. But in the absence of 
some evidence to determine the matter, such as an 
indication of. the quantitative relations of the two 
minerals _in the description, we should have no means 
of deciding the question provided that CaO was high 
enough, with the alkalies, to satisfy the Al20 3, and if 
the analysis were otherwise good we should scarcely 
be justified in rejecting it on this account. 

We must also make the general assumptions, in the 
absence of e:vidence to the contrary, that the material 
analyzed i13 representative of the rock mass and that 
the analyst is ·competent and the methods mnployed 
are reliable. 

Admitting these serious difficulties in judging many 
analyses and the fact that any such concise char
acterization is necessarily to some extent arbitrary 
or subjective, I venture to propose and have used 
throughout this collection the following practical 
method of expressing the rating of analyses. 

The method is closely analogous to that of Dun 
and of· Bradstreet in rating the ·credit of mercantile 
houses in the United States, which, indeed, suggested 
the present form of the scheme. In commercia.! 

rating the credit of a firm is dependent on two fac
tors-the am9unt of capital invested or at command 
and the personal character and reputation of the 
individuals. The rating or credit will be high as the 
personal character and the capital both approach the 
inaxi1nun1. 

Following out this analogy, our judgment of analyses 
is dependent on two factors-the accuracy and . the 
completeness. For most of the purposes for which 
rock analyses are used each of these n1ay compensate 
the other to a certain extent. ·Thus if the analysis is 
not very complete this fault may be partly com
pensated for by the accuracy of the d'etern1inations 
which have been made, and, conversely, if the accu
racy of some of the determinations is· not entirely 
satisfactory a complete determination of all the COI1-
stituents may partly make up foi· it. This, of course, 
should be within reasonable limits. Furthennore, the 
higher the standard of each factor the n1ore valuable 
will be the analysis. 

To express the degree of accuracy the letters A, B, 
C, D are used, and to express the degree of complete
ness the fi~ures 1, 2, 3, 4. These are used i11 combi
nations of a letter and a figure, the letter preceding, 
since, in general, tha degree of accuracy is more 
importt:.:.t.lt than that of completeness. The bases on 
which these are assigned are as follows, the lin1itations 
and the frequently arbitrary character of the scheme 
being understood: 

A is used when the analysis gives evidence of the 
highest degree of accuracy-that is, when it corre
sponds weU with the mode and when the summation 
is between the limits 99.50 and 100.75. When the 
analyst is of the first rank and when the methods are 
known to be of the best, these facts constitute addi
tional reasons for the assignment of this letter. It 
must be understood, however, that in rating the 
analyses in the collection I have usually refrained 
from considering the personal competence of the 
analyst, as tliis is often a difficult and always a delicate 
matter. .So, except when the 1nethods or general 
results were known to be not very reliable or posi
tively bad, I have generally used only the impersonal 
features of each analysis in deciding its rating. 

B is used when the analysis and the mode cor
respond and when the sumn1ation is between 99.50 
and 99, or between 100.75 and 101.25. Due allow
ance must, however, be made here, as elsewhere, in 
considering low summations, for the effect of the non
determination of certain constituents, as already 
explained, and in considering high summations for the 
correction to be applied in the presence of Cl or S. 

C is. used when the analysis corresponds fairly well 
to Or varies but little from the mode and if the SUlll is 
between 99 and 98.50 or between 101.25 and 101.75. 

D is used when the analysis varies decidedly from 
the 1node in any essential particular, or when the sum 
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is below 98.50 or above 101.75. It also applies when 
the 1nethods used for detern1ining in1portant constitu
ents are known to be bad, or when an analysis, ap
parently good, is Jnade up by con1bining parts or the 
whole of two or n1ore poor analyses. 

Analys0s stated in one or three decin1al places have 
been consistently rated 1 degree less as Tegards accu-

·racy than they would have been had they been. stated 
in two decimals, as it has been found that they are gen
erally of inferior quality. Analyses stated in only one 
decimal place fail to confor1n with the weighings of 
the analysis and do not adequately show the amotu1ts 
of the minor constituents. For these and other reasons 
I differ with the recent usage of Prof. Milch.1 This has 
been discussed elsewhere. 2 

1 is assigned when the analysis is perfectly or 
nearly complete, as when, in addition to ·all the .n1ain 
constituents and those of secondary itnportance, 
Zr02 , Cr20 3 , NiO, BaO, SrO, and the liEe, or several 
of thmn, are determined. in rocks not containing notable 
amounts of n1inerals having these as essential compo
nents. In general :MnO should be detern1ined for this 
rating, but not necessarily, and the saJ.ne is true of the 
separate determinatioi1 of combined and hygroscopic 
water, though the detenninatioJl ·of water as "loss on 
ignition" renders the application of this rating doubt
ful. The iron oxides 1nust be separately determined 
in all analyses to which this figure can be applied. 

2 will be used when all the 1nain.constituents, includ
ing both oxides of iron, have been determined, as well 
as the constituents of secondary in1porta11ce, including 
Ti02 and P 20 5 in neaJ.·ly all rocks, Cl and 803 in those 
that contain abundant minerals of the socialite group, 
and so on, as has been explained. The minor constitu
ents, Zr02 , BaO, etc., are not determined in analyses 
rated with this figure. 2 will be used also for analyses 
of very snlic rocks in which the iron oxides are present 
in snuul amount (up to about 2 per cant), but have 
not been separated, and which are otherwise.so com
plete as to fall under 1. 

3 applies to analyses in which the main constituents, 
including both oxides of iron, have been determined, 
but not Ti02 , P 20 5 , Cl, etc. (or the minor constituents), 
unless 1ninerals rich in these are so abundant, or, as 
regaJ.·ds Ti02, the rock is so fen1ic, as to n1ake their esti
mation of the saJ.ne in1j>0rtance as that of the main 
constituents. 3 also includes- analyses of rocks low 
in iron oxides, in which these have not been separated, 
but which are otherwise complete according to the 
requir01nents of 2. · 

4 is to be assigned to analyses of all rocks except 
those very low in the iron oxides when these oxides 
ha,7"e not been sepaJ.·ated, when the alkalies or other 
constituents are d~termined by difference from 100 
per cent, when the alkalies are not separated, when 

I :Milch, J ... , N.J. D. B., 15, p. 111 (note), 1902. 
~Washington, H. S., Chemical analysis of rocks, p. 30, New York, 1910. 

any constituent of the first importance is not deter
mined, when the analysis has been made of ignited 
material (not including drying at 110°), or when it is 
given, without the original figures, as having been 
recalculated on a water or carbonic-acid free basis. 

Under the working plan already described, one of 
these factors compensates for the other to a certain 
extent. Thus a less degree of completeness is conlpen
sated for by a greater degree of acctrracy. We would 
then judge, for exaJ.nple, an analysis of rating A2 and 
one of rating B1 to be of about equal value for many 
purposes. This is, confessedly, only true within limits 
and must be used with judgment and with a recogni
tion of its empirical character. 

To express, then, the various ratings of .equal value, 
we can ·employ five series of terms as follows: Excel
lent or first rate, good or second rate, fair or third rate, 
poor or fourth rate, and bad or fifth rate. Their mean
ings, in terms of the symbols chosen, will be seen in the 
subjoined table, ratings of the same value falling on 
the saJ.ne horizon tal line. 

First rate (I) ..... Al ........ ......... Excellent.) 
Second rate (II~ .. A2· Bl ......... Good. Superior. 
Third rate (III .. A3 B2 01 Fair. 
Fourth rate (IV) . A4 B3 02 Dl Poor. 

)Inferior. ( ..... B4 03 D2 )Bad Fifth rate (V) .... -···· 04 D3 
D4 

In other words, analyses of the rating A1-those 
that are perfectly satisfactory both as to accuracy and 
completeness-would be called "excellent" or ":first 
rate (I)," the two terms being synonymous. An 
analysis to which is assigned the rating either A2 or 
B1 would be spoken of as "good" or "sec~:md rate 
(II)''; one with either of the three ratings A3, B2, or 
C1 would be called "fair" or "third rate (III)"; one 
with the rating A4, B3, C2, or D1 would be ".poor" 
or ''fourth rate (IV) ''; and one worse than these 
would be "bad" or "fifth rate (V)." 

In any case, it must be remembered that accuracy 
should count rather more than completeness, since 
often an approximate correction can be made for 
constituents not determined, as for Ti02 and P 20 5 

affecting Al20 3 • Consequently, though of the smne 
general rating, an analysis rated as A2 is worth rather 
n1ore than one rated as B1, and those rated as A3, B2, 
and C1 should be similarly appraised in the order of 
merit. 

As a mnemonic convenience it may be useful to 
note that, if the letter indicating accuracy in any 
rating be replaced by the figure representi11g its phwe 
in the alphabet, the sum of this figure and the figure 
indicati11g completeness will be one unit greater 
than the rating of the analysis. Thus in a first-rate 
analysis, of rating A1, the sum will be 2; in a second
rate analysis, of rating A2 or B 1, the sum will be 3; in a 
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third-rate one, of rating A3, B2, or 01, the sum win 
be 4. In the rating of fifth-rate analyses, however, 
the sum may be greater than 6, as for instance, in 
the rating D4, where it wiU be 8. 

As will be seen presently, analyses of the first three 
ratings-that is, excellent, good, or fair-are worthy 
of use in petrological discussions, whereas those of 
the fourth or fifth rate-that is, poor or bad-are of 
little or no use. In order to be able to distinguish 
between the two it will be well to have some short 
terms expressing the difference. It is suggested, there-· 
fore, that excellent, good, and fair analyses be spoken 
of collectively as superior, and that poor and bad ones 
be called inferior. 
. It may be desirable to indicate a higher degree of 
accuracy or completeness than is generally implied by 
A and 1. Thus, though A will apply to the general 
run of excellently accurate analyses, we might wish· 
to distinguish some of a still higher order~ as the best 
of those which Drs. Hillebrand, Stokes, Steiger, and 
Mingaye have made. These may be distinguished by 
the use of A*. Similarly it may be useful to discrimi- · 
nate analyses having the completeness found in Hille
brand's analyses of the rocks of the Leucite Hills, in 
which everything possibly present has been deter
mined, from those in which some but not all of the 
rarer constituents have been estimated. This dis
crimination would involve the use of 1 *. A com
bination of A* and 1 * might be called ''perfect," the 
word being used subject to human limitations. There 
does not yet seem to be much need of this distinction, 
though it will undoubtedly be more needed in the 
future than a discrimination between degrees of bad .. 
ness. 

It should be remembered that these ratings indi
cate the general character of an analysis. Some fea
tures may justify us in calling an analysis as a whole 
either poor or bad, and yet it will be of use in a limited 
way. Thus, the iron oxides may not be separated, 
or the common error may be made in. regard to 
alumina and magnesia, so that the analysis must be 
rated as fourth or fifth rate, taken as a whole, yet 
the lime and alkalies, for instance, inay have been 
correctly determined, as well as the silica, so that 
for purposes in which only these determinations are 
needed the analysis may be useful to this extent. 
But, notwithstanding this, in view of its evident errors, 
the analysis can not be regarded as satisfactory. 

The question now arises as to what ratings are of 
practical use. Leaving. out of account conditions· 
such as those just mentioned, in which utility attaches 
to some single· determinations, it may be held that, 
for general purposes, only first or second rate (excel
lent or good) analyses should be countenanced or used 
by petrographers. The high standard set by the 
chemists of the United States Geological Survey 
should be adopted by all, and the chemical side of 

petrology should be established on as firm and satis
factory a basis as the microscopical. 

At the same time an otherwise good analysis in 
which the more important of the 1ninor constituents 
have not been determined, ·such as Ti02 and P 20 5 , 

.niay be of use for some purposes, as for the classifica
tion of the rock. Third-rate or." fair" analyses may 
therefore be considered usable, especially if of. high 
rate as to accuracy, since in many of them approxi
mate corrections may be applied for constituents 
which have not been determined. 

Excellent, good, and fair- (superior) analyses may 
therefore be considered usable, but poor or bad 
(inferior) analyses should be rejected in any inquiry 
or discussion, unless the only question at issue is the 
elucidation of a special point for which some of the 
reliable determinations may serve. 

THE TA~LES. 

DIVISION INTO PARTS. 

It was desired to arrange the analyses embraced in 
the collection according to the quantitative system of 
classification. Fpr most analyses such an arrangement 
was perfectly feasible, but a critical study of all of 
them showed that only a part ·could or should be 
thus arranged. In a surprisingly large number the 
iron oxides, for example, had not been determined. 
Though this is of ·comparatively small importance in 
analyses of persalanes, where these constituents fonn 
only 1 or 2 per cent, it becomes a most serious matter 
in analyses o'f other classes of rocks. Indeed, ·if the 
iron oxides amount to more 'than about 2 per cent 
and are not determined separately it is generally 
impossible to classify the rock with certainty, for 
some assumption must be made as to the real state 
of oxidation of the iron, and this !1Ssumption 1nay 
not accord with the facts. 

If the iron is assumed to be present as ferric oxide 
alone, this must generally be calculated as hematite to 
find the norm, thus freeing an an1ount of silica equiv
alent to the ferrous iron, which will alter the relative 
amqunts of the other minerals, changing lenads into· 
polysilicate feldspar ~r olivine into hypersthene. On 
the other hand, if all the iron is assumed to be ferrous, 
which is the rule followed for the sake of uniformity, 
an amount of silica will be needed which would not be 
used if part of the iron were ferric, and this would have 
the reverse effect on the other normative minerals to 
that just mentioned. It will, of course, probably be 
equally at variance with the true composition of the 
rock to make any other intermediate assumption-for 
instance, that ferric and ferrous oxides are present in 
equal molecular amount, the iron being thus assumed 
to be only in the form of magnetite. 

We are therefore compelled to reject nearly all such 
analyses for the purpose of classifying the rocks of 
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which they have been 1nade, as has been already stated. 1 

Along with thmn must go a large number in which it 
is certain that the alumina is much too' high and the 
1nagnesia correspondingly low, or in which we know that 
there 1nust be a very notable amount (several pei· cent) 
of Ti02 which has not been detern1ined, and which 
consequently serves to raise the apparent amount of 
alumina. In these analyses the salic lime, and there
fore the norn1ative anorthite, ·will be too high and thB 
classificatory position of the rock conseque~tly false. 

A ve~·y large nun1ber of analyses ~re obviously so 
bad in other respects that they are almost or wholly · 
worthless. It is needless to cite exan1ples, for they 
may be found throughout the whole of Part IV. 

Al1alyses of tuffs and of rocks so badly decomposed 
that the analysed do not represent their original com
position were also found in abundance. Though 
many of these are analyses of the highest ratings, yet 
they were obviously of no use for purposes of classifi
cation, and hence could not logically be correlated with 
analyses of n1assive or unaltered rocks. 

Analyses of volcanic ashes offer a peculiar :problem. 
In Professional Paper 14 they were relegated to Part 
II, on thQ grou~1d that the ·ashes presumably undergo 
a sorting or winnowing in their progress through the 
air, so that their eventual con1position as analyzed 
would be more or less adventitious and not be represent
ative of that at the place of ejection. Further consider
ation and study of n1any analyses of ash, however, has 
led 1ne to assign less weight to the influence. of such a 
process, especially when the ashes are collected near 
the eruptive center, and consequently in this paper 
analyses of volcanic ashes are included in Part I if of 
superior quality, not obviously dec01nposed, and not 
~oliected very far fr01n the place of eruption .. 

In Professional Paper 14 all the analyses were 
placed in two parts. Pm1t I conta~ed all the superior 
analyses (ratings I, II, and III) of fresh rocks and 
a few analyses of inferior quality or of rocks that were 
not quite fresh, which were inserted chiefly because 
they "were deen1ed to be of especial interest and 
importance or \Vere almost the only exan1ples available 
for illustrating the chemical and mineralogical compo
sition of the divisions into which they seemed to fall." 
In Part· II were placed the inferior analyses and 
analyses of altered rocks, tuffs, etc., even if of the 
highest rating, except the few admitted to Part I. 

This arrangement seemed to be unjust to tP,e makers 
·Of excellent or good analyses of altered rocks, for, 
though the rating syn1bols were given, the analyses 
·were naturally associated with those which were bad. 
There were also included in Part II a number of 
analyses that were good as to most of the constituents, 
but that could not be classified because of the non-

t Cross, \Vhitmnn, Iddings, J. P., Pirsson, L. V., Washington, H. S., Jour. 
Ooology, vol. 10, p. 6<16, 1902; nlso The quantitative classificntion of igneous rocks, 
·p. 190, 1903. 

determination of some one constituent, most often 
that of both irion oxides, though they were usable 
otherwise for many puTposes. 

It has therefore been decided to arrange the analyses 
in four parts, which will be constituted as follows: 

In Part I are placed all the superior analyses of fresh 
rocks-those which are excellent, good, and fair-ex
cept those which can not be properly classified in the 
quantitative system because of the nondetermination 
of one constituent. It does not include analyses of 
any tuffs or of rocks which are more than very slightly 
altered (weathered or metamorphosed). In general 
the presence of more than about 3 per cent of water 
in an analysis has ~xcluded it from this part, except 
analyses of evidently fresh glassy pitchstones and 
like rocks or of analcite rocks (such as monchiquites), 
where this mineral is considered to be of primary 
origin. Also, in general, the presence of one-half 
of 1 per cent or more of carbon dioxide has excluded 
the analysis from this part, except a few analyses in 
~hich calcite is apparently taken from surrounding 
limestones, as in some Ontario rocks, and in which 
it has been allowed for and not brought into the 
norm; or unless cancrinite is apparently primary. 
Analyses of rocks in the dedcriptions of which chlorite, 
epidote, zeolites, kaolinized feldspars, or other alter
ation minerals are mentioned as present in more than 
very small amounts are of course excluded. Analyses 
of volcanic ash are included, in general, if of superior 
quality, not obviously decomposed, and not collected 
very far from the volcano. 

The number of analyses has increased so greatly that 
the qualifications for entering Part I have been much 
stricter than those requu·ed in Professional Paper 14, 
and a great many that were put in this part must now 
be sought elsewhere, On· the other hand, a few have 
been transferred from Part II of the first edition to 
Part I of this. In spite of this increased strictness, 
ahnost every systematic division in Part I now 
contains several times as many analyses as before. 

In Part II are placed the superior analyses-gener
ally good or fair-which were not deemed to be prop
erly classifiable in the quantitative system, because 
of the nondetermination of some one constituent. 
Most of them are placed here because of the non-· 
determination of one of the iron oxides, with analyses 
of a few of the more fernie rocks in which Ti02 was not 
determined. Analyses of the more fernie rocks which 
do not show both iron oxides and titanium dioxide 
have been placed .i.:n Part IV. They are arranged ill 
the order followed in Zirkel's Lehrbuch, soniewhat 
modified to accord with Iddings's "Igneous rocks." 

In Part III are placed the superior analyses of tuffs 
and of weathered or otherwise altered rocks and 
analyses of some ashes. When possible a reference is 
given in the last column headed "Remarks" to the 
analysis of the fresh form of the altered rock. · 
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In Part IV are placed nearly all the analyses deemed 
to be poor or bad. This part and Part III embrace 
many analyses formerly placed in Part I. 

BASIS OF ARRANGEMENT OF ANALYSES. 

ATTEMPTED USE OF CURRENT PETROGRAPHIC SYSTEM. 

"When this collection was first started, more than 
15 years ago, the analyses were c.lassified ·accord
ing to the system of Rosenbusch. Generally the. 
name given by the author to the rock was adopted, · 
but many rocks seemed to me to have been wrongly 
nan1<::d, so I took the liberty of renaming them, but 
put the author's name in brackets. As the collection 
progressed this renaming became frequent, as is by 
no n1eans surprising in view of the loose and often 
c?ntradictory principles, the subjective and qualita- · 
tive character, and the vague definitions prevalent in 
~he sys~ems in v~g~e. It furnished a most striking 
Illustratwn of thmr illogical, inconsistent, and unsatis-. 
fac~ory cha~acte~, ~nd was a most. cogent argument 
against thmr continued use. It indicated, indeed 
that there was in reality no one system to which 
one could turn for guidance, but that each petrogra
pher had set up his own standards to some extent 
made his own definition of many of the terms i~ 
use, ~r assigned his own limits to them, which might 
or might not correspond with those .of others-in· a 
word, had partially made his own classification and 
n?menclature. ·Each was a hodgepodge, made up of 
bits taken from this or that authority or evolved 
from the individual author's own ideas. There was 
seldom if ever any broad principle which one could 
apply throughout, and the result was a clashing of 
principles, inconsistencies everywhere, and a lack of 
harmonious and even development. If a petrographer 
had been working on a· certain group of rocks his 
classifica~ion in that group would be very detailed, 
whereas In other groups the names he gave would be 
few, and the classification of some authority would be 
used with no critical estimate of its applicability and 
no thought of its logical consistency with the other 
more detailed and familiar parts of the scheme. 

Everyone has recognized this state of affairs more 
or less ~learly; but it is forced most strongly upon one 
who makes a large collection of rock analyses and a 
careful comparison between the descriptions and 
analyses and the names applied to rocks by the differ
ent writers. 

Roth 1 has expressed somewhat similar views and 
is inclined to think that no one system will ev~r re
ceive general acceptance. I am less pessimistic, for I 

1 Roth, J., Chern. Geologie, vol. 2, p. 41, 1883. Cf. Cross, Whitman, Jour. Geol
ogy, vol. 10, p. 4i3, 1902 .. 

regard the lack of any universally adopted system of 
classification as due less to difficulties caused by the 
characters of the rocks than to the general lack of 
appreciation of the necessity for logical and consistent 
principles, and to a natural disposition to patch up the 
old r~ther than to substitute something totally ne'Y, 
even If better. 

ADOPTION OF THE . QUANTITATIVE SYSTEM. 

While this early collection was being made I became 
interested, with Cross, Iddings, and Pmson, in the 
working out of the system of classification and nomen
clature of igneous rocks which has been proposed by 
us. In the course of this work the growing collection 
of analyses was continually referred to, the modes of 
many of the analyses were calculated, and they were 
r~~rranged from time to time to test the various propo
sitwns or suggested lines o.f classification until agree
ment with any system at present in use was lost. 

After having arrived substantially at the system 
of classification which we finally adopted, we saw that 
the collection if arranged in accordance with .this 
system would not only be its best exponent, but would 
be an indispensable foundation for purposes of nomen
clature, the ~onsideration of which was· taken up only 
after· the main features of the classification had been 
disposed of. 

The collection was therefore finally made as com
plete as possible and arranged in accordance with the 
new system,2 and we decided to publish it in that form. 
The same course has been followed in this edition. 

FEATURES OF THE TABLES. 

. Geographic ~rrangement.-In eaoh of the subrangs 
m Part I and 1n eaoh of the rock groups in the other 
parts the arrangement is geographio. The primary 
step is by oontinents, North and South Amerioa oom
ing first, then in order, Europe, Africa, Asia (includinO' 
the Malay Archipelago), Australia and New Zealand

0 

Polynesia and the scattered islands of the Pacific In~ 
~an, and South Atlantic ooeans, and finally An~arc
twa. The States and minor divisions are arranged in 
zones running from north to south (except in Ger
many, where it is from west to east), and in a rough 
way looalities have the same general order. At any 
one locality the analyses are arranged aocording .to 
decrease in silica, or, if this should be the same in two 
analyses, aocotding to deoreasing alumina. 

The general scheme is shown in the annexed list. 
The soattered islands are not included. Though this 
order is followed in general, yet in places it has been 
inadvertently departed from. 

2 This classification is described in Appendix 1. 
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Greenland, etc. 
Eastern Canada: 

N OR'l'H AMERICA. 

Labrador, Newfoundland, Maritime Provinces, Quebec, Onta
rio. 

Eastern United States: 
Maine, New Hampshire, Vermont, Massachusetts, Rhode 

Island, Connecticut, New York, New Jersey, Pennsylvania, 
Delaware, :Maryland, District. of Columbia, Virginia, Ken
tucky, North Cn.rolina, South Carolina, Tennessee, Georgia. 

Central and \Vostern United States: 
1vlichigan, Wisconsin, Minnesota, }.fissomi, Arkansas, O'Kb.

homa, Texas, North Dakota, South Dakota, Montana, Yellow
stone National Park, Wyoming, Idaho, Colorado, Utah, New 
Mexico, Arizona. 

Pacific Coast: 
Alaska, British Columbia, Washington, Oregon, California, 

Nevada. 
Mexico. 
Central America. 
Panama (including Canal Zone). 
\Vest Indies. 

British Guiana. 
Colombia. 
Ecuado1·. 
Peru. 
Bolivia. 

.. West Argentina. 
Chilo. 
Patagonia. 
Bmzil. 
Paraguay. 
East Argentina. 

Iceland. 
Groat Britain: 

SOUTH AMERICA. 

EUROPE. 

Northern Islands, Scotland, England, Wales, Cornwall, Ireland 
France, Corsica. 
Spain. 
Portugal. 
Azores. 
Spitzbergen. 
Norway. 
Sweden. 
Finland, Kola. 
Germany: 

Westphalia, Rhineland, Alsace-Lorraine, Hesse, Baden, Wmt
temberg, Prussin., Thuringia, Bavaria, Saxony, Silesia. 

Austria-Hungary: 
Bohemia, Moravia, Lower Austria, Galicia, Hungary, Bosnia, 

~eyrol. 

Switzerland. 
Italy: 

Lombardy, Piedmont: Emilia, Tuscany (Elba), Rome, Cam
pania, Apulia, Sardinia, Sicily, Pantelleria. 

Russia: 
North Ural Mountains) South Ural :Mountains, South Russia, 

Caucasus. 
Balkrm States. 
Greece, Archipelago. 
Asia M~inor. 

Algerin .. 
Morocco. 
Madeira. 
Senegal. 
French Guinea. 

AFIUCA. 

Nigeria. 
Kamerun. 
French Kongo. 
Egypt. 
'Kordofan. 
Eritrea. 
Somali (Aden). 
Abyssinia. 
British East Africa. 
Genuan East Africa. 
Madagascar (Reunion). 
Rhodesia. 
Transvaal. 
Natal. 
Cape Colony. 

West Siberia. 
Persia. 
Tmkestan. 
East Siberia, Kamchatka. 
Manchmia. 
China. 
Chosen (Korea). 
Japan. 
Indo-China. 
India. 
Philippine Islands. 
Malay Archipelago: 

Borneo. 
Celebes. 
Smnatra. 
Java, Flores, etc. 
Moluccas. 

Papua (New Guinea). 

Queensland. 
New South Wales. 
Victoria. 
South Australia. 

· Western Australia. 
Tasmania. 
New Zealand. 

ASIA. 

AUSTRALASIA .. 

In this connection attention may be called to the 
striking gaps in our knowledge of the chemistry of the 
igneous rocks of v-arious parts of the globe. Though 
s01ne countries hav-e been very thoroughly studied in 
this way and are represented by numerous superior 
analyses, others have been n1uch neglected or are quite 
unrepresented. The long line of gigantic Andean 
volcanoes show an inadequate number of analyses, 
and most of these of not very .satisfactory quality. 
Other very '\vell known regions, of which the Eifel, 
Siebengebirge, Schemnitz, and Etna may be Inen
tioned, are represented by few analyses other than 
those of early date,. so that we know little about 
them chemically. The vast expanses of India, Tibet, 
and China are represented by a surprisingly small 
number of analyses, and few of these are very good. 
Not a single analysis was found of the igneous rocks 
of such large and well-known islands as Cuba, Porto 
Rico, and Jamaica. 

}lumbering of analyses.-For purposes of referenee 
each analysis is numbered, the numbering beginning 
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anew with each subrang in Part I and with each 
general group in the other parts. ·In referring to any 
given analysis thenumberwill be used with the symbol,. 
not with the subrang name, as in the first edition. The 
number is repeated on the right-hand page. · 

Rating of analyses.-With the number is given the 
rating assigned to the analysis by me, according to 
the principles already described. The letters and 
numbers which indicate the degree of accuracy and 
completeness are given, with a Roman numeral to 
express its general rating, as shown on page 25. Thus, 
A 1. I means that the analysis is excellent or first rate, 
being highly accurate and complete, A 3. III that· it is 
fair or third rate, being of high accuracy, but only 
moderate as to completeness. 

The rating of some analyses has been difficult. The 
criteria for judgment outside of the analysis itself are 
often lacking or insufficient, but I have endeavored to 
be judicial and unprejudiced, and the rating generally 
expresses my frank opinion of the value of the analysis. 
Where I have had serious doubt as to the accuracy of 
the work, yet have been unable to assign any definite 
reason for the doubt, I have settled it in. favor of the 
analyst, so that I look with suspicion on some analyses 
that are here rated as superior and that appear in 
Part I, though I have no· positive proof of their 
inferiority. An interrogation point ( ~) after a symbol . 
indicates that the rating assigned is one degree higher 
than that which I suspect it deserves. 

I 'may repeat that each individual analysis has been 
the object of careful consideration and that many of 
the ratings given in the first edition have been revised 
in the light of increased knowledge, so that I feel con-· 
fident of the correctness, according to the standards 
adopted, of nearly all of them. 

Time was lacking for a critical study of the num-. 
ber of analyses assigned to each of the several rat
ings, and of the progressive improvement in quality-. 
such a study as was made for Professional Papers 14 
(p. 65) and 28 (p. 15). This study will be made, 
however, and will form the subject of a separate paper. 
A general survey indicates, as would be expected, 
that the improvement since 1900 has been steady, so 
that probably 75 or possibly 80 per cent ·of the analyses 
made since then are superior, against the 65 per cent 
of those made between 1884 and 1900. 

Oonstituents.-The main constituents are given in 
horizontal rows on the left-hand page. This is the 
arrangement employed by Roth and by Osann, and 
it was adopted here rather than an arrangement in 
vertical columns, because it facilitates reference and 
for typographical reasons. With the chief constitu
ents are included Ti02 , P 20 5 , and MnO, since these are 
iu goneral the most important of the minor constitu
etts, and the two former are present iri all excellent 
and good analyses and in many that are rated fair. 

C02 and BaO have been transferred to the column 
headed "Inclusive," partly for spatial reasons, partly 
not to magnify their importance,. and partly because. 
most of the rocks that contain C02 are not fresh and 
have been transferred to Part III. 

In analyses in which the iron oxides are not sepa- . 
rately determined, the figures are given under Fe20 3 or 
FeO, according to the statement of the original analysis. 
When, however, there is no indication as to this point 
in· the original, the t~o oxides being connected by a 
bracket, I have assumed that they really represent 
Fe20 3 , as this is the form in which they are weighed. 
This may not always correspond with the facts, but 
their nonseparation greatly lessens the value of the 
analysis, and this seemed the most reasonable assump
tion to make in order to calculate the norm, so that 
this course has been uniformly followed in the absence 
of information to the contrary. 

When they are so stated in the analysis, combined 
and hygroscopic water are both given, but no attempt 
has been made to discriminate between the various 
temperatures at which the hygroscopic water has been 

·determined. Usually this is 110°, but often 100° or 
105°, and occasionally 120° or 130,0

• The difference in 
the result is so small and unimportant that it seemed 
to be not worth while to indicate the exact tempera
ture. 

Nor is indication given as to whether the water has 
been determined directly or as loss on ignition. This 
is a defect in the collection which is regretted and 
which would have been corrected were time and op
portunity at my disposal. It arose from the fact that 
a very considerable number of analyses had been col
lected before publication was decided on, and in these 
the discrimination had not been made. As a matter of 
uniformity, the same course was adopted in the analy
ses collected subsequently. It may also be remarked 
that most analyses as originally published give no 
'hint as to how the water was determined, so that even 
if special attention had been paid to this point, decision 
would have been impossible as to very many analyses. 

The molecular numbers of the main constituents are 
given below the figures showing percentages. Those 
given in the first edition have been gone over and cor
rected where necessary, and all those of other analyses 
have been calculated by me, even though they were 
given by other authors. In calculating these, the tables · 
given .in the puplication of the quantitative system 1 

have been used. In taking the figures from these 
tables, when the second decimal of the percentage was 
4, 5, or 6, and there was a gap of two units between the 
tabulated ratios above and below, the figure chosen 
was that midway. Thus, with 4.84, 4.85, or 4.86 per 
cent of CaO, the ratio given is 0.087. 

1 Cross, Whitman, Iddings, J.P., Pirsson, L. V., 'Vashington, H. S., The quan
titative classification of igneous rocks, pp. 237-246, 1903. See also Appendix. 
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If the iron oxides have not been separated and are 
stated in the analysis as Fe20 8 only, the molecular 
number of the ferric oxide as stated is given, and the 
equivalent of this number reckoned as that of FeO is 
gi,-ren in parentheses and used in calculating the norm. 
If the alkalies are in excess of Al20 8-that is, if norma
tive acn1ite i~ present-the appropriate n1olecular 
amOlmt of Fe20 8 is given m1der this head and the rest 
of the iron calculated as FeO. It may be noted that 
the n1olecular ntuuber of FeO equivalent to Fe20 8 is 
obtained by doubling that of the latter. 

The 1ninor constituents, except Ti0 2 , P 20 5 , and MnO, 
are placed in the colunu1 headed 11 Inclusive" and their 
n1olecular numbers are on1itted. 

In checking the sumn1ations a number of errors in 
the original figures were detected. Each of these er
rors has been corrected by giving the proper summa
tion above that given ·in the original paper, which 
appears below in parentheses. 

· S1Jecijic g1·avity.-The specific gravity of the rock is 
given if it could be ascertained fron1 the original paper. 
The te1nperature at which it was determined is gen
erally Oinitted, as it is but rarely of value. 

Symbols.-The symbol which represents the mag
matic position of each rock 1 has been given in Part I, 
with cert11in modifications introduced later 2 to indi
cate :i.ntel'lnediate and transitional positions. I have 
introduced a further refinement, the symbol ". In the 
original publication parentheses ()were used to indicate 
a transitional magma. This device is retained here. 
'rhe symbol 1 was used to indicate that the magma 
was intennediate, this term including both transitional 
magmns and those that fall between these and those 
that stand in a central position.3 For indicating the 
distal position no provision was 1nade, though Iddings 4 

uses 1 uniformly for this ptu·pose. As this is a subdi
vision of the intenuediate position· represented by 1

, 

the sec-ondary symbol 11
, used for seconds or ~ches, 

seems nppropriate, and I haye used it consistently in 
this sense in several recent papers, though unfortu
nately without explanation. 

For rocks of persalane, dosalane, dofemane, and 
perfemane classes only the symbol of the preponder
ant sulic or fetn.ic portion is given, as the other is sub
ordinate or negligible.5 In those of the salfemane class 
the sy1nbol for the salic portion is given first in full 
detail, and belo\y (in italics) that of the fernie portion, 
which .is about equal in weight to the other. If the 
position is centrnJ in all respects the symbol 0 is 

I cr. Ic~clings, J. l'., u.s. C1ool. Survey Prof. Paper 18, p·p. 67, 72, 1903; Wosh
hlgton, H. S., U.S. Oool. Survey l'rof. Paper 28, p. 13, 1904. 

2Cross, Whitman, Iddings, J. P., Pirsson, L. V., Washington, H. S.: Jour. 
Ooology, vol. 20, pp. 553-557, 1912. · 

8 '£his position, between central u.nd trnnsitional, may bo called distal, a term 
slightly modifying tho moaning suggested elsewhere (Am. Jour. Sci. vol. 36 p. 
583, 1013). ' , 

• Igneous rocks, vol. 2, 1013. 
0 Lack of a subscript roman numeral after tho roman numeral denoting class 

Implies that tho subclass is I. 

added, lack of it implying that only the generaZ symbol 
for the subrang or subgrad is intended. 

Norm.-The norm is given for each analysis in 
Part I, which includes all those that have been classi
fied according to the quantitative system. As has 
been stated, the norn1 of every analysis which is found 
in the first edition, and whioh is here found in ·Part I, 
has been recalculated by me, and carried out to 
the second place of de~imals, which is generally the· 
significant figure. A number of errors in norms 
haYe been thus detected, for in the old norms the 
stated a.n1ount of magnetite frequently included the 
ilmenite, and MnO was also not generally reckoned in 
with FeO. The correction of these errors has necessi
tated a few changes in classification position. 

The norms of all other analyses here included have 
also been calculated by me, no norm being accepted 
as published. Here, again, son1e errors have been 
detected, some of them very serious, and generally 
due to a misunderst.anding of the principles on which 
the calculation is based. 

The norms have been scrutinized in the work of 
copying the analyses in the n1anuscript and many have 
been collated with those given by Iddings;4 so it is 
believed that few errors have been made and that 
they can be accepted as here given, though it is too 
much to hope that they. are all free from error. 

In calculating the norm, molecular amounts down 
to 0.001 have been recognized, especially of P20 5 and 
MnO, a lower percentage than 0.10 of the former and 
0.07 of the latter having been neglected.. The molec
ular ampunt of MnO has ·been reckoned in with that 
of FeO and, when necessary (as when hematite is 
present), has been assumed to form magnetite and 
ilmenite. BaO and SrO have been reckoned in with 
CaO when they a1nount, molecularly, to 0.002 or more~ 
When the rock contains cancrinite C02 has been ·cal
culated as N a2C08 , and this is regarded as salic. 

Cl has been calculated as N aCl (halite) and 808 as 
N a2S04 (thenardite), in accordance with the modifi
cation of the quantitative syste1n proposed in 1912.6 

In accordance with a later modification based on . ' researches in the Geophysical Laboratory, and for 
other reasons/ the akermanite molecule, 4Ca0 3Si0 

' 27 
has been replaced by the calciun1 orthosilicate mole-
cule, 2CaO.Si02 •. The new equations used for the 
calculation will be found in the appendix. Changes 
in position due to this modification are very few and 
of slight importance. Great care has been exercised 
in distributing FeO and MgO in the same proportions 
between diopside, hypersthene, and olivine, a slide 
rule proving very useful for this. 

across, Whitman, Iddings, J.P., Pirsson, L. V., and 'Vushington, H. S., Modifi
cations of tho quantitative system of classification of igneous rocks: Jour. Geol
ogy, vol. 20, p. 557, 1912. 

7 Washington, H. S., The calculation of calCium orthosilicuto in tho norm of 
igneous rocks: Washington Acad. Sci. Jour., vol. 5, p. 345, 1915. 
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In stating the norm the salic and fernie molecules 
are kept separate, and are denoted by the symbols 
adopted for them. A list of all symbols used is given 
in the table of abbreviations on page 46. 

Locality.-The names of localities are those. given 
by the author, though lack of space necessitated the 
omission of some details. such as distances and quarry 
names. With some exceptions, such as the use of the 
name commonly accepted in English, the names of 
countries and localities are those which were in use 
prior to the present war. The name of the country 
is omitted if the State, province, or district is given 
and is well known, though it is inserted if the locality 
is small or little known, and if the province or other 
geographic division is not furnished by the original 
paper. The endeavor has, however, been n1ade to 
look up doubtful localities, Stieler's Atlas (1906) being 
used, so as to determine the province or district. 

The orthography of the geographic names con
forms with the decisions of the United States Geo
graphic Board so far as they extend. When these 
were not available, in case of doubt, Lippincott's 
Gazeteer (edited by Heilprin, 1906) was the accepted 
authority. I must disclaim responsibility for the 
omission of the apostrophe in such names as Pikes 
Peak, Lands End, and St .. Davids Head, which is in 
accordanc-e with the ruling of the United States Geo
graphic Board. I may add that I thoroughlydisap
prove of the omission as grammatically incorrect. 
With the exception of a, c;, e, e, :ii, o, and ii, diacritical 
marks are omitted from letters both in locality names 
and in the references. 

Analyst.-The name of the analyst precedes that 
of the author of the paper, because this is a collection 
of analyses and because the analyst is a useful factor 
in rating analyses. When known, the initials of the 
Christian names are inserted, but, as some were not 
given by the author and were unknown to me they 
are perforce omitted. If the analyst is· quite disre
garded by the author I have had to rest content with 
the phrase ''not stated." 

Reference.-The aim has been, in the column headed 
"Reference," to indicate the author by whom and 
the place where the analysis was first published. Sub
sequent publication, whether by the same author or 
by others, has been as a rule disregarded. Many 
analyses, however, made for authors who are con
nected with Government surveys, notably the United 
States Geological Survey, have been first published 
in papers appearing in unofficial journals or pro
. ceedings of societies, and only subsequently in 
official reports. For such analy.ses there is given in 
the column headed ''Reference'' the place of the first 
(unofficial) publieation, and under ''Remarks'·' is 
noted the place of the first official publication. This 
seems just to the Survey, for the analyses were made 
by official chemists. 

• 

In general, such publications as "Report of w9rk 
done," "Summary of progress," even though official, 
in which the analysis appears without a description 
of the rock, are neglected unless this is the only ref
erence available. In the case of analyses made by 
the chemists of the United States Geological Sm·vey 
and published in unofficial jom·nals but not in of
ficial publications prior to 1914, only the place of 
first publication is given, not Bulletins 148, 168, 
228, 419, 591 of that Survey, in which they may 
appear. Reference to one of these five bulletins indi
cates that the analysis has been found only in that 
bulletin or elsewhere as a citation fr01n it. In such 
cases the ''author" cited is the petrographer who 
furnished the description for the bulletin. 

The page number 1 given in the reference is that on 
which the analysis occurs, not that on which the 
paper commences. The date given is the year of 
publication, not the year for which the report is 
issued, this being placed in parentl?-eses (). In dis
sertations the university name is given, not that of 
the place of publication. A number of analyses were 
found in the Refer ate of the N eues J ahrbuch, which 
have been published in papers inaccessible to me, and 
which would, therefore, otherwise have escaped incor
poration in the collection. The pages on which these 
analyses appear are not mentioned in the Referate of 
the J ahrbuch, so I give only the name of the author 
and a reference to the N eues J ahrbuch. 

I have, unfortunately, been obliged to omit many 
analyses that have appeared in journals published in 
languages with which I am unacquainted, notably· 
Russian, Bohemian, Magyru·, and Japanese, for the 
impossibility of understanding the context left me in 
ignorance as to the occurrence or character of the rock. 
I have to thank Dr. H. Backlund for his help in 
obtaining a number of analyses of Russian and 
Siberian rocks through his kindness in translating 
the Russian text. I must also aclmowledge the 
assistance of Dr. E. W. Posnjak, of the Geophysical 
Laboratory, in a similar way. To Dr. S. Kozu I an1 
indebted for a series of analyses of Japanese rocks 
published about 1884. 

In the interest of the general scientific world, 
whether geological, zoological, botanical, physical, 
chemical, or other,· I desire to register a protest 
against the publication of scientific 1natter in such 
languages, whether by. official enforcement or not, 
even though it be ameliorated by the addition of an 
abstract in one of the languages-English, French, 
German, or Italian-With which every scientific 
man is supposed to be acquainted. National p1~ide 
or other feelings should not impose such extra and 
unnecessary burdens on the man of sci~nce. For 
my own part I an1 forced to regard analyses or other 

1 A page number in parentheses ( ) is that of a separate, not that of the original. 
pagination . 
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scientific data that are published only in such lan
guages, which are unknown to the great body of 
scientists, as so nearly unavailable and lost to science 
that they n1ay be considered as unpublished. 

The nmnes of organizations and journals are given 
in abbre-viated forms, which have been nutde as con
cise as see.med consistent with clearness, and it has 
been an aiin to establish son1e standard for1ns of 
abbreviation for the use of petrographers. In this 
I have been aided by, and have partially followed, 
the lists in Dana's Systmn of Mineralogy (1892) and 
the Geologisches Centralblatt (I, 1901), though I 
have n1ocli:fied their abbreviations in many particu
lars, chiefly in the direction of still further condensa
tion. A list of the abbreviations generally adopted 
will be found on pages 45-46. 1 

Boclc n((/me.-The nmne of the rock which has been 
designated by the author of a paper cited is given 
under the heading ''Rock name." A few minor 
changes have been 1nade in these names, notably the 
replacement of eleolite or nepheline by nephelite, and 
the occasional shortening of son1e nan1es c01nposecl of 
those of several 1ninerals, as pyeoxene-aridesite for 
hypersthene-augite-andesite. A few different names 
that have been given to the same rock by others 
appear either under this heading or in the last column. 

Rmnarlcs.-The colmnn headed "Re1narks" con
tains infor1nation for which there is no place else
where in the tables· or re1nar~s on certain features 
of the analysis of the rock. Here, also, attention 
1nay be cnlied to features of the analysis which 
1nay be regarded with suspicion. This information 
is of necessity stated very concisely, or it may be> 
omitted, since any discussion is out of the question 
in the s1nall space available. An ·analysis that has ap
peared in the first collection is indicated here by the 
phrase "In ,V. T.," with page nu1nber, so that its 
eo.rlier and present positions 1nay be readily compared. 
I:f the elate of the analysis is prior to 1901 and the 
analysis was not included in the fil'st collection, the 
phrase "Not in vV. T." is used. 

COMMENTS ON NORMATIVE NAMES. 

Since the publication of the :first edition a consider
able nun1ber of new nan1es have been given to various 
su brangs and other divisions of the quantitative sys
tmn, and a few more have been given and changes 
made in the present work. There has been some 
duplication of names, the systematic position of some 
newly named divisions has been incorrectly calculated, 
the speci1nens of rock on which other names were 
based lutve not been fresh, or the analyses have been 
inferior. 

1 Owing to tho considomblo length of time over which tho writing or the manu
script o..'Ctondod tho uso or tho abbreviations is, unfortunately, not perfectly uniform. 

42423°-17--3 

A short list of new names was published in 1912,2 

but without extended comment. In the 'original pub
lication of. the quantitative system only a few sug
gestions were made as to the formation of new sys
tematic names. It may therefore be appropriate to 
discuss here briefly the general principles of nomen
clature and the laws of priority applicable to the 
acceptance .or rejection of new names. Comments 
will also be made on some systematic names, includ
ing some given in th<;) original publication and some 
proposed subsequently. Tllis matter has been dis
cussed with the other authors of the quantitative sys
tem, and the views here expressed in general meet 
with their approval. It may be confessed that the 
subject is in places somewhat complex and that some 
inconsistencies may possibly appear in the choice of 
names in the present compilation. 

The rules that were :finally suggested for adoption 
and that are followed in the present work are stated 
below: 

1. N an1es based on rocks ";hich are obviously or 
have been shown to be nonigneous or metamorphic, 
or are certainly or possibly of meteoric origin, have 
no standing. Thi$ rule excludes such names ·as 
kodurose and boiranose, sitkose, and many names pro
posed by Summers, based on australites, moldavites, 
and other possibly or pi·obably meteoric but not cer
tainly igneous bodies. The subrang names applied 
to meteorites by Farrington,S though appropriate for 
them, should not be appli eel to con~esponding te?"Testrial 
igneous rocks. 

2. Names should not be applied to divisions regarded 
as negligible in the original publication of the quanti
tative system. This applies especially to subrangs 
of percalcic rangs·, such as caledonose and ouenose. 

3. If the assigned position of the rock on which the 
divisional name is based is incorrect because of faulty 
calculation of the norm or because of other errors, 
the name is to be regarded as doubtful. This has been 
found to be the most frequent cause of uncertainty in 
determilling questions of nomenclature, and a certain . 
amount of latitude must be left to the systematist in 
accepting or rejecting a name so assigned. If the 
assigned position is not already preempted, and no 
very serious error of calculation has been made, the 
name may be allowed to stand as originally applied. 
Such a case is that of palisadose or of kakoulimose. 
If, on the other hand, no very serious error in calcu
lation has been made, and the correct position is not 
named, the new designation may be transferred to the 
division to which it properly applies, as was the na1ne 
pienarose. If, however, a very serious error ~as .been 

2Cross, Whitman, Iddings, J.P., Pirsson,L. V., Wa.Shington,H.S., Modiflca~. 
tions of the quantitative system of classification of igneous rocks: Jour. Geology, 
vol. 20, pp. 55Q-!i61, 1912. 

a 0. C. Farrington, Field Mus. Pub. 151, 1911. 
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made in the assignment, as by inadvertently stating · 
that a rock is· dopotassic when it is dosodic; and when 
its proper position is already named, the new name 
should be dropped. Craigmontose is a case in point. 
The. names to which rule 3 applies are the most nu
merous, those which have caused most perplexity, 
and which have given rise to most inconsistencies. 
The attempt has been made in this publication to 
treat them with justice and with due regard to the 
stability of the terminology o~ the system, and the 
prevention of confusion, in so far as possible, to future 
systematic terminologists. 

4. A new name should not be based on the analysis 
of a rock which is obviously not fresh, however good 
the analysis may be. l\1ainare, lermondose, and 
washingtonose are cases in point. 

5. A name based on an analysis which is clearly 
seriously inferior, either in accuracy or completeness, 

. as to the major constituents, is not entitled to recog
nition. Taurose and vulcanose are examples. 

6. The application of names whose roots are taken 
from small localities to the larger divisions, such as 
class or subclass, is to be deprecated, as well as of 
names whose roots are likely to be misinterpreted. 
Examples of these are gorduniare, rhodare, and 
piedmontase. 

7. Names should not be based on rocks that occupy a 
transitional position, that is, very close to the border 
of another division. This rule applies to many names 
already published within the original tabulation and 
subsequently, as study of the syn1bols given in the 
following pages will abundantly show. They have 
been allowed to stand, but it is to be hoped that in 
the future names thus based will not be bestowed. 
On the other hand, examination of the magmatic 
symbols in Part I will show the extreme rarity of 
rocks that are central as regards all the divisions. In 
practice, therefore, a name may be based on a rock 
whose symbol includes distal (cf. p. 31) signs ("), 
but not transitional, indicated by parentheses ( ) . 

8. The generally accepted laws of priority, such as 
are enunciated by Dana in his System of Mineralogy, 
are supposed to hold good as to duplicated names. 

9. Other things being equal, it is preferable to b.ase 
the name of a systematic division on the nan1e of a 
rock according to that given it in the qualitative sys

. tern, if such a name be available. 
In Part I of the present edition, and in the tables 

given in Appendix 2, will be found, in their appro
priate systematic positions, all the names which have 
been proposed up to the time of its compilation, and 
which are deemed worthy of acceptance under the 
rules stated. A number of these names will now be 
'discussed. AU known names have been collected and 
collated, and the questions of priority and of the ac
ceptance or rejection of names have been discussed, 
so it is hoped that the present work may serve the 

future tern1inologist as a definitive point of departure. 
In the following pages of commentary, which em

braces only those names which seen1 to require con1-
n1ent, names that have been rejected are printed in 
italics and those that are recognized as valid are 
printed in SMALL CAPITALS. N an1es used in Part I but 
which are not discussed here are accepted.1 

I. 2. 1. 1-2. Radomiltzose. (I-I. Sum1ners, 1909). 
N arne rejected because based on the analysis of a lnol
davite, possibly of meteoric origin. The subrang is 
here called ARIZON.OSE from a quartz dike rock (arizo
nite) to be described by Spurr and Washington. 

I. 2. 1. 3. CARDIFFOSE (Ada1ns and Barlow, 1910). 
Name objectionable, being based on a "nodule in gran
ite," but accepted. 

I. 2. 2. ltfoldavase (H. Sunnners, 1909). Rejected 
as based on analyses of n1oldavites and also 'as covered 
by DARGASE (0. I. P. W., 1902). 

L 2. 2. 1-2. ltfoldavose (H. Summers, 1909). Of. 
I. 2. 1. 1-2. 

I. 2. 3. Budweisase and I. 2. · 3. 1-2. Budweisose 
(H. Summers, 1909). Of. I. 2. 1. 1-2.· 

I. 3. 1'. 4. Taurose (H. S. Washington, 1904). 
N arne badly chosen as based on an inferior analysis 
of a keratophyre of the Crimea (Tauric Chersonesus). 
Replaced by TORDRILLOSE. 

I. 3. 3. Piemanase and I. 3. 3. 3. Piemanose (H. 
Summers, 1909). Of. I. 2. 1. 1-2. 

I. 3. 3. 4. SusQUEHA,NNOSE (F. Bascom, 1905). Has 
priority over orangose (Harwood and Wade, 1906), 
which really falls in I. 3. 2. 4. 

I. 3. 3. 5. Vulcanose (C. I. P. W., 1902). Rejected. 
N arne objectionable as based on an inferior analysis. 

I. 5. 1. 1. HETTOSE (0. W. Wright, 1915). ·Erro
neously applied to I. 5. 1. 2. 

I. 5. 1. 2. Hettose. Cf. I. 5. 1. 1. 
I. 5. 2. 4. LARVIKOSE. Changed frmn original la1tr

vilcose to conforn1 with Brogger's spelling of larvilcite 
(Nyt Mag., vol. 44, p. 124, 1906). 

I. 5. 3. PrEDMONTASE and I. 5. 3. 4. PrEDMONTOSE 
(Watson and Taber, 1913). Name objectionable as 
implying a rock from Piedmont, Italy. 

I. 5. 5. 4-5. Galedonose (Lacroix, 1911). Rejected 
under rule 2, subrang name not needed. 

I. 6. 1. 5.l\1ARINUPOLOSE (C. I. P. W., 1902). Anal
ysis in United States Geological Survey Professional 
Paper 14 (p. 213) inferior, but name justified as the 
typical marinupolite would fall here. 

I. 6. 2. 3. Procenose (H. S. Washington, 1906). 
N arne objectionable as based on a transitional rock, 
which really falls in I. 5. 2. 3. Rejected. 

I. 6. 2. 4. VrEZZENO.SE (C. I. P. W., 1902). Name 
poorly chosen. Predazzose would have been better. 

I. 7. 1. 2. Graigmontose (Adams and Barlow, 1909). 
Rejected. By error called dopotassic when really 
dosodic. Rock falls in I. 7. 1. 4 (Laugenose). 

1 Additional comments will be found on p. 46. 
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II. 3. 3. 1. Urallaose (I-I. Summers, 1909). Rejected 
as based on a moldavite of possibly meteoric origin. 
Cf. I. 2. 1. 1-2. 

II. 3. 3. 4. Sitkose (C. I. P. W., 1902). Rejected as 
based on the analysis of a grauwacke (A. Knopf, pers. 
com.). 

II. 3. 5. 0. Go'rdonase (C. ·I. P. W., 1902). Re
jected, rock not fresh. 

II. 5. 1. 3. ILMENOSE (C. I. P. W., 1902). Name 
objectionable because suggesting Ilmen Mountains 
and ihnonite. 

II. 5. 2. 1. Boininose (L. L. Fermor, 1912) and 
II. 5. 3. 1. J(odurose (L. L. Fermor, 1912). Both 
of these are rejected as based on more or less hypo
thetical analyses of n1etamorphic rocks. 1 

II. 5. 3. 2. Aut~UNOOSl~ (I-I. S. Washington, 1906). 
l-Ias priority over Lincolnose (Ida Ogilvie, 1907) and 
baquiose (W. D. Smith, 1907),.which latter was ap
plied to a rock which really falls in II. 5. 3. 3. 

II. 5. 5. 5. Luzonose (W. D. Smith, 1907). Re
jected under rule·2, subrang not needed. Analysis of 
diorite infeeior. · 

II. 6. 1. LAJIDALASE and II. 6. 1. 4. LARDALOSE. 
Changed from original laurdalase and laurdalose. Cf. 
I. 5. 2. 4 abo,'Te. · 

II. 6. 2. 5. Neponsetose. (F. Bascom, 1912). Re
jected as based on an incorrectly calculated norm and 
inferior analysis. 

II. 7. 1. Ohibinase and II. 7. 1. 4. Ohibinose (V. 
I-Iaclana.n, 1905). Suggested to replace LUJAVRASE 
and LUJ'AVROSE (C. I. P. W., 1902). Rejected on basis 
of priority of the latter, and because the type rock was 
originally called lujavrite.2 

II. 7. 2. VuLTUUASE and II. 7. 2. 4. Vur..TUROSE 
(C. I. P. W., 1902). Based on ~n old ~nalysis, but 
son1e Vulture hauynophyre would fall here. A new 
analysis of a type specimen falls in II. 8. 2. 4. 

II. 8. 2. 2. VESUVOSE (C.' I. P. W., 1902). This 
nmne should have been applied to II. 7. 2. 2 BRACOIA
NOSE, in which n1ost of the analyses of Vesuvian lavas 
fall. 

II. 8. 2. 4. MELFOSJ~. New name, represented by 
an unpublished analysis of typical hauynophyre of 
Mel:f:i, Monte Vulture. 

III. 3. ATLANTARE (C. I. P. W., 1902). Nan1e very 
badly chosen and objectionable. Represented only by 
duplicate analyses of one small specimen. Hibernare 
would have been better, as Ireland is not represented. 

III. 5. 1. 4. PrENAROSE (H. A. Brouwer, 1910). 
Name incorrectly assigned to III. 6. 1. ;4 through 
erroneous calculation. 

III. 5. 5. 4-5. Ouenose (A. Lacroix, 1911). Name 
rejected under rule 2, subrang name not needed. 

III. 6. 1. 2. Washingtonose (F. L. Ransome, 1908). 
Name rejected, as the rock is not fresh. 

1 Cr. Cross, Whitman, Jour. Geology, vol. 22, p. 791, l!J14. 
9 Broggcr, W. C., Zcitschr. Kryst. M:in., vol. 14, p. 204, 1890. 

III. 6. 1. 4. Prr..ANDOSE (Washington, 1914). New 
name to replace Brouwers's pienarose, incorrectly 
applied, which really falls in III. 5. 1. 4.3 

III. 6. 2. 2. KAJANOSE (H. A. Brouwer, 1909). 
Name omitted from list of C. I. P. W., 1902. 

III. 6. 4. Amargase and III. 6. 4. 4-5. Amargose. 
(F. L. Ransome, 1910.) Names rejected, as the rock 
analyzed is not fresh (cf. p. 921). 

III. 6. 4. 4-5. PAPENOOSE (Lacroix, 1910). The 
rock analyzed falls in IV. 2. 2. 2. 2 (MONTREALOSE, 
Adams) but is very close to the border of Class III 
(cf. p. 721), so that papenoose is accepted in place of 

· amargose (F. L. Ransome, 1910), based on a weathered 
rock. 

III. 8. 1. 5. Tavose.(V. I-Iackman, 1905). Rejected 
as based on a very bad analysis (cf. p. 1133). 

In the dofemane and perfemane classes, in accord
ance with a recent publication,·! the rangs are now 
based on the ratio :Mg0+:fe0+Na20": CaO, instead 
of on the ratio MgO + FeO + CaO" :N a20", as originally 
used. 

In the present work, therefore, in these classes the 
rang name is consistently that of the earlier section of 
rang name (with the "i" omitted), which had the same 

.name root. 
IV. 1. 2. QuEBECIARE (J. A. Dresser, 1909). Has 

priority over Hawaiiare (R. A. Daly, 1.911). 
IV. 1. ·2. 2. · 2. PALISADOSE (J. V. Lewis, '1907). 

Lewis's olivine diabase falls transitionally in IV. 1. 2. 
1. 2 (HrLOSE, R. A. Daly, 1911),· but the name is 
accepted as having priority over this and hudsonose 
(G. S. Rogers, 1911) and thiose (A. Lacroi.-x:, 1911), 
the last falling in IV. 1. 2. 2. 2. 

IV. 2. 2. PAULIARE, IV. 2. 2. 3. PAULASE, and IV. 
2. 2. 3. 2.' PAur..osE (C. I. P. W., 1902). In original 
publications incorrectly spelled paoliare, paolase, and 
paolose (p. 583). 

IV. 2. 3. 3. 2. NAKETOSE (A. Lacroix, 1911). 
Analysis incorrectly placed by Lacroix. In uvaldose, 
IV. 2. 3. 2. 2. Tulamose (C. Camsell, 1913) is rejected, 
as serious errors were made in ·the calculation~ the rock 
falling in IV. 2. 2. 2. 2, and naketose has priority. 

IV. 3. 3. UTEIARE (E. S. Bastin). Unpublished. 
IV. 3. 3. 2. ELDORASE and .IV. 3. 3·. 2. 3. ELDO

ROSE (E. S. Bastin). Unpublished. 
IV. 4. 1. 1. ARAPAHASE and IV. 4. 1. 1. 4. ARAPAHOSE 

(Washington and Larsen, 1913). In the original 
publication (p. 452) the symbol of arapahose was 
incompletely given as IV. 4. 1. 1, the subrang symbol 
having been omitted. 

IV. 5. CouDILLERARE (E. S. Bastin). Unpublished. 
IV. 5. 2. 1. PoMERASE and IV. 5. 2. 1. 4. Po:MEROSE 

(E. S. Bastin). Unpublished. 
V. 1. 3. SAXONIARE (H. S. Washington,1916). 

Named in recognition of the name saxonite of Wads-

s Cf. H. S. Washington, Jour. Geology, vol. 22,. p. 751, i914. 
4 Cross, Whitman, Iddings, J. P., Pirsson, L. V., Washington; H. S., Jour. 

Geology, vol. 20, p. 552, 1912. · 
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worth, which has priority over the name harzburgite of 
Rosen busch. 

V. 1. 4. I-IELVETIARE (I-I. S. Washington, 1916). In 
accord with rule 6 this is adopted in place of Gruben
mann's gorduniare (1908), which bases a subclass 
name on .that of a small valley. It is also appropriate, 
as most of the known analyses falling here are of rocks 
in or near Switzerland, a country hitherto unrepre
sented· in the nomenclature. Grubenmann's name 
root is preserved in rang V. 1. 4. 1. GoRDUNASE, and 
subrang V. 1. 4. 1. 1. GORDUNOSE. The form.er name 
is objectionable as liable to confusion with gordo'nase 
II. 3. 5. 0, now rejected (cf. p. 35) .. 

V. 1. 4. 1. 2. KAKOULIMOSE. The analysis falls tran
sitionally in GUINEOSE V. 1. 5. 1. 2 (cf. p. 741). 

v. 3. RHODARE (C. H. vVarren, 1908). This name 
is accepted, though it is objectionable because it is 
based on the narne of a State and because the name 
suggests the Island of Rhodes rather than the State of 
Rhode Island. Warren's name root is adopted in V .. 
3. 5. 1. RHODASE and V. 3. 5. 1. 3. RHODOSE. 

V. II. 2. Mainare, V. II. 2. 3. Mainiare, and V. II. 
2. 3. 1. 2. Lermondose (E. S. Bastin, 1908). These 
names are rejected as based on an analysis of a 
pyrrhotite peridotite which was not fresh and in which 
the two iron oxides had not been determined (cf. p. 925). 

V. II. 5. 3. 3 . . Lovingstonose (Watson and Taber, 
1913). The name is rejected as being only provi
sionally proposed and based on an analysis of a not 
fresh rock, which falls in a transi~ional position.1 

THE MAKING OF THE COLLECTION. 

It may be of interest to give a few details regarding 
the actual making of the collection, as it has gro~ to 
proportions so large that such an undertaking will not 
probably be attempted again in its entirety. For this 
reason, in forming the present collection, the aim hae 
b~en to make it as complete as possible, within the 
time limits set-that is, from 1884 to 1913, inclusive. 

For this purpose the excellent library of the United 
States Geological Survey was thoroughly examined. 
This library contains about 100,000 volumes and over 
100,000 pamphlets, and has a growth of about2,600 vol
umes a year, all relating to geology and allied sciences. 
"It has ahnost complete sets of the publications of 
national and State geological surveys, both of Amer
ica and foreign countries, and sets of all serials devoted 
to geology. It contains practically all the literature 
of geology, paleontology, and mineralogy." 2 The only 
geological library that possibly surpasses it is that of 
the Geological Society of London. 

Every serial,3 whether published by a survey, society', 
or other organization, which might conceivably con-

1 Cf. Watson, T. L., and Taber, Stephen, Virginia Geol. Survey Bull. III-A, p. 
127, 1913. 

2 Meyer, H. H. B., Handbook of the libraries in the District of Columbia, p. 23, 
Washington, 1914. 

s The Ermuterungen zur geologischen Karte Preussen has not been examined 
since 1900 as the subsequent volumes all arrived together just as the work was being 
finished. 

tain petrographic n1aterial was examined volume by 
volume. This exan1ination embraced publications for 
the years from 18S3 in to 1914 or 1915, though the end 
of 1913 was decided on as the final limit. The last 
number of each one from which analyses were collected 
will be found in the list of publications examined. 

Such nonpetrographical publications as the Paleon
tologica Indica and the reports of the geological sur
veys of such States as Ohio, Iowa, and Alaba1na, which 
would presu1nably contain no petrographic descrip
tions of igneous rocks, were neglected. Purely tech
nical journals, like the Engineering and Mining Jour
nal, Mining World, and Berg- und hiitten1annische 
Zeitung, were only cursorily examined, as they would 
presumably contain little material of value for the 
purpose in view. The large collection of 1nore recent 
separates, dissertations, and other pamphlets was also 
gone ov.er, as well as my own collection of separates. 

· In addition, many books on the geology of various 
regions, books of travel, and other volumes were 
searched for analyses. 

The analyses found were copied on cards directly 
from the publications, with the requisite data as to 
reference and other necessary features. The make-up 
of these cards has varied fron1 time to time, and the 
form finally adopted is shown in actual size in figure 1, 
giving the obverse and reverse of one as actually 
filled out and the calculation of the norm. 

These cards were first arranged geographically, by 
countries and localities and percentage of silica. In 
this way duplication and different places of pub
lication of the same analysis were detected. They 
were then gone over carefully to determine the 
rating and general quality, after which the norms 
of those whiQh were deemed to be fresh and of supe
rior quality were calculated and the symbols noted. 
All the cards of . the superior analyses were then 
arranged according to the quantitative .s~yst.e.m, after 
which they were copied on large sheets which bore the 
column headings and ruling shown in the tables. A 
careful reexamination was made of the analyses 
rejected from Part I, to distribute them among Parts 
II, III, and IV, during which a few were restored to 
Part I. On the other hand, during the writing of the 
manuscript of Part I, reconsideration of a number of 
analyses led to their relegation to other parts·. 

Fortunately nearly all the cards used for the prepa
ration of the first edition had been preserved, and these 
were carefully collated with the analyses published in 
the first edition and the missing ones copied off, so 
that all those there given are reproduced here. Ap
propriate changes were made in the references, 
especially for the analyses made in the Survey labora
tory and published in Bulletins 148, 168, 228, and 
419. Many of these have since been republished, in 
connection with the papers for which they were made, 
in other later Survey publications. Through the 
kind1iess of F. '\'V. Clarke, chief chemist, I had access 
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to tho records of the laboratory, anQ, with the kind 
pe:nnission of the geologists of the Survey for whon1 
they were made, I have incorporated in this collection 
nutny analyses which are not yet published or which 
are appearing frmn tin1e to tin1e. The r~cm~ds were 
ex111nined up to January 1, 1915. 

It 1nay be of interest to give some figures regarding 
the thne 11ctively employed in 1naking this collection, 
including that devoted to the search through the liter
l1turo, copying off the 11nalysis, calculating the norn1, 
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furnish such material are represented in the books and 
periodicals available in the libraries visited. In the 
list arranged by authors there are some papers in 
serial publications that contain so many analyses or 
are otherwise so important that they have been 
deemed worthy of separate citation by authors' names. 
Neither list is quite con1plete, for some serials and 
books have been omitted because they were of minor 
i1nportance or for other reasons; but the two lists 
present practically all the existing literature (from 
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FIG unE 1.-Fucsimile of curd showing form of record of analysis of rock. 

writing the actual n1anuscript, occasional verification, 
and other det11.ils. On an 11verage the 4,980 analyses 
in Pm·t I took 45 1ninutes apiece and those in Parts 
II, III, and IV took about 30 minutes or more apiece. 

LIST 01" PUBLICATIONS EXAMINED. 

The following lists of publications that have been 
CX1:t.1nined in the search for analyses include both serials 
11nd books n.nd papers. An1ong the serials 11re the 
offi.cin.l Govermnent Survey publications, the trans
n.ct.ions, proceedings, and other publications of geologic 
and other scientific societies, and the scientific journals 
th~:i.t might contain 11nalyses. All the countries that 

1883 to 1913, inclusive) which contains or 1night be 
expected to -contain rock analyses. 

The serials are arranged alphabetically by countries. 
Under each country the publications of the official 
surveys are given first and are followed by journals 
and publications of societies in general alphabetical 
order. In the second column is given the last ilum
ber that has been examined, and in the third the 
abbreviation that has been adopted and generally used 
in the tables. The second · list is arranged alpha
betically by authors and the name of each book or 
paper is followed by the abbreviation used for it 
throughout the tables. 
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SERIAL PUBLICATIONS EXAMINED, ARRANGED BY COUNTRIES. 

Latest number examined. Abbreviation. 

ARGENTINA. 

MinisterodeAgricultura, Anales ........................................... X, No.1, 1914 ..... · .... Arg. Min. Agr. An. 
Ministero de Agricultura, Boletin........................................... (B); 9, 1914 ............ Arg. Min. Agr. B. 

AusTRALIA. 

Jteport of the Australasian Association for the Advancement of Science ...... ·. XIII, (1911), 1912 ...... R. Aust. A. A. S. 
Transactions of the Geological Society of Australasia ......... : .............. I, 1892 (all) ............ Tr. G. Soc. Aust. 

New South· Wales. 

DepartmentofMines, Annual Report. .......................... _____________ (1913), 1914 ............. N. S. W. Dep. Min. A. R. 
Geological Survey, Memoirs ................................................. No.6, 1908 .............. N. S. W. G. S. Mem .. 
Geological Survey, Mineral Resources ...................................... No. 17, 1913 ............. N. S. \V. G. S. Min. Res. 
Geological Survey, Records ................................................ IX, (1), 1909 ........... N. S. V-l. Rec. G. S. 
Memoirs of the Australian Museum (Sydney)................................ IV, 1913................ Mem. Aust. Mus. 
Proceedings of the Linnean Society......................................... XXXVIII, (3), 1913.... Pr. Lin. Soc. N. S. W. 
Proceedings of the Royal Society of New South Wales ....................... XLVI, (2), 1913 ........ Pr. R. Soc. N. S. \V. 

Queensland. 

Annals of the Queensland Museum......................................... No. 10, 1911. ............ An. Qld. Mus. 
Annual Report of the Undersecretary for Mines .............................. (1913), 1914 ............. A. R. Sec. Min. Qld. 
Geological Survey, Publications ............................................ No. 241, 1913 ............ Qld. G. S. Pub. 
Proceedings of the Royal Society of Queensland .............. ~ ............... XXIV, 1913 ............ Pr. R. Soc. Qld. 

South Austral·ia. 

Geological Survey, Review of Mining Operations, ............................ No. 19, 1914 ............ · S. Aust. G. S. Rev. Min. Op. 
Proceedings of the Royal Society........................................... XXXVII, 1913......... Pr. R. Soc. S. Aust. 

Tasmania. 

Geological Survey, Bulletin ................................................. No. 53, 1913 ............. Tas. G. S. B. 
Proceedings of the Royal Society of Tasmania................................ (1913), 1914 ............. Pr. R. Soc. Tas. 
Heport of the Secretary for Mines ........................................... (1912), 1913 ............. Tas. Sec. Min. R. 

Victoria. 

Geological Survey, Bulletin ............................................... No. 36, 1914 ............. Viet. G. S. B. 
Geological Survey, Memoirs ................................................. No. 11, 1913 ............. Viet. G. S. Mem. 
Procee.dings of the Royal Society of Vi<;toria ................................... XXV (2), 1913 ......... Pr. R. Soc. Viet. 
Annual Report of the Secretary for M1nes ................................... (1912), 1913 ............. Sec. Min. Viet. A. R. 

Wester11 Australia. 

Department of Mines, Annual Report ..... .' ............. · ..................... 1913 ..................... W. Aust. Dep. Min. A. R. 
Geological Survey, Bulletin ................................................. No. 53, 1913 ............. W. Aust. G. S. B. 
JournaloftheWesternAustraliaNaturalHistorySociety ...................... IV, 1912 ................ J. W. Aust. Nh. Soc. 

AUSTRIA-HUNGARY. 

Abhandlungen d. KK. Geologischen Reichsanstait (Wien) .................... XXII (2), 1912 .......... Ab. G. R. A. Wien. 
Jahrbuch d. KK. Geologischen Reichsantsalt ................................ LXXII, 1912 ............. Tb. G. R. A. Wien. 
Verhandlungen d. KK. Geologischen Reichsanstalt ........................... 1914, No.1. ............. Vh. G. R. A. Wien. 
Jahrbuch d, Geologischen Reichanstalt Ungarn............................... (1911), 1913 ............. Jb. G. R. A. Ung. 
Mittheilungen d. Ungarischen Geologischen·Reichsanstalt ................... XXI (11), 1913 .......... Mt. Ung.G. R. A. 
Erlauterungen d. Geologische Karte Kroatien-Slavonien ..... ~ ................ 1909 ................... Erl. G. Kt. Kroat. 
Annalen d. KK. Naturhistorischen Hofmuseums ............................ XXV, 1911. ............ An. Nh. Hofmus. 
Berg- und Hi.ittenmannisches Jahrbuch (Wien) ............................... LXI, 1913 ............... B-H. Jb. 
Bulletin International del' Academic des Sciences de Cracovie ............... (1912), 1913 ............. B. Ac. Sc. Crac. 
Denkschriften' d. K. Akademie d. Wissenschaften (Wien) ..................... LXXXIII, 1913 ......... :bs. Ak. W. Wien. 
Sitzungsberichte d. K. Akademie d. Wissenschaften (Wien) ................... CXXII (VII),1913 ...... Sb. Ak. W. Wien. 
Foldtani Kozl6ny (Buda-Pest) ............................................. XLIII, 1913 ............. F. K. 
Mittheilungen d. Geologischen Gesellschaft in Wien ................. · .......... VI (2), 1913 ............. Mt. G. Ges. Wien. 
Sitzungsberichte d. K. Bohmischen Gesellschaftd. Wissenschaften............. (1912), 1913 ............. Sb. Bohm. Ges. W. 
Mittheilungen d. Naturwissenschaftlichen Vereins fi.ir Steiermark (Graz)...... LX (1912), 1913 .......... Mt. Nw . .Ver. Stei. 
Tschermak's Mineralogische u. Petrographische Mittheilungen ................ XXXII, 1913 ............ T. M. P. M. 

BELGIUM:. 

Academic Royale de Belgique. Bulletin de la Classe des Sciences ........... 1913 ................... Ac. R. Belg. B. 
Annales de la Societe Geologique de Belgique ............................... XLI, (1), 1914 .......... An. Soc. G. Belg. 
Bullet_in de la,Soci~te Beige d_e Geologi~ ... : .... _ ............................. XXVII, 1913........... B. Soc. Belg. G. 
Memoues del Inst1tut Geologique deL Umvers1te de Louvam ............... I, 1913 ................ Mem. In. G. Un. Louv. 

BRAZIL. 

Boletin cia Commissao Geografica e Geologica de Sao Paulo .................. No. 19, 1906 .......... -I B. Com. G. Sao P. 
Memorias do Servi~o Geologico e Mineralogico do Brazil. ...................... I, 1913 ................ B. Serv. G. Braz. 
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SERIAL PUBLICATIONS EXAMINED, ARRANGED BY COUNTRIES-Continued. 

Latest number examined. I 

CANADA. 

Geological Survey, Annual Heport ......................................... XVI, 1904 ............. . 
Geologicu.l Survey, Memoirs ............................................... 47, 1914 .............. . 
Geological Smvey, Miscellu.neous H.eports................................... 1906 .................. . 
Geological Survey, Museum Bulletin ....................................... No.2, 1914 ........... . 
Geologica~_Suryey, Stu~mary Heport: ......................... · ............... (1912), 1914 ............ . 
Ontn.no Mmes Bureau, H.eport............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . XIX, (2), 1913 ....... . 
'l'rn.nsu.ctions of the Royal Societf of Cann.da............ . . . . . . . . . . . . . . . . . . . . V, 1911. ............... . 
University of Toronto, Geologica Series ..................................... 7, 1910 ............... . 

DENl\IARK. 

Abbreviation. 

Can. G. S. A. R. 
Can. G. S. Mem. 
Can. G. S. Misc. R. 
Can. G. S. Mus. B. 
Can. G. S. Sum. R. 
Ont. Bur. Min. R. 
Can. R. Soc. Tr. 
Un. Tor. G. Ser. 

l?.nnmarks Geolo~is.~he Unders(igelse ....................................... III, 6, 1905 ............. Dan. G. Unci . 
.Meddelelser om u-ronland.................................................. XLI, 1913. . . . . . . . . . . . . Med. Gronl. 

EGYPT. 

PubLications of the Survey Department. .................................... 1913 ................... Egypt Surv. Pub. 

FINLAND. 

Bulletin de la Commission Geologique de Finlande .......................... No. 35, 1913 ........... B. C. G. Fin. 
Fcnnia; Bulletin de la Soci6te de Geographle de Finlande, Relsingfors....... XXXrV, 1913-14....... Fennia. 

FuANCE. 

Bulletin des Services de ln. Carte Geologique de 1:1 Fmnce .................. . 
lVLO.rnoircs pour scrvit· n.l'Explication deb Carte Geologique de la France .... . 
Annates de Ia Societe Geologique du Nord (.Lillo) ........................... . 
Annn.les des l\Hnes ....................................................... . 
Associ~ttion l''t·an~~ise pour 1' ~\ vancemer\t des Sciences ..................... . 
Bullct;Lll de ln. Soc19te G6olog1que de la l'.;ance .............................. . 
l\16moucs de In. Soc16te Geolo~tquc de ln. :I! ranee ............................ . 
Bulletin deJa Soci6t6Min6ntlogique de France ............................ . 
Bulletin du .Museum. Nationalc d' Histoirc N aturelle ......................... . 
Comptes Rend us de 1 'Academic des Sciences .. · ............................ . 

GEUl\lANY. 

O.fficialsurveys. 

Baden. Mittheilungen d. Geologischen Ln.ndesanstn.lt ..................... . 
Baden. ErHi.uterungen zur Geologischen Spezialkarte ...................... . 
Bayern. Edii.utenmgon zur Geologischen Kat"te ............................ . 
Bn.yern. Gcognostische J"ahresheften ..................................... . 
Elsass-Lothr.ingen. .Mittheilungen d. Geologischen Landesanstalt ............ . 

· Hessen-Da.rmstadt. Abhandlungen d. Geologischen Landesn.nstalt .......... . 
Uessen-Da.rm.stnclt. ErHi.uterungen zur Geologischen Karte .................. . 
. Mecklenburg. l\fittheilungen d. Geologischen Landesanstalt. ~ ............... . 
Abhandlungen d. K. Preussischen Geologischen Anstalt .................... . 
Pt·eussische Gcolog£schc Anstalt, Archiv fiir Lagerstii.tten Forschung ........ . 
ErHi.utemngen zur Geologischen Karte Preussens ............................ . 
.Tn.lubuch d. ](. Pt·eussischen Geologischen Anstalt .............. ~ ........... . 
~n?l_•~en. l~,!·Hit~~e.r~tngen z~tr Gcolozisch~!l Spezialka~~e .... _ .................. . 
W~itttcn1ber 0 • .Lt_l.tut~run0en zur l.~co_lo'llschen Spezulkarte ................. . 
WUrttemberg. M1tthellungen d. Statttsellen Lancles-Amt.. ................. . 

Jlfiscellaneous. 

XXI, No. 132, 1912 .... . 
1912 .................. . 
XLI, 1912 ........... .. 
(ll), IV, 1913 ........ .. 
49, 1913 ............... . 
(4), XIII, (5), 1913 .... . 
(4), II, 1912 .......... .. 
XXXVI, 1913 ......... . 
XIX, 1913 ............. . 
CLVII, 1913 ........... . 

VII, (1), 1912 ... .-..... . 
1912 .................. . 
1914 .................. . 
XXVI, (1913), 1914 ... . 
VIII, 1913 ...........•.. 
VI, (1), 1912 ......... .. 
1913 .................. . 
XXVII, 1914 ......... .. 
75, 1913 ............. .. 
14, 1914 ................ . 
Cf.&36, note 3 ....... . 
XX . ..:'"IV, (I), 1913 ..... .. 
1913 ......... ········ ... . 
1913 .................... . 
9, 1912 ................ .. 

~- Sv. Ct. G. Fr. 
Mem. Sv. Ct. G. Fr. 
An. Soc. G. Nord. 
An. Min. 
Fr. A. A. S. 
B. Soc. G. Fr. 
Mem. Soc. G. Fr. 
B. Soc. Min. Fr. 
B. Mus. Hist. Nat. 
c. R. 

Mt. Bad. G. L.-A. 
Erl. G. Kt. Bad. 
Erl. G. Kt. Bay. 
Geog. Jhft. 
M:t. G. L.-A. Els.-Loth. 
Abh. G. L.-A. Res. 
Erl. G. Kt. Res. 
Mt. G. L.-A. Meckl. 
Ab. Pr. G.-A. 
Arch. Lst. Pr. G.-A. 
Erl. G. Kt. Pr. 
Jb. Pr. G.-A. 
Erl. G. Kt. Sachs. 
Erl. G. Kt. 'Vi.irt. 
Mt. Li.i-A. Wi.irt. 

Berlin. Abhn.ndlungen d. K. Preussischen Akademie d. 'Vissenschn.ften ...... 1912 .......... : ........ Ab. Pr. Ak. vV. 
Berlin. Sitzungsbenchte d. K. Preussischen Akademie d. Wissenschaften .. 1913 ................... Sb. Pr. Ak. W. 
Bed in. Zeitschrift d. Gesellschaft fi.ir .Erdkunde............................ 1913................... Z. Ges. Erdk. Berl. 
Bonn. Sitzungsberichte d. Naturhistorischen Vereins d. Rheinlande u. 1913 ................... Sb. Nh. Ver. H.heinl. 

Westfa.len. I . 
Bpn, n. Verhn.ndlungen d. ·Naturhistorischen Vereins d. Rheinlande u. LXIX, (1), 1913 ....... Vh. Nh. Ver. Rheinl. 

Wcstfalen. 
Danzig. Schri.ften d. Naturforschenden Gesellschaft ....................... XIII, (2), 1912 ......... Schr. Nf. Ges. Danz. 
Dal'lnstadt. Notizblatt d. Vereins fi.ir Er·dkunde ............................. XXXIV, 1913.......... Nb. Ver. Erdk. 
Dt·esden. Abhandlungen d. Naturwissenschaftlichen Gesellschaft Isis....... (1.913), 1914............. Isis. 
Di·esden. J'ahresbericht d. Gesellschaft fUr Narur-unclHeilkunde ............ 1913 ................... Jb. Ges. Nh. Drescl. 
Erlangen. Sitzungsberichtc d. Physikalisch-Medizinischen Sozietii.t ...... :.. . XLIV, (1912) 1913..... Sb. Ph. Soz. Erl. 
Fmnkfurt;. Bcr.icht d. Senckcnbergischen Naturforschen Gesellschaft ........ XL, 1913 ............... Ber. Senck. Nf. Ges. 
Geologische H.undschn.u ............ .' ....................................... IV, 1.912 ................ G. Runds. 
Gottingen. Nachrichten d. K. Gescllschaft d. Wissenschaften............... 1913 ................... Nr. Ges. W. Gott. 
lht.mburg. Mittheilungeu nus d . .Minemlogisch-Geologisch Institut .. ~ ........ XXX, 1912 ............. Mt. Min. G. Inst. Hamb. 
~~eicl_elber9. .. V?l'i~_and.~m~~en ~l. _Naturhi~torisch-Medizinischen Verein ....... ~II, (4) 1914 .......... Vh. Nh. Ver. Reid. 
Jenn.tsche Zelt.schnft fur l'Jaturw1ssenscha.ft ................................. XLVII, 1911. ........... Z. Nw. Jena. 
Le·ipzig. Abhandlungen d. K. Siichsischcn Gesellschaft d .. Vlissenschaften ... XXIX, 1904 ............ Abh. Sachs. Ges. \V. 
Leipzig. Verhn.ndlungcu d. K. Siichsisehen Gcsellschaft d. Wissenschaft ...... LXV, 1913 .............. Vh. Sachs. Ges. W . 

• 

39 



40 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

SERIAL PUBLICATIONS EXAMINED, ARRANGED BY COUNTRIES-Continued. 

------------------------------1 ~--~--~ Abbreviation .. 

GERMANY~Continued. 

Miscellaneous-Continued. 

Miinchen. Abhandlungen d. K. Bayrischen Akademie d. Wissenschaften .... XXVI, 1913-14 ......... Ab. Bay. Ak. W. 
Miinchen. Sitzungsbenchte d: Akademie d. Konigreich Bayern zu Wissen- 1913 ............... ·.... Sb. Bay. Ak. W. 

schaften. 
N eues J ahrbuch fiir Mineralogie, etc ...................................... . 
N eues Jahrbuch fiir Mineralogie, Beilage Band ............................ . 
Centralblatt fiir Mineralogie, etc .................................. · ........ . 
Petermann's Mittheilungen ................................. ____ ........... . 
Petermann's Mittheilungen, Erganzungsheft .............. : ................. . 
Stuttgart. Jahresheft d. Oberrheinischen Geologischen Vereins ............. . 
Wi.irttemberg. Jahresheft d. Vereins fi.ir Naturkunde ....................... . 
Zeitschrift d. Deutschen Geologischen Gesellschaft .......................... . 
Zeitschrift fiir Krystallographie ............................................ . 
Zeitschrift fiir Praktische Geologie ........................................ . 
Zeitschrift fiir Vulkanologie .............................................. . 

GREAT BRITAIN. 

Official surveys. 

1913, II .............. . 
XXXV, 1913 .......... . 
1913 .. ---.-----.-------
LIX, 1913 ............ . 
177(1), 1913 .......... . 
III, 1913 ............. . 
LXIX, 1913 ......... .. 
LXV, 1913 ............. . 
LII, 1913 ............ .. 
XXI, 1913 ............. . 
I, 1913-14 ............ . 

N.J. 
N.J., BB. 
N.J., Cb. 
Pet. Mt. 
Pet. Mt., Egh. 
Jh. Oberr. G. Ver. 
Jh. Ver. Nk. Wurt. 
Z. D. G. G. 
Z. K. 
Z. Prakt. G. 
Z. Vulk. 

Geological Survey of England and Wales..................................... 1913 ......... ·.......... G. S. Eng. 
Geological Survey of Great Britain, Memoirs ................................ 1913 ................... G. S. G. B. Mem. 
Geological Survey of Great Britain, Summary of Progress .................... (1913), 1914 ............. G. S. G. B. Sum. Prog. 
Geological Survey of Ireland, Memoirs...................................... 1914 ................... G. S. Ir. Mem. 
Geological Survey of Scotland, Memoirs..................................... 92, 1913................. G. S. Scot. Mem. 
Geological Survey of the United Kingdom, Memoirs .......................... 1913 ................... G. S. U. K. Mem. 

Miscellaneous. 

British Association for the Advancement of Science, Report.................. 1913 .................. . 
Cornwall, Transactions of the Royal Geological Society ...................... XIII,j9), 1913 ........ . 
Dublin. Transactions of the Royal Society .................................. (2), IA, 1909 .......... . 
Edinburgh. Transactions of the Geological Society........................... X, (i), 1912 ............ . 
Edinburgh. Proceedings of the Royal Society............................ . . XXXIII, 1913 ......... . 
Edinburgh. Transactions of the Royal Society .......... __ , __ ... . . . . . . . . . . . . . . XL VIII, 1912 .......... . 
Geological Magazine....................................................... (V), X, 1913 ............ . 
Geologists' Association, Proceedings ........................................ XXIV, 1913 ........... . 
Glasgow. Transactions of the Geological Society............................ :X!V, 1912 ............. . 
Glasgow. Transactions of the Natural History Society..... . . . . . . .. . . . . . . . . . . VIII, 1911. ............ . 
Glasgow. Proceedings of the Royal Philosophical Society .................... XLIII, 1912 ........... .. 
Ireland. Journal of the Royal Geological Society ........................... XVIII, 1889 ........... . 
Ireland. Proceedings of the Royal Irish Academy.......................... XXX, 1913 ............ . 
Ireland. Transactions of the Royal Irish Academy ........................... XXXII, 1904 .......... . 
Leeds. Transactions of the Geological Association ........................... XVI, 1911 ............. . 
Liverpool. Proceedings of the Geological Association........................ (1908-9), 1910 .......... . 
Liverpool. Proceedings of the Geological Society ............................ XI (4), 1913~---· ....... . 
London. Philosophical Magazine .......................................... (6), XXVI, 1913 ...... . 
London. Philosophical Transactions of the Royal Society................... CCXII, 1913 .......... . 
London. Proceedings of the Royal Society. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LXXXIX, 1913-4 ..... . 
London. Quarterly Journal of the Geological Society ........................ LXIX, 1913 .......... . 
Manchester. Transactions of the Geological Society ......................... XXXII, 1913 .......... 0 

Mineralogical Magazine ................................. 00. 0 ............... ·0 XVI, 1911-13 ........ 00. 

Yorkshire. Proceedings of the Geological Society ... 0 0 •••• 0. 0 •••••••••• 0 •• 0. XVII, 1911 ....... 0 0 0. 0. 

·HAWAIIAN IsLANDS. 

B. A. A. S. R. 
Tr. G. Soc. Cornw. 
Tr. R. Soc. Dublin. 
Tr. Edinb. G. Soc. 
Pr. R. Soc. Ed. 
Tr. R. Soc. Ed. 
G. Mag. 
Pr. G. Ass. 
Tr. G. Soc. Glas. 
Tr. N. H. Soc. Glas. 
Pr. Ph. Soc. Glas. 
J. G. Soc. Irel. 
Pr. Ir. Ac. 
Tr. Ir. Ac. 
Tr. Leeds G. As. 
Pr. Liv. G. As. 
Pr. Liv. G. Soc. 
Phil. Mag. 
Phil. Trans. 
Pr. R. Soc. 
Q.J. G. S. 
Tr. Man. G. Soc. 
:Min. Mag. 
Pr. Yorks. G. Soc 

Bernice Pauahi Bishop Museum, Occasional Papers ......................... 0 V ( 4), 1913.............. Bish. Mus. Pap. 

INDIA. 

Geological Survey, Memoirs .................... 00 00 .. 00 ........... 00 .. 00 .. XLIII (1), 1913 .. 0 0 •••• Mem. G. S. Ind. 
Geological Survey, Records .................. 0 .. 0 0 0 0 .. 00 0 0 0 0 0 0 0 00 0 0 00. 00 0 .. XLII (1), 1914 ... 0 0 •• 0. Rec. G. S. Ind. 
Mysore, Geological Department, Bulletin ..... 0 ••••• 0 0 0 ••• 0 0 0 0 0 ••• 0 0 0 ••••• 0. No.5, 1909 ........ 0 0 0 0 Mys. G. Dep. B. 
Mysore, Geological Department, Records .... 0 ••• 0. 0 0 0. -:0 0 0 0. 0 0 0 0 0 0. 0 0 0 ••• 0.. XII, 1912 ........... 0. 0 0 Mys. G. Dep. Rec. 
Mysore, Geological Department, Report of Chiefinspector of Mines ...... 0. 0 0 (1912-3), 1914 ......... 0 0 Mys. Rep. Insp. Min. 

INDO-CHIN A. 0 

Memoires du Service Geologique ..... 00 ............... • ............ 0 ...... 0 II (5), 1913 ........... 0 1\lem. Sv. G. Ind. Ch. 

ITALY. 

Bolletino del Comitato Geologico Italiano ................................... XLIV (1), 1914 .......... B. C. G. It. 
Bolletino della Societa Geologica Italiana ................................... XXXII, 1913 ........... B. Soc. G. It. 
Bolletino della Societa Seismologica Italiana ............... 0 ••••••••••• 0..... XVII, 1913 .......... 0.. B. Soc. Seism. It. 
Bolletino del Vulcanismo Italiano.......................................... XIII, 1886.............. B. Vulc. It. 
Bologna. Accadem.ia delle Scienze, Memorie ........... ·........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mem. Ac. Sc. Bol. 

0 



PUBLICATIONS EXAMINED. 

SERIAL PUBLICATIONS EXAMINED, ARRANGED BY COUNTRIES-Continued. 

Latest number examined. 

l'l'AL Y-Con tinned. 

Bologna.. Acca.clemia delle Scienze, Rendiconti ..................................................... . 
Ca.tn.n.in.. Accaclemia Gioenia. eli Scienze, Atti................................ (V), VI, 1913 ........... . 
Gazzetta Ch.imica Ital:iana ........................................................................ . 
G.iornale eli Uinemlogia, etc................................................. V, 1894 (all) ........... . 
Memorie Descr.ittive della Carta Geologica Italin.na............................. XVI, 1914 ........ , .... . 
Miln.no. H.. Istituto :Lom.barclo eli Sc.ienze, Memor.ie ........................... (2), XLV, 1913 ........ . 
1\fihtno. R. Ist.ituto :Lombardo eli Sci.enze, Rendiconti ......................... XLVI, 1913 ............ . 
Modena.. Memor.ie della R. Accn.demin. ....................................... (3), X,. (2), 1913 ........ . 
Napoh. Accadc,'}n'l.in. delle Sc.ienze, Atti....................................... (2), XV, 1914 ........... . 
Nttpoli. Accn.demia delle Scienze, Rend.iconti ............................... (3), XIX, 1913 .......... . 
Nn.poli. R. Instituto d'Incora.ggiamento, Atti ............................... ,. (6), LXV, 1913 ........ . 
H.omn.. H.. Accn.demia dei Lincei, Memorie.................................. IX, 4, 1912 ............ . 
Roma.. H.. Accadem.ia dei Lincei, H.end.iconti................................ (V), XXII, (2), 1913 ... . 
Soc.ieta Tqscana di Scienze Naturali, Atti. .................................. XXII, 1913 ............ . 
Societa Toscn.na di Scienze N n.turali, Mernorie..... . . . . . . . . . . . . . . . . . . . . . . . . . . 1913 .................. . 
'forino. Acca.dem.ia delle Sc.ienze, Atti ...................................... XLVIII, 1913 .......... . 
Uflicio Centrale Meteorologico, Bolletino ............................................................ . 

JAPAN. 

Abbreviation. 

Rend. Ac. Sc. Bol. 
At. Ac. Gioen. 
Gaz. Ch.im. It. 
Giorn. Min. 
Mem. Ct. G. It. 
.iv[em. Ist. Lomb. Sc. 
H.end. Ist. Lomb. Sc. 
Mem. Ac. Mo~l. . 
At. Ac. Sc. Nap. 
Rend. Ac. Sc. Nap. 
Ist. Incor. Nap. At. 
Mem. Ac. Line. 
Rend. Ac. Line. 
At. Soc. Tosc. Sc. 
Mem. Soc. Tosc. Sc. · 
At. Ac. Sc. Tor. 
B. Uff. Gent. Met. 

Earthqua.I~,e Investign.tion C~mplittee, Pu~lications ........................... No. 22C, 1908 ........... . 
Im.perutl En.rthqun.ke Comlmss1on, Bulletm .................................. No.4, 1912 .............. Jap. Earthq. Com. B . 
.lo11mal of the College of Science, Imperla.l University, Tokyo .................. XXXVI, (2), 1913~ .... J. Coil. Sc. Tok. 
:Mittheilungen d. Deutschen Gesellschn.ft fUr Na.turkunde Ostasiens ............ XIV, (3), 1913.... ..... Mt. D. Ges. Ostas. 
Science Reports of Tohoku University, Sendai.............................. III, 1914... .. . . . . . . . . . . . Sc. Rep. Tohok. Un. 

MALAY STATES. 

Geologist's H.eport of Progress .............................. ~ .......... ~..... 1907................... Malay St., Rep. Prog. 

MEXICO. 

Instituto Geol6gico, Boletfn ............... ~ ................................. 30, 1913... .............. Inst. G. Mex. B. 
Jnstituto Geol6gico, Parergones ............................................. IV, 1913 ................ Inst .. G. Mex. Pa.rerg. 
Boletfn de In Sociedn.d Geol6gica. .Mexica.na. ................................. VIII, (1), 1912 ......... B. Soc. G. Mex. 
Sociecla.d Cientffica. Antonio Alzate, 1\:lemorias................................ XXXIII, 1913.......... Mem. Soc. Ant. Alz. Mex. 

NETHERLANDS. 

Amsterdam. K. Akadem.ie va.n het Wettenschappen, Verhandlingen ........... XIV, (1), 1913 ......... Vh. Ak. W. Amst. 
Jaarboek van het Mijnwesen in Nederlanclsch Oost-Indie ...................... XL, (1911), 1913 ........ Jb. Mijnw. 
Nrtturkunclig Tijdschrift vor Nederlandsch-Indie ............................ LXXII, 1913 ............ Nk. Tdsch. Ned. Ind. 
Sa.mmlungen d. Geologischen Reichsmuseum in Leiden ...................... IX, 1914 ................ Samml. G. R. Mus. Leid. 
Tijdschriftva.nhetK.Nederla.ndschAa.rdrijkskundigGenootschap ............ (2), XXX, No.5, 1913 .. Tdjs. Ned. Ardk. Gen. 

NEW ZEALAND. 

Do1ninion Laboratory, Annua.l Report ...................................... 46, 1913 ................ N. Z. Dom. Lab. A. R. 
Geologicn.l Survey, Bulletin ................................................. No. 16, 1913 ............. N. Z. G. S. B. 
Mines Statement.......................................................... (1912), 1913............. N. Z., Min. St. 
New Zealand Institute, Proceedings ........................................ XLVI, (1913), 1914 ..... Pr. N. Z. Inst. 

NORWAY. 

Geologisk Undersogelse, Publica.tions ....................................... No. 65, 1913 ............. Nor. G. Und. 
Bergens Museum Aarbog .................................................... 1913, (3) ................ Berg. !Yfus. A?-rb. 
Kri~tin.nin.. Videnskn.bs-Selskabet, :Forhandlinger. . . . . . . . . . . . . . . . . . . . . . . . . . (1913), 1914............. Fh. V1ds. Knst. 
Kristinnin.. Videnskabs-Selskabet, Skrifter ................................. 1913, (II) ............... Skr. Vids. Krist. 
Norsk Geologisk Tijdskrift.................................................. III (1), 1914 ........... Nor. G. Tdsk. 
Nyt Maga.sin for Naturvidenska.berne........................................ LI, 1913. . . . . . . . . . . . . . . N yt Mag. 
'l'romso Museums Aarshefter .................................... ·........... XXXIV, (1911), 1913 . . Troms. Mus. Aarsh. 

Pnn.IPPINB Isr.ANDS. 

'.rho Mining Buren.u, Annual Report .................. · ...................... 6, 1905 .................. P. I. Min. Bur. A. R. 
Philippine Journa.l of Science. Bulletin .................................... A., VIII, 1913 .......... Phil. J. Sc. B. 

PoRTUGAL. 

Commission du Service Geologique du Portugal, Memoire .................... 1911. ...... · ............ Mem. Com. Sv. G. Port. 
Communica.~:oes da Commissiio do Servi~o Geologico do Portugal. ............. IX, 1913 ................ Com. Com. Sv. G. Port. 

RuMANIA. 

Auunrul Institntului Geologic ............................. ~ ................ V, 1a, (1911), 1912 ...... An. !~st. G. Rum. 
Institut Oeologiqu.e de Roumanie, .Comptes Rendus .......................... II, 1911 ............... Inst. G. Rum. C. R. 
Anuarulu Museului de Geologia ............................................. IV, 1910 .............. An. Mus. G. Rum. 
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SERIAL PUBLICATIONS EXAMINED, ARRANGED BY COVNTRIES-Continued. 

Latest number examined. 

RussiA. 

Comite Geologique de 1~ Russie, Bulletin .................................... XXXI, No. 8, 1912 .... . 
Comite G_eologique ~e la Russie, Mem~ire ..... ·.·-:. .......... : ... :............. No. 86, 1912 ............ . 
Exploratwns Geolog1ques dans les Regwns Aur1feres de la S1bene ............. Various to 1912 ......... . 
Academie Imperiale des Sciences de St. Petersbourg, Bulletin ................ (VI), 7, 1913 ............ . 
Academie Imperiale des Sciences de St. Petersbourg, Memoires ............... (VIII), 22, 1910 ....... . 
Annales de l'Institut Polytechnique, Pierre le Grand, St. Petersbourg ......... Various to XVII, 1911.. 
Annuaire Geologique et lYiineralogique de la Russie .......................... XV, No.3, 1913 ....... . 
Russische Mineralogische Gesellschaft, Verhandlu.ngen ....................... XLIX (2), 1912 ........ . 
Societe Imperiale de Naturalistes de Moscou, Bulletin........................ XXVIII, .1914 ......... . 

SOUTH AFRICA. 

Abbreviation. 

B. C. G. Rus. 
Mem. C. G. Russ. 
Reg. Aur. Sib. 
Ac. Imp. St. P. B. 
Ac. Imp. St. P. Mem. 
An. Inst. Pol. Pet. Gt. 
Ann. G. M. Rus. 
Vh. Rus. M. Ges. 
B. Soc. Nat. Mosc. 

Cape of Good Hope, Geological Commission, Annual Report ...... · ............ 16 (1911), 1912 ......... G. Com. Cape G. H. A. R. 
Union of South Africa, Report of the Geological Survey (Transvaal) .......... (1909), 1910 ............. U.S. Afr. G. S. R .. 
·Union of South Africa, Geological Survey, Map Sheet ......................... No. 13, 1914 ............. U. S. Afr. G. S. Sh. 
Union of South Africa, Geological Survey, Memoir ........................... No.6, 1912 .............. U.S. Afr. G. S. Mem. 
Natal. Report of the Government Geologist ......... ~ ........................ No.3, 1907 .............. Natal Gov. G. R. 
Natal. Annals of the Natal Museum ........................................ II (4), 1913 .............. An. Natal Mus. 
Southern Rhodesia Geological Survey, Bulletin .............................. No.4, 1914.............. S. Rhodesia G. S. B. 
Annals of the South African Museum ........................................ XII, 1913 ............... An. S. Afr. Mus. 
Geological Society of South Africa, Transactions ............................. XVI (1913), 1914 ........ Tr. G. Soc. S. Afr. 
The South African Journal of Science ....................................... X, No.4, 1913 .......... S. Afr. J. Sc. 

SPAIN·. 

Comisi6n del Mapa Geol6gica de Espana, Boletfn ......................... : ... XXVII (1900), 1903 ..... Com. Mapa G. Esp. B. 
Comisi6n del Ma~a Geol6gica de Espana, Memoria ........................... VI, 1907 ................ Com. Mapa G. Esp. Mem. 
·sociedad Espano a de Historia Natural, Boletin ....... : ...................... XIII, 1913 ....... ~ ...... Soc. Esp. Nh. B. 
Sociedad Espanola de Historia Natural, Memoria ............................ IX, 1Sl~14 ............. Soc. Esp. Nh. Mem. 

SWEDEN. 

Sve~iges Geolo~isk~ Under~okning, Afh_andlingar, Arspog ..................... No. 259, 1913 ............ Sv. G. Und., Afh. 
ArklV for Kem1, Mmeralog1 och Geolog1. ................. : . .................. IV, 1912-13 ............. Ark. F. Kemi. 
Geologiska Forenings i Stockholm Forhiindlingar. . . . . . . . . . . . . . . . . . . . . . . . . . . . XXXV, 1913.... . . . . . . . G. F. F. 
Luncls Universitetets Aarskrift .............................................. IX, 1913 ................ Lund Un. Aars. 
Lunds Universitetets Geologisk-Mineralogiska Institution, Meddelandena...... 21, 1912................. Lund Un. G. M. Inst. Med. 
K. Svenska Vetenskapsakademiens Handlingar ............... t •••••••••••••• L, 1913 .................. Sv. Vet. Ak. Hnd. 
K. Svenska Vetenskapsakademiens Handlingar Bihang ...................... XXVIII, 1903.......... Sv. Vet. Ak. Hncl. Bih. 
Ofversigt af K. Vetenska~s-Akaclemiens Forhandlingar ....................... LIX, 1902 ............. Ofv. Sv. Vet. Ak. Hnd. 
Bulletin of the Geologica Institution of the University of Upsala ............ XII, 1913-14 .......... B. G. Inst. Un. Ups. 
Upsal~ Universitetets Mineralogisk-Geologiska Institution, Meddelanden ..... XXX, 1906 ............. Med. Un. Ups. G. M. Inst. 

SwiTZERLAND. 

Beitrage zur Geologische Karte d. Schweiz .................................. XLIII, 1913 .......... . 
ErHiuterungen zur Geologischen Karte d. Schweiz .......................... No. 13, 1913 .......... . 
Eclogre Geolo%re Helvetire. .. . .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. . .. .. . . .. . .. .. . XII, 1913 ............ . 
Archives des ciences Physiques et Naturelles de Geneve .................... XXXVI, 1913 ......... . 
Bulletin des Laboratoires de l'Universite de Lausanne ....................... 19, 1913 .•............. 

UNITED STATES. 

Official surveys. 

Btr. G. Kt. Schw. 
Erl. G. Kt. Schw. 
Eel. G. Helv. 
Arch. Sc. Ph. Gen. 
B. Lab. Un. Laus. 

United States Geological Survey, Annual Report ............................ No. 35, 1913 ........... U. S. G. S. A. R. 
United States Geological Survey, Bulletin ... ~ .............................. No. 586, 1914 .......... U. S. G. S. B. 
United States Geological Survey, Geologic Folio. . . . . . . . . . . . . . . . . . . . . . . . . . . . No. 190, 1913. . . . . . . . . . U. S. G. S. Fol. 
United States Geological Survey, Mineral Resources ............ __ ........... 1913 ................... U. S. G. S. Min. Res. 
United States Geological Survey, Monograph ................................ LIII, 1915 ............. U. S. G. S. Mon. 
United States Geological Survey, Professional Paper ........................ 88, 1915 ............... U.S. G. S. P. P. 
Arkansas Geological Survey, Annual Report ................................ V (1892), 1900 ......... Ark. G. S. A. R. 
California Mining Bureau, Bulletin ........................................ No. 67, 1914 ........... Cal. M. Bm. B. 
Colorado Geological Survey, Bulletin ....................................... No.6, 1913 ............ Col. G. S. B. 
Connecticut State Geological and Natural History Survey, Bulletin ........... No. 20, 1913 ........... Conn. G. S. B. 
Georgia Geological Survey, Bulletin ........................................ No. 29, 1914 ........... Ga. G. S. B. 
Kentucky Geological Survey, Bulletin ...................................... No. 21, 1912 ........... Ky. G. S. B. 
Maryland Geological Survey, Publications .................................. 1913 ......... ~ ......... Mel. G. S. Pub. 
Maryland Geological Survey, Report ....................................... 1913 ................... Mel. G. S. R. 
Michigan Geological Survey, Annual Report ................................ (1908), 1909 ............. Mich. G. S. A. R. 
Michigan Geological Survey, Publications................................... IX, (1), 1903 ........... Mich. G. S. Pub. 
Michigan Geological and Biological Survey, Publications ..................... 15, 1914.~ ............... Mich. G. B. S. Pub. 
Minnesota Geological and N~tural History Survey, Bulletin .................. X, 1894 ................ Minn. G. Nh. S. B. 
Minnesota Geological and Natmal History Survey, Final Report ... · ............ V, 1900 ................ Minn. G. Nh. S. R. 
Missouri Bmeau of Geology and Mines, Report ............................... XII, 1913 ............... Mo. Bur. G. R. 
Missouri Geological Survey, Report ........................... ~ ............. _. XIII, 1900 .............. Mo. G. S. R. 
New Jersey Geological Survey, Annual Report ............................... (1912), 1913 ............. N.J. G. S. A. R. 
New Jersey Geological Survey, Bulletin .......................... " .......... No. 11, 1913 ............. N.J. G. S. B. 



AUTHORS OF BOOKS AND PAPERS. 

SERIAL PUBLICATIONS EXAMINED, ARRANGED BY ·coUNTRIES-Continued. 

UNITED STATES-Continued. 

Official surveys-Continued. 

New York State Museum, Bulletin ...................... · ................... . 
New York State :Museum, Report ......................................... . 
North Carolina Geological Survey, Bulletin ................................ . 
North Carolina Geological Smvey, Economic Papers ........................ . 
North Carolina Geological Survey, Publications ............................. . 
Oklahoma. Geological Survey, Bulletin ............... · ........ : ............. . 
Pennyslvn.n~a Topographical and Geologi~al Smvey, Report ................ . 
South Carohna Geological Survey, Bulletm ................................ . 
Tennessee Geological Survey, Bulletin ..................................... . 
~eexas Geological Survey, Bulletin .. : ...................................... . 
Vermont, :Report of the State Geologist .................................... . 
Vil'ginia Geological Survey, Bulletin ...................... _. ............... . 
Washington Geologica.! Survey, Bulletin .................................... . 
West Virginia Geological Survey, Report ................................... . 
Wisconsin Geological and Natmal History Survey, Bulletin ................. . 

Miscellaneous. 

Latest number examined. 

No. 172,-1914 ........... . 
65, (2), 1913 ....... - ... . 
xxtii, 191L ......... .. 
No. 36, 1914 ..... · ....... . 
III, 1912 ............... . 
No. 17, 1914 ............ . 
10, 1913 ................ . 
(IV), 2, 1908 ......... .. 
No. 17, 1914 ........... .. 
No.9, 1904 .............. . 
VIII, 1912 ............ .. 
VIII, 1913 ............ . 
No. 16, 1912 ........... .. 
V(A), 1913 ........... .. 
XXVII, 1914 .......... . 

Abbreviation. 

N.Y. St. Mus. B. 
N.Y. St. Mus. R. 
N.C. G. S. B. 
N.C. G. S. Ec. P. 
N.C. G. S. Pub. 
Okl. G. S. B. 
Penn. G. S. R. 
S.C. G. S. B. 
Tem1. G. S. B. 
Tex. G. S. B. 
Vt. G. S. R. 
Va. G. S. B. 
Wash. G .. s. B. 
W. Va. G. S. R. 
Wise. G. S. B. 

Academy of Natural Sciences of Philadelphia, Proceedings ................. LXV, 1913 ............. Pr. Ac. N. Sc. 
Amer~cau Acad~my of Arts and Sciences, (Bosto~), Proceeding~ ..................................... Pr .. Am. Ac. 
Arnencan Assocm.t.ton for the Advancement of Science, Proceedmgs ........... 1913 ................... A. A. A. S., Pr. 
American Geologist. ....................................................... XXXVI, 1905 (all) ..... A. G. 
Americn.n Institute of :rvrin.ing Engineers, Transactions. . . . . . . . . . . . . . . . . . . . . . XLV, 1913. . . . . . . . . . . . 'l'r. A. lust. M. E. 
American .Journal of Science.............................................. (4), XXXVIII, 1914 ..... A. J. S. 
American Philosophical Society (Philadelphia), Proceedings .... .- ............ LII, 1913 .............. Pr. Am. Ph. Soc 
California Academy of Science, Proceedings ................................ (4), III, 1913 ......... · .. Pr. Cal. Ac. Sc. 
Colorado Scientific Society, Proceedings .................................... X (1911), 1914 ......... Pr. Col. Sc. Soc. 
Connecticut Academy of Arts and Sciences, Transactions .................... XVI, 1911. ....... , ..... Tr. Conn. Ac. 
Economic Geology ......................................................... IX, 1914 .............. Ec. G. 
En~ineering and }.fining J"ournal. .................................................................. Eng . .Min. J. 
li'.ield lV[useum Publications, Geological Series .............................. IV (3), 1!)13 ........... Fld. Mus. Pub. 
Geological Society of America, Bulletin .................................... IX, 1913 .............. B. G. S. A. 
Jomnal of Geology ......................................................... XXI, 1913 ............ J. G. . 
.Mining \Vodd ..................................................................................... Min. "\Vorld. · 
:Museum of Comparative Zoology, Bulletin (Cambridge) ...................... IX (2), 1913 ........... B. M. C.Z. 
New York Academy of Sciences, Annals .................................... XXIII, 1913-14 ....... An. N.Y. Ac. 
Philosophicn.l Society of Washington, Bulletin ...................... : ........ XV, 1910 ............... B. Ph. Soc. Wash. 
School of Mines Quarterly (New York) ..................................... XXXV, 1914 ........... Sch. M. Q . 
Smithsonian ~Jiscellaneous Collections .... : ................................ LXI, 1913-14 .......... Smiths. M. C. 
'fechnology Quarterly (Boston) ............................................ XXI, 1908 ............ Tech. Q. . 
United States National Museum, Proceedings .............................. XLV, 1913 ............ Pr. Nat. Mus. 
University of California, Publications, Bulletin of the Department of Geology. VII, 1913 .... ·. . . . . . . . . Un. CaL Dep. G. B. 
Univer·sit;y of Wisconsin, Science series, Bulletin ............ : .............. III, 1909 .............. B. Un. Wise. 
Washington Academy of Sciences, JournaL ............................. ·..... IV, 1914 .............. J. Wash. Ac. 
Washington Academy of Sciences, Proceedings .............................. XIII, 1911 ............ Pr. Wash. Ac. 

LIST OF AUTHORS OF BOOKS AND PAPERS CITED. 

Abich, IT., Geologie d. Arm.en.ischen Hochgebirges ........................... • ....................... . 
Allu :Memoria di Antonio d' Achiardi, Pisa, 1903 ..................................................... . 
A.rsandaux, :EL, Contribution a !'Etude des Roches Alcalines de !'Est-Africain. Paris, 1906 ........... . 
:l~el_ows~cy1 :M:_.1)n Rei~ and Sti.ibel, Hochgeb.irge d. R~pu~l~k Ecuador, I, 1892 ....................... . 
.Bergeat,, A., JJ.te Aeobschen Inseln (Abh.13ay. Ak. \"\.,XX, 1899) .................................. . 
Bcr·gt, "\V., in H.eiss and Stiibel, GeoloBische Studien in d. Republik Colombia, Berlin, II, 1899 ........ . 
;Bof?danov~tch, K. 1 Fundo1:t des ~fare!i:ani~s (Rl!ssian), St. Pe~e~sbl!rg, 1904 .......................... . 
Broggcr, W. C., D10 Eruptlvgesteme d. Knst1amageb1etes, Knst1ama; I, 1894, II, 1895, III, 1898 ...... . 
Brouwer, H. A., Oorsprong en Sa.menstelling d. Transvaalsche Nephelien Syenieten, Hague, 1910 ...... . 
Bugge, C., in Report of 2d Norwegian Arctic Expedition in the Fram, Christiania, 1910 ................ . 
Congres G6ologique Intemationale, Comptes Rend us and Guides, XII, Canada, 1913 ................... . 
Duparc, ]~., and Mmzec~.,}~;.' rRecherches Geologiques et Petrographiques sur le Massif duMont Blanc, 

Soc., Ph. Gen., Mem .. xXXIII, 1.900. 
Duparc, L, and Pearce, P., L'Oural du· Nord, Soc. Ph. Gen. Mem., I, XXXIV (2), 1902; II, XXXIV (5), 

1905; Ill, XXXVI ~1), 1909. 
Duparc,) L., Pea.rce, li .~.,ra1:dr Ritter, E., Les Roches Eruptives des Environs de Menerville (Algerie), 

Soc. 1. h. Gen., Mem. xXXIII, 1900. 
Elich, E., in H.eiss and Sti.ibel, Hochgebirge d. Republik Ecuador, Berlin, I, 1893 .................... . 
Elich, E., in Reiss and Sti.ibel, Vulkanische Geb.irge d. Ost-Cordillere, Berlin, I, 1901. ................. . 
Esch, E:, in Reiss and Sti.ibel, Hochgebirge d. Republik Ecuador, Berlin, II, 1896 ..................... . 
Felix, J._, and J,enk, IT., Beitriige zur Geologie d. Repliblic Mexico, Leipzig, 1889-1899 ................. . 
Festsclmft Harry H.osenbusch, Stuttga.rt, 1906 ....................................................... . 
Futterer, K., Durch Asien, Berlin, 1911 ............................................................ . 

Abbreviation. 

G. Arm en. Hochg. 
Mem. d'Ach. 
R. Ale. Est-Afr. 
Hochg. Rep. Ec . 
Aeol. Ins. 
G. Stud. Rep. Col. 
Fund. Marek. 
Eg. Kg. 
Trans. Neph. Sy. 
R. · 2d Fram Exp. 
Cong. G. Int. 
Mass. Mont Blanc. 

Oural Nord. 

Roch. Erup. Men. 

Hochg. Rep. Ec. 
Vulk. Geb. Ost-Cord. 
Hochg. Rep. Ec. 
Btr. G. Mex. 
Ros. Fests. 
Durch Asien. 
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LIST OF AUTHORS OF BOOKS AND PAPERS CITED-Continued. 

Geijer, P., Geology of the Kiruna District, II, Stockholm, 1910 ....................................... . 
Geikie, A., The Ancient Volcanoes of Great Britain, London, 1897 .................................... . 
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Harada, T., Die Japanischen Inseln, Berlin, 1890 ................................. : ................. . 
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· Klautzsch, A., in Reiss und Sti.ibel, Hochgebirge d. Republik Ecuador, Berlin, I, 1893, 1898 ......... . 
Knop, A., per ~aiserstuhl_in Briesgal!-, Leipzig,_189_2 .......... ·: ........ : ....... : .................. . 
Kuch, R., m Re1ss und Stilbel, Geoloo-1sche Studten m d. Rep_ubhk Colombta, Berlm, I, 1892 ......... . 
Lacroix, A., Etude Miner_alogique des ~roduits Silicates de !'Eruption du Vesuve (Avril, 1906), Nouv. 

Arch. du Museum, Pans, (4), IX, 190_7. 
Lacroix, A., La Montagne Pelee et ses Eruptions, Paris, 1904 ...•......•...•.......................... 
Lacroix, A., Materiaux pour la Mineralogie de Madagascar, Nouv. Arch. du Museum, Paris; I, (4), IV,. 

1902, II, (4), V, 1903. 
Lacroix, A., Syeni~es Nepheliniques de 1' Archipel de Los, Nouv. Arch. du Museum, Paris, (5), III, 1911.. 
de Lapparen~ J., Etude Comparative de quelques Porphyroides Francaises, Par.:J~ 1909 ................ . 
Lepsius, R., ueologie von Attika, Berlin, 1893 ..................................................... .. 

. Loewinson-Lessing, F., Geologische Skizze der Besitzung Jushno-Saosersk, Jurjev (Dorpat), 1900 ....... .. 
Manasse, E., Contribuzioni allo Studio Petrografico della Colo~a Eritrea, Siena, 1909 ............ ·.· ... . 
Merzbacher, G., Aus der Hochregion des Kaukasus, Leipzig, 1901. ................................... . 
Osann, A., Beitrage zur Chemischen Petrographie, Stuttgart, II, 1905; III (1), 1914 ................... . 
Prior1 G. T., National Antarctic Expedition; London, Natural History, I. 1907 ...................... . 
Reimsch, R., in Deutsche Si.idpolar Expedition, II, 1912 .......................................... . 
Reinisch, R., in Deutsche Tiefsee Expedition ....................................................... . 
Reinisch, R., in Deutsche Zentral-Afrika Expedition ................................................ . 
Renard, A., Petrology of Oceanic Islands; Reports of Challenger Expedition, Physics and Chemistry, 

II (VII), 1889. 
Roccati, A., in Duca degli Abruzzi, Il Ruwenzori., Geologia, Milano, II, 1909 ....................... . 
Rosenbusch, H., Elemente der Gesteinslehre, Stuttgart, 3d edition, 1910 ........................... . 
Sabatini, V., I Monti Cimini; Mem. Com. G. Ital., Roma, XV, 1912 ................................ . 
Sabatini, V., Il Vulcano Laziale; Mem. Com. G. Ital., Roma, X, 1900 ................................. . 
Schmidt, C., in Sarasin, P. and F., Entwurf einer Geographisch-Geologischen Beschreibung d. Insel 

Celebes, Wiesbaden, 1901. · 
Sobral, J. M., Contributions to the Geology of the Nordingra Region, Upsala, 1913 ..................... . 
Subantarctic Islands of New Zealand, Wellington, 1909 .............................................. . 
Tannhauser, F., in Reiss und Sti.ibel, Vulkanische Gebirge d. Ost-Cordillere, Berlin, II, 1904 ......... . 
Teall, J. J. H., British Petrography, London, 1888 .... 7 ............................................... . 

Tscherwinsky, P., Quantitative Zusammensetzung der Granite und Greisen, .Moscow, 1911 ........... . 
Ussing,_ N. V., Geology of the Country around Julianehaab, Greenland; Meddel. Gronl., Copenhagen, 

XXXVIII, 1911. , · 
Vandernotte, L. L'Etude Geologique des Roches Eruptives du Massif Armoricain, Paris, 1913 ........... . 
Verbeek, R. D. M., Sumatra's Westkust, Batavia, 1883 .............................................. . 
Verbeek, R. D. M., Verslagen over de Uitbarsting van Krakatau, Batavia, 1884 ..................... . 
Vitalis, J., Resultate d. Wissenchaftlichen Erforschung d. Balaton Sees, I (1), Geologie, etc., Wien, 1911 .. 
Vogt, J. H. L., Die Silikatschmelzlosungen, Christiania, I, 1903, II, 1904 ............................ . 
Wagner, P. A. Diamantfi.ihrende Gesteine Sudafrikas, Berlin, 1909 ...................... · ............ . 
Wagner, P. A., The Diamond Fields of South. Africa, Johannesburg, 1914 ........................... .. 
Washington, H. S., Chemical Analyses of Igneous Rocks, U.S. Geol. Surv., Prof. Paper No. 14, 1903 .. .. 
Washington, H. S., Roman Comagmatic Region, Carnegie Institution ofWashington, Publication No. 

57' 1906. 
Washington, H. S., Superior Analyses of Igneous Rocks from Roth's Tabellen, U. S. Geol. Surv., Prof. 
· Paper No. 28, 1904. 

Wichmann, A., Gesteine von Timor, Leiden, 1889 ........... ~ ....................................... . 
Williams, J. F., ~gneot~sRocksof_~rkansas;G. ~-Ark., A: R. (1890), Littl_eRock, 189_1. ................. .. 
Von Wolff, F., m Re1ss and Stubel, Vulkamsche Gebtrge d.. Ost-Cordlllere, Berlm, III, 1904 ......... . 
Young, G., in Reiss and Sti.ibel, Hochgebirge d. Republik Ecuador, Berlin, II, 1912 ................. . 

Abbreviation. 

G. Kir. Dist. 
Anc. Vo.Ic. G. B. 
Exp. Ant. Fr. 
G. Bayern. 
Jap. Ins. 
Bala Vole. Ser. 
Ig. R. Skye. 
G. Goldf. Br. G. 
Rocks Gren. 
G. So. Afr. 
Hochg. Rep. Ec. 
liB. Bautech. Gestp. 
Ign. R. 
Er. Krak. 
Hochg. Rep. Ec. 
D. Kaiserstuhl. 
G. Stud. Rep. Col. 
Erupt. Ves. 

Mont. Pelee. 
Mat. Min. Mad. 

Arch. Los. 
Porph. Fr. 
G. Attika. 
Jush. Saos. 
Stud. Pet. Erit. 
Kaukasus. 
Osann. 
Nat. Ant. Exp. 
D. Sudp. Exp. 
D. Tiefs. Exp. 
D. Zentaf. Exp. 
Pet. Oc. Isl. 

Ruwenz. 
Elem. Gest. 
Mont. Cim. 
Vulc. Laz. 
Ins. Celeb. 

G. Nord. R~g. 
Subant. Isl. 
Vulk. Geb. Ost.-Cord. 
Brit. Petr. 
Russian; not examined. 
G. Julhb. 

Mass. Armor. 
Sum. Westk. 
Krakatau. 
Erf. Bal. Sees. 
Sil. Schm. Los. 
Diam. Gest. S. Afr. 
Diam. Flds. S. Afr. 
W.T. . 
R.C.R. 

W.R.T. 

Gest. Tim. 
Ign. R. Ark. 
Vulk. Geb. Ost.-Cord. 
Hochg. Rep. Ec. 
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LIST OF ABBREVIATIONS. 

Only the English fonn of words etymologically 
alike, but in different lnnguages, is given. Some. 
abbreviations of serial publications, which may not 
be readily self-explanatory, are also given here. 
These 11nd the others will be found in the List of 
publicn,tions (p. 38). 

Rm~J~RENCES .. 
A .......... American. 
A. A. A. S ... American Association for the Advancement of Science. 
Aarb ....... Am· bog. 
Aars ......... Aarskrift. 
Ab ......... Abhandlung. 
Ac ......... Academy, etc. 
Afh ......... Afhandlingar. 
Afr ......... Africa. 
A. G ........ American Geologist ('Minneapolis). 
Agr ........ Agriculture. 
A . .T. S ...... American Journal of Science (New Haven). 
Ak ......... Akademie. 
Am ........ American. 
An ......... Annals, etc. 
Anh ........ Anhang., 
Anz ........ Anzeiger. 
A. H ....... Annual Report. 
As ......... Association. 
At ......... Atti. 
Aust ....... Australia . 
. B .......... Bulletin, etc. 
Bad ........ Baden. 
D. B ........ Beilage Band. 
Ber ........ Berichte, Berlin. 
B. G. S. A: .. Bulletin of the Geological Society of America. 
J3l. ......... Blatt. 
J3. M. C.Z .. Bulletin of the Museum of Comparative Zoology. 
J3tr ........ Beitrii.dge. 
Bu., Bur ... Bureau. 
C .......... Commission, etc. 
·Cb ......... Centralblatt. 
·C. I. P. \V .. Cross, Iddings, Pirsson, Washington. 
Com ....... Commission, etc. 
Cong ....... Congress. 
C. R ....... Comptes l~enclus de l'Academie Francaise. 
·Ct ......... Carte. 
D ........... Deutsch. 
·ncp ......... Department. 
]}ist;. ........ District. 
Ds ........... Denkschrift. 
Ec. G ....... Economic Geology. 
Ed .......... Edinburgh. 
Erdk ....... Erdkunde. 
Erl. ........ ErHiuterungen, Erlangen. 
Exc ........ Excursion. 
Exp ........ Expedition. 
J!'h .......... Forhandlingar. 
Fin ........ Finland. 
. F. K ....... Foldtany Kozlony.· 
.Fol. ....... Folio. 
Fr ...... : ... France, etc. 
G .......... Geology, etc. 
G. B.: ...... Great Britain. 
Ges ........ GesellschnJt. 
G. F. F .... Geologiske Foren.ing i Stockholm Forhandlingar. 
G. Kt ....... Geologische Karte. 
G. Mag ...... Geological Magazine. 
G. S ....... Geological Survey. 

H .......... History. 
Hab. Schr .. Habilitations Schrif 
Hd ......... Handlingar, etc. 
Hes ........ Hessen. 
Imp ........ Imperial. 
Ind ......... India. 
In. Diss ..... Inaugural Dissertation. 
Inst ........ Institute. 
Int ......... International. 
Ir .......... Ireland, Irish. 
It: .. _ ...... Italy, etc. 
J ........... Journal. 
Jb .......... J ahresbericht. 
J. 0: ......... Journal of Geology (Chicago). 
Jh .......... J ahresheft. 
K .......... Kaiserlich, Koniglich, etc. 
Kt. ........ Karte. 
L-A ........ ,Landes-Anstalt. 
Lab .. · ...... Laboratory. 
M .......... Mineralogy, etc. 
Mag ........ Magazine. 
M. E ......... Mining :Sngineers. 
Med ........ Meddelelser, .Medical, etc. 
Mem ....... Memoir, Memoire, etc. 
Min ......... Mining, etc~ 
.Mon ........ Monograph. 
Mt:s ........ Museum. 
N ........... New, etc. 
Nat ........ ~.National, Nature, etc. 
Nb .......... Notiztlatt. 
Nf ......... Naturforscher. 
Nh .......... Natural History, etc. 
N. J ........ N eues J ahrbuch fi.ir Mineralogic, etc. (Stuttgart). 
N.J. B. B .. Neues Jahrbuch, Beilage Band. 
N. J., Cb . _. Centralblatt ftir Mineralogic. 
Nk .......... Naturkundig, etc. 
No .......... Number, etc. 
Nor ......... Norge (Norway). 
N. S. W .... New South Wales. 
N w ......... N aturwissenschaft. 
N. Z ....... New Zealand. 
Ofv ......... Ofversigt. 
P ........... Petrography, etc. 
Ph .......... Philosophy, etc. 
Phys ........ Physical, etc. 
P. P ........ Professional Paper. 
Pr .......... Proceedings, etc., Preussen. 
Pt .......... Part. 
Pub ......... Publication. 
Q .......... Quarterly. 
Q. J. G. S. _.Quarterly Journal of the Geological Society (London). 
Qld ......... Queensland. 
R ........... Royal, Report. · 
R-A ......... Reichs-Anstalt. 
R. C. R .... Roman Comagmatic Regio'n (Carnegie Pub. 57, 1906). 
Rec ......... Records. 
Rend ...... Rendiconti. 
Rep ......... Report, Republic. 
Rev ......... Review, etc . 
S ........... Survey, South. 
Sb .......... Sitzungsberichte. 
Sc .......... Science. 
Schw ....... Schweiz (Switzerland). 
Sec ......... Secretary. 
Sh .......... Sheet. 
Soc. ......... Society. 
Sp. K ...... Spezial Karte. 
Sv .......... Service, Sverige (Sweden). 



46 CHEMICAL ANALYSES OF IGNEOUS ROCI{S, 

T. M. P. M .. Tschermak's Mineralogische Petrographische Mittheil-
ungen. 

Tr .......... Transactions. 
Un .......... Vniversity. 
Und ......... Undersokning, etc. 
Ung ......... Ungarn (Hungary). 
Ups ........ Upsala. 
U.S ........ United States of America. 
U.S. G. S ... United States Geological Survey. 
V .......... Volume. 
Ver ........ Verein. 
Vh ......... Verhandlung. 
Vid ......... Videnskab. 
W .......... Wissenschaft. 
Z ............ Zoitschrift. 
Z. D. G. G .. Zeitschrift der Deutschen Geologischen Gesellschaft. 
Z. K ........ Zeitschrift fiir Krystallographie. 

NORMATIVE MoLECULEs. 

A .......... apatite subgroup (apatite, fluorite, calcite, pyrite, 
iron, etc.). 

ab .......... albite. 
ac .......... acmite. 
an .......... anorthite. 
ap .......... apatite. 
C ............ corundum. 
cc ......... ,calcite. 
em ......... chromite. 
cs .......... Ca2Si04 • 

di .... : ...... diopside. 
en .......... enstatite. 
F ........... feldspar subgroup (orthoclase, albite, anorthite). 
fa ........... fayalite. 
fo ........... forsteri te. 
fr ........... fluorite. 
fs ........... ferrosilite (FeSi03). 

H .......... hemic subgroup (magnetite, chromite, hematite). 
hl. .......... halite, NaCl. 
hm ......... hematite. 
hy .......... hypersthene. 
il. .......... .ilmenite. 
ir ........... iron (metallic). 
kp .......... kaliophilite. 
'ks .......... potassium metasilicate. 
L ........... lenad subgroup (leucite, nephelite, halite, thenardite). 
lc ........... leucite. 
M .......... mitic subgroup (magnetite, chromite, hematite, ilmen 

ite, titanite, perofskite, rutile). 
mt ......... magnetite. 
nc .......... sodium carbonate (Na2003 ). 

ne .......... nephelite. 
ns .......... sodium metasilicate. 
0 ..... · ..... olivine subgroup (fayalite, forsterite, Ca2Si04). 

ol. .......... olivine. 

or .......... orthoclase. 
P ........... pyroxene subgroup (acmite, sodium metasilicate, po-

tassium metasilicate, diopside, wollastonite, hyper
sthene). 

•pf. .......... perofskite. 
.Pr .......... pyrite. 
Q .......... quartz. 
ru .......... rutile. 
sp., ........ spinel. 

T ....... · .... tilic subgroup (ilmenite, titanite, perofskite, rutile). 
th .......... thenardite, Na2S04 • 

tn .......... titanite. 
wo ......... wollastonite. 
Z ............ zircon. 

MISCELLANEOUS. 
bet ......... between. 
cor ......... corrected. 
E .......... east. 
ign ......... ignition. 
lab .......... laboratory. 
M .... · ...... miles. 
N ........... north. 
n ........... near. 
n. d ........ not determined. 
org ......... organic matter. 
p ........... page. · 
Pers. com ... Personal communication in advance of publication. 
R ........... rang. 
rec ......... records. 
Ref ........ reference. 
S ........... south. 
sp. gr ....... specific gravity. 
SR .......... subrang. 
tr .......... trace. 
W .......... west. 
X .......... rare earths, not identified, insoluble in melted KHS04~ 

ADDENDA TO NORMATIVE NAMES (page 35). · 

II.7.1.5. ANTANGAINOSE. Name proposed by A. Lacroix (per
sonal communication); represented by a rock from Madagascar 
(p. 581). 

II.7.2.3. BAWEANOSE. Name proposed by J. P. Iddings (per
sonal communication); represented by a rock from Bawean !Aland 
(p. 581). 

III.9.1.1. MADUPOSE. Name originally applied to III.9.1.2. 
The single analysis is transitional as to subrang (p. 701). Trans
fen·ed to 'this position.(perpotassic), as it actually falls here and 
because it thus harmonizes better with orendose (III.5.l.l) and 
wyomingose (III.6.1.1). Also, III.9.1.2 is not represented by an 
analysis. 

IV.2.3.1. Texase. Rejected·and replaced by UVALDOSE, to con
form with a modification of rules for nomenclature suggested by 
C.I.P.W. (Jour. Geology, vol. 20, p. 553, 1912). 
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CLASS I. PERSALANE. (C. I. P. W., 1902.) 

RANG. NOT NEEDED. 

I 

~;nO I No. Si02 . Al20 3 Fe20 3 · FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s Inclusive. Sum. Sp. gr. 
------ ------- ------------

1 96. 16 1.31 0.02 0.09 0. 03 trace 0. 56 0. 30 0. 51 0.08 99.06 

A3. III 1. 603 • 013 - . 001 001 -- .009 .003 

2 98. 77 FeaOt 0.19 100.01 
1.05 

A4 .. IV 1. 646 

3 97.65 FeaOt 0.34 100.00 
2.01 

A4. IV 1. 628 

CLASS I. PERSALANE. 

RANG 1-2. PREALKALIC. DARGASE. (C. I. P. W., 1902.) 

1 93.38 3.09 0. 72 n.d. 0.43 0. 34 0. 50 1. 32 n.d. 0. 12 none I 99. 90 

A 2. II 1. 556 .030 .004 (. 008) .011 .006 .008 .014 .002 --

2 92.59 3.52 0.38 0. 14 0. 18 0. 08 0. 25 2. 61 0. 28 0. 23 ~one 100.26 

A 2.II 1. 543 .034 .002 .002 .005 .001 .004 .028 .003 --

3 75. 51 14.28 1.09 0. 38 . 0. 28 0. 34 0. 20 4. 69 3. 36 trace trace trace Cl trace 100. 33 
F 0.20 

A 3. III 1. 259 .140 .007 .006 .007 .006 ·.002 .050 -- -- --

4 81.25 9. 03 0.63 0. 40 2. 48 trace 0. 25 1. 82 2. 81 1. 09 0.08 trace trace s 0.35 100. 24 
BaO 0.05 

A 1. I 1.354 .088 .004 .006 .062 -- .004 .020 .001 -- --
5 80. 99 12. 21 0.038 0. 60 0. 40 0. 07 0. 31 2.47 2. 29 99. 72 

A 3. III 1. 350 .120 .002 .008 .010 . 001 .005 .026 
., 

6 74. 21 14.44 2.33 0. 56 0. 30 0. 30 0. 23 4. 56 2. 18 0. 63 0. 44 0. 14 FeS2 0.43 100. 66 

A 2. II 1. 237 .142 .014 .008 .008 .005 .004 . 049 .005 .001 

7 75.23 13. 58 1. 21 2. 59 0.06 0. 28 0. 31 3. 68 1. 96 0. 30 0. 33 s 0.05 99. 78 2.430 
CuO 0.20 

.2.II 1. 254 .133 .008 .036 .002 .005 .005 .039 .002 .005 

.:»/ 

8 77. 69 12. 78 2.05 1. 45 1. 15 1. 26 0. 78 2. 78 99. 94 

A 3. III 1. 295 .125 . 013 .020 .029 .022 . 013 .030 . 
9 79. 69 13.49 0. 14 2.08 0. 66 0. 46 0. 08 2. 71 99. 31 

A3. III 1. 328 .132 .001 .030 .017 .009 . 001 .028 

I 



SUPERIOR ANALYSES OF FRESH ROCKS. I.l.O,()-I.2.1-2. 51 

ORDER 1. · PERQUARIC. VICTORARE. (C. I. P. W., 1902.) 

SUBRANG. NO'l' NEEDED. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

1 !.111.1.4. Q 91. i4 hy o. 23 Hardrigg, Gill, A. R. Dwerry- A. R. Dwerryhouse, Granite, Margin of 
or 1. ()7 Eskdale, Cum- ·house. Q. J. G. S., LXV, No. 118, ab 4. i2 

berland, England. p. 64, 1909. 1.4.1.3. 

2 I.l.O.O. Not calculated Adriaans Kop, C. C. Gardt- A. L. Hall, Quartz rock. 97.43 of Si02 
Secucuni Land, hansen. Tr. G. Soc. S. Afr., is quartz. 
Transvaal. XIII, p. 14, 1911. 

~ 

3 I.l.O.O. Not calculated Signal Hill, C. C. Gardt- A. L. Hall, Quartz rock. 97.15 of Si02 
Secucuni Land, hansen. Tr. G. Soc. S. Afr., is quartz. 
Transvaal. XIII, p. 14, 1911. 

ORDER 2. DOQUARIC. BELGARE. (C. I. P. W., 1902.) 

SUBRANG 1-2. PREPOTASSIC. ARIZONOSE. (SPURR AND WASHINGTON, UNPUBLISHED.) 

1 !.(1)2.112.2(3). Q 83. iO hy 1. S9 Mount Orient, E. T. Allen. B. K. Emerson, N orthfieldite Pers. com. 
or i. iS il 0.30 Pelham, Ramp- A. J. S., XL, (quartz ab 4.19 
an l.G7 shire County, p. 215, 1915. rock). 
c 0.20 Massachusetts. 

2 !.112.1.(1)2. Q so.{)<! hy o. 50 Rel vetia, Arizona. H. S. 'Vash- Spurr and Washington, Arizonite 
or 15.57 il 0.30 ington. not published. (quartz ab 2.10 hm0.3S 
an o. 2S ru O.OS dike rock). 
c 0.10 

-3 !.2(3).1.1. Q 55.()2 hy 0. iO 'fonopah, Nevada. W. F. Hille- J. E. Spurr, Muscovite No feldspar. 
or 27. SO mt 1.39 _brand. Ec. G., I, granite. ab 1. 05 hmO.lG 
an 1. G7 p. 375, 1906. 
c 8.3() 

•1 111 •112.1.112. Q GS.S2 hy G.33 Bully Hill mine, E. T. Allen. J. S. Diller, 
or ll. 12 mt 0.9a Shasta County, U. S. G. S. B. 213, Metarhyolite. ab 2.10 il 0.15 
c ().53 California. p. 127, 1903. 

5 !.2.1.112. Q GS. 7G hy 1. 79 Heidenstein, Student of A. Schmidt, 
or 14. 4() mt 0.4() M:un~terthal, Bunsen. Ref., N.J., Porphyry. InW.T., ab 2. G2 ; 
an 0. 2S Schwarzwalcl. 1889, I, p. 95. p.123. 
c S.98 

6 !.2(3).1.111• Q 54.42 hy o. so Hiiuselberg, Hesse. Surv. lab. G. IGemm, Granite. 
or 27.24 mt 0. iO Erl. G. Kt. Res., ab 2.10 il 0. i() 
an O.liG hm 1. iG Bl. Birkenau, 
c S.87 ap 0. 34 p. 33, 1905. 

7 !.112.1.1(2). Q 57.30 hy 4.5() Kupferherg, Harr.. K. Eyme. 0. H. Erdmann~- Quartz-mica Border of or 21. GS mt 1. SG doerfer, rock. granite . . nb 2. G2 ap 0. G7 
c 9.08 Jb. Pr. G. L.-A., 

XXXII, (2), 
p. 185, 1912. 

8 I 11.211.211.2. Q 57.42 hy 3. 82 Radomiltz, C. v. John. C. v. John, Moldavite. Meteoric? or IG. G8 mt 3.02 n. Budweis, Jh. G. R.-A., Wien, ab G. 81 
an 0.12 Bohemia. p. 473, 1889. Not in W. T. c ().12 

9 !.2.2.1.0 Q G5.40 h'y 5.53 Mount Bischoff, H. Sommerlad. A. v. Groddeck, Porphyry. InW.T., or 15.57 mt 0. 23 Tasmania. Z.D.G.G., p. 123. nb 0. 52 
fill 2.50 XXXIX, p. 80, 1887. 
c 9.59 



52 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued .. 

RANG 1-2. PREALKALIC. DARGASE. 

No. Si02 Al20 3 ·Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ------------- -------~ 
1 81.43 13.70 1.58 n. d. 0.06 0.37 1.02 1.28 0.92 100.36 

A4. IV 1.357 .134 .010 (.020) .002 .006 .016 .014 

2 80.36 11.12 1. 77 n. d. 0.56 0.67 1. 82 2.47 1. 96 100.73 

A3. III 1. 339 .109 .011 (.022) .014 . 012 .030 026 

3 82.61 8.30 2.54 0.45 n. d. 0.26 1.44 2.98 0.75 0.20 99.53 

A3. III 1. 377 • 081 .016 .006 - .005 .023 .032 .003 

RANG 1-2. PREALKALIC. DARGASE. 

84.15 . 9. 67 0.51 0.07 0. 041 0. 53 2.65 1. 57 0.74 0.21 trace trace F 0.02 100. 14 
SrO trace ' 1 

A 3. III 1. 403 .095 .003 .001 .001 .010 .043 .017 - -
.. 

76.71 12.81 0.80 1.72 0.40 1.90 1. 76 1.48 0.77 0.33 0.14 0.48 0.27 Zr02 0.03 99.66 2.613 s 0.06 
2 

A 1. I 1. 279 .126 .005 .024 .010 .034 .028 .016 .002 .003 .004 

3 74.89 15.11 1.06 2.26 0.82 1. 67 2.06 0.73 0.50 0.31 0.27 0.22 99.90 

A 2. II 1. 248 .148 .007 .031 .021 .030 .033 .008 .002 .003 

RANG 3. ALKALICALCIC. 

1 80.55 9.87 2.13 n. d. 0.81 2.21 0.42 2.43 1. 06 99.48 

A4. IV 1. 343 .096 .013 (. 026) .020 .039 .007 .025 

I 

?. 82.68 9.56 n. d. 1.13 1. 52 2.06 ' 0.63 2.28 n. d. 0.18 100.04 

A4. IV 1.378 .094 - .015 .038 .037 .010 .024 .003 

3 82.28 10.08 n. d. 2.03 0.98 2.24 0.28 2.20 0.06 100.15 

A4.1If 1.371 .099 - .028 .025 .040 ,005 .023 

4 78.61 12.01 0.16 3.09 1. 39 1. 62 0.44 3.06 n. d. 0.11 100.49 

A3. III 1. 310 .118 .001 .• 043 .035 .029 .007 .033 .002 

5 77.96 12.20 0.14 3.36 1.48 1.94 0.61 2.70 n. d. 0.10 100.49 

A3. III 1. 299 .120 .001 .047 .037 .035 .010 .029 . 001 

" 

RANG 3. ALKALICALCIC. 

1 77.6 11.2 1.8 1.2 1. 7 2.0 1.3 2.0 0. 9 

r-
99. 7 

B3. IV 1.293 .110 .011 .017 .043 .036 .021 .021 



SUPERIOR ANALYSES OF FRESH ROCKS. 1.2.1~2.3-1.2.3.3. 53 

ORDER 2. DOQUARIC. BELGARE-Continued. 

SUBRANG 3. SODIPO'rASSIC. CARDIFFOSE. (ADAMS AND BARLOW, 1910.) 

No. Symbol. Norm. Locality. 

I 
J\.nalyst. Reference. Rock name. Remarks. 

I' 

1 1.2.112.3. Q ()8.58 hy 2.84 Pine Lake, N. N. Evans. F. D. Adams, Nodule in Also in Can. 
or 7. 78 Cardiff Township, B. G. S. A., IX, granite. G. S., Mem. 6, ub 8.38 
an 1. li7 Ontario. . p. 169, 1898. p. 134, 1910. 
c 10.00 Cf. No.1, 

1.3.1.2. 
In W. T., p.123. 

2 1.2(3).112.3. Q 56.58 hy 4. 30 Grainsgill, L. J. Spencer. A. Harker, Greisen. In W. T., p.123. 
or 14.46 Carrock Fell, Q .. T. G. S., LI, ub 15.72 
an 3.34 England. p. 141, 1895. 
c 4.18 

3 1.211.111•113. Q ()2.22 mt 0. iO Chemin A.uriasque, Pisani. A. Michel Levy, Porphyry. 
or 17. 79 ll 0.46 Esterel, France. B. Soc. G. Fr., XXI, ub 12.05 hm 2.08 
an 1. 39 p. 130, 1912. 
c 2.14 ., 

SUBRANG 4-5. J>RESODIC. 

1 1.2(3).(1)2.4. Q ()1.38 hy 0.10 Belmont, Nevada. H. N. Stokes. "J. E. Spurr,· Beresite. I~ W. T., p. 375 .. 
or 9.45 mt 0.53 A. J. S.,.X, p. 358, ab 22.53 hm0.32 
an 2. 78 1900. 
c 2.55 

2 !.2(3).2(3) .(3)4. Q 56.16 hy 3. 77 Koshinzan, N. Yoshida. S. Kozu, Granite. 
or 8.90 mt 1.16 Sumiyoshi, pers. com. uh 14.67 il 0.30 
an 6.67 ap 1. 01 Settsu, Japan. 
c 5.92 

3 I11.211.2(3).4. Q 54.48 hy 5. QG BaHan dean, G. R. Patten. A. R. Agric, Granite. H. C. Richards, 
or 4.45 mt 1. 62 Queensland. Chern. Qld., 1912. pers. com. ub 17.29 up 0. G7 
an (i.39 
c 8. 57 

SUBRANG 1-2. J>REJ>OTASSIC. 

1 1.211.3.2. Q (il.t32 hy 5. 43 Garrarus, County Jones and F. W. C. Reed, Felsite. I~ W. T ., p. 123. 
or 13.90 Waterford, Robinson. Q. J. G. S., LVI, uh 3.<i7 
an 10.84 Ireland. p. 679, 1900. 
c 2.55 

2 1.211.3.2. Q ()2.64 hy G.18 Budweis, Bohemia. C. v. John. C. v. John, Moldavite. Meteoric? 
or 13.34 Vh. G. R.-A. Wien, Not in W. T. ub 5. 24 
an 10.29 1899, p. 179. 
c 2.35 

3 1.2.311 •112. Q G4. 2() hy 6. 20 Radomiltz, C. v. John. C. v. John, Moldavite. Meteoric? 
or 12. 79 n. Budweia, Jb. G. R.-A. Wien, NotinW. T. ab 2. G2 
an 11.12 Bohemia. 1889, p. 473. 
c 3.16 

4 I(II).2(3) .113.112. Q 55.98 hy 9. 31 Trebitsch, C. v. John. C. v. John, :Moldavite. Meteoric? 
or 18.35 mt 0. 23 Bohemia. Vh. G. R.-A.., W.i.en, Not in W. T. ub 3. 67 
!\11 8.06 1899, p. 179. 
c 5.00 

I 

5 1(1!).2(3).3.2. Q 54.(\(l hy 9.90 Trebitsch, C. v. John. C. v. John, Moldavite. :Meteoric? 
or 1G.12 mt 0.23 Bohemia. Vh. G. R.-A., Wien, · Not in W. T. nh 5. 24 
an 9. 73 1899, p. 179. 
c 4. 69 

SUBRANG 3. SODIPOTASSIC.· 

l I". 2(3). 3. 3. Q 55.20 hy 5.09 Sturmhaube W. Herz. L. Milch, Granite. 
or 11. (iS mt 2 . .55 IUesengebirge. N.J. B. B., XV, ub 11.00 
an 10.01 p. 115, 1902. I 

c 3.26 



. 54 CHEMICAL ANALYSES OF. IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 4. ALKALICALCIC. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 FI20+ FI20- Ti02 PzOs MnO Inclusive. Sum.· Sp.gr. 
--·- ~-- ---------- --- --------- ---

1 77. 21 15. 38 0. 72 0. 93 0. 42 2. 18 2. 26 0. 50 0.39 0.02 100. 01 

A3. III 1. 287 .151 .004 .013 .Oll .039 . 036 .005 

RANG 4. DOCALCIC. 

1 77. 75 12. 90 n. d. 2.60 0.22 3.05 0. 26 2. 58 0.06 99. 46 

A 4_. IV 1. 296 .126 -- .036 .006 .055 • 004 . 028 

RANG 4. DOCALCIC. 

I 

1 77. 52 16. 78 n. d. 0. 84 0. 32 2. 56 1. 21 0. 62 0. 33 100. 18 

A 4. IV 1. 292 .165 - .012 .008 • 046 . 019 .007 

CLASS I. PERSALANE. 

RANG 1. PERALKALIC. ALASKASE. (C. I. P. W., 1902.) 

1 76. 81 10. 96 1. 18 0.08 0. 14 none 0. 26 8.50 1. 17 0.48 0. 13 trace none 99. 71 

A 2. II 1. 280 .107 .008 • 001 .004 - .004 .090 .002 - -

2 76. 77 12. 63 1. 13 0. 27 0. 07 0. 21 0. 30 6. 43 1. 55 0;49 0. 18 O.Q4 none 100.07 

A 2. u. 1. 280 .124 .007 .004 .002 .004 .005 .068 .002 -- --

3 79. 19 9.88 0. 21 0. 63 0. 55 none 0. 66 7. 68 0. 54 0.03 none none none C02 0.64 100.01 

A 2. II 1. 320 .097 ',001 .009 .014 - .Oll .082 -- -- -

4 78. 11 11. 50 1. 60 n. d. 0. 25 0.51 0.54 6.26 1. 90 0. 08 100. 75 

A 4. IV 1. 302 .113 .010 [. 020] .006 .009 .009 .067 . 001 

5 77. 90 11. 61 0.86 n. d. 0. 75 0.42 0.47 7. 20 1. 76 100.97 

A 4. IV 1. 298 .114 .005 [. 010] .019 .007 .008 .077 

6 75. 71 13.50 0. 85 n. d. 1. 02 0. 64. 0. 38 5. 75 2. 37 100. 22 

A 4. IV 1. 262 .132 .005 [: 010] .026 .011 .006 .062 

7 72. 92 13. 70 0. 93 1. 10 0. 25 0. 29 0.19 9. 10 0. 69 0.36 0.25 99. 78 I 

A 2. II 1. 215 .134 .006 .015 .006 .005 .003 .097 .005 .003 

8 82. 59 9.81 0. 10 0. 42 0.20 0. 17 0.49 5. 86 0. 23 0. 13 C02 0.05 100. 17 2. 641 
SO a 0.05 

A 2. II 1. 377 .096 .001 .006 .005 .003 .008 .063 .00.1 
Org. 0.07 

9 78. 16 11. 01 0. 10 0. 63 0. 15 0. 30 0. 36 7. 97 0. 17 0. 21 0. 32 0. 07 trace C02 none 100. 12 2. 589 
Zr02 none 

1. I 1. 303 .109 . 001 .009 .004 .005 .006 . 085 .004 -- -- SOa none 
Cl 0.04 A 
FeS2 o. 45 
Cr20a none 
NiO none 
BaO 0.18 
SrO none 

I 
CuO trace 

I 



SUPERIOR ANALYSES OF FRESH ROCKS. !.2.3.5-1.3.1.1. 55 

ORDER 2. DOQUARIC. BELGARE-Continued. 

SUBRANG .4-5. PRESODIC. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

1 !.2(3).3.(4)5. Q 56.58 hy 2.29 Bagan, Luzon, Govt. lab .. A. J. Eveland, Granite. 
or 2. 78 mt 0.93 Philippine Min. Bureau ab 18.86 
an 10.84 Islands. Manila. B. 4; 
c 7.24 p. 41, 1905. 

SUB RANG 1-2. PRE POT AS SIC. 

1 !.2(3).(3)4.(1)2. Q 57.12 hy 5.35 Radoinil tz, C. v. John. C. vonJohn, Moldavite. Igneous? 
or 15.57 n. Budweis, Jh. G. R-A. Wien, Not in W. T. ab 2.10 
an 15.29 Bohemia. 1889, 473. 
c 3.98 

SUBRANG 4-5. PRESODIC. 

" 
I !:2.(3)4.4. Q 61.44 hy 2.38 Bethel, C. F. McKenna T. N. Da1e, Granite. 

or 3.89 Vermont. U. S. G. S. B. 404, ab 9. 96 
an 12.79 p. 111, 1909. 
c 9.49 

ORDER 3. QUARFELIC. COLUMBARE. (C. I. P. W., 1902). 

SUBRANG 1. PERPOTASSIC. BISBOSE. (H. S. WASHINGTON, 1916.) 

1 !.3.1.1.0 Q 42.72 hy 0.40 Near 'Vaco .T unction, G. Steiger. F. L. Ransome, Granite Also in U.S.G.S. 
or 50.04 il 0.30 Bisbee Quad- U.S. G. S. P. P. 21, porphyry. Fol. 112, p. 7, ab 2.10 hm 1.18 
c 1. 33 mngle, Arizona. p. 77, 1904. 1904. 

2 !.3.1.111• Q 49.92 hy 0.20 .T arb ridge District, G. Steiger . F. C. Schrader, Rhyolite. 
or 37.81 mt 0.46 Nevada. U.S. G. S. rec. lab. ab 2.(i2 il 0.30' 
an 1.11 hmO.SO 
c 4. 79 

3 !.3.1.1(2). Q 44.40 hy 2.46 Bahia Rodriguez, M. Dittrich. P. Quensel, Felsite "Very fresh.': or 45.59 mt 0.23 Sky:rincr Water B. G. Inst. Ups., porphyry. ab 5. 76 
c 0.41 Patago~ia. ' XII, p. 28, 1913. 

4 !.3.1(2).1(2). Q 48.18 hy 3.11 Col des Sacs, Pisani. A. :Michel-Levy, Pyromeride. 
or 37.25 il 0.15 Esterel, B. Serv. Cte. G. Fr., ab 4. 72 
an 2.50 France. XXI, No. 130, 
c 3.06 p .. 40, 1912. 

5 !.3.111.1(2). Q 44.70 hy 3.22 Villetelle, Pisani. L. de Launay, Quartz 
or 42.81 La Creuse, B. Sv. Ct. G. Fr. porphyry. ab 4.19 
an 1. 95 France. XI, No. 83, p. 76, 
c 2.24 1902. 

6 !.3.1.111• Q 47.76 hy 3.92 Gueret, Pisani. L. de Launay, Porphyry. 
or 34.47 La Creuse, B. Sv. Ct. G. Fr., ab 3.14 
an 3.06 France. XI, No. 83, p. 76, 
c 5.41 1902. 

7 !.3(4).1.1. Q 35.52 hy 1. 52 Suppatsch, H. Santesson. F. Svenonius, Porphyry. Notin W. T. or 53.93 mt 1. 39 J ukkasj arvi, Sver. G. Unds., ab 1. 57 il o. 76 
an 1. 39 Lapland. No. 183, p.15, i900. 
c 2.96 

8 !.113.1.1(2). Q 56.46 hy 1.16 Wormkethal, Pufahl. 0. H. Erdmannsdoerfer, Porphyroid. Border of gran-or 35.03 mt 0.23 Broclmn, . .Tb. Pr. G. L.-A., ite. ab 4.19 ap 0. 34 c 2.55. Harz. XA.'"VII, p. 352, 1906. 

9 I. 3.1.111• Q 44.34 hy 0.93 Bee Mountain Gap, W. A. Greig. E. C. Andrews, Quartz-or 47.26 mt 0. 23 Cobar, New N. S. Vil. G. S., Min. orthoclase ab 3.14 n 0.61 
an 1.39 South Wales. Res. No.17, p. 65, porphyry. c 1.33 1913. 



56 CHEMICAL ANALYSES OF IGNEOUS ROOKS. 

CLASS t. PERS.f\LANE-Continued. 

RANG 1. PERALKALIC. ALASKASE. 

\ 

No. Si02 AlaOa Fe20 3 FeO MgO .CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

----------------------------
1 78.83 10.88 1:63 n. d. 0.35 0.22 2.13 5.31 0.32 99.67 

A4. IV 1.314 .106 .010 (. 020) .009 .004 .034 .• 057 

:2 79.75 10.47 0.64 0.92 0.13 0.15 1.36 6.01 ·0. 60 0.08 0.15 trace trace Zr02 0.05 100.37 s none 
NiO none 

.ALI 1.329 .103 .004 .013 .003 .003 .022 .064 .002 - - BaO 0.06 
SrO trace 
LhO trace 

I 

3 76.10 12.95 0.65 0.09 0.14 0.12 2.36 6.50 0.48' 0.17 0.07 0.02 trace C02 none 99.65 
NiO none 

A2. II 1.268 .127 .004 .001 .004 ,002 0.38 0.69 .001 - -

4 75.67 12.43 2.27 0.15 none trace 2.01 6.73 0.41 <> trace 99.67 

A3. Ill 1.261 .122 .014 .002 - - .032 .071 -

5 77.36 11.37 0.31 0.36 0.14 0.30 1. 38 7;28 0.26 0.55 0. 16 0.03 0.03 C02 0.06 99.97 s 0.33 

A1. I 1.289 .111 .002 .005 .004 .005 . 023 .078 .. 002 - -
Cr20s none 
BaO 0.05 

0 

6 '75.39 13.65 0.38 0.18 0. 15 0.51 1. 84 6.81 1.13 trace trace 0.14 100.18 

A2. II 1.257 .134. .002 .003 .004 .009 . 030 . 072 ·- - .002 
\ 

7 74.72 12.80 0.59 0.83 0.04 0.62 2.20 6.32 0.94 0.55 0.44 0.02 0.13 C02 0.21 100.47 
Zr02 0.02 
s 0.02 

A1. I 1.245 .125 .004 .on .001 .011 .035 • 067 .006 - . 002 BaO 0.01 
SrO 0.01 

8 74.40 14.43 0.22 0.89 0.07. 0.58 1. 76 6.56 0.92 0.15 0.12 0.22 trace F 0.04 100.36 BaO trace 
SrO none 

A2. II 1.240 .142 .001 .012 .002 • 010 . 028 .070 .002 .002 - LhO trace 

9 73.23 12.73 0.99 ·0.16 0.22 0.61 1. 91 5. 17 4.51 0.53 0.09 0.02 trace BaO 0.02 100.19 SrO none 

A2. II 1.221 .125 .006 .002 .006 .011 . 030 .056 .001 - -

10 76.71 11.68 1.01 1.50 0.16 0.44 0.80 6.65 0.61 0.09 99.65 

A3. m 1.279 .115 .006 .021 .004 .008 • 013 .071 .001 

11 77.10 10.64 1.55 n. d. 1.05 none 0.64 5.98 2.50 99.46 

A4. IV 1.285 .104 .010 (. 020) .026 - • 010 .064 

12 76.40 10.60 1.40 n. d. 0.38 none 2.57 7.45 1. 60 0.06 100.46 

...... 3. III 1.273 .104 .009 - .010 - .042 .080 • 001 

13 76.25 11.10 1.68 0.45 0.26 0.39 1.16 7.85 1. 00 0.13 100.27 ·-
A3. III 1.271 .109 .on .006 ~ 007 .007 . 019 . 084 • 002 

14 75.90 11.43 . 1. 70 0.30 0.26 none 2.47 6.40 0.89 0.06 99.41 .. 
A3. m 1.265 .112 .011 .004 .007 - . 040 .068 • 001 

15 79.21 9.93 0.98 trace 0.40 0. 10 2.05 5. 25 1. 51 99.43 

A3o. m 1.320 .097 .006 - .010 .002 .033 .056 

16 75.69 11. 64 1. 30 0.84 0.20 0. 75 2. 42 6. 16 0. 66 0. 16 0.04 0. 21 100.07 

A2. II 1.262 .114 .008 .012 .005 .014 .039 .066 .002 -- .003 



No. Symbol. 

1 0 !.3.1.2(3). 

2 !.3.1.2.0 

3 !.3( 4).1.2(3). 

4 !.311.1.2. 

5 !.311.1.2. 

!.3(4).111 .2. 

7 !.3( 4) .1(2) .211 • 

8 !.311.1.2. 

9 !.3.1(2).2(3). 

10 !.3.111 .(1)2. 

11 !.3.1.(1)2. 0 

12 !.3(<1).1.2. 

13 !.3(4).1.112. 

14 !.3(4).1.2(3). 

15 !.3.1.2(3). 

SUPERIOR ANALYSES OF FRESH ROCKS. 1.3.1.2. 

ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 2. DOPOTASSIC. M.AGDEBURGOSE. (C. I. P. W., 1902.) 

Norm. Locality. 

~ ~: ~g hy 3. 54 Pine Lake, 
ab 17. 82 Ontario. 
an 1.11 
c 1.12 

Q 47.82 hy 1. 22 Blowing Rock, 
or 35.58 mt o. 93 Wataug~ County, 
~~ 1~: ~ n o. 30 North Carolina. 
c 1.43 

Q 37. 08 hy o. 40 . Felch Mountain, 
~b ~~: ~¥ ~m 8: ~ Michigan. 
nn 0.56 
c 1.84 

Analyst. 

Norton-Ev~ns. 

W. F. Hille
brand. 

H. N. Stokes. 

Reference. 

F. D. Adams, 
B. G. S. A., IX, p. 
169, 1898. 

T. L. Watson, 
J. G., XII, p. 223, 
1904. 

Rock name. 

Granite. 

Quartz 
porphyry. 

H. L. Smyth, Granite. 
U.S. G. S. Mon. 36, 
p. 389, 1899. 

Q 38.58 mt 0.46 Little Montreal F. P. B.urrall. 
~b ~~: ~~ hm 1. 

92 River, Keweenaw 
L. L. Hubbard, Felsite. 

c 1. 94 Point, Michigan. 
:Mich. G. S., VI, pt. 
2, p. 28, 1898. 

Q 40.08 hy 0.53 Bachelor :Mine, W. C. Wheeler. W. H. Emmons, Rhyolite. 
~b ~:g~ ut 8:~8 Creede, Colorado. U. S. G. S. Rec. lab. 
nn 1. 39 
c 0.51 

~ ~~:gg ~ gJg Silver Cliff, 
ab 15.72 il o. 30 Colorado. 
an 2. 50 hm 0. 16 
c 2.35 

L. G. Eakins. W. Cross, Rhyolite·. 
U.S. G. S. A. R. 17, 
II, p. 324, 1896. 

Q 36.42 hy 0.50 Lake Fork, San R. C. Wells. 
~~ ~~:~~ ;rt 8:8~ Cristobal quad-

W. Crose, Rhyolite. 

an 3.06 rangle, Colorado. 
c 1. 22 

~ ~~: ~g ~ ~j~ Currant Creek, 
ab 14.67 il o. 30 Pikes Peak, 
nn o. 83 ap o. 67 Colorado. 
c 4.18 

Q 40.62 hy o. oo Buena Vista Peak, 
~b ~~: ~~ nt 8: n Amador County, 
an 3. 06 hm o. 80 California. 
c 2.96 

Q 44. 34 hy 2. 51 
or 39.48 mt 1. 39 
ab G. 81 
an 2. 22 
c 2.35 

Banavie, 
Argy llshire, 
Scotland. 

U.S. G. S. rec. lab. 

W. F. Hille- E. B. Mathews, 
brand. U. S. G. S. B. 148, 

p. 160, 1897. 

'Granite 
(sheared). 

W. F. Hille- H. W. Turner, Rhyolite. 
brand. J. G., III, p. 407, 

1897. 

.G. Wilson. G. S. Un. K., Sum. Granite. 
Prog., 1898, p. 43. 

Q 47. 70 hy 5. 24 Collet Redon, Pisani. 
~b 3~: ~~ Esterel, France. 

A. Michel Levy, Pitchstone. 

c 3.06 

Q 35.82 ac 3. 70 Colle de.la Motte, Pisani. 
or 44. 48 ns 1. 22 E l F 
ab 12. 58 hy 1. oo stere , ranee. 

il 0.15 

Q 37.98 di o. 22 Mont Vinaigre, Pisani. 
~b 4g: b& ~ 8: gg Esterel, France. 
an 1. 67 il 0. 30 

hm 1.06 

Q 36. GO hy o. 70 Mont Vinaigre, Pisani. 
~b ~~: ~~ ft1t 8: r~ Esterel, France. 
C 0. 41 hm 1. 28 

J. Deprat.. Q 46. 32 hy 1. oo Monte Tombalo, 
~b ~~: ~~ hm O. 98 Kruzzino, 
an o. 56 Cors~ca. 
c 0.61 

B. Sv. Ct. G. Fr., 
XXI, No. 130, p. 40, 
1912. 

A. Michel Levy, Pitchstone. 
B. Sv. Ct. G. Fr., 
XXI, No. 130, p. 41, 
1912. 

A. Michel Levy, Porphyry. 
B. Sv. Ct. G. Fr.; 
XXI, No. 130, p .. 40, 
1912. 

A. Michel Levy, Pyromeride. 
B. Sv. Ct. G. Fr., 
XXI, No. 130, p. 44, 
1912 .. 0 

J. Deprat, Rhyolite. 
B. Sv. Ct. G. Fr., 
XVII, No. 117, 
p. 59. 1907. 

16 !.3(4).111.2(3). I Q 35.94 di 1.18 Vegagatan, 
~f) ~& l~ ~ ~: ~g 'Goteborg, 
an 2. 50 n o. 30 Sweden. 

Mauzelius 
and Berg. 

P. J. Holmquist, 
B. Un. Ups., VII, 
p. 268, 1906. 

Granite. 

57 

Remarks. 

Cf.No.l. !.2.2.3. 
In.W. T., p.'·125. 

Also in U. S. 
G. S. B. 168, 
p. 52, 1900. 

In W. T., p.l25. 

In W. T., p.l25. 

Not in W. '1'. 

In W. T., p: 125. 

In W. T., p.125. 

Also in U. S. 
G. S. A. R. 
17, II, p. 721, 
1896. 

In W. T., p.l25. 

Not in W. T. 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. ALASKASE~Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- -------------------------
17 75.34 12. 51 0. 62 1. 52 0. 20 0.40 2.00 6.55 0. 36 0. 15 0. 23 99.88 

A2. II 1.256 .123 .()04 • 021 .005 .007 .032 .070 .002 .003 

18 76.43 11. 69 0.57 0. 62 0. 30 trace 1. 62 6. 96 0.84 trace 0. 09 C02 0.08 99. 30 2. 600 
SOa 0.10 

B2. III 1. 274 .114 .004 .008 .008 - .026 • 074 - -
19 76. 06 11. 36 2. 23 n. d. 0. 12 0.58 1. 17 7. 27 0. 90 0. 12 99.81 2.613 

A4. IV 1. 268 .111 • 014 (. 028) .003 .010 .019 .078 .002 

20 76.80 10. 77 1. 32 0.05 0. 18 0. 55 2. 00 6. 99 0. 98 0. 17 C02 0.08 99. 98 2. 559 

A3. III 1. 280 .106 .008 .001 .005 .010 .032 .074 .002 

21 75. 76 12.68 0.49 0. 99 0. 14 0.49 1. 11 7.42 0. 62 0. 07 SOa 0.38 100. 15 2. 615 

A3. Ill 1. 263 .124 .003 • 014 . 004 .009 .018 .079 -

22 75.25 12.25 1. 45 0.50 0. 25 0.30 2. 20 5.67 0. 64 0.47 0. 82 0. 12 99. 92 

A2. II 1.254 .120 .009 .007 .006 .005 .035 .061 . 010 . 001 

23 75. 16 10.50 3. 19 0.45 0. 72 0. 10 _, 0. 78 6. 52 1. 20 1. 03 . 0. 30 0.06 100.01 

A2. 11 1. 253 .103 .020 .006 .018 .002 .013 .069 .004 --

24 76.44 12.39 0.20 1.80 0.32 0.46 0. 63 6.52 1. 09 99. 85 

A3. Ill 1. 274 .121 .001 .025 .008 .008 .010 .069 (100. 10) 

25 75. 57 12. 74 0.49 1. 39 1.01 0. 23 1. 96 5. 56 0. 67 C02 Q.07 99. 69 

A3. III 1. 260 .125 .003 • 019 .025 .004 .032 .060 

26 75.41 13.81 0. 34 1.22 trace 0. 67 1. 20 6. 42 0. 44 Li20 0.21 99. 72 

A3. Ill 1. 257 .135 .002 .017 -- .012 .019 .068 

27 80. 94 10.05 0.50 0.47 0. 10 0. 30 1. 73 5.08 0.85 100.02 

A3. Ill 1. 349 .098 .003 .007 .003 .005 .027 .054 

28 77.46 9.36 1.50 0. 85 0. 12 0. 17 1.36 5. 15 3.40 trace 99. 37 .. " 
A3. III 1. 291 .092 .009 .012 .003 .003 .022 .055 

29 78. 64 9. 85 0.54 2.00 0. 10 0.80 2.03 5. 16 0.40 0. 14 0. 67 trace 100.33 

A2. II 1. 311 .097 .oo3 .028 .003 .014 .032 .055 .008 

30 77.82 11. 46 0. 30 0. 09 0. 23 0. 22 0. 86 '7. 19 1. 40 0. 36 0.02 0.04 trace C02 0.02 100. 11 2.596 
SO a 0.07 
BaO 0.02 

A1. I 1. 297 .112 .002 .001 .006 .004 .014 0. 77 - - - Li20 trace 

31 77. 39 9. 50 0.30 1. 08 0. 17 0.42 1. 72 6.54 2. 14 0.08 0.45 0.06 trace C02 trace 99. 89 2.625 
Zr02 none 
c trace 

Al. I 1. 290 0.93 .002 '.015 .004. .007 .027 .069 .006 - - s none 
Cr20a none 
V20a none 
NiO none 
BaO 0.04 
SrO none 
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ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 2. DOPOTASSIC. MAGDEBURGOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

17 !.3( 4).111.211• Q 36.42 hy 2. ss J ohanniskirche, E. Ostlund. P. J. Holmquist, Granite. 
or 38.92 mt 0. 93 Goteborg, ·B. Un. Ups., VII, ab 16.77 il 0.30 
an 1. 95 Sweden. p. 268, 1906. 
c 1.43 

18 I .311.1.2. Q 39.72 hy 1. 33 Alvenslehen, Hampe. F. Klockmann, Quartz In ,V. T., p.125. 
or 41.14 mt 0.93 n. Magdeburg, Jb. Pr. G. L.-A., porphyry. ab 13.62 
c 1. 43 Russia. XI, p. 192, 1892. 

19 I.3( 4) .1(2) -~· Q 38.10 hy 4.00 Klinzerberg, BodHtnder. F. Klockmann, Quartz In W. T ., p. 125. 
or 43.37 n. :Magdeburg, Jb. Pr. G. L.-A., porphyry. ab 9. 96 
an 2. 78 Saxony. XI, p. 180, 1892. 
c 0.41 

20 !.3(4).1.2. Q 37.74 di 1. OS Hazel berg, C. Ambronn. C. Ambronn, Schliere in 
or 41.14 \\'0 0.46 n. Ammelshain, In. Diss. Leipz., porphyry. ab 16.77 il 0.15 

hml. 32 Saxony. p. 56, 1907. 
tn o. 20 

21 !.311 .111.2. Q 38.88 hy 1. 85 Eckerthal, Eyme. 0. H. Erdmanns- Granite 
or 43.92 mt 0. 70 Brocken, doerfer. (aplitic). ab 9. 43 
an 2. 50 Harz. Jb. Pr. G. L.-A., 
c 1.84 ~/ XXVII, p. 345, 1906. 

22 !.311.1.2(3). Q 40.08 hy o. 60 Ampanobe, Boiteau. A. Lacroix, Rhyolite. 
or 33.92 il 1. 06 Sakala ve District, C. R.., CLVII, ab 18.34 hm 1.45 
an o. 56 ru 0. 24 Madagascar. p. 18, 1913. 
c 2.24 np o. 34 

23 I.3.111.2. Q 44.34 hy 1. so Mount I vohitsombe, Boiteau. A. Lacroix, Rhyolite. 
or 38.36 mt 0.46 Sakalave District, C. R, CLVII, ab 6. 81 il O.Gl 
an 0.56 hm 2.88 Madagascar. p. 18, 1913. 
c 1. 9.4 

24 I.3.111 .(1)2. Q 45.12 hy 3. 97 Bolshoj Pit River, A. N ikitinsky. A. Meister, Granite. 
or 38.36 mt 0.23 J enissei District, Reg. Aurif. S.iber., ab 5. 24 
an 2.22 Siberia. IX, p. 245, 1910. 
c 3.47 

25 !.311.1.211• Q 39.54 hy 4. 61 Bolshoj Pit River, N. Podkopajev. A. Meister, Granite. 
or 33.36 mt 0. 70 J enissei District, Reg. Aurif. Siber., ab 16.77 
an 1.11 Siberia. IX, p. 245, 1910. 
c 2.96 

26 !.3.1(2).2. Q 41.76 hy 1. 98 Angara River, A. Karpov. A. l\1 eister, Granite. Border of dike. or 37.81 mt 0.46 J enissei District, Reg. Aurif. Sib., Cf. No. 257, ab 9. 96 
an 3.34 Siberia. . IX, p. 193, 1910. 1.4.1.3. 
c 3. 67 

27 !.3.1.211 • Q 50.76 hy 0.83 Taisoni River, D. Funk. R. D. M. Verbeek, Quartz 
or 30.02 mt 0. 70 Hitou, Ambon Jaarb. Mijnw., porphyry. ab 14.15 
an 1.39 Island, Moluccas. XXXIV, p. 181, 
c 1. 22 1905. 

28 !.3.1.2.0 Q 49.02 hy 0. 70 Lei timor, 0. Brunck. R. D. l\1. Verbeck, Quartz 
or 30.58 mt 2.09 Ambon Island, Jb. Mijnw., XXXIV, porphyry. ab 11.53 
an 0.83 Moluccas. . p. 85, 1905. 
c 1. 22 

29 !.3.1(2).2(3). Q 44.70 di 0.96 Mount Wellington, Am pt. E. 0. Thiele, Rhyolite. 
or 30.58 hy 2.05 N. Gippsland, · Pr. R. Soc. Viet., ab 16.77 mt 0. 70 
an 2. 78 il 1. 22 Victoria. XXI, p. 266, 1908. 

30 !.3.1.(1)2. Q 44.22 hy o. 60 Mount Bright, J. C. R. Min- Browne and 'Valker, Rhyolite. 
or 42.81 mt 0. 23 Pokolbin, gay e. Proc. R. Soc. ab 7. 34 hm0.16 
an 1.11 New South 'Vales. N. S. W., XLIV, 398, 
c 1. 73 1911. 

31 !.3.1.2.0 Q 42.18 ac 0. 92 Canbelego, H. P. '\'hite. G. W. Card, Rhyolite. 
or 38.36 ns 0.12 . New South Wales. pers. com. ab 12.58 di 1. 67 

hy o. 73 
il o. 91 
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·cLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. ALASKASE-Continued. 

~ SiO, AI,03 Fe,03 FeO MgO CaO Na,O ~ 
~~-75. 62 11.02 3.17 1.29 0. 26 0 .. 58 3.11 5. 

0 H20+ H20- Ti02 PzOs MnO Inclusive, Sum. Sp.gr. 

---------
33 0. 10 0. 16 0. 12 100. 76 2.59 

A2. II 1. 260 .108 .020 • 018 • 007 • 010 .050 056 .002 .002 

2 77. 28 11. 24 1. 74 none 0. 21 trace 3. 10 4. 55 1. 16 trace 0.02 C02 O.I7 99. 47 

B2. Til 1. 288 .110 .011 .005 .050 049 -- --

3 78. 37 10. 85 1. 33 0. 44 none 0. 40 2. 68 5. 52 0. 59 0.04 0.06 100.28 2. 614 

A3. III 1. 306 .106 .008 ,-006 .007 .044 059 --
~ 

4 76. 37 12. 15 1. 65 1. 06 0. 10 0. 17 3. 64 4. 68 0.08 0. 13 0. 18 0.07 100. 28 2.645 

A2.II 1. 273 .119 ' • 010 • 015 . 003 . 003 .059 050 .002 • 001 20° 

5 76. 41 12. 41 1. 01 0. 50 0. 46 0. 78 3. 34 4. 33 0.34 0. 13 0.03 none 0.06 Zr02 0.02 99. 84 
Cl none 
F o. 01 

Al. I 1. 274 .122 .006 • 007 . 012 . 014 .054 046 -- .001 s O.OI 
BaO none 

6 74. 36 12. 75 2. 09 1. 35 0. 11 0. 82 3. 44 3. 76 0.20 0.45 . 0. 26 0.04 C02 0.02 99. 86 
7.r02 0.04 

Al. I 1. 239 .125 .013 . 019 • 003 • 014 .055 
80s 0.09 

040 .006 .002 -- BaO 0.09 

I 7 77. 13 '10. 65 2. 85 0. 39 trace 0. 08 3. 29 4. 66 0. 13 0.06 0.22 trace 0.33 C02 O.I2 99. 91 

A2. II 1. 286 .104 • 018 .005 .001 .053 050 .003 .005 

8 76. 06 11. 24 1. 97 1. 36 none 0. 58 2. 80 4. 95 0.22 0.37 ·o. 30 trace 0.20 100.05 

• A2. II I. 268 .110 . 012 .019 .010 .050 053 .004 .003 

9 75. 85 11. 39 3. 10 0. 40 0. 14 trace 2. 73 5. 50 none 0.20 0. 30 0. 10 0.01 C02 O.I4 99. 86 

A2. II 1. 264 .112 .019 • 006 • 004 • 044 059 .004 .001 -

10 74. 87 14. 27 trace 0. 51 0. 16 0. 48 3. 06 5. 36 0. 66 0.26 0.05 0. 21 trace LhO trace 99. 89 

A2. II 1. 248 .I40 • 007 • 004 • 009 .049 058 - . 001 

11 79. 57 11. 41 0. 20 0. 70 trace 0. 21 3. 46 3. 52 0. 61 0. 18 0. 11 trace none BaO 0.05 100. 02 
SrO trace 

Al. I 1. 326 .112 .001 .010 .003 .056 037 O.I8 -- --

12 78. 23 11. 11 1. 73 1. 03 trace 0. 28 3. 44 4. 08 0. 15 0. 10 100. 15 

A3. III 1. 304 .109 .011 .014 .005 .055 044 (100. 05) 

13 74. 62 10. 01 3. 85 1. 72 0. 33 2. 43 3. 33 3. 38 0. 24 99. 91 
\ 

A3. III 1. 244 .098 .024 . 024 . 008 • 043 .053 036 

14 77. 05. 12. 84 0. 56 0. 14 trace 0. 57 2. 81 5. 52 0.48 0. 22 0. 12 none none BaO none 100. 31 
SrO none 

Al. I 1. 284 .126 .004 .002 .010 .045 
LhO trace 

059 .002 - --

15 76. 87 12. 52 0. 67 none 0. 09 0. 49 2. 47 5. 78 0.52 0.25 0. 11 0.05 trace Cl none 99. 82 
BaO none 
SrO none 

AI. I 1. 281 .123 .004 .002 .009 .040 062 .001 -- -- LhO trace 

16 77. 65 11. 50 1. 21 · 0. 26 none 0. 59 3. 33 · 4. 83 0.20 0.08 0. 14 0.02 none C02 none 99. 84 
Zr02 0.03 

AI. I .053 1. 294 .113 .008 .004 .011 
SO a none 

05I .002 -- --
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ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBR.ANG 3. SODIPOTASSIC. AL.ASKOSE. (C. I. P. W., 1902.) 

No. Symbol. Norm. Locality. Analyst. I Reference. Rock name. Remarks. 

1 I11 .3( 4).1.3. Q 35.52 di 1. 83 Sudbury, J. Horton. A. P. Coleman, Granite. 
or 31.14 mt 3. 71 Ontario. J.G.,XV, ab 27.25 il 0.30 
an 0.56 hm0.64 p. 776, 1907. 

2 !.311.1.3. Q 41.34 hy 0.50 Fox Islands, Magruder and G. 0. Smith, Aporhyolite. In W. T., p. 127. or 27.24 hm 1. 74 Maine. Jones. In. Diss. Johns Hop-ab 26.20 
c 1.12 kins Univ., p. 51, 

1896. 

3 !.311.1.113. Q 40.68 di 0.46 Mount Kearsarge, J. H. Perry. J. H. Perry, Quartz-por-
or 32.80 mt 1. 39 New Hampshire. J. Q-., XI, p. 408, phyry. ab 23.06 hm0.32 
an 0.83 1903. 

4 !.3(4).1.3. Q 36.36 hy 0.83 Wampatuck Hill, C. H. Warren. C. H. Warren, Aporhyolite. 
or 27.80 mt 2.32 Blue Hills, Proc. Am. Ac. ab 30.92 il 0.30 
an 0.83 Massachusetts. Sci. Phila., 
c o. 71 XLIX, p. 289, 1913. 

5 !.3(4).1(2).3. Q 38.16 hy 1. 46 Long Lake, ~. W. Morley. H. P. Cushing, Granite. 
or 25.58 mt 1. 39 Adirondack N.Y. St. Mus. 
ab 28.30 Mountains, A. R., LX, (2), an 3. 89 
c 0.82 New York. p. 511, 1907. 

6 !.311 .111.311• Q 39.12 hy 0.30 Haskell, R. ~.Gage. J. V. Lewis, Granite 
or 22.24 mt 3.02 ' New Jersey. N.J. G. S. A. R. gneiss. 

0 ab 28.82 iJ 0. 91 (1908) 1909, p. 67. an 1. 95 ap o. 67 
c 2.35 

7 !.311.1.3. Q 39.96 mt 1. 62 South Mountain, W. T. Schaller. F. Bascom, Aporhyolite. 
or 27.80 n 0.46 Fairfield quad- U.S. G. S. rec. lab, 
ab 27.77 hm 1. 67 ran~le, Pennsyl-an o. 28 

vanm. 

8 1.3(4).111.3. Q 37.62 di 0. 75 South Mountain, G.· Steiger. F. Bascom, Aporhyolite. 
or 29.47 hy 0.40 Fairfield County, U.S. G. S. rec. lab. 
ab 26.20 mt 2. 78 Pennsylvania. an I. 95 n 0. 61 

9 !.311.1.113. Q 38.52 hy 0.40 South Mountaind W. T. Schaller. F. Bascom, Aporhyolite. 
or 32.80 mt 0. 70 Fairfield qua - U.S. G. S. rec. lab. 
ab 23.06 i1 o. 61 ran~le, Pennsyl-c 0.92 hm 2.43 

ap 0.34 varna. 

10 !.3(4)._1.3. Q 34.98 hy 1. 23 Brookville, W. F. Hille- G. H. Williams, Granite. In W. T., p. 147. 
or 32.24 ap 0.34 Montgomery brand. U.S. G. S. A. R. 15, 
ab 25.67 County, Mary- p. 672, 1895. an 1. 67 
c 2. 75 . land .. 

11 !.3.1.3(4). Q 45.24 hy 1. 06 Sam Christian Mine, W. F. Hille- J. S. Diller, Rhyolite. In W. T., p.l~7 
or 20.57 mt 0.23 Montgomery brand. A. J. S., VII, 
ab 29.34 n 0.15 County, North p. 341, 1899. 

() an 0.83 
c 1. 63 Carolina. 

12 !.311-.1.3. Q 41.82 hy 0.40 Taylor's farm, Fox W. W. Daniells. Hobbs and Leith, Soda apo-
or 24.46 mt 2.55 River Valley, Un. Wise. B. 158, rhyolite. 
ab 28.82 Wisconsin. p. 262, 1907. an 1. 39 
c 0.51 

13 I(II) .8.1(2) .3( 4:). Q 39.00 di 1. 73 Waushara, S. Weidman. S. Weidman, Granite. In W. T., p.127 
or 20.02 wo 3.02 Wisconsin. G. N.H. S. Wise. 
ab 27.77 mt 5.57 Bull. 3, p. 2, 1898. an 2.50 

14 1.3( 4) .111 •113. Q 38.40 il 0.:.!8 Nettie Mine, W. F. Hille- W. H. Weed, Aplite. In W. T., p.127 
or 32.80 hm0.56 Butte, Montana. brand. J. G., VII, p. 739, 
ab 23.58 1899. 11.11 2. 78 
c 1. 22 

15 1.3( 4) .1'-' .(2)3. Q 38.94 hy 0.20 Nettie Mine, H. N. Stokes. W. H. Weed, Aplite. In W. T., p.127 or 34.47 hm0.67 Butte, Montana. J. G., VII, p. 739, ab 20.96 
an 2.50 1899. 
c 1. 20 

16 !.3(4).111.3. Q 39.00 wo 0.23 Sheridan Volcano, G. Steiger. U. S. G. S. B. 419, Rhyolite. or 28.36 mt 0.46 Yellowstone p. 71, 1910. ab 27.77 n 0.30 
an 2.50 hm0.96 National Park. 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. ALASKASE-Continucd. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 P20s MnOI Inclusive. Sum. Sp.gr. 

------ ------------- ---------

17 75.52 14. 11 1. 74 0.08 0. 10 0. 78 3. 92 3. 63 0. 39 none none FeS2 0.11 100. 38 

A2. II 1.255 .138 .011 .001 .003 .014 .063 . 039 -- --

18 74. 70 13. 72 1. 01 0. 62 0. 14 0. 78 3. 90 4. 02 0. 62 none none trace FeS2 0.40 99. 91 2.345 

A2. II 1.245 .134 .006 .008 .004 . 014 .063 . 042 -- -- --

19 77.03 12.00 0. 76 0. 86 0.04 0.80 3. 21 4. 92 0. 30 0.14 0. 13 trace trace F 0.36 100.55" 
BaO trace 

A1. I 1. 284 .118 .010 .012 .001 .014 .051 .052 .002 -
LhO trace --

20 77. 02 11. 63 0.32 1.09 0. 14 1. 24 2. 85 5. 21 0.35 trace 99.85 

A3. III 1. 284 .114 .002 . 015 .004 .022 .046 .055 --

21 73. 11 13. 16 0. 62 0. 23 0. 19 0. 54 2. 85 5. 10 4. 05 0. 14 99.99 

A3. III 1. 219 .129 .004 .003 .005 .010 .046 .055 .002 

22 ?7.33 12.55 0. 91 n. d. 0. 10 0. 17 3. 19 4. 80 0.53 0. 15 0. 09 trace trace C02 none 99. 82 
BaO trace 

.006 SrO trace 
A3. III 1. 289 .123 (. 012) .003 .003 .051 . 051 . 001 - -- LhO trace 

23 75.84 13.38 1.45 n. d. 0. 10 0.07 3. 33 4. 73 0. 71 0.18 0.09 trace trace C02 none 99.88 
BaO trace 

A3. III .009 .001 
SrO trace 

1. 264 .131 (.018) .003 .002 .053 .050 - - LhO trace 

24 77.09 13.04 0.82 0.26 0. 12 0. 63 3. 11 4.50 0.07 0.03 0.05 0. 10 trace BaO none 99.82 2. 600 
SrO none 

A2. II 1. 284 .128 .005 .004 .003 .011 .050 .048 - .001 

25 76. 17 12.32. 1. 47 0.20 none 0. 17 3. 94 4. 27 0. 79 0.23 0. 20 0. 04 none C02 none 99. 93 
Zr02 0.03 

A1. I 1. 270 .121 .009 .003 - .003 .064 .003 
s none 

.046 - - NiO none 
BaO 0.10 

26 77. 68 11. 81 0. 72 0. 51 0. 18 0. 72 2. 96 5. 00 0.27 0.04 0. 14 0. 10 trace 100. 13 

A2. II 1. 295 .116 .005 .007 .005 .013 .048 .053 .002 .001 

27 74. 24 14. 50 l. 27 0. 67 0. 25 0. 11 3. 00 3. 66 2.04 0. 20 0.07 0. 06 SOs 0.03 100. 28 BaO 0.18 
SrO trace 

A1. I 1. 237 .142 .008 .008 .006 .002 .048 .039 .003 - . 001 Li20 none 

28 77.26 11. 54 0.85 0. 13 0. 20 0. 58 2. 96 4. 65 0. 96 1.03 0. 18 trace 0.03 C02 none 100. 37 ·BaO none 
SrO none 

Al. I 1. 286 .113 .005 .. 002 .005 .010 .048 .050 .002 - -

29 75.17 15.83 n. d. 0. 90 0. 39 0.46 2.08 3. 18 2. 16 C02 0. 61 100. 95 FeS2 0.17 

A3. IV 1.253 .155 - • 013 .010 .008 .034 .034 

30 81.08 11.45 n. d. 0.21 trace 0.46 2.30 3.64 0.60 99. 74 

Aa. m 1.351 .112 - .003 - .009 .037 .039 

81 76.54 14.09 1. 47 n. d. 0.10 0.19 2.32 4.64 0.74 100.09 

A3.m 1.276 .138 .009 (.018) .003 .004 .037 .049 
I I 



SUPERIOR. ANALYSES OF FR.ESH ROCKS. 1.3.1.3. 63 

ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 3. SODIPOTASSIC. ALASKOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

17 I.3( 4).1(2) .3( 4). Q 36.72 hy 0.30 Obsidian Cliff, J. E. Whitfield. J. P. Iddings, Obsidian Also in U.S. 
or 21.68 mt 0. 23 Yellowstone U.S. G. S. A. R. 7, (red). , G. S. Mon. 32, ab 33.01 hm l.GO 
an 3. 89 National Park. p. 282; 1833. ~426, 1899. 
c 2. 24 

' 
In . T., p.127. 

18 I.3( 4) .1(2) .3( 4). Q 34.86 hy o. 66 Obsidian Cliff, J. E. Whitfield. J.P. Iddings, Obsidian Also in U. S. 
or 23.35 mt 1. 39 Yellowstone U.S.G.S.A.R. 7, (biack). G. S. Mon. 32, ab 33.01 
an 3.S9 National Park. p. 282, 18SS. ~· 426' 1899. 
c 1.53 In 'R. T., p.149. 

19 !.3(4).1(2).3. Q 37.68 hy 0.10 Sentinel Point, W. F. Hille- E. B. Mathews, Biotite Also in J. G., 
or 2S. 91 mt 2.32 Pikes Peak brand. U.S. G. S. B.150, granite. VIII, p. 237, • ab 2G. 72 il 0.30 Colorado. ' an 3. 89 p. 177, 1898. 1900. 

In W. T., p.127. 

20 I.3( 4) .1(2) .3. Q 37. G2 di 2.4.2 Platte Canyon, H. N. Stok~s. E. B. M~tthews, Granite. In W. T., p: 127. 
or 30.58 hy 0. 79 Jefferson County, U.S. G. S. B.14.8, ab 24.10 mt 0.4.G 
l\ll 3.34 Colorado. p_. 179, 1897. 

21 !.3(4).111.3. Q 35.22 hy O.G3 Rosita, Colorado. L. G. Eakins. W. Cross, Pitchstone. In W. T., p.127. 
or 30.58 mt 0. 93 U.S. G. S_. A. R.17, ab 2~.10 
an 2. iS (II), p. 324, •1896. 
c 1.84 

22 !.3".1.3. Q 39.42 hy 1. 75 Tordrillo Moun- H. N. Stokes. J. E. Sburr, Alaskite. In W. T., p.127. 
0 

or 2S. 36 il 0.15 tains, Alaska. Am. :r.,xxv, ab 2G. 72 
an 0. S3 p. 231, 1900. 
c 1. S4 

23 !.3(4).1.3. Q 37.32 hy 2.54 Tordrillo Moun- H. N. Stokes. J. E. sgurr, Tordl·illite. In W. T., p.127. 
or 27. SO il 0.10 tains, Alaska. Am .. r., XXV, 
ab 2i. 77 
an 0. 5G p. 231, 1900. 
c 2.G5 

2<1 !.311.111.3. Q 41.16 hy 0.30 Sheppard Creek, M. F. Connor. R. A. Daly, Granite. 
or 2G. 69 mt l.lG Rossland District, Can. G. S. Mem. 38, 
ab 26.20 ap 0.34 
an 2. 22 British Columbia. (1), p. 355, 1912. 
c 2.24 

25 !.3(<1).1.311 • Q 3G. ~4 il 0.46 Easton, Snoquat- G. Steiger. Smith and Calkins, Rhyolite. 0 
or 25.58 hml. 47 mie quadrangle, U.S. G. S. Fol.139, 
ab 33.54 \Vashington; p. 5, 1906. an 0. 83 
c O.S2 

2G !.311 .111.3. Q 39.84 hy 0.50 Pyramid Peak, G. Steiger. W. Lindgren, Granite. In W. T., p.127. 
or 29.47 mt 1.1G Eldora'clo County, A. J.·S., III, p. 306, 
ab 25.15 il 0.30 California. 1897. an 2. iS ap 0.34 
c 0.51 

27 !.3.1.3.0 Q 42.30 hy 0.60 \Villow Lake, W. F. Hille- J. S. Diller, Rhyolite. In W. T., p.127. 
or 21. !iS mt 1. 39 Plumas County, brand. U.S. G. S. B.148, 
ab 25.15 il 0.4() California. p. 192, 1897. IUl 0. 56 lun 0. 32 
c 5. 41 

28 !.311.111.3. Q 40.38 hy 0.50 Bush Peak, Bull- G. Steiger. F. L. Ransome, Rhyolite. 
or 27. SO il 0. 31 frog District, U.S. G. S. B. 419, 
ab 25.15 bm0.85 Nevada. p. 43, 1910. an 2. 78 
c o. 51 

29 !.3.1(2).3. Q 48.36 by 2. 72 Mizpah Shaft, G. J. Young. J. A. Burgess, Rhyolite. 
or 18.90 Tonopah, Ec. Geol., IV, 
ab 17. S2 Nevada. p. 690, 1909. an 2. 22 
c 8.06 

30 !.3.1(2).3. Q 52.44 by 0.40 Berufjordskard, C. W. Schmidt. C. W. Schmidt, Liparite. In W. T., p.127. 
or 21.68 Iceland. Z. D.G.G.,XXXVII, 
ab 19.39 p. 776, 1885. an 2.50 
c 2. 75 

31 !.3.1.113. Q 43.S6 by 2.68 Kinloch ewe, W. Mackie. W. Mackie, Granite. 
or 27.24 Scotland. Tr. G. Soc., Edin., 
ab 19.39 VIII, p. 54, 1901. an 1.11 
c ~.90 
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No. Si02 Al20 3 Fe20 3 . FeO MgO CaO Na20 K20 H20+ H~O- Ti02 P20s MnO Inclusive. Sum. Sp. gr. 

---------------- ------------
32 76.01 13.47 1.54 n. d. 0.06 0.54 2.32 5.57 0.56 I 0. 12 100.19 

A4. IV 1. 267 .132 .009 (.018) .002 .010 .037 .060 .001 

33 75.09 13.46 0.74 1.05 0.74 0.66 ?.10 3.78 0.77 0.14 0.25 0.19 0.14 C02 0.02 100.13 s none 
NiO none 

I 
Al. I 1. 252 .132 .005 .015 .019 .012 .050 .040 .003 .001 .002 BaO none 

LbO none 

34 74.54 14.86 2.53 0.23 trace 0.29 3.49 3.73 0.87 trace Li20 trace 100.54 2.66 

A3. m 1.242 .146 .016 .003 - .005 .056 .039 -

35 77. 10 13.10 0.64 0.69 1.03 0.37 3.05· 4.58 . 0. 50 0.07 101. 13 

B3. m 1.285 .128 .004 .010 .026 .007 
0 

.049 .049 .001 

36 76.81 12.35 0.21 0.69 1.66 none 2.55 4.95 0.20 99.42 

A3. m 1. 280 .121 .001 .010 .042 - .040 .053 

37 74.81 13.62 0.52 0.69 1.03 0.44 3. 19 4.28 1.00 99.58 

A3. m 1. 247 .134 .003 .010 .026 .008 .052 .046 
, 

.38 76. 10 13. 45. 1. 34 n. d. 0.64 0.42 2.55 5.01 1.00 100.48 

A4. IV 1. 268 .132 .008 (.016) .016 .007 .041 .053 

-
39 76.85 12.20 1.75 n. d. 1.27 0.30 2.22 4.55 1.12 100. 26 

A4. IV 1. 281 .120 .011 (. 022) .032 .005 .035 .049 

40 74.10• 15.61 0.85 n. d. 1.12 0.38 3.32 3.18 1.30 99.86 

A4. IV 1.235 .153 .005 (.010) .028 .007 .053 .034 
0 

41 75.30 13.82 n. d. 1.08 0.90 0.45 3.40 4.07 0.80 99.82 

A4. IV 1. 255 .135 - .015 .023 .008 .055 .043 

42 75.50 13. 73 n. d. 0.66 0.77 0.32 3.41 4.10 0.90 0.13 0.07 99.59 

A3. m 1.258 .135 - .009 .019 .006 .055 .043 .002 -

43 75.6 13.2 1.3 n. d. 0.6 0.6 2.5 5.4 1.0 100. 1 

B3. IV 1.260 .129 ,0081 (.016) .015 .011 .040 .057 

44 77.77 11.64 n. d. 0. 15 0.50 3.80 4.20 0.61 100.23 1.56 

A4.IV 1. 296 .114 .010 (.020) .004 .009 .061 .044 
I 

45 81.80 7.65 1.88 0. 70 0.64 none 2.97 2.75 1.01 0.13 99.53 

A3. III 1. 363 .075 • 012 .010 . .016 - .048 .030 .002 

46 81.20 9.40 1.35 n. d. 0.7,7 none 2.45 4.55 0.70 100.42 

A4. IV 1. 353 .092 .008 (.016) .019 - .040 .049 

47 74.70 12.81 2.23 n. d. 0.56 trace 2.44 5.70 1.12 0.35 99.91 

A4.IV 1.245 .125 .014 (.028) .014 - .039 .061 .004 
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32 !.311 .111.(2)3. Q 39.06 hy 2.58 Ca.irngorm, W. Mackie. W. Mackie, Granite. 
or 33.36 ap 0.34 Scotland. Tr. G. Soc., Edin., 
ab 19.39 VIII, p. 54, 1901. an 1. 95 
c 2.86 

33 !.3.111.3. Q 39.96 by 3.09 Hay Tor, E. G. Radley. Flett and Dewey, Granite. 
or 22.24 rut 1.16 Dartmoor, G. S. Eng. Mem., 
ab 26.20 il 0.46 England. sheet 338, p. 42, 1912. an 2.50 ap 0.34 
c 3.37 

34 !.3.1.311• Q 39.72 mt 0. 70 Botallack, Phillips. J. J. H. Teall, Granite. In W. T., p.127. 
or 21.68 hm 2.08 Cornwall. Brit. Petr., 
ab 29:34 p. 314, 1888. an 1.39 
c 4.69 

35 !.311.111.3. Q 39.12 hy 3. 26 Le Clou, Pisani. L. Vandernotte, Rhyolite. 
or 27.24 mt 0.93 Brittany, Mass. Armor., 
ab 25.68 i1 0.15 France. p. 48, 1913. an 1. 95 
c 2.24 

36 !.3".1.3. Q 40.26 hy 5.39 La Pouliniere, Pisani. L. Vandernotte, Microgran.ite. 
or 29.47 mt 0. 23 Brittany, Mass. Armor., 
ab 20.96 
c 2.24 France. p. 48, 1913. 

37 !.3(4).111.3. Q 30.60 hy 3.52 Lou vigne-Gorron, Pisani. L. Vandernotte, Microgranite. 
or 25.58 mt 0. 70 Brittany, Mass. Armor., 
ab 27.25 
rm 2.22 France. p. 41, 1913. 
c 2.83 

38 1.3".1.3. Q 39.48 hy 3. 71 Marcillat, Pisani. L. de Launay, Porphyry. 
or 29.47 La Creuse, B. Sv. Ct. G. Fr., I 

ab 21.48 
an 1. 95 France. XI, No. 83, 
c 3.16 p. 76, 1902. 

39 1.3.1.113. Q 42.78 by 6.10 Poux, Pisani. L. de LaunaJ, Porphyry. 
or 27.24 La Creuse, B. Sv. Ct. . Fr., ab 18.34 
an 1.39 France. XI, No. &3, 
c 3.16 p. 76, 1901. 

40 1.3.111.3(4). Q 39.66 by 4.12 Gouzou, Pisani.. L. de Launay, Microgran-
or 18.90 La Creuse, B. Sv. Ct. G. Fr., ulite. ab 27.77 
an 1. 95 France. XI, No. 83, 
c 6.22 p. 76, 1901. 

41 1.3( 4) .111.3. Q 36.78 by 4.28 Charbonnieres, Pisani. A. Michel-Levy, Granite. 
or 23.91 Lyonnais, C. R., CLVI, ab 28.82 
an 2. 22 France. p. 718, 1913. 
c 2.96 

42 !.3".1.3. Q 37.92 hy 2.82 Mont Salomon, Pisani. A. Michel-Levy, Granite. 
or 23.91 il 0. 30 Lyonnais, C. R., CLVI, ab 28:82 
an 1. 67 France. p. 718, 1913. 
c 3.16 

43 !.3(4).1(2).3. Q 37.50 hy 3.61 Genis, Correze, J. de Lapparent. J . .de Lapparent, Microgranite. 
or 31.69 France. B. Soc. Min. Fr., ab 20.96 
an 3.06 XXXII, p. 267,1909. 
c 2.14 

44 !.3( 4) .111 .311 • Q 37.44 hy 3.04 Pelvoux, Dauphiny, Ri.ist. P. Termier, Aplite. Not in W. T. 
or 24.46 France. B. Soc. G. Fr., ab 31.96 
an 2.50 XXVII, p. 404,1899. 

45 !."3.1.3( 4). Q 53.10 ac 1. 39 Esterel, ·Pisani. A. Michel-Levy, Pyromeride. 
or 16.68 hy 1.60 France. B. Sv. Ct. G. Fr., nb 23.58 mt 1. 86 

il 0.30 XXI, No. 130, p. 40, 
hm 0.64 1912. 

46 !.3.1.3.0. Q 46.32 ac 1. 39 Colle Motte, Pisani. A. :Michel-Levy, Pyromeride. 
an 27.24 hy 4.01 Esterel, B. Sv. Ct. G. Fr., ab 20.96 

France. XXI, No. 130, p. 40, 
1912.o 

47 !.3( 4). 1.(2)3. Q 36.42 hy 4.57 Arditurri, La Haya, Pisani. P. Termier, Granite. 

I 
or 33.92 il o. 61 Guipuzcoa, B. Soc. G. Fr., VII, ab 20.44 
c 2.45 Spam. p. 13, 1907. 
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---------------------
48 77.50 11.80 0.41 0.72 0.65 0.39 3.10 4."18. 1.90 0.06 100.71 

A3.m 1. 292 .116 .003 .010 • 016 .007 .050 .044 -

49 75.50 11.27 2.13 0.23 1.21 0.47 3.41 3.38 1. 60 99.20 

B3.IV 1. 258 .111 .013 .003 .030 .008 .055 .036 
I 

50 77.20 12.11 1. 61 n. d. trace 0. 14 3.87 4.07 0.36 0. 10 99.46 

A4.IV 1. 287 .119 .010 (. 020) - .002 .062 .043 • 001 

51 76.05 11.68 0.34 1.05 0.29 0.42 3.79 5.09 1.36 0.05 trace Zr02 0.42 100.54 2.636 
F trace 

A2.1I 1. 268 .114 .002 .015 .007 .008 
LhO trace 

.060 .054 - -

52 76. 73 12.70 1.38 n. d. 0.12 0.50 3. 17 4.55 0.57 0.24 99.96 

A3.m 1. 279 .125 .009 (. 018) .003 .009 . 051 .048 .003 

53 74.30 12.20 2.22 0.88 0.27 1. 09 2.82 5.00 1.00 0.24 0.24 0.08 100.34 

A2. II 1. 238 .120 .014 .013 .007 .020 .045 .053 .003 .002 .001 

54 76.94 12.89 ~.72 n. d. 0.26 0.55 3. 13 4.43 0.61 trace 100.53 

A4 IV 1.282 .127 .011 (.022) .007 .010 .050 .046 

55 76.82 11.59 0.69 1. 17 0.37 1.03 3.44 4. 74 0.36 0.17 0.05 0. 10 100.53 

A2.1I 1.280 .114 .004 • 017 .009 .018 .055 .050 .002 - .001 

56 78.50 10.95 0.36 0.70 0.18 1.00 3. 15 4.97 0.40 0.08 0.02 0.06 100.37 

A2.II 1. 308 .108 .002 .010 .005 .018 .051 .053 .001 - ,001 

57 76.26 12.06 1.14 0.66 0.06 0.69 2.89 4.50 0.71 0.40 0.25 99.62 

A2. II 1.271 .118 .007 .009 .002 012 .047 .048 .005 .004 

58 72.93 13.87 1. 94 0. 79 0.51 0.74 3.68 3.74 1.18 0.50 0.14 100.02 
.. 

A2. II 1.216 .136 .012 .011 .013 .013 .060 .039 .006 .002 

59 75.44 10.991 2.33 0.93 0.25 1. 24 2. 72. 4.98 1. 06 

I 
0.47 100.41 

A3.m 1. 257 .108 .014 .013 .006 .022 .043 .054 .007 

60 77.71 10.13 1.41 2.15 1.13 0.21 1. 85 4.50 0.46 0.48 trace 100.03 

A3.lli 1. 295 .099 .009 .030 .028 .004 .030 .048 .006 

61 75.26 12.71 0.97 1.11 0.29 0.66 2.65 5.56 ._,,89 0.25 0.04 0.02 100.41 

A2.II 1. 254 .125 .006 .015 .007 .012 .043 .060 .003 -- -

62 77.68 12.95 0.96 0.37 0.21 0.30 3.18 4.37 0.71 trace 100.73 2·.615 

Aa.m 1.295 .127 .006 .005 .005 .005 .051 .047 -
; 

63 76.56 12.75 -0.21 0.61 0.14 o.4G 3.38 4.85 0.68 99.64 

A3.lli 1. 276 .125 .001 .008 .. 004 .008 .055 .052 
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-
48 1.3.1.3.0. Q 41.46 hy 2.52 Restonica, Pisani. Termier and Deprat, Granite. 

or 24.46 mt 0. 70 Corsica. C. R., CXLVII, p. ab 26.20 
an 1.95 207, 1908. 
c 1. 53 

49 1.3.111 .3(4). Q 39.96 hy 3.00 Fornia, n. Bastia, J. Deprat. J. Deprat. Micrograni te. 
or 20.02 mt 0. 70 Corsica. B. Sv. Ct. G. Fr., ab 28.82 hm 1.60 
an 2. 22 XVII, No.ll7, p. 59, 
c 1. 21 1907. 

50 1.3(4).1.311 • Q 38.04 hy 2.51 Kroftkollen, Mauzelius. W. C. Bragger Quartz por- In W. T., p.l29. 
or 23.91 il 0.15 Drammen, z. K., XVI, p. 77, phyry. ab 32.49 
an 0.56 Norway. 1890. 
c 1. 22 

51 1.3(4).1.3. Q 33.36 di 1. 89 Drammen, P. J annaseh. H. 0. Lang, Quartz por- Also,. Bragger, 
or 30.02 hy 1.46 Norway. Nyt. Mag., XXX, p. phyry. Z. K., XVI, ab 31.44 mt 0.46 

40, 1886. p. 77, 1890. 
l In W. T., p.l5l. 

52 1.3(4).111 .3. Q 38.94 hy 2.28 Hennum, Mauzelius. W. C. Bragger, A pli tic grano- In W. T., p.129. 
or 26.69 il 0. 46 Norway. Z. K., XVI, p 77, phyre. ab 26.72 
an 2.50 1890. 
c 0. 71 

53 1.3(4).1(2).3. Q 37.02' by 0. 70 Gellivara, Lapland, Mauzelius. P. J. Holmquist, Granite. 
or 29.47 mt 2.55 Sweden, B. Un. Ups., VII, p. ab 23.58 il 0.46 
(Ul 3. 61 hm 0.48 266, 1906. 
c 0.92 ap 0.67 

M 1.311 .1(2).3. Q 39.42 hy 3.60 Hallebacken, Nora, H. Santesson. P. J. Holmquist, Granite. 
or 2.'i. 58 Sweden. . B. Un. Ups., VII, p. ab 26.20 
(Ul 2. 78 260, 1906. 
c 2.14 

55 1.3(4).1"'.3. Q 36.12 di 2.10' Ankarsrum, Mauzelius .. P. J. Holmquist, Granite. 
or 27.80 hy 1.42 Smaland, B. Un. Ups., VII, p. ab 28.82 mt 0. 93 
an 2.50 il 0.30 Sweden. 262, 1906. 

56 1.311 .1.3. Q 39.00 di 3.07 Hummelstad, Mauzelius. P. J. Holmquist, Granite. 
or 29.47 mt 0.46 Smaland, B. Un. Ups., VII, p. ab 26. i2 il 0.15 
(Ul 1. 11 Sweden. 262, 1906; 

57 1.3.1(2).3. Q 40.50 hy 0.20 Sundsvall, San tesson. P. J. HolmCuist, Granite In W. T., p.129. 
or 26.69 mt 1.62 Roclo, Sweden. Afh. Sv. . Und., porphyry. ab 24.63 il 0. 76 
(Ul 3. 34 No. 181, p. 45, 1899. 
c 0.10 

58 !.3( 4) ~1(2) .3( 4). Q 34.98 hy 1.30 Rodo, Sweden. Santesson. P. J. HolmCuist, Rapakiwi In W. T., p.129. 
or 21.68 mt 1.62 Afh. Sv. . Und., granite. ab 31.44 il 0. 91 
an 3.61 hm 0.80 No. 181, p. 14, 1899. 
c 2.45 

59 1.3(4).1(2).3. Q 37.68 di 2.57. Kastagropen, Santesson. H. Backstrom, Granulite In W. T., p.129. 
or 30.02 hy 0.36 n. Karlshamn, K. Sv. Vet. Ak. (crushed ab 22.53 mt 3.02 
(Ul 3. 06 Scania, Sweden. Hand., XXIX, granite). 

p. 18, 1897. 

GO 111.3.1.(2)3. Q 46.56 hy 4. 78 Pytterlaks, Struve. V. Hackmann, Rapakiwi 
or 26.69 mt 2.09 Finland. B. C. G. FinL, granite. ab 15.72 il 0.91 
an 1.11 No. 15, p. 17, 1905 .. 
c 1. 73 

Gl I .(2)3.1(2) .3. Q 35.94 hy 1. 49 Pi tkaranta, I. G. Sundell. V. Hackmann, Rapakiwi Alkalies inter-
or 33.36 mt 1. 39 Finland. B. C. G. Finl., granite. changed. ab 22.53 il 0.46 
(U1 3. 3•1 No. 15, p. 25, 1905. 
c 1. 02 

62 J.311.1.3. Q 41.52 hy 0.50 Tryberg, S~hwartz- L. McCay. G. H. Williams, Quartz In W. T., p.129. or 26. 13 mt 1.16 wald, Baden. N.J. B. B. II, porphyry. ab 26.72 hm 0.16 
(Ul 1. 39 p. 609, 1883. 
c 2. 45 

63 1.3( 4) .111.3. Q 36.42 hy 1.32 Grosssachsener, P. Phookan. K. Futterer, Granite. In W. 'f., p.129. or 28.93 mt 0.23 Thai, Baden. Mt. Bad. G. L.-A., ab 28.82 
an 2.22 II, p. 41, (1890), 
c 1.02 1893. 



68 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. ALASKASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

--------- ---------- ------------ ---
64 74.82 13.63 0.97 0.83 0.08 0.87 3.03 4.81 0.82 99.86 

A3. III 1. 247 .134 .006 .011 .002 .006 .048 .051 

65 76.75 12.42 0.43 0.87 trace 0.45 2.52 5.81 0.39 trace SO a 0.12 99.76 2. 615 

A3.m 1.279 .122 .0(:)3 .013 - .008 .040 .062 -

66 74.71 13.05 1. 55 0.72 0.16 0.49 2.47 5.52 0.87 0.09 C02 0.32 100.30 2.610 
SO a 0.19 

A2.II 1. 245 .128 .(HO .010 .004 .009 .040 .059 -

67 79.90 12.16 0.88 0.22 0.28 0.26 2.45 2.51 1.01 0.26 0.16 0.20 COs 0.11 100.40 

A2.II 1. 332 .119 .006 .003 .007 .005 .040 .026 .003 .001 .003 

68 77.48 11.61 0.57 1. 63 0.27 0.43 2.48 3.73 1.56 0.23 F trace 100.22 2.663 
LhO trace 

A3.m 1.291 .114 .004 .022 .007 .008 .040 .039 .002 

69 74.25 13.68 0.31 1. 38 0.32 0.85 2.94 4.65 0.65 trace 0.18 99.21 

B2.m 1. 238 .134 .• 002 . 019 .008 .015 .047 .050 - .001 

70 74.63 10.54 3.59 0.45 1.23 0.84 2.22 5. 33 0.63 0.43 99.89 

A2. II 1.244 .103 .023 .007 .031 .015 .035 .056 .005 

71 74.24 15.00 1.14 n. d. trace 0.68 3.11 3.93 1.74 99.84 

A4.IV 1.237 .147 .007 (. 014) - .012 .050 .041 

72 73.70 13.60 0.56 1.76 0.36 0.96 2.64 4.31 1.22 0.30 BaO trace 99.41 2.672 Li20 trace 
Cu trace 

A3.m 1. 228 .133 .004 .024 .009 .017 .043 .046 .002 

73 76.47 11.61 0.21 0.72 trace 1.26 3.29. 4.48 1.21 0.18 trace 99.43 

B2.m 1. 265 .114 .001 .010 - .022 .053 .048 .002 -

74 77.26 11.66 1.18 '1. 42 0.40 0.46 3.10 4.64 0.42 0.31 s 0.02 100.87 

A2. n 1.288 .114 .008 .019 .010 .008 .050 .049 .002 

75 73.84 13.60 1.47 1. 47 0.43 1. 00 2.16 5.25 0.90 0.22 s 0.04 100.38 

A2. n 1.231 .133 .009 .021 .011 .018 .035 .056 .002 

76 75.62 14.01 0.56 0.26 0.39 0.53 2.88 5.59 0.57 0.08 trace 0.09 0.02 100.60 2.62 

A2. n 1.260 .137 .004 .004 .010 .009 .047 .060 - - -

77 75.45 10.39 2.16 1.12 0.34 1.58 3.42 4.53 0.47 0.08 0.13 0.06 0.04 99.77 2.65 

A2. n 1.258 .102 .014 . 015 .009 .029 .055 .048 .002 - -

78 74.30 13. 77 1.76 0.30 0.85 0.30 2.71 4.96 1.25 0.02 0.20 0.02 100.44 2.67 

A2. II 1. 238 .135 .011 .004 .021 .005 .044 .053 .001 -



SUPER.JOR ANALYSES OF FRESH ROCKS. 1.3.1.3. 69 

ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 3. SODIPOTASSIC. ALASKOSE-Continued. 

No. Symbol. Norm. Loca1ity. Analyst. Reference. Rock name. Remarks. 

64 1.311.1.3. Q 38.04 hy 0. 86 Staudenbuhl, Beckmann. K. Futterer, Granite. In W. T., p.129. or 28.36 mt 1.39 n. Heiligkreuz, Mt. Bad. G. L.-A., ab 25.15 
an 1.67 Baden. II, p. 41, 1893. 
c 2.96 

65 !.3(4).111.(2)3. Q 38.44 by 1.32 Heifeisenhau, Kluss. 0. H. Erdmannsdoer- Aplitic or 34.47 mt 0. 70 Brocken, Harz. fer, Jb. Pr. G. L.-A., granite. ab 20.96 
an 2.22 XXIX, (II), p. 204, 
c 1.22 1908. 

66 1.3(4).111.'13. Q 37.74 by 0.40 Fra~enthal, Eyme. 0. H. Erdmannsdoer- Granite. or 32.80 mt 2.32 Brocken, Harz. fer. Jb. Pr. G. L.-A., ab 20.96 
an 2.50 XXVII, p. 344, 
c 2.04 1906. 

67 !.(2)3.1.~(4). Q 55.50 by 0. 70 Koni~berg, A. Schwager. :M. Schuster. Quartz or 14.46 mt 0. 70 Wo fstein, Erl. G. Kte. Bay., porphyry. ab 20.96 il 0.46 
an 0.56 hm 0.48 Blatt Kusel, XX, p. 34, 1910. 
c 5.20 ap 0.34 Bavaria. 

68 1.3.111.3. Q 47.40 by 3.08 E)!jrech tstein, A. Bottger. F. v. Sandberger, Lithionite Also, Bottger, or 21.68 mt 0.93 ichtelgebirge, Sb. Munch. Ak., granite. In. Diss., ab 20.96 ap 0.67 
an 0. 28 Bavaria. XVIII, p. 466, 1888. Miinchen, 
c 2. 75 p. 14, 1889. 

In W. T., p.129. 

69 !.3(4).1(2).3. Q 36.42 hy 3.04 Schnee berg-, H. Oberembt. H. Oberembt, Granite. or 27.80 mt 0.46 n. Wuns1edel, In. Diss. Erl., p. 19, ab 24.63 ap 0.34 
an 3.34 Fichtelgebirge, 1905. 
c 2.55 Bavaria. 

70 111.311.1(2).(2)3. Q 38.40 di 0.65 Near Pfreimt, Not stated. K. W. v. Gi.imbel, Granite. Notin W. ',1.'. or 31.14 by 2. 80 Bayrischer Wald, G. v. Bayern, II, ab 18.34 mt 0.46 
an 3. 34 il 0. 76 Bavaria. p. 436, 1894. 

bm3.36 

71 1.311.1(2).3. Q 39.12 by 1. 85 Hochbuchet, Techn. Anal. A. Frentzel, · Aplite. or 22.80 Passau, Geogn. Jhft., XXIV, ab 26.20 
an 3.34 Bayrischer Wald, p. 176, 1911. 
c 4.49 Bavaria. 

72 1.311.1(2).3. Q 38.70 by 3.54 Platten, Bohemia. Not stated. Bottger, Granite. Osann, II, p. 10. or 25.58 mt o. 93 Mt. Phar. 1nst. Erl., ab 22.53 ap o. 67 
an 2. 78 1889. 
c 3.47 

73 1.3(4).1(2).3. Q 36.84 di 2.23 N emetbogsan, K. Emszt. Rozlozsnik and Aplite. or 26.69 by 0.13 Krasso-Szoreny, Emszt, ab 27.77 mt 0.23 
an 3. 61 fl 0.30 Dognacska, Mt. Ung. G.-A., 

Hungary. XVI, p. 191, 1908. 

74 1.311.1.3. Q 40. 26. by. 2. 55 Plawen, C. von John. Hammer and von John, Granite 
or 27.24 mt 1. 86 Vintschgau, Jb. G. R.-A., Wien, porphyry. ab 26. 20 ap 0. 67 Tyrol. LIX, p. 707, 1910. an 0.28 
c 1.43 

75 1.311.1(2).(2)3. Q 38.40 by 2.68 Piz Sesvenna, C. von John. Hammer and v. JoJan, Granite 
or 31.14 mt 2.09 Vintschgau, Jb. G. R.-A., Wien, porphyry. ab 18.:i4 ap 0.67 
an 3.0£ Tyrol. LIX, p. 707, 1910. 
c 3.16 

76 I.3(4).111.g, Q 35.40 by 1. 00 Sk~i, Gottard L. Hezner. U. Grubenmann, Aplite. 
or 33.36 mt 0.93 assif, Bernese pers. com., 1913. .. 
ab 24.63 Alps, Switzer-· an 2.50 .. c 2.14 land. 

77 111.3(4).1.3. Q 36.24 ac 0. 46 Pontresina, L. Hezner. U. Grubenmann, Paisanite 
or 26.69 di 1. 94 Bernina Gebiet, ·pers. com.,1913. porphyry. ab 28.30 wo 2.32 Switzerland. mt 3.02 

fl 0.30 

78 1.311.1.3. Q 37.86 by 2.10 Muraunbach, L. Bezner. U. Grubenmann, Quartz por-
or 29.47 mt 0.93 Gotthard Massif, pers. com., 1913. phyry. ab 23.06 bm 1.12 

Bernese Ala~' . an 0.56 ap 0.34 
c a.67 Switzerlan . 



70 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC-ALASKASE-Continued. 

I 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20 5 MnO Inclusive. Sum. Sp.gr. 

--- -~- --- ------- ------------
79 77.26 11.. 52 n. d. 1.47 trace 1.06 3.69 4.35 0.46 trace trace trace 99. 81 2.60 

A4.1V 1. 288 .113 - .021 - . 019 .060 .047 

80 76.62 12.65 0.09 0.88 0.19 0.32 3.13 4.55 1.65 100.08 

A3. Ill 1. 277 .124 .001 . 013 .005 . 006 .050 .049 

81 75.25 10.39 1.. 57 2.43 0.08 0.25 4.39 4.35 0.61 0.50 99.82 

A3. ill 1. 254 .102 .010 .033 .002 .005 .071 .047 .006 

82 74.73 10.39 4.47 0.70 0.21 0.18 4.12 4.38 1. 13 100.31 

A3. ITI 1. 246 .102 .028 .010 .005 .003 .066 .047 

83 74.75 14. 70 0.97 n. d. 1.07 none 3.42 4.31 0.75 99.97 

A4. IV 1. 246 .144 .006 (.012) .027 - .055 .046 

84 74.51 15. 70 0.77 n. d. 0. 99 none 3.25 4.45 0.60 100.27 

A4.1V 1. 242 .154 .005 (.010) .025 - .052 .048 

85 78.49 9.99 1. 94 1.18 0.09 0.30 3.74 3.84 0.72 trace LhO trace 100.29 

A3. III 1. 308 .098 . 012 • 017 .002 .005 .060 .040 

86 77.39 13.16 0.81 n.d. trace 0.75 3.60 4.32 trace 100.73 

A4. IV i. 290 .129 .005 (.010) - .013 .058 . 045 -

87 75.70 11.65 2.27 0.33 0.07 0.40 2.79 4.36 1. 26 0.27 0.57 0.13 99.80 

A2. II 1. 262 .114 . 014 .005 . 002 .007 .045 . 047 . 007 . 001 

88 75.68 14.74 0.57 0.95 trace 0.15 3.13 4.58 1. 00 0.13 100.93 

A3. III 1. 261 .145 . 004 . 013 - .003 .050 .049 .002 

89 76.19 11.53 0.84 l. 25 0.60 1.14 3.80 4.14 0.28 none 0.09 0.25 0.16 100.27 

A2. II 1. 270 .113 .005 • 017 • 015 .020 .061 .044 . 001 .002 .002 

90 78.14 11.89. 0.60 0.27 0.15 0.44 3.51 4.62 0.28 0.32 0.06 0.02 0.02 Zr02 0.03 100..40 
SO a 0.05 
s none 

Al. I 1. 302 .117 .004 .004 .004 .008 .056 .049 . 001 -- -- BaO trace 
SrO trace 

91 77.28 11.90 1. 30 0.18 0.10 0.80 3.01 5.26 0.38 0.07 0.12 0.04 trace C02 none 100.44 2.622 
Zr02 none 
SOa none 

Al. I 1. 288 .117 .008 .003 .003 . 014 048 .056 .002 - - Cl trace 
F none· 
Cr20a none 
NiO none 
BaO none 

92 73.54 10.95 1.08 4.39 0.08 1.68 2.79 4.80 0.21 0.08 0.60 100.20 

A2. II 1. 226 .108 .007 .061 .002 .030 .045 .051 .008 

93 78..47 10.68 0.18 2.23 trace 0.66 3.29 4.15 0.20 0.09 0.59 trace 100.54 

A2. II 1. 308 .105 .001 • 031 - . 012· .053 • 044 .007 -

94 76.10 15.95 trace n.. d. 0.11 0.23 2.90 3.27 1.16 99.72 2.673 

A3. III 1. 268 .• 156 - - .003 .004 • 047 .035 



SUPERIOR ANALYSES OF FR.ESH ROCKS. . I.3.l.S;- 71 
ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 3. SODIPOTASSIC. ALASKOSE-Continucd. 

N o. Symbol. Norm. Locality. Analyst. Reference. Rock name.·~ RemarkA. 

9 !.3(4).1.3. Q 36.00 di 3.23 Valle del Ba1anza, l\1. Ferrari. l\1. Ferrari, Granite 
or 26.13 hy 1.06 n. Parma, taly. Mem. Ac. Line. (5), pegmatite. 
nb 31.44 VIII, No. 21, p. 730, 
an 1. 67 1911. 

7 

0 . !.3".1.3. Q 39.24 hy 2.08 Monte Alto, G. Zender. M. Stark, Rhyolite. 
or 27.24 mt 0.23 Eufanean Hills, T.l\~. P. l\1., XXV, ab 26.20 
an 1. 67 Ita y. p. 321, 1906. 
c 1. 94 

. 8 

1 I(II) .3( 4) .1.3. Q 33.72 ac 4. 62 .Mercuredd u, A. Johnsen . A. Johnsen, Comendite. Also in 
or 26.13 ns 0. 73 San Antonio, Abh. fr. Ak. 'Viss., N . .J. Cb., ab 28.82 di 1. 24 

hy 3.10 Sardinia. Anh. No.2, p.15, p. 738, 1912 •. 
il o. 91 1912. 

8 

2 I(II).3(4).1.3. Q 34.92 ac 5.08 Mercureddu, A. Johnsen. A. Johnsen, Comendite. Also in 
or 26.13 d,i 0.65 San Antonio, Abh. Pr. Ak. ,V., N.J. Cb., ab 28.82 hy o. 20 Sardinia. Anh. 2, p. 22, 1912. p. 738, 1912 .. mt 2.32 

8 

hm 1.12 

3 !.3(4).1.3. Q 36.06 hy 4.28 Filfila, P. Termier. P. Termier, Granite 
or 25.58 11. Philippeville, c. R., cxxxiv, (fine). ab 28.82 Algeria. p. 373, 1902. c 4.39 

8 

4 1.3(4).1.3. Q 36.42 hy 3.82 Filfila, P. Termier. P. Termier, Granite 
or 26.69 11. Philippeville, c. R., cxxxiv, (coarse). ab 27.25 Algeria. p. 373, 1902. c 5.51 

8 

5 1.3.1.311• Q 41.88 ac 0. 92 Dahamis, Socotra E. Ludwig. A. Pelikan, Riebeckite 
or 22.24 di 1. 21 Island, Red Sea. Ds. Ak. Wiss., Wien, granite. 
ab 30.39 hy 0.50 LXXI, p. 67, 1902. mt 2.32 

8 

6 1.3( 4) .1(2).311• Q 38.16 hy 1. 32 Saganeiti, Eritrea. E. Mana.sse. E. Manasse, ~p.Iite: ..... or 25.02 . . Stud. Pet. Erit., -·· . .. 
ab 30.39 p. 93, 1909. an 3. 61 

8 

c 1. 33 

7 !.3.1.3.0 Q 42.00 hy 0. 20 Tsi vory, Sakala ve Boiteau. A. Lacroix, Microgranite. 
or 26. 13 il 0. 76 District, C. R., CLVII, 
ab 23.58 hm 2.27 Madagascar. p. 18, 1913. an 1.11 ru 0.16 

8 

c 1.84 ap 0.34 

8 !.3".1.3. Q 39.12 hy 0.90 Near Mok-wo, S. Shimidzu. B. Koto, Masano-
or 27. 24 mt 0.93 Chosen ( orea). J. Coli. Sci. Tok., phyre ab 26.20 XXVI, p. 189, 1909. (rhyolite). an 0. 83 

8 

9 I.3( 4).111.311 • Q 35.46 di 1.14 Stan thorpe, G. R. Patten. A. R. Agric. Granite. H. C. Richards, 
or 24.46 hy 2.65 Queensland. Chern. Qld., pers. com. ab 31.9ll mt 1.16 1912. an 2. 22 il 0.15 

8 

ap 0. 67 

0 I.3( 4).111.3. Q 39. 12 hy 0. 40 Butcharts Reef, Not stated. A. R. Dep. Min. Granite. 
or 27. 24· mt 0. 70 Tingha, New N. S.W. (1907), 
ab 29.34 il 0.15 South Wales. p. 185, 1908. an 2. 22 hm 0.16 

9 

c 0. 41 

1 !.3(4).1(2).3. Q 38.10 hy 0.30 Cove River, Not stated. A. R. Dep. Min. Aplitic . 
or 31. 14 mt 0. 23 Bowenfels, New N. S. W. (1909), granite. ab 25.15 il 0.30 South Wales. p. 198, 1910. an 3.61 hm 1.12 

9 

. '• 

2 I(II).3( 4).1(2) .3. Q 33.30 di 4.47 Merulam, L. A. Cotton. W. G. Woolnough, Dacite. 
or 28.36 hy 3.90 New South Wales. Pr. Linn. Soc. ab 23.58 mt 1. 62 N. S. W., XXXVI, an 3.34 il 1. 22 

9 

p. 799, 1909. 

3 !.311.111.3. Q 40.98 di 0'.99 Lake Karng, Mount Am pt. E. 0. Thiele, Quartz 
or 24.46 hy 2.51 Wellinaton, Pr. R. Soc. Viet., porphyry. ab 27.77 mt 0. 23 North ippsland, XXI, p. 266, 1908. an 2. 22 il 1. 06 

Victoria. 

9 

4 !.3.1.311• Q 46.38 hy 0. 30 Omeo, Victoria. A. W. Howitt. A. W. Howitt, Muscovite In W. T., p.129. 
or 19.46 Tr. R. Soc. Viet., granite. ab 24.63 

XXIV, p. 110, 1888. an 1. 11 
c 7.14 

9 



72 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. ALASKASE-Continued. 

No. Si02 Al 20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

-------------· ---------- --- --------- ---
9 5 75.58 13.66 0.85 0.26 0.16 0.28 3.64 4.44 0.26 0.10 0.20 0.08 0.22 C02 0.04 99.95 

Cl 0.02 

1. I 1.260 .005 .004 .004 .059 . 047 
FeS2 0.16 

.134 .005 0.03 - .003 A 

9 6 74.02 14.83 0.95 0.40 0.16 0.70 3.16 4.68 0.12 0.08 0.19 0.05 0.11 C02 0.02 99.56 
Cl 0.02 

A 1. I 1. 234 .146 .006 .• 006 .004 . 013 .059 
FeS2 0.07 

.051 .002 - .002 

9 7 78.35 11.56 0.61 0.90 0.61 0.02 2.86 3.97 0.12 0.24 0.18. 0.03 C02 0.19 99.75 2.64 
FeS2 0.11 

A 2. II 1.306 .113 .004 . 013 . 015 - .046 .042 .002 -

9 8 75.83 14.11 0.49 0.12 0.25 0.55 3.12 5.32 0.41 0.13 0.08 0.20 trace C02 none 100.61 s trace 

A 2. II 1. 264 • 138 .003 .002 .006 .010 .050 .056 . .001 .001 -

9 77.59 12.75 0.67 none 0.16 0.04 2.56 3.99 1. 54 1 0.63 trace trace 803 0.07 100.10 2.511 
BaO 0.10 

2. II 1. 293 .125 .004 - .004 - . 041 • 042 .008 - -

9 

A 

00 76.89 12.72 0.43 0.70 0.17 0.57 3.48 4.39 0.47 0.02 0.08 none 0.07 C02 none 99.99 2.343 
Cl trace 

1 
NiO none 

2. II 1. 282 .125 .003 .010 .004 .010 .056 .047 .001 - .001 LhO trace A 

1 01 74.73 10.82 2.46 0.58 0.20 0.80 2.68 4.40 2.94 0.27 0.12 0.12 0.03 COu none 109.15 

A 2. II 1. 246 .106 .016 .008 .005' • 014 .044 .047 .002 .001 -

RANG 1. PERALKALIC. ALASKASE. 

I 66.91 19.01 3.70 1. 79 0.59 0.35 4.62 1. 44 0.64 0.20 0.27 C02 o:26 99.78 

A 2. II 1.115 .186 .023 .025 .015 .006 .074 .015 .003 

2 74.52 10.07 3.74 2.81 0.01 0.86 3.88 3.46 0.86 0.07 0.20 100.48 

A3. III 1. 242 .099 .023 .039 - • 015 .063 .037 .003 

3 79.03 13.23 0.34 0.18 0.07 0.25 3.95 2.28 0.18 0.01 99.52 

A3. III 1. 317 .129 .002 .003 .002 .005 .064 .024 

4 73.84 16.44 0.50 0.68 trace 0.65 4.23 3.07 0.44 99.85 

A 3. III 1. 231 .161 .003 .009 - .012 .068 .033 

5 75.19 13.77 0.61 1. 3'7 0.09 0.68 3.83 3.33 0.65 none none trace SOs 0.29 99.83 
Li20 0.02 

A2. II 1. 253 .135 .004 .019 . 002 .012 .061 .035 - - -

6 74.51 14.83 1. 09 trace 0.47 0.81 4.38 2.72 0.92 none trace none SOs 0.24 99.99 
Li20 0.02 

A2.II 1. 242 .145 .007 - .012 . 014 .071 .029 - - -

7 76.00 14.88 0.65 0.10 0.06 0.19 3.52 2.77 1.42 0.20 0.04 0.11 trace C02 none 99.94 
SOa trace 
Cl trace 

Al. I 1. 266 .146 .oq4 .001 .002 .003 .056 .030 - .001 - F trace 
BaO trace 

8 74.29 14.93 0.77 0.79 none 0.41 4.67 2.38 0.56 0.89 99.69 

A3. III 1. 238 .146 .005 .011 - .007 .076 .025 
I 

.013 

9 77.84 13.20 0.80 0.25 0.11 0.20 4.06 1. 55 1. 21 0.37 none 0.04 none COs none 99.73 Cl trace 
s 0.10 

A1. I 1. 297 .129 .005 .004 .003 .004 .066 .017 -- -- -- BaO none 
SrO none 



SUPERIOR AN.A:LYSES OF FR.ESH ROCKS. I.3.1.3-I.3.1..4. 

ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 3. SODIPOTASSIC. ALASKOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

95 !.3(4).1.3. Q 36.60 hy 0.40 Cocata, W. S. Chap- R. L. Jack, Granite. 
or 26.13 mt 0.93 South Australia. man. G. S. S. Aust. B. 1, ab 30.92 il 0.46 
an 1. 39 hm 0.16 p. 12, 1912. 
c 2.35 

96 !.3(4).1(2).3. Q 35.88 hy 0.40 Kolbolla, W. S. Chap- R. L. Jack, Granite. 
or 27. SO mt 1. 39 South Australia. man. G. S. S. Aust: B. 1, ab 26.72 il 0.30 
an '3. 61 p. 12, 1912. 
c 3. 26 

97 !.3.1.8.0 Q 45.36 hy 2.42 Norseman, E. S. Simpson. W. D. Campbell, Granite. 
or 23.35 mt 0.93 West Australia. W. Aust. G. S., ab 24.10 il 0.30 
c 2.55 B. 21, p. 119, 1906. 

{)8 !.3(4).1.8. Q 36.48 hy 0.60 . Southern Cross, Surv. lab . R. A. Farquharson, Granite. 
or 31.14 mt 0. 23 Yilgarn Goldfield, W. Aust. G. S., o.b 26.20 il 0.15 
an 1. 95 hm 0.32 West Australia. B. 49, p. 57, 1913. 
c 2.55 ap 0.34 

99 !.3.1.8.0 Q 47.46 hy 0.40 Omahu, P. Holland. P. Holland, Rhyolite. In W. T., p.129. 
or 23.35 hm 0.67 Hauraki, Q. J. G. S., LV, ab 21.48 ru 0. 63 
c 4.28 New Zealand. p. 467, 1899. 

100 1.3(4).111.3. Q 37.98 hy 1.~2 Tairua River, E. J. Dunn. A. R. Secy. Min. Obsidian 
or 26.13 mt 0. 70 New Zealand. Viet. (1911), ''marekan-ab 29.34 il 0.15 
an 2. 78 p. 62, 1912. ite." 
c 1. 22 

101 !.311.1(2).3. Q 40.38 hy 0.50 Waiau Valley, Surv. lab. Henderson and 
or 26.13 mt 1. 39 Aroha, Hauraki, Bartrum, N. Z. G. S. Rhyolite o.b 23.06 il 0.30 
an 3.06 hm 1.60 New Zealand. B. 16, p. 69, 1913. perlite. 
c 1. 43 

SUBRANG 4. DOS ODIC. TORDRILLOSE. (H. S. WASHINGTON, 1917.) . 

1 111.3.1.411 • Q 33.24 by 1.50 Lake Dufresnoy, S. J. Lloyd. M. E. Wilson, Dacite. or 8.34 mt 5.10 Kewagama Lake, Can. G. S. Mem. o.b 38.77 il 0.46 
an 1. 67 bm0.16 Quebec. 39 p. 47, 1913. 
c 9. 28 

2 1(11).811.1.(3)4. Q 36.90 ac 0. 46 East Greenwich, J. H. Perry. Emerson and Perry, GraJ?hic or 20.57 di 3. 72 Rhode Island. U.S. G. S. B. 311, ab 32.49 by 0.40 nncro-
mt 5. 57 p. 66, 1907. granite. 

3 1.3.1.4.0 Q 46.56 by 0.33 Marcell on, W. W. Dan). ells. Hobbs and Leith, Aporhyolite. 
or 13.34 mt 0.46 Fox River Valley, B. Un. Wise. 158, ab 33.54 
an 1.39 Wisconsin. p. 262, 1907. 
c 3. 67 

4 1.3( 4).1(2).114. Q 35.70 by o. 79 Marquette, W. W. Daniells, Hobbs and Leith, Aporhyolite. 
or 18.35 mt 0. 70 Fox River Valley, . B. Un. Wise. 158, ab 35.63 
an 3. 34 Wisconsin. p. 262, 1907. 
c 4.90 

5 1.311.1(2).(3)4. Q 38.16 by 2.18 Madison Plateau, J. E. Whitfield. J. P. Iddings, Rhyolite. In W. T., p.131. 
or 19.46 mt 0.93 Yellowstone U.S. G. S. Mon. 32, ab:U.96 
an 3. 34 National Park. (II), p. 426, 1899. 
c 2. 75 

6 !.3(4).1(2).4. Q 36.12 by 1. 20 Echo Peak, J. E. Whitfield. J. P. Iddings, . Dacite In W. T., p. 131. 
.or 16. 12 bm 1.09 Yellowstone U.S. G. S. Mon. 32, porphyry. ab 37.20 
an 3.89 National Park. (II), p. 65, 1899. 
c 3.16 

7' 1.3.1.(3)4. Q 44.88 by o. 20 Glizzly Hill, H. N. Stokes. H. W. Turner, Granite. In W. T., p. 131. 
or 16.68 mt 0. 23 Plumas County, U.S. G. S. A. R.17, ab 29.34 bm 0. 48 
c 6.12 ap 0.34 California. · (I), p. 721, 1896. 

8 1.3(4).111.4. Q 35.94 by 2. 51 Catherine Mine, W. T. Schaller. U.S. G. S. rec. lab. Pegmatite. 
or 13.90 mt 1. 16 Pal a, 
ab 39.82 San Die~oCounty, an 1. 95 
c 3.88 Cali forma. 

9 1.3.1.4.0 Q 47.46 mt 1.05 Tybo, G. Steiger. J. E. Spurr, Tordlillite. 
or 9.45 Hot Creek Range, U. S. G. S. B. 228, ab 34.58 
an 1.11 Nevada. p. 207, 1904. 
c 4.28 



74 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. ALASKASE-Continued. 

I I 

MnOI No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02· PzOs Inclusive. Sum. Sp.gr. 

--- --- ----------------------

10 80.79 11.13 0.35 n. d. none 0.21 4.22 1. 85 1. 26 99.81 2.64 

Aa.m 1. 347 .109 .002 (.004) - .004 .068 .020 

11 77.18 13.78 1. 07 n. d. 0.05 0.12 '3. 68 3.27 0.63 trace 0.17 Cl 0.06 100.01 

A4.IV 1. 286 .135 .007 (. 014) • 001 .002 .060 .035 - .001 

12 74.39 15.55 1. 35 n. d. 0.33 0.48 3. 79 2.14 1.18 0.22 99.43 2.72 

A4.1V 1. 240 .152 .009 (.018) .008 .009 . 061 .022 .003 

13 74.35 14.70 0.79 0.62 0.81 0.70 5.29 1. 67 0.72 0.11 0.18 0.12 0.07 NiO trace? 100.15 
BaO 0.02 

A2. II 1. 239 .144 .005 .008 .020 . 013 .085 .018 
Li20 trace 

.002 .001 .001 

14 78.8 10.9 1.5 n. d. 0.8 0.5 4.1 3.4 0.6 100.6 

B3.IV 1. 313 .107 .009 (.018) .020 .009 .006 .036 

15 73.80 14.60 n. d. 2.35 1.17 0.06 4.15 2.85 1. 50 0.25 100.73 

A 4. IV 1. 230 .143 - .033 .029 .001 .067 .031 .003 

1 6 72.20 10.75 0.89 . 0.80 0.65 0.45 3.95 3.17 7.32 0.06 100.24 

A 3.m 1. 203 .105 .006 .011 .016 .008 .064 .034 .001 

1 7 79.80 10.57 0.93 trace 0.99 0.24 4.40 1. 91 0.70 99.54 

A 3. m 1.330 .104 .006 - .025 .004 .071 .020 

1 8 79.71 11.78 0.77 trace 0.30 0.12 5.31 2.00 0.29 100.28 

A 3. III 1.329 .116 .005 - .008 .002 .085 .021 

1 9 75.13 14.04 1.24 0.29 0.35 0.60 4.06 3.03 0.70 0.11 0.25 COs 0.22 100.02 

A 2. II 1. 252 .138 .008 .004 .009 .011 .066 .032 .003 

2 0 76.76 12.34 1. 55 0.37 0.77 0.07 4.36 2.15 0.99 0.12 0.14 99.62 2.665 

A 3. Ill 1. 279 .121 .010 .005 .019 .001 .070 .023 .002 

2 1 76.72 12.25 1. 54 0.57 0.24 0.16 4.45 2.90 0.95 0.09 trace 99.87 2.690 

B 3.·m 1. 279 .120 .010 .008 .006 .003 .Oi2 . 031 -

2 2 77.61 12.47 n.d. 0.97 0.11 0.22 4.10 3.58 0.72 trace trace trace 99.78 2.59 

A 3. m 1. 294 .122 - .014 .003 .004 .066 .038 - - -

2 3 79.86 11.53 1. 91 n.d. 0.04 0.44 2.66 2.24 0.80 0.50 99.98 2.55 

A 4. IV 1. 331 .113 • 012 (.024) .001 .008 .043 .024 .007 

2 4 80.76 10.61 0.75 0.15 0.21 0.28 4.62 1. 89 0.96 trace 100.23 2.38 
I 

·• 
A 3. III 1. 346 .104 . 005 .002 .005 .005 .074 .020 I 

2 5 76.55 10.68 0.86 0.54 0.50 0.80 4.94 3.33 1. 36 0.04 99.60 2.648 

A 3. III 1. 276 .105 .005 .008 .013 .014 .080 .035 -



SUPERIOR ANALYSES OF FRESH ROCKS. 1.3.1.4. 75 

ORDER 3. QUARFELIC. COLUMBARE-Continued. \ 

SUBRA.NG 4. DOSODIC. TORDRILLOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. RemarkR. 

10 1.3.1.4.0 Q 48.42 hy 0.53 Red Point, P. T. Cleve. P. T. Cleve, Quartz Cf. Hogbom, 
or 11.12 St. Thomas, Sver. Vet. A. K. porphyry. B. G. Inst. ab 35.63 
an 1.11 West Indies. Hand., IX, No.12, Ups., VI, p. 
c 1. 73 p. 34, 1871. 230, (1903), 

1905. 

11 1.3.1.(3)4. Q 42.06 hy 1. 95 Fiddich Bridge, W. Mackie. W. Mackie, Granite. 
or 19.46 ap 0.34 Craig Machie, Tr. Edin. G. Soc., ab 31.44 
c 4.08 Scotland. VIII, pt. 1, p. 54, 

1901. 

12 1.3.1(2).4. Q ~.70 hy 3.57 St. Johns, P. Holland. Dickson and Holland, Elvanite. In W. T., p.131 
or 12.23 Isle of Man. Pr. Liv. G. Soc., VI, ab 31.96 
an 2.50 p. 126, 1889. 
c 6.12 

13 1.3( 4).111.411• Q 34.80 hy 2.13 East Porthallow, W. Pollard. Flett and Hill, Granite 
or 10.01 mt 0.66 Cornwall. • Mem. G. S. Eng., gneiss. ab 44.54 il 0.30 
an 2. 78 ap 0.34 Sheet 359, p. 59, 1912. 
c 3.16 

14 1.3".1.(3)4. Q 38.94 dl 0.92 Ravin des Dames, J. de Lapparent J. de Lap~ent, :Microgranite. Also in Etud 
or 20.02 hy 3.91 Meuse, B. Soc. ·n. Fr., Comp. Porph ab34.58 
an 1.39 France. XXXII, p. 257, France, p. 84 

1909. 1909. 

e 

15 111.3( 4).1".4. Q 34.86 hy 6.86 St. Clement, Pisani. A. Michel-Levy, Orthophyre. 
or 17,24 il .0.46 Lyonnais, C. R., CLVI, ab 35.11 
an 0. 28 France. p. 718, 1913. 
c 4.49 

16 1.3( 4) .111.(3)4. Q 34.74 hy 2.13 Colle de la Motte, Pisani. A. Michel-Levy, Pitchstone. Incomplete i 
or 18.90 mt 1. 39 Esterel, B. Sv. Ct. G. Fr., C. R., CL, p ab 33.54 H 0.15 France. XXI, No. 130, 750, 1910. an 2. 22 

n 

p. 40, 1912. 

17 1.3.1.4.0 Q 45.06 hy 2.50 Between Canne J. Depra.t, J. Deprat, Microl?eg-
or 11.12 hm0.93 and Pirio, B. Sv. Ct. G. Fr., mat1te. ab 37.20 
an 1.11 Corsi. ca. XVII, No.117, 
c 0.92 p. 61, 1907. 

18 1.3".1.4. Q 40.86 hy 0.80 Tula Ravine, J. Deprat. J. Deprat, Microl?eg-
or 11. 68 hmO. 77 Corsica. B. Sv. Ct. G. Fr., mat1te. ab44.a4 

XVII, No. 117, an 0. 56 
c 0.82 p. 61, 1907. 

19 1.311 .111 ."4. Q 37.98 hy 0.90 Dornbach, K. M. Jene. G. Klemm, Aplite. 
or 17.79 mt 0.23 Blatt Rossdorf, Erl. G. Kt. Hesse, ab 34.58 il 0.46 
an 3.06 hm 1.12 Hesse. Bl. Rossdorf, 
c 2.96 p. 46, 1912. 

20 1.3.1.4.0 Q 42.00 hy 1. 90 Platta Mala, L. Hezner. U. Grubenmann, Aplitic 
or 12.79 mt 0. 70 Lower Engadine, Btr. G. Kte. Schw., granite. ab 36.68 il 0.30 Switzerland. XXITI, .P· 192,1909. an 0. 28 hm 1.12 
c 2. 75 

21 1.311 .1.4. Q 38.94 hy o. 60 Sur Eu, M. Dittrich. 0. Zust, Aplite. 
or 17.24 mt 1. 86 Lower Engadine, In. Diss. Zur., ab 37.73 il 0.32 
an 0.83 Switzerland. p. 20, 1905. 
c 1.43 

22 1.311 .1.(3)4. Q 38.88 hy 2:15 Grop~o del Vescovo, M. Ferrari. M. Ferrari, Quartz 
or 21.13 n. anna, Italy. Mem. Ac. Line. (5), porphyry. ab 34.58 VIII, No. 21, an 1.11 
c 1.43 p. 730, 1911. 

23 1."3.1(2).(3)4. Q 52.86 hy 4.19 Ku Kli, (?) K. E. Bogdanovitch, Liparite. MnO high? 
or 13.34 Amur River, Fund. Marek., ab 22.53 East Siberia. p. 57, 1904. an 2.22 
c 3.84 

24 1.~.1.4.0 Q 46.08 hy 0.40 Thsin-ling Moun- C. Pfeil. K. Futterer, Granite. 
or 11.12 mt 0.46 tains above Durch Asien, ab 38.77 hm0.48 Lan-Kiao, China. II, (2), p. 266, 1909. an 1. 39 
c 0.51 . 

25 I".3(4).1."4. Q 35.16 ac 2.31 Siboem boem, L. Serrurier. R. D. M. Verbeek, Quartz Not in W. T. or 19.46 ns o. 61 Sumatra. Sum. Westk., porphyry. ab.36. 68 di 3.19 
h y 0.80 p . 232 1883 . 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. ALASKASE-Continued. 

No. Si02 Al 20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H 20- Ti02 PzOs MnO I Inclllllive. 
I 

Sum. Sp.gr. 

26 77.81 12.89 n.d. 0.90 0.88 0.05 4.18 2.39 0.44 0.09 0. 41 o. osj F,s, o.21 100.33 2.68 

A2. II 1. 297 .126 .!!13 .022 .001 .068 .• 026 . 005 .001 

27 74.87 14.14 1. 3~ 0.50 0.25 0. 70 5.06 2.18 0.40 0.04 0.05 0.21 0.08 C02 none 100.35 
SO a 0.05 

.139 
B20a 0.52 

A2. II 1. 248 .008 .007 .006 .013 .082 .023 -- .001 . 001 

RANG 1. ALASKASE. 

1 78.28 12.00 n. d. 1.19 0.37 0.29 6.89 none 0.61 0.34 C02 none 99.97 

A3. III 1. 305 .118 - .017 .009 .005 .111 - .004 

2 80.09 10.80 1. 07 0.83 0.58 0.38 5.60 none 0.52 0.24 0.16 0.04 0.02 C02 none 100.34 
Zr02 0.01 
s none 

A1. I 1. 335 .106 .007 .011 .015 • 007 .090 - • 002 - -- BaO none 
SrO none 

3 78.50 11.50 0.11 1. 82 0.46 0.50 6.04 none 0.82 0.30 0.27 0.03 0.03 C02 none 100.51 
Zr02 none 
s 0.13 

Al. I 1. 308 .113 .001 .025 . 012 .009 .097 - .003 - - BaO none 
SrO none 

4 79.64 11.44 0.11 0.30 0.15 0.71 6.40 0.38 0.30 0.16 0.50 0.08 0.08 C02 0.02 100.27 

A2. II 1. 327 .112 .001 .004 .004 . 013 .103 .004 .006 - .001 

5 81.1 10.8 1.2 n. d. 0.1 0.5 5.9 0.5 0.4 100.5 

B3. IV 1. 352 .106 .008 (. 016) .003 .009 .095 .005 

6 78.1 12.8 1.7 n. d. 0.7 0.6 5.4 0.7 0.5 100.5 

B3. IV 1. 302 .125 .011 (. 022) • 018 .011 .087 .008 

7 77.32 11.62 1. 57 0.69 0.80 0.62 5:81 0.99 0.65 0.34 0.10 100.51 

A2. II 1. 289 .114 .010 .010 .020 .011 .093 .011 . 004 • 001 

8 83.57 8.01 2.04 n. d. trace 0.50 4.53 0.16 1.10 s trace 99.91 2.624 

A4. IV 1. 393 .078 .013 (. 026) - .009 .072 .002 

9 75.78 11.41 2.31 2.29 0.75 0.87 4.76 0.73 ·n. d. 0.23 0.81 C02 0.34 100.44 s 0.16 

A2. II 1. 263 .112 .014 .032 .019 .016 .077 .008 .003 .006 

10 78.48 10.26 1. 81 0.25 0.53 1. 07 5.39 0.37 0.96 0.30 0.52 trace C02 0.08 100.02 

A2. II 1. 308 .100 .011 .004 .023 .020 .087 .004 .007 

11 77.45 10.16 3.04 0.53 0.47 1. 75 5.53 0.40 1.04 0.55 0.06 trace C02 0.31 99.43 2.620 s 0.14 

A2. II 1. 291 .100 • 019 .007 . 012 • 031 .089 .ID04 .007 -

12 77.83 10. 79 2.35 1.16 0.33 0.19 5.61 0.88 0.67 trace 99.81 

A3. III 1. 297 .106 .015 .016 .008 .003 .090 .009 

13 77.44 10.55 2.24 0.34 0.09 0.99 6.23 0.71 0.58 0. 33 0.20 0.17 trace 99.91 

A2. II 1..291 .103 .015 .005 .002 • 018· .100 .008 .003 .001 

14 78.64 12.79 n. d. 1.14 trace trace 6.10 0.80 0.41 0.14 trace co, trace 100.24 2.51 
SOa 0.22 

A.4 IV 1.311 .125 - • 016 - - .098 .069 . 001 --
I 
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ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 4. DOSODIC. TORDRILLOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
26 !.3.1.4.0 Q 42.00 by 3.39 Norseman, E. S. Simpson. W. D. Campbell, Felsite. .. 

or 14.46 il o. 76 West Australia. W. Aust.G.S.B.21, ab35. 63 
an 0. 28 p. 119, 1906. 
c 3.16 

27 !.3( 4).111.4. Q 35.52 by 0.60 Pensini Creek, Not stated. P. G. Morgan, Tourmaline 
or u. 79 mt 1. 86 Orikaka District, pers. com. pegmatite. ab 42.97 ap 0.34 
an 2. 78 New Zealand. 
c 2. 45 

SUBRANG 5. WESTPHALOSE. (C. I. P. W., 1902.) 

1 !.3(4).1.5. ~ 36.42 hy 2. 62 James Township, N. L. Bowen. N. L. Bowen, Aplite. 
a 58.16 il 0. 61 Cobalt, Ontario. Jour. Can. Min. Inst., an 1. 39 
c o. 20 XII, p. 523 (1909), 

1910. 

2 1.3.111.5. ~ 45.84 by 1. 76 Shasta King Mine, G. Steiger. B. S. Butler, Granite por- Epidote pri-a 47.16 mt 1. 62 Shasta County, A. J. S., XXVIII, phyry. mary? an 1. 95 il 0.30 
c o. 92 California. p. 29, 1909. 

3 I.311.1(2).5. ~ 40.50 by 3.97 Bully Hill, G. Steiger. B. S. Butler, Granite por-a 50.83 mt 0. 23 Shasta County, U. S. G. S. B. 419, phyry. an 2.50 il 0.46 
c 0:11 California. p. 137, 1910. 

4 1.311.1.5. Q 39.72 di 0.86 Skomer Island
1 E. G. Radley. H. H. Thomas, Soda Also in Dewe or 2. 22 woo. 46 Pembrokeshire, Q. J. G. S., LXVII, rhyolite. and Flett, G. ab 53.97 il o. 76 

an 1.39 bm0.16 Wales. p. 189, 1911. Ma,g., (V), 
tn 0. 20 VIII, p. 209, 

1911. . ' 

y 

5 1.3.1.5.0 Q 43.08 di 0. 71 Ravin de Ma:irus, J. de Lapparent. J. de Lapparent, Microgranite. 
or 2. 78 hy 2.05 Ardennes, B. Soc. Min. Fr., ab 49.78 France. XXXII, p .257, 1909. an 1. 67 

6 1.311.1(2) .115. Q 40. 2o hy 4.70 Dames de Meuse, J. de Lapparent. J. de Lap)arent, Microgra.nite. 
or 4.45 Ardennes, B. Soc.· L Fr., ab 45.59 
an 3.06 France. XXXII, p. 257, 1909. 
c 1. 94 

7 1.3( 4).1(2).( 4).5. Q 37.68 by 2.00 Gubben, Rodo, Santesson. P. J. Holmquist, Granite In W. T., p. 131. 
or 6.12 mt 1. 62 Sweden. Afh. Sver. G. Und., (albite pe~- Dike. ab 48.73 il 0. 61 
an 3.06 hm0.48 No. 181, p. 83, 1899. mat1te . 

8 1.113.1.5. Q 54.00 di 1. 24 Wiebelsaal, Bomer. 0. Miif.ge, Quartz In W. T., p. 131 
or 1.11 hy 2. 77 Westphalia. N. . B. B., VIII, keratophyre. ab 37.73 
an 1.11 p. 616, 1893. 

9 1.113.1.115. Q 43.02 hy 3.88 Rossdorf, Hesse. Butzbach. G. Klemm, Granophyre. P 20 5 high? 
or 4.45 mt 3. 25 Erl. G. Kt. Res., ab 40.35 il 0.46 
c 2. 75 ap 1. 68 Bl. Rossdorf, p·. 48, 

1912. 

10 1.3.111.5. Q 43.20 di 1. 73 Epidauros, Argolis, M. Dittrich. Milch and Reuz, Quartz 
or 2. 22 hy 0. 50 Greece. · N.J. B. B., XXXI, keratophyre. ab 45.59 il 0. 61 
an 2.50 hm 1. 81 p. 509, 1911. 

tn o. 59 

11 I11.3.111.5 .. Q 40.98 di 2.59 Epidauros, Argolis, A. Lindner. Milch and Reuz, Quartz 
or 2. 22 ' WO 1. 39 Greece. N.J. B. B., XXXI, keratophyre. ab 46.11 il 1. 06 
an 1. 95 bm 3.04 I p. 512, 1911. 

12 1.3.1.115. Q 41.28 hy 0.93 Marahano, E. Manasse. E. Manasse, Quartz or 5.00 mt 3. 48 Debaroa, Stud. Pet. Erit., p. keratophyre. ab 47.16 
an 0. 83 Eritrea. 110, 1909. 
c 0. 41 

13 I".311.1.115. Q 38.16 ac 2.31 Copper. Island, w. Zydmun- W. Zygmuntonska, Soda or 4.45 di 0.43 Commander Is- tonska. B. Ac. Sc. Crac., rhyolite. ab 49.78 WO 1. 51 
mt 0.46 lands, Bering Sea. 1912, p. 684. 
il 0.46 
hm 1.28 
ap 0.34 

14 1.311.1.115. Q 39.18 by 2.11 Nuthernu~e, J. C. H. Min- J. B. J atfet, Felsite. Notin W. T. or 5.00 Barrier ange, gaye. Mem. . S. N. S. W., ab 51.35 
c 1.84 New South Wales. No. 5, p. 39, 1894. 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. ALSBACHASE. (C. I. P. W., 1902.) 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MilO Inclusive. Sum. I Sp.gr. 
--- -------------------------

1 78.04 11.98 0.23 0.60 0.04 0.62 0.24 6.83 1.41 100.01 

A? 3. III 1. 301 .117 .001 .008 .001 .011 .004 .072 

2 75.57 10.57 3.30 0.96 0.27 0.67 trace 6.75 1. 60 trace 0.23 SOa none 99.92 2.62 

A2. II . 1. 260 .104 .021 . 014 .007 . 012 - .072 . 003 

RANG 2. DOMALKALIC. ALSBACHASE. 

1 77.59 10.53 0.21 1. 74 1. 01 0.76 1.58 5.30 0.60 0.60 0. 051 0. 03 C02 0.13 99.24 
SOa 0.05 
BaO 0.06 

B1. II 1. 293 .103 .001 .024 .025 . 014 .026 .056 .008 - -

2 80.99 10.15 1. 38 n. d. 0.33 1. 69 1.40 4.24 n. d. trace 100.18 
1 

A4. IV 1. 350 .100 .009 (.018) .008 .030 .023 .• 044 

3 72.65 14.23 1. 72 1. 56 0.42 1.42 1. 80 5.35 0.46 0.63 100.24 

A3. III 1.211 .140 .011 .022 .011 .025 .029 .057 .009 

4 69.89 15.20 1.43 1.19 0.82 2.12 1. 86 4.89 0.75 0.28 0.01 0.66 SOa 0.85 99.95 

A2. II 1. 165 .149 .009 .017 .020 .038 .030 .052 - .005 

5 73.15 16.74 0.78 n. d. 0.21 0.90 1.13 4.58 2.58 SO a 0.12 100.92 2.436 
FeSs 0. 73 

A4. IV 1. 219 .164 .005 (.010) . 005 .016 .018 .049 

6 70.59 17.62 1. 74 n. d. trace 1. 96 0.80 5.10 1. 61 SO a 0.07 99.64 2.292 
FeS2 0.15 

A4. IV 1.177 .173 .011 (.022) - .035 . 013 .055 

7 74.93 11.37 1.34 1. 32 0.54 1.24 1.18 6.72 0.75 0.28 0.15 0.09 BaO 0.28 100.19 

A2. II 1. 249 .112 .008 .018 . 014 .022 .019 .071 .004 .001 . 001 

8 72.51 13.47 2.63 0.94 0.52 0.97 0.87 6.59 1. 06 I 0.06 0.15 SOa none 99.83 
NiO none 
CuO 0.06 

A2. II 1 209 .132 . 016 . 013 . 013 .017 .014 .070 - .002 

RANG 2. ALSBACHASE. 

1 75.14 12.50 1. 20 0.87 0.43 0.83 3.00 3.50 2.55 0.16 trace 100.18 

A3. III 1. 252 .123 .008 . 012 .011 :015 .048 .037 .002 -

2 71.85 15.25 1.04 2.56 0.63 2.46 3.18 3.04 0.17 0.58 trace trace 100.76 

A2. II 1.198 .150 .007 .036 . 016 .044 • 051 .032 .007 - -

3 76.99 12.45 1.03 0.49 0.21 0.98 3.46 4.29 0.26 trace 100.16 

A 3. III 1. 283 .122 .006 .007 .005 . 018 .• 056 .046 

74.47 14.15 1.16 1. 21 0.63 1. 70 1. 97 4.14 0.20 0.06 COs 0.25 100.21 2.65 s 0.27 4 

A 3.m 1. 241 .139 .007 .017 .016 .030 .032 .043 
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ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 1. PERPOTASSIC. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

1 !.3.(1)2.1. Q 48.90 hy 1. 02 Riggen bachthal- Bunsen's lab- H. Schmidt, Porphyry. 
or 40.03 mt 0. 23 Schwarzwald, oratory. Ref, N. J. 1889, ab 2.10 
an 3.05 Baden. I, p. 95. In W. T., p. 125. 
c 3.06 

2 !.3.(1)2.1. 
Q 47.82 hy 0. 70 

Nuthernu~e, H. P. White. J. B. Jaquet, Pitchstone. Notin W. T. · or 40.03 mt 3. 94 
an 3. 34 hm 0.64 Barrier ange, Mem. G. S. N. S. W., c 2.04 New South Wales. No.5, p. 40, 1894. 

SUBRANG 2. DOPOTASSIC. MIHALOSE. (C. I. P. W., 1902.) 

1 1.3. (1)2.211• Q 43.98 hy 4.48 Pompton Junction, R. B. Gage. J. V. Lewis, Gneiss. Included in 
or 31. 14 mt 0. 23 New Jersey. N.J. G. S. A. R., granite. ab 13.62 il 1. 22 
au 3. 89 (1908), p. 66, 1909. 
c o. 71 

2 1.3.2.211• Q 51.72 hy 3.18 Ulfhallarne, D. Hummel. P. J. Holmquist, Granite. 
or 24.46 Skattmanso, B.·Un. Ups., VII, ab 12.05 
au 8.34 Sweden. p. 266, 1906. 
c 0. 31 

3 111.311.2.211• Q 36.84 hy 3. 74 Solhem, Fjallbacka, H. I. P. Hild- P. J. Holmquist, Granite. Same rock as 
or 31.69 mt 2. 55 Bohuslan, ing. B. Un. Ups., VII, No.2, ab 15.20 
an 6.95 Sweden. p. 260, 1906. !.4.2.2. 
c 2.96 

4 111.311.2.2(3). Q 36.18 hy 3.06 Bu·kenauerthal, . Surv.lab. G. Klemm, Granite. 
or 28.91 mt 2.09 Hessen. Erl. G. Kte. Hess., ab 15.72 ap 1. 68 Bl. Birkenau, p. 33, au 5.84 
c 4. 69 1905. 

5 1.3.2.2.0 Q 46.20 hy 1. 82 Nagy Mihaly, K. v. Mura- K. v. Murakozy, Rhyolite. In W. T., p. 131. 
or 27.24 Hungary. kozy. F. K., XXII, p. 54, ab 9. 43 
an 4.45 1892. 
c 8.26 

6 !.3.211.2. Q 40.62 hy 2.90 Nagy Mihaly, K. v. Mura- K. v. Murakozy, Rhyolite. In W. T., p. 131. 
or 30.58 Hungary. kozy. F. K., XXII, p. 54, ab 6; 81 
an 9. 73 1892. 
c 7.14 

7 !.311•112.2. Q 39.00 hy 2.32 ·schtscheliki, W. Wahl. W. Wahl, Granite. 
or 39.48 mt 1. 86 Olonez, Russia. Fennia, XXIV, ab 9. 96 il 0.61 
an 5. 28 ap 0.34 No.3, p. 54. 1908. 
c 0.31 

8 I .311•112.112. Q 39.48 hy 1. 30 Werkh Issetsk, G. Katerfeld. W. Nikitin, Mem. Granite. 
or 38.92 mt 3. 48 Mursinsk, Com. G. Russ., ab 7. 34 hm 0.16 Ural Mountains. XXII, p. 95, 1907. an 4. 73 
c 3.1() 

SUBRANG 3. SODIPOTASSIC. TEHAMOSE. (C. I. P. W., 1902.) 

1 I.3.(1)2.3". Q 41.94 hy 1.36 CaC:e Fletcher, N. SahJbom. 0. Nordenskjold, Quartz por-
or 20.57 mt 1.86 anning Penin- Medd. Gronl., , phyry. ab 25.15 il 0.30 
an 4.17 suJa, East Green- XXVII, p. 199, 
c 2.35 land. 1908. 

2 ! 11.3( 4).211.3( 4). Q 34.44 hy 4.50 Havnefjord, Jones. P. Schei. C. Bugge, HyPersthene or 17.79 mt 1. 62 Sound, Ellesmere Rep. 2dFram adamellite. ab 26.72 il 1. 06 
an 12.23 Land. Exped., No. 22, 
c 2.35 p. 18, 1910. 

3 1.3( 4).(1)2.3. Q 37.74 hy 0.63 Livingstone Town- N. N. Evans. Adams and Barlow, Granite or 25.58 mt 1. 39 ship, Ontario. Can. G. S., Mem. gneiss. nb 29.34 
an 5.00 No.6, p. 54, 1910. 
c 0. 20 

4 1.3.2.113. Q 42.30 hy 2. 92 Rattlesnake Hill, Sherman and T. N. Dale, Granite. or 23.91 mt 1.62 Concord, New Edwards. U.S. G. S. B. 354, ab 16.77 
an 8. 34 Hampshire. p. 150, 1908. 
c 3.47 

::: 
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CLASS I. PERSALANE-Continued. 

RANG 2. ALSBACHASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20o MnO Inclusive. Sum. Sp.gr. 

--- ---------- --- ---------

5 75.56 12.61 0.64 1.16 0.05 0.84 2.35 5.93 0.42 0.22 0.05 0.03 C02 0.19 100.27 
SO a 0.11. 

A1. I 1.259 .124 .004 .016 .001 . 015 .038 .063 .003 -
BaO 0.12 

-

6. 75.17 12.55 1. 54 1.41 0.21 1.15 3.07 4.62 0.22 0.31 0.04 0.04 ZrOs 0.05 100.50 
SO a 0.02 
BaO 0.10 

Al. I 1.253 .123 .010 .019 .OO.'i .020 .050 .049 .004 - -

7 73.85 13.15 3.27 0.36 0.32 0.82 2.29 5.42 0.71 0.06 0.09 100.34 

A2. II 1. 231 .129 .020 . 005 .008 . 014 .037 .058 - . 001 

8 71.45 14.36 2.07 2.78 1.17 1. 58 1. 95 3.28 1. 30 I ,o trace 99.94 

A3. III 1.191 .142 .013 .039 .029 .029 . 031 .035 

9 '69. 29 14.07 2.59 2.03 1. 32 2.76 2.89 2.87 0.37 0.06 0.50 0.26 0.08 COt trace 99.09 

B2. III 1.153 .138 .016 .028 .033 .049 .047 .031 .008 .002 .001 

10 75.55 14.59 0.46 2.25 '0.03 1.10 3.79 2.16 0.40 0.15 COt 0.03 100.51 

A3. III 1. 259 .143 .003 . 031 . 001 .020 .061 .023 

11 74.46 15.28 1. 95 0. 74 0.08 0.92 2.57 3.01 0.58 99.59 

A3.m 1. 241 .150 .012 .010 .002 .016 .042 .032 

12 74.00 12.04 0.78 2.61 0.42 0.85 3.47 4.33 0.86 0.34 0.06 0.05 CI trace 99.93 2.565 
BaO 0.12 

A2. II 1. 233 .118 .011 .015 .056 .046 
Li20 trace 

.005 .036 .004 - -

13 76.26 12.94 0.69 0.13 0.17 1.10 2.73 5.26 0.43 0.17 0.11 0.06 trace C02 none 100.13 s 0.01 

A1. I 1.271 :127 .004 .002 .004 .020 .044 .056 .001 
Cr20s none - - NiO none 
BaO 0.07 
SrO none 

14 74.34 12.97 0.75 '0.54 0.86 0.85 2.49 4.72 1.11 1.03 0.18 0.07 trace C02 none 100.06 - Zr02 0.05 

A1. I .015 .040 .050 
SOs . 0.03 

1. 239 .127 .005 .007 .022 .002 - - BaO 0.07 
SrO trace 
LitO trace 

15 75.89 12.27 1.12 1. 37 0.29 0.86. 3.23 3.42 0.82 0.50 none none 80s 0.28 100.06 
Li20 0.01 

A2. II 1. 265 .120 .007 .019 .007 .015 .052 .036 .006 - -

16 75.34 12.51 0.42 1. 55 0.32 1. 07 3.31 4.17 0.86 none none 0.07 SOs 0.42 100.04 
Li20 trace 

A2. II 1. 256 .122 .003 .022 .008 .020 .053 .045 - - .001 

17 71.69 13.29 0.83 4.23 1. 28 1. 66 2.48 2.37 1. 31 0.14 0.59 0.07 0.09 C02 0.13 100.16 2.773 

A2. II 1.195 .130 .005 .058 .032 .029 .040 .025 .007 .001 

18 . 74.65 14.11 1.08 0.29 0.20 0.80 2.81 4.59 1.40 0.21 trace 0.11 BaO 0.08 100.33 
SrO trace 

A2. II 1. 244 .138 .007 .004 .005 . 014 
LitO none 

.045 .049 .003 - .001 
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ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 3. SODIPOTASSIC. TERAMOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. 
I 

Remarks. 

5 I.3( 4).(1)2.(2)3. Q 36.78 hy 1. 29 · Charlotteburg, . R. B. Gage. J. V. Lewis, Granite 
or 35.03 mt 0.93 New Jersey. N.J.G.S.A.R. gneiss. ab 19.91 il 0.46 
an 4.17 (1908),p.68,1909. 
c 0.82 

6 I.3( 4).112.3. Q 36.54 hy 1.16 German Valley, R: B. Gage. J. V. Lewis, Granite or 27.24 mt 2.32 Schooley's Moun- I N.'J. G. S. A. R. gneiss. ab 26.20 il 0. 61 
an 5. 56 tain, New Jersey. (1908), p.77, 1909. 
c 0.41 

7 I.3( 4).(1)2.(2)3. Q 37.50 hy 0.80 Monterey, Frank-, L. G. Eakins. G. H. 'Villiams, Quartz In W. T., p.127. or 32.25 mt 1. 39 lin County, U.S. G. S. B.148, porphyry. ab 19.39 hm 2. 24 
an 3.89 Pennsylvania. p. 81, 1897. 
c 2.04 

I 

8 I11.3.·211.3. ~ ~~~ ~ 3:5~ Sykesville, W. F. Hille- G. H. Williams, Granite. Of. C. R. Keyes, 
ab 16.24 Carroll County, brand. U.S. G. S. A. R.15, op. cit., 
an 8.06 Maryland. p. 672, 1895. p. 697. c 4. 79 In W. T., p.133. 

9 I(ll).3(4).2(3). Q 33.78 hy 3.96 Manchester, ''r· M. Thorn- 'T. L. Watson, Granite 
3(4). or 17.24 mt 3. 71 Chesterfield ton. Va. G. S. B. 1A, gneiss. ab 24.63 il 1. 22 

an 11.68 ap 0. 67 County, Virginia. p. 81, 1909. 
c 1. 84 

10 I.3.2.3.0 Q 41.16 hy 3.80 Observatory Hill, W. W. Daniells. Hobbs and Leith, Granite 
or 12.79 mt 0.30 Fox River Valley, B. Un. Wise., porphyry. ab 31.96 
an 5.56 Wisconsin. 158, p. 262, 1907. 
c 3.98 

11 I.3.112.311• Q 45.78 hy 0.20 Observatory Hill, W. W. Daniells. Hobbs and Leith, AporhyQlite. 
or 17.79 mt 2.32 Fox River Valley, B. Un. Wise., ab 22.01 hm 0.32 
an 4. 45 Wisconsin. 158, p. 262, 1907. 
c 6.12 

12 I11.3(4).(1)2.3. Q 33.18 hy 4. 66 Pigeon Point, W. F. Hille- W. S. Bayley, Quartz Also in 
or 25.58 mt 1.16 Minnesota. brand. A. J. S., XXXVII, kerato- U.s: G. S.B. ab 29.34 il 0.61 
an 4.17 p. 59, 1889. phyre. 109, p. 56, 
c 0.10 1893. 

In W. T., p.161. 

13 I.3( 4).112.3. Q 37.62 hy 8.40 Black Butte, H. N. Stokes. J. S. Barrell, Aplite. 
or 31.14 mt 0. 23 Elkhorn District, U.S. G. S. A. R. 22, ab 23.06 il 0.15 
an 5.56 hm 0.48 Monta,na. (II), p. 540, 1901. 
c 0. 71 

14 I.311.(1)2.3. Q 38.82 hy 2.20 H)3de Park Dike, H. N. Stokes. W.·H. Weed, Rhyolite. In Vl. T., p.133. 
or 27.80 mt 1.16 utte District, U.S. G. S. P. P. 74, ab 20.96 il 0.30 
an 4.17 Montana. p. 44, 1912. 
c 2. 24 

15 !.3.(1)2.311• Q 41.64 hy 1.49 Mount Sheridan, J. E. Whitfield. J. P. Iddings, Rhyolite. In W. T., p.133. 
or 20.02 mt 1. 62 Yellowstone U.S. G. S. l.{on. 32, ab 27.25 il 0.91 
an 4.17 National Park. (II), p. 426, 1899. 
c 1. 73 

" 

16 I.3( 4) .112.3. Q 36.00 hy 3. 44 El~hants Back, J .. E. Whitfield. J. P. Iddings, Rhyolite. In W. T., p.133. or 25.02 mt 0. 70 ellowstone U.S. G. S.,Mon.32, ab 27.77 
an 5.56 National Park. (II), p. 426,1899. 
c 0.41 

17 I(II).3.211.3( 4). Q 40.04 hy 9.40 Moyie Sill, M. Dittrich. R. A. Daly, Granite. Also in Rosenb or 13.90 mt 1.16 Purcell Moun- A. J. S., XX, Fests.{fa. 213 ab 20.96 il 1. 06 
an 8:06 ta1ns, British p. 193, 1905. 1906; an. G. 
c 3.67 Columbia. s., Mem. 38 

(1), p. 
1912. 

229 

18 !.311.(1)2.3. Q 38.82 hy 0.50 Deer Creek W. F. Hille- J. S. Diller, Rhyolite. In W. T., p. 133 or 27.24 mt 0.46 Meadows, brand. U. S. G. S. B. 148, ab 23.58 il 0.46 
an 3.89 hm 0.80 Tehama County, p. 192, 1897. 

I c 3.06 California. · 
42423°-17--6 
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CLASS I. PERSALANE:._Continued. 

RANG 2. ALSBACHASE-Continued. 

No: Si02 AI,03 1 Fe,03 FeO MgO CaO Na20 K20 H 20+ H20- TiO:! P20s MnOI Inclusive. f Sum. Sp.gr. 

19 73.62 14.24 0.93 0.67 0.33 1. 07 3.25 4.28 1. 29 0.21 0.02 0.08 BaO 0.10 100.09 
SrO trace 

A2. II 1. 227 .140 .006 . 009 .008 . 020 .052 .046 . 003 
LhO none 

-- . 001 

20 72~31 13.79 1. 54 0.26 0.56 1. 08 2.56 4.66 n. d. 0.27 0.07 97.10 

A3. III 1. 205 .135 .010 I . 004 . 014 .019 . 041 .050 .003 -

21 73.81 13.93 0.93 0.46 0.72 0.88 2.80 4.81 0.74 0.62 0.06 0.24 Zr02 trace 100.33 
Cl 0.02 

AI. I 1.~0 .136 .006 .006 .018 . 016 .045 
FeS2 0.02 

.051 .008 - .003 CoO 0.28 
BaO 0.01 
Cu trace 
Pb none 

22 75.39 13.62 0. 70 n. d. trace 1. 84 2. 77 4.39 L21 99.92 
; 

A4. IV 1. 256 .133 . 004 (.008) -- . 033 . 045 . 047 . 
I -

23 72.78 12.86 3.14 0.26 0.83 0.92 2.31 4.14 1. 89 1.05 0.19 0.14 0.09 Zr02 0.03 100.68 
BaO 0.05. 

AI. I .126 .020 .004 . 021. . 016 . 037 
Li20 trace 

1. 213 . 044 .002 . 001 .001 

: 

24 71.42 15.32 3.48 0.21 0. 71 1. 75 2.77 3.65 0.74 Cl 0.07 100.12 

A3. III 1.190 .150 . 022 .002 . 018 . 031 .045 . 039 

25 73.90 12.50 0.62 1. 80 1. 33 1. 26 2.95 3. 70 1.10 0.73 trace 99.89 

A2. II 1. 232 .123 .004 . 025 .033 . 022 . 048 .039 .009 -

26 75.20 14.40 0.85 n. d. 1. 02 1. 02 2.68 3.32 1.12 99.61 

A4. IV 1. 253 .141 .005 . (.010) .026 .018 . 044 • 035 

27 76.21 12.66 2.98 1.46 0.10 1. 15 1. 64 3.27 0.18 0. 35 0.08 C02 0.09 100.17 

A3. III 1. 270 .124 . 019 .020 .. 003 . 021 .026 • 035 .001 

28 72.11 13.71 0.29 0.90 0.44 1. 44 3.22 3.33 4.19 99.63 2.346 

A3. III 1. 202 .134 . 002 .. 012 . 011 . 026 . 051 .035 

29 81.17 8.16, 1. 56 0.77 0. 71 1.40 2.17 2.94 0.62 0.30 0.41 100.21 

A2. II 1. 31)3 . 080 .010 . 011 .018 . 025 .035 . 031 .004 .006 

30 77.40 13.48 0.98 n. d. 0.14 0.91 3.27 4.28 .. 0.30 100.76 
i 

A4. IV 1. 290 .132 .006 (. 012) .004 . 016 . 01)3 . 045 

31 76.90 12.53 0.99 0.66 0.17 0.86 2.36 4.92 0.43 0.50 0.08 100.40 

.U. II 1. 282 .123. .006. .009 . 004 . 015 . 038 . 052 . 006 .001 

3~ 76.45 11.64 0.98 1. 03 0.38 1. 30 2.40 4.85 . 0.56 0.12 0.07 0.06 BaO 0.07 99.91 

.A2. II 1. 274 .114 . 006 . 014 . 010 . 023 .039 .052 .002 - .001 

33 75.72 10. 77 1.71 1. 62 1.12 2.14 1. 75 3.86 0.98 0.26 0.08 0.13 BaO 0.06 100.20 

A2. II 1. 262 .106 . 011 .022 . 028 . 038 .028 . 041 .003 - .002 

34 75.67 13.74 0.67 0.72 0.25 o. 90 I 2.60 4.85 0.64 0.29 none 100.33 

A2. II 1. 261 .134 .004 .010 .006 • 016 .042 .052 .004 -
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ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 3. SODIPOTASSIC. TEHAMOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

19 !.3( 4).112.3. Q 35.40 by 0.93 Slate Creek W. F. Hille- J. S. Diller, Rhyolite. In W. T., p.133. 
or 25.58 mt 1. 39 Tehama County, brand. U. S. G. S. B. 148, ab 27.25 il 0.46 
1\D 5.56 Cali£0rnia. p. 192, 1897. 
c 2.24 

20 !.3( 4 ).112.3. Q 36.42 hy 1.40 Tonopah, G. Steiger. J. E. Spurr, Rhyolite- Low sum due to 
or 27.80 mt 0.23 Nevada. U. S. G. S. P. P. 42, dacite. water. ab 21.48 il 0. 46 
1\D 5. 28 }liD 1.44 p. 57, 1905. 
c 2.55 

21 !.3(4).(1)2.3. Q 36.24 hy 1. so Mazaruni District, J. B. Harrison. J. B. Harrison, Granite. In W. T., p.133. 
or 28.36 mt 0.23 British Guiana. G. Gold f. Brit. ab 23.58 il 1. 22 

Guiana, p. 76, 1908. an 4. 85 hm O.SO 
c 2.45 

22 !.3(4).2.3. Q 37.SO hy 1. 06 Craigellachie W. Mackie. W. Mackie, Granite. 
or 26.13 Bridge, Tr. Edin. G. Soc., ab 23.58 
1\D 9.17 Scotland. VIII, (1), p. 54, 1901. 
c O.S2 

23 !'.3.(1)2.3. Q 40.80 hy 2.10 Woodhouselee, W. Pollard. J. S. Flett, Rhyolite. 
or 24.46 mt 0. 70 Pentland Hills, Mem. G. S. Scot!., ab 19.39 il 0.30 
an 3.61 hm 2. 72 Scotland. G. Edinb., p. 39, 
c 3.26 ap 0.34 1910. 

24 1.3(4).2.3. Q 36.36 hy 1. 80 Loch Moy, W. Mackie. W. Mackie, Granite. 
or 21.68 mt 0. 70 Invernessshire, . Tr. Edin. G. Soc., ab 23.58 hm 3.04 
an 8.62 Scotland. VIII, p. 54, 1901. 
c 3.57 

25 I11.311.2.3. Q 37.26 hy 4.88 Poote, Pisani. L. Vandernotte, Microgi"anite .. 
or 21.68 mt 0.93 Brittany, Mass. Armor., ab 25.15 il 1. 37 
an 6.12 France. p. 41, 1913. 
c 1. 43 

26 !.3.112.3. Q 42.42 hy 3.92 Between Sannat Pisani. L. de Launay, 1flicrogranite. 
or 19.46 and Reterre, B. Sv. Ct. G. Fr., ab 23.06 
an 5.00 La Creuse, France. XI, No. 83, 
c 4.49 p. 76, 1902. 

27 1.113.2.113. Q 51.48 hy 0.43 San Dionisio, Not stated. A. M. Finlayson, Porphyry. 
or 19.46 mt 4.41 Huelva, Ec. Geol., V, ab 13. (i2 
an 5.S4 Spain. p. 407, 1910. 
c 4.28 

28 1.311.2.311• Q 36.78 hy 2.42 Far~ del Ca.ralete, A. Osann. A. Osann, Liparite. In W. T., p.133. 
or 19.46 mt 0.46 Cabo de Gata, Z. D. G. G., XLIII, ab 26.72 
an 7.23 Spain. p. 693, 1891. . 
c 2.24 

29 ! 11•113.112.3. Q 53.S2 di 2. 44 Stora Bergen, H: Santesson. P: J.Holm{}uist, Granite. 
or 17.24 hy 1. 03 Oskarshamn, B. Un. ps., ab 1S. 34 mt 2.32 
an 3. 89 il 0. 61 Sweden. VII, p. 262, 1906. 

30 !.3".(1)2.3. Q 39.24 hy 1.98 Greksasars, H. Santesson. P. J. Holmquist, Granite. 
or 25.02 Nora, Sweden. B. Un. Ups., ab 27.77 
an 4.45 VII, p. 260, 1906. 
c 1. 84 

31 !.3.(1)2.113. Q 42.48 hy 0.40 Grafversfors, H. Santesson. P. J. Holmquist, Granite. 
or 28.91 mt 0.93 Stofsjo, Sweden. B. Un. Ups., ab19. 91 il 0. 91 
au 4.17 hm 0.32 VII, p. 264, 1906. 
c 1.84 

32 !.311.2.113. Q 39.90 hy 1. 92 Mortsjon, Mauzelius. P. J. Holmquist, Granite. 
or 2S. 91 mt 1. 39 Skattmanso, B. Un. Ups., ab 20.44 il 0.30 
1\D 6. 39 Sweden. VII, p. 266, 1906. 

33 ! 11.3.211.(2)3. Q 44.10 hy 4. 25 Kifsta, Sala, Mauzelius. _ P. J. Holmquist, Granite. .. or 22. SO mt 2.55 Westmanland, B. Un. Ups., ab 14.1\7 il 0.46 
an 10.29 Sweden. VII, p. 264, 1906. 

34 !.311.(1)2.3. Q 39.42 hy O.S6 Ornskoldsvik, H. Santesson. P. J. Holmquist, Granite. 
or 28.91 mt 0.93 Angerman land, B. Un. Ups., ab 22.01 il 0.61 
an 4. 45 Sweden. VII, p. 260, 1906. 
c 2.55 
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No. Si02 Al20 3 Fe20 3 FeO MgO Ca0 Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

----------------------

35 75.64 12.46 0.41 0.80 0.44 1. 32 2.35 5.47 0.66 0.12 0.55 100.22 

A2. II 1. 261 .122 . 003 .011 .011 .023 :o38 .059 .002 .008 

36 75.48 12.22 1. 70 0.63 0.57 2.01 2. 73 3.19 0.64 0.14 0.29 99.60 

A2. II 1. 258 .120 .011 .009 . 014 . 036 .044 .034 .002 .004 

37 75.07 12.24 1. 65 1. 04 0.45 0.99 3.13 4.57 0.87 0.26 0.19 0.09 100.55 

A2. II 1. 251 .120 .010 • 014 .011 • 018 .050 .049 .003 .001 . 001 

38 74.73 13.73 2.04 n. d. 0.52 1.45 2.60 4.93 0.59 100.59 

A4. IV 1. 246 .135 . @13 (. 026) . 013 .026 .042 .052 

39 74.17 12.78 1. 62 1.12 0.27 1. 67 2.87 4,02 0.77 0.91 0.17 100.37 

A2. II 1.236 .125 .010 .015 .007 .030 .047 .042 .011 .002 

40 72.33 15.90 1. 58 0.55 0.33 1.45 2.44 4.02 0.75 0.45 0.12 99.92 

A2. II 1. 206 .156 .010 .008 .008 .026 .039 .042 .006 .002 

41 72.85 13.79 0.69 1.63 0.79 1.76 2.56 4.54 0.91 99.52 

A3. III 1. 214 .135 .004 .022 .020 .031 .041 .048 

42 75.81 11.22 0.86 1. 91 0.34 1. 25 2.27 5.49 0.40 0.32 trace trace 99.87 

A2. II 1.264 .110 .005 .026 .009 .• 022 .037 .059 .004 - -

43 70.33 11.82 3.73 2.38 0.20 2.55 2.41 3.08 1. 38 1. 03 0.53 C02 0.13 99.85 
CaF2 0.28 

A2. II 1.172 .116 .023. .033 .005 .046 .039 .033 • 013 .004 
I 

' 

44 76.91 12.52 0.45 1.04 0.32 0.75 3.21 3,. 50 0.72 99.42 

B3. IV 1. 282 .123 .003 .014 .008 .013 .052 .037 

4 5 76.95 13.26 1.38 n. d. 0.48 1. 22 2.18 4.17 0.35 trace 99.99 2.516 

A3. Ill 1.283 .130 .009 (. 018) • 012 .G21 .035 .G45 

4 6 76.44 13.78 0.97 0.07 0.34 0.75 2.76 3.50 0.35 0.33 none 0.51 SO a 0.25 100.08 

A 2. II 1.274 .135 .Oi2 .001 .009 .014 .045 .037 - .004 

4 7 76.12 12.18 1.21 0.72 1.12 1. 54 2.55 3.21 1. 51 100.16 

A3. Ill 1.269 .119 .007 .010 .028 .028 .041 .034 

4 8 75.21 12.15 1.74 0.38 0.89 1. 23 2.88 4.25 0.92 99.65 

A 3.m 1.254 .119 .011 .005 .022 .021 .047 .046 

4 9 74.41 13.65 0.65 0.95 0.87 1.16 2.56 3.98 1. 50 99.73 

A 3. Ill 1. 240 .134 .004 .014 .022 .021 .041 . 042 

5 0 72.37 15.18 1. 75 0.71 1. 54 2.01 2.12 3.54 1.11 100.33 

A3 .m 1. 206 .148 .ill .010 .039 .036 .034 .037 
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ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 3. SODIPOTASSIC. TEHAMOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

35 I.3( 4).2.(2)3. Q 36.48 hy 2.95 ·Lien, H. Santesson. P. J. Holmquist, Granite. 
or 32.80 mt 0. 70 Stromstad, B. Un. Ups., ab 19.91 i1 0.30 
an 6.39 Sweden. VII, p. 258, 1906. 
c 0. 20 

36 I .3.211•113. Q 42.24 hy 1. 40 Oja, Huseby,. H. Santesson. P. J. Holmquist, Granite. 
or 18.90 mt 2.55 Smaland, B. Un. Ups., ab 23.06 il 0.30 
an 10.01 Sweden. VII, p. 258, 1906. 
c 0.61 

37 1.3( 4).(1)2.3. Q 36.84 hy 1. 36 Slirud, Svanskog, R. Mauzelius. P. J. Holmquist, Granite. 
or 27.24 mt 2.32 Wermland, · B. Un. Ups., ab 26.20 il 0. 46 
an 4.17 ap 0.34 Sweden. VII, p. 264, 1906. 
c 0.61 

38 1.3( 4).2.3. Q 35.46 hy 4. 73 Olsjon, H. Santesson. P. J. Holmquist, Granite. 
or 28.91 Nora, Sweden. B. Un. Ups., ab 22.01 
an 7.23 VII, p. 260, 1906. 
c 1. 53 

39 I.3(4).2.3. Q 38.10 hy 0. 70 D~ne, Stromstad, H. Santess~n. P. J. Holmquist, Granite. 
or 23.35 mt 1. 39 ohusHin, B. Un. Ups., ab 24.63 il 1. 67 
an 8.34 hm 0.64 Sweden. VII, p. 258, 1906. 
c 0. 61 

40 1.311.2.3. Q 39.60 hy 0.80 Ledingberget, H. Santesson. P. J. Holmquist. Granite. 
or 23.35 mt 0. 93 · Granninge, B. Un. Ups., ab 20.44 il 0. 91 
an 7. 23 hm 0.96 Akerman land, VII, p. 260, 1906. 
c 5.00 Sweden. 

41 1.3(4).2.3. Q 34.80 hy 4. 38 Orno, Hufvud,. 0. Backstrom. A. G. Hogbom, Granite. 
or 26.69 mt 0.93 Sweden. B. G: Inst. Ups., ab 21.48 
an 8.62 X, p. 166, 1911. 
c 1.53 

42 1.3( 4) .(1)2.(2)3. Q 37.b6 di 1. 89 Pytterlaks, N. Sahlbom. V. Hackmann, Rapakiwi 
or 32.80 hy 2.18 Finland. B. C. G. Finl., granite. ab 19.39 mt 1.16 
an 3.89 il 0. 61 No. 15, p. 18, 1905. 

43 111.3.211.3. Q 40.14 hy 0.50 Dago, Esthonia. Ungern-Stern- V. Hackmann, Rapakiwi 
or 18.35 mt 4.64 berg. B. C. G. Finl., granite. ab 20.44 il 1. 98 
an 9.17 hm 0.48 No. 15, p. 22, 1905. 
c 1.12 ap 1. 34 

44 1.3.(1)2.311• Q 42.18 hy 2.25 Grosssachsener Dieckmann. K. Futterer, Granite. In W. T., p.133 
or 20.57 mt 0. 70 Thai, Odenwald. M:t. Bad. G. L.-A., ab 27.25 
an 3.61 II, p. 41 (1890), 
c 2.14 1893. 

45 1.3.2.3.0 Q 43.86 hy 3.58 Bohnstadtberg, F. W. Schlnid t. C. Chelius, Granite. In W. T., p.135 or 25.02 Hessen. Erl. G. Kte. Hess., ab 18.34 
lUl 5. 84 Bl. Rossdorf, p. 54, 
c 2.96 1886. 

46 !.3.(1)2.3. Q 46.38 lly 0.90 Lindenstein, R. Marzahn. Chelius and Klemm, Granite. In W. T., p.129 or 20.57 mt 0.23 Hessen. Ed. G. Kte. Hess., ab 23.58 hm 1. 76 
c b. 41 ap 1. 34 IV, p. 42, 1896. 

47 1.3.2.3.0 Q 43.92 . hy 3.20 Abruzzen, W. Herz. L. Milch, Granite. In W. T., p. 135 or 18.90 mt 1. 62 n. Cunersdorf, N.J. B. B., XII, ab 21.48 
an 7. 78 Riesengebirge. p. 191, 1889. ' 
c 1.63 

48 1.3( 4).112.3. Q 37.92 lly 2.20 Abruzzen, W.·Herz. L. Milch, Granite. In W. T., p.135 or 25.58 mt 1.16 n. Cunersdorf, N.J. B. B., XII, ab 2-1.63 hm 0.96 
an 5. 84 Riesengebirge. p. 191, 1889. 
c 0.51 

49 !.3.2.3.0 Q 40.08 hy 3.52 Hohesrad, W. Herz. L. lltlilch, Granite. In W. T., p.135 or 23.35 mt 0.93 Riesengebirge. N.J. B. B., XII, ab 21.48 
an 5. 84 p. 190, 1889. c 3.06 

50. !.3.211.3. Q 40.14 lly 3.90 Abruzzen, W. Herz. L. Milch, Granitite. In W. T., p.l35 or 20.57 mt 2.32 Riesenge birge. N.J. B. B., XII, ab 17.82 lun 0.16 
an 10.01 p. 163, 1889. 
(' 4.18 
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No. 

51 

A3 .. III 

52 

A3. III 

53 

B3. IV 

54 

A2. II 

55 

A2. II 

56 

A3. III 

57 

A2. II 

58 

A3. III 

59 

A3. III 

0 6 

A 3. III 

61 

A 3. III 

6 2 

A2. II 

63 

A3. III 

64 

A3. III 

65 

.A2. II 

66 

A3. Ill 

Si02 

72.15 

1. 203 

72.04 

1. 201 

7i. 4 

1.190 

74.19 

1. 237 

.73. 80 

1. 230 

74.56 

1. 243 

73.23 

1. 221 

77.15 

1. 286 

74.72 

1. 245 

74.66 

1. 244 

72.26 

1. 204 

74.40 

1.240 

70.62 

1.177 

78.44 

1. 307 

72.·33 

1.206 

74.51 

1. 242 

Al20 3 Fe20 3 FeO 

---~ --
13.56 1. 29 1.48 

.133 .008 .021 

15.98 1.08 1. 70 

.157 .007 .024 

14.3 2.2 1.8 

.140 .014 .025 

13.45 1. 28 2.72 

.132 .008 .038 

10.82 2.45 3.19 

.106 .015 .044 

13.70 1. 31 0.97 

.134 .008 .014 

14.37 0.18 1. 87 

.141 .001 .026 

13.03 2.05 0.31 

.128 .013 .004 

13.82 1.42 1.07 

.136 .000 .015 

13.59 0.08 0.68 

.133 .001 .009 

15.20 0.97 1. 67 

.149 .006 .023 

12.85 1. 60 1.60 

.126 .010 .022 

15.14 . 0. 75 2.48 

.148 .005 .035 

11.87 0.59 1.12 

.116 .004 .015 

13.16 0.95 1.09 

.129 .006 .015 

13.75 1.53 n. d. 

.135 .010 (.020) 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 2. ALSBACHASE-Continucd. 

MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

----------------
1. 52 2.25 2.74 3.55 1.11 99.65 

.038 .040 .044 .038 

1.08 2.11 2.22 3.45 0.-66 100.32 

.027 .038 .035 .037 

1.9 2.2 2.1 3.2 0.9 100.0 

.048 .039 .034 .034 

0.35 1.01 2.77 4.45 0.16 0.02 0.19 100.59 

.009 .018 .045 .048 - . 001 

0.87 1. 90 2.92 3.85 0.33 trace 0.16 100.29 

.022 .034 .047 .041 .001 

0.58 0. 95 2.69 4.82 1. 02 100.60 

.015 .017 .044 .051 

0.62 2.29 2.15 3.09 1. 30 0.42 0.26 trace 99.78 

.016 . 041 .035 .033 .005 .002 -

0.23 1.17 3.03 3.19 0.05 100.21 

.006 .021 .048 .033 

0.18 0.91 2.48 4.82 0.93 0.01 s 0.28 100.64 

.005 .016 .040 .051 -

0.24 2.47 3.32 3.52 0.36 trace 1. 43 100.35 2.626 

.006 .045 .053 .037 - .010 

0.61 2.41 2.99 2.65 0.91 0.02 trace 99.69 2. 711 

.015 .043 .048 .029 -· -

0.70 1.10 3.40 3.55 0.55 0.05 0.15 0.10 Zr02 0.10 100.15 

.018 .020 .055 .038 - . 001 .001 

1. 39 1. 27 2.53 4.37 1.55 0.05 0.30 100.45 

.035 .023 .040 .047 . 004 

0.10 0.80 3.19 3.36 1.04 0.02 0.20 100.73 2.68 

.003 .014 .052 .036 .003 

0.14 3.23 3.65 3.41 1. 20 trace 0.18 0.70 0.02 100.06 2.67 

.004 .057 .059 .036 .002 .005 -

0.65 2.41 3.22 3.01 1. 05 0.41 0.18 trace s trace 100.72 

.016 .043 .052 .032 .002 -
·I 
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I 
. Remarks. 

--
51 !11.3( 4).211.3. Q 34.80 hy 5. 52 Heidelberg, · W. Herz. L. Milch, Granitite. In W. T., p.135. 

or 21.13 mt 1.8~ 11. Kriimmhiibel, N.J. B. B., XII, ab 23.06 
an 11.12 Riesengebirge. p. 164, 1889. 
c 1.12 

52 !.3.211.3. Q 38.94 hy 4.94 Sauber~ W. Herz. L..Milch, Granitite. In W. T., p.135. 
or 20. 57' mt 1.62 

11. Sc miedeberg, . N.J. B. B., XII, ab 18.34 ' an10.56 Riesenge birge. p. 167, 1889. 
c 4. 79 

53 I(ll) .3.2(3) .3. Q 38.70 hy 6. 25 Gablonz, W. Herz. L. Milch, Granite. 
or 18.90 mt 3.25 Riesengebirge. N.J. B. B.,oXV, ab 17.82 
ml10.84 p. 164, 1902. 
c 3. 37 

54 111.3( 4).(1)2.3. Q 36.60 hy 4.86 Nossert, H. Oberembt. H. Oberembt, Granite 
or 26.69 mt 1.86 n. Wunsiedel, In. Diss. Erl., p. 33, gneiss. ab 2:l.58 ap 0.34 
ffil 4. 17 Fich telge birge. 1905. 
c 2.45 

55 1(11).311•112.3. Q 3fl.12 di 3.03 Vordorf, H. Oberembt. H. Oberembt, Granite 
or 22.80 hy 4. 50 n. Wunsiedel, In. Diss. Erl., p. 33. gneiss. ab 24.63 mt 3.48 
an 5.00 ap 0. 34 Fichtelgebirge. 

56 !.3( 4).(1)2.3. Q 37.08 hy 2.29 Vockenhausen, R. Reinisch. R. Reinisch, Quartz 
or 28.36 mt 1.86 'l'aunus Habil. Schrift, Leipz., porphyry. ab 23.06 
an 4. 73 Mountains. p. 28, 1902. 
c 2.24 

57 !.3.211.3. Q 42.54 hy 4. 24 l\faissau, 'Lower F. Mocker. F. Mocker, Granite. 
or 18.35 mt 0. 23 Austria. T. M. P. M., p. 342, ab 18.34 il 0. 76 
an 9.45 ap o. 67 1910. 
c 3.98 

58 !.3.2.311• Q 45.12 hy 0.60 Vletyasza R. Lunzer. G. Szadeczky, Rhyolite. 
or 18.35 mt 0.93 · l\ ountains, Ref. N.J., 1903, II, ab 25.15 hm 1.44 
an 5.84 Hungary. p. 72. 
c 2.65 

59 !.311.(1)2.3. Q 39.36 hy 1. 29 Avignatal, C. v. John. Hammer and v. John, Granite. 
or 28.36 mt 2.09 V in tschga u; Jb. G. R.-A. Wien, ab 20.96 
an 4.45 Tyrol. LIX, p. 714, 1910. 
c 2.96 

GO !.311.(1)2.311• Q 39.96 hy 1.66 Burg Kobel, R. Pfohl. F. Becke, Tonalite 
or 20.57 mt 0. 23 n. Tan ers, Ds. Ak. w. Wien,· aplite. ab 27.77 ap 3. 36 
an 3. 34 Rieserferner, LXXV (1), p. 160, 
c 3.16 Tyrol. 1913. 

61 !.311.2(3) .3( 4). Q 37.44 hy 3. 74 Brugger Alp, E. Zdarek. F. Becke, Tonalite 
or 16.12 mt 1. 39 R ieserferner, Ds. Ak. w. Wien, porphyrite. ab 25.15 
an 11.95 Tyrol. LXXV (1), p. 160, 
c 2.96 1913. 

62 !11.3( 4). (1)2.311• Q 37.02 hy 3. 52 Niinistock, J. Konigsberger. J. K6nij'3berger, Protogine 
or 21.13 mt 2.32 Aarmassif, N.J. . B., XIV, p. granite. ab 28.82 ap o.3-t 
an 4. 73 Switzerland. 55, 1901. 
c 1. 63 

63 ! 11.3(4).2.3. Q 32.88 hy 6.93 Suretta Massif, N. Sahlbom. H: Meber, Porphyry. 
or 26.13 mt 1.16 Switzerland. In. iss. Freib., p. ab 20.96 il 0. 61 
an 6.39 14, 1909. 
c 3.88 

64 !.3.(1)2.311• Q 44.40 hy 1. 36 Margun Sura, L. Hezner. U. Grubenmann, Granite. 
or 20.02 mt 0.93 Bernina Gebiet, pers. com. ab 27.25 il 0.46 
an 3.89 Switzerland. 
·c 1. 43 

65 !.3( 4).2.3( 4). Q 33.06 di 1. 43 Pontresina, L. Hezn~r. U. Grubenmann, Adamellite. 
or 20.02 hy 0.60 Bernina Gebiet, pers. com. ab 30.92 mt 1. 39 
an 9. 45 il 0.30 Switzerland. 

ap 1. 68 

66 !.3( 4).211.3( 4). Q 37.08 hy 3. 98 San Piero in Campo, G. d' Achiardi. G. d' Achiardi, Granite. 
or 17.79 il 0. 46 Elba. Mem. A. d' Archiardi, ab 2i. 25 
an 11.95 p. 112, 1903. i c 0.82 
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; 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

------ ---------- ---------
67 81.08 11.23 none? none? trace 0.95 3.50 3.25 0.60 100.61 

A?4. IV 1. 351 .110 - - - .017 .• 056 .035 

68 73.87 15.00 1. 30 n. d. 0.19 1. 46 3.02 4.33 0.66 99.83 

A4. IV 1. 231 .147 .008 (.016) .005 .027 .048 .041) 

69 72.61 11.35 1.19 0.44 0.20 1.03 1. 88 .4.00 5.13 1. 37 0.23 0.15 99.58 

A2. II 1. 210 .111 .008 .006 .005 • 018 .030 .043 .003 .001 

70 70.75 11.39 2.48 1.09 0.14 1.43 3.10 3.98 4.41 0~30 0.46 0.07 99.60 

A2. II 1.179 .112 .016 .015 .004 .025 .050 .042 .006 -

71 75.84 11.14 4.68 0.01 0.27 1.04 2.69 3.92 0.64 0.02 100.25 2. 626 

A?3. III 1. 264 .109 .029 -- .007 .019 . 044 . 041 

72 75.04 14.88 0.41 0.68 0.70 1. 02 2.32 3.84 0.30 0.06 none 0.63 0.22 C02 none 100.13 2.63 

A2. II 1. 251 .146 .003 .009 .018' . 018 .037 .040 - - 0.03 FeS2 0.03 

73 75.23 14.25 0.78 1. 50 0.29 1. 45 2.10 2.32 0.34 0.26 0.20 0.05 0.36 Zr02 0.07 99.32 2.650 s 0.12 

Bl. II 1. 254 .140 .005 .021 .007 .026 .034 .024 .003 - .005 

74 74.78 13.66 . 0.30 0.96 1. 34 1. 90 2.74 2.75 0.55 0.15 0.13 0.19 0.33 Zr02 0.02' 99.88 2.620 s 0.08 

Al. I 1. 246 .134 .002 .014 .034 .034 .044 .030 .002 .001 .005 

75 74.42 13.97 0.30 1. 80 0.29 2.05 3.05 3.40 0.52 0.27 0.21 0.07 Zr02 0.02 100.41 s 0.04 

Al. I 1. 240 .137 .002 .025 .007 .037 .049 .036 .004 .002 .001 

76 74.38 14.33 0.26 1.40 0.17 1. 80 3.10 3.48 0.91 0.18 0.15 0.11 Zr02 0.05 100.35 s 0.03 

Al. I 1. 240 .140 .002 .019 .004 .032 .050 .037 .002 .001 .002 

77 73.17 15.24 0.28 1.43 0.28 1. 82 3.15 3.54 0.70 0.20 0.17 0.13 Zr02 0.02 100.21 s 0.03 

Al. I 1. 220 .149 .002 .019 .007 .032 .051 .037 .003 .001 .002 

78 74.41 13.81 0.75 1.19 0.83 2.38 2.08 2.01 0.68 0.22 0.20 0.36 0 .. 18 Zr0 2 0.05 99.2712.623 s 0.12 

B1. II 1. 240 .135 .005 .017 .021 .043 .034 .022 .003 .003 .003 

79 72.65 14.20 0.73 2.38 0.30 2.22 2.63 2.69 0.75 0.15 0.40 0.15 0.48 Zr02 0.05 99.86 2.653 s Q.OS 

AI. I 1. 211 .139 .005 .033 .008 .039 .042 .029 .005 .001 .007 

80 77.47 11 .. 00 1.04 2.02 0.43 1. 02 2.86 4.14 0.20 0.05 0.26 none none 100.59 

A2. II 1. 291 .108 .007 .028 .011 . 018 .046 .044 .003 - -

81 75.72 12.55 0.44 1.43 trace 1. 41 2.73 4.81 0.36 0.20 trace 99.65 

A3. III 1. 261 .123 .OG3 .019 - .025 .044 .051 .003 

82 74.80 14.32 0.88 1. 00 trace 1. 26 3.38 3.28 1. 24 0.21 

I 

100.37 

A3. III 1. 247 .140 .006 . 014 - .022 .055 .035 I .0031 ! 
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SUBRANG 3. SODIPOTASSIC. TEHAMOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

67 1.3.112.3( 4). Q 46.26 Dych-Ssu Glacier, D. Beljankin. F. Loewinson-Lessing, Greisen. 
or 19.46 Caucasus. Vh. Russ. Min. Ges., ab 29.34 
an 4. 73 XLII, p. 268, 1905. 
c 0.20 

68 1.3(4).2.3. Q 35.52 hy 2.61 Sidi Zerzor, Not stated. Dupare, Pearse, and Liparite. In W.T., p.l35. 
or 25.58 n. Menerville, Ritter, ab 25.15 
an 7.51 Algeria. Mem. Soc. Phys. 
c 2.65 Gen., XXXIII, p. 

115, 1900. 

69 1.3.112.113. Q 44.22 hy 0.50 Manambaho, Boiteau. A. Lacroix, Pitchstone. 
or 23.91 mt 0. 70 Sakalave District, C. R., CLVII, p. 18, ab 15.72 i1 0.46 
an 4.17 hm0.80 Madagascar. 1913. 
c 2.35 ap 0. 34 

70 1.3( 4).112.3. Q 34.74 di 0 .. 93 I tsonovondro, Boiteau. A. Lacroix, Pitchstone. 
or 23.35 mt 2.09 Sakalave District, C. R., CLVII, p. 18, ab 26.20 il 0.91 
an 5.56 hm 1.06 Madagascar. 1913. 

71 1.3.112.3. Q 42.66 hy o. 70 Roodepoortje, H. Eckstein Horwood and Wade, Granite. 
or 22.80 hm 4.68 Transvaa. & Co. Geol. Mag. (V), VI, ab 23.06 
an 5. 28 No. 12, p. 551, 1909. 
c 0.51 

72 1.3.2.3.0 Q 43.56 hy 2.99 Zeia River, P. Todakis. E. Ahmert, Garnet · P20 6 is 
or 22.24 mt 0. 70 Amur District, Reg. Aurif. Sib., X, pegmatite. Ca4(P04)a. ab 19.91 ap 0.63 
an 5.00 Siberia. Tab. VII, 1910. 
c 5.20 

73 1."3.2.3". Q 49.74 hy 3. 22 Kurahashijima, N. Yoshioka. S. Kozu, Granite. 
or 13.34 mt 1.16 Aki, Japan. pers. com. ab 17.82 11 0.46 
an 7.23 
c 5. 71 

74 111.3.211.311• Q 41.46 hy 5.38 Inushima, N. Yoshioka. S. Kozu, Granite. 
or Hi. 68 rot 0.46 Asahi, Japan. pers. com. ab 23.06 n 0.30 
1\11 8. {i2 ap 0.34 
c 2.96 

75 1.311.2.3". Q 38.58 hy 3.34 Ikegame, T. Ohashi. S. Kozu, Granite. 
or 20.02 mt 0.46 Nishi-ibaraki, pers. com. ab 25.68 il 0.61 
an 8.34 ap 0.67 Hitachi, Japan. 
c 2.24 

76 1.3".2.3. Q 38.34 hy 2.64 Inada, T. Ohashi. S. Kozu, Granite. 
01' 20.57 mt 0.46 Nislri-ibaraki, pers. com. ab 26.20 il 0.30 
liD 8. 06 ap 0. 34 Hitaclri, Japan. 
c 2. 45 

77 1.3( 4) .2.3". Q 36.66 hy 2.81 Inada, T. Ohaslri. S. Kozu, Granite. 
or 20.57 mt 0.46 Nishi-ibaraki, pers. com. ab 26.72 il 0.4{i 
an 8.06 ap 0. 34 Hitachi, Japan. 
c 3. 26 

78 I".3.2(3).3( 4). Q 48.30 hy 3.!i8 Yashima, N. Yoshioka. S. Kozu, Granite. 
or 12.23 mt 1.16 Harima, Japan. pers. com. ab 17.82 i1 0. 46 
an 9.17 ap 1.01 
c 4.69 

79 I" .3.2".3". Q 40.50 hy 4. 76 Kaen1shima, N. Yoshioka. S. Kozu, Granite. or 16.12 mt 1.16 Suo, Japan. pers. com. ab 22. Ot il 0. 76 
an 10.01 ap 0. 34 
c 3. 26 

80 1.3"."2.3. Q 41.22 hy 3. 34 St. Thomas Mount, H. S. Washing- H. S. Waslrinjto~, Charnockite or 24.46 mt 1. 62 Madras, India. · ton. A. J. S., 4.~1, (hyper-ab 24.10 il 0. 46 
an 5.00 p. 325, 1916. sthene 

granite). 

81 1.3(4).2.3. Q 37.68 hy 1. 72 Kawah-manoek Ledeboer. R. D. M. Verbeek, Obsidian. 
or 28.36 mt 0. iO Volcano, Jb. Mijnw., ab 23.06 il 0.46 
an 6.95 Preanger District, XXXVII, 
c 0.31 Java. p. 93, 1908. 

82 1.3" .2.3( 4). Q 39.48 hy 0.50 Kawa-manoek Ledeboer. R. D. M. Verbeek, Obsidian. 

I 
or 19. 4(i rot 1. 39 Volcano, Jb. Mijnw., ab 28.82 il 0.46 
an 6.12 Preanger District, XXXVII,. 
c 2. il6 Java. . 93 1908 . p 
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. .. 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H;o- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

--- ---------------------------· 

83 78.01 12.10 0.77 0.93 0.20 0. 70 2.82 3.66 0.65 trace 99.84 

A3. III 1. 300 .119 . 005 . 013 .005 . 013 . 045 . 039 

84 75.78 12.42 0.55 l. 08 0.50 l. 06 'i.20 4.60 0.44 0.14 0.29 0.10 0.07 C02 0.01 100.35 2.626 
Zr02 none 
SO a 0.08 

AI. I 1. 263 . 122 .003 . 015 . 013 . 019 . 052 . 049 .004 . 001 . 001 Cl trace 
F, S, none 
Cr20a none 
V20a none 
NiO none 
BaO 0.03 
SrO, tr. 

85 71.35 12.80 0.80 0.36 0.13 0.68 2.26 3.54 6.54 l. 87 none 0.03 0.04 SO a none 100.40 2.282 
Cr20a none 

.003 
V20a none 

Al. I 1. 189 .126 .005 . 005 • 013 .036 . 037 - - - BaO, SrO, no. 
LbO none 

86 77.15 13.45 0.40 l. 26 '0. 72· l. 22 2.72 3.26 0.30 0.08 0.10 0.32 100.88 

A2. II 1. 286 . 131 . 003 . 018 . 018 . 021 . 044 . 035 .001 .005 

87 74.28 11.27 l. 93 0.58 0.44 l. 15 2. 74 4.77 1. 01 0.70 0.25 0.07 0.02 99.21 2.37 

B2. III 1. 238 . 111 .011 . 008 .011 . 020 .044 . 051 .003 - -

88 71.50 14.13 0.60 3.23 1.17 2.70 2.97 2.86 0.32 0.10 0.41 0.35 trace 100.34 2.59 

A2. II 1.192 . 138 . 004 . 044 . 029 . C48 . 048 . 031 . 005 . 002 -

89 71.65 14.56 1.13 1. 56 0.84 1. 27 2. 76 4.14 o·.15 l. 20. 0.35 0.12 0.04 C02 none 99.77 2.630 
Cl trace 

.oo'4 
NiO none 

Al. I 1.194 . 143 .007 .022 . 021 .023 . 045 . 044 . 001 - LbO trace 

90 78.98 13.02 0.17 0.18 0.18 0.90 2.63 3.23 0.40 none 0.08 0.09 0.02 C02 0.17 100.18 
Cl 0.03 
FeSz 0.10 

Al. I 1. 316 .127 . 001 .003 .005 . 016 .042 .034 . 001 - -

91 72.22 14.35 l. 22 l. 69 0.30 l. 22 2.50 5.12 0.68 0.12 0.42 0.07 0.02 C02 0. 22 100.23 
Cl 0.02 
Fe82 0.06 

Al. I 1. 204 .141 .008 .024 .008 . 021 . 040 .054 .006 - -

92 71.88 13.75 2.32 0.61 0.21 l. 25 3.02 3.!n l. 43 0.73 0. 18 0.25 0.02 C02 none 99.56 
I 

A2. II 1. 198 .135 . 014 . 008 .005 .022 . 048 . 041 .002 .002 

93 70.80 14.44 l. 76 l. 44 0.20 2.30 2.89 3.45 2.37 0.43 C02 0.38 100.46 2.015 

A3. Til 1.180 .142 . 011 .020 . 005 . 041 .047 . 037 . 006 

94 76.25 14.06 0.48 0.58 0.18 l. 75 3.12 2.97 0.53 0.12 0.12 none 0.02 C02 none 100.33 
80s 0.15 

A2. II 1.271 .138 . 003 .008 .005 . 031 .050 .032 .002 - -

95 73. 76 12.96 2,20 0.36 0.75 l. 42 2.06 4.50 2.00 0.14 none C02 none 100.15 

A2. II 1. 229 .127 .014 .005 .019 .025 .033 .048 .002 -

96 72.30 12.50 2.12 0.47 0.10 l. 35 3.25 3.58 3.54 0.46 0.12 0.31 0.03 100.13 

A2. II 1. 205 .123 • 013 .007 .003 .024 . 053 .038 .002 • 002 . -
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SUBRANG 3. SODIPOTASSIC. TEHAMOSE-Continued. 

I 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

83 !.3.(1)2.3. Q 45.42 hy 1.56 Wai Polang, D. Funk. R. D. M. Verbeek, Ambonite or 21.68 mt 1.16 Lei timor, Jb. Mijnw., (liparite). ab 23.58 
an 3.61 Ambon Island, XXXV, 
c 2.24 Moluccas. p. 230, 1'105. 

84 1.3( 4) .(1)2.3. Q 36.18 hy 2.49 Bolivia, J. C. H. Min- E. C. Andrews, Granite. or 27.24 mt 0. 70 New England, gaye. Rec. G. S. N. S. W., ab 27.25 il 0. 61 
an 4. 45 ap 0.34 New South VIII, (3), p. 220, 
c 0. !i1 .Wales. 1907 . 

85 1.3.(1)2.3. Q 43.32 hy 0.30 Buladelah, White and A. R. Dwt. Min. Rhyolite or 20.57 mt 1.16 New South Greig. N. S. . (1903), glass. ab 18.86 
1\n 3.61 Wales. p. 143, 1904. 
c 4.08 

86 !.311.2.3. Q 44.28 by 4.44 Stan thorpe, G. R. Patten. A. R. Agric. Granite. H. C. Richards, or 19.46 mt 0. 70 Queensland. Chern. Qld., 1912. pers. com. ab 23.00 ap 0.34 
an 5.00 
c 3. 47 

87 1.3( 4).(1)2.3. Q 37.26 di 0.86 Chinghee Creek, A. T. Jefferis. A. R. Agric. Rhyolite. H. C. Richards, or 28.36 hy 0. 70 Queensland. Chem. Qld., 1913. pers. com. ab 23.06 mt 1.16 
an 4.45 il 0. 46 

hm 0.96 

88 I(II).3(4).2". Q 34.32 hy 8.52 Enoggera, N. H. Christ- A. R. Agric. Granite. H. C. Richards, 
.3(4). or 16.24 mt 0.93 n. Brisbane, ensen. Chern. Qld., 1914. pers. com. ab 25.15 H 0. 76 

an 11.-10 ap 0.67 Queensland. 
c 1. 84 

89 1.3( 4) .2.3. Q 35.28 hy 3.6S Barringo Creek, A. G. Hall. Skeats and Summers, Granodiorite or 24.46 mt 1.62 Macedon, G. S. Viet. B. 24, porphyry. ab 23.58 il 0.61 
an 5. 56 ap 0.34 Victoria. p. 20, 1912. 
c 3.47 

90 1.3.112.3. Q 49.32 hy 0.63 Thompsons Well, W. S. Chapman. R. L. Jack, Granite. or 18.90 mt 0. 23 South Australia. G. S. So. Austr., ab 22.01 il 0.15 
an 4. 45 B. 1, p. 12, 1912. 
c 3.57 

91 I .3( 4)."2.113. Q 34.80 hy 2.12 Paney Bluff, W. S. Chapman. R. L. Jack, Feldspar or 30.02 mt 1. 86 South Australia. G. S. So. Austr., porphyry. ab 20.96 il 0.91 
an 5.84 B. 1, p. 15, 1912. 
c 2.65 

92 1.3".(1)2.3. Q 37.74 hy 0.50 Gibraltar Rocks, Not stated. J. A. Bartrum, Rhyolite. or 22.80 mt 1. 39 Te Puke District, Mines Statement ab 25.15 il 0.30 
an 4.17 hm 1. 28 New Zealand. N. Z., 1913, p. 139. 
c 3.16 ap 0.67 

93 I.3(4).2.3. Q 34.38 hy 2. 48 Putaruru, J. S. Maclaurin. J. S. Maclaurin, Rhyolite. Sp. gr. low? or 20.57 mt 2.55 New Zealand. N. Z. A. R. Dom. ab 24.63 
an 11.40 Lab., 1908, p. 24. 
c 1. 73 

94 1.3.2.3(4). Q 42.54 hy 0.90 Mabel Bay, Not stated. P. G. Morgan, Pegmatite. or 17. 79 mt 0. 70 
ab 26.20 il 0.30 Brighton, pers. com. 
an 8. 62 Reefton District, 
c 2.55 New Zealand. 

95 1.3.2.113. Q 40.44 hy 1. 90 Puketui, Tairua, Surv. lab. Bell and Fraser, Rhyolite. or 26.69 mt 0. 70 Hauraki, N. Z. G. S. B. 15, ab 17.29 il 0.30 
an 6. 95 hm 1. 76 New Zealand. p. 48, 1912. 
c 2.14 

96 I .311
•112.311 • Q 37.32 hy 0.30 Tieri Creek, Surv. lab. Henderson and Wilsonite or 21.13 mt 1.16 Aroha, Hauraki, Bartrum, (rhyolite). ab 27.77 it 0.30 

an 4. 73 hm 1.28 New Zealand. N. Z. G. S. B.16, c 1. 53 ap 0.67 p. 73, 1913. 
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RANG 2. DOMALKALIC. ALSBACHASE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na.20 .K20 H20+ H20- Ti02 PzOs MnO · Inclu8ive. Sum. Sp.gr. 

------ ------------ ---------

1 73.09 13.42 1.44. 1.13 0.35 .1. 89 4.52 1. 59 1.41 0.47 0.26 0.05 0.10 99. 72 

A2. II 1. 218 .131 .009 .015 .009 .034 .073 .017 .003 - .001 

2 74.97 10.39 1. 56 1.47 1.18 1. 83 3.68 2.34 0.92 0~59 o. 70 0.14 0.07 C02 0.11 99.97 

A2. II 1. 250 .102 .010 .021 .030 .032 .060 .025 .009 .001 .001 BaO 0.02 

3 76.89 11.47 1. 77 0.87 0.36 1. 63 4.42 2.50 0.16 none 0.11 0.05 s none 100.!3 

A 2. II 1. 28Z .112 .011 .012 .009 .029 .071 .027 .001 -

4 69.54 17.95 2.50 0.22 0.50 1.80 4.30 1. 21 1. 96 none none none SO a 0.37 100.35 

A 2. II 1.159 .176 .015 .003 .013 .032 .069 .013 - - -

5 74.84 14.05 0.17 0.31 trace 1. 57 3.66 3.14 2.33 100.07 2.38 

A3. III 1. 247 .138 .001 .004 - .029 .059 .033 

6 76.91 12.i8 0.48 0.92 none 0.92 4.17 3.15 0.66 0.24 0.18 none s none 99.81 

A2. II 1. 282 .120 .003 .013 - .016 .068 .034 . 002 -

7 79.49 11.60 0.32 0.49 0.09 1. 64 4.04 1. 52 0.68 none 99.88 

A 4. III 1. 325 .114 .002 .007 .002 .029 .065 .016 

8 76.68 14.'49 n d 1. 09 0.84 1.53 3.92 1. 20 0.36 trace 100.11 

A 4. IV 1. 278 .142 - .015 .021 .027 .063 .013 

9 75.25 14.60 0.54 1. 60 0.51 1.06 4.28 1. 72 n. d. 0.06 99.62 

A 3. TII 1. 258 .143 .003 .022 .013 .019 .069 .018 .001 

1 0 73.25 15.70 0.25 1.90 0.51 0.92 3.38 1. 94 2.25 0.14 100.24 

A 2. II 1. 221 .154 .002 .026 .013 .016 .055 .021 .002 

1 75.88 14.75 trace trace 0.16 2.08 3.78 2.60 0.20 0.50 trace 0.04 C02 none 99.99 s trace 
1 

A 2. II 1. 266 .145 - - .004 .038 .061 .027 .006 - -

1 2 72.49 15.82 1.18 0.15 0.76 2.02 4.03 2.26 0.35 0.56 0.01 0.05 C02 0.14 99.82 s none 

A 2. It 1. 208 .155 .007 .002 .019 .036 .064 .024 .007 - -

13 75.87 13.09 n d 1. 80 0.35 0.87 4.21 2.83 0.41 0.19 trace trace 99.62 

A 4. IV 1. 265 .128 - •. 025 .009 .016 .068 .030 

4 75.01 12.27 0.80 2.78 0.08 1. 87 3.36 2.80 0.25 0.13 0.33 0.02 0.06 C02 none 99.98 2.387 
Zr02 none 1 
SO a 0.07 

1. I 1. 250 .120 .005 .039 .002 .033 .054 .030 .604 - .001 Cl 0.13 A 
F none 
s 0.02 
Cr20a none 
V20a none 
NiO no no 
BaO none 
MoOs none 

1 5 73.32 12.25 2.77 2.20 0.11 1. 6/i 3.92 2.34 0.35 .035 0.51 0.10 0.12 C02 0.06 100.14 s none 
NiO none 

A 1. I 1.222 .120 .018 .031 .003 .030 .063 .024 .006 .001 .002 BaO 0.09 



SUPERIOR ANALYSES OF FRESH ROCKS. 1.3.2.4. 93 

ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 4. DOSODIC. ALSBACHOSE. (C. I. P. W.,· 1902.) 

No. Symbol. Norm. Loca~ity. Analyst. Reference. Rock name. Remarks. 

--
1 1.3(4).2.4. Q 35.88 hy 1. 30 Fallon Hill, G. Steiger. B. K. Emerson, Aplite 

or 9. 45 mt 2.09 Enfield; U. S. G. S. B. 228, ( alsbachite) ab 38.25 il 0.46 
an 9.45 Massachusetts. p. 40, 1904. 
c 0. 71 

2 I".3.112.4. Q 39.66 di 2.62 Marion Station, W. T. Schaller. J. V. Lewis, Quartz- Igneous? 
or 13.90 hy 2.16 Jersey City, U. S. G. S. B, 419, augite-ab 31.4<1 mt 2.32 
an 4. 73 il 1. 37 New Jersey. p. 29, 1910. orthoclase 

ap 0. 34 rock. 

3 1.3''.(1)2.4. Q 38.46 di 2.16 Gold Hill District, F. B. Laney. F. B. Laney, Granite. 
or 15.01 WO 0.58 Rowan County, N.C. G. S. B. 21, ab 37.20 mt 2.55 
an 3.89 il 0.15 North Carolina. p. 54, 1910. 

4 1.3( 4).2.411• Q 35.40 hy 1. 30 Mount Holmes, ·J. E. Whitfield. J. P. Iddings, · Dacite In W. T., p.137. or 7. 23 mt 0. 70 Yellowstone U.S. G. S. Mon. 32 porphyry. ab 36.16 hm 1.92 
an 8.90 National Park. (II), p. 65, 1899. 
c 6.32 

5 I .3( 4) .2. (3)4. Q 3~.04 hy 0. 40 East Mountain, L. G. Eakins. W. Cross, Rhyolite. In W. T., p.137. 
or 18.35 mt 0. 23 Crested Butte U.S. G. S. B.148, ab 30.92 
an 8.06 District, Elk p. 177, 1897. 
c 1. 73 MouBtains, 

Colorado. 

6 1.3( 4).(1)2.114. Q 37.80 hy 1.06. Katmai Volcano, G. Steiger. G. C. Martin, Pumice. 
or 18.90 mt 0. 70 Alaska. U.S. G. S. rec.lab. ab 35. H3 il 0.30 
an 4. 45 
c 0.20 

7 1.3.2.4.0 Q 46.44 hy 0. 86 Cinder Cone, W. F. Hille- J. S. Diller, Pumice In W. T., p.137. or 8. 90 mt 0. 46 California. brand. U.S. G. S. B. 79, (inclosure ab 34.06 
an 8.06 p. 29, 1891. in basalt). 
c 0.41 

8 1.3.2.411 • Q 43.92 hy 4. 08 Corinto, J. Petersen. J. Petersen, Obsidia.P-. In W. T., p.137. 
or 7.23 Nicaragu!l. N.J., 1898, II, ab 33.01 
an 7.51 p. 157. 
c 3.98 

9 1.311 .2.4. Q 39.78 hy 3.68 'Riviere des Vieux Pisani. A. Lacroix Dacite 
or 10.01 mt 0. 70 Habitants, Mont Peiee, p. 588, obsidian. ab 36.15 il 0.15 
an 5.28 Guadeloupe, 1904. 
c 3. 77 West Ind1es. 

10 1.3.112.4. Q 41.88 hy 4. 20 Riviere St. Thomas, Pisani. A. Lacroix, Dacite. 
or 11.68 rot 0. 46 Guadel.oupe, Mont PeMe, p. 588, ab 28.82 il 0.30 
an 4.45 West Ind1es. 1904. 
c 6.32 

11 1.3".2".4. Q 39.42 hy 0.40 Average sampled J. B. Harrison. J. B. Harrison, Aplite. In W. T., p.137. 
or 15.01 ru 0.50 Essequibo an G. Goldf. Brit. ab 31.96 
an 10.56 Demerara rivers, Guiana, p. 76, 1908. 
c 1. 94 British Guiana. 

12 1.3(4).2.4. Q 35.34 hy 1. 90 Average sam)ie, J. B. Harrison. J. B. Harrison. Granitite. In W. T., p.137. or 13.34 il 0.30 Essequibo iver, G. Goldf. Brit. ab 33.54 hm 1.12 
an 10.01 ru 0. 40 British Gujana. Guiana, p. 76, 1908. 
c 3.16 

13 1.3( 4).(1)2.4. Q 36.66 hy 4. 20 Zanja Moroti, M. Goldschlag. M. Goldschlag, Aplite. 
or 16.68 Paraguay. In. Diss. Jena, ab 35.63 
an 4.45 p. 13, 1913. 
c 1.43 

.. 
14 I .311 .2.(3)4. Q 38.82 hy 4. 29 Hraftinnuhryggur, J. B. Ferguson. F. E. Wright, Obsidian. 

or 16.68 mt 1.16 n. Krafla, B. G. S. A., XXVI, ab 28.30 il 0. 61 
an 9.17 Icelimd. p. 260, 1915. ( 

c 0. 31 

15 I".3".2.4. Q 38.04 hy 1. 49 Beinn Bheag, E. G. Radley. G. S. Grt. Brit., Granophyre. or 13.34 rot 4.18 Gruline, Mull Sum. Prog., (1912), ab 33.01 il 0.91 
an 7. 51 ap o. 34 Island, Scotland. p. 68, 1913. 
c 0. 61 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. ALSBACHASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 Pz05 MnO Inclusive. Sum. Sp.g.-.1 
--- ---------------- -------·--

16 72.63 13.49 2.17 1.04 0.89 1. 65 3.86 2.62 0.31 0.23 0.07 0.26 SO a 0.34 99.26 

B2. m 1. 211 .132 .014 .014 .022 .030 .062 .028 .001 .002 

17 65.15 15.03 5.65 2.58 0.86 2.65 4.33 0.74 1.20 0.47 0.38 0.47 FeS2 0.08 99.59 

A2. II 1.086 .147 .036 .036 .022 .047 .069 .008 .005 .003 

18 74.13 12.61 2.87 0.86 0.23 1. 60 4.55 2.13 0.66 0.16 99.80 

A3. III 1. 236 .123 .018 .012 .006 .029 .074 .022 .002 

19 77.35 13.16 0.73 0.78 0.99 1. 09 2.67 2.35 1.40 100.52 

A3. III 1. 289 .129 .004 .011 .025 .020 .043 .025 

20 75.7 13.1 1.0 1.1 0.7 1.4 2.9 2.2 1.6 99.7 

133. IV 1. 262 .128 .006 .015 .018 .025 .047 .023 

21 74.65' 12.64 2.26 0.85 1.01 2.12 3.41 2.37 1.14 . 100.45 

A3. III 1· 244 .124 .014 .012 .025 0.38 .055 .025 

22 72.89 15.83 1.89· 0.10 1. 31 2.04 2.81 2.29 1. 21 100.37 

A3. Ill 1. 215 .155 .012 .001 .033 .037 .045 .024 

23 76.03 13.34 2.14 1.39 0.57 0.90 3.71 2.62 0.12 0.14 100.96 

A3. Ill 1. 267 .131 .013 .019 .014 .016 .060 .028 .002 

24 68.22 16.58 1.86 3.01 0.56 2.40 3.19 2.78 1.16 trace 0.42 trace s trace 100.18 

A2. II 1.137 .163 .012 .042 .014 0.43 .052 - .003 

25 75.13 14.61 0.32 0.54 0.63 1.43 3.77 2.95 0.16 99.54 

B3. IV 1. 252 .143 .002 .008 .016 .025 .061 .032 

26 77.36 11.03 0.44 n. d. 2.54 2.20 3.58 1. 52 1. 27 0.93 0.11 trace 8 trace 100.98 

B2. III 1. 289 .108 .003 (. 006) .<Y'A .039 .058 .016 :oo1 --
27 73.97 12.88 1. 39 n. d. 2.20 1.80 3.38 2.45 1.25 1.10 0.27 trace s trace 100.69 

A3. III 1. 233 126 .009 (. 018) .055 .032 .055 .027 .003 -

28 70.49 14.24 4.15 0.79 0.62 2.38 3.63 1.31 1. 79 0.72 trace 100.12 

A2. II 1.175 .140 .026 .011 .016 .043 .058 .014 .009 -

29 73.02 13.70 2.00 1.14 2.04 1. 51 3.91 1.52 1. 72 0.26 trace 0.14 C0 2 trace 100.96 2.69 

B2. HI 1. 217 .134 .013 .016 .051 .027 .063 .016 - . 001 

30 70.41 11.44 2.45 2.37 0.72 3.02 3.74 2.88 1.00 0.31 1. 55 0.39 100.28 

A2. II 1.174 .112 .015 .033 .018 .054 .060 .030 . 019 . 003 

3 1 80.00 10.87 2.57 trace 0.79 1. 05 2.51 2.05 n. d. trace trace 99.84 2.599 

A?.4. IV 1.333 .107 .016 - .020 • 019 .040 ,022 - -
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ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 4. DOSODIC. ALSBACHOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

Hi !.3(4).2.4. Q 36.06 hy 2. 20 Hermesbuckel, . Survey lab. Chelius and Klemm, Granite. In W. T., p.137.-
or 15.57 mt 3. 25 n. Aschaffenburg, Erl. G. Kte. Hess., nb 32.49 ap 0.67 
an 6.67 Hessen. Bl. Schafheim, 
c 1. 84 p. 19, 1894. 

17 I(Il).3(4).2". Q 31.08 hy 2.20 Messel, Hesse. K. M. Jene. G. Klemm Malchite. 
. 4(5). or 4. 4S mt 7.19 Erl. G. Kte. Hess., ab 36.15 i1 0. 76 

fill 10.29 hm 0.80 Bl. Messel, p. 12. 
c 3. 37 ap 1. 01 1910. . 

18 !.3(4).2.4. Q 35.88 di 0.43 Melibocus, F. Kutscher. C. Chelius Alsbachite. In W. T., p.137. 
or 12.23 hy 0.40 Odenwald, Notbl. Vr. Erdk., ab 38.78 mt 3. 25 
an 7.51 hm 0.64 Hesse Darmstadt. ( 4), XIII, p. 8, 1892. 

19 !.3.2.(3)4. Q 48.54 hy 3·.42 Schneegrube, W. Herz. L. Milch, Graphic. In W. T., p. 137. 
or 13.90 mt 0.93 Riesengebirge. N.J. B. B., XII, granite. ab 22.53 
an 5.56 p. 189, 1899. 
c 4.18 

20 !.3.2.114. Q 45.90 hy 2.99 Schwartzbrunn- W. Herz. L. Milch Granite. 
or 12.79 mt 1. 39 kamm, . N.J. B. B., XV, ab 24.63 
an 6.95 Riesengebirge. p. 172, 1902. 
c 3.37 

21 !.311 .211 
•
114. Q 39.78 hy 2.50 Arnsdorf, W. Herz. L. Milch, Granite. In W. T., p. 137. 

or 13.90 mt 2. 78 Riesenge birge. N.J. B. B., XII, ab 28. R2 hm 0.32 
an 10.56 p. 176, 1899. 
c 0.61 

22 !.3.2.(3)4. Q 41.64 hy 3.30 Schneekoppe, 'V. Herz. L. Mile~ Granitite. In W. T., p.137. 
or 13.34 mt 0. 23 Riesengebirge. N.J. . B., XII, ab 23.58 hm 1. 76 
an 10.29 p. 165, 1899. 
c 5.00 

23 !.3.(1)2.114. Q 41..58 hy 2.19 Seehaus, H. Oberembt. H. Oberembt, Granite 
or 15.57 mt 3.02 n: Wunsiedel, In. Diss. Erl., gneiss. ab 31.44 ap 0.34 
an 3.61 Fichtelgebirge. p. 38, 1905. 
c 3.06 

24 I 11.3( 4).2.(3)4. Q 32.10 hy 5.36 Konigsfeld, C. v. John. v. John and Suess, Granitite. 
or 16.68 mt 2. 78 Briinn, Jb. G. R-A. Wien, nb 27.25 ap 1.01 
an 9.17 Moravia. LVIII, (1), p. 249, 
c 4.90 1908. 

25 !.3( 4 ).2.114. Q 37.32 hy 2.39 Zenoviczstollen, B. Horvarth. Emszt and Horvarth, Granite. 
or 17.79 mt 0.46 Aranyida, I Jb. Ung. G. R-A., ab 31.96 
an 6.95 Hungary. XIX, p. 286, 1912. 
c 2.55 

2G I".3.211.4. Q 42.18 di 1. OS Cava d'Oggi, G. d' Achiardi. G. d 'Achiardi, Granite. 
or 8.90 hy 6.56 San Piero in Mem. A. d' Achiardi, ab 30.39 il 0.15 
an 9.45 Campo, Elba. p. 117, 1903. 

27 I 11.311.2.114. Q 36.42 hy 7.48 Cava d'Oggi, G. d' Achiardi. G. d'Achiardi, Granite 
or 15.01 il 0.46 San Piero in Mem. A. d' Achiardi, (dikelet). ab 28.82 
an 8.90 Campo, Elba. p. 118, 1903. 
c 1. 22 

28 I 11.311.2(3).4. Q 38.46 hy 1.60 Monte Maiori, F. :Millosevitch. F. Millosevitch, Dacite. 
or 7. 78 mt 0.46 Putiflgari, Mem. Ac. Line., (5), ab 30.39 il 1. 37 
an 11.95 hm 3.84 Sardinia. VIII, No. 15, p. 611, 
c 2. 55 1911. 

29 I 11.3.2.4. Q 38.46 hy 5.50 Kolascin, E. Manasse. E. Manasse, Quartz 
or 8.90 mt 3.02 Montenegro. Proc. Verb. Soc. diorite ab 33.01 ap 0. 34 Tosc. Sc. Nat., porphyry. an 6. 67 
c 3.16 XIII, p. 160, 1903. 

30 I(II).3(4).2.114. Q 33.00 di 3.89 Antsenavolo, Boiteau. A. Lacroix, Rhyolite. 
or 16.68 wo 0. 46 Sakalave District, C. R., CLVII, ab 31.44 mt 3. 25 
an 6.12 il 2.89 Madagascar. p. 19, 1913_. 

lun 0.16 
ap 1. 01 

31 I .113.2.(3)4. Q 54.18 hy 2.00 Balmoral, H. Eckstein C. B. Horwood, Granite. 
or 12.23 hm 2.57 50 miles east of & Co. Tr. G. Soc. S. Afr., ab 20.96 
an 5. 28 Pretoria, XIII, p. 47, 1911. 
c 1.63 Transvaal. 



96 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. ALSBACHASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
--- -------------------------

32 78.61 7.76 4.51 1. 69 0.90 2.60 2.10 1. 74 99.91 2.712 

A?.3. III 1. 310 .076 .028 .024 ~023 .046 .034 

33 76.06 14.94 0.07 0.33 1.12 1. 84 4.70 1. 02 0.32 0.10 0.06 trace 100.56 

A3. III 1. 268 .146 - .005 .028 .033 .076 .011 -

34 72.48 12.93 2.30 n. d. 0.26 0.88 3.71 2.23 5.12 99.91 2.28 

A4. IV 1. 208 .127 .014 (. 028) .007 .016 .060 .023 

35 70.74 15.21 2.35 0.04 0.72 1. 64 3.06 2.54 3.16 trace 99.46 2.59 

B3. IV 1. 179 .149 .015 - .018 .029 .049 .027 

36 69.36 15.56 0.50 1.71 1. 31 2.77 3.28 2.34 1. 06 0.14 1.00 0.57 0.18 FeS2 0.21 99.99 2.71 

A2. II 1.156 .152 .003 .024 .033 .050 .053 .,025 . 013 - .003 

37 72.74 15.64 1. 82 0.18 0.55 1. 86 3.87 2.61 0.44 trace 99.71 2.5 

A3. III 1. 212 .153 .011 .003 .014 .033 .063 .028 
" 

38 74.60 13.87 0.15 1. 55 0.34 2.25 3.14 2.51 0.73 0.12 0.21 0.41 0.72 Zr02 0.06 100.72 2.640 s 0.06 

A1. I 1. 243 .136 .001 .022 .009 .040 .051 .027 .003 . 003 .010 

39 73.03 12.97 0.65 0.79 0,53 0.98 3.79 3.38 3.49 0.05 trace 0.13 s 0.04 99.83 

A2.II 1. 217 .127 .004 .011 .013 . 018 .061 .036 .001 - .002 

40 70.91 14.36 0.40 2.54 0.28 2.60 3.30 2.59 0.89 0.25 0.36 0.32 0.32 Zr02 0.02 99.43 s 0. 29 

B1. II 1.182 .141 .003 .035 .007 .046 .053 .028, .005 .002 .005 

41 72.68 15.99 0.65 0.21 0.41 1. 66 3.26 2.19 1.38 1.18 0.09 none 0.16 Zr02 none 99.79 
Cl 0.02 
F 0.01 

A1. I 1.211 .157 .004 .003 .010 .030 0. 53 .023 .001 - .002 s 0.05 
Cr20s none 
BaO 0.02 
SrO 0.03 

42 70.62 11.54 1.20 0.18 0.26 1. 72 3.52 1.45 7.24 2.42 0.04 0.08 0.01 C02 0.02 100.35 2.262 
SO a trace 

Al. I 1.177 .113 .008 .003 .007 .030 .056 .016 
Cr,Os none 

- - - V203 none 
NiO none 
BaO 0.05 
SrO trace 
LhO none 

43. 77.08 11.59 0.20 1. 44 0 .. 64 0.84 4.63 1. 57 1.04 0.24 0.35 0.01 0.13 C02 0. 48 100.35 2.633 
Zr02 0.02 
SO a none 

A1. I 1. 265 .114 .001 .020 .016 .015 .074 .017 .004 - .002 Cl none 
FeS2 0.05 
Cr20a none 
V20a none 
NiO none 
BaO 0. "4 
SrO trace 
Li20 none 

44 75.73 12.70 2.25 n. d. 0.60 2.00 3.48 2.04 1. 20 100.00 

A4. IV 1. 26:1 .124 .014 (.028) .015 .036 .056 .021 

45 73.08 13.50 2.60 0.13 0.15 1. 07 3.95 3.19 1. 33 0.62 trace trace SO a 0.12 99.80 2.514 
BaO 0.06 

A2. II 1. 218 .132 .016 .002 .004 .020 .064 .034 .008 
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ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 4. DOSODIC. ALSBACHOSE-Continued. 

I 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

32 I(II). (2)3.2" .114. Q 53.70 di 4.85 Orange Grove, H. Eckstein Horwood and Wade, Granite. 
or 10.01 mt 5.57 Tra~svaal. & Co. Geol. Mag., (V), ab 17.82 hm 0.64 
nn 6. 67 VI, p. 551, 1909. 

33 !.311.2.4(5). Q 38. 82. hy 3. 46 Anabar River, H. Backlund. H. Backlund, Granite. 
or 6.12 Northern Siberia. Trav. Mus. G. ah 39.82 
on 9.17 St. Pet., I, p. 128, 
c 2.65 1907. 

34 I.3.112.4. Q 38.58 hy 4. 40 Okhotsk, Siberia. 'Not stated. K.; E. Bogdanovitch, Ma!ekani te. 
01' 12.79 Fund. Marek., ab 31.44 
an 4.45 p. 57, 1904. 
c 2.86 

35 !.3.2.(3)4. Q 38.82 lw 1. 80 Ki vangra River, Not stated. K. E. Bogdanovitch, Felsite 
or 1.~. 01 ni.t 0. 2:3 n. Okhotsk, Fund. Marek.; porphyry. ab 2S. 68 hm 2.24 
an 8.0fi Siberia. p. 55, 1904. 
c 4. 49 

36 I11.3(4).211.4'1 • Q 34.20 hy 4. 75 Zeia River, P. Todakis. :S. Ahnert, Granite. P20 5=Ca3 or 13.90 mt 0. 70 Amur District, Reg. Aurif. Sib., X, I (P04)2. ab 27. 77' it 1. fl8 
an 10.29 ap 1.~4 Siberia. Tab. VII, 1910. 
c 3. 77 

37 !.3(4).2.4. Q 35.16 hy 1. 40 Wilnischik, Not stated. K. E. Bogdanovitch, Dacite. 
or 15.57 mt 0. 70 Kamchatka. Pet. Mitth., LII, p. ab 33.01 hm 1.28 
nn 9.17 196, 1906. 
c 2.96 

38 111.3.2.(3)4. Q 40.68 hy 4.64 Kukuda, . N. Yoshioka. S. Kozu, Granite. 
or 15.01 mt 0. 23 Shodoshima, pers. com. ab 26.72 il 0.46 
on 8. 34 ap 1. 01 Sanuki, Japan. 
c 2.86 .. 

39 !.3( 4).112. (3)4. Q 34.'68 hy 2.311 Shimoda, Izu, T. Ohashi. S. Kozu, Rhyolite. 
or 20.02 mt 0.93 Japan; . pe!s· com. ab 31.96 il 0.15 
on 5.00 
c 1. 22 

40 I11.3( 4).211.(3)4. Q 34.74 hy 4.92 Shirai, Makabe, T. Ohashi. S. Kozu, Granite. 
or 15.57 mt 0. 70 Hitachi, pers. com. ab 27.77 H 0. 76 
an 10.84 ap 0. 67 Japan. 
c 2.14 

41 !.3.2.4.0 Q 41.10 .hY 1. 00 Corregidor Island, E. W. Morley. J.P. Iddings, Dacite. 
or 12. 79 mt 0. 93 Manila Harbor, pers. com. nb 27.77 il 0.15 
nn 8. 34 Luzon, 
c 5.20 Philippine 

Islands. 

42 1.3.2.4.<::) Q 40.68 hy 0. 70 Gloucester Not stated. A. R. Dep. Min. N. S. Rhholite or 8.90 mt 0. 70 Buckets, New w. (1908), p. 184, g ass. ab 29.34 hm 0.80 
an 8.34 South .Wales. 1909. 
c 1.12 

43 I11.311.(1)2.411• Q 39.36 hy 6. 43 Gemeroo, New J. C. H. ~fin- G. W. Card, Quartz 
or 9.4.5 mt 0.23 South Wales. gaye. pers. com. keratoph)T!e. ab 38.77 H 0.61 
an 4.17 
c 0.82 

44 1.3.211.4. Q 41.10 hy .~. 20 Mount Read, W. F. Ward. Twelvetrees and Quartz Not in W. T. 
or 11.68 Tasmania. Petterd, keratophyre. ab 29.34 
an 10.01 Proc. R. Soc. Tasm., 
c 1.12 (1898-9), p. 46, 1900 . 

4.5 !.3(4)/12.(3)4. . Q 35.16' hy 0. 40 Waihi, Hauraki, P. Holland. P. Holland. Rhyolite. In W. T., p.137. 
or 18.90 il 0.30 New Zealand. Q. J. G. S., LV, p. nb 33.54 hm 2.60 
an 5.56 ru 0. 48 467, 1899. . 
c 1. 43 

42423° -17-· -7 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. ALSBACHASE. 

No. Si02 · Al20 3 Fe20 3 FeO MgO CaO Na20 . K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

------ ---------- ------------
1 74.79 12~59 1.19 n. d. 0.31 3.58 5.10 0.21 1. 03 0.09 0. 17 trace trace C02 0.58 99.64 

BaO none' 

A2.ll 1.247 .123 .007 (. 014) .008 .064 .082 .002 
SrO none 
I~hO none 

2 76.52 12.08 0.92 0.93 none 1. 21 6.19 none 0.62 0.34 0.18 0.06 0.03 C02 0.46 100.11 
' 

Zr0 2 none 
s 0.57 

AI. I 1. 275 .118 .006 .013 - .021 .100 - .002 - -
·• 

3 72.77 13.00 1. 28 2.65 0.67 2.47 4.95 0.34 1.16 0.07 0.22 0.04 0.08 C02 0.47 100.17 
BaO trace 

I 
AI. I 1. 213 .127 .037 . 017 .045 .080 .003 

SrO trace 
.008 LbO trace 

4 77.58 13.96 0.54 0.45 0.30 0.83 4.97 0.90 0.20 0.40 trace none C02 none 100.13 

I A2. II 1. 293 .137 .003 .006 .008 .014 .080 0.10 .005 - -

5 71.80 15.60 n. d. 2.25 1. 66 1.16 4.80 0.60 1. 60 0.07 0.06 99.60 

A3.III 1.197 .153 - .031 .042 .042 .077 .007 .001 -

6 76.67 14.20 0.14 n. d. 0.04 2.67 5.33 0.52 0.48 100.04 2.64 
.. 

A3.III 1. 278 .139 .001 (. 002) .001 .048 .085 .005 

7 75.80 12.65 1. 87 1.16 0.43 2.11 4.83 0.42 0.-24 0.02 0.21 0.19 co, 0.01 100.11 
80s 0.17 

A2. II 1. 263 . 124 .012 .016 .011 .038 .077 .004 .003 . 001 

8 75.61 12.62 1.10 1.00 0. 98. "2.'18 5.10 0.68 0.38 0.04 0.35 0.32 100.36 2 .. 67 

A2. II 1. 260 .124 .007 .014 .025 .039 .082 .007 

9 80.66 10.91 - - 0.4.4 2.22 4.24 0.66 0.35 99.48 

A?. 4. IV 1. 344 .107 - - .011 .039 .068 .007 

10 76.01 13.89 0.20 0.70 0.39 2.03 5.32 0.32 0.72 0.14 0.09 none 0.13 Zr02 none 100.27 
Cl 0. 08 
F 0.05 

AI. I 1. 267 .136 .001 .010 .010 .036 .085 .003 .001 - .002 s 0.09 
Cr20a none 
BaO 0.0.5 
SrO 0.06 

11 70.27 16.11 0.97 1. 22 1. 87 1. 76 4.64 0.64 1.08 0.10 0.12 0.12 0.20 C02 0. 20 99.39 . 2. 70 
FeS2 0.09 

B2.m 1.171 .158 .006 .017 .047 .031 .075 .007 .003 .001 .003 

RANG 3. ALKALICALCIC. RIESENASE. (C. I. P. W., 1902.) 

1 70.91 16.18 0.51 1.09 0.37 2.92 1. 33 5.53 0.12 0.13 0.20 0.11 0.04 BaO 0.10 99.44 2.654 

A 2. II 1.182 .159 .003 .015 .009 .052 .021 .059 . 003 .001' -

2 70.20 15.48 0.86 1.07 0.93 2.36 1. 24 4.38 1. 80 trace trace trace s 0.03 100.49 2.662 
ZnO 2.14 

A 2. II 1.170 .152 .005 .015 .023 . 042 .020 .046 - - - 15° 
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ORDER 3 .. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 5. PERSODIC. YUKONOSE. (C. I. P. W., 1902.) 

. 
No. Symbol. Norm. Locality. Analyst. Reference. Rock nu.me. Hemarks. 

1 !.3(4).211.5. Q 37.20 di 4. 70 Near Fort Hamlin, H. N. Stokes. J. E. Spurr, Tonalite- Named tJ.kon-
or 1.11 wo 0.58 Yukon River, U.S. G. S. B. 168, aplite ite in . S. ab 42.97 il 0.30 
an 10.84 Alaska. · p. 229, 1900. (yukonite). G. S. B. 22~, 

p.·270, 1904. 
In W. T., p.139. 

2 1.3(4).(1)2.5. Q 37.86 di 0. 75 Afterthought Dis- G. Steiger. B.S. Butler, Granite 
ab 52.40 hy 0.26 trict, Shasta U. S. G. S. B. 419, porphyry. an 5.00 mt 1. 39 

il o.ao County, Cali- p. 137' 1910. 
fornia. 

3 I11.3( 4).2(3).5. Q 34.86 hy 5. 26 Greenville, w. F. Hille- H. '\V. Turner, Quartz In W. T., p.139. 
or 1. 67 mt 1. 86 Plumas County, brand. U. S. G. S. B. 148, porphyry. ah 41.92 il 0.46 
an 12.51 California. p. 201, 1897. 

4 1.3.(1)2.( 4)5. Q 43.02 hy 0.80 Towakaima Falls, J. B. Harrison. J. B. Harrison, Aplite. In W. T., p.139. 
or 5.56 mt 0.23 Barama River, Rep. G. N. W. ab 41.92 il 0. 76 
an 3.89 hill 0.32 British Guiana. Dist., II, p. 10, 1898. 
c 3.37 

5 111 .311.2.115. Q 34.62 lJy 8.16 Deux Evailles, Pisani. L. Vandernotte, Microgranite. 
or 3.89 il 0.15 Brittany, Mass. Armor., ab 40.35 
an 5. 84 France. p. 41, 1913. 
c 4.90 

6 1.3(4).2(3).5. Q 38.34 hy 0.36 Ytterby, Sweden. A. Bygden, A. Bygden, Oligoclase 
or 2. 78 B. G. Inst. Ups., graphic ab 44.54 
an 13.34 ~ VII, p. 8 (1905), granite. 
c 0.10 1906. 

7 1.3.2.5.0 Q 41.70 hy 1. 23 Darmstadt, Stadler. G. Klemm, Granite. 
or 2. 22 mt 2. 78 Rossen. Erl. G. Kte. Hess., ab 40.35 il 0.46 
an 9. 73 ap 0. 34 Bl. Rossdorf, p. 43, 
c 0.82 1912. 

8 1.311.2.115. Q 38.04 hy 2.90 Ruseinschlucht, L. Hezner. U. Grubenmann, Alsbachite. 
or 3.89 mt 1. 62 Ponteglia Gebiet, pers. com. ab 42.97 il 0.61 
an 8.90 ap 0.67 Graubunden, 
c 0.31 Switzerland. 

9 1.3.2.(4)5. Q 48.72 di 1. 51 Tumagorkaja, D. Beljankin. F. Loewinson-Lessing, Greisen. 
or 3.89 hy 0.40 Caucasus. Vh. Russ. Min. Ges., ab 35.63 
on 8. 90 XLii, p. 280, 1905. 

10 1.311 .2.5. Q 38.82 hy 2. 32 Timor Island, E. W. Morley. J. P. Iddings, Not named. 
or 1.67 mt 0.2:3 Moluccas. pers. com. nb 44.54 il 0.15 
on 10.01 
c 1. 22 

11 111.3(4).2.115. Q 33.84 hy 6. 28 Ravensthorpe, E. S. Simpson. Siw.son and Glanert, Granite. 
or 3.89 mt 1. 39 Phillips River . Aust. G. S. B. ab 39.30 il 0.30 
an 7. 78 ap 0. 34 District, West 35, p. 21, 1909. 
c 4.90 Australia. 

SUBRANG 2. DOPOTASSIC. 

1 1.3(4).(2)3.2. Q 35.16 lly 2.09 Remmel Laccolith, M. F. Connor. R. A. Daly, Biotite Metamorphosed. 
or 32.80 mt 0. 70 Okanagan Range, Can. G. S. Mem. 38, granite. Of. No. 29, ab 11.00 il 0.46 
an 13.62 np 0. 34 British Columbia. (1), p. 446, 1912. 1.4.3.4. 
c 3.06 

2 1.3.(2)3.2. Q 39.42 lly 3.62 Kamaresa, R. Lepsi.us. R. Lepsius, Granite. Dike. 
or 25.58 mt 1.16 n. Laurion, G. von Attika, ZnO high. ab 10.48 
an 11.68 Attica, Greece. p. 93, 1893. In W. T., p.139. 
c 4. 49 



100 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continiled. 

RANG 3. ALKALICALCIC. RIESENASE. 

I I 
I I 1 

1 I I 

__ N_o_. __ ,_s_i_0_2 .• A~:~8 Fe~03 FeO · MgO CaO Na20 I K20 H 20+ H 20- Ti02 P 20 5 ; MnO Inclusive. 

1 

Al. I 

2 

A3. III 

3 

A2. II 

4 

A3. III 

5 

'A3. III 

6 

A3. III 

7 

B3. IV 

8 

B3. IV 

9 

A3.m 

10 

A3.m 

11 

B3. IV 

12 

A3. III 

13 

A3. m 

14 

B3. IV 

15 

A3. III 

16 ' 

A3. III 

66.39 18. 16 2. 50 1.13 0. 85 3. 71 l. 96 3. 56. 0. 56 0. 66 0. 50 0. 06 0. 06 C02 none 
ZrO 0.03 

1. 10; . 1 iS . 016 • 016 . 021 . 066 . 032 . 038 • 006 • 003 - ~ao 8: 8~ 

65.67 13.48 l. 51 n. d. 0. 31 2. 41 l. 52 2. 42 12.27 

1. 095 .132 0 009 (. 018) 0 008 0 043 .024 .025 

SrO 0.02 

trace trace SO:l o. 28 
BaO 0.32 

72. 42 10. 47 0. 83 5. 50 0. 41 2. 53 1. 93 2. 94 1. 11 0. 06 0. 68 0.11 0. 16 C'Oz 0. 61 

1. 207 .103 .005 0 076 0 010 0 045 0 031 0 031 0 009 • 001 . 002 

71. 25 18. 03 1. 29 0. 34 0. 38 2. 61 2. 25 3. 09 0. 82 0.13 trace 

1. 187 .176 0 008 .005 0 010 .046 .036 .033 0 001 

74.13 14.09 2. 27 0. 30 0. 58 2. 95 3. 08 2. 99 0.11 

1. 236 0 138 0 014 0 004 0 015 0 053 0 050 .032 

76. 82 13. 68 1. 75 0. 32 0. 51 2. 83 l. 55 2. 10 0. 74 

1. 280 .134 . Oll 0 004 0 013 0 050 .025 .022 

76.4 10.8 l. 4 > l. 0 l. 9 2. 4 1.9 2. 7 1.3 

1. 273 .106 .009 .014 .048 .043 0 031 .029 

75.6 12.2 2.2 l. 4. l. 4 2. 7 1.3 2. 8 . l. 0 

1. 260 0.120 0 014 0 019 0 035. 0 048 . 021 .030 

75.27 13.98 1.90 1.00 1.44 2.16 1.54 2.01 0.91 

1. 255 0 136 .012 .014 .036 .039 .025 0 021 

75.21. 14.18 0.75 1.05 0.44 2.40 1.74 3.12 1.01 

1. 254 0 139 0 005 .015 0 011 0 043 .028 .033 

74.5 12.2 3. l i 1. 3 l. 6 3. 2 1.3 1.9· 1.1 
I 

1. 242 .120 .019 0 018 0 040 0 057 0 021 .020 

72.92 17.77 0.20 1.09 0.79 2.17 1.24 2.65 1.35 

1. 215 0 174 0 001 0 015 0 020 0 039 .020 .028 

72.71 14:59 1.78 0.92 2.17 2.57 1.65 1.99 l.G7 

1. 212 .143 .011 .012 .054 .047 . 027 0 021 

72.5 17.2 1.0 0. 6 1.2 2.9 1.6 2.1 1. 0 

1. 208 0169 .006 0 008 0 030 0 0.52 .026 .022 

72.11 16.74 0. 89 1. 28 1. 04 2. 24 l. 20 2. 88 1. 75 

1. 202 .164 .006 .018 .026 .040 0 019 . 030 1 

69. 04 16. 91 2. 22 1. 36 1. 86 3. 16 1. 76 2. 44 l. 01 

1. 151 .166 .0141 .019 .047 .056 .028 .025 

100.19 

99.76 2. 784 

100.19 

100.50 

100.30 

99.8 

i00.6 

100.21 

99.90 

100.2 

100.18 

100.05 

100.1 

100.13 

99.76 



SUPERIOR ANALYSES OF .FRESH ROCKS. 1.3.3.3. 1_01 

ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 3. SODIPOTASSIC. RIESENOSE. (C. I. P. W., 1902.) 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

1 111.3(4).3.3. Q 33.48 hy 2.10 Texas Creek, W. T. Schaller. w.· Cross, Quartz httite. 
or 21. 13 · mt; 2. 32 San Cristobal, U.S. G. S. rec. lab. ab 10.77 il 0. 91 
an 15.57 hm 0.90 C uadrangle, 
c 5.30 ap 1. 01 olorado. 

2 J.8.3.3.0 Q 41.34 hy 3.18 Silver Cliff, .. L. G. Eakins. Cross and :Sakins, Pitchstone. In W. T., p. 139. 
or 13.90 Custer County, A. J. S., XLIV, ab 12.57 
an 11.95 Colorado. p. 101, 1892. 
c 4.08 

3 I(II).3.(2)3.3. Q 10.80 hy 9.18 Moyie Sill, M. Dittrich. R. A. Daly, Granite. Fresh? 
or 17.24 mt 1.10 Purcell Mountains, Rosenb. Fests., ab 10.24 il 1. 37 
an 11.40 ap 0. 34 British Columbia. p. 214, 1906. 

4 !.3.(2)3.3. Q 40.68 hy 0.90 Abriachan, ,V. Mackie. W. Mackie, Granite. 
or 18.35 mt 1.10 Loch Ness, Tr. Edin. G. Soc., ab 18.80 hm 0. 48 
an 11.95 ap 0. 34 Scotland. VIII, (1), ·p. 54, 1901. 
c 6. 53 

5 I.3( 4) .(2)3.3( 4). Q 37.38 hy 1.50 Punta Suariccione, J. Deprat. J. De~rat Granite. 
or 17.79 mt 0.93 Corsica. B. v. Ct. G. Fr., ab 21i. 20 hm 1. 60 
an 14. i3 XVII, No. 114, 
c 0.31 p. 35, 1906. 

(i I.113.3.3. Q 53.10 hy 1. 30 Schltisselberg, V•l. Herz. L. Milch, Granite. In W. T., p. 141. 
or 12.23 mt 0. 93 Riesengebirge. N.J. B. B., XII, ab 13. 10 hm 1.12 
an 13.90 p. 180, 1899 .. 
c 3. 77 

7 111.3.113.3. Q 46.44 hy 5. 46 Schwarzbrun, W. Herz. L. Milch, Gra;nite. 
or 16.12 mt 2.09 Riesengebirge. N.J. B. B., XV, ab 16.24 
an 11.95 p. 175, 1902. 
c 0. 31 

8 1".3.3.113. Q 49.08 hy 4.16 Landeshuterkamm, W. Herz. L. Milch, Granite. 
or 10.68 mt 3.25 Riesengebirge. N.J. B. B., XV, ah 11.00 
an 13.34 p. 113, 1902. 
c 2.14 

9 111•113.3.3. Q 51.78 hy 3.87 Grlinbusch, W. Herz. L. Milch Granite. In W. T., p.141. 
or 11.(18 mt 2. 78 n. Hirschberg, N.J. B. B., XII, ab 1:3.10 
an 10.84 Riesengebirge. p. 194, 1899. 
c 5.20 

10 !.3.113.3. Q 46.86 hy 2.42 Bolzenschloss W.·Herz. L. Milch, Aplite. In W. T., p.141. 
or 18.35 mt 1.16 Berg, N.J. B. B., XII, ab 14.67 
an 11.25 Riesengebirge. p. 186, 1899. 
c 3.57 

11 111•113.311.3. Q 50.52 hy 4.00 Landeshuterkamm, W. Herz. L. Milch, Granitite. 
or11.12 mt 4.18 Riesenge birge. N.J. B. B., XV, ab 11.00 hm 0.16 
an 15.85 p. 176, 1902. 
c 2.24 

12 I/13.3.113. Q 48.90 hy 3. 85 Schmiedeberg, W. Herz. L. Milch, Granitite. In W. T., p.141. 
or· lfi .. 57 mt·0.23 · Riesengebirge. N.J. B. B., XII, ab 10.48 
an 10.84 p. 168, 1899 .. 
c 8.87 

13 111.3.3.3. Q 46.56 hy 5.40 Grlinbusch, W. Herz. · L. Milch, Granitite. In W. T., p. 141. 
or 11.07 mt 2.55 n. Hirschberg, N.J. B. B., XII, ab 14.14 
a.n 13.06 Riesengebirge. p. 169, 1899. 
c 4.90 

14 I.3.3.3.0 Q 47.04 hy 3.26 Muchow, W. Herz. L. Milch, Granite. 
or 12.23 mt 1.39 Isergebirge, N.J. B. B., XV, ab 13. (12 
an 14.46 Riesengebirge. p. 167, 1902. 
c 7.04 

15 !.3.3.(2)3. Q 47.40 hy 4.18 Barndorfer Berg, W. Herz. .L. Milch, Schllere in In W. T., p.139 
or 16.68 mt 1. 39 Riesenge birge. N.J. B. B., XII, granite. ab 9.96 
!Ulll.12 p. 222, 1899. 
c 7.65 

Hi 1".3.3.3 .. Q 40.14 hy 5.31\ Grlinbusch, W. Herz. L. Milch, Granodiorite. In W. T., p.141. 
or 13.90 mt 3.25 n. Hirschberg, N.J. B. B., XII, ab 14.67 
an 15.57 Riesengebirge. p. 210, 1899. 
c 5.81 



102 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 3. ALKALICALCIC. RIESENASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ------------- ------------
17 73.34 14.43 0.59 0.77 0. 72 3.52 2.58 2.61 1. 07 0.44 0.13 0.24 C02 0.04 100.48 2.669 

A2. II 1. 222 .142 .004 .011 .018 .063 .042 .028 .006 . 001 .003 

18 71.62 12.81 1.64 1. 76 1. 08 3.14 2.73 3.02 1. 93 99.73 

A3. m 1.194 .125 .010 .025 .027 .056 .044 .032 

19 75. 9 10.5 1. 8 1.9 1.7 3.4 1.7 2. 2 1.2 100. 3 

B3. IV 1. 265 .103 .011 .026 .042 . 061 .027 .023 

20 73.9 11.3 3.2 1.2 1.6 4.2 1.2 2.6 1.0 100.2 

BS. IV 1. 232 .111 .020 .OF • 040 I .075 .019 .028 

21 71.4 14.5 2.4 1.4 1.·1 2. 7 2.4 3.1 0. 9. 99.9 

B3. IV 1.190 .142 .015 .019 .028 .048 .039 .033 

22 69.36 16.93 1. 27 1. 25 0.92 3.66 2.16 3.20 1.10 none trace 99.85 2.680 

A3.m 1.156 .166 .008 .017 .023 .065 .035 .034 - -

23 73.62 14.86 0.29 1. 24 0.75 3.45 2.26 2.39 0.71 0.16 0.21 0.19 0.18 Zr02 0.08 100.45 2.652 s 0.06 

Al. I 1. 227 .146 .002 . 017 .019 .062 .036 .026 .003 .001 .003 

24 72.75 14.39 0.41 2.43 1. 21 2.95 2.11 2.08 0.13 0.37 0.42 0.51 0.18 Zr02 0.07 ' 100.10 2.669 s 0.09 

A1. I 1. 213 .141 .003 .033 .030 .053 .034 .022 .005 .004 .003 

25 69.44 12.10 4.65 2.13 1. 52 3.03 2.57 3.00 0.65 0.19 0.55 0.32 100.15 

A2. II 1.157 .119 .029 .029 .038 .054 .042 .032 .007 .002 

26 66.68 13.39 0.91 0.21 none 2.72 2.23 2.51 10.05 0.38 C02 trace 99.08 

B2. m 1.111 .131 .006 .003 .048 .035 .ov I .010 

1. 23 
. l 

C02 27 76.25 11.30 0.35 3.88 1. 48 2.60 1. 82 0.32 0.02 0. 65 none 0.06 none 99.99 2.398 
SO a none 

A1. I 1.271 .111 .002 .054 .037 .046 .019 .019 .008 
Cl none 

.001 Cr20a none 
NiO 0.03 
BaO none 
SrO none 

28 77.72 9.97 0.32 3.75 1. 59 2.40 1. 29 1.96 0.15 0.04 0.86 none trace C02 none 100.05 2.385 
so~ none 

A1. I 1.294 .098 .002 .052 .040 .043 .021 .021 .011 - -
Ce none 
NiO trace 

I 

BaO none 
SrO none 
Li20 trace 

RANG 3. ALKALICALCIC. RIESENASE. 

1 67.33 16.20 1.40 2.73 1. 31 2.81 3.15 2.14 1. 84 0.80 0.16 trace BaO 0.05 99.92 

A 2. II 1.122 .159 .009" .038 .033 .Q50 .051 .022 .010 .001 

2 73.69 12.89 1.02 2.58 0.50 3.74 2.81 1.48. 1. 06 99.77 

A a.m 1. 228 .126 .006. .036 .• 013 .067 .045 .016 

I I 



SUPERJOR ANALYSES OF FRESH ROCKS. I.3.3.3-I.3.3.4. 103· 

ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 3. SODIPOTASSIC. RIESENOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

1.7 1.311.3.3(4). Q 39.60 hy 2.31 Appmansber~ A. Schwager. Oebbeke and Schwager, Granite-
or 15.57 mt 0. 93 Bayrischer ald, Geogn. Jhft., diorite ab 22.01 il 0.91 
W116. 68 ap 0.34 Bavaria. XIV, p. 249, 1901. (aplitic). 
c 1. 22 

1.8 111.3( 4).(2)3.311 • Q 35.46 di 1. 57 Stein wiesen thai, J. A. Ippen. J. A. Jppen, Granite. 
or 17.79 hy 3.92 Scbladminger Mt. Nw. Ver. ab 23.06 mt 2.32 
W113. 62 Tauern, Styria. Steierm., p. 131, 1901. 

1.9 I(II).3.3.3. Q 47.64 di 1. 79 Roc Noir, Dent Student of L. Milch, Aplite. 
or 12.79 hy 5.32 Blanche, Wallis, Herz. N.J., 1901, I, p. 87. ab 14.15 mt 2.55 
an 14.73 Switzerland. 

20 I(II) .3 .311 .(2)3·. Q 46.26 di 2.38 Roc Noir, Dent Student of L. Milch, Granite 
or 15.57 hy 2.90 Blanche, Wallis, Herz. N.J., 1901, I, p. 69. gneiss. nb 9.96 mt 3.94 
an 17.79 il 0.46 Switzerland. 

21 111.311.(2)3.3. Q 37.80 hy 3.33 Roc Noir, Dent Student of L. Milch, Granite 
or 18.35 mt 3.48 Blanche, Wallis, Herz. N.J., 1901, I, p. 72. gneiss. ab 20.44 
an 13.34 Switzerland. 
c 2. 24 

22 1.3(4).3.3. Q 34.SO hy 3.49 Plaka, n. Laurion, R. Lepsius. R. Lepsius, Granite. In W.T.,p.l41. 
or 18.90 mt 1. 86 Attica, Greece. G. von Attika, ab 18.34 
an 18.07 . p. 89, 1893. 
c 3.26 

23 1.3.3.3( 4). Q 42.18 hy 3.88 Kitakijima, N. Yoshioka. S. Kozu, Granite. 
or 14.46 mt 0.46 Bitchu, Japan. pers. com. ab 18.86 il 0.46 
an 16.40 ap 0. 34 
c 2.55 

24 I(II).3.113.3( 4). Q 43.62 hy 6. 70 Shiou, Honjyo, N. Yoshioka. S. Kozu, Granite. 
or 12.23 mt 0.70 Bizen, Japan. pers. com. ab 18.86 il 0. 76 
an 11.12 ap 1. 34 
c 4.39 

25 !'<311.(2)3 .311 • Q 36.78 di 0.43 Brogo, New A. Pain. W. N. Benson, Granite. 
or 17.79 by 0.60 South Wales. pers. com. ab 22.01 mt 5.10 
an 12.51 il 1. 06 

hm 1.12 
ap 0.67 

26 !.3.113.3. Q 38.58 il 0.46 Boggabri, H. I. Jensen. H. I. Jensen Pitchstone. 
or 15.01 hm0.91 Nandewar Pr. Linn. Soc. ab 18.34 ru O.b6 
Wl 13.34 Mountains, N. S. W., XXXII, 
c 2.14 New South Wales. p. 904, 1908. 

27 1(11).(2)3.3.3. Q 52.14 hy 9.64 Hamilton, G. Ampt. H. E. Summers, Obsidianite. "Button." 
or 10.56 mt 0.46 Victoria. Pr. R. Soc. Viet., Igneous? ab 9.96 il 1. 22 
an 12.79 XXI, (2), p. 425, 
c 2. 75 1909. 

28 I(II).(2)3.3.3. Q 52.62 by 9.15 Peake Station, G. Ampt. · H. E. Summers, Obsidianite. "Button." 
or 11.68 mt 0.46 n. Lake Eyre, P. R. Soc. Viet., Igneous? ab 11.00 il 1. 67 
an 11.95 South Aus"tralia. XXI, (2), p. 425, 
c 1. 33 1909. 

SUBRANG 4. DOSODIC. SUSQUEHANNOSE. (F. BASCOM, 1905.) 

1 !(II) .3( 4). (2)3 .4. Q.32. 28 hy 5.81 East Clarendon, H. N. Stokes. B. K. Emerson, , Granite. In W. T., p.185. or 12.23 mt 2.09 Vermont. U.S. G. S. B.148, ab 26.72 il 1. 52 
an 13.07 ap 0.34 p. 71, 1897. 
c 3.98 

2 111.3.3.4. Q 41.22 di 0.49 Port Debosit, W.Bromwell. G. P. Grimsley, Granite. Cf. F. Bascom, or 8.90 hy 5.00 Cecil ounty, J. Cinn. Soc. Nh., Md. G. S. Rep. ab 23.5S mt 1.39 
an 18.07 Maryland. XVII, 1894. Cecil Co., p. 

' 
118, 1902. 

InW.T . ,p . 14L 



104 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 3. ALKALICALCIC. RIESENASE-Continued. 

No. Si02 A~zoaj Fe20a FeO MgO CaO Na20 K:P H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp 

---------- ------------

3 72.43 13.93 0.90 2.45 0.58 3.38 3.20 2.14 0.54 0.11 0.21 0.44 0.02 C02 0.09 100.04 s 0.01 

.gr. I 
, I 

AI. I 1. 207 .136 .006 .034 • 015 .061 .052 
BaO 0.01 

.023 .003 .003 - SrO trace 
LbO trace 

4 76.01 10.98 0.37 3.35 0.28 3.21 2.76 1. 32 0.51 none 0.50 0.10 0.55 C02 none 100.25 s 0.31 

A2. II 1. 267 .108 .002 .047 .007 .057 .045 • 014 .006 .001 .008 

5 71.60 18.90 0.46 1. 86 1. 95 2.38 1. 57 0.96 0.25 0.13 100.06 

Aa.m 1.193 .185 .003 .026 .049 .043 .026 .010 

I 

6 71.50 17.44 0.45 1. 96 1. 03 3.00 2.45 1. 53 0.68 0.10 trace trace co, 0.42 100.56 2. s trace 
705 

A2. II 1. 192 .171 .003 .028 .026 .053 .040 .016 • 001 - -

7 76.13 12.44 0.74 n. d. 0.83 3.25 3.34 1. 50 1. 52 99.75 

A4. IV 1. 269 .122 .005 (. 010) .021 .058 .054 .016 

s 72.81 15.22 1. 88 1.40 1.10 2. 77. 2.10 1. 54 1. 66 lOO. 48. 

A3. III 1. 214 .149 .012 .019 .027 .050 .034 .016 

I 
9 70.55 13.27 3.72 0.82 0.32 3.58 3.66 1. 28 1. 65 0.28 trace 1 99.13 2. 67 

B3. IV 1. 176 .130 .023 .011 .008 .064 .059 .014 

10 72.65 14.55 0.37 1. 55 0.85 3.57 3.15 2.02 0.48 0.17 0.29 0.25 0.36 Zr02 0.07 100.40 2. s 0.07 
633 

Al. I 1. 211 .143 .002 .022 . 021 .064 .051 .021 .004 .002 .005 

11 69.10 16.32 3.70 1. 37 1.12 5.10 2.91 1. 06 100.68 2. 456 

A.3. III 1.152 .160 .023 . 019 .0281 .091 .047 .012 

RANG 3. ALKALICALCIC. RIESENASE. 

I 

1 75.67 12.28 0.85 2.59 0.37 2.65 3.63 0.78 0.29 0.12 0.29 0.05 0.18 C02 trace 99.93 s 0.11 
BaO 0.07 

Al. I 1. 261 .120 .005 .036 .009 .047 .058 .008 .004 - .003 

2 74.32 12.08 0.54 1. 51 0.03 4.17 4.15 0.32 2.31 0.20 0.22 C02 none 99.85 

A2. II 1. 239 .118 .003 .021 . 001 .075 .067 .003 .003 

3 72.24 13.84 1. 45 1. 86 1.10 3.40 4.43 0.39 0.69 0.17 0.41 0.10 0.12 BaO 0.08 100.28 
SrO trace 

A2. II 1. 204 .136 .009 .026 .028 .060 .071 .004 .005 . 001 .002 

4 71.48 13.24 0.94 3'.30 1. 42 3. 75 3.84 0.44 1. 51 0.22 0.32 0.05 0.06 COt none 100.57 
I 

A2. II 1.191 .130 .006 .046 .036 . 067 .062 .005 
I 

I· .oo4 - . 00~ 

5' 72.54 16.19 1.16 1.17 0.65 3.25 4.47 0.23 0.05 0.20 0.12 trace C02 none 100.03 

A2. II 1. 209 .159 .007 .017 .016 .058 .072 .002 .003 . 001 -

6 76.94 12.60 0.68 1.14 '0.23 3.50 4.23 0.25 0.36 0.10 trace trace 1100.03 
I 

A.2. ll 1.282 1 .23 .004 1 .0 6 .006 06 3 .068 .003 • 001 - -



SUPEHIOR ANALYSES OF FRESH ROCKS. 1.3.3.4-!.3.3.5. 105 

ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 4. DOSODIC. SUSQUEHANNOSE-Continued. · 
. -

I 
I 

No. Symbol. Norm. Locality. Analyst. I Reference. Rock name .. Remarks. 
i .. -

3 ,111.311.(2)3.4. Q 36.90 hy·4.RO Columbia, R. C. \Veils. S .. Taber, Granite. 
or 12. 79 mt 1. 39 Virginia. Va. G. S. B. VII, ob 27.25 il 0.46 
l\1114. 18 op 1. 0~ p. 65, 1913. 
c 1. 02 

4 111.3.3.4. Q 45.36 di 1. 21 Ducktown, C. Palmer. Laney, Border of Igneous? 
or 7. 78 hy 6. 28 Tennessee. U. S. G .S. rec. lab. pseudo-ob 23.58 mt 0. 46 
l\1113.62 il 0.91 diorite. 

op 0.34 

5 ! 11.(2)3.3.4. Q 49.26 hy 7.67 St. Vincent, Pisani. A. Lacroix, Cordierite Bomb. 
or 5.56 mt 0. 70 West Indies. Mont Pelee, dacite. ob 13.62 n 0.30 
l\1111.95 p. 599, 1904. 
c 10.81 

G I11.3.3.4. Q 42."00 hy 5. 77 Average sample, Assistant of J. B. Harrison, . Quartz. In W. T., p.141. 
or 8.90 mt 0. 70 Potaro, etc., J. B. Harri- ·G. Gold£. Brit. porphyrite. ob 20.96 n 0.15 
l\11 14. 73 rivers, British son. Gui., p. 60, 1908. 
c 6.32 Guiana. 

7 !.3.113.4. Q 42.60 di 1. 83 Bolzenschloss, W. Herz. L. Milch, Aplite. In W. T., p. 141. 
or 8. 90 hy 2.52 Riesengebirge. N.J. B. B., XII, ob 28.30 
l\11 13.90 p. 184, 1899. 

8 I11.3.3.114. Q 46.80 hy 3.62 Kltpenkegel, W. I:Ierz. L. Milch, Granitite. In W. T., p.141. 
or 8.90 mt 2. 78 iesengebirge. N.J. B. B., XII, ob17.82 
l\1113. 90 p. ~52, 1899. 
c 5.00 

9 I11.3( 4).3.4. Q 36.48 di 1. 73 Plattspitzkar, G. Hradil. G. Hradil, Tonalite 
or 7. 78 mt 2.55 n. Maul, Tyrol. Sb. Ak. W. Wien, porphyrite. ob 30.92 hm 1.92 
l\11 15.85 CXXI, p. 876,1912. 

10 111.311.3.4. Q 37.38 hy 4.87 Kitaki'ima, ) N. Yoshioka. S. Kozu, Granite. 
or 11.68 mt 0.46 Bitchu, Japan. pers. com. ob 26.72 il 0.61 
l\1115.85 op 0.67 
c 1.43 

11 I11.3( 4).3( 4).4. Q 35.28 hy 2.80 Izu-San, B. Koto. B. Koto. Andesite. In W. T., p.141. 
or 6.67 mt 4. 41 Japan. Q.J. G. S.,XL, ob 24.62 lun 0. 64 
l\1125.29 p. 445, 1884. 
c 1. 02 

· SUBRANG 5. PERSODIC. 

1 I 11 .3.113( 4)5. Q 44.10 hy 4. 46 Port Deposit, W. F. Hille- F. Bascom, Metarhyolite. 
or 4. 45 mt 1.16 Cecil County, brand. Md. G. S., Rep. ob 30.39 il 0.61 
l\1113. 07 Maryland. Cecil Co., p. 138, 
c 0.92 1902. 

2 ! 11.3.113.5. Q 40.80 di 3.94 Little Backbone R. C. Wells. B. S. Butler, Granite. 
or 1. 67 wo 1. 28 Mountain, U. S. G. S. B. 419, ob 35.11 mt 0. iO 
l\1113.34 n 0.46 Shasta County, p. 137, 1910. 

California. 

3 ! 11 .3( 4).113.5. Q 35.52 hy 4.65 Near Milton, W. F. Hille- H. W. Turner, Quartz In W. T., p.l43. 
or 2.22 mt 2.09 Calaveras County, brand. U. S. G. S. A. R. porphyrite. ab 37.20 il 0. il) 
111115.85 ap 0.34 California. · 14, (II), p. 484,· 
c 0.41 1894. 

4 I(U),311.3.115. Q 35.22 di 0.92 Spring Creek, G. Steiger. B. S. Butler, Monzonite. 
or 2. 78 by 7.89 Shasta County, U. S. G. S. B. 419, ab 32.49 mt 1. 39 
l\11 17.51 il 0. 61 California. p. 137, 1910. 

5 I .311.''3.5. Q 37.92 by 2.52 Towakaima Falls, J. B. Harrison, J. B. Harrison, Granite Also in G .. 
or 1.11 mt l.li2 Barama River, Rep. G. N. W. Dist., gneiss. Gold£. Br. ab 37.73 il o. 46 
l\1115. 29 ap 0. 34 British Guiana. Pt. II, p. 10, 1898. Gui., p. 39,· 
c 3.06 1908. 

In W. T., p. 143. 

6 !.3.113.5. Q 43.38 di 2.85 Utsire Island, Lab. Berg. C. F. Kolderup, Granodiorite. 
or 1. 67 hy 0. 60 Haugesund, Tech. Schule. Berg. Mus. Aarb., ab 31i. 63 mt 0.93 
l\1114.46 il 0.15 Norway. 1911., No. 17, p. 14. 



106 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 3. ALKALICALCIC. RIESENASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P:Ps 
I 

MnO 1 Inclusive. Sum. Sp.gr. 

--- -------------------------
7 76.10 13.40 0:87 0.89 0.41 3.56 3.58 0.32 0.50 0.96 trace s 0.33 100.92 

B2. III 1. 268 . 131 .005 • 013 .010 .064 .058 .003 .007 -

8 75.39 13.15 0.83 0.60 0.88 3.57 4.64 0.23 0.09 trace 0.18 0.02 99. 79 2.63 

A2. II 1. 257 .129 .005 .008 .022 .064 .075 .002 - . 001 -

RANG 4. DOCALCIC. 

1 73.3 13.0 3.9 1.0 2.1 3.9 1.2 1.6 0.7 100.7 

B 3. IV 1. 222 .127 .024 .014 .053 .070 .019 . 017 

73.59 12.35 0.38 3.79 1. 80 3. 76 1. 03 1. 93 0.53 0.27 0.70 0.15 Zr02 0.01 100.29 2.428 
NiO none 

2 
BaO trace 

22° 1. I 1. 227 .121 .002 .053 .045 .067 • 016 . 021 .009 .002 SrO trace A 
Li20 trace 

3 73.76 12.96 2.20 0.36 0.75 1. 42 2.06 4.50 2.00 0.14 none C02 none 100.15 

A 2. II 1.229 . 127 . 014 .005 . 019 .025 . 033 .048 .002 -

RANG 4. DOCALCIC. 

1 69.30 15.91 3.20 0.18 0.21 5.92 3.35 0.14 1. 80 0.52 0.48 none o.n s 0.03 101.15 

B 2. III 1.155 .156 .020 .003 . 005 .105 .054 .001 .006 - . 002 . 
2 68.87 16.42 1. 91 2.06 2.54 4.64 1. 25 1.10 1.12 99.91 

A 3. III 1.148 .161 .012 .029 .064 .083 .020 .012 

3 75.60 14.11 0.64 n. d. 0.29 5.72 2.81 0.48 0.46 0.09 0.27 trace 100.47 2.643 

A 3. III 1. 260 .138 .004 (.008) .007 .102 .045 .005 .003 

CLASS I. PERSALANE. 

RANG 1. PERALKALIC. LIPARASE. (C. I. P. W., 1902.) 

1 69.76 13.14. 1.44 0.66 0.18 0.36 2.52 11.90 0.42 100.38 

A ?3. m 1.163 .129 .009 .009 .005 .006 o. 40 .127 

2 70.26 14.38 trace - 0.45 0.63 0.40 12.12 0.99 0.06 FeS2 1. 60 100.89 

A ?3. m 1. 171 . 141 - - .011 .011 .007 ·.129 .001 

3 68.i0 14.42 0.80 n. d. none 0.68 0.32 12.13 1.15 0.19 0.06 FeS2 2.16 99.97 2.559 

A ?3. m 1. 135 .141 .005 (.010) - .012 .005 .129 .001 

73.53 12.87 0.88 0.64 0.56 0.07 0.63 8.92 0.70 0.40 0.19 trace 0.09 C02 0. 23 99.78 s 0.02 
4 

A 1. I 1. 226 .126 .006 .009 .014 .001 .010 .095 .002 .001 
Cr203 none 

- BaO 0.05 

5 70.65 16.16 1. 53 0.52 trace 0.55 0.54 8.66 1. 22 trace 99.83 2.62 

A 3. III 1.178 .159 .009 .007 - .010 .009 .092 -

6 71.53 13.51 1.55 1.16 0.22 0.26 0.46 10.50 0.49 0.22 0.05 0.01 s 0.06 100.07 

A 2. II 1.192 .133 .010 .016 .006 .005 .007 .112 .003 - - (100. 02) 
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ORDER 3. QUARFELIC. COLUMBARE-Continued. 

SUBRANG 5. PERSODIC. VULCANOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference, Rock name. Remarks. 

--· ·--
7 1.3.(2)3.5. Q 48.54 hy 1.13 Zdirec, C. v. John. Hinterlechner and Granite P20s high? or 1.1\7 mt 1.16 Eisengebirge, von John, Jb. G. gneiss. ab 30.30 it 1. OH 

an11. 40 ap 2. 35 Bohemia. R.-A. Wien, LIX, 
c 2.96 p. 136, 1909. 

8 1.311.(2)3.5. Q 39.42 di 1. 97 'l'schingelfliih, L. Hezner. U. Gru benmann, Quartz 
or 1.11 hy ). 6() Haslithal, pers. com. ~orphyry. ab 39.30 mt 1. Hi 
an 14.46 ap 0. 34 Bernese Alps, schistose). 

Switzerland. 

SUBRANG 3. SODIPOT ASSIC. 

1 l(ll).3. 114.3. Q 48.78 hy 5.30 Proschwitz, W. Herz. L. Milch, Granite. 
or 9. 45 mt 3. 25 Isergebirge, N.J. B. B., XV, ab 9. 96 hm 1.60 
an19. 46 Riesenge birge. p. 124, 1902. 
c 2.14 

2 I(II).3.(3)4. 113. Q 46.92 hy 10.31 Pieman, W. F. Hille- U.S. G. S. B. 228, Moldavite. "Buttons." or 11.68 mt 0. 46 Tasmania. brand. p. 276, 190t Igneous? ab 8. 38 il 1. 37 
an18. 63 
c 1. 73 

3 !.3.4.113. Q 40.44 hy 1.90 Puketin, Tairua, Survey lab. Bell and Fraser, Rhyolite. or 26.69 mt 0. 70 Hauraki, N. Z. 'G. S. B. 15, ab 17.29 it 0.30 
an 6. 95 hm 1. 76 New Zealand. p. 45, 1912. 
c 2.14 

SUBRANG 4-5. PRESODIC. 

1 1.3(4).(3)4.5. Q 36.90 hy 0.50 Seminole Mine, E. Everhardt. S. P. Jones, Granite or 0. 56 il 0.46 Lincoln County, G. S. Ga. B. 19, porphyry. ab 28.30 hm 3.20 
an 28.08 tn 0.59 Georgia. p. 59, 1909. 

2 I(II).3.4.(3)4. Q 42.54 hy 8.64 Vorderberg, W. Herz. L. Milch, Quartz In W. T., p.143. or 6.67 mt 2. 78 n. Lomnitz, N.J. B. B., XII, porphyry. ab 10.48 
an 23.07 Riesenge birge. p. 214, 1899. 
c 4.69 

3 !.3.(3)4.~ 4)5. Q 45.48 di 2. 75 Posto di Cavoli, Author. G. d' Achiardi, Granite. Contact with or 2. 78 wo 0. 23 S. Piero in Mem. Soc. Tosc. limestone. ab 23.58 il 0.46 
an 24.46 Campo, Elba. Sc. N., XIX, 

p. 121, 1903. 

ORDER 4. QUARDOFELIC. BRIT ANN ARE. (C. I. P. W., 1902.) 

SUBRANG 1. PER POTASSIC. LEBACHOSE. (C. I. P. W., 1902.) 

1 1(11).4.1.1. Q 18.24 ac 4.16 Mt. Houghton, F. P. Burrall. L. L. HO\vard, I Felsite. Not in W. T. or 70.61 ns 3.54 Keweenaw Point, G. S. Mich., VI (II), . ab 1. 05 eli 1:43 
hy 0.96 Michigan. p. 42, 1898. 

' 2 !.4.1.1.0 Q 19.62 di 1. 30 Homestake Mine, 'V. J. Sharwood. W. J. Sharwood, Rhyolite. Altered? or 71.72 hy 0.63 Lead, South Ec. Geol., VI, p. 734, ab 3. 67 pr 1. 60 
an 1.39 Dakota. 1911. 

I 3 !.4.1.1.0 Q 18.06 di 1. 24 Homestake Mine, W. J. Sharwood. W. J. Sharwood, Rhyolite. Altered? or 71.72 hy 0. 79 Lead, South Ec. Geol., VI, p. 734, ab 2. 62 pr 2.16 
an 1. 95 Dakota. 1911. 

4 !.114.1.1(2). Q 34.68 hy 1.66 Solomon Mine, W. C. Wheeler. W. H. JLmmons, Ithyolite. or 52.82 mt 1.39 Creede, U.S. G. S. rec.lab. ab 5. 24 il 0.30 
·an 0.28 Colorado. 
c 2.04 

5 !.(3)4.111.111• Q 33.12 mt 1. 62 Chd:woon Morvah, J. A. Phillips. .J. J. H. Teall, Granite. In W. T., p. 143. or 51. 15 hm 0.32 ornwall. Brit. Petr., p. 314, ab 4. 72 
an 2. 78 . 1888. c 4.90 

6 !.4.1.1.0 Q' 27.54 hy 1. 00 Stampers, G. Nyblom. H. J. Sjogren, Hi:illeflinta. or 62.27 mt 2.32 Sala, Sweden. G. F. F., XXXII, p. ab 3.67 il 0. 46 
an 1. 39 1370, 1910. c 0.92 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. LIP A RASE-Continued. 

-

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.b"''. 
--- --- ------------- ----- ------ ---

7 74.8 13.4 - - 0.3 1.3 0.9 9.7 0.3 100. 7 

B3. IV 1. 247 .131 - - .008 .023 .015 .103 

8 68.13 15.75 l. 60 1 0. 74 0.45 0.27 0.61 10.54 1. 90 0.31 trace SO a 0.07 100.37 2.573 

A2. II 1.136 .154 .010 .010 .011 .005 .010 .112 .004 -

9 69.06 14.41 1. 89 0.54 0.39 trace 0.24 12.33 0.96 0.24 0.08 C02 0.09 100.51 2.553 
SO a 0.28 

A2. II 1. 151 . 141 . 012 .007 .010 - .004 • 131 .003 -

10 69.13 15.33 0.42 1. 24 0.07 0.48 0.96 11.30 0.75 0.08 s 0.12 99.88 

A3. III 1. 152 .150 .003 . 017 . 002 . 009 .016 .120 

11 70.75 12.44 2.66 0.79 p,.o8 0 .. 39 0.39 11.51 0.84 0.53 0.10 0.09 100.57 

A2. II 1.179 .122 • 017 .011 .002 .007 •. 006 .122 .007 .001 .001 

12 67.37 12.53 6.37 0.49 0.97 trace 0.03 10.01 1. 36 0.56 0.69 trace C02 trare 100.38 2.623 

A2. II 1. 123 .123 .040 . 007 .024 - - .106 .009 --

RANG 1. LIP ARASE. 

1 73.92 14.26 0.30 n. d. none none 2.06 8.99 0.11 none trace 99.64 

A3. III 1. 232 .140 .002 (.004) - - .033 ·.096 - -

~ 73.89 13.75 0.26 n. d. none none 2.10 9.00 1. 21 none trace 100.21 

A3. III 1. 232 . 135 .002 (.004) - - .034 . 096 - -

3 72.76 15.47 - - none 0.19 2.35 9.28 0.15 100.20 

A3. III 1. 213 1. 51 - - - .003 .038 .099 

4 71.00 16.31 - - none . 022 3.44 8.66 0.12 99.7[. 

A3. III 1. 183 .160 - - - .004 .055 .092 

5 72.76 15.47 n. d. n. d. none 0.19 2.35 9.28 0. 15 100.20 

A3. III 1. 213 . 151 - - - . 004 .038 .099 
I 

6 68.66 12.98 2.89 1. 26 0. 76 2.63 2.05 7.50 0.48 0.09 0.19 0.07 0.24 F 0. 01 . 99.96 s 0.08 
BaO 0.07 

Al. I 1. 144 .127 . 018 .018 . 019 .046 . 033 .080 . 002 - . 003 

7 71.91 15. 71 0.21 0.13 0.03 0.70 2.61 8.60 0.27 0.03 0.11 0.02 C02 0.22 100.71 
SO a 0.05 
BaO 0.14 

Al. I 1.199 . 154 . 001 . 002 .001 . 013 .042 . 091 - . 001 -

8 76.26 11.30 0.52 0.34 0.02 0.23 2.81 6. 77 0.14 0.30 0.15 0.01 0.05 C02 O.Hl 99.93 s 0. 26 
BaO 0.49 

Al. I 1.2il .111 .003 .005 - .004 .045 . Oi2 .002 - --

9 75.20 12.96 0.37 0.27 0.12 0.29 2.02 8.38 0.58 trace o. 03 100.22 

A3. III 1. 253 .127 .002 .004 .003 .005 . 032 . 089 -- --
I 
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ORDER 4. QUARDOFELIC. BRITANNARE-Contii:med. 

SUBRANG 1. PERPOTASSIC. LEBACHOSE-Continued. 

No Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

1.4.111.1(2). Q 29.70 dl 1. 73 Kangasniemi; M. Jaatinen. B. Frosterus, Kugel Not in W. T. 
or 57.27 woo. 23 Finland. B. Com. G. Finl., fnanite 1\b 7.8(1 
an 3.61 No. 4, p. 22, 1896. microcline 

7 

zone). 

1.4.1.111• Q 22.98 lly 1.10 Himmel bach, K. Boettcher. Weiss and Grebe, Quartz In W. T., p. 143. 
01' 62.27 mt 0.93 Bl. Lebach, Erl. G. Kte. Pr., Bl. porphyry. 1\b 5. 24 il 0.91 
1\ll 1. 39 llm0.64 Prussia. Lebach., p. 30,1889. 
c 2. 75 

8 

I.4.l.l.0 Q 19.86 lly 1. 00 Mutterbach, Hampe. H. Loretz, Quartz In W. T., p.l43. 
or 72.83 mt 0.93 !lfasserthal, Jb. Pr. G. Ir-A., porphyry. 1\b 2.10 II 0.46 
c 0. 61 hm 1.28 Thuringerwald. (1&88), p. 295, 1889. 

I.4.1.1(2). Q 18.12 lly 1. 66 Vajdoja, B. Ruzitska. G. v. Szadeczky, ~hyolite. 
or 66.72 mt 0. 70 Verespatak, F.K., XXIX, p. 1\b 8.38 
1\11 2.50 Hungary. 450, 1909. 
c 0.51 

10 

!".4.1.1. Q 24.96 ac 2. 77 Manzoyama, K. Yokoyama. S. Kozu, Rhyolite. 
or 67.83 df 0. 76 Shimoda Bay, J. G., XX, p. 47, mt 0.93 

il 1. 06 Izu, Nippon, 1912. 
lltn 1.12 Japan. 
ap 0.34 

11 

12 I(II).114.1.1. Q 27.78 lly 2.40 Pelapis Islands, M. Dittrich. C.·E. A. Wichmann, Rhyolite. 
or 58.94 fl 1. 06 northwest of K. Ak. Weteus. c 1. 73 llm 6.37 

ru 0.10 Borneo. Arnst., p. 348, 1912. 

SUBRANG 2. DOPOTASSIC. OMEOSE. (C. I. P. W., 1902.) 

1 !.4.1.2.0 Q 27.24 hy 0. 53· Topsham, G. Steiger. E. S. Bastin, Graphic 
or 53.38 Maine. . U.S. G. S. B. 420, granite. ab 17.29 
c 1.12 p. 14, 1910. 

2 I.4.1.2.0 Q 26.88 lly 0.53 Topsham, G. Steiger. E. S. Bastin, Graphic 
or 53.38 Maine. U. S. G. S. B. 420, granite. nb 17.82 
c 0.51 p. 14, 1910. 

3 !.4.1.2.0 Q 23.10 Auburn, G. Steiger. E. S. Bastin, Graphic 
or 55.04 Maine. U.S. G. S. rec.lab. · granite. ab 1!l. 91 
nn 0.83 
c 1.12 

4 1.411.1.2(3). Q 17.58 Portland,· G. Steiger. E. S. Bastin, Graphic 
or 51.15 Connecticut. U.S. G. S. B. 420, granite. nh 28.82 
1\1\ 1.11 p. 14, 1910. 
c 0.92 

5 !.4.1.2.0 Q 22.98 Bedford, G. Steiger. E. S. Bastin, Graphic 
or 55.04 Westchester U.S. G. S. B. 420, granite. ab 19.91 
an 1.11 County, p. 14, 1910. 
c 1.02 New York. 

6 I(II) .4.1(2) .2. Q 23.22 df 4.85 Lake Catlin, E. W. Morley. H. P. Cushing, Quartz 
or 44.48 wo 1.16 Adirondack · N.Y. St. Mus. A. R., syenite. nb 17.29 mt 3. 71 
nn 3.89 il 0.30 Mountains, LX, ~2), p. 526, 

hm 0.32 New York. (1906 1907. 

7 1.4.111.211• Q 22.74 hy 0.23 Pompton Junction, R. B. Gage. J. V. Lewis, Granite 
or 50.60 mt 0. 23 New Jersey. N.J. G. S. A. R. (pegmatite). ab 22.01 ap 0.34 

(1908), p. 65, 1909. an 2. 78 
c 1.12 

8 !.(3)4.1..2(3). Q 34.80 ac 1. 39 Creede, W. C. Wheeler. W. H. Emmons, Rhyolite. 
or 40.03 ns 0. 37 Colorado. U.S. G. S. rec.lab. nh 20.44 df 0. 75 

wo 0.46 
il 0.30 

I) !.4.1.2.0 Q 30.72 lly 0.43 Round Mountain, L. G. Eakins. W. Cross. Rhyolite. Also in u: S. G. 
or 40.48 mt 0.56 Rosita Hills, Pr. Colo. Sc. Soc., I S.A. R.17,(II), ab 16.77 
an 1. 39 Colorado. II, p. 233, 1887. p. 234, 1896. 

In W. T., p.l43. 
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CLASS I. PERSALANE-Continued. 

RANG 1. LIP A RASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO. Na20 K20 IH20+ H20- Ti02 Pz05 :MnO Inclusive. Sum. Sp.gr. 

----------------------

10 73.90 13.65 0.28 0.42 0.14 0.23 2.53 7.99 0.33 0.16 0.07 0.05 trace BaO trace 99.75 
SrO none 

.002 .005 .040 .085 .001 
Li20 trace 

Al. I 1. 232 .134 .004 .004 - -

11 68.91 14.27 0.90 0.23 0.67 . 060 1. 96 7.15 1.12 0.43 0.41 0.16 0.02 C02 . 0. 26 100.49 
FeS2 3.32 

- .006 .077 
BaO 0.08 

A1. I 1. 149 .140 .003 .017 .011 .032 .005 .001 -

12 66.46 14.14 4.07 0.40 0.67 0.78 1. 26 9.26 1.28 0.78 0.83 0.25 0.03 C02 no no 100 .. 35 
Zr02 0.05 

A1. I 1.108 .139 .025 .006 . 017 .014 .020 .099 
s none 

.010 .002 - BaO 0.06 
SrO 0.03 

13 73.93 13.77 0.25 0.19 0.08 0.48 2.00 9.16 0.16 none 0.03 C02 trace 100.05 
IA20 trace 

A3. m 1. 232 .135 .002 .003 .002 .009 .032 . 098 - -

14 64.11 16.52 0.41 1. 07 1. 85 1. 00 1. 64 8.26 1.71 0.58 0.75 0.40 0.01 C02 0.48 100.20 
Zr02. 0.03 

Al. 1 1.069 .162 .003 .015 .048 .018 .027 . 088 
SO a none 

.009 .003 - FeS2 0.32 
BaO 0.07 
SrO 0.04 
CnFeS2 0. 95 

15 77.0 12.5 0.5 n. d. 0.1 none 2.8 7.6 0.3 100.8 

B3. IV 1. 283 .122 .003 . 003 - .045 . 081 

16 74.60 11.23 1. 52 n. d. 0.25 0.45 1. 61 8. 71 1. 70 0.05 100.12 

A3. III 1. 243 .110 .009 - .006 .008 . 026 .093 -

17 71.12 13.35 1. 37 1. 28 0.47 0.32 2.02 9.82 1.13 100.88 

A3. III 1.185 .131 .009 . 018 . 012 .005 .032 .104 

18 70.36 12.20 1. 59 2.44 0.55 1.15 2.41 6.85 0.93 0.70 0.28 trace 99.56 

A2. II 1.173 .120 .010 .034 .014 .021 .039 • Oi3 .009 .002 

19 74.58 13.37 0.24 n. d. none 0.32 1.16 9.80 0.57 100.04 2.59 

A3 .. ill 1. 243 .131 .002 (. 004) - .006 . 019 .104 

20 72.41 14.55 0.30 n. d. none 0.13 2.19 10.09 0.28 99.95 2.58 

A3.ill 1. 207 .143 .002 (.004) - .002 .035 .107 (99. 91) 

21 74.66 11.49 2.02 n. d. 0.10 0.44 1. 69 8.68 0.74 0.07 0.08 99.97 2.598 

A3.ill 1. 244 .113 . 013 (. 012) .003 .008 .027 .093 - .001 20° 

22 71.61 13.85 1. 51 0.37 1.14 0.29 1. 24 7.46 1. 59 0.93 0.23 0.05 C02 0.13 100.48 
SO a 0.08 

A2. II 1.194 .136 .009 .005 .029 .005 .020 .080 .003 -

23 63.25 16.53 3.10 0.26 0.53 0.26 1.19 11.00 2.71 0.52 0.27 C02 none 99.74 2.559 
SO a 0.12 

A2. II 1. 054 .162 .020 .004 .013 .004 .018 .117 .007 . 002 

24 70.33 14.29 1. 35 1. 59 0.72 0.27 2.50 7.46 1. 38 trace SO a 0.05 99.94 2.568 

A3.ill 1.172 .140 .009 .022 .018 .005 .040 .080 -

25 69.98 14.52 2.35 0.90 0.52 0.11 1. 93 7.80 1. 68 trace 80s 0.06 99.85 2.565 

Aa.m 1.166 .142 .015 .013 .013 .002 .031 .083 -
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 2. DOPOTASSIC. OMEOSE-Continucd. 

I 
No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 
--
10 !.4.1.211• Q 2~.08 ·hy 0.63 Currant Creek, W. F. Hille- E. B. Mathews, . Granite. In W. T., p.143. or 47. 26 mt 0. 46 Pikes Pe~k, brand. J. G., VIII, p. 237, nb 20.96 il 0.15 

an 1.11 Colorado. 1900. 
c 0.51 

11 I11.4.111.2. Q 27.72 hy 1. 70 Leadville, C. Palmer. J. D. Irving, Porphyry. or 42. 81 il 0. 46 Colorado. U.S. G. S. rec.lab. ab 16.77 hm 0.96 
an 2. 22 ru 0.16 
c 2.35 ap 0.:34 

pr 3. a2 

12 111.4.1.112. Q 22.26 hy 1. 70 Goldroad Mine, G. Steiger. F. C. Schrader, Trachyte. 
01' 55.04 il 1. 0() Mojave County, U.S. G. S. B. 397, nb 10.48 hm 4. 07 
nn 0. 83 np 0. 67 Arizona. p. 39, 1909. 
c 1. 63 tn 0. 78 

.13 !.4.1.2.0 Q 26.22 di 0.68 Anita Mine, W. T. Schaller. W. T. Schaller, Graphic 
01' 54.49 wo 0.35 Riverside County, U.S. G. S. rec.lab. granite. nb HI. 77 mt 0.46 
nn 0.83 California. 

14 111 .4.111.~. Q 18.72 hy 5.20 El_&' G. Steiger. A. C. Spencer, Monzonite. or 48.93 mt 0. 70 evada. U. S. G. S. rec. lab. nb 14.15 il 1. 37 
nn 2. 22 o.p 1. 01 
c 3.06 

15 1. 114.1.2~1 • Q 31.92 ac 1.85 Greve des Fontaines, J. de Lap parent. J. de'Lapparent, Graphic or 45.04 lly 0.30 St. Quay, B. Soc. Min. Fr., pegmatite. ab 21.48 
Brittany, France. JCJCJCIII, p.265, 1910 

16 1.(3)4.1.(1)2. Q 31.98 nc 4.16 Mont Pelet, Pisani.· A. Michel-Levy, Pitchstone. or 51.71 di 1. 30 Esterel, France. B. Sv. Ct. G. Fr., nb 8. 91 wo 0.23 
/ JCJCI, No. 130, 

p. 40, 1912. 

17 111.4.1.2. Q 20.98 nc 2.31 Torre de la Testa, A. Osann. A. Osann, Liparite. In W. T., p.l43. or 57.82 di 1. 18 Cabo de Gata, Z. D. G. G., JCLIII, ab 14.15 hy 2.45 
mt 0.93 Spain. p. 695, 1891. 

18 111.4.111.2(3). Q 27.00 di 1. 40 Kuntivara, N. Sahlbom. V. Hackmann, Quartz or 40.59 hy 2.68 Kuuosamo, B. Com. G. Finl., porphyry. ah 20.41 mt 2.32 
an 2. 22 il 1. 37 Finland. No.15, p.41, 1905. 

ap 0.67 

19 1.4.1.112. Q 29.34 by 0.53 Skarpo, A. Bygden. A. Bygden, Graphic or 57.82 n. Vaxholm, B. G., Inst. Ups., granite. ab 9.96 
nn 1.67 Sweden. VII, p. 5 (1905), 1906. 
c 0.20 

20 !.4.1.2.0 Q 20.88 di 0.25 Elfkarleo, A. Bygden. A. Bygden, Graphic or 58.94 by 0.40 Uppbnd, B. G., Inst. Ups., granite. nb 18.34 
an 0.28 Sweden. VII, p. 5 (1905), 1906. 

21 1.114.1.112. Q 30.84 ac 3. 23 Gross U ~stad t, C. Vogel. C. Vogel, Quartz Not in W. T. or 51.71 di 1. 92 Odenwald. ln. Diss. Gies., porphyry. ab 10.48 hy 1. 02 
p. 49, 1891. 

22 !.(3)4.1.2. Q 33.30 hy 2.90 Wingertsberg, Not stated. H. Schopp, Quartz or 44.48 mt 0. 46 Bl. Furfeld, Erl. G. Kt. Hess., porphyry. nb 10.48 il 0.4(\ 
nn 1.39 hm 1.12 Rheinhesse. Bl. Furfeld, 
c 3.16 p. 48, 1913. 

23 !.411.1.(1)2. Q 13.86 hy 1. 30 Heckmannsloch, K. Gremse. H. Grebe, Quartz In W. T., p.145. 01' 65.05 il 0. 61 Bl. Wahlen, Erl. G. Kte. ~r., porphyry. ab 9. 43 hm 3.10 
c 2. 75 ru 0. 24 Prussia. Bl. Wahlen, 

ap 0. 34 p. 29, 1889. 

24 1.4.1.211• Q 24.66 hy 3.52 Bet. Schomberg Pfeiffer. G. Berg, Felsite. or 44.48 mt 2.09 and Libau, Jb. Pr. G. L.-A., ab 20.96 
an 1. 39 Sudetische JCJCVIII, p. 239, c 1. 53 Mulde, Bohemia. (1907), _1910. 

25 1.4.1.2.0 Q 27.90 by 1. 30 Heilige Berg, Eyme. G. Berg, Felsite. or 46.15 mt 3.02 Libau, Jb. Pr. G. L.-A., ab 16.24 hm 0.32 
an 0.5(1 Sudetische JCJCVIII, p. 239, c 2.65 Mulde, Bohemia. (1907), 1910.· 
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CLASS I. PERSALANE-Continued. 

RANG 1. LIPARA8E-Continued. 

No. Si02 AlzOa Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

----------------------------------

26 67.08 15.04 4.16 0. 73 0.92 0.20 2.74 6.96 2. 31 0.19 803 0.06 100.39 2.53 

A2. II 1.118 .147 .026 .010 .023 .004 .044 . 074 .001 

27 71.52 15.44 0.72 0.94 0.29 0.73 1. 54 7.19 0.52 0.94 99.83 

A3. III 1.192 . 151 .005 . 013 . 007 . 013 .025 .077 

28 71.09 15.48 trace trace 0~72 0.70 2.58 8.62 0.79 trace 99.98 

A3. III 1. 185 .152 - - . 018 . 013 . 042 . 091 

29 74.63 11.29 1. 48 0.44 0. 70 1.14 2. 70 6.81 0.57 0.13 0.20 100.09 2.64 
' 

A2. II 1. 244 .111 .009 .006 • 018 .020 . 044 .072 .003 

30 70.91 15.32 trace n. d. 0.07 0.58 2.31 10.07 0.51 99. 77 2.564 

A3. III 1.182 .150 - - .002 .010 . 0~7 .107 

31 68.87 16.62 0.43 2.72 1. 60 0.71 1. 80 6.48 0.74 0.05 100.02 2.762 
~ 

A3. III 1. 148 .163 .003 .038 . 040 . 012 .029 .069 -

32 72.42 15.61 none 0.79 0.11 0.27 1. 92 8.53 0. 60 0.04 0.02 none 0:01 C02 none 100.45 
80a 0.13 

A2. II 1. 207 .153 - .011 .003 .005 . 031 .090 

33 67.08 . 17.87. 1.12 0.43 0.22 0.61 2.34 9.43 0.97 0.07 0.07 0.19 0.28 C02 none 100.76 
803 0.08 

A2. II 1.118 .175 .007 .006 .006 .011 .038 .100 . 001 . 001 . 004 

RANG 1. PERALKALIC. LIPARA8E. 

1 76.03 12.02 0.69 0.68 0.18 1. 61 2.97 5.72 0.20 I o. 28 100.38 

A 3. III 1. 267 .118 . 004 .009 . 005 .029 . .048 . 061 . 004 

2 71.24 13.78 1. 30 2.83 trace 0.38 5.32 5.10 n. d. 0.68 0.15 100.78 2.64 

A2. II 1.187 • l35 .• 008 .039 - .007 .085 • 054 .008 .002 

3 75.98 12.34 0.85 0.93 0.15 0.13 4.02 4.44 0.64 0.24 0.17 0.03 trace C02 none 100.02 
Zr02 0.03 

A 1. I 1. 266 .121 .005 .012 .004 .002 .064 
8 none 

.047 .002 - - NiO none 
BaO 0.07 
8r0 trace 
Li20 trace 

4 73.69 12.46 1. 21 1. 75 0.17 0.36 4.47 4.92 0.24 0.14 0.28 0.04 0.15 C02 trace 100.09 
Zr02 0.14 

Al. I 1. 228 .122 .007 .007 
Fe82 none 

.024 .004 .072 .052 .004 - .002 Cl 0.02 
F 0.05 
BaO none 

5 73.03 13.43 0.40 1.49 0.14 0.79 4.91 4. 54 0.35 0. 18 0.30 0.06 0.15 Zr02 0.06 100.03 
Cl 0.03 

AI. I 
F 0.08 

1. 217 .132 .003 .020 . 004 .014 .079 .048 .004 - .002 Fe82 0.09 
BaO trace 

6 71.90 14.12 1.20 0.86 0.33 1.13 4.52 4.81 0.42 0.18 0.35 0.11 0.05 Zr02 0.04 100.35 
C02 0. 21 
Cl 0.02 

Al. I 1. 198 .138 .008 .012 .008 .020 .072 .051 .004 .001 - F 0.06 
8 trace 
BaO 0.04 

I NiO none 
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ORDEH. 4. QUARDOFELIC. BRITANNARE-Continued. 

SUDRANG 2. DOPOTASSIC. OMEOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

26 I 11.4.1.2(3). Q 23.22 hy 2. 30 Gottsch en berg, Eyme. G. Berg, Felsite. 
or 41.14 mt 2.32 n. Libau, Jb. Pr. G. L.-A., ab 23.06 hm 4.16 
c 2.96 ap 0. 34 Sudetische XXVIII, p. 239, 

Mulde, Bohemia. (1907), 1909. 

27 1.(3)4.1(2).2. Q 32.34 hy 1. 76 Mt. Vapa, Not stated. S. von Szentpetery, Orthoclase 
or 42.81 mt l.lfi Persanyer Nw. Mus. Hft. porphyry. ab 13.10 
llll' 3. 61 Gebirge, Kolosv., IV, 
c 3. 73 Hungary. p. 21, 1910. 

28 !.4.111.2. Q 20.58 hy 1. 80 Monte Mulatto, J. A. Ippen. J. A. Ippen, Granite 
01' 51.15 'l'yrol. Sb. Wien. Akad., aplite. ab 2L48 
an 3. 61 CXI, f' 266, 
c 0. 61 1906, . 

29 1.114.1.211 • Q 31.92 ac 2.31 Voralp, 0. Fischer. 0. Fischer, Granite Center of dike. 
or 40.03 di 3.89 Aarmassif, 'l'. M.P. M., XXIV, porphyry. Of. !.4.1.3. ab 19.39 wo 0. 23 

mt 0. 70 Switzerland. p. 72, 1905. No. 199. 
il 0. 46 
l!ID0.16 

30 1.411.1.2. Q 18.00 dl 0. 43 'V ilsons Creek, A. ,V. Howitt. A.·w. Howitt, Graphic In W. T., p.145. 
or 50.49 hy 0. 23 Omeo, Victoria. Tr. R. Soc. Viet., granite. ab Hl.39 
an 1. 67 XXIV, p. 120, 1888. 

31 I11 •114.1(2).2. Q 27.66 l!y 8.62 Wilsons Creek, A. W. Howitt. Tr. R. Soc. Viet., Granite. In W. T., p. 145. 
01' 38.36 mt 0. iO Omeo, Victoria. XXIV, p. 122, 1888. ab 15.20 
rm 3.34 . I 

c 5. 41 .. 
32 1.4.1.2. 0 Q 27.42 }Jy 1. 75 Rough River, Not stated. P. G. Morgan, Pegmatite. 

or 50.04 Maimai, pers. com. ab 16.24 
nn 1. 39 Reefton District, 
c 2. 75 New Zealand. 

33 1.411.1.2. Q 15.96 hy O.S6 Charleston, Not stated. P. G. Morgan, Pegmatite. 
or 55.60 mt 1.112 Westport District, pers. com. nb 19.91 iJ 0.15 
nn 4.19 up 0. 34 New Zealand. 
c 2.96 

SUHRANG 3. SODIPOTASSlC. LIPAROSE. (C. I. P. W., Hl02.) 

l !.(8)4.111 .3. Q 34.14 di 1. 33 U manak Island, W. C. Phalen. W. C. Phalen, Gra.ni.te. 
01' 33.92 WO 1. 63 Nugsuaks Penin- Smiths. Misc. Coli., llb 25.15 mt 0.93 
an 2.50 il 0.61 sula, Greenland. XLV, p. 187, 1904. 

2 I11.4.1.3(4). Q 19.50 ac 1.85 Iviangusat, C. Detlefsen. N. V. Ussing, Soda granite. 
or 30.02 di 1. 73 Kangerdluarsuk, G. Julhb., ab 42.44 hy 2.90 

mt 0.93 Greenland. p. 114, 1911. 
il 1. 22 

3 !.(3)4.1.3. Q 35.22 hy 1. 04 Haystack Mountain, W. F. Hille- H. E. Gregory, . Rhyolite. In W. T., p.l45, 
or 26.16 mt 1.16 Aroostook brand. U. S. G. S. B. 165, ab 33.54 il 0.30 
an 0. Fi6 County, Maiue. p. 155, 1900. 
c 0.82 

4 !.4.1.311• Q 26.88 ac 0.92 Mount Ascutney, W. F. Hille- R. A. Daly, Paisanite. In W. T., p.145. or 28. Ill di 1. 67 Vermont. brand. U.S. G. S. B. 209, ab 37.73 hy 1. 78 
mt 1.16 p. 75, 1903. 
il 0. 61 

5 !.4.1.3( 4). Q 2.'>.02 di 2.16 Mount Ascutney, W. F. Hille- R. A. Daly, Paisanite. In W. T., p.145. or 26.69 l!y 1. 26 Vermont. brand. U.S. G, S. B. 209, ab 41.40 mt 0. 70 
llll 1. 39 il 0.61 p. 75, 1903. 

6 I .4.1 (2) .311 • Q 21.20 di 0. 43 Mount Ascutney, W. F. Hille- R. A. Daly, Granite. In W. T., p.145. or 28.36 l!y 0.60 Vermont. brand. U. S. G. S. B. 209, nb 37.73 mt 1. 86 
l\11 4.17 iJ 0. 61 p. 84, 1903.' 

ap 0.34 



li4 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. LIP A RASE-Continued. 

No. Si02 Al20 3 Fe20 3 Feb MgO CaO Na20 K20 H20+ H20- Ti02 P20s· MnO. Inclusive. Sum. Sp.gr.· 

-- ------- ---------------

7 72.26 13.59 1.16 2.18 0.06 1.13 3.85 5.58 0.47 0.45 trace 100.73 2.65 

A2. II 1. 204 .133 .007 .031 .002 .020 .062 .060 . 006 -

8 73.09 12.76 1.07 4.28 0.09 0.30 3.16 5.10 0.73 0.45 0.08 101.06 2.66 

B2. m 1. 218 1.25 .007 .06.0 .002 .005 .051 .054 . 006 . 001 
'.i . ( ···.·' 

9 71.07 12.34 2.25 4.92 0.19 .055 2.84 5 .. 53 0.72 0.27 trace 100.68 2.68 

A2. II 1.185 .121 .014 .068 .005 .010 .046 .059 .003 -

10 75.38 11.85 1. 78 0.88 none 0.33 3.68 5.37 0.50 0.15 0.10 100.02 2.62 

A3.ill 1. 256 .116 .on .013 - .005 .060 0.57 .001 

11 73.33 12.95 0.98 1.66 none 0.98 3.46 5.61 0.30 0.11 0.13 99.51 

A3. m 1. 222 .127 .006 .024 - .018 .056 .060 .002 

12 72.25 13.40 1.10 1.53 none 0.74 4.27 5.56 0.31 0.10 0.11 99.37 2.643 

B3. IV 1. 204 .121 .007 .021 - .013 .069 .060 . 001 

13 75.65 12.89 0.89 1.11 0.20 0.48 3. 71 5.50 0.15 0.08 0.05 100.71 

A3. Ill 1. 261 .126 .006 . 015 .005 .009 .060 .059 -

14 69.51 15.06 1. 25 1. 63 0.05 0.31 5.48 6.02 0.23 0.11 0.29 trace trace C02 none 99.95 
BaO none 

A2.II 1. 159 .148 .008 .022 .001 .005 .097 .059 .004 - -
,. 

15 77.08 12.54 none 0.95 0.01 ; 0. 75 3.64 4.99 n. d. 99.96 

A3.m 1. 285 .123 - .013 - .013 .059 .053 

16 77.61 11.94 0.55 0.87 trace 0.31 3.80. 4.98 0.23 trace 0.25 trace 100.54 2.618 

A3. m 1. 294 .117 .004 .012 - .006 .061 .053 .003 - 18° 

17 77.49 11.89 0.34 1.12 0.09 .0.45 4.58 4.26 0.16 trace 100.63 

A3. m 1. 292 .117 .002 .015 .002 .008 .074 .045 -

18 76.44 12.95 0.19 0.89 trace 0.15 4.76 4.95 0.09 0.37 trace 100.79 

A3. m 1. 274 .127 .001 .012 - .003 .077 .053 . 005 -

19 76.49 11.89 1.16 1. 56 trace 0.14 4.03 5.00 0.38 0.12 trace ' trace 100.77 2.650 

A3.m 1. 275 .117 .007 .022 - .002 .064 .053 - - 13° 

20 71.40 14.76 1. 68 0.72 0.55 0.10 4.79 5.16 1.46 trace 100.62 

A3. m 1.190 .145 .011 .010 .014 .002 .077 .055 -

21 70.23 15.00 1. 99 n. d. 0.38 0.33 4.98 4.99 1. 28 0.91 0.03 0.06 0.24 100.42 

A2.1l 1.171 .147 .012 (.024) .010 .006 .080 .053 - .003 

22 67.35 15.05 1. 23 4.76 0.03 0.55 4.42 6.08 0.17 0.16 0.60 0.05 100.45 2.69 

A3. m 1.123 .148 .008 .066 .. 001 .010 .071 .065 .008 - 170 

23 71.90 12.98 0.81 2.85 0.02 1.04 4.19 5.60 0.20 0.20 0.34 0.04 0.08 Zr02 0.12 99.87 2.651 
I BaO trace 

SrO trace 
A1. I 1.198 .127 .005 ·.040 - .019 o. 68 .060 .004 - .001 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. LIPAROSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

7 !.4.111.3. Q 25.26 di 2. 20 Mount·Willard, G. W. Hawes. G. W. Hawes, Granite. Normal. 
or 33.36 hy 1.42 New Hampshire. A. J. S., XXI, ab 32.49 mt 1. 62 

Not in W. T. IUl 3. 06 il 0.91 p. 25, 1881. 

8 !.(3)4.1.3. Q 31.68 hy 6.54 Mount Willru·d, G. W. Hawes. G. W. Hawes, Granite. g feet from con-
or 30.02 mt 1.62 New Hampshire. A. J. S., XXI, tact. n.b 26.72 il 0.91 
llll 1.39 . p. 25, 1881. Not in W. T. 
c 1.53 

9 111•114.111.3. Q 2,';, 74 hy 7. 23 Mount Willard, G. Vl. Hawes. G. W. Hawes, Granite. 2 inches from 
or 32. SO mt 3.25 New Hampshire. A. J. S., XXI, contact. o.b 24.10 il 0. 46 
IUl 2. 78 p. 25, 1881. Not in W. T. 
c 0.'61 

10 !.114.1.3. Q 32.76 di 0.49 Mount Kearsarge, J. H. Perry. J. H. Perr~ Quartz 
or 31.69 hy 0.53 New Hampshire. J. G., I, p. 408, porphyry. o.b 31.44 mt 2.15 

1903. 

n !.4.111.3. Q 28.62 di 1. 73 Mount Kearsarge, J. H. Perry. J. H. Perry, Quartz 
or 33.34 hy 1. 72 New Hampshire. J. G., XI, p. 409, porphyry. o.b ZCJ. 34 mt 1. 39 
an 3.06 1903. 

12 !.4.1.3.0 Q 23.94 di 2. 97 Mount Kearsarge, J. H. Perry. J. H. Perry, Quartz 
or 33.34 hy 0.40 New Hampshire. J. G., XI, p. 409, porphyry. ab 36.15 mt 1.62 
an 0.56 1903. 

13 J.114.1.3. Q 31.02 di 0. 46 Mount Gunstock, H. S. Washing- Pirsson and Quartz 
or 32. SO hy 1. 46 Belknap :Moun- ton. Washington, syenite n.b 31.44 mt 1. 39 
an 1. 95 tains, New Ramp- ·A. J. S., XXII, p. aplite. 

shil'e. 440, 1906 

14 111.4(5).1.3( 4 ). Q 12.90 ac 3. 70 Red Hill, H. S. \Vashing- Pirsson and Paisanite. Dike in No. 3, 
or 32.80 di 1. 21 New Hampshire. ton. Washington, !.6.1.4. ub 46.63 hy 1. 40 

il 0. 61 A. J. S., XXIII, p. 
441, 1907. 

15 .T. (3)4.111.3. Q 34.56 di 0.49 Milford, L. P. Kinnicut. T. N. Dale, Granite. 
01' 29.47 hy 1. 45 Massachusetts. U.S. G. S. B. 354, p. ab 30.92 
ru1 a. 06 79, 1908. 

16 !.(3)4.1.3. Q 3.5. 76 di 0.65 Rockport, H. S. Washing- H. S. Washington, Granite. In W. T., p. 145. 
or 29.47 hy 0. 26 Cape Ann, ton. J. G;, VI, p. 793, ab 31.96 mt 0.93 
an 0.83 il 0.46 Essex County, 1898. 

Massachusetts. 

17 J.l/ 4.1.3( 4). Q 33.42 ac 0.92 Bass Rocks, H. S. Washing- H. s: Washington, Aplite. Border of dike. 
01' 25.02 di 1. 95 Cape Ann, ton. J. G., VII, p. 107, In W. T., p. 145. ab 37.73 hy 1.16 

Essex County, 1899. 
Massachusetts. 

18 !.4.1.3". Q 29.16 o.c 0. 46 Bass Rocks, H. S. Washing- H. S. Washington, Aplite. Center of dike. 
or 29.47 di 0. 75 Cape Ann, ton. J. G., VII, p. 107, In W. T., p. 145. ab 39.82 hy 0 .. 53 

il 0. 76 Essex County, 1899. 
Massachusetts. 

19 !.(3)4.1.3. Q 33.12 ac 0. 46 Magnolia, H. S. Washing- H. S. Washington, Paisanite. In W. T., p. 145. 
or 29.46 di 0.49 Essex County, ton. J. G., VII, p. 113, ab 33.M hy 1. 72 

mt 1. 62 l\fassach usetts. 1899. 

20 !.4.1.311• Q 22.80 hy 1.40 Marblehead Neck, H. S. Washing- H. S. Washington, Keratophyre In W. T., p. 145. 
or 30.58 mt 2.32 Essex Coimty, ton. J. G., VII, p. 293, (bostonrte). ab 40.35 hm 0.16 
llll 0.56 Massachusetts. 1899. 
c 1.12 

21 1.4.1.3(4). Q 19.62 hv 4.17 Marblehead Neck, T. M. Chatard. J. H. Sears, Keratophyre In W. T., p. 147. 
01' 29.47 if 0.46 Essex County, B. Mus. Comp. Zool., (bostomte). ub 41.92 
an 1. 67 Massachusetts. XVI, p. 170, 1890. 
c 0.82 

22 111.411.111.3. Q 14.06 hy 6. 70 Rockport, H. S. Washing- H. S. Washington, Quartz Inclusion· in 
or 36. 14 mt 1. 8(1 Cape Ann, ton. J. G., VI, p. 795, syenite. granite, No. ab 37.20 il 1. 22 
an 2. 78 Essex County, 1898. 16 above. 
c 0. 20 Massachusetts. !n W. T;, p. 145. 

23 111.4.1.3. Q 22.80 ac 0. 46 South Lynnfield, M. F. Connor. C. H. Clapp, Granite. 
or 33.36 di 4. 71 Massahusetts. pers. com., to be ab 35.11 lly 1. 85 

mt 0.93 c trubl. in 
f) 0.61 . S. G. S. B. 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. LIP ARASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ---------- ------------ --
24 76.52 12.30 0.70 0.56 0.16 0.31 5.19 4.58 0.41 0.11 0.12 trace 100.96 

B2. Ill 1. 275 .127 .004 .008 .004 .005 .084 .049 .002 -

25 75.58 11.17 1.71 1. 26 0.04 0.49 4.03 4.68 0.34 . 0.10 0.22 trace 0.05 Zr02 0.20 99.87 2.661 

A2. II 1. 260 .110 .001 .018 .001 .009 .065 .050 .003 - -

26 75.08 11.57 2.25 0.93 0.03 0.44 4.21 4.62 0.19 0.04 0.20 trace trace Zr02 0.20 99.76 2.661 

A2. II 1. 251 .113 .014 .013 .001 .008 .068 .049 .003 - -

27 73.93 12.29 2.91 1. 55 0.04 0.31 4.66 4.63 0.41 0.18 trace BaO none 100.91 2.642 

A3. III 1. 232 .120 .018 .022 .001 .006 .075 .049 .002 - 22° 

28 72.97 12.13 2.77 1. 09 0.20 0.74 4.61 4.79 0.35 0.10 0.30 0.20 trace Zr02 0.20 100.25 

A2. II 1. 216 .119 .018 .015 .005 • 013 .074 .051 .004 001 

29 72.88 12.30 1. 67 2.10 0.09 0.87 4.43 4.90 0.31 0.15 0.35 trace 0.10 C02 0.30 100.55 2.667 
Zr02 0.10 

A2. II 1. 215 .121 .010 .029 .002 .016 .071 .052 .004 .001 20° 

3 0 71.41 12.74 1. 75 2.33 0.06 0.85 4.59 5.00 0.56 0.10 0.38 0.22 0.10 C02 0.40 100.59 2.66 
Zr02 0.10 

A 2. II 1.190 .125 .011 .032 .002 .015 .074 .053 .005 .002 .001 20° 

3 1 76.81 10.57 none 3.74 0.05 0.32 3.42 5.30 0.25 none 0.13 Li20 none 100.59 

A 3. III 1. 280 .004 - .052 .001 .006 .055 .056 .002 

3 2 76.94 12.59 1. 37 0.14 0.25 trace 3.56 5.33 0.22 none 0.08 none trace C02 none 100.40 

A2. II 1. 282 .123 .009 .002 .006 - .057 .056 . 001 - -

3 3 72.47 14.73 0.96 0.97 trace 0.81 3.69 5.61 0.72 0.04 C02 0.10 100.10 

A 2. II 1. 208 .144 .006 .014 - .014 .060 .060 -

34 72.06 14.83 1. 28 0.64 0.13 1. 20 4.31 5.64 0.65 trace s 0.12 100.86 2.640 

B3. IV 1. 201 .145 .008 .009 .003 .021 .069 .060 

35 68.96 15.25 3.28 none 0.20 0.76 5.45 5.01 0.91 0.23 100.05 

Aa. m 1. 149 .150 .021 - .005 .014 .088 .053 . 003 

3 6 68.50 14.69 1.34 3.25 0.26 2.20 3.50 5.90 0.42 0.03 0.10 BaO 0.05 100.22 

A 2.n 1.142 .144 .008 .045 .007 .039 .056 .063 - .001 

37 76.00 13.11 0.92 n. d. 0.27 1. 06 3.88 4.69 0.31 100.24 

A 4. IV 1. 267 .128 .006 (.012) .007 .. 019 .063 .050 

38 75.89 14.02 0.71 n. d. 0.12 0.70 3.64 5.56 0.28 100.92 

A 4.IV 1. 265 .137 .004 (.008) .003 . 013 .059 .060 

3 9 75.16 13.74 0.91 n. d. 0.17 0.91 3.76 5.05 0.32 100.02 

A 4. IV 1. 253 .135 .006 (. 012) .004 .016 .061 .053 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC .. LIPAROSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

24 1.4.1.3(4). Q 28.80 ac 1. 85 N ~onset Valley, W. T. Hall. F. Bascom, Microgranite. 
or 27.24 ns 0. 24 assachusetts. J. Ac. N. Sci. Phil., ab 40.87 di 1.18 

hy 0.60 (2), XV, p.135,1912. 

I 
il o. 30 

25 1"'.(3)4.1.3. Q 33.54 ac 2.31 West Quincy, C. H. Warren. C. H. Warren, Granite. 
01' 27.80 di 2. 20 Massachusetts. Proc. Am. A cad., ab 31.44 hy 0.13 
z 0.37 mt 1. 39 XLIX, p. 227, 1913. 

il 0.46 

26 1.(3)4.1.311• Q 32.76 ac 1. 85 n. Common Hill, C. H. Warren. C. H. Warren,. Granite. 
or 27.24 di o. 22 Quincy, Proc. Am. Acad., ab 33.54 wo 0.81 
z 0.37 mt 2.32 Massachusetts. XLIX, p. 227, 1913. 

il 0.46 

27 I11.4.1.311• Q 2.'1.98 ac 1. 85 Hardwicke Quarry, H. S. Washing- H. S. Washington, Granite. In W. T., p.145. 
or 27.24 di 1. 46 Quincy, ton. A. J. S., ab 37.20 by 0.13 

mt 3.25 Massachusetts. VI, p. 181, 1898. 
il 0.30 

28 I11.4.1.311• Q 27.42 ac 2. 77 Rattlesnake Hill, C. H. Warren. C. H. Warren, Granite. 
or 28.36 di 2.35 Blue Hills, Pr. Am. Acad., ab 35.63 hy 0.50 
z 0.37 mt 0.46 Massachusetts. XLIX, p. 227, 1913. 

il 0.61 
ap 0.34 

29 111.4.1.311• Q 26.82 ac 0. 92 Rattlesnake Hill, C. H. Warren. C. H. Warren, Granite 
or 28.91 di 3.91 Blue Hills, Pr. Am. Acad., porphyry. ab 36.15 hy 0.26 

mt 1. 86 Massachusetts. XLIX, p. 260, .1913. 
il 0.61 

30 111.4.1.311• Q 24.24 ac 0. 92 Ruggles Creek, C. H. Warren. C. H. Warren, Granite. 
or 29.47 di 1. 95 Quincy, Pr. Am. Acad., ab 37.73 hy 1. 55 

mt 2.09 Massachusetts. XLIX, p. 235·, 1913. 
il 0. 76 
ap 0.67 

31 1".(3)4.1.3. Q 34.98 ac 3. 23 East Greenwich, J. H. Perry. Emerson and Perry, Microgranite. 
or 31. 14 di 1. 49 Rhode Island. U. S. G. S. B. 311, ab 25.15 hy 4.32 

p. 66, 1907. 

32 1.(3)4.1.3. Q 35.88 hy 0.60 Ledyard, G. F. Loughlin. G. F. Loughlin, Alaskite. 
or 31. 14 mt 0.23 Connecticut: U. S. G. S. B. 492, ab 29.87 il 0.15 
c ]. 02 hm 1.28 p. 123, 1912. 

33 1.4.1(2).3. . Q 27.12 .]ly 1.06 Lighthouse Point, F. Ward. F. Ward, Granite. 
or 33.36 mt 1.39 New Haven, A. J. S., XXVIII, ab 31.44 
an 3.89 Connecticut. p. 137' 1909. 
c 1.02 

34 1.4.1(2).3. Q 2.'l.10 dl 1.11 Stony Creek, H. T. Vulte. J .. F. Kemp, Granite. In w.·T., p.147. 
or 33.36 mt 1. S6 Connecticut. B. G.S. A., ab 36.16 
an 4. 45 X, p. 375, 1899. 

35 1.411.1.3(4). Q 16.26 di ,1. 30 Rand Hill, Beek- E. W. Morley. H. P. Cushing, Quartz, In W. T., p.147. 
or 29.47 hy 0. 26 man town, B. G. S. A., syenite ab 46.11 hm 3.28 
an .2.50 Clinton County, IX, p. 248, 1898. porphyry. 

New York. 

36 1.4.1(2).3. Q 19.14 di 3.41 Altamont, E. W. Morley. H. P. Cushing, Quartz-
or 35.03 hy 3.93 Franklin County, N.Y. St. Mus. A. R. augite ab 29.34 mt 1. 86 
an 6.95 New York. LIV, p. R 69, (1900), syenite. 

1902. 

37 1.114.1.3. Q 32.16 d 0.92 Lithonia, T. L. Watson. T. L. vVatson, Granite 
or 27.80 hy 1.82 De Kalb County, A. G., XXVII, gneiss. ab 33.01 
llll 4.17 Georgia. p. 213, 1901. 

38 1.114.1(2).3. Q 30.84 hy 1.36 Snellville, T. L. Watson. T. L. Watson. Granite. or 33.36 GwinnettCounty, Ga. G. S. B. 9A., ab 30.92 
an 3.61 Georgia. p. 145, 1902. 
c 0.51 

39 1.114.1(2).3. Q 31.26 hy 1.98 Lithonia, T. L. Watson. T. L. Watson, Granite Also in A. G., or 29.47 De Kalb County, Ga. G. S. B. 9A, gneiss. XXVII, ab 31.96 
an 4. 45 Georgia.· p. 145, 1902. p. 213, 1901. c 0. 51 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ---------- ----------

40 74.96 13.71 0.90 n. ·d. 0.24 1. 02 4.68 4.79 0.44 100.74 

A4. IV 1. 249 .134 .006 (.012) .006 . 018 .076 • 051 

41 74.30 14.73 0. 78. n.·d. trace 0.90 4.61 4.52 0.21 none trace trace BaO none 100.05 
SrO none 

Aa.m 1. 238 .144 .005 ' (. 010) - .016 .074 .048 - - -

42 72.56 14.81 0.94 n. d. 0.20 1.19 4.94 5.30 0.70 100.64 2.684 

A4. IV 1.209 .145 .006 (.012) .005 .021 .080 .056 

4 3 73.95 14.23 1. 29 n. d. 0.23 1. 07 4.61 5.29 0.25 100.92 

A4.1V 1. 233 .139 .008 (.016) . 006 .019 ·974 .056 

44 71.20 15.46 1.17 n. d. 0.33 1. 36 4.96 5.30 0.52 100.30 

A 4. IV 1.187 .151 .007 (. 014) .008 .024 .080 .056 

45 70.38 16.47 1.17 n.'d. . 0. 31 1. 72 4.98 5.62 0.31 100.96 

A 4. IV 1.173 . 161 .007 (. 014) .008 .030 .081 . 060 

4 6 70.03 15.62 1. 31 n. d. 0.52 2.45 4.82 5.42 0. 77 100.94 2.666 

A 4. IV 1.167 .153 .008 (.016) . 013 .044 .077 .057 

4 7 72.17 14.44 1.02 0.99 0.70 0.69 3.65 4.84 n. d. 98.77 

A a.m 1. 203 .142 .006 . 014 . 018 . 012 .059 • 051 

4 8 73.70 12.87 3.76 0.31 0.11 0. 14 3.63 4.56 0.57 trace 0.07 99.84 

A a.m 1. 228 .126 .024 .004 .003 .002 .058 .049 - . 001 

4 9 72.42 13.04 0.68 2.49 0.58 0.66 3.44 4.97 1. 21 0.40 0.20 0.09 Cl trace 100.37 2.620 
BaO 0.15 

A 2. II 1. 207 .128 .004 .035 .015 .012 .055 .053 
Li20 trace 

.005 ' .001 .001 

5 0 72.35 13.78 1. 87 0.36 0.42 0.87 4.44 4.49 0.54 0.22 0.44 0.13 0.06 NiO 0. 20 99.87 

A 2. II 1.206 .135 .012 .005· .010 .016 .071 .048 .006 .001 .001 

5 1 71.88 12.88 3.05 1. 05 0.33 1.13 4.21 4 .. 46 0.26 0.17 0.22 0.15 trace NiO 0.02 99.81 

A 2.II 1.198 .126 . 019 . 015 .008 .020 .068 .048 .003 .001 

5 2 71.33 12.55 3.75 0.85 0.58 0~94 4.52 4.20 0.30 0.12 0.55 0.16 0.04 NiO 0.15 100.04 

A2. II 1.189 .123 .024 .012 .015 .017 .072 .045 .007 .001 -

53 74.14 12.97 1. 07 1.20 trace 0.48 4.61 5.30 0.19 0.12 0.25 trace 0.03 s trace 100.36 

A2. II 1.236 .127 .007 .017 - .009 .074 .056 .003 - -

54 73.61 11.97 2.34 1.51 0.19 1.38 3.76 4.32 0.35 0.32 0.46 0.15 0.09 C02 none 100.51 
Zr02 none 

Al:I 1.227 .117 .015 .021 .005 .025 .061 
Bao· 0.04 

.046 .006 . 001 .001 SrO 0.02 

55 75.90 12.07 1.01 1.45• 0.22 0.65 3.08 5.32 0.41 0.06 0.38 0.15 C02 none 100.70 

A2. II 1.265 .118 .006 .020 .006 . 012 .050 .056 .005 .001 
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40 !.4.1.3(4). Q 26.64 di 2.00 Franklin, T. L. Watson. T. L. Watson, Granite. 

or 28.36 hy 0.86 Heard County, Ga. G. S. B. 9A, ab 39.82 
an 1. 95 Georgia. p. 67, 1902. 

I 

41 !.4.1(2) .3( 4). Q 27.84 hy 1.32 Stone Mountain, T. L. Watson. T. L. Watson, Aplite. Also in J. G.,~ or 26.69 Georgia. Ga. G. S. B. 9A, p. 188, 1902. ab 38.77 
nn 4. 45 p. 276, 1902. 

; c 0.61 

42 1.4.1.311• Q 20.76 di 2.85 Stone Mountain, T. L. Watso1,1. i :T.,L. Watson,· Granite. Also in Ga. G. S. or 31. 14 hy 0.(i3 Georgia. A.~iG. XXVII, B. 9 A, p.ll7, ab 41.92 
l\11 2.50 p. 216, 1901. 1902. 

43 !.4.111.3. Q 24.18 di 2.38 Near Newnan, T. L. Watson. T. L. Watson, Granite 
or 30.02 hy 1. 49 Coweta County, Ga. G. S. B. 9A, gneiss. ab 38.77 
na 2.50 Georgia. p. 95, 1902. 

44 1.4.1(2).311 • Q 18.60 di 2.0il Covington, T. L. Watson, T. L. Watson, Granite or 31.14 hy 1. 56 Newton County, Ga. G. S. B. 9A, gneiss. ab 41.92 
an 4.17 Georgia. p. 163, 1902. 

45 1.411 .1(2) .311 • Q 14.70 di 4. 97 Elberton, T. L. Watson. T. L. Watson, Granite. Also in Ga. G. S. 
or 33.36 Georgia. A. G., XXVII, B. 9 A, p. 215, ab 42.44 
an 5. 56 p. 203, 1901. 1902. 

4G !.411 .1(2) .3( 4). Q 16.26 di 5.82 Lexington, T. L. Watson. T. L. ViTatson, Granite. Also in Ga. G. S. 
OJ' :U.u9 hy 0.50 Oglethorpe A. G., XXVII, B. 9 A, p.189, ab 40.35 
an 5.28 County, Georgia. p. 203, 1901. 1902. 

47 1.114.1(2) .3. Q 29.76 hy 2. 46 Felch Mountain, H. N. Stokes. H. L. Smyth, Granite. ( · Low sum due to 
01' 28.36 mt 1. :J9 :Michigan. U.S. G. S. ~Ion. 36, H20. ab 30.92 ll 0.46 
nn 3. 34 p. 389, 1899. In W. T., p. 147. 
c 2.~4 

: 
Q 34.74 hy 0.30 48 !.(3)4.1.3. Little Brick Island, L.'G. Eakins. W. S. Bayley.,' : Quartz In W. T., p.l47. or 27:24 mt 1.16 
ab 30.39 hm 3.04 Pigeon Point, U.S. G. S. B. 109, kerato-
an 0.5(i :Minnesota. r_. : , ~ :! ' " p.:.58J··~893. phyre. c 1. 73 

49 ! 11 •114.111.3. Q 30.06 hy 5.06 Pigeon Point, W. F. Hille- W. S. Bayl}[, Soda Also in U.S. or 29.47 mt 0.93 
Minnesota. brand. . I A. J. S., XXVII, granite. G. S. B.l09, ab 28.82 il 0. 76 

an 2. 22 p. 59, 1889. ' p. 56, 1893. c· 1. 22 In W. T., p.l47. 

50 !.4.1(2).311 • 
Q 27.30 hy 1.10 Near Ironton, W. H. Mel- E. Haworth, Quartz In W. T., p.l47. or 26.69 ll 0. 76 
ab 37.20 hm 1.87 Missouri. ville. Mo: G. S. A. R. VIII, porphyry. 
an 3.01 ap 0. 34 p. 213, 1895. 
c 0. 31 

51 ! 11 .4.1(2).311 • 
Q 28.02 eli 1. 51 Near Ironton, W. H. Mel- E. Haworth, Quartz In W. T., p.147. or 26.H9 hy 0.10 
ab 35.H3 mt 2. iS Missouri. ville. Mo. G. S. A. R. VIII, porphyry. 
an 2. iS hm 1.12 p. 213, 1895. 

up 0.34 

i 

52 !".4.111.3( 4). Q 26.82 di 0.(\5 Near Ironton, W. H. Mel- E. Haworth, Quartz In W. T., p.147. or 25.02 hy 1. 20 
ab 37.73 mt 1.10 Missouri. ville. Mo. G. S. A. R. VIII, porphyry. 
an 3.06 il 1. 06 p. 213, 1895. 

hm 3.04 
up 0.34 

53 !.4.1.3.0 
Q 26.58 ac 1.39 

Mountain Park, Fairchild. C. H. Taylor, Granite. or 31.14 dl 2. 23 
ab 37.20 hy 0.13 Oklahoma. U. $.G. S. rec. lab. 

mt 0.93 
il 0.•16 

54 I11 .• 114.111 .311 • 
Q 32.82 di 1. 30 

Near Mount Sh~ri~ Q. $tejger, ;. . . ~· P. Iddings, , t' 1 Granite. or 25.58 wo 0. 70 
ab 31.96 mt 3.48 dan, Wichita .. ,I ,... '· ;:l ., .: T" ~f':! .. :Ul(1S.:G. S.~B:419, 
an 2. 78 it 0.91 Mountains, Okla-. p:' !41, 1910. ap 0. 34 

homa. ., . 

55 !.(3)4.111 .3. Q 35.76 hy 1. 79 Llano, Texas. H. S. Washing- J. P.._ Iddings, Quartz or 31. 14 mt 1. 39 ton. J. G., XII, p. 228, porphyry. ab 2U. 20 i1 0. 76 
U.Il 2.50 np 0.34 1904. 
c 0 31 
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56 76.30 11.53 1. 83 0.76 0.03 0.16 4.01 4. 70 0.34 0.19 0.16 none trace C02 trace 100.14 2.602 

Zr02 0.11 
s trace 

AI. I 1. 272 .113 .011 .011 .001 .003 .065 .050 .002 - - BaO none 
SrO none 
C620a 0.02 

57 75.12 10.94 2.88 0.86 0.07 0.20 4.46 4.54 0.19 0.18 0.20 none 0.08 C02 0.04 99.98 2.617 
Zr02 0.13 
SOs none 

AI: I 1. 252 .107 .018 .012 .002 .004 .072 .048 .003 - .001 s 0.05 
BaO none 
SrO none 
C620a 0. 04 

58 74.85 12.83 1.40 0.37 0.04 0.48 . 4.24 5.12 0.30• 0.24 0.15 trace Zr02 0.09 100.18 2. 611 s trace 
BaO none 

AI. I 1. 248 1. 248 .009 .005 .001 .009 .068 .054 .002 - SrO none 
Ce20s 0. 07 

59 72.86 11.74 2.71 1. 66 0.06 0.24 4.63 4.92 0.40 0.51 0.20 trace 0.07 C02 trace 100.33 2.635 
Zr02 0.28 
s trace 

AI. I 1. 214 .115 .017 .023 .002 .004 .074 .052 .003 - .001 BaO none 
SrO none 
Ce20s 0.05 

60 68.25 13.60 3.66 1.43 0.02 0.54 6.52 4.73 0.32 0.16 0.26 0.02 0.04 C02 trace 99.88 2.648 Zr02 0.25 
s trace 

AI. I 1.138 .133 .023 .019 - .010 .105 .050 .003 - - BaO trace 
SrO trace 
Ce20a 0.08 

61 73.35 14:38 1. 96 0.34 0.09 0.26 4.33 5.66 100.37 

A3.ill 1.223 .141 • 012 .005 .002 .005 .070 .060 

62 . 68.71 13.45 5.31 0.75 0.19 0.96 4.63 5.51 0.36 0.13 0.21 0.04 0.14 80s 0.05 100.44 BaO none 

AI. I 1.145 .132 .033 .010 .005 .017 .075 .OS9 .003 .002 
SrO nono - Li20 none 

63 75.30 11.95 2.17 n. d. 0.05 0.62 3.09 4.96 0.61 0.36 0.17 trace trace co, none 100.17• .so a 0.44 

A2.II 1. 255 .117 .014 (.028) .001 .011 .050 .054 .002 
Cl trace - - BaO trace 
SrO trace 
Org. 0.45 

64 74.90 13.64 0.66 .050 trace 0.61 4.22 4.64 0.33 0.15 trace 99.65 2.61 

A3.ill 1. 248 .134 .004 .007 - .011 .068 .049 .002 -

65 74.82 113.80 0.37 0.30 0.10 0.17 4.33 4.81 0.83 0.25 trace LitO trace 99.78 2.59 

A3.m I. 2471 .135 .002 .004 .003 .003 .070 . 051 .003 -

66 72.88 12.90 0.74 1.05 0.75 0.81 3.72 5.03 1. 22 0.45 0.05 99.60 2.64 

A2.II 1. 215 .126 .005 .015 .019 .014 .060 .054 .006 -

67 72.48 13.14 1. 66 1. 02 0.15 1.04 4.22 4.88 0.42 0.32 trace 99.33 2.62 

B3.IV 1. 208 .129 .010 .014 .004 .019 .068 .052 .004 -

6 8 72.38 14.71 1.09 0.82 0.70 0.67 4.28 . 4.15 0.92 0.10 trace Li20 trace 99.82 2.61 
: 

A 3.ill 1. 206 .144 .007 .011 .018 .012 .069 .044 .001 -

9 71.67 15.82 1.18 0.35 0.13 0.25 4:46 4. 451 ]. 21 0.10 trace Li20 trace 99.62 2.60 

a.m I.195 .155 .007 .005 .003 .004 .072 .047 .001 -
I 

6 

A 
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56 !.(3)4.1.3. Q 34.92 o.c 0.92 Chisos Mountain, W. F. Hille- W. Cross, Rhyolite. 
or 27. SO di 0. 22 Trans-Pecos, brand. U.S. G. S. B. 228, ab 33.01 wo 0. 23 

mt 2.09 Texas. p. 74, 1904. 
il 0.30 

57 I11 .(3)4.1.3. Q 32.82 o.c 6. 01 Shafter, Trans- W. F. Hille- W. Croes, Rhyolite. 
or 26.69 di 0. 96 . Pecos, Texas. brand . U.S. G. S. B. 228, nb 30.92 hy 0.3£\ 

mt 1. Hi p. 74, 1904. 
il 0. 46 

58 !.114.1.3. Q 30.12 di 0. 22 Chisos Mountain, W. F. Hille- W. Cross, Rhyolite. 
or 30.02 wo 0.46 Trans-Pecos, brand. U.S. G. S. B. 228, o.b 3fi.63 mt 0. 70 
an 1.11 il 0.30 Texas. p. 74, ·1904. 

hm0.96 

59 I(II).4.1.3. Q 27.48 o.c 5.0S West of Paisano W. F. Hille- W. Cross, Rhyolite. 
or 28.91 di 0.99 Mountain, Trans- brand. U.S. G. S. B. 228, o.b 33.01 hy 1. 78 

mt 1. 39 Pecos, Texas. p. 74, 1904. 
il 0. 46 

60 I(II).4".1.3(4). Q 14.52 o.c 10.16 North ofChisos W. F. Hille- W. Cross, Grorudite. 
or 27.80 wo 1.16 Mountain, Trans- brand. U.S; G. S. B. 228, ab 43.49 mt 0. 23 

il 0.·1(\ Pecos, Texas. 0 p. 75, 1904. 

61 1.4.1.3.0 Q 25.86 hy 0. 20 Mosquez Canyon, A. Osann. A. Osann Paisanite. In W. T., p.147. 
or 33.36 mt l.Hi Apache Moun- T. M.P. M., XV, nb 3n.68 hm 1.12 
o.n 1. 39 tmns, Trans- p. 439, 1895. 
c 0. 61 Pecos, Texas. 

62 I".4.1.3. Q 19.3R llC 0.92 Vieja Mountains, G. Steiger. E. C. E. Lord, Quartz In W. T., p. 147. 
or 32. SO di 1. 08 San Carlos, U. S. G. S. B. 164, pantelle-nb 3R. 25 wo 1. 39 

mt 2. 09 Presidio County, p. 92, 1900. rite. 
ll 0. 46 Texas. 
hm 3.04 

63 1.(3)4.111.3. Q 34.92 hy 3. 53 Red Mountain, H. N. Stokes. W. H. Weed, Rhyolite. In W. T., p.149. 
or 30.02 il 0.30 Rimini, Butte U. S. G. S. B. 168, ab 26.20 
o.n 3. 06 District, p. 119, 1900. 
c 0.20 Montana. 

64 I."4.1".3". Q 31.38 hy 0.13 Fourmile Creek, L. V. Pirsson. Weed and Pirsson, Rhyolite. In W. T., p.147. 
or 27.24 mt 0.93 Castle Mountains, U.S. G. S. B. 139, ab 35.63 il 0.30 
o.n 3. 00 Montana. p. 120, 1896. 
c 0.61 

65 I."4.l.3". Q 30.72 hy 0.30 Fourmile Creek, L. V. Pirsson. Weed and Pirsson, Quartz-tour- In W. T., p. 147. 
or 28.3!1 mt 0. 23 Castle Mountains, U. S. G. S. B. 139, maline 0.0 36.68 il 0. 4(\ 
an 0.83 hm0.16 Montana. p. 101, 1896. porphyry. 
c 1.12 

66 I.4.1(2).3. Q 28.92 di 0. 43 Between Black- L. V. Pirsson. Weed and Pirsson, Aplitic In vv·. T., p. 149. 
or 30.02 hy 2. 23 hawk and U. S. G. S. B. 139, granite. ab 31.44 mt 1.16 
o.n 3.33 il 0. 91 Robinson, Castle p. 96, 1896. 

Mountains, 
Montana. 

67 I.4.1".311• Q 27.36 di 0.86 Elk Peak, Castle L. V. Pirsson. Weed and Pirsson, Granite. In W. T., p. 149. 
or 28.91 wo 0. 70 Mountains, U.S. G. S. B. 139, o.b 35.(\3 mt 2.32 
o.n 2. 50 il 0. 61 Montana. p. 84, 1896. 

68 I.4.1(2).3(4). Q 28.98 hy 2.50 Between Fourmile L. V. Pirsson. Weed and Pirsson, Quartz In W. T., p.149. 
or 24.46 mt 1.62 and Checker- . U. S. G. S. B. 139, porphyry. o.b 36.16 il 0.15 
o.n 3.34 board creeks, p. 99, 1896. 
c 1. 94 Castle Mountains, 

Montana. 

G9 I.4.1.3(4). Q 28.20 hy 0. 30 Musselshell River, L. V. Pirsson. Weed and Pirsson, Quartz In W. T., p. 149 or 26. 13 mt 0. 93 Castle Mountains, U.S. G. S. B. 139, porphyry. o.b 37.73 il 0.15 
an 1.11 hm 0.48 Montana. p. 103, 1896. 
c 3.%6 
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70 68.65 18.31 0.56 0.08 0.12 1. 00 4.86 4.74 0.83. 0.27 0.20 trace trace SO a trace 99.88 
Cl 0.03 
F trace 

A1. I 1. 144 .180 .003 .001 .003 .018 .078 .059 .003 - - BaO 0.13 
SrO 0.10 

71 68.34 15.32 1. 90 0.84 0.54 0.92 5.45 5.62 0.30 0.15 0.21 0.13 0.07 Cl 0.04 99.95 
F none 
BaO 0.08 

A1. I 1.139 .150 .012 .012 .014 .016 .089 .060 .003 .001 .001 SrO 0.04 
Li20 none 

72 75. 71 11.11 1. 56 0.37 0.08 0.88 4.64 4.18 0.35 1. 25 ' 0.07 100.20 

A2.II 1. 262 .109 .010 .005 .002 .016 .075 .045 .016 . 001 

73 70.92 13.24 3.54 0.66 0.23 1. 42 4.28 4.25 0.57 0.16 0.18 0.14 I~hO none 100.59 

A2. II 1. 181 .130 .022 .010 .006 .025 .069 .046 .002 .001 . 002 

74 75.62 12.96 1.00 0.31 0.03 0.39 3.80 5.20 0.48 0.29 0.21 none 0.04 C02 none 100.37 
Zr02 0.02 
s 0. 01 

A1. I 1. 260 .127 .006 .004 .001 .007 .061 .055 •. 003 - - BaO 0.01 
SrO none 

75 75. 19 12.91 0.88 0.68 none 0.68 3.72 5.30 0~47 0.21 0.18 none 0.03 C02 0.11 100.36 s trace 
BaO none 

A2.II 1. 253 .127 .006 .009 - .012 .060 .056 .002 - -

76 74.45 14.72 none 0.56 0.37 0.83 3.97 4.53 0.66 0.01 0.28 LhO trace 100. 38 

A2. II 1.241 .144 - .008 .009 .914 .064 .048 - .004 

77 74.27 13.67 0.48 0.45 0.12 0.65 3.48 5.90 0.04 0.10 0.49 0.04 none Zr02 0.01 99.72 Cl 0.02 

A2. II 1. 238 .134 .003 .006 .003 .012 .056 .063 .006 - -

78 73.82 10.59 2.18 2.98 0.04 0.28 4.20 4.57 0.49 0.39 0.13 0.02 none 7.r02 none 99.75 F 0.06 
s none 

A1. I 1. 230 .104 .014 .042 .001 .005 .068 .049 .002 - - BaO none 

79 73.22 10.93 3.94 1.'20 none 0.41 3.63 4.59 0.99 0.87 0.22 none 0.03 Zr02 none 100.13 F 0.10 
s none 

A1. I 1. 220 .107 .025 .017 - .007 .058 .049 .003 - - BaO none 

80 73.51 13.28 0.94 0.97 0.05 1.11 3.79 5.22 0.62 0.16 0.~8 trace F 0.55 100.38 
I 

trace BaO trace 
SrO none 

A2.II 1. 225 .130 .006 .014· .001 .020 .061 .056 .002 - - LhO trace 

81 75.17 12.66 0.23 1.40 0.05 0.$3 2.88 5.75 0.62 .0.16 0.10 0.03 trace F 0. 31 100.26 BaO 0."03 
Li20 trace 

A2.II 1. 253 .124 .001 .019 .001 .014 .047 .062 .001 - -

82 71.56 13.10 0.66 0.28 0.14 0.74 3.77 4.06 5.52 0.16 99.99 

A3.III 1.193 .128 .004 .004 .004 .012 .061 .043 .002 

83 70.73 14.22 1. 59 0.59 none 0.72 4.96 5.57. 0.32 1.16 0.34 0,03 0.11 Zr02 .0.04 100.39 SOn none 
BaO 0.01 

A1. I 1. 179 .139 .010 .008 - .013 .080 .060 .004 - .002 

84 69.89 17.94 0.39 0.52 0.14 trace 4.21 4.38 2.07 trace 0.23 99.77 2. 602 

A3.III 1. 165 .176 .002 .007 .004 - .068 .047 - .003 

85 67.41 16.23 0.85 1.14 0.15 0.14 3.95 7.19 0.88 0.67 0.16 o'.05 0.16 C02 0.56 99.65 Zr02 0.11 

I 
Cl none 

A1. I 1.124 .159 .005 .016 .004 .003 .064 .077 .002 - .002 s trace 
BaO trace 
SrO none 
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70 1.4.1(2).3( 4). Q 20.20 hy 0.30 Antoine Butte, H. N. Stokes. Weed and Pil·sson, Quartz In W. T., p. 147. 
or 27.80 il 0.15 Little Rocky J. G., IV, syenite ab 40.87 hm0.56 
on 5. 00 I"ll 0.16 Mountains, p. 414, 1896. porphyry. 
c 3. 47 Montana. 

71 1.4(5).1.3( 4). Q 13. 14 eli 2. 81 Beaver Creek Stock, H. N. Stokes. Weed and Pirsson, Quartz In W. T., p .. 147. 
or :i3. 311 mt 2. 32 Bearpaw Moun- A. J. S.', I, syenite. ab •Hl. 64 il 0. 4(1 

hm0.32 tains, Montana. p. 354, 1896. 

72 111.(3)4.1.3". Q 32.58 ac 4.62 Great Paint Pots, F. A. Gooch. J. P. Iddings, Rhyolite. In W. T., p. 149. 
or 25.02 di 0. (i5 Yellowstone U. S. G. S. B. 148, ab 34.06 WO 0. 23 

it 0. 76 National Park. p. 131, 1897. 
tn 2.16 

73 1.4.1(2).3( 4). Q 27.12 di 1. 30 U)ter Geyser F. A. Gooch. J. P. Iddings, Rhyolite. In W. T., p.149. 
01" 25.58 wo 0.12 asin, Yellow- U. S. G. S.· Mon .. 32, ab 3!i. HI mt 2. 32 
0.11 4.17 il 0.30 stone National (II), p. 426, 1899. 

hm 1. 92 Park. '. 
up 0.3•1 

74 !.'14.1.3. Q 32.94 hy 0.10 Big Spring Creek, R. C. Wells. \V. Cross, Rhyolite. 
or 30.58 mt 0.2:-1 San Cristobal U. S. G. S. rec. lab. ab 31. 9() il 0.4(i 
0.11 1. 95 hm 0.80 quadrangle, 
c 0. 41 Colorado. · 

75 1."4.111.3. Q 32.10 di 0. 25 Alj)ine Gulch, R. C. Wells. W. Cross, Granite 
or 31.14 mt 1. 39 San Cristobal U.S. G. S.rec. lab. porphyry. o.b 31.44 il 0.30 
o.n 3.06 cuadra.ngle, 

olorado. 

76 1.4.1(2).3. Q 31.20 by 2.48 Chalk 1\{ountain, W: F. Hille- W. Cross, Nevadite. ·In W. T., p.149. 
or 26.!i9 Colorado. brand. U. S. G. S. Mon. 12, ab 33.54 
o.n 3. 89 p. 349, 1886. 
c 1. 84 

77 1.4.1(2).3. Q 29.82 hy 0. 30 Brown~ Gulch, R. M. Butters. R. D. Cmwford, Granite. 
or 35.03 il 0.91 Monarch District, Colo. G. S. B. 4, ab 29.34 hm 0.48 
0..11 3. 34 Colorado.· p. 154, 1913. 
c 0.31 

78 I(II).(3)4.1.3. Q 30.72 ac 6. 01 Rosemount, G. Steiger. W. Cross, Riebeckite 
or 27. 74 di. 0. 75 Colorado Springs U. S. G. S. B. 419, granite. o.b 28.82 hy 4. 72 

mt 0.23 cuadmngle, p. 100, 1910. 
il 0.30 olorado. 

79 1.(3)4.1.3. Q 34.28 WO 0.81 Fairview, G. Steiger. W. Cross, Mica 
or 27.24 mt 3. 25 Colorado Springs U. S. G. S. B. 419, granite. ab 30.39 it 0.46 

hm 1. 76 q uadra.ngle, p. 100, 1910. 
Colorado. 

80 1.4.'(2).3. Q 28.98 di 1. 70 Middle Beaver W. F. Hille- E. B. Mathews, Granite. In W. T., p. 149 
or· 31.1<1 mt 1. 39 Creek, Pikes brand. J. G., VIII, p. 237, o.b 31.96 il 0.30 

Peak, Colorado. 1900. 

81 1.(3)4.1(2).113. Q 33.18 hy 2. 34 . Colorado Springs W. F. Hille- E. B. Mathews, Granite. In yv. T., p.149 
or 34.47 mt 0. 23 \Vaterworks, brand. J. G., VIII, p. 237, ab 24. (i3 il 0.15 
on 3. 89 Pikes Peak, 1900. 
c 0.10 Colorado. 

82 1.(3)4.1(2) .311
• Q 32.34 hy 0.56 Fleetwood Tunnel, L. G. Eakins. W. Cross, Pitchstone. In W. T., p.149 

or 23.91 mt 0.92. Silver Cliff, U.S. G. S. A .. R. 17, ab 31.96 
o.n 3. 34 Colorado. (II), p. 320, 1896. 
c 1. 22 

83 1.4.1.311• Q 19.08 ac 0.46 Grayrock Peak, G. Steiger. W. Cross, Quartz 
or a3. 36 wo 1.51 Engineer Moun- U.S. G. S. Fol. 171, ·trachyte. ab 41.39 mt 1. 39 

il 0.61 ta.in quadrangle, p. 10, 1910. 
lun 0.48 Colorado. 

84 !.4.1.311
• Q 27.78 hy 1.46 Arkansas River, L. G. Eakins. V·l. Cross, Rhyolite. In W. T., p.149 or 26.13 mt 0.46 Nathroi), Pr. Colo. Sc. Soc., ab 35.63 

c 6. 22 Colorado: II, p\ 69, 1887. 

85 !.4".1.3. Q 15.42 hy 1.85 Idaho Springs, W. T. Schaller. S. H. Ball, Bostonite 
or 42.81 mt l.Hi Colorado. ' U.S. G. S. P. P. 63, porphyry. ab 33.54 il 0.30 
fill 0.83 p. 134, 1908. 
c 1. 5:3 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. LIP ARASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO I CaO · Na20 K20 H,O+ IH,O:- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

----

86 73.27 13.29 1.16 0.13 0.07 0.21 3.44 7.53 0.43 0.23 0.10 trace 0.03 C02 
Zr02 

0.02 
0. 02 

100.11 

AI. I 1. 221 .130 .OOi .002 . 002 .004 .055 .080 . 001 
SO a 0.07 

- - Cl 0.01 
s none 

87 70.17 11.83 0.93 none 0.06 0.76 3.85 3.74 8.72 0.17 100.23 2.25 

A3. III 1.170 .116 . 006 - . 002 . 013 .062 .040 . 002 23.5° 

88 70.02 14.38 1.17 0. 13 0.61 0.66 5.48 5.87 0.44 0.27 0.10 trace 0.02 C02 0.38 99.95 
Zr02 0.01 

AI. I 1. 167 .141 .008 . 002 . 015 . 012 .089 .063 . 001 
SOs 0.19 

- - Cl 0. 03 
BaO 0.13 
SrO 0.06 
LhO trace 

89 76.20 13.17 0.34 0. 73 0.19 0.42 4.31 4.46 0.33 0.10 100.25 I 
A3. III 1. 270 .129 .002 .010 . 005 .007 .069 .048 . 001 

90 75.86 12.17 0.85 0.36 none 0.62 3.60 5.04 0. 72 0.27 0.21 trace none 99.70 

A2. II 1. 264 .119 .005 .005 - . 011 .058 . 053 . 003 - -

91 74.02 13.20 0.75 0.29 0.06 0.56 4.18 4.82 1.86 0.02 trace Cl trace 99.76 

A2. II 1. 234 .129 .005 .004 . 002 . 010 .068 .051 - -

92 76.30 12.50 l. 47 n. d. none 0.17 3.86 4.67 0.32 0.18 0.05 trace trace C02 none 99.59 
BaO 0.07 

.009 
SrO none 

A2. II 1. 272 .122 (.018) - . 003. .062 . 050 - - - LhO none 

93 73.12 14.35 l. 41 0.80 0.40 0.28 4.60 4.31 1.11 0.09 0.13 0.06 100.66 

A2. II 1. 219 . 141 .009 .011 .010 .005 .074 .045 .002 -

9 4 75.78 12.39 0.22 l. 25 0.31 0.81 4.00 4.64 0.41 99.81 

A3. III 1. 263 . 121 . 001 . 018 .008 . 014 .064 .050 

95 74.05 13.85 trace - 0.07 0.90 4.60 4.31 2.20 99.98 

A 3. III 1. 234 136 - - .002 . 016 . 074 . 046 

·9 6 74.01 12.95 n. d. l. 42 0.48 l. 00 5.34 4.65 0.29 0.24 0.01 trace Cl 0.07 100.46 

A 3. III 1. 234 . 127 (.~08) . 003 . 012 . 018 .085 .050 .003 - -

9 7 74.74 15.38 n. d. 0.77 0.03 0.26 4.20 4.26 0.58 0.04 100.26 

A3. III 1. 246 . 151 - .011 . 001 .005 .068 . 046 -

I 8 .72. 80 15.07 0.26 0.21 none none. 3.35 7.92 0.30 trace 9!).91 9 

A 3. III 1. 213 .148 .002 .003 - - .054 .084 -

9 75. 70 13.33 0.40 0 .. 06 0.06 0.55 3.19 5.39 1.17 0.31 0.02 0.07 trace C02 none 100.34 s 0.05 9 

·.057 
BaO 0.04 

I. I 1. 262 . 131 .003 .001 .002 .010 . 052 - - -A 

00 74.30 13.29 1.15 0.10 0.09 0.85 3.75 4.83 0.50 0.91 0.20 0.07 trace C02 none 100.07 s 0.03 1 
BaO none 

A I. I 1.238 .130 .008 . 001 .002 • 015 . 061 .051 .003 - -

01 74.00 13.48 l. 73 0.06 0.13 0.63 4.63 5.12 0.15 0.11 0.16 0.06 trace ('02 trace 100.35 
Zr02 0.04 1 
s trace 

1. I 1. 233 .131 I .011 . 001 .003 .011 . o:-4 . 054 .002 - -- BaO 0.05 
SrO none 
LhO trace 

A 
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ORDER 4. QUARDOFELIC. B'RITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. LIPAROSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

86 J.4.1.(2)3. Q 24.90 nc 2. 31 Mount Waas, W. F. Hille- L. M. Prindle, Aegirite 
or 44.48 di 0.43 La Sal Moun- brand. U.S. G. S. B. 228, granite nb 26.20 wo 0.23 

mt 0. 23 tains, Utah. p. 191, 1904. porphyry. 
II 0.15 
hm0.16 

87 !.(3)4.1(2) .3( 4). Q 31.80 hy 0. 20 Near Marysvale, W. F. Hille- W. Cross, Rhyolitic 
or 22.24 hm 0.93 :Utah. brand. U.S. G. S. B. 168, glass. nb 32.48 ru 0.17 
n11 3. 61 p. 168, 1900. 
c 0.10 

88 111.411 .1.3. Q 15.48 nc 3. 70 Mount Waas, W. F. Hille- L. M. Prindle, Syenite . or :35.03 ns 0. 37 La Sal Moun- brand. U.S. G. S. B. 228, aplite. nb 40.87 di 2.62 
hy 0.40 tains, Utah. p. 191, 1904. 
il 0.15 

89 !.114.1.311• Q 32.40 hy 1. 69 Obsidian Hill, L. G. Eakins. J. P. Iddin~, Obsidian. In W. T., p.l49. or 26.69 mt 0.46 Tewan Mountains, U.S. G. . A. R. 7, nb 36.16 
nn 1. 95 New Mexico. p. 291, 1888. 
c 0.51 

90 !.(3)4.1.3. Q 34.74 di 0.35 Near Bisbee, ~·Steiger. F. L. Ransome, o Tourmaline 
or 29.57 mt 0.46 Arizona. U.S. G. S. P. P. 21, granite. nb 30.:39 il 0.46 
nn 2. 22 11m 0.48 p. 77, 1904. 

91 !.4.111.311• Q 29.88 hy 0. 20 Su~arloaf Hill, S. H. Clapp. H. H. Robinson, Rhyolite. 
or 28.36 mt 0.93 an Francisco U.S. G. S. P. P. 76, nb 35. f\3 hm0.16 
nn 2. 78 Mountains, p. 104, 1913. 

Arizona. 

92 !.114.1.3. Q 34.ii6 hy 2.38 Chilkoot Pass, H. N. Stokes. J. E. Spurr, Alaskite. In W. T., p.l49. or 27.80 Alaska. A. G., XXV, nb 32.49 
a11 0.83 p. 231, 1900. 
c 0. 71 

na !.4 .1.3( 4). Q 29.10 hy 1. 00 Taku Arm, M. F. Connor. D. D. Cairnes, Granite 
or 25.02 mt. 2.09 Vancouver Island, Can. G. S. Mem. 37, porphyry. ab 38.77 il 0.30 

I n11 1. 39 British Columbia. p. 68, 1913. 
! 

c 1. 73 

' 94 !.114.1.311• Q 31.98 ell 1. 67 Mono Lake, W. H. Melville. W. Lind<f.en, Rhyolite In W. T., p.151. or 27.80 hy 2.18 California. · U.S. . S. B. 150, obsidian. ab 33.54 mt 0. 23 
i nn 1. 95 p. 151, 1898. 

95 1.4.1(2).3(4). Q 28.80 hy 0. 20 Mono Craters, T. M. Chatard. I. C. Russell, Rhyolite. 'In W. T., p.151. 
or 25.58 n. Mono Lake, U. f?. G. S. A. R. 8, I nb 38.78 

; an 4.45 California. p. 380, 1888. 

96 !.4.1.3(4). Q 24.60 nc 3. 70 Clear Lake, W. H. Melville. G. F. Becker, Andesite In W. T., p.l51. or 27.80 di 2.59 California. U.S. G. S. Mon. 13, obsidian. ab 40.35 WO 0. 70 I 
il 0.46 p. 154, 1888. 

97 1.411 .1.3(4). Q :!2.40 hy 1.55 Rincon, W. T. Schaller. W. T. Schaller, Pegmatite. 
or 25.58 San Diego County, U.S. G. S. rec.lab. nb 3!l. 63 
n11 1. 39 California. 
c 3.26 

98 !.4.1..113. Q 23.10 rut 0.46 Hiriart Hill, San W. T. Schaller. W. T. Schaller, Graphic 
or 46.70 Diego County, U.S. G. S. rec.lab. granite. ab 28.30 
c 1. 02 California. 

9!) I.(3)4.111 .3. Q 35.16 hy 0.20 Cactus Corral, G. Steiger. J. E. Spurr, · Tordrilli te. 
or 31.69 mt 0.23 Ralston District, U.S. G. S. B. 228, nb 27.25 hm 0.32 
an 2. 78 Nevada. p. 207' 1904. 
c 1. 22 

100 I.114.1(2).3. Q 32.40 hy 0.20 Sweetwater, G. Steiger. J. E. Spurr. Tordrillite. 
or 28.36 il 0.15 · Nevada. U.S. G. S. B. 228, ab 31.96 hm 1.15 
a11 3.34 ru 0.16 p. 208, 1904. 
c 0.61 

101 I.4.1.311 • Q 26.88 di 0.65 Meadow Creek W. F. Hille- J. E. Spurr, Tordrillite. or 30.02 wo 0.58 Canyon, brand. U.S. G. S. B. 228, ab 38.77 II 0.15 
nn 0. 31 hm 1. 76 Nevada. p. 208, 1904. 

m ·o.o8 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. LIPARASE-Continued. 

0. 

I 
Si02 A1 20 3 Fe20 8 FeO MgO CaO N~O K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------ ---------- ------------
N 

102 74.67 13.25 1. 06 0.18 trace 1. 26 3.99 4.62 0.22 0.18 0.07 0.06 none C02 0. 79 100.35 s trace 
BaO• none 

Al. I I. 245 .130 .007 .003 - .022 .065 .049 .001 - - SrO none 

103 73.91 15.29· n. d. 0.89 none 0.77 3.62 4. 79 1.19 0.07 100.53 

A3. I II I. 232 .150 - .013 - . 014 .058 . 051 -

104 73.92 12.38 1. 62 0.56 0.27 0.33 3.49 5.39 1. 69 99.65 2.420 

A3. I II cl. 232 .121 . 010 .008 .007 . 006 .056 .057 

105 75.23 12.36 0.96 1. 24 0.01 1. 00 4.00 4.62 0. 73 0.27 100.42 

A3. I II I. 254 .121 .006 .017 - . 018 .064 .049 . 002 

106 71.33 15.35 .0.78 0.29 0.45 0.21 3.96 7.16 0.17 0.20 0.01 0. 10 100.01 

A2. I I 1.18!) .150 .005 .004 .011 .004 .064 .077 . 003 - . 001 

107 75.87 14.35 0.22 none 0.29 none 3.96 4.65 0.33 trace 80s 0. 23 99.90 

A3. I II I. 265 .141 .001 .007 - .064 . 050 -

108 66.04 16.13 2.81 0.99 0.48 0.61 3.89 6.74 0.92 1. 08 0.26 trace FeS2 0.07 100.02 2.634 

A2. I I 1.101 .158 . 018 . 014 . 012 .011 . 063 .Oil . 014 .002 -

109 73.96 13.10 0. 74 1. 28 0.18 0. 70 3.55 5.05 0.93 0.23 trace 0.10 0.04 F 0. 08 100.13 
s 0.04 

1. 233 .128 . 005 . 018 .005 . 013 .057 .054 . 001 - BaO 0. 06 - SrO 0.13 AI. I 

110 76.23 12.91 1.46 0.27 0.10 0.16 4.34 4.03 0.30 0.07 0. 12 trace 99.99 

A3. I II 1.2il . l26 .009 .004 .'003 .003 .070 .043 .002 

111 74. 75 14.08 1.18 0.85 0.04 0.49 3.09 5.39 0.34 0.12 trace 100.33 

A3. I II 1. 246 .138 .008 .012 . 001 .009 .050 .057 • 001 

112 73.80 11.90 1. 90 1. 91 0.33 0.30 5.05 4.93 0.13 0.04 0.23 trace 0.12 Zr02 0.04 100.72 
Ce20a 0.04 

AI. I 1. 230 .117 • 012 .026 . 008 . 005 .082 .052. .003 - . 002 (100. 68) 

G 

113 73.19 12.65 1.04 1. 53 0.30 0.55 4.45 5.0'8 0:38 0.09 0.2-7 0.24 0.08 F none 100.02 
FeS2 0.17 

AI. I I. 220 .124 .006 . 021 .008 . 010 .072 • 054 .003 .002 . 0\ll 
NiO none 
BaO none 
Li20 trace 

73.12 12.44 2.09 1. 65 0.14 0.88 3.90 4.67 0.24 0.25 0.39 0.09 0.17 I C02 0.05 100.08 
· NiO none 

I. 219 .122 . 013 .023 .004 .016 .063 .050 .005 .002 BaO none -

114 

Al. I 

72.66 12.00 2.03 2.04 0.07 1. 25 3.26 . 5.26 0.47 0.22 0.34 0.04 0.18 C02 0. 24 100.18 
NiO none 

115 
BaO 0.12 

AI. I I. 211 .118 . 013 .028 .002 .022 .053 .056 .004 - .003 

71.30 11.24 1.80 2.84 0.61 1. 56 3.44 4.66 1. 04 0.39 0:58 0.22 0.31 s none 100.06 
NiO none 

116 
BaO 0.07 

1.188 .110 . 011 .039 .015 .028 .055 .050 . 007 . 002 .004 Li02 trace AI. I 

117 71.05 15.36 0.70 0.66 0.25 0.29 3.24 6.18 . 1. 69 0.47 trace BaO 0.11 100.00 

B2. III 1. 184 .151 .004 .009 .006 .005 .052 .066 .006 1.-



No. Symbol. 

102 1."4.:1.(2).311
• 

103 1."4.1(2).3. 

104 1."4.1.3. 

105 1.(3)4.1".311
• 

lOG 1.4.1.3.0 

]07 1.(3)4.1.3. 

108 1.4".1.3.' 

109 I.114.111 .3. 

no 1.(3)4.1.(3)4. 

:tll 1.(3)4.1.3. 

112 I(II).4.1.3. 

113 1.4.1.3.0 

114 1."4.1".3. 

115 1"."4.1".3. 

:UG l(II)."4.1.3. 

117 1.4.1.3.0 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOT.i\SSIC. LIPAROSE-Continucd. 

Norm. Locality. 

~ M: ~ ~~~ 8: ~g Quinn Canyon 
ab34.0G il 0.15 Range, 
an 4. 45 Juno. 80 Nevada. 

Q 32. 22 hy 1. 72 
or 28. 3G 
ab 30.39 
an 3. 89 
p 2. 75 

Pinto Peak, 
Eureka District, 
Nevada. 

~- ~~: ~g hy o. 70 Cerro Mercado, 
ab 29.34 ~~~~ 6: ~~ Durango, 
an 1. !i7 Mexico. 
c 0.20 

Q 32. 7G d i o. 75 Cerro de los 
'~;~~~:~!!it~:~~ Navajos, 

o.n 2. 22 ap o. G7 Tulancingo, 
.:Mexico. 

Q 19. 4t hy 1. 10 Mmmruni River, 
or· 42.81 mt o. •Hi British Guiana. 
ab 33. 54 il 0. 4(i 
an 1.11 hm 0.48 
c 0.51 

Q 34. 44 hy 0. 70 

~~ ~~: ~~ hm 0 .. 22 
c 2. 75 

Q l!i.62 hy 1.20 
or 39. 48 il 2. 13 
n.b 38. 01 11111 2. 81 
an 1. 11 ap 0. G7 
c 2.0.1 

Q 31. 74 hy 2. 22 
or 80.02 mt 1. 16 
n.b 29. 87 ap 0. 3•! 
an 2. 78 
c 0. 71 

Cali, 
Cauca, 
Colombia. 

Near Caya.ima, 
Upper Magdalena 
R1ver, 
Colombia. 

Santo Antonio, 
Rio Madeira, 
Amazonas, 
Brazil. 

Q 35. 04 hy o. 30 Loch Croire na 
~~ ~~:: ~~ Wt 8: ~g Meidhe, 
o.n o. 83 hm 1. 12 Assynt, 
c 1.12 Scotland. 

Q 35. 22 hy 0. 63 
or :u. ll9 mt 1. 86 
n.b 2G. 20 ap 0. 34 
11.11 l.(i7 
c 2.55 

Q 26. 22 ac 5. 54 
or 28.91 ns 0. 61 
ab ·34. 06 di 1. 21 

hy 3. 47 
il 0.51 

Q 26. 64 llC 0. 92 
or 30.02 di 0. 71 
ab 30. 08 hy 2. 15 

mt 1. 39 
il 0. 4(i 
ap 0.67 

B€mrinnes, 
Scotland. 

Ca.ri1 Chi1meag, 
Hossshire, 
Scotland. 

Leaba Bhaltair, 
Rossshire, 
Scotland. 

Q 30.30 di 1. 64 Ben more Lodge, 
~~ :~: ~? !~it ~: ~g Loch Ba, Mull, 
n.n 2.50 il o. 76 Scotland. 

Q. 31.68 di 3.19 
or 31. 14 hy 0. 86 
ab 27.77 mt 3. 02 
an 2 .. 50 il 0. 01. 

Q 29.52 di 3. 78 
or 27. SO hy 2. R8 
ab 28.82 mt 2. 55 
llll 1.39 il 1.00 

ap 0. 67 

Beinn a.' Ghraig, 
Mull, Scotland. 

Craignure Bay, 
Mull, Scotland. 

Q 27. 60 hy o. 60 Du fton Pike, 
~~ ~~: ~g B1

t 8: g~ \Vestmoreland, 
o.n 1. 39 England. 
c 2.86 

·· .:·AnalySt. 

H. N. Stokes. 

E. Hart. 

Reference. 

J. E. Spurr, 
J. G., IX, p. 602, 
1901. 

A. Hague, 
U.S. G. S. Mon. 20, 
p. 264, 1892. 

H. W. Nichols. 0. C. Farrington, 
Field Mus., G. Ser., 
II, p. 222, 1904. 

F .. Baerwald. 

Harrison and 
Reid. 

J. E. Whitfield. 

A. Lindner. 

G. S. Blake. 

W. Pollard. 

W. Mackie. 

W. Pollard. 

-E. G. Radley. 

C. A. Tenne, 
Z.D.G.G., 
XXXVII, 
p. 616, 1885. 

J. B. Harrison, 
pers. com. 

G. P. Merrill, 
Pr. U.S. Nat. Mus., 
XL, p. 481, 1911. 

E. Lehmann, 
T. M.P. M., XXX, 
p. 261, 1911. 

J. \V. Evans, 
Q. J. G. S., LX, 
p. 117, 1906. 

G.S. U.K., 
Sum. Prog. 1900, 
p. 157. 

\V. Mackie, 
Tr. Edin. G. Soc., . 
VIII, (1), p. 54, 1901. 

J. S. Flett, 
G. S. Scot. 
Mem.XCIII, 
p. 92, 1912. 

J. S. Flett, 
G. S. Scot. 
Mem. XCIII, 
p. 92, 1912. 

E. G. Hadley. G. S. Gr. Br., Sum.-

E .. G. Radley. 

E. G. Radley. 

P. Holland. 

Prog. (1912), 
p. 69, 1913.· 

G. S. Gr. Br., Sum. 
Prog. (1912), 
p. 68, 1913. 

J. J·. H. Teall, 
G. S. Gr. Br., Sum. 
Prog. (1913), 
p. 80, 1914. 

F. Rutley, 
Q. J. G. S., LVII, 
p. 36, 1901. 

Hock name. 

Rhyolite. 

Rhyolite. 

Rhyolite. 

Obs~dian. 

Pegmatite. 

Obsidian. 

Quartz 
syenite 
aplite. 

Granitite. 

Porphyry. 

Granite. 

Aegirite
riebeckite 
gneiss. 

Granite 
gneiss. 

Granophyre. 

Rhyolite. 

Augite grano
phyre. 

Hhyolite. 
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Hem arks. 

Not in W. T. 

In \V. T., p.15l. 

Vein in No. 21) 
1.3.2.3. 

3 decimals. 

"H20"includes 
loss and C02• 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. LIP ARASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K
2
0. H20+ H20- Ti02 Pz05 1\fnO Inclusive. Sum. Sp.gr. 

------ ------------------ ------
118 76.43 13.56 0.08 0.55 0.54 0.03 4.19 4. 72 0.76 0.06 100.92 

A3. Ill 1. 274 .133 .001 .008 . 014 - .068 .050 

119 75.96 12.86 0.57 0.10 0.38 0.46 4.35 4.54 0.39 0.27 0.07 0.04 0.19 C02 none 100.18 s none 
NiO none 

Al. I 1. 266 .126 .004 .001 .010 .008 .070 .048 . 001 - .003 BaO none 

120 70.23 14. 73 2.37 0.98 0.50 0.94 4.19 5.13 0.70 0.18 99.95 2. 65 

A3.ill· 1. 171 .144 .015 .014 .013 .017 .068 .054 .003 

121 74.51 13.01 n. d. 1. 06 0.39 0. 71 4.80 5.07 0.85 0.13 100.53 

A4. IV 1:242 .127 - .015 .010 .013 .077 .054 .002 

122 74.40 13.91 1. 39 n. d. 0.28 0.61 4.65 4.36 0.65 100.25 

A4. IV 1. 240 .136 .009 (.018) .007 .010 .075 .047 

123. 73.90 11.93 0.15 0.87 0.13 0.34 4.10 4.62 4.00 100.04 

A3.m 1. 232 .117 .001 .012 .003 .006 .066 .049 

124 73.90 10.95 0.08 1. 06 1.. 08 1. 58 4.08 4.60 3.35 100.68 

A3.m 1. 232 .108 .001 .015 .027 .029 .066 .049 

125 73.00 15.20 1. .86 n. d. 1. 01 0.56 3.44 4.14 1. 25 100.46 I 
A4.1V 1. 217 .149 .012 (.024) .025 .010 .055 .044 

126 71.35 13.60 3.12 0.96 trace trace 5.12 6.74 100.89 

B3. IV 1. 189 .133 .019 .014 - - .082 .071 

127 70.04 12.72 2.16 2.61 0.2~ 0.94 4.40 5.05 0.63 0.45 99.22 

B:i. IV 1.167 .525 .014 .036 .006 .017 .071 .054 .006 

128 76.05 11.68 0.34. 1. 05 0.29 0.42 3.79 5.09 1. 36 0.05 trace Zr02 
F 

0.42 
trace 

100.54 2.636 

A2. I1 1. 268 .114 .002 .015 .007 .008 .060 .054 
LhO trace 

129 71.49 15.33 2.15 n. d. none 0.30 4.32 5.86 0.54 0.45 trace 100.44 

A4. IV 1.192 .150 .014 (. 028) - .005 .070 .062 .006 -

130 69.00 13.95 1. 56 2.38 0.14 0.49 5.67 5.11 0.70 0.35 0.55 99.951 

A2. II 
, 

1.150 .137 .010 ,033 .004 .009 .091 .054 .004 .008 

131 68.95 14.00 2.12 3.56 0.07 0.23 5.45 5.29 0.05 0.35 0.55 100.62 

A2.·B 1.149 .137 .013 .049 .002 . 004 .088 .056 . 004 .008 

132 66.40 17.37 4.30 0.50 0.20 0. 75 3.88 4.39 0.50 1. 00 0.11 99.40 

B2. III 1. 107 .170 .027 .007 .005 .014 .063 .047 .012 .002 

133 175.62 11.75 1. 95 0.83 0.17 0.39 3:63 4.91 0.20 0.10 0.01 0.04 C02 0. 22 99.97 s 0.04 

A2. II 1. 260 .115 .012 .011 . 004 .007 .058 .052 .001 - -

134 72.86 13.41 2.38 0.97 0.52 0.81 3. 72 3.80 0.40 0.'50 0.06 99.43 

B2. III 1. 214 .131 .015 .014 . 013 . 014 .060 .040 .006 . 001 
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ORDER 4. QUARDOFELIC. · BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. LIPAROSE-Continued. 

·" I 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
118 1.114.1.311 • Q 32.70 hy 2.32 Eskdale, A. R. Dwerry- A. R. Dwerryhouse, Granite. Of. No. 1, I.l. 

or 27. SO mt 0. 23 Cumberland, house. Q. J. G. S., LXV, ab 35.G3 
c 1. 53 England. p. 64, 1909. 

119 1.114.111 .311 • Q 31.92 hy 1. 00 Gew Graze, E. G. Radley. Flett and Hill, Granite. Dike in ser-
or 2G.G9 mt 0.40 Cornwall. Mem. G. S. Eng., pen tine. ab 3G.68 il 0.15 
an 2. 22 hmO.l{l Sh. 359, p. 144, 1912. 

120 !.4.1(2).3. Q 23.40 hy 1.56 Fort Regent, P. Holland. Holland and Dickson, Granite. ;Notin W. T. 
or 30.02 mt 3.48 St. Relier, Pr. Liv. G. Soc., ab 35.63 
an 4. 73 Jersey, VII, p. 116, 1897. · 
c 0.52 Channel Islands. 

121 111 .4.1.311 • Q 25.68 ac 1. 85 Bizeul, Brittany, Pisani. L. Vandernotte, Micro.l?eg-
or 30.02 di 3.03 Fra'nce. Mass. Armor., matite. ab 38.25 hy 1.19 

il 0.30 p. 141, 1913. 

122 !.4.111 .3( 4). Q 27.78 hy 3.08 Pelvoux, P .. Termier? P. Termier, Granite. In W. T., p.151. 
or 26.13 France. C. R., CXXIV, ab 39.30 
an 2. 78 p. 318, 1897. 
c 0.41 

123 !.114.1.311 • Q 31.20 ell 0.96 Sailles, Mont Dore, Pisani. A. Lacroix,. Rhyolite 
or 27.24 hy 1. 26 France. C. R., CXLVII, pumice. ab 34.58 mt 0. 23 
an 0.56 p. 779, 1908. 

124 111 .(3)4.1.3. Q 30.30 ac 0. 46 Ludieres. Pisani. A. Lacroix, Rhyolite 
or 27.24 ns 0. 73 Mont Dore, C. R., CXLVII, pumice. ab 30.92 dl 6.55 

hy 1. 23 France. p. 779, 1908. 

125 !.(3)4.111.3. Q 33.24 hy 5.(17 Ile Longue, Not stated. C. Barrois, Aplite. In W. T., p.129. 
or 2•J. 46 Brittany, VIII Cong. G. Int., ab 28.82 
an 2. 78 France. Guide Exc., VII, 
c 4.08 p. 21, 1900. 

126 I( II) .4.1.3. Q 18.00 ac 8. 78 Lonca Valley, J. Deprat. J. Deprat, Quartz 
or 39.48 ns 0. 12 Corsica. B. Sv .. Ct. G. Fr., orthophyre. ab 32.49 hy 1. 85 

XVII, No. 114, 
p. 49, 1906. 

127 111 .4 .1.311 • Q 22.68 ell 4.05 Svolvaer, R. Mauzelius, P. J. Holmquist, Granite. 
or 30.02 hy 0.(i3 Lofoten Islands, B. Un. Ups., VII, ab 37.20 mt 3. 25 

ll 0. 91 Norwa_y, p. 268, 1906. 

128 1.(3)4.1.3. Q 33.18 eli 1.89 Dram men, P. J annasch. H. 0. Lang, Quartz In W. T., p.15L 
01' 30.02 hy 1. 33 Norway. Nyt. Mag., XXX, porphyry. ub 31.44 mt 0.46 
z 0.55 p. 40, 1886. 

129 1.4.1.3.0 Q 22.08 ~? 5:&~ Gislerud, R. Mauzelius. W. C. Brogger, Quartz In W. T., p.151. or 34.47 Norway. Z. K., XVI, porphyry. ab 36.(i8 
an 1.39 p. 46, 1890. 
c 1.33 

130 !(II) .411.1.3( 4). Q 14.88 ac 3. 70 Fron, Christiania, V. Schmelck. W. C. Brog1er, Quartz Center of dike. or 30.02 dl 2. 20 Norway. Eg. Kg., , p. 139, lindoite. In W. T.,·p.151. nb 43.49 hy 3. 86 
mt 0.46 1894. 
il 0. 61 

131 I(II) .411 .1.311 • Q 14.76 nc 3. 23 Fron, Christiania, V. Schmelek. W. C. Brog1er Arfvedsonite Border of dike, or 31. 14 ell 0.99 Norwa.y. Eg. Kg., , p. 139, grorudite. In W. T ., p. 151. ub 42.44 hy 5.88 
mt 1. 39 1894. 
ll 0.61 

132 !.4.1(2).3. Q 24.84 hy 0.50 Fjelebua, Norway. G. Sarnstrom. W. C. Brogger, Quartz In W. T., p. 151. .or 26.13 il 1. 37 Z. K., XVI, p. 4G, syenite ab 33.01 hm 4.30 
0.11 3. 89 ru 0. 24 1890. porphyry. 
c 4. 69 

133 !.(3)4.1.3. Q 35.04 dl 0.43 Sakaravaara, R. Mauzelius. P. G~er, Quartz 
01' 28.91 hy 0.20 Lapland, G. ir. Dist., p. 200, porphyry. ab 30.:l9 mt 2.32 
an 1. 39 it 0.15 Sweden. 1910. 

hm 0.32 

134 I. (3 )4 .1(2) .3( 4). Q 34.38 hy 1.30 Maskotj akko, H. Santesson. P. J. Holmquist,· Granite. or 22.24 mt 2.09 Stora. Sjofallet, B. Un. Ups., VII, t>b 31.44 il 0.\)1 
an :3.89 hm 0.96 Lapland, · p. 256, 1906. 
c 1. 73 Sweden. 

42423°-17--9 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC . LIP ARASE-Continued. 

No. Si02 Al 20 3 Fe20 3 FeO MgO CaO Na20 K 20 H 20+ H 20- TiO, I P,O, MnO Inclusive. Sum. Sp.gr. 

--- --- -------

135 69.08 12.75 5.84 2.16 0.50 0.28 3.97 4.39 0.78 0.27 0.02 0.02 s 0.02 100.08 

A2.U 1.151 .125 .036 .030 .013 .005 .065 .046 .003 - -

: 

136 73.77 12.68 2.40 0.45 0.33 0.46 3.14 5.58 0.28 0.18 0.22 trace 0.01 Zr02 none 99.78 
F 0. 21 

.006 .008 .008 
s 0.07 

A1. I 1. 230 .124 .015 .051 .060 .003 - - BaO none 

137 72.78 12.79 2.57 . 1. 73 0.27 0.64 3.17 5.16. 0.55 0.50 0.18 100.34 

A2.·II 1. 213 .125 .016 .024 .007 .011 .051 .056 .006 .003 

138 72.22 14.80 0.96 0.80 0.33 I 0.74 4.16 5.16 0.71 0.57 0.13 100.58 

A2. II 1. 204 .145 .006 .011 .008 .013 .067 .056 .007 .• 002 

139 71.25 13.90 1. 28 1. 24 0.45 0.97 3.29 6.28 0.83 0.32 trace 99.81 

A2. II 1.188 .136 .008 .017 .011 • 018 .053 .067 .004 -

140 69. 73 13.02 2.28 1. 92 0.21 1.16 3.08 5.78 1. 94 0.38 0.29 trace 99. 79 

A2. II 1.162 .127 .014 .027 .005 .021 .050 .062 .003 -

141 76.64 13.50 0.50 n. d. 0.12 0.65 3.48 5.51 n. d. 100.40 

A4.IV 1. 277 .132 ,003 (. 006) .003 .011 .056 .059 

142 75.62 11.81 n. d. 1. 59 0.55 0.36 2.83 5.78 0.54 0.59 99.67 

A4. IV 1. 260 .116 - .022 .014 .006 .045 .062 .007 

143 75.22 12.07 1. 82 1.24 0.20 0.50 3.98 4.37 0.15 0.34 0.13 C02 0.11 100.13 

A2. II 1. 254 .118 .011 .017 .005 .009 .065 .046 .004 . 002 

144 73.03 12.35 1.17 0.71 0.46 2.13 3.54 4.98 0.99 0.32 0.56 100.24 

A2. II 1. 217 . 121 .007 .010 .012 .038 .057 .053 . 004 . 008 

' 
145 . 71. 51 12.82 2.09 1.40 0.17 1. 09 4.24 4.52 1. 23 0.10 trace 99.17 

B3. IV 1.192 .125 .013 .019 .004 .020 .068 . 048 . 001 -

146 67.75 13.37 4.82 1. 69 0.44 1. 04 4.24 5.13 1.13 0.24 0.38 100.23 

A2. II 1.129 . 131 .030 .024 .011 . 019 .068 .054 . 003 .005 

147 76.34 12.65 0.59 0.28 0.11 0.69 4.58 4.48 0.19 0.10 trace 0.{)1 s 0.05 100.07 

A2. II 1. 272 .124 .004 .004 .003 .013 .074 .048 . 001 - -

148 70.90 14 .. 70 1. 79 0.46 0.10 0.30 3.85 6.93 0.17 0.44 0.02 0.01 s 0.05 99.72 

A2. II 1.182 .144 .011 .006 .003 .005 .062 .073 ·.006 - -

149 69.36 15.00 2.84 0.55 0.49 0.41 5.23 5.31 0.25 0.45 0.08 0.01 s 0.06 100.04 

A2. II 1.156 .147 .018 .008 . 012 . 007 .084 .056 .006 - -
150 68.81 14.30 3.04 0.92 0.32 1. 47 4.30 5.39 0.92 0.42 0.14 0.15 BaO 0.09 100.27 

A2. II 1.147 .140 . 019 • 013 .008 .027 .069 .057 .005 • 001 .002 
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135 I(II)/14.1.311 • Q 27.72 lly 1. 30 Kiirunavaara; K. Schroder. P. Geijer, Quartz 
or 25.58 mt 6. 26 Lapland, G. Kir. Dist., p. 132, porphyry. o.b 34.06 il 0. 46 
an I.:-19 hm 1. 44 Sweden. 1910. 
c 0.92 

136 I.(3)4.111.3. Q·a2.40 hy 0.80 N orrtaskberget, N. Sahlbom. J. E. Sobral, Granite. 
or 33.36 mt 0. 70 N. Ulfon, G. Nord. Reg., ab 2G. 72 il 1. 92 
0.11 2. 22 Norclingm p. 90, 1913. 
c 0.51 l{,egion, Sweden. 

137 !.114.111.3. Q 32.20 hy 1.36 Storholm, ·n. Itodo, H. Santesson. P. J. Holmquist, Felsite In W. T ., p. 151. 
01' 3l.12 mt 3. 71 Sweden. Afh. Sv. G. Unci .. porphyry. ub 26.72 il 0.91 
ll11 3.06 No. 181; p. 38, 1899. 
c 0.82 

138 !.4.1(2).3. Q 25.92 hy 0.80 Storholm, n. Rodo, H. Santesson. P. J. Holmquist, Quart:[ In W. T., p.l51. 
or Bl.l4 mt 1. 39 Sweden. Afh. Sv. G. Unci., porphyry. ab 35.12 il 1. 06 
lUl 3. 61 No. 181, p. 51, 1899. 
c 0.92 

139 I.4.1(2).3. Q 25.08 di 0.43 Rodo, Sweden. N. Sahlbom. P. J. Rolm~uist, Rapakiwi In W. T., p.151. 
01' 37.25 hy l.G6 Afh. Sv. r. Uncl., granite ab 27.77 mt 1.83 
lll1 4.45 il 0. 61 No. 181, p. 25, 1899. porphyry. 

140 111.4.1(2).3. Q 26.34 di 1. 43 Gorgvik, Roclo, N. Sahlbom. P .. J. Holmquist, Felsite In W. T., p.15l. 
or 3•1. 47 hy 1.09 Sweden. Afh. Sv. G. Unci., porphyry. ab 2G. 20 mt 3. 23 
un 4.17 il 0.43 No. 181, p. 34, 1899. 

141 !.114.1'1 .3. Q 33.36 hy 1.09 Arilcl, Kullen, L. Ramberg. A. Hennig, Granitite. In W. T., p. 151. 
or 32.80 Sweden. Act. Un. Lund., ub 2!l.34 
ru1 a. os XXXIV, p. 41, 
c O.G1 1898. 

142 !.(3)4.1.113. Q 34.62 hy 3.38 Kvaruniis, H. Santesson. P. J. Holmquist, GranitE\, 
or 3·1.47 il 1. 06 

Os~mrshanm, B. Un. Ups., ub 23.i:8 
0.11 1. 67 Smalancl, VII, p. 262, 
c 0.31 · Sweden. 1906. 

143 1.(3)4.1.311 • Q 33.78 dl 0.46 Jungfrun Island, E. Ostlund. P. J. Holmquist, Granite. 
or 2J.1:8 hy 0.80 Kalmarsuncl, B. Un. Ups., ub 34.06 mt 2.£-J 
llll 1. 95 il 0.61 Oskarshamn, VII, p. 262, 

Sweden. 1906. 

144 111 •114.111 .3. Q 2!l.34 di 4.32 Uthammar, H. Santesson. P. J. Holmquist, Grarute. 
or 29.47 wo .0.93 Os!.:arshamn, B. Un. Ups., ub 29.87 mt 1. 62 
(111 3.06 il 0.61 Smalancl, VII, p. 262, 

Sweden. 1906. 

145 !.4.111.311 • Q 27.48 di 2.10 Siitersfugen, K. Winge. K. Winge, Granite. In W. T., p.151. 
or 26.68 wo 0.23 Brefven, G. F. F., XVIII, ub 35.63 mt 3.02 
ll11 2.50 il 0.15 Sweden. p. 195, 1896. 

146 I(II) .4.111 .3. Q 21.48 di 2.16 Staclsberg, H. Santesson. A. G. Hogbom, . Syenite Not in W. T. 
01' 30.02 hy 0.10 Raguncla Massif, Afh: Sy. G. Und., porphyry. ab3/i.(l3 mt 6.03 
llJl 2.50 il 0.•1(i Jemtlancl, No. 182, p. 45, 

hm 0.64 Sweden. 1899. 

147 1.114.1.3(4). Q 31.56 di 0.65 Riclclerstolpe, G. Nyblom. A. G. Hogbom, Granite. 
or 26. ()9 wo 0.93 Gellivare, G. F. F., XXXII, ub 3~. 77 mt 0. 70 
llll o. 56 il 0.15 Sweden. p. 569, 1910. 

hm 0.16 

1.4.8 !.4.1.3.0 Q 21.54 hy 0.30 Kapten, G. Nyblom. .a. G. Hogbom, Quartz 
or 40.59 il 0. 91 Gellivare, G. F. P., XXXII, syenite ab 32.49 hm 1. 79 
an 1.39 lu11 1. 79 Sweden. p. 569, 1910. porphyry. 
c 0.41 

H9 1.411 .1.3(4). Q 17.40 hy 1. 20 Wiillkommen, G. Nyblom. A. G. Hogbom, Syenite 
or 31.14 mt 0.4(i Gellivare, G. F. :F., XXXII, (gneissoicl). ab 44.01 il 0. 91 
(111 1. 95 hm 2.56 Sweden. p. 569, 1910. 

150 111.4.1(2).3. Q 20.70 di 1. 73 Ni:ifiin!e, R. Mauzelius. P. J. Holmquist, Granite 
or 31.69 WO 0. 23 Lin erocl, B. Un. Ups., gneiss. ab.36.15 mt 2.32 
(111 3.89 il 0. 7G Scania, VII, p. 266, 

hm 1.44 Sweden. 1906. 
ap 0.34 
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No. Si02 Al20 3 Fe20 3 FcO I MgO CaO Na20 K20 H 20+ H 20- Ti02 P20s MnO Inclusive. Sum. Sp. g:r·. 
------ ---- -------- -----------

151 75.06 11.70 1. 04 1. 57 0.19 1. 01 2.56 6.25 0.63 0.36 100.37 

A3. III 1. 251 .115 .006 .022 .005 . 018 . 041 .067 .004 

I 
152 72.59 13.90 2.03 n. d. 0.61 0.68 2 .. 87 6.79 0.40 0.15 trace SO a trace 100.02 

A4. IV 1. 210 .136 . 013 (. 026) . 015 . 013 . 047 .072 

153 70.39 "14. 60 0.87 2.15 0.56 0.20 4.04 4.84 0.12 0.56 1.10 0.22 99.65 

A2. II 1. 173 . 143 . 005 .030 . 014 . 004 . 065 .051 . 007 . 008 .003 

154 

A3. III 

73.77 11.97 1. 84 0. 78 0.23 1. 10 2.75 
5.61 I 0.49 0.65 0.32 99.51 

1. 230 .117 . 012 .011 .006 . 020 . 045 . 060 .004 

155 75.24 11.00 2.21 1. 57 0.24 trace 3.86 4.78 0.42 0.20 0.25 99.77 

A3. III 1. 254 .108 .014 .022 .006 - .062 .051 . 003 

156 73.58 15.21 0.41 n. d. 0.17 0.11 3.61 6.66 0.22 0.20 trace 100.17 

A3. III 1. 226 .149 .003 (.006) .00'1 . on . 058 . 071 .003 

157 71.22 13.58 2.36 0.90 0.24 0.35 3.58 6.48 0.82 0. 71 0. 1'0 0.29 100.63 

A2.II 1. 187 1. 33 . 015 . 013 .006 . 006 . 058 . 069 .009 001 .004 

158 73.52 14.03 0.31 1. 00 0.17 0.39 4.00 5.59 0.75 trace 0.24 100.00 

A3. III 1. 225 . 137 . 002 . 014 . 004 007 . 065 . 060 -- .002 

159 68.60 16.76 0.93 . 0. 52 0.79 0.86 4.49 6.46 0.78 100.19 2.602 
' 

I 
A3. III 1. 143 .164 . 006 .007 .020 . 015 . 072 .069 

160 74.00 15.06 1. 54 n. d. 0.28 0. 71 3.51 4.03 1. 07 100.20 

A3. III 1. 233 .148 . 010 (.020) . 007 . 013 .056 .042 

161 76.03 11.76 1. 99 ll. d. 0.27 0.45 3.36 5.61 0.63 100.10 

A4. IV 

162 

1. 2(i7 .115 . 013 (.026) .007 .008 . 0541. . 060 

75.65 12.02 0.20 trace 1. 04. 1.16 3.13 5.60 1.10 trace 99.90 2.60 

A3. III 1. 2{il .118 . 001 (.002) .026 . 021 .050 . 060 --
163 75.26 13.32 2.02 trace 0.34 trace 3.72 4.57 0.79 trace 100.02 2.63 

V3. III 1. 254 .130 . 013 (.026) . 008 - .060 . 049 --
164 70.85 15.79 .120 1. 27 trace 0.26 3.37 6.69 0.89 0.22 trace C02 

SO a 
trace 100.60 2.599 
0.06 

A3. III 1. 181 .155 . 007 .018 - . 005 . 055 .071 .003 -

165 67.02 14.32 1.10 1. 87 0. 78 2.38 4.54 5.48 0.43 0.15 0.08 SOs 0.14 100.29 2.654 

. A2. II 1.117 .140 . 007 .026 . 020 . 043 . Oi3 .058 .002 -

166 66.28 16.64 1.18 1. 68 0.84 0.52 3.91 6.43 1. 45 0.61 0.17 C02 
SO a 

0.17 
0.13 

100.01 2.589 

A2. II 1.105 .163 .007 .024 . 021 . 009 . 063 . 068 .008 . 001 

167 75.97 10.84 ll. d. 2.03 0.16 1. 01 4.23 4.91 0.49 99.64 

A4.IV 1. 266 . 106 - .028 .004 . 018 . 068 .052 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

151 !.(3)4.1.(2)3. Q 33.36 eli 2.57 . Hogland Island, Von Ungern Von Ungern Sternberg, Rapakiwi Cf. W. Ramsay, 
or 37.25 hy 1. 39 Finland. Sternberg. In. Diss. Leipz., granite. G. F. F., XII, nb 21.48 mt 1. 39 
an 1. 95 il 0.62 1882. p. 486, 1890. 

In W. T., p.153. 

152 !.4.111.(2)3. Q 2b. 74 hy 4.93 Kullerberg, A. Poehl. 0. Triistedt, Granite. 3 decimals. 
or 40.03 Pitldiranta, B. Com. G. Fin., ab 24.63 
o.n 3.61 Finland. No. 19, p. 58, 
c 6. 41 1907. . 

153 I11 .4.1.3. Q 26.64 hy 4.17 Hangasoja, N. Sahlbom. V. Hackman, Granite P 20 6 high. 
or 28.36 mt 1.16 Lapland, B. 0. G. Fin., porphyry. ab 34.0(1 il 1. 06 
0.11 1.11 Finland. No. 15, p. 40; 
c 2.35 1905. 

154 !.(3)4.1(2).113. Q 33.72 eli 1. 30 Hammeren, M. Dittrich. G. Kalb, Granite. L. Milch, 
or 33.36 wo 0. 23 Bornholm Island. In. Diss. Greifs., pers. com. ab 23.58 mt 1. 62 
fill 3.34 il 0.61 p. 14, 1914. 

hm 0.80 

155 I11.(3)4.1.3. Q 34.20 nc 2. 31 Waldow, M. Dittrich. L. }.filch, Granite Pebble. 
or 28.36 hy 1. 82 Rummelsberg, Mt. Nw. Ver. porphyry. SameasNo.169. ab 29.87 mt 2.09 

il 1. 46 Pomerania. Neupom., XLI, 
p. (10), 1909. 

156 !.4.1.3.0 Q 26.46 hy 0.80 Sattel berg, A. Schwager. M. Schuster, Aplite. 
or 3U. 48 il o. 46 n. Niederkirchen, Geogn. Jheft., ab 30.39 
1\0 0. 56 Bayrischer XIX, p. 57 
c 1. 84 Rhein pfalz. (1906), 1908. 

157 !.4.1.3.0 Q 24.78 hy 0.60 Sattel berg, A. Schwager. M. Schuster, Aplite. 
or 38.36 mt 1. 86 n. Niederkirchen, Geogn. Jheft., ab 30.39 il 1. 37 
l\ll 0.83 hm 1.12 Bayrischer, XIX, p. 57 (1906), 
c 0. 31 np 0.34 Rhein pfalz. 1908. 

158 !.4.1.3:0 Q 27.54 hy 1. 98 Eisenbach, M. Dittrich. M. Dittrich, Granite. 
or 3a. 36 mt 0.46 Sch warzwald, Mt. Bad. G. L.-A., nb 34.06 ap 0.67 
c 1. 22 Baden. v, (1), p. 8, 1907. 

159 1.411.111.3. Q 15.18 hy 2.00 Giernigerloch, M. Dittrich. F. Schalch, Granite. In W. T., p.153. 
or 37.81 mt 1.39 Baden. Sp. Kte. Bad., Bl.. ab 37.73 
nn 4.17 Petersthal, p. 33, 
c 0.82 1895. 

160 !.(3)4.1(2) .311 • Q 35.52 hy 3.34 Rauhfel, Not stated. K. Regelmann, Granite. 
or 23.35 Baiersbronn, Erl. G. Kt. Wurt., ob 29.34 
nn 3. 61 Wiirttemberg. Bl. 92, p. 34, 1908. 
c 3. 77 

1G1 I.114.1.3. Q 32.46 di !.67 Thai, Thuringer Not stated. K. Fu tterer, Quartz In W. T., p.l51. or 33.36 hy 3.27 Wald. Mt. Bad. B. L.-A., II, porphyry. ab 28.30 
an 0.28 p. 58 (1890), 1893. 

1G2 !.114.111.3. Q 32.64 di 2.84 Gottlob, A. Muhlen- A. Muhlenberg, Granite. Pebble in con or 33.36 hy 1.53 Friederichsroda, berg. In. Diss. Halle, glomerate. ab 26.20 
an 2.22 Thuringia. p. 33, 1908. 

163 !.(3)4.1.3. Q 33.96 hy 4.23 Gottlob, A. Muhlen- A .. Muhlenberg, Granite. Pebble in con or 27.24 Friederichsroda, berg. In. Diss. Halle, glomerate. ab 31.44 
c 2.14 Thuringia. p. 33, 1908. 

lG4 !.4.1.113. Q 24.42 hy 1. 06 Tanngrund, Schade. H. Loretz, Quartz In W. T., p.153. or 39.48 mt 1. 62 Schleuse Thai, Jb. Pr. G., L.-A., porphyry. ab 28.82 11 0.46 
an 1. 39 Thuringerwalli. IX, p. 295, 1889. 
c 2. 45 

165 I(II).411 .111.3. Q 14.52 di 7.85 Ehrenberg, Kliiss. R. Cronacher, Quartz or 32.25 hy 0.33 n. Ilmenau, In. Diss. Greifs., syenite ab 38.25 mt 1. 62 
an 2.50 il 0.30 . Thiiringerwald. p. 59, 1909. aplite. 

166 1.41'.1.3. Q 16.62 hy 3.29 Schleuse River, G. F. Steffen. H. Loretz, Granite In W. T., p.l53. or 37.81 mt 1. 62 Th firingerwald. Jb. Pr. C., L.-A., porphyry. ab 33.01 il 1. 22 
nn 1. 67 ap 0.34 IX, p. 290, 1889. 
c 2.65 

167 !.11.(3)4.1.3. Q 33.12 o.c 6. 47 Dreihrunnen, F. Kutscher. C. Chelius, Aplite. In W. T., p.153. or 28.91 di 0.86 Milbocus, Notbl. Ver. Erdk., ab 28.30 wo 1. 63 
Odenwald, ( 4) XIII, p. 8, 1892. 
Hesse. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

-------· -----------------

168 73.77 14.13 0.80 0.75 0.27 0.35 2.75 5.99 1. 29 0.10 0.18 SO a 0.08 100.46 2.622 

A2. II 1. 230 .138 . 005 .010 . 007 . 006 .044 .064 . 001 . 001 

169 75.24 11.00 2.21 1. 57 0.24 trace 3.86 4.78 0.42 0.20 0.25 99.77 

A3. III 1. 254 .108 .014 .022 . 006 - . 062 • 051 .003 

170 75.05 12.66 0.99 l. 07 0.11 0.87 3.01 5.64 0.53 0.11 SO a 0.10 100.14 2.625 

A3. III 1. 251 .124 .006 . 015 .003 .016 .048 .060 .001 

171 74.73 12.49 1.73 0.32 0.18 0.51 2.83 6.12 0.79 0.09 C02 0.32 100.30 2.610 SOs 0.19 

A2.ll 1. 246 .122 .011 .004 .005 .009 .045 .. 065 -

172 76.58 13.52 0.45 0.15 0.31 0.73 4.05 4.58 0.38 100:75 

A3.m 1. 276 .133 .003 .002 .008 . 013 .066 .049 

173 75.67 12.12 1. 87 0.29 0.17 0. 75 4.90 4.25 0.46 100.48 

A3.m 1. 261 .119 . 012 .004 .004 .014 .079 .046 (100. 47) 

174 74.02 13.90 1. 00 0.27 0.24 0. 77 4.53 4.41 0.73 99.87 

A3.m 1. 234 .136 .006 .004 .006 . 014 .073 .047 

175 73.58 14.30 1. 34 0.27 0.44 0.88 4.06 5.22 0.64 100.73 

A3. III 1. 226 .140 .008 . 004 .011 .016 .066 .055 

176 71.42 14.17 2.13 0.26 0.34 0. 73 4.35 5.95 1.17 
~ 

100.52 

A3.m 1.190 .139 .013 .004 .009 . 013 . 070 .064 

177 67.51 13.65 4.42 1. 29 0.80 2.29 4.61 4.20 0.99 0.28 0.16 100.20 

A2,II 1.125 .134 .028 . 018 .020 .041 .074 . 045 .004 .001 

178 73.80 12.70 1. 34 0.17 0.15 0. 79 4.02 5.59 1.08 0.15 trace trace C02 0.11 99.90 2.598 

A2.Il 1. 230 .124 .008 . 002 . 004 .014 .065 .060 .002 - -

179 70.48 13.44 2.13 1. 32 0.60 1. 51 4.06 4.98 0.60 0.44 0.47 trace C02 0.10 100.13 2.630 

A2.II 1.175 .131 .013 • 018 .015 .027 .066 .053 .006 .003 -

180 . 74.09 13.40 0.64 0.85 0.28 0.91 4.61 4.70 0.66 0.40 100.54 

Aa.m 1.235 .131 .004 .012 .007 .016 .074 .050 .003 

181 69.30 12.75 2.26 2.90 0.92 1. 56 3.89 4.61 1.11 0.13 0.38 99.81 

A2. II 1.155 .125 • 014 .040 .023 .028 .063 .049 .002 .003 

182 73.92 12.72 0.86 1.14 0.44 1.14 3.55 5.65 0.50 0.06 0.36 100.34 

A2.II 1. 232 .125 .005 .016 .011 .020 .057 .061 .001 .003 
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OH.DEH. 4. QUARDOFELIC. BRITANNARE-Continued. 

SUDRANG 3. SODIPOTASSIC. LIPAROSE-Continued. 

--
No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

1.(3)4.1.113. Q 33.90 hy 1. 23 Magdeburg, Fischer. F. Klockmann, Quartz In W. T., p.153. 
or 35.58 mt 1.16 Prussia. Jb. Pr. G. L.-A .• porphyry ab 23.06 il 0.15 
[Ill 0.83 up 0.~4 XI, p. 186 (1890), breccia. 
c 2. 75 1892. 

HiS 

I11 .(3)4.1.3. Q 34.20 ac 2. 31 Waldow, 1\f. Dittrich. L. Milch, Granite Glacial bowlder. 
cr 28. :i(l lly 1. 92 Pommern. Mt. Nw. Ver. Neup., porphyry. SameasNo.155. ub 29.87 mt 2. 09 

il 0.46 XLI, p. (10), 1909. 

Hi!) 

I. (3)4.1(2).3. Q 34.02 hy 1.49 Wolfsklippen, · Kli.iss. 0. H. Erdmannsdoer:.. Granite 
or 3a. 36 mt 1. 39 n. Plessenburg, fer, Jb. Pr. G. L.-A.,. porphyry. ub 25.15 ap 0.34 
[Ill 3.61 Brocken, Harz. XXVII, p. 350, 1906. 

170 

c 0.31 

!.114.111•113. Q 33.78 hy 0.50 Tannen tal, Eyme. 0. H. Erdmannsdoer- Granite. 
or 30. l4 mt 0.93 n. Pflessenburg, fer, Jb. Pr. G. L.-A., ab 23.58 hm 1.12 
[Ill 2.50 Brocken, Harz. XXVII, p. 344, 1906. 
c 0. 31 

171 

!.114.1(2).311 • Q 33.12 hy 0.80 Zadel, E. Worm. E. Worm, Aplite. 
or 27.24 mt 0.46 n. Meissen, In. Diss. Leip., ab 34.58 il 0.15 
lll1 3. 61 Saxony. p. 32, 1913. 
c 0.51 

172 

!.114.1.3(4). Q 29.70 ac 2. 77 Near Meissen, E. Worm. E. Worm, Aplite: or 25.58 dl 0.86 Saxony. In. Diss. Leip., ab 38.25 wo 1.1(1 
mt 0.93 p. 32, 1913. 
hm 0.32 

173 

!.4.1(2).3(4). Q 28.80 hy 0.60 Near Meissen, E. V\Torm. E. Worm, Aplite. 
01' 26.13 mt 0. 93 Saxony. In. Diss. Leip., ab 38.15 hm0.30 
an 3.89 p. 32, 1913. 
c 0. 20 

174 

I.4.1(2).3. Q 27.42 hy 1.10 Near Meiasen, E. Worm. E. Worm, Granite. or 30.58 mt 0.93 Saxony. In. Diss. Leip., ab 34.58 hm 0.64 
an 4. 45 p. 32, 1913. 
c 0.31 

175 

!.4.1.3.8 Q 21. t-4 dl 1. 73 Rotte~tz, E. Worm. E. Worm, Granite. or 35.58 hy 0.10 n. Meissen, In. Diss.'Leip., ab 36.08 mt 0.93 
an 1. 39 hm 1.44 Saxony. p. 32, 1913. 

176 

I(II).4.1(2).3( 4). Q 20.28 dl 4. 32 Zadel, E. Worm. E. Worm, Granite. or 25.02 wo 0.35 
ub 3R. 77 mt 3. 25 n. Meissen, In. Diss. Leip., 

177 

on 4.17 il 0. 61 Saxony. p. 32, 1913. 
hm 2.24 
ap 0.34 

I.4.1.3.8 Q 27.84 nc 0. 46 Breiterberg, C. Ambronn. C. Ambronn, Schliere in or 33.36 di 0.80 
ub 33.54 wo 1.16 n. Li.iptitz, In. Diss. Leip., quartz 

f) 0.30 Saxony. p. 43, 1907. porphyry. 
hm 1.12 

178 

I". 4. 111
• 3. Q 25.02 di 1. 08 Spielbery, C. Ambronn. C. Ambronn, Quartz or 29.47 hy 1.00 

ab 34.58 mt 2. 78 n. Col men, In. Diss. Leip., porphyry. 
an 3.34 il o. 91 Saxony. p. 32, 1907. 

hm0.16 

179 

ap 1.01 

!.4.1.3( 4). Q 27.84 hy 1. 76 Striegau, F. Riegner. F. Riegner, Center of Also Milch and or 27.80 mt 0. 93 
nb 38.77 ap 1.01 Silesia. ln. Dlss. Bres., schliere in Riegner, N.d. 
an 1. 67 p. 30, 1909. ·granite. B. B., XXIX, c 0.10 p. 376, 1910. 

180 

Of. No. 270, 
!.4.2.3. 

I(II).4.1(2).3. Q 24.30 dl 1.,18 Striegau, F. Riegner. F. Riegner, Border of Also as above. or 27.24 hy 4. 87 
ub 33.01 mt 3. 25 Silesia. In. Diss. Bres., schliere in Of. Nos.180,182. 
an 3.61 il 0. 30 p. 31, 1909. ~ranite. 

ap 1. 01 

181 

I.4.1.3. Q 29.16 di 0.68 Striegau, F. Riegner. F. H.iegner, Granite about Also as above. or 33.92 hy 2. 09 
ab 29.87 mt 1. 39 Silesia. In. Diss. Bres., schliere. Cf. No. 56, 
an 1. 95 il 0.15 p. 34, 1909. !1.5.2.3 and 

ap 1. 01 No. 71, 

182 

!1.5.2.4. 
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183 76.42 12.73 0.69 0.20 0.31 0.68 3.75 5.06 0.39 100.23 

Aa.m 1. 274 .125 .004 . 003 .008 .01S .061 .054 

184 74.03 13.87 0.09 0.95 0·.15 0.30 3.71 6.14 1.17 trace 0.27 F trace 100.68 2.662 
LhO trace 
Cu trace 

A2.II 1. 234 .136 .001 .013 . 004 . 005 .059 .056 - .002 

185 73.00 15.02 1. 51 ·o. 91 0.35 0.40 3.85 4.42 0.62 0.58 100.66 

Aa.m 1. 217 .147 .009 . 013 .009 . 007 .062 .046 .007 
0 

186 72.68 16.10 2.19 n. d. 0.21 0.58 3.39 4.46 0.52 100.13 

A4.IV 1.211 .158 .014 (.028) .005 . 010 .055 .048 

' 
187 72.87 14.90 1. 80 1. 05 0.18 0.75 3.03 5.00 0.32 99.90 

Aa.m 1. 215 .146 .011 . 015 .005 . 014 .048 .053 

188 70.10 15.44 0.57 n. d. 0.30 0.25 3.90 7.91 0.99 99.46 

B3.IV 1. 168 .151 . 004 (.008) . 008 . 004 . 063 .084 

189 76.23 12.04 0.63 0.77 0.41 0.44 4.06 4.11 0.97 0.15 0.09 99.90 2.690 

Aa.m 1.271 .118 .004 .011 .010 . 008 . 066 . 043 .001 

190 72.00 13.66 1. 80 0.22 0.92 0.97 4.16 4.79 1.16 0.08 0.34 100.10 2.674 

Aa.m 1. 200 .134 .011 .003 .023 . 017 . 067 . 051 .004 

191 71.37 13.29 1. 64 0.77 0.42 0.95 3.87 5.43 1.48 0.12 0.37 99.71 2.64 

Aa.m 1.190 .130 .010 .011 .011 .017 . 063 .057 .005 

192 75.70 10.83 2.51 0.95 0.08 0.48 4.10 5.08 0.41 0.25 100.19 2.65 

A3.ill 1. 262 .106 . 016 . 013 . 002 .009 . 066 .054 .003 

193 75.35 10.84 1. 46 2.08 0.13 0.57 , 3. 97 5.05 0.14 0.06 0.23 99.88 2.67 

Aa.m 1. 256 .106 .009 .029 .003 . 010 . 065 .054 .003 

194 74.88 12.71 1. 28 0.56 0.16 0.55 4.02 5.98 0.43 0.12 trace 100.67 2.66 

A 

a.m 1. 248 .125 . 008 . 008 .004 . 010 . 065 .064 --

95 74.55 13.35 1. 45 0.18 0.24 0.85 3. 891 4.57 0.42 0.11 trace 0.15 99.76 2.62 

2.II 1. 243 .131 .009 .003 .006 . 015 . 063 .048 - .. 001 

1 

A 

1 96 74.96 13.65 0.38 0.45 0.05 0.31 4.75 5.09 0.50 100.15 2.62 

m 1. 249 .134 .003 .006 . 001 .005 .077 .054 

1 97 70.56 14.02 2.01 0.67 0.95 1. 69 4.30 4.90 0.55 0.12 0.41 100.18 2.65 

A3. m 1.176 .137 .013 .009 .024 .030 .069 .052 . 005 

1 98 76.28 13.19 n. d. 1. 23 0.42 0.88 4.18 4.32 0.39 0.12 101.01 2.622 

B 3."IV 1. 271 .129 - . 017 .011 . 016 ' .068 .046 

1 99 75.34 11.74 1. 07 0.36 0.35 0.93 3.12 5.96 0.48 0.11 trace 99.46 2.64 

B :\.IV 1.256 .115 . 007 .005 . 009 . 017 .050 .063 -
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188 !.114.111.3. Q 33:18 di o. 65 Abruzzen, F. Riegner. F. Riegner, Aplite 
or 30.02 hy 0.50 n. Cunnersdorf, In. Diss. Bres., (dikeletin ab 31.96 mt 0. 70 
an 2. 78 hm 0.16 Riesenge birge. p. 46, 1909. schliere). 

184 !.4.1.3.0 Q 28.44 hy 1. 98 Kleiner Kornberg, A. Bottger. F. v. Sandberger, Granite. In W. T., p. 153. or 36.14 mt 0. 23 Erzgebirge. Sb. Miinch. Ak., ab 30.92 ap 0.67 
c 1. 22 XVIII,p.466, 1888. 

185 1.(3)4.1.311 • Q 32.76 hy 0.90 Sattel berg, A. Schwager. M. Schuster, Aplite. 
or 25.58 mt 1. 39 n. Nieder Kirchen Erl. G. Kt. Bay., ab 32.49 il 1. 06 
an 1. 95 lun 0.48 Bl. Kusel, XX, p. 31, 1910. 
c 3.26 Bavaria. 

186 !.(3)4.111.3. Q 32.40 hy 4.20 Viets berg, A. Schwager. Schwager and Granite. In W. T., p. 153. or 26.69 n. Karlsbad, v. Giimbel, ab 28.82 
nn 2. 78 Bohemia. Geogn. Jhft.; VII, 
c 4.59 p. 69, 1895. 

187 !.(3)4.1(2).3. Q 34.32 hy 1.03 Vlegyasza Moun- Govt. lab. G. Szadeczky, Rhyolite. or 29.t17 mt 2.55 tains, .Ref. N.J., 1903, II, nb 25.15 
an 3.89 Hungary. p. 72. 
c 3.16 

188 !.411.1.113. Q 15.72 hy 1.86 Zawrat, Z. Weyberg. Z. \Veyberg, Granite. 
Ol' 46.70 Tatm Mountains, Ref. N.J., 1912, I, ab 33.01 
an 1.11 Hungary. p. 398. 

189 !.(3)4.1".3( 4). Q 35.10 hy 1. 79 Inn River, 0. Ziist. U. Grubenmann, Quartz 
or 23.91 mt 0. 93 Ardez-Tarasp Btr. G. Kt. Schw., porphyry. ab 34.58 il 0.15 
an 2.22 Road, Lower XXIII, p. 204, 1909. 
c 0.10 Engadine, 

Switzerland. 

190 1.4.1(2).311 • Q 26.16 hy 2.30 Galgenhiigel, 0. Ziist. U. Grubenmann, Gra:nite. or 28.36 il 0.46 below Sent, Btr. G. Kt. Schw., nb 35.11 hm 1. SO 
an 4.45 tn 0.20 Lower Engadine, XXIII, p. 196, 1909. 

Switzerland. 

191 1.4.111.3. Q 25.92 di 1. 51 Platta Mala, 0. Zi.ist. U. Grubenmann, Granite. 
or 31.69 hy 0. 40 

Lower Er1gadine, Btr. G. Kt. Schw., ab 33.01 mt 1. 39 
an 2. 78 il 0. 76 Switzerland. XXIII, p. 191, 1909. 

hm 0.64 

192 111.(3)4.1.3. Q 33.06 fiC 6. 47 Platzero, L. Hezner. U. Gru benmann, Paisanite. Pers. com. or 30.02 di 2.00 Bernina Gebiet, Schw. Chem. Zeit., ab 27.25 hy 0.10 
mt 0.46 Switzerland. I, p. (2), 1914. . 
il 0.30 

193 1(II).(3)4.1.3. Q 32.46 ac 4.16 Morteratsch Glacier, L. Hezner. U. Grubenmann, Paisanite. or 30.02 liS 0.•19 Bernina Gebiet, pers. com. nb 27.25 di 2. 45 
hy 2.44 Switzerland. 
il 0.46 

194 1.4.1.3.0 Q 27.84 ac 1. 85 Piz Chalchagu, L. Rezner. U. Grubenmann, Alkali Pers. com. or 35.58 di 1. 86 Bernina Gebiet, Schw. Chern. Zeit., granite. ab 31.96 wo 0.23 
mt 0.93 Switzerland. I, p. (2), 1914. 

195 1.114.1(2).3 .. Q 32.82 hy 0.60 Piz Chalchagu, L. Rezner. U. Grubenmann, Aplite. or 26.69 mt 0. 70 Bernina Gebiet, pers. com. ah 33.01 hm 0.96 
an 3. 34 np 0. 34 Switzerland. 
c 0.82 

196 !.4.1.311
• Q 27.06 <li 0.49 Piz Dadeno, L. Hezner. U. Gruben.ri:tann, Aplite. 

01' 30.02 hy 0.23 Ponteglia Gebiet, pers. com. ab 40.35 mt 0. 70 
an 0.83 Switzerland. 

197 111.4.1(2).3. Q 22.80· di 3.03 Piz Posta Bialla, L. Hezner. U. Grubenmann, Aplite. or 28.91 hy 1. 00 Ponteglia Gebiet, pers. com. ab 36.15 mt 0.93 
an 4.45 il o. 76 Switzerland. 

hm 1.44 

198 1.114 J.(2) .3( 4). Q 31.74 by 3.15 Aletschhorn, L. Duparc. E. v. Fellenberg, Granite Not in W. T. or 25.58 Aannassif, Btr. G. Kt. Schw., gneiss. ab 35.63 
an 4.17 Switzerland. XXI, p. 22, 1893. 

199 !.114.1.3. Q 32.88 di 1. 94 Voralp, 0. Fischer. 0. Fischer, Granite Border of dike. or 35.02 WO 0.93 .Aarmassif, T.M.P.M., porphyry. Cf.No.29,I.4.1.2 ab 26.20 mt 1.16 
an 0. 56 hm0.32 Switzerland. XXIV, p. 73, 1905. 
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200 73.68 12.70 1. 34 0.89 0.21 ·1.13 4.65 5.37 0.35 0.12 trace 100.44 2.64 

A3. III 1. 228 .125 .008 .013 .005 .. 020 .075 .057 -

201 73.33 15.90 0.06 0.21 trace 0.70 4.36 4.83 0.21 0.11 trace 99.71 2.518 

A3. III 1. 222 .156 - 0.03 - . 013 .070 • 051 

202 73.83 12.66 1. 85 0.40 0.35 0.82 2.83 6.39 0.68 0.13 100.08 2.64 

A 3. III 1. 231 .124 .012 .006 .009 .014 .045 .068 .002 

203 73.36 14.59 1.13 0.47 0.23 1. 28 3.53 4.43 0.59 0.06 trace 0.43 0.07 100.17 2.64 

A2.· II 1. 223 . 143 .007 .007 .006 .023 .056 .047 - .003 .001 

204 73.88 13.86 1.10 0.66 0. 17 0.41 2. 70 6.14 0.76 trace 99.68 2.658 

A 3. III 1. 231 .136 .007 .009 .004 .007 . 044 .065 -

2 05 70.48 14.48 1. 99 0.64 1. 04 0.62 2.46 5.98 1. 68 0.30 99.67 2.719 

A 3. III 1. 175 .142 . 013 .009 .026 . 011 .040 .064 .004 

2 06 70.25 14.01 1.12 1. 59 0.94 0.86 2.63 5.97 0.46 0.89 0.43 0.19 0.08 99.42 2.690 

B 2. III . 1.171 .137 .007 .022 .024 • 015 . 042 .062 .005 . 001 .001 

2 07 73.23 11.46 2.44 1.15' 0.63 0.51 4;12 5.33 0.44 0.14 99.45 2.60 

B 3. IV 1. 221 .112 .015 .016 . 016 .009 .066 . 056 

2 08 65.95 15.24 1.18 2.27 1. 87 1. 22 3.78 5.02 1. 91 0.10 0.64 0.47 trace 99.65 

A 2. II 1. 099 .149 .008 .032 .047 • 021 . 061 .053 .008 .003 -

2 09 67.04 16.00 2.11 1. 55 0.69 1. 00 4.65 5.49 1. 53 0.92 100.95 

B 3. IV 1. 117 .157 .013 :022 .017 . 018 .075 .059 .012 

2 10 74.18 13.91 n. d. 0.83 0.33 0. 70 4.91 5.40 0.60 0.12 0.19 101.17 2.56 

B 3. IV 1. 236 .136 - .011 .008 .013 .079 . 057 .002 . 001 

2 11 73.40 13.70 n. d. 1. 53 0:62 1.10 4.48 .5. 34 0.60 0.05 0.25 101.07 2.62 

B 3. IV 1. 223 .134 - .021 I .016 .020 .073 .056 - .002 

2.12 73.62 12.32 2.82 0.60 0.51 '0.61 3.43 5.57 0.72 trace 100.20 

A 3. III 1. 227 . 121 .018 .008 .013 .011 .055 .060 -

213 72.13 11.28 4.87 0.51 0.33 1.71 3.92 4.54 0.72 0.44 100.45 

A 3. III 1. 202 . 111 . 031 .007 .008 .030 .063 .048 .006 

214 75.17 14.05 0.21 n. d. 0.16 0.32 4.57 5.00 0.45 B20a trace 99.93 

A3. III 1. 253 . 138 .001 (. 002) .004 .005 . 074 .053 

215 72.89 14.50 n. d. 2.48 1. 17 0.58 4.42 4.23 n. d. 0.06 100.33 

A4. IV 1. 215 .142 - .035 . 019 .010 . 071 . 045 . 001 
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200 111 .4.1.3. Q 24.78 ac 3. 23 Voralp, 0. Fischer. 0. Fischer. Granite. 
or 31.69 eli 4.05 Aarmassif, T.M.P.M., ab 35.63 WO 0.35 

mt 0.23 Switzerland. XXIV, p. 56, 1905. 

201 I .4.1(2) .R11
• Q 28.02 hy o. 40 Piz Giuf, · Not stated. F. Weber, Aplite. 

or 28.36 Aarmassif, Btr. G. Kt. Schw., ab 36.68 
an 3. 61 Switzerland. XIV, p. 102, 1904. 
c 2. 24 

202 1.114.111.(2)3. Q 31.14 di 0.65 Voralptal, ·L. Hezner. U. Grubenmann, Granite 
or 37.81 hy 0.60 Bernese Alas, per~. com. porphyry. ab 23.58 mt 0.93 
an 3.06 il 0.30 Switzerlan . 

hm 1.28 

203 1.(3)4.1(2).3. Q 34.32 hy o. 73 Lauffenburg, L. Hezner. P: Niggli, Aplite. 
or 26.13 mt 1. 62 Be:rnese Alas, pers. com. ab 29.34 up 1. 01 
an 3. 61 Switzerlan . 
c 2. 75 

204 1.(3)4.1.(2)3. Q 33.42 hy 0.66 Inner Ferrera, G. Riitschi. G. R: iitschi, Aplite. 
or 36. 14 mt 1. 62 Rofna, In. Diss. Ziir., ab 23.06 
an 1. 85 Switzerland. p. 25, 1903. 
c 2.04 

205 I.114. 111 .(2)3. Q 30.18 hy 2.60 Mulin, G. Riitschi. G. R iitschi, Granite 
01' 35.58 mt 1.16 n. Andeer, In. Diss. Ziir., porphyi·y. ab 20.96 il o. 61 
an 3. 06 hm 1.28 Rofna, p. 35, 1903. 
c 2. 75 Switzerland. 

206 I11 ."4.1(2), (2)3. Q 29.28 hy 3. 85 Ausser Ferrera, G. R iitschi. G. Riitschi, Granite 
or 34.47 mt 1. 62 Rofna, In. Diss. Ziir., porphyry. ab 22.01 il o. 76 
an 3.34 ap 0.34 Switzerland. p. 19, 1903. 
c 2.14 

207 I(II).114.1.3. Q 28.38 ac 4. o'2 Tremola, K. M. Jene. P. Wainziok, Granite. 
or 31.14 di 2.07 St. Gotthard, In. Diss. Ziir., ab 29.34 hy 2.02 

mt 1.16 Switzerland. p. 17, 1906. 

208 I(II).4.111.3. Q 19.80 hy 6. 81 Bibertenalpeli, L. Hezner. B. G. Escher, Granite.· 
or 29.47 mt 1. 86 Todi, Switzer- In. Diss. Ziir., ab 31.96 il 1. 22 
an 3.06 ap 1. 01 land. p. 108, 1911. 
c 2. 45 

209 I 11 .411.1(2).3. Q 15.(\0 hy 1. 70 Kaserncr;at, C. Schmidt. C. Schmidt, Porphyry. In W. T., p. 153. 
or 32. RO mt 2.32 Win galle N.J. B. B., IV, ab 3fl. 30 il 1. 82 
an 5. 00 hm 0.48 Mountains, p. 432, 1886. 
c Q.51 Switzerland. 

210 !.4.1.311 • Q 22.98 di 2.32 Groppo Maggio, M. Ferrari, M. Ferrari, Granite. 
01' 31.69 hy 0.83 n. Parma, Italy. Mem. Ac. Line., ab 41.39 il 0. RO 

ap 0.34 (5), VIU, No. 4, 
p. 176, 1910. 

211 1.4.1.3.0 Q 23.64 di 1.89 Groppo Maggio, M. Ferrari. M. Ferrari, Granite. 
or 31.14 hy 3. 41 n. Parma, Italy. Mem. Ac. Line. (5), ab 38. 2.5 ap 0. 67 
o.n 1.39 VIII, No.4, 

p. 176, 1910. 

212 1.114.1.3. Q 30.42 di 1. OS Gavorrano, A. Martelli. A. Martelli, Tourmaline 
or R3. 36 hy 0.80 Tuscany, Italy. Rend. Ac. Line., granite. ab 28.82 mt 1. 86 
an 1. 67 hm 1.60 XVIII (2), p. 667, 

1909. 

213 I(II) .11 4.1.3. Q 29.88 di 1. 73 Gavorrano, A. Martelli. A. Martelli, Granite. 
or 26. fi9 wo 2.55 Tuscany, Italy. Rend. Ac. Line., ab 33.01 mt 0. 23 

il 0. 91 XVIII (2), p. 666, 
hm 4.80 1909. 

214 !.4.1.311• Q 28.50 hy 0.66 Monte Capanne, E. Manasse. E. Manasse, Tourmaline Notin W. T. or 29.47 Elba. Mem. Soc. Tosc. aplite. ab 38.77 
an 1. 39 Sc. Nat., XVII, 
c 0. Ill p. 224, 1900. 

215 111.4.111 .3( 4). Q 26.76 hy 6. 39 Pietre Cotte, Pisani. A. Lacroix, Rhyolite or 25.02 i!" 0.15 Vulcano C. R., CXLVII, ob~idian. ab 37.20 
Aeolian Islands. an 2. 78 p. 1454, 1908. 

c 1. 63 
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216 71.60 13.05 0.92 1. 26 0.69 1. 94 4.65 4.90 0.62 0.14 99.77 

A3. m 1.193 .128 . 006 . 018 . 017 .035 .075 . 052 . 002 

217 71.41 13.30 n. d. 2.40 0.85 2.63 4.30 4.57 0.12 0.25 99.83 

A4. IV 1. 190 .130 - .033 . 021 . 046 . 069 . 049 .002 

218 74.37 12.65 2.58 n. d. 0.20 1. 22 3.87 4.57 0.22 0.02 99.70 

A4. IV 1. 240 .124 . 016 (. 032) . 005 .021 .063 . 049 

219 74.61 12.68 0.09 1. 36 0.21 0.69 3.68 4.77 1. 37 0.04 0.08 99.58 

A3. III 1. 244 . 124 . 001 .019 . 005 . 013 .060 . 01>1 . 001 

220 73.09 13.80 1. 28 0.68 0.37 0.69 3.77 5.36 0.60 0.72 0.38 0.07 trace C02 none 100.83 
Zr02 0.02 

Al. I 1. 218 .135 .008 .010 .009 . 013 . 061 . 057 . 005 - - 803 none 
· BaO none 

221 70.50 14.28 0.75 1. 22 0.49 1. 00 3.62 5.28 2.86 0.10 0.47 0.11 0.04 100.72 

A2. II 1. 175 . 140 .005 . 017 . 012 . 018 .058 l .056 .006 .001 - C02 none 

222 74. 76 11.60 3.50 0.19 0.18 0.07 4.35 4.92 0.64 trace trace 100.21 

A3. III 1. 246 . 11·1 . 022 .003 . 005 . 001 . 070 . 052 - -

223 74.09 10.88 3.35 0.42 0.30 0.16 4.56 4.45 1. 52 99.73 

A3. III· 1. 235 .107 . 021 . 006 .008 . 003 . 074 .048 

224 73.23 12.25 3.25 0.28 0.13 0.25 4.44 4.32 1. 74 99.89 

A3. III 1. 221 .120 . 020 . 004 .003 . 005 .072 .046 

225 73.35 13.08 3.06 n. d. 0.08 0.08 4.68 4.99 1. 00 100.32 

A4. IV 1. 223 .128 . 019 - . 002 . 001 • 076 . 053 

226 71.81 14.44 2.77 n. d. none 0.60 3.37 6.08 1. 00 0.23 100.30 
·I 

A4. IV 1.197 . 142 .018 (. 036) - . 011 . 055 . 065 .003 

227 71.23 14.51 1. 56 1. 27 0.04 none 4.50 5.86 0.43 0.42 99.82 I 
A3. III 1. 187 .142 . 010 .018 . 001 - .073 . 063 .005 

228 71.21 14.95 1. 81 n. d. 0.15 0.63 3.97 5.83 1.13 0.20 99.88 

A4. IV 1.187 .147 . 001 (.022) .004 .011 . 065 . 062 . 003 

229 76.74 11.12 1. 00 0.78 0.19 0.82 3.35 5.87 0.19 0.05 100.11 

A3. III 1. 279 .109 . 006 .014 .005 . 014 .054 . 063 -

230 76.10 12.90. n. d. 0.81 0.27 0.63 3.88 4.63 0.44 0.07 99.83 

A3. III 1. 268 .126 - .011 . 007 .011 .063 .049 . 001 

231 75.46 12.05 1.11 0.99 0.25 1.16 2.99 5.53 0.97 100.51 

A3. III 1. 258 .118 .007 . 014 .006 . 021 .048 .059 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock uame. Remarks. 

".4.1.3". Q 22.08 di 6.l!i Eruption 1888-89, Pisani. A-. Lacroix, Rhyolite. 
or 28.91 wo 0.81 Vulcano, C. R., CXLVII, ab 39.30 mt 1.39 
an 0.28 il 0.30 Aeolian Islands. p. 1454, 1908. 

2lG I 

(II) .4.111 .3. Q 22.62 di 6.34 Monte Lentia, Pisani. A. Lacroix, Rhyolite. 
or 27.24 hy a. 24 Vulcano C. R., CXLVII, ab 36.1.5 ap 0. 67 

Aeolian Islands. an 3.34 p. 1454, 1908. 

217 I 

•
114.1(2).3. Q 29.88 di 2. 20 F~r~ia y ecc.hi~, F. Glaser. A. Bergeat, Obsidian. In W. T., p.153.· 

or 27. 2·1 hy 3.57 L1pan, Aeolian Ab. Miinch. -Ak., ab 33.01 
un 3.34 Islands. XX, p. U1, 1899. 

218 I 

•
114.1(2) .3. Q 31.80 hy 2. 74 Conca Cannas, H. S. Washing- H. S. Washini:ton, Obsidian. Mt omitted 

or 28.36 mt 0. 23 Monte Arci, ton. A. J. S., X...:rXVI, from norm ah 31.44 il 0.15 
un 3. 61 Sardinia. p. 582, 1913. in ref. 

219 I 

.4.111 .3. Q 28.50 hy \).90 Cap anna, H. S. Washing- H. S. Washington, Liparite. Mt omitted 
or 31.69 mt 1.16 n. Marubbiu, ton. A. J. S., XXXVI, from norm ab 31.96 il 0. 76 
an 3. 61 hm 0.48 Monte Arci, p. 582, 1913. in ref. 
c 0. 41 Sru·dinia. 

220 I 

.4.1(2).3. Q 26.58 hy 1. 99 Punta Brenta, H. S. Washing- H. S. Washinl:ton, Perlite. Mtomitterl or 31.14 mt 1.16 
ab 30.39 il 0. 91 n. Uras, Monte ton. A. J. S., X XVI, from norm 
an 4. 17 ap 0.34 Arci, Sardinia. p. 582, 1913. in ref. c 1.12 

221 I 

"11.114.1.3. Q 31.44 ac 3. 70 Comende, M. Dittrich. H. Rosenbusch, Comendite. In W. T., p. 153. 
or 28.91 di 0. 22 San Pietro Island, Elem. Geste., ub 32.49 wo 0. 46 

mt 0. 70 Sardinia. · p. 257' 1898. 

222 I 

lim 1. 76 

(II).(3)4.1.3. Q 31.32 ac 6. 93 Guardia dei Mori, A. Johnsen. A. Johnsen, Comendite. Also inN .J.C.B. 
or 26.69 di 0.65 San Pietro, Abh. Pr. Ak. Wiss., 1912, p. 738. ub 30.92 hy 0.50 

mt 1.39 Sardinia. Anh. No.2, 

223 I 

p. 22, 1912 . 

. 114.1.3(4). Q 30.18 di 0.6.5 Canale del Baccio, A. Johnsen. A. Johnsen, Comendite. Also in N.J.C.B. 
01" 25.58 mt 0.!13 San Pietro, Abh. Pr. Ak. Wiss., 1912, p. 738. ab 37.73 hm 2.56 
an 0.56 Sardinia. Anh. No.2, 

224 I 

p. 22, 1912. 

.4.1.3". Q 26.88 ac 0. 46 Cala Lunga, A. Johnsen. A. Johnsen, Comendite. Also inN .J.C.B. 
or 29.47 di 0. 22 San Antioco, • Abh. Pr. Ak. Wiss., 1912, p. 738. ab 39.30 hy 0.10 

hm 4.18 Sardinia. Anh. No.2, 

225 I 

p. 22, 1912. 

".4.111.3. Q 25.98 hy 4.36 Roccadella Guardia, A. Johnsen. A. Johnsen, Liparite. AlsoinN.J.C.l3. 
or 36.14 il 0. 46 San ·Antioco, Abh. Pr. Ak. Wiss., 1912, p. 73~. ab 28.82 
an 3.06 Sardinia. Anh. No.2, 

22G I 

c 1.12 p. 33, 1912. 

.4.1.3.0 Q 22.02 hy 0.50 Calasetta, A. Johnsen.- A. Johnsen, Liparite . Also inN .J.C.B. 
or 35.03 mt 2.32 San Antioco, Abh. Pr. Ak. Wiss., 1912., p. 738. ab 38.25 il 0. 76 
c 0. 61 Sardinia. Anh. No.2, 

227 I 

p. 28, 1912. 

".4.111.3. Q 22.80 hy 2. 7$ Sisimeddu, A. Johnsen. A. Johnsen, Liparite. Also inN .J.C.B. 
or 34.47 il 0.46 San Antioco, Abh. Pr. Ak. Wiss., 1912, p. 738. ub 34.06 
an :J.06 Sardinia. · Anh. No.2, 

228 I 

c 0.92 p. 33, 1912. 

11.(3)4.1.113. Q 33.96 ac 2. 77 Ca~o Bellavista, C. Riva. C. Riva, Quartz 
or 3.5.03 ns 0. 24 ardinia. Att. Ac. Sc. Nap., porphyry. ab 24.10 di 3.38 

hy 0.90 (2), XII, No. 0, 
p. 40, 1905. 

229 I 

.(3)4.111.311. Q 33.42 lly 1. 92 Ca~o Bellavista, C. Riva. C. Riva, Quartz 
or 27.24 il 0.15 ardinia. Att. Ac. Sc. Nap., porphyry. ab 33.01 
an 3.06 (2), XII, No. 9, 

230 I 

c 0.31 p. 39, 1905. 

.(3)4.111.3. Q 34.26 di 2.32 Southern Ural Not 13tated. A. Ginsberg, Rapakiwi 
or 32. SO hy 0.36 Mountains, Ann. Inst. Polyt. granite. ab 25.15 mt 1.62 Russia. St. Pet., XV, an 3.06 

231 I 

p . 211 1911. 
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232 75.35 12.46 1.14 1. 03 trace 0.69 3.08 5.41 0. 71 0.27 100.14 

A3. III 1. 256 .122 .007 .014 - .013 .050 .057 

233 69.91 13.76 2.17 1. 23 0.46 1. 39 4.45 6.33 0.12 none 0. 16 0.11 trace C02 none 100.09 

A2. II 1.165 .135 .014 • 017 . 012 .025 .072 .067 .002 .001 -

234 74.13 13.88 ·0. 96 0.75 0.15 0.92 4.68 5.01 n. d. trace trace 0.18 Cl 0.09 100.48 2.349 

A3.m 1. 236 .136 .006 . 010 .004 . 016 .075 .053 - - .003 

235 73.72 13.07 0.29 1. 28 0.22 2.10 4.58 5.01 n. d. ·trace 0.52 110.79 

A3.m 1. 229 .128 .002 • 018 ,006 . 038 . 074 .053 - .007 

236 76-82 12.46 1. 06 n. d. 0.05 l. 35 2.85 5.71 0.24 100.54 

A4. IV 1. 280 .122 .007 (. 014) . 001 .024 ,046 . 061 

237 75.25 11.60 0.78 3.00 0.39 0.70 3.98 4.20 n. d. 0.19 100.09 

A3. m 1. 254 .114 .005 ,042 .010 . 013 .065 .044 .002 

238 73.55 12.20 2.75 0.26 0.90 l. 08 3. 74 4.90 0.63 0.18 100.15 

A3. m 1.226 .120 .017 .004 .023 .019 .060 .052 .002 

239 71.95 11.95 4.08 0.53 0.99 0.42 4.51 4.79 0.75 0.42 100.39 

Aa. m 1.199 .117 .026 .007 .025 .007 .073 .051 .005 

240 71.70 13.26 0.08 l. 90 0,40 3.02 4. 72 4.74 0,58 0.50 0.04 100.94 

B2. m 1. 195 .130 .001 .026 .010 .054 .076 .050 .006 -

241 73.02 11.50 1. 98 2.31 0.11 0.34 4.85 4.64 0.59 0.57 0.14 100.05 2.627 

A2. II 1. 217 .113 .013 .032 '.003 .006 .078 .049 .007 .001 

242 73.9 13.6 1.4 0.5 0.3 0.4 4.4 4.4 0.5 0.2 99.6 

B3. IV 1. 232 .133 .009 .007 .008 .007 ,071 .047 .003 

243 71.7 14.0 0.6 1.1 0.3 1.0 6.0 4.9 0.2 100.3 

B3. IV 1..195 .137 .004 . 015 .008 • 018 .097 .052 

244 74.19 13.55 0.46 n. d. 0.28 0.94 5.68 4.82 0.40 trace 100.32 

A3. m 1. 237 .133 .003 (.006) .007 .017 .092 • 051 -

245 72.46 13.96 l. 65 0.89 trace 0.81 5.69 5.16 0.17 100.79 

A3.· III 1. 208 .137 .010 .013 - .014 .092 .055 

246 76.01 11.96 2.06 n. d. trace 0.26 4.46 4.73 0.28 trace 99.76 2.58 

A4. IV 1. 267 .117 .013 (.016) - .004 .072 .050 -

247 76.0 12.7 2.1 0.6 none 0.2 4.0 4.2 1.1 100.9 2.59 

B3. IV 1. 267 .125 . 013 .008 - .004 .065 • 045 
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232 !.(3)4.1(2).3. Q 34.86 hy 0.92 Southern Ural Not stated. A. Ginsberg, Rapakiwi 
or 31.69 mt 1.62 Mountains, Ann. Inst. Polyt. granite. nb 26.20 
nn 3. 61 Russia. St. Pet., XV, 
c 0.20 p. 211, 1911. 

233 !''.4.1.3. Q 1S.OO nc 1.85 Miask, Ural H. S. Washing- L. V. Pirsson, Aegirite 
or 37.25 di 3.83 Mountains, ton. A. J. S., XIII, granite. nb 35. f.i3 WO 0.58 

mt 2.32 Russia, p. 180,_1902. 
il 0.30 
np 0. 34 

234 !.4.1.311 • Q 25.9S di 1. 89 Kotan Dag, A. Dannen- A. Dannenberg, Obsidian. 
or 29. •17 hy o.a3 Caucasus. berg. T. M.P. M., XXIII, nb 39.30 mt 1.39 
~n 2. 22 p. 30, 1904. 

235 I".4.1.3". Q 23.94 di 7.00 Cmnpana Mare, W. T. Saidel. M. Reinhard, Aplite. Center of dike. 
or 29.47 wo 0.93 Arges Valley, In. Diss. Ziir., Of. No. 48, ub 3S. 77 mt 0.46 
nn 0. 28 Carpathian Moun- p. 89, 1906. II. 4.2.3. 

tains, Rumania. 

236 !.(3)4.1(2).3. Q 35.0•1 di 2.20 Cap Marsa, Not stated. Duparc, Pearce, and Liparite. In W. T., p. 153. 
or 33.02 hy 0. 79 n. Menerville, Ritter, Mem. Soc. nb 24.10 
nn 4.17 Algeria. Phys. Gen., 

XXX{II, p. 77,1900. 

237 111.(3)4.1.3(4). Q 32.22 rli 1. 92 Goure, Zindcr Ter- Pisani. A. Lacroix, Microgranite 
or 24.46 hy 4.f.i3 r.itory, n. Sokoto, C. R., (Paisanite). ab 34.06 mt 1.16 
nn 1. 39 il 0.30 Fr. Nigeria. CXL, p. 24, 1905. 

238 I 11 •114.1.3. Q 30.24 di 2. as Zi:qder, Pisani. Gentil and Riebeckite 
or 28.91 hy 1. 20 n. Lake Chad, Freydenberg, granite. 
nb 31.44 mt 0.46 Fr. Nigeria. C. R., CXLVI, o.n 2.22 il 0.30 

lun 2. 40 p. 354, 1908. 

239 I(II).4.1.3. Q 26.22 o.c 3. 23 Hadjer el Khemis, Pisani. Gentil and Riebeckite 
or 28.36 di 1. 51 n. Lake Chad, Freydenberg, rhyolite. 
o.b 3•1.58 hy 1. so Fr. Nigeria . C. R., CXLVI, . mt 0.46 

il 0. 76 p. 354, 1908. 
hm 2. 72 

240 I(II).4.1.3( 4). Q 21.12 di 6. 87 Kil. 176, Konakry- Pisani? Col. Azema, Granite. 
or 27.80 wo 2. 44 Niger R. R., C. R., Cong. Soc. 
o.b 39.82 mt 0. 23 
l\11 1.11 il 0.91 F1·ench Guinea. Sav. 1912, p. 111. 

2<11 I(II).4.1.311• Q 27.:30 ac 6. 01 Mungo Rapids, A. Lindner. A. Hintze, Grorudite. 
or 27.24 ns 0.12 Kamerun. Jb: Pr. G., L.-A., 
ab 33.54 di 0. 75 

hy 3. 20 XXVIII, p. 340 
il 1. 06 (1907), 1910. 
up 0. 34 

242 1.114.111.3(4). Q 30.12 hy 0. so Gebel Doukhan, Not stated. Couyat, Granite. 
01' 26.13 mt 0.93 Reel Sea, Egypt. C. R., CXLVII, 
ab 37.20 il 0.•16 
nn 1.95 hm 0.80 p. 869, 1908. 
c b.S2 

243 111.4.1.3(4). Q 1S.S4 ac 1. 8.5 Gebel Doukhan, Not stated. Couyat, Granite. 
or 28.91 ns 0.9S Reel Sea, Egypt. C. R., CXLVII, 
nb 44.54 di 4.0S 

il 1. 39 p. 869, 1908. 

244 1.4.1.3(4). Q 23.76 nc 1. 39 Acli Enfi, Eritrea. E. Manasse. E. Manasse, Granite. 
or 2R.36 ns 0.8.5 Stud. Petr. Erit., 
t\b 42.97 di 1. 51 

WO 1.16 p. 52, 1909. 

241 I".4.1.3( 4). Q 19.14 ac 4. 62 Alid Volcano, E. Manasse. E. Manasse, Obsidian. 
or 30.58 di 3.35 Buia, Eritrea. Stud. Petr. Erit., ab 42.97 p. 114, 1909. 

246 !.114.1.3. Q 31.50 ac 2.31 Moun~ Scholoda, G. T. Prior. G. T. Prior, Paisanite. In W. T., p.153. 
or 27.80 di 0.99 Abyssinia. I Min. Mag., ab 35.10 hy 1.58 XII, p. 264, 1900. 

247 1.(3)4.1.311• Q 35.94 mt 1. Sll Helabala, H. Arsandaux. H. Arsandaux, Rhyolite. Also in C. R., 
or 25.02 llm0.80 n. Djibouti, Roches Est Afr., CXXXVII, nb 34.06 
nn 1.11 French Somali. p. 75, 1906. p. 878, 1903. 
c 1.12 
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248 72.9 12.4 3.0 2.4 ,0. 5 0 1 4.4 4.3 0.4 100.4 2.46 

B3.IV 1.215 .122 .019 .033 • 013 .002 .071 .046 

249 71.7 14.2 1.6 1.6 0.4 none 3.8 4.6 2.2 100.1 2.42 

B3. IV 1.195 .139 . 010 .022 .010 - . 061 . 049 

250 71.4 ll.8 5.6 1.4 0.6 0.2 4.2 4.3 1.4 100.9 2.49 

B3. IV 1.190 .116 .035 .019 .015 .004 . 068 .046 

251 71.75 13.04 2.24 0.47 0.44 ·o. 74 3.52 5.35 0.47 0.27 1.18 0.23 99.70 

A2. II 1. 196 .128 .014 .007 .011 . 013 .056 . 057 . 015 . 002 

252 69.95 11.99 0.76 0.64 0.09 0.66 3.70 3.80 4.98 2.80 0.18 0.09 99.64 

A2. II 1.166 .118 .005 .009 .002 . 012 .060 .. 040 .002 -

253 69. 71 14.68 1. 09 1.48 0.34 1.11 4.36 5.67 0.44 0.30 0.47 0.08 99.73 

A2. II 1.162 .144 . 007 • 021 .009 .020 . 070 . 061 .006 -

254 62.73 15.42 . 5. 65 0.83 0.64 0.40 4.38 5.72 1. 36 0.97 1.41 0.24 99.75 

A2. II 1. 046 . 151 . 036 . 012 .016 . 007 . Oil . 061 . 018 . 002 

255 71.41 13.94 0.63 0.78 0.09 0.62 3.75 4.74 4.09 0.34 0.01 trace 0.09 Ce20s trace 100.49 

A2. II 1.190 .137 .004 .011 .002 .011 . 061 .05(1 - -- . 001 

256 75.13 12.03 1. 01 0.70 0.17 1. 27 3.44 5.48 0.29 0.29 99.81 2.603 

A3. III 1. 252 .118 .006 . 010 .004 .023 . 055 . 059 

257 73.96 13.64 0.78 1. 72 trace trace 2.82 6.52 0.64 trace Li20 0.10 100.18 

A3. III 1. 233 .134 .005 .024 - - .045 .069 -

258 72.25 13.97 0.76 1. 90 trace 0.63 2.77 6.58 0.31 LbO trace 99.21 

B3. IV 1. 204 .137 .005 ,.026 - .011 .045 .070 

259 70.96 15.65 0.81 1. 93 0.86 0.84 3.28 5.04 0.48 0.13 99.98 

A3. III 1. 183 .153 .005 .026 .022 .015 .053 .053 .002 

260 75.44 11.98 0.88 1. 02 0.10 0.33 4.06 5.01 0.68 0.13 trace trace C02 none 99.63 

A3. III 1. 257 .117 .006 . 014 .003 .004 . 065 . 054 - --

261 72.19 ll. 25 4.47 0.83 0.54 2.32 3.89 4.26 n. d. 99.75 

A3. III 1. 203 .110 .028 .011 . 014 . 041 . 063 . 046 

262 71.23 14.59 l. 98 0.65 0.16 1. 20 3.85 6.49 n. d. 100.15 

A3.lli 1. 187 .143 . 013 . 009 .004 . 021 . 062 . 069 

263 75.34 11.72 0.52 l. 52 0.34 0.49 3.60 5.59 0.70 trace 99.72 2.64 

A3. III 1. 256 .115 .003 .021 .Q09 .009 . 058 . 060 -

264 73.29 12.94 2.63 n. d. 0.58 0.86 3.25 5. 71 0.82 trace trace C02 0.43 100.51 2.63 

A4. IV 1. 222 .127 .016 (. 032) . 015 . 015 .053 . 061 - -
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248 111
•
114.1.3( 4). Q 28.!)2 hy 3.1fi Tcheffedo~za, H. Arsandaux. H. Arsandaux, Panteller:i.te. Also in C. R., 

or 25.58 mt 4. 41 French Somali. Roches Est Afr., CXXXVII, ab 37.20 
an 0.56 p. 75, 1906. . P.. 878, 1903. 
c 0.31 (S102 correct 

here.) 

249 !.114.1.3. Q 30.78 hy 2.58 Baldji, H. Arsandaux. H. Arsandaux, Pantellerite Also in C. R., 
or 27.24 mt 2.32 French Somali. Roches Est Afr., obsidian. CXXXVII, ob 3l.!J6 
c 2. !)6 p. 75, 1906. p. 878, 1903. 

250 111
•
114.1.3( 4). Q 29.10 di 0 . .53 Moullou H. Arsandaux. II. Arsanclaux, Pantellerite. Also in C. R., 

or 2.5. 58 hy 1. 30 French Somali. Roches Est Afr.; CXXXVJI, ab 35.63 mt 4. 41 
an 0.56 hm 2.56 p. 75, 1906. p. 878, 1903. 

251 !."4.1.3. Q 29.70 hy 1.10 Kizomohitalko, Boiteau. A. Lacroix, Microgranite. 
or 31.69 il 1. 06 Sakalave Region, C. R., CLVII, ab 29.34 ]llll 2.24 
an 1. 67 rtl 0.64 Madagascar. p. 18, 1913. 
c 0.92 ap 0.67 

252 !.(3)4.1(2).3( 4). Q 32.28 hy 0.46 Ampasibitika, Boiteau. A. Lacroix, Pitchstone. 
or 22. 24 mt 1.16 Sakalave Region, C. R., CLVII, ab 31.44 il 0.30 
an 3.3·1 Madagascar. p. 18, 1913. 
c 0. 61 

253 !.4.111.3. Q 20.34 di 1. 61 Mount Antatrotro, Boiteau? A. Lacroix, Rhyolite. · 
or 33.92 ]Jy 1. 16 Madagascar. pers. com. ab 36.68 mt 1. 62 
an 3.61 il' 0.91 

254 I(II).411.1.3. Q 14.28 ]Jy 1. 60 Bekoclia, Boiteau. A. Lacroix, Trachyte. 
or 33.92 il 1. ~2 Sakalave Region, C. R., CLVII, ub 37.20 llm5.65 
c 1. 94 l'l1 0.48 Madagascar. p. 18, 1913. 

ap 0.67 

255 !.114.111.3. Q 29.52 hy 1.26 Manwan Creek, G. T. Prior. G. T. Prior, Rhyolite. 
or 27.80 mt 0.93 Lebombo Range, Ann. Natal Mus., ub 31.96 
an 3.06 Zululand. II, No. 2, p. 154, 
c 1. 53 19i0. 

256 !.114.1.3. Q 31.98 di 1. Sf\ Tatarka River, Not stated. A. Meister, Aplite. 
or 32.80 wo ]. 28 J enissei District, Expl. G. Reg. ab 28.82 mt 1. 39 
an 1.11 Siberia. Arui.f. Sib., 

IX, p. 172, 1910. 

257 !.114.1.(2)3. Q 31.80 hy 2 . .51 Angara River, B. Karpov. A. Meister, . Granite. Center of dike. 
or 38.36 mt 1.16 J enissei District, Expl. G. Reg. Cf. No. 26, ub 23.58 
c 2.04 Siberia. Aurif. Sib., 1.3.1.2. 

IX, p. 189, 1910. 

258 !.4.1.(2)3. Q 28.26 hy 2. 77 Angara River, B. Karpov. A. Meister, Granite. Liegendes 
or 38.92 mt 1.16 J enissei District, Expl. G. Reg. Sal band. ab 23.58 
an 3.06 Siberia. . Aurif. Sib,, C£. No. 26, 
c 1.12 IX, p. 193, 1910. !.3 1.2; 

No. 257, 
!.4.1.3. 

259 I11
•
114.1(2).3. Q 28.32 hy 5. 24 Angara River, A. A. Semen- A. Meister, Granitite. 

or 29.47 mt 1.16 J enissei District, chenko. Expl. G. Reg. ab 27.77 
an 4.17 Siberia. Aurif. Sib., 
c 3.26 IX,·p. 172, 1910. 

260 !.114.1.3. Q 31.80 ac 0. 92 Iskagan Bay, H. S. Washing- H. S. Washington, Comendite. 
or 30.02 di 0.96 East Cape, ton. A. J. S., XIII, ab 33.81 hy 1.12 

mt 0.93 Siberia. p. 180, 1902. 

261 I(II).114.1.311 • Q 29.58 di 3.03 Kara Tioube, Not stated. K. I. Timofeef, Granite 
or 25.58 wo 3.02 n. Samarkand, Ann. G. Min. Russ, porphyry. ab 33.01 mt 2.5.5 
an 0. 28 lun 2. 72 Turkestan. XII, p. 82, 1910. 

-262 !.4.111.3. Q 21.84 di 0.86 Kara Tioube, Not stated. K. I. Timofeef, Granite. 
or 38.36 wo 0.58 n. Samarkancl, Ann. G. Min. Russ .. , ab 32.49 mt 2.09 
an 3.34 hm 0.64 Turkestan. XII, p. 82, 1910. 

263 !."4.1.3. Q 30.90 ac 1. 39 Camp. XIII, M. Dittrich. K. Futterer, Quartz 
or 33.36 eli 2.13 Peishan Range, Durch Asien, porphyry. ab 28.82 hy 2.58 

Manchuria. II, (1), p. 329, 1905. 

264 1.4.111.3. Q 27.78 dl 0.49 Yung-chang-hsien, C. Pfeil. K. Futterer, Quartz 
or 33.92 lly 5.46 N anshan Moun- Durch Asien, porphyry. ab 27.77 
an 3.61 tains, Kwangsi, II, (2), p. 29, 1905. 

China. 
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No. Si02 Al20 3 Fe20 3 FeO · MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ---------------- ----------
265 72.21 11.20 2.25 2.66 0.08 0.27 4.29 4.81 1.45 ~ 0.44 0.10 0.10' 99.86 

A2. II 1.204 .110 .014 .037 .002 .005 .069 .051 .006 .001 .001 

266 70.57 15.15 1. 87 0.16 o.:.l9i_:· : .. Q •. 50 4.48 6.04 0.97 0.40 0.09 trace 100.39 
,·;• I r• 

A2. II 1.176 .149 .012 .002 .004 .009 .073 .064 .005 .001 

267 67.51 13.69 1. 68 2.83 0.18 0.61 4.65 5.45 2.77 0.53 0.05 0.01 99.96 

A2. II 1.125 .134 .011 .039 .005 .011 .075 .058 .007 - -

268 64.51 14.18 3.42 2.81 0.21 1. 49 4.37 5.75 2.48 0.59 0.05 0.03 99.89 

A2. II 1.075 .139 .021 .039 .005 .027 .071 .062 .007 - -

269 75.28 ·14. 24 n. d. 0.13 0.20 0.90 3.60 5.10 0.41 0.12 0.11 100.09 

A2. II 1. 255 .140 - .002 .005 .016 .058 .054 .002 .001 

270 74.12 13.66 0.48 0.63 0.41 Q.88 3.15 5.34 0.76 0.09 0.20 99.72 

A2. II 1. 235 .134 ·.003 .009 .010 .016 .051 .056 . 001 .001 

271 72.0 14.9 0.3 0.2 0.3 0.8 4.1 4.2 2.7 99.5 

B3.IV 1. 200 .146 .002 .003 .008 .014 .066 .045 

272 75.62 11.50 n.d. 1. 39 0. 39: :l~.m> 3.17 4.68 1. 65 100.35 
. v:~,. - . 

A4.IV 1. 260 .113 - .019 .010 .035 .052 .050 

273 74.20 11.75 1. 92 1. 30 0.30 0 .. 19 4.25 5.00. 0.27 0.06 0.13 none 0.02 C02 0.01 100.12 2.62 
Zr02 0.38 
Cl 0.17 

A1,I 1. 237 .115 .012 .018 .008 .003 .069 .053 .002 - - F 0.02 
s 0.10 
NiO 0.03 
BaO,SrO no. 

274 72.38 12.21 3.36 0.69 0.17 0.18 3.52 5.20 0.86 0.69 0.25 trace 0.70 Cl 0. 01 100.26 2.47 
NiO 0.04 
BaO none 

AI. I 1. 206 .120 • 021 .010 .004 .003 .056 .055 .003 - .010 SrO none 
Li20 none 

275 74.10 12.08 2.02 0.86 0.64 1.10 3.32 4.98 0.81 0.34 0.21 0.07 0.05 100.58 2·.50 

A2.II 1. 235 .118 .013 .012 .016 .020 .053 .053 .003 - -

276 73.52 11.05 none 3.15 1. 03 '1. 70 4.08 3.99 0.44 0.16 0.20 0.15 99.47 

A2.II 1. 225 .109 - .044 .026 .• 030 .066 .043 .003 .001 

277 73.10 13.09 '1.19 1. 43 0.43 0.87 4.03 4.92 0.54 none 0.39 0.11 none 100.10 2.38 

A2.II 1. 218 .128 .007 .019 .011 .Oi6 .065 .052 .005 .001 

'' 

278 72.35 10.96 2.60 1. 50 0.17 1. 03 3.26 4.87 3.50 0.35 none 0.'09 0.03 100.71· 2.39 

A2.II 1. 206 .108 .016 .021 .004 .018 .053 .052 - - -

279 76.52 12.73 0.48 0.62 0.14 0.75 3.58 4.59 0.37 0.17 0.07 0.02 0.12 C02 0.04 100.20 
Zr02 none 
SO a none 

AI. I 1. 275 .125 .003 .009 .004 . 013 .058 . 049 . 001 - .002 Cl trace 
s none 
Cr20s none 
V20a none 
NiO none 
BaO none 
SrO trace 
LhO trace 

·:1J' cu trace 

.IJ 



SUPERIOR. AN A LYSES OF FRESH ROCKS. . 1.4.1.3. 147 

ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPO'l'ASSIC. LIPAROSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

265 I(II)."4.1.3. Q 28.32 ac 4. 62 Iibi, Do~o, K. Yokoyama S. Kozu, Comenditc. 
or 28.36 di 0.49 Oki Is ands, Sci.Rep.Tohoku Un., ab 30.92 hy 3.63 

rot 0.93 Japan. . (2), I, p. 37,1913. 
il 0.91 
ap 0.34 

266 !.4.1.3.0 Q 20.28 hy 0.40 Terayama, Dogo, K. Yokoyama. S. Kozu, Rhyolite. 
or 35.58 jJ 0.30 Oki Islands, Sci.Rep.Tohoku Un., ab 38.25 hm 1.87 
an 1.67 I'll 0. 24 Japan. (2), 1, p. 42, 1913. 
c 0. 61 up 0.34 

267 I11 .4.1.311
• Q 17.40 di 2. 67 N akanmra, Dogo, K. Yokoyama. S. Kozu, Comendite. 

or 32. 2.5 hy 1. 88 Oki Islands, Sci.Rep.Tohoku Un., ab 3!1. 30 mt: 2.55 
il 1. 06 Japan. (2), I, p. 39; 1913. 

268 I(II).4".1.3. Q 13.68 dl 3. 81 Utagi, Dogoi · K. Yokoyama. S. Kozu, Trachyte. 
or 34.47 wo 0.58 Oki. Islanc s, Sci.Rep.Tohoku Un., ab 37.20 mt 4.87 
an 1. 67 il 1. 06 Japan. · (2), I, p. 45, 1913. 

269 !.114.1(2).3. Q 33.12 hy 0.50 Lau Alas, F. Riegner. F. Riegner, Border of Cf.N o.270 below 
or 30.02 il 0.30 Sumatra. , In. Diss. Bres., schliere in and No. 48. ab 30.39 ap 0.34 
an 3. 61 p. 52, 1909. granite. II. 4. 2. 4. 
c 1.53 

270 !.(3)4.1(2).3. Q 33.12 hy 1. 66 Lau Alas, F. Riegner. F. Ri]5ner, Granite. 
01' 31. 14 mt 0. 70 Sumatra. In. iss. Bres., ab 2ti. 72 il 0.15 
an 3.61 ap 0. 34 p. 50, 1909. 
c 1. 43 

271 !.114.1(2).311
• Q 29.82 hy 0.93 Maninclj:m Volcano, H. Hoppe. H. Hotpe, Pumice. 

01' 25.02 mt 0.46 Sumatra. In. iss. Bres., ab'34.58 
an 3.89 p. 52, 1903. 
c 2.14 

272 111.(3)4.1(2).3. Q 34.26 dl 5. Sl Embonan~Falls, D. Funk. R. D. M. Verbeek, Liparite French eel., p. 
or 27. SO hy 0.60 Taisoui iver, Jaarb. Mijnw., ("ambonite") 243. ab 27.215 
an 3.06 Hiton, Ambon XXXIV, p, 230, 

Island, Moluccas. 1905. 

273 111
•
114.1.3. Q 30.24 ac 2. 31 Mount Conowrin, H. I. Jensen. H. I. JeDBen

8 
Comenclite. 

01' 29.47 di 0. 71 Glass House Pr. Linn. oc. nb 32.49 hy 1. 62 
hi 0. 23 mt 1. 62 :Mountains, N. S. W., XXXI, 
·h 0.55 il 0.30 Queensland. p. 168, 1906. 

274 !.114.1.3. Q 31.80 hy 0.40 Ngun-Ngun, H. I. Jensen. H. I. Jensen Pantellerite. 
or 30.58 mt 3.94 Glass House Pr. Linn. Soc. nb 29.34 il 0.46 
an 0.83 hm0.64 Mount;:tins, N. S. W., XXXI, 
c o .. 61 Queensland. p. 168, 1906. 

275 1.(3)4.1(2).3. Q 33.06 dl 1. 73 Mount Barner, G. R. Patten. A. R. Agric, Rhyolite. ·H. C. Richards, 
or 29.47 hy 0.80 Queenslanc . Chern. Qld., 1914. pers. com. nb 27.77 mt 2.09 
an 3. 34 il 0.46 

hm 0.64 

276 1(II).114.1.3( 4). Q 28.62 di 6.37 Enoggera, G. R. Patten. A. R. Agric, Granite. H. C. Richards, 
or 23.91 hy 4. 77 n. Brisbane, Chern. Qld., 1914. pers. com. ab 34.58 il 0. 46 

ap 0. 34 Queensland. 

277 !.4.111.3. Q 28.44 di 0.46 Springbrook, . G. R. Patten. A. R. Agric. Rhyolite. H. C. Richards, 
or 28.91 lly 1. 79 Queensland. Chern. Qld., 1914. pers. com. o.b 34.00 mt 1. 62 
an 3.00 il 0. 76 

ap 0.34 

278 111.(3)4.1.3. Q 32.76 di 2.10 Mount Lindsay, G. R. Patten. A. R. Agric. Pitchstone. H. C. Richards, 
or 28.91 wo 0. 70 Queensland. Chern. Qld., 1914. pers. com. ab 27.77 mt 3. 71 
an 0.83 

279 !.(3)4.1(2).3. Q 35.76 hy 1.32 Ruby Parish, W. A. Greig. J. E. Carne, Granite. 
or 27.24 mt 0. 70 Buller County, N. S. W. G. S.; o.b 30.39 il 0.15 
nn 3.61 New South Wales. Min. Res., 14, 
c 0.51 p. 85, 1911. 
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------ --------- ------ ----------

280 76.28 11.41 l. 60 0.72 0.15 0.62 3.97 4.54 0.40 0.16 0.20 0.17 0.06 C02 0.04 100.32 
Zr0 2 none 

A1. I 1.271 .010 . 004 .048 .003 . 001 
SO a none 

.112 .010 .011 .065 - Cl none 
F none 
Cr20 3 none 
V20a none 
NiO none 
BaO none 
SrO trace 

., 

281 76.10 11.60 0.15 1. 48 0.54 l. 39 3.76 4.03 0.32 0.18 0.20 0.12 0.03 C02 0.36 100.'26 2.626 
SrO trace 
LhO trace 

A2. II 1. 268 .114 .001 . 021 .014 . 025 • 061 .043 .003 .001 -

282 74.74 13.57 l. 20 0.27 0.32 0.26 3.89 . 4.48 0.57 0.26 0.36 0.05 trace C02 0.02 10ll.04 2.604 
Zr02 none 
Cl tra:e 

A1.l 1. 246 .133 .008 .004 .008 .005 .063 .048 .005 - - s none 
Cr203 none 
NiO none 
BaO 0.05 
SrO tra:e 
V20a none 
LhO none 

283 74.50 13.72 0. 69. 0.90 0.44 0.52 3.47 5.13 0.26 0.18 0.17 0.27 0.03 C02 0.04 100.44 2.693 
Zr02 none 
SO a none 

(100. 35) A1. I 1. 242 .134 .004 .013 .011 .009 .056 .054 .002 .002 - Cl trare 
s 0.07 
C'r20a none 
NiO none 
BaO · 0.05 
SrO . none 

284 74.12 12.39 0.31 0. 21. 0.42 0.30 3.22 5.07 2.17 2.22 trace trace 803 trace 100.43 

A3.ill 1. 235 .121 .002 .003 .011 .005 .052 .055 - - (100. 33) 

285 73.68 15.06 0.68 0.54 0.26 0.54 3.36 5.45 0.28 0.18 0.16 0.11 0.07 C02 .0.01 100.42 2.658 
Zr02 none 

A1.1 1. 228 .002 .001 
SO a none 

.147 .004 .007 .007 .010 .054 .058 .001 Cl,F none 
Cr20a none 
V20a none 
NiO none 
BaO 0.04 
SrO trace 
Li20 none 

286 73.93 12.19 ·L 80 0.99 0.44 0.76 3.32 4.95 1.13 0.15 0;10 0.05 0.04 Zr0 2 none 100.05 2.645 
SrO trace 

A2.IT .001 
Li:O trace 

1. 232 .120 .011 . 014 .011 .014 .053 .053 - -

287 67.68 13.99 3.20 l. 98 0.34 0.84 5.30 4.87 l. 05 0.65 0.20 0.04 0.02 C02 0.02 100.18 2.617 
Zr02 none 

Al.I 1.118 .137 .009 .085 .052 .003 
803 none 

.020 . 028 .015 - - Cl trace 
Cr20a none 
V20a none 
NiO none 
BaO none 
SrO trace 
Li20 trace 

288 75.74 12.45 1.02 ll. d. 0.08 1.00 2.91 6.77 0.33 100.30 2.635 

Aa.m 1. 262 .122 .006 (.012) . 002 .018 .047 .072 

289 73.30 13.84 0.82 l. 22 0.82 0.84 3.12 4.89 0.50 0.19 0.20 0.08 0.15 SO a none 99.97 
Cl none 

A1.I 1. 222 .136 .005 .017 .. 021 .015 .050 .052 .003 .002 
NiO none - LhO none 

2 90 62.56 17.89 4.98 0.45 0.18 0.72 5.06 5.13 0.73 l. 30 0.38 0.11 trace 803 trace 99.49 2.504 
Cl none 

A2.II 1.043 .175 .031 .007 .005 . 013 .082 .054 .. 005 .001 
JA20 trace 

291 72.30 14.64 1.21 0.24 0.32 0.32 4.38 6.04 0.24 0.20 0.36 0.04 0.11 C02 0.10 100.68 
Cl 0.03 

A1.l .071 .064 .005 .002 
FeS2 0.15 

1. 205 .142 .008 .003 .008 .005 -.. 
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280 !.(3)4.1.311
• Q 34.98 ac 0.46 Middle Creek, H. P. Whit~. J. E. Carne, Granite. 

or 26.69 lly 0.86 Tingha District, N. S. W. G. S., ab 33.54 wo 0.46 
mt 1. 62 New South Wales. Min. Res., 14, 
jJ 0. 46 p. 63, 1911. 
hm 0.32 
ap 0.34 

281 !.(3)4.111.311• Q 3•1.86 rli 2. 8t Hillend, New W. G. Stone. A. R. D~. Min. Quartz 
or 23.91 hy 2. 22 South Wales. N. S. \· . (1911), felsite. ab 31. 9(1 mt 0. 23 
an 2. 78 il 0.46 1912, p. 198. 

ap 0. 34 

282 I .(3)4.1.311 • Q 33.72 hy 0.80 Mumbedah Creek,' J. C. H. Min- A. R. bw. Min. Aplitic 
or 26.69 il 0. 61 Lincoln County, gaye. N. S. . (1908), granite. ab 33. Ol lun 1. 20 
an 1.39 New South Wales. 1909, p. 184. 
c 1. 73 

' 
283 !.(3)4.1.3. Q 33.60 hy 2.08 Broken Rill, New J. C. H. Min- A. R. Dep. Min. Granite. 

· or· 30.02 mt 0. 93 South Wales. gaye. N. S. W. (1909), ab 29.34 il 0. 30 
an 0.56 ap 0.67 1910, p. 198. 
c 2. 24 

284 !.(3)4.1.3. Q 34.26 lly 1. 23 Wantialable Creek, J. C. H. Min- G. W. Card, Tmchyte. In W. T., p.153. 
or 30.58 mt 0. Hi Gowen County, gaye. Rec. G. S. N. S. W., ab 27.24 
an 1. 39 New South Wales. IV, p. 116, 1895. 
c 0.92 

285 !.114.1.3. Q 31.98 hy 0.96 Tenter:field,. New J. C. H. Min- E. C. Andrews Granite. 
or 32.25 mt 0.93 England, New gaye. Rec. G. S. N. S. W., ab 28.30 il 0.30 
nn 1. !)5 ap 0. 34 South Wales. VIII (3), p. 200, 
c 2.86 1907. 

~ 

286 !.(3)4.1(2).3. Q 33.30 hy 1. 36 Rivertree, New W. A. Greig. D~f" Min. N. S. W., Granite. 
or 2!J. 47 mt 2.55 South Wales. . R.' (1912)' ab 27.77 il 0.15 
an 3. 89 p. 198, 1913. 

287 111.411.1.3( 4). Q 16.08 di 3. 1!) Dungarry Parish, H. P. White. A. R. Dep. 'Min. Trachyte .. 
or 28.91 mt 4. 64 Dubbo, New N. S. \V., (1905)~ ab 44.54 il 0.46 South Wales. 1906, p. 165. 

288 1.114.1.(2)3. Q 30.78 di 3.52 Ensay, Omeo, A. W. Howitt. A. W. Howitt, Aplite. In W. T., p.153. 
or 40.03 Victoria. Tr. R~ Soc. Viet., 
ab 24.63 
an 0. 83 XXII, p. 97, 1886. 

28!) !.114.111.3. Q 32.88 hy 3. 55 Buffalo Mountains, P. G. W. Bay- D. V. Mahoney, Granite. 
or 28.91 mt 1.16 Victoria. ley. Mem. G. S. Viet., 
ab 26.20 il 0.46 
an 4. t7 No. G, p. 8, 1908. 
c 1. 94 

290 I11 .4(5 ).111.3( 4). Q 12.12 lly 0.50 McAl.isters Creek, A. G. Hall. Skeats and Summers, Trachyte. 
or· 30.02 mt 0.46 Newnham, G. S. Viet., B. 24, 
ab 42.97 il 0. 76 l\facedon, p. 25, 1912. an 2. 78 hm 4. 64 
c 2.!)6 b.p 0.34 Victoria. 

201 1.4.1.3.0 Q 22.62 hy 0.80 Minnipa Rill, W. S. Chap- R. L. Jack, Granite. 
or 35.58 il 0. 76 South Australia. man. G. S. So. Aust., 
ab 37.20 hm 1.28 B. 1, p. 12, 191~. an 1. 39 
c 0.20 
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292 71.48 14.73 1.14 1.16 0.25 0.54 2.74 5.68 1. 08 0.32 0.35 0.04 0.10 C02 0.12 99.91 

Cl 0.04 

Al.I . 144 . 007 .016 .006 .010 .044 • 001 
FeS2 0.14 

1. 191 .061 .004 -

293 76.15 11.78 0.94 1. 59 0.42 0.30 3.99 4.23 0.46 0.15 0.19 0.08 C02 none 100.28 

A2. II 1. 269 .116 .006 .022 .011 . 005 .065. .045 .002 • 001 .001 

294 ·75. 46 n·. 27 1.17 2.05 0.27 0.53 3.45 4.88 0.28 0.07 0.05 none trace C02 none 99.93 2.353 
SO a trace 

A2.II 1. 258 .111 . 008 .029 .007 . 009 
Cl trace 

. 056 .052 - - -
295 75.05 14. 74 0.16 0.34 0.05 0.78 4.32 4.02 0.41 0.20 0.07 0.04 01.0 C02 none 100.37 

SO a 0.07 

A2.II 1. 251 .145 . 001 .005 . 001 .014 .069 .043 - - .001 

296 74.75 13.77 0.60 0.58 0.39 0.30 4.51 4.30 0.17 0.23 none 0.12 0.06 C02 none· 99.75 

A2.II 1. 246 .135 . 004 .008 .009 . 005 . 073 . 046 -- . 001 -

297 72.85 13.79 1. 32 0.87 0.53 0.90 2.77 5.61 0.95 0.10 0.12 0.35 0.01 C02 none 100.17 

A2.II 1. 214 .135 .008 . 012 . 013 . 016 . 045 .060 .002 .002 -

298 73.55 13.19 0.89 1. 49 0.37 0.96 4.45 4.32 0.37 0.04 0.23 none 0.10 C02 none 99.97 2.376 
Cl trace 

A 
NiO 0.01 

2. II 1. 226 .129 . 006 . 021 .009 . 017 . 072 .046 .003 - .001 Li20 trace 

2 99 73.08 11.98 ll. d. 2.12 0.23 1. 93 3.58 6.57 .o:.29 0.23 0.01 CI trace 100.02 

A 4. IV 12.18 .118 (. 010} (.009} . 006 . 034 .058 .070 

RANG 1. PERALKALIC. LIP A RASE. 

1 69.48 14. 19 3.89 l. 47 0.68 0.90 5.32 4.34 0.72 0.12 101. 11 2. 63 

B 3. IV 1.158 .139 .024 .020 . 017 • 016 .·o85 .046 .002 

2 65.89· 19.73 2.03 0.75 0. 27 0.46 6.59 3.95 0.34 none none trace COz o. 44 100.45 

2. II 1. 098 .193 . 013 .010 .007 .008 .106 .042 

trace I 0~ 
-

76.70 12.98 0.25 n. d. 0.06 0.54 4.92 4.14 0.59 C02 trace 100.53 

A 

3 

A 3. III 1. 278 .127 .002 (.004) .002 .010 .079 .044 -- .002 '· 

4 69.90 16. 78 0.47 2.00 0.48 0.74 4.84 3.64 0.78 0.28 0.39 0.09 0.06 C02 0.17 100.62 
.. 

A 2. II 1. 165 .164 .003 .028 . 012 . 013 .077 .038 .005 -- -

5 77.00 13.60 0.41 n. d. none .o. 70 5. 78 1.50 0.48 0.23 0.07 trace none 99.77 

A 3. III 1. 283 .133 .003 (.006) - . 013 .094 .016 .001 -- -

6 73.72 .13. 22 1.48 1.72 0.66 0.65 4. 52 2.90 0.36 0.10 0.34 trace C02 0.15 99.82 

A 3. III 1. 229 .130 .009 .024 . 017 . 0_12 .073 .031 .004 -

7 71. 73 15.00 l. 54 1.05 0. 86 0.69 4. 69 2.90 0.94 0.14 0.35 trace C02 0.19 100.08 
s trace 

A 3. III 1.196 .147 .010 .015 .022 . 013 .076 • 031 .004 

8 69.64 13.04 4.15 1.98 0.32 0.54 5.46 3. 55 0. 69 0.55 99.92 

A 3. III 1. 161 .128 .026 .028 .008 .010 .088 . o3s I . .007 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. LIPAROSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

292 !.(3)4.111•113. Q 31.74 hy 1. 39 Paney Bluff, W. S. Chap- R. L. Jack, Porphyry. 
or 33.92 rot 1. 62 South Australia. man. G. S. So. Aust., ah 23.06 il q.61 
an 2. 78 B. 1, p. 15, 1912. 
c 2.96 

293 I. (3)4.1.3. Q 34.74 hy 3.08 Near Kumara, J. S. Maclamin. P. G. Morgan, Granite 
or 25.02 mt 1. 39 Taramaku River, N. Z. G. S., B. 13, porphyry. ab 34.06 il o.ao 
un 0. 56 ap 0.34 New Zealand. p. 79, 1911. 
c 0. 81 

294 !.(3)4.1.3. Q 34.62 di 1. 4a Mayers Island, A. G. Hall? ,A.:E:, ~yc· Min. Viet., Obsidian. 
or 28.91 hy 2. 74 New Zeal~nd. (1907'' 1908, p. 63. ab 29.34 mt 1. 86 
an 0.83 

295 !.114.1(2).3(4). Q 32.64 hy o. 76 Mount Albert, Not stated. P. G. Morgan, Microgranite. 
or 23.91 mt 0. 23 Waitahu, pers. com. fib 36.15 
flU 3.89 Reefton District, 
c 1. 94 New Zealand. 

296 !.114.1.3(4). Q 30.90 hy 1.43 Mokih.inui, Not stated. P. G. Morgan, Aplite. To be pub. in or 2b. 58 mt 0. 9:~ vV est port District, pers. com. N. Z. G. S. · ttb 38.25 up 0. 34 
flU 0. 56 New Zealand. B.17. 
c 1. 43 

297 !.(3)4.111•113. Q 33.06 hy 1. 56 Mokihinui, Not stated. P. G. Morgan, Granite. To be/.ub. in or 33.36 mt l.Hl Westport District, N .. G. S. ab 23.58 il 0.::10 pers. com. 
(Ul 2. 50 ap o. 67 New Zealand. B.17. 
c 2.14 

298 !.4.111.3( 4). Q 2S.14 di 1. 40 Admiralty Island, K J. Dunn. A. R. Sec. l\fin. Obsidian. Spearhead. or 25.58 lly 1. 79 South Pacific. Viet., (1911), 1912, ob 37. 73 mt 1. 3!} 
t\11 3.06 il 0~ 46 p. 62. 

29!) I(II).4.1.113. Q 25.26 ac 4. (12 Bo1mty Island, R. Morgan. Speight and Finlayson, Granite. 
01' 38.92 di 3. 53 South Pacific. Subant. Islds. of ab 25.15 wo 2. 20 

N. Z., p. 739, 1909. 

SUBRANG 4. DOSODIC. KALLERUDOSE. (C. I.' P. ,,~., 1902.) 

1 I11.4.1.(3)4. Q 19.86 di 1. 73 Ri~aud Mountain, . 0. E. LeRoy. 0. E. LeRoy, Quartz 
or 25.58 hy 0.!)0 uebec. B. G. S. A., syenite ab 44.1i5 mt 5.lb 
an 2. 22 hm 0.32 XII, p. 389, porphyry. 

1901. 

2 !.4(5).1.4. Q 12.18 hy 0. 70 Methuen Township, N. N. Evans. Adams and Barlow, Syenite. Also in Can. or 23.35 mt 2. 32 Ontario. Tr. R. Soc. Can., G. S. Mem.6, ab 55.1i4 hm 0.48 
c 4.59 II ( 4), p. 54, 1909. p. 298, 1910. 

3 !.114.1.(3)4. Q 31.68 hy 0. 7J Arisaig, W. H. Twen- '\V. H. Twenhope, Rhyolite. or 24.46 ap 0.67 Nova Scotia. hope. A. J. S., XXVIII, ab 41.39 
flU 0. 83 p. 159, 1909. 
c 0.10 

4 !.4.1(2).114. Q 25.02 di 3. 84 Long Island, W. C. Wheeler. U.S. G. S. rec. lab. Granite or 21. 13 mt 0. 70 n. Portland, porphyry. ab 40. 31l il 0. 76 
an 3.(\1 Maine. 
c 3.67 

5 !.(3)4.1(2).4(5). Q 35.22 hy O.fl6 Fallon Rill, G. Steiger. B. K. Emerson, Aplite. 
01' 8.90 i1 0. 15 Enfield, U. S. G. S. B. 228, fib 4!). 25 
an 3.61 Massachusetts. p. 40, 1904. 
c 1.02 

6 !.(3)4.1(2).4. Q 33.18 hy 3. 1.5 Neponset Valley, W. T. Haq. F. Bascom, Rhyolite. Center of dike. or 17.24 mt 2.09 Massachusetts. J. A c. N. Sci. Phil., fib 38.25 il 0.61 
an 3.34 (2), XV, p. 148, 
c 1. 43 191!2.: 

7 !.114.1(2).4. Q 30.30 hy 2.33 Neponset Valley, W. T. Hall. F. Bascom, Rhyolite. Border of dike. or 17.24 mt 2.:12 Massachusetts. J. Ac. N. Sci. Phil., n.b 31>.82 il 0. 61 
0.11 3.61 (2), XV, p. 148, 
c 2. 75 1912. 

8 111.4.1.4. Q 23.10 di 1. 73 \Vest Lynn, S. J. Schofield. Q. H, Clapp, Quartz or 21. 13 mt 4. 87 Essex County, pers. com. keratophyre. ab 46.11 il 1. Ofi 
UJl o. 56 hm 0. i6 Massachusetts. 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. LIPARASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 
--- -------------------------

9 76.34 11.60 2.41 0.30 0.06 0.55 5.50 2.75 0.39 0.10 0.26 trace trace C02 trace 100.35 
BaO 0. 09 
SrO none 

AI. I 1. 272 .114 .015 .004 .002 .010 .089 .029 .003 - - LhO none 

10 70.20 14.22 1.14 1. 24 0.48 2. 14 5.39 4.82 0.33 0.24 trace trace SOs trace 100.20 2.63 

.A3. m 1.170 .139 .007 .017 .012 .038 .087 . 051 .003 - -

11 74.80 15.46 1.04 n. d. 0.11 0.82 4.80 2.52 0.31 99.86 

A4. IV 1.247 .152 .007 (.014) :oo3 .014 .077 .027 

12 72. 80 15.50 2.04 0.60 0.08 0.52 5. 70 2.52 0.27 0 .. 16 100.19 

.A3. m 1.213 .152 .013 .008 .002 • 009 .092 .027 . 

13. 72.56 12.33 0.80 0.82 trace trace 5.36 3.08 4.59 0.20 trace 99.74 2.37 

Aa.m 1.209 .121 .005 .012 - - .087 .032 .003 -

14 77.31 12.45 0.43 0.33 none 0.50 4.72 3.84 0.40 0.42 0. 06 none 0.01 Zr02 none 100.62 F 0.15 . s none 
Al. I 1.289 .122 .003 .005 - .009 .076 .040 .001 - - BaO none 

15 75.92 12.96 0.33 1.40 trace 0.15 4.60 4.15 0.32 0. 16 0.05 trace 0.04 C02 0.03 100.23 F 0.12 
BaO trace 

Al. I 1.265 .127 .002 .019 - .003 .074 .044 - - - SrO none 
Li20 trace 

16 66.90 14.86 0.93 3.41 0.31 1.23 5.56 5.02 0.31 0.16 0.43 0.12 0.15 F 1.00 100.59 BaO 0.14 

AI. I 1.115 .146 .006 .048 .008 .021 .090 
SrO none 

.053 .005 .001 .002 LhO 0.06 

17 68.40 17.99 2.66 1.63 0.49 0.67 4.54 3.54 0.52 0.21 100.65 

A3. Ill 1.140 .176 .017 .022 .012 .• 012 .073 .037 .003 

18 74.93 13.11 0.51 0.77 0.23 0.30 5.64 4.28 0.28 0.04 0.07 trace trace C02 none 100.16 2.37 Cl traLe 

A2. II 1.249 .128 ,003 .011 .006 .005 .091 .046 .001 - -

19 74.23 13.65 0.84 1.04 0.23 0.75 4.87 3.96 0.19 0.08 trace trace C02 none 99.84 2.56 
Cl trace 

A2. II 1. 237 .134 .005 .014 .006 .013 .079 .042 .001 - -

20 74.19 12.85 1. 60 0.98 0.11 0.12 5.86 3.98 0.10 0.16 0.09 trace trace C02 none 100.04 2.66 
ZrO~ trace 

A2.II 1. 237 .126 .010 .014 .003 .. 002 .105 .042 .001 -- -- Cl trace 
BaO trace 
LhO trace 

21 74.01 13.08 1. 38 1. 21 trace 0.13 5.78 4.31 0.16 0.10 0.11 trace trace C02 none 100.27 2.38 
Zr02 trace 

A2. II 1:234 .128 .009 . 017 - .002 .094 .046 .001 - - Cl trace 
Li20 trace 

22 70.94 13.96 . 1. 74 1. 69 0.12 1.13 5.64 4.03 0.45 0.09 0.30 0.10 0.15 C02 none 100.45 
Zr02 0.05 . 

Al. I 1.182 .137 .011 .024 .003 .020 ._091 .043 .004 .001 .002 s none 
NiO none 
BaO 0.06 
SrO trace 

23 15.40 13.56 0.21 0.61 0.07 0.38 4.64. 4.40 0.94 0.44 0.04 0.09 . trace 100.78 

A2. II 1. 257 .133 .001 .008 . .002 .007 .075 • 04i - - -

24 71.45 14.53 0.49 0.94 0.30 2.01 7.15 2.55 0.38 0.15 0.16 0.09 trace C02 0.08 100.31 
S_ trace 

A1. I 1.191 .142. .003 . 013 .008 .036 .116 .028 .002 - - BaO 0.03 
SrO ·none 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. KALLEHUDOSE-Ccntim1ed. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
9 !.(3)4.1.4. Q 33.1l0 ac 1.85 Montere}i, H. N. Stokes. F. Bascom, Aporhyolite. In W. T., p.155. 

or 16.12 eli 0. 43 Frank in County, U.S. G. S. B. 150, ab 44.54 wo 0. 93 
mt 0. 23 Pennsylvania. p. 348, 1898. 
il 0. 46 
hm 1.60 

10 111.411 .1. (3 )4. Q 17.04 di 4. 32 Carlisle, Hardin and E. Sloan, Granite. or 28.36 wo 2.09 
o.h 45.59 mt 1.62 Union County, Robertson. S. C. G. S. B. 2, 
an 0. 28 il 0. 40 South Carolina. p. 199, 1908. 

11 !.(3)4.1(2).4. Q 34.08 hy 2.15 Flat Shoals, T. L. Watson. T. L. Watson, Granite. or 1.5. 01 
ab 40.35 Meriwether Ga. G. S. B. 9A, 
an 3. 87 County, Georgia. p. 77, 1902. 
c 3. 47 

12 !.4.111.4. Q 28.14 hy 0. 20 Endeavor, W. W. Daniells. Hobbs and Leith, Aporhyolite. or 15.01 mt 1. 86 
ab 48.21 hm O.SO Fox Hiver Valley, B. Un. Wise. 158, 
an 2.50 Wisconsin. p. 262, 1907. 
c 4. 49 

13 !.114.1.4. Q 29.40 hy 0.53 Checkerboard L. V. Pirsson. Weed and Pirsson, Rhyolite. In W. T., p.155. or 17. 79 mt l.lli 
ab 45.59 il 0. 40 Creek, Castle U. S. G. S. B. 139, 
c 0. 20 Mountains, p. 125, 1896. 

Montana. 

14 1.(3)4.1.(3)4. Q 34.98 hy 0.13 St. Peters Dome, G. Steiger. W. Cross, Aplitic or 22.24 mt 0. 70 . 
nb 39. S2 il O.l.'i Colorado Springs U. S. G. S. B. 419, · granite. 
an 1. 39 It 0. 31 C uadrangle, p. 100, 1910. 
c 0.10 olorado. 

16 !.114.1.(3)4. Q 32.04 l1y, 2. 24 Near Florissant, W. F. Hille- E. B. Mathews, Granite. In Vil. T., p. 155. or 24.40 mt 0. •16 
ab 38.78 ·Pikes Peak Dis- brand. U.S. G. S. B. 148, 
an O.S3 trict, Colorado. p. 160, 1897. 
c 0. 61 

16 I(II) .4(5) .1. (:~ )4. Q 11.34 di 3.62 Twin Creek W. F. Hille- E. 'D. Mathews, Granite InW. T., p.155. or 29.47 hy 4. 06 
. ab 47. 16 mt 1.39 Pikes Peak, brand. U. R. G. S. B. 148, gneiss . 
un 0.83 il 0. 76 Colorado. p. 160, 1897. 

ap 0.34 

17 !.4.1(2).114. Q 26.16 hy 2. 26 San Mateo Moun- T. M. Cbatard. U.S. G. S. B. 148, Lava or 20.57 mt 3. 94 
nb 38.25 tain, Mount p. 185, 1897. (rhyolite?). In W. T., p.155. 
an 3. 34 Taylor Hegioil, 
c 5.41 New Mexico. 
Q 26.52 ac 1. 39 

18 1.4.1.(3)4. or 25.58 ns 0. 73 Sitgreaves Peak, H. H. Hobin- H. H. Hobinson, Rhyolite. 
ab 42.97 di 1. 18 Sa.n Francisco ROll. U.S. G. S. P .. P. 76, hy 1. :}2 

~fountains, p. 108, 1913. il 0.15 
Arizona. 

19 1.4.1(2).(3)4. Q 28.26 hy 1.66 Marble Hl11, San H. H .. Robin- H. H. Robjnson, Granite or 23. :!5 mt 1.16 
ab 41.39 il 0.15 Fra.ncisco Moun- son. U. S. G. S. P. P. 76, porphyry. 
an 3.1H tains, Arizona. p. 106, 1913. 

I 

20 111 .4.1.114. Q 25.50 ac 4.1l2 Fremont Peak, H. H. Hobin- H. ;H. Hobinson, J1ieheckite or 23.35 ns 1. 34 
ab 44.01 rli 0. 43 San Francisco sun. U.S. G. ~. P. P. 76, granite 

hy 0.10 Mountains, p. 113, 1913. porphyry. 
it 0.15 Arizona. 

21 1.4.1.(3)4. Q 25.1i0 ac 4. 16 San Francisco H. H. Hobin- H. H. Itoblnson, Hieber kite or 2.'i. 58 ns 0.37 
ah 42.97 wo 0.2:l Mountain, son. U.S. G. S. P. P. 76, rhyolite. 

H 0.15 Arizona. lJ· 109, 1913. 

22 1,4.1.114. Q 20.76 di 2.88 Mount Sanford, G. Steiger. U. S. G. S. B. 228, Augite or 23. !H wo 0. 23 
llb 47.68 mt 2.55 Copper River p. 271, 1904. andesite. 
an 0.83 II 0. 61 Basin, Alaska. 

ap 0.30 

23 1.4.1.(3)4. Q 30.12 hy 1.12 Antelope Valley, F. C. Calkins. F. C. Calkins, Hhyolite. 
or 2tJ. 02 mt 0. 23 John Day Basin, Un. Cal. B. Dep. G., ab 40.35 
an 1. 95 Oregon. III, p. 156, 191J2. 
c 0. 41 

24 111 .411 .1.411 • Q 16.62 ac 0. 92 Near Big Bend, W. F. I:Tllle- J. R. Diller, Dacite 
or 15.57 di 4. 21 Hogue River, brand. U.S. G. S. Fol. 89; porphyry. ab 59.73 wo 2. 09 i mt 0. 2:3 Port Orford p. 4, 1903. 

it 0.30 6uaorangle, l regon. 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. LIPARASE-Continued. 

. No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive . Sum. I I Sp.gr. 

------ ------------- ---------
25 75.64 12.68 1. 07 n. d. trace 0.83 4.98 3.51 1. 58 100.29 

A4. IV 1. 261 .124 .007 (. 014) - .014 .080 . 037 

26 67.23 14.70 2.85 1.15 1. 39 2.91 6.89 1. 70 0.79 0.08 trace 0.12 C02 trace 99.89 
Zr02 none 

AI. I . 018 .002 
Cl 0.02 

1. 121 . 144 . 018 . 017 .035 . 051 . 111 . .001 - FeS2 0.02 
BaO none 
Cu 0.04 
Pb none 

27 76.33 12.89 1.17 0.32 0.08 0. 72 5.45 2.49 0.35 0.01 99.81 2.34 

A3. liT 1. 272 .126 .008 .004 . 002 . 013 . 088 .027 -

28 73.61 13.01 2.66 0.51 0.53 1. 34 6.69 2.02 0.04 trace 100.41 2.355 

A3. ill 1. ~27 .127 • 017 .007 • 013 . 024 .108 . 021 -

29 72.70 13.79 1. 01 n. d. 0.65 2.07 4.93 4.33 1.10 100.48 2.359 

A4. IV 1. 212 .135 .006 . (.012) . 016 .038 . 079 • 046 I 

30 69.00 14.48 1. 25 1. 01 0.36 2.34 6.00 2.76 2.19 0.24 99.63 2.385 

A3. III 1.150 .142 .008 . 014 . 009 . 042 .097 .030 .002 

31 75.20 12.65 1. 53 0.28 0.26 0.60 5.67 4.14 0.12 0.12 0.10 100.67 

A2. II 1. 253 .124 .010 .005 .007 . 011 .091 .. 044 .002 .001 

32 71.17 15.84 0.82 0.65 0.27 0.67 4.38 3.96 1. 05 0.31 0.19 0.27 0.23 C02 0.52 100.41 
s 0.04 

A1.I 1. 186 .155 .005 .009 .007 . Oi3 . 071 .042 .002 .002 .003 
BaO 0.04 

33 70.74 17.00 1. 61 0.98 trace 0.82 7.17 1. 92 0.34 trace 100.58 

A3. III 1.179 . 167 . 010 .014 - . 014' .116 . 020 -

I 

34 71.60 13.60 2.4\) n.d. 0.21 2.30 5.55 3.53 0.70 99.89 

A4.IV 1. 193 .133 . 015 (. 030) .005 . 041 . 089 . 037 

35 70.17 15.07 0.88 1. 79 1.11 1.13 2.69 5.73 0. 70 0.18 0.41 0.34 0.12 Cl 0.06 100.68 
F 0.15 

AI. I 1.170 .148 .006 .025 . 028 .020 . 044 • 061 .005 .002 .002 s 0.04 
Li20 0.11 
B20a trace 

36 71.40 13.40 0.93 4.16 0.10 0.44 6.20 2.23 0.90 0.13 0.14 SrO 0.01 100.04 2.66 

A3. III 1.190 . 131 .006 .058 .003 .008 .100 .023 . 001 

37 71.18 14:89 2.11 L21 0.14 0.82 6.85 1. 70 0.64 0.24 0.48 100.26 

A3. III 1.186 .146 • 013 . 017 .004 . 014 .111 . 018 .006 

38 7.6. 10 11.39 n. d. 2. 70 0.59 0.60 4.65 2.95 0.90 0.07 99.95 

A4.IV 1. 235 .11.2 -- .038 . oi5 .011 . 075 .032 . 001 

39 71.65 13.90 2.64 0.24 0.09 0.10 G.65 4.22 n. d. 99.49 

A4.IV 1.194 
' 

. 136 . 016 . 003 .002 .002 .107 .045 

40 71.65 13.04 2.79 1. 80 trace trace 6.30 3.98 1.10 trace trace 100.66 

A3. III 1. 194 .128 . 018 .025 -- - .102 .042 - -

41 71.30 13.53 2.33 l. 75 0.70 0.67 . 5. 77 3.02 0.56 0.51 0.03 0.07 100.24 

A2.II 1.188 .133 . 014 .025 • 018 • 012 . 094 .032 .006 - .001 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. KALLERUDOSE-Continueel. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
25 1.114.1.114. Q 31.44 eli 1. n· Cerro de los F. Baerwald. C. A. Tenne, Obsidian. In V-l. T., p. 155. 

or 20.57 hy 0.92 Navajos, n. Tulan- Z. D. G. G., ab •.II. 92 
an 1. 95 cingo, Mexi<;o. XXXVII, p. 616, 

1885. 

26 I(II).4''.1(2).4(5). Q 14.70 eli 7. 78 Mar,anmi District, J. B. Harrison. J. B. Harrison, Pyroxene In W. T., p. 155. 
or 10.01 mt 3.94 British Guiana. G. Goldf. Br. Gui., granitite. ub 58.16 il 0.15 
un 4.17 p. 77, 1908. 

27 1.114.111.4. Q 33.36 di 0. 43 Encafiada, E. Esch. E. Esch, in W. Reiss, Obsidian. 
or 15.01 mt 0. 93 Guamani Vol- Ecuador, I, p. 71, ab 46.11 hm 0.64 
o.n 3.06 cano, Ecuador. 1901. 

28 111.4.1.411 • Q 25.32 ac 0. 92 Urcu-cui, F. von Wolff. E. Esch, in W. Reiss, Liparite. 
or 11.68 eli 2. 81 .Antlsana Vol- Ecuador, I, p. 81, nb 55.54 wo 1.14 

mt 1. 62 cano, Ecuador. 1901. 
hm 1. 28 

29 111 .4.1/'.(3)4. Q 23.16 di 6. 43 Cerro del Quinche, A. Lagorio. A. Lagorio, Obsidian. In W. T., p.155. 
or 25.58 Quito, Ecuador. T.M.P.M., ub 41.40 
nn 2. 78 VIII, p. 444, 1887. 

30 111 .4.1(2).4. Q 19.38 di 4.17 Inca-lorna, Cotopaxi A. Young. A. Young, Biotite 
or 16.68 hy 0.58 Volcano, Hochgeb. Rep. Ec., andesite. ab 50.83 mt 1.86 
o.u 4.17 ap 0.67 Ecuador. II, (2), p. 256, Ul02. 

31 !''.4.1.(3)4. Q 26.76 ac 4. 62 Cnoc an Droighinn, W. Pollard. J. J. H. Teall, Aegirite 
or 24.46 ns 0. 12 n. Inchnadampf, Mem. G. S. Un. K., felsite. nb 41.92 di 2.51 

il 0.30 Sutherland, N. W. Highlands, 
Scotland. p. 449, 1907. 

32 !.114.1.(3)4. Q 29.04 hy 1. 36 Inversnaid, W. Pollard. G. S. Un. K., Orthoclase 
or 23.35 mt 1. 16 Scotland. Sum. Prog.,1903, p.57. porphyry. nb 37.20 il 0.30 
an 1. 67 ap 0. 67 
c 3. 67 

3:3 I.4.111 .4(5). Q 19.R!l hy 0 . .53 Led more, A. GemmelL A. Gemmell, Aegirite 
or 11. 12 mt 2. 32 Assynt, Tr. Edin. G. Soc., aplite. ab 60. 7R 
un 3. 89 Scotland. IX, (5), p. 418, 1910. 
c 1. 73 

34 I".4.1.4. Q 21.30 di 8.27 Carrock Fell, G. Barrow. A. Harker, Granophyre. In W. T., p.155. 
or 20.57 England. Q. J. G. S., LI, ab 46.64 
an 1. 95 p. 129, 1895. 

35 I 11
•
114.1(2) .113. Q 28.20 hy 4. 91 Lamorua, W. Pollard. Reid and Flett, Granite. 

or 33.92 mt t.a9 Lands End, . Mem. G. S. Eng., ab 23.06 il 0. 76 
an 3.61 ap 0. 67 Cornwall. Sh. 351., p. 59, 1907. 
c 3.06 

36 !''.4.1.4. Q 23.22 hy 7.Hi Y Trefan, H. W. Green- C. B. Travis, Rhyolite. 
or 12. 79 mt 1. 39 Nant Ffrancon, wood. Pr. Liverp. G. Soc., ab 52.40 up 0. 34 
o.n 1. 39 Caernarvonshire, X, (5), p. 315, 1909. 
c 0. 31 Wales. 

37 1.4.1.(2).4.(5). Q 22.80 hy 0. 40 Carn Llicli, J. V. Elsden. J. V. Elsden, Aplite.· 
or 10.01 mt 2.5fi St. Davids Head, Q. J. G. S., LXIV, ab SS. 16 il 0. 91 
an 3. 89 hm 0.32 · Pembrokeshire, p, 283, 1908. 
c 0. 31 Wales. 

38 1.(3)4.1.4. Q 31.50 di 1. 43 Bonne, Pisani. L. Vandernotte, Rhyolite. 
or 17.79 hy s. 66 Brittany, Mass. Armor., ab 39.:m it 0.15 
an 1. 39 France. p. 48, 1913. 

39 111 .4.1.114. Q 18.42 ac 7.39 Col de Saito, J. Deprat. J. Deprat Microi?eg-
or 25.02 eli 0. 46 Corsica. B. Ser. Ct. G. Fr., matite. ab 47.68 hy 0.36 

XVII, No. 114, 
p. 40, 1906. 

40 I(II).4.1."4. Q 20:34 ac 7.39 Hougnatten, L. Schmelck. W. C. Bragger, Soda granite. In W. T., p.155. 
or 23.35 lly 3.04 Sandsvar Parish, Eg. Kg., I, ub 45.06 mt 0.46 

Norway. p. 127, 1894. 

41 111.4.1.4. Q 23.34 di 1.11 IGruna, Lundbohm. 0. Stutzer, Keratop:\lyre. 

I 
or· 17.79 hy 2. 06 Lapland, N.J. B. B., XXIV, ab 49.25 !llt 3. 25 
an 1. 95 11 0. 91 Sweden. p. 570, 1907. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H 20- Ti02 P20s MnO Inclusive. Sum. I Sp.gr. 
--- ------------ --- ---------

42 70.08 13.83 2.97 1. 04 1.10 0.83 5.33 . 3. 84 0.47 0.40 0.02 0.02 8 0.04 99.97 

A2.II 1.168 1. 36 .019 . 014 . 028 .014 .085 .040 • 005 - -

43 67.81 14.92 1.42 0.80 1.71 2.83 6.45 3.01 0.30 0.78 0.02 0.06 C02 0.28 100.47 
8 0.07 

A2.II 1.130 .146 .009 .011 .043 . 051 .104 .032 .010 - .001 

44 73.63 12.89 n. d. 2.46 0.57 1. 37 5.28 3.67 0.81 100.68 

A4. IV 1. 227 .126 - .034 .014 .025 . 085 .039 

45 71.78 13.65 2.04 0.96 0·.19 1.16 6.12 4.15 0.46 100.51 

A3. III· 1.196 .134 . 013 .014 .005 .021 .098 .044 

46 70.70 13.13 2.73 0.69 0.49 L 15 4.94 4.41 1.49 0.03 0.13 99.89 
.. 

A2.II 1.178 .129 .017 .010 . 012 . 021· .080 .046 - .002 

47 67.39 16.24 1.14 2.29 1. 05 4.33 4.50 1. 24 0.77 0.47 0.14 0.07 8 0.01 99.64 2.72 

A2. II . 1. 123 . 159 .007 .032 .026 . 077 . 073 . 013 .006 .001 . 001 

48 72.11 15.85 1. 63 n. d. 0.69 0.83 4.85 4.23 0.68 100.87 2.624 

A4. IV 1. 202 .155 .010 (. 020) . 017 . 014 . 078 .045 

49 75.55 11.09 0.58 1. 51 0.88 0.39 4.36 3.51 1. 32 0.26 0.24 99.69 2.687 

A3. III 1. 259 .109 . 004 . 021 .022 .007 . 070 . 037 .003 

50 76.47 13.28 0.26 0.24 0.15 0.58 5.27 3.68 0.21 0.07 trace 100.21. 2.68 

A3. III 1. 275 .130 . 002 . 003 .004 .010 .085 .039 -

51 74.96 13.78 0.74 0.58 0.36 0.58 4.78 3.66 0.49 0.09 0.28 100.30 2.65 

A3.III 1. 249 .135 .005 .008 .009 . 010 .077 .039 . 004 

52 72.11 14.58 0.57 n. d. 0.29 2.63 6.64 2.23 0.69 99.74 2.66 

A3.III 1. 202 .143 .004 (.008) .007 . 046. .107 . 023 

53 76.52 14.17 0.54 n. d. 0.20 0.61 4.24 3.66 0.92 B~Oa trace 100.86 2.59 

A3. III 1. 275 .139 .003 (.003) .. 005 . 011 . 068 . 039 

54 72.93 13.34 n. d. 2.29 0. 70 l. 26 5.01 3.97 0.75 trace trace trace 100.25 2.63 

A4. IV 1. 216 .131 - .032 . 018 0. 22 . 081 . 042 - - -

55 65.27 13.50 4.40 2.52 0.55 0.85 5.19 <1. 21 l. 98 0.14 1. 09 0.17 0.27 100.14 

A2.II 1. 088 .132 .028 .035 • 014 . 015 . 084 . 04.5 . 014 . 001 . 003 

56 76.35 13.38 0.64 0.23 0.23 0.51 5.75 2.37 0.58 100.04 2.617 

A 3. III 1. 272 .131 .004 .003 . 006 . 009 . 093 . 026 

I 
21°. 

57 68.54 15.47 2.03 2.09 0.21 0.30 5.68 5.75 0.59 0.14 0.10 100.90 2.622 

A 2. II 1.142 .152 . 013 .029 . 005 . 005 .092 .062 .002 .001 

; 
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No. Symbol. Norm. Locality. ·Analyst. Reference. Rock name. Rema.rks. 
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42 I".4.1".4. Q 21.90 di. 0.65 Tuoll u vaara, G. Nyblom. P. Geijer, Quartz 

or 22.24 hy 2.50 Lapland, G. Kir. Dist., porphyry. ab 44.54 mt 2. 09 
an 3.06 il 0. 76 Sweden. p. 208, 1910. 

hm 1.60 

43 I(II).4(5).111.4. Q 12.60 di 8.86 Kiruna vaara, K. Schroder. P. Geijer, Syenite 
or 17.79 hy 0. 20 Lapland, G. Kir. Dist., porphyry. ab 54.49 mt 0.46 
(ill 2. 78 il 1. 52 Sweden. p. 49, 1910. 

hm 1.12 

4.4 I".4.1."4. Q 24.08 di 5.48 Orno, Sweden. R. Mauzelius. A. Cederstrom, Granite. In W. T., p. 155. 
or 21.68 hy 3.08 G. F. F., XV, uh 44.5•1 
an 0.5!i p. ll1, 1893. 

45 !.4.1."4. Q 1!!.50 ac 3. 70 Ostra Solsjon, D. Hummel. P. J. Holmquist, Granite 
or 24.46 di 3.32 Baldersnas, B. Un. Ups., VII, gneiss. ab 47.16 wo 0.81 

mt 1.16 Dalsland, p. 218, 1906. 
Sweden. 

46 I".4.1.(3)4. Q 23.16 di 2.59 Ragunda, IT. Santesson. A. G. Hogbom, Granite. Not in W. T. 
or 25.58 wo 0. 70 Jemtlancl, Afh. Sv. G. Unci., ab 41.92 rnt 2. 78 
(ill 0.83 hm 0.80 Sweden. No. 182, p. 45, 1899. 

47 !".4.1.4". Q 24.90 hy 5. 24 Mans Ols, Sala, G. Nyb1om. H. J. Sjogren, Porphyrite. 
or 7. 23 mt 1. 62 Sweden. G. F. F., XXXII, ab 38.25 il o.m 
an 20.29 np 0.34 p. 1371, 1!HO. 

48 !.4.1(2).(3)4. Q 23.94 hy 4. 34 Griesbach, Thi.irach. F. Schalch, Granite. In \V. T., p.155. 
or 25.02 Petersthal, Sp. Kte. Bad., Bl. ah 40.87 
an 3. 81 Baden. Petersthal, No. 83, 
c 1.84 p. 31, 1895. 

49 !.(3)4.1.(3)4. Q 34.32 rli 1.14 Ardez, Lower 0. Ziist. 0. Zi.ist, G.ranite. 
or 20. 1>7 hy 3.·18 Ens-adine, In Diss. Ziir., ah 36.68 rnt 0. 93 
an 0.56 il 0. 46 Sw1tzerland. p. 18, 1905. 

50· !. 114.1.114. Q 30.60 di 0.89 Piz Dado, L. Hezner. U. Grubenmann, Aplite. 
or 21.68 hy 0.10 Punteglla Gebiet, pers. com. ab 44.54 mt 0.46 
an 1. 67 Gmubi.iilden, 

Switzerland. 

51 !. 114.111•114. Q 31.44 hy 0.90 Piz Tumbif, L. Hezner. U. Grubenmann, Quart~ 
or 21.68 rnt 0. 93 P,unteglia Gebiet, pers. com. porphyry. ab 40.35 il 0. 61 
an 2. 78 hmO.Hi GraubUnden, 
c 0.92 Switzerland. 

52 !.4.111.411• Q 20.88 di 3.50 llohmad, 0. Fischer. 0. Fischer, Aplite. 
or 12. 79 \1'0 2.09 Aa.rmassif, T. M.P. M., XXIV, I ab 56.07 
an 3.61 Switzerland. p. 83, 1905. 

53 !.(3)4.111.(3)4. Q 36.00 hy 1. 29 Longone, Elba. P. Aloisi. P. Alcisi, Aplite. m· 21.68 Mem. Soc. Tosc. ab 35.1i3 
an 3.06 Sc. Nat., XXVI, 
c 2. 14 p. 20, 1910. 

54 I".4.1."4. Q 23.88 di 3.32 Groppo del Yes- M. Ferrari. M:. Fenari, Quartz 
or 23.35 hy 4.34 covo, n. Parma, Mem. Ac. Line., porphyry. ah 42.44 
an 2.22 Italy. (5), VIII, No. 21, 

p. 730, 19ll. 

55 I(II).4.1.(3)4. Q 17.10 di 1.94 Costa Zichidi, H. S. Washing- H. S. V\Tashington, Trachr{,e or 25.02 hy 0.50 Pantelleria. ton. J. G., XXI, (gibe 'te). ab 44.01 mt .'i.57 
(ill 0.83 il 2.13 p. 688, 1913. 

hm 0.64 
ap 0.34 

5G !. 114.111.4. Q 32.04 hy 0.60 Magnitnaya Gora, J. Morozewicz. J'. Morozewicz, Quartz kera-or 14.46 mt 0. 70 South Ural Moun- T. M.P. M., XXIII, tophyre. ab 48.73 llm0.16 
an 2.50 tains, Russia. p. ll8, 1904. 
c 0.31 

57 I".4(5).1.(3)4. Q 12.06 ac 0.92 Ekone-Sungale A. Lindner. A. Hintze, Riebeckite or 34.47 di 0. 43 Volcano, Jb. Pr. G. L.-A., granite. ab 47.16 lly 2.08 
mt 3.02 Kamerun. XXVIII, p. 321, 
il o. :~o (1907), 1910. ap 0.31 
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58 72.71 12.80 2.64 1. 48 0.10 0.58 6.50 3.87 0.48 trace 101.16 

B3. IV 1. 212 .125 .01(1 .021 .003 .010 .105 . 041 -

59 70.99 14.84 3.76 0.35 0.14 0.60 5.94 2.40 0.40 trace 99.42 

B3. IV 1.183 .145 .024 .005 .004 . 011 .096 .02b -

60 71.42 14.09 1.41 2.32 0.08 0.-80 6.01 3.52 0.85 100.50 

A3. III 1. 190 .138 . 009 . 032 .002 . 014 .097 . 037 

61 74.72 13.38 l. 29 0.77 0.35 0.18 4.27 3.94 1.46 trace 100.36 

A3.m 1. 245 • 131 .008 . 011 . 009 . 003 .069 . 041 -

62 73.44 14.35 0.50 n. d. 0.39 0.53 5.74 3.82 0.67 trace 99.44 

A3. III 1. 224 . 141 .003 (.006) . 010 .009 .093 .040 -

63 72.02 14.44 l. 32 l. 04 0.41 0.98 6.10 4.26 0.35 trace trace SO a trace 100.92 

A3. III 1. 200 .142 .008 .014 . 010 . 018 .098 . 045 - -

64 71.98 14.48 0.88 0.92 0.28 0.76 5.98 3.71 0.85 trace trace 99.84 

A3.m 1. 200 .142 . 006 . 013 . 007 . 014 .097 . . 039 - -

65 70.36 16.90 0.91 n. d. trace 0.48 5.92 5.04 l. 30 100.91 

A4. IV 1.173 .166 .006 (. 012) - .009 .095 . 053 

66 74.02 13.56 1. 93 l. 09 0.23 0.56 5.80 2.06 1. 05 trace LhO trace 100.30 

A3.m 1. 234. .133 .012 . 015 .006 . 010 . 094 . 022 

67 73.50 15.35 0. 76 n. d. 0.76 none 4.69 3.88 1. 20 100.20 

A3.m 1. 225 .150 . 005 (. 010) . 019 - .076 . 041 

68 73.10 13.12 2.65 0.52 0.32 0.87 5.24 2.33 0.47 0.32 0.46 0.35 99.75 

A2. II 1. 218 .129 . 017 .007 .008 . 016 .084 .025 .006 .002 

69 70.47 14.49 3.40 0.33 0.16 0.52 5.32 4.00 0.39 0.07 0.35 0.13 99.63 

A2.TI 1.175 .142 .021 .005 .004 .009 .085 • 043 .004 .001 

70 68.28 17.08 1. 58 1. 03 0.14 0.26 5.68 4.62 0.12 t>.41 0.23 0.10 100:13 

A2. II 1.138 .167 .010 .ou .004 . 005 .092 .049 .003 • 001 

71 72.68 15.59 0.45 0.06 trace 1. 02 5.15 4.13 0.39 99.47 

B3.IV 1. 211 .153 .003 • 001 - 0.18 .083 .044 

72 72.60 12.63 1. 50 1. 68 0.11 0. 86· 5.16 4.21 0.58 0.07 trace F 0.70 100.10 2.643 

A2. II 1. 210 .·124 .009 .024 .003 . 015 .084 .044 .001 -

73 70.44 16.22 1. 38 1. 26 0.36 0.92 7.33 "1. 95 n. d. 99.68 

A3. III 1. 174 .159 .009 .018 . 009 • 016 .118 .021 
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58 I(II).4.1.114. Q 21.54 ac 7.39 Green'l\1ountain, C. Klement. A .. Renard, Obsidian. In W. T ., p. 157. 

or 22.80 ns 0. 61 Ascension Islai\d, Challenger Reps., ab 44.02 di 2. 45 
hy 1. 7S Atlantic Ocean. Petr. Oc. Islcls., 

p. 52, 1889. 

59 1.4.111.4. Q 2!i.86 lly 0.40 Weather Post Hill, C. Klement. A. Renard, Trachyte. In W. T., p.l57. 
or 13.90 mt 1.16 Ascension Island, Challenger Reps., ab 50.30 lun 3. 04 
an 3. 01 Atlantic Ocean. Petr. Oc. Islcls., 
c 1. 33 p. 47, 1889. 

60 !.4.1.4.0 Q 20.58 di 2.45 Riding School, R. Reinisch. R. Reinisch, Rhyolite 
or 20.57 hy 1. 95 Ascension Island, D. Suclpol. Exp., obsidian. ab 50. S3 mt 2.09 
an 1.11 Atlantic Ocean. II (7), p. 647, 1912. 

61 !.(3)4.1.(3)4. Q 34.02 hy 1. 30 Barachit, Eritrea. E. Manasse. E. Manasse, Quartz 
or 22. so mt 1. Su Stud. Pet. Erit., bostonite. ab 3u.15 
an 0.83 p. 100, 1909. 
c 1. 84 

62 1.4.1.4.0 Q 23.58 di 0. 22 Senafe, Adi Caieh, E. Manasse. E. Manasse, Quartz 
or 22.21 hy 1. 7!1 Eritrea. Stud. Pet. Erit., bostonite. ab 4S. 73 
an 2. 22 p. 99, 1909. 

63 !.4.1.114. Q 18.54 ac 0. 46 Alicl Volcano, E. Manasse. E. Manasse, Dacite: 
or 2.5. 02 di 3.S9 Buia, EritJ.·ea. Stud. Pet. Erit., ab 50.83 wo 0.12 

mt 1.62 p. 120, 1909. 

0•! 1.4.1 .4.0 Q 21.00 di 1. 86 Toguile,· Digsa, E. Manasse. E. Manasse, Paisanite. 
or 21. 6S hy 0. 70 Eritrea. Stud. Pet. Erit., ab 50. S3 mt 1. 39 
an 1. 67 p. 97, 1909. 

65 1.411.1. (3)4. Q 15.30 hy 1.58 Senafe, Adi Caieh, ~E. Manasse. E. Manasse, Bostonite. 
or 29.47 Eritrea. Stud. Pet. Erit., ab 49. 7S 
an 2.50 p. 98, 1909. 
c 0.92 

66 !.(3)4.111.4. Q 30.54 ]ly 1. 00 Dahamis, Hagher E. Ludwig. A. Pelikan, Dahamite 
or 12.23 mt 2. 7S Mountains, Ds. Ak. Wiss. \Vien, (riebeck-ab 49.25 Socotra Island, LXXI, p. 78, 1902. ite groru-an 2. 78 
c 0. 71 Red Sea. elite). 

67 1.114.1. (3)4. Q 29.64 hy 3. 22 Ampang_({inana, Pisani. A. Lecroix, Bostonite. 
or 22. SO Nosy omba, Mat. Min. Mad., 
ab 39.82 Madagascar. I, p. 55, 1902. c 3. 37 

68 1.(3)4.1.4. Q 32. 2S hy 0.80 Mount Betandroka, Boit,eau. A. Lacroix, Rhyolite. 
or 13.90 mt 0. 23 Sakalave Region, C. R., CLVII, 
ab 44.01 il 0. 91 Madagascar. p. 19, 1913. an 2.50 11m 2.56 
c 1.12 ap 0. 67 

69 1.4.1.114. . Q 23.46 hy 0. 40 Mount Antsutrotro, Boiteau. A. Lacroix, AegJ:ite 
or 23.91 mt 0. 23 Madagascar. pers. com. m1cro-
ab 44.04 il 0. 61 granite. an 1. 67 hm 3.20 
c 0.82 ap 0.34 

70 1.411 .1.(3)4. Q 16.98 hy 0.53 Marovitsika, Boiteau. A. Lacroix, Aegirite 
or 27.24 mt 2.a2 Ankaratra, C. It., CLVI, trachyte. 
ab 48.21 il 0.46 Madagascar. p. 176, 1913. an 0.56 up 0. 34 
c 2. 45 

71 !.4.1(2).(3)4. Q 24. 7S mt 0.23 Angara H.iver, N. E. Podo- A. Meister, Granite. Border 9f dike. 
or 24.46 hm 0.32 J enissei District, paev. Expl. G. Ref. ab 43.49 Siberia. Aurif. Sib., X, an 5.00 
c O.S2 p. 199, 1910. 

72 111 .4.1.(3)4. Q 24.84 ac 1. 85 Rudikovka H.iver, A. Semen- A. Meister, Soda F high. 
or 24.46 di 3. 56 J enissei District, chenko. Ex pl. G. Ref' granite. 
ab 41.92 hy 0. 76 Siberia. Aurif. Sib., X, mt 1.16 

il 0.1.5 p. 218, 1910. 

73 1.411.1(2).4(5). Q 17.40 hy 2.09 Marekanka River, Y. F. Gerve. K. E. Bogdanowitch, Granite. 
or 11. 6S mt 2.09 n. Ochotsk, Fund. Marek., 
ab 61.83 Siberia. p. 11, 1904? an 4. 45 
c 0. 41 . I 
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'74 67.80 18.25 2.45 0.23 0.18 0.84 4.62 3.42 1. 78 trace 99.57 2.62 

A3. III 1.130 .179 0 015 .003 .005 0 015 .074 .036 -

75 74.78 11.94 2.46 0.88 0.16 0.07 4.77 3.99 0.28 0.19 0.17 trace 0.08 Nio 0.03 99.80 2.70 
BaO none 
SrO none 

Al. I 1. 246 .117 . 015 0 013 .004 .. 001 .077 .042 0 002 - .001 LizO none 

76 72.73 13.57 0.69 1. 43 0.42 1. 00 .4.98 3.74 0.95 0.50 trace 0.07 0.04 100.12 2.43 

A2. II 1. 212 .133 .004 .019 0 011 0 018 0 081 .039 - - -

77 72.03 12.60 0.32 3.29 0.55 1. 95 4.84 2.82 0.20 0.30 0.69 0.11 0.04 C02 none 99.73 2.61 

A2. II 1. 200 .123 .002 .046 0 014 .035 .078 0 030 0 009 . 001 ·--

78 72.06 13.86 1. 90 1.71 0. 19 0.}-8 5.84 3.69 0.33 0.21 0.12 0.06 0.07 C02 0.03 100.25 2.625 
Zr02 none 

.024 0 005 .003 .001 
SO a none 

Al. I 1. 201 .136 0 012 . 094 . 039 0 002 . - Cl trace 
Cr20a trace 
V20a trace 
NiO none 

I BaO none 
SrO trace 

79 69.23 14.58 2.54 0.67 0.30 0.44 6.82 3.95 0.94 0.13 trace NiO 0.05 99.65 

A2. II 1. 154 .153 .016 .010 .008 .008 .110 .042 .002 

80 71.56 17.27 ll. d. 0.78 trace 1. 06 6.82 2.13 0.26 0.22 SO a 0.35 100.45 

A3. III 1.193 .169 - .011 - .019 .110 .022 .002 

81 66.68 14.63 2.18 2.31 0.30 1. 88 6.12 4.02 0.83 0.38 0.20 0.28 0.49 C02 0.05 100.43 2.618 
Zr02 tra;:e 

.032 0 008 .034 
SO a trace 

Al. I 1.111 .143 .014 .099 0 043 0 003 0 002 • 007 Cl 0.03 
s 0.05 
Cr20a none 
V20a none 
BaO none 
SrO none 

82 67.06 17.40 2.24 0.84 0.26 0.34 5.88 4.10 0.62 0.71 0.16 .trace trace SO a 
Cl 

none 99.61 2.559 
trace 

A2. II 1. 118 .171 0 014 0 012 0 007 0 006 0 095 0 044 0 002 - -

83 66.86 16.34 2.38 1. 99 0.22 0.92 6.01 4.07 0.41 0.18 0.21 trace trace SO a 
Cl 

none 99.59 2.646 
trace 

Li20 trace 
A2. II 1.114 .160 0 015 0 028 0 006 0 016 .097 0 044 .003 

84 76.19 13. 49 0.55 0.38 0.06 0. 59 4. 71 3.79 0.66 0.13 0.06 none 100.61 

A2. II 1. 270 .132 .003 .oa5 .002 .011 .076 .040 -

85 69.01 14.21 2.23 2.89 0.62 2.11 6.30 2.07 0.09 0.58 0.12 100.23 

A2. II 1. 150 .139 • 014 .040 :016 .038 .102. .022 .007' 0 001 

86 73.25 12.60 0.34 2.65 0.51 trace 5.37 3.95 0.75 trace 99.42 

A3. III 1. 221 .123 .002 0 037 0 013 - 0 087 .042 -
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. KALLERUDOSE-Continued. 

---~------------~------------.---------------.-------------.-----------------~-----------r-------------

_N_o_._, ____ s_Y_I_n __ b_oi_. ___ , _____ N_o_r_m_. ____ , _____ L_o_c_a_li-ty __ . ____ , ___ A __ n_al_y_s_t. ___ I: ______ R_e_r_e_re_n_c_e_. _____ I: __ R_o_c_k __ n_am __ e_._, ____ R_e_m_a_r_k_s_.~ 
74 1.4.1(2) .114. 

75 1.114.1.(3)4. 

76 1.4.1(2).114. 

77 I(II).4.1(2).4. 

78 1.4.1.4.0 

79 1.4(5).1.4. 

80 1.4.111 .411
• 

81 I(II).4(5).1.4. 

82 I 1.4".1."4. 

83 1.4(5) .1(2) .114. 

84 !.(3)4.111(3)4. 

85 I(II) .4.1(2) .411
• 

86 111.'4.1.114. 

Q 21\.10 hy 0.50 
or 20.02 mt 0. 70 
ab 38. 77 hm 1. 92 
an 4. 17 
c 5.51 

Kekva River, 
n. Okhotsk, 
Siberia. 

Q 31.86 ac o. 92 Mount Cool urn, 
~~ ~~Jg ?1 g- ~~ Yandina, 

~ 2: 7~ Queensland. 
il 0.30 
hm 0.16 

Q 26. 10 di 1. 18 Glen Rock, 
~l) ~~: ~~ ~ ~: ~~ Esk, 
an 3. 61 Queensland. 

Y. F. Gerve. 

H. I. Jensen. 

G. R. Patten. 

Q 27.36 di 4.05 
or 16. 68 hy 3. 94 
ab 40.87 mt 0. 46 
an 4. 17 il 1. 37 

Ottaba, G. R. Patten. 

ap 0. 34 

Q 22.86 hy 1. 9-~ 
or 21. 68 mt 2. 7R 
ab 40. 25 il 0. 30 
an 0.83 

Q 13.50 di 1. 51 
or 23.35 hy 0.10 
ab 57.64 mt 1. R6 
an 0. 28 il 0.30 

hm 1.28 

Q 21.96 hy 1. 45 
or 12.23 ap 0.67 
ab 5i. 64 
an 3. 34 
c 2.55 

Q 12.06 di 6. 26 
or 23.91 hy 0.41\ 
ab 51.87 mt 3. 2& 
an 0. 28 iJ 0. 46 

ap 0.68 

Q 15.90 hy 0. 70 
or 24.46 mt 2.32 
ah 49.78 il 0.30 
an 1. 67 hm 0.64 
c 2.65 

Q 13.20 hy 1. 92 
or 24.46 mt 3.48 
nb 50. 83~ il 0.46 
an 4. 45 
c 0. 31 

Q 34.88 hy 0.46 
or 22.24 mt 0. 70 
nb 30.82 
nn 3. 06 
c 0. 51 

Q 19.26 di 4. 67 
or 12.23 hy 1. 76 
nb sa. 45 mt 3. 25 
an 4.17 il 1.05 

ap 0. 34 

Q 25.26 ac 0. 92 
or 23.35 ns 0. 49 
ab 42. 'l4 hy 6.18 

Queensland. Esk, I 

The Young Man, I H. P. White. 
Canobolas Moun
tains, New South 
Wales. 

Ca<}iangelon~Creek, H. I. Jensen. 
Canobolas oun-
tains, New South 
Wales. 

Broken Hill, J. C. H. Min-
New South Wales. gay e. 

Mount J ellore, D. Mawson. 
Mitt~ong, 
New outh Wales. 

Hanging Rock, A. G. Hall. 
Macedon, 
Victoria. · 

Brock's Monument, A. G. Hall. 
Macedon, 
Victoria. 

Paku !slana, H. S. Washing-
Tairua, ton. 

·New Zealand. 

Deception Island, Boiteau. 
South Shetland 
Islands. 

Wandel Island, Pisani. 
Graham Land, 
Antarctica. 

42423 °--17--11 

K. E. Bogdanowitch, 
Fund. Marek., 
p. 57, 1904? 

H. I. Jensen, 
Pr. Linn. Soc. 
N. S. "\V., XXXI, 
p. 168, 1906. 

A. R. Agric, 
Chern. Qld., 1914. 

A. R. Agric, 
Chern. Qld., 1914. 

Sussmi1ch and Jensen, 
Pr. Linn Soc. 
N. S. 'vV., XXXIV, 
p. 191, 1909. 

Sussmilch and Jensen, 
Pr. Linn. Soc. 
N. S. W., XXXIV, 
p. 191, 1909. 

J. B. Jaquet, 
Mem. G. S. N. S. W., 
No.5, p. 51, 1894. 

Tailor and Mawson, 
r. R. Soc. 

N. S. W., XXXVII, 
p. 341, 1903. 

Skeats and Summers, 
G. S. Vkt. B. 24, 
p. 22, 1912. 

Skeats and Summers, 
G. S. Viet. B. 24, 
p. 20, 1912. 

J.P. Iddings, 
pers. com. 

E. Gourdon, 
pers. com. 

E. Gourdon, 
Exp. Ant. Fr., Pet. 
vol., p. 200, 1908. 

Dacite. 

Comendite. 

Rhyolite. 

Rhyolite. 

Trachytic 
rhyolite. 

Comenditc. 

Granite. 

Trachyte. 

Sol vsbergite. 

Sol vs bergite. 

Phonolitic 
rhyolite. 

Trachyte. 

Microgranite 
(paisanite). 

H. C. Richards, 
pers. com. 

H. C. Richards, 
pers. com. 

Not in W. T. 

Also in 
C. R., CXLIV, 
p. 1226, 1907. 
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CLASS I. PERSALANE-Continued .. 

RANG 1. PERALKALIC. LIP ARASE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO I Na,O K20 H20+ H20·- Ti02 P20s MnO Inclusive. Sum. Sp. gr. 

1 73.
1

07 14.8$ 0.04 2. 93 l. 30 0.66 6.17 0.46 0.90 0.41 NiO none 100.82 

A3. III 1. 218 .146 ·- .040 .033 . 012 .100 .005 . 005 

2 72.33 12.99 none 2.50 0.97 l. 73 7.60 none l. 09 0. 74 C02 1. 00 100.95 

A3. III 1. 206 .127 - .035 .024 .030 .123 - .009 

3 75.46 13.18 o.·9l n. d. 0.10 0.95 6.88 l. 09 0.93 99.50 2.42 

A3. III 1. 258 .129 .006 (. 012) . 003 . 017 .111 . 012 

4 72.51 13 .. 10 2.81 0.90 0.20 l. 84 6.76 0.33 0.35 0.04 0.31 0.06 0.20 C02 0. 76 100.17 
FeS2 none 
BaO none 

A1. I 1. 209 .128 • 018 • 013 . 005 .• 033 .109 . 004 . 004 - . 003 

5" 71.26 11.87 0.10 2.12 1:08 2.88 6.73 0.05 2.71 0.62 0.28 0.10 0.06 F 0.01 100.13 
FeS2 .0.26 

A2. II 1. 188 .116 . 001 .029 .027 .052 .108 . 001 . 004 . 001 . 001 (. 100. 12) 

6 77.29 14.62 trace - 0.38 trace 7.60 0.16 0.57 100.62 

A3. III 1. 288 .143 - - .010 - .122 . 002 

7 72.50 17.00 1.17 n. d. 0.74 0.20 6.28 0.77 l. 62 100.28 

A4. IV 1. 208 .167 .007 (. 014) . 019 .004 .102 . 008 

8 71.20 17.60 l. 74 n. d. 1.17 0.76 6.20 0.85 l. 37 100.89 

A4. IV 1.187 .172 .011 (.022) .029 .014 .100 . 009 

9 73.10 13.20 0.26 3.60 0.92 0.59 6.30 0.35 1.10 0.92 100.34 

A3. III 1. 218 .129 .002 .050 . 023 .011 .102 .004 . 012 

10 67.10 15.55 1. 53 3.92 1. 34 0.30 5.65 0.85 2.90 0.55 99.69 

A3. III 1.118 .152 .010 .054 .034 .005 .091 .009 . 008 

11 75.06 13.65 1. 78 0.02 0.19 0.74 7.65 0.16 0. 70 trace 99.95 2.52 

A3. III 1. 251 .134 .011 - .005 . 013 .124 .002 

12 78.77 12.44 0.95 n. d. ·o.o2 0.53 6.79 0.24 o:26 0.14 100.14 2.614 

A3. III 1. 313 .. 122 .006 (. 012) . 001 . 010 .110 .003 

13 77.66 12.30 0.61 0.17 0.73 0.16 6.96 0.19 0.46 0.33 trace 99.57 2.634 

A3. III 1. 294 . 121 .004 . 003 . 018 .003 .112 . 002 
I 

14 75.06 "14.21 1. 31 0.27 0.09 0.42 6.88 0.58 0.62 0.56 none 0.03 0.04 SO a 0.11 100.18 2.604 
V20a none 

. 007 .006 
LhO none 

A2. II 1. 251 .139 .008 .004 .002 .111 - - -

RANG 2. DOMALKALIC. TOSCANASE. (C. I. P. W., 1902.) 

1 69.65 14.68 3.01 1. 01 0.32 1. 02 0.22 9.25 0.74 0.44 0.04 100.38 

A 2. II 1.161 . 144 .019 • 014 . 008 .018 . 003 .099 . 005 -
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 5. PERSODIC. NOYANGOSE. (C. I. P. W., 1902.) 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name .. Remarks. 
-

1 ! 11 •114.1(2).5. Q 29. 7!i hy 7. 92 University Mine, R. E. Hore. R. E. Hore, Aplitic soda 
.or 2. 78 il 0. 76 Cobalt, J. G., XVIII, granite. n.b 52.40 
an 3. 34 Ontario. p .. 275, 1910. 
c 2.96 

2 I(II).4.1.5. 3 23.22 di 0. 71 University Mine, N. L. Bowen. N. L. Bowen, Aplitic soda Fresh? a) !i4. 45 hy 5. 47 Cobalt, J. Can. Min. Inst., granite. an 1.11 II 1. 37 
cc 2.30 Ontario. XII, p. 523, 

(1909), 1910. 

3 !.4.1.(4)5. Q 28.92 di 2.67 Berkeley, C. Palache. C. Palache, Soda In W. T., p.157. or· 6.67 hy 0.50 California. B. Dep. G. Cal. Un., rhyolite. ab 58.16 
an 1. 67 I, p. 67, 1894. 

4 !.114.1(2).5. Q 29.76 hv 0. 50 Rudhanah-Airde, E. G. ~adley. J. ~.Flett, Porphyry. 
or 2. 22 rrit 2. 78 Argyllshire, Mem. G. S. Scot., ab 57. 11 il 0. 61 
an 4.17 hm 0.96 Scotland. G. Knapd., 

p. 94, 1911. 

5 I(I1).4.1.5. Q 25.56 di 9. 71 Ketti est own, G. S. ;Blake. J. D. Falconer, Felsite? 
or 0.56 hy, 1.16 Linlithgow, 'rr. R. Soc. Edln., ab 56.59 mt o. 2a 
an 1. 95 il 0. 61 Scotland. XLV, p.147, 1.908. 

ap 0. 34 

G !.114.1.5. Q 32.04 hy 1.00 Near Rathdrum, F. !I. Hatch. F. H. Hatch, Quartz In W. T., p.157. or 1.11 County Wlcklow, Geol. Mag., (3), VI, kerato-ab 6.'3. 93 
c 1. 94 Ireland. p. 70, 1.889. phyre. 

., 

7 I. 114.1. 115. Q 30.42 lry 3. 75 Prat-meur, Not stated. C. Barrois, Euritic In W. T., p. 15~,. or 4. 45 Brittany, VIII Cong. G. Int., aplite. ab 5..1. 45 
an 1.11 France. Guide Exc., VII, 
c 5. 41 p. 21, 1900. 

8 !.4.1.(2).115. Q 27.24 hy 5.80 Ros~ellec, Not stated. C. Barrois, Euritic In W. T., p.157. or 5.00 Brittany, VIII Cong. G. Tnt., aplite. ab 52.40 
an 3. 89 France. Guide Ex_c., VII, 
c 5. ()0 p. 21, 1900. 

9 I(II). (3)4.1(2).5. Q 30.06 hy 7.05 Begon. Pisani. L. Vandernotte, Albitophyre. or 2. 22 mt 0.46 Brittany, Mass. Armor., : ab.'i3.41i il 1.82 
an 3. 00 France. p. 66, 1913. 
c 1. 22 '' 

10 I(II). 114.1."5. Q 26.28 hy 8.15 Deux Evailles, · Pisani. I,, Vandernotte, Microgranite. or 5.00 rrit 2. 32 Brittany, Mass. Armor., .• 

ab 47.68 il 1. 22 
an 1.39 France.· p. 41, 1913. 
c 4. 79 

11 !.4.1.5.0 Q 28.14 di 1. 08 Uli.River, Not stated. K. E. Bogdanovitch, Dacite. 
.. 

or 1.11 hm 1. 78 n. Okhotsk, Fund. Marek., ab 04.97 
an 2. 22 Siberia. p. 17, 1904? 

i 

12 !.(3)4.1:5. Q 36.18 di 0. 25 Noyang, A. W. Howitt. A. W. Howitt, Quartz In W~ T., p.157 or 1. 67 hy 1.55 Victoria. Tr. R. Soc. Viet., ·porphyrite. I ab 57.64 
an 2.50 XX, p. 46, 1884. 

' 
. ' 

13 1.(3)4.1.5. Q 35.1(i hy 1. so Noyang, A. W. Howitt. A. W. Howitt, Quartz In W·. T., p. 157. or 1.11 mt O.'iO Victoria. Tr. R. Soc. Viet., porphyrite. I ab 58.09 hm 0.16 
an 0.83 XX, p. 41, 1884. I 

c 0. 41 

14 !.114.1.5. Q 31.98 hy 0. 20 Raymond Terrace, W. A. Grieg. G. W. Card, Rhyolite. 
OJ' 3. a4 mt 0.93 New South Wales. pers. com. ab 58.16 hm 0. (il 
an 1. 95 . ' c 1.53 

SU,BRANG 1. PERPOTASSIC. 

1 !.114.(1)2.1. Q 30.30 hy o. so I Pidjastjakko, H. Santesson. iF. Svenonius, Porphyry. or 55.04 mt 2· 09 Jukkasjarvl .. Sv. G. Unci., ab 1.57 
!I •. "I . an 5.00 hm 1. 60 Lapland, No. 183, p. 15, 1900. 

c 2. 45 Sweden. 



164 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE. 

No. Si02 Al203 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ----------------------· ---

1 72.26 13.58 2.97 0.75 0.03 1. 24 2.18 5.69 0.57 0.09 99.36 

:B3. IV 1. 204 . 133 . 019 .010 . 001 . 022 . 035 . 061 

2 70.90 14.59 0.39 n. d. 0.45 1. 40 1. 84 6.11. 2.23 0. 73 FeS2 2.03 100.67 2.546 

:S3. IV 1.182 . 143 .002 (. 004 .011 . 025 .030 . 065 

3 73.17 13.34 l. 35 0. 76 0.81 1. 32 l. 80 7.10 0.54 0.07 BaO 0.10 100.36 

.A2. II 1. 220 . 131 .008 .011 . 020 . 023 . 029 . 076 -

4 64.83 16.68 3. 74 l. 22 0.79 2.85 0.86 7.56 0.92 Zr02 0.35 99.91 
BaO 0.11 

A2. II 1. 081 . 164 • 023 . 017 .020 . 051 . 014 .081 

5 66.20 14.33 2.09 1. 93 0.89 1. 39 2.58 7.31 0.83 0.48 0.65 0.25 0.13 C02 0.36 99.74 
Zr02 0.02 

..A.l. I 1. 103 .140 . 013 . 026 .044 .025 .. 042 . 078" . 008 .002 . 002 
SO a none 
Cl trace 
FeS2 0.12 
BaO 0.18 
SrO trace 

6 66.32 15.06 4.59 0.53 0.86 l. 63 1. 32 6.82 1. 28 trace 0.18 trace Zr02 none 99.32 s 0.05 

.Al. I 1.105 .148 .029 .007 .022 .029 . 021 .072 - . 001 - ~b20a O.oNte 

PbO 0.09 
CuO 0. 03 
ZnO 0.27 
CoO 0.15 
BeO none 

7 73.97 12.66 1. 35 1. 00 0.55 1. 08 2.38 6.21 0. 79 0.15 0.05 0.08 100.27 

,A2. II 1. 233 . 124 .009 . 014 . 014 . 020 .039 .066 .0()2 - .001 

:8 73.92 12.78 0.86 1. 54 0.45 1. 05 2.27 6.39 0.75 0.16 0.08 0.11 . 100.36 

.A2. II 1. 232 . 125 . 005 .. 021 . 011 . 019 .037 . 068 . 002 - .002 

o9 72.71 12.98 l. 27 l. 48 0. 77 l. tt.4 2.25 6.10 0.84 0.22 0.08 0.14 100.28 

.A2. II 1. 212 . 127 .008 . 021 . 019 . 026 . 036 . 065 . 003 - . 002 

::w 72.46 12.80 2.02 0. 73 0.59 l. 37 2.52 6.27 0.44 0. 65. 0.44 100.29 

}.2. II 1. 208 . 125 . 013 . 010 . 015 . 025 . 040 . 067 . 008 . 006 

11 72.27 14.63 3.17 n. d. ·o. 45 1.. 33 1. 97 5.67 0.40 0.31 0.52 100.72 

.A4. IV 1. 205 . 143 .020 (. 040) . 011 .023 . 032 . 061 . 004 .007 

J2 72.24 13.52 1. 40 1. 04 0.49 1. 28 1. 81 6.40 0.81 0.23 0. 15 0.17 BaO 0.09 99.63 

,A2. II 1. 202 . 132 .009 . oi4 . 012 .023 . 029 .068 . 003 .001 . 002 

).3 68.55 16.46 0.85 0. 561 0.17 4.17 1. 92 5.59 n. d. 0.35 0.52 F 1. 89 101.03 
.80 

,A2. II 1. 143 . 161 . 005 .008 .004 . 075 • 031 . 060 . 004 .008 100.23 

).4 68.36 13.24 1. 29 3.39 1.15 2.51 2.05 5.34 2.63 0.27 100.23 

.A3: III 1. 139 .130 .008 .048 . 029 .045 .033 . 057 .004 

15 65.98 15.00 
2. 351 1. 47 0. 79 1.. 58 2.91 

747 I 
0.88 0.54 0.20 0.14 COt 0.50 99.99 s lt03 

BaO 0.15 
,A2. II 1. 100 .147 . 015 .020 . 020 .029 .047 .080 .007 . 001 .002 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 2. DOPOTASSIC. DELLENOSE. (C.. I. P. W., 1902.) 

No. Symbol. Norm. Locality. Analyst. Reference .. Rock name. Remarks. 

1 1.114.112.2(3). Q 34.98 hy 0.10 Westerly, I. A. Williams. I. A. Williams, Granite. 
or 33.92 mt 2.32 Rhode Island. A. G., XXXV, ab 18.34 hm 1.44 
an 6.12 p. 37, 1905. 
c 1. 53 

2 !.(3 )4.2.211 • Q 32.82 hy 2. 03 Homestake Mine, W. J. Shar- W. J. Sharwood, Rhyolite. 
or 36.14 pr 2.03 Lead, wood. Ec. Geol., ab 15.72 
an 6.95 South Dakota. VI, p. 734, 1911. 
c 2.35 

3 !.114.2.2. Q 31.26 hy 2.40 Antelope Hills, R. D. Hall. Leith and Harder, Trachyte. 
or 42.26 mt 1. 86 Iron Springs U.S. G. S. B. 338, 
ah 15.20 
an 6.39 District, Utah. p. 58, 1908. 
c 0.31 

4 I 11.4.2(3).(1)2. Q 23.16 hy 2.00 Antelope Range, R. D. Hall. Leith and Harder, Trachyte. 
or 45.04 mt 3.94 Iron Springs U. S. G. S. B. 338, 
ab 7. 34 hm 0.91 
an 14.18 District, Utah. p. 58, 1908. 
c 1.84 
z 0.55 

5 I( II).4.(1)2.2(3). Q 17.52 hy 5.32 Ajax Mine, W. F. Hille- Lindgren and Granite. 
or 43.37 mt 3.02 Cripple Creek, brand. Ransome, 
ab 21'. 48 il 1. 22 
an 5.56 ap 0. 67 Colorado. U.S. G. S. P. P. 54, 

;P· 45, 1906. 

G 111•114.2.2. Q 28.38 hy 2. 20 Cerro Mercado, ll. W. Nichols. 0. C. Farrington, Rhyolite. 
or 40.03 mt 1. 62 Durango, Field Col. Mus., 
ab ll. 00 hm 3.52 
an 7. 23 ap 0.34 Mexico. G. Ser., 
c 2.96 II, p. 224, 1904. 

7 1.114.(1)2.2(3). Q 32.82 hy 1.93 Edeby, R. Mauzelius. P. J. Holmquist, Granite. 
or 3fi. 70 mt 2. 09 Stockholm, B. Un. Ups., ab 20.44 il o. 30 
an 5. 28 Sweden. VII, p. 258, 1906. 

8 1.114.112.2(3). Q 32.22 hy 3. 21 Svalni1s, R. Mauzelius. P. J. Holmquist, Granite. 
or 37.81 mt I. HI Rydboholm, B. Un. Ups., ab 19.39 il 0.30 
an 5. 28 Sweden. VII, p. 258, 19~6. 
c 0.10 

9 1.114.2.2(3). Q 31.38 hy 3.48 Alby, R. Mauzelius. P. J. Holmquist, Granite. 
or 3(1. 14 mt 1. 86 Rydboholm, B. Un. Ups., 
ab 18.86 il o. 46 
an 7. 23 Sweden. VII, p: 258, 1906. 

10 1.114.(1)2.2(3). Q 30.48 di 1. 51 Gamhed, H. San tess on. P. J. Holmquist, Granite. 
01' 37.2.5 hy 0.80 Fjallbacka, B. Un. Ups., ab 20.96 mt 1. 86 
an 5.00 il 1. 22 Bohuslitn, VII, p. 260, 1906. 

hmO.SO Sweden. 

11 111.(3)4.2.211 • Q 32.82 hy 6. 78 Solhem, C. G. L. Broome. P. J. Holmquist, Granite. Same rock as 
or 33.92 il 0.61 Fjallbacka, B. Un. Ups., No.3, I. 3,2.2. ab 16.77 
an 6.39 BohusHin, VII, p. 260, 1906. 
c 2. 75 Sweden. 

12 1.(3)4.112.2. Q 33.84 hy 1. 73 Vasastaden, R. Mauzelius. P. J. Holmquist, Granite. 
or 37.81 mt 2.09 Stockholm, B. Un. Ups., VII, ab 15.20 il 0. 46 
~m 5.56 ap 0.34 Sweden. p. 258, 1906. 
c 1. 53 

13 111.(3)4.2.211 • Q 32. 16. hy 1. 32 Storholm, Rodo, H. San tesson. P. J. Holmquist, Quartz F high. 
or 33.36 mt 1.16 Sweden. Afh. Sv. G. Und., porphyry. In W. T., p.l57,. ab 16.24 il 0.61 
an 6.95 ft 3.90 No. 181, p. 51, 1899. 
c 4.69 

14 I(II).4.2.2(3). Q 26.16 eli 1. 18 Dellen, Reising- H. Santesson. F. Svenonius, Hypersthene Dellenite of 
or 31.69 hy 8.11 land, Sweden. G. P. F., X, p. 273, andesite. Brogger, Eg. ab 17.29 mt 1.86 
u.n 11.12 1888. Kg., II, p. 59r 

1895. 
In W. T., p.l57.· 

15 I 11.411.(1)2.2(3). Q 16.32 di 1.30 Vanstern, Lake R. Mauzelius. A. Gavelin, Quartz 
or 44. 48 hy 1. 40 Vattern, Sver. G. Und., orthophyre. ab 24.1i3 mt 3.48 
u.n 5.56 il 1.06 Smaland, Arsb. 5, No. 3, 

Sweden. p . 22 1912. 
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CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
-- --- ------------- -------

16 69.21 15.59 1.08 1. 29 0. 11 1. 30 8.92 0.75 99.94 

A3. Ill 1. 154 .152 .007 .019 .003 .023 .094 

17 69.19 14.12 1. 64 1.71 L58 1. 66 1. 81 8.45 100.31 

A3. Ill 1. 153 .138 .010 .024 .040 .030 .029 .090 

18 66.64 15.10 0.69 3.08 1. 36 1.49 2.05 6. 71 2.82 99.94 

A3. ill 1. 111' .148 .004 . 043 • 034 .027 .033 .071 

19 65.17 17.09 1. 26 2.93 1. 75 1. 39 2.16 5. 70 2.75 100.20 

A3. III 1.086 .168 .008 . 040 . 044 .025 .035 .061 

20 66.24 15.64 1.16 2.19 0.89 2.17 2.05 6.60 3.25 100.19 2.455 

A3. III 1. 102 .153 .008 . 030 .022 .039 . 033 .070 

21 60. 77 21.27 2.94 0.57 0.41 2.88 1.16 7.97 2.13 100.10 2.714 

A3. Ill 1. 013 • 209 .018 ·.008 .010 .052 . 019 . 085 

22 69.90 14.09 '0.88 2.33 0.98 1.10 2.35 5.99 1. 00 0.10 0.40 0.19 0.02 C02 0.40 99.81 2.649 
Zr02 none 

Al. I 1. 165 .·138 .006 .032 .025 .020 .038 
Cl 0.03 

.064 .005 .001 - F none 
s 0.02 
Cr20s none 
NiO none 
BaO 0.02 
SrO trace 
CuO 0.01 

RANG 2. DOMALKALIC. TOSCANASE. 

1 67.27 13.67 l. 83 2.49 1. 72 1.90 2.79 5. 80 0.45 0.08 1.70 0. 16 0. 19 100.05 

A2. II 1.121 .134 .011 .035 .043 .034 .045 .062 .021 .001 .003 

2 71.85 15.25 1.04 2.56 0.63 2.46 3.18 3.04 0.17 0.58 trace trace 100.76 

A3. III 1.198 .150 .006 .036 .016 .044 .052 .032 .007 - -

3 70.44; 14.69 1. 45 1.17 0.74 1. 43 3.66 4 .. 61 1.14 0.32 99.65 

A 3. III 1.174 .142 .009 .017 ·.019 .025 .059 .049 .004 

4 71.69 14.84 n. d. l. 25 0.37 1.03 3.13 7.09 0.49 0. 10 trace 99.99 

A4. IV 1.195 .145 - .018 .009 .018 .050 .075 -

5 74.54 13.30 0.92 0.79 0.01 l. 26 3.69 5.01 n. d. 0. 51. s 0.04 100. 0~ 

A2. II 1. 242 .130 .006 .011 - .022 .060 .053 
., 

.007 

6 73.01 13. 73 0.44 1.48 0.01 0.94 3.50 5.62 0. 18 0.05 0.09 99.05 2.624 

B3. IV 1. 217 .135 .003 . 021 - . 017 .056 .060 • 001 

7 65.02 17.93 4. 69 0.17 1.24 l. 34 3.04 5.98 0.86 0.11 100.38 

A 3. III 1. 084 .176 .029 .002 . 031 .023 .049 .064 .002 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 2 .. DO POTASSIC. DELLENOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

16 1.4.112.2. Q 22.12 hy 1. 8£! Wirvik, Finland. B. Frosterus. B. Frosterus, Granite. In W. T., p. 157. 
or 52.26 mt 1. 62 T. l\1. P.M., XIII, ab 14.15 
an 6.39 p. 188, 1892. 
c 0.82 

17 I11.4.(1)2.2. Q 20.16 di 2.48 Tribe!'g Waterfall, C. Habenstreit. F. Schalch, Granite. Notin W. T. or 50.04 by 4. 65 Baden. Erl. G. Kt. Bad., ab 15.20 mt 2.32 
an. 5. 28 No. 101-102, p. 11, 

' 1897. 

18 I(II).4.2.211• Q 21.60 by 8.55 Der Gabel, Bunsen's lab- A. Schmidt, Porphyry. In W. T., p.159. or 39.48 mt 0.93 M i.insterthal, oratory. Ref. N.J., 1889, ab 17.29 
an 7.51 Schwarzwald, I, p. 95. 
c 1. 73 Baden. 

19 I(II).4.2.2(3). Q 23.04 hy 8.62 Brandenberg, Bunsen's lab- A. Schmidt, Porphyry. In W. T., p.159. or 33.92 mt 1. 86 l\Hinsterthal, oratory. Ref. N.J., 1889, I, ab 18.64 
an 6.95 Schwarzwald, p. 95. 
c 4. 79 Baden. 

20 I11.4.2.2". Q 21.72 by 5.10 Monte Cucco, H. S. Washing- H. S. Washington, Toscanite. In W. T., p.159. or 39.82 mt 1. 86 Cerveteri, Italy. ton. J. G., V, p. 49, 1897. ab 17.29 
anlO. 84 
c 1.12 

21 1.4.211•112. Q 16.50 by 1. 00 Kija River, Not stated. A. Meister, Granite. 
or 47.26 mt 1. 86 J enissei District, Expl. G. Reg. ab 9.96 hm 1.60 
an 14.46 Siberia. Aurif. Sib., IX, 
c 5. 41 p. 254, 1910. 

22 111•114.(1)2.2(3) 0 
Q 28.38 hy 5.27 Cobar, New South W. A. Greig. A. R. Dep. Min. Orthoclase or 35.58 mt 1. 39 Wales. N. S. W. (1911), porph~y. ab 19.91 il 0. 76 
an 4. 73 ap 0.34 1912, p. 198. 

I c 1. 94 

SUDRANG 3. SODIPOTASSIC. TOSCANOSE. (C. I. J>. W., 1902.) 

1 I11.4.2."3. Q 22.32 di O.R9 Ujarartorsuak, W. C. Phalen. W. C. Phalen, Quartz or 34.47 hy 4.66 N agsuaks Penin- Smiths. Misc. Coli., monzonite. ab 23.58 mt 2.55 
an 7.51 il 3:19 sula, Greenland. XLV, p. 208, 1904. 

ap 0.34 

2 I" . .(3)4.211.3( 4) 0 
Q 34.02 hy 4.64 Havnefjord, P. Schei. C. Bugge, Hypersthene or 17.79 mt 1. 39 Jones Sound, Rep. 2d Arct. Exp. adamellite. ab27.25 il 1.06 
an 12.23 Ellesmere Land. Fram, No. 22, 
c 2.24 p. 18, 1910. 

3 1.4.2.3.0 Q 27.18 hy 2.43 Pim Island, P. Schei. C. Bugge, Granite or 27.24 mt 2.09 Rice Strait, Rep. 2d Arct. Exp. aplite. ab 30.92 il 0. 61 
' an 6. 95 Ellesmere Land. Fram, No. 22, c 0. 92 p. 18, 1910. 

4 1.4.(1)2.(2)3. Q 22.92 hy 3.28 T:Egart Bay, F. G. Wait. G. C. Hoffman, Granitite In W. T., p.159. or 41.70 ake Keepawa, A. R. G. S. Can., gneiss. ab 26.20 
an 5.00 Quebec. IX, p. 18R, (1896), c 0.20 1898. 

5 1."4.(1)2.3. Q 30.78 di 1.24 Highdale Quarry, Student of T. N. Dale, Granite. or 29.47 hy 0.92 n. Rockland, J. F. Kemp. U. S. G. S. B. 313, ub 31.44 mt 1. 39 
an 4. 73 Knox County, p. 122, 1907 0 

Maine. 

6 1.4.(1)2.3. Q 28.08 hy 2. 51 Mount Kearsarge, J. H. Perry. J. H .. Perry, Granite. or 33.36 mt 0. 70 New Hampshire. J. G., XI, ab 29.34 
an 4. 73 p. 405, 1903. c 0.20 

7 I11.4.112.3. Q 19.74 hy 3.10 Pemigewasset, L. G: Eakins. U.S. G. S. B. 148, Quartz In W. T., p.159. or 3.5.58 mt 0.91 New Hampshire. p. 67, 1897. porphyry. ab 25.68 hm4.00 
an 6.39 
c 4.08 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al 20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
--- -------- ------ ---------

8 69. 89 15.08 1.04 1.46 0.66 2.07 4. 73 4. 29 0.23 0.31 trace 99.76 

A3. m 1.165 .148 .007 .020 .017 .038 .076 .046 -

9 64.62 16.46 1.82 2.14 1. 10 2.39 4.57 5.21 0.39 0.13 0.81 0. 21 0. 12 C02 0.11 100.38 2.666 
Zr02 0.03 

A1. I 1.077 .161 0.11 .030 .028 .043 .074 .055 .010 .001 .002 
Cl 0.05 
FeS2 0.19 
BaO 0.03 
SrO trace 
CuO trace 

10 74.15 13.35 1. 2~ 0. 53 0.23 1. 92 2.84 4.58 0.50 0.13 0.12 0.06 C02 none 99.67 

A2. II 1.236 .131 .008 .007 .006 .034 .046 .049 .002 -

11 74.06 14.45 0.15 1.44 trace 1. 03 4. 74 4.36 0.52 s 0.02 100.77 

A3. Ill 1. 234 .142 .001 .020 - .018 .076 .047 

12 72.45 13.32 1. 93 0. 63 . 044 1. 81 3.55 3.86 1.51 0.59 0. 27 0.06 C02 none· 100. 42· 

A2. II 1. 208 .130 .012 .009 .011 .032 .057 .041 .003 -

13 71.. 63 13.71 2.09 1. 76 0. 19 ·1. 31 3.24 4.49 0.51 0.08 0.34 trace trace C02 0.41 99.76 s trace 
A2. n 1.194 .134 . 013 .025 .005 .023 .052 .048 .004 - -

14 68.88 14.96. 0.64 4.64 0.37 1. 74 3.83 4.97 0.24 0.06 trace trace 100.33 2.696 

A3. III 1.148 .146 .004 .064 ; 009 .031 .062 .053 - - 12° 

15 68.36 16 .. 58 0.90 3.24 0.45 1. 85 3.97 5.27 0.17 0.18 trace trace 100.97 

B3. IV 1. 139 .163 .006 .045 .011 . 033 .064 .056 -

16 66.60 15.05 1. 07 4.42 0.36 2.21 4 .. 03 5.42 0.41 0.26 trace BaO none 100.33 2.612 

A2. II 1.110 .148 .007 .061 .009 .039 .065 .058 .009 - 17° 

17 67.12 14.97 2.61 2.19 0.54 1. 69 3.92 5.15 1.13 0.19 0.37 0.14 0.02 :l.r02 0.03 100.26 s none 

Al. I 1.119 .147 .016 .031 . 014 . 030 .063 .055 .009 . 001 
Cr20s trace 

- BaO 0.19 

18 71.23 13.64 1. 70 1. 00 0.75 2.31 3.55 3. 79 1.72 0.21 0.05 99.95 2.690 

A2. II 1. 187 .134 .011 . 015 . 019 .041 .057 .040 .003 -
19 72.47 14.78 0.57 2.00 0.34 1. 27 4.03 4.53 0.48 trace C02 trace 100.47 

A3. III 1. 208 .145 . 004 . 028 . 009 . 023 . 065 .048 -

20 71.24 14.34 0.80 1. 80 0.66 2.17 4.25 4.14 0.03 0.05 0.40 0.02 C02 none 100.08 
Zr02 trace 
FeS2 0.18 I 

Al. I 1. 187 . 141 .005 .025 .017 . 039 .069 .044 .005 - BaO none 
LbO none I 

21 68.40 15.75 2.97 0.65 0.12 1. 64 4.16 5. 78 0.48 trace s 0.63 100.58 2.66 I 

A3. III 1. 140 .154 .019 . 009 .003 .029 .067 .062 -

22 71.45 13.83 1.10 1. 91 0.56 1.44 2.62 6.09 0.32 0.42 0.03 0.17 Zr02 0.02 100.04 i 
CI 0.03 

! 

.0261 
F 0. 01 

Al. I 1.191 .136 . 007 .026 .014 .042 .065 .008 - .002 s 0.02 i 
nao 0.02 

I 

23 66.72 16.15 1. 23 2.19 0.73 2.30 4.36 ·5. 66 0. 77 0.07 100.18 

t A3.m 1.112 .158 .008 .031 .018 .041 .070 .061 . 001 

II 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. TOSCA~OSE-Gontinued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

8 !.4.2.3(4). Q 20.34 di 2. i5 Millstone Hill, G. I. ·Finlay. G. I. Finlay, Granite. 
or 25.58 hy 2.0{} Barre, Vermont. G. S. Vt. Rep., III, ab 39.82 mt 1. 62 
an 7.23 p. 55, 1902. 

9 I11.4(5).2.3. Q 11.70 di 1. 36 Little Ascutney W. F. Hille- R. A. D"aly, Windsorite In W. T., p.159. 
or 30.58 hy 3. 46 Mountain, brand. U.S. G. S. B. 209, (diorite). ab 38.77 mt 2.55 
an 8.90 il 1. 52 Vermont. p. 47, 1903. 

ap 0. 51 

10 1.(3)4.2.3. Q 35.52 hy 0.60 Erving, G. Steiger. B. K. Emerson, Grani.te 
or 27.24 mt 1.16 Massachusetts. U.S. G. S. B. 228, (gneissoid). ab 24.10 il 0.30 
an 9. 45 hm 0.48 p. 39, 1904. 
c 0.20 

11 1.4.(1)2.3( 4). Q 26.46 hy 2.51 Hingham, Plym- F. J. Moore. T. N. Dale, Granite. 
or 26.13 mt 0.23 outh County, U.S. G. S. B. 470, ab 39.82 
an 5.00 Massachusetts. p. 276, 1911. 

12 !.(3)4.2.311 • Q 32.70 hy 1.10 Pelham, G. Steiger. T. N. Dale, Granite 
or 22.80 mt 1. 39 Massachusetts. U.S. G. S. B. 470, (gneissoid) . ab 29.87 il '0.46 
an 8. 90 hm 0.96 p. 261, 1911. 

13 1.114.112.3. Q 32.10 hy 1. 56 Stony Brook, W. T. Hall. F. Bascom, Rhyolitic 
or 26.69 mt 3.02 Neponset Valley, J. Ac. N. Sci. Phila., granite. ab 27.25 il 0. 61 
an 6. 39 Massachusetts. (2), XV, p. 135, 
c 1.12 1912. 

14 I11.4.2.3. Q 19.62 hy 8.82 Squam Lig4t, H. S. Washing- H. S. Washington, Quartz In W. T., p.159 
or 29.47 mt 0.83 Cape Ann, ton. J. G., VII, syenite ab 32.49 
an 8.62 EBSex Coup.ty, p. 109, 1899. porphyry. 

Massachusetts. 

15 I11.4.2.3. Q 1R.l8 hy 6. 25 Wolf Hill, H. S. Washing- H. S. Washington, Nordmarkite. In W. T., p.159 
or 31.13 mt 1. 39 Gloucester, ton. J. G., VI, ab 33.54 
an 9.17 EBBex County, p. 800, 1898. 
c 1. 02 Massachusetts. 

lG I(II).411.2.3. Q 15.24 di 3. 41 Prospect Street, H. S. Washing- H. S. Washington, Akerite. In W. T., p.15~ 
or 32.25 hy 5.0fi Gloucester, ton. J. G., VI, ab 34.06 mt 1. !\2 
an 6.95 il 1. 37 EBBex County, p. 798, 1898. 

Massachusetts. 

17 I 11 .4.112.3. Q 19.98 hy 2. 72 Hoosac Mountain, E. T. Allen. J. E. Wolff, Granite 
or 30.58 mt 3. 71 Massachusetts. U.S. G. S. B. 228, gneiBS. ab 33.01 il 0. 76 
an ·7.51 ap 0. 34 p. 41, 1904. 
c 0. 20 

18 !.114.2.311 • Q 30.42 di 0.86 Conanicu t Island, L. V. PirBBon. L. V. PirBSon, Granite. In W. T., p. 159 
or 22. 2-t hy 1.63 Rhode Island. A. J. S., XLVI, ab 29.88 mt 2.55 
an 10.29 il 0. 46 p. 373, 18931. 

19 !.4.112.311 • Q· 27.06 hy 4.07 Branford, F. Ward. F. Ward, Granite. or 26.69 mt 0.93 n. New Haven, A. J. S., XXVII{, ab 34.06 . 
an 6.39 Connecticut. p. 137' 1909. 
c 0.92 

20 I11.4.2.311 • Q 24.60 di 2. 54 Griswold, W. A. Drushell. G. F. Loughlin, Granite. or 24.46 hy 2. 42 Connecticut. U.S. G. S. B. 492, ab36.l.'i mt 1.16 
an 7. 78 il 0. 76 p. 123, 1912. 

21 !.4-.112.3. Q 18.54 di O.fi5 Millstone Point, H. T. Vulte. J. F. Kemp, Granite. In W. T., p.159 or 34.47 WO 0.12 Connecticut. B. G. S. A., X, · ab 3il.12 mt 2.09 
an 6.95 hm 1.60 p. 375, 1899. 

22 !.4.2.3(4). Q 28.02 hy 3./il Northville, E. W. Morley. W. J. Miller, Granite or 3{}.14 mt 1.62 Fulton County, N.Y. St. Mus. porphyry. ab 22.01 il 0. 76 
an 7. 23 New York. B. 153, p. 19, 1911. 
c 0. 31 . 

23 I11.4(5)."2 .3. Q 12.!10 di 3. 29 Little Falls, E. W. Morley. H. P. Cushing, Augite Iron oxides or 33.92 hy 3. 44. Herkimer County, N.Y. St. Mus. syenite. corrected in · ab 36. (i8 mt 1. 86 
an 7. 51 New York. A. R. LIV, p. R69, N.Y.St.Mus 

I 
(1900), 1902. A. R. LX,(2) 

. 514 1907. p 
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CLASS I. PERSALANE---:Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp. gr. I 
--- ---------------- ------- ---1 

24 75.15 14.65 0.11 0.90 0.04 0.92 3.60 4.71 0. 24' 0.12 0.02 0.01~ Zr02 0. 01 100.64 
SO a 0.12 

Al. I 
BaO 0.05 

1. 253 .144 .001 .013 .001 .016 .058 .050 . 002 - -

25 75.02 13.73 0.83 0.99 0.03 0.88 3.36 4. 74 0.17 0. 10 0.04 0.04 C02 0.11 100.23 
l.r02 0. 05 

Al. I 1. 250 .014 . 001 .054 
SO a 0.08 

.135 .005 .016 .050 . 001 - - BaO 0.06 

26 72.57 15.11 0.59 1.02 0.30 1. 65 3.92 4.33 '0.47 99.96 

A3.m 1. 210 .148 .004 • 014 .008 .030 .063 . 046 

27 71.79 15.00 0.77 1. 12 0.51 2.50 3.09 4. 75 0.64 

I 
100.17 

A3.m 1.197 .147 .005 .015 ."013 .045 .050 . 051 

28 70.45 15.98 0.75 1.84 0.77 2.60 3. 83 3.59 0.45 LhO trace 100.26 

A3.ill 1.174 .157 .005 .026 .019 .047 .061 .038 

29 72. 27 14.30 1. 16 0.97 0.70 1.56 3.46 5.00 0.25 0.04 0.31 0.02 trace co~ 0.21 100.25 

A2. II 1. 205 .140 .007 .014 .018 .028 .056 .053 '.004 - -

30 71. 51 13.82 1.76 1.20 0.80 1. 79 3.64 4.63 0.31 0.17 0.33 0.30 0.03 C02 trace 100.29 

A2. II 1.192 .136 .011 .017 .020 .032 .059 .049 .004 .002 -

31 71. 19 14.01 1.66 1. 29 0.44 2.04 3.56 4.45 0.33 0.04 0.35 0.34 0.02 C02 trace 99. 72 

A2. II 1.187 .137 .010 .018 .011 .037 .057 .047 .004 .002 -

32 70.83 12.70 2.67 1. 36 0. 53 1. 88 3.49 4. 83 0.34 0.07 0.41· 0.33 0.03 C02 trace 99.47 

A2. II 1. 181 . 125 .017 . 019 . 0:3 .034 .056 . 051 0 005 0 002 -. 

33 69.48 13.95 2.82 1. 70 1.10 2. 81 3.65 3.45 0.50 0.04 0.47 0.49 0.03 C02 trace 100.49 

A2. II 1.158 .137 . 018 .024 .028 .050 .059 .037 .006 .003 -

34 69.44 15.46 1. 31 1.43 1. 01 2.11 3.97 4.25 0.29 O.Oi 0.48 0.22 0.03 COt trace 100.07 

A2. II 1.157 .152 .008 .020 .025 .038 .065 .045 .006 .002 -

35 69.56 ],5.52 1. 67 1. 19 0.41 1. 20 4.46 4.68 0. 67 0.34 0.31 0.08 0.07 C02 none 100.26 s trace 
BaO 0.10 

ALI 1.159 .152 .010 .017 .010 .021 .072 .050 .004 - .001 SrO trace 
LhO trace 

36 66.46 14.92 1. 87 3.08 1.11 3. 10 2.63 4. 74 0.80 0.06 0.83 0.29 0.07 C02 trace 99.96 s trace 

A2. II 1.108 .146 . 012 .043 .028 .055 .042 .050 .010 .002 . 001 

37 73. 10 13.82 0.93 1. 43 0. 51 1. 72 3.04 5.06 0.23 0. 24 trace trace SO a trace 100.08 2. 64 

A3.m 1. 218 .136 .006 .019 . 013 .031 .049 .054 .003 - -

38 72.19 14.06 0.70 1. 80 0. 84 1. 88 3.46 3.94 0.18 0.48 trace 0.16 SO a trace 99.69 2.68 

A2. II 1. 203 .138 .004 . 025 .021 .034 .056 .041 .006 - .002 
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!.(3)4.(1)2.3. Q 33.72 hy 1. 42 Near Waterloo, R. B. Gage. J. V. Lewis, Granite 
or 27. SO mt 0. 23 New Jersey. N.J. G. S. gneiss. 
ab 30.39 il 0.30 A. R. (1908), an 4. 45 
c 2.04 p. 73, 1909. 

!.(3)4.(1)2.3. Q 35.10 hy 1.16 Waterloo, R. B. Gage. J. V. Lewis, Granite 
or 27. SO mt 1.16 New Jersey. N.J.G.S. gneiss. 
ab 2S.30 il 0.15 A. R. (190S), an. 4.45 
c 1. 53 p. 72, 1909. 

25. 

!.4.2.311 • Q 28.68 hy 2.12 Guilford, W. F. Hille- G. H. Williams, Granite. In W. T., p.159. 
or 25.58 mt 0.93 Howard County, brand. U.S. G. S.A. R. 15, 
ab 33.01 Maryland. p. 672, 1895. an 8.34 

I 26 

c 0.92 

!.4.112.3. Q 28.68 hy 2.62 "\Voodstock, W. F. Hille- G. H. Williams, Granite. Also E. B. 
or 2S.3li mt 1.16 Baltimore brand. U. S. G. S. A. R. 15, Mathews, llb 2(i. 20 County, p. 672, 1895. .:Md. G. S. an 12.51 

Maryland. A.R.II, 
I 

~156, 1898, 
In . T., p. 159. 

27 

!.4.211.3(4). Q 26.76 hy 4.67 Dorsey Run Cut, . Y\7• F. Hille- C. R. Keyes, Granite. In W. T., p.159. 
or 21.13 mt 1.16 Howard Colmty, brand. U.S. G. S. A. R. 15, 
ab 31.96 Maryland .. p. 697' 1895. an 13.07 

I 28 

c 1.12 

!.4.2.3.0 Q 28.44 hy 2. 20 Richmond, W. M. Thorn- T. L. Vi7atson, Granite. 
or 29.47 mt 1. (\2 Virginia. ton. Va. G. S. B. 1A, 
ab 29.34 il 0.61 p. 81, 1909. an 7. 78 

29 

c 0. 31 

!.4.2.3.0 Q 28.44 hy 2. 26 Petersburg, W. M. Thorn- T. L. 'Vatson, Granite. 
or 27.24 mt 2.55 Virginia. ton. Va. G. S. B. 1A, 
ab 30.92 il 0.61 p. 81, 1909. an 6.67 ap 0. 67 

30 

!.114 .2.3. Q 29.28 hy 1. 63 Henrico Colmty, W. M. Thorn- T. L. Watson, Granite. 
or 26.13 mt 2. 32 n. Richmond, ton. Va. G. S. B. 1A, 
ab 29.87 il 0.61 Virginia. p. 81, 1909. an 8. 3.4 ap 0. 67 
c 0.31 

31 

I 11 •114.(1)2.3. Q 28.86 di 1. 94 Near Richmond, W. M. Thorn- T. L. Watson, Granite. 
or 28.36 hy 0. 40 Virginia. ton. Va. G. S. B. 1A, 
ab 29.34 mt 3. 25 p. 81, 1909. an 5.00 it 0. 76 

32 

hm 0.48 
ap 0. 67 

I 11 .4.2.3(4). Q 2S.32 hy 2. so Fredericksburg, W. M. Thorn- T. L. Watson, Granite. 
or 20.57 mt 4.18 Virginia. ton. Va. G. S. B. 1A, 
ab 30.92 it 0. 91 p. 81, 1909. (Ill 11.40 ap 1. 01 

33 

I 11.4.2.311 • Q 24.24 hy 3. 29 Near Richmond, W. M. Thorn- T. L. V\Tatson, Granite. 
or 25.02 mt 1.86 Virginia. ton. Va. G. S. B. 1A. 
ab 34. Oli it 0. 91 p. 81, 1909. (Ill 8. ()2 ap 0. 67 
c 1.12 

34 

!.4.112.311 • Q 22.26 hy 1.53 Monterey Moun- W. F. Hille- Darton and Keith, Felsophyre. In W. T., p. 161. 
or 27. SO mt 2.32 tain, Virginia. brand. A. J. S., VI, 
ab 37.73 it 0. 61 p. 307' 1898. an 5. 84 

35 

c 0. 92 

36 I(II).4.211.3. Q 24.60 hy 5. 70 Lovingston, W. M. Thorn- Watson and Taber, Quartz 
or 27.80 mt 2. iS Nelson Cour.ty, ton. Va. G. S. B. 3A, monzonite 
ab 22.01 il 1. 52 Virginia. p. 63, 1913. gneiss. an 13.34 ap 0. 67 
c 0. 61 

!.114.2.3. Q 30.90 hy 2.62 Near Batesburg, Hardin and E. Sloan, Granite 
or 30.02 mt 1. 39 Lexington Robertson. S. C. G. S., (IV), gneiss. 
ab 25.68 il 0. 46 County, South B. 2, p. 193, 1908. an 8.62 
c 0. 20 Carolina. 

37 

!.114.2.311 • Q 30.90 hy 4. 34 Near Columbia, Hardin and E. Sloan, Granite. 
or 22.80 mt 0. 93 Lexington Robertson. S.C. G. S., (IV), 
ab 21J. 34 il 0. 91 County, South B. 2, p. 206, 1908. an 9. 45 
c 0. 71 Carolina. 

38 



172 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANA81j:-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H 20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
------ ------------- ---------

39 70. 77 14.89 0. 75 1. 24 0.43 2.08 4.47 . 4. 70 0. 19 0.36 trace trace 80a trace 99.88 2.65 j 
: 

A3. III 1.180 .146 .005 .017 .011 .038 ~ 073 .050 .005 - -

40 70.54 14.56 1. 06 1. 62 0.78 1.28 3.97 5.37 0. 27 0.60 trace trace 80s 0.06 100.11 

A'3. III 1.176 .143 .007 .022 .020 .023 .065 .057 .008 - -

4l 70. 11 15.76 1. 07 1. 76 0.62 1. 84 3.39 4.27 0.45 0.45 trace trace 80a trace 99.72 2.66 
I 

A3. III 1.169 .155 .007 .024 • 016 .033 .055 .04.5 .~1- - I 

80s 
I 

42 69.52 16. 77 0.95 1.56 0. 75 1. 82 3.43 4.10 1.43 0. 36 trace trace trace 99.69 2.65 I . I 

A3. III 1.159 .165 .006 .022 . 019 .032 .055 .. 043 .005 - - I 
I 

I 

43 68. 80 15. 73 2. 14 1. 57 1.16 1.64 3.45 4.54 0.33 0.45 trace trace 80s trace 99.81 2.65 I 

A3. III 1.147 .154 .013 .022 .019 .029 .056 .048 .006 - - I 
I 
I 

44 68. 71 15.41 1.85 1. 59 1. 25 1. 64 3.48 4.61 0.34 0.60 trace trace 80s trace 99.46 2.65 

A3. III 1.145 .151 . 012 .022 .031 .029 .056 .049 .008 - -
I 

f 

45 68. 70 15.49 1.10 3.73 0.86 l. 70 3.09 3.36 0.81 0. 84 trace trace 80a 0.1:3 99.91 2. 73 i 
! 
I 

A3. III 1.145 .152 .007 .051 .022 .030 .050 .036 .011 - - (99. 51) 

46 68. 15 14.30 2.44 2.49 1.04 2. 80 3.80 3.84 0.28 0.60 trace 0. 11 80a trace 99. 85 2. 66 : 

A2. II 1.136 .140 . 015 .035 .026 .050 .061 .040 .008 - .002 

47 65.72 17.22 1.70 2.67 1. 45 2.80 3.68 3. 80 0.35 0.72 trace trace 80s 0.08 100. 19 2.68 : 

A3. III 1. 095 .. 169 .011 .036 .036 .050 .060 .040 .009 - -

48 76.37 13.31 1.21 n. d. 0. 10 l. 13 4.02 3.68 0.20 100.02 2.642 
i 

A4. IV 1. 273 .130 .008 (. 016) .003 .020 .065 .039 
l 

49 75.45 13. 71 0.92 n. d. 0.18 0.94 3.87 4.30 0.40 99. 77 
i 
I 
I 
I 

A4. IV 1. 258 .134 .006 (.012) .005 .017 .063 .045 

! 
I 

50 72.96 14.70 1.28 n. d. 0.07 1. 28 4. 18 4. 73 0. 23 99.43 
,• 

A4. IV 1. 216 .144 .008 (.'016) .002 .023 .068 .050 

I· 51 71.66 16.05 0. 86 n. d. 0. 17 1. 07 4.66 4.92 1.00 100.39 
I! 

A4. IV 1.194 .157 .005 (.010) .004 . 019 .075 .052 
.I . 

52 71.00 16.33 l. 12 n. d. 0.35 1. 83 4. 80 4. 65 0. 87 100.95 

A4. IV 1.183 .160 .. 007 (.014) . 00!) .. 033 .077 .050 I 

53 70. 90 15.86 1. 37 n. d. 0.02 2. 15 5.05 4.62 0.50 100.47 2. 664 

A4. IV 1.182 .155 .008 (. 016) . 001 . 038 . 081 .049 

54 70.88 15. 86 l. 77 n. d. 0.93 l. 79 3.94 4.64 0.49 100.30 2.659 
I 

A4. IV 1.181 .155 . 011 (.022) .023 .032 . 064 .049 .. i 
j 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. TOSCANOSE-Continucd. 

No Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

1.4.2.3(4). Q 21.78 di 3.43 Filbert Station, Hardin and E. Sloan, Granite. 
or 27.80 hy 0.33 York County, Robertson. S.C. G. S., (IV), B. 2, ab 38.25 mt 1.16 
an 6. 39 il 0. 76 South Carolma. p. 207' 1908. 

39 

!.4.(1)2.3. Q 22.38 di 0.43 Greenwood, T. L. Watson. E. Sloan, Granite. Also T. L. Wat-or 31.69 hy 2. 72 Greenwood S.C. G.~S., (IV), B. 2, son, J. G., ab 34.06 mt 1. 62 
an 5. 84 il 1. 22 County, South p. 187 '· 1908. XVII, p. 735, 

Carolina. .1909. 

40 

!.114.2.3. Q 28.46 hy 3.05 Heath Springs, Hardin and E. Sloan, Granite. 
or 25.02 mt 1. 62 Lancaster Robertson. S.C. G. S., (IV), B: 2, ab 28.82 il 0.91 
an 9.17 County, South p. 222, 1908. 
c 2. 24 Carolina. 

41 

1.114.2.3. Q 28.62 hy 3.35 Brown Quarry, Hardin and E. Sloan, Granite. 
or 23.91 mt 1. 39 Newberry Robertson. S.C. G. S. (IV), B. 2, ab 28.82 il 0. 76 
an 8.90 County, South p. 195, 1908. 
c 3.57 Carolina. . 

42 

1.4.2.3.0 Q 26.58 hy 2.30 llifh Point, Hardin and E. Sloan, Granite. Also in T. L. or 26.69 mt 3.02 aurens County, Robert3on. S.C. G. S. (IV), B. 2, Wafson, J. G., ab 29 .. 34 il 0. 91 
an 8.06 South Carolina. p. 190, 1908. XVII, p. 735, 
c 2.14 1909. 

43 

I 11.4.2.3. Q 2!>.44 hy 3.36 Flat Rock, Hardin and E. Sloan, Granite. 
or 27.24 mt 2. 78 Kershaw County, Robertson. . S.C. G. S. (IV), B. 2, ab 29.34 il 1. 22 
an 8.06 South Carolina. p. 223, 1908. 

44 

c 1. 73 

111.(3)4.2.311
• Q 30.84 by 6.56 Batesburg, Hardin and E. Sloan, Granite Also in T. L. 

or 20.02 mt 1.62 Saluda County, Robertson. S.C. G. S. (IV), B. 2, porphyry. Watson, J. G., ab 26.20 il 1. 67 
an 8.34 South Carolina. p. 192, 1908. XVII, p. 735, 
c 3.67 1909. 

: 45 

I(II).4.2.3(4). Q 24.06 di 2.51 Beverly, Pickens Hardin and E. Sloan, Granite 
or 22.24 hy 3. 22 County; South Robertson. S.C. G. S. (IV), B. 2, . gneiss. ab 31.96 mt 3'. 48 
an 10.84 il 1. 22 Carolina. p. 181, 1908. 

46 

I(II).4.211.3( 4). Q 20.58 by 5. 71 Table Rock, Saluda Hardin and E. Sloan, Granite 
or 22.24 mt 2.55 River, Pickens Robertson. S.C. G. S. (IV), B. 2, gneiss. ab 31.44 il 1. 37 
an 13.90 County, South p. 185, 1908. 
c 1. 94 Carolina. 

47 

I. (3)4.112.3( 4). Q 35.40 hy '1..41 Odessadale, T. L. Watson. T. L. Watson, Granite. or 21.68 Meriwether Ga. G. S. B. 9A, ab 34.06 
an 5.56 Cotmty, Georgia. p. 79, 1902. c 0.61 

48 

I. (3)4. (1)2.3" .. Q 33.54 hy 2.08 Conyers, Rockdale T. L. Watson. T. L. Watson, Granite or 25.02 . County, Georgia. Ga·. G. S. B. 9A, gneiss. ab 33.01 
an 4. 73 p. 127, 1902. 
c 0.92 

49 

1.4.112.3. Q 26.76 by 2.31 Lithonia, DeKalb T. L. Watson. T. L. Watson, Granite Also in Ga. G. S or 27.80 County, Georgia. A. G., XXVII, gneiss. B. 9A, p.127, ab 35.63 
an 6.39 p. 213, 1901. 1902. 
c 0.31 

50 

1.4.(1)2.311 • Q 22.80 by 1. 72 Stone Mountain, R. L. Packard. T. L. Watson, Granite. or 28.91 Georgia. Ga. G. S. B. 9A, ab 39.30 

51 

an 5.28 p. 117, 1902. 
c 1.12 

1.4.2.3(4). Q 19.!)2 hy 2. 75 Goss, Elbert T. L. Watson. T. L. Watson, Granite. or 27.80 County, Georgia. Ga. G. S. B. 9A, ab 40.35 

52 

an 9.17 p. 210, 1902. 

1.4.112.3( 4). Q 19.32 di 3.Hi Sparta, Hancock T. L. Watson. T. L. Watson, Granite. Also in Ga. G. S or 27.24 by 0.53 Cotmty, Georgia. J. G., IX, p. 119, B. 9A, p. 178, ab 42.44 
an 6. 95 

I 
1901. 1902. 

1.4.2.3.0 Q 23.64 by 5. 20 I Line Creek, T. L. Watson. T. L. Watson, Granite. Also in Ga. G. S or 27.24 Fayette County, J. G., IX, p.119, B. 9A, p. 103, ab 33.54 
an 8.90 Georgia. 1901. 1902 

53 

54 

c 1.02 
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--------------------- -------

55 70.30 16.17 1.19 n. d. 0.31 2.61 4. 72 4. 88 0. 63 100.81 2.666 

A4. IV 1. 172 .158 . 008 (.016) . 008 . 046 . 076 . 052 

56 70.24 16.78 1. 46 n. d. 0. 76 2.00. 3. 70 5.03 0.50 100.47 

A4. IV 1. 1il 1. 64 .009 (.018) . 019 . 036 . 060 .053 

57 70.18 17.30 1. 20 n. d. 0.64 2.03 4.36 4.77 0.35 100.83 

A4.IV 1.170 .170 .008 (.016) . 016 .036 . 070 . 051 

58 69.88 16.42 1. 96 n. d. 0.36 l. 78 4.45 5.63 0.39 100.87 2.662 

A4. IV 1. 165 .161 . 013 (. 026) .009 . 032 . 072 .060 . 
59 69.77 17.05 1. 60 n. d. o. 99 I 2. 21 3.97 4.08 0.44 100.11 2.674 

A4. IV 1.163 .167 .010 (.020) .025 . 039 . 065 . 043 

60 69.74 16.72 1.45 n. d. 0.36 l. 93 4.84 5.33 0.47 100.84 2.84 

A4.IV 1.162 .164 .009 (. 018) .009 .034 .078 .056 27° 

61 69.64 17.21 l. 32 n. d. 0.66 2.14 4.53 4.95 0.31 100.80 

A4.IV 1. 161 .169 .008 (.016) .016 .073 .073 .053 

62 69.53 16.46 1.15 n. d. 0.85 2.10 5.00 4.91 0.91 100.91 

A4. IV 1.159 .161 .007 (0.14) . 021 .038 .081 .052 

63 69.51 16.32 2.38 n. d. 1. 28 1. 84 3.82 3.47 1.11 99.73 

A4. IV 1. 159 .160 . 015 (.030) . 032 .033 .061 .037 

64 69.48 16.64 1. 84 n. d. 0.29 2. 3·2 4.74 4.49 o:46 100.26 

A4 •. IV 1.158 .163 .011 (.022) '. 007 .041 .076 .047 

65 69.37 16.99 1. 99 n. d. 0.84 2.03 3.44 4.54 0.55 99.75 

A4.IV 1.156 .167 .013 (. 026) . 021 .036 .055 .048 

66 69.34 17.01 1. 74 n. d. 0.61 2.77 4.69 4.54 0.26 100.96 2.701 

A4. IV 1.156 .167 .011 (.022) .015 .050 .076 .048 

67 69.13 17.14 1. 52 n.d. 0.79 1. 85 4.06 5.49 0.52 100.50 

A4. IV 1.152 .168 .009 (. 018) . 020 .033 .066 .059 

68 69.07 16.56 1. 37 n. d. 0.76 1. 83 4.65 5.02 0.92 100.18 

A4.IV 1. 151 .162 .009 (0.18) .019 .032 .075 .053 

69 69.00 17.31 1. 31 n. d. 0.42 1.18 4.00 4.74 1. 79 99. 75 

A4.IV 1. 150 .170 .008 (. 016) .011 .021 .065 .050 

70 68.79 16.48 0.98 n. d. 1. 30 1. 76 4.74 5.85 0.38 100.28 2.657 

A4. IV 1.147 .162 .006 (. 012) .033 .031 .076 .063 27° •. 

71 67.98 14.84 1. 00 3.15 0.91 2.17 2 .. 66 4.76 0.49 0.14 0.84 0.34 trace C02 none 99. 77 
Cl . trace 
F trace 

Al. I 1. 133 .146 . 006 . 044 .023 .039 . 043 • 051 .010 .002 - s 0.08 
BaO 0. 20 
SrO trace 
LhO trace 

h 2 Grap . 0. 1 



No. Symbol. 

55 1.411.2.311• 

56 1.4.2.3.0 

57 1.4.2.311• 

58 !.411 .2.3. 

59 !.4.2.3(4). 

60 1.411 .2.311• 

61 1.411 .2.311 • 

62 1.411 .2.3(4). 

63 1.114.2.3(4). 

64 1.4.2.3(4). 

65 1.4.2.3.0 

66 1.411 .2.3(4). 

67 1.4.2.3.0 

68 1.411.2.311• 

69 I .4.(1)2.3. 

70 !.4(5).(1)2.3. 

71 111
•
114.2.3. 

SUPERIOR ANALYSES OF FRESH ROCKS. !.4.2.3. 

ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. TOSCANOSE-Continued. 

Norm. Locality. Analyst. 

Q IS. 24 di 3. 81 Hutchins, T. L. Watson. 
or 28. 91 hy o. 96 Oglethon)e 
ab39.8..2 '1" 
un s. 34 County, Georgia. 

~ ~:~ hy 4.31 Flat Rock, T. L. Watson. 
ab 31. 44 Pike County, 
an 10. 01 Georgia. 
c 1.53 

~- ~:~g hy 3. 71 Carlton, T. L. Watson. 
ah 36. 68 Madison County, 
an 10. 01 Georgia. 
c 1.33 

~~g:g~ di.0.71 Greenville, T.L.Watson. 
ab 37. 73 by 3· 97 Meriwether 
un s. oo County, Georgia. 

Q2,1.b2 hy5.14 Appling, T.L.Watson. 
~b ~~:~ Columbia County, 
au10. 84 Georgia. 
c 2.04 

Q 16.02 di 0.92 
·or 31. l4 hy 2. 81 
ab 40.87 
an 8. 34 

Q 17.82 by 3. 71 
or 29.47 
ab 38.25 
an 10.56 
c 0.51 

Oglesby, 
Elbert County, 
Georgia. 

Oglesby, 
Elbert County, 
Georgia. 

T. L. Watson. 

T. L. Watson. 

Q 15.60 di 2.29 Hutchins, T. L. Watson. 
~b ~: ~! hy 

2
· 
82 Oglethorpe 

an 7. 78 County, Georgia. 

Reference. 

T. L. Watson, 
A. G., XXVII, 
p. 203, 1901. 

T. L. Watson,· 
·A. G., XXVII, 
p. 216, 1901. 

T. L. Watson, 
A. G., XXVII, 
p. 203, 1901. 

T. L. Watson, 
A. G.,· XXVII, 
p. 216, 1901. 

T. L. Watson, 
A. G., XXVII, 
p. 216, 1901. 

T. L. Watson, 
A. G., XXVII, 
p. 203, 1901. 

T. L. Watson, 
A. G., XXVII, 
p. 203, 1901. 

T. L. Watson, 
A. G., XXVII, 
p. 203, 1901. 

Q 27. 48 by 5.18 Athens, 
or 20. 57 Clarke County, 

T. L. Watson, T. L. Watson, 

~ 3k~~ Georgia. 
c 2.96 

Q 18.54 by 3.60 Sparta Quarry, T. L. Watson. 
~b ~g: A~ Hancock County, 
an u. 40 Georgia. 

Q 25.14 by 5.53 :Milledgeville, T. L. Watson. 
or 2fi. 19 Baldwin County, 
~~ i~: ~i Georgia. 
c 2.86 

Q 16. 92 di 1. 64 
or 26. li9 hy 3. 58 
ah 39.82 
an ll. 95 

Q 17. 88 hy 4. 38 
or 32. so 
ab 34.58 
an 9.17 
(; 1. 02 

Q 16. 92 hy 4. 28 
or 29.47 
ab 39.30 
un 8.90 
c 0.20 

Eatonton, 
Putnam County, 
Georgia. 

Near Greensboro, 
Greene County, 
Georgia. 

Griffin, . 
Spalding County, 
Georgia. 

T. L. Watson. 

T. L. Watson. 

T. L. Watson. 

Ga. G. S. B. 9A, 
p. 164, 1902. 

T. L. Watson, 
Ga. G. S. B. 9A, 
p. 179, 1902. 

T. L. Watson, 
A. G., XXVII, 
p. 216, 1901. 

T. L. ·watson, 
Ga. G. S. B. 9A, 
p. 168, 1902. 

T. L. Watson, 
Ga. G. S. B. 9A, 
p. 186, 1902. 

T. L. Watson, 
A. G., XXVII, 
p. 205, 1901. 

Q 23. 46 hy 3. 21 Elberton, 
~b ~~: ~ Elbert County, 

T. L. Watson. T. L. Watson, 

un 5. 84 Georgia. 
c 3.47 

Q 12. 84 di 1. 79 
or 35. 03 hy 4. 02 
ab 39.82 
un 6.39 

Lexington, 
Georgia. 

~ ~: ~ ~ ~: gg lli>wland, 
ab 22. sa il 1. n2 Bartow County, 
an s. 90 up o. 67 Georgia. 
c 2.04 

T. L. \Vatson. 

H. N. Stokes. 

Ga. G. S. B. 9A, 
p. 205, 1902. 

T. L. 'Vatson, 
Ga. G. S. B. 9A, 
p. 196, 1902. 

A. H. Brooks, 
U. S. G. S. B. 168, 
p. 55, 1900. 

Rock name. 

Granite. 

Granite. 

Granite. 

Granite. 

Granite. 

Granite. 

Granite. 

Granite. 

Granite 
gneiss. 

Granite. 

Granite. 

Granite. 

Granite. 

Granite. 

Granite. 

Granite. 

Gr~ite. 

175 

Remarks. 

Also in Ga. G. S. 
B. 9A, p. 191, 
1902. 

Also in Ga. G. s. 
B. 9A, p. 98, 
1902. 

Also in Ga. G. S. 
B .. 9A, p. 200, 
1902. 

Also in Ga. G. S. 
B. 9A, p. 75, 
1902. 

Also in Ga. G. S. 
B. 9A. p. 236, 
1902. 

Also in Ga. G. S. 
B. 9A, p. 217, 
1902. 

Also in Ga. G. S. 
B. 9A, p. 216, 
1902. 

AlsoinGa.G.S. 
B. 9A, p, 191, 
1902. 

AlsoinJ. G., IX, 
p. 119, 1901. 

Also in Ga. G. S. 
B. 9A, p. 171, 
1902. 

Also inA. G., 
XXVII, 
p. 216, 1901. 

Also in Ga. G. 
S. R. 9A, 
p. 100, 1902. 

Also in A. G., 
XXVII, 
p. 205, 1901. 

In W. T., p.161 
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No. Si02 Al20 3 Fe20 3 FeO ~1g0 CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--- ---------------- --- --- --

72 69.69 15.64 0.90 1. 62 0. 66 ! 1. 22 3.34 5.30 n. d. 0.29 98.66 

A3. III 1. 162 .153 .()06 . 022 . 017 . 021 .054 .057 .004 

73 73.30 15.32 1. 21 0.96 0.39 1. 33 3.47 3.86 0.21 0.05 100.10 

A3. III 1. 222 .150 .008 . 013 .010 .023 .056 . 041 

74 69.94 15.19 1. 88 0.60 0.92 1.15 3.95 4.29 0.85 0.14 0.25 0.13 0.03 NiO trace 99.32 

B2. III 1.166 . 149 .012 1
.008 .023 . 021 .064 .046 .003 . 001 -

75 74.61 13.36 0.83 0.36 0.35 1. 35 2.49 5. 70 0.42 0.19 0.11 0.06 trace C02 none 99.93 s trace 

Al. I 1. 244 . 131 .005 . 005 .009 .024 .040 .061 • 001 
Cr20s none 

- - NiO none 
BaO 0.10 
SrO trace 

76 74.37 13.12 0.73 0.87 0.35 1. 26 2.57 6.09 0.25 0.05 0.29 0.06 trace BaO 0.10 100.11 
SrO trace 

A2. II 1. 240 .128 . 005 . 011 .009 .022 
Li20 trace 

.042 .065 .004 - -

77 72.07 15.51 0.31 1. 01 0.35 1. 93 4.02 4.09 0.30 0.03 0.16 0.11 trace C02 none 99.89 

A2. II 1. 201 .152 .002 . 014 . 009 . 034 .065 .044 .002 .001 -

78 68.60 16.13 2.22 0.44 0.72 1. 36 4.37 4.89 0.58 0.20 0.32 0.18 trace SOa trace 100.37 
Cl trace 
BaO 0.27 

AI. I 1. 143 .158 .014 .006 .018 . 024 .071 .053 .004 . 001 -- SrO 0.09 

79 67.44 15.78 1. 58 0.85 1. 43 2.38 4.11 4.87 0.70 0.32 0.32 0.21 trace SO a trace 100.32 
Cl trace 
BaO 0.24 

Al. 1. 124 • 154 .010 .012 .036 ,043 . 066 . 052 .004 . o:-:1 - SrO 0.09 

80 67.04 15.25 1. 69 1.13 1. 75 2.17 4.09 5.10 0.56 0.51 0.20 0.21 0.05 BaO 0.33 100.11 
SrO 0.03 

AI. 1 1. 117 .150 .Ull . 015 .O'lll .039 .066 .055 .003 • 001 -

81 66.29 15.09 1. 37 1.17 2.39 2.38 '3. 96 4.91 0.60 0.39 0.27 0.15 0.06 C02 0. 4.'i 99.85 
BaO 0.30 
SrO 0.07 

AI. I 1. 105 .148 .009 .017 . 060 .064 .064 .. 052 .003 . 001 . 001 Li20 trace 

82 64.64 16.27 2.42 1. 58 1. 27 2.65 4.39 4.98 0.27 0.09 0.51 0.37 trace C02 0. 37 l00.12 
SOs trace 
Cl 0.05 

Al. I 1. 078 .160 . 015 .022 .()32 .047 .071 .053 .006 .003 - BaO 0.18 
SrO 0.08 

83 72.07 lfl.51 0.31 1. 01 0.35 1. 93 4.02 4.09 0.30 0.03 0.16 0.11 trace C02 none . 99.89 

A2. II 1. 201 .152 . 002 . 014 . 009 .034 . 065 .044 .002 . 001 

84 69.95 15. 14 0.38 0.83 0.56 1. 45 2.70 6.36 0.91 0.40 0.24 0.10 0.08 C02 0. 37 100.06 
Zr02 0. 02 
FeS2 0. 39 

AI. I 1. 166 .148 . 002 .. 011 . 014 .026 .043 . 068 . 003 • 001 . 001 BaO 0.13 
SrO 0. 02 
Cu 0.03 

85 67. 12 15.00 1. 62 2.23 1. 74 3.43 2.76 4.52 0.58 0.09 0.48 0. 15 0.06 C02 none 9:}.88 
SOs trace 

A1. I 1. 119 . 147 .010 . 031 . 044 . 061 .044 . 048 . 006 . 001 . 001 
Cr20a none 
BaO 0.07 
SrO 0.03 
Li20 trace 

86 65.91 15.32 2.28 2.02 1. 52 3.28 3.08 4.80 0.60 0.60 0.59 0.18 trace C02 0. 21 100.51 2.651 s 0.02 
BaO 0.10 

A1. I 1. 099 .150 . 014 .028 . 038 .059 .050 .051 
I 

. 007 .001 -
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 
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No. Symbol. Noru1. Locality. Analyst. Ueference. Rock name. Remarks. 

--· 
72 1.4.112.3. Q 25.50 hy 3. 28 Felch Mountain, H. N. Stokes. H. L. Smyth, Granite. Low sum due to 

or 31. G9 mt 1.39 Michigan. U. S. G. S. Mon. 36, H 20. llb 28.30 il 0. (il 
o.n 5. 84 p. 389, 1890. In W. T., p. 161. 
c 2. 14 . 

73 1.(3)4.2.311• Q 34.74 hy 1. 66 Marquette, W. W. Daniells. Hobbs and Leith, Aporhyolite 
or 22.80 mt 1. 86 Fox River B. Un. \Vise. 158, porphyry. ab 29. ~4 
an 6. :~9 Va.liey, p. 262, 1907. 
c 3. 06 Wisconsin. 

74 1.4.112.311
• Q 26.82 hy 2. 30 Near Ironton, W. H. Melville. E. Haworth, Granite. In vV. T., p. 161. 

or 25.58 mt 1.16 Missouri. Mo. G. S. A. R. ub 33.54 il 0. 46 
0.11 5. 00 hm 1.12 VIII, p. 181, 1895. 
c 2. 14 o.p 0.34 

75 1.(3)4.2.(2)3. Q 34.86 hy 0. 90 Elkhorn District, H. N. Stokes. J. S. Barrell, Aplite. 
or 3:3.92 mt 0. 93 Montana. U. S. G. S. A. R. 22, nh 20.96 11 0.15 
o.n 6. 67 hm 0.16 p. 540, 1901. 
c 0.61 

7G 1.114.112.(2)3. Q 32.70 hy 1.16 BiB Timber Creek, W. F. Hille- J. E. Wolff, Granitite. In W. T., p. 161. 
or 36. 14 mt 1.16 razy Mountains, brand. U.S. G. S. B. 148, Of. No. 87. ab 22.01 il 0. (il 
till 5. 84 Montana. p. 142, 1897. 

77 1.4.2.3(4). Q 27.96 hy 2. 22 Mill Creek, vV. F. Hille- \V. Lindgren, Quartz Same as No. 83. 
or 2·1. 46 mt 0. 46 Bitterroot Range, brand. U. S. G. S. P. P. 27, monzonite. ub 34.0!\ il o. ao 
an 8.1.\2 np 0. 34 Montana. p. 18, 1904. 
c 1. 22 

78 1.4.(1)2.311 • Q 20.34 hy 1.80 Mount Barker, W. F. Hille- L. V. Pirsson, Granite In W. T., p. 161. 
or 29.47 mt 0. 46 Little Belt Moun- brand. U.S. G. S. A. R. 20, porphyry. ub 3i. 20 i1 0. 61 
an 5.84 hm 1.92 tains, Montana. III, p. 505, 1900. 

.C 1. 33 

79 I"A.2.3. Q 18.18 di 1. 08 Thunder Mountain, H. N. Stokes. L. V. Pirsson, Granite In W. T., p.161. 
or 23.91 hy 3.10 Little Belt Moun- U.S. G. S. A. R. 20, porphyry. ab 34.58 mt 1.83 
an 10.01 il 0. Ill tains, Montana. III, p. 509, 1900. 

ap 0. 34 

80 l. 11 A 11.2.3. Q 16.68 di 1. OS Big Baldy Moun- W. F. Hille- L. V. Pirsson, Quartz Aye- In W. T., p. 161. 
or 80.58 hv 4 . .53 tain, Little Belt brand. U. S. G. S. A. R. 20, nite por-ub 3·1.58 ,uit 2.55 
fill 8.06 11 0. 4(\ Mountains, III, p. 511, 1900. phyry. 

ap 0.51 Montana. 

81 l(Il) .411 .2.3. Q 15.06 di 1. 79 Sheep Creek, vV. F. Hille- L. V. Pi1·sson, 'Granite In W.'l'., p. Hh. 
or 28.91 hy 7. 25 Little Belt brand. U.S. G. S. A. R. 20, syenite uh 33.54 mt 2. 09 
(l.Jl s. 90 i1 0.46 Mountains, III, p. 497, 1900. aplite. 

up 0. 34 Montana. 

82 111.4(5) .2.311 • Q 13.(\S di 0. 22 Barker, W. F. Hille- L. V. Pirsson, Syenite. In W. 'I'., p.lt.\L 
or 29.47 hy 3. 23 Little Belt, brand. U.S. G. S. A. R. 20, ub 37.20 mt 3. 48 
llll 10.01 il 0 91 Mountains, III, p. 466, 1900. 

Montana. 

83 1.4.2.3(4). Q 27.96 hy 2. 22 Mill Creek, W. F. Hille- W. Lind<Yren, Quartz Same as No. 77. 
or 24.46 mt 0.46 Bitterroot Range, brand. U.S. G. S. P. P. 27, monzonite. ub 34.01.1 i1 0. 31 
un 8. li2 llp 0. 34 .Montana. p. 18, 1904. 
c 1. 22 

84 1.4.112.(2)3. Q 25.98 hy 2.32 Modoc Mine, W. F. Hille- I w. H. vVeed, Rhyolite In W. T., p. 161. 
or 37.81 mt 0. 4li Butte District, brand. U.S. G. S. P. P. 74, porphyry. ub 22.53 i1 0. 46 
llll (1.39 ap 0. 34 Montana. 1 P• 41, 1912. 
c 1. 43 

85 I(II).4.2(3).3. Q 23.64 dl 0. 71 Boulder, H. N. Stokes. VI. H. Weed, Granite. Also in 
or 26.69 hy 6.18 Butte District, 'J. S. G. S. P. P. 74, .T. G., VII, ab 23.06 mt 2. 32 
[\Jl 15.29 il 0.91 Montana. p. 33, 1912. p. 739, 1899. 

In W. T., p. 163. 

SG I(II) .4.211.3. Q 20 . .58 di 1. 54 Rimini, J. G. Fairchild. :\..Knopf, 0 
· Quartz 

or 28. ~(\ hy 3. 99 Montana. U.S. G. S. rec. lab. monzonite. ub 26.20 mt 3. 25 
llll 13.62 i1 1. 06 

[\ p 0 . 34 

42423°'-17--12 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

Nq. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K 20 H 20+ H20- Ti02 P20s MnO Inclusive. Sum. s p. gr. 

--- --- ------------ --------- -

87 64.49 17.25 0.86 2.42 1. 24 3.79 4.19 4.15 0.54 0.06 0.51 0.23 trace BaO 0. 30 100.11 
SrO 0. 08 
LizO trace 

ALI 1. 075 .169 . 005 .034 . 031 . 067 . 068 • 044 . 006 . 002 -
....., 

88 71.26 13.94 l. 01 l. 35 0.67 ]. 64 3.96 4.35 0.55 0.26 0.56 0.10 0.55 F trace? 100.20 

A2. II 1. 188 .137 . 006 .019 . 017 . 029 . 064 . 047 . OOi . 001 . 008 

89 70. 18 12.97 0.82 0.86 0.95 3.98 2:89 5.40 0.29 0.18 0.54 0.26 0.55 F 0.04 99.91 

A2. II 1. 170 . 127 .005 . 012 .019 . Oil . 047 . 057 .007 .002 . 008 

90 68.42 15.01 0.97 l. 93 1. 21 2.60 3.23 4.25 0. 73 0.54 0.50 0.13 0.06 C02 0. 20 99.95 s 0.02 
NiO none 

Al. I 1.140 .147 .006 . 027 . 030 . 047 . 051 . 046 . 006 . 001 . 001 BaO 0.12 
SrO 0.03 

91 73.84 12.47 0.32 0.90 0.25 l. 08 2.88 5.38 2.76 trace 99.88 

A3.m 1. 231 .122 .002 • 012 . 006 . 020 . 047 . 058 -

92 71.85 13.17 2.17 1. 34 0.63 2.25 4.06 3.89 0.43 0.43 0.14 0.12 100.48 

A2. II 1.198 . 129 .014 .018 . 016 . 040 . 065 . 041 .008 . 001 . 002 

93 71.62 14.99 1. 27 1. Ol 0. 74. 1. 33 3.62 4.81 0.41 0.08 trace 0.17 Cl tra::e 100.05 

A2. II 1. 194 .147 .008 . 014 .019 . 023 . 058 . 051 . 001 -- .002 

94 64.40 15.77 2.47 1.15 2.12 3.54 4.10 3.81 1. 93 0.31 0.40 0.16 0.04 NiO 0.17 LOO. 37 
Q 

A2. II 1. 073 .154 . 015 . 016 . 053 . 063 . 066 . 041 . 005 . 001 -

95 69.45 14.92 3.16 0.23 0.05 1.19 3.19 5.95 1. 69 0.19 0.06 0.07 BaO 0.03 LOO.l8 

A2. II 1. 158 .146 .020 . 003 . 001 . 021 . 051 . 064 . 002 - .001 

96 73.50 1<1.87 0.95 0.42 0.29 2.14 3.46 3.56 0.90 none none 0.03 SrO trace 100.12 

A2. II 1. 225 .146 .006 .Ooti .007 . 038 . 056 . 038 - - -
"' 

97 68.60 16.21 1. 67 l. 57 l. 05 2.61 3.29 3.88 0.92 0.21 0.09 C02 0.19 00.32 2 
Cl 0.03 
SrO trace 

A2. II 1.143 .159 . 010 . 022 . 026 . 047 . 053 . 041 . 001 . 001 

-

98 65.51 17.01 none 2.79 0.90 3.16 3.82 4.67 1. 78 0.13 Cl 
s 

trace 
0.38 

100.15 2 

A3.III 1. 092 .167 - .039 . 023 . 056 . 061 . 050 . 001 

99 75.17 12.66 0.23 l. 40 0.05 0.82 2.88 5.75 0.66 0.16 0.10 0.03 trace F 0. 31 100.26 
BaO 0.03 
SrO trace? 

A2. II 1. 253 .124 . 001 . 019 . 001 . 014 . 047 . 062 . 001 - - Li20 trace 

100 69.52 15.44 l. 90 0.09 0.17 1. 70 4.54 5.04 0.27 0.33 0.23 0.14 0.08 C02 0.17 99.90 
• Zr02 O.O.'i 

BaO 0.19 
Al. I 1. 169 . 151 . 012 . 001 .004 .030 . 073 .054, . 003 .001 . 001 SrO 0.04 

101 66.12 17.21 2.43 trace t>.35 2.11 4.70 5.57 0. 71 0.14 0.29 0.11 0.08 Zr02 0.06 100.18 
RaO 0. 25 
SrO 0.05 

Al. I 1.102 .169 .015 - . 009 .038 .076 . 060 .004 . 001 .001 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. 'l'OSCANOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

87 111 .411 .211 .311
• Q 13.86 di 0.68 Sweet Grass Creek, W. F. Hille- J. E. Wolff, Porphyrite. In W. T., p.161. 

or 24.40 lly 5.90 Crazy Mountains, brand. U.S. G. S. B. 148, Of. No. 76. o.b :Jii.63 mt 1.16 
an 15.85 il 0.92 Montana. p. 142, 1897. 

o.p 0.67 

88 1.4.2.3.0 Q 26.34 lly 3.55 White Knob, C. Palmer. J. B. Umpleby, Granite 
or 26. 13 mt 1. 22 Mackay, U. S. G. S. rec. lab. porphyry. ab 33.54 il 1. 43 
an 7. 23 ap 0.34 Idaho. 

89 I(II).4.112.3. Q 25.92 di 6.09· White Knob, C. Palmer. J. B. Umpleby, Granite 
or 31.69 WO 1. 63 Mackay, U.S. G. S. rec. lab. porphyry. ab 24.63 mt 1.16 
an 6. 39 ll 1.06 Idaho. 

ap 0. 67 

90 111.4.211.3. Q 25.50 lly 5.11 Hail:h, W. F. Hille- W. Lind<f.en, Quartz In W. T., p.163. 
or 25.58 rot 1. 39 Id o. brand. U.S. . S. A. R. 20, monzonite. ab 26.72 il 0.92 
an 12.23 ap 0. 34 III, p. 81, 1900. 
c o. 61 

91 !.(3)4.(1)2.3. Q 32.88 di 0. 71 Midway Geyser H. N. Stokes. J. P. Iddin§s, Rhyolite Also in 
or 32.25 lly 1. 56 Basin, U.S. G .. Mon. 32 perlite. U. S.G.S. ab 24.63 mt 0.46 
an 4. 73 Yellowstone (II), p. 426, 1899. B. 150, p. 

National Park. 153, 1898. 
In W. T., p.163. 

92 111 •114.112.3( 4). Q 29.10 di 3.06 Tower Creek, F. A. Gooch. J. P. Iddinr., Rhyolite. In W. T., p.163. 
or 22.80 lly 0.30 Yellowstone U.S. G .. Mon. 32 ab 3•1.06 rot 3.25 ~ 

an 6. 39 il 0. 76 National Park. (II), p. 426, 1899. 
ap 0. 34 

93 1.4.112.3 .. Q 28.08 hy 2. 82 Hurricane Ridge, L. G. Eakins. J.P. Iddinr., Aplite. In W. T., p.I63. 
or 28.36 mt 1. 86 Crandall Basin, U.S. G .. Mon. 32 ab 30.39 il 0.15 
an 6.39 Yellowstone (II), p. 261, 1899. 
c 1. 53 National Park. 

94 I(II).4.2.3(4). Q 16.46 di 2. 81 Hurricane Ridge, W. H. Melville. J. P. Iddings, Quartz In W. T., p.163. 
or 22.80 lly 4.00 Crandall Basin, U. S. G. S. Mon. 32 diorite ab 34.54 mt 2.55 
an 13.07 il 0. 76 Yellowstone (II), p. 261, 1899. porphyry. 

hro0.64 National Park. 
ap 0.34 

95 1.4.112.3. Q 25.50 hy 0.10 Sunset Peak, L. G. Eakins. J. P. Iddings, Rhyolite. In W. T., p.163. 
or 35.58 mt 0.46 Bear Gulch, U. S. G. S. Mon. 32 ab 26.72 il 0.30 
an .5. 84 hro 2.88 Yellowstone (II), p. 325, 1899. 
c 1. 02 National Park. 

96 !.(3)4.2.311• Q 34.68 hy 0. 70 Prospect Mountain, L. G. Eakins. W. Cross, Quartz In W. T., p.163. 
or 21.13 mt 1. 39 Mosquito Range, U.S. G. R. Mon.12, porphyry. ah 29.34 
an10.56 Leadville District, p. 326, 1886. 
c 1. 43 Colorado. 

97 ! 11 .4.2.3. Q 27.42 by 4.1S McNulty Gulch, W. F. Hille- W. Cross, Granite In W. T., p.163. 
or 22. SO rot 2.32 Leadville, brand. U.S. G. S. B.148, porphyry. ab 27.77 
an 11.68 Colorado. p.176, 1897. 
c 2.35 

98 111 .411 •112.3. Q 15.48 hy 7.45 Jefferson Tunnel, L. G. Eakins. W.Cross, Granite In W. T., p.163. 
or 27.80 ap 0.34 Leadville, U.S. G. S. B.148, porphyry. ab :U.96 
an 14.73 Colorado. p. 176, 1897. 
c 0. 31 

99 1.(3)4.(1)2.113. Q 3:l.18 hy 2.34 Pikes Peak, W. F. Hille- E. B. Matthews, Granite. In W. T., p.14~· or 34.47 mt 0.23 Colorado. brand. J.G. ,VIII, ab 24.62 il 0.15 
an 3.89 p. 237' 1900. 
c o. 20 

100 1.4.'12.311 • Q 21.12 di 0.43 Robbins Ranch, W. F. Hille- W. Cross, Rhyolite. In W. T., p.165. or 30.02 hy 0. 20 Pikes Peak, brand. U.S. G. S. B. 148, ab 38.25 il 0.30 
an 6. 67 hro 1.00 Colorado. p. 163, 1897. 

tn 0. 20 
ap 0.34 

101 1.4(5).2.3. Q 12.60 hy 0.90 Wicher Mountain, W. F. Hille- W.Cross, Trachyte? In W. T., p.I65. or 33.36 il 0.15 Pikes Peak, brand. U.S. G. S. B.148, ab 39.82 hm 2. 43 
an 8.90 tn 0.59 Colorado. p. 163, 1897. I 

ap 0.34 l 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

Fe20 3 FeO I MgO' CaO I Na,O K 20 
I 

Ti02 I Sp gr.l No. Si02 Al20 3 H 20+ H20- PzOs MnO Inclusjve. St:m. 

------------ ------

:102 67.90 16.08 0.83 2.02 0.73 2.86 4.08 4.11 0.21 0.14 1.15 0. 12 none Cl 0. 01 100.24 

.,A2. II 1.132 .158 . 005 . 028 . 018 . 051 . 066 .043 .014 . 001 -

103 67.64 14.75 0.81 l. 95 0.94 3.98 3.40 4.06 0.19 0.13 1. 36 0.20 0.27 Zr02 trace 99.76 
Cl 0.08 

.A2. II 1. 127 .145 .005 . 027 . 024 . 071 . 055 . 043 . 017 .. 001 . 004 

,, 

:104 66. 71 15.04 0.92 l. 74 l. 53 2.92 3.37 5.04 0.43 0.34 1. 29 0.20 0.46 Zr02 none 100.03 
Cl 0.04 

.A2. II 1.112 .147 .006 .024 .038 .052 .055 . 053 . 016 . 001 .006 

:105 64.56 17.36 0.76 1. 81 0. 73 3.25 3.56 5.94 0.45 0.41 0.61 0.08 0.33 Zr02 trace 99.86 
Cl 0.01 

.,A2. II 1. 076 . 170 .005 . 025- . 018 .058 .057 . 063 .0::!8 - . 005 

106 71.56 14.91 1. 47 1.04 0.08 l. 98 3.78 4.94 0.44 trace 100.20 2.59 

.A3. III 1.193 .146 .009 .014 . 002 .036 .061 . 053 - 18° 

107 70.87 15. 18 2.18 0. 12 .o. 60 1. 58 3.47 5.04 1.08 trace trace trace 100. 12 

.A3. III 1.181 .149 . 014 .002 .015 .029 .056 .054 - - -

J08 68. 85 17.01 1. 78 0.65 trace 1. 62 3.44 5. 11 1. 79 trace 100.25 2.489 

.A3. III 1.148 .167 .011 .009 - .029 .055 .055 - 140 

109 68.83 15. 60 2. 11 0.56 0.60 l. 86 3.66 5.09 0.62 0.44 0.47 0.07 0.05 C02 none 100. 17 
Zr02 0. 05 
s 0.03 

Al. I 1.147 .153 .013 .008 .015 .033 .059 .054 .006 - - BaO 0. 13 
SrO none 

110 68. 81 15.54 1.78 0.80 0.52 2.43 4.24 4.07 0.78 0.50 0.28 0. 13 0.12 C02 0. 48 100.65 
Zr02 trare 

.011 .013 .068 .043 
BaO 0.13 

Al. I 1.147 .152 .011' .043 .004 .001 .002 SrO 0.04 

I 

111 68.61 16.43 0.73 1.52 ·o. o5 1.79 2. 82 4. 65 3.35 99.95 2.423 

A3. III 1.144 .161 .005 .021 .001 .032 .045 .050 140 

112 68.14 15.29 0.35 1.66 0.26 3.03 3.59 4.07 0.39 0.40 0.36 0.17 0.12 C02 0. 22 99.65 
Zr02 0.01 
F none 

1. I 1.136 .150 .002 .023 .007 .054 .058 .044 .005 ,,001 .002 FeS2 1. 52 
I NiO 0.01 

BaO 0. 03 

A 

SrO 0.03 

13 0 67.76 16.08 2.22 0.23 0.-43 2.59 4.06 4.91 0.54 0.94 0.45 O.ll 0.04 C02 none 100.55 
Zr02 0.02 1 

.003 I 
s 0.02 

Al.l 1.129 .158 .014 .011 .046 .066 .052 .006 . 001 - BaO 0.12 
SrO 0.03 

14 67.291 15.78 1.86 1. 97 0.72 2.36 3.77 3.55 2. 10 none 0.28 0.21 C02 0.27 100. 16 
SrO none 1 
Li20 trace 

A2. II 1.122 .155 .012 .028 .Oi8 .042 .061 .038 - .002 .003 

,115 65. 70 15.31 2.54 1. 62 1.62 2.56 3.62 4.62 0.42 0. 17 0.72 0.33 trace C02 none 99.53 2.720 
SO a 0.12 
Cl 0.03 

34° Al. I 1.095 .150 .015 .022 .041 . 047 .058 .049 .009 .002 - BaO 0.12 
SrO 0.03 
LhO trace 

116 64.93 16. 79 3.54 0.32 0.65 2.11 3.33 ·1. 76 1. 65 1. 12 0.53 0. 17 trace Zr02 0.03 100.08 
BaO 0.15 
SrO trace 

A 1. I 1.082 .165 .022 .004 .016 .038 .053 .051 .007 .001 - LhO trace 
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No.I Symbol. I Norm. I Locali.ty.· Analyst. Reference. Rock name. I Remarks. 

I 

102 111 .4.211 .3(4). Q 21.18 hy 2. 99 Jennings Gulch, R. M. Butters. R. D. Crawford, Quart:r. 
or 23. 91 mt 1.16 Monarch District, Colo. G. S. B. 4, monzonite ab 34.58 il 2. 13 
an 13.62 ap 0. 34 Colorado. p. 150, 1!H3. gneiss. 

103 1(1!).4.211 .3. Q 24.06 di 4. 73 Taylor Mountain, R. M. Butters. R. D. Crawford, Quartz 
or 23.91 hy I.:lO Monarch District, Colo. G. S. B. 4, monzonite. ab 28.82 mt 1.16 
an 13.07 il 2.58 Colorado. p. 144, 1913. 

ap 0. 34 

104 Q 19.SO ,di 2. 26 Clover Mountain, o R. M. Butters. R. D. Crawford, Quartz 
or 29.47 hy 3. 76 Monarch District, Colo. G. S. B. 4, monzonite ab 28.82 mt 1.39 
an 10. &i il 2. 43 Colorado. p. 158, 1913. porphyry. 

ap 0.3·! 

105 111.4(5).2.3. Q 12.78 di 1. 86 Mohammed Tunnel, R. M. Butters. R. D. Crawford, Quartz 
or 35.03 hy 3.12 Monarch District, ·Colo. G. S. B. 4, latite ab 29.87 mt 1. l6 
an 13.90 il 1. 22 Colorado. p. 166, 1913. porphyry. 

106 1.4.2.30 Q 26.04 rli 0. 96 Round Mountain, L. G. Eakins. W. Cross, Rhyolite. In ,V. T., p.163'. 
or 29. 47 hy 0.36 Elk Mountains, U. S:G. S. B. 148, ab 31.96 mt 2.09 
!111 8.90 Colorado. p. 177' 1897. 

107 1.4.2.30 Q 26.88 hy 1.50 Pennsylvania Hill, L. G. Eakins. V·l. Cross, Rhyolite. In W. T., p.163. 
or 30.02 mt 0.46 Rosita Hills, U.S. G. S. A. R.17, ab 29.34 hm 1.92 
an 8.06 Colorado. II, p. 324, 1896. 
c 1.02 

108 1.4.2.30 Q 25.80 rot 2.09 Summit District, L. G. Eakins. ,V. Cross, Rhyolite. In W. T., p.l63. 
or 30.58 hm 0.32 H.io Grande U.S. G. S. B. 148, ab 28.82 
l1ll 8. 06 County, Colorado. p. 179, 1897. 
c 2.86 

109 !.4.2.30 Q 22.92 hy 1. 50 Lost Trail Creek, R. C. Wells. W. Cross, Rhyolite. 
or 30.02 mt 0. 46 San Cristobal U.S. G. S. rec.lab. ab 30.92 il 0. 96 

quadrangle, an 9. 17 hm 2.08 
c 0. il Uolorado. 

110 1.4.2.3(4). Q 24.60 hy 1. 30 Difficulty Creel~, G. Steiger. Cross and Howe, Quartz 
or 23.91 mt 2. 09 Ouray quad- U.S. G. S. Fol.153, latite. a.b 35.63 il 0. 61 
an 8.06 hm 0.32 rangle, Golorado. p. 12, 1907. 
c 1. 22 ap 0. 34 

111 1.114.2.3. Q 29.58 hy 2. 21 Del Norte, Rio L. G. Eakins. vV. Cross, Rhyolite. !n w~ T: I Jf. ias:. 
or 27.80 rot 1.16 Grande County, U.S. G. S. B.l48, n.b 23.58 
llll 8.90 Colorado. p. 179, 1897. 
u 3 .. 47 

112 !.4.211.3. Q 24.00 di 0. 71 Swan City, R. C. Wells. F. L. Ransome, Quartz 
or 24.46 hy 2. 71 Breckinridge U.S. G. S. P. P. 75, monzonite ub 30.39 mt 0.46 
o.n 13.34 il 0. 76 District, p. 45, 1911. porphyry. 

ap 0.34 Colorado. 
pr 1. 52 

113 1.4.2.3.0 Q 19.62 hy 1.10 Bachelor, Creede G. Steiger. E. S. Larsen, Tridymite 
or 28.91 il 0.46 County, Colorado. U.S. G. S. rec. lab. latite. nb 34.58 hm 2.22 
an11. 12 tn 0. 59 

ap 0. 34 

114 111 .4.2.3(4). Q 25.26 hy 4.32 Sugar Loaf, Ten L. G. Eakins. Vl. Cross, Quartz In W. T., p.163. 
or 21.13 rot 2. 78 Mile District, . U.S.G.S.A.R.14, porphyrite. ab 31. 9U ap 0. 67 
1111 9. 73 Colorado. p. 227' 1894. 
c 2.04 

115 I 11 .4.2.3. Q 1!).92 hy 4.10 Near San Miguel H. N. Stokes. W. Cross, Quartz In W. T., p.l~5 .. 
or 27. 24 mt 3. 02 Peak, Telluride, U.S. G. S. Fol. 57, monzonite. ab20.39 il 1. 37 
an 11. 12 hm0.32 Colorado. p. 6, 1899. 
u o. 31 ap 0.67 

I 11 .4.2.3. 116 Q 22.32 hy 1. 60 Greenhalgh Moun- W. F. Hille- W. Cross, Q.uartz 
or 2S. 36 il 0. 61 tain, Silverton, brand. U.S. G. S. Fol.120, latite. ub 27.77 hm 3.52 
an 9. i3 ru 0. 48 Colorado. p. 10, 1905. 

.c 2.05 a.p 0.34 



182 . CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 Pz05 MnO Inclusive. Sum. Sp.gr. 
----------------------- ---

117 61.85 16. 22 5.07 0.69 1. 50 3.60 3.87 4.14 0.78 0.66 0.68 0.15 0.08 C02 0.03 99.68 
Zr0 2 0. 02 

A1. I 1.031 .159 .032 .010 .038 .064 .063 .044 .009 .001 .001 
s 0. 21 
BaO 0. 09 
SrO 0.04 
Li20 none (' 

118 74.49 14.51 0.57 0.32 trace 1. 03 3.79 4.64 0.64 trace Li20 trace 99.99 

A3. III 1. 242 .142 .004 .004 - .018 .061 .050 
Ql 

119 71. 56 14.28 0.89 n. d. 0.42 1.18 3.00 4.37 0. 79 0. 36 0.38 trace Cl 0.06 100.01 
FeS2 2. 29 

A2. II 1.193 .140 .006 (.012) .011 .021 .048 .047 .005 
Cr20a trace 

- V20a 0.02 
BaO 0.08 
SrO trace 
.As trace 

120 69. 18 14.37 2.52 0.57 0.70 1.88 3.58 5.00 0.25 0.35 0. 69 0.26 0. 10 CI trace 99.55 
Cr20a trace 

A1.I .015 
V20a trace 

1.153 .141 .008 .018 .034 .058 .053 .008 .002 .001 NiO trace 
M:oO trace 
BaO 0.09 
SrO trace 

121 70.67 16.24 0.3"7 1.15 0.26 1. 71 3.95 4.85 0.64 0.29 0.23 0. 11 0.03 C02 trace 100.56 
Zr02 none 

A1. I 1.178 .159 .002 .016 .007 .030 .064 
s 0.01 

052 .003 .001 - BaO 0.05 

122 67.02 15.78 1.56 2.18 1.09 3.31 3.85 3.67 0.63 0.29 0.37 0.26 (j.02 C02 none 100.23 
Zr02 0.04 
s 0.03 

A1.I 1.117 .155 .010 .031 .027 .059 .062 .039 .005 .002 - BaO 0.13 

123 70.52 15.54 0.77 1.31 0.66 2.49 3.96 3.72 0.88 0.36 0.27 0.09 0.02 C02 none 100.62 
Zr02 none 
s trace 

A1.I 1.175 .152 .005 .018 .017 .045 .064 .039 .003 .OOi - BaO 0.03 
SrO none 

124 68.76 15.48 2.50 0.44 0.56 2.23 3.89 3.88 0.57 0.79 0.50 0.06 0.02 Zr02 0.03 99.82 
Cl 0.03 
s none 

A1. I 1.146 .152 .016 .006 .014 .039 .063 .041 .006 - - Cr20a none 
NiO none 
BaO 0.08 
SrO none 

125 68.63 13.68 2.53 1.81 1. 10 2.51 2.94 4.04 0.87 0.70 0.69 0.24 0.15 Zr02 0. 01 100.06 
FeS2 0.11 
BaO 0.05 

A1.I 1.144 .134 .016 .025 .028 045 .047 .043 .009 .002 .002 SrO trace 
LbO trace 

-

126 75.01 13.88 0.74 n. d. 0.09 1. 00 3.52 4.89 0.26 0. 11 0.06 trace trace C02 none 99.66 BaO 0.10 
SrO trace 

A3. III 1.250 .136 .005 (.010) .002 .018 .056 .053 .001 - - LbO trace 

127 71.24 14.11 1.75 1.23 1.07 2.87 2.37 3.97 0.59 0.11 0.42 0. 17 trace C02 0.28 100.27 2.651 
BaO 0.09 

A2. II 1.187 .138 .011 .017 .027 .052 .039 .043 .005 .001 -

128 71.21 15.38 0.25 1.47 0.33 1.37 4.28 4.85 0.43 0.02 0.16 0.05 0.06 BaO 0.09 99.95 2.621 

A2. II 1.187 ~ .151 .002 .020 .008 .025 .069 .052 .002 - -

129 70.78 15.72 0.36 1.61 0.46 1.92 3.48 5.23 0.25 0.10 0.20 0.26 0.03 BaO 0.01 100.41 2.654 SrO trace 

A2. II 1.181 .154 .002 .022 .012 .034 .056 .055 .003 .002 -

130 69.08 13.93 2.72 1.62 0.80 3.38 3.55 3.99 1.05 0.03 0 .. 23 0.07 trace 100.45 2.69 

A2. II 1.151 .137 .017 .022 .020 .061 .057 .042 .003 - -

131 66.46 15.34 1. 68 1.83 1. 11 3.43 :4.86 4.58 0.29 0.27 0. 08 99.93 

A2. n 1.108 .150 .on .025 .028 .061 .078 .049 .003 -
! I 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. TOSCANOSE-continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

I(II) .411 .211 .311
• Q 14.28 di 1. 94 Millie Gulch, R. C. Wells. W. Cross, Latite. or 24.46 hy 2.90 Lake City quad- U.S. G. S. rec.lab. ab 33.01 mt 0.46 

an 14.46 il 1. 37 rangle, Colorado. 
hm 4.36 

117 

ap 0.34 

!.(3)4.(1)2.3. Q 32.40 mt 0.91 Thomas Range, L. G. Eakins. W. Cross, Rhyolite. In W. T., p.165. or 27.80 Utah. Pr. Colo. Sc. Soc., ab 31.96 
an 5. 00 II, p. 69, 1887. 
c 1. 33 

:us 

!.(3)4.112.3. Q 34.14 hy 1. 23 Swansea Mine, H. N. Stokes. Tower and Smith, Quartz In W.1'., p.165. 
or 2G. I~ il 0. 76 ·1'intic District, U.S. G. S. A. R. 19, porphyry. ab 25.15 pr 2.29 
an 5.84 Utah. III, p. 637, 1899. 
c 2.45 

119 

!.4.2.38 Q 24.54 hy 1.80 Pinyon Creek, H. N. Stokes. Tower and Smith, Rhyolite. In W. T., p.165. 
01" 30.02 mt 0. 23 'fintic District, U.S. G. S. A. R. 19, ab 30.39 il 1.22 
an 7. bl hm 2. 24 Utah. III, p. 634, 1899. 
c 0. 20 ap O.G7 

120 

!.4.2.3.0) Q 24.60 hy 2.15 Clifton District, R. C. Wells. B.S. Butler Quartz 
01" 28.91 mt 0. 46 Utah. U.S. G. S.' rec. lab. monzonite. ub 33.54 il 0. 30 

. 121. 

an 7 . .51 ap o.;H 
c 1.63 

I11.4.211.3( 4). Q 21.84 hy 4. 81 Clifton District, R. C. \V ells. B. S. Butler. Syenite. 
or 21.68 mt 2.:!2 Utah. U.S. G. s: rec. lab. ab 32.4!) il 0. 76 

1.22 

an 14.46 ap 0.67 
c 0.20 

f 

1.4.2.3( 4). Q 27.00 hy 3.02 Granite Mountain, R. 0. Wells. F. L.Ransome, Quartz 
or 21.H8 mt 1.16 Ray District, U.S. G. S. rec.lab. monzonite ah 33.54 il ·o. 46 
an ll.liS ap 0. 34 Arizona. porphyry. 
c o. 71 

123 

1.4.2.3(4). Q 25.80 hy 1. 40 Old Domiuion Mine, W. F. Hille- F. L. Ransome, Dacite. or 22.80 il 0.92 Globe District, brand. U. S. G. S. P. P. 12, ah 33.01 hm 2.50 
an 10.84 Arizona. p. 92, 1903. 
c 0.92 

124 

111•114.2.3. Q 29.88 hy 3.00 Lost Gulch, \V. F. Hille- F. L. Ransome, Quartz or 23. \ll mt 3. 71 Globe District, brand. U. S. G. S. P. P. 12, monzonite. ab 24.63 il 1. 37 
llll 10.56 ap 0.67 Arizona. p. 76, 1903. 
c o. 61 

125 

1.114.(1)2.3. Q 32.94 hy 1. 3!l Skwentna River, H. N. Stokes. J. E. Spurr, Alaskite. In W. T., p.165 or 2!l. 46 il 0. 15 Alaska. A. G., XXV, ab 29.34 

126 

an 5.00 p. 231, 1900. 
c 0.92 

111.(3)4.2(3).3. Q 34.14 hy 2.83 Sumas Mountain, M. Dittrich R. A. Daly, Granite. or 23.91 mt 2.55 $kagit Range, Can. G. S., \ 
ab 20.44 il 0. 76 
an13. 62 ap 0.34 British Columbia. Mem. 38, (I), 
c o. 71 p. 527, 1912. 

127 

1.4.112.3. Q 2:3.22 hy 2 .. !)1 Batterman Ridge, l\f. F. Connor. R. A. Daly, Granite. or 28.91 mt 0.46 Okanagan Ran!.!e, Can. G. S. Mem. 38, ab 36.15 il 0. 30 
an 6.95 British Columbl.a. (I), p. 460, 1912. 
c 0.51 

1.28 

!.4.2.3.0) Q 25.86 hy 3. 44 Rykert Batholith, l\f. F. Connor. R. A. Daly, · Granite, or 30.58 mt 0. 46 Nelson Range, . Can. G. S. 1\fem. 38, uh 29.34 il 0. 46 
an 7. 51 ap 0. 67 British Columbia. (I), p. 287, 1912. c 1.63 

129 

! 11.4 .2 .311• Q 21i.22 di 4. 81 'faku Arm, M. F. Connor. D. D. Cairnes, Granodiorite. 01' 23.35 mt 3.9-1 Atlin District. Can. G. S. Mem. 37, ab 29.87 il 0.46 
an10.56 British Columbia. p. 58, 1913. 

130 

I(II).4(fl).(1)2. Q 13.44 di 8. 53 Kokanee Mountain, F. Dittrich. R. W. Brock, Gr~nodiorite. or 27.24 mt 2.55 3(4). ab 40.87 il 0.46 W. Kootenai Can. G. S. A. R. 
131 

an 6.39 District, (1902), p. 99, 1903. 
British Columbia. 
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CLASS I. PERSALANE-Continued. 
r 

RANG 2. DOMALKALIC. 'l'OSCANASE-Continued. 

I 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Tj02 P20s MnO Inclusive. Sum. Sp.gr. 

------ ------------- --------- ---
132 75.02 13.90 0.45 0.40 0. 10 1. 16 3.06 5.37 0.95 0.04 0.15 0.10 100.70 2. 63 

V2. II 1. 250 .136 .003 .006 .003 . 021 .049 .057 - .001 .001 

133 76.26 13.43 0.11 0.06 0.04 1. 06 2. 95 5.44 0. 51 0. 19 0.07 trace none (;02 none 100.25 
Zr02 trace 

Al. I 1.271 .132 .001 .001 .001 .019 .048 .058 .001 - -
s trace 
nao 0.10 
SrO 0. 03 
LhO trace 

134 76.03 13.39 0.48 0.31 0.05 1.28 2.98 5.18 0.34 0.15 0.07 0.03 trace BaO 0.04 1C0.33 
SrO trace 
LhO none 

A2. II l. 267 .121 .003 .005 .001 .023 .048 .055 .001 - -

135 75.97 13.07 0.61 0.39 0.14 1. 49 2.51 5. 62 0.24 0. 14 0.09 trace trace C02 none 100.44 
Cr20a none 

Al. I 1. 266 .128 • 004 . 005 • 004 . 027 . 040 .060 • 001 - -
NiO none 
BaO 0. 14 
SrO 0.03 
Li20 t.ra~e 

136 74.60 13.41 1. 28 0.30 0. 26 1.08 3.38 4.50 0.85 0. 16 0.03 0.06 l3a0 0.11 100.02 
SrO none 
Li20 trace 

A1. I 1. 243 . 131 .008 .004 .007 .020 .055 .048 .002 - .001 

137 73.64 13.44 0.60 0.74 0. 26 1. 26 3.51 4. 50 1. 99 0.11 0.06 0.06 BaO 0.11 100.30 
SrO 0.02 

.007 
Li20 trace 

A1. I 1. 227 .132 .004 .010 .022 .056 .048 .001 - • 001 

138 73.51 14.42 0.46 1. 49 0.33 1. 26 4.03 4.29 0.40 0.04 trace 100.23 

A3. III 1. 225 .141 .003 . 021 .008 .022 .064 .046 - -

139 .72.48 "14.06 0.89 1. 05 0.62 2.17 3.30 4.75 0.35 0.16 0.28 0.09 trace BaO 0.08 100.28 
SrO trace 

A2. II 1. 208 .138 .006 . 015 .016 .039 .053 • 051 .004 - -

140 72.40 14.81 0.81 0. 88 0.47 1. 94 3.91 3.90 0.59 0.18 0.03 0.07 BaO 0.10 100.13 
SrO 0.04 
LbO trar.e Al. I 1. 207 .145 .005 . 012 .012 .035 0 .063 .041 . 002 -- .001 

141 71.39 14.13 0.63 0.37 0.08 1. 01 2.89 5.69 3.32 0.42 0.17 0.03 trace BaO 0.09 100.22 
SrO trace 
LbO trace A2. II 1. 190 . 138 . 004 . 005 .002 . 018 .047 .061 . 002 -- -

142 71.08 15.90 0.62 l. 31 0.54 2.60 3.54 4.08 0.30 none 0.22 ·0.10 0.15 Zr02 0.08 100.60 
ROa none 

Al. I Cl 0.02 1.185 .156 .004 . 018 .014 .047 . 057 • 043 .003 . 001 .002 BaO 0.04 
SrO 0.02 
Li20 tra::e 

143 70.75 15.13 0.98 l. 43 0.73 3.09 3.05 3.62 0.51 0.10 0.42 0.10 trace C02 none 100.13 
FeS2 0.06 

Al. I 1.179 .148 .006 • 019 . 018 . 055 .049 .038 .005 . 001 -
~iO none 
BaO 0.12 
SrO 0.04 
LbO trace 

144 70.43 15.51 0.96 l. 28 0.37 2.76 2.75 5.14 0.40 0.08 0.24 0.11 trace C02 none 100.28 
FeS2 trace 
l3a0 0. 20 

Al. I 1. 174 .152 . 006 • 018 .009 . 049 . 044 .055 .003 . 001 - SrO 0.05 
Li20 trace 

145 70.39 14.09 0.53 2.12 0.62 3.08 3.70 3.51 2.50 100.54 2.41 

A3.m 1. 1i3 .138 . 003 . 030 . 016 .055 . 059 • 037 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued . 

. SUBRANG 3. SODIPOTASSIC. TOSCANOSE-Continued. 

I 
No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

132 !.114.(1)2.3. Q 34.26 hy 0.83 Prospect Lake, M. F. Connor. C. H. Clapp, Granite Salic facies. 
or 31.69 mt 0. 70 Lake District, Can. G. S. Mem. '36, gneiss. Of. No. l, ab 25. r.8 ap 0. 34 
an 5. 00 Vancouver, p. 67, 1913. II.3.2.4. 
c 1. 22 British C9lumbia. 

133 !.(3)4.(1)2.3. Q 35.76 hy 0.10 Fremont Peak, W. F. Hille- J. E. Spurr, Alaskite. 
01' 32.25 il 0.15 Mojave Desert, brand. U. S. G. S. B. 228, ab 25.15 hm 0.11 
an 5. 28 California. p. 253, 1904. 
c 0. 71 

134 !.(3)4.(1)2.3. Q 36."36 di 0.46 Yuba Gap, W. F. Hille- H. W. Turner, Aplite. Also in 
or 30.58 wo 0.35 Sierra County, brand. J. G., III, U.S. G. S. ab 25.15 mt 0. 70 
an 5.00 il 0.15 California. p. 403, 1895. A. R. 17, (I), 

p. 721, 1896. 
In W. T., p.165. 

135 !.(3)4.2.(2)3. Q 36.48 J1y 0.40 East-of Milton, W. F. Hille- H. W. Turner, Aplite. Also in J. G., 
or 33.36 mt 0.93 Sierra County, brand. . U.S. G. S. A .. R. 17, VII, p. 160, ab 20.96 il 0.15 
an 7.51 California. I, p. 721, 1896. 1899. 

In W. T., p.165. 

136 1.(3)4.112.3. Q 34.68 hy 0. 70 Clipper Mills, W. F. Hille- J. S. Diller, · Rhyolite. 
" 

In W. T., p. 133. 
or 26.68 mt 0. 70 Shasta County, brand. U. S. G. S. B. 148, ab 28.82 il 0.30 
an 5. 56 hm0.80 California. p. 192, 1887. 
c 0.82 

137 1.(3)4.112.3. Q 32.76 hy 1. 49 Slate Creek, W. F. Hille- J. S. Diller, Rhyolite. In W. T., p.165. 
or 26.69 mt 0.93 'fehama County, brand. U. S. G. S. B. 148, ab 29.34 il 0.15 
an 6.12 California. p. 192, 1897. 
c 0.61 

138 1.114.'12.311• Q.29. 70 hy 3.18 Medicine Lake, L. G. Eakins. J. S. Diller, Rhbolite In W. T~, p. 165. 
or 25.57 mt 0. 70 Modoc County, U. S. G. S. B. 148, o sidian. ab 33.53 · 
an 6.12 California. p. 228, 1897. 
c 0.92 

139 1.4.2.3.0 Q 29.40 di 1.11 Lake Tenaya, W. F. Hille- H. W. Turner, Granite In W. T., p. 167. 
or 28.36 hy 1. 73 Mariposa County, brand. U.S. G. S.A. R. 14, porphyry. ab 27. '17 mt 1. 39 
an 9. 45 il 0.61 California. II, p. 482, 1894. 

140 !.114.2.3( 4). Q 29.70 lly 1. 99 Mount Stover, W. F. Hille- J. S. Diller, Rhyolite. In W. T., p.167. 
or 22.80 mt 1.16 Pluma~ County, brand. U. S. G. S. B. 148, ab 3;.t01 il 0.30 
an 9. 73 California. p. 192, 1897. 
c 0. 71 

141 1.114.(1)2.3 .. Q 30.24 hy 0.20 Near Grizzly Peak, W. F. Hille- H. '\V. Turner, Rhyolite. Also in 
or 33.91 mt 0. 70 Plumas County, brand. J. G., III, p. 407, U.S. G. S. ab 24.63 il o.ao 
an 5.00 hm 0.16 California .. 1895 A. R. 17, (I), 
c 1. 22 p. 721, 1896. 

In W. T., p.165. 

142 I.4.2.311• Q 2R. 20 hy 3.12 El Capitan, W. Valentine. H. W. Turner, Biotite Also in A. J. S., 
or 23.91 mt 0.93 Yosemite Valley, J. G., VII, p. 143, granite. VII, p. 295, ab 29.87 il 0.46 
an 12.23 ap 0. 34 California. 1899. 1899. 
c 1. 22 In W. T., p.165. 

143 1.114.2(3).311• Q 31.62 hy 2.86 North Fork of W. F. Hille- H. W. Turner, . Biotite Also in J. G., 
or 21.13 mt I. 39 Tuolumne River, brand. U. S. G. S. A. R. 17, granite. VII, p. 143, ab 25.68 il 0. 76 
an 14.46 ap 0. 34 Amador County, I, p. 702, 1896. 1899. 
c 0.92 California. In W. T., p.l85. 

144 !.114.211.3. Q 28.14 hy 2.22 North Fork of W. F. Hille- H. W. Turner, Biotite Also in .T. G., 
or 30.59 mt 1.39 Tuolumne R:lver, brand. U .. S. G. S. A. R.17, granite. VII, p. 143, ab 23.06 il 0.46 
an 12.79 ap 0.34 Amador County, I, p. 702, 1896. 1899. 
c o. 71 Caliiomia. In W. T., p.167. 

145 !11.4.2.8( 4). Q 27.42 di 3.07 Northwest Harbor, W. S. T. Smith. W. S. T. Smith, Rhyolite. In W. T., p.167. 
or 20 .. ~8 by 3.61 San Clemente U. S. G. S. A. R. 18, ab 30.92 mt 0. 70 
X! 1!.68 Island, California. II, p. 488,· 1898. 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMAI,KALIC. TOSCANASE-Continued. 

' 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

--- --- ------- --------- ------
' 

146 69.01 15.44 1. 28 1. 28 0.62 2.54 3.85 4.52 0.56 0.33 0.49 0.24 0.01 C02 trace 100.17 2.664 s trace 

A2. II 1. 150 • 151 . 008 . 018 . 016 • 045 .062 .048 .006 . 002 
SrO trace 

-

147 67.39 15.99 0.56 1. 99 0.77 1. 63 4.74 4.80 2.06 99.93 

A3. III 1.123 .156 .003 .028 .019 . 029 . 076 . 051 ., 

148 66.83 15.24 2.73 1. 66 1. 63 3.59 3.10 4.46 0.56 none 0.54 0. 18 0.10 C02 trace 100.82 
Zr02 0.04 
SO a none 

Al. I 1. 114 .149 . 017 .023 . 041 . 064 . 050 .048 . 007 .001 .001 Cl 0.02 
BaO 0.11 
SrO 0.03 

I 

I 149 65.81 15.11 1. 85 1.40 0.37 1. 98 2.59 5.24 n. d. 0.54 0.23 BaO 0.10 95.22 2. 38 

B3. IV 1. 097 .148 .012 .019 .009 .036 .042 .056 .007 .002 
() 

150 62.33 17.30 3.00 l. 63 1. 05 3.23 4.21 4.46 0.75 0.44 1. 05 0.29 0.08 Zr02 0.04 100.33 
·FeS2 0.06 
V20a 0. 01 

Al. I 1. 039 .179 .019 .022 .026 .057 .068 .048 .013 • 002 .001 13a0 0. 24 
SrO 0.05 
c 0.11 

151 75.09 13.51 1.13 0.08 0.18 0.91 3.58 4.71 0.25 0.17 0.22 0.04 trace C02 none 99.87 
SrO trace 

A2. II 1. 252 .132 .007 .001 .005 .016 .058 .050 .003 - -

152 72.96 12.32 0.76 0.03 0.35 2.18 3.24 4. 88 l. 63 0. 80 0.11 0.10 trace C02 0.92 100.28 
Zr02 trace 
s none 

A2. II 1. 216 .121 .005 - .009 .039 .052 .052 . 001 . 001 BaO trace 
SrO trace -

153 72.54 13.32 2.41 0.09 0.51 l. 37 3.40 5. 25 0.97 0.21 0.35 0.11 none Zr02 0.06 100.62 
BaO 0.03 

r 

A2. II 1. 209 .130 • 015 . 001 . 013 .025 .055 .056 .005 .001 -

154 71.71 14.00 1.06 . 051 0.43 2. 25 3.21 4.41 l. 38 0.44 0.28 0.07 C02 trace 100. 29 
SOa 0.54 
s none 

A2. II 1. <95 .137 .007 .007 ~ 011 .040 .052 .047 .004 -.. -
155 71.60 12.44 l. 00 0. 65 0.06 l. 90 3.30 4.22 3.78 0.81 0>25 0.08 0.06 C02 none 100.22 . Zr02 o. 01 

BaO 0.03 
Al. I 1.193 .122 .006 .009 .002 .034 .053 .045 .003 • 001 . 001 SrO 0.03 

; 

I 156 63.34 15.46 4.14 0.39 0.66" 2.01 3.89 5.31 l. 16 l. 89 l. 53 0.22 0.04 C02 none 100.22 
·BaO 0.15 
SrO 0.03 

Al. I 1. 05G .152 .026 .006 .017 . 036 .063 .056 • 019 .002 -

157 71.48 13.00 1.25 1. 55 0.95 2.60 2.60 4.24 1. 24 0.20 0.43 0.09 0.09 C02 0.30 100.11 
.. s none 

BaO 0.09 
Al. I 1.191 .127 .008 .022 . 019 .046 .042 .045 .005 .001 . 001 

158 69.76 14.05 2.05 none 0. 17 1. 73 3. 90' 3.57 3.65 0.62 0.19 0.07 0. 10 BaO O.H 100.00 

A2. II 1.163 .138 .013 - . 004 .030 .063 . 038 .002 - .001 

159 65. 62 15.33 2.39 1. 46 1. 56 3.40 2.88" 3.78 1. 85 0. 66 0.36 C02 0. 24 100.16 s o. 55 
SrO o. 05 0 

Al. I 1.094 .150 • 015 .020 .039 . 061 . 047 .040 . 008 . 003 Li20 0.03 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 
., 

146 1.4.2.311• Q 23-.64 di 2.13 Lone Pine Creek, R. C. Wells. U. S. G. S. rec. lab. Quartz 
or 26.69 mt 1. 86 Mount Whitney monzonite. ab 32.49 il 0. 91 
an 10.56 ap 0.67 cuadra.ngle, 
c 0. 31 alifornia. 

147 1.411.2.3(4). Q 15.54 hy 5.20 Mono Lake, W. H. Melville. W. Lind <fen, Rhyolite In W. T., p.167. 
or 28.36 mt 0. 70 California. U. S. . S..,. B. 150,· pumice. ab 39.82 
an 8.06 p. 149, 1898. 

148 111.4.211.3. Q 22.38 di 2.1() Nevada Falls Trail, W. Valentine. H. W. Turner, Quartz Also in A. J. S., or 26.69 lly 3.10 Yosemite Valley, J. G., VII, p. 152, monzonite. VII, p. 297, ab 26.20 mt 3.94 
anl4.18 il 1. 06 California. 1899. 1899. 

ap 0. 34 In W. T., p.167. 

149 1.4.2."3. Q 26.52 hy 0.90 Griswold r.reek, G. Steiger. F. L. Ransome, Latite Also in or 31.14 mt 2. 78 Sierra N eva.da, A. J. S., V, p. 363, pitchstone. U.S.G.S., ab 22.01 il 1. OS 
an 8. 06 ap 0.67 California. 1898. B. 89, p. 58, 
c 2.14 1898. 

Low sum due 
to H 20. 

In W. T., p.165. 

150 I11.4(5).2.3". Q 13.02 hy 2.60 Clover Meadow, W. F. Hille- H. W. Turner, Trachyte. "Latite." or 26.69 mt 2. 32 Tuolumne brand. U. S. G. S. A. R. 17, Cf. F. L. Ran-ab 35.63 il 1. 98 
an 13.90 llm 1. 44 County, II, p. 727, 1896. some, . 
c 0. 41 ap 0. 67 California.. U.S.G.S. 

) 

B. 89, 1898. 
In W. T., p. 165. 

151 1.(3)4.(1)2.3. Q 34.02 hy 0.50 Pine Nut Range, H. N. Stokes. J. E. Spurr, Granite. 
or 27. SO il 0.15 Nevada. J. G., IX, p. 599, ab 30.39 llm1.13 
an 4. 45 1901. 
c 0.82 

152 1.(3)4.(1)2.3. Q 31. so di 1. 94 Meadow Creek W. F. Hille- J. E. Spurr, Rhyolite. Fresh? or 28.91 WO 1.16 Canyon, Nevada. brand. U.S. G. S. B. 228, ab 27.25 hm 0. 76 
an 4. 73 ru 0.10 p. 208, 1904. 

o.p 0.34 

153 1.4.(1)2.3. Q 29.34 di 0.65 Red Mountain, . G. Steiger. J. E. Spurrs Rhyolite. or 31. 14 hy 1. 00 Silver Peak U.S. G. . P. P. 55, ab 28.82 il 0.15 
o.n 5.28 hm2.41 Range, Nevada. p. 28, 1906. 

ru 0. 30 
ap 0.34 

154 1.(3)4.2.3. Q 30.96 di 1.10 Mount Brougher, G. Steiger. J. E. Spurr, Dacite or 26.13 mt 0. 70 Tonopah, U. S. G. S. P. P. 42, ab 27.25 il 0.61 
an 10.56 hm 0.64 Nevada. p. 57, 1905. 

155 1.(3)4.2.3. Q 32.88 di 0.43 Burton Peak, G. Steiger. F. L. Ransome, Rhyolite or 25.02 WO 0.58 Bullfrog District, U.S. G. S. B. 407, glass. ab 27.77 mt 1. 39 
au 6.67 il 0.46 Nevada. p. 51, 1910. 

ap 0. 34 

156 111.411.2.3. Q 16.02 hy 1. 70 Black Peak, Bull- G. Steiger. F. L. Ransome, Dacite. or 31.14 il 0. 91 frog District, U.S. G. S. B. 407, ab 33.01 hm 4.14 · 
an 8.06 ru 1. 04 Nevada. p. 55, 1910. 
c o. 41 ap 0. 67 

157 111.(3)4.211.3. Q 33.42" di 0. 68 Quinn Canyon H. N. Stokes~ J. E. Spurr, Granite. or 25. 02 hy 2. 89 Range, Nevada. J. G., IX, p. 602, ab 22. 01 rut 1. 86 
an 11.12 il o. 76 1901. 

o.p 0.34 

158 1.114.2.3(4). Q 29.94 hy 0.40 Emigrant Road, G. Steiger. J. E. spurr
8 

Dacite. or 21.13 hm 2.05 Si.fver Peak U.S. G .. P. P. 55, ab 33.01 ru 0.19 
o.n 7.51 o.p 0.34 Range, Nevada. p. 28, 1906. 
c 1. 02 

159 111.4.2(3).3. Q 25.86 hy 3.90 Aranzazu, Concep- M. Dittrich. A. Bergeat, Granodio- Also in Bol. or 22.24 mt 1.86 cion del Oro, N. J.B. B., XXVIII, rite. lnst. G. Mex. ab 24.63 il 1. 82 
an 14.18 hm 0. 48 Zacatecas, 'p. 438, 1909. No. 27, p. 12, ,c 1. 22 ap 1. 01 Mexico. 1910. 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Gontinued. 

__ N_o_. __ 
1 

__ sl_·o_2_ Al20 3 Fe20 3 FeO MgO \ CaO N~O K20 H 20+, ~20-1 Ti02 P 20 5 MnO Inclusive. 

160 

A2.ll 

161 

Al. I 

162 

A3. ill 

163 

A2.ll 

164 

A2. II 

165 

A1. I 

166 

A3.ill 

167 

A2. II 

168 

A2. II 

169 

A4.IV 

170 

Al. I 

171 

A1. I 

172 

A1. I 

173 

A2.ll 

174 

A2. II 

175 

A3. III 

70. 22 15. 34 0. 33 2. 00 0. 92 2. 31 2. 72 5. 32 0. 48 0. 13 0. 74 0. l4 s none 

1. 170 .150 .020 • 028 . 023 • 041 .044 

68.40 13.59 1. 32 2.41 1. 26 2. 34 3.89 

1.140 .133 .008 .033 0.032 .041 .063 

.056 · . 009 . OOl 

4.24 0.85 1. 10 trace 

.045 • 014 

0. 20 C02 none 
Zr02 trace 

. 003 ~~ ~-o~e 
BaO 0.36 
CuO,PbO no. 

71.94 13.06 2.23 0.34 0.38 1.53 3.44 4.40 1.79 0. 19 

1,199 .128 ,014 .005 ,010 ,027 .055 ,046 .001 

75.08 13.63 1.35 0.28 0.17 1.22 3.79 4.22 0.23 0. 03 0. 06 trace 

1. 251 .134 .009 .004 .004 .021 

69.58 13.72 1.95 2. 30 0. 34 1. 54 

1.160 .134 .012 .032 .009 .028 

72.93 12.67 none 2. 08 0. 62 1. 91 

1. 216 .124 • 029 • 016 . 034 

.061 .045 

3.57 5:19 

.058 .055 

3. 19 4. 55 

.052 .049 

0. 78 0. 52 0.09 

. 001 

0.50 0.11 0.54 0.11 0.03 

.007 .001 -

F 0.07 
s 0.19 
BaO 0.12 

C02 0.38 
Zr02 0.06 
BaO 0.12 

71. 93 14. 40 1. 49 0. 63 0. 47 1. 81 3. 99 4. 58 0. 40 0. 30 trace trace 

1.199 .141 .009 .009 .012 .032 .065 .049 .004 

68. 42 15. 51 . 1. 07 1. 51 1. 14 2. 71 4. 20 4. 08 1. 17 0.31 X 0.12 

1.140 .152 .007 • 021 . 029 • 048 .068 .044 .004 

65. 24 14. 95 3. 46 1. 28 1. 11 3. 31 3. 91 4. 16 1. 52 1. 05 0. 24 trace C02 o. 46 
s 0.07 

1. 087 .147 .022 .018 .028 .059 .063 .045 .013 .002' -

72. 90 13. 85 1. 85 n. d. 0. 72 1. 17 2. 49 5. 21 1. 50 

1. 215 .136 

72.30 12.91 

1. 205 

168.02 
1.134 

.126 

14.16 

.139 

71. 35 13. 68 

1.189 .134 

71.98 13.13 

1. 200 .129 

70.34 13.18 

1.172 .129 

• 012 (. 024) • 018 • 021 

0.59 2. 04 0. 82 1. 95 

.004 .028 .021 .035 

1. 82 1.95 1.91' 2.81 

.011 .027 .048 .050 

1. 75. 0.97 0.84 1.85 

.011 .014 .021 .033 

1.33 1. 64 0. 56 1. 15 

.008 .023 .014 .021 

2.65 2. 24 0. 40 1. 24 

.017 • 031 • 010 • 022 

.040 .055 

3.68 4. 63 

.060 .049 

3.90 

.063 

3.92 

. 041 1 

4.36 

.061 . 047 

2.98 4.93 

.048 .052 

3.61 4.90 

.058 .052 

0.55 0.03 0.37 0.10 0. 10 S none 

. 005 .001 

Cr20a none 
1 V20a none 

• 001 NiO none 
BaO 0.03 

0. 56 0. 20 0. 63 0. 16 0. 22 C02 none 
NiO none 
BaO 0.06 

. 008 • 001 . 007 

0.51 0.19 0.47 0.11 0.18 

• 006 . 001 • 003 

·1. 38 0. 39 0. 37 0.19 0.14 

. 005 . 001 . 002 

0.76 0.46 0.46 0.10 0.19 

.006 .001 .003 

S none 
NiO none 
BaO 0.05 

Cl 0.01 
BaO trace 

Cl 0.02 
nao trace 
Li20 trace 

69. 99 17. 75 0. 49 0. 17 0. 13 1. 67 3. 24 5. 86 0. 73 

1. 166 . 174 . 003 • 003 . 003 • 030 .052 .053 

I 
Sum. Sp. gr. 

100.65 

99.99 

99.30 2. 348 

100. 06 2. 354 

99.96 

99.80 2.665 

100. 00 2. 597 

100. 24 2. 57 4 

100. 76 2. 602 

99.69 

100.10 

100.32 

100.06 

100.18 2. 63 

100.55 2.66 

100.03 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. 'l'OSCANOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

lGO 1".4.2.3. Q 28.26 hy 2.30 'Jorullo Volcano, F. Roel. K Ordonez, Diorite. Inclusion in 
or 31. 14 mt 4. 64 Mexico. Cong. G. Int., X, basalt. ab 23.06 il 1 37 
an10.56 ap 0.34 Guide, XL 
c 1. 22 p. 55, 1906. 

161 I(II) .4.2.3". Q 22.80 di 3. 59 Barima River, J. B. Harrison. J. B. Harrison, Granitite. 
or 25.02 hy 3. 32 North west Dis- G. Gold. Br. Gui., ab 33.01 mt 1. 86 
an 6. 95 il 2.13 trict, British p. 76, 1908. 

Guiana. 

I 
162 1.(3)4.1.3. Q 32.10 by 1.00 Urcu-Cui E. Esch. K Esch, Liparite. 

or 25.50 mt 1.16 Antisana in Reiss, ab 28.82 hm 1.44 
an 6.67 ap 0.34 Volcano, Ecuador, 
c 0.31 Ecuador. I, p. 83, 1901. 

163 1.(3)4.112.3". Q 34.14 hy 0.40 Laguna ell F. v. Wolff. F. v. Wolff, · Liparite. In W. T., p.167. 
or 25.02 mt 0.93 Marecunga, Z. D. G. G., LI, ab 31.96 hm 0.80 

i au 5. 84 Chile. p. 546, 1899. 
c o. 7l 

G 

i 
I".4."2.3. Q 24.18 di 1. 67 Saito do Girao, G. S. Blake. J. \V. Evans, Granite 164 

or 30. 5R hy 2. 81 M.adeira River, Q .. T. G. S., LXII, porphyry. ab 30.39 mt 2. 78 
an 5. 84 Amazona'3, p. 107' 1906. 

Brazil. 

165 I"."4.112.::S. Q 31.08 di 1. 89 Olavarria, M. Dittrich. H. Backlund, ·Granite 
or 27.24 hy 3.54 Buenos Aires, Bol. Minist. Agric. gneiss. ab 27.25 il 1. 06 
an 6.39 ap 0. 34 Argentina. Arg., No. 2B, 

I p. 25, 1913. 

166 1.4.2.311• Q 27.06 di 1. 08 Agua de Medano, P. Jannasch. F. Tannhauser, Liparite. 
or 27. 24 · hy o. 70 Catamarca, N.J. B. B., XXII, ab 3-1. 06 mt 1. 16 
an 7. 51 il o. 61 Argentina. p. 576, 1906. 

hm 0.64 

167 I 11.4.2.3(4). Q 20.46 di 1. 79 Incaguasi, P. Jannasch. F. Tannhauser, Andesite. 
or 24.46 hy 3.36 Jujuy, N.J. B. B., XXII, ab 35.63 mt 1.62 
au 11. 12 it o. 61 Argentina. p. 587' 1906. 

I 
168 I(II).4.2.3". Q 19.20 di 2. 81 Puerta de P. Jannasch. F. Tannhauser, Dacitic 

or 25.02 by 1. 50 A paroma, Cata- N.J. B. B., XXII, liparite. ab 33. Ol mt 1.16 
au 10.84 il 1. 98 marca, Argentina. P·. 577, 1906. 

bm 2. 72 

169 1.(3)4.112.113. Q 33.66 hy 4. 97 Smiorasair, Barrow. Peach et al., Pegmatite. 
01' 30.58 Fannich Moun- G. S. Scot. Mem. ab 20.96 
au 5. 84 tains, Scotland. No. 92, p. 29, 1913. 
c 2.04 

170 I".4.2.3. Q 26.76 di 1.14 Huntley, E. G. Radley. G. S. G. Brit., Sum. Granite. 
or 27.24 hy 4. 61 Abercleenshire, Prog., (1913), p. 83, ab 31.44 mt 0.93 
au 7. 51 il o. 76 Scotland. 1914. 

ap o. 34 

171 I(II).4.2.3( 4). Q 22.14 di 2. 65 Dalness, E. G. Radley. H. B. Manfe, Granite. 
or 22.80 hy 4. 99. Glen Etive, G. S. Grt. Br., n.b 33.01 mt 2.55 
an 9. 73 it 1..22 Argyllshire, Sum. Prog. (1909), 

ap 0. 34 Scotland. p. 87, 1910. 

172 1.4.2.3". Q 27.84 di o. 86 Glen Etive, E. G. Radley. J. S. Flett, Granite. 
or 26. 13 by 1. 70 Argyllshire, G. S. Scot. Mem. ab 31.96 mt 2.55 
an 7. 23 il 0. 91 Scotland. . No. 93, p. 92, 1912. 

ap 0.34 

173 1.(3)4.(1)2.3. Q 32.28 hy 2.98 Beinn a' Chairn, W. Pollard. A. Harker, Granophyre. 
or 28.91 mt 1. 86 Island of Skye, Rocks of Skye, ab 25.15 il o. 76 
an 5.00 ap o. 34 Scotland. p. 153, 1904. 
c 1. 12 

174 111.4.(1)2.3. Q 27.18 hy 2. 45 Druinn Eadmar da W. Pollard. A. Harker, Gra;nophyre. 
or 28.91 mt 3.94 Choine, Island of Rocks of Skye, I ab 30.39 il 0.91 
au 5. 28 ap 0.34 Skye, Scotland. p. 153, 1904. 

i 
175 1.4.2.3.0 Q 24.78 hy 0.30 Kinsteary, W. Mackie. W. Mackie, Granite. 

or 35.03 mt 0. 70 Nairnshire, Tr. Edin. G. Soc., 
ab 27.25 Scotland. VIII, p. 54, 1901. I an 8. 34 c 2.96 I 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

------ ---------- ------------

176 69.01 17.74 0.97 2. 05. 0.48 1. 95 2.73 3. 94 1. 18 trace 100.05 

A3. III 1.150 .17·1 .006 .029 .012 .035 .044 .041 -

177 75.46 12.68 0.85 0.34 1. 68 1. 21 2.48 5.46 0.89 C02 none 101.05 2. 621 
.... 

B3.IV 1. 258 .124 .005 .005 .042 .021 .040 .059 

178 72.30 14. 60 n.d. 2.05 1. 34 1. 24 3.45 3.42 1.10 0.12 trace 99.62 

A4. IV 1. 205 .143 - .029 0. 34 .022 .056 .036 .002 -

179 75.50 13.50 0.95 n. d. 0.39 0.99 4.35 4.15 n. d. 0.37 100.20 

A4. IV 1. 258 .132 .006 (.012) .010 .018 .070 .044 

180 62.35 17.43 1. 56 0.81 0.95 1.77 3.22 5.06 6.50 0.87 100.52 -
A3. III 1. 039 .171 .010 .011 .024 .032 .052 .054 .011 

181 61.50 17.90 0.86 1. 44 0.53 1. 29 3.20 5.03 7.50 0.70 99.95 

Aa. III 1. 015 .175 .005 .020 • 013 .023 .052 .053 .009 

182 60.20 17.35 1. 76 0.82 0.79 0.98 3.50 4.84 8. 70 0.72 99.66 

A3. III 1. 003 .170 .011 .011 .020 . 018 .056 .051 .009 

183 73.9 13.9 1.8 n. d. 0.4 1.1 4. 1 4.4 0.9 100.5 

B3. IV 1. 232 .136 .011 (.022) .010 .020 .066 .046 

184 70. 10 18.40 1.72 n. d. 1. 05 0. 83 3.55 3.42 1. 88 100.95 

A4.IV 1.168 .180 .011 (.022) .026 . 014 .057 .036 

185 69. 10 15.70 0.47 2.05 2.40 0.80 2 .55 4. 98 2.00 100.05 

A3. III 1.152 .154 .003 .029 .060 .014 . 041 .053 

186 67.50 14.60 0.43 2.00 2.35 2.88 3.80 3.93 2.00 0. 78 0.06 100.27 

A2. II 1.125 .143 .003 .028 .059 .052 .061 .041 .010 -

187 74.04 14.70 0.17 trace 0.15 1. 60 2.50 5.84 2.01 101.01 

B3. IV 1. 234 .144 .001 - .004 .029 .040 .062 

188 75. 74 13.71 0.55 n. d. trace 1. 26 3.72 4.69 0.46 0.17 100.30 

A4. IV 1. 262 .134 .003 (.006) - .022 .060 .050 .002 

189 69.36 15.64 1. 57 1.03 0.54 1. 67 3.87 5.84 (). 49 0.35 0.~6 0.15 C02 trace 100.67 

A2. II 1.156 .153 .010 .014 .014 . 030 .063 .062 .004 .001 . 002 

190 67.80 14.08 3.24 1. 60 0.67 2.61 3.42 4.87 1.05 0.50 0.05 trace 99.89 

A2. II l..J.30 .138 .020 .022 . 017 .046 .055 .052 .006 -

191 67.49 13.85 3.55 1. 95 0.53 1. 50 3.60 5.56 0.80 0.61 0.33 o.os 99.85 

A2. II 1. 125 .136 .022 .027 .013 .027 . 058 .060 . 008 . 002 . 001 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

176 1.(3)4.2.3. Q 32.10 by 4.24 Rubislaw, \V. Mackie. W. Mackie, Granite. 
or 22. SO mt 1. 39 Aberdeen, 'l'r. Edin. G. Soc., ab 23.06 
an 9. 73 Scotland. VIII, p. 54, 1901. 
c 5. 51 

177 1.(3)4.112.113. Q 34.80 hy 4.20 Foxdale, A.M. Finlay- A. M. Finlayson, Granite. 
or 32.80 mt 1.16 England. son. Q. J. G. S., LXVI, ab 20.96 
an 5.84 p. 304, 1910. 
c 0.41 

178 ! 11.(3)4.2.3( 4). Q 32 .. 88 hy 6.96 Deux Eva.illes, Pisani. L. Vandernotte, Granite. 
or 20.02 il 0. 30 Brittany, Mass. Armor., ab 29.34 
an 6.12 France. p. 37, 1913. 
c 2.96 

179 1.114.(1)2.3( 4). Q 31.26 hy 1.92 Perrier, Pisani. A. Lacroix, Rhyolite. 
or 24.46 il 0. 76 Mont Dore, C. R., CXLVII, ab 36.68 
an 5. 00 Auvergne. p. 779, 1908. 

180 1.4.2.3.0 Q 18.90 hy 2. 40 .Rigolet, Pisani. :Michel-Levy and Trachyte Fresh? 
or 30.02 il 1. 67 Mont Dore, Lacroix, pumice. ab 27.25 hm 1.56 
an 8. 90 Auvergne. C.R.,CLII, 
c 3.37 p. 1202, 1911. 

181 !.4.112.3. Q 19.20 hy 2.09 Queurenich, Pisani. lviichel-Levy and Trachyte Fresh? 
or 29.75 mt 1.16 Mont Dore, Lacroix, pumice. ab 27.25 il 1. 37 
an 6.39 Auvergne. C. R., CLII, 
c 4. 79 p. 1202, 1911. 

182 1.4.(1)2.3. Q 18.30 hy 2.00 Fougeres, Pisani. Levy and Lacroix, Trachyte Fresh? 
or 28.36 mt 0.46 Mont Dore, C. R., CLII, pumice. ab 29.34 il 1. 37 
an 5.00 hm 1. 44 Auvergne. p. 1202, 1911. 
c 4. 59 

183 1.4.(1)2.311• Q 29.28 hy 3.90 Ravin de Marus, J. de Lapparent. J. de Lap~a:rent Micrograni te. 
or 2.'). 58 Ardennes, B. Soc. fin.l~ r., ab 34.58 
an 5.56 France. XXXII, p. 257,1909. 
c o. 41 

184 1.(3)4.(1)2 .3( 4). Q 32.04 hy 5.50 Chaumeix, Pisani. L. de Launay, Porphyry. Al20 3 high? 
or 20.02 LaCreuse, B. Sv. Ct. G. Fr., ab 29.87 
an 3. 89 France. XI, No. 83, p. 77, 
c 7. 45 1902. ' 

185 I(II) .'14,(1)2 .3. Q 28.44 hy 9.43 Roche d 'Agoux, Pisani. L. de Launay, Porphyry. 
or 29.47 · mt 0. 70 La Creuse, B. Sv. Ct. G. Fr., ab 21.48 
an 3.89 France. XI, No. 83, p. 77, 
c 4. 69 1902. 

186 I(II).4.2.3(4). Q 20.76 di 2. 44 St. Symphorien, Pisani. A. Michel-Levy, Microgranu-
or 22.80 }ly 6. 72 Lyonnais, C. R., CLVI, lite. ah 31.96 mt o. 70 
flU 11.40 il 1. 52 France. p. 718, 1913. 

187 1.(3)4.2.(2)3. Q 33.60 lly 0. 40 Not stated, Corsica. J. Deprat. J. Deprat Rhyolite. 
or 34. 47 hm 0.17 B: Sv. Ct. G. Fr., ab 20.96 
an 8.06 XVII, No. 117, 
c 1.33 p. 57, 1907. 

188 !. 114.112.3. Q 33.25 hy 0.53 Lier, Norway. R. Mauzelius. W. C. Brogger, Granite. In W. T., p.1G7. 
01' 27. so il 0.30 Z. K., XVI, p. 77, ab 2.1 •• 44 
an 6.12 1890. . 

189 1.4.112.3. Q 19.14 hy 1. 66 Finse, Norway. 0. N. Heiden- V. M. Goldschmidt, Granite. or 34.47 mt 2.32 reich. Videos. Skr., No. 18, ab 33.01 il O.fil 
an 7.51 ap o. 34 p. 6, 1912. 
c 0.10 

190 111.4.2.3. Q 23.64 di 3. 24 Riksgriinsen, Lap- 0. Berg. P. J. Holmquist, Granite. or 2S. 91 lly 0. 20 land, Sweden. B. Un. Ups., ab 28.82 mt 3. 71 
an 8. 62 il 0. 91 VII, p. 266, 1906. 

hm 0. 64 

191• ~11.4.(1)2.3. Q 21.96 di 0. 43 Tornetrask Lake, R. Mauzelius. P. J. Holmquist, Granite. or 33.36 lly 1.10 Lapland, B. Un. Ups., ab 30.39 mt 4. 64 
an 5.00 il 1. 22 Sweden. VII, p. 266, 1906. 

llm0.32 
fl, p 0.67 I 
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RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp. gr. 

-------------- --------

1 92 69.59 12.94 2.51 2.07 0.96 3.35 2.69 3.71 1. 09 0.70 0.47 0.09 100.17 

•A 2. II 1. 160 .127 . 016 .029 .024 .060 . 044 .039 .009 .003 .001 

193 68.00 15.08 1. 56 1. 66 0.95 2.50 3.64 5.00 0.86 0.62 0.13 ··.~ 100.00 

A 2. 11 1. 133 .148 .010 . 023 . 024 .045 .059 . 053 .008 .002 

194 70.65 12.47 2.71 2.58 0.66 2.06 2.56 4.53 . 0.44 0.50 0.06 BaO 0.10 99.32 . 
B 2. III 1. 178 .122 . 017 .036 • 017 .037 . 041 .048 .006 .001 

195 69.21 14.72 2.33 2.15 0.55 2.52 2.69 4.77 0.80 0.78 100.52 

A 3. III 1. 154 . 144 • 014 .030 .014 .045 .044 . 051 . Oll 

1 96 68.79 12.85 4.07 2.16 0.70 2.60 2.30 4.97 0.67 0.55 0.49 100.15 

A 2. II 1. 147 .126 . 026 .030 .018 . 046 . 037 .'053 . 007 .007 

1 97 69.92 14.78 1. 54 1. 75 1. 05 1. 88 2.92 4.16 1. 51 0.43 99.94 

A 3. III 1. 165 .145 .009 .025 .026 .034 .047 .044 .005 

1 98 69.48 13.88 2.67 1. 53 0. 71 2.39 3.74 4.44 1.19 0.15 100.18 

A 3. III 1.158 .136 . 017 .021 .018 .043 .. 059 . 047 . 002 
) 

99 69.83 15.20 2. 13 0.34 0.49 1. 22 . 3. 65 5.85 0.45 (0.08) 0.37 0. 10 0.05 s 0.04 99.89 
BaO 0.17 1 

A 2. II 1. 164 .149 .013 .005 .012 .021 .059 .063 .005 . 001 -

2 00 68.19 13.96 3.03 2. 26 0.99 3.02 2.77 4.54 0.78 0.49 0. 26 0. 17 100.37 

A 2. II 1.137 .137 .019 .032 .025 .054 .045 .047 .006 .002 .002 

2 01 73.79 13.04 0.98 1.15 0. 37 2.61 2.56 4. 87 0.78 0.61 100.76 

A 3. III 1. 230 .028 .006 .016 .009 .046 . 041 .052 .009 

2 02 70.56 12.27 2.74 2. 93 0.65 1.87 3.20 4. 92 0.60 0.44 0.13 0.14 100.45 

A 2. II 1.176 .120 .017 .040 . 016 .034 .052 .052 .006 .001 .002 

2 03 71.21 13.95 0.65 . 2. 22 0. 94. 2.28 2. 87 4.86 0.89 0.42 100.29 

A 3.m 1.187 .137 .004 .030 .024 .039 .047 .052 .006 

2 04 69. 79 14.231 0. 10 2.58 0.61 1.73 3. 27 4.45 3. 19 0.24 100.19 

A 3.III 1.163 .140 . 001 .036 .015 .030 .053 .047 ;003 

2 05 68. 55 14. 73 0.37 • 2. 56 1.39 2 .. 83 2.88 4. 10 2.34 0. 73 100.48 

A 3.III 1.143 .144 .002 .036 .035 .050 .047 .043 
I 

.010 

2 06 67.00 15.79 0.02 3.10 0.97 1.77 2. 14 4. 74 4.43 99.96 

A 3. III 1. 117 .155 - .043 . 024 .032 .034 .050 

07 75. 10 12.50 0.67 0.82 0.32 l. 28 2.69 5. 27 0.47 I o. 56 0.50 ~-~ r 100.18 • 
2. II 1. 252 .123 .004 . Oll .008 .023 .044 .056 .007 • 007 

2 

A 



SUPERIOR ANALYSES OF FRESH ROCKS. 1.4.2.3. 193 

ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. TOSCANOSE-{:ontinued. 

~--~·----------~~----------~--------------~------------~----------- ---- -------------.-------------
No. Symbol. 

192 I(ii).(3)4.211.3. 

193 1'1 .4.2.3. 

194 111.(3)4.2.3. 

195 I" .4.2" .3. 

196 1(11).114.2.113. 

197 111•114.2.3. 

198 111.4.2.3. 

199 1.4.(1)2.3. 

200 1(11).4.211.3. 

201 1.(3)4.2.3. 

202 I(ll).114.(1)2.3. 

203 I 11.4.2.3. 

204 111.4.2.3. 

205 I(ll).4.2(3).3. 

Norm. Locality. 

Q 32.34 di 1.33 Briicke,Jemtland, 
~~ ~~: g~ ~ ~: ~f Sweden. 
an 12. 23 il 1. 37 

ap 1.01 

Q 20. 94 di 2. 00 
or2!l.47 hy 2.:36 
ab 30.92 mt 2. 32 
an 10. 01 il 1. 22 

Q 32.58 di 0. 92 
or 26.69 hy 3. OS 
ab 21. 48 mt 3. 94 
an 9. 17 il 0. !ll 

Q 27.18 hy 4.96 
or 28.36 mt 3. 25 
ab 23.00 
an 12.51 
c 0.41 

Q 30. 18 d i 2. 22 
or 29.47 hy 1. 26 
ab 19.39 mt 6. 03 
an 10. 01 il 1. 06 

Pilgrimsta, J emt
land, Sweden. 

Gammalkroppa, 
Wermland, 
Sweden. 

Skarjen, Nora, 
Wermland, 
Sweden. 

Kortfors, Latorp, 
\Vermland, 
Sweden. 

Q 30. 18 hy 5. 50 Brusen, Helsing
~~ ~!:~ mt 

2
·
09 land, Sweden. 

an 9.45 
c 2.04 

Q 25. 50 di 2. 91 
or 2(1. 13 hy 1. 20 
ab 30. 91 mt 3. 94 
an 8. a4 

Dell en, Helsing
land, Sweden. 

Q 23. 04 hy 1. fo Grenna, Lake 
~~ ~g: g~ ~~m g: ig Vat tern, Sma-
an 5. oo land, Sweden. 
c 0.92 

Q 27. 54 di o. 43 Jarna, 
~~ ~~: ~~ ~ ~: :i D.alarne, 
an 12. 51 il o. 9! Sweden. 

ap 0.67 

Q 33.78 di 2.64 
or 28. 91 hy 2. 05 
ab 21.48 nit 1. 39 
an 9. 73 

Osterbergshyttan, 
Nora Westman
land, Sweden. 

Q 28. 20 di 3. 50 Haraldsby, 
~~ ~J~ ~ ~:~~ Saltvik, Aland, 
an 4. 45 il o. !ll Finland. 

ap 0.34 

Q 27.64 }l\' 6.62 
or 28.91 nit 0. 93 
ab 24.63 
an 10.84 

Lake Mien, 
Blekinge, 
Sweden. 

~ ~~:~ ~ g:~5 Lake Mien, 
ab 27. 77 Blekinge, 
an 8.34 Sweden. 
c 1.02 

Q 25.44 hy 9.31 
or 23.90 mt 0. 46 
ab 24.62 
an 13.90 
c 0.41 

Lake Mien, 
Blekinge, 
Sweden. 

206 I".(3)4.2.(2)3. ~ ~~:~~ hy 8.~8 Lake :Mien, 
ab 17. 81 Blekinge, 
an s. 90 Sweden. 
c 3.98 

Analyst. 

R. Mauzelius. 

E. Ostlund. 

R. l\fauzelius. 

H. Santesson. 

H. Santesson. 

H. Santesson. 

H. Santesson. 

Reference. 

P. J. Holmquist, 
B. Un. Ups., 
VII, p. 260, 1906. 

P. J. Holmquist, 
B. Un. Ups., VII, 
p. 260, 1906. 

P. J. Holmquist, 
B. Un. Ups., VII; 
p. 264, 1906. 

P. J. Holmquist, 
B. Un. Ups., VII, 
p. 264, 1906. 

P. J. Holmquist, 
B. Un. Ups., VII, 
p. 264, 1906. 

F. Svenonius, 
G.F.F.,X, 
p. 273, 1888. 

F. Svenonius, 
G. F. F., X, 
p. 273, 1888. 

R. Mauzelius. A. Gavelin, 
Sver. G. Und., 
Arsb. 5, No.3, 
p. 4, 1912. 

R. Mauzelius. P. J. Holmquist, 
B. Un. Ups., 
VII, p. 260, 1906. 

H. Santesson. 

N. Sahlbom. 

H. Santesson. 

P. J. Holmquist, 
B. Un. Ups., 
VII, p. 260, 1906. 

V. Hackmann, 
B. C. G. Finl., 
No. 15, p. 28, 1905. 

N. 0. Holst, 
Abh. Sver. G. Und., 
No. 110, p. 37, 1890. 

Rock name. 

Granite. 

Granite. 

Granite. 

·Granite. 

Granite. 

Andesite 
breccia. 

Hypersthene 
andesite. 

Quartz 
porphyry. 

Granite. 

Granite. 

Rapakiwi 
granite. 

Rhyolite. 

Remarks. 

Dellenite of 
Brogger. 

In W. T., p.l69_ 

Dellenite of 
Brogger, 
Eg. Kg., II, 
p. 59,1895. 

In W. T., p.l69. 

InW.T.,p.167. 

H. Santesson. N. 0. Holst, . Rhyolite. In W. T., p.167. 
Abh. Sver. G. Und., 
No. 110, p. 37, 1890. 

H. Santesson. 

H. Santesson. 

N. 0. Holst, 
Abh. Sver. G. Und., 
No. 110, p. 37, 1890. 

Rhyolite. 

N. 0. Holst, Rhyolite. 
Abh. Sver; G. Und., 
No. 110, p. 37, 1890. 

In W. T., p: 169. 

In W. T., p.l69. 

207 1.(3)4.2.3. Q 35.46 hy 1. 72 Harsjon, Ronneby, H. Santesson. 
~b ~~: M ilt ?: ~~ Blekinge, 

P. J. Holmquist, Granite. 

an 6. 39 Swbden. 
42423°--17----13 

B. Un. Ups., 
VII, p. 258, 1906. 
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· CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02. P205 MnO I Inclusive. Sum. Sp.gr. 

------ ---------------------

208 72.94 12.67 l. 44 l. 48 0..46 1. 89 3.04 5.18 0.27 0.43 0. 11 0.02 s 0.01 100.02 
BaO 0.08 

AI. I 1. 216 .124 .009 .021 .012 .034 .049 .055 .005 . 001 -

209 66.03 14.41 2. 17 3. 70 0.98 2.28 3.15 4.99 0. 77 0.72 0.21 0.07 s 0.05 99.62 
BaO 0.09 

Al.r 1.101 .141 .014 .051 .025 .041 .051 .053 .009 .001 .001 

' 210 64.28 15.72 2. 17 3.56 1. 08 3.09 3.41 4.34 1.31 0. 71 0.21 0.07 s 0.04 100.08 
BaO 0.09 

A1.1. 1. 071 .154 . 014 .050 .027 . 055 .055 .045 .009 • 001 .001 

211 74.19 13.07 1.12 0.58 0.40 1. 38 2.85 5.56 0.70 0.21 0. 351 100.41 

A2. II 1. 237 .128 .007 .008 .010 .025 .046 .060 .003 .005 

212 73. 88 14. 86 0. 10 1. 64 0.23 0. 89 3.94 3.89 0.82 100.25 

A3. III 1. 231 .146 . 001 .023 .006 . 016 .064 .041 

2 13 73.g2 12.88 l. 05 1.14 0.34 1. 65 2.38 5.86 0.90 0.25 0.24 0.07 100.08 

A 2. II 1. 222 .126 .007 .016 .009 .030 .039 .063 .003 . 002 . 001 

2 14 71.71 12.69 2.83 0.75 0.68 l.71 2.58 5.42 0.64 0.44 0.44 99.89 

A 2. II 1.195 .125 .018 .011 .017 .030 .042 . 057 .006 .006 

2 15 68.96 13.28 5.40 0.12 0.97 2.56 3.63 3.43 0.96 0. 72 0.16 0.12 100.19 

A 2. II 1.146 .130 .034 .002 .024 . 046 .058 .036 .009 . 001 .002 

2 16 74.81 12.96 0.69 0.53 0.40 1. 20 3.26 4.96 0. 71 0.52 0.26 100.30 

A 2. II 1. 247 .127 . 004 .007 .010 . 021 . 053 .053 . 007 .004 

2 17 73.19 12.88 1.18 1. 80 1. 03 1. 38 3.46 4.87 0.35 0.35 0.03 0.17 100.69 

A 2. II 1. 220 .126 .007 .025 . 026 . 025 , . 056 .052 .004 -- . 002 

2 18 72.76 14.89 0.95 n. d. 0.46 1. 26 4.25 4.50 0.54 trace 0.13 99. 74 

A 4. IV 1. 213 .146 .006 (. 012) . 012 . 023 :069 . 048 - .002 

2 19 72.43 13.53 l. 43 1. 17 0.38 l. 00 3.28 5. 77 0.57 0.34 0.07 0.15 100.12 

A 2. JI 1. 207 .133 .009 . 017 .010 .018 . 053 .062 .004 - .002 

220 70.89 14.03 l. 69 0.49 0.37 2.14 ! 3.26 5.62 0.43 0.52 0.33 99.77 

A 2. II 1.182 .137 .011 .007 . 009 I .o38 I . 053 .060 .007 .005 

I 

221 70.69 13.94 0.79 l. 89 0.98 l. 99 2.56 5.03 1.19 1.01 0.29 100.36 

A2. II 1.178 .137 .005 .026 .025 . 036 .041 .053 .013 :004 

222 70.13 13.24 2.57 2.25 1.16 2.60 3.20 3.78 0.32 0.50 0.18 0.15 100.08 

A2. II 1.169 .130 . 016 .032 .029 . 046 .052 .040 .006 . 001 . 002 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. 1'0SCANOSE-Continued. 

I 

No.\ Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
208 111

.'
14. 112.3. Q 31.32 di 2.51 Loftahammar, R. Mauzelius. A. Gavelin, Granite. Also, A. G Hog-

or 30. 58 • hy 0. 90 Sweden. Sver. G. Und., born, G. F. F., ah 25.68 mt 2. 09 
an 5.56 il 0. 76 Aarb. III, No.7, XXXII, 

ap 0. 34 p. 8, (1909), 1910. p. 991, 1910. 

209 I(II).4.2.3. Q 20.94 hy 6. 20 Loftahammar, R. Mauzelius. A. Gavelin, Granite. Also, A. G. Hog-
or 29.47 mt 3.25 Sweden. Sver. G. Und., born, G. F. F., ab 26.72 il 1. 37 
an 10.29 ap 0. 34 Aarb. III, No.7, XXXII, 

p'. 13, (1909), 1910. p. 991, 1910. 
' 

210 I(II).4.211.3. Q 18.72 hy 6.40 Loftahammar, R. Mauzelius. A. Gavelin, Granite Also, A. G. Hog-
or 25.02 mt 3. 25 Sweden. Sver. G. Und., porphyry. born, G. F.F., ab 28.82 il 1. 37 
an 14.46 ap 0. 34 Aarb. III, No. 7, XXXII, 
c 0. 20 p. 72, (1909), 191.0. p. 1023, 1910. 

211 1.114.112.'13. Q 32.46 rli 0.68 Rorkarr, H. Santesson. P. J. Holmquist, Granite. 
or 33.36 hy 1.06 Fjallbocka, B. Un. Ups., ab 24.10 rot 1.62 
an 6.12 j) 0. 46 BohusHin, VII, p. 260, 1906. 

Sweden. 

212 1.(3)4.(1)2.3( 4). Q 32.46 hy 3.50 Bjorketor~, A. Hasselbom. P. J. Holmquist, Granite. 
or 22. SO mt 0.23 Linde, weden. B. Un. Ups., ab 33.54 
an 4. 45 VII, p. 260, 1906. 
c 2. 5.5 

213 1.114.2.(2)3. Q 32.88 }ly 1. 82 Bjorna, R. Mauzelitis. P. J. Holmquist, Granite. 
or 35.03 nit 1.1\2 Angerman land, B. Un. Ups, VII,. ah 20.44 il 0. 46 
an 6. 39 ap 0. 67 Sweden. p. 260, 1906. 
c 0.10 

214 1.114.2.113. Q 31.68 di 0.86 Krokstrand, H. Santesson. P. J. Holmquist, Granite. 
or 31.69 hy 1. 30 S tromstad, B. Un. Ups., VII, ab 22.01 mt 2.55 
an 7. 23 il 0.91 Sweden. p. 258, 1906. 

hm 1.12 

215. I (II).''4.2.3(t1 ). Q 28.92 hy 2. 40 Karl Johann A. Grabe. H. Johanssen, Granite Igneous? 
or 20.02 il 0.30 Schlacht, G. F. F., XXXII, gneiss. ab 30.39 tn 1. 37 
an 10.01 ap 0. 34 Grangegebirge, p. 263, 1910. 

Sweden. 

216 1.114.'12.3. Q 33.54 hy 1. 00 Sonnerhul t, H. Santesson. P. J. Holmquist, Granite. 
or 29.47 mt 0.93 H vetlanda, B. Un. Ups., VII, ab 27.77 il 1. 06 
an 5.84 Smaland, p. 262, 1906. 

Sweden. 

217 I 11
•
114.(1)2.3. Q 29.28 di 1. 57 Vansvik, R. Mauz.:~lius. P. <if. Holmquist, Granite. 

01' 28.91 hy 3.95 Monsteras, B. Un. Ups., VII, ab 29.34 mt 1. 62 
an 5.00 il 0. 61 Smaland, p. 262, 1906. 

Sweden. 

218 !.4.'12.311
• Q 26.34 hy 3.05 Hamphorva, · R. San tesson. 0. Nordenskjold, Halleflinta In W. T., p.167. 

or 26.69 Smaland, Afh. Sver. G. Und., (micro-ab 36.16 
an 6.39 s,veclen. No. 135, p. 35, 1894. granite). 
c 0.61 

219 1.4.(1)2.3. Q 27.90 hy 1. 79 Angsclal, R. Mauzelius. P. J. Holmquist, Granite. 
or 34.47 rut 2.09 Oskarshamn, B. Un. Ups., VII, ab 27.77 il 0. 61 
an 5. 00 Smaland, p. 262, 1906. 

Sweden. 

220 1.4.''2.3. Q 25.98 eli 1. 94 Gershult, H. Santesson. P. J. Holmquist, Granite. 
or 33.36 wo 0.58 Oskarshamn, B. Un. Ups., VII, ab 27.77 mt 1.16 
an 6.67 il 1. 06 Smalancl, p. 262, 1906. 

hm 0.96 Sweden. 

221 111
•
114.2.'13. Q 30.30 hy 4.0S Marieholm. H. Santesson. P. J. Holmquist, Granite. or 29.47 mt 1.16 Oskarshamn, B. Un. Ups., VII, ab 21. 4S ii 1. 98 

an 10.01 Smaland, p. 262, 1906. 
' c 0. 71 Sweden. 

222 I(II)/14.2.311 • Q 29.70 di l.ll Hogsby, R. Mauzelius. P. J. Holmquist, Granite. or 22.24 hy 3.9.5 Monsteras, B. Un. Ups., VII, ab 27. 2.'i mt 3. 71 
an10 . .56 il 0. 91 Smaland, p. 262, 1906. 

ap 0. 34 Sweden. 
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No. 

223 

A2. II 

224 

A ?2. II 

225 

A2. II 

226 

A2. II 

227 

A2. II 

228 

A 2. II 

29 2 

A 2. II 

30 2 

A 2. II . 

231 

B 2. III 

2 32 

A3. III 

233 

A 4. IV 

2 34 

A3. Ill 

235 

A3. III 

236 

A2. II 

237 

A3. HI 

Si02 

69.36 

1. 156 

69.14 

1. 152 

68.57 

1.143 

67.62 

1. 127 

73.30 

1. 222 

69.63 

1.161 

70.44 

1.174 

73.38 

1. 223 

73.18 

1. 220· 

73.03 

1. 217 

71.63 

1.194 

71.24 

1.188 

71.08. 

l. 185 

66.95 

1.116 

68. 79 

1. 147 

Al20 3 Fe20 3 FeO 

---------
13.10 2.73 2.05 

.128 . 017 .029 

13.53 l. 55 l. 94 

.133 .010 .027 

14.02 2.27 2.08 

.137 .014 .029 

15. 18 3.41 0.91 

.149 .021 .013 

12. 7'7 l. 87 0.74 

.12'5 .012 .010 

13.11 3.31 l. 25 

.128 .021 .018 

12.74 3.56 l. 03 

• 125 .022 .014 

14.36 0.86 0.79 

. 'i41 .005 .011 

13.71 0.52 1.22 

.134 .003 .017 

14.41 0.68 l. 25 

.142 .004 .018 

16. 10 1. 01 n. d. 

.158 .006 .(.012) 

14.81 1.25 1.14 

.145 .008 .016 

14.26 1.12 2.31 

.140 .007 .032 

15. 16 2.34 l. 40 

.148 0.15 .019 

14.44 1.61 3.01 

• 142 .010 .042 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. 'rOSCANASE-continued. 

MgO CaO Na20 K20 H20+ Ii20- Ti02 P20s MnO Inclusive. I Sum. Sp.gr. 

---------- ---------
1.17 2.34 3.65 4.33 0.95 0.35 0.21 0.15 100.39 

.029 .042 .059 .045 .004 . 001 .002 

0.63 1. 75 3.29 5.24 0.90 0.74 l. 37 100.08 

. 016 . 031 .053 . 055 .009 .020 

l. 35 2.58 3.36 3.89 0.71 0.54 0.18 0.18 99.73 

.034 :046 .054 .041 .007 .. 001 . 003 

0. 87 1.93 3.03 5.03 0.66 0.84 0.49 99,97 

.022 .034 .048 .053 .Oll . 007 

0.44 1.32 2. 86 5.56 0.90 0.38 0.12 100.26 

.011 .023 .046 .060 .005 .OGl 

0.69 2.09 2.90 5.07 0.26 0.93 0.25 0.25 99.74 

. 017 .038 .047 .054 .012 .002 .004 

0.81 2.30 2.94 4.64 0. 77 0.60 0.26 0.23 BaO 0.10 100.42 

.020 .041 .047 .049 .008 .002 . 003 

0.46 1.33 2.85 4. 98 0.37 0.20 0.22 99.80 

.012 .023 .046 .053 .003 .0'03 

0.37 l. 22 2.40 5. 70 0.69 0 .. 21 0.05 0.01 99. 28 

.009 . 021 .039 .061 .003 - -

0.38 l. 41 3.03 5.58 0.39 0.20 trace trace 100.36 

.010 .025 .048 .060 I .003 - -

0.26 l. 72 3.96 4.49 0.60 
! 

99.77 2.59 

.007 .030 .064 .048 

0.62 1. 37 3.02 5. 11 1. 44 0.26 trace trace 100.26 

.016 .025 .048 .054 .003 - -

0.53 0.96 3.49 5.61 0.60 0.29 trace trace 100.25 

.013 .017 .056 .060 .004 - -

1. 29 3.90 3.36 4. 13 l. 49 0.30 0.08 trace 100.40 

.032 .070 .054 .044 .004 - -

0.49 1.33 2.95 6.85 0.50 0.38 trace trace 100.35 

. 012 .023 .048 .073 .005 - -
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ORDER 4. QUARDOFELiC. BRITANNARE-Continued. 

SUB;RANG 3. SODIPO'rASSIC. 'rQSCANOSE-Continned. 

No. Symbol. Norm. Loca.lity. Analyst. Reference. Rock name. Remarks. 

I(II).4.2.3". Q 2.5.68 di 3.17 Runtorp, R. Mauzelius. P. J. Holmquist, Granite. 
or 2.5. 02 hy 2. 79 Kalmar, 0 B. Un. Ups., VII, ab 30.92 mt 3.94 
an 6. 67 il 0.61 Smaland, p. 262, 1906. 

ap 0. 34 Sweden. 

223 

J(II).4.2.3. Q 24.24 di 1. 43 Wirbo, H. Santesson. P. J. Holmquist, Granite. MnO high? 
or 30 . .58 hy 4.57 Oskarshamn, B. Un. Ups., VII, ab 27.77 mt 2.32 
an 6. 95 il 1. 37 Smaland, p. 262, 1906. 

Sweden. 

224 

I(II).4.2.311 • Q 26.64 hy 4.8.5 Finsjokvarn, R. Mauzelius. P. J. Holmquist, Granite. 
or 22.80 mt 3.25 Monsteras, B. Un. Ups., VII, ab 28.30 il 1. 06 
an 11.68 ap 0. 34 Smaland, ' p. 262, 1906. 

Sweden. 

225 

111.4.2.3. Q 25.86 hy 2. 20 Klubb, H. Santesson. P. J. Holmquist, Granite. 
or 29.47 mt 2. 09 Oskarshamn, B. Un. Ups., VII, ab 25.15 il 1. 67 
an 9.45 hm 1.92 Smaland, p. 262, 1906. 

I c 1. 43 Sweden. 

226 

\ 

1.114.112.113. Q 32.16 di 0.22 Slottskogen, R. Mauzelius. P. J. Holmquist, Granite 
or 33.36 hy 1.00 Goteborg, B. Un. Ups., VII, gneiss. ah 24.10 mt 1.16 
an 5. 28 il 0. 76 Sweden. p. 268, 1906. 

11m 1.12 

227 

ap 0. 34 

111 •114.2.3. Q, 28.80 di O.SG S tenshafvud, R. Mauzelius. P. J. Holmquist, Granite 
or 30.02 hy 1.30 Simrishamn, B. Un, Ups., VII, gneiss. ab 2·1. 63 mt 2.32 
an 7. 51 il 1. 82 Skane, Sweden. p. 266, 1906. 

hm 1.76 

228 

ap 0. 67 

111 •114 .2.3. Q 30.90 di· 1. OS Lonhult, R. Mauzelius. P. J. Holmquist, Granite 
or 27.24 hy 1.50 Vidtskofte, B. Un. Ups., VII, gneiss. ab 24.63 mt 2.09 
an 8.06 il 1. 22 Skane, Sweden. p. 266, 1906. 

hm 2.08 

229 

ap 0. 67 

1.(3)4.2.3. Q 33.80 hy 1.99 Lake Raslangen, H. Santesson. H. Backstrom, Granite. In W. T., p.169 
01' 29.47 mt 1.1r. V estana, Skane, Afh. Sver. G. Und., ab 24.10 il 0.46 
an 6.39 Sweden. No. 1G8, p. 8, 1897. 
c 1. 94 

230 

1.(3)4.112.(2)3. Q 33.38 hy 2. 35 Hango, I. G. S1mdell. V. Hackmann, GrJJlite. 
or 33.92 mt 0. 70 Finland. B. C. G. Fin., ab 20.44 il 0.46 
an 5. 84 No. 15, p. 30,.1905. 
c 1.33 

231 

1.114.2.3. Q 29.88 hy 2. 45 Lorpys, Kuru, N. Sahlbom. V. Hackmann, Granite. 
or 33.36 mt 0.93 Finland. B. C. G. Fin., ab 25.15 il 0.46 
an f\.95 No. 15, p. 31, 1905. 
c 0.92 

232 

1.4.2.3.0 Q 26.58 hy 2.28 Lestiware, H. Berghell. W. Ramsa.y, Gra:¢-te. Ip. W. T., p.16t or 26.69 UmRtek, Kola, Fennia, XI, <::> ab 33.54 
an 8.35 Fin and. p. 72, 1894. 
c 1.63 

23:1 9. 

1.114.2.3. Q 30.30 hy 2. 26 Marrasj ar-vi, N. Sahlbom. V. Hackmann, Granite. or 30.02 mt 1. 86 Rovaniemi, B. C. G. Fin., ab 25.15 il 0.46 
an 6.95 Finland. No. 15, p. 36, 1905. 
c 1.84 

234 

1.4.(1)2.3. Q 25.26 hy 4.07 Onas, N. Sahlbom. V. Hackmann, Granite. or 33.36 mt 1. 62 Finland. B. C. G. Fin., ab 29.34 il 0.61 
an 4. 73 No. 15, p. 37, 1905. c 0. 71 I 

235 

I(II).4.211.3. Q 22.74 di 3.67 Ukonvaara, G. Aminoff. V. Hackmann, Granite. or 24.46 hy 1.50 Finland. B. C. G. Fin., ab 28.30 mt 3.48 
an 13.90 it 0.61 No. 15, p. 46, 1905. 

ap 0.34 

236 

111.4.(1)2.(2)3. Q 20.28 di 0. 4(i Nystad, N. Sahlbom. V. Hackmann, Rapakiwi or 40.59 by 4.53 Finland. B. C. G. Fin., granite. ab 2.5.15 mt 2.32 
an .5.84 il 0. 76 No. 15, p. 27, 1905. 

237 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

--- ---------------- ---------
238 66.73 15. 27 1. 47 3.41 0.44 2.94 2. 79 5.30 0.38 0. 70 0.69 0. 12 0.07 100.31 

0 

A2. II 1.112 .150 .009 .047 .011 .053 .045 .056 .009 . ooi . 001 

239 66. 99 13.00 2.98 2.23 0.65 2.64 :}.28 4.39 0.70 0.78 0.71 0.57 0.11 99.03 

C2. IV 1.117 .127 .019 .030 .016 .047 .053 .047 .009 .004 .002 

240 65.40 14.73 1.14 2.92 1.02 2.78 3.54 4.31 1.58 0.55 l. 01 0. 19 0.06 C02 0.68 99.91 

A2. II 1.090 .144 .007 .040 .026 .050 .057 .046 .025 . 001 --

241 73.51 15.53 2.07 n. d. 0.39 1. 12 3.01 4.93 0.29 100.85 

A4. IV 1. 225 .152 .013 (.026) .010 .020 .048 .052 

242 67. 50 15.31 1. 48 2. 43 1. 63 1. 59 4.02 4. 74 1. 05 I 99. 75 

A3. III 1. 125 .150 .009 .033 .041. .029 .065 .050 

243 66.75 15.87 1. 82 2.31 0.91 1.99 3.13 4.40 2.74 99.92 

A3. III 1.113 .155 .011 • 032 .022 . .036 .050 .047 

244 66.42 15.61 1. 87 1.96 2. 15 2. 73 3. 75 4.02 0.69 0.14 0.83 trace 100.17 2.691 

A2. II 1.107 ,153 .012 .027 .054 .048 .061 .042 .010 --

245 65.26 16.52 1. 67 1. 87 1.82 2.22 4.46 4.18 1.23 0.53 0. 16 trace 99.92 

A2, II 1.088 .162 .010 .026 .046 .039 .072 .044 .007 .001 -

246 65.91 15.58 2.07 2.19 1.41 2.40 4.01 3.94 1.15 0.58 0.20 C02 0.11 99.84 2.613 
803 0.14 

A2. II 1.099 .153 .013 .030 .03.5 .043 .064 .042 .007 ,001 Org 0.15 

247 72.98 14.58 1. 28 n. d. 0.69 0.94 3.22 4.57 1. 44 99. 70 
! 

A4,IV 1. 216 .143 .008 (.016) .op .017 .052 .049 

248 70.09 14.04 1. 75 1. 87 1. 03 3.11 3.31 3.49 0.02 0.05 0.80 0.17 \ co, 0,54 100.21 
SO a 0. 24 

A2. II 1.168 .138 .011 .026 .026 .055 .053 .037 .010 .001 

249 65.47 . 16.11 1. 61 2.23 1. 65 3.56 3.00 3.76 1.10 0.04 0.66 0.57 C02 0.02 99.93 
803 0.15 

A?2. II 1.091 .158 .010 .031 .041 .064 .048 .040 .008 .004 

250 63. 86 17. 87 1. 24 2.88 0.99 3.33 4. 10 3.56 0.84 0. 17 0.03 0.65 99.52 

A2. II 1.064 .175 .008 .040 .025 .059 .066 .. 038 - .0051 

251 73.93 11.95 1. 09 2. 19 0.52 2.49 2.59 5. 10 0.62 0.21 100.69 

A3. III 1. 232 .117 .007 .031 .013 .045 .042 .054 .001 

252 70. 15 13.48 3.12 2.44 0.56 2. 50 3.38 4. 15 0. 12 0.03 0. 19 100. 12 

A2. II 1.169 .132 .019 .034 .014 .045 .055 . 044 - .001 

253 62.09 17.55 0.62 3.25 1. 48 2.88 3.99 4.35 2.94 0.64 0.85 100.59 2.579 

A2. II 1. 035 .172 .004 .045 .037 .0.52 .065 . 046 .008 .006 
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ORDER 4. QUARDOFELIC. B'RITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. '.rOSCANOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

238 I 11.4.211.3. Q 22.02 hy 5.013 Ostersundhom, Not stated. L. H. Bot·gstrom, Granite 
or 31.14 mt 2.09 Finland. B. C. G. Fin., porphyry. nb 23.58 il 1. 37 
an 13.62 ap 0.34 No. 22, p. 19, 1907. 

239 I(II).4.2.3. Q 26.16 di 1. 54 Klondyke, Born- M. Dittrich. G. Kalb, Granite. Sum low. 
or 26.13. hy 1. 40 holm Island, In Diss. Greifs., ab 27. 77 mt 4. 41 
an 7.51 il 1. 37 Denmark. p. 19, 1914. 

ap 1.34 

240 I(II).4.2.3. Q 21.00 di 1. 36 Paradisbakke, 1\f. Dittrich. G. Kalb, Granite. L. Milch, 
or 25.58 hy 2. 99 Bornholm Island, In. Diss. Greifs., pers. com. ab 29.87 mt 1. 62 
an 11.40 il 3.80 Denmark. p. 24, 1914. 

np 0. 34 

241 !.(3)4.112.3. Q 32.94 hy 4. 43 Serrerhof, H. Schwenke!. H. Schwenke!, Granite. L. Milch, 
or 28.91 n. \Volfach, In. Diss., Tiib., pers. com. ab 25.15 
an 5. 56 Schwarzwald. p. 146, 1912. 
c 3.26 

242 ! 11.4.2.311 • Q 18.72 hy 7. 27 Zieselberg, Regelmann. Rfielmann, Granite. Osann, III, 
or 27.80 mt 2.09 n. Ottenhofen, n. Diss. Heid., (1), 1913, ab 34.06 
an 8.06 Sclnvarzwald. 1903. p. 1. 
c 0.61 

243 1''.4.2.3. Q 24.96 hy 4.97 Brandenberg, Bunsen's A. Schmidt, Porphyry. In W. T., p.169. 
or 26.13 mt 2.55 Munstertba1, l.aboratory. Ref. N.J., 1889, ab 26.20 
an 10.01 Schwarzwald. I, p. 95. 
c 2. 24 

244 I(II).4·.211 •113. Q 20.04 hy 6.06 Tiefenstein, H. Hirschi. H. Hirschi, Granite. 
or 23.35 mt 2. 78 Albthal, In. Diss. Zi.ir., ab 31.96 il 1. .52 
an 13.34 · Schwarzwald. p. 10, 1901. ... 
c 0. 20 

245 I(II).411.2.3( 4). Q 15.90 hy 5. 79 Heidelberg; 1\f. Dittrich. 1\f. Dittrich, Granite. Not'in W. T. 
or 24.46 mt 2.32 Baden. Mt. Bad. G. L.-A., ab 37. 7a il 1. 0(1 
an 10.01 ap 0. 34 IV, p. 74, 1900. 
c 1.02 

·. 

246 ! 11.4.2.3( 4). Q 20.28 hy 4. 82 Lemberg, Jacobs. K. A. Lossen, Quartz In W. T., p.l69. 
or 23.35 mt 3.02 Nahe Thai, Z.D.G.G., porphyrite. ab 33.54 il 1. 06 
an 11. 12 Rheinpreussen. XL, p. 203, 1888. 
c 0. 71 

247 !.(3)4.(1)2.3. Q· 32.55 hy 3. 81 Bruderhof, Not stated. K. Regelmann, Granite. 
or 27.24 Oberthal, Erl. G. Kt. Wurt., ab 27.25 
an 4. 73 Wurttemberg. Bl. 92, p. 34, 1908. 
c 2.55 

248 ! 11•114.211 .311 • Q 29.82 di 0. 89 Erlenweg, Stadler. G. Klemm, Granite. Fresh? 
or 20.57 hy 2. 83 Da.rmstadt, Erl. G. Kt. Hess., ab 27.77 mt 2.55 
an 13.34 il 1. 52 Hesse. Bl. Rossdorf, 

ap 0. 34 p. 41, 1912. 

249 I(II).4.2".3. Q 2<!.42 hy 5. 92 Near Ober Ram- Stadler. G. Klemm, Granite 
or 22.24 mt 2.32 stadt, Hesse. Erl. G. Kt. Hess., porphyry. ab 25.15 il 1. 22 
an 14.18 ap 1.34 Bl. Rossdorf, 
c 1. 94 p. 58, 1912. 

( 

250 I(II).4.2.3(4). Q 18.18 hy 6. 72 Steinauer Ober- Survey labora- C. Chelius, Granite. Al20 3 high, TiO 
or 21.13 mt 1. 86 wald, Hesse. tory. Erl. G. Kt. Hess., low? ab 34.58 ap 1. 68 
an 11.68 Bl. N eunkirchen, 
c 2.96 p. 10, 1901. 

2 

251 ! 11.(3)4.112.3. Q 33.36 di 4.99 Nossert, H. Oberembt. H. Oberembt, Granite. 
or 30.02 hy 1. 92 n. Wunsiedel, In. Diss. Erl., ab 22.01 mt 1. 62 
an 5. 84 ap 0. 34 Fich telge birge. p. 19, 1905. 

252 ! 11•114.2.3. Q 28.26 di 2.10 Schneeber~, H. Oberembt. H. Oberembt, Granite 
or 24.46 hy 2.a2 n. Wuns1edel, In Diss. Er\., gneiss. ab 28.82 mt 4. 41 
an 9.17 ap 0. 34 Fichtelgebirge. p. 33, 1905. 

253 I(II).411.2.3". Q 14.10 by 8.06 Wenneberg, E. Showalter. E. Showalter, We nne berg-or 25.58 mt 0.93 n. Nordlingen, In Diss., Erl., ite. ah 34.06 il 1. 22 
an 8. 90 ap 2.02 Ries, Bavaria. p. 37, 1904. 
c 2.96 I 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. I Sum. Sp.gr. 

------ ---------------------- ---
254 69.72 15.25 2.89 1. 90 1:63 2.15 3.30 3.01 0.93 100.78 2.67 

Aa.m 1. 162 .150 .018 . 026 . 041 .039 .053 . 032 

255 66.51 16.61 3.18 2.43 1. 20 1. 97 2.95 3.42 1. 08 99.35 

B3. IV 1. 109 .163 .020 . 033 . 030 .036 .048 .036 

I 

256 65.98 16.86 2.67 2.96 0.85 2.09 3.02 3.59 2.36 100.38 2.63 

A3.ill 1.100 .165 . 017 . 041 . 021 .038 .048 . 038 

257 64.25 18.38 2.92 2.07 l. 46 2.64 3.00 4.27 l. 63 I 100.62 2.70 

.A3.ill 1.071 .180 . 018 . 029 .037 . 047 .048 .046 

258 63.94 17.87 4.68 l. 88 l. 82 1.48 2.75 3.56 1.91 99.79 2.67 

A3.ill 1.066 .175 .029 . 026 . 046 .027 .045 . 038 

259 69.57 13.79 2.54 0.67 0.52 1. 43 3.89 5.14 1. 62 0.45 trace trace C02 0.20 99.82 2.603 

A 2.TI 1.160 .135 . 016 . 009 . 013 . 025 .063 .054 .·oo6 -- -

60 65.09 15.22 2.32 3.09 0.70 2.69 4.18 4.82 0.43 0.69 0.26 0.12 C02 0.19 99.86 2.649 
Zr02 0.06 

2 

A 2. II 1.08f,i .149 . 014 . 043 . 018 .048 .068 .051 .009 . 002 .002 

2 61 74.9'i 12.58 0.26 1. 41 0.10 0.93 2.75 5.74 0.52 0.26 trace 80s trace 99.52 2.605 

A 3.ill 1. 250 .123 .002 . 019 .003 .016 .044 .061 .003 -

2 62 74.62 12.87 0.78 1. 07 0.15 0.95 2.89 5.74 0.41 0.08 80a 0.20 99.76 2.623 

.A 3.Ill 1. 241 .126 .005 .015 .004 .017 .047 
: 

.061 -
·• 

2 63 72 67 13.44 1. 06 1. 56 0.23 1.15 3.08 5.75 0.88 trace 0.12 80s 0.26 100.20 2.635 

A3 .m 1.211 .132 .007 .022 .006 .021 .050 .062 - .001 

2 64 71.95 13.29 1. 32 2.45 0.27 1.00 3.07 4.98 1. 20 0.12 SO a 0.10 99.75 2.598 

3.m 1. 199 .130 .008 .034 .007 . 018 . 050 . 053 .001 

l. 571' 3. 23 5.32·1 65 71.80 13.87 0.89 1. 99 0.36 0.64 0.42 0.13 C02 I 0.06 100.43 2.598 
80a 0.15 

A 

2 

A 2. II 1. 197 .136 .006 .028 .009 .028 .052 .056 .005 .001 

266 71. 21 13.08 0.39 3.62 0.40 1. 56 3. 18 4.57 .l.Ol 0.48 0. 14 80s 0.18 99.82 

A 2. II 1.187 ~ 128 .003 .050 .010 .028 .052 .049 .006 .001 

2 67 69.88 14:.0·1 0. 86 2.74 0. 60 l. 81 3.52 4. 73 0.90 0. 13 trace SOs 0.12 99.30 

B3.IV 1.165 .138 .005 .038 .015 .032 .056 .050 .001 -

268 69. 85 13.61 0.80 4.09 l. 03 2. 18 3.53 3. 30 0.83 C. 53 0. 10 SOs 0.23 100.08 2.694 

.II 1.164 .133 .005 .057 .026 .039 .056 .035 .007 .001 
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254 111
• (3)4.211 .3( 4.). Q 31.50 hy 5.16 Kamm, R. Reinisch. R. Reinisch, Granite. 

or 17.79 mt 4.18 Laus.itz, Hab. Schr. Leip., ab 27.77 
an 10.84 S~xony. p. 26, 1902. 
c 2.65 

255 I(II).(3)4.2.3". Q 29.40 hy 4. 72 Klotzsche, R. Reinisch. R. Reinisch, Granite. Squeezed. 
or 20.02 mt 4.64 Lausitz, Ilab. Schr. Leip., 11b 25.15 
ru110. 01 Saxony~ p. 27, 1902: 
c 4.39 

256 I(II).114.2.3. Q 27.78 hy 5. 27 Weberberg, R. Reinisch. R. Reinsch, Granite. Squeezed. 
or 21.13 mt 3.94 Laus.itz, Hab. Schr. Leip., ab 25.15 
an 10.56 Saxony. p. 26, 1902. 
c 4.18 

257 I(Il).4.211.3. Q 21.90 hy 5.15 'Kohlhaustrasse, R. Reinisch. R. Reinisch, Granite. 
or 25.58 mt 4.18 Laus.itz, Hab. Schr: Leip., I 11b 25.15 
11n 13.07 Saxony. p. 26, 1902. 
c 2.96 

258 I(II).(3)4.2.3. Q 28.08 hy 4.60 Georgenthal, R. Reinisch. R. Reinisch, Granite. 
-or 21.13 mt 6.03 Laus.itz, Hab. Schr. Leip., ab 23.58 hm 0.48 
an 7. 51 Saxony. p. 26, 1902. 
c 6.63 

259 1.4.(1)2.3. Q 24.12 di 1.51 Spitz berg, C. Ambronn. C. Ambronn, Quartz 
or 30.02 hy 0.60 n. Grimma, In. Diss. Leip., porphyry. ab 33.01 mt 0. 70 
an 5.00 il 0. 91 Saxony. p. 32, 1907. 

hm 2.08 

260 1(1!).411.2.311 • Q 15.60 di 2.57 Kleinsteinberg, C. Ambronn. C. Ambronn, Quartz 
or 28.36 hy 3. 41 n. Beucha, In. Diss. Leip., porphyry. ab 35.63 mt 3.25 
an 8. 34 il 1. 37 Saxony. p. 27, 1907. 

ap 0.67 

261 I. (3)4. (1)2.113. Q 34.26 hy 2.15 Meinecken berg, Hampe. K. A. Lossen, Granite In "\V. T., p.l53. 
or 33.92 mt 0.46 Ilsethal, Z. D. G. G., XL, porphyry. ab 23.00 il 0.46 
11n 4.45 Harz. p. 204, 1888. 
c 0.20 

262 1.114.(1)2.113. Q 32.88 hy 1.53 · Karlsklippe, Eyme. 0. R. Erdmannsclorfer, Granite 
or 33.92 mt 1.16 n. Plessenburg, Jb. Pr. G. L.-A., porphyry. ab 24.63 
an 4. 73 Brocken, Harz. XX"lii, p. 350, 1906. 
c 0.10 

2G3 1.4.(1)2.3. Q 28.92 hy 2.58 Schneeloch, . Eyme. O.H. Erclmannsclorfer, Granite . 
or 34.47 mt 1.62 Brocken, Jb. Pr. G. L.-A., ab 26.20 ap 0.34 
an 5. 00 Harz. XXVII, p. 342, 1906. 
c 0.20 

264 111 •114. (1)2.3. Q 31.08 lly 4.13 Rehberger Graben, Eyme. 0. H. Erdmannsdorfer, Granite. 
or 29. 47 mt 1. 86 · Brocken, Jb. Pr. G. L.-A.,· porphyry. ab 26.20 ap 0.3J 
an 4.17 Harz. XXVII, p. 342, 1906. 
c 1.22 

265 1.4.2.3.0 Q 28.38 hy 3.14 Klein Birkenkopf, Jakobs. 0. H. Erdmannsclorfer, Granite. Micropegma-
or 31.14 mt 1. 39 Brock en, Jb. Pr. G. L.-A., titic. ab 27.25 il 0. 76 
an 6.95 ap 0.34 Harz. XXVII, p. 343,1906. 
c 0.31 

266 1.11 •114.211.3. Q 28.80 hy 6. 41 Wolisklippen, Eyme. 0. H. Erdmanns- Granite. 
or 27.24 mt 0. 70 Brocken, dorfer, Jb. Pr. G. ab 27.25 il 0.91 
an 6.95 ap 0.34 Harz. L.-A., XXXII, 
c 0. 21 p. 353, (19ll), 1912. 

267 111.4.2.3. Q 25.38 lly 5.86 Re1mecken berg, Schade. 0. H. Erdmanns- Granite. Inclosure in 
or 27.80 rot 1.16 Brocken, dorfer, Jb. Pr. G. granite. ab 29.34 ap 0.34 
an 8.06 Har7.. L.-A., XXVII. . c 0.31 p. 353, 1906. 

268 111•114.2.3( 4 ). Q 28.50 hy 8.54 Tannenklinz, Hesse. 0. H. Erdmanns- Inclosure in 
or 19.46 rot 1.16 Brocken, · dorfer, Jb. Pr. G. granite. ab 29.34 il 1. 06 
an 10.01 ap 0. 34 Harz. L.-A., XXVII, 
c 0.61 . 354 1906 . p 
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No .. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H 20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ---------------------------~ 

2 69 68.85 14.35 1. 00 3.55 0.64 2. 21 3.06 4.98 0.71 0. 17 803 0.38 99.90 2.682 

A 3.Ill 1.148 .141 .006 .050 .016 .039 .049 .053 .001 

2 70 69. 94 13.45 0.49 4.64 0.67 2. 26 2.42 4.25 0.77 0.45 0. 23 SO a 0.14 99.71 2. 712 

A 2. II 1.166 . .132 .003 .064 .017 .040 .039 .046 .006 .002 

2 71 72.45 13. 19 1. 43 1. 20 0. 77 1.72 3.81 4.50 0.63 0. 25 99.95 

A 3. III 1. 208 .129 .009 .Oli . 019 .030 .061 .048 .002 

272 7h62 12. 74 1. 06 1. 94 1. 37 1. 91 3.36 4.76 0.99 0.14 0.53 100.42 

A 2. II 1.194 .125 .Q07 .027 .034 .034 .0541 .051 .002 .004 

2 73 68. 64 14.39 1. 44 2.76 0.76 1. 59 3.95 5.30 0.75 0.17 0.24 100.02 

A 2. II J.144 .141 .009 .039 . 019 .029 .064 .056 .002 .002 

2 74 71.53 13.55 1.20 0. 88 1.45 3.21 2.61 3. 95 1.75 100. 13 

A 3. III 1.192 .133 . 007 • 012 .036 .057 .042 . 042 

2 75 70.44 15.63 1. 34 1. 12 0.55 1. 98 4.03 5.18 0.55 100.82 

A 3. III 1.174 .153 .008 . 015 .014 .036 .065 .055 

276 67.90 13.93 3.05 0.49 0.94 3.11 3.40 3.67 1.30 0.92 0.76 0.39 trace ?.rOs trace 99.92 2.621 
l•' 0.06 

A2.ll 1.132 .137 . 019 .007 .024 .055 .055 .039 .010 .003 -

277 66. 86 16.70 1. 06 2.07 1. 62 2. 70 3.32 4.55 0.53 0.43 0. 12 s 0.01 99.96 

A2. II 1.114 .164 .007 .029 .041 .048 .053 .049 .003 .002 

278 72.79 13.77 1. 69 n. d. 0.28 1. 24 3.39 4.38 2.41 99.95 2.416 

A4.IV 1. 213 .135 .011 (.022) .007 .022 .055 .047 

279 72.48 12.68 2.31 n. d. 0.73 2.39 3.30 4.35 1.31 99.55 2.458 

A4. IV 1. 208 .124 . 014 (. 028) .018 . 043 .053 . 047 

280 70.53 15. 79 2.08 2. 15 0.47 1. 81. 3.47 3.67 0.29 100. 26 

A3.III 1.176 .155 .013 .030 .012 .032 .056 .039 

281 67.99 17.54 1. 17 0.82 0. 13 1.44 4.92 5.78 0.05 99. 84 

A3. III 1.133 .172 .007 .011 .003 .026 .079 .062 

282 65.08 15. 95 2. 25 2.04 0.53 3.47 4.54 4.31 1. 26 0.16 0. 13 trace 99. 72 

A2. II 1. 085 .156 . 014 .028 .013 .063 I .073 .046 .002 . 001 -

283 70.07 14. 46 2.21 1.63 1.17 2. 90 3.07 3.98 0.48 0.13 0.49 trace CrsOa trace 100.59 2.717 

A3. III 1.168 .142 .014 .022 .029 .052 .050 .042 .006 - 100 

284 69.22 . 14.29 2. 12 2.33 1. 27 3. 16 3.29 3.52 0.69 0. 10 0.36 100.35 2.679 

A3.III 1.154 .140 .013 .032 .032 .056 .053 .037 .005 100 
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I 

Locality. Analyst. Reference. Rock name. Remarks. 
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269 111.4.2.3. Q 2·1.24 hy 7. 41 PI essen burg, Eyme. 0. H. Erdm;mns- Granite. 
or 29. ~7 mt 1. 39 Bracken, dorfer, Jb. Pr. G. ab 25.68 ap 0.34 
an 10 .. 01. Harz. J.J.-A., XXVII, 
c 0.31 . p. 346, 1906. 

270 l(II).(3)4.2.3. Q 31.08 hy 8. 96 Elbingerode, Fischer. K. A. J,ossen, Quartz In W. T., p.169. 
or 25.58 mt 0. 70 Harz. Z. D. G. G., XL, porphyrite. 
ab 20.44 il 0. 91 
an 9.17 ap 0.67 p. 203, 1888. 
c 1. 43 

271 1.114.(1)2.3. Q 29.04 di 0.68 Striegau, F. Riegner. F. Riegner, Granite. Also in Milch 
01' 21i.69 hy 2. 62 Silesia. In. Diss. Bres,, and Riegner, ab31.91i mt; 2.09 
an 5.51i ap 0. 67 p. 25, 1909. N.J. B. B., 

XXIX, 
p. 360, 1910. 

272 111•114.'12.3. Q 28.26 di 0.22 Reichenberg, F. Riegner. F. Riegner, Aplite. Schliere in 
or 28.3!i hy 5.68 Riesenge birge, In. Diss. Bres., granite. ub 28.30 mt 1.62 
an 5.56 il 0.30 Silesia. p. 44, 1909. 

ap 1. 34 

273 111.4.(1)2.3. Q 20.10 hy 5.60 Striegau, F. Riegner. F. Riegner, Border of Also in :Milch 
or 31. 14 mt 2.09 Silesia. In. Diss.· Bres., schliere in and Riegner, ab 33.54 il 0. 30 
an 5.84 ap 0. 67 p. 31, 1909. granite. as above. 

Cf. No. 270, 
above, and 
No. 181, 
I.4.1.3. 

274 111.(3)4.2(3).3. Q 32.46 di 1. 76 Pfaffenberg, W. Herz. L. ~filch, Granitite. In W. T., p.169. 
or 23.35 hy 3.43 Riesengebirge, . N.J. B. B., XII, 
ab 22.01 mt 1. 62 
an 13.62 Silesia. p. 162, 1899. 

275 !.4.2.3.0 Q 21.84 di 0.68 'l'opla, H. V. Graber. H. V. Graber, Granite. In W. T., p.171. 
or 30.58 hy 1. 99 S. Carinthia, Jb. G. R.-A. \Vien, ab 34.06 mt 1. 86 
an 9.17 Austria. XLVII, p. 278, 1897. 

276 111.4.211.311• Q 27.36 hy 2. 40 1fiekinia, Z. Rozen. Z. Rozen, Quartz 
or 21.68 il 1. 06 n. Cracow, B. Ac. Sci. Crac., porp~yry. ab 28. ~2 hm 3.05 
an 11. 91) tn 0. 39 Galicia. 1909, (2), p. 810. 

ap 1.01 

277 l(II).4.2.3. Q 21.66 hy 7. 27 Bobrau, C. von John. von John and Suess, Granitite. 
or 27.24 mt 1.112 Moravia, Jb. G. R.-A. Wien, ab 27.77 ap 1. 01 
an 10.56 Austria. LVIII, p. 262, 1908. 
c 2.45 

278 !. 114.112.3. Q 31.68 hy 3.60 Hliuik, A. Lagorio. A. Lagorio, Obsidian. In W. T., p.171. 
or 26.13 Hungary. T. M.P. M., VIII, fib 29.22 
an 6.12 p. 444, 1887. 
c 1.12 

279 111.4.2.3. Q 29.70 di 4. 48 A pate, A. Lagorio. A. Lagorio, Liparite. In \V. T., p. 171. 
or 26.13 h~' 3. 21 Schemnitz, T.M.P.M., ab 27.77 
an 6.67 Hungary. VIII, p. 448, 1887. 

280 111•114.2.311• Q 30.78 hy 3. 44 Hauszerstollen, B. Horvath. Emszt and Horvath, Granite. 
or 21.68 mt 3.02 Aranyida, Mt. Ung. G. R.-A., ab 29.34 
fill 8.90 Hungary. XIX, p. 286, 1912. 
c 2.86 

281 !.4(5).(1)2.3. Q 13.68 hy 0. 83 Halasag, Ditro, J. v. Szadeczky. J. v. Szadeczky, Quartz In W. T., p. 171. 
or 34.47 mt 1. 62 Siebenburgen, Ref. N .. J., 1901, nordmark-ab 41.40 
an 7. 23 Hungary. I, p. 402. ite. 
c 0.51 

282 I(.ll).411.2.3( 4). Q 14.94 di 5.32 Ora viczabanya, K. Emszt. .Rozloznit and Emszt, Gabbro-
or 25.58 hy 0. 23 Krasso-Szoreny, Mt. Ung. G. R.-A., diorite ab 38.25 mt 3.25 
an 10.29 il 0.30 Hungary. XVI, p. 197, 1908. aplite. 

ap 0.34 

283 111•114.2(3).3. Q 28.98 di 0.43 Tumpeursteig, H. Hirschi. H. Hirschi, Tonalite 
or 23.35 hy 2.96 Oetzthal, Tyrol. In. Diss. Ziir., gneiss. ab 26.20 mt 3.25 
an 13.90 il 0. 91 p. 28, 1901. 

284 I(II).1.2(3).3''· Q 27.72 di 1. 36 Lana, n. Meran, H. Hirschi. H. Hirschi, Tonalite. 
or 20.57 hy 4.38 Tyrol. In. Diss. Ziir., ab 27.77 mt 3.02 
an 13.90 il 0. 76 p. 18, 1901. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H 20- Ti02 P20 5 : MnO Inclusive. Sum. Sp.gr: 
I I 

--- ---------------- -------
I 

285 7i. 17 13.07 1. 29 2. 36 0. 88 1. 61 3. 13 4. 20 2. 54 0.32 trace trace trace 100.57 2.657 

A3. III 1.186 .128 .008 .033 .022 .029 .050 .045 

286 69.21 14.71 1. 69 2. 30 1. 37 3.26 3.38 3.83 0.79 0.32 trace 0.04 100.90 2.679 

A2.II 1.154 . 144 . 011 .046 .034 .059 .055 .040 .00~ -- --

287 67.81 15.04 2.34 2.75 1. 18 3;01 3.35 4. 26 1. 01 0.32 . trace trace 100.75 2. 71 

A2. II 1.130 .147 . 015 .039 .030 .054 .054 .046 .004 -- --

288 66.56 15. 26 l. 97 1. 64 l. 15 2.09 3.72 6.38 0. 57 0.46 0. 15 trace 99.95 

A2. II 1.109 .150 . 013 .023 .029 .038 .060 .068 .. 006 . 001 -

289 71. 98 14. 35 1.14 0.50 0.64 l. 34 4.33 4.51 0.55 0.06 0. 16 0.07 99.63 2. 62 

A2. II 1. 200 .141 .007 . 007 .016 .024 .069 .048 .002 -

290 71. 40 15. 57 0. 53 0.41 0. 73 2. 28 4. 10 4.34 0.54 0.03 0.18 100. 14 2. 65 

A3. III l. 190 .153 .003 .006 .018 . 041 .066 .046 .002 

2H.l. 68.21 16.36 0. 77 0.98 0.58 1. 86 4.29 5. 81 0.60 0. 1.l 0. 24 99. 91 2.63 

.A3. III 1. 137 .160 .005 .014 .015 .033 .069 .062 .003 
I 

292 66.32 15. 29 1.28 1. 79 2. 27 3.20 3. 95 4.56 1.01 0.14 0.47 100.28 2. 71 

A3.III 1. 105 .150 .008 .025 .057 .057 .064 .049 .006 

293 66. 19 17.52 1.85 0. 89 1. 24 3.04 2. 62 4.75 l. 17 0.07 0.54 99.88 2. 73 

.A3. III 1.103 .1 72 . 012 . 013 . 031 .054 .042 . 051 . 007 

294 65.49 15. 87 3.51 0.94 0. 82 2. 20 4. 10 4.32 2. 10 0. 12 0.57 100.04 2.69 

.A3. III 1. 092 .156 .022. .013 . 021 .039 .066 .046 .007 

295 71. 93 14. 71 1. 62 0. 85 0. 24 1. 83 3.58 4.21 0.80 0.08 0.45 0. 18 0.05 100.53 2. 67 

A2. II 1.199 .144 .010 . 012 .006 .032 .058 .045 . 006 .001 -

296 70. 52 15. 61 0.50 0. 97 0. 67 2.32 3. 32 4.38 0. 92 0.02 0. 27 0. 24 0.04 99.78 2. 70 

A2.1I 1.175 .153 .003 .014 . 017 .041 .053 . 047 .003 .002 -
' 

297 75.40 13.38 n. d. 1. 29 0.32 1. 28 3.93 4. 59 0. 51 100.70 

.A4. IV 1. 257 . 131 - .018 .008 .023 .063 .049 

298 71. 25 13.67 1.67 0.43 1. 01 2.41 4.22 4. 13 0.94 0.20 0.32 100.25 2.691 

.A3. III 1.188 .134 .010 .006 .025 .043 .068 .043 . 004 

299 69. 70 14. 84 0.22 2. 87 0.80 2.32 3.47 4.48 1. 80 0.20 co~ 0.18 100.88 2.652 

.A3. III 1. 162 .146 . 001 .040 .020 .041 .056 .048 
\ 

300 75. 15 13. 20 0.37 0.67 0. 19 1.49 3.07 5. 12 0.57 trace trace 0 .. 22 0.02 100.07 2. 62 

.A2.1I 1. 253 .129 .002 .009 .005 . 027 .050 .054 - .002 -
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285 111 . 114.2.3. Q 30.613 hy 5.b0 Lana, n. Meran, F. Erben. F. Becke, Quartz 

or 25.02 mt 1. 86 Ulten Massif, Ds. Ak. W. Wien, porphyrite. ab 26.20 
an 8.06 Tyrol. LXXV, (1), p. 160, 
c 0.41 1913. 

286 I( II).4.211.311 • Q 24.66 di 2.32 Gaul, n. Lana, F. Erben. F. Becke, Quartz 
or 22.24 hy ll.3~! Ulten Massif, Ds. Ak. W. Wien, diorite. ab 28.82 mt 2.55 
an13.62 il 0.61 Tyrol. LXXV, (1), p·. 160, 

1913. 

287 111 .4.2.11.3. Q 22.74 di 1. 61 Gaul, n. Lana, F. Erben. F. Becke, Concretion 
or 25.58 hy 4. 84 . Ul ten Massif, Ds. Ak. W. ·vvien, in quartz ab 28.30 mt 3.48 
anl3.07 il O.f\1 Tyrol. LXXV, (1), p. 160, diorite. 

1913. 

288 111 .411.(1)2.3. Q 15.06 di 2.87 n. Canzacoli, M. Dittrich. J. Romberg; Monzonite 
or 37. 8!. hy 2.06 Predazzo, Sb. Pr. Ak. Wiss., aplite. ab 31.44 mt 3.02 
on 6.12 il 0. 91 Tyrol. 1902, I, p. 701. 

ap 0.34 

28~) 1.4 .2.311 • 
' 

Q 26.04 hy l.f\0 Valufirn, L. Hezner. U. Grubenmann, Quartz 
or 26.{\9 mt 1. Hi Ponteglia Gebiet, pers. com. diorite. ab 36.15 il 0.30 
an 6.67 hm 0.32 GraubUnden, 

Switzerland. 

290 I. 4.2.311 . Q 25.02 hy 1. 93 Ponteglia Glacier, L. Hezner. U. Grubenmann, Aplite(?). Acid portion of 
01' 25.58 mt 0. 70 GraubUnden, pers. com. dike. ab 34.58 il 0.:30 
an 11.40 Switzerland. Of. No. 183, 

11.5.3.4. 

291 I. 411.2.3. Q 16.08 di 0.89 Piz Posta Biallai L. Hezner. U. Grubenmann, Granite. 
or 34.47 hy 1.86 Ponteglia Gebiet, pers. com. o.b 3!i.l5 mt 1.16 
an 8.06 il 0.46 GraubUnden, 

Switzerland. 

292 I( !1).411.2.311• Q 15.90 di 4. 42 Val Ponteglia, L. Hezner. U. Grubenmann, Granite 
or 27.24 hy 5.05 GraubUnden, pers. com. porphyry. ab 33.54 mt 1. 86 
an 10.29 il 0. 91 Switzerland. 

293 I' 1.4.2(3).3. Q 24.36 hy 3.10 Piz Tumbif, L. Hezner. U. Grubenmann, Granite. 
or 28.36 mt 1.39 Pouteglia Gebiet, pers. com. ab 22.01 ill. 06 
an 15.01 hm 0.96 GraubUnden, 
c 2.55 ' Switzerland. 

294 I' 1 .4.2.311 • Q 19.2fi hy 2.10 Piz Ner, L. Hezner. U. Grubenmann. Granite 
or 2ii.58 mt 1. 39 Ponteglia Gebiet, pers. com. porphyry. ob 34.58 il 1.06 
an 10.84 hm 2.56 GraubUnden. I c 0.51 Switzerland. 

295 I. 114.2.311
• Q 31.02 hy 0.60 Tschirva. Road, L. Hezner. U. Grubenmann, Gmnite. 

or 25.02 mt 1. 39 Bernina Gebiet, pers. com. ab 30.39 il 0.91 
an 8.06 hm 0.64 Switzerland. 
c 1. 22 ap 0.34 

296 I. 
~ 

Tschirvah iitte, L. Iiezner. U. Grubenmann, Monzonite 411.2.3. Q 28.92 hy 2. i6 
or 2U.13 mt 0. 70 Bernina Gebiet, pers. com. aplite. ab 2i. 77 il 0.•16 Switzerland. an 9.45 ap o. 67 
c 1. 94 

297 I. 114.(1)2.3. Q 31.02 di 0.96 Bietschhorn, L. Duparc. E. v. Fellenberg, Granite Not in W. T. 
or 27.24 hy 2.68 Aarma.ssif, Btr. G. Kt. Sclnv., gneiss. 
ah 33.01 Switzerland. XXI, p. 22, 189~. an 5.28 

298 I' 1 .4.112.3(4). Q 25.86 di 4. 32 Klein Mutsch, Not stated. F. Weber, Gra.nite. 
or 23.91 hy 0.50 Piz Giu:f, Btr. G. Kt. Schw., porphyry. 
ab 35.63 mt 0.46 Aarma.ssif, XIV, p. 94, 1904. an 6.39 il 0.61 0 

hm 1.28 Switzerland. 

299 I' 1 .4.2.3. Q 23.82 hy 7.15 Gasteren, L. Duparc. E. v. Fellenberg, Porphyry. Not in W. T. 
or 26.69 mt 0. 23 Aarmassif, Btr. G. Kt. Schw., 
ab 29.34 Switzerland. XXI, p. 45, 1893. an 11.40 
c 0.10 

::300 I. (3)4.112.3. Q 34.62 hy 1.42 Somvix, L. Hezner. U. Grubenmann, I Aplite. or 30.02 mt 0.46 Gotthardmassif, pers. com. 
ab 26.20 up 0. 67 Switzerland. an 5.ii6 
c 0.51 
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301 74.16 13.73 0.48 0.29 0. 13 0.93 3.55 5.65 0.42 0.07 99.41 

A3. III 1.236 .135 .003 .004 .003 .017 .057 .061 

\ 

302 73.62 12.96 2.25 0.75 0.45 1.81 3.24 3.92 0.68 . 0.08 0.33 100.09 2.62 

A3. III 1. 227 .127 • 014 .010 . .011 .032 .052 .041 .004 

303 68.64 15.91 0.58 1.35 0.62 2.86 3.49 5. 18 0.51 0.14 0.27 0.08 0.04 99.67 2.68 

A2. II 1.144 .156 .004 .019 .016 .051 .056 .055 .003 - -. ~ 
304 66.38 14. 84 1.09 2.71 1.52 2.98 4. 23 4. 16 1.94 0.13 0.34 100.32 2.712 

A3. III 1.106 .146 .007 .038 .038 .054 .068 .045 .004 

3 05 69.46 14.08 2.01 0.92 1.04 1.52 2.54 6.08 1.62 0.32 99.59 2.701 

A 3. III 1.158 .f38 .013 .013 .026 .027 .041 .065 .004 

3 06 68.89 14.05 2.18 1.43 0.83 2. 15 4. 56 4.30 0.41 0. 23 0.03 trace Zr02 trace 101.00 
B20a 0.38 

4. IV 1.148 .138 .014 .019 .021 .039 .073 .046 .003 
Cl 0.07 - F 0.05 A 
FeS2 0.49 
Ce20a trace 
BaO 0.58 

- Cu 0.03 
Pb 0.04 

3 07 73.90 15. 20 trace none trace 1. 20 4.49 4.14· 0.36 0.07 0.09 99.:1:5 2.60 

4. IV I 1.232 .149 -A - - .021 .073 .044 -

3 08 67.61 16.60 1.12 2.26 1. 55 2.61 4.14 4.01 0.88 trace 0.17 100.95 

B 2.ill 1.127 .163 .007 .032 .039 .046 .067 .042 - .001 

I 
I 

3 09 65.71 16.46 0. 96' 3.04 1.09 3.05 3.03 5.04 1. 83 trace 100.21 

A 3.ill 1. 095 .161 .006 .042 .027 .054 .048 .054 -

I 

3 10 65.58 15.79 0.94 2.44 1. 47 3.08 2.58 5.67 1.16 0.58 trace trace 803 0.19 100.21 2.527 
Cl trace 

.007 
X 0. 73 

15° A2. II 1.093 .155 .006 .034 .037 .055 .042 .060 - - Li20 trace 

311 65.32 15.34 1. 22 2.18 l. 51 2.99 2.75 5.70 1.97 0.40 trace SO a 0.03 101.03 2.552 
Cl 0.05 

.044 .061 .005 
X 0.57 

15° B2. III 1.089 .150 .008 I .030 .038 .053 -

312 65.31 16.36 0.68 1. 68 1. 06 2.85 2.78 5.97 1.01 0.47 trace trace SO a none 100.31 2.546 
Cl trace 
FeS2 1.29 

15° A2. II 1. 089 .160 .004 .023 .027 .051 .045 .064 .006 - - X 0.85 

313 64.76 16.48 0. 74 2.74 1. 74 3.24 2.67 5.49 1. 62 0.42 trace tr~ce SOs 0.08 100.32 2.562 
Cl 0.01 
X 0.33 15° . A2. II 1. 079 .162 .005 .038 .044 .058 .043 .058 . 005 - - I,bO trace 

0 

314 63.15 16.29 1. 76 2.40 l. 87 3.61 2.46 5.96 2.28 0.30 trace trace SO a 0.11 100.77 2.615 
Cl 0.11 
X 0.47 

15° A2. II 1. 053 .160 .011 .033 .047 .064 .040 .063 .004 - - LhO trace 

315 64.57 16.80 0.97 3.02 1. 69 3.53 3.81 4.01 l. 28 99 •. 68 2.542 

A3.ill 1. 076 .165 .006 .042 .042 .063 .061 .042 

316 72.30 13.96 0.30 l. 70 0.60 2.13 3.00 4.50 0.40 0.20 

I 

99.29 

'Sill. IV 1. 205 .137 .002 .024 . 015 .038 .048 .048 l .003 
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01 1.4.(1)2.3. Q 29.40 hy 0. 43 Ban chi, P. \Vaindziok. P. Waindziok, Aplite. 

or 33.92 mt 0. 70 Val Tremola, In. Diss. Ziir., ab 29.87 
an 4. 73 St. Gotthard, p. 42, 1906. 

Switzerland. 

3 

02 1.(3)4.2.3. Q 35.64 hv 1.10 Gems bod en. P. Waindziok. P. Waindziok, Granite 
or 22.80 nit 1. 39 St. Gotthard, In. Diss. Ziir., gneiss. ab 27.25 il 0. 61 
n.n 8. 90 hm 1.28 Switzerland. p. 21, 1906. 

3 

c 0. 20 

03 1.4.2.3.0 Q 21.30 di 1. 50 Santa Maria, L. Hezner. U. Grubenmann, Granite. 
or 30.58 hy 2.39 St. Gotthard, pers. com. ab 29.34 mt 0.93 
an 12.51 il 0.46 Switzerland. , 

3 

I(II).4.2.3( 4). Q 16.56 di 4. 83 Albula Tunnel, 0. Ziist. 0. Zi.ist. Granite. Also in 
or 25.02 hy 4. 9S Lower Engadine, In. Diss. Ziir., U. Gruben-llb 35.63 mt 1.62 
ru1 9.17 il 0. 61 Switzerland. p. 15, 1905. mann, Btr. G. 

Kt. Schw., 
XXIII, p. 
201, 1909. 

304 

05 I.4.2.(2)3. Q 26.52 hy 2.60 St. Stephan, G. Riitschli. G. Riitschli, Granite 
' or 36.14 mt 2.09 Rofna., In. Diss. Ziir., porphyry. ab 21.48 il 0.61 

an 7.51 hm 0.64 Switzerland. p. 31, 1903. 

3 

c 0.41 

06 !'1 .4.(1)2.3( 4). Q 21.18 di 4.58 Platta Cotschna, J. R. Hanhart. A. Bodmer-Beder, Quartz In W. T., p.171: 
or 25.58 hy 0.30 Bunclner Ober- N.J. B. B., XI, porphyry. ab 38.25 mt 3.25 
ru1 5. 28 iJ 0.46 land, p. 23~, 1897. 

3 

Switzerl:tnd. 

07 1.4.(1)2.3(4). Q 29.28 Posto di Cavoli, G. d 'Achiardi. G. d 'Archiardi, Aplite. 
or 24.46 S. Piero in Mem. Soc. Tosc. ab 38.25 
an 5.84 Campo, Elba. Sc. Nat., XIX, 
c 1.12 . p. 118, 1903. 

3 

! 

8 I 11.4.2.3(4). Q 19.38 hy 7.20 Monte Capanne, E. Manasse. E. Manasse, Granite. 
or 23.35 mt 1. 62 Elba. Mem. Soc. Tosc. 

' ab 35.11 ap 0.34 
Sc. Nat., XXVIII, an 11.95 

30 

c 1.12 p. 184, 1912. 

09 I 11.4.2(3).3. Q 18.72 lly 7.45 Monte Amiata, L. Ricciardi. L. Ricciardi, Trachyte. In W. T., p. 171. 
or 30.02 mt 1. 39 Tuscany, Italy. Gaz. Chim. It., ab 25.15 
n.n 15.01 XVIII, 1888. 

3 

c 0.51 

10 I(II).4.211 •113. Q 18.54 hy 7 .. 50 Vivo, Monte J. F. Williams. J. F. Williams, Trachyte. In W. T., p.171. 
or 33.36 mt 1. 39 Amiata, Tuscany, N.J. B. B., V, ab 22.01 il 1. OS 
an 14.73 Italy. p. 408, 1887. 

3 

11 I(II).4.2.(2)3. .Q 18.36 di 1. 83 Abbadia S. Salva- J. F. Williams. I J. F. Williams, Trachyte. In W. T., p. 171. 
or 33.92 hy 5.15 tore, Monte N.J. B. B., V, ab 23.06 mt 1. 86 
rul12.51 il . 0. 76 Amiata., Tuscany, p. 411, 1887. 

Italy. 

3 

12 Il/.4.211.113. Q 17.22 hy 5.21 Fosso del Prato, J. F. Williams. J. F. Williams, Trachyte. In W. T., p.171. 
or 35.58 mt 0.93 Monte Amiata, N.J. B. B., V, ab 23.58 iJ 0. 76 
an 11.18 Tuscany, Italy. p. 410, 1887. 

3 

13 I(II).4.2(~). 113. Q 17.10 hy 8.10 Poggio Trabmzolo, J. F. Williams. J. F. Williams, Trachyte. In W. T., p. 171. 
or 32.25 mt 1.16 Monte Amiata, N.J. B. B., V, ab 22.53 il 0. 76 
an 16.12 'l'uscany, Italy. p. 412, 1887. 

3 

c 0.31 

14 I(II).114.2(3).(2)3. Q 14.82 di 1. 57 La Crocina, J. F. Williams. J. F. Williams, Trachyte. In W. T., p.l7l. 
or ,35. 03 hy 6.51 Monte Amiata, N.J. B. B., V, ab 20.91\ mt 2.55 
an 15. 8.'J il 0. 61 Tuscany, Italy. p. 413, 1887. 

3 

15 I(II) .411.2(3) .311 • Q 15.38 di o. 22 Monte San Vito, H. S. Washing- H. S. Washington, Toscanite. In W. T., p.171. 
or 23.35 hy 8.81 Bracciano ton. J. G., V, p. 362, ab :U.96 mt 1.29 
an 17.24 Latium, Italy. 1897. 

' 3 

16 1.114.2.3. Q 31.1•J hy 4. 01 Ingortosu, C. Riva. C. Riva, Granitite. 
or 26.69 mt 0.46 ardinia. Att. Ac. Sc. Nap., ab 25.15 il 0.46 
an 10.56 (2), XII, No.9, 

3 

c 0.31 p . 28 1905 . 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ---------------- ------------
317 72.05 13.07 2.93 0.39 0.66 1. 30 3.49 4.55 0.59 0.24 0.40 0.22 0.04 C02 none 100.22 

Zr02 0.05 
SO a 0.18 

Al. I 1. 201 .128 . 018 .006 .017 .023 .056 .049 .005 .002 - BaO 0.06 

318 71.88 14.90 0.60 1. 30 0.93 2.34 3.20 4.55 0.40 0.27 100.37 

A3. III 1. 198 . 146 . 004 . 018 . 023 . 042 .052 .049 .003 I 

319 70.10 15. 77 1.16 n. d. 0.39 2.25 4.21 4.08 1. 79 0.10 99.85 

A4. IV l.lG8 .155 . 007 (. 014) .010 .040 . 068 . 044 . 001 

I 
320 70.03 13.56 3.20 0.89 none l. 43 3.69 4.16 3.04 0.34 100.34 

A3. III 1. 167 . 133 .020 .. 013 - .025 .060 .045 .004 

321 69.36 15.93 l. 49 0.40 0.27 3.05 3.18 4.29 0.79 0.54 trace 99.30 

A3. III 1. 156 . 156 .. 009 . 006 . 007 .0.55 .052 . 046 .007 (100.30) 

I 

322 67.78 16.51 1. 86 . 0.52 0.76 2.55 3.37 3.82 2.40 0.43 0.22 100.22 

A2. II 1. 130 . 162 . 012 . 007 . 019 . 046 .055 .040 .005 . 003 .. 

323 63.44 17.03 l. 97 l. 61 0.87 2.78 3.53 ·5.31 3.31 0. 75 0.21 100.81 

A2. II 1. 057 . 167 . 012 . 022 .022 . 050 .056, .056 .009 .0~3 

324 62.28 20.30 2.34 0.88 0.35 l. 95 4.29 4 .. 95 1. 77 0.31 0.21 99.63 

A2. II 1. 038 .199 . 015 . 012 .009 .035 .069 .053 .004 .003 

325 66.01 16.18 0.36 3. 75 1. 63 l. 97 4.15 5.45 n. d. 0.41 0.12 100.53 

A2. II 1.109 . 159 .002 .052 .041 .036 .067 .058 .005 .001 

326 66.20 16.18 0.10 3.75 1. 28 2.12 3.74 5.15 0.63 0.38 0.12 99.65 

A2. II 1. 103 . 159 .001 .052 .032 .038 .060 .055 .005 .001 

327 70.41 16.14 n. d. 1.19 0.87 2.47 2.70 5.64 1. 28 100.70 

A4. IV 1. 174 .158 - .017 .022 .045 . 044 .060 . 
I 

328 65.49 18.95 2.55 1. 36 0.60 2.06 3.45 5.08 0.71 0.37 100.62 

A3. III 1. 092 .186 .016 .019 .015 .037 .056 .054 

329 75.76 14.36 0.86 n. d. 0.12 l. 20 4.02 3.82 0.37 I 100.51 

A4. IV 1. 263 . 141 .005 (. 010) .003 .021 .064 .040 

I 

330 73.20 13.40 1. 76 n. d. 0.10 l. 46 3.17 4. 70 2.77 100.56 

A4. IV ·1. 220 . 131 .011 (. 022) .003 .• 027 .051 .050 
' I 

I 
D 

331 72.74 12.70 1. 91 n. d. 0.15 1. 59 3.60. 4.10 2.92 99.71 

A4. IV 1. 212 . 124 • 012 (.024) .004 .029 .058 . 043 
I 
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ORDE;R 4. QUARDOFELIC. BRITANNARE-Continuod. 

SUDRANG 3. SODIPOTASSIC. ~L'OSCANOSE-Continuod. 

Symbol. 
I 

Norm. 
I 

Locality. Analyst. Reference. Rock na.me. Remarks. 0. I N 
.. ' ... - -------

l7 !.114.(1)2.3. Q 31.32 hy 1. 70 Mn.comer, H. S. ·washing- H. S. Washington, Rhyolite. 
or 27.24 mt 0. 23 , Sardinia. ton. XII, Cong. G. Int., ab 29.a4 il 0. 7(i 
n.n 4.45 11m2. 72 c. R. 1913, p. 231. 
c 0. 71 ap 0.67 

18 !.4.2.3. Q 28.44 JJy 3. 75 Tempio Pn.usani.a, C. Riva .. C. Riva, Granite. 
0 

or 27.24 mt 0.93 Sardinia. Att. Ac. Sc. Nap., ab 27.25 il 0.46 
an 11.68 (2), XII, No. 9,. 
c o. 31 p. 27, 1905. 

19 !.4.2.3(4). Q 23.58 hy 2. 72 Monte eli Cresia, A. Johnsen. A. Johnsen, Liparite. Also in or 24. 4(1 li 0.15 San Antioco, Abh. Pr. Ak. Wiss., N.J. C. B., ab 35.63 
an11.12 Sardinia. Anh. No.2, p. 48, 0 1912, p. 738. 
c 0.31 1912. 

:~ 

20 !.114.2.311• Q 29.22 mt 2.0!J Grotta Canargius, A. Johnsen. A. Johnsen, Liparite Also in 
or 25.02 il 0.61 Sn.n Antioco, Abh. Pr. Ak. Wiss., pitchstone. N.J. C. B., ab :U.44 hm 1. 76 
fill 6. !)5 . Sardinia. Anh. No.2, p. 48, 1912, p. 738. 
c 0. 31 1912. 

3 

21 !.4.2(3).3. Q 27.0(1 hy 0. 70 Fonte Sa. Teula, F. Millosevich. F. Millosevich, Trachyda-
or 25.58 n 0. !ll Ittiri, Sardinia. Mem. Ac. Line. (5), cite. ab 27.25 hml. 49 
an 15.2!J tn 0.14 VIII, No. 15, 
c 0.31 p. 610, 1911. 

3 

22 !.4.211.311• Q 2(1.94 hy 1.90 Monte Casellone, F. Millosevich. F. Millosevich, Trachyda-or 22. 2,1 mt 1. HI n. Ittiri, · Mem. Ac. Line. (5), qite. ab 2R. 82 II 0. 76 
an 12.79 hm 1.1?. Sardinia. VIII, No.l5, p. 613, 
c 2.14 1911. 

3 

23 I11.411.2.3. Q 15.M lly 2. 73 Fonte Corbu, F. Millosevich. F .. Millosevich, Trachyn.ndes- Also in Rend. or 31.14 mt 2. 78 n. Caniga, Mem. Ac. Line. (5), ,ite. Ac. Line., ab 2!J.34 ll 1. 37 
nn 13.!10 Alghero, VI, No.l4, p. 412, XVI, p. 554, 
c 0. 51 Sardinia. 1908. 1907. 

3 

I 

24 !.411.2.311• Q 13.62 hy 0.90 N uraghe Sa Patada, F. Millosevich. F. Millosevich, Trachyandes-or 2!1. 47 mt 2.51i n. Sassari, Mem. Ac. I.-inc. (5), ite. nb 36.15 il 0. 61 
an 9. 73 hmO.H4 Sardinia. VI, No.l4, p. 424, 
c 4.~'l 1908. 

3 

25 I(H).4(5).2.3. Q 12.42 hy10.0·1 Eruption 1888-89, Pisani. A. Lacroix, Trachyte. or 32.25 mt 0.46 Vulca.no, C. R., CXLVII, ab 35.11 il o. i6 
an 9.17 ap 0. 34 Aeolian Islands. p. 1453, 1908. 
c 0.10 

3 

2G I(II).411.2.3. Q 15.90 hy 9. 2i Eruption 1888-89, Pisani. A. Lacroix, Trachyte. Bomb. 
01' 30.58 mt 0. 23 Vulcano, C. R., CXLVIT, ab31.<\<\ il o. 76 
an 9. 73 ap 0.34 Aeolian Islands. p. 1453, 1908. 
c 0.92 

3 

27 :£.4.211•113. Q 25.26 hy 4. 44 Dych-Ssu Glacier, Loewinson- Loewinson-Lesffin~ Granite. or 33.36 Central Caucasus. Lessing. Vh. Russ. Min. es., nb 23.06 
nn 12.51 X;LII, p. 270, 1905. 
c 0.92 

3 

-
28 !.4.2.30 Q 20.40 hy 1. 90 . Gochasa River, Not stated. A. S. Ginsberg, Quartz or 30.02 mt a. il Karabagh, Ann. Inst. Poly. St. trachyte. ab 2!1.34 

an 10.29 Armenia. Pet., XX, p. 58, 1913. -
c 3.98 Co 

3 

29 :£.(3)4.112.3( 4). Q 35.04 hy 1.62 Si.di Zerzor, Not stated. Duparc, Pearce, and 1-iparite. In W. T., p.171 or 22. 2·1 n. Menerville, Ritter, ab 33.54 
1\n 5.83 Algeria. l\f. Soc. Ph. Gen., 
c 1.63 XXXIII, p. 115, 

1900. 

3 

330 I.114.2.3. Q 32.10 hy 3. 20 Cap .Marsa, Not stated. Duparc, Pearce, Liparite. In W. T., p. 171 or 2i.SO n. Menerville, and Ritter, l\b 26.72 
an 7.51 Algeria. M. Soc. Ph. Gen., 
c 0.31 XXXIII, p. 77,1900. 

3:1 !.114.112.311• Q 31.56 di 1. 46 Cap Marsa, Not stated. Duparc, Pearce, Liparite. In W. T., p. 173 or 23.91 hy 2.81 n. Menerville, and Ritter, l\b 30.39 
an 6.39 Algeria. M. Soc. Ph. Gen., 

I XXXIII, . 77 1900. 

3 

p 
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CLASS I. PERSALANE-Cqntii:med. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 1 P 20 5 MnO Inclusive. Sum. I Sp.gr. 
--- --- ---------- ------------

332 72.13 13.28 l. 38 n. d. 0.40 l. 05 3.60 3.·58 4.75 100.17 

A-t. IV 1. 202 .130 .009 (. 018) .010 . 019 .058 .038 

333 72.90 16.70 0.36 n. d. 0.66 1.10 3.66 3.82 0.33 99u53 

A3. Ill 1. 215 .164 .002 (; 004) . 016 • 020 .059 • 040 

334 73.05 14.67 0.89 n. d. 0.26 0.97 3.99 5.11 0.91 9-9.85 2.211 

A4. IV 1. 218 ' .144 .006 (. 012) .007 . 018 .064 .055 

335 71.80 14. 90 1.10 1. 08 0.39 2. 20 4. 17 4. 11 0.60 0. 26 100. 61 

A3. III 1.197 .146 .007 . 015 .010 .039 .068 .044 .003 

336 67.03 14.25 1. 96 1. 70 trace 1.05 3.85 3.90 5.73 I trace 99.47 2.376 

A3.UI 1.117 .140 .013 .024 -- .019 .062 .041 -

337 73.38 13. 67 1. 18 11. d. 0.09 1.17 2.9~ 6.47 0.67 0.02 0. 16 trace Zr02 trace 100.26 
Cl 0.02 
F none 

A2. II 1. 223 .134 .008 (. 016) .002 .021 .048 .069 - .001 - s 0.37 
Cr20a none 
Cu 0.02 
Pb 0.05 

338 71.45 12. 97 1. 98 0. 53 0.44 1. 51 3. 81 3. 53 0.89 1. 74 0. 47· 0. 29 99. 61 

A2. II 1.191 .127 .013 .007 .011 .027 . 061 .037 .006 .002 

339 69.13 12.90 1. 54 4.00 0.45 2.86 3.34 3.76 0.41 0.18 1. 06 0.21 99.84 

A2.II 1.152 .126 .010 .056 .011 .051 .054 .040 .013 .002 

340 68.34 16.91 1. 89 0.25 0.44 1. 71 4.65 5.01 n. d. 0.06 0.56 0. 17 99.99 

A2. II 1.139 .• 166 .012 .004 .011 .030 .075 .053 .007 .001 

341 63.69 16.59 1. 05 3.29 0.54 2.34 3.81 5.97 l. 75 0.24 0.70 0.23 100.20 

A2. II 1.062 .163 .007 .046 • 014 .042 .061 .064 .009 .002 

\ 
342 72.05 12.79 3.57 0.83 0.47 1.98 2.60 4.46 0.95 99.70 

I 
A3. III 1. 201 .125 .023 .011 .012 .036 .042 .048 

343 63.94 11.60 2.01 2.67 0.59 2.40 2.41 4.31 4.95 99.88 

A3. III 1.149 .114 .013 .038 .015 .043 .039 .045 

344 66.40 12.91 3.87 2.56 0.53 2.32 3.30 3.09 3.16 1..09 0;54 0.16 0.09 100.02 

A2. II 1.107 .127 .024 .036 .013 .O·H .053 .033 .007 .001 .001 

345 74.20 13.90 0.88 1. 25 0.26 1. 50 2.49 5.66 0.36 trace 100.50 

A3.III 1. 237 .136 .006 .018 .007 .• 027 .040 .061 -

346 71.95 14.90 2.32 0.54 0.58 0.87 3.65 4.10 0.93 99.84 

A3. III 1.199 .146 .014 .008 .015 .016 .059 .044 

347 69.90 15.43 0.51 3.22 0.54 1. 79 2.51 6. 10 0.20 0.35 100.55 

A3.lll I 1.165 .151 .003 .044 .014 :oa2 .040 .065 .004 
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ORDER 4. QUARDO.FELIC. BRITANNARE-Continued. • 
SUBRANG 3. SODIPOTASSIC. TOSCANOSE-Continued. 

Symbol. Norm. Locality. ! Analyst. Reference. Rock name. Remarks. -No. 

1.(3)4.112.3( 4). Q 33.60 hy 3. 38 Cap Marsa, Not stated. Duparc, Pearce, Liparite. In W. T., p.173. 
or 21.13 n. M:enerville, and Ritter, ab 30.39 
an 5. 28 Algeria. M. Soc. Ph. Gei1., 
c 1. 53 J(J(J(III,p. 77,1900. 

332 

!.(3)4.112.3( 4). Q 33.66 hy 2.13 Filfila, P. Termier P. Termier, Aplite. 
or 22. 2·1 n. Philippeville, C. R., CJ(XJ(IV, ob 30.92 
tln 5.56 Algeria. . p. 373, 1902. 

333 

c 4.59 

1.4.(1)2.3. Q 26.94 hy 2. 28 ':{'eneriffe, A. Lagorio. A. Lagorio, Obsidian. In W. T., p.l73. 
or 30.58 Canary, Islands. T. M. P.M., VIII, ab 33.54 
an 5.00 p. 440, 1887~ 

334 

c o. 71 

1.4.2.3(4). Q 26.22 di 1.14 Mount Gbon, Pisani. A. Lacroix, Granite. 
or 24.46 l1y 1.10 Ivory Coast. Nouv. Arch. Mus., ab 35.63 mt 1.()2 
0.11 9. 45 il 0. 46 III, p. 118, 1911. 

335 

1.4.112.3(4). Q 27.00 hy 1.·15 Amba Barra, G. T. Prior. G. T. Prior, - I Pitchstone. In W. T., p.173. 
or 22. SO mt 3.02 Abyssinia. Min. Mag., )(II, ab 32.49 
an 5. 28 p. 270, 1900. 

33G 

c 1. 84 

!.4.(1)2.113. Q 28.14 hy 2.:n Adadle, Not stated. A. Bodmer-Beder, Granite. In W. 'f., p. 173. 
or 38.36 ap 0.34 Somaliland, Vierthft. Nf. Ges. ob 2.5.1i.i 
an 4. 73 East Africa. Zi.ir., XXXIX, 

p. 196, 1?94. 

337 

1.(3)4.112.3( 4). Q 33.12 hy 1.10 Ampisarakissa, Boiteau. A. Lacroix, Rhyolite. 
or 20.57 mt 0. 23 Ankaratra, C. R., CLVI, ab 31.96 i1 0.91 
on .5. 56 hm 1.!)2 Madagascar. p. 176, 1913. 
c 0.92 op 0. 67 

338 

I(II).114.2.311 • Q 28. OS dl 2. 88 Andromasy, Boiteau. A. Lacroix, Olivine 
or 22. 24 hy a. 97 Sakalave District, C. R., CLVII, rhyolite. ab 28.30 ,mt 2. 32 
an 8.90 il 1. OS Madagascar. p. 18, 1913. 

339 

np o. 67 

!.4.2.311• Q 18.36 hy 1.10 Sahatsio, Boiteau. A. Lacroix, Trachyte. 
or 29.47 il 0. 61 n. Antsirabe, C. R., CLVI, ab 39.30 11m 1. 89 
an 7. 51 ru 0. 24 Madagascar. p. 176, 1913. 

340 

c 1.12 a.p 0. 34 -
111.4(5) .2.3. Q 11.88 hy 5. 36 Madagascar. Boiteau?. A. Lacroix, Not named. 

or 35.58 mt 1.62 pers. com. ab 3t.!lH il 1. 37 

841 

an 9. 73 up 0. 67 
c 0. 31 

1.(3)4.2.3. Q 34.68 di 0. 22 Manzinyama River, R. Reinisch. J. M. Henderson, Rhyolite. 
or 2fi. 69 hy 1.10 Lebombo Moun- Tr. G. Soc. S. Afr., nb 22.01 mt 2. 55 
an 9. 73 hm 1.92 tains, Swaziland. XII, p. 29, 1910. 

342 

l(II).'(3)4.2.3. Q 31.92 eli 2.87 J.Jebombo Moun- R. Reinisch. J. M. Henderson, Pitchstone. 
01' 25.02 hy 3. 24 tains, Swaziland. Tr. G. Soc. S. Afr., ab 20.44 mt 3.02 
an 8.34 XII, p. 28, 1910. 

34:3 

l(Il).(3)4.211.3( 4). Q 29.76 11y 2.09 Indulawane Hill, G. T. Prior. G. T. Prior, Toscanite. 
or 18.35 mt 5.57 Zululand. Ann. Natal Mus., ab 27. i7 il 1. 06 
an 10. 5{1 np 0. 34 II, No.2, 
c 0. 31 p. 155, 1910. 

I 

344 

!.(3)4.2.(2)3. Q 33.48 hy 2. 28 'ratarka River, Not stated. A. Meister, Granite. 
or 33.92 mt 1. 39 J enissei District, Expl. G. Reg. Ami£. l\h 20.96 
ll.ll 7.51 Siberia. Sib., IX, p. 134, 
c 0.82 1910. 

345 

!.(3)4.(1)2.311• Q 32.04 11y 1..50 Angam River, Not stated. A. Meister, Orthogneiss. 
01' 24. 4{1 mt 1. 8G J enissei District, Expl. G. Reg. Aurif. ab 30.02 hm 0.91 
an 4.45 Siberia. Sib., IX, p. 269, 
c 2. i5 1910. i 

346 

! 1'.4.2.(2)3. Q 2ii.20 hy 6. 28 Jenissei River, Not stated.· A. Meister, Orthogneiss. or 36.14 mt 0. iO J en issei District, Expl. G. Reg. ab 20. 9{1 il 0. 61 
an 8. 90 Siberia. Aurif. Sib., IX, 
c 1. 43 . . 269, 1910. 

347 

p 
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CLASS I. PERSALANE-Continued .. 
0 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 
------ ~--------- ------------

348 65.63 16. 20 0.31 3.25 1. 13 3.44 3.67 4. 23 1.12 0.09 0.40 C02 0.36 99.83 

A3.ill 1.094 .159 .002 .045 .028 .062 .060 .045 .005 

\ 

349 71.83 14.83 0.84 1. 39 0.23 1. 44 3.99 4.50 0. 13 trace none C02 0.46 99!63 2.58 

A3. Ill 1.197 .145 .005 .019 .006 .026 .065 .048 - I -

350 72.96 14.57 n. d. 1. 62 0.52 1.47 4.59 4.26 0. 37 0.07 trace 100.43 
I 

A4. IV 1. 216 .143 - .022 . 013 .027 .074 .046 - -
I , 

351 72.88 14.62 0.43 1.69 0.35 1. 51 3.68 4.05 0.65 0.06 0.09 100.01 

A2. II 1. 215 .143 .003 .024 .009 .027 .060 .043 
I - .001 

352 67.99 14.96 0.40 2.35 trace 1.98 2.79 4.98 4.37 99.82 

A3. III 1.133 . 147 .003 .033 - .036 .045 .053 

353 62. 72 12.96 4.67 3. 22 0.30 1.87 3. 26 5.41 4.43 0.65 0.23 0.03 99.75 

A2. II 1.045 .127 .029 .044 .008 .034 .053 .057 .008 .002 -

354 74. 87 12.88 1. 34 1.53 0.'15 1.44 3.29 4. 16 0. 29 0.27 trace 100.22 

A3. lli 1. 248 .126 .008 .021 .004 .026 .053 .045 .003 -

355 73.24 12.87 1.01 2.21 0.44 1.56 3. 77 4.48 0.40 0.05 100.03 2.646 

A3.III 1. 221 .126 .006 .031 .011 .028 .061 .048 -
356 71.25 14. 21 0.85 0.43 0.89 2.72 3.11 6.74 0.48 100.68 

A3. III 1.188 .139 .005 .006 .022 .048 .050 .071 

357 69. 50 14.52 0.91 3.07 1.66 2.03 3.10 4.48 1.02 0.15 0.22 100.615 

A2. II 1.158 .142 .OOG .043 .042 .036 .050 .048 .002 .002 

3j)8 67.75 15.51 2.26 1. 22 0.91 2.79 3.22 3. 15 2. 29 0.45 0.32 trace 99.87 

A3.ID 1.129 .152 .014 .017 .023 .050 .052 .034 .004 -

359 76.48 13.94 trace nqne 0.01 1. 08 3.70 4.90 0.86 10Q.97 2.611 

B3. IV 1.275 .137 - - - .020 .060 .052 

360 74.00 14.49 1.10 0.45 0.44 0.92 3.29 4.85 0.56 0. 18 0. 14 0.05 0.08 C02 none 100.61 2.630 
Zr02 none 

At. I 1. 233 ,142 .007 .007 .011 .016 .053 .052 .002 .001 
SOs ,none - Cl none 
F none 
s none 
Cr20a none 
V20s none 
NiO none 
BaO 0.06 
SrO trace 

, IA20 none 

361 73.98 13.47 0.72 0.97 0.36 0.90 3.39 4.88 0.32 0. 12 0.54 0.05 0.03 C02 0.04 99.83 2.639 
Zr02 0.02 

Al. I 1.233 .132 
SO a none 

.005 .014 .009 .016 .055 .052 .007 - - Cl 0.02 
F 0.02 
s none 
Cr20a none 
V20a none 
NiO none 
BaO trace 

I SrO trace j LiO none I 
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OHDER 4. QUAHDOFELIC. BHITANNARE-Continued. 

SUBRANG 3. SODIPOTA>:)SIC. 'l'OSCANOSE-Continued. 

No. Symbol. I .. rorm. Locality. Analyst. Reference. Rock name. Remarks. 

-· 
348 I(Il).1.211.3. Q 16.92 di 1.89 Riasanov Trail, G. Zhukovsky. A. Meister, Banatite. 

Ol' 25.02 lly 6.86 J en issei District, Expl. G. Reg. o.b 31.44 mt 0.46 
an 15.01 il 0. 76 Siberia. Aurif. Sib., IX, 

p. 234: 1910. 

349 1.4.112.311• Q 26.82 by 2.45 Zeia River, W. Abramov. E. Ahnert, Quartz 
or 26.69 mt 1.16 Am ur District, Ex pl. G. Reg. porphyry. o.b 34.06 
o.n 7.23 Siberia. Aurif. Sib., X, 
c 0.61 Tab. VII, 191.0 .. 

350 1.4.112.3( 4). Q 24.66 di 0.92 Konr;am Bay, G. Lindstrom. G. Lindstrom, Granite. In W. T., p. 173. 
or 2S.58 by 3. 75 Si eria. Ref. N.J., 1885, ab 38.77 
o.n 6.39 I, p. 430. 

351 1.114.2.311• Q 30.72 hy 3.80 Konyam Bay, G. I ,indstrom. G. Lindstrom. Granite. In W. T., p.173. 
or 23.91 mt 0. 70 Siberia. Ref. N.J., 1885, o.b 31.44 
0.11 7.51 I, p. 430. 
c 1. 33 

'352 1.4.2.3.0 Q 26.58 hy 3.96 Jozankei, Takamine. B. 'G. Soc. Jap.,1884. Liparite. S. Kozu, 
or 29.47 mt 0. 70 Ishikari, pers. com. o.b 23.58 
o.n 10.01 Hokkaido, 
c 1. 33 Japan. 

353 I(I£).4.(1)2.3. Q 19.56 di 2.32 Nakamura, 
~ K. Yokoyama. S. Kozu, Rhyolite. 

or 31.1i9 hy 0.56 Dogo, Oki Sci. Rep. ab 27.77 mt 6. 73 
an 4. 73 il 1. 22 Islands, Japan. Tohok. Un., (2), I, 

ap 0.67 p. 40, 1913. 

354 1.(3)4.2.3. Q 35.64 hy 1. 72 Tondano, Ledeboer. R. D. lVI. Verbeek, Obsidian. 
or 25.02 mt 1. 86 Menado District, Jb. M~nw. ub 27.77 it 0.46 
uu 7. 23 Celebes. XXX . II, p. 91, 
c 0.20 1908. 

355 111•114.(1)2.3. Q 29.16 di 2.64 Koeantan, L. Serrurier. R. D. l\L Verbeek, Granitite. Not in W. T. 
or 2:i. 69 hy 3.04 Sumatra. Sum. Westk.,. ub 31.96 mt 1.39 
on 4. 73 p. 232, 1883. 

356 111.4.(1)2.'13. Q 22.44 di 4. 75 Lau Bian~ \V. Herz. L. Milch · Liparite. In W. 'r., p. 173. 
or 39.43 wo 0.93 Battak lateau, Z. D. G. G., LI, ab 26.20 mt 1.16 
an 5. 00 Sumatra. p. 69, 1899. 

357 I(II).4.2.3. Q 26.10 hy 8.82 Lau Alas, F. Riegner. F. Riegner, . Granite. 
or 26.69 mt.l.39 Sumatra. In. Diss. Bres., o.b 26.20 il 0.30 
an 8.06 p. 48, 1909. 
c 1.53 

358 1.114.2(3).3(4). Q 29.40 hy 2.30 Lai Hrnum, ' M. Dittrich. H. Stegmann, Quartz 
or 18.90 mt 3.02 Pakpak Land, N.J. B. B., XXVII, trachyte-ab 27.25 it 0.61 
an 13.90 l1m0.16 Sumatra. p. 436, 1909. andesite. 
c 1. 63 

359 1.114.(1)2.3. Q s:;.4s Orr's Gulley, A. Howitt. A. Howitt, Aplite. In W. T., p.173. 
or 2S.!ll Dargo, VIctoria. Ref. N.J., 1889, o.b 31.44 
an 5.56 I, p. 121. 
c 0.41 

360 1.(3)4.(1)2.3. Q 33.60 hy 1.10 Tenterfield, J. C. H. Min- E. C. Andrews, Aplitic 
or 2S. 91 mt 1. 39 New England, gay e. Rec. G. S. N. S. W., granite. ab 27.77 il 0.30 
on 4.45 bm 0.16 New South Wales. VIII, (3), p. 225, 
c 2.14 1907. 

I 

361 1.(3)4.(1)2.3. Q 32.88 hy 1. 16 Bolivia J. C. H. Min- E. C. Andrews, Granite. 
or 2S. 91 mt 1.16 New England, gay e .. Rec. G. S. N. S. W., ab 2S. 82 i1 1. 03 
an 4.45 New South Wales. VIII, (3), p. 220, 
c 0.92 1907. 



2i4 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al203 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp. gr. 
------ --------------- --- ------

362 70.74 14.91 0.33 2.43 0.89 1. 88 3.29 4.07 0.48 0.32 0.37 0.04 0. 13 C02 0.05 100.39 2.678 
Zr02 none 
SO a 0. 41 

A1. I 1.179 .146 .002 .033 .022 .034 .053 .044 .005 - .002 Cl none 
F none 
s none 0 

Cr20a none 
V20a trace 
NiO none 
BaO 0. 02 
SrO trace 

o. 30 I o. 20 

Sb20s 0.03 

363 69.55 14. 16 0.60 3.33 1. 45 2. 20 3. 14 4.09 0.54 0. 12 0.23 C02 0.01 100. 13 2. 658 
Zr02 none 

! 

I 

SO a 0.11 
Al. I 1.159 .139 .004 .046 .036 .039 . 051 .044 . 007 .001 .003 Cl none 

F none 
! c s .none 

Cr20a trace : 
V20a none 
NiO none 
BaO O.Oi 
SrO trace 
CuO trace 

364 69. 14 14.'74 0. 70 1.98 1.58 3.14 3.36 4. 13 0.38 0.18 0.36 0. 18 trace C02 0. 23 100. 15 2. 696, 

I 

Zr02 none 
Cl 0. 04 

A1. I 1.152 .145 .004 .028 .040 .056 .054 . 043 .005 .001 - Cr20a none 
V20a none 
NiO trace 

I ') BaO 0.02 
SrO -trace 
Li02 trace 

365 67.61 15.66 1. 12 3.31 1.55 2. 14 3.03 3.58 0.90 0.30 0.62 0. 13 0. 12 C02 none 100.30 2.722 
Zr02 trace 
SO a 0.12 

A1. I 1.127 .• 154 .007 .046 .039 .038 .048 .038 .008 .001 .002 Cl 0.02 
Cr20a none 
V20a none 
NiO none 
13a0 0. 06 
SrO trace 
Li20 none 
Sb20a trace 

366 73.33 12.43 0.10 2.43 0.59 0.98 2. 71 5. 66 1. 41 0.09 0. 23 0.11 trace C02 trace 100. 13 2.648 
Zr02 none 
SO a none 

Al. I 1. 222 .122 .001 .033' .015 .018 .044 .060 .003 .001 - Cl trace 
s none 
Cr20a none 
V20a none . NiO none 

-- BaO 0.06 
SrO none 

3G7 71.92 13. 83 1. 00 1.62 0.54 1.28 2.67 5. 61 0.95 I 0. 11 0.28 0.09 0.02 C02 0.35 100.32 2.64:1 
Zr02 none 

I 
Cl trace 

A1. I 1.199 .136 .006 .022 .014 .023 .044 .060 .004 - - s none 
Cr20a none 
V20a none 
NiO trace 
RaO 0.05 
SrO none " 

368 71.27 13.40 1.11 1. 89 0.79 2.46 3.08 4.91 0.32 0.18 0.24 0.10 0.07 C02 0.03 99.92 2.687 
Zr02 non(;' 
SO a none 

A1. I 1.188 .131 .OOi .026 .020 .044 .050 .052 .003 . 001 .001 Cl 0.06 
s none 
Cr203 none 

I 
NiO 0.01 
BaO none 
SrO trace 

369 69.31 13.48 0.85 3.'64 1. 41 1.75 2.91 4.30 0.88 0.15 0.70 0. 24 0.07 C02 0.02 99.78 2.708 s ' none 
V20a none 

Al. I 1.155 .132 .005 .051 .035 031 .047 .046 .009 .002 . 001 BaO 0.07 

370 68.25 14.41 2.00 2.07 1.08 3.06 3.19 4. 74 0.35 0. 19 0.36 0. 15 0. 16 C02 0.05 100. ]0 2. 698 Zr02 none 
SO a none 

Al. I 1.138 .141 .013 ;029 .027 .055 .052 .050 I .005 . 001 .002 Cl none 
F none 
s none 
Cr20a none 
NiO none 
BaO 0.03 
SrO trace 
CuO 0.01 



SUPERIOR ANALYSES OF FRESH ROCI(S. I .4.2.3. 215 

ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPOTASSIC. TOSCANOSE-Continued. 
.~ 

No.I. Symbol. Norm. 
I 

Locality. Analyst. Reference. 
I 

Rock name. Remarks. 

--
362 111 •114.2.3. Q 28.74 hy 5.90 Hillgrove, J. C. H. Min- E. C. Andrews, Granite. 

or 24.46 mt 0. 413 New England, gay e. Rec. G. S. N. S. W., nb 27.77 ll 0. 76 
811 9.45 New South Wales. VIII, (3), p. 218, 
c 1.53 1907 .. 

363 J(II).4.2.3. Q 26.58 hy 8. 62 Hillgrove, J. C. H. Min- (• ;E. C. Andrews, · Granite. or 24.46 mt 0. !J3 New England, gay e. ·Rec. G. S. N. S. W., nb 26. 72 i! 1. ou 
un 10.01 ap 0. 34 New South Wales. VIII, (3), p. 215, 
c 0.82 1907. 

364 111 .4.211.3. Q 24.60 di 1.14 Walcha Road, W. A. Greig. E. C. Andrews, Granite 
o1· 23.m hy 5.94 New England, Rec. G. S. N. S. ,V., porphyry. nb 28.30 mt 0.93 
nn 18.:34 il 0. 70 New South Wales. VIII, (3), p. 211, 

up 0. 34 1907. 

i 
365 1(Il).114.2.3. Q 28.14 hy 8. 26 Trimm's Tunnel, J. C. H. Min- E. C. Andrews, Granite. 

or 21.13 mt 1. 62 New England, gay e. Rec. G. S. N. S. W., ab 2ii.15 il I. 22 
un 9. 73 up 0. 34 New South Wales. VIII, (3), p. 217, 
c 3. 37 1907. 

3()() 1''.411.(1)2.113. Q 31.26 hv 5.13 Canbelego, H". P. White. G. W. Card, Rhyolite. 
or 83. 3li nit 0. 23 New South Wales. pers. com. ub 23.06 il 0.46 
nn 4.17 up 0.34 
c 0.31 

367 1.114 .112.113. Q 30.18 hv 2.98 Overflow station, Vl. A. Greig. G. W. Card. Rhyolite. 
or 33.::16 nit 1. 39 New South Wales. pers. com. ab 23.06 il 0.61 
an 6.39 
r. 0.92 ~ 

I 

368 111.4.2.3. Q 28.14 dl 2. 78 Tingha, H. P. White. J. E. Carne, . Granite. or 28.91 hy 2.85 New South Wales. G. S. N. S. W., ub 21i.20 mt J. 02 
un 8.06 il 0. 40 Min. Res., No. 14, 

up 0. 34 p. 64, 1911. \ 

369 I(Il).114.2it{. Q 28.56 hy 8. 52 Enmore Home- W. G. Stone. N. S. W. Dep. Min., lo Granite .. or 25.58 mt J.Hi stead, U rail a, A. R. (1913), uh 24.63 ll ]. 37 
nn 6. 67 up o. 67 New South Wales. p. 191, 1914. 
c 1. 53 

370 l(II).4.2.3. Q 23.70 dl 2. 94 Herdin§ Yard Creek, W. A. Greig. J. E. Carne, Granite. 
or 27.80 hy 2.99 New outh 'Vales. G. S. N. S. ,V., Min. nb 27. 2ii nit 3. 02 
nn 10.84 il 0. 76 Res. No. 14, p. 90, 

up 0. 34 1911. 

0 

I 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

-----
No. Si02 Al203 Fe20 3 FeO MgO I CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

371 69.90 14.09 0.88 2. 33 0.98 l. 10 2.35 5.99 1.00 0. 10 0. '10 0. 19 0.02 C02 0.40 99. 81 2.649 
Zr02 none 
CI 0.03 

Al. I 1.165 • 138 .006 .032 .025 .020 .. 038 .063 .005 . 001 - F none 
FeS2 0.02 
Cr20s none 
NiO none 

, BaO 0.02 
SrO trace 
LhO trac·e 
CuO 0.01 

3 72 72. 72 1~. 76 none 3. 45. 0. 10 1.23 2.89 4.75 1. 01. 0. 25 0. 22 0. 25 C02 0.02 99.72 

A 2. II 1. 212 .125 - .048 .003 . 021 .047 .051 .003 .002 .004 

73 69.93 15.28 2.96 0.65 0. 40 12.30 3.26 3.20 0.97 0.70 0.33 0.21 0. 03 I C02 none 100.22 

2. II 1.166 .150 .019 .009 • 010 . 041 .053 .034 .004 . 001 -

3 

A 

3 74 67.15 15.03 l. 86 1.73 0.33 2. 85 3.·oo 3.34 3.85 0.47 0.30 0. 16 0.05 C02 none 100. 12 

A 2. II 1.119 .147 .012 .024 .008 .051 .048 .035 . 004 . 001 -

3 75 70.36 14.30 2.40 1.88 0.58 l. 10 2.59 5.00 0.88 0. 33 0.30 0.40 0.03 100.15 

A 2. II 1.173 .140 .015 .026 .015 .020 .042 .053 .004 .003 -

3 76 69.40 15.27 1. 48 1.81 1. 16 2.00 3.39 3.49 1.10 0.15 0.44 0.24 0.05 C02 none 99.98 

A 2. II 1.157 150 .009 ~025 .029 .036 .055 .037 I .006 .002 -

3 77 67.90 14.77 2.36 2.34 1.32 2.20 3.33 3.25 0.10 1.39 0.53• 0.32 0.07 C02 0.20 100.08 

A 2. II 1.132 .145 .015 .032 .033 .039 .053 .035 ; .007 .002 .,001 

3 78 68.50 14.35 1.60 3. 7l 0.93 2.11 2.91 3.83 l. 05 0.11 0.80 0.29 0.05 SO a 0.14 100.38 

A 2. II 1.142 .141 .010 .051 .023 .038 .047 .040 .010 .002 -

3 79 68. 50 14. 29 l. 80 1.23 0. 88 2.78 3.12 2. 92 3. 74 0.30 0.34 0.28 0.05 100.23 

A 2. II 1.142 .140 .011 .017 .022 .050 .050 .031 .004 .. 002 -

' 
3 80 73.55 13. 70 0.24 2.36 0.26 0. 92 3.59 4.46 0.36 0.08 0.21 0.05 C02 0.04 99. 82 

A 2. II 1. 223 .134 .002 .033 .007 . 016 .058 .048 .003 -

3 81 71.10 14.50 0.31 3. 10 1. 17 2.59 3.25 4.02 0. 25 0.46 0.03 100.75 

A 2. II 1. 185 .142 .002 .043 .02:) .046 .053 .043 .006 -

I i 

RANG 2. DOMALKALIC. TOSCANASE. 

1 69.06 15.26 0.68 2.53 0. 34' 2.83 4.83 2.87 0. 16 0.74 0.14 99.49 2.685 

A 2. II 1.151 .150 .004 . 035 .009 . 050 . 079 . 031 • 009 . 001 

2 73.33 13.55 0.58 1. 53 0.45 1. 66 5.01 3.12 0.45 0.17 0.04 99.89 

A 2. II 1. 222 . 133 . 004 • 021 . 011 . 030 . 081 . 033 .002 -

70.00 16.00 1. 28 0.51 0. 50. 2.30 5.34 2.99 0.52 0.07 0.20 0.05 0.08 s 0.05 99.94 
Cr20s none 3 
BaO 0.04 

A 1. I 1. 167 I .157 .008 . 007 . 013 • 041 .086 .032 .003 - . 001 SrO 0.01 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPO'J~ASSIC. 'l'OSCANOSE-Continued. 

·----~~--

No. Symbol. Norm. Locality. ' Analyst. Reference. Rock name. Remarks. 

·-- -·- -

371 I".' 14.(1)2.(2)3. Q 28.74 hy !i.27 Co bar, W. A. Greig. E. C. Andrews, Orthoclase 
or 35.03 mt 1.:39 New South Wales. G. S. N. S. W., 1fin. porphyry. ab 19.91 il 0. 7H 
an 4.7:i o.p o.:H Res. No.17, p. 66, 
c 2.04 1913. 

I 

372 111.( 3)4.(L)2.3. Q 33.24 hy 6. 77 Mount Rangitoto, J. S. Maclaurin. P. G. Morgan, Granite. 
or 2S. 36 il 0. 46 }.fikonui, N. Z. G. S. B. 6, · ab 24.63 ap 0. 67 
an 3. 89 New Zealand. p. 135, 1908. 
c 1. 33 

373 1.(3 )4.2.3(4). Q 33.48 hy 1. 00 Ko~u kairoa, Not stated. J. A. Bartrum, Rhyolite. 
or 18.00 mt l.H\ '.e Puke Distric't, N. Z. 1fin. Statem., ab 27.77 il 0. 61 
an 10.56 hm 2.24 New Zealand. (1912), p. 139, 1913. 
c 2.55 ap 0. 34 

374 1.(3 )4.2(3).311 . Q 31.02 hy 1. 86 Kirik::i.ri Creek, Not stated. J. A. Bartrum, Rhyolite. 
or 19.4(1 mt 2. 78 'l'e Puke District, .N. Z. 1fin. Statem., ab 2.5.1/i il 0. 61 
an 13.34 ap· 0.34 New Zealand. (1912), p. 140, 1913. 
c 1. 63 

375 111.( 3)4.(1)2.3. Q 33.(16 hy 2. 42 Cape Foulwincl, Not stated. P. G. Morgan, Granite .. 
or 21'J. 47 mt 3. 4S \Vest~ort District, pers. com. ab 22.01 il 0.61 
nn 2. 78 ap 1. 01 New Zealand. 
c 3.57 

37() 111.( 3)4.2.3(4). Q 30.48 hy 4. 22 Waimangaroa River, Not stated. P. G, Morgan, Quartz 
or 20.57 ·mt 2.09 West~ort District, pers. com. porphyry. ab 2RS2 il 0. 91 
an 8.06 np 0. 67 New Zealand. 
c 2.96 

I 

377 I(U :).(:~)4.2.311 • Q 29.76 hy 4, 7.5 Waimangaroa Valley, Not stated. P. G. Morgan, Quartz 
01' 19.46 mt :t48 W est~ort District, pers. com. porphyry. nb 27.77 il 1. 0'1 
an 8. 90 ap 0.67 New Zealand. 
c 2.55 

w 

378 l(II ).(3)4.2.3. Q 30.24 hy 6.39 Mabel Bay, Not stated. P. G. Morgan, Granite. 
or 22.24 mt 2. 32 Brighton, pers. com. ab 24. !i3 il 1. 52 
an R.H2 o.p 0.67 Heefton District, 
c 2.35 New Zealand. 

379 111 . (3)4.2(3).3. Q 32.88 hy 2.46 Aroha, Surv. lab. Henderson and Fraser, Dacite. 
or 17.24 mt 2.55 Hauraki, N. Z. G. S. B. 16, nb 26.20 il 0.61 
an 11.91i o.p 0.67 New Zealand. p. 67, 1913. 
c 1. 63 

:380 1.114 . (1)2.3. Q 31.20 hy 4. 40 Mount Larsen, Burrows and J. W. E. David, Not named . Erratic block. or 2H. 69 mt 0,4(\ l:toss Region, Walkom. pers. com. nb 30.39 il 0. 46 
an 4.41i Antarctica. 
c 1. 21 

' 

3Rl 111.4 .211.3. Q 27.18 lly 7.52 Wandel Island, Pisani. G. Gourclon, Granite. or 2:1.91 mt 0.4G Graham Land, Exp. Ant. Fr., o.b 27.77 il 0. 91 
an 12. 7!l Antarctica. Petr. vol., p. 144, 

I 
1908. 

I - .. .. -
SUBRANG 4. DOSODIC. LASSENOSE. (C. I. P. W., 1902.) 

1 111.4.2.4. Q 22.20 di 2.38 Siusasigsak, A. Lindner. M. Belowsky, Granite or 17.24 hy 2.58 n . .Ta<"ohshavn, Z. D. G. G., LVIII, gneiss. ab 41.3!l mt 0.93 
an 11.12 il 1. 37 East GreenlUJld. p. 24, 1905. 

S!> O.H4 

2 !.4.(1)2.4. Q 27.72 di 2. 57 Methuen Town- M. F. Connor. Adams and Barlow, Granite or 18.35 lly ]. 92 ship, Ontario. Can. G. S., M.em. 6, gneiss. ab 42.44 mt 0.93 
an 5.28 il 0.·30 p. 57, 1910. 

3 !.4.2.4.0 Q 21.96 di 0. 43 Rice Bay, M. F. Connor. A. C. Lawson, Acid dike ' or li. i9 hy 1.10 Hainy Lake, Can. G .S., Mem. 40, rof'k ub 45. OG mt 0.6G 
un10. 84 fl 0. 46 Onto.rio. p. 59, 1913. (aplit~?). 

hm 0.48 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

203 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

----1--------- ---------- ------------

4 68.48 12.70 2 . 41 4.50 0.74 1.41 3.72 3.36 1.13 0.61 0.20 0.05 99.31 2.673 

B2. III 1. 141 .125 015 .063 .019 . 025 .060 . 036 .oo8· • 001 --

5 64.83 15.02 5 . 57 ·0. 94 1. 47 2.62 3.93 2.36 1. 76 0.67 0.29 C02 0.55 100.02 

A2. II 1. 081 . 147 035 . 013 . 037 . 04i .063 . 025 . 008 . 004 

6 69.76 18.22 0 . 25 1. 59 0.40 2.68 4.06. 2.06 0.'50 0.15 0.36 C02 none 100.02 

A3. III 1. 163 .179 002 . 022 .010 . 048 . 066 .022 . 005 

7 73.27 15.51 0 . 33 1.14 0.15 2.74 4. 79 1. 66 0.68 0.10 trace trace 100.37 

A3. III 1. 221 .152 002 • 016 . 004 . 049 .on . 018 . 001 - -

8 71.34 13.97 1 . 95 1. 00 0.62 1. 63 4.83 3.89 0.80 0.09 0.43 trace 100.55 
... 

A3. III 1. 189 • 137 012 .014 .016 . 029 . on . 041 .005' -

9 70.64 15.34 1 . 83 1.10 0.52 ~.24 5.23 3.55 0.38 0.14 0.90 trace 100.87 2.632 

A3. III 1. 1n . 150 011 .014 . 013 . 022 . 084 . 038 . 011 -

10 70.62 15.31 1 .06 0.43 0.29 1. 30 4.55 4.01 0. 72 0.16 0.29 0.07 C02 0.88 99.69 Fresh? 

A2. II 1. 177 . 150 007 . 006 .007 I .023 . Oi4 .042 .004 --
... 

11 73.32 15.01 0 . 47 1.19 0.15 1. 35 4.27 3.72 0.13 0.06 trace 99.67 

A3. III 1. 222 .147 003 . 017 . 004 . 024 . 069 .039 .001 -
u 

.13 1. 57 0.45 1. 54 4.31 3.68 0.41 0.44 0.07 0.33 Zr02 trace 100.28 Ci none 
12 72.41 13.85 1 

F ll.Ol 
. Al. I 1. 207 . 136 .007 . 022 .011 .028 .069 . 039 .006 - .005 s 0.05 

Cr20a none 
BaO 0.03 

.08 0.64 0.06 1. 70 4.90 2.62 0.10 0.07 0.03 0.05 Zr02 0.04 100.52 
SO a 0.05 

13 74. 70 15. 45 0 
BaO 0.07 

Al. I 1. 245 . 151 . 001 .009 .002 .030 .079 . 028 . 001 - -

. 29 1. 41 0.38 1. 46 4.82 3.52 0.16 0.60 0.16 0.04 Zr02 0.01 100.33 

.oo. I 

SOa 0.18 

.010 I 
NiO none 

.027 . 019 . 026 .on . 037 .008 - BaO 0.18 
Cu none 
Zn none 

14 68. 60 14. 72 4 

A1. I 1. 143 , . 144 

15 72.33 14.56 0 .15 2.22 0.91 2.55 . 3.40 2.82 0.30 C02 none 99.24 

B3. IV 1. 206 .143 . 001 . 031 .023 . 046 . 055 . 030 

16 70.90 15.25 1 . 52 1. 53 0.63 2.40 4.32 2.85 0.17 0.42 trace trace SO a trace 99.99 

A3. III 1.182 .150 . 009 . 021 . 016 . 043 .069 . 031 . 005 - -

() 

17 68.90 15.75 1 .16 1. 49 0.74 2.66 4.76 3.49 0. 18 0.36 trace trace SO a trace 99.49 2.66 

A3. III 1. 148 . 155 .007 . 021 . 019 . 047 . Oii .037 .005 - -
I 

18 69.55 16.72 0 .90 n. d. 0.27 1. 69 5.88 3.94 0.27 99.31 2.658 

B3. IV 1.159 . 164 . 006 (. 012) . OOi .030 . 095 . 041 

19 69.36 17.23 1 . 43 n. d. 0.59 2.14 5.17 4.57 0.33 100.82 2.665 

A4. IV 1. 156 169 .009 (. 018) . 015 .038 • 084 .049 18° 



SUPERIOR ANALYSES OF FRESH ROCJ{S. !.4.2.4. "21.9 

ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. LASSENOSE-Continued. 

-·--
No. Symbol. Norm. Locality. Analyst. Reference. Rock na.mo. 

I 
Remarh. 

-· -

4 J(li) .4.112.(3)4. Q 27.72 hy 7.18 Omtping, Sudbury, E. G. R., A. P. Coleman, Syenite. 0 
or 20.02 mt a.on Ontario. Ardagh. J. G., XV, p. 770, ab 31.44 it 1. 22 
nn 6.12 ap 0. 34 1907. . c 0. 71 

5 I(II).4:211.4. Q 25.32 hy 3. 70 Titus's mill, W. D. Matthew. W. D. Matthew, Granite. InW. T., p.173 or 13. \lO mt 2.0\l Upham, New Tr. N.Y. Ac. Sci., nb 33.01 il 1. 22 
nn 13.06 hm4.16 Brunswick. XIV, p. 207, 1895. 
c 1. 22 

6 1.114.(1)2.4. Q 30.54 hy 3.64 :Mount Piper, H. S. Washing- Pirsson and Washing- Adamellite 
01' 12.23 mt 0.46 ·Belknap Moun- ton. ton, aplite. ab 34.58 
l\11 13.34 tains, New A .. T: S., XXII, 
c 4. 6\l Hampshire: p. 446, 1906. 

7 1.114.211 .4. Q 32.16 hy 2.12 l\foore's quarry, L. G. Eakins. J3. K. Emers011, Granite. In W. T., p.173 
OJ' 10.01 mt 0.46 Florence, Massa- U.S. G. S. Mon. 32, ab 40.35 il 0.15 
l\1113.62 chusetts. p. 316, 1898. 
c 0.82 

8 1.4-.(1)2.(3)4. Q 25.02 di 2.16 Stony Brook, "\"1\7• T. Hall. F. Bascom, Granite. 
OJ' 22.80 hv 0.(10 Neponset Valley, J. Ac. Nat. Sci. ab 40.85 nit 2.0\l 
an 5. 28 il 0. 76 Massachusetts. Phila., (2), XV, 

hm 0.48 p. 135, 1912. 

9 1.4.(1)2.114. Q 23.28 hy 1. 80 Marblehead Neck, H. S. Washing- H. S. Washington, Rhyolite. In "\V. T., p. 173 
01' 21.18 mt 0. 70 Essex County, ton. J. G., VII, p. 292, nb 44.02 il 0.67 
an 1\.12 hm 1. 28 Massachusetts. 1899. 
c 0.1\1 

10 1.4.112.(3)4. Q 25.68 hy 0. 70 Becket, Massa- G. Steiger. B. K. Emerson, Gneissoid 
or 23.35 mt 0.46 chusetts. U.S. G. S. B. 228, granite. ab 38.77 il 0. 61 
an 6.39 hm 0.80 p. 39, 1904. 
c 1. 43 llp 0. 34 

11 1.114.112.(3)4. Q 30.54 hv 2.12 Mohe~an Quarry, E. Waller. G. S. Rogers, Granite. 
01' 21.68 nit 0. 70 Pee \:skill, Ann. N.Y. Ac. Sci., ab 36.15 it 0.15 
an 6.(\7 New York. XXI, p. 61, 1911. 
c 1. 53 

]2 1.4.2 . .(3)4. Q 28.68 hy 2.!)5 Samtoga Springs, E. W. Morley. H. P. Cushing, Granite or 21.68 mt 1. !12 New York. pers. com. gneiss. ab 3(1.15 il o. 61 
l\11 7. 78 

' 

13 1.114.2.4. Q 32.04 hy 1.12 Cranberry Lake, R. B. Gage. J. v. Lewis, Granite or 15. b7 mt 0. 23 
ab 41.39 il 0.15 New Jersey. N.J. G. S., A. R. gneiss. 
rm 8.34 (1908), p. 74, 1909. c 1. 43 

14 1''.4.112.114. Q 24.18 hy 1. 00 German Valle} , R. B. G~e. J. V. Lewis, Granite. 01' 20.57 mt 2.55 
ab 40.35 il 1. 22 Schooleys Moun- N.J. G. S. A. R. 
l\ll 6.3\) hm 2.56 tain, New Jersey. (1908), p. 76, 1909. c 0. 71 np 0. 34 

15 1".(3)4.2(3) .(3)4. Q '33.06 hy 6. 26 Kemp Mountain, J. E. Pogue, jr. J. E. Pogue,~-· Dacite. Also inN. C. 
01' 16.68 mt 0. 23 n. Uicl, Davidson A. J. S., X '"VIII, G. S. B. 22, nb 28.82 
an 12.79 County, North p. 226, 1909. p. 57, 1910. 
c 1. 22 Carolina. 

16 1.4.2.40 Q 28.a8 hy 2.52 Fairfield, Hardin and E. Sloan, Granite. 
or 17.24 mt 2.0\l Broad.River, Robertson. S.C. G. S. (IV), ab 3(1.15 il 0. 76 
l\1111. !)5 South Carolina. B. 2, p. 201, 1908. 
c 0. 71 

17 1.4.2.114. Q 20.88 dl 1.33 Clover, Hardin and E. Sloan, Granite. 
01' 20.57 hy 2.·12 York County, Robertson, S.C. G. S. (IV), ab 40.35 mt 1.62 
an11. 40 ll 0. 76 South Carolina. B. 2, p. 216, 1908. 

• 18 1.411 •112.4. Q 15.96 di 0. 46 Campbell County', T. L. Watson . T. L. Watson, Granite. Also in Ga. 
01' 22.80 hy 2.05 Georgia. A. G., XXVII, G. S. B. 9A, ab 49.78 
an 7. 78 p. 216, 1901. p. 108, 1902. 

nn 10.01 Georg1a. p. 203, 1901. p. 221, 1902. 

10 I .4".2.(3)4. Q 15.06 di 0.49 O~esby, T. L. Watson. T. L. Watson, Granite. Also in Ga. 
01' 27.24 hy 3. 61 ~lber~ County, A. G., XXVII, G. S. B. 9A. nb 4·1.01 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

AI,O,I Fe,O, 
I 

K,O IH,O+ No. Si02 FeO MgO CaO Na20 H 20- Ti02 P20s l\1n0 Inclusive. Sum. 

----- -----
D I 20 69.17 16.47 I 1.23 n. d. 0.61 2.02 4.89 4. 41 1. 06 99.86 

Sp.gr. 

I 

A4.IV 1. 153 . 161 i .008 (.016) .015 .036 . 079 .047 . 
21 69.08 17.67 1. 41 n. d. 0.64 3.27 4.56 3.29 0.56 100.48 

A4.IV . 1. 151 .173 . 009 (. 018) . 016 . 059 . 074 . 035 

22 68.38 17.79 1. 21 n. d. 0. 72 2.85 4.36 3.57 0.78 99.66 2.'689 
~ 

A4.IV 1. 140 . 174 . 008 (. 016) .018 . 051 .070 . 038 

23 73.09 15.40 0.65 2.10 0.12 1. 74 4.57 2.01 0. 17 99.85 

A3.ill 1. 218 . 151 .004 . 029 .003 . 031 .074 . 021 

24 69.70 18.72 0.65 0. 79 0.45 2.25 5.01 1. 68 0. 71 99.96 

A3.ill 1.162 .185 . 004 . 011 . 011 .040 .080 . 018 

25 67.42 15.88 1. 37 1.14 1. 43 3.49 6.42 2.65 0.05 99.92 

A3. III 1.124 .155 . 009 . 016 . 036 . 062 .103 . 030 

26 66.84 18.22 2.27 0.20 0.81 3.31 5.14 2.80 0.46 trace 100.05 

A3.ill 1.114 .179 .014 .003 .020 .059 .083 .030 -

27 70.05 15.04 0.70 1. 32 1. 04 2.46 4.03 3.33 1.12 0.70 0.36 0.08 0.03 C02 none 100.43 
Zr02 0.02 

A1.1 1.168 .147 .004 • 018 . 026 . 044 .065 . 035 .005 
SOs none - - s none 
]3a0 0.10 
LhO 0.05 

28 67.55 15.68 0.98 l. 02 1.11 2.51 4. 15 2. 86 2. 76 0.38 0.34 0. 12 trace C02 none 99.65 
Zr02 none 

A1.l 1.126 .153 .006 • 01<1 .028 .045 .062 .030 .004 .001 - SOs none 
Cl 0.05 
BaO 0.11 

I SrO 0.03 
LhO none 

29 66.28 16. 21 0. 80 2.06 1.57 3.53 4.36 3. 20 0.78 0. 12 0. 50 0.20 trace BaO 0.34 100.00 
SrO 0.05 

A2. II 1.105 .159 .005 .029 .049 .063 .070 .035 .006 .001 -

30 69.93 14.95 1. 78 0.55 0. 60 1.46 5. 30 '3. 99 0.32 0. 12 0.33 0.33 trace BaO 0.29 100.01 
SrO 0.06 

I 
Al.l .008 

Li20 none 
1.166 .147 .011 .015 .026 .085 .042 .004 .002 -

31 65. 87 16.82 1. 58 1. 23 1. 54 2.65 4.72 3. 15 1.43 0. 37 I trace 99.36 2. 62 

B3. IV 1.098 .165 .010 .Oli . 039 .047 . 076 . 034 .005 -

32 62. 58 16.42 2.46 1. 96 1. 84 2. 47. 4.57 3.91 1.40 0.38 0.40 0.33 0.08 C02 0. 77 100.08 
BaO 0.41 

Al.l 1.043 .161 . 015 .028 . 046 .045 .073 . 041 .005 .002 .001 SrO 0.10 
LhO trace 

I 

33 69.56 15.29 0. 86 2.06 0.69 2.81 3.97 3.36 0. 86 0.55 0. 16 100. 17 

A2.ll 1.159 .150 .005 .029 .017 . 050 .064 .036 .007 . 001 
, 

34 68.95 14.33 1. 17 1.23 0.47 2. 13 5.08 2.58 3.63 0.28 0.42 0. 10 trace Zr02 0.03 100.48 
BaO 0.08 
SrO trace 

Al. I 1.149 .140 .007 .017 .012 .038 .082 .028 .005 . 001 - Li20 trace 
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ORDER 4. QUARDOFELIC. BRITANNARE~Continued. 

SUBRANG 4. DOSODIC. LASSENOSE-Continued. 

- ·---- -----------.-----------~--------------.-----------~-----------------,,---------~~----------

No. 

20 

21 

22 

23 

24 

25 

2G 

27 

28 

29 

30 

Symbol. 

!.411 .2.(3)4. 

1.4.2(3).114. 

1.4.211 .(3)4. 

111 .(3)4.2.4. 

!.4.2.411 • 

. I 

Norm. 

Q 17.64 hy 3.61 
or 26.13 
ub 41.39 
un 10.01 

Q 20.70 hy 3. 98 
or 19.46 
ah 38.77 
an 16.40 
c 0.52 

Q 21.36 hy 3.91 
or 21.13 
ab 36.!\8 
un 14.18 
c 1.53 

Locality. 

Near Atlanta, 
Fulton Cotmty, 
Georgia. 

Newnan; 
Coweta County, 
Georgia. 

Newnan, 
Coweta County, 
Georgia. 

Q. 33.48 hy 3.60 Marquette, 
or 11.(\S mt 0· 93 Fox. River Val-1 
ab 38.77. 
an 8. 62 ley, Wisconsin. 
c 2.fi5 

Q 28.56 hy 2.02 
or 10. 01 mt 0. 93 
ab 41.92 
an 11.12 
c 4. 7!) 

Kawishi wi River, 
Minnesota. 

I(II).4(5).(1)2.4. 
0
Qr 1

16
1..9

68
4 dl 8.83 Kekequabic Lake, 

ab 53. 97 ~~ g: gg Minnesota. 

1.4.211 .4. 

L4.2.(3)4. 

I .'14. 211 . 114. 

I(ll) .4.211 •114. 

L4.(1)2. 114. 

an 6. 22 

~ {~:~~ !~ 5:~8 Kekequabic Lake, 
ab 43. 49 hm 1. 76 Minnesota. 
on HI. 40 
C O.fil 

Q 26. iO hy 3. i9 
or 19. 46 mt 0. 9:J 
ab 34. 0!\ il 0. 7!\ 
an 12.23 
c: 0. 31 

Anac;onda Range, 
Philipsburg 
quadrangle, 
~fontana. 

Q 27. 48 hy 3. 33 Big Butte, 
~i> ~~: ~~ Ift 5: ~i · - Butte, 
an 11. !i!l ap o. 34 Montana. 
c 1.92 

Qli.76 di 0.89 
or 19. 46 hy 6. •84 
ab 36. 68 mt 1. lf.i 
an 15.01 il 0. 91 

ap 0. 51 

Q 21. 06 hy 1. 50 
or 23. 35 rot 0. 93 
ab44.54 il 0.61 
an 5. 2S hm 1. 12 

ap 0.67 

Sweet Grass Creek, 
Crazy Mountains, 
Montana. 

North part of 
Crazy Mountains, 
Montana. j 

Analyst. 

T. L. Watson. 

T. L. Watson. 

T. f,. Watson. 

Reference. 

T. L. Watson, 
A. G., XXVII, 
p. 216, 1901. 

T. J_,, Watson, 
A. G., XXVII, 
p. 205, 1901. 

T. L. \Vatson, 
Ga. G. S. B. 9A, o 

p. 85, 1902. 

\V. W. Daniells. Hobbs and Leith, 

A. D. Meeds. 

Dodge and 
Sidener. 

Dodge and 
Sidener. 

G. Steiger. 

H. N: Stokes. 

W. F. Hille
brand. 

W. F. Hille
brand. 

B. Un. \Vise. No.158, 
p. 262, 1907. 

U. S: Grant, 
Minn. G. S. 21 A. R., 
p. 43, 1893. 

• 1J. S. Grant, 
Minn. G. S. 21 A. R., 
p. 41, 1893. 

U.S. Grant, 
Minn. G. S. 21 A. R., 
p. 41, 1893." 

Emmons and Calkins, 
U.S. G. S. P. P. 78, 
p. 106, 1913. 

W. H. Weed, 
U. S. G. S. P. P. 74, 
p. 45, 1912. 

J. E. Wolff, 
U.S. G. S. B. 148, 
p. 142, 1897. 

J. E. \Volff,· 
U.S. G. S. B. 1.48, 

. p. 142, 1897. 

31 I11 .4.2.'14. Q 18. 12 hy 4. 30 
or 18. 90 rot 2. 32 
ab39.82 n 0.61 
an 13.07 

Castle, 1 L. V. Pirsson. Weed and Pirsson, 
U. S. G. S. B. 139, 
p. 106, 1896. 

c 0.82 

Castle Mountains, i 
Montana. 1 

i 
32 1(11).4(5).2.(3)4. Q 13.68 hy 5. 79 Near Yogo Peak, 

~l) ~~: ~ Wt ~: ~~ Little Belt 

33 111 . 4. 211 . (3 )4. 

34 '11.4.2.4. 0 

rm 10.56 ap 0.67 Mountains, 
c o. 92 Montana. 

Q 25.86 hy 3. 9•1 
or 20.02 mt 1. 16 
ab 33. 54 il 1. 06 
an 13.07 ap 0. 34 
c 0.31 

Schafer Butte, 
Boise County, 
Idaho. 

Q 24.42 di 1.14 Nez Perces Region, 
~b !~: ~~ !:it ~: ~g Idaho. 
an 8. 34 il 0. 76 

ap 0. 34 

W. F. Hille
brand. 

G. Steiger. 

W. F. Hille
brand. 

L. V. Pirsson, 
U.-S. G. S. A. R. 20. 
III, p. 514, 190G. . 

W. Lindgren, 
U. S. G. S. A. R. 20, 
III, p. 81, 1900. 

I. C. Russell, 
U. S. G. S. B. 228, 
p. 158, 1904. 

Rock name. 

Granite. 

Granite. 

Granite. 

Aporhyolite 
porphyry. 

Quartz 
porphyr~'· 

Augite 
O'ranite 
(porphy
ritic). 

Augite 
granite. 

Granodiorite. 

Rhyolite
dacite 
obsidian. 

Porphyrite. 

Granite 
porphyry. 

• 
Porphyry. 

Syenite 
porphyry. 

Quartz 
monzonite. 

Volcanic 
sand. 

Remarks. 

Also in J. G., 
IX, p. 119, 
1901. 

Also in Ga. 
G. S. B. 9A. 
p. 87, 1902. 

In W. T., p.l73. 

Also in A. G., 
XI, p. 385, 
1893. 

In W. T., p. 173. 

Also in A. G., 
XI, p. 385, 
1893. 

In W. T., p. 173. 

In vV. T., p. 175. 

In W. 'l'.,·p.173. 

In W. T., p. 173. 

In W. T., p. 173. 

Ii.1 W. T., p.175. 

In W. T., p. 175. 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
------ ---------- --- --------- -~---

35 68.43 16.08 1.59 n. d. 1. 15 2.93 5.36 4.19 0.61 0.11 0. 26 100.71 

A4. IV 1.141 .158 .010 (.020) .029 .052 .086 .045 .004 

., 

36 75.50 13.25 1. 02 0.91 0.07 0.90 4. 76 2. 85 0.41 none none none SO a 0.32 100.05 
Li20 0.06 

A2. II 1. 258 .130 .006 . 012 .002 . 016 .077 .031 -- -- -

" 

37 72.59 13.47 1. 58 1. 32 1. &5 2. 12 4. 63' 2.52 0.18 0.52 none FeS2 0.26 100.24 

A2. II 1. 255 .132 .010 .018 .026 .038 .074 .026 .006 --
38 70.52 15.85 2.28 o. 36. 0.09 2. 59 \ 3.93 3.43 o. 3~ trace 0. 17 0.09 803 0. 29 99.95 

I Li20 trace 

A2. II 1.175 .155 .014 .005 .002 .047 .063 .036 -- ~001 .001 

39 70.24 17.36 1. 38 0. 79 0.53 2. 74 3. 69 2. 65 0. 71 trace trace none C02 none 100.09 
SO a trace 
CJ none 

A2. II 1.171 .170 .009 
() 

.011 .013 .049 .059 .029 - -- - Li20 none 
0 

40 69.24 15.30 1. 72 0. 69 0.95 2.98 4.46 2.52 1. 30 0.65 trace trace SO a 0.27 100.08 
LhO none 

A2. II 1.154 .150 .011 .010 .02-1 .053 . 072 .027 .008 - -

0 

4 1 67.95 14.98 2.33 0.95 1. 42 3.98 4.39 2.86 0.61 0.37 0.45 0.07. 0.09 SO a 0.11 100.79 
BaO 0. 23 
SrO trace 

1. I 1. 133 .147 • 015 • 013 . 036 .071 • 071 . 030 .006 - .oot A 

4 2 67.49 16.18 1. 30 1. 22 1. 34 2.68 4.37 2.40 2.69 0.13 0.13 0.08 100.01 

A 2. II 1.125 .159 .008 . 017 . 034 • 048 .070 . 026 .002 .001 .001 

3 66.64 16.22 1. 84 1. 06 1. 25 2.41 5.11 3.86 0.55 0.52 0.29 0.16 trace C02 none 100.34 
Zr02 0.01 

4 
s trace 

A 1. I 1. 111 .159 . 012 . 015 • 031 .043 .082 .041 .004 . 001 - Cr20a trace 
V20a 0. 01 
BaO 0. 27 
SrO 0.14 

4 65.64 17.29 3.07 1. 29 1. 78 1. 98 5.77 2.44 1. 03 none 0.23 trace C02 0.17 100.73 
SO a trace 

4 

0 
CJ trace 

2. II 1. 094 .170 . 019 . 018 . 045 . 036 .093 . 026 . 002 - LhO 0.04 A 

5 64.65 17.80 2.33 2.10 0.81 l. 73 4.18 2.83 3.06 trace trace trace SO a 0.43 100.09 
Li20 0.17 

4 

A 3. III 1. 078 .175 .014 .030 ,020 . 032 . 068 .030 -- -- -

4 6 67.78 16.67 1. 99 0.51 0. 71 2.67 4.91 3.43 1. 44 0.19 trace 100.30 

A 3, III 1. 130 • 163 • 013 . 007 . 018 . 048 . 079 . 036 .001 -

7 68.30 16.24 l. 60 l. 63 1. 05 2.79 3.90 3~52 0.71 0.13 0.12 BaO trace 100.03 
SrO 0.04 

4 

A 2. II 1. 138 .159 .010 .022 .026 .050 .063 . 037 .001 .002 
LhO trace 

4 8 67.49 17.76 2.54 0.08 0.35 1. 67 5.03 4.40 0.52 trace trace 99.84 

A 3. III 1. 125 . 174 • 015 . 001 .009 . 030 . 080 • 047 - -

4 9 66.46 17.91 2.42 0.35 0.49 2.89 4.79 3.74 1.-01 trace 100.06 

A 3. III 1.108 .175 .015 .005 . 012 . 051 .077 .039 -
\ 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. LASSENOSE-Continued. 

I 

No. Symbol. Norm. I Locality. Analyst. Reference. Rock name. Remarks. 

·- ---·---- --- I 

35 111.4( 5 ). 112. (3)4. Q 13.38 di 5. 78 White Knob, T. T. Read. Hemp and Gunther, Quartz ... 
or 25.02 hy 3.1R Mackay; Tr. Am. Inst. M. E., porphyry. ab 45. Ofi 
l\11 7.51 Idaho. XXXVII, p. 311, 

1907. 

36 I. (3)4. (1)2.4. Q 34.20 hy 0. 99 Obsidian Cliff, J. E. Whitfield. J. P. Iddinr,, Rhy~lite. Also in 
or 17.24 mt 1. 39 Yellowstone U.S. G. . B. 150, U.S. G. S. ab 40.35 
1111 4.45 National Park. p. 160, 1898. Mon. 32, (II), 
c 0.61 p. 426, 1899. 

~ In vV. T., p. 175. 

37 111•114.2.4. Q 30.42 di 1. 30 Near Willo-\v Park, J. E. Whitfield. J. P. Iddings, Obsidian. In W. T., p.175. or 14.46 hy 2. 26 
ab 38.78 mt 2.32 Yellowstone U. S. G. S. Mon. 32, 
1\11 8.90 il 0.91 'National Park. (II), p. 426, 1899. 

38 1.114.2.(3)4. Q 29.4(i hy 0.20 Bunsen Peak, J. E. \Vhitfield. J. P. Iddings, Dacite In y.,r, T., p.175. 
or 20.02 mt 1.39 Yellowstone U. S. G. S. Mon. 32, porphyry. ab 3a. 01 hm 1.28 
on 12. 2a ap 0.34 National Park. (II), p. 87, 1899. 
c 1. 22 

39 !.~3)4.2(3).'14. Q 31.80 hy 1.56 Birch Hills, J. E. Whitfield. J. P. Iddin§s, Dacite In W. T., p. 175. 
or Hl. 12 mt 2.09 Yellowstone U.S. G .. Mon. 32, porphyry. ab 30.92 
an 13.62 N ation~l Parle (II), p. 163, 1899. 
c 3.37 

40 !.4.2.4.0 Q 26.04 hy 2.40 Electric Peak, J. E. Whitfield. J. P. Iddin§s, Quartz Also in 
or 15.01 mt 0.46 Yellowstone U. S. G. . Mon. 32, diorite U.S. G. S. ub 37.73 il 1. 22 
an 14.18 hm 1.44 National Park. (II), p. 116, 1899. porphyrite. A. R. 12, p. 

627, 1891. 
In W. T., p. 175. 

41 I(II) .4 .211 .4. Q 22.44 di 5.·!0 Sepulchre Moun- T. M. Chatard. J. P. Iddings, Andesite In W. T., p. 175. 
or 16. OS hy 1.10 tain, Yellowstone U.S. G. S.Mon. :32, breccia. 
ab 37.20 mt 1. 86 National Park. (II), p.272, 1899. 1\11 11.79 il 0. 91 

hm 1.12 

42 I11.4.211 A. Q 25.02 hy 4,52 Sepulchre Moun- L. G. Eakins. J .. P. Iddings, ' Dacite. Also in U.S. 
or 14.46 mt 1. 86 . tain, Yellowstone U.S. G. S. A. R. 12, G. S. Mon. 32, 
ab 36.68 il 0.30 National Park. p. 648, 1891. (II), p. 135, an 12.51 ap 0.34 
c I. 84 1899. 

In W. T., p. 175. 

4~{ I11 .411 .2.114. Q 15.96 di 0.86 Sulphur Creek W. F. Hille- HtYue and Jagga.r, Syenite In W. T., p.175. 
or 22.80 11y 2. 70 BasinNYellow- brand. . S. G. S. B. 168,. porphyry . 
ab 42.97 mt 2.55 stone ational p. 95, 1900. an 10.01 il 0.61 

hm 0.16 Park. 
ap 0.34 

4<1 I11 .411.2.4. Q 16.62 hy 4 . .50 GrYe Peak, J. E. Whitfield. J. P .. Iddings, Andesite In W. T., p. 175. 
or 14. 46 mt 4.18 ellowstone ' U.S. G. S. Mon. 32, porphyry. 
ab 48.73 hm0.16 National Park. (II), p. 81, 1899. an 8.06 ap 0.67 
c 2.24 

45 I11.4.2.4. Q 23.64 hy 4.11 Elk Creek, J. E. Whitfield. J. P.· Iddings, Trachyte- In W. T., p. 175. 
or 16. (i8 mt 3. 24 Yellowstone I U.S. G. S. Mon. 32, rhyolite. 
ah 35.63 National Park. (II), p. 325J 1899. an 8.34 
c 4. 79 

46 !.4.2.40 Q 19.92 hy 1. so Garfield Peak, L. G. Eakins. W. Cross, Dacite. In W. T., p. 175. 
or 20.02 mt 1. 62 Wyoming. U.S. G. S. B. 148, 
ab 41.40 hm 0.96 p. 116, 1897. an 12.51 ap 0. 34 
c 0.31 

47 111.4.211.(3)4. Q 2'1.24 hy 4. 45 Chicago Mountain, W. F. Hille- W. Cross, Quartz InW.T.,p.177. 
or 20.57 mt 2.32 Ten Mile District, brand. U.S. G. S. A. R. 14, porphyrite. 
ab 33.01 np 0.34 Colorado. p. 227, 1894. an 13.07 
c I. 22 

48 1.4.2.(3)'1. Q 17.64 hy 0.90 Rosita Hills, L. G. Eakins. W. Cross, Dacite. In vV. T., p. 175. 
01' 26.13 mt 0. 23 Colorado. U.S. G. S. A. R. 17, 
ab 41.92 hm 2.24 II, p. 324, 1896. 

0 

an 8.34 
c I. 73 

4!) !.4.2.11<1. Q 17. 8S hy 1. 20 Bald Mountain, L. G. Eakins. W. Cross, Dacite. In W. T., p. 177. 
or 21.68 mt 1.16 Rosita, Colorado. U.S. G. S. A. R.17, 
ab 40.35 hm 1.60 II, p. 324, 189G. 111114.28 
c 0.82 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K 20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

----·---- --- --- ---------- ------------ ---

50 65.71 18.30 1.19 l. 53 0.98 2.17 5.00 3 .. 95 l. 39 0.02 100.24 

A3.11.1 1. 095 . 179 . 007 . 021 . 025 . 039 . 080 . 042 

51 64.72 14.18 1. 58 0.40 0.50 2.62 3.88 1. 82 6.82 2.68 0.43 0.08 trace C02 trace 100.20 
SO a trace 

0 

. 005 
Cl trace 

1. 079 .139 . 010 . 006 . 013 .046 .063 .020 - - BaO 0. 28 Al. I 
SrO 0. 21 

52 61.36 16.36 3.59 1. 45 1. 75 3.59 4.04 3.64 1. 56 1. 34 0.51 0.36 0.07 C02 0.64 '"100.50 
BaO 0.12 

Al. I 1. 023 .160 .023 . 020 . 044 . 064 . 065 .03! .006 .003 . 001 
SrO 0.12 

65.30 15.92 1. 37 2.19 1. 59 3.89 4.01 3.08 0. 78 0.34 0.50 0.29 0.05 C02 0.27 99.20 
Zr02 none 

53 

B1. II 1. 088 .156 . 009 . 031 .040 .070 . 065 . 033 .006 . 002 - s 0.20 
Cr20a none 
RaO 0.12 
SrO none 

65.27 15.75 2.31 1. 85 1. 62 4.09 3.92 3.25 0.53 0.21 0.55 0.25 0.10 C02 trace 99.91 
Zr02 0.02 

54 

1. 088 .155 . 014 . 026 . 041 .073 .063 . 035 .007 .002 . 001 
803 none 
Cl 0.01 Al.I 
FeS2 0.02 
Cr20a none 
BaO 0.11 
SrO 0.05 
Li20 trace 

67.98 15.53 2.68 0.18 l. 47 3.39 4.53 3.00 1. 05 0.11 0.34 .o. 33 0.04 C02 none 100.63 s none 
55 

A2.II 1. 133 .152 . 017 . 003 . 037 ' . 061 .073 . 032 . 004 . 002 -

56 65.78 17.32 3.68 0.46 0.47 1. 66 5.23 4.64 0.14 0.27 0.13 0.32 100.10 

A2. II 1. 096 .170 . 023 . 007 . 012 . 030 .084 .049 .003 .001 .005 

, 
63.11 16.73 2.68 1. 39 1. 22 3.88 4.76 3.48 1.09 0.32 0.80 0.25 0.11 C02 none 100.03 

Zr02 none 
57 

s 0.03 
1. 052 . 164 . 017 . 019 . 031 . 070 .077 . 037 . 010 . 002 . 002 nao 0.16 Al. I 

62.36 17.78 2.74 1. 66 1. 37 4.49 4.75 3.37 0.26 0.11 0.73 0.29 0.12 C02 none 100.09 
Zr02 none 

58 
s 0.03 

1. 039 .174 . 017 . 023 . 034 . 080 .077 .036, . 009 . 002 .002 BaO 0.03 Al. I 

68.76 15.22 2.72 1. 74 0.72 1. 68 4.42 3. 73 O.G6 0.16 0.31 0.15 trace C02 none 100.27 2.48 
SO a none 

59 

.·o3o 
Cl trace 

1.146 .149 . 017 . 024 . 018 .071 . 039 .004 . 001 --A2. II 

66.98 16.47 2.31 2.14 0.52 2.02 5.05 3.32' 0.59 0.12 0.35 0.13 trace C02 none 100.00 2.48 
SO a none 

60 
Cl trace 

A2. II 1. 116 . 161 . 014 . 029 . 013 .036 . 082 . 035 . 004 . 001 -

66.85 16.48 2.96 0.43 1. 27 3.06 4.70 2.48 1. 66 0.09 0.39 o.ll C02 none 100.48 2.48 
SO a none 

61 
Cl trace '"-

A2. II 1. 114 I .162 . 019 .006 . 032 . 055 .076 . 027 . 005 . 001 
I 

I 

66.50 16.55 2.25 2.58 0.87· 2.75 4.55 3.36 0.16 0. 12 0.59 0.19 trace C'02 none 100.47 2.56 
SO a none 

62 
Cl trace 

A2. II 1. 108 . 162 .014 . 036 . 022 . 049 .074 .036 .007 . 001 -
" 

65.99 16.14 2.28 1. 84 ]..47 3.57 4. 73 2.90 0.67 0.15 0.68 0.15 C02 none 100.57 2.53 
Zr02 trace 

63 
SO a none 

1. 100 . 158 . 014 .Q25 . 037 . 064 .076 . 031 .009 .001 Cl trace A2. II 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. LASSENOSE-Continued. 

No. Symbol. . Norm. Locality. Analyst . Reference. Rock name. Remarks. 

1.411.2.11•1. Q 14.76 hy 4.35 Crested Butte, L. G. Eakins. W. Cross, Quartz In W. T., p. 177. or 23.35 rot 1.62 West Elk Moun- U. S. G. S. A .. R. 14, porphyrite. ab 41.92 
an10. 84 tains, Colorado. p. 227, 1894. 
c 1. 84 

50 

I 

1.114.211.4. Q 28. os· di 0. 22 Windh Gap, H. N. Stokes. W. Cross, Rhyolite Not ir: W. T. or 11. 12 hy 1.20 Tel uride quad- U.S. G. S. Fol. 57, vitrophyre. ab 33. OL mt 0. 23 
an 12. 79 il 0. 76 rangle, Colorado. p. 6, 1899. 

hm 1.44 

51 

I(II).4.2.(3)4. Q 16.98 lly 4.40 Porphyry Basin, G. Steiger. Cross and Howe, Quartz or 21. 13 mt 3.48 Ouray butd- U.S. G. S. Fol.153, monzonite ab 34.06 il 0. 91 
an 10.84 hm 1. 28 rangle, ol.orado. p. ·12, 1907. porphyry. 
c 1. 84 ap 1. 01 

Cc 1.50 

52 

I(II) .. 4.2(3).'14. Q 19.32 di 1.11 Troy1 Ray District, W. T. Schaller. F. L. Ransome, Diorite or 18.35 lty 5. 71 Anzona. U. S.,G. S. rec.lab. porphyry. ab 34.06 rot 2.09 

53 

an 16.12 jJ 0.91 
ap 0. 67 

1(1I).4.2(3).(3)4. Q 1!!.80 di 1. 97 Bia Cottonwood W. F. H,ille- J. M. Boutwell, Granite. 
or 19. 4f3 hy 3.!JB anyon, Park brand. U. S. G. S. B. 419, ab 33.01 mt 3. 25 
an 15.85 il 1. 06 City quadrangle, p. 122, 1910. 

ap 0. 67 Utah. 

54 

111.4.2.4. Q 21.90 di 1. 51 J ohnsons Mesa, J. G. Faj.rchild. J. B. Mertie, Trachyte. or 17.79 hy 3. 00 Colfax County, U. S. G. S. rec. lab. ab 38.25 il 0.16 
an13. 07 hm 2.68 New Mexico. 

/ 
ap 0. 67 

55 

111.4(5).'12. (3)4. Q 13.92 lly 1. 20 San Mateo T. M. Chatard. J. S. Dill&, Andesite. IuW.T.,p.177. or 27. 24 rot 2.0!J Mountain, U. S. G. S. B. 148, ab 44.02 il 0.46 
an 7. 23 hm 2.24 Mount Taylor, p. 185, 1897. 
c 1. 02 ap 0. 34 New Mexico. 

56 

1(1I).4(5).2.114. Q 13.02 di 4. 32 Ortiz Mountains, M. W. Adams. , I. H. Ogilvie, Dacite. 
01' 20. b7 lty 1.10 near Albu- J. G., XVI, p. 231, ab 40.35 mt 2.55 
an 13.90 il 1.52 querque, I 1908. 

Jnn 0.96 New Mexico. 
ap 0.67 

57 

111.4(5).2(3) .'14. Q 11.58 di 2.59 Ortiz Mountains, M. W.-Adams. I. H. Ogilvie, Dacite. or 20.02 hy 2. 20 near Albu- J. G., XVI, p. 321, ab 40.35 mt 3. 25 
an 16.96 il 1. 37 querque, 1908. 

58 

hm 0.80 New Mexico. 
ap 0.67 

111.4.2.(3)4. Q 24.66 hy 2.20 Kendrick Peak, H. H. Robin- H. H. Robinson, Dacite. or 21.68 mt 3. 94 Flan Francisco son. U. S. G. S. P. P. 76, ab 37.20 il 0. 61 
l\11 7.51 ap 0. 34 Mountains, p. 116, 1913. 
c 1. 22 Arizona. 

59 

111.4.2.4. Q 19.44 hy 2. 7.5 O'Leary Peak, H. H. Robin- H. H. Robins6n, Dacite. or 19.46 mt 3. 25 San Francisco son. U. S. G. S. P. P. 76, I 
ab 42. !l7 il 0. 61 

Mountains, p. 117' 1913. -an 9.17 ap 0. 34 
c 1.12 Arizona. 

60 

111.4.211.4. Q 21.60 by 3. 20 Mormon Mountain, H. H. Robin- H. H. Robinson., Dacite. 
01' 15.01 mt 0. 23 San Francisco son. U. S. G. S. P. P. 76, ab 39.82 il 0. 76 
lU1. 14.46 lim 2.88 Mountains, p. 127' 1913. c o. 71 ap 0.34 Arizona. 

61 

111.4.2.114. Q 19.14 l!y 4.18 San Francisco Peak, H. H. Robin-· H. H. Robinson, Dacite. or 20.02 rot 3. 25 San Francisco son. U. S. G. S. P. P. 76, ab 38.77 il 1. 06 
nn 12.79 ap 0. 31 Mountains, . p. 120, 1913. 
c 0.61 Arizona. 

62 

I(II).4.2'1.4. Q 18.42 di 2.16 Bill Williams Moun- H. H. Robin- H. H. Robinson, Dacite. or 17.24 l!y 2. 96 tain, San Fran- • U.S. G. S. P. P. 76, ab 39.82 mt 3. 25 son. 
' an 14. 18 il 1. 37 cisco Mountains, p. 129, 1913. 

ap 0.34 Arizona. 

63 

42423 °-17--15 
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No. 

64 

A2. II 

65 

Al. I 

66 

A2. II 

67 

A2.II 

68 
A2. II 

69 

Al.I 

70 

A1. I 

71 

A.l. I 

72 . 

A1. I 

73 

A.1;I 

74 

A2. II 

75 

A2.ll 

76 

A2. II 

77 

A2. II 

78 

Al. I 

Si02 

---
65.92 

1. 099 

64.60 

1. 077 

64.82 

1. 080 

70.95 

1. 183 

69.35 

1. 156 

68.95 

1. 149 

68.04 

1.134 

68.04 

1. 134 

63.18 

1. 053 

67.04 

1. 117 

67.01 

1. 117 

73.16 

1~219 

72.32 

1. 205 

71.41 

1. 190 

75.32 

1. 255 

Al20 3 Fe20 3 FeO 

--- ------
17.12 4.68 0.15 

.168 .029 .002 

16.60 2.62 2.38 

.163 .016 .033 

18.27 3.48 0.56 

.179 .022 .008 

16.30 1.01 0.36 

.160 .006 .005 

"' 
15.71 1.18 0.43 

.154 .008 .006 

15.84 1.14 0.56 

.155 .007 .008 

17.20 0.34 0.67 

.169 .002 .009 

15.82 2.34 0.84 

.155 .015 . 012 

16.47 2.36 2.28 

.162 .015 .032 

16.71 1.46 2.08 

.164 .009 .029 

17.91 1.30 n. d. 

.175 .008 (.016)" 

12.78 1.43 1. 20 

.125 .009 .017 

14.53 0.67 1. 37 

.142 .004 .019 

14.38 1. 33 1.17 

.141 .008 .016 

13.17 0.27 0.98 

.129 .002 . 014 

CHEMICAL ANALYSES OF IGNEOUS ROCKS . 

CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Gontinued. 

MgO CaO Na20 K20 H20+ H20- Ti02 P20s 

---------- ---------

0.86 2.59 4.49 3.10 0.26 0.10 0.51 0.25 

.022 .046 .073 .033 .006 .002 

0.93 3.06 5.12 3.43 0.10 0.18 0.80 0.18 

.023 .055 .082 . 036 .010 . 001 

0.85 2.89 5.05 2.67 0.20 0.56 0.23 

.021 . 052 .081 .028 .007 . 002 

0.23 1. 85 5.16 3.34 0.37 0.26 0.23 trace 

.006 .033 .083 . 035 .003 -

I 
0.36 1. 79 4.78 3.63 0.97 1.15 0.19 0.08 

-
.009 .032 .077 . 038 .002 -

0.24 1. 96 4.56 3.69 1. 49 0.86 0.22 0.08 

.006 :o35 .074 . 039 .003 -

1.05 2.21 5.33 2.65 1. 23 0.60 0.41 0.12 

.026 .039 .085 . 029 .005 .001 

0.80 3.'26 3.93 3.32 0.77 0.37 0.42 0.15 

. 020 .058 .063 .035 .005 .001 

1. 33 4.77 4.40 2.93 0.60 0.27 0.60 0.28 

.033 .085 .071 .031 .008 .002 

1. 09 3.26 5.07 1. 84 0.51 0.08 0.51 0.27 

.027 .058 .082 .020 . 006 .002 

0.42 1. 86 5.33 4.56 0.48 0.16 0.10 trace 

• 011 .033 .. 085 .049 .001 -

0.55 2.00 3.84 3.08 0.87 0.06 0.30 0.15 

• 014 .036 .062 .033 .004 .001 

0.58 1. 52 4.46 3.51 0.67 0.06 0.30 0.17 

. 015 . 027 .072 .037 .004 .001 

1.13 2.51 4.12 2.97 0.30 0.09 0.34 0.13 

.028 .045 .066 .032 .004 .001 

" 

0.42 1. 48 4.77 2.14 0.73 0.18 0.16 0.04 

.011 . 026 .077 .022 .002 -

MnO Inclusive. Sum. Sp.gr. 

C02 none 100.05 2.60 
SO a none 
Cl trace 

0.06 C02 none 100.10 2. (i6 
SO a none 
Cl trace 

- BaO 0.04 
SrO none 

0.20 99.78 

.003 

trace Zr02 trace 100.10 
SO a trare 
s trace 

- BaO 0.04 

trace Zr02 trace 99.71 s trace 
BaO 0.07 - I 

trace Zr02 0.01 99.67 s none 
BaO 0.07 

-
I 

0.06 Zr02 0.01 100.34 
V20s trace 
FeS2 0. 24 

. 001 CuS 0. 02 
ZnS 0.03 
BaO 0.10 
SrO 0.03 
MoO none 

0.07 C02 0.04 100.24 
Zr02 none 
s trace 

.001 NiO none 
BaO 0.06 
SrO 0. 01 
LhO trace 
Cu trace 

0.15 BaO 0.15 99.86 
SrO 0.09 
LhO trace 

.002 

0.16 C02 none 100.16 
Zr02 0.05 
s none 

.002 NiO none 
BaO 0.03 
SrO trace 

trace C02 none 99.86 
BaO 0.60 
SrO 0.13 - LhO none 

trace 99.42 

-

0.02 100.18 

-

0.04 C02 0.12 100.07 2.653 
BaO 0.03 

I -

trace C02 0.03 100.03 
Zr02 none 
FeS2 0.09 - BaO 0. 23 
SrO 0.02 
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ORDER 4. QUARDOFELIC. 1 BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. LASSENOSE-Continued. 

-· 

No. Symbol. 
I 

Norm. 
I 

Locality. 

I 
Analyst. Reference. Rock name. Remarks. 

64 ! 11.4.2.4. Q 21.78 hy 2. 20 Elden Mountain, H. H. Robin- H. H. Robinson, Dacite. 
or IS. 35 il 0.30 San Francisco son. U. S. G. S. P. P. 76, ub 38.25 hm 4. 68 
un 10.84 ru 0.32 Mountains, p. 125, 1913. 
c 2.35 up 0. 67 Arizona. 

65 I(Il).411.2.4. Q 14.52 di 1. 57 San Francisco H. H. Robin- H. H. Robinson, Dacite. 
or 20.02 lly 2. 46 Mountains, son. U. S. G. S. P. P. 76, ub 42.97 mt 3. 71 
an 12.51 il 1. 52 Arizona. p. 123, 1913. 

ap 0:34 

6G 111.4.2.4. Q 18.90 hy 2.10 San Francisco T. M. Chatard. U.S. G. S. B. 148, Andesite. In W. T., p. p7. 
or 15.57 mt 0. 93 Moup.tains, p. 188, 1897. ub 42.44 il 1. 06 
an 12.51 hm 2.88 Arizona. 
c 2.55 ap o. 67 

67 1.4.2.40 Q 24.18 hy 0.60 Schultze Ranch, W. F. Hille- F. L. Ransome, Granitite. 
or 19.46 mt 0.46 Globe District, brand. U. S. G. S. P. P. 12, ab 43.49 il 0. 41i 
an 9.17 hm 0.64 Arizona. p. 69, 1903. 
u 0.92 

68 !.4.2.114. Q 23.58 hy 0.90 Schultze Ranch, W. F. Hille- F. L. Ransome, Granite 
or 21.13 mt 1. 39 Globe District, brand. U.S. G. S. P. P. 12, porp!1yry. ub 40.35 il 0.30 
Ull 8.90 hm 0.32 Arizona. p. 69, 1903 .. 
c 0.91 

69 !.4.2.(3)4. Q 23.70 hy 0.60 Hog Ranch, W. F. Hille- F. L. Ransome, Granite 
or 21.68 mt 0.03 Globe District, brand. U.S. G. S. P. P. 12, porphyry. ab 38.77 il o. 46 
nn 9. 73 hm 0.48 Arizona. p. 69, 1903. 
c 0. 71 

70 !.4.2.4.0 Q 21.00 hy 2.86 R~rson Mine, W. F. Hille- W. Lind <fen, Monzonite 
or Hi.l2 mt 0.46 orenci District, brand. U.S. . S. P. P. 43, porphyry. ub 44.54 il 0. 76 
an 10.01 ap 0.34 Arizona. p. 168, 1905. 
c 1. 84 

I 
7.L !.4.2(3).(3)4. Q 24.96 hy 2.00 Tombstone, R. C. Wells. F. L. Ransome, Rhyolite 

or 10.46 mt 1. 86 Arizona. U.S. G. S. rec. lab. porphyry. ub 33.01 il o. 7(} 
an 15.29 11m 1.12 
c 0.20 up 0.34 

-
72 I(II) .411.2(3) .4. Q 15.54 di 4. 02 Sierra Carrizo, W. F. Hille- W. Cross, Hornblende In W. T., p. 225. 

01' 17.24 hy 2.82 Arizona. brand. U.S. G. S. A. R. 14, porphyrite. tlb 37.20 mt 3. 48 
an 16.68 il 1. 22 p. 165, 1894. 

ap 0.67 
I 

73 111.4.211.4. Q 21.48 hy 4. 94 Mount Sanford, G. Steiger. W. C. Mendenhall, Andesite. 
or 11. 12 mt 2. 09 Copper River U.S. G. S. B. 228, ub 42.97 il 0.91 
an 14.46 up O.li7 Basin, Alaska. p. 271, 1904. 
c 1. 02 

74 1.4(5).2.(3)4. Q 13.98 hy 3. OS Forty Mile Creek, H. N. Stokes, J. E. Spurr, Alaskite In W. T., p.177. or 27.24 il o. 1,i n. Canyon Creek,· A. G., XXV, porphyry. ub 44.54 
an 10.29 Alaska. ' p. 231, 1900. 
c 0. 41 

75 1.(3)4.2.114. Q 34.08 di 0.68 Collins Gulch, M. F. Connor. C. Camsell, Granite. or lil.35 l1y I.liO Tulameen Dis- Can. G. S. Mem. 26, ab 32.49 mt 2.09 
an 8.34 il 0. 61 trict, British p. 46, 1913. . 

ap 0.34 Columbia. 

76 1.4.2.114. Q 2S.62 hy 2.05 Otter Lake, M. F. Connor. C. Camsell, Granite. 
or 20.57 mt 0.93 Tulameen Dis- pers. com., 1913. ub 37.73 il 0. 61 
an 6.1\7 ap 0.34 triet, British 
c 0.92 Columbia. 

77 1.114.2/'4. Q 29.16 lly 3. 33 Silver Creek, M. Dittrich. R. A. Daly, Granite. 
or 17.79 mt 1.8li Skagit Range, Can. G. S. Mem. 38, ab 34.58 il 0.6l 
an 11.68 ap o. 34 British Columbia. (I), p. 537, 191.2. 
c 0.10 

78 1.(3)4.2.4. Q 35.28 lly 2.42 Bald Mountain, \V. F. Hille- J. S. Diller, Dacite or 12. 2.1 mt 0.4ti Port Orford brand. U.S. G. S. Fol. 89, porphyry. ab 40.35 il 0.30 
an 7. 23 6uadrangle, p. 4, 1903. 
c 0. 41 re(}'o:r.1. 

0 
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CLASS I. PERSALANE-Continued. 

RANG 2 .• DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ Rz0- Ti02 P 20 5 1 MnO Inclusive. Sum. Sp.gr. 

------ --------------

79 71.87 14.53 L28 1. 02 0.48 1. 59 5.08 2.84 0.22 0.06 0.41 0. 10 trace C02 none 99.63 
I Zr02 0.04 

Al. I 1. 198 .142 .008 .014 • 012 .029 . 030 .005 .001 
808 none 

.082 - Cl trace 
s none 
Cr203 none 
NiO none 

I BaO 0.08 

I 
SrO 0. 03 
LhO trace 

80 70.77 14. 83 1.35 1.25 0.64 2. 12 5.07 2. 68 0.33 0.07 0.38 0. 13 trace C02 none 99.88 
Zr02 0.05 

Al.l 
SO a none 

1.176 .145 .009 .018 .016 .038 .082 .029 .005 . 001 - Cl 0.11 
( s none 

Cr203 none 
NiO none 
BaO 0.08 
SrO 0.02 
Li20 trace 

81 70. 10 15. 18 1.78 1. 09 0.74 2.27 5. 15 2.58 0.19 0.10 0.48 0. 13 trace C02 none 99.97 
Zr02 0.04 

A1. I .001 
803 none 

1.168 .149 .on .015 .019 .041 .083 .027 .00,6 - Cl 0.03 
s none 
Cr208 none 
NiO none 

I BaO 0.08 
SrO 0.03 
Li20 trace 

I 

82 68. 17 15.60 2.31 0.94 1. 02 2.76 5. 15 2.46 0.45 0.09 0.54 0.13 trace C02 none 99. 71 
Zr02 none 

A1. t 
SO a none 

1.136 .153 .014 .013 .026 .049 ;083 • 027 .007 .001 - Cl trace 
s none 
Cr20s none 
NiO nono 
BaO 0.06 
SrO 0.03 
Li20 trace 

83 67.41 15.76 1.88 l. 76 1. 35 3.36 4.54 2.36 0.54 0.09 0.56 0. 12 trace C02 none 99.81 s 0.02 

Al. I 1.124 .154 .011 .025 .034 .060 .073 .025 .007 .001 
Cr20a none 
BaO 0.06 
SrO trace 
Li20 none 

84 70.65 15.57 0.57 1.26 0.48 3.28 4.91 1. 77 0.86 0.14 0. 21 0.07 0.06 C02 trace 99.97 
Zr02 0.01 
s 0.07 

1. I 1.178 .153 .004 .018 .012 ,059 .079 .020 .003 - .001 BaO 0.06 A 
SrO trace 

85 73.18 13.66 0.'21 2. 24 0.93 2. 10 3.·70 2. 72 0.57 0.10 0.25 0.09 0.07 C02 0.17 100.09 
BaO 0.10 
SrO trace 

A 1. I 1. 220 ,134 .001 .031 .023 .038 .059 .029 .003 - . 001 LhO trace 

8 6 73.00 16.38 none 0.99 0.48 2.42 4. 53 1. 87 0.52 100. 19 

A 3. ni 1. 216 .161 - .014 . 012 .043 .072 . 020 

8 7 71. 88 15. 57 1.07 0.30 0,68 2.03 5.81 1.80 0.68 0.11 0. 17 0.08 none C02 none 100.28 
BaO 0.02 
SrO 0.08 

A 1. 1 1.198 .153 .007 .004 ._017 . 036 . 093 .019 .002 - - LbO none 

8 66. 28 16.03 1. 80 1.88 1. 12 3. 75 4. 10 3.49 0.39 0. 1.0 0.54 0.30 0.05 BaO 0.08 99. 91 
SrO trace 8 
Li20 trace 

2.1I 1.105 .157 .011 .027 .028 . 067 . 066 .037 . 007 . 002 -.A 

9 70.36 15.£17 0.98 1.17 0.87 3.18 4.91 1.71 1.00 0.06 0.20 0.11 trace BaO 0.06 100.08 
I SrO trace 

Li20 trace 
2.ll 1.173 .152 .007 . 017 .022 . 057 . 079 .018 . 003 .001 

8 

A 

'9 0 69.06 16.23 0.88 1. 53 1. 34 3.17 4.06 3.02 0.45 100.04 

A 3. III 1. 156 .159 .005 . 021 .034 . 057 . 065 . 032 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. LASSENOSE-Continued. 

No. Symbol. Norm: Locality. Analyst. Reference. Rock name. Remarks. 

79 !.4.2.40 Q 27.66 hy 1.33 Llao Rock, H. N. Stokes. H. B. Patton, Dacite. In W. T., p.177. 
or 16.68 mt 1. 86 Crater Lake, U.S. G. S. P. P. 3, 
ab 42.97 il 0. 76 
an 7. 23 ap 0. 34 Oregon. 

I 
p. 140, 1902. 

c 0.41 

80 !.4.2.4.0 Q 25.26 di 0.22 Llao Rock Flow, H. N. Stokes. H. B. Patton Dacite. In W. T., p.177. 
or 16.12 hy 2.03 Crater Lake, u.s. G. s. P. P. 3, 
ab 42.97 mt 2.09 
an 9.45 fl 0. 76 Oregon. p. 140, 1902. 

ap 0.34 

I 

81 !.4.2.4.0 Q 24.78 hy 1. 90 Cleetwood Cove, H. N. Stokes. H. B. Patton Dacite. In W. T., p.177. 
or 15.01 mt 2.09 Crater Lake, u. s. G. s. P. P. 3, 
ab 43.51 il 0.91 
an 10.56 hm 0.32 Oregon. p.140,1902. 
c 0.10 np 0. 34 

82 111.4.2.4. Q 21.66 di 0.65 Wine Glass Grotto H. N. Stokes. H. B. Patton, Dacite. In W. T., p.177. 
or 15.01 hy 2.30 Cove, U. S. G. S. P. P. 3, 
nb 43.49 mt 1.39 
m1ll. 95 il 1.06 Crater Lake, p. 140, 1902. 

hm 1. 28 Oregon. 
ap 0.34 

83 1".4.2(3).4. Q 22.98 hy 4.32 South Rim of Crater, H. N. Stokes. H. B. Pattonp Secretion 
or 13.90 mt 2.55 Crater Lake, U. S. G. S. . P. 3, in dacite. 
ab 38.25 11 1.06 
M15.57 ap 0.34 Oregon. p. 140,1902. 

84 !.4.2(3).4. Q 27.00 dl 0.46 Riddles quadrangle, G. Steiger. G. F. KayS Dacite 
or 11.12 hy 2.55 Oregon. U. S. G. . B. 419, porphyry. ab 41.39 mt 0.93 
Ml5.01 il 0.46 p. 167, 1910. 

np 0. 34 

85 111.(3)4.2.114. Q 33.96 hy 5.86 A~t Fria Creek, W. F. Hille- H. W. Turner, · Soda granite. Also in J. G., 
or 16.12 mt 0.23 ariposa County, brand. U.S. G. S. A. R.17, VII, p.152, 
nb 30.92 il 0.46 
M10.56 California. I, p. 691, 1896. · 1899. 
c 0.82 In W. T., p. 179. 

8G !.(3)4.211.4. Q 33.12 hy 3.05 Rocklin, W. H. Melville. W. Lindgren, Granite. In W. T., p.179. 
or 11.12 Placer County, U. S. G. S. B. 150, 
ab 37.73 
an 11.95 California. p. 172, 1898. 
c 2.65 

87 !.4.2.411• Q 26.22 hy 1. 70 Merced River, G. Steiger. H. W. Turner, Granite Also in A. G., 
or 10.56 mt 0.46 Mariposa County, U.S. G. S. A. R.17, porphyry. XVII, p. 387, nb 4R. 73 il 0.30 
nn 10.01 hmO.SO California. I, p. 721,1896. 1896. 
c 0.51 In W. T., p. 17_9. 

88 111.4.'12. (3 )4. Q 20.10 di 1. 36 Lake Tenaya, W. F. Hille- H. W. Turner, Granodiorite: Also in J. G., 
or 20.57 hy 3.46 Yosemite Park, brand. U. S. G. S. A. R. 14, . III, p. 403, nb 34.58 mt 2.55 
an 15.01 il 0.91 Mariposa County, II, p. 482, 1894. 1895. 

np 0.67 California. IIi W. T., p.179. 

89 !.4.2(3).411• Q 27.24 hy 3.12 Near Enterprise, W. F. Hille- H. W. Turner, Quartz In W. T., p.179. 
or 10.01 mt 1. 62 Butte County, brand. U.S. G. S. A. R. 14, diorite. nb 41.40 il 0.46 
nn 15.01 ap 0.34 California. p. 482, 1894. 
c 0.10 I 

90 111.4.2(3).114. Q 24.60 hy 5.51 Near Lassen Peak, J. W. Shimer. Hague and Iddings, Dacite. In W. T., p.l77. 
or 17.79 mt 1.16 California. A. J. S., XXVI, nb 34.06 
nn15.85 p. 232, 1883. 
c 0.51 
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. K.O 111,0+ 
I 
I 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr.' 

--- -------------

91 68. 72 15.15 1.16 1. 76 1. 28 3.30 4.26 2. 78 0. 74 0.31 0.09 0.11 BaO 0.07 99.76 
SrO o.·o3 

Al.l 1.145 .148 .007 .025 .032 .059 .004 .002 
Li20 trace 

.069 ,030 -
92 68.32 15.26 1. 66 1. 26 1. 32 3.26 4.27 2.81 1.37 0.31 0.12 0.04 BaO 0.07 100.07 

SrO trace 

A2. II 1.139 .150 .010 .033 .058 .004 .001 
LhO trace 

.018 .069 .030 -
'\ 

93 67.89 17.29 2.39 0.21 0.~6 3.01 5.11 1.69 1. 34 0.21 0.12 0.12 BaO 0.03 100.11 
SrO 0.04 

A1.1 1.132 .169 .015 .003 .017 .053 .082 .018 .003 .001 .002 

94 68.10 15.50 3.20 none 0.10 13.02 4.20 . 3.13 2.72 0.15 0.03 trace BaO 0.06 100.21 
SrO trace 

A2.IJ .oo2 
LhO none 

1. 135 .152 .020 - . 003 . 053 .068 .033 - -
95 66.30 17.55 2.19 0.55 0.97 3.12 5. 15 2.45. 1. 25 trace 0.15 trace SO a 0. 28 99.96 

A3. III 1.105 . 112 .014 .008 .024 . 055 . 083 .026 - ,001 --

96 68.65 16.34 0. 93. 1.48 1. 29 3.07 4.85 1. 85 0.62 0.24 0.28 0.15 0.08 BaO 0.09 99.99 
SrO 0.07 

ALI 1. 144 .160 .006 .020 ·232 .055 .001 .001 
LhO trace 

. 078 .020 .004 

97 7.1. 49 15.06 1. 51 0.88 0.35 1. 54 4.14 3.39 0.88 0.16 0.20 0.08 trace C02 none 99.73 
[SrO trace 

A2. II 1.192 .148 .009 .013 .009 .028 .068 .036 .003 - -

98' 67.70 15.95 1. 53 1.14 1. 23 2.70 4.83 3.74 . 0.36 0.19 0.23 trace trace 99.60 

A 3,ill 1. 128 .156 .009 .016 . 031 .048 .078 .040 .003 - -
99 66.77 17.40 2.87 0.33 1. 05 1.49 5.81 2.13 1.14 trace none 0.12 C02 none 99.98 

SOs 0. 87 
PbO trace 

A2.II 1.113 .171 .018 .004 .026 .027 .094 .022 - - .002 

100 69.20 15.00 1. 57 1. 83 0.69 1. 88 5.87 1.81 0.67 0.90 0.52 0.10 0.15 C02 none 100.19 

A 2. II 1.153 .147 .010 .025 .017 .034 .095 .019 .007 .001 .002 

101 70.09 15.13 1. 72 1.13 1. 22 2.61 3.61 2.75 0.78 0.67 0.11 0.08 C02 trace 99.98 
Zr02 trace 

1. I .011 .047 .001 
Cl 0.02 

1.168 .• 148 .015 .031 .058 .030 .008 .001 FeS2 0.02 A 
NiO none 
BaO none 
Cu 0.04 
Pb none 

1 02 . 
1 

69.56 15.65 1. 24 0.91 0.82 2.52 4.09 2.19 2.92 0.13 100.03 2.45 

A 3, III 1.159 .153 .007 .012 .021 .045 .066 .023 .001 

1 03 71.32 16.52 0.44 0.36 0.54 2.50 4.73 2.42 0.82 0.35 0.10 100.10 2.348 
- 2.62 

A 2. II 1.190 .162 .003 .005 .014 .045 .076 .026 .004 .001 
q 

20° 

1 04 65.23 13.86 4.78 0.52 2.12 4.52 3.96 1. 88 2.41 trace 8 0.26 99.54 2.566 

A 3. Ill 1.087 .136 .030 .007 .053 .080 .065 .020 -

05 67.47 16.25 2.22 0.82 0.46 1.36 6.08 3.67 0.69 0.57 0.10 0.03 s 0.09 99.87 
BaO 0.06 1 

A 1. I 1.125 .159 .014 .011 .012 .024 .098 .039 . 007 . 001 -
'\ 

1 06 69.43 15.74 0.93 3.35 1.35 2.07 4.56 2.99 0.10 100.52 

.A. 3. III 1.157 .154 .006 .047 .034 .038 .073 . 032 
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ORDER 4. QUARDOFELIC. BRITANN.A.RE-Continued. 

SUBRANG 4. DOSODIC. LASSENOSE-Continucd. 

Symbol. Norm. I Locality. 
I 

Analyst. 
I 

Reference. Rock name. Remarks. 
I 

No.I 
111 .4 .211 .4. Q 23.70 dl 2. 38 ·Chaos, W. F. Hille- J. ~· Diller, Dacite. In W. T., p.177. 

or 16. liS hy 4. 22 Lassen Peak, brand. U. S. G. S. B. 150, ub 36.16 mt 1.62 
an 13.62 il 0. 61 California. p. 218, 1898. 

91 

111 .4.211.4. Q 24.12 di 0. 86 West Base of W. F. Hille- J. S. Diller, Dacite. In W. T., p.177. or H\. 68 hy 3.•13 Lassen Peak, brand. U. S. G. S. B. 150, ab 31\.16 mt 2. 32 
un 14.1S il 0. 61 California. p. 218, 1898. 

ap 0.34 

92 

1.4.211 .411 • Q 24.90 lly 1. 70 Buntingville, T. M. Chatard. J. S. Diller, Andesite. In W. T., p.177. 
or 10.01 mt 0.46 Lassen County, U. S. G. S. B. 148, ab 42.97 il 0. 46 
an 13.90 hm 2.08 California. p. 195, 1897. 
c 1. 94 ap 0.34 

1.4.211 •114. Q 25.32 hy 0.30 Bear Creek Falls, R. B. Riggs. J, S. Diller, Dacite. .Jn W. T., p.177. or 18. as hm 3.20 Shasta County, U. S. G. S. B. 150, ab 3[>.6a tn 0. 39 
ru1 H.lS California. p. 215, 1898. 

94 

. 
1.4.211.4. Q 19.38 hy 2. 40 Clear Creek, J. E. Whitfield. J. S. Diller, Dacite In W. T., p.179. or 14.46 mt 1. 86 Shasta County, U.S. G. S. B. 148, porphyry. ub 43.49 il 0.96 

llll 14.46 ap 0.3•1 California. p. 191, 1897. 
c 1. 22 

95 

111.4.211.4. Q 24.18 hy 4. 65 Indian Valley, W. F. Hille- H. W. Turner, Granodiorite. Also in J. G., 
or 11. 12 mt 1. 39 Sierra County, brand. U. S. G. S. A. R.17, III, p. 403, ub 40.87 il 0. 61 
an 14.•16 ap 0.3•1 California. I, p. 721, 1896. . 1895. 
c 1.02 ,In W. T., p.179. 

9G 

1.114.2.(3)4. Q 30.48 lly 1. 01 Pinenut J"tange, H. N. Stokes. J. E. Spurr, Rhyolite. or· 20.02 mt 2.09 Nevada. J. G., IX, p. 599, nh :l5.1i3 II 0.4fi 
an (i.9f> ap 0. 34 1901. 

97 

(; 1. 94 . 
111.4.2.114. Q 17.94 di 2.19 Sing-ats-a Range, D. T. Smith. D. T. Smith, Granite or 22.24 hy 2. 60 n. Watuska, Un. Cal., B. Dep. G., porphyry. nb 40.87 mt 2.09 

an 10.56 il 0. 46 Nevada. IV, p. 20, 1904. 

98 

1.4.2.4.0 Q 20.22 lly 2.60 Ciudad de Rocas, H. W. Nichols. 0. C. Farrington, Rhyolite. or 12.23 mt 1. 39 ·Durango, Field Col. Mus., ubo49. 25 hm 1.92 
fill 7 . .'il Mexico. G. Ser., II, p. 205, 
c 2.86 1904. 

99 

111.4.2.411 • Q 22.80 hv 3.02 Ancon Hill, G. Steiger. D. F. McDonald, Rhyolite. or 10.1i{\ nit 2. 32 Panama, U.S. G. S.rec. lab. nb 49.78 il 1. 05 
an 8.H2 ap 0.34 Canal Zone. 
c 0. 20 

100 

111 •114.211 •114. Q 31.08 lly 3.50 Mazaruni District, J. R. Harrison. J. B. Harrison, Granite In W. T., p.l79 or lfi.{\8 mt 1. H2 British Guiana. G. Goldf. Br. Gui., gneiss. ub 30.39 il 1. 22 
fill 12.23 )lll10.64 p. 39, 1908. 
c 1. 63 ap 0. 34 

101 

1.114.211.4. Q 30.fl0 hy 2. 76 Guaitara Slope, R. Klich. R. Klich, Dacite Also inN. J., or 12. 78 rot 1. 62 Lorna de Ales, G. Stud. Colomb., perlite. 1886, I, p. ub 34.58 np 0. 34 
1\1112.51 Colombia. I, p. 147, 1892. 48. 
c 2.24 In W. T., p 179 

102 

1.4.2.4.0 Q 2S.RO hy 1. 40 Quebrada de Punin, A. Lindner. F. Tannhai.iser, in Dacite. or 14.46 mt 0. 23 Cerros de Yaru- W. Reiss, Ecuador,' ab 39.82 il 0.61 
fill 11.68 hm 0.32 quies, Ecuador. ·II, p. 143, 1904. 
c 1. 84 ap 0. 34 

108 

I(II).4.2(3).4. Q 23.58 di 6. 26 Laguna de Papa- E. Esch. K Esch in W. Reiss, Dacite. or 11. 12 hy 2. 40 llacta, Antisana Ecuador, I, 1\b ~4. 06 mt 1. {\2 
an 14. 18 llm3.68 Volcano, Ecuador. p. 90~ 1901. 

1.04 

1.4.11.(1)2.4. Q 14.94 hy 1. 20 Cerro Cagual, G. Nyblom. P. D. Quensel, Comendite or·2l.fi8 mt O.fl3 Patagonia, B. G. lnst. Ups., granophyre. nb 51.35 n 1. 06 
1\11 5.84 hm 1.60 Chile. XI, p. 84, 1911. 
c 0.·10 up 0.34 

105 

111 .4.2.~11• Q 22.50 lly 8.81 Juncal Valley, H. Schlapp. A. Stelzner, Andengran- In W. T., p. 179 or 17.79 mt 1. 39 Argentina. 

I 
Btr. G. Pal. Arg., I, ite. ab 38. 2S 

1\1110.56 p. 208, 1885. 
c 1.12 

lOG 
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No. Si02 AI20 3 Fe20 3 FeO MgO CaO Na20 K 20 H 20+ H 20- Ti02 P20s MnO Inclusive. Sum. Sp. gr. 

------------------- --------- --
107 63.18 19.79 1.10 3.23 1. 51 4.04 5.12 2.42 0.62 101.01 

B3.IV 1.053 . .194 .007 . 044 .. 038 . 072 .. 082 .026 

108 68.12 12.13 n. d. 1. 03 trace l. 63 5.34 1. 69 9.70 99.64 

A4. IV 1. 136 .119 - • 014 - • 029 .086 • 018 

109 71.53 12.00 2.90 2.02 0.62 2.33 4.27 3.06 0.36 0.13 0.64 0.17 0.36 NiO 0.02 100.49 
BaO 0.08 

AI. I 1. 192 .118 . 018 . 028 . 016 . 044 .069 .033 .008 . 001 . 005 

110 74.80 13.89 trace none 0.05 2.59 5.45 2.74 0. 77 100.29 

A3. III 1. 247 .136 - - .001 • 047 . 088 .029 
~ I 

111 71.70 18.60 l. 00 n. d. 0.25 1. 96 4.05 2.54 0.50 100.60 

A4. IV 1. 195 .182 .006 (. 012) .006 . 035 .066 . 027 

' 
112 69.34 17.~1 0.55 0.90 l. 24 1. 50 5.95 3.01 0.05 ' 100.25 2.538 

A3. III 1. 156 . 174 .003 .013 .031 .027 . 096 . 032 -
" I 

113 67.70 15.48 2.60 2.94 0.93 2.20 4.48 1.77 1. 96 trace 100.07 

A3. III 1. 128 .152 . 016 .041 .023 .039 .073 . 019 -
0 

114 71.34 12.30 0.67 1. 95 0.96 4.19 3.57 2.82 0.91 0.31 0.31 99.33 

B3. IV 1. 189 • 121 .004 .027 .024 .075 . 058 . 030 . 004 

115 70.47 13.36 0.42 0.91 0.54 l.04 4.01 3.47 6.10 0.21 100.53 

A3. III 1.175 .131 .003 .012 • 014 • 019 .064 . 037 
. 

.003 

116 73.47 15.42 1. 02 n. d. 0.20 1. 35 5.57 3.64 n. d. 0.12 100.79 

A4. IV 1. 225 • 151 .006 (. 012) .005 .024 .090 . 038 . 002 

117 65.06 19.41 1. 80 . 1. 06 0.47 2.94 6.30 1. 69 0.57 0.83 F trace 100.29 
BaO 0.16 

A2.1I 1. 084 .190 . 011 . 015 • 012 . 053 .102 . 018 .010 

118 72.13 14.95 1.10 0.90 0.18 1. 97 5.99 2,50 0.28 none trace trace s trace 100.00 

A3. III 1. 202 .147 .007 . 013 . 005 . 036 .097 .027 - - -

119 71.66 15.29 1.81 0.51 0.09 1.71 5.75 2.61 0.33 trace none trace s 0.24 100.00 

A3. III 1. 194 . 150 .011 . 007 . 002 . 030 . 093 .028 - - -

120 70.23 15.47 1. 96 1. 07 0.84 3.03 4.84 . 1. 87 0.50 none none trace s 0.19 100.00 
, 

A2. II 1. 171 . 152 . 012 . 015 . 021 . 054· . 078 . 020 - - -

121 70.95 1!).56 0.42 0.56 0.52 2.25 5.20 2.64 1. 68 0.16 trace 99.94 

A3. III 1. 183 .153 .003 . 008 . 013 . 040 .084 . 028 . 002 -

122 68.91 14.81 2.22 0.53 l. 68 l. 28 4.95 3.13 1. 80 0. 19 trace F 0.07 99:57 

A3. III 1. 14\l .145 • 014 .007 . 042 .023 . 080 . 033 . 002 --

123 64.98 19.50 2.51 0.30 0.50 3. 70 6.09 2.01 n. d. 99.59 

A3. III 1. 083 i • 191 .015 . 004 . 013 . 066 . 098 . 022 
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No. Symbol. Norm. Locality. Analyst. Heference. Rock name. Remarks. 

107 I(Il).4( 5). 2(3) .4. Q 11.16 hy 8.68 Gualilan, B. vVetzig. F. Tannhailser, Dacite. 
or 14.40 mt 1.62 SanJuan, N.J. B. B., XXII, ab 42.97 
an20.02 Argentina.· p. 581, 1906. 
c 1. 43 

108 1.4.(1)2.411• Q 27.54 di 3. 23 Berufiord, C. W. Schmidt. C. W. Schmidt, Pitchstone. In W. T., p.179. 
or 10.01 hy 0.13 Iceland. Z. D. G. G., ah 44.54 
an 4.45 XXXVII, p. 778, 

. 1885. 

109 I 11•114.(1)2.114. Q 30.24 di 5.07 Ash val, W. Pollard. A. Harker, Quartz 
or 18.35 mt 4.18 Rum Is~and, G. S. Scot. Mem. felsite. ab 36.15 n 1. 22 

Scotland. Sh. 45, p. 139, 1908. an 4. 45 ap 0.34 

110 1.4. (1)2.4. Q 28. 7·! wo 3.25 Stanner, G. A. J. Cole. G. A. J. Cole, Quartz In W. T., p.179. or lfi.l2 n. Old Radnor, G. M., XXIII, felsite. ab 46.11 
an 5.28 Wales. p. 223, 1886. 

111 !.(3)4.2.4. Q 32.94 by 2.18 La Creuse, Pisani. L. de Launay, Granulite 
or 15.01 France. B. Sv. Ct. G. Fr., (granite). ab 34.58 
an 9. 73 XI, No. 83, 
0 5.51 p. 76, 1902. 

112 1.4.112.4. Q 17.58 by 4. 42 Sari.cy, F. Fouque. F. Fouque, Trachyan-
or 17. 79 mt 0. 70 Mont Dore, B. Soc. Fr. Min., desite. ab 50.30 
an 7. 51 Auvergne. XXV, p. 326, 1902. 
c 1. 94 

113 I(II).114.2.4. Q 27.00 by 5.60 Grand-Mont, E. Ritter. E. Ritter, Microgran- Notin W. T. or 10.56 mt 3. 71 n. Mont Blanc, B. Sv. Ct. G. Fr., ulite ab 38.25 
an 10.84 France. IX, No. 60, (granite). 
c 2.14 p. 33,, 1897. 

114 I(II).(3)4.2(4. Q 30.06 di 9. 78 Mount Tibidabo, W. Maier? W. Maier, Granitite. Ref. N. J., 1911, or 16.68 mt 0. 93 Barcelona, In Diss. Bres., 1908. II, p. 241. ab 30.39 il 0.61 
an 9.17 Spain. 

115 1.114. 112. 114. Q 30.30 by 2.98 Puerto de Genoves, · A. Osann. A. Osann, Liparite In W. T., p. 179. or 20.57 mt 0. 70 Cabo de Gata, Z. D. G. G., XLIII, pwnice. ab 33.54 
an 5.28 Almeria, Spain. p. 689, 1891. 
c 1.12 

116 1.4.112.4. Q 23.64 hy 1.82 Birkrem, C. F. Kolderup. C. F. Kolderup, Hypersthene In W. T., p.179 or 21. 12 il 0. 15 Norway. " Berg. Mus. Aarb., granite. ab 47.16 
au 6. 67' 1896, No.5, p. 96. 

117 ~.411 .2.4(5). Q 14.76 hy 1. 20 Skougsnoien, P. Schei. C. F. Kolderup, Granite. or 10.01 mt 1.16 n. Lindnaes, Berg. Mus. Aarb., ab 53.45 il 1.52 
an 14.73 hm 0.96 Bergen, 1903,No.12,p.118. 
c 1. 73 Norway. 

118 !.4.112.4. Q 23.28 di 2.57 Svano, Landmark. C. F. Kolderup, Granodiorite. Calc. to 100 pe or 15.01 WO 0. 23 Sogn, Berg. Mus. Aarb., cent? ab 50.83 mt 1. 62 
an 6.39 Norway. 1911, No.18, p.10. I 

r 

l.H.l !.4.2.4.0 Q 24.42 di 0. 22 Risneso, Landmark. C. F. Kolclerup, Granite. Calc. to 100 pe or 15.57 hy 0.10 Sogn, Berg. Mus. Aarb., cent? ab 48.73 mt 1. 62 
an 8.06 hm 0. 64 Norway. , 1911, No. 18, p. 7. 

r 

120 1.4.211 .4. Q 27.06 hy 2. 50 Bremangerland, Landmark. C. F. Kolclerup, Granodiorite. Calc. to 100 pe or 11.12 mt 2. 78 Sogn, Berg. Mus. Aarb., cent? ab 40.87 
an 15.01 Norway. 1911, No.18, p.13. 

r 

121 !.4.2.4.0 Q 24.90 hy 1. 70 Sulitelma, R. MauzeEus. P. J. Holmquist, Granite. or 15.57 mt 0. 70 Norway. B. Un. Ups. ,VII, ab 44.01 il o. 30 
an 11'.12 p. 256, 1906. 
c 0.10 

122 I" .4 ."2 .4. Q 22.98 hy 4. 20 Sulitelma, R. Mauzelius. P. J. Holmquist, Granite. or 18.35 mt,1.16 Norway. B. Un. Ups., VII, ab 41.92 u 0.30 
an 6.39 hm 1.•14 p. 256, 1906. 
c 0.92 

123 1.4(5) .211 .411 • Q 13.08 hy 1. 30 Presten, T. Matthiesen. C. F. K~lderup, Oligoclase In W. T., p.179 or 12. 23 mt 0. 93 Lofoten Islands. Berg. Mus. Aarb., rock. ab 51.35 hm 1. 76 
an18. 35 Norway. 1898, No.7, p. 28. 
c 0.51 
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No. . SiO, Al,O, Fe,O, FeO I MgO I caO Na,O K,O I H,O+ H,O- TiO, P,O, MnO Indusive. Sum. Sp.gr. 
------- --- --- ---· ------ ___ , ___ ------------1-----

124 

A3. III 

125 

A4. IV 

126 

A4. IV 

127 

A2. II 

128 

A2. II 

·129 

A2. II 

130 

A3. III 

131 

A3. III 

132 

A2. II 

133 

A3. III 

134 

A2. II 

135 

A3. III 

136 

A2. II 

137 

A4. IV 

138 

A2. II 

139 

A3. III 

75. 05 13. 66 0. 62 l. 11 0. 46 l. 82 4. 78 2. 84 0. 36 

1. 251 • 134 .004 • 015 . 012 . 032 .077 .030 

68. 19 16. 88 l. 63 n. d. l. 07 2. 19 5. 34 3. 03 l. 37 0.14 

1. 137 .166 . 010 (, 020) . 027 • 039 .085 .032 . 002 

66.46 17. 72 2. 13 n. d. 0. 95 3. 44 4. 96 2. 86 1. 50 0.13 

1.108 .173 • 013 (. 026) . 024 • 061 .080 .030 • 002 

72. 69 14.49 0. 75 l. 59 0. 94 l. 79 4. 95 l. 74 none 0. 17 0. 61 none 

1. 212 .142 .005 • 022 • 024 I • 032 .080 .019 . 002 .004 

69. 81 15. 39 l. 12 2. 14 0. 83 2. 32 5. 33 l. 97 0. 64 0. 48 0. 09 0. 06 

1.164 . 151 .007 .o3o .021 .on .085 .021 . 006 . 001 

69. 61 15. oo o.' 75 2. 81 1. n 2. 38 4. 77 2. 45 o. 55 0. 42 0. 15 0. 27 

1.160 .147 .005 . 03~ . 028 . 0·~3 .Oi7 .026 . 005 . 001 . 004 

70. 28 14. 93 l. 42 l. 34 0. 7G 3. :29 4. 57 2. 62 , 1. 4.4 0. 06 FeS2 1. 34 

1.1 il .146 .009 .o:s .o:o .059 .074 . 027 

71.27 13.91 2.42 0.37 Q77 3.03 ~45 1.47· 0.78 

1.188 .136 . 0:5 .005 .0:9 .054 .088 . 016 

69.94 16.26 1.38 1.32 0.66 2.57 4.30 2.79 0.53 0.10 none 0.11 

1.166 .159 .009 . 018 . 017 . 046 .069 .030 . 001 

69.73 15.97 1.27 1.23 0.68 3.28' 5.30 1.76 0.53 none 0.21 

1.162 .156 .008 . 017 . 017 . 059 .085 .019 .002 

68. 15 15. 94 1. s,o 1. 98 1. so 2. 39 4. 60 2. 73 o. 27 o. 04 ('. 48 r-o. 29 

1. 136 .156 .008 . 028 . 033 . 043 .074 .029 .p06 . 002 

68. 04 17. 46 0. 71 l. 53 0. 99 2. 40 5. 44 2. 88 0. 16 0. 12 0. 11 

1.134 .171 .004 • 021 • 025 • 043 .088 .031 ' . 001 

68.11 15.80 1.97 1.87 0.96 2.43' 4.41 2.80 0.54 0.16 0.07 0.62 

1.135 .155 . 013 . 027 . 024 • 043 .071 .030 . 001 . 004 

76. 39 13. 87 1 1. 12 n. d. 0. 12 2. 04 4. 18 3. 25 0. 11 

1. 273 .136 . 007 (. 014) . 003 . 037 .068 .035 

70. 21 12. 94 l. Gl 2. 19 1. 4.5 1. 51 4. 34 3. 77 1. 71 0. zo 0. 21 

1.170 .127 . o:o . 030 . 036 . 027 .070 .040 . 003 . 002 

6~01 17.64 Q5S 3.01 QCO, 2.18 ~66 ~16 1.36 

1.100 .173 .004 . 042 . 0:3 . 039 .075 .045 
\ 

0. 19 

.003 

FeS2 0. 29 

C02 0.48 
SOa 0. 31 

SOa 0.13 

SOa 0.11 

100.70 

99.84 

100.15 

99.72 

100.18 

100. 27 

100. 71 

99.98 

100.25 

99. 96 2. 677 

100. 26 

99.95 

99. 87 2. 665 

101.08 

100. 25 2. 675 

100.29 
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ORDEit 4. QUARDOFELIC. BRITANNARE-Continued: 

"suBRANG 4. DOSODIC. LASSENOSE-Continu~d. 

No. SymboL Norm. Locality. Analyst. Reference. Hock name. Hemarks. 

--·- -- -------
124 1."4.2.4. Q 31.62 di 1.14 Harparboda, D. Hummel. P. J. Holmquist, Granite. 

or 16.68 hy 2.09 Linde, B. Un. Ups., VII, ab40.35 mt 0.93 
an 7. 51 Sweden. p. 260, 1906. 

125 !.4.2.4.0 Q 18.48 hy 5.60 Various localities in H. Santesson. 0. Nordenskjold, Quartz Several speci-
or 17.79 Smaland, B. Un. Ups., I, syenite mens. ab 44.54 
anlO. 84 Sweden. p. 177, 1894. porphyry. In "\V. T., p.181. 
c 1. 02 

12() I.411 .2(3).4. Q 16.44 hy 6.10 Sjogelo region, H. Santesson. 0. Nordenskjold, Eorhyolite. Several speci-
or 16.68 Smaland, \ B. Un. Ups., I, mens. ab 41.92 
anlG. 96 Sweden .. p.l94,1894. In W. T., p.181. 
c o. 20 

127 I" .(3)4.112 .4. Q 32.46 hy 4:38 Junka, N. Sahlbom. V. Hackmann, ·Granite 
or 10.56 mt 1.16 Finland. B. C. G. Fin., No. 15, gneiss. ab 41.92 il 0.30 
an 5. 28 ap 1. 3-l p. 32, 1905. 
c 2.45 

128 111 .4.2.4. Q 2t.48 hy 4.34 Haidus, N. Sahlbom. V. Hackmann, Granite. 
or 11.68 mt l.u2 Nystad, B. C. G. Fin., No.15, ab44.54 il 0. 91 
an 11.40 Finland. p. 42,1905. 
c 0. 41 

129 I(II).4.2.4. Q 2-1.06 hy 7.16 Palois, Idensalmi, N. Sahlbom. V. Hackmann, Granite. 
or 14.46 mt 1.16 Finland. B. C. G. Fin., ab 40.35 il 0. 76 
1\1111.12 ap 0. 34 No. 15, p. 43, 1905. 
c 0.41 

:130 1.''.4.2".4. Q 25.92 di 3.19 Lammersdorf, L. Schmitz. Dannenberf and Granite. In W. T., p. 181. 
'or 15.01 hy 1.66 n. Aachen, Holzapfe, · ab 38.78 mt 2.09 
1\11 12.51 Rhenish Prussia. Jb. Pr. G. L.-A., 

XVIII, p. 13, 1898. 

13.1. I.4.2.411
• Q 27.5·l di 4.10 Hirschberg, Survey labora- C. Chelius, Granite. Notin W. T. 

or 8.90 wo 0.35 n. Neutsch, tory. Erl. G. Kt. Hess., , 
ab 4u.ll mt 1.16 
an 8. 90 bm 2.32 Hesse. Bl. Rossdorf, p. 35, 

1886. 

132 1.4.21,.4. Q 27.24 hy 2.89 Schenkenberg, Survey labora- C. Chelius Granite. 
or 16. ()8 mt ~.09 Hesse. tory. Erl. G. Kt. Hess., ob 3u.15 
an 12.79 Bl. Lindenberg, p. 35, 
c 1. 43 1901.. 

133 1.4.211.4. Q 2-!.48 hy 2.89 Melibocus, R. Marzahn. C. Chelius, Granite. In W. T., p. 181. 
or 10. 5() mt 1. 86 Odenwald, Hesse. Nbi. Ver. Erdk. (1), ab 4•1.54 ap 0.()7 
an 14.46 - XIV, p. 2, 1893. 

134 111 .4.2.4. Q 23.94 hy 5.15 Ober Ramstadt, G. Butzbach. G. Klemm, Granite 
or 1().12 mt 1.86 Bl. ·Rossdorf, Erl. G .. Kt.. Hess., porphyry. 

: ab 38.77 il 0. \)1 
an 10.01 ap o. 67 Hesse. Bl. Rossdorf, p. 58, 
c 1. 73 1912. 

135 1.4.2.4.0 Q 17.58 hy 4. 61 Ramster, Survey labora- C. Chelius, Granite. 
or 17. 2-l mt 0.!13 n. Neutsch, tory. Erl. G. Kt. Hess., ab 46.11 il 0.15 
1\11 11. !)5 Hesse. Bl. Neunkirchen, 
c 0. \)2 p. 13, 1901. 

136 1".4.2.4. Q 25.!)2 hy 4.12 Miihlberfi Oden- Survey labora- C. Chelius, Granite. In W. T., p. 181. 
or 16.68 mt 3. 02 wald, esse. tory. Nbl. V er. Erdk. ab 37.20 il 0.15 
an 8.34 ap 1.34 (4), XIV, p. 2, 1893. 
c 2.45 

137 1.(3)1.2.114. Q 31.08 di 0. !)6 Hechtsberg, H. Schwenkel. H. Schwenke!, Granulite or 10.4() by 1.65 Hausach, In. Diss. Tiib., (granite). ab 35.63 
an 9.17 Schwarzwalcl, p. 46, 1912. 

Baden. 

l38 l(II) .4.(1)2.(3)4. Q 22.50 di 0. 68 Ehrenberg, Kliiss. R. Cronacher, Granite. I 

or 22.24 hy 5. 51 n. Ilmenau, In. Diss. Greifs., ab 36.68 mt 2. 32 
an 4. 73 il 0.4() Thuringetwald. p. 41, 1909. 

ap 0. 67 

139 1.4".2.(3)4. Q 14.88 hy 6. 71 Lemberg, Pfalz, A. Schwager. M. Schuster, Quartz-
: or 25.02 mt 0.03 Baval'la. Geog. Jhft., XXVI, biotite nb 39.30 

an 10.84 p. 249, 1914. porphyrite. 
1 c --43 
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CLASS I. PERSALANE-Continued. 

RAN<; 2. DOM:ALKALIC. TOSCANASE-Continued. 

I 

Sp. gr. r No. Si02 Al20 3 Fe20 3 FeO MgO CaO. Na20 K20 H
2
0+. H20- Ti02 PzOs MnO Inclusive. Sum. 

--- ---------------- ---------

2. G591 140 68.95 16.13 2.53 0.99 0.42 1.29 5.36 3.28 1. 29 0.30 100.54 

A3. III 1.149 .158 .015 .014 .011 .023 .086 .035 .004 

~ 

141 63.32 15.51 3. 53. 3.44 0.65 3.64 4. 16 3.14 0.46 1.16 0.18. C02 0.14 99.40 2. 736 
Zr02 0.07 

B2. III 1. 055 .152 .022 ,048 .016 .065 .067 .033 .015 .003 (99. 66) 

142 71.74 14.12 1. 75 0. 59 1. 34 2.32 3.65 2.85 1.45 99.81 
l 

A2. II I 1;196 .138 .011 .008 .034 .011 .059 . 031 

143 63.8 19.2 4.5 1.3 2.0 2.6 3.5 3.0 0.6 100.5 
~ 

B3. IV 1.063 .188 .028 .018 .050 .046 .056 .032 
; 

144 65.06 17.04 1. 49 2. 80 0.94 3.60 4.76 4.19. 0. 60 1 o. 09 trace s 0.01 100.58 
1 

.. ; 

A3. III 1. 084 .167 • 009 .039 .024 .064 .077 .044 - -

145 68.00 14.06 1.64 1.31 1. 07 2.94 4.15 3.58 0.66 0.59 0. 74 0.65 0.24 F 0.18 99. 81 2. 602 
! 

A2. II 1.133 .138 .010 .018 .027 .053 .067 .038 .009 .005 .003 

146 67.89 16.42 0.85 1.57 0. 87 3. 79 5. 11 1. 87 0.54 0.59 0.22 trace Zr02 0.05 99.99 : 
F 0. 21 

Al. I .161 .006 .022 .022 .068 .082 .020 
BaO 0.01 

1.132 .007 .002 -

147 75.98 14.25 0.42 0.38 0. 20 1. 33 5. 13 2.50 0.45 trace ]00.64 

A3. III 1. 266 .140 .003 .005 .005 .023 .082 .027 --
i 
i 

148 72.87 14.01 0.14 1. 09 0.04 1. 83 4. 55 3.63 1.14 0.50 trace 99.80 2.644 
I 
I 

A3. III 1. 215 .137 .001 .015 .001 .032 .074 .038 -
~ 

149 65. 62 15.64 2.86 1. 16 1. 29 3.34 4.20 3. 83 1. 09 0. 14 0.79 99.96 2. 712 
i 

A3. III 1. 094 .153 .018 .016 .032 .060 .068 .040 .010 20° I 

150 67.90 14.46 1.82 1. 72 1. 54 1. 09 4. 79 3.53 2.21 0.31 0.32 99. 69 2.707 
I 

A3. III 1.132 .142 .011 .024 .039 .020 .077 .037 .004 

151 66. 26 14.14 3.38 1. 86 1. 43 l. 51 4.35 3.42 2. 70 0. 23 0. 80 100. 11 2.721 

A3, III 1.104 .139 .021 .026 .036 .027 .070 .036 .010 

I 

I 

152 67 .. 44 18. 58 1.03 0.23 0.23 3.22 6.93 2.05 0.84 trace 100.55 2.65 i 
I 

A3. III 1.124 .182 .006 .003 .006 .057 .111 .022 - I 

! 
153 ~5. 14 16. 15 0.75 2.57 1.47 2.48 4.32 3.08 3.14 0.08 0.44 0.34 99.96 2. 68 

A2. II 1. 086 .158 .005 .036 .037 . 045 .069 . 033 . 006 .002 1 . 
154 71. 57 16.91 0.47 0.78 0.46 1.22 5. 56 3.79 0.29 101.05 2.60 

B3. IV 1.193 .166 .003 .011 .012 • 021 .090 .036 

155 68. 13 14. 59 2.04 2.33 1. 28 2.70 3.47 3.05 0.85 0.51 0.02 ftrace 99.03 

B2. III 1.136 .143 . 013 .032 .032 .048 . 056 • 033 .006 
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ORDER 4. QUARDOFELIC. BRI'l'ANNARE-Continued. 

SUBRA.NG 4. DOSODIC. LASSENOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 
\ --

\ 

!.4.(1)2.4. Q 21.96 hy 1.10 Muhlenthal, Bodlander. 140 F. Klockmann, Quartz In W. T., p.1 or 19.46 mt 2.32 n. Magdeburg, Jb. Pr. G. L.-A., porphyry. ub 45.06 il 0. 61 
uu 6. 39 hm O.SO Prussia. XI, p. 176, 1892. 

I 
c 1. 43 

81. 

141 I(II).4.211
•114. Q 18.48 di 3.00 Breiterberg C. Ambronn. C. Ambronn, Schliere in Cf. No. 39, or 18.35 hy 1.!.16 Li.iptitz, Saxony. In. Diss.Leip., p. 40, quartz II.4.2.3. ub 35.11 mt 5.10 

au 14.46 il 2. 28 1907. porphyry. 

142 !.(3)4.211 •114. Q. 32.40 hy 3.40 Barndorf, W. Herz. L. Milch, Granitit~. InW. T.,p .. l or 17. 24 mt 1.86 Riesengebirge, . N.J. B. B., XII, ab 30.92 lun 0. 48 
au 11.40 Silesia. p. 156, 1899. 
c o. 71 

81. 

143 I(II).4.211 .(:~)4. Q 23.58 hy 5.00 Kraherberg, W. Herz. L. Milch, Quartz or 17.79 mt 4.18 Riesenge birge, N.J., 1905, porphyry. ab 29.34 lun 1. 60 
an 12.79 Silesia. II, p. 18. 
c 5. 51 

144 I(II).4(6).2.(3)4. Q 11.64 di 4. 21 Nassaberg, C. von John. von John and Granitite. or 24.46 hy 3. 94 Eisenge birge, ITinterlechner, ab 40.35 mt 2.09 
an 12.79 Bohemia. Jb. G. R.-A. Wien, 

LIX, p. 146, 1909. 
: 

145 . 1.4.2.(3)4. Q 24.30 dl 0.65 Zalas, Z. Rosen. Z. Rosen, Porphyry . or 21.13 hy 2. 66 
ab 35.11 mt 2.32 n. Cracow, B. Ac. Sd. Crac., 

I an 9.17 il 1. 37 Galicia. Hl06, (2), p. 816. np 1.68 

146 111.4.2(3).4. Q 22.26 hy 3.39 Kosista, W. Pawlizy. Z. Weyberg, Granite. 
or 11. 12 mt 1.39 Tatra Mountains, Ref. N.J., 1912, 
nb 42.97 il 1.06 Hungary. I, p. 398. an 16.40 llp 1. 01 

147 !.(3)4.2.4. Q 33.54 hy 0. 76 Rot bach, W. Claar. F. Becke, Aplite. 
or 15.01 mt 0. 70 Zillerthal, Ds. Ak. W. Wien, ab 42.97 Tyrol. LXXV, (1), p. 170, un 6.39 
c 0.82 l-91.3. 

148 !.4. 112.114. Q 28.26 dl 1. 73 Renserspits, · G. Hradil. G. Hradil, Granite. 
or 21. 13 hy 0.83 n. Maul, Tyrol. Sb. Ak. W. Wien, 
ab 38.77 mt 0.23 CXXI, p. 870, 1912. an 6.95 

149 I(II~.4.2.(3)4. Q 18.54 di 3. 24 Habkernthal, H. Hirschi. H. Hirschi, Granite. 
or 22.24 hy 1. 70 n. Interlaken, In . .Diss. Zlir., 
Ub 35.(13 mt 1. 39 Switzerland. p. 15, 1901. 
'an 12.51 il 1. 52 

hm 1.92 

150 111.4.(1)2.114. Q 21.60 hy 5. 09 Ardez, H. Hirschi. U. Grubenmann, Granite. 
or 20.57 mt 2.55 Lower Engadine, Btr. G. Kt. Schw., 
ab 40.35 il 0.61 Switzerland. XXIII, p. 201, 1909. 
n.n 5.56 
c 0.82 . 

151 I(II).4.2.114. Q 22.68 hy 3.60 Suss Majur, 0. Ziist. 0. Zlist, Gran~te, Also in 
or 20.02 mt 3. 71 Lower Engadine, In. Diss. Zlir., U. Gruben 
ab 36.68 il 1. 52 Switzerland. p. 1~, 1905. mann, Btr. 
au 7. 51 hmO.SO G. Kt. Sch c 0.41 

XXIII, 
w .• 

p. 201, 1!)0 !), 

152 !.4(5).2.411• Q 12.84 di 1. 30 Piz Tgietschen, L. Hezner. U. Grubenmann, Aplite. 
or 12.23 wo 0. 23 Ponteglia Gebiet, pers. com., 1913. 
Ub 58.16 mt 0. 70 GraubUnden, an13. 62 hm 0. 48 

Switzerland. 

153 I(II).4.2.114. Todi, L. Hezner. U. Gmbenmann, Granite- -
Q 20.16 hy 7.00 
or 18.35 mt 1. 16 Ponteglia Gebiet, pers. com., 1913. syenite. 
ub 36.15 il 0.91 GraubUnden, .. 
anl0.56 up 0.67 
c 1. 84 Switzerland. 

154 1.4.(1)2.4. Q 22.50 hy 2.26 Sella Bridge, P. Waindziok. P. Waindziok, Granite. 
or 20.02 mt 0. 70 St. Gotthard, In. Diss. Zlir., 
ab 47.16 Switzerland. p. 13, 1906. o.n 5.84 
c 1. 94 

155 1'1 •
114.2(3). (3 )4. Q 27.66 hy 4.92 Val eli Rezzo, M. Dittrich. V'l. Rasch, Tonalite-

or 18.35 JUt 3.02 Val tellina, N.J. B. B., granite. 
Ub 29.34 il 0.91 Lombardy. XXXII, p. 203, 1911. au 13.34 
c 0.61 



238 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H 20- Ti02 P205 MnOI Inclusive. Sum. Sp.gr. 

------- ---------------- ------------ --- ---

156 66. 13 17.19 2.05 l. 58 0. 83 l. 83 4.88 3.97 0.36 0.59 0.46 99. 87 

A2. II 1. i02 .168 . 013 .022 .021 .032 .079 .042 .007 .003 

' 

157 65. 57 18.66 1.30 1. 30 1.02 2.28 5.64 3.74 0.50 0.74 0.21 100.96 

A2. II 1. 093 .183 .008 .018 .026 • 041 • 091 .040 .009 . 001 
0 

158. 77.11 13.31 0.81 n. d. 0. 21 1. 32' 4.39 3.21 0.37 0.05 0.07 100.85 2.659 

A4.IV 1. 285 .130 .005 (.010) .005 .023 .071 .034 -

159 76. 28 14.22 trace none trace l. 19 4 .. 95 3.90 . 0. 24 0.08 trace 100.86 

A4. IV 1.271 .139 - - - . 021 .080 .041 --

160 71.43 17.02 0.31 n. d. 0. 25 3. 19 5.31 2. 52 0.40 0.25 0. 26 100.94 2. 642 

B3. IV 1.191 .167 .002 (. 004) .006 .057 .085 .027 .002 

161 69.59 13.78 3.68 0.37 0.49 3.07 4. 39" 3. 96. 1.02 0.49 trace 100.84 

A3. III 1.160 .135 .023 .005 . 0:2 .055 .071 .042 .006 --
162 68.03 14. 18 ~- 14 0.8U 0.64 3. 12 4. 71 3.90 l. 81 0.43 0.31 101.] 6 

B2. III 1.134 .139 .020 .013 . 0:6 .055 .076 . 041 .005 .004 

163 64. 66 16. 51 1.42 1. 60 1. 42 4.55 5.07 3.37 2.20 0.40 101.20 

B3. IV 1. 078 .162 .009 .022 .036 .081 .082 .036 .005 

164 75.02 12.86 l. 50 n. d. 0.95 1. 05 5.01 2. 28 0.90 trace- 99.57 

A 4. IV 1. 250 .126 .009 (.018) . 021 .019 .080 .024 -
' 

1 65 69. 71 16.51 1. 50 n. d. 0.34 1.89 4.56 1. 35 3. 85 9fl. 71 

A 4. IV 1.162 .162 .009 (. 018) .008 .034 .073 • 014 

1 66 65.97 17.50 2. 17 n. d. 1. 20 2.69 4.41 1. 76 4. 19 99.89 

A 4. IV 1.100 .172 .014 (.028) .030 .048 .071 .018 

1 67 74.48 15.45 none none trace 1. 09 6.is 2.03 0.67 99.90 

A 4. IV 1. 271 .152 - - - .020 .100 .021 

-
1 68 67. 80 16.92 1. 05 1. 94 1. 31 3.25 4.36 3.35 0.33 0.35 100.66 

A 3, III 1.130 .166 .006 .027 .033 .058 .070 .036 .004 

-
1 69 63.80 15.62 0.72 2. 31, 1. 15 3.32 5.47 3~26 3.59 1.04 0.19 0. 11 Li20 trace 100.58 

A 2. II 1.063 .153 .004 .032 .029 .059 .089 .035 .013 .001 .002 

1 70 74.25 14.10 0.08 1. 50 1. 61 2.21 3.98 2.88 0.25 0.26 trace 101.12 

B 3. IV 1. 238 .138 .001 • 021 .040 .039 .065 . 031 .003 -

71 69.75 14'. 70 0.65 2.48 1. 42 3.43 4.79 _3. 07 none 0.45 trace 100.74 
~ 

1 

A a. III 1. 163 . 144 . 004 . 035 . 036 . 061 I . Oi7 .033 . 006 (100. 54) 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

].56 1.4.(1)2.(3)4. Q 17.94 hy 2. 36 Near Monte Alto, M. Stark. · :M. Stark, Plagioclase or 23.35 mt 3.02 Euganean Hills, T.M.P.M., trachyte. ab 41.39 il 1. 0() 
an G.l2 ap 1. 01 Veneto, Italy. XXV, p. 323, 1906. 
c 2.55 

157 ! 11.4(5).2.4. Q 12.24 hy 2. 73 Near Monte Alto, M. Stark. M. Stark, Plagioclase or 22.24 mt 1. 86 Euganean Hills, T. M.P. M., XXV, trachyte. ab 47.68 il l.:H 
an 10.56 ap 0.34 Veneto, Italy. p. 325, 1900. 
c 1. 43 

158 !.(3)4.2.114. Q 35.64 hy .1. 82 Monte Capanne, G. d' Achiardi. G. d'Achiardi, Granite. or 18.90 Elba, Italy. Mem. Soc. Tosc., ab 37.20 
an 6.39 XIX, p. ll4, 1903. 
c 0.20 

159 !.4.(1)2.114. Q 30.36 wo 0.35 S. Piero in Campo, G. d'Achiardi. G•. d'Achiardi, Aplitic 
or 22.80 Elba, Italy. Pr. Verb. Soc. Tosc., granite. nb 41.92 XIV, p. 127, 1904. nn ,5.00 

160 !.4.2.4.0 Q 24.54 hy 1. 13 Crocetta, E. Manasse. E. Manasse, Granite or 15.01 ap 0.67 S. Piero in Pr. Verb. Soc. Tosc., (gneissoid). ab 44.54 
an 13. SO Campo, 'Elba, XII, p. 220, 1901. 
c 0. 51 Italy. D 

161 I(II).112.(3)4. Q 23.58 di 2.59 Near San Giorgio, F. Millosevich. F. Mi.llosevich, Trachydacite. or 23.35 wo 2.32 Nurra, :Mem. Ac. Line. (5). ab 37.20 il 0. 76 
an 6.12 hm3.68 Sardinia. VIII, No. 15, p. 610, 

tn 0. 20 1911. 

162 J(II) .4.112.(3)4. Q 20.34 di 3.46 Riu Mannu, F. Millosevich. F. Millosevich, Trachydacite. or 22.80 wo 1. 97 Sassari, Mem. Ac. Line., (5), ab 39.82 mt 2. 78 
an 6.12 il 0. 76 Sardinia. VI, No. 14, p. 420, 

hm 1.28 1908. 

163 I(II).4(5).2.4. Q 12.06 di 8. 21 RiuMannu, F. :Millosevich. F. Millosevich, Tra.chyan-or 20.02 hy 0. 73 Sassari1 Mem. Ac. Line., (5), · desite. ab 42.97 mt 2.09 I 

an 12.23 il 0. 76 Sardinta. VI, No. 14, p. 418, 
1908. 

164 !.(3)4.112.4. Q 32.76 by 4. 78 Mount Kastel, R. Prendel. R. Prendel, Li.parite. b W. T., p.18l. or 13.34 Crimea, Ref. N.J., 1887, II, ab 41.92 
an 5. 28 Russia. p. 95. 0 

c 0.31 

165 !.(3)4.2.411 • 
Q 32.76 by 3.19 Alour::hta, A. I.agorio. A. Lagorio, Keratophyre. b \"l. T., p. 181. 
or 7. 78 Crimea, VII Cong. G. Int., 
ab 38.25 Russia. Guide, XXXIII, an 9.45 p. 27, 1897. c 4.18 

~ 

].66 IA .211 .4. Q 24.72 by 6. 70 Charkha, A. Lagorio. A. Largorio, Keratophyre. In W. T., p.181. 
or 10.01 Crimea, VII, Con~. G. Int., ab 37.20 Russia. Guide, XXXIII, an 13.34 
c 3.57 p. 27, 1897. 

I 167 !.4.(1)2.411• Q 28.50 Ttunagor Ka.ja, D. Beljanki.n. L. Loewinson-Lessing, Soda 
or n.68 Central Caucasus. . Mem. Russ. Min. granite. ab 52.40 Ges., XLII, p. 261, an 5. 56 
c 1.12 1905. 

V.l8 I 11 .4.2(3).114. Q 19.14 hy 6. 73 Mount Elbruz, A. Dannen- A. Dannenberg Dacite. Segregation in 
or 20.02 mt 1. 39 Caucasus. berg. T. M.P. :rvr., XIX, dacite. ab 36.68 p. 233, 1900. In W. T., p. 181 an 16.12 
c 0. 20 

169 I(II) .4(5) .2.4. Q 11.28 di 6.15 Mount Elbruz, A. Schwager. L. V. Ammon, in Dacite. 
or 19. 46 hy 2.12 Caucasus. G. Merzbacher, 
ab 46.63 mt 0.93 Kaukasus, II, an 8.06 il 1. 98 

ap 0.34 p. 783, 1901. 
"" 

170 I 11
•114.2.114. Q 31.62 hy 6. 24 Santorini, Pisani. A. Lacroix, Microtinite Inclusion in or 17. 24 mt 0. 23 Aegean Sea. C. R., CXL., (andesite). andesite. ab 34.00 il 0.46 

an 10.84 p. 974, 1905. 
c {). 31 

' 
171 I(II).4.2.4. Q 20.82 di 6.18 Santorini, Pisani. A. Lacroix, Andesite. or 18.35 hy 3. 85 Aegean Sea. C. R., CXL, ab 40.35 mt 0. 93 l an 9.45 il 0.91 p. 97 4, 1905. 
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CLASS I. PERSALANE-Continued. 

RANG ?.. DOMALKALIC. TOSCANASE-Contin~ed. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ---------- ---------------
172 65.91 16.96 1. 36 3.47 1.13 2.42 4.60 3.08 0.49 0.05 1. 03 0.23 100.73 

A2. II 1. 099 .166 .009 .048 • 028 • 043 . 074 . 033 . 013 .002 

173 65.14 17.67 l. 59 3.33 0.95 2.96 5.41 2.18 0.11 0.02 l. 12 0.19 100.67 

A2. II • 086 .173 .010 • 046 • 024 .053 . 087 .023 . 014 . 001 

I 

174 67.50 15.51 0. 73 2.94 l. 29 1. 30 4.86 4.02 0.88 0.99 0.08 100.10 

A2. II 1.125 .152 .005 . 041 • 032 . 023 .078 .042 • 012 -

175 73.96 13.75 0.52 0.99 0.48 l. 90 5.62 2.55 0.25 trace 0.17 100.19 

A3. ill 1. 233 .135 . 003 • 014 • 012 . 034 .090 . 028 - .001 

176 73.56 14.06 l. 02 0. 77 0.46 2.14 5.08 3.00 0. 75. 0.09 100.93 

A3. Ill 1. 226 .138 .006 • 011 . 012 . 038 . 082 .032 -

177 72.88 13.86 l. 52 0.73 0.23 l. 82 4.40 3.98 0.52 trace C02 trace 99.94 

A3. III 1. 215 .136 .009 .010 .006 .032 .071 . 042 I -
178 70.04 15.91 l. 41 l. 79 0.42 l. 24 5.44 3.62 0.96 0. 11 trace 100.94 

A3. III 1. 167 .156 .009 .025 . 011 • 022 .088 . 038 . 001 -

179 69.~7 17.31 l. 64 l. 34 l. 02 l. 06 3.85 2.84 0.87 0.10 0.12 NiO 0. 23 99. 70 
CuO 0.05 

A2. II 1. 155 .liO .010 .018 .026 .0.19 . 062 .030 I .001 . 002 

180 68.44 14.52 3.24 2.09 0.65 2.22 5.23 2.59 0.72 trace 99.70 2.67 

A3. Ill 1. 141 .142 . 020 .029 . 016 .039 .084 . 028 -

181 68.16 14.95 0. 951 2.92 1.58 2.32 4.13 2.89 l. 36 0.30 0.'90 none none ]i'eS2 0.03 100.49 2.62 

A2. n 1.136 .147 .006 • 040 .040 . 041 . 066 . 031 . 011 - -

182 76.19 13.42 0.41 n. d. trace l. 35 4.57 2.63 1.15 99.,72 

A4. IV 1. 270 • 131 • 003 (. 006) - . 024 . 074 . 028 

183 63. 74 16.61 2.76 1.39 l. 60 4.57 4.87 2.53 "l. 03 I 0.58 99.68 

A3. III 1. 062 . 163 • 017 • 019 • 040 :082 .079 . 027 . 007 

184 72.55 14.13 0.65 l. 79 none 3.53 4.47 2.71 0.37 trace 100.20 

A3.III 1. 209 .138 .004 .025 - .063 .073 . 029 -

185 72.55 13.40 0.60 2.02 0.51 2.65 3.62 2.98 0.65 0.20 0.40 0.18 0.33 Zr02 0.07 100.27 2.642 s 0.11 

AI. 1 1. 209 • 131 . 004 • 028 . 013 .. 047 . 058 . 032 . 005 • 001 . 005 

I 
186 71.80 15.11 0.28 2.03 0.20 2.27 3.24 2.93 l. 09 0.34 0.24 0. 18 Zr02 0.02 99.78 s 0.05 

AI. I 1. 197 .148 . 002 . 028 . 005 . 041 .052 . 031 . 004 . 002 . 003 

187 65.59 17.24 3.46 0.56 l. 27 3.57 4.72 l. 78 0.54 0.51 0.44 0.30 s 0.10 100.08 

A2. II 1. 093 . 169 . 022 . 008 . 032 . 064 . 076 . 019 • 006 . 003 . 004 

188 72.44 16.51 0.24 0.52 0.05 2.47 4.54 2.13 1.13 0.13 trace 100.16 
~ 

A3. III 1. 207 .162 . 002 . oo·7 . 001 . 045 .073 . 022 -
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ORDER 4. QUARDOF~LIC. BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. LASSENOSE-Continued. 

I 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-- ------ ·--

172 I(I.I).4.2.4. Q 19.8U hy 6. 23 Therasia, H. S. Washing- H. S. Washington, Andesite. 
or 18.35 mt 2.09 Santorini, ton. XII, Cong. G. Int.., ab 38.77 il 1. 98 
an 10.01 up 0. 67 Aegean Sea. C. R., p. 235, 191:3. 
c 2. 35 

173 111 .411 .211 .4. Q 16.88 hy 5.30 Palaio Kaimeni, H. S. Washing- H. S. Washington, , Andesite. 
or 12.79 mt 2. 32 (A. D. 4R), ton. XII, Oong. G. Int., ab 45.59 il 2. 13 
an 13.90 up 0. 34 Santorini, c_ R., p. 235, 1913. 
c 1.33 Aegean Sea. 

174 I(II).4.''2.(3)4 .. Q 18.18 hy 6.37 l.qlometre 171, Not stated. Col. Azema, · Granite. 
or 2.1. 35 mt 1.16 Konakry-Niger C. R. Cong. Soc. Sav., ab •JO. 87 il 1. 82 
an 6.39 R. R., French p. 161, 1912. 
c 0. 92 Guinea. 

175 I.4.(1)2.4. Q 27.2-l di 3. 25 Chm·en, E. Manasse. E. Manasse, Granite. 
or 15.57 hy 1.03 Eritrea. Stud. Pet. Erit., ab 47.16 mt 0. 70 

. an 4. 73 up 0. 34 p. 56, 1909. 

176 1.4.112.4. Q 27.78 di 3.16 Aratu, E. Manasse. E. Manasse, Granite 
or 17.79 by 0. 33 Mai Adarte, Stud. Pet. Erit., porphyry. ab 42.97 mt 1.39 
an 6.67 Eritrea. p. 89, 1909. 

177 1.4.112.(3)4. Q 28.50 di 1. 54 Samoite, E. Manasse. E. l\fanasse, Felsoliparite. 
or 23.35 WO 0. 23 Eritrea. Stud. Pet. Erit., ab 37.20 mt 2.00 
an 6.39 p. 117, 1909. 

~ 

178 T.4.(1)2.4. Q 20.76 hy 3. 21 Adi Saeli, E. Manasse. E. 1\fanasse, Adamellite. 
or 21.13 mt 2.09 Eritrea_ Stud. Pet. Erit., ab 46.11 ap 0.34 
an 5. 28 p. 70, 1909. 
c 1. 12 0 

179 I 11
• (3)4. (1)2.''4. Q 32.10 hy 3. 92 Werkh Issetsk, G. Katerfeld. W. Nikitin, Granite .. Should be or 16.68 mt 2. 32 Mursinsk, Mem. C. G. Russ .. on p. 239. ab 32.49 ap o. 34 

an 4.45 Perm, Russia. XXII, p. 95, 1907. 
c 6.32 

180 111.4.2.4. Q 22.44 di 2.0•1 Marekanka River, Y. F. Gerve. K. E. Bugdanovitch, Quartz 
or 15.57 hy 1. 92 n. Okhotsk, Fund. Marek., kerato-ab 44.01 rot 4.64 
Ull 8. 34 Siberia. p. 14, 1904? phyre. 

" 181 I(II).4.2.114. Q 24.54 hy 7.04 Zeia River. W. Giers. E. Ahnert, Aplite. 
or 17. 2<1 mt 1. 39 Amur District, Expl. G. Reg. Aurif. ab 34.58 n 1. 67 
an1L40 Siberia. Sib., X, Taf. VII, 
c 0. 92 191.0. 

182 !.(3)4.2.4. Q 35.76 hy 0. 84 Unga Island, P. Wenjukoff. P. Wenjukoff, Liparite In W. T., p. 181 or lli. 57 Kamchatka. Ref. N.J., 1891, I, obsidian. ab 38.78 
an 7. 78 p. 281. 
c 0. 51 

183 !(II) .411.2(3) .4. Q 14.82 di 5.40 Kara Kti.sti.l, C. Pfeil. K. Futterer, Granite. Al203 corrected or 15. Ol hy 1.50 Thian Shan Durch Asien, as in III, ( 4), nb 41.39 mt 2. 78 
an 15.85 ll 1.06 Mountains, II, (1), p. 180. 1905. p. 23_ 

hm 0. SO Turkestan. 

184 I 11 .4.2.4.0 Q 28.62 di 5. 21 Okuura, Fukai K. Yokoyama. S. Kozu, Adamellite or 16.12 wo 0. 70 Island, Goto pers. com., 1913. porphyry. ' ab 38.25 mt 0. 93 
anlO. 01 Islands, Japan._ 

185 111 .'14.211.(3)4. Q 32.82 di 0. 71 Manzeisan, N. Yoshioka. S. Kozu, Granite .. or 17.79 hy 4.10 Ono, Bizen, pers. com., 1913. ab 30.39 mt 0. 93 
anll. 4.0 il 0. 76 Japan. 

ap 0. 34 

186 1.(3)4.2.(3)4. Q 36. 06 hy 3. so Kobata, Makab~, T. Ohashi. S. Kozu,. Granite. or 17.24 · mt 0. 46 Hitachi, pers. com., 1913. ab 27.25 il 0. fil 
an 9.45 up 0.67 Japan. 
c 3.16 

187 111.4.2(3).4. Q 22.98 hy. 3. 20 Sambe Volcano, C. Sugiura. S. Kozu, Dacite. or 10.56 mt 1.39 I wami, Japan_ p~rs. com., 1913. ab 39.82 il 0. 91 
fill 15.01 hm 2. 56 
c 2.04 up 1. 01 

188 !.114.211 .4. Q 32.46 hy 0. 76 Boekit Kelam, 1\f. Dittrich. J. Schmutzer, Micrograni te. or 12.23 mt 0.46 Central Borneo. Vh. Ac. Wet. Amst., ab 38.25 
Ull 12.51 1908, p. 413. 
c 2.2<1 

42423°-17--16 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE-Continucd. 

No. Si02 Al20 3 Fe20 3 FeO MgO I CaO Na20 K20 H20+ H 20- Ti02 PzOs MnO Inclusive. Sum. Sp. gr. 
--- --- --- ----- --- --- --------- ---

189 71.20 16.12 l. 69 n. d. l. 63 l. 36 5. 72 l. 37 l. 48 0.22 trace trace 100.79 2.57 

A4. IV 1. 187 .158 . 011 (. 022) . 041 . 024 . 092 . 015 - -

190 68.06 15.03 0.28 3.66 0.81 2. 71 4.25 3.41 2.12 0.38 trace 100.71 

A3. III 1. 134 .147 . 002 . 051 . 020 .048 .069 .036 . 005 -

191 66.26 16.31 3.38 l. 36 l. 66 2.88 4.11 2.23 n. d. 0.66 0.38 caso. 0.62 99.85 2.438 -
A2. II 1. 104 .160 . 021 . 019 . 042 . 052 . 066 . 023 . 008 . 005 , 

' 192 69.44 15.21 l. 74 0.56 0.93 l. 99 5.11 4.53 0.77 100.28 

A3. III 1. 157 .149 .011 . 008 . 021 036 .082 .048 

193 71.16 16.19 0.36 0.68 0.60 1.77 4. 73 2.03 2.17 0.22 0.11 trace trace SO a trace 100.02 2.665 
Cl trace 

A3. III 1. 186 .159 . 002 .009 .015 . 032 .076 . 021 . 001 - -

1.94 67.:39 15.22 1. 08 3.36 1. 49 3.24 4.44 3.33 0.49 0.09 0.48 0.28 C02 0.11 101.00 

B2. III 1. 123 .149 .007 .047 .037 . 058 . 072 .035 . 006 .002 

\ 

195 72.77 13.87 trace 2.79 0.40 1. 60 :1· 18 2.81 0.29 0.02 0.55 0.22 s trace 99. 74 2.69 

A2. II a 1. 213 .136 - .039 .010 .029 .068 .030 . 007 .003 

196 72.70 13.85 2.50 n. d. 0.94 3.34 4.60 2.46 n. d. trace trace 100.39 

A4. IV 1. 212 . 136 . 016 (. 032) .024 .059 . 074 .026 - -
197 71.29 15.70 1. 50 0.30 o. 89 I 3. 41 4.81 2.35 0.07 trace 100.32 . 
43. III 1. 188 . .t54 . 009 .004 . 022 . 055 . 077 .025 -
198 63.60 15.84 1. 45 2.72 1.14 3.03 4.33 3.26 3.88 0.30 0.70 0.10 trace C02 none 100.35 2.51 

Cl trace 

Al. I 1. 060 .155 .009 .038 .029 . 054 
s trace 

.069 . 03.'i . 009 . 001 -- Cr20a trace 
BaO none 
SrO none 
LI20 none 

199 65.52 14.80 5.72 2. 83 0. 16 1. 10 4.92 3. 23 1. 76 0.56 100.60 

A3. III 1. 092 .145 .036 .039 .004 .020 .079 .034 .007 

200 65. 12 16. 70 4.00 1.03 0.28 1.25 5.69 3. 24 2.54 0.80 100.65 

A3. III 
I 

1.085 .164 .025 .014 .007 .022 .092 .034 .010 

201 68.00 17.28 0.07 3.56 0.37 1. 67 4.08 3.59 0.46 0.23 0. 16 trace 0.05 C02 0. 27 99. 79 

A2. II 1.133 .169 -- .050 .009 .030 .066 .038 . 002 - -

202 67.71 14.65 1. 59 3. 29 0. 85 2.34 6.09 1. 99 0. 16 1. 00 0. 16 99. 83 

A2. II 1.129 .142 .010 .046 . 021 .042 .098 .021 .013 .001 

203 63.5 17.2 2. 7 1.9 1.1 3.0 5.5 3.2 1.7 0. 7 100.05 

B3,. IV 1. 058 .169 .017 .026 .028 .054 .089 .034 .009 
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189 111 .4.112.4(5). Q. 20.0·1 hy 7.00 Kali Soeroeau, N. Sahlborn. G. Niethammer, Dacite. 
or 8.34 Loh-oelo, T.M.P.M., ub 48.21 
{ill 6. 07 Java. XXVIII, p. 221, 
c 2. 75 1909. 

190 I(II).4.2.(3)4. Q 21.00 di 1. 43 Eruption of 1883, A. Schwager. K. Oebbeke, Andesite In W. T·., p. 429. 
or 20.02 hy 7.08 Krakatoa. N.J., 1884, ash. ab 30.15 mt 0.40 
o.u 11. us II 0. 76 II, p. 33. 

191 I(II).4.2(3).4 Q 2ii.44 by 4. 20 Eruption of 18S3, C. Winkler. R. D. M. Verbeek, Andesite In W. T., p.429. 
or 12.79 mt 3. 7l Krakatoa .. K.rakatau, ash. ab 3!. 58 il 1. 22 
an14.46 hm 0.80 p. 292, 1884. 
c 1.94 . 

192 111.4.(1)2. (3)4, Q. 17. 9-l di 3. 07 Porobbo, W. Herz. L. Milch, Quartz In W. T., p.181. 
or 26.6S hy 0.60 Toba Lake, Z.D.G.G., trachyte-ab 42. 9i mt 1.80 
o.n 5. 28 hm 0.48 Sumatra. LI, p. 69, 1899. andesite. 

() 

193 I.'-'4.2.4. Q 31.14 hy 2.29 Stawell, Victoria. Not stated. A. R. Sec. Mines Feldspathic 
or 11.68 mt 0.46 

Viet., (1907), dike rock. ub 3!). 82 il 0.15 
an 8. !)O p. 63, 1908. c 3.06 

194 I(II).4.2.114. Q Hl.02 di 2.07 Tingha, New E. Hamilton. W. N. Benson, Granite. or 19.46 hy 7.16 South Wales. pers. com. .. ab 37.73 mt 1.62 
an 11.08 il 0. !H 

ap 0.67 

195 I',./'4.2.4. Q 31.32 hy 5.02 Duffers Creek, J. H. Brooking. A. G. Maitland, Porphyry. or lli. US il 1.06 Pilbara, West Aust. G. S. ab 35. G3 
o.u 8.06 West Australia. B. 15, p. 12, 1904. c 0.112 

196 111.4.2.4. Q 27.06 di 5.39 Lyttleton, P. Marshall. P. Marshall, Tridymite _In W. T., p.l83 •. or K46 hy 3. 91 Banks Peninsula, Tr. N. Z. Inst., trachyte. ab 38.78 
o.n 10.01 New Zealand. XA.'VI, p. 379, 1894. 

197 !.4.211.4. Q 20.82 eli 0.05 Lyttleton, P. Marshall. P. Marshall, 'fridymite In W. T., p.l83. 
r. or 13.90 hy 1.!)0 Banks Peninsula, Tr. N. Z. Inst., trachyte. ab 40.35 mt 0.93 

an14.46 hm 0.80 New Zealand. XXVI, p. 379, 1894. 

198 I(II).4.211 •114. Q 17.10 hy 5.M Leleppa Island, D. Mawson. D. Mawson, Andesite. 
or 19.46 mt 2.09 New Hebrides. Pr. Linn. Soc. ab 30.15 il 1. 37 
(Ul 14. 18 ap 0. 34 N. S. \V., XXX, 

p. 470, 1905. 

199 I(II).4.(1)2.4. Q 22.20 hy' 0.40 Perseverance P. :Marshall. P. Marshall, Phonolite. 
01' 18.90 mt 7.42 Harbor, Sul.Jant. lslcls., II, ab 41.39 il LOG 
o.n 5.56 hm 0.64 Campbell Island. p. 695, 1909. 
c 1. 22 . 

200 ! 11411• (1 )2.4. Q 16.68 hy 0. 70 Garden Cove, P. Marshall. P. Marshall, Porphyry. I., 1&00 mt 0.93 Campbell Island. Subant. Islcls., II, ab 48.21 il 1.52 
an 6.12 hm 3.30 p. 691, 1909. 
c 1.63 . 

201 111.4.2.(3)4. Q 23.52 lly 7. 24 Cape Royds, Burrows and J. W. E. David, Not named. 
or 21.13 il 0.30 Ross Region, 'Walkom. pers. com. ab 31.58 
au 8. 34 Antarctica. 
c 3. 57 • 

202 I(II).4.112.411 . Q 18.54 di 3. 72 Deception Island, Boiteau. E. Gourdon, Trachyte. 
or ll. 68 hy 3. 28 South Shetland pers com., 1913. ab 51.35 mt 2.32 
o.n 6. 39 il 1. !)8 Islands, 

ap 0.34 Antarctica. -

203 ! 11 .4(5).2.4. Q 11.52 di 1. 73 Wandel Island, Pisani. E. Gourclon, Trachyan.: Also in Exp. 
or 18.90 hy 2.00 Graham Land, C. R., CXLIII, desite. Ant. Fr., ab 46.63 mt 3. 94 
l\1112. 79 il 1. 37 Antarctica. p. 17~, 1906. Pet. vol., 

p. 166, 1908. 



244 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. TOSCANASE. 
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1 65.41 16.09 3.84 0.95 1.51 2.93 6.54 0. 57 1.06 0. 13 0.51 0.20 C02 0.47 100.21 

A2. II 1:090 .158 .024 . 014 .038 .052 .105 .006 .006 .003 (100. 01) 

2 69. 10 15.05 .0.74 2.81 1.63 2.86 4.92 0. 89 1..76 0.07 0.26 0.24 0 . .12 C02 trace 100.55 
Zr02 trace 
s 0.08 

Al. I 1.152 .148 .005 .039 .041 .051 .079 .010 .003 .002 .002 BaO 0.02 

3 70.38 16.32 0.50 0.75 0.60 3.09 6.31 0.03 l. 33 0.04 0.14 trace 0.08 s trace 99. 57 

A2.TI 1.173 .160 .003 .010 . 015 .055 .102 - .002 - .001 

4 68.00 16.33 0.·26 0.70 1.41 5.90 6.20 0.38 0.25 0.06 0.43 0.22 0.02 Zr02 0.02 100.45 
Cl 0.13 
F 0.07 

Al.I 1.133 .160 .002 .010 .035 .105 .100 .004 .005 .002 - s 0.01 
Cr20a none 
BaO 0.03 
SrO 0.03 

.5 74.21 14.47 0.35 0.50 0.28 1.71 7.62 0. 10 0.23 0.15 0.30 0.07 none BaO none 99.99 
SrO trace 

A2. II 1. 236 .030 
Li20 trace 

.142 .002 .007 .007 .122 .001 .004 - -

'6 67.88 17.21 2.00 1. 62 ].52 3.08 5. 71 0. 26 0.45 0. 20 0. 10 0.09 C02 none 100. 12 
Zr02 trace 

A2. II 
Cl trace 

1.131 .169 . 0~3 .022 .038 .055 .092 .003 .003 .001 .001 

7 67.62 17.03 1. 30 1.71 1. 51 3. 11 5. 86 0. 63 0.50 0.34 0.34 0.01 trace C02 0.10 99.72 2.684 s trace 

A2. II 1.127 .167 .008 .024 .038 .055 .094 .007 .004 .004 - -

8 63. 75 111. 30 4.90 1.45 1.30 4.08 6.00 0.92 1. 25 99.95 

A3~ III 1. 063 . .160 .031 .020 .033 .Oi3 .097 .010 

9 ·72. 56 15. 13 2.54 n. d. 0.95 2.01 5. 06 0.56 0.03 0. 93 trace none 0.46 100. 23 

A4. IV 1. 209 .148 .016 (.032) .024 .036 .082 .006 

I 
- - .007 

I 
RANG 3. ALKALICALCIC. COLORADASE. (C. I. P. W., 1902.) 

1 67.93 16.28 2.85 1.38 0.90 2.81 1. 80 5.02 0. 53 0.30 0.07 99.87 

A2. II 1.13~ .160 .018 .019 .023 .050 .029 .053 .004 . 001 

2 68.95 15.58 2.52 1 . .30 0. 80 3.07 1. 59 4.79, 0.81 0.34 0.40 0. 20 0.04 C02 none 100.39 
) 

A2. II 1.149 .153 .016 .018 .020 .055 .026 .051 .005 .001 -

RANG 3. ALKALICALCIC. COLORADASE. 

1 65. ]3 15. 50 1. 77 4. 17 0.54 3.98 2. 70 4. 53 0.26 1.12 0.06 trace FeS2 0.62 100.38 

.A 2. II 1. 086. .152 .011 .058 .014 .071 .044 .048 . 014 - -

68.40 16.34 0. 17 1.56 0.64 3.77 3.39 3.91 0.55 0.29 0. 29 0.22 0.07 C02 none 99. 80 
Zr02 none 
s none 

.A l.I 1.140 .160 .001 .022 . 016 .068 .055 .041 . 004 .002 .001 BaO 0.15 
SrO 0.05 

64.45 17.69 1. 33 1. 93 0.57 3.73 3.85 3.68 0. 80 0.59 0.69 0.16 0.05 s 0.04 100.04 
BaO 0.19 

3 

A 1. I 1.074 .173 .008 .027 • 014 .066 .062 .039 I .009 . 001 - , 
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OH.DER 4. QUARDOFELIC. BRITANNAH.E-Continuecl. 

SUBRANG 5. PERSODIC. MARIPOSOSE. (C. I. P. "\V., 1902.) 
_,__ ....... -
No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

~ -· - . - ~ 

1 I(II).4.2.5. Q 17. 0·1 di 1. 08 Hyde Park Tunnel, YV. T. Hall. F. Bascom, Soda 
01" 3.34 hy 3.00 Neponset Valley, J. Ac. N. Sci. Phila., tra(!hyte. .. ab 55.02 mt 1. 80 
n.n 13.07 il 0. 91 Massachusetts. (2), XV, p. 150~ 

hm2.50 1912. 

2 I(II).114.2".( 4 )5. Q. 27.30 hy 8.40 Aldham, W. 1'. Schaller. F: Bascom, Quartz 
or 5.50 mt 1.10 Pennsylvania. U. S. G. S. rec.lab. norite ab 41.39 il 0.40 
an 12.23 ap 0. 07 gneiss. 
c 1. 53 

3 1.4.2(3).5. Q 2f.i.8G hy 2.l(i Benning Mine, E. Everhardt. S. P. Jones, Granite. ab 53.•15 mt 0. 70 Dahlonega, Ga. G. S. B. 19, ::m 15.2() il 0. 30 
c 0.3l Georgia. p. 7,4,.1909. 

4 I(II).4.2(3).5. Q 1!).02 di 8. 31 H.umsey Mountain, W. F. Hille- Emmons and Calkins, Pyroxene or 2. 22 WO 0.4u Philipsburg I . brand. U. S. G. S. P. P. 78, aplite. ab 52.40 mt 0.40 
an 15.57 il 0. 70 quadrangle, I p. 124, 1913. 

ap 0. G7 Montana. 

5 1.4:.(1)2:5. Q 2G.46 di 1. 76 Near Maripo8a, W. F. Hille- H. W. Turner, Aplite. Also in U.S.G.S. or 0.5G WO 0.35 Mariposa County, brand. J. G., III, p. 403, A.Rl7, I, 1\b G3. !)3 mt 0.46 
an 5.28 il 0. 01 California. 1895. p. 721, 1896. 

In W. 1'., p. 183. 

G 1.4.2(3).5. Q 24.36 hy 4. 72 Towakaima Falls, J. B. Harrison. J. B. Harrison, Granite. Also in G. Gold£. or 1. 67 mt 3.02 Barama River, Rep. G. N. W. Dist., Br. Gui.. 1\b 48.21 il 0.46 
n.nl4. 40 np 0. 34 British Guiana. II, p.10, 1898. p. 76, 1908. c 2.24 In W. 1'., p. 183. 

7 111.4.211 •115. Q 21.66 hy 5.38 Ess.equibo, etc., J. B. Harrison. J. B. Harrison, Granophyre. Avera9.e sample. or 3. 8!) mt 1.86 Rep. G. Ess. Riv., ab 4!).20 il 0. 61 nvers, l;n w. r., p.l83. 
n.n 15. 2!) British Guiana. p. 52, 1900. 
c 1.12 

8 I(II).411 .211 •116. Q 15.72 di 4.32 Vrhnik, B. Trobei. B. Trobei, Granite 
01" 5. 56 hy 1.30 Bachergebirge, Mt. Nw.Ver. Steierm., porphyry. nb 50.83 mt 4.li'l 
n.n 14.73 hm 1.76 Styria. . XLIV, p. 189, (1907), 

1908. 

9 111 • (3)4.2:''5. Q 32.76 hy 7.55 !locos Norte, L.A. Salinger. W. D. Slnith, Granite. or 3.34 Luzon, Phil. J. Sci., (A), II, ab 42.97 
an 10.01 Philippine Islands. p. 152, 1907. 
c 2.49 

SUBH.ANG 2. DOPOTASSIC. 

1 111 .(8 )4.(2)3.2(3). Q 3L02 hy 2. 30 Grafversfors, H. Santesson. P. J. Holmquist, Granite. 
01" 2V.47 mt 3. 71 Stafsjo, Sweden. B. Un. Ups., n.b 15.20 il 0. Gl 
n.nl3. 90 hm 0.32 VII, p. 262, 1906. 
c 2.80 

2 1.(3)4.(2)3.211 • Q 33. 78 hy 2. 00 PaEamoa, Te Puke Not stated. J. A. Bartrum, Rhyolite. or 28. 3G mt 3. 02 istrict, New N. z. Mines ab 13. G2 • il 0. 76 
n.n 14.40 hm 0.48 Zealand. Statem. (1912), 
c 2.45 ap 0.34 p. 140, 1913. 

SUBRANG 3. SODIPOTASSIC. AMIATOSE. (C. I. P. W., 1902.) 

1 I(II) .4 .(2)3.3. Q 21.36 di 2. 64 Cape Camperdown, P. Schei. C. Bugge, Quartz or 26.09 hy •1. 40 Bache Peninsula, Rep. 2nd Fram syenite. ab 23.06 mt 2. 55 
n.n10. 08 il 2.13 Ellesmere Land. Exp., No. 22, 

p. 18, 1910. 

2 1.4.(2)3.311• Q 24.48 hy 3. 98 Royal Mine, G. Steiger. Emmons and Callcins, Quartz or 22. SO mt 0. 23 Philipsburg U.S. G. S. P. P. 78, monzonite. ab 28.82 il 0. 61 
n.n 10. !)0 ap 0. G7 quadrangle, p. 109, 1!)13. 
c 0. 31 .Montana. 

"3 111.4.(2)3.3( 4). Q 19.08 hy 2. 72 Thunderbolt, .T. G. Fairchild. A. Knopf. Latite. or 21.68 mt 1.86 Montana. U.S. G. S. rec.lab. ab 32.-1!) il 1. 37 
n.n 17.51 .ap 0.34 
c 0. 92 
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CLASS I. PERSALANE-Continued. 

RANG 3. ALKALICALCIC. COLORADASE-Continucd. 

-

No. Si02 AI20 3 Fe20 3 FeO MgO CaO Na20 K20 I-IzO+ I-120- Ti02 P20s MnO Inclusive. Sum. i Sp.gr. 

--- --- ------------- --------- -

4 64.31 15.44 2.43 2.58 2.21 4.22 2. 7l 4.00 0. 79 0.19 0. 7l 0.22 trace s trace 99. 97 
Cr20a none 
NiO none 

Al. I 1. 072 .151 . 015 .036 . 04! . 075 '.044 .044 .009 .002 - BaO 0.07 
SrO trace 
LhO trace 

5 64.05 15. 38 2. 20 2.74 2. 03 4. 30 2. 74 4.00 0. 83 0. 27 0. 60 0. 21 0.11 co2· 0.35 100.06 s 0.07 
BaO 0.08 

Al. I 1. 068 .150 . 014 . 038 .052 .077 .044 .042 . 007 . 001 .002 SrO 0.04 
Cu 0.005 

6 62.53 ]9. 01 1. 96 l. 44 l. 29 5. 17 3.45 3.30 0.45 0.21 0.65 0. 17 0.03 C02 none 99. 83 
SO a none 
BaO 0.13 

.Al. I 1. 042 . 186 .013 .020 .032 .093 .056 .035 .008 .001 - SrO 0.04 
Li20 trace 

7 67.53 15.46 2. 18 2.42 0.16 3. 24 3. 24 3.86 0.55 0.23 0.4.1 0.01 0. 10 C02 0. 03 99. 63 
Zr02 0.02 
F 0. 03 

Al .• I 1.126 .152 .014 .033 :004 .058 .052 . 041 .005 - . 001 FeS2 0.09 
Cr20a none 
NiO none 
BaO 0.07 
SrO none 

:8 64.28 16. 99 2.59 2. 64 1. 13 3.95 3. 78 3.51 0. 25 0.07 0.49 0.32 0.14 C02 none 100.38 Zr02 0.01 
F 0.06 

;\1. I 1.071 .167 . 016 . 037 .028 .071 . 061 . 037 .006 .002 .002 s none 
V20a 0.03 
NiO none 
BaO 0.10 
SrO 0.04 - Li20 none 

9 65.36 15.46 3.09 l. 21 1. 53 4.14 3.58 3.41 0. 70 0.82 0.52 0.25 0. 19 BaO 0.08 100.36 

A2. II 1. 089 .152 • 019 . 017 . 038 . 074 .058 • 036 . 007 . 002 . 003 

10 61.42 17.69 4.24 1. 74 1. 81 5.29 3.i4 3.19 0.97 Q.37 0.14 0.19 DaO 0.09 100.28 

A2. II 1. 024 .173 .027 • 025 ~ . 045 . 095 . 050 . 034 . 005 . 001 .003 

l1 63.91 17.07 4.39 1. 51 0.81 4.47 3.48 3.74 0.33 0.21 99.92 2.751 

A3. III 1. 065 .168 .028 . 021 . 020 .080 . 056 .039 .002 140 

12 62.09 16. 77 3.96 0.98 ]. 63 4.26 3.77 3.68 1. 32 0.50 0. 73 0.25 0.14 Zr02 trace 100.24 s none 
BaO 0.10 

Al. I 1. 035 .1G4 .025 . 014 . 041 . 076 . 061 . 039 .009 .002 . 002 SrO 0. 05 
LhO trace 

13 63.03 15.8() 3.31 1. 74 l. 69 4.40 3.17 3.75 l. 73 0.43 0.64 0.24 0.10 ZrO none 100.20 
SO a none 
BaO 0.08 

Al. I 1. O,il • 1:).) . 021 . 024 . 042 . 079 . 052 . 040 . 008 . 002 . 001 SrO 0.03 
I 

14 62.64 17.46 3.35 1. d3 1. 05 4.32 3.97 3.94 0.56 0.84 0.69 0.26 0.09 C02 none 100.43 
Zr02 0.02 
s 0.02 

Al. I 1. 044 . 171 . 021 . 014 . 026 . 078 .065 . 041 . 009 .002 . 001 Cr20a none 
'· V20a 0.03 

BaO 0.10 
SrO 0.06 

15 62.60 18.16 0.91 2.72 0.96 5.30 3.02 4.10 0. 34 0.28 l. 02 0.06 0.50 Zr02 trace 100.01 
Cl 0.04 

A2. II 1. 043 . liS . 006 . 038 . 02! .095 . 048 . 044 . 013 - . 007 

16 64.41 15.85 1. 92 2.52 1. 66 3.71 3.60 3.46 1. 09 0.12 0.43 0.23 0.07 C02 0. 72 99.79 2:64 
SO a none 

A2. II 1. 074 . 155 . 012 .. 035 . 042 .065 . 058 . 037 . 005 . 002 . 001 

17 58.04- 18.96 5.88 1. 33 1.11 6.12 2.26 4.08 2.05 0.34 BaO 0.0'1 100.21 

A3. III . 967 .186 . 037 . 018 . 028 .109 • 036 • 043 . 002 I I 



No. Symbol. 

4 l(II).4.113.3. 

5 J(TI).4.3.3. 

1".4.3.3(4). 

7 1.4.(2)3.3. 

8 I(II) .4.(2)3.3( 4). 

9 1'1 .4.(2)3.3( 4 ). 

:tO I(II).4.3.3". 

:n 111.4.113.311 • 

12 !(II). 411.(2)3. 3( 4). 

]3 I(TI) .4.(2)3.311 • 

14 111 .411 .(2)3.3( 4). 

15 I(II).411.3.3. 

16 I(II).4. (2):~.3( 4). 

17 I(II).4.3.3. 

SUPERIOR ANALYSES OF FRESH ROCKS. . 1.4.3.3. 

ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

Norm. 

Q 21.54 di 0. 68 
or 24.46 hy 5.6ii 
ab 23.06 mt 3.48 
an 17.51 il 1. 37 

ap 0.67 

Q 20.04 hy 7.fi8 
or 23.35 mt 3. 25 
ab 23.06 il 1. 22 
l\11~.57 ap 0. 34 

Q 17.04 hy 3. 20 
or 19.46 mt 3.02 
ab 29.34 il 1. 06 
an 25.02 ap 0.34 

Q 25!98 hy 2.38 
or 22. SO mt 3. 25 
llb 27.25 il 0. 76 
an 16.12 

Q 18.60 hy 5.04 
or 20.57 rut 3. 71 
ab 31.96 il 0. 91 
an 17.79 ap 0. 67 
c 0.51 

Q 21.72 di 1. 94 
or 20.02 hy 2. 90 
ab 30.39 rut 3.02 
an 16.12 il 1.06 

hm0.96 
ap 0. 67 

Q 17.64 di 0.65 
or 18.90 hy 4. 20 
ab 2G. 20 rut 5.34 
an 24. i4 il 0. 76 

hm 0.64 
ap 0.34 

Q 19.74 hy 2.00 
or 21.68 mt ·1. 87 
ab 29.34 hm 1.12 
an 20.29 ap 0. 67 

Q 15.54 di 1.08 
or 21.68 hy 3. 80 
ab 31.96 rut 1.16 
an 17. 79 il 1. 37 

hm 3. 20 
ap 0. 67 

Q 19.32 di 1. 94 
or 22.24 hy 3. 30 
ab 27.25 mt 3. 94 
aul7. 51 il 1. 22 

hm 0.64 
ap 0. 67 

Q 14.76 di 1.30 
or 22.80 hy 2.00 
ab 34.06 mt 1.39 
an 18.07 il 1. 37 

hm 2.·40 
ap 0. 67 

Q l!i. 60 di 2.10 
or 24.46 hy 4. 77 
ab 25.15 mt 1.39 
an 23.91 il 1. 98 

Q 19.38 hy 6. 71 
or 20.57 mt 2. 78 
ab 30.39 il 0. 76 
l\11 16.68 ap 0. 67 

Q lG. 86 hy 2.80 
01' 23.91 mt 4.18 
au 18.ilfi hm 3.04 
an 28.36 ap o. 67 
c 0. 51 

I 

SUBRANG 3. SODIPOTASSIC. AMIATOSE-Continucd. 

Locn.lity. Ann.lyst. Reference. 

Elkhorn~ Montana. H. N. Stokes. J. S. Barrell, 
U.S. G. S.' A. R. 21, 
II, p. 536, 1901. 

Gn.£;"non Mine, H. N. Stokes. 'Veed and Tower, 
Butte, Montann.. U.S. G. S. P. P. 74, 

p. 33, 1912. 
I 

Hiawatha Creek. H. N. Stokes. Weed and Tower, 
Butte District·, U.S. G. S. B. 168, 
Montana. p. 119, 1900 .. 

Brewery Hi.ll, R. C. Wells. F. L. Ransome, 
Breckinridge U.S. G. S. P. P. 75, 
District, Colorado. p. 45, 1911. 

Mount Guyot, R. C. Wells. F. L. RanAome, 
Breckenridge U.S. G. S. P."P. 75, 
District, Colorado. p. 58, 1911. 

Mount, Carbon, T. M .. Chatard. W. Cross, 
West Elk Moun- U. S. G. S. A. R. 14, 
tains, Colorado. p. 227' 1894. 

Storm Ridge, West L. G. Eakins. ,V. Cross, 
Elk Mountains, U. S. G. S. A. R. 14, 
Colorado. p. 227' 1894. 

Sultan Mountain, L. G. Eakills. W. Cross, 
Silverton quad- U. S. G. S. A. R. 21, 
rangle, San Juan 
County, Colorado. 

II, p. 82, 1900. 

Pole Creek, Silver- w. F. Hille- W. Cross 
ton, Colofado. brand. U. S. G. S. Fol. 120, 

p. 8, 1905. 

Falls Creek, Lake G. Steiger. W. Cross. 
City quadrangle, U. S. G. S. B. 419, "' Colorado. p. ll8, 1910. 

Trout Creek, G. Steiger. W. Cross 
San Cristobal U. S. G. S. rec.lab. 
quadrangle, 
Colorado. 

Pomerov Creek, R. M. Butters. R. D. Crawford, 
. Monarch District, Colo. G. S. B. 4, 

Colorado. p. 137, 1913. 

Frisco District, R. C. Wells. B. S. Butler. 
Utah. U. S. G. s·. rec. lab. 

Stoddard Mountain, R. D. Hall. Leith and Harder, 
Iron Springs U. S. G. S. B. 3.-38, 
District, Utah. p. 58, 1908. 

247 

Rock name. Remarks. 

Quartz 
monzonite. 

Quartz Also in H. ,V, 
monzonite. Weed, J. G., 

VII, p. 739, 
18fl9. 

In V\T. T., p. 183. 

Andesite In W. T., p.183. 
porphyry. 

Quartz 
I 

monzonite 
porpl~yry. 

Quartz 
monzonite 
porphyry. 

I 
Quartz In W.T., p. 183. 

porphyrite. 

Porphyrite. In W. T., p.189. 

I 

Quartz Also in U.S. 
monzonite. G. S. Fo1. 120, 

p. 12, 1905. 
In W. T., p.183. 

Quartz latite. 

Andesite. 

Quartz 
latite. 

Quart.: 
monzonite. 

Quartz 
monzonite. 

Andesite. 
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CLASS I.' PERSALANE-Continued. 

RANG 3. ALKALICALCIC. COLORADASE--Continued. 

----
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--- --- ---------- --- ---------

18 62.33 16.92 3.95 1. 24 1.97 4.48 3.62 3.36 0.89 0.46 0.63 0.17 0.07 C02 0.04 100.38 
ZrOa 0.02 

.017 . 049 .080 . 058 .036 . 008 . 001 
s 0.03 

A1. I 1. 039 .166 .025 NiO none 
BaO 0.10 
8r0 0.10 
Li20 trace 
Cu trace 

19 67.45 15.51 1. 76 2.21 1.10 3.60 3.47 3.66 0.63 0.14 0.58 0.12 100.25 

' A2. II 1. 124 .152 .011 .031 . 028 .064 .056 . 039 .007 .001 

20 66.68 15.12 1. 66 2.49 1. 38 4.09 2.23 4.97 0.51 0.31 0.64 0.21 0.01 CO a 
8 

none 
trace 

100.30 2. 715 

A2. II 1. 111 .148 . 010 . 035 .035 .073 .035 ;053 .008 . 001 
SrO trace --

21 67.60 15.89 1. 77 l. 82 0.96 3.38 3.39 3. 391 0.87 0.23 0.60 0.19 trace CO a none 100.09 
8r0 trace 

A2. II 1. 127 .156 .011 .025 .019 .061 .055 . 036 .003 .001 

A 

22 65.68 15.87 1. 78 1. 25 1. 79 3.50 3.20 3.37 3.10 1 

0.98 0.23 100.75 

2. II 1. 095 .155 .011 .ou~ . 045 .062 • 01>1 .036 .012 . 002 

2 3 65.13 15.73 2.24 l. 86 1. 49 3.62 2.93 3.96 1. 91 0.52 0.58 0.23 trace NiO 0.07 100.27 
: 

A 2. II 1. 086 .154 • 014 .026 .037 .064 . 047 . 042 .007 .002 -

2 4 63. 16 16.74 3.94 0.47 1.12 4.07 3.88 3.71 0.77 l. 12 0.61 0. 30 0.04 C02 none 99.93 

A 2. II 1. 053 .164 .024 .007 .028 .073 .063 .039 .008 .002 -

2 5 59.99 16. 14 4.42 0.13 1. 51 4. 17 3.04 2.82 4.06 3.35 0.64 0.24 0.05 C02 none 100.56 

A 2. II 1.000 .158 .028 .002 .038 .075 .049 .030 .008 .002 -
I 

2 6 63.08 15.74 4.94 0.42 1. 38 4. 10 3. 16 3.39 0.98 1.70 0. 71 0. 17 0.07 C02 trace 100.00 
Zr02 0.02 

A 1. I 1. 051 .154 .031 .006 .035 .073 .051 .036 .009 . 001 
s trace 

. 001 BaO 0.10 
8r0 0.04 
Li20 trace 

27 61.69 17.26 3.53 1.91 1.45 5.49 3.05 3. 881 0.73 0.34 0.09 Cl 0.03 99. 55 
I BaO 0.10 

A 2. II 1.028 .169 .022 .026 .036 .098 .049 .041 .002 .001 

28 68. 20 15. 83 2.86 0.51 2.14 3.49 3.07 2.88 0.50 0.46 0.01 0.08 C02 0.06 100. 10 
FeS2 0.01 

2. II 1.137 .155 ' .018 .007 .054 .063 .050 .. 031 .006 1 - .001 A 

29 68. 24 16.08 0.81 2. 20 0.40 3.42 3.34 3.99 0.83 0.08 0.01 0.03 0.05 C02 0.59 100.34 2.668 
ZrOa 0.12 
BaO 0.15 

Al. I 1.137 .158 .005 .030 .010 .061 .053 .042 - - -

30 72.30 12.91 0.59 2.04 0.82 1.95 3.68 4.63 0.55 0.03 0.37 0.10. 0. 10 8 none 100.10 
NiO none 
BaO 0.03 \ 

Al. I 1. 205 .126 .004 .028 . 021 .035 .060 .049 .005 .OQ1 .001 Li20 none 

' 
31 70.77 ·15.30 0.82 2.02 o.n4 2.94 2.98_ 3.22 1. 06 100.05 

A3. III 1.180 .150 .005 .028 .024 .053 .048 .034 j 

32 68.99 15.44 1.11 2.53 1. 03 3. 19 2. 73 3.77 0.97 99.76 : 

\3. Ill 1.150 .151 .007 .035 .026 .057 .044 .040 
~ 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBH.ANG 3. SODIPOTASSIC. AMIATOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. 
I 

Remarks. 

-- ...... ~-

18 111.4.3.3(4). Q 16.62 di 1. OS Tombstone, R. C. Wells. F. L. Ransome, Quartz 
or 20.02 hy 4.40 Arizona. U.S. G. S. rec. lab. monzonite. ab ao. 39 mt 2.32 
!\020.02 il 1. 22 

hm 2.40 
ap 0.3•1 

19 I 11.4.(:)3.311• Q 23.70 di 0. 8!) Pyramid Peak, G. Steiger. W. Lindg-ren, Granodiorite. In W. T., p. 185 .. 
or 21.68 hy 4.08 Eldorado Colmty, A. J. S., III, ab 29.34 mt 2. 55 
!\015.85 il 1. 06 California. p. 306, 1897. 

20 ·I(II) .4."? .(2)3. Q 24.06 di 2. 20 Diamond Mesa, R. C. Wells. U. S. G. S. rec. lab. Quartz 
or 29.47 hy 4.65 Mount Whitney monzonite. ab 18.34 mt 2. 32 
an 16.68 il 1. 22 quadrangle, ' 

ap 0.34 California. 

l 21 I" .4.(2)3 .3( 4). Q 26.40 hy 2.69 Cherry Creek, H. N. Stokes. J. E. Spurr
8 

Quartz 
or 20.02 mt 2. 55 Egan Range, U. S. G. . B. 228, monzonite. ab 28.82 il 1. 22 
IUl 16.12 ap 0.34 Nevada. p. 206, 1904. 
c 0. 71 

22 I" .4.(2)3.3". Q 2-'i. 08 hy 4.50 Waller Defeat Shaft, G. E. Moore. G. F. Becker, Andesite. Also in Hague 
or 20.02 mt 1.39 'Vashoe, U. S. G. S. Mon. 3, and Iddings, ab 26.72 il 1. 82 
1\11 15.29 hm 0.80 Nevada. p. 282, 1882. U.S. G. S. 
c 1.33 ap 0.67 B. 17, p. 33, 

1885. 
In W. T., p.183. 

23 I'1.4.113.3. Q 23.76 hy 4.36 South of Carbon W. H. Melville. Hague and Iddings, Andesite. In W. T., p.183 .. 
or 23. as mt 3. 25 Ridge, Eureka U. S. G. S. Mon. 20, ab 24.63 il 1.06 
1\1115. 8.'5 ap 0.67 District, Nevada. p. 264, 1892. 
c 0. 82 

24 111 .4.(2)3.3( 4). Q 17.10 di 0.86 Black Butte, G. Steiger. F. L. Ransome, Andes.ite. 
or 21.68 hy 2.40 Goldfield District, U.S. G. S. P. P. 66, ab 33.01 il 1. 08 
!\017. 24 hm 3.94 Nevada. p. 52, 1909. 

ap 0.67 

25 I(II).4.3.3(4). 
I 

Q 21.12 hy 3.80 BlackCa~Mountain, G. Steiger. F. L. Ransome, Dacite 
or 16.68 il 0.30 Goldfie d District, U.S. G. S. P. P. 66, vitrophyre. ab 25.68 hm4.42 
IUl 18. !)0 ru 0. 48 Nevada. p. 61, 1909. 
c 1.12 ap 0.67 

26 I(II).4.113.311 • Q 21.3(i di 0.65 B ullionville, W. F. Hille- J. E. Spurr, Quartz 
or 20.02 hy 3. 30 n. Pioche, brand. U.S. G. S. B. 228, latite. ab 26.72 il 0. 91 
anlS. 63 hm4.!l4 Nevada. p. 208, 1904. 

I 
ru 0.24 
ap 0.34 

27 I(II).4.3.3. Q 16.68 di 2. 62 Weary Flat, H. Ross. A. C. Lawson, Monzonite. 
or 22. l\0 hy 2. 90 Esau Range, Un. Cal., Dep. G., nb 25.68 mt 5.10 
IUl 21.96 il 0.69 Nevada. B. IV, p. 307, 1906. 

28 I(II)/'4.3.3(4). Q 2.~.36 hy 5.40 Ess.equibo, etc., J. B. Harrison. J. B. Harrison, Granitite. Average sample .. 
or 17.2-1 mt 0.46 nvers, G. Goldf. Br. Gui., In V·l. T., p.191 nb 26.20 il O.!ll 
an 17.51 hm 2.56 British Guiana. p. 76, 1908. 
c 1.12 

29 1.4. (2)3.3. Q 2-1.60 hy 4.30 Olavarda, M. Dittrich. H. Backlund, Granodiorite. 
or 23.35 mt 1.16 Buenos Aires, Min. Agric. Arg. D. ab 27.77 
an 16.96 Argentina. 2 B, p. 28, 1913. 
c 0.20 

30 I 11 .4.3( 4).3. Q 27.66 di 3.46 Huntley, E. G. Radley. J. J. H. Teall, Granite. 
or 27.24 hy 3.02 Aberdeenshire, pers. com., 1913. ab 31.44 mt 0. 93 
!\ll 4. 73 il 0. 76 Scotland. 

ap 0. 34 

31 I". (3)4.(2)3.311 • Q 32.10 lly 5.44 Near Soclerwiken, 0. Backstrom. A. G. Hogbom, Granite 
or 18.90 mt 1.16 Orno, Sweden. B. G. Inst. Ups., gneiss. ab 25.15 
0.1114.73 X, p. 166, 1911. -c· 1. 53 

32 111
•
114. (2)3.3. Q 28.68 hy 6.30 Near Soclerwiken, 0. Bii.ckstrom. A. G. Hogbom, Granite or 22.24 mt 1. 62 Orno, Sweden. B. G. Inst.. Ups., gneis.'3. ab 22.53 

I an 15.85 X, p. 166, 1911. 
c 1.02 
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CLASS I. PE:{{,SALANE-Continued. 

RANG 3. ALKALICALCIC. COLORADASE-Continued. 

I I 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20-~ Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--- --- ---------- --- --
3:3 6"8. 26 14.35 1.30 2.34 1. 13 2.85 2.45 3.64 3.17 0.70 100.19 

A3. III 1.138 . 141 .008 .032 .018 . 051 .040 .038 .010 

34 6.!3. 43 15.03 4.55 0.75 1. 65 4.61 . 2. 94 2. 76' 0. so 0.33 0. 29 100. 14 

A2. II 1.102.. .. __ 147. .029 .011 . 041 .082 . 047 .030 .. .004 .004 

35 64. 21 17.39 3.04 2.27 1. 21 3. 16 2. 70 3.82 1.48 99. 28 2.68 

B3. IV 1.070 .170 .019 .032 .030 .056 .044 .040 
~ 

36 70.6 15.1 1.9 1.1 1.4 3. 7 2. 7 2.9 0. 7 C02 trace 100. 1 

B3. IV 1.177 .148 .012 .015 .035 .066 .044 .031 : 

37 .70.4 13.7 1.8 1.3 1.2 4.5 2.3 4.4 0. 7 100.3 

ll3. IV 1. 173 .134 .011 .018 .020 . 080 .037 .046 

38 67.04 16.07 4.72 1. 20 3.09 2.04 4:61 0.95 100.92 

B3. IV 1. 119 .158 . 029 .030 .055 . 033 . 049 

39 64.45 15.80 1. 97 2. 89. 1. 72 4.15 2.89 4.34 1. 75 0.12 0.58 100.66 

A3. III 1. 074 .155 . 012 . 040 . 043 . 074 . 047 . 046 . 007 

40 65.69 16.41 0.73 2.74 1. 42 3.36 2.39 5.24 1. 20 0.44 trace trace Cl 0.03 100.83 2.581 
X 0. 77 

A2. II 1. 095 . 161 .005 . 038 . 036 . 060 .039 
SO a 0.17 

15° .056 . 006 -- - LbO 0. 24 

41 65.53 16.89 1. 00 2.38 1.17 3.24 2.71 4.59 1. 98 0.46 trace trace SOa 0.20 100.85 2.540 
Cl 0.09 
X 0.61 

15° A2. II 1.0921 .166 .006 .033 .029 .058 • 044 . 049 . 006 - -- LbO trace 

42 62.85 17.97 3.80 2.15 1. 24 3.79 3.00 4.69 0.10 0.18 99.77 

A3. III 1. 048 .1i7 .024 .030 .031 .068 . 048 . 050 . 001 

43 62.15 18.07 3.31 2. 75 1. 54 4.36 2.51 5.00 0.23 0.25 100.15 

A3. III 1. 036 .177 • 021 .039 .039 .078 .040 . 053 .002 

44 69.94 15.97 0.47 1. 93 1.15 3.43 2.82 3.88 0.35 100.31 

A3.III 1.166 . 157 . 003 . 026 . 029 . 061 . 045 . 041 .004 ~ l 
7 

45 66.05 15.86 1. 75 1. 67 1. 85 4.10 2.24 4.36 l. 78 0.96 0.18 0.03 99.93 2.594 

A2. II 1. 101 . 159 . 011 . 023 . 046 . 073 .036 . 047 . 012 . 001 -

46 63. 71 17.28 2.41 1. 16 2.93 5.16 2.60 4.22 0.96 trace 100.43 2.707 

A3. III 1. 062 .169 .015 . 016 . 073 . 092 .042 . 045 -- 15° 

47 63. 17 17.15 2.84 l. 31 2.17 4. 17 3.08 4.19 2.51 100.59 2.525 
I 

A3. III 1. 053 .168 . 018 . 018 . 054 . 074 . 050 . 045 17° 

48 61.93 18.47 l. 93 2.23 2.66 4.31 2.92 3.92 2.28 100.65 2.601 

A3. III 1. 031 . 181 . 012 . 031 . 067 . 077 . 047 . 042 18° 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUB RANG 3. SODIPO'l'ASSIC. AMIA 'l'OSE-Continued. 

No. Symbol. Norm. 
I 

Locality. Analyst. Heference. Rock name. He marks. 

--
33 111.(3)4. (2)3.3. Q 30.!)(j hy (1,2!) Skrutten, H. Santesson. F. Svenonius, Andesite In \V. T., p.185. 

or 21.13 mt 1. SG Helsingland, G. F. F., X, p. 273, breccia. ub 20.0G 
l\11 14.18 Sweden. 1888. 
c 1. 22 

34 1(II).4.3.3(4). Q 27.12 di 2. 5!) Flakulla, H. Santessop. P . .T. Holmquist, Granite. 
or 1G. (i8 hy 2.00 Karls krona, B. Un. Ups., VII, ab 2·1.G3 mt 2. 55 
an 19.46 il O.lil Hlekinge, p. 268, 1906. 

hm 2.88 Sweden. 

3!) 111.4.(2)3.3. Q 24.66 hy 4. 72 Innozenzldorf, R. Reinisch. H. Reinisch, Granite. 
or 22. 24 mt 4. 41 Lausitz, Hab. Schr. Leip., ub 23. OG 
c 3. OG Saxony. p. 26, 1902. 

ij(i I''. (3)4.3.311
• Q 33.42 hy 3. 90 Near Erdmannsdorf, \V. Rerz. L. Milcli, Quartz Center of dike. 

or 17.24 mt 2.'i8 Riesengebirge, N . .T., 1905, II, porphyry. Cf. No. 164, llb 23.06 
llll 18.35 Silesia. p. 22. II.4.3.4. 
c 0. 71 

37 J(II)/'4.(2)3.3. Q 30.42 di 6.42 Schmiedeberg, \V. Herz. L. 1\filch, Basic granite. 
or 25.58 hy 0.8G H.iesengebirge, N . .T. B. B., XV, ub 19.::!9 mt 2.55 
l\ll 14. 18 Silesia. p. 111, 1902. 

38 1'1 •114.(2)3.(2)3. Q 29.22 hy 3.00 Wilden Lor h, .T. P. Ippen. .T. A. Ippen, Granite. or 27.24 mt 3.94 Schladminger Mt. Nw. Ver. ub17.29 hm 1 .• 92 
Ill\ 15.29 Tauern, Styria. Stelerm., 1901, 
c 2.14 p. 131. 

39 I(II).4.(2)3.3. Q 18.9() di 2. 72 S. of Pontresina, L. Hezner. U. Gruhenmann, Banatite. 
or 25.58 hy 5. 74 Bern ina Gebiet, pers. com., 1913. ub 24. H3 mt 2. 78 ' 
llll 17.24 il 1. 06 Switzerland. 

40 I 11.4.(2)3.'13. Q 20.52 hy 7.16 Nocchetto, Monte .T. F. Williams. .T. F. Williams, Trachyte . In W. T., p.185. or :H.14 mt 1. 1G Amiata, Tuscany. N . .T. B. B., V, ab 20.44 il 10.91 
un 16. e8 p. 408, 1887. 
c 0.61 ' 

41 111.4.(2)3.3. Q 22.02 hy 5.80 Casa la Fornacina, .T. F. Williams. .T. F. \Vllliams. Trachyte . In W. T., p.185. or 27.24 mt 1. 39 Monte Amiata, N . .T.B.B.,V, ub 23.06 il 0.91 -
an 16.12 Tuscany. p. 410, 1887. 
c 1. 53 

42 I(II).4.(2)3.3. Q 17.58 hy 3.89 Montalto, G. Aichino. • V. Sabatini, "Peperino" or 27. SO mt 5.57 Monti Cimini, Vulc. Cim., (biotite ub 25.15 up 0.34 
an 18.07 n. Viterbo, Italy. p. 507' 1912. latite). c 1. 43 

43 l(II).4.113.''3. Q 16.74 hy 6.28 Bagnaia, G. Aichino. V. Sabatini, "Peperino" or 29.47 mt 4.87 Monti Cimini, Vulc. Clm., (biotite ab 20.96 up 0.67 
l\11 19.74 n. Viterbo. Italy. p. 507' 1912. latite). c 1. :J3 

44 111
•114.113.3. Q 28.80 hy 5. 41 Arbatax, C. Riva. C. Riva, Granite. or 22.80 mt 0. 70 Capo Bella Vista, Atti. Ac. Sc. Nap., llb 23.58 il 0.61 

nn 10.96 Sardinia. (2), XII, No.9, 
c 1.02 p. 27, 1905. 

I 
I 

I(II}.4.3.3. Q 25.02 hy 4.60 Ajuta, Belka .T. Morozewicz. .T. M orozewicz, Andesite. 45 
or 2G.13 mt 2.55 Kamennaja Mem. Com. G. Russ., 

I ub 18.86 il 1. 82 
llll 19.46 up 0.34 Taganrog, Russia. No.8, p. 53, 1903. 
c 0.20 

4G I(II}.4.3.3. Q 17.(14 di 2.59 Adami Mine, R. Lepsius. R. Lepsius, Granite. l!l W. T .. , p. 185. 
01' 25.02 hy 6.23 Laurion, Attica, Geol. Attika, ub 22.01 mt 3.48 
llll 22.24 Greece. p. 90, 1893. 

47 I(II).4.''3.3. Q 16.98 lly 5. 40 Act·opolis, H. S. Washing- R. S. Washington, Dacite. In W. T., p.185. or 25.02 mt 4.15 Pergamon, ton .. A . .T. S., III, ab 26.20 
an 20.29 Asia Minor. p. 49, 1897. 

I 

48 I(II).411 .3.3. Q 11s. 42 hy 9. 21 Kara Tash, H. S. \Vashing- H. S. Washington, Andesite. In W. T., p.185. or 23.35 mt 2. 78 Smyrna, ton. A . .T. S., III, ab 24.63 
an 21.41 Asia Minot·. p. 45, 1897. 

I c 1. 53 
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CLASS I. PERSALANE-Continued. 

RANG 3. A~KALICALCIC. COLORADASE-Continued. 

-
I 

I' 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive .. Sum. Sp.gr. t 

I 
---------------- ------------ --

49 67.85 18.39 1. 27 n. d. 0. 60 4.82 2.38 3.42 2.23 100.96 

A4. "N 1. 131 .180 .008 (. 016) .015 .086 .039 .036 
\ 

50 66.27 18.66 1. 99 n. d. 0.66 4.89 3.65 3.39 0. 70 100.21 

A4. IV 1. 105 .183 .013 (.026) .017 .087 .059 :o36. 

I 
51 65.10 17.21 1. 84 2.08 2.91 3.21 2.05 4.08 1. 75 0.46 100.69 

A3. III 1. 085 .169 .011 .029 .073 .057 .033 .044 .006 

52 68.92 15.26 0.80 3.30 1. 64 3.04 2.71 2.93 1.04 0.22 0.70 0.19 trace C02 none 100.75 2.688 
SO a none 
Cl none 

A2. II 1. 149 .150 .005 .04i> . 041 .054 .044 .031 .009 .001 - LhO trace 

53 67.75 16.11 0.50 4.00 0.79 2.68 2.60 3.42 0.96 0.20 0.85 0.09 trace C02 none 99.95 2.68 

A:J.. II 1. 129 .158 .003 .056 .020 .048 .042 .036 - .011 - -

54 65.36 16.37 1.80 2.68 1. 81 3.82 3.40 3.75 0.33 0.09 0.36 0.16 0.16 C02 none 100.42 2. 71 
Zr02 trace 

A1. I 
SOa none 

1. 089 .160 .011 .038 .045 . 068 055 .040 .005 . 001 .002 Cl 0.05 
F 0.14 , s none 
V20s trace 

, Cr20s trace 
NiO none 
BaO 0.14 
SrO trace 
L120 trace 

RANG 3. ALKALI.CALCIC. COLORADASE. 

1 67.74 16.13 1. 50 1. 96 1. 36 4.41 4.92 1. 30 0.86 0.10 trace 100.28 

A 3. III 1. 129 .158 .009 .027 .034 .079 .079 . 014 -
I 

68.62 15.70 1. 66 1. 77 1. 28 3.56 5.08 1.31 0.56 0.10 0.26 0.10 0.07 Cl none 100. 12 I 

s 0.03 
2 

A l.I 1. 144 .154 .010 .025 .032 . 064 . 082 .014 .003 .001 . 001 
Cr20a trace 
BaO 0.02 

3 66.74 16.67 0.67 2.99 1.14 3.55 4.46 2.16 0.78 0.29 0.31 0.10 0.01 C02 0.11 99.98 

A 2. II 1. 112 .163 .004 .042 .029 .064 .072 .023 .004 .001 -

4 68.94 14.11 1. 68 2.88 0,80 4.62 3.53 2.41 1.13 0.22 0.50 0.08 0.05 BaO 0.04 100.99 2. 723 ' 

B 2. III 1. 149 .138 .011 .040 .020 .082 .056 .026 .006 - -
i 

69.48 16.42 0.56 2.60 1.15 3.45 4.59 1.18 0.34 0.40 0.11 0.02 Zr02 0.02 100.45 
SOa 0.07 5 

l.I 
N•O no.ne 

1.158 .161 .004 .036 .029 .062 .074 .013 .005 .001 - BaO 0.05 I A 
SrO none 
Cu,Zn none 

1100.14 62.91 19.13 0.98 3.20 1. 69 4.28 3.94 3.38 0.63 LhO trace 6 

A3. III 1.049 .187 .006 .044 .042 .077 .063 .035 

I 

7 63.55 16.57 2.36 1. 98 1. 53 4.69 3.78 2.78 1.11 0.31 0.42 0.21 0.13 co2· 0.69 100.36 ; 
SOa 0.06 
Bt>.O 0.15 I 

A 1.1 1. 059 .163 .015 .028 .038 .084 .061 .030 .005 .002 .002 SrO 0.04 

65.23 16.94 1. 60 1. 91 1. 31 3.85 ,3.57 3.02 0.88 0.18 0.66 0.19 trace C02 0.25 99.78 
SO a none 

8 
s none 

A l.I 1. 087 .166 .010 .027 .033 .069 . 058 . 032 . 008 . 001 - BaO 0.19 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 3. SODIPO'l'ASSIC. AMIATOSE-Continucd. 
I 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--·-
4() 1.4.3.3.0 Q 28.68 hy 3. 61 Cap Blanc, Duparc and Duparc, Pearce, and Dacite. In W. T., p.185. 

or 20.02 Menerville, Pearce. Ritter, ub 20.44 
11.1123.91 Algeria. Mem. Soc. Phys. 
c 1. 94 Gen., XXXIII, 

p. 59, 1900. 

50 1.4.3.3(4). Q 10.08 by 5.13 Cap Blanc, Duparc and Duparc, Pearce, and Dacite. In W. T ., p.185. 
or 20.02 n. Menerville, Pearce. Ritter, Mem. Soc. ub 30.92 
un 24.19 Algeria. Phys. Gen., 

XXXIII, p. 59, 1900. 

51 I(II) :4.113.113. Q 25.44 hy 8.88 Koudiat es-Sakra, P. Termier. P. Termier, Microgranite. 
or 24.46 mt 2.55 Beni Toufont, C. R., CXXA.'"VI, ub 17.29 il 0.91 

- un 15.85 Algeria. p. 329, 1903. 
c 3.57 

52 111 .~3)4.(2)3.3. Q 31.44 by 8.32 Hesket, A. G. Hall. Skeats and Summers, Granodiorite. 
or 17.24 mt 1.16 Macedon, G. S. Viet., ab 23.06 il 1. 37 
an 14.18 ap 0.34 Victoria. B. 24, p. 20, 1912. 
c 2. 45 

53 I(II) .(3)4.(2)3.3. Q 30.18 hy 7. 24 Gellibrand, A. S. Richards. F. L. Stillwell, Granite. 
or 20.02 mt 0. 70 Broadmeadow, Pr. R. Soc. Viet., ab 22.01 il 1. 67 
11.11 13.34 Victoria. XXIV, (1), p. 177, 

I c 3.26 1911. 

54 I(II) .4.(2)3 .311 • Q 19.20 hy 7.67 Tenterfield, J. C. H. Min- E. C. Andrews, Granite. 
01' 22.24 mt 2.55 New England, gay e. Rec. G. S. N. S. W., ub 28.82 il 0. 76 
o.n 18.07 ap 0.34 New South Wales. VIII, (3), p. 203, 

1907. 
I 

SUBH.ANG 4. DOSODIC. YELLOWSTONOSE. (C. I. P. W., 1902.) 

1 I".4.113.4(5). Q 22.62 di 3.16 O~mika Narrows, F. G. Wait. G. C. Hoffmann, Granitite In W. T., p. 185. 
01' 7. 78 hy 3.08 · ake 'l'emiskam- Can. G. S.A. R., IX, gneiss. ub 41.39 mt 2.09 
au 18.07 ing, Quebec. p. 19R (1896), 18!)8. 

2 111 .4.113 .4( 5). Q 24.18 di 0. 68 HJtkins Bay, M. F. Connor. A. W. Lawson, ·Granite 
01' 7. 78 hy 4. 72 . ainy Lake, Can. G. S., Mem. 40, gneiss. ab 42.97 mt 2.32 
an 16.12 il 0.46 Ontario. p. 93, 1913. 

ap 0.34 

3 I(II).4.(2)3.4. Q 21.42 hy 7.39 Stave Island, W. C. Wheeler, U. S. G. S. rec. lab. Granite 
01' 12.79 mt 0.93 n. Portland, porphyry. ab 37.73 il 0.61 
au 16.06 ap 0.34 Maine. 
c o. 71 

4 I(II) .114.113.114. Q 28.56 di 6.07 Saugus. M. F. Connor. C. H. Clapp, Granodiorite. 
or 14.46 hy 1. 99 Essex County, pers. com. ub 29.:34 mt 2.55 
o.n 15.57 il 0.91 Massachusetts. 

5 I11 .4.(2)3.4(5). Q 27.72 hy 6. 46 Morris Plains, R. B. Gage. J. V. Lewis, Granite. 
or 7. 23 mt 0. 93 New Jersey. N.J. G. S. A. R. ub 38.77 il 0. 76 
an 16.40 ap 0.34 (1908), p. 70, 1909. 
c 1.53 

6 I(II) .411 .3.(3)4. Q 13.62 hy 9.22 Dorseys Run, W. F. Hille- C. R. K(J.es, Granite. In W. T., p. 185. 
or 19.46 mt 1. 39 Howard County, brand. U.S. . S. A. R. 15, ab 33.01 
Ull 21.41 Maryland. p. 722, 1895. 
c 1.22 

7 I(II).4.3.114. Q 18.!)6 di 1.11 Woodcho).¥er G. Steiger. J. S. Burrell, Quartz 
01' 16. (i8 hy 4. 59 Gulch, arys- U.S. G. S. P. P. 57, diorite. ab 31.96 mt 3.48 
o.n 20.02 il 0. 76 ville District, p. 55, 1907. 

ap 0. 67 Montana. 

8 111 .4.113.(3)4. Q 22.38 hy 4.49 Willow Creek G. Steiger. W. Lindgren, Granite. In W. T., p.l87. 
or 17.79 mt 2.32 District, U.S. G. S. A. R. 18, fib 30.39 il 1. 22 
1\1118.35 ap 0.34 Boise County, III, p. 640, 1898. 
c 1.02 Idaho. 



254 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I. PERSALANE-Continued. 

RANG 3. ALKALICALCIC. COLORADASE-'Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. I Sum. Sp.gr. 
--- --- ---------- --- --------- ---

9 67.54 17.02 2.97 0.34 0.13 3.36 4.62 2.28 0.55 0.80 trace trace SO a 0. 26 
100.051 Cl 0.15 

.010 
LhO 0.03 

A2. II 1. 126 .167 .019 .005 . 003 .060 .074 . 024 - -
; 

-
100.221 10 66.05 16.96 2.59 1. 38 2.08 3.37 4.20 2.53 0.69 0.34 trace none SO a 0.03 

CI trace 

A2. II 1. 101 .166 . 016 .019 .052 0. 60 .068 .027 .004 
LhO none - -

11 65.97 16.53 2.59 1. 72 2.11 3.37 3.41 2.67 1. 23 0.42 trace none SO a 0.13 100.33 
CI 0.09 

A2. II 1.100 .162 • 016 .024 . 053 . 060 .055 . 028 . 005 
LhO 0.09 - -

12 65.60 17.61 0.95 2.76 1. 49 3. 72 4.36 2.36 0.59 0.75 0.16 none SO a trace 100.38 
CI none 

A2. II 1. 093 .173 .006 . 038 . 038 .066 .070 .025 .009 . 001 Li20 0.03 -

I 

:!.3 64.85 16.57 2.10 2.15 2.14 4.01 3.71 3.10 0.35 0.91 0.14 none SO a trace 100.03 
CI none 

A2. II 1. 081 .162 .013 . 030 .054 .072 .060 .033 . 011 .001 LhO none -

14 65.66 15.61 2.10 2.07 2.46 3.64 3.65 2.03 1. 07 1. 37 trace none SO a 0.13 100.27 I 

CI 0.12 

A2. II 1. 094 .153 .013 .029 .062 .065 .059 . 021 . 017 - - LhO 0.36 ; 

I 

15 64.27 17.8~ 3.36 1. 29 2.00 3.42 3.84 2.48 1. 32 0.32 0.16 none SO a trace 100.33 
CI none 

A2. II 1. 071 .175 .021 .018 .050 . 061 .062 .026 . 004 . 001 - LhO 0.03 

~ 

16 65.63 17.00 2.55 1.19 2.03 3.48 4.42 1. 64 2.00 trace 0.07 none C02 0. 27 100.32 
SO a trace 

A2. II 1. 094 .167 .016 • 017 . 051 .062 .071 .018 - - - Cl trace 
Li20 0.04 

I 

17 64.61 18.62 2.78 0.95 0.85 4.20 4.37 2.36 0.93 none 0.30 trace C02 0. 25 100.23 : 
SO a trace 

A2. II 1. 077 .182 • 017 . 014 .021 .075 . .071 .025 - . 002 - CI trace 
Li20 0.01 

I 

18 64.23 16.34 1. 07 1. 58 2.47 3.07 3.49 2.59 1. 76 0.47 0.50 0.18 trace 99.91 
I 

C02 0.30 
Fe82 1. 61 : 

Al. I 1.071 .160 . 007 .022 . 062 . 055 .056 . 027 .006 . 001 - NiO none 
BaO 0.19 
SrO 0.06 
LhO trace ; 

0 1 

19 63.42 17.16 3.09 1. 50 1. 64 4.65 4.51 3.04 0.28 0.16 0.35 0.26 0.04 NiO 0.19 100.29 

A2. II 1. 057 .168 .019 .021 . 041 . 083 .073 . 032 . 004 .002 -
! 

20 61.50 17.42 4.66 1. 09 1. 26 5.33 3.99 1. 29 2.'44 none 0.60 trace SO a 0.35 99.96 
LhO 0.03 

A2. II 1. 025 .171 .029 .015 .032 . 094 .064 . 014 - .004 -

21 67.01 18.03 0.66 0.72 0.84 3.99 4.42 3.53 0.91 0.10 0.09 BaO 0.10 100.40 

A2. II 1. 117 . 177 .004 . 010 . 021 .071 .071 .037 . 001 .001 

22 63.66 17.05 1.97 2.62 1. 99 3.89 4.13 3.09 1.19 0.27 0.14 SrO 0.08 100.08 

A2. II 1. 061 .167 .013 .036 .050 .070 .066 .033 .0021 .002 

23 62.85 16.21 3.08 1. 46 1. 47 4. 72 3.49 3.10 2.03 0.29 0.41 99. 85 0. 481 0.15 BaO 0.11 

A2. II 1.048 .159 .019 .020 .037 .084 .056 .033 .005 . 003 . 002 
! 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. YELLOWSTONOSJ~-Continucd. 

No. Symbol. Norm. Locality. Analyst. I Reference. Rock name. Remarks. 

-

J. E. Whitfield. I J.P. Iddings, 9 !.4.(2)3.4. Q 24.90 h'y 0.30 Electric Peak, Quartz Also in U.S.G.S. 
or 1:3.34 il 0. 76 Yellowstone U. S. G. S. Mon. 32, diorite. A.R.12,p.627, nb 38.77 hro 2.97 
an 16.68 i·u 0.40 National Park. (II), p. 116, 1899. 1891. 
c 0.92 In W. T., p.187. 

10 I(II).4.(2)3.4. Q 21.54 hy 5. 20 Electric Peak, J. E. Whitfield. J. P. Iddings, Quartz Also in U.S.G.S, 
or 15.01 rot 3.48 Yellowstone U. S. G. S. Mon. 32, diorite. A.R.12, p.627, ab 35.63 il 0.61 
an 16.68 bm0.16 N atlonal Park. (II), p. 116, 1899. 1891. 
c 1.12 In W. T., p. 187. 

11 I(Il).4.113.114. Q 25.56 hy 5. 70 Electric Peak, J. E. Whitfield. J. P. Iddings, Quartz Also in U.S.G.S. 
or 15.58 mt 3. 71 Yellowstone U. S. G. S. Mon. 32, diorite A..R.12, p.627, nb 28.82 il 0. 76 
anl6.68 National Park. (II), p. 116, 1899. porphyrite. 1891. 
c 1. 94 In W. T., p.187. 

12 l(I£).4.(2)3.4. 'Q 20.16 by 6.84 Electric Peak, J. E. Whitfield. J. P. Iddings, Quartz Alsoin U.S.G.S. 
or 13.90 mt 1.39 Yellowstone U. S. G. S. Mon. 32, diorite. A.R.12, p.627, ab 36.68 il 1. 37 
an 17.51 o.p 0.34 National Park. (II), p. 116, 1899. 1891. 
c 1.53 In W. T., p. 187. 

13 l(II).4.113.(3)4 Q 19.50 by16.19 Electric Peak, J. E. Whitfield. J. P. Iddings, Quartz Also in U.S.G.S. 
or 18.35 mt 3. 02 Yellowstone U. S. G. S. Mon. 32, diorite. A.R.12, p.627, ab 31.44 il 1. 67 
an 19.18 ap 0. 34 National Park. (II), p. 116, 1899. 1891. 

In W. T., p.187. 

14 I(II) .4."3.4. Q 25.32 hy 6. 20 Sepulchre Moutnain, J. E. Whitfield. J. P. Iddings, Dacite. Also in U.S.G.S. 
or lUiS mt 3. 02 Yellowstone U. S. G. S. Mon. 32, A.R.12, p.648, ab 30.92 il 2.58 
o.n 18.07 National Park. (II), p. 135, 1899. 1891. 
c 0.82 LilO high? 

In W. '1'., p.187. 

15 I(II).4.(2)3.4. Q 22.62 hy 5.00 Sepulchre Mountain. J. E. Whitfield. J. P. Iddings, Andesite. Also in U.S.G.S. 
or 14.46 rot 3. 25 Yellowstone U. S. G. S. Mon. 32, A.R.12, p.648, ab 32.48 il o. 61 
an 16.12 bm 1.12 National Park. (II), p. 135, 1899. 1891. 
c 2.96 ap 0.34 In W. T., p. 187. 

16 111.4.113.4. Q 23.10 by 5.10 Fan Creek, J. E. Whitfield. J. P. Iddings, Andesite In W. T., p.187. 
or 10.01 mt 3. 71 Yellowstone U. S. G. S. Mon. 32, porphyry. o.b 37.20 
o.n 17.24 National Park. (II), p. 81, 1899. 
c 1. 63 

17 I11.4.113.4. Q 20.64 hy 2.10 Crescent Hill, J. E. Whitfield. J. P. Iddings, Andesite. In W. T., p.187. 
or 1:1.90 n>t 3.25 Yellowstone U. S. G. S. Mon. 32, ab 37.20 hm 0. 48 
an 18.00 ap 0.67 National Park. (II), p. 272, 1899 .. 
c 1. 84 

18 I(U).4.(2)3.' .. 4. Q 23.88 by 7.39 Crater Mountain, H. N. Stokes. Hague and Jaggar, Granite In W. '1'., p.l87. 
or 15.01 mt 1.62 Yellowstone U. S. G. S. B. 168, porphyry. o.b 29.34 il 0.91 
an 14.46 o.p 0.34 National Park. p. 96, 1900. 
c 2. 55 pr 1. 61 

19 I(II).411.(2)3.4. Q 14.76 di 2. 59 Hurricane Ridge, W. H. Melville. J. P. Iddings, Quartz I In W. T., p.l87. or 17.79 hy 2.00 Crandall Basin, U. S. G. S. Mon. 32, • diorite ab 38.25 mt 3.94 
an 17.79 il o.m Yellowstone (II), p. 261, 1899. porphyry. 

hm 0.32 National Park. 
ap 0. 67 

20 I(II).4.2.411• Q 21.78 hy 3.20 Indian Creek J. E. vVhitfield. J. P. Iddings, Porphyrite. In W. T., p.187. 
or 7. 78 mt 3.48 Laccolith, U. S. G. S. Mon. 32, o.b 33.54 hm 2.13 
an 22.52 ap 1.34 Yellowstone (II), p. 61, 1899. 
c 1.12 National Park. 

21 !.4.(2)3.(3)4. Q 18.42 di 0. 22 Copper Mountain, L. G. Eakins. W. Cross, Diorite In W. T., p.187. 
or 20.57 hy 2. 79 · Leadville, U. S. G. S. B. 148, porphyry. ab 37.20 mt 0. 93 
an 18.63 ap 0. 34 Colorado. p. 176, 1897. 

22 I(II).411.(2)3.'14. Q 15.96 hy 8.30 Gold Hill, W. F. Hille- W. Cross, Quartz In W. T., p.187, 
or 17.35 mt 3.02 Ten Mile District, brand. U. S. G. S. A. R. 14, porphyrite. ab 34.58 o.p 0.67 
an 17.51 ColOl'ado. p. 227' 1894. 
c 0. 51 

23 I(II)4.3.(3)4. Q 19.98 di 0.86 Mount Marcellina, T. M. Chatard. W. <"Jross, Diorite In W. T., p.189. 
or 18.35 hy 3.30 West Elk Moun- U. S. G. S. A. R. 14, porphyrite. 

I 
o.b 29.34 mt 3.94 
an 19.46 il 0. 76 tains, Colorado. p. 227, 1894. 

hro0.32 
ap 1.01 
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----------------------------

24 59.29 21.27 3.33 1. 04 l. 12 5.25 3.39 3.00 1.63 0. 23 0. 21 99. 76 2.596 

A2. II .988 .208 .020 .014 .028 .094 .055 .032 .002 .003 14.5° 

25 64.84 16.49 1. 87 2.28 l. 58 4. 54 4.18 2.46 0.98 0.19 0.50 0.19 0.06 C02 trace 100. 19 
Zr02 0. 01 

Al. I 1.081 .162 .012 .032 .040 .081 .068 
BaO 0.02 

.027 .006 .001 - SrO none 
LhO none 

26 62. 61 17.54 2.72 1.52 l. 39 4. 18 4. 88 2.21 1.52 0.22 0.60 0.27 0. 14 C02 none 100.04 
Zr02 none 

Al. I 1.044 .172 .017 .021 .035 .075 .079 .008 
s 0.06 

.023 .002 .001 BaO 0.18 

27 62.48 18.07 2. 61 1. 97 1. 34 ·4. 67 4.69 2. 16 0.52 0.12 0.60 0.28 0. 17 COz none 99.79 
Zr02 none 

A1. I 1. 041 .177 .016 .028 .034 .084 .076 I .008 . 001 
s 0.03 

.023 .002 BaO 0.09 

28 68.43 15.80 1. 06 1. 85 1. 46 4.08 3.47 2. 51 0 53 0.05 0.20 0.07 0. 10 BaO 0.09 99.72 2. 708 
SrO 0.02 

A2. II 1.141 .155 .007 .026 .037 .073 .056 .027 .003 - .001 

29 63.30 17. 64 1. 58 3.08 1.23 5.03 4. 56 1. 16 . 0. 51 0.14 0.50 0.27 0.47 BaO 0.05 99. 52 2.721 
SrO none 

A2. II 1.055 .173 .010 .043 .031 .089 .074 .012 .006 .002 .007 

30 66. 55 16.21 1. 98 1.80 1. 32 3.86 4.07 2. 84 0.24 0.01 0.40 0.15 0. 12 BaO 0.03 99.59 2. 693 
SrO o. 01 

A2. II 1.109 .159 .013 .025 .. 033 .069 .066 .030 .005 .001 .·oo2 

31 64.44 17.05 1. 53 2.40 1.28 4.28 5. 16 1.48 0.78 0.02 0.45 0.31 0.03 99.21 

B2. III 1. (174 .167 .010 .033 .032 .077 .083 .016 .006 .002 -

32 71.23 14. 61 0.93 1.66 1. 01 3.29 4.00 1.92 0.55 0.17 0.34 0.14 0.08 Zr02 0.02 100.05 s trace 

A1. I 1.187 .143 .006 .023 .025 .059 .065 .020 .004 .001 .001 
BaO 0. 08 
SrO 0.02 
L120 trace 

33 70.33 15.74 1. 43 0.83 0.53 3.38 4.33 L 87 1.16 0.20 0.27 0.06 trace C02 trace 100.22 
Zr02 none 

A1. I 1.172 .154 .009 .011 .013 .061 .069 .020 .003 
s trace - - BaO 0.09 
SrO trace 

34 60.88 17.71 2.92 2.17 2. 21 4.32 4. 17 2.68 1.47 0.54 0.41 0.~6 trace C02 none 99.70 
s trace 

Al. I 1.015. .174 .018 .031 .055 .077 .068 .029 .005 • 001 - Cr20a none 
BaO 0.06 
SrO trace 

35 68.12 16.24 1.26 2.08 1. 35 3.80 3.89 2.54 0.40 0.25 0.14 0. 10 Cr20a none 100.28 
BaO 0.09 

Al. I 1.135 .159 .008 .030 .034 .068 .063 .027 .003 .001 .001 SrO 0.02 
Li20 trace 

36 68. 10 15.18' 1.34 1. 70 2.06 4.66 3.71 1.48 0.55 0.35 0. 18 0.20 BaO 0.06 99.57 

A2. II 1.135 .149 .008 .024 .052 .088 .059 .016 .004 .001 .003 

37 64.52 18.31 0.90 2.51 2.35 5.11 4.64 1. 25 0.20 99. 79 

A3. III 1.075 .179 .006 .035 .059 . 091 .075 .014 

38 64.48 19.28 1. 40 1. 78 1.64 5.06 4.41 1.12 0.06 99.23 

B3. IV 1.075 .189 .009 .025 .041 .090 .071 .012 

39 64.24 18.67 1.40 1. 96 1.48 4. 11 4.14 1.71 1.18 0.76 0.08 trace SO a 0.22 100.20 

.0091 

Cl 0.25 

A2. II 1.071 .183 .028 .037 .073 .067 .018 .009 - -
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24 111.411.3.(3)4. Q 15.84 hy 2.80 Table Mountain, L. G. Eakins. vV. Cross, Andesite. In W. T., p.189. or 17.79 mt 3.94 Denver, Proc. Colo. Sci. Soc., ab 28.82 hm 0.48 

Q an24.19 ap 0.67 Colorado. I, p. 72, 1886. 
c 3.47 

25 I(II).4.(2)3.4. Q 18.90 di 3.37 Near Troy, R. C. Wells. F. L. Ransome, Granodio-
or 15.01 by 4.35 Ray District, U.S. G. S. rec. lab. rite. ab35.63 mt 2. 78 
an 17.51 il 0.91 Arizona. 

ap 0.34 

26 I(II) .411 .(2)3.4. Q 15.54 hy 3. 70. Ortiz Mountains, M. \V. Adams. I. H. Ogilvie, Dacite. 
or 12.79 mt 3.02 

11. Albuquerque, J.G·.; XVI, ab 41.39 il 1. 22 
1\ll 18.90 bm 0.64 New Mexico. p. 232, 1908. 
c 0.20 ap 0.67 

27 I( II) .411 .3 .4. Q 15.06 by 4.19 Ortiz Mountains, M. \V. Adams. I. H. Ogilvie, Dacite. 
or 12. 79 mt 3. 71 

11. Albuquerque, J. G., XVI, ab 39.82 il 1. 22 
au21.68 ap 0. 67 New Mexico. p. 232, 1908. 

28 111.4.3.114. Q 20.70 by 5. 94 Osoyoos Batholith, M. F. Connor. R. A. Daly, Granite. 
or 15.01 mt 1.()2 Okanagan Range, Can. G. S. Mem. 38, ab 29.34 il 0.46 
an20.02 British Columbia. (1), p. 449, 1912. 

29 I(II) .4 .3 .4( 5). Q 18.00 by 7.59 Remmel Batholith, M. F. Connor. R. A. Daly, Diorite. 
I or 6. 67 mt 2.32 Okanagan Range, Can. G. S. Mem. 38, I ab 38.77 il 0.91 

an22.80 ap 0.67 British Columbia. (1), p. 444, 1912. 
c 0.51 

30 I11 .4.(2)3.114. Q 21.72 di 0.68 Similkameen M. F. Connor. R. A. Daly, Granodiorite. 
or 1G.68 hy 4.16 Batholith, Can. G. S. Mem. 38, ab 34.58 mt 3. 02 
an 17.51 il o. 76 Okanagan Range, (1), p. 456, 1912. 

ap 0.34 British Columbia. 

31 I(II) .4.113.411 • Q 17.58 di 0.46 Siwash Creek, M. F. Connor. C. Camsell, Granodiorite. 
or 8.90 by 5.21 'l'ulameen Can. G. S. Mem. 26, ab 43.49 mt 2.32 
an 18.93 il 0.91 District, British p. 77, 1913. 

ap 0.67 Columbia. 

32 I11 •114.(2)3.4. Q 31.56 by 4. 46 Bald Mountain, W. F. Hille- W. Lind<f.en, Granodiorite. 
or 11.12 mt 1.39 n. Sumpter, brand. U.S. . S. A. R. 22, ab 34.06 il 0.61 
an 15.57 ap 0.34 Oregon. II, p. 587, 1901. 
c 0.20 

33 !.114 .113 .4. Q 30.18 by 1.30 Boulder Creek, W. F. Hille- J. S. Diller, Dacite 
or 11.12 mt 2.09 Port Orford brand. U.S. G. S. Fol. 89, porphyry. ab 36.15 il 0.46 
an 16.96 ouadrangle, p. 4, 1903. 
c 0.41 regon. 

34 I(II) .411 •113.4. Q 13.32 by 6.56 Brush Creek, H. N. Stokes. J. S. Diller, Gabbro. 
or 16.12 mt 4.18 

11. Bald Mountain U. S. G. S. Fol. 89, ab 35.()3 il 0. 76 
an 20.57 ap 0.34 Port Orford p. 4, 1903. 
c 0.31 quadrangle, 

Oregon. 

35 I11.4.113.4. Q 25.74 by 6.0·1 Crater Peak, W. F. Hille- H. W. Turner, Andesite. Also in J. G., 
or 14.01 mt 1.86 Shasta County, brand. U.S. G. S. A. R. 17, III, p. 407, ab 33.01 il o. 46 
an 18.35 ap 0.34 California. I, p. 731, 1896. 1895. 
c 0.31 In W. T., p.189. 

36 I(II).114.3.4. Q 27.84 di 1. 36 Ono, Sha.Sta T. M. Chatard. J. S. Diller, Diorite. In W. T., p.189. 
or 8.90 by 6. 52 County, U.S. G. S. B. 148, ab30.92 mt 1. 86 
an 20.57 il 0.61 California. p. 191, 1897. 

ap 0.34 

37 I(II) .4 .3 .411 • Q 16.26 by 9. 73 West base of W. H. Melville. J. S. Diller, . Hypersthene In W. T., p.189 . 
or 7. 78 mt 1.39 Mount Shasta, U.S. G. S. B. 150, andesite. ab 39.30 
an25. 30 California. p. 228, 1898. 

38 I11.4.3.4(5). Q 20.40 by 6.21 Black Butte, W. H. Melville. J. S. Diller, Hornblende In W. T., p.189. 
or 6.67 mt 2.09 Mount Shasta, U. S. G. S. B. 150, andesite. ab 37.20 
an 25.03 California. p. 223, 1898. 
c 1. 63 

39 I11.4.3.4. Q 22.08 by 5.02 Clear Creek, J. E. Whitfield. J. P.. Iddings, Dacite In W. T., p.189. 
or 10.01 mt 2.09 Shasta County, · U.S. G. S. B. 150, porphyry. ab 35.11 H 1. 37 
an20.29 California. p. 236, 1898. 

I c 2.55 
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------ ---------------------- ---

40 63.81 17.07 2. 11 2. 15 ~.28 4.97 4.08 1.96 1.03 0.38 0. 10 0.09 BaO 0.04 100.10 
SrO 0.03 

Al.I 1.064 .167 .013 .047 .089 ~ 001 
Li20 trace 

.030 .066 . 021 .005 • 001 
( 

41 67.33 15.93 1.90 1. 59 1.63 4. 09, 3.76 2.46 0.66 0.19 0.36 0.11 0.09 BaO 0.08 100. 18 
SrO trace 

Al.I 1.122 .156 • 012 .022 • 041 .073 .061 .027 .005 .001 .001 
Li20 trace 

42 66.94 16.49 1.41 1.87 1.98 4.77 3.,88 1. 65 0.22 0.35 0.30 0.12 0.13 BaO 0.07 100.23 
SrO 0.05 

Al. I 1.116 .161 .009 .027 .050 .086 .063 • 018 .004 .001 .002 
Li20 trace 

I 

43 66.65 17.61 0.93 1. 67 1.26 4.44 4.59 1. 70 0.41 0.03 0.33 0.18 0.07 BaO 0.12 99.99 
SrO trace 

A1.1 1.111 .172 .006 .024 .032 .079 .074 . 018 .004 .001 .001 
Li20 trace 

44 66.65 16.15 1.52 2.36 1.74 4.53 3.40 2.65 0.72 0.18 0.38 0.10 0.10 FeS2 0.02 100.57 
BaO 0.07 

A1. I 1.111 .168 .009 .033 .044 .080 .055 .029 .005 .001 .001 
SrO trace 
LhO trace 

45 65.43 17. 11 2.39 1.19 1.48 3. 88 3.66 2.83 0.36 0.20 0. 83 trace 0.70 NiO 0.20 100.26 

A2.II 1.091 .168 .015 .017 .037 .070 .059 .030 .010 - .010 

46 63.86 16.07 1. 56 2. 31 2·.11 4.94 3.59 1. 91 0.81 1. 47 0.45 ·o. 12 0.05 Zr02 0.04 100.16 
s 0.84 

A1 • I 1.064 .157 .010 .032 .053 .088 .058 .020 .006 .001 - BaO 0.03 
Li20 trace 

4 7 63.12 16. 13 3.53 3.65 1.86 5.04 2.78 1.08 0.93 0.97 trace 0.39 0.38 SrO 0.03 99.89 

A 2. II 1.052 .158 .022 .051 .047 .090 .045 .012 - .003 .005 

4 8 63. 30 17. 81 3.42 0.83 2.07 5. 12 4.27 2.26 0.88 I.i20 trace 99.96 

A3. III 1.055 .175 .021 .011 .052 .091 .069 .024 

49 66.02 17.06 2. 14 3.01 1.97 '4. 64 3.98 1. 44 0.36 0.05 100.67 2.544 

A3. III 1.100 .167 '.013 .042 .049 .083 .065 .015 -

50 65. 10 16. 16 3.28 0.90 1. 82 4. 30,, 3.35 2.40 2.58 0.30 100. 19 2.574 

A a.m 1.085 . 158 .020 • 012 .046 .077 .054 .025 .002 

51 68.50 16.00 2.94 n. d. 1.54 3.84 3.68 1.·76 1.40 0.28 tmce 99.94 

A 4. IV 1.142 .157 .018 (.036) .036 .069 .060 .019 -

2 59.38 19.86 3.84 2. 17 1. 18 5.80 4.92 1.15 0.73 0.36 0.49 0. 18 trace C02 none 100.33 
SOs 0.27 

5 

an .990 .195 .024 .030 .030 .104 .079 .012 .006 .001 - Cr.Os trace 
BaO trace A 

65. 17 ·15. 22 2. 08 3.98 1. 19 3.79 3.71 1.52 2.57 0.96 C02 0.32 100.57 
80s none 

53 

A3. m 1.086 
I. 

.149 .013 .056 .030 .068 .060 .016 .012 

54 69.90 14.16· 2.98 1. 08 1. 38 4.30 3.20 1. 95 1.08 0.83 trace 100.86 

A a.m 1.165 .139 .019 .015 .035 . 077 .052 .021 .010 -
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40 I(II).4.3.4. Q -18.96 di 1. 36 Mill Creek, W. F. Hille- J. S. Diller, Dacite. In W. T., p.189 or 11.68 by 5. 75 Shasta County, brand. U.S. G. S. B. 148, ab34.58 mt 3.02 
an22.24 11 0. 76 California. p. 194, 1897. 

ap 0.34 

41 111 .4.113.4. Q 24.54 di 0.43 Mount Ingalls, · W. F. Hille- H. W. Turner, Granodiorite. Also in J. G., or 15.01 by 4.69 Plumas County, brand. U.S. G. S. A, R.17, III, p. 403. ab 31.96 mt 2. 78 
an 18.90 11 o. 76 California. I, p. 724, 1896. 1895. 

ap 0.34 In W. T., p.189 

42 1(II).4.3.4. Q 23.46 di 0.65 Goodyears Bar, W. F. Hille- H. W. Turner, Hypersthene Also in J. G., 
or 10.01 by 6.81 Sierra County, brand. U.S. G. S. A. R.17, andesite. III, p. 407, ab33.01 mt 2.09 
an22.24 il 0.61 California. I, p. 731, 1896. 1895. 

ap 0.34 ... In W. T., p.189 

43 111.4.3.4. Q 21.24 by 5.18 Indian Valley, W. F. Hille- H. W. Turner, Quartz Also in J. G., 
or 10.01 mt 1.39 Sierra County, brand. U.S. G. S. A. R.17, diorite III, p. 403, ab38. 78 B 0.61 
an 21.13 ap o. 34 California. I, p. 724, 1896. porphyry. 1895. 
c 0.41 In W. T., p.189 

44 111.4.3.(3)4. Q 23.34 by 7.04 Nevada CitY, W. F. Hille- W. Lind~en, Granodiorite. In W. T., p.189 
or 16.12 mt 2.09 Nevada County, brand. U.S. . S. ·A. R.17, ab 28.82 j] o. 76 
an 21.41 ap o. 34 California. II, p. 38, 1896. 
c o. 71 

45 111.4.3.'14. Q 22.68 by 3.96 Clear Lake, W. H. Melville. G. F. Becker, Andesite In W. T., p.l89 
or 16.68 mt 3.48 California. U. S. G. S. Mon. 13, (" asperi te "). ab 30.92 11 1. 52 
an 19.46 p. 154, 1888. 
c 0.92 

46 I(II).4.3.4. Q 21.78 di 1. 36 Sett. 14, 1914, W. C. Wheeler. J. S. Diller, Ashes 
or 11.12 lly 6. 75 assen Peak, U.S. G. S. rec. lab. (andesite). ab30.39 mt 2.32 California. an 21.96 11 0.91 

ap 0.34 

47 I(II) .(3)4 .311.4. Q 28.14 lly 9.19 Bodega Peninsula, V. C. ·Osmont. V. C. Osmont, Quartz-
or 6.67 mt 5.10 Marin County, Un. Cal., Dep. G., biotite ab 23.58 ap 1.01 California. B. IV, p. 47, 1904. diorite. an22.24 
c 2.14 

'48 I(II).411 .3.4. Q 16.38 di 2.16 Mount Rose, R. W. Wood- G. F. Becker, Andesite. In W. T., p.l89 
or 13.34 lly 4.20 Washoe, ward. U.S. G. S. Mon. 3, & 

ab36.16 mt 2.55 Nevada. p. 152, 1882. an22.52 bm 1.60 

49 I(II).4.3.4. Q 22.56 lly 8. 73 Cerro de Tlapa- A. Rohrig. H. Lenk, Andesite. In W. T., p.189 
or 8.34 mt 3.02 coya, Lake Btr. G. Mex., II, ab34.06 Chalco, Mexico. p. 233, 1899. an 23.07 

50 I(II).4.3.'14. Q 25.50 hy 4.60 Near Tlaxiaco, A. Rohrig. H. Lenk, Trachyte. In W. T., p.189 
or 13.00 mt 2. 78 Oaxaca, Mexico. Btr. G. Mex., II, ab 28.30 11m 1. 28 p. 132, 1899. an 19.46 ap 0.67 
c 0.92 .• 

51 1'1 .4.3.4. Q 27.48 lly 8.35 Cerro Quemado Borner. A. Bergeat, Andesite 
or 10.56 Volcano, n. N.J. Cb., 1903, pumice. ab 31.44 Quetzaltenango, p. 291. an 19.18 
c 0.92 Guatemala. 

52 I(II).4(5).3.4(5). Q 12.72 hy 3.00 Eruption of E. T. Allen. U.S. G. S. B. 228, Volcanic 
or 6.67 mt 5. 57 October, 1902, p. 273, 1904. dust ab 41.39 il 0.91 SantaMaria (andesite). an 28.08 ap 0.34 
c 0.31 Volcano, 

Guatemala. 

53 I(II) .4.3.4. Q 25.98 ]ly 7.09 Panama, R. C. Wells. . D. F. McDonald, Andesite 
or 8.00 mt 3.02 Canal Zone. U. S. G. S. rec. lab. breccia. ab 31.44 11 1.82 
an 18.00 
c 0.51 

54 I(II).(3)4.3.4. Q 32.94 di 2.38 Serro Colorado, Perlstein. J. R. Kloos, Quartz In W. T., p.191 
or 11.68 by 2.40 Aruba Island, Samml. G. R. Mus. diorite. ab27.25 mt 1.16 West Indies. Leiden., I, p. 19, an 18.35 jl 1.52 

:n . 1887. I .. 2 24 
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CLASS .I. PERSALANE-Continued. 

RANG 3. ALKALICALCIC. COLORADASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 . K20 H 20+ H,O- TiO, I P,O, MnO Inclusive. Sum. Sp.gr. 

------
55 66.28 16.23 2.71 l. 62 l. 03 4.03 3.36 l. 60 2.65 99.51 2.61 

A 3. III 1. 105 .159 .017 .022 .026 . 071 .054 .017 

56 66.20 17.58 l. 56 2.47 l. 80 5.80 3.48 1.40 0.37 0.38 101.04 
I 

B3.IV 1. 103 .172 .010 .035 .045 .104 . 056 . 015 .005 

57 63.70 18.18 2.56 2.33 2.21:1 5.11 3.47 1.11 0.31 0.31 0.13 99.49 
' 

A2. II 1. 062 . 178 .016 . 032 . 057 . 091 . 056 . 012 .004 • 001 

58 61.25 19.50 2.40 2.05 0.93 5.82 3.72 1. 75 1. 82 0.33 0.19 99.76 

A2. II 1. 021 .191 . 015 . 029 .023 .104 . 060 .019 .004 .001 

-
59 67.40 19.06 0.71 1. 31 1. 90 4.30 3.16 1. 52 C02 0.30 0.34 0.02 0.06 0.32 100.40 

FeS2 trace 
CuS trace 

A2. II 1. 123 . 187 .004 . 018 . 048 .077 . 051 . 016 .004 - -

6 0 65.88 15.61 2.42 2.71 1. 76 3.70 3.92 2.29 1.05 0.43 0.13 0.08 C02 trace 100.00 
ZrOs trace 
Cl 0.02 

A1. I 1. 098 .153 • 015 .038 . 044 .066 .063 .024 .005 .001 .001 FeS2 trace 
CoO none 
BaO none 
CuO trace 
Pb none 

6 1 62.95 20.81 1. 73 0.39 2.66 3.75 4.15 3.46 0.20 trace 0.09 none C02 0.02 100.22 s trace 

A 3. III 1. 049 . 204 . 011 • 005 . 067 . 067 . 067 . 037 - - -
0 

I 

6 2 68.41 16.08 2.12 l. 44 1.14 3.52 4.52 2.24 0.33 99.84 

A 3. III 1. 140 . 157 .'01:3 .020 . 029 .062 . 072 .020 
0 

63 67.30 17.55 1. 47 1. 67 1. 04 3.48 3.90 2.13 0.80 0.13 99.47' 

A3. III 1. 122 .172 .009 .024 .026 .063 .063 .022 .001 

64 63.19 18.65 4 .. 01 l. 89 l. 20 4.86 3.69 l. 95 0.07 0.18 0.'25 0.13 100.07 

A 2. II 1. 053 . ~83 .025 .027 . 0:30 . 088 .059 .021 .002 .002 .002 
I 

65 63.18 19.79 1.10 3.23 l. 51 4.04 5.12 2.42 0.62 101.01 

B3. IV 1. 053 .194 .007 .044 . 035 . 072 . 082 .026 

66 60.71 18.53 2.02· 2.16 l. 26 5.66 4.82 l. 93 2.45 0.77 0.22 trace Cl trace 100.53 2.702 s trace 

. 030 
SrO trace 

A2. II 1. 012 .182 . 013 .032 .101 .077 . 020 .019 .002 -

67 65.7 17.2 1.0 2.8 1.6 4.7 3.4 2.5 0.9 99.8 

B3. IV 1. 095 .169 .006 . 039 . 040 • 084 . 055 . 027 

68 66.88 15.69 0.80 2.94 1.17 3.80 3.79 2.80 1. 47 0.50 0.15 0.06 s 0.02 100.07 2.70 

A2. II 1.115 .154 .005 . 041 . 029 . 068 .061 .030 .006 .001 -

69 66.64 17.02 0.67 2.55 2.24 3.55 3.88 2.06 0.44 
' 

0.88 0.06 trace C02 0.03 100.02 
LhO trace 

A2. II 1. 111 • 167 .004 .036 .056 .064 .063 .022 .011 - -
I 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. YELLOWSTONOSE-Continued . 

No. Symbol. Norm. . 
Loca.lity. Analyst. Reference. Rock name. Remarks. 

55 ! 11 (3)4.3.4. Q 30.36 hy 3.26 Gustavia, St. P. T. Cleve. P. T. Cleve, Syenite Cf. A. G. 
or 9.45 mt 3.94 Barthelemy, Sver. Vets. Ak. porphyry. Ho~bom, ab 28.30 
an 19.74 West Indies. Hndl., IX, No. 12, B. . Inst., 
c 1. 73 p. 35, 1871. Ups.,.vr, 

p. 230, (1903), 
1905. 

56 I(II).4.311.4. Q 24.42 di 0.68 Eruption of Aug. 30, Pisani. A. Lacroix, Andesite ash. Collected on 
or 8.34 hy 6.81 1902, Mont Pelee, Mont Pelee, Guadeloupe. ab 29.34 mt 2.32 
an 28.08 il o. 76 Martinique. p. 531, 1904. 

57 I''.4.311.411. Q 24.54 hy 7.28 Eruption of Jan. 25·, Pisani. A. Lacroix, Andesite ash. or 6.67 mt 3. 71 1903, Mont Pelee, Mont Pelee, ab 29.34 it 0.61 
an 24.46 ap 0.34 Martinique. p. 531, 1904. 
c 2.24 

58 I11.4.3.4. Q 18.72 hy 3.62 Parnasse, Pisani. A. Lacroix, Ilypersthene or 10.56' mt 3.48 Martinique, Mont Pelee, andesite. ab 31.44 il 0.61 
an 28.08 ap 0.34 West Indies. p. 573, 1904. 
c 1.12 

59 I11.(3)4.3.4. Q 30.48 hy 6.25 Essequibo River, J. B. Harrison. J. B. Harrison, Gra.nitite Also in G. or 8.90 mt 0. 93 (average sample), Rep. G. Ess. Riv., gneiss. Gold£. Br. ab 26.72 il 0.61 
an 21.41 British Guiana. p. 34, 1900. Gui., p. 39, 
c 4.49 1908. 

In W. T., p.191. 

60 I(II).4.113.4. Q 23.22 by 6.91 M azaruni District., J. B. Harrison. J. B. Harrison, G-ranitite. In W_. T., p.191. or 13.34 mt 3.48 British Guiana. G. Gold£. Br. Gui., ab 33.01 il 0. 76 
an 17.51 ap 0.34 p. 60, 1908. 
c 0.31 

61 I 11.411.(2)3.(3)4. Q 13.44 hy 6. 70 Sericambra, J. B. Harrison. J. B. Harrison, Syenite. In W. T., p.191. or 20.57 mt 1.16 Demerara River, G. Goldf. Br. Gui., ab 35.11 hm 0.96 
an 18.63 British Guiana. p. 77, 1908. 
c 3.:37 

62 I 11 .4.(2)3.4. Q 24.60 hy 3.82 Paramo, Azufral de R. Kiich. R. Kiich, Dacite. In W. T., p. 191. or 12.79 mt 3.02 Tuquerres, G. Stud. Colomb., nb 37.73 
an 17.44 Colombia. I, p. 159, 1892. 

63 111.4.113.4. Q 27.06 hy 4. 58 Paramo, Azufral de R. Kiich. R. Kiich, Dacite. In W. T., p. 191. or 12.23 mt 2.09 Tuquerres, G. Stud. Colomb., ab 33.01 ap o. 34 
an 16.68 Colombia. I, p. 155, 1892. 
c 2. 75 

64 I(II).4.3.4. Q 22.74 hy 3.2G Monte Tajumhina, C. Hoepfner. C. Hoepfner, Dacite. In W. T., p.191. or 11.(i8 mt 5.80 Peru. In. Diss. Halle, ab 30.92 jJ 0.30 
an 22.52 ap 0.67 p. 32, 1881. 
c 2.14 

65 I(II).4(5).(2)3.4. Q 11.34 hy 8.38 Gualilan, San B. Wetzig. A. Stelzner, Dacite. In W. T., p.191. or 14.46 mt 1.62 Juan Province, Btr. G. Arg. Rep., ab 42.97 
an 20.02 Argentina. I, p. 186, 1885. 
c 1. 43 

66 I(II).4(5 ).3.4. Q 13.14 eli 1. 94 Rio Blanco, Rioja, P. J annasch. F. Tannhiiuser, Diorite or 11.12 hy 2.30 Argentina. N.J. B. B., XXII, porphyrite. ab 40.35 rot 2. 55 
an 23.63 il 2.89 p. 613, 1906. 

hm0.32 

67 I(II).4.3.114. Q 21.72 hy 8.36 Vall~e de Brousset, Not stated. J. de Lapparent, Quartz or 15.01 mt 1.39 Pic du Midi B. Soc. Min. ~r., m.icrodio-ab 28.82 
an 23.35 d'Ossan, XXXIV, p. 292, rite. 
c 0.31 Pyrenees. 1911. 

68 I(II).4.113.114. Q 22.74 by 6.99 Langfirsan, Sala, G. Nyblom. H. S. Sjogren, Porphyrite. or 16.68 mt 1.16 Sweden. G. F. F., XXXII, ab 31.96 il 0.91 
an 18.07 ap 0.34 p. 1371, 1910. 

69 I(II).4.113.4. Q 23.76 by 8.37 Appmannsberg, A. Schwager. Oebbeke and Granite-or 12.23 mt 0. 93 Bayrischer Wald, Schwager, diorite. ab 33.01 f) 1. 67 
an 17.79 Bavaria. Geogn. Jhft., XIV, 
c 1. 84 p. 249, 1901. 
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CLASS I. PERSALANE-Cont:l.nued. 

RANG 3. ALKALICALCIC. COLORADASE-Continued. 

No. Si02 AI20 3 Fe20 3 FeO MgO CaO Na20 K2~ H 20+ H20- ·Ti02 P20s MnO Inclusive. Sum. Sp. gr. 

----------- ---------- --- ---------
7 0 64.78 17.45 l. 53 2.35 2.04 4.07 3.12 1. 83 1.97 l. 07 0.03 s 0.13 100.37 

A 2. II 1. 080 .171 .009 .033 .051 .073 .050 .019 .013 -

7 1 61.93 18.83 3.24 1.24 2.37 4.46 4.16 2.76 1.83 100.78 2.62 

A 3.'III 1.032 .185 .020 .017 . 059 .080 .067 .030 

7 2 59.44 18.97 5.25 1. 72 0.85 . 6. 85 3.08 2.46 1.22 99.84 2.65 

A 3. III .991 .186 .033 .024 .021 .122 .050 .027 

7 3 68.91 14.70 0.87 1.35 l. 61 2. 99 3.65 2. 80 1.03 0.60 trace 0.87 99.39 2.67 

B 3. IV 1.149 .144 .005 .019 .040 .054 . 059 .030 - .012 

7 4 70. 0'2 16. 52 0.41 2. 69 ]. 04 3.86 3.49 l. 78 0.41 trace 0.47 trace s 0.03 100.82 

' B 3. IV 1. 167 .162 .003 .038 .026 .069 .056 . 019 - .003 -

5 64. 85 16.67 2.81 l. 96 l. 87 4.51 3.79 2.75 0.52 0.34 trace 100.07 

A 3. III 1. 081 .163 .018 .027 . 047 .080 . 061 .029 .004 -
6 67. 10 15.87 1. 67 ]. 98 1. 32 3. 12 3.90 2.04 l. 66 0.59 0.21 0. 14 F 0.20 99.89 

BaO 0.06 7 
Li20 0.03 

A l.I 1.118 .156 .010 .028 .033 .055 .063 .021 .007 .001 .002 

7 61.59 18.91 1.57 2.44 1.61 5.06 4.46 l. 87 1.25 1.18 0.22 0.16 BaO 0.09 100.42 
Li20 0.01 7 

A 2. n 1.027 .185 .010 .034 .040 .090 .072 .020 .015 .002 .002 

7 8 68.83 16.45 0.92 2. 16 0.96 3.08 3.36 2. 12 1. 70 s 0.05 100.36 

A 3. III 1.147 .161 .006 .O:'!u .024 .055 .054 .022 

7 9 65.44 17.73 1.17 3.45 l. 45 3. 99 3.58 2. 17 l. 18 0.39 0.18 100.73 

·A 2. II 1. 091 .174 .008 .048 .036 .071 .058 .023 .005 .003 

8 0 63.62 17.72 3.24 3.40 l. 49 4. 83 2. 29 l. 99 1.09 99.67 

A 3. III 1. 060 .174 .020 .048 .037 .086 .037 .021 

8 1 66.35 17.47 0.33 3.23 1.03 4. 18 3.80 3.41 0.31 0.66 100. 77 

A 3. Ill 1.106 .171 .002 .044 .026 .075 .061 .036 .008 

8 2 60.14 16.65 2.94 2.39 1.16 5.21 3.41 2. 51 3.98 0.54 0.62 0.07 0.06 99.68 

A 2. II 1.002 .163 .018 .033 .029 .093 .055 .027 .008 .001 -

3 67.98 14.39. 3.73 0.62 l. 58 2.86 3.58 ·1. 86 1.74 0.07 1.19 803 none 99.64 NiO none 8 
CriO 0.04 

A 2. n 1.133 .141 .023 .009 .040 .051 .058 .020 -- .017 

I 

8 4 63.97 19.12 2.42 1.93 l. 05 4.55 4.21 1.89 0.46 99.60. 

A 3. III 1.066 .187 .015 .026 .026 .081 .068 .020 

5 67.34 15.96 3.38 0.80 0. 8812.98 4.12 1. 66 2.20 0.56 99.78 2.462 

3. III 1.122 .156 .021 .011 . 022 • 053 .066 .018 .007 

8 

A 
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ORDER 4. QUARDOFELIC. BRITANNARE~Continued. 

SUBRANG 4. DOSODIC. YELLOWSTONOSE-Continued. 

I 
Rock name. 

I 
No. Symbol. Norm. Locality. Analyst. Reference. I Remarks. 

I 
70 1(11).114.3.4. Q 28.08 hy 6.55 Hauzenberg, G. Vervnert. A. Frentzel, Diorite 

or 10.56 mt 2.09 Bayrischer Wald, Geogn. Jhft., XXIV, porphyrite. ab 26.20 il 1. 98 
au20. 29 Bavaria. p. 166, 1911. 
c 2.96 

71 I(II).411.3.4. Q 13.86 by 5.90 Kesselsdorf, W. Bruhns. W. Bruhns, Porphyry. In W. T., p.191. 
or Hi. 68 mt 3.94 Saxony. Z.D.G.G., ab 35.11 lun 0.48 
an 22.24 XXXVIII, . c 0.82 p. 750, 1886. 

72 I(II):4.311.(3)4. Q 16.62 di 2. 81 Kaufbach, W. Bruhns. Vil. Bruhns, Porphyrite. tn W. T., p.191. 
or 15.01 hy 0. 80 Saxony. Z.D.G.G., ab 26.20 mt 5.57 
lill30. 30 hm 1.44 I XXXVIII, 

p. 754, 1886. 

73 111.4.(2)3.114. Q 26.46 by 7.43 Bohuliby, H. L. Barvir. H. L. Barvir, Porphyry. 
or 16.68 mt 1.16 Eule, Ref. N.J., 1904, I, llb 30.92 I lill15. 01 Bohemia. p. 49. 

74 1".(3)4.3.4. Q 32.28 by 7. 22 Dutsch-Branitz, C. von John. von John and Suess, Granitite. 
or 10.56 mt 0. 70 Brlinn, Jb. G. R.-A., Wien, nb 29.34 ap 1.01 
an 16.40 Moravia. LVIII, .(1), 
c 2.86 p. 249, 1908. 

75 I(II).4.3.114. Q 20.16 di 1.54 Vasko, Com. K. Emszt. Rozlozsnik and Em.szt, Banatite. 
or 10.12 by 4. 63" Krasso-Szoreny, · Mt. Ung. G. A., I ab 31.96 mt 4.18 
an 20.29 il 0.61 Hungary. XVI, p. 187, 1908. 

I 

76 111 •114.(2)3.4. Q 27.84 hy 5.02 Mount Goryczkowy, Z. Weyberg. Z. Weybe1, Granite. 
or 11.68 mt 2.32 Posredni, Ref. N. ., 1912, I, ab 33.01 il 1.06 
lill14.46 ap 0. 34 Tatra Mountains, p. 398. 
c 2.04 Hungary. 

77 1(11).411.3.4. Q 15.48 hy 5.45 Suchy Kondracki, Z. Weyberg. Z. Weyberg, Granitite. 
or 11.12 mt 2.32 Tatra Mountains, Ref. N. J ., 1912, I, ab 37.73 11 2. 28 
an 23.07 ap o. 67 Hungary. p. 398. I c 1.02 I 

78 111.(3)4.113.4. Q 31.98 hy 5.57 Koflraster Alp, C. yon John. Vi.'. Hammer, ·Quartz 
or 12.23 mt 1.39 Ultenthal, Jb. G. R.-A., Wien, porphyrite. ab 28.30 
an 15.29 Tyrol. LUI, p. 79, 1904. 
c 3.06 

79 I(II).4.3.4. Q 23.34 by 8.62 Adamello, Z. Weyberg. Z~ Weyberg, Tonalite. 
or 12.79 mt 1. 86 Tyrol. Ref. N.J., 1912, l\b 30.39 il 0. 76 
lill19. 74 I, p. 398. 
c 2.24 

Quartz I In W. T ., p. 191. 80 I(II).''4.3(4).(3)4. Q 28.38 by 7.40 Monte Colmo, C. Riva. C. Riva, 
or 11.68 mt 4.64 Adamello, Ref. N. J ., 1897, II, porphyrite. I ob 19.39 
l\11 23.91 Tyrol. p. 65. 
c 3.06 

81 111.4.113.(3)4. Q 18.90 di 0.25 Nuoro, C. Riva. C. Riva, Granitite. 
or 20.02 by 6. 96 Sardinia. Att. Ac. Sc. Nap., (2), ab 31.96 mt 0.46 
l\1120.57 il 1. 22 XII, No.9, p. 28, 

1905. 

82 1(11) .4.3.11 4. Q 18.12 di 2.00 Monte Furru, H. S. Washing- H. S. Washin!:ton, Vitroandes- Not described. 
or 15.01 hy 2. 99 n. Bosa, ton. A. J. S., X '"XVI, ite. ab 28.82 mt 4.18 
an 22.52 il 1. 22 Sardinia. p. 587, 1913. 

ap 0.34. 

83 I(II).(3)4.(2)3.4. Q 31.20 by 4.40 Werkh Issetsk, G. Katerfeld. W. Nikitin, Granite. MnO high. 
or 11.12 mt 5.34 Mursiusky, Mem. Com. G. Russ., ab 30.39 
an 14.18 Ural Mounta.ins. XXII, p. 95, 1907. 
c 1. 22 

84 111.4.3.4. Q 20.34 by 4.05 Dewdorak Glacier, Sewastj a now. F. L.-Lessing, Andesite-
or 11. 12 mt 3.48 Kasbek, Mat. G. Russ., dacite. ab 35.63 
an 22.52 Caucasus. XXI, p. 107, 1901. 
c 1. 84 

85 111 •114.(2)3.4. Q 29.40 by 2. 20 Kolantziki, A. Rohrig. H. S. Washington, Dacite. 1n W. T., p. 191. 
or 10.01 mt 0. 93 Megara, Greece. J. G., III, ab 34.58 il 1.06 
lill14. 73 bm 2. 72 p. 150, 1895. 
c 1.94 
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CLASS I. PERSALANE-Oontinued. 

RANG 3. ALKALICALCIC. COLORADASE-Continued. 

-
No. Si02 Al20 3 Fe20 3 FeO MgO OaO Na20 I K20 

I 
H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr.l 

--- --- --------- ------------
86 64.83 17.60 4.95 1. 82 1. 61 5.26 2.52 1. 53 0.20 0.08 100.40 2.539 

A3. III I. 081 . 172 . 031 . 025 . 040 . 094 .041 . 016 . 001 

87 67.27 16.31 3.13 1.15 0.84 3.48 3.61 2.91 1.16 0.40 100.26 
r 

A3. III I. 121 .160 . 019 • 016 !621 .063 .058 • 031 .005 

88 68.61 16.08 1. 03 1.60 1. 00 3.48 3.62 . 3.07 0.18 0.31 0.59 0.20 99.77 

A2. II I. 144 . 158 . 006 ;022 .025 .063 . 058 .. 033 .007 • 001 

89 65.52 17.17 4.16 0. 12 1. 18 3.52 3.32 2.23 2.66 0.13 100.01 2.59 

A3.III I. 092 .168 . 026 .002 .030 .063 . 054 .024 .002 

90 62.80 20.42 3.99 0.45 1. 86 4.04 3.78 1. 82 0.52 0.17 99.85 2.63 

A3. III I. 047 . 200 . 025 • 007 . 047 .072 • 061 . 020 .002 

91 66.30 15.07 0.54 3.26 0.75 3.10 4.14 2.28 4.56 100.00 

A3. III 1.105 .148 . 003 .045 .019 .055 . 067 .024 

92 64.96 19.12 0.60 2.69 0 .. 81 5. 10 4.72 1.48 1. 58 101.06 

B3. IV I. 083 . 187 .004 .038 .020 .091 . 076 . 016 
"' 

93 62.80 16.70 2.13 4.11 0.84 4.98 2.95 1.22 4.42 100.25 

A3. III 1. 047 . 164 . 013 .057 .021 .089 .048 . 013 

94 64.38 16.96 1. 72 3.22 1. 27 5.20 3.28 1. 60 1. 52 0.51 trace 0.24 s 0.03 99.93 

A2. II I. 073 . 166 .011 .044 .032 .093 .053 .017 .006 - .003 

95 66.16 15.39 1. 25 1.72 0.90 3.47 3.94 2.00 4.94 0.5o 100.27 

A3. III I. 103 . 151 .008 .024 .023 .063 .064 • 021 .006 

96 65. 72 15.06 1. 35 1. 80 1.57 4.18 4.24 1. 07 3.77 0.69 0.69 99.93 

A3.III I. 095 .147 .009 .011 . 039 .075 .068 .011 .009 

97 62.6 19.5 4.0 0.3 1.4 4.5 3.9 2.4 0.9 99.5 

B3. IV I. 043 • 191 .025 .004 . 035 .080 .063 .02& 

98 69.4 15.9 1.2 2. 2 11.1 3.4 4. 2 2.3 1.0 100.7 

B3. IV 1.157 .156 . 008 .031 .028 • 061 .068 .024 

99 68.51 15. 96 2.61 1. 09 1. 07 3. 14 4.01 1.82 D. d. 0. 82 0.28 Sol. salts I. 34 100.65 2.329 

A2. II I. 142 .156 .016 .015 .027 .056 .064 .020 .010 .004 

100. 65.04 14.01 4.47 2. 82 1. 20 13. 34 4. 23 0.97 2.74 0.62 99.44 

A3. III 1. 084 .137 . .028 .039 . 0~0 . 060 .068 .010 .008 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. YELLOWS'rONOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. 
I 

Remarks. 
---
86 1.(3)4.3( 4).4. Q 30.66 by 4.00 Panagia, A. Rohrig. H. S. Washington, Dacite. In W. T., p.19l. or 8.90 mt 5. 57 Me thana, J. G., III, ab 21.48 il 0.15 

an 26.13 bm 1.12 Greece. p. 150, 1895. 
c 2.12 

87 111 .4.113.114. Q 26.40 by 2.10 Island of Cos, F. Millosevir h. F. Millosevich, Dacite. or 17.24 mt 2. 55 Aegean Sea. 11 Rend. Ac. Line., ab 30.39 il 0. 76 
an 17.51 bm 1. 28 XXI, p. 310, l 912. 
c 0.82 

88 111.4.(2)3.(3)4. Q 26.46 by 4.08 Andriantana, Not stated. A. Lacroix, Granite. or 18.35 mt 1. 39 Madagascar. pers. com., 1913. ab 30.39 il 1.06 
an Hi. 68 ap 0.34 
c 0. 71 

89 111 .114.3.4. Q 28.08 by 3.00 Chrebet, Not stated. K. Bogdanovich, Dacite. or 13.34 mt 0. 93 Bjelyi Range, Pet. Mitth., ab 28.30 hm 3. 52 
an17.51 Kamchatka. L, p. 123, 1904. 
c 2. 75 

90 111 .4.3.4. Q 22.20 by 4. 70 Choa-schen Not stated. K. Bogdanovich, Andesite or 11.12 mt 2.09 Volcano, Pet. Mitth., ab 31.96 hm 2.56 
an 20.02 Kamchatka. L, p. 98, 1904. 
c 4. 79 

91 111 .4.(2)3.4. Q 23.28 by. 7.44 Utanobori, Takamine? G. Soc. Jap., 1884. Liparite. or 13.34 mt 0. 70 Kitami, ab 35.11 
an 15.29 Hokkaido, Japan. 
c 0. 20 

92 . 111 .4.::\.411 • Q 17. iO hy 6.49 Oshima, Takamine? G. Soc. Jap., 1884. Dacite. or 8.90 mt 0.93 Hokkaido, ab 39.82 
an 25.30 Japan. 

' c 0.41 

9a I (Il).114.311.4. Q 26.28 by 7. 91 Komagatake, Takamine? G. Soc. Jap., 1884. Andesite or 7. 23 mt 3. 02 Oshima, pumice. ab 25.15 
an 24.74 Hokkaido, 
c 1.43 Japan. 

94 I(Il).4.3" A. Q 24.30 by 7.16 Hakachi, T. Ohashi. S. Kozu, Dacite. or 9.45 mt 2.55 Mihamamura, pers. com.; 1913. ab 27.77 il 0.91 
an 25.85 Izu, Japan. 
c 0.31 

95 111.4."3.4. Q 26.04 by 3.62 Soen~ Sebelit,. M. Dittrich. J. Schmutzer, Dacite. or 11.68 mt 1.86 n. ebijan, Jh. K. Ac. Wet. ab 33.54 il 0.91 
an 17.15 Muller Moun- Arnst:, 1908, 
c 0.31 tains, Borneo. p. 400. 

96 111.4.3.4(5). Q 26.34 di 1. 51 Soengi Embahoe, M. Dittrich. J. Schmutzer, Dacite. or 6.12 by 3. 20 n. Nangah Jh. K. Ac. Wet. ab 35.63 mt 0.46 
au18. 90 il 1.37 Pemali, Muller Arnst., 1908, 

hm 1.12 Mountains, p. 406. 
Borneo. 

97 111 .4.3.4. Q 1!). 20 by 3.50 Sago Volcano, H. Hoppe. B. Hobpe, Andesite. or 13.90 mt 0. 93 Sumatra. In. Lss. Bres., ab 33.01 hiD 3. 36 
an 22. 2·l p. 25, 1903. c 2.35 

98 111 .4.(2)3.4. Q. 25.92 by 5.84 Eruption of 1883, T. H. Waller. J. W. Judd, Andesite Not in W. T. or 13.34 mt 1. 86 
ab 35.63 Krakatoa. Rep. Emp. Krak. pumice, 
nn16. 96 R. Soc., p. 38, 1888. c 0.31 

99 I".''4 .(2)3.4. Q 29.94 by 2. 70 Eruption of 1883, C. Winkler. R. D. M. Verbeek, .A.ndesite In W. T., p.l93. or 11.12 mt 2.09 Krakatoa. Krakatau, pum.ice. ab 3a.54 il 1. 52 
an 15.57 llm 1.12 p. 292, 1884. 
c 1. 63 

100 I(II) .114 ."3.4(5 ). Q 27.84 di 0. 22 Eruption of 1883, A. Renard. R. D. M. Verbeek, (Andesite) Not in W. T. or 5.56 lly 3.30 Krakatoa. Krakatau (French .Ash. ab 35.63 mt 6.50 
!111 16.40 il 1. 22 eel. , p. 320, 1885. 
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CLASS I. PERSALANE-Continued. 

RANG 3. ALKALICALCIC. COLORADASE-Conti.Jiued:. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO NazO K20 H20+ H20- Ti02 P20 5 MnO Inclusive. Sum. Sp.gr. 

------ ----------------------
101 64. 19 17.18 4.08 1. 58 2. 10 4. 95 3.65 1.07 1. 81 0.60 100.39 2.64 

A3. III 1. 070 .168 .026 .010 .053 .089 ,059 .011 ,008 

102 65.80 16.87 3.97 1.08 1. 76 3. 16 2.54 1.05 trace 99.68 

A3. III 1.097 .165 .025 .015 .044 .056 .027 -

103 67.56 16.39 1. 25 1.86 1.48 5.08 3.54 1.77 0. 17 0.79 99.89 2.678 

A3. III 1.126 .160 .008 .026 .037 .091 .057 .020 .011 

104 65.55 16.77 2. 24 1. 58 2.57 2.90 3.58 1. 96 1.28 0.55 0.69 0.06 0.06 CO a none 99.82 
SO a 0.03 

A2. II 1. 093 .164 .014 .022 .064 .052 .058 .021 .008 - --

I 

105 60. 65 19.55 2.39 1.16 1.16 7.40 4.27 1.98 0. 87 0.35 0.08 99.86 

A2. U 1. 011 .192 .015 • 016 .029 .132 .069 .021 .004 .001 
I 

106 66.39 17.62 1. 01 2.21 1. 32 3.79 4.49 2.13 0.39 0.33 99.68 

A 3. III 1.107 .173 .006 .030 .033 .068 .073 .022 ,004 

RANG 3.. ALKALICALCIC. COLORADASE. 

65.02 18.37 1. 21 2.06 1.49 6. 20 3.96 0.64 0.42 0.09 0.33 0.14 0.09 CO a none 100.02 
BaO trace 1 

A 2. II 1. 084 .180 .008 .029 .037 .111 .064 .007 .004 .001 .001 

69.66 17.57 0.21 1. 04 0.58 4.54 4.91 0.71 0.50 0.05 0. 21 0.03 trace CO a none 100.09 
Fe Sa trace 2 
NiO none 

A 1. I 1. 161 .172 .001 .014 .015 .081 .079 .008 .003 - - BaO 0.03 
SrO 0.05 
Li20 none 

3 68.14 17.00 2.84 0.22 1. 07 3.83 4.94 0.83 1. 06 0.52 \ 100.45 

A 3. III 1.136 .167 .018 .OO:l .027 .068 .080 .009 . 007 

63.51 18.07 3.22 1.09 2.19 5.14 4.08 0.88 0.60 1.07 0.33 0.19 0.06 CO a none 100.48 2.52 
Zr02 none 4 
Cl 0.01 

1. I 1.059 .177 .020 .015 .055 .092 .066 .009 .004 ,001 - F none 
s 0.01 

A 

VaOa trace 
BaO 0.03 

5 68.12 19.66 0.18 n. d. none 4.67 6.38 0.69 0.29 99.99 2.61 

A 3. III 1. 135 .193 .001 (.002) - .084. .103 .007 

70.96 16.64 0. 22 1.48 l. 29 3.46 4. 59 0.24 0.68 0.38 0.01 0. 10 C02 0.42 100.47 2. 737 s trace 6 

A 2. II 1.178 .163 .001 • 021 . 032 . 061 • 074 . 002 . 005 -- . 001 

7 64.28 15.47 3.04 3.51 trace 5.02 3.46 0.55 4.68 100.01 

A 3. Ill 1.071 .152 .019 .049 - .089 .056 .006 

8 68. ll 15.77 0.11 2.99 1. 75 3.79 4.58 0.76 0.86 0.11 0.74 0:28 0.16 C02 o. 21 100.39 2.74 
Fe Sa 0.17 

A 2.1I 1,135 .155 .001 .042 ,044 ,068 .074 ,008 .009 ,002 .002 
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ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 4. DOSODIC. YELLOWSTONOSE-Continucd. 

No. Symbol. Norm. . Locality. Analyst. Reference . Rock name. .Remarks. 

101 I(II) .4.3.411 • Q 25.14 hy 5.30 Kampong Dijah, Tielmans. G. Rack, Dacite. 
or 6.12 mt 0. 46 Sumbawa. N.J. B. B., XXXIV, ab 30.92 il 1. 22 
an 24.74 hm 3.84 p. 47,, 1912. 
c 0.92 

102 I(II) .4.(2)3."4. Q 26.48 hy 4. 40 Healesville, H. C. Jenkins. J. W. Gregory, Dacite. or 15.01 mt 3.48 
ab 29.34 hm 1.'60 Macedon, Pr. R. Soc. Viet., 
an 15.57 Victoria. XIV, p. 201, 1902. 
c 2.65 

103 I(II).4.3.4. Q 25.44 di 1. 83 Moruya, A. Liversidge. A. Liversidge, Gnurite. ln W. T., p.193. or 11.12 hy 6. 63 
New South Wales. J. R. Soc. N. S. W., ab 29.87 mt 1. 86 

an 23.07 XVI, p. 42, 1883. 

104 I(II) .114.(2)3.4. Q 27.06 hy 6. 40 McMahon Creek, Not stated. P. G. Morgan, Quartz or 11.68 mt 3. 25 
ab 30.39 il 1. 22 Maimai, pers. com. porphyry. 
an 14.46 Reefton District, 
c 3.37 N e'v Zealand. 

105 I(II).4(5).3.4. Q 12.48 di 6.26 Paritutu, J. S. Maclaurin. E. D. Clarke, . Andesite. or 11.68 WO 0.12 Taranaki, G. S. N. Z. B.14, ab 36.15 mt 3.02 
an 28.36 il 0.61 New Zealand. p. 23, 1912. 

hm 0.48 

106 111 .4."3.4. Q 20.88 hy 5. 94 Sounding, Lat 70°S., Lassieur. E. Gourdon, Quartz Dredged block. or 12.23 mt 1. 39 Lon. 81° W(Paris), pers. com., 1913. diorite. ab 38.25 il 0. 61 
an 18.90 Antarctica. 
c 1. 02 

SUBRANG 5. P:imSODIC. AMADOROSE. (C. I. P. W., 1902.) 

1 111 .4.3( 4) .( 4)5. Q 23.22 hy 6.08 Monson, W. F. Hille- T. N'. Dale, Monzonite or 3.89 mt 1.86 Hampden County, brand. · U. S. G. S. B. 470, gneiss. ab 33.54 il 0. 61 
an 30.02 ap 0. 34 Massachusetts. p. 259, 1911. 

2 1.4.3.115. Q 27.12 hy 2.82 Tuolumne River, 'N. F. Hille- H. W. Turner, Quartz In W. T., p.193. 
or 4. 45 mt 0.23 Amador County, brand. U.S. G. S. A. R.17, diorite ab 41.40 il 0.46 
an 22.52 California. I, p. 702, 1896. aplite. 
c 0. 41 

3 1.4.113.( 4)5. Q 26.34 hy 2. 70 Ventura q uaclrangle, R. C. Wells. J. A. Pemberton, Igneous rock. 
or 5.00 mt 0. 93 California. U.S. G. S. rec.lab. ab 41.92 iL 0.46 
an 18.90 hm 2.24 
c 1. 02 

4 I(II).4.3.(4)5. Q 22.20 hy 5.50 Cocooi Island, R. C. Wells. R. D. McDonald, Dacite or 5.00 mt 2. 78 
ab 34.58 iL 0.61 Panama. U.S. G. S. rec.lab. porphyry. 
an 25.58 hm 1. 28 
c 1. 02 ap 0. 34 -

5 1.411 •113.115. Q 18.42 hy 0. 26 Reef Island, A. Bygden. A. Bygden, Oligoclase or 3.89 East of Tortola, B. G. Inst. Ups., VII, graphic ab 53.97 
an 23.07 West Indies. p.9, (1905), 1906. granite. 
c 0.10 

6 111.(3)4.3.5. Q 32.58 hy 5.18 Potaro River J. B. Harrison. J. B. Harrison, Porphyrite. Also in G. Goldf. 
or 1.11 mt 0. 46 (average sample), Rep: G. Ess. Riv., Br. Gui., p. ab 38.78 iL 0. 76 
an 16.96 Briti.sh Guiana. p.52,1900. 61, 1908. 
c 2.65 In W. T., p.193. 

7 111 •114.311 .( 4)5. Q 29.46 hy 3. 96 Chibishinai, Takamine? G. Soc. Jap., 1884. Andesite. or 3.34 mt 4. 41 Kunishiri, ab 29.34 
an 24.74 Chishima, 
c. 0.10 Japan. 

8 I(II) .4.113 .( 4 )5. Q 26.58 hy 8.89 Ravenstho~e, E. S. Simpson. Simpson and Glanert, Granite. or 4. 45 mt 0.23 Phillips iver W. Aust. G. S. B. 35, ab 38.77 il 1. 37 
an 16.96 ap 0. 67 District, West p. 21,1909. 
c 1. 22 Australia. 
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CLASS I. PERSALANE-Continued. 

RANG 4. DOCALCIC. 

I H,0-1 TiO, 
I 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ P20s MnO Inclusive. Sum. Sp.gr. 
----· ~-· ---------------- --

1 60. 10 18. 93 4. 15 2. 70 l. 77 6.94 3.32 l. 01 0.62 0.54 0. 16 99.96 

A2. II 1. 002 .186 .026 .038 . 044 .124 .053 .011 .007 • 001 

2 61.97 18.98 4. 19 2.29 1.95 7.07 2.95 l. 02 0. 19 trace trace 100.61 2.579 

A3. III 1. 033 .186 .026 .O:l2 .049 . 127 .048 .011 -- --
3 63.09 18.89 3.48 2.02 l. 97 6.18 3.14 1.30 0."63 100.70 

A3. III 1. 052 . 185 .022 .028 . 049 . 111 .051 . 014 

4 54.02 14. 82 7. 12 ?.67 5.64 9.07 2. 63 0. 71 1.92 l. 60 trace trace 100.20 

A3. III . !JOO . 145 . 044 .037 .141 . 163 . 042 . 008 .020 - --

CLASS I. P~RSALANE. 

RANG 1. PERALKALIC. NORDMARKASE. (C. I. P. W., 1902.) 

~ 

1 62.03 16.39 0. 72 0.86 1. 60 3.60 1.08 12.38 0.61 0.24 0.53 0.13 100.17 

A 2. II 1. 034 • 161 • 005 . 012 . 040 . 064 .018 .132 . 007 . 001 

RANG 1. PERALKALIC. NORDMARKASE. 

1 65.52 16.49 0.14 0.18 0.11 0.76 1. 89 10.87 0.23 0.09 none 0.12 0.06 C02 0.07 100.28 2.633 
Zr02 none 
SOs trace 

1. I 1. 092 .161 . 001 .003 .003 . 014 • 031 .116 - .001 -- Cl 0.02 A 
Fe~ 1. 08 
Cr20s none 
V20a none 
NiO none 
BaO 0.08 
SrO trace 
CuS 0. 78 
ZnO 1. 01 
PbS 0. 78 

RANG 1. PERALKALIC. NORDMARKASE. 

1 65.42 15.80 2.75 0.91 0.53 1. 33 5.18 6.26 2.46 100.64 

A 3. III 1. 090 .155 . 017 • 013 .013 .024 . 084 .067 

2 64.15 19.04 1. 02 0.93 0.37 1. 37 5.37 7.10 0.27 0.10 0.16 100.58 

A 2. II 1. 069 .187 .006 .013 . 009 .025 .087 .076 .001 .002 

3 65.43 16.11 1.15 2.85 0.40 1. 49 5.00 5.97 0.39 0.19 0.50 0.13 0.23 Zr02 0.11 100.18 
Cl 0.05 

A 1. I 1. 091 .158 .009 .039 .010 . 027 • 081 . 064 .008 .001 
F 0.08 

.003 FeS2 0.07 
BaO 0.03 

4 64.88 16.24 1. 37 2.70 0.89 1. 92 5.00 5.61 0.46 0. 19 0.69 0.13 0. 14 C02 none 100.53 
Zr02 0.13 

A1. I 1. 081 .159 • 008 . 038 . 022 . 034 • 081 
Cl 0.04 

• 060 . 009 . 001 . 002 F 0.08 
FeS2 none 
NiO none 
BaO 0.06 

5 63.71 18.30 2.08 2.52 0.09 1.18 6.39 6.21 0.17 0.09 trace trace 100.74 

A3. III 1. 062 .180 .013 . 035 . 002 . 021 .103 . 065 - -

6 61.05 18.81 '2. 02 3.06 0.42 1. 30 6.56 6.02 0.78 0.34 trace BaO none 100.04 2.655 
.12° 

A3. III 1. 018 .183 .013 . 043 .011 .023 .106 . 064 . 004 . -



I 

No. Symbol. 

1 I(II) .4 .(3)4.4". 

2 I(II)A.114.4. 

3 I(II) .4.(3)4.4. 

4 I 11 .4.(3)4.411 • 

1 I(II).5.111.1(2). 

1 !.(4)5.111.2. 

1 I".( 4)5.1.3. 

2 !.5.1.3.0. 

3 !(II).( 4)5.1(2).3. 

4 !(II).( 4)5.1(2).3". 

5 ! 11 .5.111.3( 4). 

G ! 11 .5.111.3( 4). 

SUPERIOR ANALYSES OF FRESH ROCKS. !.4.4.4-!.5.1.3. 

ORDER 4. QUARDOFELIC. BRITANNARE-Continued. 

SUBRANG 4-5. PRESODIC. 

Norm. Locality. Analyst. · Reference. 

Q 19.38 
or 6.12 
ah 27.77 
an 33.92 

Q 22.20 
or 6.12 
ab 25.15 
an35.31 

Q 23.10 
or 7. 78 
ab 26.72 
an 30.86 
c 0.92 

Q 12.06 
or 4. 45 
ab 22.01 
an 26.41 

Q 1. 32 
or 73.39 
ab 9. 43 
an 3.06 

Q 10.98 
or 64.50 
ab 16.24 
an 3.06 
c 0.31 

Q 8.58 
or 37.25 
ab 44.01 
an 1.11 

Q 3.66 
or 42.26 
ab 45.59 
an 1. 67 
c 1. 84 

Q 8.82 
or 35.58 
ab 42.44 
an 3.61 

Q 8.46 
or 33.36 
ub 42.44 
an 5.00 

Q 0. 42 
or 36.14 
ab 53.97 
an 3. 34 

or 35.58 
ab 47.68 
an 3. 61 
ne 4. 26 

di 0.43 Val,lee aux Pisani. A. Lacroix, 
hy 4.86 Ecrevisses, Mont. Pelee, mt 6.03 
il 1. 06 Martini~ue, p.573,1904. 

West In ies. ' 
hy 5.69 
mt 6. 03 

Paluquillo, 
Guamani Volcano, 

Tietze. E. Esch in W. Reiss, 
Ecuador, 

Ecuador. I, p. 106, 1901. 

hy 5.69 Wistra., H. Krczmar. F. Becke, 
mt 5.10 Carinthia. T. M.P. !\f., XVIII, 

p.94,1899. 

di 14.69 Tumleo, E. Ludwig. S. Richarz, 
hy 7.30 Kaiser Wilhelm N.J. B. B.,X:X:IX, mt 3.94 
il 3.04 Land, p. 445, 1910. 
hm 4.32 New Guinea. 

ORDER 5. PERFELIC. CANADARE. (C. I. P. W., 1902.) 

SUBRANG 1. PERPOTASSIC. HETTOSE. (C. W. WRIGHT, 1915.) 

di 8.64 Tombs Basin, C. Palmer. C. \V. "\"1\Tright, 
wo 1.16 Copper Mountain U. S. G. S. P. P. 87, mt 1.16 
il 1. 06 Area, Prince of 1915, p. 40. 
ap 0.34 Wales Island, 

Alaska. 

SUBRANG 2. DO POTASSIC •. 

by 0.56 Rupee Mine, . H. P. White. D. Mawson, 
mt 0.23 Broken Hill, Mem. R. Soc. S. ap 0.34 
pr 1.08 New South Wales. Aust., II (4), p. 297, 

1912. 

SUBRANG 3. SODIPOTASSIC. PHLEGROSE. (C. I. P. W., 1902.) 

di 2.81 Bristol Township, Not stated. A. G. Burrows, 
WO 0.81 Porcupine Area, Rep. Bur. Min. mt 3.02 
hm 0.64 Ontano. Ont., XXI, (1), 

p. 218, 1912. 

hy 2.09 Monmouth Town- N. N. Evans. Adams and Barlow, 
mt 1. 39 ship, Ont.ario. Tr. R. Soc. Can., II, ap 0.34 

(4), p. 30, 1909. 

di 2.64 Mount Ascutney, W. F. Hille- R. A. Daly, 
by 3. 21 Vermont. brand. U.S. G. S. B. 209, mt 2.09 
il 0.91 p. 59, 1903. 
ap 0.34 

di 3.03 Mount Ascutney, W. F. Hille- R. A. Daly, 
by 3. 71 Vermont. brand. U.S. G. S. B. 209, 
mt 1. 86 
il 1. 37 p. 59, 1903. 
ap 0.34 

di 2.20 Salem Neck, H. S. Washing- H. S. Washington, 
hy 1. 95 Essex County, ton. J. G., VI, p. 806, 
mt 2.32 Massachusetts. 1898. 

di 2.38 Coney Island, H. S. Washing- H. S. Washington, 
ol 2.50 Salem Harbor, ton. J. G:, VII, p. ll8, 
mt 3.02 Essex County, 1899. il 0. 61 

Massachusetts. 

269 

Rock name. ! Remarks. 

Andesite. 

Andesite. 

Tonalite In W. T., p.193. 
gneiss. 

Andesite. 

. 
Orthoclasite. 

Pegmatite. 

Granite 
porphyry. 

Nephelite Also in Can. 
syenite. G. S. Mem. 6, 

p. 259, 1910. 

Nordmarkite. In W. T., p.193. 

N ordruarki~e. In W. T., p.193. 

Pulaskite. In W. T., p.193. 

Solvsbergite. Cf. No.7, 
!.5.1.4. 

In W. T., p. 193. 

-
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. NORDMARKASE-Continu~d. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H,0-1 TiO, P20s MnO Inclusive. Sum. Sp.gr. 
--- ----------------

7 60.13 20.03 2.36 1. 33 0.76 0.87 6.30 5.97 1.41 0.16 1.15 0.06 trace C02 none 100.72 
Zr02 0.05 
SO a 0.14 

Al. I 1. 002 .196 .015 .018 ;019 .016 .102 .064 . 014 - -

8 64.51 16.75 2.05 1. 00 0.60 1. 38 6.08 5.74 0.46 0.31 0.75 0.14 0.21 Cl 0.04 100.02 

A2. II 1.075 .164 .013 .014 . 015 .025 .098 .061 .009 . 001 . 003 

9 66.22 16.22 1. 98 0.16 0.77 1. 32 6.49 5. 76, 0. 24 0.08 0.22 0. 10 trace SO a 0.02 99.97 
Cl 0.04 

A1. I 1. 104 .159 .012 .002 .019 .023 .105 .062 .003 ,001 -
F trace 
BaO' 0.29 
SrO 0.06 

10 66.03 18.49 2.18 0.22 0.39 0.96 5.22 5.86 0.85 0.04 trace C02 trace 100.24 

A3. III L 101 .181 .014 .003 .010 .017 .084 .063 I - -

A 

11 68.96 15.42 1.99 0.16 0.22 0.25 6.59 5.48 0.30 0.22 0.12 trace 0.07 C02 0.13 99.96 . Zr02 0.04 
SOa none 

1. I 1.149 .151 .013 .002 .006 .004 .106 .059 . 002 - .001 Cl 0.01 
BaO trace 
SrO none 

1 2· 62.59 17.23 1. 51 2.02 1. 30 1. 99 5.50 6.74 0.30 0.54 0.11 C02 trace 99.83 
SO a trace 
Cl trace 

2. II 1.043 .169 .009 .028 .033 .036 .089 .071 .007 .001 A 

1 3 68.01 17.48 0.41 n. d. 0.46 trace 5.77 7.08 0.73 99.94 2.60 

A 4. IV 1.134 .171 .003 (. 006) .012 - .093 .075 

14 60.50 18. 20 1. 20 1.08 0.26 0.68 5.10 5. 23 7.00 0.39 99.64 

A 3. III 1. 008 .178 .008 .015 .007 .012 .082 .055 .005 

15 53.83 16.08 0.07 1.69 2.47 5.27 5.01 6. 16 0.16 0.32 1.01 0.06 C02 7.69 99.82 

A 2. II .897 .159 - .024 .062 .095 . 081 .066 .175 -

16 64.54 18. 13 2.63 0.97 0.67 0.62 6.60 5. 9.9 0.31 trace trace trace BaO 0.42 100.88 

A3.m 1. 076 .178 .016 .013 .017 .011 .106 .064 - - --
17 64.56 16.22 2.87 1.73 0.63 1. 21 5.61 5.77 0.18 0.90 0. 16 0.12 s 0.03 99.99 

A2. II 1.076 .159 .018 .024 .016 .021 .090 .062 .011 . 001 .002 

18 62.93 16.40 4.47 1.56 0.31 0.65 3.60 8.51 0.37 0.85 0.23 0.01 s 0.02 99.91 

A2. II 1.049 .161 .028 .022 .008 .012. .058 .090 .011 .002 -

19 64. 83 20. 28 0. 29 0.14 0.21 1.01 6.10 6.80 0.39 0.05 trace trace trace COs 0.12 100.22 

A3. III 1.081 .199 .002 .002 .005 .018 .098 .072 - - -

20 63.97 19.90 0.60 0.94 0. 16 1. 24 5.86 6.44 0.36 0.03 0.24 trace 0.03 COs (1.05 99.82 

A2. II 1.066 .195 .004 .013 .004 .022 .095 .068 .003 - -

21 63.45 15. 16 2.50 2.66 1.25 1.29 4.70 6. 60 1. 32 0.60 0.23 0.15 COt 0.20 100.16 2.627 
Zr011 0.05 

A2. II 1.058 .149 .016 .037 .031 .023 .076 .070 .008 .002 .002 
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 3. SODIPOTASSIC. PHLEGROSE-Continued. 

No. Symbol. Norm. ·I -
Locality. Analyst. Reference. Rock name. Remarks. 

7 I .5.111.3( 4). or 35.58 ol 1. 33 Braddock'\[uarry, H. S. Washing- H. S. Washington, Foyaite. In W. T., p.195. 
ab 49.26 mt 0.93 Fourche oun- ton. J. G., IX, p. 610, a~ 4. 45 il 2.13 
ne 1. 99 hm 1. 76 tain, Little Rock, 1901. 
c 1.53 Arkansas. 

8 I 11 .5.1.3( 4). Q 4.56 di 3. 24 Hueco Tanks, G. Steiger. G. B. Richardson, Syenite 
or 33.92 hy 0.58 El Paso County, U.S. G. S. Fol. 166, porphyry. ab 51.35 mt 1. 86 
au 1. 39 il 1. 37 Texas. p. 7, 1909. 

hm 0.80 
ap 0.34 

9 I".5.1.3(4). Q 4. 74 ac 3. 70 Gray Butt~, . H. N. Stokes. Weed and Pirsson, Quartz In W. T., p.197. 
or 34.47 di 4.10 Bear Paw Moun- A. J. S., I, p. 295,· syenite ab 50.83 WO 0.12 

il 0. 46 tains, Montana. 1896. porphyry. 
hm 0.64 
ap 0.34 

10 I".( 4)5.1(2).3. Q 10.50 hy 1. 00 Ga.me Ridfe, L. G. Eakins. W. Cross, Trachyte. Also in Pr. 
or 35.03 mt 0. 70 Rosita 1: ills, U.S. G. S. A. R.17, Colo. Sci. ab 44.02 hm 1. 76 
ffil 4. 73 Colorado. II, p. 324, 1896. Soc., II, 
c 1. 73 p. 237. 1887. 

In W. T., p. 195. 

11 I. ( 4)5.1.3( 4). Q 10.74 ac 6.01 Near Mount Waas, W. F. Hille- L. M. Prindle, Syenite 
or 32.80 us 0.12 La Sal Moun- brand. U.S. G .. S. B. 228, porphyry. 

'c ab 48.21 di 0.86 tains, Utah. p. 191, 1904. hy 0.30 
il 0.30 

I 

12 I(II).5.1.3. or 39.48 di 5.37 Rossland, M. Dittrich. R. M. Brock, Pulaskite. Also in 
ab 46.63 hy 1. 43 British Columbia. Can. G. S. Rep., R. A. Daly, an 2.50 ol 0. 62 1902, p "104A. Can. G. S. mt 2. 09 

il 1. 06 Mem. 38, (1)~ 
ap 0.34 p: 359, 1912 

13 !.115.1.3. Q 6.48 hy 1.99 Good wick, F. E. Tadmau. F. R. C. Reed, Felsite. In W. T., p.195. or 41. 70 
ab 48.73 n. Fish~tard, Q. J. G. S., LI, 
c 0.31 · Pembro eshire, p. 177, 1895. 

I Wales. 

14 I.( 4)5.111 .3( 4). Q 9.18 hy 0.96 Mont Dore, Pisani. A. Lacroix, Trachyte Fresh? or 30.58 mt 1.86 
ab 42.97 il 0. 76 Auvergne. C. R., CXLVII, pumice. 
an 3. 34 p. 780, 1908. c 2.96 

15 I.5.111.3. ·or 36.70 il 1. 98 MountAxpe, H. S. Washing- Unpublished. . Calcite Calcite ab 41.39 
RCOs 14.55 n. Bilbao, ton. trachyte. primary? 

an 3. 34 Spain. 
ne 0.57 

• 

16 I.5.1.3(4). Q 1. 20 di 0. 65 Lovas Bay, P. Schei. W. C. Brog1er, Pulaskite. In W. T., p.197. or 35.58 hy 1. 40 
ab 55.54 mt 3. 02 Farrisvand, Eg. Kg., II, 
an 2.22 hm 0.48 Norway.· p. 198, 1899. 

17 I 11 •115.1.311 • 
Q 7.38 di 2.38 Parvavara, G. Nyblom. A. G. Hogbom, Syenite. or 34.47 hy 0.50 
ab 47.16 mt 3. 48 Gellivare, G. F. F., XXXII, 
an 1. 95 il 1. 67 Sweden. p. 569, 1910. 

hm 0.48 
ap 0. 34 

18 I11 •115.1.(2)3. Q 8.58 hy 0.80 \Vallkomman, G. Nyblom. A. G. Hogbom, Syenitlc or 50.04 mt 2.55 
ab 30.39 il 1. 67 Gellivare, G. F. F., XXXII, gneiss. 
an 1. 39 hm 2. 72 Sweden. p. 569, 1910. 
c 0.82 ap 0. 67 

19 !.5.1(2) .311 • Q 1. 20 hy 0.50 Laacher See, R. Brauns. R. Brauns, Sanidinite. or 40.03 rut 0. 46 
ab 51.35 Rheinland. N.J. B. B.; 
au 5.00 XXXIV, p. 154, 
c 1.12 1912. 

20 1.5.1(2).311
• Q 2.04 by 1.19 Laacher See; R. Brauns. R. Brauns, Sanidinite. 

or 37.81 mt 0.93 Rheinland. N.J. B. B., ab 49.78 il 0. 46 
an 6.12 XXXIV, p. 148, 
c 1. 02 1912. 0 

21 'r(II) .115.1.3. Q 7.02 di 2.94 Haselberg, C. Amtmann. C. Amtmann, Granite or 38.92 hy 3.65 Ammelshain, In. Diss. Leip., porphyry. ab 39.82 mt 3. 71 
an 0.83 il 1. 22 Saxony. p. 49, 1907. 

ap 0. 67 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H,0-1 TiO, P20s MnO Inclusive. Sum. Sp.gr. 

---
22 63.24 16.83 4. 86 0.07 0.57 0.72 4.02 7.37 1. 13 0. 16 80s 0.43 99.40 

• B3. IV 1.054 .165 .030 .001 .014 .013 .065 .079 • 001 

23 62.87 17.45 1. 19 0.79 0.76 2.81 4. 23 8.87 0.34 0.36 trace 0.20 99. 87 

A2.11 1.048 .171 .008 ,011 .019 .050 .068 .095 .005 - .003 

24 59.24 18.63 3.30 l. 20 0. 12 2.06 4.87 9. 14 0.86 0.56 0.16 C02 none 100.54 2.509 
Zr02 0.10 
SOa 0.17 

A1.I .987 .183 .021 .017 .003 .037 .079 .097 .007 .001 Cl 0.08 
BaO 0.06 

25 61.88 18.06 2. 19 1.38 0.61 1.. 15 6.89 6. 72 0.37 0.69 0.07 C02 none 100.39 
Zr02 0.08 
SO a 0.05 

A1. I 1. 031 .178 . 014 ·.019 .015 ,021 .111 .071 .009 - 1 Cl 0.30 
I BaO 0.08 

26 61.62 18. 11 2.36 l. 28 0.56 1.44 5.77 7.60 0.78 '0:87 0.13 C02 none 100.67 
Cl 0.15 

A2. II 1.027 .177 .015 .018 .014 .026 .093 .081 .011 .001 

•• 
27 60.33 18.27 2.84 . l. 29 0.38 1.15 7. 15 7.30 0.56 0.43 0.04 C02 none 100.17 

Cl 0.43 

A2.1I 1. 006 .179 .018 .018 .010 .021 .115' .078 .005 -. 
28 59.79 19.05 2.95 1. 08 0.36 1.19 6.79 7.10 0.24 0.56 0.10 C02 none 99.74 

Cl 0.53 

A2. II .997 .187 .019 .015 .009 .021 .uo .076 I .007 .001 

29 65.94 16.11 2.56 0.82 0.60 1. 06 5.27 6.49 0.25 0.36 1. 21 0.06 100.73 

A2. II 1.099 .158 .016 .011 .015 . 019 .085 .069 .015 -

• 
30 60.43 18.35 1. 64 0.91 0.17 1. 41 6.15 8.~8 0.62 0.34 0.36 trace 0.16 C02 none .99. 75 

Zr02 0.21 

Al. I 1.007 
SOa {).22 

.180 .010 .013 .004 .025 .099 .093 .005 - .002 Cl none 
BaO 0.08 
SrO 0.02 

31 63.28 17.48 2.89 1.41 0.66 0.52 5.86 6.18 0.35 0.30 0.95 0.25 100.15 

A2.1I 1.055 .171 .018 .019 . 017 .009 .095 .066 .012 .002 

32 61.92 18.20 0.27 2.90 1. 01 1:65 5.55 6.17 1.44 0.38 99.49 

A3.m 1. 032 .178 .002 .040 .025 .030 .090 .066 .005 

33 57.39 20.01 2.19 4.29 0.59 1. 53 5.26 5.62 1. 83 0.17 0.70 0.23 99.78 

A2. II .957 .196 .014 .060 . 015 . 027 .085 .060 .009 .002 

34 58.89 17.61 2.44 3.47 0.65 2.11 4.57 7.86 1.80 0.58 0.11 SOa trace 100.09 2.640 

A2. II .982 .173 .015 .049 .016 .038 .074 . 084 .007 . .001 

35 63.06 16.23 5.63 0.65 0.29 0.49 6.80 5.60 0.85 0.61 100.21 

A3. III 1. 051 . 159 .035 .009 .007 .009 .110 .060 .009 

0 

36 61.45 19.64 2.19 0.22 1.00 0.60 4.10 7.58 2.37 0.40 99.55 

Aa.m 1. 024 .193 .014 .003 .025 .011 .066 .081 .005 
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 3. SODIPOTASSIC. PHLEGROSE-Contiriuec1. 

No. Symbol. Norm. Locality. A11alyst. Reference. Rock name. ·Remarks. 

--
22 111.(4)5.111.3. Q 9.36 hy 1. 40 Blitzengrund, Bohm. G. Berg, Felsite. 

or 43.92 mt 0. 23 Sudetische Jb. Pr. G. L.-A., ab 34.06 hm 4. 64 
an 2. 78 ap 0.34 Mulde, Bohemia. . 'XXVIII, p. 239, 
c 1.12 (1907), 1910. 

2a I(II).5.1.113. or 52.82 di 4.35 Viezzena Thai; Dittrich and J. Romberg, Syenite. 
ab 33.54 wo 2. 44 Monte Mulatto, Pohl. Anh. Abh. Pr. Ak. an 2.50 mt 1. 86 
ne 1.14 H 0. 76 Predazzo, Tyrol. Wiss., 1904, p. 94. 

24 111.511.1.3. or 53.93 di 0.65 Via Aurelia, H. S. Washing- H. S. WaShington, Phonolitic Also in R. C. R., 
ab 26.78 WO 2.44 Vico Volcano, ton. J. G~, IV, p. 849, trachyte. p. 23,1906. an 2. 78 mt 2.32 
no 6.96 il 1. 06 n. Viterbo. 1896. Block in tuff. 
hl 0.12 hm 1. 76 In W. T., p.195. 
th 0. 28 ap 0.34 

25 111.5.1.3( 4). or 39.48 di 3.24 Marecocco, Ischia, H. S. Washing- H. S. ;washington, Trachyte. Incomplete in 
ab 46.63 wo 0.46 Italy. ton. · R. C. R., p. ~0, 1906. A. J. S., VIII, ne 5.11 mt 2.32 
hl 0.47 il 1. 37 ~289, 1899. 

hm 0.64 In 7• T., p.195. 
ap 0.17 

26 111.5.1.3. or 45.04 di 3.03 Monte Rotaro, H. S. Washing- H. S. Washington, Trachyte Incomplete in 
ab 41.39 wo 0.46 Ischia, Italy. ton. R. C. R., p. 28, 1906. obsidian. A. J. S., VIII, an 1.39 mt 1. 62 
no 3. 40 il 1. 67 p. 289, 1899. 
hl 0.23 hm 1.28 In W. T., p.195. 

ap 0.34 

27 I(II).5(6).1.311 • or 43.37 ac 3. 70 Monte Nuovo, H. S. Washing- H. S. Washington, Phonolitic Incomplete in 
ab 35.37 di 2. 91 Phlegrean Fields, ton. R. C. R., p. 23, 1906. trachyte. A. J. S., VIII, 
ne 9.51 wo 0.93 
hl 0. 70 mt 2.32 Italy. p. 287' 1899. 

il 0. 76 In W. T., p.195. 

28 111.5(6).1.311
• or 42.26 di 1. 94 Monte di Cuma, H. S. Washing- H. S. Washington, Phonolitic Incomplete in 

ab 39.30 wo 0. 46 Phlegrean Fields, ton. R. C. R., p. 23, 1906. trachyte. A. J. S., VIII, an 2.22 mt 1.86 
ne 7.95 H 1. 06 Italy. p. 287, 1899. 
hl 0.82 hm 1. 76 In W. T., p.195. 

29 111 •115.1.3. Q 8.22 di 2.38 Conca Cannas, . H. S. Washing- H. S. Washington, Trachyte. 
or 38.36 hy 0. 40 Monte Arci, ton. A. J. S., XXXVI, 
ab 44.54 il 1. 67 Sardinia. p. 584, 1913. an 1.11 hm 2.56 

tn 0. 78 

30 l(II).5(6).1.3. or 51.71 ac 4.62 Monte Tinzosu, H. S. Washing- H. S. Washington, Phonolite. 
ab 25.94 ns 0. 24 Monte Ferru, ton. A. J. S., XXXIX, 
ne 10.65 di 3.35 Sardinia. p. 520, 1915. WO 1. 28 

il 0.68 

: 

:n I 11 .5.1.311
• Q 4.08 hy 1. 70 Mont Antsutrotro, Boiteau. A. Lacroix, Aeg~rite 

or 36. iO mt 1.62 Madagascar. pers. com., 1913. m1cro-
ab 49.78 il 1. 82 
an 0.56 hm 1. 76 syenite. 
c 0.82 np 0. 67 

32 I11.5.1(2).311 • or 36.70 di 1. 89 Lokobe, Pisani. A. Lacroix, Pulaskite. 
ab 47.16 by 2. 58 Madagascar. Mat. Min. Mad., 
an 6.12 ol 2. 4'7 I, p. 101, 1902. mt 0. 46 

il 0. 76 

33 1(11).5.1(2) .311 • or 33.36 ~{ &:~g Mont Bezavona, Boiteau. A. I~acroix, Larvikite. 
ab 44.54 Madagascar. pers. com., 1913. 
an 5.56 mt 3.25 
c 3.16 il 1. 37 

ap 0.67 

34 l(Jl) .5.111.3. or 46.70 di 4. 74 Karissimbi, Eym.e. L. Finckh, Trachyte. 
ab 32.49 ol 2.06 Kivu Lake Dis- Wiss. Erg. D. 
an 4.17 mt 3.48 trict, German Zentaf. Exp., no 3. 41 il 1. 06 

np 0. 34 East Africa. I (1), p. 4, 1912. 

35 J(II).5.1.3( 4). Q 2.22 nc 5. 08 Kya River, Not stated. A. Meister. Solvsbergite. 
or 33.36 di 1. 51 J enissei. District, Reg. Aurif. Sib., 
ab51.87 WO 0.23 Siberia. IX, p. 300, 1910. mt 4.18 

hm 0.96 

3(i 1.115.111.3. Q 5. 70 hy 2. 50 Barahatuwa, Hinden. C. Schmidt Trachyte. 
or 45.04 il 0. 46 n. Maros, in Sarasin, 
ab 34.58 hm 2.19 Celebes. Ins. Celebes, an 3.06 rn ·0.16 
c 3.57 IV, . 16, 1901. p 

4242H 0 -17--18 
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No. s~02 Al20 3 Fe20 3 FeO MgO CaO Na20 K::O H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 
--- --- ---------------------- --·-

37 61.15 22.07 1. 05 1. 02 0.40 0.75 5.86 7.01 0.71 0.20 100.22 

A3. III 1. 019 . 217 .006 .014 .010 . 014 .095 .074 .003 

38 63.37 16.47 4 .. 45 1. 21 0.51 1. 27 5.88 5.57 0.76 99.49 2.67 

A3. III 1. 056 • 161 .028 . 017 . 013 .023 .095 .060 

39 65.90 16.74 1. 72 1. 99 0.06 0.09 6.35 5.77 0.43 0.27 0.25 none 0.06 C02 none 100.09 
Zr02 0.29 
SOa none 

AI. I 1. 098 .164 .011 .028 .002 . 002 .103 .062 .003 - - Cl trace 
F 0.16 
s -none 
NiO 0.01 
BaO none 
SrO none 

40 64.63 16.55 2.93 l. 16 0.16 0.46 5.23 6.11 1. 35 1. 05 0.58 none 0.08 Zr02 0.07 100.36 
SOa none 

A1. 1 1. 077 .162 . 018 • 016 .004 . 008 
Cl trace 

.084 .065 . 007 -- .001 NiO trace 
BaO none 
SrO none 

41 64.31 15.05 3.39 2.33 0.14 1. 54 4.77 6.59 0.39 0.79 1. 25 none 0.09 C02 none 100.88 
Zr02 0.09 
SO a none 

A1.1 1. 072 .148 . 021 . 032 .004 . 028 .077 . 070 • 016 - . 001 Cl 0.02 (100. 98) 
F 0.10 
s none 
NiO 0.03 
BaO none 
SrO none 

42 63.94 16.77 1.80 1. 98 l. 61 0.92 5.34 4.97 1..79 0.41 0.15 0.27 0.07 C02 0.02 100 .. 13 2.629 
Zr02 none 

A1.1 1. 066 • 164 .011 .028 .040 . 016 .086 
SO a none 

.053 .002 .002 . 001 Cl none 
F none 
s none 
Cr20a none 
N.jO none 
BaO 0.09 
SrO trace 
V20a none 
CuO none 

43 62.42 17.69 2.72 2.19 0.20 1. 53 5.93 6.29 0.69 0.24 .0.35 none 0.08 C02 none 100.58 
Zr02 0.20 

AI. 1 1. 040 . 173 . 017 . 031 .005 .027 .095 
SO a 0.05 

.067 . 004 -- ,001 s none 
NiO trace 
BaO none 
SrO none 

44 59.54 18.00 3.30 1. 62 0.18 2.08 5.97 5.91 1. 86 0.28 0.36 0.12 0.03 C02 0.30 99.81 2.630 
Zr02 0.02 

Al. 1 .992 . 176 .021 • 022 . 005 . 038 .097 
SO a 0.06 

.063 .005 .001 - Cl 0.03 
F 0.09 
Cr20a none 
V20a none 
NiO none 
BaO 0.06 
SrO trace 

45 64.58 17.52 2.56 0.96 0.22 0.39 6.41 6.23 0.30 0.11 0.13 trace 0.08 C02 0.08 99.97 2.62 
Zr02 0.21 
SO a none 

Al. 1 1. 076 .172 .016 .014 .006 .007 .103 .066 
I 

.002 - .001 Cl 0.08 
s 0.08 
Cr20a none 
NiO 0.03 
BaO none 
SrO trace 
LhO none 

46 57.00 18.56 4.58 2.76 0.41 1. 05 6.34 6.13 2.96 99.79 

A3. III .950 .182 .029 .039 .010 .019 .102 .065 

47 61.22 18.01 1. 32 4.51 0 .. 44 1. 88 6.49 5.93 0.46 0.42 trace 100.68 2.210 

A3. III 1. 020 .177 .008 .063 .011 .034 .105 . 063 . 005 -

48 60.20 17.86 1.10 2.02 0.32 3.60 6.36 5.94 2.46 99.86 

A3. III 1.003 . 175 .007 .028 .008 .064 .103 .063 
I. 



SUPERIOR ANALYSES OF FRESH ROCKS. 1.5.1.3. 275 

ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 3. SODIPOTASSIC. PHLEGROSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

37 1.5.1".3". or 41.14 ol 1. 21 Maros, Celebes. Hind en. C. Schmidt Bostonite. 
ab 45.59 mt 1.39 in Sarasin, an 3.89 il 0.46 
ne 2.27 Ins. Celebes, 
c 3. 47 IV, p. 19, 1901. 

38 111.5.1.3{4). Q 5.04 di 2. 81 Carapook, J. Dennant. J. Dennant, Trachyte. 
or 33.36 wo 0.46 Victoria. Pr. R. Soc. Viet., ab 49.78 mt 3.94 
an 1. 67 hiD 1. 76 XIX (1), p. 13, 1901. 

39 1.5.1.3{ 4). Q 5.34 ac 0. 46 Timur Rock, H. I. Jensen. H. I. Jensen, Arfvedsonite 
or 34.47 di 0. 49 Warrumbungle Pr. Linn. Soc. trachyte. ab 53.45 by 1. 92 
z 0.37 mt 2.32 M01.mtains, N. S. W., XXXII, 

il 0.46 New South Wales. p. 616, 1907. 
I 

40 I.( 4)5.1..3. Q 9. 78 by 0. 40 Mount Ningadhun, H. I. Jensen. H. I. Jensen, Trachyte. 
or 36.14 mt 2.32 Nandewar Pr. Linn. Soc. ab 44.01 il 1. 06 
fUl 2.22 hm 1.28 Mountains, N. S. YV., XXXII, 
c 0.51 New South Wales. p. 903, 1907. 

41 I(II).115.1.3. Q 9.54 <li 0.86 . Deriah Mountain, H. I. Jensen. H. I. Jensen, Trachyte. or 38.92 wo 2.67 ·-
ab 40.35 mt 3. 94 Nan dewar Moun- Pr. Linn. Soc. 
an 0.28 il 2.43 tains, New N. S. W., XXXII, 

hm0.64 South 'Vales. p. 903 {1907), 1908. 
.. 

~ 

42 I(II).( 4)5.1.3( 4). Q 9.48 hy 6.11 Murrumbridgee H. P. White. L. F. Harper, Feldspar or 29.47 mt 2.55 
River, n. Yass, Rec. G. S. N. S. ,V., porphyry. ab 45.06 il 0.30 

an 2.50 ap 0.67 New South Wales. IX, (1), p. 31, 1909. c 1.63 

(I 

43 111.5.111.311• Q 0.84 di 3.81 Mount Berum H. I. Jensen. H. I. Jensen, Pseudoleucite or 37.25 mt 3. 94 Buckle, Warmm- Pr. Linn. Soc. . phonolite. ab 49.78 il 0.61 
an 3.06 bungle Moun- N. S. W., XXXII, 

tains, New p. 616, 1907. 
South Wales. 

44 111.5.111.3(4). or 35.03 di 1.08 Bushrapgers Hill, Not stated. A. R. Dep. Min. Soda syenite. al>47.68 wo 1.63 Dubbo, New N. S. vV., -(1907), an 4. 45 mt 3. 94 

' 
ne 1. 70 il 0. 76 South Wales. p. 185, 1908. 

hm 0.64 
ap 0.34 

45 1.5.1.3( 4). Q 2.64 di 0.86 Mount Beerwah, H. I. Jensen. H. I. Jensen, Trachyte. or 36.70 hy 0.20 Glass House Pr. Linn. Soc. ab 53.97 mt 3.02 
an 0.83 u 0.30 Mountains, N. S. W., XXXI, 

hm 0.48 Queensland. p. 168, 1906. 

46 l(II).511.111 .3(4). or 36.14 di 0.92 J .. ogans Point, P. Marshall. P. Marshall, Trachytoid ab 41.92 ol 1. 38 Dunedin, Q. J. G. S., LXII, phonolite. an 4.17 mt 6. 73 
110 6.25 New Zealand. p. 402, 1906. 

47 l(Il).511.1.3( 4). or 35.03 di 6.07 Goughs Island, L. V. Pirsson. L. V. Pirsson, Trachyte In W. T., p.195 ab 45.32 ol 3.45 South Atlantic. A. J. S., XLV, obsidian. an 2.50 mt 1. 86 
no 5. 25 il o. 76 p. 382, 1893. 

48 l(II).5(6).1.3( 4). or 35.03 di 6.93 Mount Tapioi, P. Marshall. P. Marshall, Phonolite. ab 41.39 wo 3.02 Raiatea, Rep. Aust. A. A. S., an 2. 50 mt 1.62 
ne 6. 82 Society Islands. XIII, p. 199, 1912. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO NazO K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ---------------- -------

1 65.43 16.96 1. 55 1. 53 0.22 1. 36 5.95 5.36 0.82 0.16 0.02 OAO COs none 99.86 
SO a 0.06 

A 
Cl 0.04 

1. I 1. 091 .166 .010 . 021 .006 .024 .096 .057 .002 - .006 BaO none 

2 59.96 19.12 1. 85 1.73 0.65 2.24 6.98 4.91 1.10 0.66 0.14 0.49 C02 none 1a0.11 
SO a 0.08 

A1. I .999 .183 . 012 .024 . 016 .040 .113 .052 .008 .001 .007 
Cl 0.14 
BaO 0.12 

3 61.77 18.05 1.77 1. 75 0.89 1. 54 6.83 5.21 1. 10 0.74 0.15 0.08 99.88 

A2. II 1.030 . 17i .011 . 025 . 022 .028 .110 .055 .009 .001 .001 

4 60.39 22.57 0.42 2.26 0.13 0.32 8.44 4.77 0.57 0.08 C02 traoe 99.95 

A3.m 1.007 . 221 .003 .032 .003 .006 .136 .051 .001 

5 62.12 17.57 2.16 2.59 0.86 2.37 6.78 4.79 0.48 0.09 0.84 0.23 100.88 

A2. II 1.035 .172 .014 .036 .022 . 043 .110 .051 .010 .002 

6 63.09 18.44 2.90 l. 36 0.16 1. 00 7.25 5.23 0.62 0.21 0.45 trace Zr02 0.06 100.77 

A2.m 1. 052 .180 .018 .019 .004 .018 .117 .056 .006 -

7 60.60 18.28 2.85 2.67 0.52 0.99 6.66 5.73 0.69. 0.71 0.15 99 .. 85 

A2. II 1. 010 .180 .018 .037 . 013 . 018 .107 .061 .009 .001 

8 59.31 22.50 1. 93 1.40 0.17 0.46 7.98 4.08 1.12 0.15 0.32 trace 9!!.42 2.599 

B3.IV . 989 • 221 .012 .019 . 004 .008 .129 .043 .008 -

9 62.46 17.10 2.49 2.65 0.28 1. 27 6.84 5.44 0.49 0.15 0.38 0.11 0.18 Zr02 0.10 99.97 2.581 s none 

Aa. III 1.041 .168 .016 .037 .007 .023 .110 .058 .010 .001 .003 
BaO none 
SrO trace 
C~Oa 0.03 

10 61.08 18. 71. 1. 91 0.63 0.08 1. 58 8.68 4.63 2.21 0.18 trace SO a trace 99.86 2.582 
Cl 0.12 

A2. II 1.018 .183 .012 .009 .002 .029 
BaO 0.05 

.140 .049 .002 -

' 11 64.33 17.52 3.06 0.94 0.34 0.56 7.30 4.28 0.95 0.04 trace trace 0.35 99.67 

A3.m 1. 072 .172 .019 .013 .009 .010 .118 .046 - - .005 

12 62.17 18.58 2.15 1.05 0. 73 1. 57 7.56 3.88 1. 63 0.07 trace 0.11 trace 99.50 

A 3.m 1.036 .182 .013 .015 .018 .028 .122 .041 - .·001 -

13 63.24 17.98 2.67 0.85 0.63 0.93 6.27 5.47 0.80 0.37 0.38 0.22 0.04 C02 none 100.14 
Zr02 trace 

AI. I 1.054 .176 .017 .012 .016 .016 .101 .059 .005 .002 - s trace 
Cr20a none 
V20a 0.01 
NiO none 
BaO 0.25 
SrO 0.03 

14 65.08 16.65 2.01 1. 08 0.21 1. 49 7.31 5. 14 0.30 0.32 0. 20 0.13 C02 none 100.07 
Zr02 0.03 

Al. I 1.085 .163 .013 .015 .O(X) .027 .118 .U54 .003 .002 
s 0.02 
Cr20a none 
V20a none 
NiO none 
BaO 0.03 
SrO 0.03 
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 4. DOSODIC. NORDMARKOSE. (C. I. P. W., 1902.) 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

1 111 •115.111.(3)4. Q 6.90 dJ 2.64 Shefford Mountain, ¥·F. Connor. J. A. Dresser, Nordm~kite. Also in Can. 
or 31.69 hy 1.22. Quebec. . A. G., XXVIII, G.S.A.R . ab 50.30 mt 2.32 
an 3.61 jJ 0.30 p. 209, 1901. XIII, p. 214, 

(1900), 1903. 

2 I(II).5.1(2) ."4. or 28.91 dJ 4.36 Shefford Mountain, M. F. Connor. J. A. Dresser, Pulaskite. 
ab 50.83 ol 0.65 Quebec. A. G., XXVIII, an 5.00 mt 2. 78 
no 4. 54 Jl 1. 22 p. 211, 1901. 

ap 0.34 

3 I11.5.111•114. or 30.58 dl 2.91 Brome Mountain, M. F. Connor. J. A. Dresser, Syenite. Also in Can. 
ab 55.28 ol 1.14 Quebec. A. J. S., XVII, G.S.A.R., an 3. 34 rot 2. 55 
no 1.28 il 1. 37 p. 354, 1904. XVI, p.12 G., 

ap 0.34 (1904), 1906. 

4 !.5(6).1.4. or 28.36 ol 3.27 Litchfield, L. G. Eakins. W. S. Bayley, Litchfieldite. In W. T., p.195. 
ab 52.40 mt 0. 70 Maine. B. G. Soc. Am., III, an 1.67 
no 10.22 p. 241, 1892. 
c 2.86 

5 I(II).5.1(2).114. or 28.36 di 5.47 Tr~yramid C. J. Monahan. L. V. Pirsson, I Umptekite. 
ab 56.59 ol o. 72 ountain, A. J. S., XXXI, an 3.34 mt 3.25 
no 0. 57 Jl 1.52 Waterville, p. 408, 1911. 

ap 0.67 New Hampshire. 

6 111 .5.1.114. or 31.14 <)j 0.86 Salem Neck, H. S. Washing- H. S. Washington, Pulaskite. In W. T., p.195. 
ab 59.21 wo 0.81 Essex County, ton. J. G., VI, p. 806, an 1.95 rot 3. 02 
no 1.14 il 0.91 Massachusetts. 1898. 

lun 0.80 

7 I11.5.1".(3)4. or 33.92 di 0.68 Coney Island, M. Dittrich. H. Rosenbusch, Syenite Cf. No.6, 
ab 51.09 ol 1.69 Salem Harbor, Elem. Gest., 1898, ~orphyry 1.5.1.3. an 3.34 mt 4.18 
ne 2. 70 il 1.37 Essex County, p.199. rolvsberg- In W. T., p.195. 

ap 0.34 Massachusetts. ite). 

8 1.5.1.4.01 or 23.91 ol 0.59 Great Haste Island, H. S. Washing- H. S. Washington, Foyaite. In W. T., p.197. 
ab 59.21 mt 2. 78 Salem Harbor, ton. J. G., VI, p. 803, an 2.22 Jl 0.61 
ne 4.54 Ess~x County, 1898. 
c 4.18 Massachusetts. 

9 I11.5.1.114. or 32.25 di 4. 74 Santiago Mountain, W. F. Hille- W. Cross Pulaskite. 
ab 56.59 mt 3. 71 Trans-Pecos, brand. u.s. G. s. B. 228, ne 0. 57 Jl 1. 52 

ap 0.34 Texas. p. 75, 1904. 

10 111 .5(6).1.4. or 27.24 ac 2. 77 Devils Tower, L. V. Pirsson. L. V. Pirsson, Phonolite. In W. T., p.197. 
ab52.40 di 0.68 Black Hills, A. J. S., XLVII, ne 9.66 WO 3.02 

mt 1.39 South Dakota. p. 344, 1894. 
u 0.30 

11 r.~.:.-1.0 Q 3.66 di 0.43 Sixteen-mile Creek, W. H. Melville. Wolff and Tarr, Acmite In W. T., p.197. 
' or !::5. Ee i1y 0. 70 Crazy Mountains, B. Mus. Comp. Zool., trachyte ab 61.83 m·~ 3.94 
an 2.28 hm0.32 Montana. XVI, p. 232, 1893. (solvsberg-

I 
ite). 

12 1.5.1(2).4. or 22.80 di 1.30 North part of W. H. Melville. Wolff and Tarr, Acmite In W. T., p.197. 
ab 63.93 hr 0.20 Crazy Mountains, B. Mus. Comp. Zool., trachyte an 5.28 0 0.90 

mt 3.02 Montana. XVI, p. 232, 1893. (solvsberg-
ap 0.34 ite). 

13 1.5.111.(3)4. Q 3.12 hy 1. 60 Dike Mountain, W. F. Hille- Hague and Jaggar, Biotite tra- In W. T., p.197. 
or 32.80 mt 1.62 Yellowstone brand. U.S. G. S. B. 168, chyte. ab 52.92 u 0. 76 
an 3.61 hm 1.60 National Park. p. 98, 1900. 
c 0.31 ap 0.67 

14 I(II).5.1.114. Q 1.86 ao 4.16 Beaver Creek, "G. Steiger. E. S. Lar8en, Soda syenite. 
or 30.02 di 3.07 Uncompahgre U.S. G. S. rec. lab. ab 57.11 WO 1.63 

mt 0.93 duadrangle, 
il 0.46 olorado. 

• 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. NORDMARKASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 Pz05 MnO Inclusive. Sum. I Sp.gr. 
----------------------------

15 62. 79 19. 10 2. 29 . 0. 36 0.40 0.87 6. 23 5.58 0.84 0.25 0. 71 0. 12 0.07 C02 trace 99.90 
'·' Zr02 0.02 

A1. I 1.047 .005 .010 .016 .100 
SO a none 

.187 . 014 .060 .009 .001 .001 Cl trace 
Fe82 0.10 
BaO 0.14 
SrO 0.03 

16 62. 64 17.36 2. 79 0.63 0.53 1.70 7.00 4. 97 0.53 0.43 0.43 0.12 0.04 C02 0.54 99.99 
Zr02 0.02 
SO a 0.06 

A1. I 1. 044 .170 .018 . 009 . 013 .030 .113 .051 . 005 . 001 - Cl 0.03 
s none 
BaO 0.10 
SrO 0.07 
LhO none 

17 65.51 16.89 1. 41 2.52 0.39 1. 19 6.42 5.02 0.16 0.92 I 0.07 0.31 100.81 

A2. n 1.092 .165 .009 .035 .010 .021 ·.103 .054 .011 - .004 

18 66.50 16.24 1. 43 3.39 0.08 0.86 6.06 4.36 0.42 0.30 0.03 0. 10 Zr02 0.11 99. 90 
BaO 0.02 

Al. I 1.108 .159 .009 .047 .002 .015 .098 .047 .004 - .001 

19 66. 70 16.60 2.33 0.87 1. 08 1. 48 5.80 4.60 n. d. 0.40 0.06 99. 92 

A2. II 1.112 .163 .008 .013 .027 .027 .094 .049 .005 -

20 66. 17 16.09 2.88 none 0.32 1. 69 6. 58 4.83 0. 14 0.94 0.16 0.34 SO a none 100. 23 
BaO 0.09 

A2. II 1.103 .158 .018 - . 008 .010 .106 .051 .012 . 001 .005 

21 65.55 16.81 2. 26 1. 11 0.<11 2.07 6.58 ·4.18 n. d. 0.68 •0.07 99.72 
-

A2. n 1. 093 .165 .014 .015 .010 .038 .106 .044 .009 - ~ 

22 65.88 16.03 2.56 1.84 0. 29 0.25 7.44 4.66 0.34 trace 0.02 Zr02 0.45 99. 76 

A2. n 1.098 .157 .016 .025 .007 .005 .120 .050 -
23 66.50 16.25 2.04 0. 19 0. 18 0.85 7.52 5.53 0.50 0. 70 trace 0.20 100.46 

A2. II 1.108 .159 .013 .003 .005 .015 .121 .059 .009 - .003 

24 64.92 16.30 3.62 0.84 0.22 l. 20 6.62 4.98 0.50 0.40 99.60 -
A3. III 1. 082 .160 .023 . 012 .006 . 021 .106 .053 .006 

25 57.52 18.46 2. 23. 2.44 l. 08 2. 12 7.58 4.08 1. 80 0.92 0.21 99.64 

A2. II .959 .181 .014 .034 . 027 .038 .122 .043 .012 .001 

26 67.79 15.29 1.05 0.59 I. 70 3.03 6.89 2.79 0.23 0.63 0.02 0.06 s· O.Oi 100.14 
BaO 0.06 

A1. I 1.'130 .150 .007 .008 .043 .054 .111 .030 .008 - -

27 64.74 19.94 0.61 1.10 0.18 0.94 8.20 4.02 0.33 0.06 0.11 0.04 C02 0.15 100.51 s 0.09 

A2. II 1.079 .196 .004 .015 .005 .017 .132 .042 .001 .001 -

28 63.76 17.37 0.10 1.11 0.9:? 1. 72 6.69 5.97 Q.40 0.70 0.16 0.37 C02 none 99.28 

B2. IV 1.063 .170 .001 .015 .023 .030 .108 .064 .009 .001 .005 

29 66.06 16.46 2.25 1.10 0.19 0.79 6.81 5.52 0.62 0.55 100.35 

A3. Ill 1.101 .161 • 014 .015 .005 . 014 .. 109 .059 .008 

0 
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 4. DOSODIC. NORDMARKOSE-Continued . 

No. Symbol. Norm. Locality. 
. 

Analyst. Reference. Rock name. Remarks. 

15 !.5.1".(3)4. Q 3.06 hy 1.00 Portland Mine, W. F. Hille- Lindgren and Ran- Biotite tra-. 
or 33.36 il 0. 91 Cripple Creek, brand. ' chy_te. nb 52.40 hm 2.29 some, 
(ill 3. 61 ru 0.24. Colorado. U.S. G. S. P. P. 54, 
c 1. 43 np 0.34 p. 79, 1906. 

Hi 111.5.1.114. Q 0.24 di 2. 81 Near Mount Waas, W. F. Hille- L. M. Prindle, Pulaskite. 
or 29.47 wo 1.16 LaSal Mountains, brand. U.S. G. S. B. 228, ab 59.21 mt 0.93 
an 1.11 il 0. 76 Utah. p. 191, 1904. 

hm2.24. 
llp 0.3•l 

17 1".5.1.114. Q 5.52 di 3.10 San Mateo Mountain, T. M. Chatard. J. S. Diller, Andesite. In W. T., p.197. or 30.02 hy 1.92 Mount Taylor U.S. G. S. B. 148, nb 53.97 mt 2.09 
(ill 2.22 il 1.67 Region, New p. 185, 1897. 

Mexico. 

18 I.( 4)5.111 •11 4. Q 10.38 hy 4.82 Cerro Balmnceda, R. Mauzelius. P. D. Quensel, N ordmarkite. • or 26.13 mt 2.09 Patagonia, B. G.Inst. Un. Ups., nb 51.35 il 0.61 
(ill 3.89 Chile. XI, p. 41, 1911. 

19 I.( 4)5.1(2).(3)4. Q 10.80 di 1. 51 Puy de Dome, Pisani. A. Lacroix, Biotite or 27.24 hy 2.00 Auvergne. C. R., CXLVII, domite. nb 49.25 mt 1. 86 
au 5.56 il o. 76 p. 830, 1908. 

20 111•115.1.114. Q 7.92 di 1. 73 Puy de Dome, P. Holland. Dickson and Holland, Domite. or 28.36 wo 1. 28 Auvergne. Pr. Liverp. G. Soc., nb 55.54 il 0. 76 
(ill 0.28 hm 2.88 VIII, p. 412, 1899. 

tu 1. 37 
ap 0.34 

21 111 .'15.111 .4. Q 7.80 di 2.16 Puy de Dome, Pisani. A. Lacroix, Hornblende or 24.46 wo 1.51 Auvergne. C. R., CXLVII, do mite. ab 55.54 mt 1. 39 
(ill 4.17 il 1. 37 p. 830, 1908. 

hm 1.28 

22 1(II).5.1.114. Q 3. 96 ac 6.01 Cevedaes, :M. Dittrich. H. Rosenbusch, Arfvedsonite Not in W. T. or 27.80 di 1. 21 
1\b 56.07 hy 2.98 Alemtejo, Elem. Gest.,· 1898, gneiss. 
z 0. 73 mt 0. 70 Portugal. p. 484. 

23 111.5.1.(3)4. Q 4.86 l\C 6. 01 K velle Kerke, V. Schmelck. W. C. Brog1er, · Lestiwarite. In W. T., p.197. or 32.80 ns 0. 98 
nb 52.40 di 1.08 Lougendal, Eg. Kg., II, p. 216, 

WO 0.81 Norway. 1898. n 0.91 
tn 0.59 

24 111 •115.1.114. Q 6.00 di 1. 30 Solvsberget, L. Schmelck. W. c·. Brog1er, Solvsbergite. In W. T., p.197. or 29.47 wo 1.63 
nb 55.54 mt 4.18 Gran, Norway. Eg. Kg., , p. 78, 
(ill 0.28 hmO.SO 1894. 

25 I(II).511.111.4. or 23.91 di 4.23 Skirstad Lake, L. Schmelck. W. C. Brog'fer, Hedrumite In W. T., p. 253. ab 49.78 ol 1. 25 
an 4.45 mt 3. 25 Gran, Norway. Eg. Kg., , p. 181, (foyaite). 
ne 7.67 il 1. 82 1894. 

np 0.34 

26 I(II).(4)5.1.4. Q 10.68 di 9.29 Kirunavaara, R. Mauzelius. P. Gei.jer, Syenite or 16.68 wo 0. 23 
1\b 58.16 rut 0. 23 Laplan:d, G. IGr. Dist., p. 49, porphyry. 
(ill 2.50 il 1. 22 Sweden. 1910. 

hm0.96 

27 !.5.111.4. or 23.35 ol 1. 37 Broangen, N. Sahlbom. P. D. Quensel, Aplitlc Ma.rginal zone o nb 69.17 mt 0.93 
an 3.89 il 0.15 Almunge, B. G. Inst. Un. ur,s., umptekite. No. 8, II.5.1.3 
c 0. 82 ap 0.34 Sweden. XII, p. 159, (1913 , 

1914. 

28 111.5.1.(3)4. or 35.58 l\C 0.46 Ahvenvaa.ra, N. Sahlbom. V.Hackman, Pyroxene In W.·T., p.197 nb 52.40 ns 0.12 
ne 2.27 di 6.12 Kuusamo, B. C. G. Fin., No.ll, syenite. 

ol 0.66 Finland. p. 35, 1900 .. n 1. 22 
ap 0. 34 -

29 111.5.1.(3)4. Q 4. 32 ac 3. 23 Hohenburg, S. Laspeyres. s. Las:r;yres, Liparite Not in W. T. or 32. SO di 3. 38 
ab 53.45 hy 0. 86 n. Berkum, Vh. h. Ver. Rhld., (trachyte). In W. R. T., p 

mt 1.62 Bonn, X, p. 394, 1883. 25. 
Rheinland. 
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CLASS I. PERSALANE-Continued. 

RANG .. !. PERALKALIC. ~ORDMARKASE-Continued. 

No. Si02 Al20 3 Fe203 
FeO. MgO CaO Na20 K20 lrr2o+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------------- ------------

30 63.61 16.34 4.30 2.08 0.37 1. 42 6.21 5.54 0.77 trace Cl 0.18 100.82 

Aa.m 1.060 .160 .027 .030 .009 .025 .100 .059 -

31 62.15 20.97 1.68 1. 01 0.41 1. 56 7.88 3.02 1.02 0.14 0.58 100.42 

A2. n 1.036 . 206 .011 . 014 .010 .028 .127 .032 .002 .004 

32 62.04 17.44 4.22 0.36 l. 88 0.57 .6.31 4.20 1. 63 0.71 0.37 SO a 0.12 99.85 2.620 

A2. II 1. 034 .171 .026 .005 .047 .010 .102 .045 .009 .003 

33 58.41 21.09 1. 52 0.92 0.21 1. 32 7.07 5.83 2.82 trace 0.24 trace C02 trace 99.43 

B3. IV .974 . 207 .009 .013 .005 .023 .115 .062 - .002 -

34 57.94 20.83 1. 60 1.38 0.31 1. 72 6.92 5.94 2.28 0.21 0.48 0.21 coli trace 100.02 
SO a 0.20 

A2.ll 9. 66 . 204 .010 .019 .008 .030 .111 .063 .003 .003 .003 

35 63.43 16.31 2.04 3.14 0.78 1. 70 6.71 4.31 0.18 0.26 1.19 0.20 0.04 C02 none 100.45 
Zr02 0.06 
SO a 0.05 

AI. I 1. 057 .160 .013 .043 .020 .030 .108 .046 .015 .001 - BaO 0.05 

3 6 63.30 16.38 2.54 2.36 0.84 1. 62 6.36 4.41 0.83 0.10 0.71 0.30 99.75 

A 2. II 1.055 .161 .016 .033 .021 ·.o29 .103 .047 .009 .002 

3 7 63.44 17.85 2.82 1. 79 0.37 0.69 7.36 5.48 0.76 99.56 

A 3.ill 1.057 .175 .018 .025 .009 .. 013 .: .119 .059 

·' 

38 64.95 17.80 2.69 1.22 1. o9 i. 08 5.65 4.90 0.83 0.22 100.43 

A 2. n. 1.083 .174 .017 .017 .027 .019 .091 .052 .010 .002 

3 9 59.20 20.40 2.03 1.09 1.40 0.82 8.22 5.02 2.06 0.25 trace Cl 0.20 100.69 
.. 

• II .987 .200 .013 .015 .035 ~:. 014 .132 .053 .003 -

' 

4 0 61.81 19.20 0.73 1.64 0.52,. ,0.20 7.90 6.75 1.00 0.06 trace 0.05 Cl 0.54 100.40 

A 2. II 1.030 .188 .004 .023 .013. .004 .127 .072 .001 - -

67 .. 4 
~ 

1 16.2 0.8 1.8 4 1.1 2.4 6.6 3.2 0.6 0.6 100.7 

B3.IV 1.123 .157 .005 .025 .028 .043 .106 .034 .008 

63.74 17.86 4.27 0.30 0.10 0.83 7.23 5.19 0.83 trace 0.19 100.54 
I 

A a.m 1.062 .175 .027 .004 .003 .015 .117 .056 - .003 

4 3 67.0 17.7 1.9 2.0 0.2 0.8 6.5 4.3 0.5 100.9 2.60 

B3.IV 1.117 .174 .012 .028 .005 .014 .105 .046 

44 65.54 19.84 1.-78 0.16 trace 0.25 6.01 5.25 0.71 0.16 0.23 0.11 100.04 

A2. n 1.092 .195 .011 .002 - .004 .097 .056 .003 .001 



N o . Symbol. Norm. 

. ··--- -

0 I(II).5.1.(3)4. Q 4.98 di 2.69 
or 32.80 WO 1.04 3 
ab 50.83 mt 6.26 
an 1.11 
hi 0.35 

1 1.5.1.4.0 Q 2.44 by 1.13 
or 17. 77 mt 2.55 3 
ab 66.1>5 n 0.30 
an 4.17 ap 1.34 
c 3. 26 

2 I(II).115.1.4. Q 6.30 hy 4. 70 
or 25.02 il 0. 76 3 
ab 53.45 bm4.22 
c 2.45 ru o. 32 

ap 1. 01 

3 1.5(6).111.(3)4. or 34.47 ol 0. 76 
ab 44.01 mt 2.09 3 
an 4.•15 np 0.67 
ne 8.80 
c 1. 43 

4 I.5(61.lf2'\ .f3)4. or 35.03 ol 1.48 
ab 41.39 mt 2.32 3 
an .'i.56 n 0.46 
ne 9.09 ap 1.01 
c 2.04 

5 I(II) .5 .1.4. Q 3. 90 di 4.83 
or 25.58 by 1. 59 
ab 56 . .'i9 mt 3.02 
an 1.67 n 2. 28 

ap 0. 34 

G I(II)/'5.111 •114. Q 5.58 di 2.48 
or 26.13 by 1. 96 
ab 53.97 mt 3. 71 

3 

an 3.06 il 1. 37 
ap 0.67 

7 111.5.1.114. or 32.80 ac 1.39 
ab 56.33 di 3.03 3 
ne 2.41 ol 0.52 

mt 3.48 

. 3 8 111.( 4 )5.111.(3)4. Q 10.44 
or 28.91 

by 2. 70 
mt 1.62 

ab 47.68 il 1. 52 
an 3. 3·1 bm 1.60 
c 1. 94 ap 0. 67 

9 I.5(6).111.4. or 29.47 ol 2.45 
ab 47.68 mt 2. 78 3 
an 3. 88 il 0.46 
ne 10.79 bm0.16 
bl 0.35 
c 0.41 

0 1.5'~.1.(3)4. or 40.03 ac 1.39 
ab 44.54 di 0. 92 4 
ne 8.80 ol 2. 71 
bl 0.94 mt 0. 23 

il 0.15 

1 I(II). ( 4)5.1(2) .4. Q 10.98 di 5.88 
or 18.90 hy 1. 53 4 
nb 55.54 mt 1.16 
an 4. 73 n 1. 22 

2 111.5.1.114. Q o. 24 di 0.65 
or 31.14 wo 1.16 4 
ab 61.31 mt 1. 62 
an 0.56 hm3.20 

3 1.(4)5.111.4. Q 9. 72 hy 2.61 
or 25.58 mt 2. 78 

4 
ab 55.02 
an 3.89 
c 0.92 

4 I.( 4)5.1.(3)4. Q 10.32 ill 0.30 
or 31.14 bm 1. 78 

4 
ab 50.83 ru 0.08 
nn 0.28 ap 0.34 
c 4.18 

SUPERIOR ANALYSES OF FRESH ROCI\:.S. 1.5.1.4. 

ORDER 5. PERFELIC. CANADARE-Continned. 

SUBRANC~ 4. DOSODIC. NORDMARKOSE-Continncd. 

Locality. Analyst. Reference. 

Ki.ihlsbrunnen, W.Bruhns. W. Bruhns, 
Siebengebirge. Vh. Nh. Ver. Bonn, 

LIII, p. 44,1896. 

Haarweiden, H. Schneider- H. Schneiderhohn, 
Westerwald, hohn. Jb. Pr. G. L.-A., 
Hesse Nassau. XXX, (II), p. 306, 

(1909), 1910. . 

Near Rothemi.ihle, Hampe. H. Loretz, · . 
Thi.iringerwald, Jb. Pr. G. L.-A., 
Germany. (1888),p.300,1889. 

. 
Mi.inzberg, K. H. Scheu- K. H. Scheumann, 

Polzengebiet, Abh. Sach. Ges. W., mann. 
N. Bohemia. XXXII,p. 756,1913. 

Mi.inzberg, K. H. Scheu- K. H. Scheumann, 
Polzengebiet, mann. Abh. Sach. Ges. W., 
N. Bohemia. XXXII, p. 756, 1913. 

:Montagna Grande, H. S. Washing- H. S.Washington, 
Pnntelleria. ton. J. G., XXI, p. 688, 

1913. 

Monte Gibele, H. S. Washing- H. S. Washington, 
Pantelleria. ton. J. G., XXI, p. 688, 

1913. 

La~oa Sete Cidades, R. Reinisch. R. Reinisch, 
ao Miguel, Deutsch. Sud. Pol. 

Azores. Exp., II, (7), 
p. 659, 1912. 

Gebel Siroua Pisani. L. Gentil, 
Volcano, C. R.. CXL VI, p. 186, 
Morocco. 1908. 

A in Anou Daous- Pisani. L. Gentil, 
derm, C. R., CXLVI,p.187, 
Gebel Siroua, 1908. 
:Morocco. 

Rouma, Pisani. A. Lacroix, 
Los Islands, Nouv. Arch. Mus.; 
French Guinea. III, p. 38, 1911. 

Gebel Doukhan, Not stated. C. Couyat, 
Red Sea, C. R., CXL, 
Egypt. CXL VII, p. 868, 

1908. 

Edda Gijorgis, G. T. Prior. G. T. Prior, 
Abyssinia. Min. Mag., 

XII, p. 266, 1900. 

Arto, H. Arsandaux. H. Arsandaux, 
French Somali. Roches Est Afr., 

p. 75, 1906. 

Betankilanton (?), Boiteau. A. Lacroix, 
Madagascar. pers. com., 1913. 

Rock name. 

Aegirite 
trachyte. 

Trachyte. 

Biotite 
porphyrite. 

Trachytoid 
phonolite. 

Trachytoid 
phonolite. 

Trachyte. 

Trachyte. 

Katoforite 
trachyte. 

Biotite 
trachyte. 

Phonolite. 

Syenite 
pegmatite. 

Micrograni te. 

Solvsbergite. 

~eg~rite 
IDicrosye-
nite. 

Micronord-
mar kite. 

281 

Remarks. 

In \V. T., p.1 97. 

InW.T.,p.1 97. 

Also in B. S 
Fr. Min., 

oc. 

0, XXXV,p.2 
1912. 

In W. T., p.19 7. 
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CLASS I. PERSALANE-Continued. 

RANG}· PERALKALIC. NORDMARKASE-;-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ---------- ------------

45 63.20 19.29 1.48 0.38 0.13 0.86 7.48 5.22 1.15 0.37 0.23 0.07 Cl 0.02 99.88 
\ 

A2. II 1.053 .189 .• 009 .006 .003 . 015 .121 .055 . 003 -

46 62.91 18.25 2.08 1.47 0.20 0.87 6. 87. 5.85 0.47 0.94 0. 19 100. 10 

A2. II 1.049 .179 • 013 .021 .005 .016 .111 .063 .012 .001 

47 60.95 19.50 1.85 f.19 0.15 1. 88 7.17 5.20 1. 07 0.16 0.42 0.08 SO a 0.03 99.80 
Ci 0.15 

A2. II 1.016 .191 .012 . 017 .004 .034 .116 .055 .005 -
I 

48 60.90 18.42 2.02 2.93 0.40 0.97 6.38 5.56 0.80 0.65 0.47 0.13 99.63 

A2. II 1. 015 .180 • 013 .040 .010 .017 .103 .060 .006 .001 

49 60.81 18.73 2.60 2.37 0.42 1. 52 7.76 4.69 0.31 0.16 0.15 0.11 99.63 

A2. II 1. 014 .184 .016 .033 .011 .027 .126 .050 .002 . 001 

.. 

50 60.30 20.62 1. 53 0.51 0.19 1.49 8.06 5.64 0.31 0.12 0.25 0.08 0.20 SO a 0.18 99.79 
Cl 0.31 

A2. II 1.005 • 202 .009 .007 .005 .027 .130 .060 .003 - .003 

5 1 61.49 18.25 1. 77 3.13 0.41 1. 65 6.78 5.47 0.26 0.51 0.09 99.81 

A 2. II 1. 025 .179 .011 .043 .010 .030 .110 .059 .000 .001 

5 2 66. 7l 15.82 0.71 0.32 2.05 3.92 7.1~ 2.42 1. 01 100.08 

A 3.m 1.112 .155 .004 .004 .051 .070 .114 .025 

5 3 65.46 17.49 3.00 1. 60 . 0.09 0. 76 6.51 4.74 0.35 0.52 0.24 none trace SO a 
Cl 

none 100.67 2.59 
trace 

A 2. II 1.091 .171 .019 .022 .002 .014 .105 .050 .003 - -

5 4 63.82 17.85 2.75 1. 67 0.06 0.59 7.13 5.51 0.20 0.66 0.25 none 0.04 C02 none 100.53 
Cl trace 

A 1. I 1.064 .175 .017 .024 .002 .011 .115 .059 .003 - NiO none - BaO none 
SrO none 

5 5 60.32 18.32 3.55 1. 96 0.01 1. 12 7.01 6.25 1.31 0.35 0.25 none 0.03 C02 trace 101.02 
Zr02 0.38 

l.II 1.005 .180 .022 .027 .020 .113 .067 .003 - - SO a 0.11 
- Cl none B 

NiO 0.05 
BaO none 

5 6 66.04 18.38 1.05 n. d. 0.69 0.96 7.22 5.09 1. 50 100.93 

3. IV 1.101 .180 .007 (. 014) .017 .017 .116 .054 

1. 931 0. 42 7 61.69 17.33 5.30 0.07 0.16 1.05 7.47 3.47 0.67 0.05 0.21 C02 none 100.10 
Zr02 0.16 

B 

5 
' 

1. I 1.028 .170 .033 .001 .004 .019 .120 .037 .008 - .001 
s 0.02 
BaO 0.07 A 
SrO 0.03 

' 
5 8 61.07 17.77 2. 18 1. 49 0. 88 1.30 6.80 5.58 1. 71 0.11 0.94 none 0.05 C02 none 100.00 

Zr02 0.12 

A 1.1 1.018 .174 .014 .021 .022 .023 .no .060 .012 -- -- SO a none 
BaO none 

5 9 60.50 18. 20 1.34 1. 89 1.18 1. 75 7.25 4.45 2.30 0.92 99.78 

A 3. III 1.008 .178 .008 .026 .030 .031 .117 .048 .012 

6 0 67.05 15.43 3.25 1. 25 0. 16 1. 06 6.12 5.32 0.56 0. 10 0.04 100.34 

A 2. II 1.118 .151 .020 .018 .004 .019 .098 .056 I .001 --
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 4. DOSODIC. NORDMARKOSE-Continued. 

I 
No. Symbol. Norm. 

I 
Locality. Analyst. Reference. Rock name. Remarks. 

45 1.5.111.4. or 30.58 di 0.43 Betankilastra, Not stated. A. Lacroix, S1enite. ab 59.21 ol 0.07 Madagascar. pers. com., an 3. 61 mt 0. 70 
no 2. 27 il 0.46 1913. 

bm0.96 

46 111.5.1.(3)4. or 35.03 di 1. 08 Angorong, Boiteau. A. Lacroix, Aegirite 
ab 55.80 WO 0.35 Madagascar. pers. com., trachyte. an 1. 39 il 1. 82 
no 1. 28 llm0.64 1913. 

ap 0.34 

•17 !.5.1(2).114. or 30.58 di 0.86 Iliazadramosa, Boiteau. A. Lacroix, Phonolitic 
ab 51.87 wo 1.16 Ankaratra, C. R., CLVI, trachyte. an 5.56 mt 2. 78 
no 4. 83 il 0. 76 Madagascar. p. 176, 1913. 

48 !1'.5.111
·• (3)4. or 33.36 ol 2.84 Androhile, Boiteau. A. Lacroix, Solvsbergite. 

ab 52.92 mt 3.02 Madagascar. pers. com., an 3. 89 il 0.91 
no 0. 57 ap 0.34 1913. 
c 0.31 

49 111 .511 .1.4. or 27 80 di 3. 75 Tsiafakafokely, Boiteau. A. Lacroix, Phonolite. 
ah 53.45 ol 0.89 Ankaratra, C. R., CLVI, an 2.22 mt 3. 71 
no 6.82 il 0.30 Madagascar. p. 176, 1913. 

ap 0.34 

50 ,!.5(6).111 •114. or 33.36 di 1.08 Kitia, Itasy, Boiteau, A. Lacroix, Phonolite. 
ab 45.59 wo 0.35 Madagascar. C. R., CLVI, on 5.28 mt 1.62 
no 10.22 il 0. 46 p. 179, 1913. 
hi 0.47 }Hn0.32 
th 0.43 

0 

51 I(II).5.1.(3)4. or 32.80 di 4.05 Ravin des Fleurs Boiteau. A. Lacroix, Phonolitic 
ab 50.83 ol 1. 78 Jaunes,. C. R., CLV, trachyte. an 2. 78 mt 2. 55 
no 3.69 il 0.91 Reunion Island. . p. 541, 1912 . 

ap 0.34 

52 I(II) .115 .1(2) .4. Q 8.46 d1 11.02 Deleng Baros, Vl. Herz. L. Milch, Dacite. In W. T., p. 203 or 13.90 wo 0.35 Sumatra. Z. D. G. G., LI, ab 59.74 mt 0. 93 
an 4.45 p. 66, 1899. 

53 !.115.111 •
114. Q 7.86 hy 0.20 'Camel's Hu~, A. a·. Hall. Skeats and Summers, Solvsbergite. or 27.80 mt 4. 41 Macedon, ic- G. S. Vc. B. 24, ab 55.02 il 0.46 

an 3.89 to ria. p. 20, 1912 .. 

54 !.5.1.114. Q 0.12 di 1. 43 Timor Rock, H. I. Jensen. H. I. Jensen, Aegirite or 32.80 wo 0.46 Warrumbungle Pr. Linn. Soc. trachyte. ah 60.26 mt 3.94 
an 0.28 il 0.46 Mountains, New N. S. '\V., XXXII, 

South \Vales. p. 617, 1907. 

55 111.511.1.(3)4. or 37.25 di 0.49 Mount Bingy H. I. Jensen. H. I. Jensen, Nosean ab 46.11 wo 2.09 Grumble, Pr. Linn. Soc. phonolite. no 7.10 mt 5.10 
z 0.55 il 0.46 Warrumbungle N. S. W.,XXXII, 

Mountains, New p. 616, 1907. 
South Wales. 

56 !.5.1.114. Q 1.38 di 1. 61 Porto bello, P. Marshall. P. Marshall, Trachyte. or 30.02 hy 2.75 Dunedin, Q. J. G. S., LXII, ab 60.78 
an 2. 78 New Zealand. p. 399, 1906. 

57 I11 .5.111 .4. Q 3.00 di 0. 43 Lahaina, Maui G. Steiger. W. Cross, Trachyte. or 20.57 hy 0.20 Island, Hawaiian U.S. G. S. P. P. 88, ab62. 88 il 0.61 
an 3. 61 hm 5.30 Islands. p. 27, 1915. 

tn 0. 78 

58 I(Il).5.1.(3)4 or 33.36 di 4.10 Taiarapu, H. S. Washing- J. P. Iddings, Trachyte. ab 51.35 ol 0.07 
nn 1.11 mt 2.07 Tahiti. ton. pers. com. 
no 3.41 i1 1. 82 

hm o. 80 

59 I11.5.111.4. or 26.69 di 3.99 V airao, Tahiti. Pisani. A. Lacroix, Tinguaite. nb 54.49 ol 1. 35 
an 3. 61 mt 1.86 B. Soc. G. Fr., X, 
no 3.69 il 1.82 p. 112, 1910. 

60 I".( 4)5.1.(3)4. Q 10.62 ac 1. 39 Green Mountain, R. Reinisch. R. Reinisch, Aenigmatite or 31. 14 di 0.86 
ab 49.78 wo 1. 74 Ascension Island. D. Sudpol. Exp., trachyte. 

mt 3.94 II, (7), p. 648, 1912. 
11 0.15 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. NORDMARKASE-Continued. 

No. Si02 AI20 3 Fe20 3 FeO MgO Cao· Na20 K20 H20+ H20- Ti0 2 P20s MnO Inclusive. Sum. Sp.gr. 

--- ------------ ------------
61 66. 12 15. 51 3.27 0.93 0.17 1.05 6.31 5.40 1.98 100.65 

) 

A3. III 1.102 .152 .020 .013 .004 .019 .102 .057 

62 63.98 16.00 2.57 2.12 0.64 1.58 6.45 5.18 0.61 0.28 99.41 

A3. III 1.066 .157 .016 .029 .016 .029 .104 .055 .004 

63 63.02 15. 75 0.52 3. 15 0.38 1. 49 6. 11 5.21 4.'83 100.46 

A3. III 1. 050 .155 .003 . 044 . 010 .027 .098 .055 

RANG 1. PERALKALIC. NORDMARKASE.' 

1 67.53 18.57 1.13. 0.08 0.24 0.55 11.50 0.10 0.31 0.15 0.07 
l 

0.11 trace SrO trace 100.34 

A2.II 1.126 .182 .·007 .001 .006 .010 .185 .001 . 001 .001 -

2 63.32 17.30 2.03 1.82 0.94 2.42 8.73 1. 38 0.24 1. 72 trace 0.05 8 0.03 99.98 

A 2. II 1.055 .170 .013 .025 .024 .043 .140 . 015 .022 - -

3 67.07 18.85 0.91 n. d. 1. 53 1.09 10.84 0.48 n. d. 0.23 lo 101.00 

A 4.IV 1.118 .185 .006 (. 012) .038 .020 .175 .005 . 003 . 
4 62.53 18. 72 3.26 0.34 0.08 0.54 11.77 0.79 0.68 0.16 Zr02 1.08 99.95 2.690 

A 2. II 1.042 .184 .020 .005 .002 .010 .190 .008 .002 

5 68.36 18.74 none 1.15 0.54 0.39 10.22 0.07 0.03 none " 0.45 100.02 2.64 

A 3. III 1.139 .184 - .016 .014 .007 .165 .001 .·006 

RANG 2. DOMALKALIC. PULASKASE. (C. I. P. W., 1902.) 

1 58.21 18.88 4.07 0.87 0.98 3.58 2.57 9.17 0.74 0.82 0.20 C02 none 100.09 

A2. II .970 .185 .026 .013 .02..'i .064 .042 .098 .010 .001 

2 57.95 19.33 3.03 1.12 1.12 3.93 3.10 8.55 0.54 0 .. 11 0.82 0.20 C02 none 99.80 

A 2. II .966 .189 .019 . (n5 .028 .070 .050 .091 .010 .001 

3 56.19 20.75 1.71 2.19 1.14 3.53 2.86 10.47 0.70 0.30 0.65 0.24 C02 none 100.73 

A2. II .936 .203 .011 .031 .029 .063 .046 .112 .003 .002 

55.17 19.60 3.27 2.74 1. 58 3.73 2.27 9.58 o:99 0 0.69 0.20 C02 none 99.82 4 

A2. II .920 .192 .020 .038 .040 .067 .037 .102 .009 .001 

5 58.35 19.83 0.98 2.37 0.90 3.67 3.59 9.10 0.96 0.30 trace Cl trace 100.05 

A2. II .973 .194 .006 .033 .023 .066 .058 .097 .004 -

6 57.58 19.39 3.22 1. 62 1.17 4.08 3.12 8.68 0.50 0.44 0.31 0.21 Cl 0.17 100.49 

A2. II .960 .190 .020 .022 .029 .Oi3 .050 .093 .004 . 001 

I 
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 4. DOSODIC. NORDMARKOSE-Continucd. 

No. Symbol. I Norm. Locality, Analyst. Reference. Rock name. Remarks. 

--

Gl I".( 4)5 .1. (3)4. Q 8.34 ac 3. 23 Dark Slope, R. Reinisch. R. Reinisch, Trachyte. 
or 31.69 dJ 0.86 AscensiOn Island. D. Sudpol. Exp., ab 49. iS wo 1. i4 

mt 3.0~ II, (7),p.649,1912. 
0 

62 I(II) .5.1. (3)4. Q 3.60 ac 0.92 Cross Hill, R. Reinisch. R. Reinisch, Katoforite 
or 30.58 dJ 6.18 n. Georgetown, D. Sudpol: Exp., trachyte. ab 53.45 WO 0.23 

mt 3.2S Ascension Island. II, (7), p. 649, 1912·. 
il O.til . 

63 I(II).5.1.(3)4. Q 3.36 dJ 6.04 Riding School, R. Reinisch. R. Reinisch, TrachY:te 
or 30.58 lly 3. 2i Ascension Island. D. Sudpol. Exp., pumice. ab 51.35 mt 0. iO 
an 0.56 II,(7),p.650,1912. 

.____ 
SUBRANG 5. PERSODIC. TUOLUMNOSE. (C. I. P. W., 1902.) 

1 1.5.1.5.0 Q 0.1-S ac 1. :l() Moccasin Creek, H. N. Stokes. H. W. Turner, Soda Also .in A. G., 
or 0.5(1 di 1. 30 Tuolumne U.S. G. S. A. R. 17, syenite XVII, p. 387, ab 95.37 wo 0.12 

mt 0.23 County, I, p. 727, 1896. porphyry. 1896. 
H 0.15 California. In W. T., p. 19!}. 
hm 0.32 
ap 0. 34 

2 I(II).5.111.(4)5. Q 2.58 dJ 5. 18 Tingsvallakulla, G. Nyblom. A. G. Hogbom, Syenite. 
or 8.34 wo 0.46 Gellivare, G. F. F., XXXII, ab 73.36 mt 0. iO 
an 4.17 il 3. 34 Sweden. p. 569, 1910. 

lun 1.60 

:3 !.5.1.5.0 or 2. 78 di 3.34 Koswinskf} Not stated. Duparc and Pamfil, Albitite. 
ab 89.34 ol 2. 4:~ Kitlim istrict, B. Soc. Min. Fr., 
an 1. 39 il 0. 4(1 Ural Mountains. XXXIII, p. 369, ne 1. 28 

1910. 

4 I".5(6).1.5. or 4,45 ac 6.47 Mariupol, J. Morozewicz. J. Morozewicz, Mariupolite. Not typical, 
nb 73.88 di 0.68 Sea of Azof, T. M. P. M., XXI, too little 
ne 9.94 wo 0.81 Russia. p. 241, 1902. n~helite. z 1.46 mt 1. 39 

ln "\ . T., p. 199. 

5 1.5.1.5.0 Q 5.5S hy 4. 30 Moolyella, E. S. Simpson. A. G. Maitland, Pegmatite. 
or O . .'i6 Pilbara, West W. Aust. G. S. B.15, 
ab 86.41\ Australia. p. 12, 1904. nn 1. 95 
c 1.12 

'----·. 

t SUBRANG 2. DO POTASSIC. VULSINOSE. (C. I. P. W., 1902.) · 

1 1.11 .5.2.2. or 54.49 di 3. 24 Bolsena, H. S. Washing- H. S. Washington, I V ulsinite. Incomplete .in 
ab 22.01 hy 1. 00 n. Orvieto, ton. R. c. R., p. 31, J. G., IV, p. an 12.51 mt o. 70 

II 1. 52 ·Italy. 1906. 552, 1896. 
hm 3. (\8 Ti02 and P20 6 ap 0.34 from next. 

In W. T., p. 199. 

2 I" .5.2.2(3). or 50.60 di 3.S9 Bolsena, H. S. WMh.ing- H. S. Washington, Vulsinite. Same locality 
ub 24.10 ol 0. iO n. Orvieto, ton. R. c. R., p. 31, as above, 
nn 1:3.34 mt 1.16 Italy. 1906. different ne 1.14 il 1. 52 

hm 2.24 specimen. 
ap O.,JO 

3 111.5(6).2.2. or 62.27 di 2. 44 Sorgente di Garig- H. S. Washing- H. S. Washington, Viterbite 
ub 5. 76 ol 2. 42 nano, Lake Vico, ton. R. C. R., p. 36, (leucite an 12.51 mt 2.55 
ne 9.94 il 1. 22 n. Viterbo, Italy. 1906. trachyte). 

ap 0.68 

4 I(Il).5.2.2. or 56.71 di 2.22 Below San Rocco, H. S. Washing- H. S. Washington, Viterbite Incomplete in 
ab 11.53 ol 2.95 Monte Vlco, ton. R. C. R., p. 36, (leucite J. G., V,p. nn 14.73 mt 4.64 
ne 4. 26 n 1. 37 n. Viterbo, Italy. 1906. trachyte). 370, 1897. 

ap 0. 40 In W. T., p.l99. 

5 I (Il) .!'>'1 .2.2(3). or 53.93 di 6.21! Astroni Volcano, C: Riva. De Lorenzo and Riva, Vulsinite. 
nb17.29 ol 1. 62 Phlegrean Fields, Atti. Ac. Sc. Nap., pumice. on 10. ~4 mt 1. 3U 
ne 7.10 II 0. 61 Italy. XI, p. 19, 1902. 

6 I(Il).5.2.2(3) .. or 51.71 di 4. 32 Caprara, C. Riva. De J.1orenzo and Riva, Vulsinite. 
nb 21.48 ol 0.63 Astroni Volcano, Atti. Ac. Sc. Nap., OJl 13. fl2 mt 4.18 
ne 1. !l8 il 0.61 Phlegrean Fields. XI, p. 43, 1902. 
hi 0. 23 hm0.32 

llll 0. 40 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. PULASKASE-Continued. 

No. Si02 Al20 8 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO I Inclusive. Sum. Sp. gr. 

--- ------------- --- --------- --- ---

7 57.50 18.80 4.37 0.62 1. 20 3.84 3.16 8.39 0.61 0.38 0.50 0.28 0.57 Cl 0.03 100.21 

A2. II .958 .184 .028 .009 .030 .069 .051 .089 .006 .002 .008 

~ 

8 58.44 20.79 0.58 3.85 0.43 2.24 2.85 9.83 1. 36 100.37 

A3. III .974 • 204 .004 .054 .011 .040 .046 .104 " 

9 55.00 20.91 2.05 3.73 0.63 3.32 2.80 8.66 1:87 0.35 trace 0.77 C02 0.33 101.03 s 0.61 

B2. III • 917 • 205 • 013 . 051 .016 . 059 .045 .092 .004 - .011 

' 
RANG 2. DOMALKALIC. PULASKASE. 

1 60. 75 19.55 1. 54 2.98 0.81 2.29 4.89 5.90 0.08 0.24 0.63 0.13 trace 99. 79 

A2 .II 1.013 .192 .010 .041 .020 . 041 .Oi9 .063 .008 .001 -

2 63.45 18.31 0.42 3.56 0.35 2.93 5.06 5.15 0.30 0.07 trace none BaO 0.13 99. 73 2.717 

A2 .II 1.058 .179 .003 .050 .009 . 0.')1 . 081 .056 .001 - - 200 . 
3 64.64 15.92 1.14 4.65 0.23 2.12. 4.38 6.06 0.43 0.04 0.42 trace 0.03 Zr02 trace 100.22 

s 0.06 
. I 1.077 .156 .007 .065 . 006 .038 .071 .065 .005 - - BaO 0.10 A1 

4 63. 65 20.46 2.20 n. d. I 
1. 50 3. 28 4. 75 4.58 0.42 100.84 

A4 .IV 1.061 • 200 . 013 (. 026) .038 .058 .076 .049 

5 61.18 19.72 3.71 1. 32 trace 2.64 5.28 5.66 0.32 99.83 

A3 . III 1.020 .193 .023 .018 - .047 .085 • 061 

60.20 20.40 1. 74 1. 88 1.04 2.00 6:30 6 .. 07 0.23 0.10 0.14 0.15 trace C02 none 100.47 
Zr02 trace 

6 

. I 1.003 • 200 .011 .026 .026 .036 .102 .065 .002 .001 - SO a o.n 
Cl 0.09 ; s none 

A1 

7 60.03 20.76 4.01 0.75 0.80 2.62 5.96' 5.48 0.53 0.06 0.07 trace 101.07 2.656 

B3 . IV 1. 001 • 203 .025 • 010 . 020 . 046 . 096 • 059 - -

8 65.54 17.81 0.74 1.15 0.98 1. 92 5.55 5.58 0.54 0.11 trace Li20 trace 99.92 

A3 . III 1.092 .175 .005 • 016 .025 .034 .090 .059 .001 -

57.18 18.54 3.65 1.15 0.69 2.31 4.48 8.58 2.10 0.30 0.05 trace SO a O.On 100.35 
CI 0. 77 

9 

. I .953 .182 .023 . 016 .017 • 041 .072 .091 .004 - - BaO 0.49 
SrO trace A1 

10 56.45 20. 08. 1.31 4.39 0.63 2. 14 5.61 7.13 1.51 0.26 0.29 0.13 0.09 Cl o. 43 100.45 
NiO trace 

A2 .II .941 .197 .008 . 061 .016 .038 .090 .075 .004 .001 .001 

11 61.41 17.99 2.93 1.39 1. 20 4.75 4.01 4.59 0.68 0.11 0.53 0.1.9 0.16 SO a 0.05 100. 24 
BaO 0.11 

Al . I 1. 024 .176 .018 • 019 .030 .085 .065 .049 .007 • 001 .002 SrO 0.1 

12 60.89 17.14 3.32 0.95 1.16 3.58 4.54 5. 71 1.22 0.39 0.49 0.27 0.09 NiO 0.19 99.94 

A2 .II 1. 015 .168 .020 .015 .029 .064 .071 .061 .006 .002 .001 
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUB RANG 2. DO POT ASS! C. VULSINOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
7 I(II).5.2.2(3). or 49.48 dl 3.89 Patiaroni, C. Riva. De Lorenzo and Riva, Vulsinite. ab 25.15 ol 0.84 

an 12.23 mt 0. 70 stroni Volcano, 1\.tti. A c. Sc. Nap., 
no O.M it 0.91 Phlegrean Fields. XI, p. 48, 1902. 

hm 4.00 
ap 0. 67 

8 111.5.2.2. or 57.82 ol 5.R7 Near Kandy, W. C. Hancock. A. K. Coomaraswamy, Conindum ab 19.39 mt 0.93 
nn 11.12 Ceylon. Geol. Mag., (IV), X, syenite. 
no 2. 56 p. 349, 1903. c 1. 43 

9 I(II).5.2.211• 
or 51.15 ol 5. 71 Regatta Point, F. P. Paul. F. P. Paul, Mica solvs-ab 16.77 mt 3.02 
an 16.40 it 0.61 Port Cygnet, T.M.P.M.,XXV, 

I 
bergite. 

ne 3.69 Tasmania. p. 295, 1906. c 0.92 

SUBRANG 3. SODIPOTASSIC. PULASKOSE. (C. I. P. W., 1902.) 

1 111.5.112.3. Q 1.56 hy 7.15 Mount Belknah, H. S. Washing- Pirsson and \Vashing- Syenite. In W. T., p.199. or 35.03 mt 0.46 New Hamps ire. ton. ton, nb 41.39 il 1.22 
nn 10.56 np 0.34 A. J. S., XXII, 
c 1.22 p. 450, 1906. 

2 111.5.2.311• Q 5.06 di 2.15 Loon Lake, E. W. Morley. H. P. Cushing, Augite In W. T., p.199. or 31.14 hy 6.11 Franklin County, B. G. S. A., X, syenite. 
' nL 42.44 mt 0.70 

an 1l.(iS New York. p. 183, 1899. 

3 1(II). ( 4)5. (1)2.3. Q 8. 64 dl 4. 40 Black Horse Hill, R. C. 'Veils.- F. Bascom, Granite or 36.14 hy 5. 2S Pennsylvania. U.S. G. S. rec.lab. gneiss. nh 37.20 mt 1.62 
nn 5.56 it 0. 7,6 

4 I11•115.211.3( 4). Q 7.811 lly 7. 23 Coweta station, 0 T. L. Watson. T. L. V\T atson, Granite. AlsoinJ. G., or 27.24 Coweta County, Ga. G. S. B. 9A, IX, p.l19, nb 39. ~2 
0 an Hi.12 Georgia p. 93, 1902. 1901. 

c 1. 73 

5 I.5.2.311• Q :too mt 4.18 Near \Vausau, W. YV. Daniells. S. V-l eidman, Quartz or 33.92 hm 0.80 Wisconsin. J. G., XII, p. 552, syenite. nb 44.54 
an 13.07 1904. 

6 111.511 •112.3( 4). or 31i.14 ol 3.15 Fourche Mountain, H. S. Washing- H. S. 'Vashington, Pulaskite. In \V. T., p. 199 nb 42.44 mt 2.55 
nn !1.17 il Q.30 n. Little Rock, _ton. J. G., IX, p. 609, 
ne 5.96 ap 0.34 Arkansas. 1901. 

7 1.5.2.3(4). or 32.RO ol 1. 40 Fourche Mountain, R. N. Brackett. J. F. Williams, Pulaskite. In W. T., p.199 nb 46.11 mt 2.32 
nn 12.79 hm 2.40 n. Little Rock, Ark. G. S. A. R. 
no 2. 27 Arkansas. (1890), II, p. 88, 1891. 

8 1.115. (1)2.3( 4 ). Q 6.18 di !. 79 Highwood Peak, Pirsson and Weed and Pirsson, Quartz Also in Pirsson, or 32.80 hy 2.96 
ab 47.16 mt 1.16 Highwood Moun- Mitchell. A. J. S., I, p. 295, syenite. U.S.G.S. 
nn 7.23 il 0.15 tains, Montana. 1896. B. 237, p. 63, 

1905. 
In \V. T., p. 199 

9 I11.5.112.3. or 50.60 di 2.38 South Mountain, H. 'V .. Foote. L. V. Pirsson, Solvsbergite In \V. T., p. 199 nb 26.20 ol 0.42 Highwood Moun- U.S. G. S. B. 237, porphYJ-y. :m 8.34 mt 2. 78 
no 3.12 il o. 61 tains, Montana. p. 123, 1905. 
Ill 1.2!.1 hm 1. 76 

10 I11.5(6).112.3. or 41.70 ol 6.22 SCJilire Butte, V·l. H. Melville. Lindgren and Melvi11e, Socialite In W. T., p. 201 nb 28.82 mt 1.86 'ghwood Moun- A. J. S., XLV, syenite. an 9. 73 il 0.61 
no 8. 24 tains, Montana. p. 296, 1893. 
hl 0. 70 

11 I(II). ( 4)5.2(3).311 . Q 9.96 di 4. 32 Gem, Coeur d'Alene G. Steiger. Ransome and Calkins, Quartz or 27.24 by 1.00 District, U. S. G. S. P. P. 62, monzonite. nb 34.06 mt 2. 78 
nn 17.24 il ~.06 Idaho. p.47,1908. 

hm .96 
ap o. 34 

12 I(II).115.2.3. Q 6.06 di 4. 54 Stinkingwater \V. H. Melville. J. P. Iddings, Quartz Also in J. G., or 33.92 hy 0.80 River, U.S. G. S. Mon. 32, banakite. III, p. 947, nb 37.20 mt 2.32 
an 10.01 il 0.91 Yellowstone v (II), p. 349, 1899. 1895. 

hm 1.60 National Park. 
I In W. T., p. 201 ap 0.67 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. PULASKASE-Continued. 

No. 
I 

Si02 Al20 3 Fe20 3 . FeO MgO CaO Na20 K20 H20+ H20- Ti02 P~05 MnO Inclusive. Sum. Sp.gr. 

------------------------ --
1 3 57.73 18.93 1.97 1.92 0.91 2.78 5.52 6.11 2.93 0.22 0.33 0. 25 0.06 C02 0.26 100.20 

ZrO~ trace 

A 1. I .962 .185 .013 .027 .023 .050 .089 .065 .004 .002 
FeS2 0.02 - Cr20a trace 
V20a 0.01 
BaO 0.16 
SrO 0.09 

1 4 55. 14 18.98 2.60 1.62 0.32 3.96 5.38 6.64 3.70 . 0.63 0.50 0.17 trace SO a 0.10 99.77 
Cl trace 

A 2.n. . 919 .186 .016 .022 .008 .071 .087 .070 .006 .001 
s 0.03 

-

1 5 65.41 18.78 0.94 0.72 0. 1.6 1. 58 5.91 5.41 1.38 trace trace 100.29 

A 3.m 1.090 .184 .006 .010 .004 .029 .095 .058 - --

1 6 58.94 1.7. 19 2.63 1. 98 1.52 4.45 4. 20 3.90 4.53 0.27 0.23 0. 10 99.94 

A 2. II .982 .169 .016 .028 .038 .079 .068 .041 .003 .002 .001 
I 

1 7 62.64 17. 82 3.91 0.31 0.47 3.22 4.47 4.99 0.65 0.58 0.59 0. 25 0.04 Zr02 0.08 100.37 BaO 0.28 

A 1. I 1. 044 .175 .024 .004 . 012 .057 .073 
SrO 0.07 

.053 .007 .002 -

1 8 62.04 17.63 1. 98 1. 57 0.99 1. 75 4.73 6.74 1. 18 0. 12 0.72 0. 17 trace co, 0.20 99.82 2.497 

A 2. II 1.034 .173 .013 .022 .025 .031 .076 .071 .009 .001 --

0 

1 9 62.91 16.43 3. 27 0.99 1.36 3.08 5. 13 4.81 0.14 1.41 0.25 0. 16 80s 0.05 100.05 
BaO 0.06 

A 1. I 1.049 .161 .021 .014 .034 .055 .082 .051 .013 . 002 . 002 

2 0 62.50 19. 10 2.27 1. 51 0.38 1. 67 5. 22 5.25 1. 25 0. 83 100.16 

A 3. III 1.042 .187 .014 .021 .010 .030 .084 .056 .010 
~ 

2 1 60. 20 20.50 1. 58 1. 01 0.39 1. 96 4. 75 5.57 3.00 0.51 99.47 

A 3. III 1. 003 . 201 .010 .014 .010 .035 .077 .060 .006 

2 2 62. 60 18.07 2.28 2.25 
I 

1. 16 2.27 5.49 5. 22 0.50 99.84 

A 3. Ill 1. 043 .177 .014 .031 . 029 .041 .089 .056 

2 3 61. 51 17.31 3.50 3.03 0.69 2.41 4.53 5. 18 0.59 0.39 0.46 ' 99.60 

A 2. II 1. 025 .170 .022 . 042 . 017 .043 .073 .055 .005 .007 

2 4 63.57 19. 69 1. 26 0.96 0.43 1. 37 6. 08 5.86 0.79 0.01 0.28 ·trace trace co, 0.02 100.32 

A 3. III 1. 060 .193 . 008 . 014 .011 .025 .098 .063 .004 -· -

2 5 61.25 17. 70 2.95 1.40 0.07 3. 10 3.40 8. 08 1.35 0.05 1. 10 100.45 

A 2. II 1.021 .174 .018 .019 .002 .055 .055 .086 - .008 

2 6 62.26 18. 10 2.28 2. 87 1.22 L32 4.70 6.05 0.60 0.03 SOs 0.44 99.87 
~ 

A 3. III 1.038 .177 .014 .040 . 031 .023 .076 .065 

2 7 59.95 17. 87 . 4. 66 2.59 1. 21 2. 75 3.02 6.88 0.74 99.68 

A 3. III .999 .175 .029 .036 .030 . 049 .048 .0·73 

I 
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 3. SODIPOTASSIC. PULASKOSE-Continued. 

No. Symbol. Norm.· ·Locality. Analyst. Reference. Rock name. Remarks. 

13 111.5.2.3. or 36.14 di 2. 72 Dike Mountain, W. F. Hille- Hague and J aggar, Biotite In W. T., p. 201. 
ab 38.77 ol 1. 76 Yellowstone ·brand. U. S. G. S. B. 168, trachyte. an 8.62 mt 3.02 
ne 4. 26 il o.nl National Park. p. 98, 1900. 

ap 0.67 

14 1(11).6(6).2.113. or 38.92 di 1. 73 Warren Peaks, G. Steiger. W. S. T. Smith, Trachytoid 
ab 28.30 wo 3.94 Sundance quad-. U. S. G. S. Fol. 127, phonolite. an 8.06 rut 3. 71 
ne 9.37 u 0. 91 r.angle, p. 6,1905. 

ap 0. 34 '\Vyoming. 

15 1.116.112.3(4). Q 6.36 hy 0.93 Rosita Hills, L. G. Eakins. W. Cross, Trachyte. Also in Proc. 
or 32.25 mt 1. 39 Colorado. U.S. G. S. A. R.17, Colo. Sc. Soc., ab 49.78 
an 8.06 (II), p. 324, 1896. II, p. 233, 
c 0.20 1887. 

In W. T., p. 201. 

16 1(11).116.2(3).3( 4). Q 8.88 di 2.65 Pringle Hill, L. G. Eakins. W. Cross, Andesite. In W. T., p. 201. 
or 22.80 hy 3.86 Rosita Hills, U.S. G. S. A. R. 17, ab 35.63 mt 3. 71 
an 16.68 u 0.46 Colorado. (II), p. 324, 1896. 

ap 0.67 

17 111• ( 4)6.2.3. Q' 10.62 hy 1. 20 Bare Hills, W. F. Hille- W. Cross, Andesite. In W. T., p. 201. or 30.02 il 0. 61 
ab 37.73 hm 3.91 Pikes Peak, brand. U.S. G. S. B. 148, 
an 13.62 tn 0. 20 Colorado. p. 16,3, 1897. 

ru 0.16 
ap 0.67 

18 111.6. (1)2.3. Q 4.38 di o. 43 Near Midway, M. Dittrich. R. A. Daly, Pulaskite or 39.48 hy 2.30 Rock Creek, Can. G. S. Mem. 38, porphyry.· nb 39.82 rut 3.02 
an 7.23 u 0.30 Midway Moun- (1), p. 419, 1912. 

ap 0.34 tains, British 
C9lumbia. 

19 !(11).116.112.3(4). Q 8.46 di 4. 32 Grand Cascade, P. Holland. Dickson and Holland, Trachyte. Not in W. T. pr 28.36 hy 1.40 Mont Dore, Pr. Liv. G. Soc., ab 42.97 mt 0. 70 .. 
an 7. 78 u 1. 98 Auvergne. VIII, p. 412, 1899. 

hru 2.88 
ap 0.67 

20 !.115.112.3(4). Q 7.92 hy 1.00 Puy Gros, Pisani. Michel Levy and Trachyte. or 31.14 mt 2.55 Mont Dore, Lacroix, ab 44.01 u 1. 52 
an 8. 34 hm0.4G Auvergne. ' C. R., CXL VIII, 
c 1. 73 p. 1723, 1909. I 

21' !.5.2.311• ·Q 6.06 hy 1. 00 Lusclade, Pisani. :Michel Levy and Phonolitic 
or 33.36 rut 1.86 Mont Dore, Lacroix, trachyte. ab 40.35 u 0. 91 
an 9. 73 hm 0.32 Auvergne. · C. R., CXLVIII, 
c 2.96 . p. 1723, 1909. 

22 I(II).5.112.3(4). Q 3.24 di 2.04 Ullernas, G. Forsberg. W. C. Brogger, Akerite In W. T., p. 201. or 31.14 hy 4.15 Norway. Z. K., XVI, porphyry. ab 46.64 rut 3. 25 
an 8. 90 p. 49,1890. 

23 I(II).115.2.311 • Q 8.16 hy 4. 34 Waggeryd; H. Santesson. P. J. Holmquist, Granite. 
or 30.58 rut 5.10 Sweden. B. Un. Ups., ab 38.25 il 0. 76 
an 11.68 VII, p. 268, 1906. 

24 1.5.(1)2.3(4). Q 1.86 hy 1.36 Gleeser Feld, R. Brauns. R. Brauns, Sanidinite. or 35.03 mt 1.86 Laacher See, N.J. B. B., ab 51.35 il 0.61 
an 6. 95 Rheinland. XXXIV, p. 151, 
c 0. 71 1912. 

25 111•116.112. (2)3. Q 6.42 hy 0. 21 Scheerkopf, Geller. La.vheyres, Trachyte. P20 5 high? or 47.82 mt 4.18 Siebe~geb.irge, . Nh. Ver. Bonn, Not in W .. T. ab 28.82 il 0.15 
an 7. 78 ap 2.69 Rheinland. LVII, p. 561, 1900. 
c 0.51 

26 1(11).5.(1)2.3. Q 5.34 hy 6.53 Korna, B. Ruzitska. G. v. Szadeczky, Dacite. or 36. 14 mt 3.25 Verespatak, F. K., XXXIX, ob 39.82 
on 6. 39 Hungary. p. 457, 1909. 
c 1.33 

27 I (II).115.2. (2)3. Q 8. 28 hy 3.!l2 Malga Gardone, J. A. Ippen. J. A. Ippen, Syenite. or 40.59 mt 6. 73 
nb 2.5. 15 Predazzo, N.J., 1903, II, p. 13. 
o.u 13 .. n2 Tyrol. 
c 0. 51 

42423°-17--19 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s .MnO Inclusive. Sum. Sp.gr. 

--- ------------ --------
28· 58.86 17.24 5.75 1. 52 1.76 2.72 2.87 6. 54 1. 41 0.78 0.39 COz 0. 17 100.01 

A2. II .981 .169 .036 .021 .044 .048 .047 .069 .010 .003 

29 62.66 17.34 0.54 2.16 1. 44 3.17 4.51 6. 3·1 1.67 trace 0.12 99.94 

A?3. III 1. 044 .170 .003 .030 .036 .057 .072 .067 -- .002 

30 C02 
I 

55.07 20. 83 2.12 1. 99 1.00 3.37 4.00 8.65 0.77 0.59 0.82 0. 19 none 99. 73 
Zr02 0.04 

A1. I 
SO a trace 

.918 .204 .013 .028 .025 .060 .065 .093 .010 l . 001 CezOa 0.03 
BaO 0. 20 
SrO 0.06 

I 

31 58.61 20.20 0.47 2.48 l. 51 2.66 5: 20 8.66 n. d. 0.39 trace Cl 0.64 100. 82 

A2. II .977 ,198 .003 .035 .038 .048 .084 .092 . 005 -- (100. 62) 

32 57. 60 19.43 2.49 1.92 1.06 4. 17 3.55 8.71 0.32 0.32 0.46 0.20 0.23 100. 50' 

A2. II .960 .190 .016 .026 .027 .075 .057 .093 .006 .001 .003 

33 61.07 19.47 2.50 0.71 0.46 1.45 4.84 7.07 0.96 0.42 0. 69 0.04 99.68 

A2.n 1.018 .191 .016 .010 . 012 .026 .078 .076 .009 --

34 58.43 18.58 3.00 1.22 0.13 3.50 4.78 5.82 0.94 1. 63 1. 11 0. 19 0.09 ·co2 none 99.97 Zr02 0.24 
SOs 0.11 

1. I .974 .182 .019 .017 .003 .063 .077 .062 . 014 ,001 .001 BaO 0.14 
SrO 0.06 

A 

3 5 60.34 20.69 1.53 1.15 0.38 1. 97 3.94 8.15 1.38 0.62 100.15 

A 3.m 1.006 .203 .010 .016 .010 .036 .064 .087 .008 

3 6 58.85 20.86 1.34 1.04 0.36 1.50 6.74 7.01 1.15 0.50 0.02 Cl .060 100.01 

A 2. II .981 .204 .008 .014 .009 .027 .109 .074 .006 -

3 7 59.16 19.13 1.70 3.01 0. 61 2.83 5.56 5.20 1.44 0.25 0.51 0.23 99.75 

A 2.n .986 ,187 .011 .042 .016 .050 .090 .055 .006 .002 

I 

3 8 64.24 17.35 2.33 2.05 1.04 3.52 4.79 5.02 0.35 0.25 0.17 101.01 

B2.m 1.071 .170 .014 .029 .026 .063 .077 .053 .003 .001 

3 9 62.~8 17.47 1.17 2.94 0.73 2.17 4.55 5.80 1. 55 0.91 0.31 trace 100.48 

A 2. II 1.048 .171 .008 .041 .018 .039 .074 .062 . 011 .022 --

40 61.83 17.08 2.14 2.71 0.89 2.24 4.93 5.37 1. 60 0.30 0.35 . 0.12 99.56 

A2. II 1.031 .167 .013 .038 .022 .040 .079 .057 .004 .003 . 002 

1 58.79 19.55 1.82 1.43 0.74 2.37 4.21 8.69 1.05 0.06 0.54 0.11 0.40 Zr02 none 100.13 Cl 0.12 4 
F 0.03 

1.I .980 .192 .011 .019 . 019 .043 .068 .093 .007 ,001 .006 s 0.02 
CrzOs none 
BaO o.o8· 

A 

SrO 0.12 

2 58.61 21.62 1.16 0.79 0.16 1.71 6.60 6.82 1.42 0.19 0.17 0.04 0.40 ZrOz 0.01 99.81 Cl 0.07 4 
F 0.01 

1. I .977 .212 .007 .011 .004 .030 .106 .072 .002 - .006 s trace 
CrzOa none A 
BaO 0.01 
SrO 0.02 
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SUBRANG 3. SODIPOTASSIC. PULASKOSE..;,..Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

28 I(II). ( 4)5.2. (2)3. Q 8. 70 hy 4.40 Ca~ello Peak, Dittrich and J. Romber~ Bostonite. 
or 3S. 36 mt 4. 87 redazzo, Pohl. Anh. Ab . Pr. ab 24. fi3 hm 2.40 
an 13.34 Tyrol. Ak. Wiss., 1904, p. 81. 

29 1(!1).5.2.8. Q 3.42 di 5.94 Monte Ciliano, L. Ricciardi. A. Verri, Trachyte In W. T., p. 201. 
or 87.25 by 4.51 n. Viterbo, B. Soc. G. It., andesite. ab 37.73 mt 0. 70 
an 8.(i2 Italy. VIII, p. 403, 1889. 

30 111.5(6).2(8. or 51.71 di 2.22 Proceno, H. S. Washing- H. S. Washington, Leu cite 
a.b 14.15 ol 1. 35 n. Acqua- ton. R. C. R., p. 43, 1906. trachyte. an 12.79 mt 3.02 
ne 10.79 j) 1. 52 tendente, 

ap 0.36 ake Bolsena, 
Italy. 

31 !.5(6).112.8. or 51.15 di 3.89 Pollena, Pisani. A. Lacroix, Phonolitic 
ab 20.44 ol 4.00 Monte Somma, Nouv. Arch. Mus., ,trachyte. ru1 8. G2 mt 0. 70 
ne 10.22 j) 0. 76 Vesuvius. (4), IX, p. 138, 1907. 
hi 1. 05 

32 1(II).511.2. (2)3. or 51. 71 di 6.83 Rotondella, C. Riva. Di Lorenzo and Riva, Vulainite. 
ab 10.12 mt 3. 71 , Astroni Volcano, Att. Ac. Sc. Nap., an 11.12 II 0. 91 
ne 5.82 ap 0. 34 Phlegrean Fields, , XI, p. 52, 1902. 

Italy. 

33 1.5.(!)2.8. Q 2.52 hy ]. 20 Sennariolo, H. S. Washing- H. S. Washingtot Trachyte. 
or 42.26 mt 0. 23 Monte Ferru, ton. A. J. S., XXX X, ab 40. f/.7 II 1. 37 
an 7. 23 hm 2.40 Sardinia. p. 517, 1915. 
c 1.12 

' 
34 111.5.2.8. Q 2.04 di 0.65 Cuglieri, . H. S. Washing- H. S. \Vashington, Trachyte. or 34.47 wo ]. (i3 Monte Ferru, ton. A. J. S., XXXIX, nb 40.35 mt 0. 93 

an 11.95 II 2.13 Sardinia. p. 517, 1915. 
hm2.5t.i 
ap 0. 34 

,. 

35 1.5.2.118. Q 1.08 ]Jy 1. 00 Mont Caffe, A. Lindner. W. Boese, Aegirite 3 decimals. 
or 4S.37 mt 1. 86 
ab 33.54 il 1. 22 Sao Thome N.J. B. B., trachyte. 
a.n 10.01 hm 0.32 Island, XXXIV, p. 259, 
c 1. 63 Guinea Coast. 1912. 

36 1.5(6).(1)2.3(4). or 41. 14 ol 0.63 Tamara, Lassieur; A. Lacroix, Nephelite Also in B. Soc. 
ab 36.15 mt 1. 86 
an 7. 51 il 0.01 Los Islands, Nouv. Arch. Mus., syenite. Fr. Min., 
ne 9. 09 Guinea Coast. III, p. 64, 1911. XXXV,p.20, 
hi 0.94 1912. c 0.20 

37 111.5.2.3(4). or 30.58 di 0.25 Mount Tsarakanina, Boiteau. A. Lacroix, Phonolitic nh 47.16 ~f i:~~ an 11.08 Madagascar. pers. com., 1913. trachyte. 
mt 2.55 
jJ 0. !)l 
ap 0. 67 

38 1(II).( 4)5.2.311• 
Q 9.18 di 4. 51 Ilaka, Not stated. Dupare et al. Granite. or 29.47 hy 1. 99 Antsirabe, Mem. Soc. i>h. Gen., nb 40.35 mt 3.25 

·an 11.12 jJ 0.46 Madagascar. XXXVI (3), p. 303: 
a.p 0.34 1910. 

39 111•115.2.3. Q 7. b r!i~ t~a Tohuki-yama, K. Yokoyama. S. Kozti, Trachyte. or 34.47 
ab 38.77 jJ 1. 67 Dogo, Oki Sc. Rep. Tohoku 
an 8. 90 a.p 0.67 Islands, Japan. Un. (2), I, p. 47, c 0.31 1913. I 

40 1(11).511.2.311• 
Q G. 48 hy 5.24 Kurokimara, K. Yokoyama. S. Kozu, Quartz or 31.69 mt 3.02 
ab 41.39 il O.Gl Dozen, Oki Sc. Rep. Tohoku syenite. 
an 8.02 ap 1.01 . Islands, Japan. Un.(2), I, p. 33, 

1913. 

41 111 .5.112.113. or 51.71 di 2.69 Gentungen, E. W. Morley. Iddings and Morley,' Trachyte. ab 25.15 ol 1.11 
an 8.62 mt 2. 55 Pic de Maros, J. G., XXIII, 
ne 5.68 fl 1. OG Celebes." p. 240, 1915. 

ap 0.34 

42 1.5(6).(1)2.3( 4). or .40. 03 ol 1.10 Pic de Maros, E. W. Morley. Iddings and Morley, Socialite ab 35.11 mt 1. 02 
an 8.34 il 0.30 Celebes. J. G., XXIII, trachyte. 
ne 11.08 p. 240, 1915. c o. 41 
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· CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. PULASKASE-Continued. 

No. Si02 Al20 3 Fe20 3 ·FeO MgO CaO Na20 K20 H 20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

---------------- --------
43 57.15 19.13 3.24 2.04 2.25 2.90 4.15 7.05 1.57 0."38 0.38 100.19 

A2. II .952 .187 .020 .028 .056 .052 .067 .075 .005 .003 

44 55.52 20.05 2.52 2.40 2.10 3.15 
\ 

3.44 7.49 1.42 0.70 0.51 99.80 

B2.m .925 .196 .016 .033 .053 .056 .055 .080 .009 .004 

45 61.27 16.00 2.59 4.04 o;39 1. 93 4.25 6.81 0.86 0.64 1.02 trace 0.10 C02 0.16 99.06 I NiO trace 

B2.m 1.021 .157 .016 .056 .010 .034 .069 .067 .013 - .001 
BaO none 
SrO trace 

46 59.52 18.06 8.76 2.27 0.78 1. 98 5.88 5.08 0.96 0.88 0.67 0.27 trace SOs none 99.56 2.621 
Cl trace 

A2. II .992 .177 .024 .032 .020 .036 .087 .053 .008 .002 
LizO trace -

47 60.58 18.06 8.05 1.38 0.23 1.74 5.01 6.87 0.90 0.99 0.83 0.04 NiO 0.07 99.75 

A2. n 1.010 .177 .019' .019 .006 .031 .081 .073 .010 -

RANG 2. DOMALKALIC .. PULASKASE. 

1 57.44 19.43 1. 69 2.70 1.16 2.66 6.48 4.28 1.03 1.97 0.60 0.25 Cl trace 99.69 

A 2. II .958 .190 .011 .038 .029 .047 .105 .046 .025 .004 .004 

2 60.07 19.70 0.21 4.89 0.55 2.27 6.23 4.54 0.48 0.49 0.43 99.86 

A 2. n 1.001 .193 .001 .068 .014 .041 .lOq .048 .006 .006 

3 58.27 23.75 1.86 n. d. trace 1. 89 6.90 5.17 2.30 100.14 

A 4. IV .971 • 232 . 012 (.024) - .034 .111 .056 

4 59.70 19.52 1. 89 4.92 0.78 3.36 5.31 4.14 0.52 0.09 100.23 2.674 

A 3.m .995 .191 .012 .068 .020 .060 .085 .044 .001 

5 60.03 21.38 0.50 0.25 0.19 4.59 5.80 2.81 0.66 0.16 3.66 0.39 0.01 C02 trace 100.90 s trace 

A 2. n 1.001 . 210 .003 .004 .005 .082 .094 .030 .046 .003 -

6 67.62 16.29 2.31 n. d. 0.78 2.37 5.42 4.58 0.32 99.69 2.687 

A 4. IV 1.127 .160 .014 (.028) .020 .042 .090 .048 

7 65.47 i7.93 2. 15 0.43 0.06 1.10 6.21 5.21 0.41 0.19 0.29 0.19 trace ZrOz 0.07 99.92 2.557 
s trace 

A 1. I 1.091 .176 . 014 .006 .002 .020 .100 .055 .004 .001 
BaO 0.16 - SrO trace 
CezOa 0.05 

8 57.48 20.04 5. 64. 3.76 0.40 1. 70 7.25 3.65 0.25 100.17 

A 3.m .958 .196 .035 .052 .010 .030 .117 .039 

64.40 16.90 1. 86 1.37 1. 13 2. 60 5.79 4.56 0.39 0.16 0.23 0.21 0.07 COz none 100. 10 
ZrOz 0.02 9 
NiO none 

1. I 1. 073 .166 .012 .019 .027 .047 .093 .049 .003 .001 .001 BaO 0.27 
SrO 0.14 

A 

LhO trace 
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 3. SODIPOTASSIC. PULASKOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

43 I(II).5.2.3. or 41.70 ol 4.23 Near Maroa Peak, Hinden. C. Schmidt Trachy-
ab 33.27 mt 4.(i4 Celebes. in Sarasin, Ins. dolerite.· an 11.68 il o. 76 
no v.99 ap 1.01 Celebes, IV, p. 14, 
c 0.31 1901. 

44 I(II).5.2."8. or 44.48 ol· 4.53 Maros, Hinden. C. Schmidt, Gauteite 
ab 28.56 mt 3. 71 Celebes. in Sarasin, Ins. (bostonite). an 11.95 H 1. 37 
no 0.14 ap 1.34 Celebes, IV, p. 20, 
c 1.84 1901. 

45 I(II)/15.(1)2.3. Q 6. 72 di 3.10 Oakey Creek H~ I. Jensen. H. I. Jensen, Phonolite. 
or 37.25 hy 3.11 Nan dewar Moun- Pr. Linn. Soc. ab 36.15 mt 3. 71 
an 5. 84 il 1. 98 talns, New N. S. "\V., XXXII, 

South Wales. p. 903, 1908. 

46 I(II).5."2.8( 4). Q 4.44 hy 2.00 Turritable Falls, A. G. Hall. Skeats and Summers, Trachyte. 
or 29.47 rut 5.57 Upper Macedon, G. S. Viet. n. 24, ab 45.59 il 1. 22 
an 8.06 ap 0.67 V1ctoria. p. 25, 1912. 
c 0.82 

47 111.5.(1)2.8. Q 1. 56 di 1. 30 Mount Flinders, H. I. Jensen. H. I. Jensen, Trachyte. 
or 40.59 woo. 23 Queensland. Pr. Linn. Soc. ab 42.44 mt 2.09 
ari 6.39 il 1. 52 N. S. W., XXXIV, 

hm 1.60 p. 91, 1909. 

SUBRANO 4. DOSODIC. LARVIKOSE. (C. I. P. W., 1902.) 

1 l(II).5.2.4. or 25.58 ol 2.64 Mount Johnson, N. N. Evans. F. D. Adams, Pulaskite. 
ab 50.30 mt 2. 55 Quebec.· J. G., XI, p. 271, an 9. 73 il 3.80 
no 2. 56 ap 1.34 ·1903. 
c o. 41 

I 

2 I11.5.2.114. or 26.69 ol 7.81 Pic Island, E. L. C. Foster. H. L. Kerr, Syenite. 
ab 51.35 mt 0.23 Port Coldwell, Rep. Bur. Min. an 11.40 il 0.91 
no 0. 5G Ontario. Ont., XIX (I), 
c 0.41 p. 211, 1910. 

3 1.511 .2.114. or 31.14 ol 2.45 Methuen Township, W. G. Miller. W. G. Miller. Nephelite In W. T., p. 201. 
ab 43.49 Peterborough Rep. Can. Bur. syenite. an 9.45 ~ 
no 7. 95 County, Ontario. Mines, VIII (II), 
c 3.16 p. 207, 1899. 

4 I(II) .5.211 •114. Q 1.44 hy 9.52 Tu:J\?er Lake, E. W. Morley. H. P. Cushin:J, Augite Iron oxides 
or 24.46 mt 2. 78 ' anklin County, N.Y. St. us., syenite. corrected; ab 44.54 
an 16.68 New York. A. R., LIV (I), op. cit., LX 
c 0.20 p. R69, 1902. (2), p. 514, 

1907. 

5 1.115.2(8).4. Q 6.48 hy 0.50 Roseland, W. M. Thornton. Watson and Taber, Syenite. 
or 16.68 il 0.61 Nelson County, Va. G. S. B. SA, ab 49.25 hm 0.50 
an 20.02 ru 3.36 Virginia. p. 76, 1913. 
c 1. 43 ap 1.01 

6 111.{ 4)5.(1)2.(3)4. Q 11.28 di 4.92 Sparta, · T. L. Watson. T. L. Watson, Granite. Also in J. G., 
or 26.69 by 3. 21 Hancock County, I Ga.(!. S. B. 9A, IX, p. 119, ab 47.16 
an 5.84 Georgia. p. 175, 1902. 1901. 

7 I .115.(1)2.(3)4. Q 7.50 hy 0. 20 Iron Mountain, W. F. Hille- W. Cross, Syenite 
or 30.58 mt 0.46 n. Marathon, brand. U.S. G. S. B. 228, porphyry. ab 52.40 il o. 61 
an •1. 73 bml.92 Texa.~. p. 75, 1904. 
c o. 41 ap 0.34 

8 I(II).5.112.4. or 21.68 ol 2.43 Wausau, Wisconsin. W. W. Daniells. S. Weidman, Syenite. ab 54.49 mt 8.12 J. G., XII, p. 552, an 8. 34 
ne 3. 69 1904. 
c 1. 02 

9 I(II)."5.(1)2.(3)4. Q 7.20 dl 4.82 Co-fper Creek basin, .W. F. Hille- Hague auq. Jaggar, Syenite In W. T., p. 201. 
or 27.24 by 1.16 ellowstone brand. U. S.·G. S. B.168, porphyry. ab 48.73 mt 2. 78 
an 6.67 il 0.46 National Park. p. 95, 1900. 

ap 0. 34 
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CLASS. I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. PULASKASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr.l 
--- ---------------- ---------

10 63.07 17.47 2.09 1. 38 1.44 2.27 5.77 4.59 0.43 0.25 0.38 0.18 0.03 C02 none 99.84 
Zr02 trace 

Al. I 1.051 .171 .013 .019 .036 .041 .093 .049 .005 .001 
FeS2 0.02 - Cr20a trace 
V20a trace 
NiO none 
BaO 0.32 
SrO 0.15 

.. 
11 63.49 18.40 2.44 1.09 0.66 2.30 5.70 4.62 1.04 trace trace. 0.16 C02 trace 99.90 

A3.m 1.058 .180 .015 .015 .017 .041 .092 .049 - - .002 

12 60.30 18.12 2.45 1.25 0.28 3.89 5.83 5.01 0.71 0.75 0.55 0.25 0.12 C02 none 99.84 
Zr02 0.01 

A1. I 1.005 .178 .015 .018 .007 .070 .094 .053 .• 007 .002 .002 
SOa 0.06 
BaO 0.26 

13 56.74 19.32 2.37 1.65 0.27 1.98 8.05 5.88 1.12 0.32 0.40 0.03 0.07 C02 1.50 100.17 
Zr02 0.02 

A1. I .946 .189 .015 .023 .007 .036 .130 .063 .005 .001 
SOa 0.12 - F trace 
s 0.05 
BaO 0.16 
SrO 0.12 

14 60.98 19.09 1.76 1.15 0.65 3.67 6:7o 3.53 0.44 0.48 0.36 0.10 0.15 C02 0.52 100.29 
BaO 0.43 

A1. I 1.0~6 .187 .011 .016 .016 .066 .108 .037' .005 .001 .002 
SrO 0.28 
Li20 trace 

15 57.70 19.63 3.30 1.60 1.21 5.14 5.42 3.74 0.24 0.13 1.10 0.29 0.17 C02 none 99.77 
Zr02 none 

A1. I .962 .192 .021 .022 .030 .092 .087 .039 .014 .002 .002 
s 0.06 
BaO 0.09 

16 52.24 19.28 4.34 1.13 1.85 4.43 6.34 2.40 4.63 0.80 0.73 0.59 trace C02 0.35 99.89 2.528 
llaO 0.36 

A2. II. .871 .189 .027 .016 .046 .079 .102 .026 .009 .004 
SrO 0.42 

17 62.31 18.63 2.38 1.33 0.60 5.91 4.97 3.52 0.07 0.16 0.07 99.98 
.. . 

A3. Ill 1.039 .183 .015 .018 .015 .105 .081 .037 

0. 281 0.18 18 63.43 18.64 2.78 1.02 1.38 1. 68 6. 77 3.82 0.24 0.09 Cl 0.04 100.36 
s 0.01 . 

A2. II 1.057 
. , 

.183 .018 .014 .035 .030 .109 .040 .004 .001 .001 

19 63.74 17.35 2.15 1.62 1.06 3.13 5.70 4.36 0.78 0.71 0.05 trace s 0.03 100.68 2.660 
SrO trace 

A2. II 1.062 .170 .013 .022 .027 .055 .092 .047 .009 - -
20 62.96 21.26 2.48 0.46 0.19 2.81 5.47 3.49 0.88 0.22 0.33 100.55 

A-3. m 1.049 .208 .016 .007 .005 .050 .089 .037 .004 

21 65.10 17.70 1.44 1.27 0.79 2.32 6.61 4.30 n. d. 0.53 0.06 100.12 
! 

A2. II 1;085 .174 .009 .018 .020 .041 .106 .045 .007 

22 60.10 17.96 1.34 1.53 0.26 2.20 6.25 3.80 5.62 0.46 0.05 99.57 

A2. II 1.002 .176 .008 .021 .007 .039 .101 .040 .006 -
6.04 

I 
0.17 SO a 0.02 100.04 23 64.44 18.33 2. 77 0. 13 0.41 1. 81 '4.76 0.26 0.65 0.19 Cr20a none 

A 1. I 1.074 .180 .018 .002 .010 .032 .097 .050 .008 .001 .002 
V20a trace 
BaO 0.06 

2 4 64.06 20.38 2.'35 0.56 0.65 1. 33 6.27 4.96 (0. 88) 0.19 100.75 

A 3. ni 1.068 .200 .014 .008 .016 .023 .102 .053 .002 

2 5 63.10 19.80 o.4o 0.81 0.38 2. 16 6.12 4.95 0.75 1.47 99.94 

A a. In 1.052 .194 .003 .011 .010 .039 .098. .053 .018 ( 
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 4. DOSODIC. LARVIKOSE-Continued. 

No. Symbol. 
I 

Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
10 111.5.112.(3)4. Q 5. 70 di 1. 94 Cot-per Creek-basin, W. F. Hille- Hague and Jaggar, Quartz In W. T., p. 201. 

or Zl. 24 hy 2. 83 ellowstone brand. U.S. G. S. B.168, syenite. ab 48. 73 mt 3. 02 
au 8.06 il o. 76 National Park. p. 95, 1900. 

.ap 0.34 

I 

11 I .115 .2 .(3)4. Q 6.90 hy 1.96 Pringle Hill, L. G. Eakins. W. Cross, Andesite. Also in Pr. Colo. 
or 27.24 mt 3. 48 Rosita Hills, U.S.G.S,A.R.17 Sc. Soc., II, ab 48.21 
au 10.84 Colorado. (II), p. 324, 1896. v50,1887. 

In . T., p. 201. 

12 I(II).5.112.(3)4. Q 1.20 di 1. 51 Idaho Springs, G. Steiger. S. H. Ball, Syenite 
or 29.47 WO 3.13 Colorado. U.S. G. S. P. P. 63, porphyry. ab 49.25 mt 3.02 
au 8.62 il 1. 06 p. 83, 1908. 

hm0.32 
ap 0.67 

13 I .5(6).(1)2.114. or 35.03 di 1. 36 Beaver Creek, G. Steiger. E. S. Larsen, Cancrinite 
ab 39.30 ol 0.41 Uncompahgre U.S. G. S. rec.lab. syenite. 
au 8.34 mt 3.4S 
no 5.96 il o. 76 cuadrangle, 
no 3. 61 olorado. 

14 I11.5.2.4. Q 1.38 dl 3.95 Mount Pennell, W. F. Hille- W. Cross, Augite In W.T., p. 201. 
or 20.57 wo 0.35 Henry Moun- brand. U.S. G. S. A. R.14, porphyry. ab 56.59 mt 2.55 
an 11.68 il o. 76 tains, Utah. ·p. 227, 1894. 

ap 0.34 

15 I(II).5.2(3).4. Q 1. 50 dl 4.10 Ortiz Mountains, M. W. Adams. I. H. O~vie, Diorite. 
or 21.68 hy 1.10 east of Albu- J. G., rvi, p. 234, nb 45.59 mt 1. 86 
au 18.35 il 2.13 querque, New 1908. 

hm 2.40 Mexico. 
ap 0.67 

16 I(II) .5 .211.4. or 14.46 dl 1. 08 Shackan, Rock l\~. Dittrich. R. A. Daly, Shackanite ab 47.16 ol 2.80 Creek, Midway Can. G. S. Mem. 38 (analcite an 16.96 mt 1. 62 
ue 3. 41 il 1. 37 Mountains, Brit- (I), p. 414, 1912. rhomben 

hm 4.64 ish Columbia. porp~yry). 

17 1(II).( 4)5.2(3).114. Q 8.58 di 3.99 San Jos~, G. I. Finlay. G. I. Finlaf, Andesite. Also in Tr. Am or 20.57 WO 2.55 Tamaullpas, Ann. N. . Ac. Sci., Inst.M. E. nb 42.44 mt 3.48 
au 18.07 Mexico. XIV, p. 271,1904. 1905, 892., 

18 111.5.(1)2.4. Q 4.44 hy 3.50 Masafuera, Juan N. Sahlbom. P. D. Quensel, Soda or 22.24 mt 2. 55 Fernandez B. G. Inst. Ups., XI, trachyte. ab 57.11 il o. 61 
an 7.51 hm 1.12 Islands, Chile. p. 284, 1912. 
c 0.61 ap 0.34 

19 111 •115.112.114. Q 6.90 di 5.18 Cerro del Morro, P. Jannas~h. F. Tannhauser, Hornblende or 26.13 hy 0.30 San Luis, N.J. B. n., XXII, andesite. ab 48.21 mt 3.02 
nn 8.62 il 1. 37 Argentina. p. 595, 1906. 

20 !.(4)5.2.4. Q 11.28 hy 0.50 Cnoc-na-Sroine, A. Gemme!. A. Gemmel, Melanite or 20.57 mt 0. 70 Assynt, Scotland. Tr. Edin. G. Soc., syellite. ab 46.63 il 0.61 
an 13.90 hm 2.08 

/ 
IX (5), p. 418,.191_0. c 3.26 

21 111.5.(1)2.4. Q 5.58 dl 3.92 Puy de Dome, Pisani. A. Lacroix, Hornblende or 25.02 hy 0.40 Auvergne. · C. R., CXLVII, do mite. ab 55.54 mt 2.09 
au 6.39 u 1.06 P·. 830, 1908. 

22 1.5.2.4.0 Q 4.32 dJ 0.92 Puy de Dome, Pisani. A. Lacroix, Domite or 22.24 hy 0. 70 Auvergne. C. R., CXLVII, pumice. ab 52.92 mt 1.86 
an 9. 73 11 0.91 p. 830, 1908. 

23 1.115.112.114. Q 7.44 hy 1.00 Puy de Sarcoui, P. Holland. Dickson and Holland, Do mite. Notin W. T. or 27.80 il 0.61 Puy de Dome, · Pr. Liv. G. Soc., ah 50.83 hm2.77 
an 8.06 ru 0.32 Auvergne. VIII, p. 412, 1899. 
c 0.41 ap 0.34 

24 1.5.(1)2.114. Q 4.56 hy 1.60 Pignon, Cantal, F. Fouque. F. Fouque,· Trachyan-or 29.47 mt 1. 39 Auvergne. B. Soc. l\L Fr., desite. ab 53.45 11 0.30 
an 6.39 hm 1.28 XXV, p. 328, 1902. c 2.24 

25 !.5.2.(3)4. Q 3.48 hy 1.00 Etablissement, Pisani. Michel Le:vb and Trachyte. 
; or 29.47 11 1. 67 Mont Dore, Lacroix, . R., ab lil. 35 hm0.40 

an 10.84 ru 0.56 Auvergne. CXLVIII, 
c 0.41 p. 1723, 1909. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ ~0- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

----------------------- --
26 60.80 18.60 0.38 2. 17 1.28 2. 78 5.95 4.75 1. 25 1.53 99.49 

A3. Ill 1. 013 .182 .002 . 031 .032 .050 .096 .051 

27 63.00 18.41 2.05 0.65 0.66 3.02 6.30 5.18 0.55 100.11 

A3. III 1.050 .180 .013 .009 .017 •. 054 .102 .055 

28 56. 19 20.25 2.76 2.32 1.12 4.30 6.33 4.19 0.65 0.57 0.54 SOs 0.16 99.47 2.674 Cl 0.09 

A2. II .937 .198 . 017 .032 .028 .07~ .102 .045 .007 .004 

29 60.72 19.90 3.56 0.85 1.25 2.75 6.24 4.16 0.61 100.04 

A3. III 1. 012 .195 .022 .012 .031 .049 .101 . 044 

30 59.38 19.35 . 4. 97 0.13 0.91 4.36 5.15 3.88 0:90 1.36 0.38 100. 77 

A2. II .990 .190 • 031 .002 .023 .. 078 .083 .041 . 017 .003 

31 58.82 21.06 3.26 0.70 1. 38 3.03 6.83 3.70 1.26 100.04 

A3. III .980 .207 .020 .010 .035 .054 .110 .0391 

32 57.59 22.38 3.09 0.78 2.34 3.23 6.11 3.40 0. 70 99.62 
I 

A3. III .960 .220 .019 .011 .059 .058 .. 099 .036 

33 57.33 20.30 4.95 1.03 1. 93 2.67 6.05 4.76 0.68 99. 80 

A3. III .967 .1~9 . 031 .014 .048 .048 .098 . 051 

34 56. 85 21.56 3.44 1.14 0.85 5.26 6.07 3.66 0.52 99.35 

B3.1V .948 .211 .022 .014 .021 . 094 .098 .039 

35 57.12 21.69 1. 63 3.65 1. 55 4.03 5.93 3.48 0.58 99.66 

A3. III .952 .213 .010 .051 .039 .072 .096 .037 

36 56.31 20.35 2.78 3.49 1.49 3.76 6.01 4.12 n. d. 0.73 0.50 s 0.54 100.08 

A2. II .938 • 200 .018 .049 .037 .067 .097 .044 .008 .004 

37 65.70 17.24 1. 56 2.37 1.13 2.64 6.95 . 1. 89 0.58 0.33 trace trace 100.35 

A3. III 1.095 .169 .010 .033 .028 .047 .112 .020 .• 004 - -

38 65.01 18.27 0.84 0.83 0.80 1. 50 6. 79 4.34 1. 74 100.12 

A3. III 1.083 .179 .005 .011 .020 .027 .109 .046 

39 61.19 21.24 1. 62 n. d. trace 1. 87 6.80 5.97 0.93 0.39 100.01 

A4. IV 1. 020 .208 .010 (. 020) - .034 .108 .064 .005 

40 60.85 17.53 3A4 2.43 0.46 1. 89 6.13 4.62 1. 33 0.46 0.27 FeS2 0.51 99.96 

A2. II 1. 014 .172 .021 .033 . 012 .034 .098 .049 .006 .002 

41 60.58 19.48 4 .. 71 .1. 55 0.86 2.74 5.55 3.89 0.63 0.28 100.27 2.667 

A3. III 1. 010 .191 .029 .022 .022 .049 .090 • 0.41 .004 

42 57.20 20.04 2.90 1. 20 0.40 3.19 7.85 4.12 2.20 trace 0.22 trace SO a trace 99.42 2.578 
Cl 0.10 •. 

A3. III . 953 .196 . 018 . 017 .010 . 057 . 127 .043 - .002 -



No. Symbol. 

2G I(II).5.2.(3)4. 

27 111.5.(1)2.(3)4. 

28 1(II).5".2.4. 

29 111.5.2.4. 

30 I(II).5.211."4. 

31 I 11.5.2.4. 

32 I 11.6.2.4. 

33 I 11.5.2.(3)4. 

34 111.6.2(8).114. 

35 111.6.2(8).4. 

86 I(II).6.2.4". 
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 4. DOSODIC. L.ARVIKOSE-Continued. 

Norm. Locality. 

Q o. 24 di 3. 37 Etablissement, 
~f,~J8 ~ ~:~~ Mont Dore, 
an 9. 73 u 2.89 Auvergne. 

Q o. 84 di 3. 67 Lusclade, . 
~f, ~: :~ ~~~ ~: ~ Mont Dore, 
an 6. 39 hm o. 64 Auvergne. 

or 25. 02 di 2. 69 
ab 42.44 ol 1. 70 
an 14.45 mt 3. 94 
no 5. 96 U 1. 06 

ap 1. 34 

Ferrera, 
Col urn bretes 
Islands, Spain. 

~ 2~: ~g ~it ~: ~g Nottero, 
ab 52.92 hm 1. 60 n. Tons berg, 
an 13.62 Norway., 

~ 2~: ~6 llY 5: ~g Bollaerene, 
ab 43.49 hm 4. 97 n. Tonsberg, 
an 18.35 tn o. 39 Norway. 

nt 1. 04 
ap 1. 01 

or 21. 68 ol 2. ·15 
ab 52.40 mt 2. 32 
an 15. 01 hm 1. 60 
ne 2.84 
c 0. 41 

Slots berg, 
n. Tonsberg, 
Norway. 

or 20.02 nol
1
t 4

2 
.. 1
5
3
5 

Nottero, 
~ n: ~~ hm 1. 28 n. Tons berg, 
c 2. 75 Norway. 

~f,;~:gg ~t gjg Nottero, 
an 13.34 hm 2. 72 n. Tons berg, 
no 3. 40 Norway. 

or 21.68 di 4. 42 Nottero, 
~ ~~: ~~ h~ t ~~ n.. Tons berg, 
no 4.26 Norway. 

or 20. 57 ol 6. 91 Frederiksvarn, 
~~~8:8~ mt 2.32 Norway. 
no 1. 99 
c 0.82 

~f, ~!: ~8 ~ t !: H Tunaes, 
an 15.01 n 1. 37 n. Bergen, 
ne 3. 27 ap 1.34 Norway. 
c 0.51 

Analyst. 

Pisani. 

Pisani. 

R. Pfohl. 

G. Forsberg. 

V. Schmelck. 

G. Forsberg. 

G. Forsberg. 

G. Forsberg. 

G. Forsberg. 

G. Forsberg. 

Lillejord. 

Reference. 

:Michel Levy and 
Lacroix, C. R., 
CXLVIII, 
p. 1723, 1909. 

Michel Levy and 
Lacroix, C. R., 
CXLVIII, 
p. 1723, 1909. 

F. Becke, 
T. M. P. M., XVI, 
p. 177, 1896. 

W. C. Brogger, 
Z. K., XVI, 
p. 35, 1890. 

W. C. Brog&.er, 
Eg. Kg., 1II, 
p. 329, 1899. 

W. C. Brogger, 
Z. K., XVI, 
p. 35, 1890. 

W. C. Brogger, 
Z. K., XVI, 
p. 35, 1890. 

W. C. Bro9ger, 
Z. K., XVI, 
p. 35, 1890, 

W. C. Brogger, 
Z. K., XVI, 
p. 30, 1890. 

W. Q. Brogger, 
Z. K., XVI, 
p. 30, 1890. 

C. F. Kolderup, 
Berg. Mus. Aarb., 
1903, No. 12, p. 114. 

Rock name. 

Trachyte. 

Aegirite 
trachyte. 

Tephritic 
trachyte. 
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Remarks. 

In W. T., p. 203. 

Rhomben In W. T., p. 203. 
porphyry. 

Tonsbergite. In W. T., p. 203 .• 

Rhomben 
porphyry'. 

In W. T., p. ~03. 

Augite In W. T., p. 203. 
syenite. 

Rhomben In W. T., p. 203. 
porphyry. 

Laurvikite. In W. T., p. 203. 

Laurvikite. In W. '1'., p. 203. 

Soda 
syenite. 

37 I(II).(4)6.2.4(6). ~ i~:!~ ~ft ~:~ SJ¥~:h~' N. Sa)J.lbom. V. Hackmann 
n. Com. G. Fin., 
No. 15, p. 48, 1905. 

Soda 
granite. 

38 I.5.(1)2.4. 

39 I.611•112.(8)4. 

40 I".6.(1)2/14. 

41 111•116.2.114. 

42 111.5(6).(1)2.4. 

an 10. 29 U o. 61 

Q 4.56 di 0.68 Frohnfeld, 
or 25.58 ~ ~:tg n. Kelberg, 
~~ 5~: A~ Eifel. 

or 35. 58 ol 1. 53 Laach~r See
1 

. ~ 4~: n u o. 76 . Rhemlana. 
ne 6. 25 
c 0.20 

Q 3. 72 di o. 43 Sporneiche, 
or 27.24 11y 1. 79 Odemvald, 
~ 5~:~~ Wt ~:~I Hesse. 

ap 0.67 

~ ~: ~~ h~ 2. ~g Boscampo, 
ab 47.16 W ~: 61 Predazzo, 
an 13. 62 hm 1. 76 Tyrol. 
c 1.12 

or 23.91 di 2.16 Viezzena Valley, 
~~ 4~: gg ~~ J: g: Predazzo, 
no 10. i!l hm 0.16 Tyrol. 

ap 0.67 

K. Vogelsang. 

W. Bruhns. 

W. Sonne. 

J. K. Ippen. 

M. Dittrich. 

· K. Vogelsang, Trachyte. 
Z. D. G. G., 
XLII, p. 10, 1890. 

W. :8ruhns, Sanidinite. 
Vh. Nh. Ver. Bonn, 
XLVIII, p. 324, 
1891. 

G. Klemm, 
Nbl. V er. Erdk. 
Darm. (4), XXVI, 
p. 17, 1905. 

J. K. Ippen, 
N .. J. Ub., 1902, 
p. 372. 

Osann and Hlawatsch, 
T.M.P .. M., . 

. XVII, p. 560, 1898. 

Trachyte. 

Aplite. 

Nephelite 
syenite 
porphyry. 

In W. T., p. 203 

In W. T., p. 203 

Mean of 3 anals 

In W. T., p. 215 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. PULASKASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20f H20- Ti02 P 20 5 MnO Inclusive. ·Sum. Sp.gr. 

------ ----------------------
43. 61.5 19.9 n. d; 1.6 1.1 2.2 7.2 2.8 4.4 0.2 100.9 

B4.IV 1. 025 .195 - .022 .028 .039 .116 .030 .003 

44 60.75 19.81 2.53 1. 07 0.78 3.82 5.34 4.69 0.67 0.15 99.61 

A3. III 1. 012 .195 • 016 • 015 . 020 . 068 . 086 • 050 

45 61.99 20.14 1. 25 2.87 0.38 1. 35 6.02 4.87 0.98 99.85 

A3. III 1. 033 .197 .008 .040 .010 .024 .097 .052 

46 65.43 17.20 1. 57 1. 06 0.36 2.14 6.14 3.78 1. 82 0.19 0.16 trace s 0.04 99.94 2.504 

A2. II 1. 091 .169 .010 • 015 .009 .038 .099 .040 . 002 .001 -

47 63.'os 19.22 1. 99 0.73 0.36 2.09 5.76 4.26 0.58 0.64 0.94 0.42 100.07 

A2. II 1. 051 .188 • 013 . 010 .009 .038 .093 .046 . 012 .003 
I 

48 54.20 19.90 2.60 3.65 1.41 3. 12 5. 42 4. 82 3.37 1. 15 0. 23 99.87 

A2. II .903 .195 .016 . 051 .035 .055 .087 .051 . 014 . 002 

49 61. 98 17.79 3.34 2.61 0. 59 2. 82 5. 59 3: 65 '0. 37 0. 72 0. 29 99. 80 

A2. II 1. 033 .174 • 021 .036 .015 .050 .090 .039 .009 . 002 

50 62. 36 17.95 1. 55 2.62 0.72 2.75 5.60 4.16 0.87 .0. 66 0.25 0.48 100.10 
I 

A2. II 1.039 .176 .• 010 .036 .018 .049 .090 . 047 . 008 .002 .007 

. 
51 64.4 19.3 2. 1 0.5 1.1 3.3 5. 7 3.4 0.3 100.1 

B3. IV 1. 073 .189 • 013 . 007 .028 .• 059 .092 .036 

52 60.10 18.38 2.22 3.34 1. 30 2.28 5.30 4. 57 0.43 0.96 0.69 0.33 none SO a trace 99.90 2.651 
Ci none 

A2. II 1. 002 • 014 .046 .033 .041 . 002 
Li20 trace 

.180 .085 .049 .009 -

53 59.44 17.98 2.28 3.34 0.78 2.32 5.36 4.77 1.57 0.70 0. 79 0.30 trace SO a none 99.63 2.590 
Cl trace 

A2.11 . 991 .176 • 014 .046 .020 .041 .010 . 002 
Li20 trace 

.086 .051 -

54 57.42 18. 83 4.89 3.56 0. 59 1. 75 6 .. 23 5.46 2.36 101.09 

B3. IV 957 .185 • 031 .050 • 015 .031 .100 .058 

55 54.88 22.80 3.66 3.26 0.38 2.24 7.53 3.65 0.91 99.94 

A3. Ill .915 • 223 .023 . 045 .010 .040 . 121 .039 

56 66.19 17.45 2.95 n. d. trace 1. 16 5.55 4.90 1.61 99.81 
! 

A4. IV 1.103 .171 .019 (.038) - .021 .090 .052 

\ 

57 60.83 23.92 0. 11 2. 14 0.07 3.39 6. 11 2.96 0.07 0.12 0.36 0.93 C02 none 100.91 
\ 

B2. III 1. 014 .234 .001 .029 .002 .061 .098 .032 .005 .007 (100. 08, 

58 56.09 20.79 1.54 3. 84 1. 26 3.18 7.33 3.91 0.39 0. 19 1. 23 0.38 0.05 Cl 0.17 100.35 

A2. II .935 • 204 .009 .053 .032 • 057 .118 .041 .015 .003 -
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 4. DOSODIC. LARVIKOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name .. Remarks. 

43 1.5.2.4.0 Q 1.44 hy 5.31 Ustica, M. Stark. M. Stark, Pumice. 
or 16.68 il 0. 46 Aeolian Islands. T.M.P.M., ab 60.78 
an 10.84 XXII!, p. 521, 1904. 
c 1.02 

44 I 11.5.2.(3)4. Q 2.94 dJ 1.94 Mount Sopipir, Not stated. A. S. Ginsberg, VuJsinite. 
or 27.80 by 1.10 Karabagh, Ann. Inst. Polyt. ab45.06 mt 8.48 
an16.40 hm0.16 Armenia. St. Pet., XX, 

p. 54, 1913. 

45 I11.5.(1)2.(3)4. Q 2:94 by 5.~ Furnas, R. Reinisch. R. Reinisch, Trachyte 
or 28.91 mt 1.86 Sao Miguel, D. Sudpol. Exp., obsidian. ab 50.83 
an 6.67 Azores. II (7), p. 660, 1912. 
c 2.45 

46 I.( 4)5.112.4. Q 10.80 df 1.11 Gran Curral, Eyme. C. Gagel, Trachyte. 
or 22.:t4 hy 0. 76 Madeira.· Z.D.G.G., ab 51.87 mt 2.32 
an 8.34 fl 0.30 LXIV, p. 415, 1911. 

ap 0.34 

47 !.(4)5.2.114. Q 9.12 hy 0.90 Ambohivorona, Boiteau. A. Lacroix, Biotite 
or 25.58 il 1. 59 Ankaratra, C. R., CLVI, trachyt.e. ab 48.73 hm 1.99 
an 7. 78 ru 0.16 MadagaBcar. p. 176, 1913. 
c 2.14 ap 1.01 

I 

48 1(II).5.2.(3)4. or 28.86 ol 4.59 Andevenanaomby, Pisani. A. Lacroix, Nephelite Cf. No. 48, 
ab 39.30 mt 3. 71 Bezavona, Mat. Min. Mad., II, syenite. III. 6. 4. an 13.62 fl 2.13 
r.o 3.41 ap 0.67 Madagascar. p. 210, 1903. 
c 0.82 

49 I 11.( 4)5.2.4. Q 9.12 by 2.29 Bras des Demoiseles, Boiteau. A. Lacroix, Phonolitic 
or 21.68 mt 4.87 Re1,1nion Island. C.R.,CLV, trachyte. ab 47.16 il 1. 37 
anll. 95 ap 0.37 p. 541, 1912. 
c 0.20 

50 !.(11).5.2.(3)4. Q 5.58 di 0. 71 Matsu -Shima, K. Takayanagi. S. Kozu, Soda 
or 26.13 hy 4. 74 Hizen, J.G.,XIX, trachyte. ab 47.16 mt 2.32 
an10.84 11 1.22 Kiushiu, p. 559, 1911. 

ap 0.67 Japan. 

51 I( 4)5.211.4. Q 9.54 by 2.80 Merapi Volcano, H. Hoppe. H.Hob:pe, Andesite. 
or 20.02 mt 1.62 Sumatra. In. 1ss. Breslau, ab 48.21 hm0.96 
an 16.40 p.47,1903. 
c 0.20 

52 I(II).5.2.(3)4. Q 4.44 hy 6.34 Mount Eliza, A. G. Hall. Skeats and Summers, Trachyte. 
or 27.24 mt 3.25 Macedon, G. S. Viet. B. 24, ab 44.54 11 1.37 
an 9. 45 ap 0.67 Victoria. p.25,1912. 
c 1.22 

53 I(11).5.2.(3)4. Q 3.54 hy 5.90 Newham, A. G. Hall. Skeats and Summers, Trachyte. 
or 28.86 mt 3.25 Macedon, G. S. Viet. B. 24, ab 45.06 fl 1.50 
an 9.45 ap 0.67 Victoria. p. 25,1912. 
c 0.51 

54 I(11) .5.(1)2.(3)4 .. or 32.25 dl 0.92 Sibnal Hill, P. Marshall. P. Marshall, Trachytoid 
ab 43.49 ol 2.64 unedin, Q. J. G. S., LXII, phonolite. an 7.51 mt 7.19 
ne 4.83 New Zealand. p. 402, 1906. 

55 111.5( 6) .2 .4. or 21.68 ol 2.94 Butlers Peaks, J. A. Bartrum.· J. A. Bartrum, Phonolite. ab 45.00 mt 5.34 Mount Cargill, Tr. N. Z. lust., an11.12 
no 9. 94 Dunedin, XLIV, p. 71, 1912. 
c 2.35 New Zealand. 

I 

66 I.( 4)5.(1)2.(3)4. Q 10.26 hy 5.02 Tafagagai, Hobein. M.Weber, Trachyte. 
or 28.91 Tutuila, Abh. Bay. Ak. Wiss., ab 47.16 
an 5.84 Samoa. XXIV, p. 297,1909. 
c 0.82 

67 I11
•
115.2.4. Q 7.98 by 3.24 Mount Erebus, Burrows and J~ W. E. David? Anorthoclase or 17.79 mt 0.23 S. VictoriaLand, Walkom. rock ab 51.35 11 o. 76 pers. com. 

anlO. 56 ap 2.35 Antarctica. (trachyte). 
c 6. 73 

68 I(I1).5(6).2.4. or 22.80 dl 0.46 Ca:Ke Royds, G. T. Prior. G. T.Prior, Leu cite ab 42.97 ol 5.00 oss Island, Br. Nat. Ant. Exp., kenyte. an12. 51 mt 2.09 
ne 10.22 11 2.28 S. Victoria Land, I, p. 113, 1907. 

ap 1.01 Antarctica. 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. PULASKASE. 

~0. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- T~02 P205 MnO Inclusive. Sum. Sp.gr. 
--- ------------- ----------

1 68.28 19.53 0.10 0.11 0.02 2.90 8.53 0.26 0.07 0.15 0.02 trace s 0.01 99.98 

A2. II 1.138 .191 .001 .002 -- .052 .137 .003 .002 - -
2 60.40 19.04 5.61 0.14 0.73 3.09 8.94 0.22 0. 17 1.92 100.26 

A3~ III 1. 007 .187 .035 .002' .018 .055 .144 .002 

3 62.90 22.80 1.. 05 n. d. 0.40 3.55 8.49 0.53 0.90 100.62 

A4. IV 1. 048 . 223 .007 (. 014) .010 . 063 .137 .005 

RANG 3. ALKALICALCIC. PIEDMONTASE. (WATSON AND TABER, 1912.) 

1 59.33 20.46 1. 66 0.22 0. 83 7.09 2.58 7.03 0.36 0. 10 0.05 0. 16 C02 trace 100.02 
Zr02 none 

.003 .021 .042 • 074 .001 
Cl 0.06 

1. I . 989 .200 .010 .127 - . 002 FeS2 0.02 A 
CoO 0.01 
BaO none 
CuO 0.05 
Pb 0.01 

' 

RAN<;t 3. ALKALICALCIC. PIEDMONTASE. 

1 59.26 23.63 0.30 0.57 0.31 5.93 4.94 4.78 '0. 74 100.46 2.625 

A3. III .988 . 231 .002 .008 .008 ' .105 . 079 . 051 31° 

RANG 3. ALKALICALCIC. PIEDMON~ASE. 

1 61.51 23.17 0.37 0.26 0.26 5.96 4.64 3.9~ 0.32 0.08 0.29 0.10 trace C02 trace 100.90 
Cl none 
F none 

2. II 1. 025 .227 .002 .004 .007 .106 .075 .042 .004 . 001 --A 

59.92 24.23 0.29 0.24 0.23 6.47 5.03 2.93 0.28 0.08 0.22 0.09 trace C02 trace 100.01 s trace 
2 

A 2. II .999 .237 .002 .003 .006 .116 .081 .031 .003 - -

3 59.84 20.59 0.55 0.71 0.76 4.48 5.23 2.57 0.75 0.18 3. 75 0.35 0.02 C02 trace 99.78 

A 2. II .997 .202 .003 .010 .019 .080 .084 .028 . 047 .002 -

4 54.83 25.49 1. 61 1. 65 1. 96 6.08 5.69 1. 87 1.18 C02 0.18 100.54 

A 3. III .914 .250 .010 .023 .049 .109 .092 .020 

5" 58.28 19.37 1. 35 2.98 1. 30 4.78 4.40 3.75 1. 78 0.44 0.96 0.35 0.87 C02 0.33 100.48 
BaO 0.25 

Al. I .971 .190 .009 .042 '.033 .086 .071 .040 . 012 .002 . 001 
SrO 0.09 

6 54.08 21.87 5.22 0.88 2.69 5.53 5.46 2.88 none 0.16 0.98 0.91 0.09 C02 none 100.75 s none 

A2.II . 901 • 214 .033 .012 .067 .098 . 088 .031 . 012 .006 . 001 

7 57.34 24.90 1.10 0.94 0.25 7.99 5.37 1. 23 0.33 trace s 0.40 100.25 

A2. II .956 .244 .007 . 013 .006 .143 . 087 . 013 

RANG 3. ALKALICALCIC. PIEDMONTASE. 

1 59.71 25.47 0.17 0.22 none 8.24 5.48 0.22 0.86 trace none C02 trace 100.37 
LhO none 

A 3. III . 995 . 250 .001 .003 - .147 .089 .002 -
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 5. PERSODIC. 

No. Symbol. Norm. Locality. Ann.lyst. Reference. Rock name. Remarks. 

1 I.( 4)5.2 .5. Q 11. i6 il 0.30 Flogberg, R. Mauzelius. H. E. Johanssen, Plagioclase Igneous? 
or 1. Gi hm0.16 S. Dalecarlia, G. F. F., XL"(II, granulite. ub 71.79 
un14.18 Sweden, p. 414, 1910. 

2 !(II) .5.2 .5. Q 1. 02 di 3.03 Koppand, Tur- S. v. Szent- S. v. Szentpetery, Albite- Cf. No. 29. 
or 1.11 hy 0.40 Toroczko Range, petery. Mus. Fiiz., I, oligoclase Porphyrite, ub 75.45 mt 0.4G 
un11. 40 hm 5.28 Hungary. p. 238, 1912. porphyrite. p. 1015. 

3 !.5.2.5.0. Q 2. 7G hy 2.85 Jablanica, C. v.John? C. v.John, Diorite. In vV. T., p. 205. 
or 2. 78 N aren ta River, Jb. Wien. G. R. A., ub 71. iS 
an 17.51 Herzegowina. XXXVIII, p. 346, 
c 1.84 

I 
1888. 

SUBRANG 2. DOPOTASSIC. MAZARUNOSE. (C. I. P. W., 1902.) 

1 I 11 .5 .113 .2(3). Q 3.GG di 4.54 Mazaruni District, J. B. Harrison. J. B. Harrison, Syenite. In'"· T., p. 205. 
or 41.14 wo 2.55 British Guiana. G. Goldf. Br. G., ub 22.01 mt 0.93 
an 23.35 il 0.15 p.77,1908. 

hm0.96 

SUBRANG 3. SODIPOTASSIC. 

l 1.5.3.3(4). or 2..1!. 3G dl 0.92 Table Mountain, L. G. Eakins. W. Cross Augite Pebble. 
ub 40.35 ol 0.83 n. Denver, u. s. G. s. B. 148, andesite. In W. T., p. 205. an 28.08 mt 0.46 
ne 0.57 Colornclo. p. 159, 1897. 

SUBRANG 4. DOSODIC. PI~DMONTOSE. (WATSON AND TABER, 1912.) 
__ ... _.....__ 

l 1.115.3.(3)4. Q ().60 hy o. 70 Rose's mill, W. l\1. Thorn- 'Vatson and Taber, Soda Also in Va. 
or 23.35 il 0. Gl Nelson County, ·ton: B'. Phil. Soc. Un. syenite. G. S. B. IIIA, ub 39.30 hm 0.32 
an 28.63 ap 0.34 Virginia. Va., I, p. 331, 1913. p. 76, 1913. 
c 0.11 

2 !.5.3.4.0. Q 5. 34 hy 0.60 Rose's mill, '"· 1\f. Thorn- W. M .. Thornton, Pegmatite. Also in Va. 
or 1 i. 24 il o. 46 · Nelson County, ton. A. J. S., XXXI, G. S. B. IliA, ub 42.44 hm 0.24 
an 32.25 Virginia. p. 219, 1911. p. 76, 1913. 
c 0.92 

3 111.(4)5.(2)3.4. Q 9.60 hy 1. 90 Roseland, '"· M. Thorn- Vilatson and Taber, Syenite. Also in Va. 
or 15.57 mt 0. 70 Nelson County, tOi.1. U. S. G. S. B. 430, G. S. B. IIIA, ub 44.01 il 1.06 
o.n 20.29 ru 3.20 . Virgitrin.. p. 208, l!llO. p. 76, 1913. 
c 1. 73 up 0.67 

4 111.5.3.411
• or 11.12 ol 4. 76 Horse Race, R. B. Riggs. G. H. Williams, Diorite In W. T., p. 205. 

ub 47.16 mt 2.32 Menominee U.· S. G. S. B. 62, porphyry. !l.n 30.30 
ne 0.57 River, Wisconsin. p. 113, 1890. 
c 2.9() 

5 I(Il) .5.''3. (3)4. Q 5.58 hy ().07 Slrields River basin, W. F. Hille- J. E. Wolff, Diabase. In W. T., p. 205. 
or 22.24 mt 1.86 Crazy Mountains, brand. U. S. G. S. B. 148, porphyrite. ub 37.20 il 1.82 
an 21.96 ap O.Gi Montana. p. 143, 1897. 

6 I11.5.3.4. or 17. 24 ol 4. 76 Johnsons Park, J. G. Fairchild. J. B. Mertie, Andesite. 
ub 45.59 il 1.82 Colfax County, U.S. G. S. rec.lab. an 2l.fi8 hm 5. 22 
ne 0. 28 ap 2.02 New Mexico. 
c 1. 73 

7 I.5.3.114. Q 4. 38 hy o. 73 Al vaerstrommen, Lillejord. C. F. Koiderup, Andesine 
or 7.23 mt 1. G2 n. Bergen, Berg. Mus. Aarh., rock. ab 45.59 il 0. 7G 
an 39.75 Norway. Hl03, No. 12, p. 36, 

SUBRANG 5. PERSODIC. KITLIMOSE. (H. S. WASHL~GTON, 1916.) 

1 !.(4)5.3(4).5 Q 9.18 hy 0.26 Near Pa.la, W. T. Schaller. W. T. Schaller, Albitite. 
or 1.11 mt 0. 23 San Die~o County, U.S. G. S. rec. lab. ab 4Q.G3 
nn 40.87 Califorma. 
c 1. 22 I 
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) 

CLASS I. PERSALANE-Continued. 

RANG 3. ALKALICALCIC. PIEDMONTASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P20 5 MnO Inclusive .. Sum. Sp.gr. 

---------------- -----------
2 60.80 24.06 0.42 0.39 0.21 5 .. 78 7.64 0.33 0.45 100.08 

A3.lli 1. 013 .236 .003 .006 .005 .104 .123 .004 

3 59.48 24.10 0.66 n. d. 0.39 8.21 6.67 0.49 n. d. 100.00 

A3.III .991 .236 .004 (.008) .010 .146 .107 .005 

I 
RANG 4. DOCALCIC. LABRADORASE. (C. I. P. W., 1902.) 

'1 53.43 28.01 0.75 n. d. 0.63 11.24 4.85 0.96 trace 99.87 

A 4. IV .891 .275 .005 (.010) .016 .201 .078 .010 

2 54. 62 26.50 0.76 0.57 0.74 9.88 . 4. 50 1.23 0.91 99.71 2.70 

A 3. III .910 . 260 .005 .008 .019 .177 .073 .013 

3 54.47 26.45 1.30 . 0. 67 0.69 10.80 4.37 0.92 0.53 100.20 2.72 

A 3. III .908 .260 .008 .009 .017 .193 .071 .010 

4 51.62 24. 25. 1. 65 5.30 1. 21 9.97 3.49 1.27 0.72 0.10 99.78 2.80 

A 3. III .860 .237 .010 .074 .030 ·.179 .056 .014 ,001 

I 

52.86 26.68 1.03 0.74 0.38 10.93 4.44 0.92 1.49 0.11 0.25 0.33 0.02 C02 trace 100.26 
Zr02 trace 

5 
s 0.05 

A 1. I .881 .262 .006 .010 .010 .195 .072 .010 .003 .002 - BaO 0.03 

49.78 29.37 0.34 0.60 ·1. 01 11. 86 4.39 0.46 1.76 none 0.08 BaO none 9~.80 2.676 - SrO none 
6 

A 2. II .830 .288 .002 .008 .025 .211 .071 .005 - ,001 

7 53.42 28.36 1. 80 n. d. 0.31 10.49 4.82 0.84 n. d. 100.04 

A 4. IV .890 .278 .011 (.022) ,008 .187 .077 .009 

8 '53; 02 27.75 2.92 n. 'd. 0.93 10.12 4.67 0.81 n. d. 0.12 100.36 

A 4. IV .884 .273 .. 018 (. 036) .023 .180 .076 .009 .002 

9 52. 80 28.57 0. 19 0.43 0.27 12.17 4. 82 0.56 n. d. none s 0.24 100.05 

A 3. III .880 .280 .001 .006 .007 • 218 .077 .006 -

1 0 47.31 28.52 0.21 4.50 0.19 14.55 2.59 0.81 0.93 0.05 0.08 0.09 Zr02 trace 99.93 2.695 

A 2. II • 789 .280 .001 .063 .005 • 260 .042 .009 - - . 001 

11 55.01 28.31 n. d. 0.73 0.40 10.42 4.52 0.61 100.00 

4, IV .917 .277 - .010 .010 .185 .072 .006 ' A 

12 148.25 27.68 0.31 1.38 3.76 13. 15 3.'08 0.20 1.64 0 .. 22· 0.02 0.06 99.75 

2. II .804 .271 .002 .019 .094 . 235 .050 .002 
.. 

.003 - -A 

RANG 5. PERCA~CIC. CANADASE. (C. I. P. W.; 1902.) 

1 45.78 30.39 1. 33 1. 22 2.14 16.66 1. 66 0.10 0.51 

I 
99.79 2.83 

3. nr • 763 .298 .008 .017 .054 .297 .027 .001 ' A 
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ORDER 5. PERFELIC. CANADARE-Continued. 

SUBRANG 5. PERSODIC. KITLIMOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

2 !.5.3.5.0. Q 2.10 hy 0.90 Kamenouchky, Not stated. Dupu.rc and Pamfil, Plagiaplite. 
or 2.22 mt o. 70 Ural Mountains. B. Soc. Min. Fr., ab 64.45 
an 28.91 XXXIII, p. 369, 
c 0.51 1910. 

3 !.5.3.5.0. Q 1.86 di 4.15 Koswinsky1 Not stated. Duparc and Pamfil, Plagiaplite. 
or 2. 78 wo 0.46 IGtlim District, . B. Soc. Min. Fr., ab 56.07 
an 34.47 Urall\Iountains. XXXIII, p. 369, 

1910. 

SUBRANG 4-5. PRESODIC. LABRADOROSE. (C. I. P. W., 1902.) 

1 !.5.114.( 4)5. or 5.56 df 3.19 Nain, A. Wichmann. A. Wichmann, Anorthosite. In W. T., p. 205. 
ab 35.14 ol 1.00 Labrador. Z.D.G.G., an 51.99 
no 3.12 XXXVI, p. 491, 1884. 

2 !.5.114.4(5). Q 1. 26 di 0.65 Mount Marcy, A. R. Leeds. A. R. Leeds, Norite. Not in W. T. 
or 7.23 hy 2.00 Adi1·ondack N. Y. St. Mus. A. R. 
ab 38.25 mt 1.16 Mountains. XXX, p. 92, 1878. ffil48.37 

New York. 

3 !.5.4.(4)5. Q 1. 92 df 3.06 Mount Marcy, A. R. Leeds. A. R. Leeds, Norite. Not in W. T. 
or 5.56 by 0.40 Adirondack N.Y. St. Mus. A. R. 
ab 37.20 mt. 1.86 Mountains, XXX, p. 92, 1878. an 49.76 

New York. 

4 !(II) .5.4.4. or 7. 78 df 0.49 Rand Hill, E. W. Morley, H. P. Cushing, Quartz 
ab 29.34 ~{ t~g Altona, N.Y. St. Mus. A. R. gabbro. 
an 49.21 Clinton County, LIII, p. R58 (1899), mt 2.32 

New York. 1901. 

5 !.5.114.(4)5. Q 0.60 df 1. 76 Forest, W. T. Schaller. F. Bascom, Anorthosite 
or 5.56 hy 0.30 Pennsylvania. U. S. G. S. rec. lab. gneiss. ub 37.73 mt 1. 39 
an 50.04 n 0.46 

ap 0.67 

6 !.5:4.115. or 2. 78 ol 2.46 Carlton Peak, A. N. Winchell. A. N. Winchell, Plagioclasite. In W. T., p. 205. 
3b 28.82 mt 0.46 :Minnesota. A. G., XXVI, an 58.66 
no 4.54 p. 281, 1900. 

7 !.5.4.( 4)5. or 5.00 ol 2.80 Ogne, C. F. Kolderup. C. F. Kolderup, Labradorite In W. T., p. 205. 
ab38.25 n. Ekersund, Berg. Mus. Aarb., rock. an51.99 
no 1.14 Norway. 1896, No. 5, p. 96. 
c 0.51 

8 1.5.4.115. or 5.00 ol 5.08 N em· Lister, C. F. Kolderup. C. F. Kolderup, Labradorite In W. T., p. 205 
ab 37.73 il 0.30 Norway. Berg. Mus. Aarb., rock. an50.04 
no 1. 14 1896, No. 5, p. 113. 
c 0.82 

9 !.5.4.115. or 3.34 di 2. 75 Holseno, Lillejord. C. F. Kolderup, Labradorite 
n.b 34.58 WO 1.04 n. Bergen, Berg. Mus. Aarb., rock. an 54.77 mt 0.23 
no 3.12 Norway. 1903, No. 12, p. 36. 

10 I(II) .5.411 .411 • or 5.00 di 7.63 Hutberg, 0. Hauser. F. Tannhauser, Gabbro 
ab 14.67 ol 3.68 1 Neurode, Sb. Pr. Ale Wis., aplite. an 63.66 mt 0.23 
no 3.98 · Silesia. 1908, II, p. 1074. 

11 !.5.4.115. Q 3.54 by 2.32 Turtschinka, J. Morozewicz. W. Tarassenko, Labradorite In W. T., p. 205 
or 3.34 Nolhynia, Ref. N.J., 1899, I, rock. ab 37.73 
an 51.43 RuSSla. p. 463. 
c 1. 43 

12 !(II) .5.4 .5. or 1.11 df 3.52 New Caledonia Boiteau. A. Lacroix, Diorite (leu-
ab 23.00 ol 6.92 C. R., CLII, cocratic). an 60.88 mt 0. 46 
no 1. 70 il 0. 46 p. 820, 1911. 

SUBRANG. NOT NEEDED. 

1 I(II).5."5.0. or 0.56 di 5.96 Burnt Head, E. C. E. Lord. E. C. E. TJord, Anorthosite. In W. T., p. 207. 
ab 12.05 ol 2.68 Monhegan Island, A. G., XXVI, an 75.06 mt 1.86 
ne 1.14 Mai.ne. . p. 340, 1900. 
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CLASS I. PERSALANE-Continued. 

RANG 5. PERCALCIC. CANADASE-Continued. 

No. Si02 Al20 3 -Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
--- --- ----------------------

2 45.0 32.5 0.2 3.0 0.7 17.1 0.8 0.2 n. d. 0.3 100.8 

B3. IV . 750. • 319 .001 .042 . 018 .305 • 013 .002 . 004 

3 49.03 27.89 l. 47 l. 89 l. 89 14.11 l. 33 0.49 0.74 0.07 0.60 0.29 C02 0.17 100.22 
SO a 0.25 

A2. II . 817 • 274 .009 .026 .047 • 252 .021 .005 .008 .002 

4 47.11 28.57 2.66 n. d. 0.98 17.01 1.05 0.11 2.11 99.60 2.640 

A4. IV . 785 . 280 .017 (.034) .025 . 304 • 017 ·,.001 

5 47.60 29. 77 0.35 1.60 l. 21 14.80 l. 98 0.34 0.64 0.36 0.10 0.37 99.12 2.70 

B2. III • 793 .292 .002 .022 . 030 . 264 .032 .004 . 001 .005 

6 44.59 33.71 0.29 n. d. 0.26 17.80 0.97 0.39 1. 63 0.36 0.16 100.Hi 2.693 

A4. IV • 743 . 330 .002 (.0~) .007 . 318 .016 . 004 .001 

7 47.70 32.80 0.90 0.40 0.15 15.50 2.00 0.50 0.50 100.45 2.75 

A3. III • 795 .322 .006 .006 .004 • 277 .032 ·.oo5 

8 45.73 33.54 0.11 0.47 0.29 17.67 1. 30 0.14 0.80 0.02 0.03 100.10 

A2. II • 762 .329 . 001 . 007 • 007 . 316 . 021 . • 001 - -

CLASS I. PERSALANE. 

RANG 1. PERALKALIC. MIASKASE. (C: I. P. W., 1902.) 

I 
1 53.56 24.43 2.19 l. 22 0.31 l. 24 6.48 9.50 0.93 0.10 99.96 

A 3. III .893 • 240 • 014 .017 .008 .022 .104 .101 . 001 

2 55.11 21.28 2.64 1. 29 0.59 2.82 6.24 8.36 0.58 0.14 0.48 0.27 0.08 C02 0.08 99.96 2.666 

A 2. II • 919 .209 .017 .018 . 015 .050 .101 • 089 .006 . . 002 . 001 

·A 

53.09 21.16 l. 89 2.04 0.32 3.30 6.86 8.42 1.13 0.24 0.11 0.15 0.20 C02 0.82 100.48 
Zr02 0.04 

1. I .885 • 208 . 012 .028 .008 .059 .111 .089 .001 .001 . 003 
• SOa . none 
Cl 0.02 

3 

s 0.08 
BaO 0.61 

4 58.89 19.67 l. 79 l. 23 0.17 l. 31 4.41 11.00 1.11 0.59 100.17 2.557 

A 3.ill .982 .193 .011 .017 .004 . 023 . 071 .117 . 008 

5 55.87 20.85 2.34 1.10 0.48 3.07 4.81 10.49 0.34 0.79 0.11 C02 none 100.55 2.551 
Zr02 0.07 

• 204 • 015 • 012 .055 .077 .112 . 010 .001. 
SO a 0.14 A1.l • 931 .• 015 BaO 0.09 

6 54.50 21.70 0.80 l. 98 0.54 3.20 6.40 9.14 0.89 0.27 Cl 0.49 99.91 

A2. II • 908 • 213 .005 ·.028 • 014 • 057 .103 .098 .003 

7 59.47 19.25 l. 92. 0.94 0.52 1. 66 6.86 6.89 l. 28 0.66 Zr02 (0. 20) 99.65 
l 

A3. III .991 .189 • 012 . 013 . 013 .. 030 .111 • 073 . 008 

8 56.10 22.03 0.30 4.50 0. 72 0.70 6.73 6.54 1.40 0.50 0.30 99.82 

A.2. II • 935 • 216 • 002 • 063 . 018 . 013 .'108 .069 . 006 • 004 

I 



NQ. Symbol. 

2 111.5.5.0. 

3 1(11).115.'15.0. 

4 I(II) .5.115.0. 

5 111 .5. ( 4)5.0. 

() 1.5.5.0.0 

7 1.5.(4)5.0. 

8 1.5.5.0.0 

1 1.6.1(2).3. 

2 1(11).6.1".3. 

3 1(11).611.1.3. 

4 !.(5)6.1.3(4).' 

5 I(II) .6.111 • 11~. 

6 I(II).6.111.3. 

7 111 .(5)6.1.3( 1 ). 

8 I11 •116.111.3(4). 

SUPERIOR ANALYSES OF FRESH ROCKS. 1.5.5.0-!.6.1.3. 

ORDER 5. PERFELIC, CANADARE-Continued. 

SUBRANG. ·NOT NEEDED-Continued. 

Norm. Locality. Analyst. Reference. 

or 1.12 
nb 6. 81 
nn 84.79 

Q 6.90 
or 2. 78 
nb 11.00 
nn 68.11 
c 0.31 

Q 3.12 
or 0.56 
nb 8. 91 
an 72.

0
84 

Q 0.18 
or 2.22 
nb 16.77 
nn 71.17 

or 2. 22 
nb. 7. 07 
an86.18 
no o. 71 

Q 0.90 
or 2. 78 
ab 16.77 
an 77.01 
c 0.82 

or 0.56 
nb 10.48 
nn 85.35 
no 0. 28 

or 56.15 
ab 3.67 
nn 6.12 
no 27.55 
c 1. 33 

or 49.48 
nb 1:3.86 
au 5.28 
ne 21.16 

or 49.48 
ab 8.12 
an 2.22 
ne 27.12 
cc 1. so 

or 65.05 
ab.l2.05 
an 1. 39 
no 13.63 

or 62.27 
ab 3. 67 
an 4. 73 
ne 19.32 
th 0.28 

or 54.49 
ab 2.36 
an 5. 28 
ne 25.98 
hl 0.82 

or 40.59 
ab 37.20 
an 1. 39 
ne 11.36 

or 38.36 
ab 31.44 
an 3. 61 
ue 13.63 
c 2.65 

~ 

hy 5. 46 Saint Vincent, Arsandaux. A. Lacroix, 
ol 0.92 West Indies. Mont Pelee, mt 0. 23 
il 0.61 p. 598, 1904. 

hy 5.89 Nieder Ramstadt, Stadler. G. Klemm, 
mt 2. 09 Bl. Rossdorf, Erl. G. Kt. Hess., il 1. 22 
ap 0. 67 Hesse. Bl. Rossdorf, 

p. 29, 1912. 

di 9.84 Schl umpskoppe, 0. Hauser. F. Tannhauser, 
by 2.02 Neurode, Sb. Pr. Ak. Wiss., 

Silesia. 1908, II, p. 1071. 

di 1. 86 Richterhof, E. Donath. ''r· Bergt, hy 5.24 S. Bohemia. Z. D. G. G., mt 0. 46 
il 0.15 LXI, p. 78, 1909. 

di 1.14 Crocetta, E. Manasse. E. Manasse, 
ol o. 48 S. Pieroin Pr. Soc. Tosc., ap 0.34 

Campo, Elba. XII, p. 222, 1901. 

hy 0.40 Statue of Khephren, J. Couyat. J. Couyat, 
mt 1.39 Near Assuun, B. Soc. Fr. Min., 

Egypt. XXXI, p. 3·10, 1908. 

di 2.07 New Caledonia. Boiteau. A. La Croix, 
ol 0.34 C. R., OLII, mt o. 23 p. 819, 1911. 

0 

ORDER 6. LENDOFELIO: RUSSARE. (0. I. P. W., 1902.) 

SUB.RANG 3. SODIPOTASSIC. BEEMEROSE. (C. I. P. W., 1902.). 

ol 0.86 Beemersville, L. G. Eakins. J. P. Iddings, 
mt 3.24 Sussex County, U.S. G. S. B. 150, 

New Jersey. p. 211, 1898. 

di 3. 24 Kruger Mountain, M. F. Connor. H. A. Daly, 
wo 1.04 Okanagan nan~e, Can. G. S. Mem. 38 mt 3.02 
il 0.91 British Columbia. (1), p. 453, 1912. 
hm 0.64 
ap 0. 67 

di 5. 45 Diamond Joe H. S. Wash- H. S. Washington, 
WO 0.81 Quarry, ington. J. G., IX, p. 611, mt 2. 78 
il 0.15 Magnet Cove, 1901. 
ap 0.34 Arkansas. 

di 4.34 Pic:ota,. A. Zilliacus. Kraatz-Koschlau and 
mt 2.55 Serra de Hackmann, 

Monchique, T.M.P.M., 
Portugal. XVI, p. 252, 1896. 

di 2.59 Pog-gio M nratella, H. S. Washing- H. S. Washington, 
WO 3.02 :Lake Bracciano, ton. R. C.H.., p. 47, 1906. mt 1. 16 
il 1.52 Italy. 
hm 1.44 

di 7.98 Eruption of 79, Pisani. A. Lacroix, 
WO 0.46 Pompeii, N. Arr.h .. Mus. (4), · mt 1.16 
il 0.46 · Vesuvius. IX, p. 129, 1907~ 

di 2.81 Near Castel Ferru, H. S. \Vashing- H. S. Washi}eton, 
wo 1. 39 Monte Ferru, ton. A.J. S., X XIX, mt 1.39 
il 1. 22 Sardinia. p. 520, 1915. 
hm0.96 

ol 7. 28 Tscheremschanka Z. Weyberg. Z. Weyberg, 
mt 0.46 River, limen Rei. N.J., 1912, I, il o. 91 

"Mountains, p. 398. 
Russia. 
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Rock.name. Remarks. 

Troctolite. Inclusion in 
andesite. 

Gabbro. 

Anorthosite. 

Anorthosite. 

Anorthitic 
inclusions 
in granite. 

Anorthosite. 

Anorthosite. 

I 

Nephelite 
syenite. 

In W. T., p. 207. 

Nephelite 
syenite. 

- .. 
Foyaite. In W. T., p. 207. 

Leu cite- In W. T., p. 207. 
tinguaite 
vitrophyre. 

J .. eucite Incomplete in 
phonolite .. J. G., V, p. 49, 

1897. 
In \Y. T., p. 207. 

Leu cite 
phonolite 
pumice. 

Phonolite. 

l\fiascite. 
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CLASS I. PERSALANE-Oontinued. 

RANG 1. PERALKALIC. MIASKASE-Continued. 

I 

H20- Ti02 1 P 20s No. Si02 Al20 3 Fe20 3 FeO MgO OaO Na20 K20 H 20+ MnO Inclusive. Sum. Sp.gr. 

----------------

9 58.72 21.50 1. 78 n. d. 0.75 1.72 7.10 7.48 0:68 0. 19 Cl · trac':l 99.92 

A4. IV • 979 • 211 .011 (.022) .019 . 030 .115 .080 . 002 

10 55.38 23.74 0.63 1. 26 0.81 0.67 5.29 10.05 1.12 0.38 trace 0.06 trace C02 0. 05 99.57 
Zr02 0. 06 

A2. II .923 • 233 .004 .018 .o2o .012 .085 .107 
Cl. trace 

- - - SO a 0.07 
BaO trace 

11 56.26 21.19 0.75 1.37 1. 87 0.49 5.86 11.42 n. d. 0.15 0.06 C02 
NaCl 

0. 24 
0.09 

100.00 

A2. II .938 • 208 .005 .019 .047 .009 .095 .121 . 002 . 001 
F 0.25 

12 58.00 22.52 1. 37 1. 01 0.85 0.90 6.93 7.72 1.71 ·o.19 101.20 

B3. IV .967 .221 .009 .014 .021 .016 .111 .082 .002 

R:ANG 1. PERALKALIC. MIASKASE. 

1 56.31 20.11 3.93 1. 45 0.36 0.62 8.76 4.65 1.13 2.82 0.13 0.60 Zr02 in Ti02 101.02 2.67 
Cl 0.15 

A 2. II .939 .197 . 024 . 020 .009 . 011 . 141 . 050 .035 . 001 . 008 

2 59.68 23.48 0.59 0.37 0.21 0.26 9.52 4.68 0.66 none none none C02 0.04 99.49 

A 2. II • 995 • 230 . 004 . 005 . 005 .ooso .153 • O.'iO - - -

3 58.30 21.38 1. 05 2.04 0.22 0.95 8.66 6.06 0.45 0.35 0.10 0.04 trace C02 none 100.05 
Zr02 0. 02 

1. I .007 
SO a 0.08 

• 972 • 210 . 029 . 006 . 017 . 140 . 065 ) • 001 - - Cl 0.35 A 
BaO none 

58.77 22.53 1. 54 1.04 0. 19 0.74 9.62 4.89 0.90 0.07 0.31 trace Zr02 0.11 100. 71 2.596 
BaO DODO 

4 

A 2. II .980 • 220 . 010 • 014 .005 . 013 . 155 . 052 . 004 -

56.75 20.69 3 .. 52 0.59 0.11 0.37 11.45 2.90 3.18 0.04 0.30 trace SOu trace 100.18 2.474 
Cl 0. 28 5 
BaO none 

A 2. II .946 . 203 . 022 . 008 . 003 . 007 .185 . 031 .004 -

54.22 20.20 2.35 1. 02 0.29 0.70 9.44 4.85 5.57 0.42 0.38 0.11 0.19 C02 trace 99.74 
SO a none 6 
BaO trace 

A 2. II .904 .198 .015 . 014 .007 . 012 .152 . 052 . 005 . 001 .003 

7 54.77 21.41 2.46 0.68 ()'. 18 0.47 9.53 4. 97 4.61 0.17 o~o8 0.07 0 .. 68 C02 0.03 100.11 

A 2. II .913 • 210 .015 .010 . 005 .008 .153 .053 • 001 - .010 
I 

53.57 22.46 1.01 0.92 0.37 1.49 10.22 5. 14 2.97 0.43 0.20 0. 11 0.56 C02 0.95 100.57 s 0.17 8 

A 2. II .893 .220 .006 • 013 .009 .027 .165 • 054 .003 .001 .008 

9 54.79 22.87 1.74 3.24 1.92' trace 10.75 4. 06 n. d. trace Zr02 0.07 99. 75 
Cl 0.54 
F 0.08 

A 3. III • 913 .224 .011 .045 .048 - .174 .043 -

1 0 58.60 20.98 2.22 0.44 0.33 1. 13 8.,38 5.49 1.92 99.69 
I 

A 3. III .977 .205 .014 .006 .0()8 .020 .135 .059 

1 57. 86 20. 26 2. 35 0. 39 0.04 0. 89 9.47 5. 19 2.40 0.21 0. 22 0.03 0.21 C02 none 99.97 
Zr02 0.15 1 
SOu 0.06 

1. I • 964 .199 .015 .005 .001 . 016 .153 .055. .003 - .003 Cl 0.08 A 
s 0.03 
BaO 0.09 
SrO 0.04 
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ORDER 6. LENDOFELIC. RUSSARE-Continued. 

SUBRANG 3. SODIPOTASSIC. BEEMEROSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
9 :LG.l.311• or 44.48 di 3. 25 Nosy Komba, Pisani. A. TJacroix, Ditroite. 

ob 25.68 ol 2.16 Madagascar. Mat. :Min. Mad., I, an 4. 45 il 0.30 
no 18.74 p. 19, 1902. 

10 I.G.l..S.Q. or 59.49 ol 2. 83 Near Itsr.han, H. S. Washing- H. S. Washington, Nephelite 
ab 9. 43 mt 0. !J3 East Cape, ton. A. J. S., XIII, syenite. an 3. 34 
no 19.03 Siberia. p. 176, lflOl. 
c 2.96 

11 I(H) .6(7) .1. .113. or 58.38 ac 2. 31 Zerafshan, N0t stated. J. Preobrajensky, Socialite 
lc 6. 98 ns 0. 37 Turkestan. Ann. Inst. Pet. Grt., syenite. no 24.71 di 2.04 
hi 0.09 ol 4. 60 XV, p. 316, 1911. 

il 0. 30 

12 1.116.111.311 • or 45.59 ol 1. 78 Mares Peak, Hind en. C. Schmidt, Phonolite. 
ab 27.25 mt 2. 09 Celebes. in Saras.in, Ins. an 4.45 il 0.30 
no 16.76 Celebes, IV, p. 18, 
c 1. 22 1901. .. 

SUBRANG 4. DOSODIC. l\IIASKOSK. (C. I. P. W., 1902.) 

1 I 11 •11(i.'l A. or 27.80 n 4. 26 Naujakasik, C. Detlefsen. N. V. Ussing, Foyaite. 
ab 44.54 hro 3.84 llimausak G. Julhb., on 1. 67 pf 0. 27 
no 15.90 ru 0.40 Region, Green- p. 132, 1911. 

ap 0.34 land. 

2 1."6.1.(3)4. or 27. RO ol 0.45 Blu0 Mountain, N. N. Evans. A clams~ nd Barlow, Nephelite Also in Tr. R. 
ab 49.25 mt 0. 93 Methuen Town- Can. G. S. Mem. 6, syenite. See. Can., II, an 1.39 
ne 16.76 ship, Hmifrew 

' 
p. 295, 1910. (4), p. 52, 

c 2.24 County, Ontario. \ 1909. 

3 I I.G.l.114. or 3fl.14 di 1. 67 Reel Hill, H. S. ·washing- Pirsson and Washing- Nephelite In W. T., p. 207. 
ab 35.11 ol 2.19 New Hampshire. ton. ton, syenite. on 2. 78 mt 1.62 
no l!l. 31 il 1.15 A .. T. S., XXIII, 
hl 0.59 p. 273, 1~07. 

4 I.G.l.·.1.8. or 28.91 ol 0.35 Salem Neck, H. S. Washin~- H. S. Washington, Foyaite. In W. T., p. 207. 
ab 42.97 mt 2. 32 Essex. County, ton. J. G., VI, p. 803, an 3. 61 il 0. 61 
no 20.73 :Masaach usetts. 1898. 

5 I(Il).6.1.4(5). or 17.24 ac 6.01 Pickarcls Point, H. S. Washing· H. S. V\Tashington, Analcite Also in J.G.,VII, 
ab 46.64 di 0. 65 Manchester, ton. A . .T. S., VI, p.' 185, tinguaite. ,. 120, 1899. no 23.57 WO 0.46 

rot 0. 93 Essex County, 1898. In TV. T., p. 207. 
il 0.61 Massachusetts. 
hm0.80 

G I 11.G.l.4. or 28.91 ac 2. 77 Southboro, , H. N. Stokes. U.S. G. S. B. 148, Phonolite Cf. H. s: '\Vasb-
ab 33.54 di 2. 26 .. Massachusetts. p. 77, 1897. (tinguaite). infton, .T. G., ne 23.28 rot 2.09 

il 0. 76 V I, p.121, 
ap 0.34 1899. 

In W. T., p. 207. 

7 !.6.1.4.8. or 29.47 di 0.92 Mount Solon, J. W. Watson. Watson and Cline, Nephel.ite. 
ab 35.63 ol 0. 41 Augusta County, B. G. S. A., XXIV, syenite. an 1.11 mt 3.48 
ne 24.14 il 0.15 Virginia. p. 316, 1913. 

8 I11.6(7).1.4. or 30.02 di 4. 92 Mount Solon, J. G. Dinwid- Watson and Cline, Nephelite 
ab 25.15 wo 0. 35 Augusta County, die. B. G. S. A., XXIV, syenite. an 0. 28 rot 1.39 
no 33.23 i1 0.46 . Virginia. p. 316, 1913. 

ap 0.34 

9 I(II).611.1.4. or 23.91 ol 6.83 Near'\Vausau, W. W. Daniells. S. Weidman, Sodalite-·ab 36.94 mt 2.55 Wisconsin. J. G., XII, p. 552, nephelite no 28.26 
hl 0.94 1904. syenite. 
c 1.53 

10 1.116.1.4. or 32.80 di 1. 73 Black Hills, H. N. Stokt:s. W. Cross 1 Phonolite. Same as next ab 41.40 wo 0.12 South Dakota. u.s. G. S. B. 148, below, No. 11. an 3.06 mt 1.39 
no 15.90 hro 1.28 I ·p. 114, 1897. In W. T., p. 209. 

11 1'1 .6.1.4. or 30.58 ac 4.16 Black Hills, W. F. Hille- W. Cross Phonolite. Same as next ob 38.51 di 0. 22 South Dakota. brand. u. s. G. s. B. 150, above, No.lO. ne 20.02 WO 1. 74 
rot 0. iO p. 193, 1898. In W. T., p. 209 
il 0.46 
hm 0.48 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. MIASKASE-Continued . . 
I 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- -------------------------
12 58. 70 19.26 3.37 0.58 0.76 1.41 8.55 4. 53 2.57 0.07 trace 0.10 0.10 100.00 

A3. III .978 .189 • 021 .008 .019 .025 .138 .048 - .001 . 001 

13 59.13 22.20 2.04 0. 33 none 0.58 10:20 4.35 1. 23 0.37 0.07 0.05 0.05 C02 none 100.82 2.639 
Zr02 0.02 
F 0. 20 

A1. I .986 • 218 .013 .005 - .010 .165 .047 .001 - - s none 
V20a none 
BaO none 
SrO none 

14 60.02 20.98 2. 21 0.51 trace 1.18 8. 83 5.72 0.70 trace trace Cl trace 100.15 2.576 

A3. III 1. 000 .206 .014 .007 - .021 .142 .061 - -- 13° 

15 59.38 19.47 1. 60 1.19 0.36 1. 96 7.80 5. 83 0.69 0. 11 0.58 0.08 0. 15 Zr02 0.10 100.05 
SO a 0.37 
Cl 0. 22 

A1. I .990 .191 .010 .017 .009 .035 .1-26 .062 .007 - . 002 BaO 0.13 
SrO 0.03 
Li20 trace 

16 59.00 20.07 1. 58 0.65 0. 10 1. 05 8.34 5.63 2.03 0. 24 0. 29 0.05 0. 12 C02 0.26 99.92 Zr02 0. 20 
SO a 0.07 

Al. I .983 .197 .010 .009 .003 • 019 .134 . 060 .004 - .002 Cl 0. 24 
(, BaO trace 

SrO none 
LhO trace 

17 58.98 20 .. 54 1.65 0.48 0. 11 0. 67 9.95 5.31 0.97 0.19 0.24 0.04 0.26 Zr02 0. 20 100.07 SO a 0. 20 
Cl 0. 28 

A1. I .983 • 201 .010 . 007 .003 • 012 .161 . 056 .003 - .004 BaO none 
SrO none 
Li20 trace 

18 58.78 20.03 1.87 0.49 0.16 0.83 9.36 5.50 1. 57 0.31 0.29 0.03 0.15 Zr02 0.17 100.24 SO a 0.12 
Cl 0. 58 

A1. I .980 .196 .012 .007 .004 . 014 .151 .059 .004 - .002 BaO none 
SrO none 
LhO trace 

19 58.64 19.62 2.17 0.42 0.37 1.24 8.39 5.26 2.40 0.34 0.20 0.03 0.20 C02 0. 23 99.74 2.52 Zr02 0.09 
Cl 0.14 

A1. I .977 .192 . 014 . 006 .009 . 022 .135 .056 .003 -- .003 BaO trace 
SrO trace 
LhO trace 

20 58.99 19.01 ·1. 74 0.59 0.27 2.02 9. 11 5.07 1.24 0.38 0.21 0.04 '0. 08 C02 none 99.97 Zr02 0.07 
SOa 0.96 

A 1. I .983 .185 .011 .008 .007 .036 .147 .054 .003 - .001 Cl 0.15 
BaO 0.02 
SrO 0.02 
LhO trace 

21 56.24 21.43 2.01 0.55 0.15 1. 38 .10.53 5.74 0.86 0.12 0.26 0.06 0.08 Zr02 0.09 99.86 2.619 SOa '0.10 
Cl ·0.12 

Al. I .937 . 210 . 013 . 008 . 004 • 025 . 170 • 061 • 003 - . 001 F trace 22° 
s 0.03 
Cr20a none 
NiO none 
BaO 0.08 
SrO 0.03 
Li20 trace 

22 52. 83 20.70 2.84 1.19 0.41 1.00 9.94 4.87 5.13 0.37 0.16 0.03 trace C02 0.15 99.68 
SOa trace 
Cl 0.00 

A2. II .880 • 203 .018 .017. .010 .018 .160 .052 .002 - -

23 54.92 20.81 1.28 1. 36 0.37 0.95 8.95 7.26 1. 34 0.43 trace none C02 0.12 99.65 2.581 
SO a 0.07 

A2. II 
Cl 1.28 

. 915 • 204 .008, .019 .009 .017 .145 .078 .005 - -

24 56.43 22. 25 2.66 0.97 trace 1.35 11.12 2.77 2.05 trace trace 99.66 2.54 

A 3. III .941 • 218 .017 .014 - .025 .179 .030 "' - -
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12 111.(5)6.1.4. or 26.69 di 4.10 Shields River, W. H. Melville. Wolff and Tarr, Acmite In W. T., p. 209. 

nb 48.47 mt 2.09 Crazy Mountains, B. 1\lus. Comp. Zool., trachyte. 
(\fl 0. 83 hm 1.92 
no 12.92 Gp 0.34 Montana. XVI, p. 232, 1893. 

13 1.6.1.4.0. or 26.13 wo 0.4G Near Libby, G. Steiger. E. S. Larsen, Nephelite 
nb •16. 89 mt 0. 93 Montana. U.S. G. S. ec. lab. syenite. 
(\Jl 1. 67 il 0.15 
no 21.44 bm 1.44 

14 1.6.1.4.0. or 33.92 WO 2.09 Bet. Florissant L. G. Eakins. W. Cross, Phonolite. Also in 
nb 42.70 mt 1.62 and Manitou, Pr. Colo. Sc. Soc., U.S. G. S. 
(\Jl 0.83 bm 1.12 
no 17.18 El Paso County, II, p. 169, 1887. A. 1"{.. ~6, 

Colorado. p. 39, 1895. 
In W. T., p. 209. 

15 111.(5)6.1.114. or 34.47 di 2.44 Bull Cliff, W. F. Hille- \V. Cross · 1 Phonolite. In W. T., p. 209. 
I 

nb 42.44 WO 1.51 Cripple Creek, brand. u. S. G. S. A. R. 16, 
(\0 3. 06 mt 2.32 
no 10.51 il 1.06 Colorado. p. 43, 1895. 
hl 0.35 
th o. 71 

16 !.(5)6.1.114. or 33.36 di o. 65 Big Bull Mountain, W. F. Hille- W. Cro8l3, Phonolite. In W. T., p. 209. 
nb 43.75 wo 1.04 Cripple Creek, brand. U. S. G. S. A. R. 16, 
(\Jl 1. 95 mt 1.62 
no 13.20 n 0. Gl Colorado. p. 39, 1895 .. 
hl 0. 35 hm 0.48 
th 0.14 

17 I11.6.1.4. or 31.14 ac 4.16 l\·[itre Peak, W. F. Hille- W. Cross Phonolite. In W. T., p. 209. 
nb 39.30 di 2. 64 Cripple Creek, brand. u. s. G. s. A. R. 16, no 19.88 il 0.46 
hl 0. 47 Colorado. p. 39, 1895. 
th 0.43 

18 1.6.1.4.0. or 32. SO ac 1. 85 Straub Mountain, W. F. Hille- W. Cross Phonolite. In W. T., p. 209. 
ab 41.65 di 0. SG Cripple Creek, brand. u. s. G. s. A. R. 16, no Hl.33 wo 1.16 
hl 0. 94 mt 1.16 Colorado. p. 39, 1895. 
th 0.28 il 0.61 

hm0.48 

19 I11 •116.1.4. or 31.14 di 1. 94 Rhyolite Mountain, W. F. Hille- W. Cross, Phonolite. In W. T.-, p.209. 
Gb 44.54 WO 1.39 Cripple Creek, brand. U. S. G. S. A. R. 16, 
(\11 0. 28 mt 1.39 
no 14.20 il 0:46 . Colorado. p. 39, 1895 . 
hi 0. 23 hm 0.28 

I 
20 111 •116.1.4. or 30.02 ac 0. 92 Mount \Vaas, W. F. Hille- L. M. Prindle, Noselite 

ab 45.32 di 1. 51 La Sal Mountains, brand. U. S. G. S. B. 228, syenite no 12.64 WO 3.36 
hl 0. 23 mt 1. 39· Utah. p. 191, 1904. porphyry. 
th 1. iO il 0. 46 

hm 0.48 

21 I(II).611.1.4. or 33.92 ac G. 01 Pleasant Valley, W. F. Hille- W. Cross, Phonolite. In W. T., P.· 211. 
ab 23.58 ns 0. 93 · Colfax County, br~nd. u.·s. G. s. B.168, no 29.54 di 2.10 

WO 1.86 New Mexico. p. 171, 1900. 
il 0.46 

22 I(II).6(7).1.4.· or 28.91 'ac 4.16 San Jose, H. S. Washing- G. I. Finlay, Tinguaite. AlsoinJ. F. 
a:b 25.68 di 3.65. Tamaulipas, ton. Ann. N.Y. Ac. Sci., Kern£' Tr. no 28.97 WO 0.26 Mexico. XIV, p. 281, 1903. Am. nst.M. mt 2.09 

il 0.30 Eng., 1905, 
p. 894. 

In W. T., p. 211. 

23 1.6.1.114. or 43.37 di 2.51 Cabo Frio, F. E. Wright. F. E. Wright, Nephelite 
ab 22.53 ol 0.34 Rio Janeiro, T.M. P.M., XX, aplite. 
an 1. 67 mt 1. 86 Brazil. p. 288, 1901. no 21.87 il 0. 76 
hl 2.11 
th 0.99 

24 !.6.1.4(5). or 16.68 WO 1. 86 Wolf Rock, Phillips. Cited in J. J. H. Teall, Phonolite. Not in W. T. 
ab 48.21 mt 3. 25 n. Lands End, Brit. Petrog., 
an 2.50 hm 0.48 Cornwall. p. 368, 1888. no 24.71 
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------------------- --------- ------
25 59.52 21.24 2. 71 0.48 0.12 0.48 10.72 3.92 0.50 trace .trace CO a 0. 21 100.06 

ZrOa 0.16 

A3. III .992 .208 .017 .007 .003 .009 .173 .041 - -

26 56.67 22~ 42 1.82 0.80 1.33 0.28 8.52 7.32 1. 18 0.24 0.01 trace Cl trace 100.59 

A2. II .945 .220 .011 .011 .033 .005 .137 .078 .003 - -

27 53.96 21.78 0.62 2. 55 0.54 1.93 8.61 7.02 ,2.29 1. 03 trace 0.15 Cl trace 100.48 2.578 s trace 

A2. II .899 • 214 .004 .036 
SrO trace 

18.5° .014 .034 .139 
\ 

.074 . 013 -- . 002 LhO trace 

28 56.44 20.52 2.72 4.51 0.28 1.23 9.01 4. 80 0.75 0.12 0. 12 0.10 0.06 Cl 0.06 100.49 s 0.07 

A2. II . 941 .201 .017 .063 .007 .022 .145 . 051 .002 .001 --

29 52.04 23.92 1.46 4.18 1.50 2.38 8.36 2.37 2. 21 0. 26 0. 26 0.11 C02 0.58 99.63 

A2. II .867 .234 .009 .058 .038 .043 .135 .025 .003 .002 .002 

30 56.40 21.36 2.96 2.39 0.90 1.81 8.57 4.83 0.01 0.84 0.49 100.56 

A2. II .940 • 209 .018 .033 .023 .032 .138 .051 . 010 . 007 

31 . 52.24 20.46 3.82 0.68 0.14 2.39 10.05 6. 18 1.84 0.32 0.05 0.09 C02 1. 69 100.15 
Zr02 trace 

Al. I ."871 . 201 .024 .009 .004 .043 .162 
s trace 

.066 .004 - .001 NiO 0.05 
BaO 0.06 
SrO 0.09 

32 56.43 20.58 2.88 1.28 0.28 1.45 ,8. 62 4. 23 2.90 0.06 0.6() SO a 0.22 . 99.58 2.499 
Cl 0.07 

A2. II .941 . 202 .018 .018 
F trace 

.007 .026 .139 . 045 - . 009 

33 55.92 20.35 2.16 0.94 0.62 2.21 8.35 4. 83 3.51 trace 0. 18 0.50 SO a 0.23 100.04 2.452 
Cl 0. 06 

A1. I .932 . 200 .014 .013 . 016 .039 .135 
F trace 

.052 - . 001 . 007 Ce20s trace 
Cu 0.18 

34 55.01 21.67 1.95 1. 86 0.13 2. 12 9.78 3.54 2.17 0.27 0.08 0.22 SO a 0. 41 99.41 2.513 
Cl 0.08 

Bl. II .917 . 213 .012 .026 
F trace 

.003 .038 .158 .037 .003 - .003 Ce20a trace . 
Cu 0.12 

35 55.79 19.53 2.07 2.13 0.40 3.68 7.39 5.01 2.72 none 0. 11 0.51 C02 0. 43 99.89 2.529 
SO a none 

A2. II .930 .191 . 013 • 029 .010 .066 
Cl 0.12 

.119 .053 - .001 .007 

36 55.46 24.49 .2. 63 1.06 0.05 0.92 9.78 5. 16 0.07 0. 20 tra.ce trace 99.82 

A3.III .924 . 240 • 016 .015 .001 • 016 .158 .056 .003 - -

37 55.31 21.74 1. 77 1. 02 0.47 1.57 8. 77 6.49 1.94 0.07 trace C02 0.11 99.86 
Cl 0.60 

A3. III .922 . 2i3 .011 .014 .012 .029 .142 .069 .001 -

38 53. 19 22.57 1.98 1.72 0.49 2.55 8.86 6. 60 1.47 trace trace C02 0.11 99.91 
Cl 0.37 

A3. III . 8f!7 . 221 . 013 .024 . 012 .046 .143 .070 - -

39 56.10 22.90 0.47 1. 4.9 0.26 1.73 8.50 7. 10 0.99 trace trace .Cl 0.58 100.32 

A3. III .935 • 225 .003 . 021 .007 .030 .137 .076 - -
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25 1.6.1.4.0. or 22. SO ac 2. 77 Cevedaes, M. Dittrich. A. Osann, Aegirite-

ab 4!).25 di 0.65 Alemtejo, N.J., 1907, II, nepp.elite no 20.73 wo 0. 70 
z 0.18 mt 1. 62 Portugal. p.123. gneiSS. 

hm 0.64 

26 I.G.l.(3)4. or 43.37 ol 2. 31 Between Monchique 0. Heidenreich. Kraatz-Koschlau and Nephelite In W. T., p. 211. 
ab 23.06 mt 1.86 and Caldas, Serra Hackmann, syenite. an 1. 3!) il 0. 46 
110 26.41 hm0.48 de Monchique, T. M. P.M., XVI, 

Portugal. p.228,1896. 

27 I(II).6(7).1.114. or 41.14. di 7. 77 Picota, P. Jannasch. P. Jannasch, Nephelite In W.'T., p. 211. 
ab 14.15 ol 0.17 Serra de N.J., 1884, II, syenite. a11 0.28 mt 0.!)3 
no 31.81 il 1. !)8 Monchiq~1e, p.13. 

Portugal. 

28 I(II).6.1.4. or 28.36 dl 3. 41 Lilla Ellringe, N. Sahlbom. P. Quensel, Canadite 
ab 37.73 ol 3. 61 Almunge, B. G. Inst. Un. Ups., gneiss. an 1. 3!) mt 3.94 
no 20.73 il 0.30 Sweden .. XII, p. 190 (1913), 

ap 0. 34 1914. 

29 I(II).116.1(2).411 • or 13. !)0 ol 7.28 u.fFrtorp, N. Sahlbom. P. Quensel, Nep!lelite Mar~nal facies 
ab 47. 16 mt 2. 09 munge, B. G. Inst. Ups., syenite. · of o. 19, an 6.12 il 0. 46 
no 12.78 ap 0.67 Sweden. XII, p.185, 1914. II, 6. 2. 4. 
cc 1. 40 
c 5.30 

30 I11.6.1(2).4. or 28.36 di 2. 72 Poutelitschorr, F. Eichleiter. F. Eichleiter, Nephelite Cf. V. Hack-
ab 37.20 ol 1. 87 Kola Peninsula, Vh. Wien. G. R.-A., syenite. · mann, F(mnia, au 5.56 mt 4.18 
n6 19.03 il 1.52 Finland. XXVII, p. 218,1893. XI, No.2, 

p. 139,1894. 
In W. T., p. 211. 

31 I11.6.1.4. or 36.70 di 0.86 Pyhakuru, I. G. Sundell. I. G. Sundell, Cancrinite 
ab 22.27 WO 3.13 
an 3.34 mt 1. 39 Kuolajarvi, B. C. G., Fin. No.16, syenite. 
116 22.86 il 0.61 Finland. p. 5, :!.905. 
11C 4.11 11m 2.88 

32 I11
•
116.111.4. or 25.02 di 1.86 Magdeburg, G. F. Fohr. G. F. Fohr, Phonolite. In \V. T., p. 211. 

ab 44.01 ol 0. 72 
an 5 .. 00 mt 4.18 Hegau. In. Diss. ,Wurz., 
n6 15.62 p.32,1883. 

33 I11.6.1.4. or 28.91 dl 4. 94 Staufen, G.<F. Fohr. G. F. Fohr, Pl!onolite. In W. T., p. 211. 
ab 36.68 WO 0.12 
an 3. 61 mt 3.25 Hegau. In. Diss. Wurz., 
n6 18.46 ap 0.34 p. 28,1883. 

34 I 11.6.1(2).4. or 20.57 di 3.62 Hohentwiel, J. F. ·Fohr. G. F. Fohr, Phonolite~ In W. T., p. 213. 
ab 40.35 ol 1. 62 
an 6.39 mt 2. 78 Hegau. In. Diss. Wurz., 
116 21.58 il 0.46 p. 8,1883. 
th o. 71 

35 I(II).116.1(2).4. 01' 29.47 di 7.87 Donnersberg, F. Hanusch. J. E. Hibsch, Phonolite. 
ab 34.06 WO 1. 28 
t\11 5.28 mt 3.02 Bohemia. T. M.P. M., XXIV, 
ne 15.34 ap 0.34 p. 287, 1905. 

36 1.6.111.4. or 31.14 ol 0.07 Gy. Szt. Miklos, J. v. Szadec- J. v. Szadeczky, Tinguaite. In W. T., p. 213. 
ab 31.44 mt 2. 78 
rm 4.45 il 0. 46 Czanod, Sieben- zky. Ref. N.J., 1901, I, 
116 27.83 hm 0.64 btirgen, p. 402. 
c 1.02 Hungary. 

37 I11.6.1.114. or 38.36 di 3.09 Monte Mulatto, M. Dittrich. J. Romberg, Tinguaite. 
ab 24.63 WO 0.58 Predazzo,. Sb.'Pr. Ak. Wiss., an 2. 78 mt 2.55 
ne 24.71 il 0.15 Tyrol. 1902, I, p. 748. 
hl 0.94 

38 I(II).6(7).1.114. or 38.92 di 5.32 Val dei Coccoletti, M. Dittrich. J •. Romberg, · Nephelite 
ab 14.15 WO 1.16 Monte Mulatto, Sb. Pr. Ak. Wiss., syenite an 3.61 mt 3.02 
ne 31.52 Predazzo, Tyrol. 1902, I, p. 748. porphyry. 
hl 0.59 

39 1.6.111.(3)4. or 42.26 di 2.42 Pollena Ravine, Pisani. A. Lacroix, Phonolite. 
o.b 22.79 ol 1. 30 Monte Somma, Nouv. Arch. Mus. o.n 5.56 mt o. 70 
ne 24.28 Italy. (4), IX, p. 141, 1907. 
bl 0.94 
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40 56. 10 22.65 0.59 1.48 0. 62 2.27 8. 27 7.09 0. 10 0.07 trace Cl 0.50 99. 74 

A2. II .935 • 223 .004 • 021 .016 0. 41 .134 . 076 . 001 -

41 54.35 22. 90 o: 75 1.50 0. 14 1. 66 9.34 6.94 1.00 0.13 Cl 1.13 99.84 

A2.11 • 906 • 225 .005 • 021 .003 .030 .151 • Oi3 .002 

42 59.46 19.49 1. 45 2.30 1. 05 1.66 9.34 4.34 0.26 0. 21 o. 45 0.24 Cl 0.38 100.63 

A2.II .991 .191 .009 .032 .026 .030 .151 • 046 . 006 . 003 

43 57.46 22.34 2. 10 2.16 0.46 0.91 9.84 4.48 0.42 0.17 Cl 0.66 100.40 

A3. III .958 .219 • 013 .030 . 012 .016 .159 .048 .002 

44 57. 25 22.33 1. 39 1. 97 0.38 1. 16 9.85 .5. 88 0.32 0.04 100.57 

A 3. III .954 • 219 .009 .028 .010 .021 .159 .063 -

4 5 56.10 21.80 2.26 0.87 0.83 0. 88 9.85 4. 35 1. 66 0.21 0.58 Zr02 0.31 100. 15 
Cl 0.45 

A 2. II .935 • 214 .014 • 012 '. 021 .016 .159 . 047 . 003 .008 
I 

4 6 55.65 20.30 1.28 1. 73 0.54 2.15 9.93 6.03 1. 00 0. 10 80s 0.85 100.35 
Cl 0. 79 

A 2. II .928 .199 .oos .024 . 014 .039 .160 . 064 .001 

4 7 55.55 23.70 2.27 1.73 0.93 0.86 9.43 .4.44 1.04 0.26 trace 0.66 100.85 

A 2. II .926 .232 .014 .024 • 023 • 015 .152 .047 .003 . 009 

4 8 55.54 21.81 1.56 2.15 0.52 1. 38 8.32 4.73 2.97 0.06 Cl 0.50 99.54 

A 3. III .926 • 214 .010 • 030 • 013 .025 .134 • 050 -

4 9 57.7 20.1 1.0 2.2 0.2 1.2 10.6 5;4 1.3 0.2 Cl 0.4 100.3 

B 3. IV .962 .197 .006 • 031 • 005 . 021 .171 .057 . 003 

5 0 54.52 22.00 1. 69 1.20 0.26 0.91 9.38 6.29 2.55 1. 16 0.23 trace 0.20 Cl 0. i1 101.10 

B 2. III .909 • 216 .011 .017 • 007 . 016 .152 .067 . 003 - .003 

l 

5 1 58.62 21.50 0.47 3.65 0.88 0.56 7.95 5.47 1.12 0.06 Cl none 100.28 

A 3. III • 977 • 211 • 003 • 051 .022 . 010 .128 .058 . 001 

5 2 58.61 21. so 1. 76 1.77 0.62 0.30 9.45 5.21 0.75 Cl trace 100.27 

A 3. III • 977 . 214 .011 .025 . 016 .005 .153 . 055 

5 3 58.25 21.00 0.48 3.22 0.99 1. 60 8.01 5.86 0.62 0.06 Cl trace 100.09 
'0 

A 3. III .97:1 • 206 .003 • 044 .025 .029 .129 .063 • 001 

5 4 58.10 21.10 2.36 ·1. 77 0.73 0.66 7.81 5.51 1. 75 0.06 Cl none 99.85 

A 3. III .968 • 207 .015 :025 • 018 . 012 . 126 .059 • 001 

55 54.97 21.27 2.25 1. 02 0.33 1. 65 8.87 6.15 2.44 0.31 0.35 0. 14 99. 78 

A 2. II • 913. • 209 • 014 .014 • 008 .030 • 144 .066 . 004 . 001 



SUPERJOR ANALYSES OF FRESH ROCKS. 1.6.1.4. 313 

ORDER 6. LENDOFELIC. RUSSARE-Continued. 

SUBRANG 4. DOSODIC. MIASKOSE-Continued. 

I 
0 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-- --
40 !.6.111.(3)4. or 42.26 di 4. 89. Pollena Ravine, Pisani. A. Lacroix, Phonolite. 

ab 17.82 ol 0.93 Monte Somma, Nouv. Arch. Mus. an 5.56 mt 0.93 
ne 26.41 il 0.15 Italy. (4), IX,· p. 141, 1907. 
hl 0.82 

41 !.611.111,411, or 40.59 di 3.16 Monte Somma, Pisani. A. Lacroix, Sodalitic 
nb 17.82 ol 0.38 Italy. Nouv. Arch. Mus. .sanidinite. an 4. 73 mt 1.16 
no 29.82 il 0.30 (4), IX, p. 143, 1907. 
hl 1. 87 

42 I(II).6.1.4. or 25.58 ac 0.46 Pico de Teyde, N. Sahlbom. H. Preiswerk, Sodalite Also in Vh. Nf. 
ab 46.11 di 6.90 Teneriffe, N.J. Cb., 1909, trachyte. Ges. Basel, ne 16.19 ol 1. 45 
hl 0.59 mt 1. 86 Canary Islands. p. 396. XXI, p. 213, 

il 0.91 .. 1910. 

4;3 !.6.1.4.0. or 26.69 ol 2.57 Fotaba, Lassieur. A. Lacroix, Syenite. 
ab 41.92 mt 3.02 Tamara Island, Nouv. Arch. Mfis., an 2.50 ap 0.67 
ne 22.44 Los Islands, HI, 1911, p. 65. 
c 0.31 French Guinea. 

44 I11.61'.1.4. or 35.03 no 1. 39 Topsail Point, Lassieur. A. Lacroix, Nephelite 
ab 26.98 di 4.99 Tamara Island, Nouv. Arch. Mus., aplite. ne 29.68 ol 0. 72 

mt 2.09 Los Islands, III, p. 73, 1911. 
French Guinea. 

45 !.6.1.4.0. or 26.13 di 0.43 Rouma, Pisani. A. Lacroix, Nephelite 
nb 39.82 ol 1. 64 Los Islands, Nouv. Arch. Mus., syenite. an 3.89 mt 3.25 
no 21.87 il 0.46 French Guinea. III, p. 38, 1911. 
hl 0. 70 

46 I(II).6.1.4. or 35.58 ac 1.39 Tamara, Lassieur. A. Lacroix, Hauyne, 
ab 25.15 di 7. 74 Los Islands, Nouv. Arch. Mus., syenite .. ne 24.71 wo 0.35 
hl 1.29 mt 1.16 French Guinea. III, p. 65, 1911. 
th 1. 56 ap 0.34 

47 !.6.1.4.0. or 26.13 ol 3.24 Kassa Island, Pisani. A. Lacroix, Nephelite e 
ab37.99 mt 3.25 Los Islands, Nouv. Arch. Mus,., aplite. an 4.17 j) 0.46 
ne 22.58 French Guinea. III; p. ~o5, 1911. 
c 1. 84 

48 1.116.1(2).4. or 27.80 ol 2. 73 ToRsail Point, Lassieur.' A. Lacroix, Tinguaite. 
ab 39.82 mt 2.32 'Iamara Island, Nouv. Arch. Mus., an 6.95 
ne 14.48 Los Islands, III, p. 73, 1911. 
hi 0.82 French Guinea. c 1.22 

49 I(II).6.1.4. or 31.69 oc 2. 77 Gebel Abu Khrug, J. Couyat. J. Couyat, Microsyeni te. 
ab 32.49 ns 2.32 Egypt. C.R., no 2~.15 di 5.12 
hi o. 70 ol 1.16 CLI, p. 1140, 1910. 

jJ 0.46 

50 !.6.1.11<1, or 37.25 di 2.14 Near Kadero, D. Schrimpff. G. Linck, Ti.nguaite. · 
ab 24.89 mt 2. 55 Kordofan. N.J. B. B., an 1. 95 Jl 0.46 
no 26.84 XVII, p. 442, 1903. 
hi 1.17 

51 111.(5)6.1.114. or 32.25 ol 6. 44 Nola Komba, Pisani A. Lacroix, Phonolite. 
ab 41.66 mt 0. iO 1\ adagascar. Mat. Min. Mad., an 2. iS il 0.15 
no 13.77 I, p. 53, 1902. 
c 1.53 

52 !.6.1.4.0. or 30.58 ol 2.55 Ampangarinana, Pisani. A. Lacroix, . Foyaite. 
ab 41.39 mt 2. 55 Nosy Komba, Mat. Min. Mad., an 1.39 
no 21.02 Madagascar. I, p. 47, 1902. 

53 I11.6.111.114. or 35.03 di 3.56 Nosy Komba, Pisani. A. Lacroix, Microfoyai te. 
ab 33.01 ol 4. 46 Madagascar. Mat. Min. Mad., an 3.89 mt 0. 70 
no 18.74 n 0.15 I. p. 53, 1902. 

54 I.(5)6.1.t14, or 32.80 ol 2.28 Mount Antana- Pisani. A. Lacroix, • Ditroite. 
ab 42.44 mt 3.48 om by Mat. Min. Mad., an 3. 34 u 0.15 
no 12.78 No~Komba, I, p. 19, 1902. 
c 1.02 Ma agascar. 

55 
A. Lacroix, I11 .6.1.114. or 36.70 ao 0.46 Andrakaka, Boiteau. Tinguaite. 

nb 25.15 di 1. i3 Madagascar. pers. com., 1913. no 20.98 WO 2.20 
mt 2.32 
n 0.61 
hm0.48 
ap 0.34 
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CLASS I. PERSALANE-Continued. 

RANG 1. PERALKALIC. MIASKASE-Continued . . 
Sp.gr.l No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 KzO H20+ H20- Ti02 PzOs MnO Inclusive. Sum. 

------ ------------- ---------

56 54.15 21.95 2.07 1. 74 0.82 2.55 8.29 6.10 0.30 1.00 0.66 0.16 99. 79 

A2. II .903 .. 215 .013 .024 . 021 . 046 .134 .065 .008 .001 

57 53.40 23.50 1. 57 2.35 0.66 2.64 9.10 5.58 1. 25 0 .. 33 99.31 

B3. IV .890 . 230 .010 .033 . 017 .047 .147 .060 . 004 
I 

58 53 .. 20. 22.60 1. 81 2.46 0.38 3.22 9.05 5.16 3.00 0.$2 100.38 

A3. III . 887 . 221 .011 .034 . 010 . 057 .146 . 055 • 004 

59 52.60 22.80 2.43 2.00 1. 09 1. 67 9.42 5.21 2.12 0.26 99.60 
'• 

A3. III . 877 . 223 . 015 .028 . 027 .030 .152 .055 .003 

60 56.12 19.62 2.32 0.90 0.13 2.07 9.50 4.17 3.50 0.46 COs 0.80 99.50 

A3. III . 935 .192 .014 .013 .003 . 038 .153 .045 . 006 

61 49.88 21.70 1. 30 0.53 0.07 3.92 11.80 4.66 2.35 trace COs 2.30 100.20 
Cl 0.44 

A2. II . 831 . 213 . 008 • 007 .002 . 070 .190 .050 - F 1.25 

62 58.31 24.81 n. d. 0.73 0.16 0.64 11.52 3.25 0.87 100.29 

A4. IV . 972 . 243 - .010 . 004 . 012 .185 .035 

63 
3 

57.82 20.87 0.89 1.54 none 1.13 10.18 4. 71 0.95 0.27 0. 79 COs 0.08 99.72 
F 0.49 

A2. II .964 . 205 .006 .021 - . 020 .165 . 050 . 003 .011 

64 57.·32 21.90 0.71 2.12 none 1.14 10.05 5.06 1.00 0.02 0.48 COs 0.14 100.06 
F 0.12 

A2. II .955 . 215 .004 . 029 - . 020 .162 .054 - . 007 

65 59.49 19.56 2.20 2.34 0.09 0.85 8.68 5.29 1. 36 0.18 0.09 0.04 trace C02 0.04 100.40 ·2. 593 
ZrOs 0.11 
SO a none 

A1. I .992 .192 .014 . 032 .002 .015 .140 .056 .001 - - Cl 0.08 
Cr20a none 
NiO trace 
BaO trace 
SrO trace 

I V20a none 
CuO trace 

66 55.15 20.6t$ 1. 90 3.06 0.36 1. 58 8.10 5.41 3.25 0.25 0.06 0.16 trace C02 0.09 100.14 2.573 
ZrOs none 

A1. I . 919 • 202 .012 .043 .009 .029 • 131 
SO a trace 

.057 - .001 - Cl 0.08 
Cr20a none 
V20a none 
NiO 0.03 
BaO none 
SrO · trace 

67 53.62 22.78 2.62 0.72 0.42 0.68 10.40 5.22 2.44 0.22 0.08 0.03 0.05 C02 0.07 99.79 2.577 
Zr02 0.20 
SO a 0.05 

AJ. I • 894 • 224 .016 .010 .011 .012 .168 • 055 .001 - -- Cl 0.19 
F ·trace 
Cr20a none 
V20a none 
NiO none 
BaO none 
SrO trace 

68 53.30 22.19 3:58 1. 55 0.24 1. 36 9.73 5.74 1. 38 0.38 none 0.08 0.47 C02 0.02 100.41 2.618 
Zr02 0.11 
SO a 0.09 

Al. I .888 • 218 .023 .022 . 006 • 024 . 156 . 061 --· - .007 Cl' 0.12 
F 0.02 
Cr20a none · 
V20a none 
NiO 0.04 
BaO none 
SrO trace 
Li20 trace 
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ORDER 6. LENDOFELIC. RUSSARE-Continued. 

SUBRANG 4. DOSODIC. MlASKOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

56 I(II).6.111.114. or 36.14 di 5.28 Ankify, Boiteau. A. Lacroix, PhonoUte. 
ab 21.22 wo 0.35 Madagascar. pers. com., 1913. an 4.45 mt 3.02 
no 26.55 jJ 1:22 

ap 0. 34 

57 111.6(7) .1(2) .4. or 33.36 di 5.56 Bezavona Moun- Pisani. A. Lacroix, Tinguaite. Border of dike. 
ab 17.84 ol 1. 06 tain, Mat. Min. Mad., an 6.39 mt 2.32 
no 32.09 il 0.61 Madagascar. )I, p. 205, 1903. 

58 I(II) .6(7).111.4. or 30.58 di 6.87 Bezavona Moun- Pisani. A. Lacroix, Tinguaite. Center of dike. 
,ab 20.96 wo 0.93 tain, Mat. Min. Mad., an 5. 56 mt 2.55 
no 30.10 il 0.61 Madagascar. II,·p. 205, 1903. 

59 111.6(7).111.4. or 30.58 di 3.06 Antsohanina~ Pisani. A. Lacroix, Variolitic "Spherolitic" 
ab 22.53 ol 1. 80 Bezavona, Mat. Min. Mad., tinguaite. in reference. an 4. 45 mt 3.48 
no 30.96 il 0.46 Madagascar. II, p. 205, 1903 .. 

60 I(II).6.1.4. or 25.02 ac 2. 77 Leeuwfontein, Pisani. H. A·. Brouwer, Foyaite. Fresh? 
ab 40.08 di 0.65 Pretoria, Transv. Nephs., no 20.02 wo 4.06 

mt 1.62 Transvaal. p. 63, 1910. 
jJ 0.91 
hro 0.16 

61 1.611.1(2).4. or 27.80 di 0.43 Olivenfontein, Pisani. H. A. B.rouwer, Nephelite 
ab 25.68 wo 0.46 Pilandsberg, Transv. N ephs., syenite an 8.62 rot 1.62 
no 23.57 bro0.16 Transvaal. p. 163, 1910. porphyry. 
hi 0. 70 ft 2.57 
no 5.52 

\ 

62 !.6.1.411. or 19; 46 ol 1. 30 Zerafshan, Not stated. J. Preobrajensky, Nephelite 
ab 47.16 Turkestan. Ann. Inst. Pet. Gr., syenite. an 3.34 
ne 26.98 XV, p. '320, 1911. 
c 1.12 

63 I(II).6.1.4. or 27.80 ao 2. 77 Nizhnaya Podgo- A. Nikitin~ky. A. Meister, Nephelite 
ab36.68 ns 0.49 lenaya River, Expl. G. Ref' syenite. ne 24.14 di 4.96 

ol 0.92 Jenisse.i District, Aurif. Sib., X, 
il 0.46 Siberia. p. 292, 1910. 

64. 111.6.1.4. or 30.02 ao 0.46 Nizhnaya Podgo- A N iki tinsky. A. Meister, Nephelite 
ab 33.01 di 6.20 lenaya River, Expl. G. Ref' syenite. ne 27.83 ol 0.82 

rot 0. 70 J en issei District, Aurif. Sib., X, 
Siberia. p. 292, 1910. 

65 111.116.1.4. or 31.14 ao 1. 85 Dilabamble, H. P. White. G. \V. Card, Phonolite. 
ab 43.75 di 3.66 Dubbo, Rec. G. S. N. S. W., no 14.91 ol 0.82 

mt 2.32 New South Wales. VIII, (3), p. 260, 
u 0.15 ·1907. 

66 111.6.111.4. or 31.69 di ~.69 Dairy Mount, W. A. Greig. Dep. Min. N. S. W. "Rock" 
ab 32.49 ol 2.08 New South Wales. A. R. (1906), (phono-an 3.89 rot 2. 78 
no 19.60 u 0.15 p. 177, 1907. hte?). 

ap 0.34 

67 1.6(7).1.4. or 30.58 di 2.38 Porcupine Moun- J. C. H. Min- G. W.·Card, Tinguaite. 
ab 26.72 rot 2.09 tain, BariO'an, gay e. pers. com. a'n 0. 28 u 0.15 New South \Vales. no 33.23 hm 1.12 

68 I(II).6(7).1.4. or 33.92 di 2. 78 Jimmy Jimmy, J. C. H. Min- G. W. Card, Tinguaite. 
ab 22.53 wo 1. 28 Bangan, gay e. pers. com. an 0.28 mt 5.34 New South Wales. no 32.09 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H 20- Ti02 P20s MnO Inclusive. I Sum. Sp.gr. 

--- ------------- --- ---------
69 56.40 21.41 1.04 1. 50 0.51 0.96 9.61 5.36 2.50 0.25 Cl trace 99.54 

A3. III .940 .210 .007 .021 .013 .017 .155 .057 .003 

70 53.87 20.64 4.51 1.42 0.34 2.13 6.86 6.24 2.93 1.10 0.18 trace 100.22 

A2. II .898 .202 .028 .019 .009 .038 .111 .066 .014 .001 -

71 58.64 22.55 0.97 0.99 0.16 1.43 9.87 4.98 0.35 0.08 0.28 trace trace 100.30 

A3. III .977 • 222 .006 .014 .004 .025 .160 .053 .004 - -

72 57.95 20.43 3A3 1.35 0.26 1. 90 8.32 5.96 0.39 0.':!3 0.40 0.07 0.07 100.76 

A2. II .966 .200 .021 .019 .007 .034 .134 .064 .005 - . 001 

-· 

RANG 2. DOMALKALIC. VIEZZENASE. (C. I. P. W., 1902.) 

1 53.76 23.21 1. 27 3.18 0.23 2.94 6.97 7.01 1.71 none trace none CI 0.02 100.34 
SrO 0.04 
Li20 trace 

A 2. II .896 • 227 .008 .044 .006 .052 .113 .074 - - -

2 53.13 24.87 2.25 1.40 trace 2.68 5.56 7.26 1.05 0.36 0.60 99.16 

B 3. IV .886 .244 .014 .019 - .048 .090 .078 .008 

55.95 19.80 0.97 1. 98 1.20 2.66 5.58 8.32 1.00 1. 60 0.30 l SOa 0.65 100.17 
Cl 0.16 3 

A 2. II .933 .194 .006 .028 .030 .047 .090 .088 . 020 .002 (100. 16) 

4 52.60 26.60 0.91 2.21 0.51 1. 89 7.06 6.94 0. 61 C02 0.55 99.88 

·A 3. III • 877 • 261 .006 .031 .013 .034 .114 .073 

5 56.31 21.69 1.20 0.97 0.54 1. 88 5.56 9.17 1.13 none 0.41 0.13 0.16 Zr02 none 99.72 
Cl 0.28 
F 0.03 

A 1. I .939 • 213 • 008 • 014 . 014 .034 .090 .098 .005 .001 .002 s 0.17 
BaO 0.05 

' SrO 0.04 

RANG 2.· DOMALKALIC. VIEZZENASE. 

54.68 21.63 2.22 2.00 1.25 2.86 7.03 4.58 1. 88 0.27 0.79 0.28 trace C02 none 99.81 
80s 0.07 1 
Cl none 

A 1. I .911 • 212 .014 .028 • 031 .051 .113 .049 .010 .002 - F 0.22 
BaO 0.05 

2 54.76 24.72 2.73 2.35 0.10 1. 67 10.38 2.37 0.55 99.63 

A 3. III .913 • 242 .017 .033 .003 .030 .168 .026 

3 58.40 20.25 1. 78 2.41 0.49 3.11 7.01 5.39 0.57 0.27 0.25 0.20 trace C02 none 100.21 
Zr02 none 
80a 0.06 

A 1. I . 973 .198 .011 .033 .012 .055 .113 .057 .003 •. 001 - Cl 0.02 
BaO trace 

55.93 21.83 3.62 0.34 0.61 2.54 7.84 6.01 0.72 0.42 0.22 C02 0.03 100.70 2.62 
80s 0.08 4 

.005 
Cl 0.51 

2. II .932 • 214 .023 .015 .045 .126 .064 .005 .002 A 

5 54.71 22.07 2.49 2. 50 0.88 2.52 7.58 5.46 1. 13 9.20 Cl trace 99.54 

A 3. III • 912 . 216 . 016 .035 .022 .045 .122 .059 
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SUBRANG 6. DOSODIC. MIASKOSE-Continued. 

No. Symbol. Norm. Locality. 
I 

Analyst. Reference. Rock name. Remarks. 

69 I11.6.1.4. or 31.69 ac 0.92 Papenoo Valley, Pisani. A. Lacroix Tinguaite. 
ab 31.96 di 3.96 'l'ahiti. B. Soc. G. Fr., X, ne 20.13 ol 0. 76 

mt 1.16 p. 107, 1910. 
il 0.46 

70 I(II) .'16.1(2) .(3)4 or 36.70 di 2.06 Howe Island, Green and E. G. Hogg, Phonolite: Not in W. T. 
ab 27.77 mt 1.16 Kerguelen Steele. Pr. R. Soc. Viet., an 6.95 il 2.13 
ne 16.47 hm 3.68 Island. XI (II), p. 210, 1899. 

ap 0. 34 

71 I.6J..4.0 or 29.47 di 1.86 Brown Islanci, G. T. Prior. G. T. Prior, Phonolitic 
ab 38.77 wo 0.93 South Victoria Nat. Ant. Exp., I, trachyte. an 2.50 mt l. 39 
no 24.42 il 0.61 Land, p. 115, 1907. 

Antarctica. 
I 

72 I(II).6.1.114. or 35.58 di l. 51 Cate Crozier, Ross G. T. Prior. G. T. Prior, Trachy-
ab 35.03 wo 2.90 sland, South Nat. Ant. Exp., I, dolerite. an 0. 5U mt 3. 48 
ne 18.74 il 0. 76 Victoria Land, p. 115, 1907. 

hm 0.96 Antarctica. 

SUBRANG 3. SODIPOTASSIC. 

1 I11.6.'12.3( 4). or 4l. 14 di .2.91 The Ridge J. F. Williams. J. F. Williams, Tinguaite In W. T., p. 213. 
ab 14.14 ol 2.93 Magnet Cove, Ark. G. S. A. R, II, porphyry. an 11.12 mt 1.86 
no 24.42 Arkansas. p. 266, (1890) 1891. 

2 !.116.2.3. or 43.37 mt 2.55 Cnoc-na-Sroine, A. Gemmell. A. Gemmell, Nephelite Al20 3 high? 
ab 18.00 il l. 22 Assynt, Tr. Edin. G. Soc., syenite. MgO low? un 13.34 hm 0.48 
no 15.48 Scotland. IX (5), p. 418, 1910. 
c 3.88 

3 I11.(5)6.(1)2.3. or 44.48 di 3.00 Kassa, Pisani. A. Lacroix, Micromon-
ub 24.63 ol 1.29 Los Islands, Nouv. Arch. Mus., zonite. an 7.23 mt l. 39 
nel1.64 il 3.04 F1·ench Guinea. III, p. 66, 1911. 
hi 0. 23 up 0.67 
th 1.14 

4 !.6.(1)2.3( 4). or 40.59 ol 3.46 "Karakut, T. L. Walker. T. L. Walker, Nephelite 
ab 16.24 mt l. 39 Vizagapatam Rec. G. S. Ind., syenite. an 9.45 
ne 23.57 District, XXXVI, 
c 4.08 Madras, India. p. 21, 1908. 

5 1.116.(1)2.3. or 54.49 di 0.43 Gentungen River, E. W. Mor~ey. J. P. Iddings, Nephelite Also in Idding 
ab 14.15 ol 1.15 n. Biliangin, Ign. Rocks, II, syenite. and Morleff an 8.06 mt 1.86 
ne 16.76 il 0. 76 Maros District, p. 627, 1913. J. G.,·XX I 
hi 0.47 up o. 34 Celebes. p. 240, 1915. 

I 

s 

SUBRANG 4. DOSODIC. VIEZZENOSE. (C. I. P. W., 1902.) 

1 1.(5)6.2.4. or 27. 24 ol 2.58 Brookville, G. Steiger. F. L. Ransome, Nephelite In W. T., p. 213. 
ab 37.20 mt 3.25 New Jersey. A. J. S., VIII, syenite. an 12.23 il l. 52 
ne 11.93 ap 0.67 p. 423, 1899. 
c 0.61 

2 1.6.(1)2.4(5). or 14.48 ol 1.84 Wausau, W. W. Daniells. S. Weidman. Nephelite 
ab 46.11 mt 3.94 Wisconsin. J. G. ,XII, . syenite. an 8. 34 
ne 22.72 p. 552, 1904. 
c 1.84 

3 I(II) .(5)6.(1)2.114 or :n.69 di 5.66 San Jose, H. S. Washing- G. I. Finla\J- Nephelite In W. T., p. 211. 
ub as. 25 ol 0.6:?. Tamaulipas, ton. Ann. N. . Ac. Sc., syenite. un 7. 78 mt 2. 55 
ne 11.36 il 0.46 Mexico. XIV, p. 266, 1903. 

ap 0. 34 

4 I11.6.(1)2.'14. or 35.58 di l. 51 Forodada, R. Pfohl. F. Becke, Phonolite. In W. T., p. 211. 
ab 30.13 ol 0.00 Columbretes T. M.P. M., XVI, an 8.62 il 0. 76 
ne 17.46 hm 3.62 Islands, Spain. p. 165, 1896. 
hi 0.82 ap 0.67 

5 I11.6.(1)2.'14. or 32.80 di 2. 75 Barranco do Banho, A. Kalecsinzky. A. Kalecsinzky, Nephelite Cf. A. Merian, 
ab 27.24 ol 2.45 Serra deMon- F. K., XV, p. 562, syenit~. N.J. B. B., un 9.17 mt 3. 71 
ne 19.~ chique, 1885. III, p. 271, 

Portugal. 1885. 
In W. T., p. 213. 
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RANG 2. DOMALKALIC. VIEZZENASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ---------- ---------------

6 56.04 22.15 l. 06 3.28 1.12 2.42 8.39 5.03 0.67 100. 16 

A3. III .934 • 217 .007 . 046 . 028 .043 .135 .054 

7 51.90 22.54 4.03 3.15 l. 97 3. 11 . 8.18 4.72 0.22 99.82 

A3. III .865 .220 .025 .• 044 . 049 .056 .114 .050 

8 52.04 23. 92 1.46 4. 18 1.50 2.38 8.36 2.37 2.21 0. 26 0.26 o:11 C02 0.58 99.63 

A2. II • 864 • 234 .009 .058 .038 .043 .135 .025 .003 .002 .002 

9 54.46 19.96 2.34 3.33 0.61 2. 12 8. 68 2. 76 5. 20 trac·e trace 99.46 

A3. III .908 ·.196 .015 .046 .015 . 038 .140 .030 - --

10 55. 19 23.02 1.23 n. d. trace 2. 70 9.95 4.48 0.52 0.63 C02 none 100.42 
SO a 2. 70 

A4. IV .U20 • 225 • 017 (. 034) - .048 .160 .048 . 008 

' 
11 54.65 22. 75 3.40 2.18 ·2.04 2. 19 6.61 5.25 0.76 1.09 100.92 2.575 

B3. IV .911 • 223 .021 .030 .051 .039 .106 .056 . 0~4 

12 56. 13 23.01 1. 06 n. d. 1.88 1.98 8. 67 3.57 2. 22 0. 81 0.03 0.18 C02 trace 99.56 
Zr02 0.02 
SO a 0.05 

A2. II .936 .225 .007. (. 014) . 047 . 036 .140 .038 .010 - .003 Cl 0.12 
Ce20a 0.03 

13 53.99 20.65 2.98 1.69 0.83 5.00 5.84 5.21 4. 17 0.18 100.44 

A3. III :900 • 202 .019 .024 . 021 .089 .094 .055 .001 
1 

14 53. 7 23.0 1.9 1.3 0.3 2. 9 8.4 5~ 8 2.0 0.2 trace Cl 0.4 99. 90 2.577 

B3. IV .895 • 225 .012 .018 .008 .052 .135 .062 -

15 56.88 22.60 0.97 2.19 0.56 l. 33 8.30 5.57 0.98 0.29 0.08 Zr02 trace 100.09 
Cl 0.34 

A2. II .948 • 221 .006 .031 .014 .023 .134 .060 .004 -

16 56.54 22.33 1. 43 1.18 0.75 l. 94 8.39 5.20 0.62 0. 30. trace Cl 0.87 99.55 

B2. III .942 • 219 .009 • 017 .019 .035 .135 .Q55 .004 -

I 

17 55.99 20.18 4. 1~ 3.25 0.33 2.29 6.85 5.59 0. '43 0.10 0.29 0.19 SO a 0.02 99.84 
Cl 0.04 

A2. II .933 .198 .026 .045 .008 .041 .111 .060 .004 .001 

18 55.95 22.96 0.86 1. 10 0.25 1.71 7.17 6.43 2. 55 0.35 0.33 0.10 99.76 

A2. II .933 . 225 .005 .015 . 006 .030 .116 .068 .004 .001 

19 54.25 22.61 0.61 3.60 0.26 1. 62 8.95 3.97 3.12 0.32 99.31 

B3. IV .• 904 • 221 .004 .050 .007 .029 .145 .043 .004 

20 53. 12 21. 62 3.46 1.94 1. 10 2.00 8.16 5. 11 2.56 0.08 0.46 trace Zr02 0.06 99.95 2.540 
SOa 0.28 

A2. n .885 .215 .022 .027 .028 .036 .132 .054 . 001 . 003 -

21 55. 95 22.53 0.99 4.54 trace 3.21 7.42 3.97 none 0.09 0;98 C02 0.02 99.70 

A3. III .933 • 220 .006 .063 -- .057 .119 .042 . 012 

, 



SUPERIOR ANALYSE~ OF FRESH ROCKS. !.6.2.4. 319 

ORDER 6. LENDOFELIC. RUSSARE-Continued. 

SUBRANG 4. DOSODIC. VIEZZENOSE-Continued. 

No. Symbol. Norm. Locality. · Analyst. Reference. Rock name. Rerp.arkl'l. 

6 I(II).6.(1)2.4. or 30.02 di 3. 53 Vasvik Tunnel, G. Forsberg. W. C. Brogger, Nephelite In W. T., p. 213. 
fib 29.87 ol 4.60 Laurvik, Z. K., XVI, p. 38, rhomben fill 7. 78 mt 1.62 
no 22.15 Norway. 1890. porphyry. 

7 I(II).6.2.4. or 27.80 ol 5. 37 Lunde, Lougendal, G. Forsberg. W. C. Bro~ger, Larudalite. In W. T., p. 299. 
fib 25.15 mt 5.80 Norway. Z. K., XVI, p. 33, fill 15.57 
no 18.74 I 1890. 

8 I(II).116.112.411 • or 13.90 hy 7.56 Upptorp, N. Sahlbom. P. Quensel, Nephelite 
fib 42.97 mt 2.09 Almunge, B. G. Inst. Un. syenite. an10.01 il 0.46 
no 15.05 fiP 0.67 Sweden. Ups., XII, p. 185, 
c 3.88 1913. 

' 
9 I(II) .116. (1)2.411~ or 16.68 di 2.85 Ni(jrjawrkachk, K. Kjellin. V. Hackmann, (Analcite) In W. T., p. 215. 

fib 46.(i4 ol 3.05 mpte , Kola. Fennia, XI, No. 2, tinguaite. o.n 7. 23 mt 3~ 48 
no 14.48 p. 158, 1894. 

10 1.6.2.4.0 or 26.H9 ol 2.65 Laacher See, W. Bruhns. \V. Bruhns, Nosean In W. T., p. 215. 
ab 35.63 il 1. 22 Rheinland. Vh. Nh. Ver. Bonn., sanidinite. fill 13.34 
no 15.34 XLVIII, p. 317, 
th 4.83 1891. 
c 0. 31 

11 I(II).(5)6.2.(3)4. or 31.14 ol 3. 57 Schackau, H. Gachot. H. Gachot, Trachypho-
fib 34.06 mt 3. 71 . Rhongebirge. In. Diss. Stras., nolite . fill 10.84 il 2.13 
no 11.64 hm0.80 p. 15, 1912. 
c 2.24 

12 1.116.112.4. or 21.13 ol 4.00 Spitzberg, Bri.ix, H. Trenklet:. H. Trenkler, Phonolite. Traces of Cu, 
ab 42.97 il 1. 52 Bohemia. T. M.P. M., XX, Pb, Sn, Sb, fill 10.01 p. 148, 1901. As. 11016.47 
c 1.12 

13 I(II).(5)6.2.(3)4. or 30.58 di 5. 78 Kahle Berg, C. F. Eich- G. Irgang, Phonolite. 
ab 28.30 wo 0.81 Bohmischer leiter. T.l\1. P.M., XXVIII, 
fill 14. 73 mt 4. 41 Mittelgebirge. p. 64, 1909. no 11.30 ap 0.34 

14 I11.6.(1)2.114. or 34.47 di 3.22 Monte Mulatto, C. Hlawatsch. C. Hlawatsch, Nephelite 
fib 20. iO wo 1.04 Predazzo, T. M.P. M., XX, syenite 
fill 8.06 mt 2. 78 Tyrol. p. 48, 1901. porphyry. ne27.12 

15 !.6.2.4.0 or 33.36 ol 3.12 Kassa, Los Islands, Lassieur. A. Lacroix, .A.egirite 
fib 33.54 mt 1. 39 French Guinea. Nouv. Arch. Mus., syenite. 
au 6. 39 il 0.61 III, p. 42, 1911. no 18t46 
hi 0.59 
c 0.92 

16 !.116.(1)2.4. or 30.58 ol 1. 74 Tahire, Lassieur. A. Lacroix, Theralite. Border. of dike. 
ab 37.20 mt 2.09 Rouma Island, Nouv. Arch. Mus., Cf. No. 23, 
o.n 9. 73 il 0.67 Los Islands, III, p. 86, 1911. III.6.2.4. ne 14.77 
hi 1. 40 French Guinea. 

·c 0.61 

17 I(II).116.(1)2.(3)4. or 33.36 di 2.60 Makarainga, Boiteau. A. Lacroix, Nephelite 
fib 35.11 ol 1.10 Madagascar. c. R., syeJ?ite an 7.51 mt 6.03 
ne 12.50 il 0. 61 CLV, p. 1126, 1912. gneiss. · 

ap 0.34 

18 1."6.(1)2.(3)4. or 37.81 ol 1. 03 N~ Komba, Boiteau(?). A. Lacroix, Nephelite 
fib 30.39 mtl.lO adagascar. pers. com.,. 1913. syenite. fill 7. 51 il 0.61 
ne 16.47 ap 0.34 
c 1.43 

19 I11.6.(1)2.4. or 23.91 ol 4. 77 Bezavona Moun- Pisani. A. Lacroix, Leucitic 
ab 35.89 mt 0.93 tains, Mat. Min. Mad., microsyen-
an 8.06 H 0.61 Madagascar. II, p. 205, 1903. ite. no 21.72 
c 0.41 

20 I11.6.(1)2.4. or 30.02 ol 2.47 Kibo, Kilimanjaro, K. Eyme. L. Finckh, Ne~helite Zr02=Ti02? 
fib 29.34 int 5.10 German East Ros. Fests., r omben 
an 8.06 il 0.15 . Africa. (_o p. 392,, 1906. porphyry . no 21.58 ap 1.01 

21 I11.(5)6.2.4. or 23.35 ol 4.59 Mount Erebus, Burrows and T. W. E. David, Kenyt~ 
ab 40.35 mt 1. 39 S. Victoria Land, Walkom. pers. com. pum1ce. 
an 15.85 il 1. 82 Antarctica. no 11.93 
c 0. 20 
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CLASS I. PERSALANE-Continued. 

RANG 2. DOMALKALIC. VIEZZENASE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na.,O I K,O H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

1 55.45 21.65 0.81 0.49 0.13 3.65 9.31 1. 62 1.64 0.30 0.01 0.01 C02 0.88 100.40 
Corundum 4. 45 

A 2. II .924 .212 .005 .007 .003 .065 .150 • 017 .004 - -

CLASS I. PERSALANE. 

RANG 1. PERALKALIC. LAUGENASE. (C. I. P. W., 1902.) 

1 53.54 24. 27 1. 11 1.24 0.08 0. 71 8.62 8. 87 1.09 0. 14 C02 0.20 99 .. 87 

A 3. III .892 .238 .007 .017 .002 .012 .139 .094 

2 50.25 21.41 1.76 1.82 0.31 4.48 5.16 11.32 0.62 0.34 0.57 0.12 C02 0.32 99.86 
Zr02 0.02 

1. I .938 .210 .011 .025 .008 
SOa 1.05 

.080 .084 .120 .007 .001 Cl o.1e A 
BaO 0.13. 
SrO trace 

RANG 1. PERALKALIC. LAUGENASE. 

1 48.38 30.54 0.40 0 .. 06 0.~9 1. 87 13.94 3.70 0.50 trace trace trace C02 0.62 100.20 
CuO trace 

A 3. III .806 .299 .003 .001 .005 .034 .225 .039 -, - -

2 49.42 22.99 2.70 1.89 0.45 2.59 9.63 4.21 5.73 99.61 

A 3. III .824 .225 .017 .026 .011 .046 .155 .045 (99.99) 

3 55.50 22.45 1.03 1.32 0.47 1.60 10.74 5.48 0.96 .o: 50 trace 100.05 
-

A 3. III .925 .220 .006 .018 .012 .029 .173 .059 .006 -

4 50.99 24.66 2.33 2.21 1. 54 2.13 11.36 4.39 0.63 100.24 

A 3. III • 850 .242 .015 .031 .039 .038 .185 .047 

56.75 21.10 2.55 none 0.08 0.76 11.66 3.88 1. 69 0.03 o~o1 0.12 Zr02 1.60 100.30 
Cl 0.04 

5 

A l.I • 946 • 207 .016 - .002 .014 .188 .041 - - s 
.002 

0.03 

RANG 1. PERALKALIC. LAUGENASE. 

1 48.10 24.20 1.11 2.47 0.51 0.45 15.20 3.00 1.20 0.13 0.48 Zr02 trace 99.65 
Cl 2.80 

B 2. II • 802 .237 .007 .035 .013 .008 • 245 .032 .002 .007 

CLASS I. PERSALANE. 

RANG 1. PERALKALIC. HOCHELAGASE. (H. S. WASHINGTON, 1917.) 
•· 

1 41.84 28.42 3.29 0.40 0.25 0.66 19.48 2.06 0.62 0.14 none 0.04 0.15 Cl 4.47 101.821 
1.10 

A 2. II . 697 • 278 .021 .006 .006 .012 • 315 .022 - - .002 100.72 

RANG 2. DOMALKALIC. MONMOUTHASE. (ADAMS AND BARLOW, 1908.) 

1 39.74 30.59 0.44 2.19 0.60 5.75 13.25 3.88 1.00 0.13 0.03 C02 2.17 99.86 
SOa trace 

A 2. II .662 .300 .003 .031 .015 .103 
Cl 0.02 

.• 214 .041 • 002 - s 0.07 



No. 

1 

1 

2 

l 

2 

3 

4 

5 

1 

1 

1 

Symbol. 

1.(5)6.2.(4.)5. 

1.(6)7.1.3(4). 

SUPERIOR ANALYSES OF FRESH ROCKS. 1.6.2.5-1.8.2.4 • 

. ORDER 6. LENDOFELIC. RUSSARE-Continued. 

SUDRA.NG 5. PERSODIC. RAGLANOSE. (ADAMS AND BARLOW, 1908.) 

Norm. Locality. Analyst. Reference. 

or 9.45 ol o. 21 Raglan Township, ~L F. Connor. Adam3 and Barlow, 
1\b 56.53 mt 0. 70 Henfrew County, Tr. R. Soc. Can., uq 12.51 II 0.61 
ne 12.07 hm 0.32 Ontario. II (4), p. 61, 1909. 
c 4.45 cc 2.00 

ORDER 7. LENFELIC. TASMANARE. (C. I. P. W., 1902.) 

SUBRANG 3. SODIPOTASSIC. APPIANOSE. (H. S. WASHINGTON, 1906.) 

or 52. 26 di 1. 67 Magnet Cove, 
:~ t ~~ ~t ~: ~~ Arkansas. 
ne 37.77 

H. S. Washing
ton. 

H:·~·~s. Washington, 
J. G., 
IX, p. 667, 1901. 

I(II).7".1(2)."3. ~bag:~~ ~o ~:~~ Tavi~alop,pia, 
lc 28.78 mt 2. 55 
ne 19. 31 II 1. 06 n. Rome, 

H. S. Washing- H. S. \Vashington, 
ton. · R. C. R., 

p. 51, 1906. 
~\~ ~: rs ap o. 34 Italy. 

SUBRANG 4. DOSODIC. LAUGENOSE. (C. I. P. W., 1902.) 

I. 7(8) .111 .4(5). or 21.68 ol 0.35 Craigmont, M. F. Connor. Adams and Barlow, 
nb 10.48 mt 0.23 Renfrew County, Tr. R. Soc. Can., 1\11 5.56 hm0.32 
ne 58.22 cc 1.40 Ontario. II (4), p. 60, 1909. 
c 1. 53 

I11 .(6)7 .1(2) .4. or 25.02 di 4. 61 San Jose, G. I. Finlay. G. I. Finlay ub 19.91 wo 0.12 ' Tamaulipas, Ann. N. . Ac. Sc., 1\11 6.95 mt 3.94 
ne 33.23 Mexico. XIV, p. 285, 1904. 

I(II).(6)7 .1.4. or 32.80 ac 2. 77 ·Brathagen G. Forsberg. W. C. Brogger, 
ub 21.74 IlS 0. 73 Laugendal, I Z.K.,XVI, ne 33.94 di 5.56 

WO 0.58 Norway. p.41, 1890. 
il 0.91 

I(II). 7 .1.4. or 26.13 di 6. 69 Laugendal, G. Forsberg. W. C. Brogger, 
nb 14.15 ol 2.15 Norway. Z. K.,XVI, 1\11 2. 78 mt 3. 48 
ne 44.87 p. 41,1890. 

1(11). 711.1.4. or 22.80 ac 7. 39 Kaxtorp R. Mauzelius. A. E. Tornebohm, 
ab 35.11 ns 0. 73 Lake Vetter, · Afh. Sv. G. Und.; ne 28.12 di 0.43 
z 2.38 wo 1. 39 Sweden. · No. 199, p.ll, 1906. 

SUBRANG 5. PERSODIC. 

111.7.1.(4)5. or 17.79 di 1. 92 Rouma Island, Pisani. A. Lacroix, 
ab 21.48 ol 3.52 Los Islands, Nouv. Arch. Mus., ne 46.58 mt 1.62 
hi 4.68 II 0.30 French Guinea. III, p. 38, 1911. 

ORDER 8. FELDOLENIC. ONTARARE. (C.I. P. W., 1902.) 

.SUBRANG 4. DOSODIC. HOCHELAGOSE. (H. S. WASHINGTON, 1917.) 

1.8.1.4(5). or 12.23 di L30 Beloeil Mountain, M. F. Connor. J. J. O'Neill, 
ab 5. 24 wo 0.23 Rouville County, Can. G. S. Mem. 43, an 1.11 mt 1.86 
ne 68.73 hm 2.08 Quebec. p. 48,1914. 
hi 7.37 

Rock name. 

Raglanite. 

Foyaite. 

Tavolatite, 
(hauyne
leucite 
tepbrite). 

Craigmontite 
(corundum 
nephelite 
syenite). 

Analcite 
tinguaite. 

Foyaite. 

Nephelite 
porphyry. 

Catapleite 
syenite. 

Sodalite 
nephelite 
syenite. 

Tawite. 

SUBRANG 4. DOMALKALIC. MONMOUTHOSE. (ADAMS AND BARLOW, 1908.) 

1.811.(1)2.411 • 1\D 12.51 ol 3. 70 Monmouth Town- M. F. Connor. Adams and Barlow, Monmouthite. 
lc 7.85 cs 0.86 ship, Renfrew A. J. S., XVII, ne 60.78 mt 0. 70 
kp 7. 27 il 0.30 County, p. 275, 1904. 

(c.c.4. 90) Ontario. 

42423°-17--21 

321 

Remarks. 

Also in 
Can. G. S., 
Mem. 6, 
p. 314, 1910. 

In W. T., p. 215. 

Also in 
Can. G. S., 
Mem. 6, 
p. 312, 1910. 

Also in 
Tr. Am. Inst. 
M. E., 1905, 
p. 894. 

In W. T., p. 215. 

In W. T., p. 215. 

Also in Can. G. 
S.Mem.6, 
p. 276, 1910. 

I 
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CLASS I. PERSALANE. 

RANG 1. PERALKALIC. CONGRESSASE. (F. D. ADAMS, 1913.) 

.. 

I Sp. gr._ No. Si02 Al20 3 Fe20 3 FeO MgO. CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. 
--- ---------------- ---------

1 . 41.58 30.36 2.46 1. 64 0. 37 . .. 0.88 14.30 5.15 0.95 0.06 0.22 0.07 0.03 C02 0.80 99.55 
Cl 0.30 

A1. I • 693 • 298 . 015 .023 . 009 :o16 • 231 . 055 . 003 
Fe82 0.36 

- - BaO 0.02 
SrO trace 

RA.NG,l. PERALKALIC. CONGRESSASE . 

1 

.. 
I 36.64 32.41 trace 

... 
0.19 18.67 0.41 n. d. NaCl 11.83 100.15 none none 

" ·a. IV B • 611 • 318 - - - .004 • 302 .004 (100. 29) 

CLASS I. PERSALANE. SECTION I. C EXTREME OVER Z. 

RANG. NOT NEEDED. 

1 75.54 18.65 0.35 0.06 none 0:03 none none 3. 67,1.10 0.48 trace Zr02 0.06 100.04 
I FeS2 0.10 

2..II 1. 259 .183 .002 . 001 - - -- I 

I 
.006 -

I 

A 

SECTION 1. C EXTREME OVER Z. 

RANG 1. PERALKALIC. 

1 69.42 15.65 1. 25 3.30 1. 02 0.63 0.27 4.06 0.54 0.06 trace 0.40 0.39 F 3.36 
B20s 0.59 

I. I .008 . 026 .011 . 043 .003 • 006 
Li20 0.81 

1. 157 .153 .046 .004 -A 
I 

.. RANG "1. PERALKALIC.' 

1 57.18 34.10 0.54 o. 23\·o.1o 0.63 0.39 2.57 2.02 0.69 0.66 0.53 none C02 none 100.03 

-~I 
Zr02 0. 02 

1. r .003 
FeS2 0. 28 

• 953 .334 .003 .011 .006 .028 .008 .004 BaO 0.04 
SrO trace 
Li20 none 

A 

SECTION l. C EXTREME OVER Z. 

RANG 1. PERALKALIC. URALASE. (H. S. WASHINGTON, 1903.) 

1 40.53 13.62 0.19 0.04 none 0.67 3.40 5 . .921 1. 01 Corundum 
34.62 

100.00 

A 3. III • 676 .134 .001 . 001 - . 012 .055 . 063 I 

2 52.34 16.05 0.45 n. d. 0.16 0.20 4.77 6.58 9.40 Corundum. 99.50 
18.55 

A 4. IV .872 .157 .003 (.006) .004 . 004 .077 .070 
\ 

3 40.06 13.65 0.35 n. d. 0.15 0.30 3.71 5.20 0.46 Corundum 99.28 
35.40 

A 4. IV • 668 .134 .002 (. 004) .004 .005 .060 .055 

RANG 3. ALKALICALCIC. DUNGANNONASE. (AtiAMS AN.D BARLOW, 1908.) 

1 49.56 33;70 0.93 1. 42 0.'97 5.89 4.95 1. 23" 0.84 I C02 0.17 99.66 

A 3. III • 826 . 330 .006 .019 . 024 .105 .080 .013 



No. Symbol. 

1 1.9.1.40 

1 1.9.1.5.0 

i-~ 

I 
Lu.L1. 

1 I.n.2".1.1. 

1 1.n.2.1.2. 

1 I.II(III). 5.1".3. 

2 Ln.5.1.3.0 

3 I. II (III)'5.1.3. 

1 I.<I)n·5.3.4(5). 

SUPERIOR ANALYSES OF FRESE& ROCKS. I.9,.1.4...:...r.5.3.4. 

ORDER 9. PERLENIC. LAURENTARE. (F. D. ADAMS, 1913.) 

SUBRANG 4. DOSODIC. CONGRESSOSE. (F. D. ADAMS, 1913.) 

Norm. Locality. Analyst. Reference. · 

or 3. 89 oi 1.14 Congress Hill, M. F. Connor. Adams and Barlow, 
ic 20.93 mt 3.48 Craigmont, XII Cong. G. Int., no 64.18 il 0.46 
hi 0.47 pr 0.36 Ontario. Guide No.2, p. 96, 
c 1. 73 1913. . 

I 
SUBRANG 5. PERSODIC. 

an 1.11 ~erafshan, Not stated. J. Preobrajensky, 
kp 1. 26 Turkestan. Ann. Inst. Pet. Gr., no 85.77 
hi 11.83 XV, p. 310, 191.1. 
c 0.82 

Rock name. 

Congressite. 
I 

Sodalite 
syenite. 

SUBCLASS II. Q+F+L DOMINANT OVER C+Z. ORDER 1. PERQUARIC. 

Q 75.54 
c 18.65 

Q 48.54 
or 2:.t91 
ab 2.10 
an 0.28 
c 10.71 

Q 44.94 
or 15.57 
ab 3.14 
C 30. GO 

or 35.03 
ab 21.48 
an 3.34 
no 3.98 
c 35.03 

or 38.92 
ab 37.20 
an 1.11 
no 1. 70 
c 19.36 

or 30.58 
ab 27.25 
an 1. 39 
no 2. 27 
c 36.83 

Q 1. 74 
or 7. 23 
ab 41.92 
an 28.08 
c 13.87 

SUBRANG. NOT NEEDED. 

il 0.15 Dehesa, W. T. Schaller. W. T. Schaller, 
hm 0.30 San Diego County, U.S. G. S. B. 262, ru 0.40 

California. p. 96, 1905. 

ORDER 2. DOQUARIC. 

SUBRANG 1. PERPOTASSIC. 

hy 7.62 St. Michaels Mount, W. Pollard. Reid and Flett, rot 1.86 
ap 1.01 Lands End, G. S. Eng., Mem., 

Cornwall. sh. 351, p. 59, 1907. 

SUBRANG 2. DOPOTASSIC. 

il 0.61 Washongae River, W. T. Schaller. W. T. Schaller, 
hm0.54 Skamania County, U.S. G. S. B. 262, ru 0.32 
ap 1. 34 Washington. p. 105, 1905. 

ORDER 5. PERFELIC. INDARE. (H. S. WASHINGTON, 1903.) 

SUBRANG 3. SODIPOTASSIC. URALOSE. (H. S. WASHINGTON, 1903.) 

rot 0.23 Craigmont, M. F. Connor. Adams and Barlow, 
Renfrew C~mnty, Tr. R. Soc. Can., II, 
Ontario. . (4), p. 71, 1909. 

ol 0.89 Nikolskaja SsoJ?ka, J. Morozewicz. J. Morozewicz, 
Ural Mountams, T. M.P. M., XVIII, 
Russia. p. 219, 1898. 

ol 0.69 limen Mountains, J. Morozewicz. J. Morozewicz, 
Ural Mountains, . T. M.P. M., XVIII, 
Russia. p. 219, 1898. 

I 

SUBRANG 4. DOSODIC. DUNGANNONOSE. (ADAMS AND BARLOW, 1908.) 

hy 4.12 Dungannon, N. N. Evans. Adams and Barlow, rot 1.39 Renfrew County, Tr. R. Soc. Can., II, cc 0.39 
Ontario. ( 4), p. 64, 1909. 

Quartz- d u-
mortierite 
rock. 

Greisen. 

Dumortier-
ite-quartz 
rock. 

Corundum 
syenite 
pegmatite. 

Corundum 
syenite. 

Corundum 
pegmatite. 

Dungan-
nonite 
(nephelite 
syenite). 

I 

323 

Remarks: 
I 

Norm not exact 
insufficient 
Si02• 

Igneous? 

I~ eo us? 

In W. T., p. 219. 

In W. T., p. 219 

Also in Can. G. 
S. Mem. 6, 
p. 319, 1910. 

.' 
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CLASS I. PERSALANE. SECTION I. C EXTREME OVER Z. 

RANG 4. DOCALCIC. BORSOW ASE. (H. S. WASHINGTON, 1903.) 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

--- ----------·------------
1 22.52 16.31 2.20 n. d. 1.34 6.64 1.00 0.58 1.58 Corundum 99.40 3.240 

47.51 

A4. IV .375 .160. .014 (.028) .034 .118 .016 .006 22° 

RANG 5. PERCALCIC. KYSCHTYMASE .. (H. S. W ASffiNGTON, 1903.) 

Corundum 
1 16.80 13.89 0.76 n. d. 0.61 7.26 0.38 0.13 0.76 59.51 100.10 

A 4. IV • 280 .136 .005 (.010) .015 .129 .006 .001 



No. 

1 

1 

SUPERIOR. ANALYSES OF FRESH ROCKS. 1.5.4.4-1.5.5.0. 325 

SUBCIJASS III. Q+F+L EQUAL TO C+Z. ORDER 5. PERFELIC. SI.BERARE. (H. S. WASHINGTON, 1903.) 

SUBRANG 4-5. PRES ODIC. BORSOWOSE. (H. S. WASHINGTON, 1903.) 

Symbol. Norm. Locality. Analyst. Reference. Rock name. · Remarks. 

I.In·5.4".4. or 3.34 ol 5.21 Borsowska, J; Morozewicz. J. Morozewicz, Kyschtymite In W. T., p. 217. 
nb 5. 24 Ural Mountains, T. M.P. M., XVIII, (corundum I:Ul32.80 
no 1. 70 Russia. p. 212, 1898. anortho-
c 49.54 site). 

SUBRANG. NOT NEEDED. 

I.III(IV)5·5· · or 0.56 ol 2.07 Borsowska, J. Morozewicz. J. Morozewicz, Kyschtymite In W. T., p. 217. 
nb 0.52 Ural Mountains, T. M.P. M., XVII, (corundum on 35.86 
no 1.42 Russia. p. 212, 1898. anortho-
c 59.51 site). · 

:. 



326 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS IL DOSALANE. (C. I. P. W., 1902.) 

RANG 1-2. PREALKALIC. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 ·H20+ H20- Ti02 P205 MnO Inclusive. Sum. isp.gr. 
---------------- --- ~------

1 89.25 2. 20 3.00 n. d. 2.00 - trace 4.00 100.45 

A4. IV 1. 486 .. 022 .019 (. 03S) .050 - - .043 

: 

2 80.44 5.05 6. 70 0. 10 0.39 0.50 3.20 "3. 46 ·trace SO a 0.53 100.32 

Aa. m 1. 341 .050 .042 .001 .010 .009 .052 .037 --

RANG 1-2. PREALKALIC. 

1 83.59 5.42 trace trace trace 3.44 5.33 1.37 0.76 99.91 2.54 

·A 3.m 1. 393 .053 - - - .062 . 086 .015 

RANG 4-5. PRECALCIC. 

1 71.70 6.90 0.96 3.74 2.82 11.37 0.66 0. 10 0.22 0.08 1.11 0.09 0.05 C02 trace 99.96 
Cl 0.16 

A2. n 1.195 .068 .006 .052 .071 . 204 .011 .001 .014 -- --

CLASS II. . DOSALANE. 
RANG 1. PERALKALIC. VARINGASE. (C. I. P. W., 1902.) 

1 75.40 7.72 l. 41 n. d. l. 26 1.55 8.09 4.52 0.43 0.12 Cl 0.12 100.62 2.39 

A4. rv 1.257 .076 .009 (.018) .032 .028 .130 .048 .002 

RANG 1. PERALKALIC. VARINGASE. 

1 74.15 10.07 0.86 none 0.30 l. 28 6.34 4.44 0. 71 0.93 0.09 0. 26 Cl 0.13 99.66 
FeS2 trace 
BaO 0.04 

A1. I 1. 236 .099 .005 - .008 .023 .102 .047 . 012 -- .004 CuO o:o6 

2 74.35 8.73 5:84 l. 00 0.07 0.45 4.51 3.96 0. 25. 0. 22 99.38 

B3. IV 1.239 .086 .037 .014 .002 .008 .073 .042 . 003 

3 69.22 7.78 9. 80 3.02 0.10 0.12 6.32 2. 72 n. d. 99.08 

A3. III 1.154 .076 .061 .042 .003 .002 .102 .029 

4 73.65 9.52 5. 12 0.96 0.04 0.31 4.84 4.30 1.23 0.29 100.26 

A3. III 1. 228 .094 .032 . 013 .001 .005 .078 .046 .004 

5 70. 14 8. 61 6.01 2.73 0.20 0.45 5.44 4.20 0.35 0.17 0.86 0.12 0.38 C02 none 
ZrOs 0.14 
SO a 0.06 

A1. I 1.169 .084 .038 .038 .005 .008 .088 .045 .011 .001 .005 BaO none . 

6 69.91 8.58 1:81 5.86 0.28 0.33 6.41 4.71 0.22 0.13 0.75 0.16 0.24 99.39 

A2. II 1.165 .084 .011 .082 . 007 .006 ·.103 .050 .009 .001 .003 

7 69.33 8.62 2.65 5.52 0.52 0.52 4.78 4.71 2.35 0.27 0.85 none 0.27 100.39 

A2. II 1.156 .084 .017 .076 .013 .009 .077 .050 .011 - .004 



No. Symbol. 

1 (I)II.(1)2.LL. 

~ 

2 II.2(3).1.2. 

1 (I)Il.211.1.4. 

1 II11 .211 .411 .'15. 

1 Il.3.1.2(3). 

1 (I)H.311 .1.3. 

2 1111.311.1.3. 

3 II11 .3( 4).1.3( 4). 

4 11II.3( 4).1.3. 

5 II.3(4).1.3. 

G II.3( 4).1.(2)3. 

7 II.3( 4).!.(2)3. 

SUPERIOR ANALYSES OF FRESH ROCKS. II.2.1.1-II.3.1.3. 

ORDER 2. DOQUARIC. 

SUBRANG 1-2. PREPOTASSIC. 
. . 

Norm. Locality. Analyst. Reference.' 

Q 7•1. 79 
or 12.23 

Q 51.96 
or 20.57 
nb 6.81 

Q 57.90 
or 8.34 
nb 19.91 

Q 45.00 
or 0.56 
ab 5. 76 
au 15.57 

Q 36.60 
or' 26.68 
nb 14.67 

Q 32.25 
or 26.13 
ab 27.25 

Q 35.28 
or 23.35 
ab 23.06 

Q 26.22 
or 16.12 
nb 24.63 

Q 31.86 
or 25.58 
ab 25.15 

Q 27.60 
or 25.02 
nb 20.44 

Q 28.38 
or 27.80 
nb 17.82 

Q 28.02 
or 27.80 
llb17.82 

ks 3. 23 McPhatlele's C. C. Gardt- A.·L. Hall, 
hy 10.02 location, hansen. Tr. G. Soc. S. Afr., 

Secucuni Land, 
Transvaal. 

XIII, p. 14, 1911. 

nc 18.02 Kara River, Djakanow .. A .. Kar:Kins ky, 
di 1. 94 N ertchinsk, Vh. uss. Min. hy 0.10 
mt 0. 23 ~rransbaikal, ? Ges., XLI, (1), 
hm 0.32 Siberia. p. 76, 1904. 

SUBRANG 4-5. PRESODIC. 

ns 5. 46 Berkeley, C. Palache .. C. Palache, 
WO 7.19 California. B. Dep. G. Un. Cal., 

I, p. 67, 1894. 

SUBRANG 4-5. PRESODIC. 

di 23.27 CaRe Royds, Burrows and J. W. E. David, 
wo 5. 22 oss Region, Walkom~ pers. com. mt 1.39 
il 2.13 S. Victoria Land, 

Antarctica. 

ORDER 3. QUARFELIC. HISPA~ARE. (C. I. P. W., 1902.) 

SUBRANG 2. DOPOTASSIC. 

ac 4.16 S. of Borax Lake, W. H. Mel- G. F. Becker, 
ns 11.35 California. ville. U. S. G. S. Mon. di 6. 31 
hy 0. 60 13, p. 159, 1888. 

SUBRANG 3. SODIPOTASSIC. VARiNGOSE. (C. I. P. W., 1902.) 

ac 2. 31 Sapira Cataract, J. B. Harrison. J. B·. Hari·ison, 
ns 5. 49 Mazaruni River, G .. Goldf .. Br. G., dl 1. 73 
wo 1. 74 :British Guiana. p. 76, 1908. 
il 0. 61 
tn 1. 57 

!\C 13.40 Varingskollen, G. Sarnstrom. W. C. Brogger, 
di 1. 92 Hakedalen, Z. K., XVI, p. 66, hy 0.40 
mt 1. 86 Norway. 1890. 

1\C 25.41 Landinosa River, J. Deprat. J. De~rat, di 0.49 Corsica. B. v. Ct. G. Fr., hy 4. 79 
mt 1. 39 XVII, No.' 114, 

p. 42, 1906. 

ac 13.86 Le Fontane, A. Johnsen. A. Johnsen, 
dl 1. 21 Sari. Pietro, Abh. Pr. Ak. W., hy 0.40 
mt 0.46 Sardinia. Anh. 2, p. 22, 1912. 
II 0. 61 .. 

.ac 17.56 Monte San Elmo; H. S. Washing~ H. S. Washingtgn, 
ns 1.34 Pantelleria. ton. J. G., XXI, di 1. 21 
hy 4.80 p. 703, 1913. 
il 1. 67 
np 0. 34 

nc 5.08 Gelkhamar, H. S. Washing- H. S. \Vashington, 
ns 7.08 Pantelleria. ton. J. G., XXI, dl 0. 75 
hy10. 34 p. 706, 1913. 
II 1. 37 
np 0. 34 

ac 7.85 Cantina Ziton, H. S. Washing- H. S. Washington, 
ns 3.17 Pantelleria. ton. J. G., XXI, p. 706, di 2.16 
hy 9.28 1913. 
il 1. 67 

.I 327 

Rock name. Remarks. 

Quartz-mica 
rock. 

Karite 
(quartz 
grorudite). 

Soda In W. T.,p.123 
rhyolite. 

Pyroxene Erratic block. 
granulite. Igneous? 

Rhyolite 
obsidian. 

In W. T., p. 219. 

(' 

Aplite. In W. T., p. 219. 

I 

Grorudite. Also in Eg. Kg., 
I, p. 48, 1894. 

In W. T., p. 219. 

Riebeckite 
granite. 

' 
Comendite. Also inN. J. 

Cb., 
738. 

1912, p. 

I 

Aegirite 
pan teller-
1te. 

Hyalopan-
tellerite. 

Hyalopan-
tellerite. 
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CLASS Ii. DOSALANE-Continued. 

RANG 1. PERALKALIC. VARINGASE-Continued. 

No. SiO~ Al20 8 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr.l 
------ ------------- ---------

8 76.0 9.4 3.7 1.1 trace 0.7 4.0 5.2 0.7 :; 100.8 2.56 

B3.IV 1.267 .092 .023 .015 - .013 .065 .055 

9 73.0 10.0 5.9 0.8 trace 0.3 4.6 4.3 1.4 
,. 

100.3 2.51 

B3.IV 1. 217 .098 .037 .011 - .005 .074 .046 

10 73.0 9.9 6.0 1.3 0.2 0.4 4.0 4.4 1.1 100.3 2.62 

B3.IV 1. 217 .097 .038 .018 .005 .007, .065 .047 

11 70.40 7.85 6.98 2.98 0.52 0.26 4.05 4.25 0.25 0.13 0.13 ZrOs 1.65 99.65 

A2.II 1.173 .077 .044 .042 .013 .005 .066 .046 I .002 .002 

12 70.25 8.75 7.90 1. 62 0.65 0.51 3.82 4.12 0.75 0.06 0.13 ZrOt 0. 78 100.84 

A2. II 1.171 .086 .049 .022 .016 .009 .061 .04:; .001 .002 

RANG .1. PERALKALIC. VARINGASE. 

1 68.70 6.85 9.93 1.14 0.26 1. 34 7.01 1. 58 0.50 I o.26 trace ZrOt 3. 71 101.28 

B 3. IV 1.145 .067 .062 .016 .007 .024 .113 .017 
I 

.003 -
---·-

RANG 2. DOMALKALIC. 

1 66.44 17.43 2.10 1. 60 3.70 0._65 :.0. 99 4.76 2.13 trace COt 0.10 99.90 
•· SnOs trace 

A a.ni 1.107 .171 .013 .022 .093 .Ol2 .016 .051 -

2 74.10 11.53 0.24 3.53 2.15 1. 95 0.45 4.25 0.98 0.67 0.36 0.10 co, none 100.31 

A 2.II 1. 235 .113 .002 .049 .054 .035 .007 .046 .008 .003 .001 

3 71.05 12.36 1.10 3.50 2.45 1. 52 0.80 4.65 1. 67 0.86 0.31 0.15 C02 none 100.42 
0 

A 2.11 1.186 .121 .007 .049 .061 .027 .013 .050 .011 .002 .002 

RANG 2. DOMALKALIC. 

1 69.27 12.56 ,2. 89 4.51 0.91 1. 44 3.12 3.05 0.76 0.78 0.06 trace 99.35 2.724 

B 2.ill 1.155 .123 .018 .062 .023 .026 .050 .033 .009 - -

2 73.12 10.25 2.93 1. 05 1.29 3.68 2.74 2.98 1.76 0.64 100.44 

A 3. III 1.219 .100 .018 .015 .032 .064 .044 .032 .008 I 

! 

3 66.35 14.54 0.39 5.61 1.60 2.03 '2.36 3.27 2.60 0.96 0. 17 0.03 99.91 

A 2.ll 1.106 .143 .002 .078 .040 .036 .038 .035 .012 .001 -

4 69.38 . 12.56 2.40 2.25 1. 47 3.72 2. 77 3.75 1.05 0.09 0.52 0. 12 0.04 COt 0.01 100.23 
Zr02 none 
SO a none 

A1. I 1.156 .123 .015 .031 .037 .066 .045 .040 .007 .001 - Cl none 
F none 
8 none 
Cr20a none 

I 

V20a trace 
NiO none . 

I 
BaO 0.10 
SrO trace 

I 
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ORDER 3. QUARFELIC .. HISPANARE-Continued. 

SUBRANG 3. SODIPOTASSIC. VARINGOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
8 (I)II.311.1.(2)3. Q 35.04 ac 10.63 Morne Rouge, H. Arsandaux. H. Arsandaux, Micrograuite. .Also in 

or ~0.58 ns 0.61 Obock, French Roches Est. Afr., C. R., CXL, ab 19.39 di 3.23 
by 0.26 Somali. p. 75, 1906. p. 450, 1905. 

9 (I)II.3( 4) .1.3. Q 32.16 ac 10.16 Karoma, H. Arsandaux. H. Arsandaux, Microgranite. Also in 
or 25.58 WO 0.58 L'Ouache, Roches Est. Afr., C. R., CXL, ab 27.25 mt 2.55 

bm 0.64 French Somali. p. 75, 1906. p. 450, 1905. 

10 (I)II.3(4).1.3. Q 33.42 ac 6. 93 Ouardji, H. Arsandaux. H. Arsandaux, Paisanite. Also in 
or 26.13 di 1.08 French Somali. Roches Est. Afr., C. R., CXL, ab 26.20 WO 0.23 

mt 4.18 p. 75, 1906. p. 450, 1905. 
bm0.80 

f 

ll II.311.1.(2)3. Q 30.36 ac 16.17 Ampasibitika, Pisani. A~-Lacroix, Arfvedson- Center of dike. 
or 25.58 di 1. 21 Madagascar. Mat. Min. Mad., II, ite granite. Of. No. 12 nb 16.24 by 5.08 
z 2.56 mt 2.09 p. 235, 1903. below. 

il 0.30 

12 11II.31i .1.3. Q 32.94 ac 8.32 Ampasibitika, Pisani. A. Lacroix, Aegirite Border of dike. 
or 23.91 di 1. 97 Madagascar. Mat. Min. Mad., II, granite. Of. No. 11 ab 22.53 hy 0. 73 
z 1.28 mt 5.10 p. 235, 1903. above. 

hm 1. 44 

SUBRANG 4. DOSODIC. 

1 Il11.311.1.4. Q 25.26 ac 28.64 Ampasibitika~ Pisani. A. Lacroix, Aegirite 
or 9.45 di 4.54 Sa.kalave, Mat. Min. Mad., II,, ·granite. fib 26.20 wo 0.46 
z 5. 49 il 0. 46 Madagascar. p. 235, 1903. 

SUBRANG 2. DOPOTASSIC. 

1 (I)II.3.(1)2.2. Q 34.74 hy10. 49 Tamaya, Chile. C. Schwartz. v. Groddeck, Dike rock. In W. T., p. 219. 
or 28.36 mt 3.02 Z.D.G.G., ab 8.38 
an 3.35 XXXIX, p. 252, 
c 9.38 1887. 

2 (I)II.3.211.2(3). Q 46.38 by10.68 Uncles Bay, J. S. Maclau- P. G. Morgan, Granite. 
or 25.58 mt 0. 46 Lake Brunner, rin. N. Z. G. S. B. 13, ab 3.67 il 1. 22 
an 6.95 ap 1.01 South Island, p. 78, 1911. 
c 3.57 New Zealand. 

3 (I)II.3.2.2. Q 40.44 hy10. 46 Strauchon Creek, J. S. Maclau- P. G. Morgan, Granite. 
or 27.80 mt 1. 62 Mount Tekinga, rin. N. Z. G. S. B. 13, ab 6. 81 il 1. 67 
an 5. 56 ap 0.67 New Zealand. p. 78, 1911. 
c 3.87 

SUBRANG 3. SODIPOTASSIC. 

1 (I)I1.3( 4).2.3( 4). Q 32. 82 by 6. 92 Whitson Lake, T. L. Walker. T. L. Walker, Granite. In W. T., p. 219. or 18.35 mt 4.18 Sudbury, Q.J. G. S., ab 26.20 il 1.37 
an 7.23 Ontario. LIII, p. 56, 1897. 
c 1.43 

2 (I)II.3.2.113. Q 38.58 di 6.91 Fano, Marche, A. Martelli. A. Martelli, Quartz 
or 17.79 wo 0.93 Italy. B. Soc. G. It., porphyry. ab 23.06 mt 1.62 
an 6.67 il 1. 22 XXVIII, p. 251, 

hm 2.08 1909. 

3 11II.3( 4).2.3. Q 29.88 hy 12.45 Fuse, Dogo, K. Yokoyama. S. Kozu, Schistose 
or 19.46 mt 0.46 Oki Islands, Sci. Rep. Tohoku granite. ab 19.91 il 1. 82 
an 9.17 ap 0.34 Japan. Un., (2), 
c 3. 77 I, p. 35, 1913. 

4 (I)II.3( 4).2.3. Q 29.94 di 5.59 Braidwood, H. P. White. G. W. Card. Granite. 
or 22.24 hy 2.20 New South Wales. pers. com. ab 23.58 mt 3.48 
an 10.56 il 1.06 

ap 0. 34 
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CLASS II .. DOSALANE-Continued. 

RANG 2. DOMALKALIC. 

No. Si02 Al20 3 ;F'e20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
------ ------- ------ ---------

1 64.04 15.83 2.16 2.40 2. 72 3.60 3.52 1.43 1. 60 0.30 1. 56 0.15 99. 31 2.74 

B2. IV •' 1:067 .155 . 014 .033 .068 .064 .056 . 015 .004 0011 .002 

2 73.56 11.19 1.44 3.36 2.02 1.97 3.26 2. 90 0.30 0.14 0.21 trace 0. 19 COs 0.11 100.65 2.54 

A2. II 1. 226 .110 . 009 .047 .051 .036 . 053 .031 .003 - . 003 

RANG 3. A~ALICALCIC. ALMERASE. (C. I.P. W., 1902.) 

1 64.38 14.09 . 6.10 3.68 2.04 4.51 0.55 3.72 0.82 0.33 100. 22 

A 3. III 1. 073 • 138 .038 .051 . 051 . 080 .009 .039 .005 . 

RANG 3. ALKALICALCIC. ALMERASE. · 

1 60. 15 18.23 1.51 6.04 3. 22 4. 01 1.28 1.68 0.55· 1. 34 0.23 0. 29 s 0.54 99.79' 
NiO 0.17 

. 009 .084 . 081 .071 . 021 .018 
BaO 0.25 

Al. I 1. 003 .1.79 • 017 . 002 . 004 SrO 0.14 
Cu 0.16 

2 63.75 17.62 3.00 3.26 3.41 2.50 1. 75 2.40 2. 77 100.45 

A3. III 1. 063 .172 . 019 . 045 :os5 . 0-15 . 030 .025 

3 68. 90 13.39 3.45 1. 39 4. 10 3.31 2.07 2.88 0.90 0. 20 100.59 

A3. III 1. 148 .131 . 022 . 019 .103 .059 . 034· .031 . 001 

4 70.45 ll.68 2.43 2. 71 2. 14 4. 13 2.02 2.28 0.97 0.50 0.'16 0.17· BaO trace 99.64 
I 

A2. II 1.174 . 114 . 015 .038 . 054 . Oi3 . 032 .026 .006 .001 .002 

5 69.95. 12.30 2.09 2.72 2.03 4. 26 1. 99 3.13' 0.91 0.42 0.12 0.1~ BaO 0.06 100. ll 

A2. II 1. 166 .120 . 013 . 038 . 051 . 076 .032 . 033 .005 . 001 .002 

6 70.92 12.20 1.07 5.42 '2.61 3. 78 2.46 ~.49 n. d. 0.14 101.09 

B3. IV 1. 182 .120 .007 .075 .065 .068 . 040 . 027 . 002 

7 72. 39 13. 1.2 0.42 4.48 1.87 3. 17 1. 54 1. 92 0.11 0.02 0.76 none 0.05 C02 none 99.91 2.427 
SO a none 

. 128 . 003 . 063 . 047 . 057 • 025 • 020 
Cl none 

Al. I 1. 207 .010 - - NiO 0.06 
BaO none 
SrO none 

8 71.22 13.52 0. 77 5.30 2.38 3.52 1.48 2. 28 n. d. 0. 28 100.75 2.443 

B3. IV 1. 187 .133 .005 .074 .060 .063 .024 .025 .004 

9 70.62 13.48 0. 85 4.44 2.42 3.09 1.27 2. 22 0.01 0.06 0.90 none 0.42 C02 none 99.78 2.454 
SO a trace 
Cl trace 

A2. II 1. 177 .132 .005 .062 . 061 .055 . 021 .023 .011 - .006 NiO trace 

10 69. 80 15.02 0:40 4.65 2.47 3. 20 1. 29 2. 56 n.d. n d. 0.80 0.18 BaO none 100.37 2.424 
Sro· none 

A2. II 1. 163 .147 .003 . 065 .062 .057 .021 .028 .010 .003 
Li20 trace 

11 72.40 12.56 none 4.03 1. 87 2.09 2.14 1. 95 1. 25 0.15 0.77 0.09 J.50 co, none 99.88 
I SO a 0.08 

A2. II 1. 207 .123 - • 056 .047 .038 .034 
.021 1 . 

.010 - .007 
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ORDER 3. QUARFELIC. HISP AN ARE-Continued. 

SUBRANG 4. DOSODIC. 

No. Symbol. Norm. Locality. Analyst; Reference. Rock name. Remarks. 

1 1111.3( 4).2.4. Q 29.76 by 9.04 Smith's Mill, M. F. Connor. C. H. Clapp. Quartz Cf. No. 132,, 
or 8.34 mt 3. 25 Victoria District, Can. G. S. Mem. 36, diorite !.4.2.3. ab 29.34 il 0.61 
lUl 8. 34 ap 3. 70 Vancouver Island, p. 64, 1913. gneiss. 
c 5.51 British Columbia. 

2 (I)II.3( 4).2.(3)4. Q 34.26 di 2.29 Musgrave Penin- A. M. Wright. Speight and Granite. 
or 17.24 hy 8. 99 sula, Finlayson, ab 27.77 mt 2.09 
lUl 7. 23 il 0.46 Carnley Island, Subant. Islands, 

Auckland Islands. p. 720, 1909. 

SUBRANG 2. DOPOTASSIC. 

1 11II.3.3( 4).2. Q 33.36 by 7. 48 Brockenrod, F. Kutscher. C. Chelius, Granite. In W. T., p. 221. 
or 21.68 mt 8.82 Hesse. Erl. G. Kte. Hesse, ab 4. 72 
an 22.24 Bl. Breusbach, 
c 1.02 p. 24, 1897. 

. -

SUBRANG 3. SODIPOTASSIC. ALMEROSE. (C. I. P. W., 1902.) 

1 II.3.3( 4) .3. Q 29.88 by 16.28 Creighton Mine, M. T. Culbert. A. P. Coleman, Norite. Also in J. G., 
or 10.01 mt 2.09 Sudbury, Rep. Bur. Min. XV, p. 770, ab 11.00 il 2.58 
au 17.79 ap 0.67 Ontario. Ont., XIV, (III), . 1907. 
c 7. 75 p. 112, 1905. 

2 "II .311.3.3. Q 31.92 hy11.93 Hoyazo, J. Savelsberg. A. Osann, Cordierite In W. T., p. 219. 
or 13.90 mt 4.41 Cabo de Gata, Z.D.G.G., andesite. ab 15.72 
au 12.51 Spain. XL~ p. 701, 1888. , 
c 7.34 

3 111!.3( 4) .3.3. Q 32.58 hy10.30 Calca Foggio, Not stated. J. Deprat, Quartz 
or 17.24 mt 4.41 Corsica. B. Soc. G. Fr., (4), diorite. ab 17.82 hm0.48 
au 15.57 ap 0.34 VI, p. 434,.1906. 
c 1. 02 

4 (I)II.3.3.3. Q 37.62 di 3.16 Tarmlangen, R. Mauzelius. P. J. Holmquist, Granite. 
or 14.46 by 6.38 Skattmanso, B. Un. Ups., ab 16.77 mt 3.48 
au 15.57 il 0. 91 Uppland, VII, p. 266, 1906. · 

ap 0. 34 Sweden. 

5 (I)II.3".3.3. Q 34.50 di 4.05 U~sala, R. Mauielius. P. J. Holmquist, Granite. 
or lit 35 hy 6.04 wed en. B. Un. Ups., VII, ab lG. 77 mt 3.02 
au 15.29 il 0. 76 p. 266, 1906. 

ap 0.34 

G 111!.3(4).3.3(4). Q 31.56 di 3.50 Tebrung, C.v.John. F. E. Suess, Moldavite. 
or 15.01 hy13. 72 Dendang, Jb. G. R.-A., Wien:, ab 20.96 mt 1.62 
an 14.73 Java. L, p .. 237, 1901. 

' 

7 (I)II.3.3.3. Q 43.56 hyll. 30 Mount Elephant, G.Ampt. H. S. Summers, Obsidianite. "Button." 
or 11.12 mt o. 70 Victoria. Pr. R. Soc. Viet., ab 13.10 II 1.52 
an 15.85 XXI, (2), p. 425, 
c 2.65 1909. 

8 11!!.3.3.3. Q 38:04 hy15.64 Between Everard C. v.John. F. E. Suess, Moldavite. 
or 13.90 mt 1.16 and Frazer Jb. G. R.-A., Wien, ab 12.58 
an 17.51 Ranges. L, p. 238, 1901. 
c 2.14 Australia. 

9 "II.3.3.3. Q 41.40 hy12. 96 Coolgardie, Not stated. Ann. Ref' Secy. Mines, Obsidian 
or 12.79 mt 1.16 West Australia. Viet., 1907), p. 63, ''buttons.'' ab 11.00 il 1. 67 
au 15.29 1908. 
c 3.37 

10 (!)1!.3.3.3. Q 38.28 hy13.46 Upper Weld W. F. Hille- U.S. G. S. B. 228, Moldavite. , "Volcanic but-
or 15.57 mt 0. 70 Tindrift, brand. p. 276, 1904. tons"· Cf. Pr. abll.OO il 1.52 
an 15.85 Tasmania. R. Soc. Viet. 
c 4.18 0 XXI, p. 425, 

1909. 

l.1 (I)II.3.113.3( 4) Q 42.06 hyll. 70 Inangahua Road, Not stated. P. G. Morgan, Granite. 
or 11.68 il 1. 52 Waitahu, pers. com. ab 17.82 
au 10.56 Reefton District. 
c 3.06 New Zealand. 
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No. 

1 

A2. II 

2 

A2.11 

3 

A2. II 

1 

A 

1 

B 

1 

A 

2 

A 

1 

A 

1 

A 

1 

A 

2 

A 

3. III 

3. IV 

2. II 

2. II 

3. III 

4.1\1 

2. II 

1. I 

Si02 

67.04 

1.117 

68.45 

1.141 

74.67 

1.245 

64.68 

1.078 

55.00 

• 917 

62.51 

, 1.042 

62.63 

1.044 

69. 67 

1. 161 

68.68 

1.145 

73.68 

1. 228 

73.82 

1.230 

A~203 Fe20 3 

------
11.40 0.78 

.112 .005 

10.00 5.71 

.098 .036 

8.37 0.95 

.082 .006 

16. 80 6.57 

.164 .041 

16.83 10. 19 

.165 .064 

20.60 2.42 

.202 .015 

12.19 2.98 

.120 .019 

13.26 0.63 

.130 .004 

10.11 6.72 

.099 .042 

11.05 3.93 

.108 .024 

10. 59 2.18 

.104 .014 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. ALMERASE. 0 

Feb. MgO CaO Na20 K20 H20+ H20- Ti02 1 P 20s MnO Inclusive. Sum. Sp.gr. 

------------------
3.75 3.52 7. 60. 2.70 1.00 .0.16 0.09 1. 68 0. 12 C02 none 99.84 

.052 .088 .136 .044 .011 .021 .001 

2.59 3.26 6.20 1. 98 1.18 0.62 0.18 0.20 0.25 0.05 C02 trooe 100.67 

.036 .082 .111 .032 .013 .003 .002 .001 

3.37 2.52 5.19 2.09 1.31 0.30 0.26 1.10 0.57 0.09 ZrOs trace 100.79 

.047 .063 .093 .034 .014 .014 .004 .001 

RANG 4. DOCALCIC. 

1. 01 2. 50. 3.88 trace 4.01 n. d. n.d. 0.20 99.65 

. 014 .063 . .070 - .042 .003 

RANG 4. DOCALCIC. 

3;60 5. 16 ,5.91 1. 00 0.90 n. d. n.d. 0.67 FeS2 0.23 99.49 2. 774 

.050 .129 .105 .016 .610 .005 

RANG 4. DOCALCIC. 

4.55 2.32 4.55 2.06 0.82 n. d. 0.38 0.16 100.27 

.064 .058 .081 .033 .009 .005 ·.001 

2.89 1.49 4.84 2.12 0.82 4.11 3.94 1.53 0.35 99.89 

.040 .037 .087 .034 .009 .019 .002 

RANG 5. PERCALCIC. 

4.48 1.37 8.96 0.24 0.18 0.31 0.04 1. 18 trace trace C02 trace 100.32 

.063 .034 .160 .004 .002 .015 - -

CLASS II. DOSALANE. 
RANG 1. PERALKALIC. PANTELLERASE. (C. I. P. W., 1902.) 

3.02 - - 4.51 6.42 n. d. 99. 16 

.042 - .073 .068 

I 
RANG 1. PERALKALIC. P AN'l'ELLERASE. 

1.45 none 0.48 5.20 4.05 0.08 0. 17 0. 57 none trace Zr02 O.:M 100.90 2.694 
0 Cl trace 

.020 - .009 .084 . 044 .007 - -

2.98 0.04 0.28 4. 20 4.57 0.49 0.39 0.13 0.02 none Zr02 none 99. 75 
F 0.06 
s none 

.042 .001 .005 .068 .049 .002 - - BaO none. 



No. Symbol. 

1 1!.3( 4).3.4. 

2 II.3.3.4.0. 

3 1!.3.113.4. 

1 (1)1!.3.(3)4.1. 

1 II.311.4.3( 4). 

1 (I)II.3"."4.4. 

2 (1)11.3.(3)4.4. 

. 

1 II.3.5.0. 

1 11.4.1.211
• 

1 (1)1!.4.1.311 • 

2 (1)11.(3)4.1.3. 

SUPERIOR ANALYSES OF FRESH BOCKS. 11.3.3.4-11.4.1.3. 

ORDER 3. QUARFELIC. HISPAN ARE-Continued. 

SUBRANG 4. DOSODIC. 

Norm. Locality. Analyst. Reference. 

Q 29.34 
or 6.12 
nb 23.06 
an 15.85 

Q 37.92 
or 7. 23 
nb 16.77 

Q 45.12 
or 7. 78 
nb li. 82 
an 9.45 

Q 37.38 
or 23.35 
ab-
an 19.46 
c 5.30 

Q 27.36 
or 5.56 
ab 8.38 
an 24.46 
c 5.11 

Q 31.56 
or 5.00 
ab 17.29 
an 22.52 
c 8.06 

Q 35.40 
or 5.00 
nb 17.82 
an 21.41 

Q 45.78 
or 1.12 
ab 2.10 
an 34.47 

Q 20.46 
or 37.81 
ab 16.24 

Q 28.80 
or 2-!.46 
ab 33.54 
z 0.37 

Q 30.54 
or 27.24 
ab 28.82 

di 15.63 Fishermans Island, M.W.Adams. I. H. Ogilvie, 
hy 4. 72 Boothbay quad- Ann. N.Y. Ac. Sci., mt 1.16 
il 3.19 rangle, Mame. XVII, p. 534, 1907. 
ap 0.34 

di 11.02 Fredericksburg, · W. M. Thorn- T. L. Watson, 
hy 3.10 Virginia. ton. Va. G. S.,B. lA, mt 7.66 
ll 0.46 p. 81,1909. 
bm0.48 
np 0.67 

di 10.39 CaKe Royd~, Burrows and J. W. E. David, 
hy 4.95 oss Reg1on, . Walkom. pers. com. mt 1. 39 
il 2.13 S. Victoria Land, 
ap 1. 34 Antarctica. 

SUBRAN~ 1-2. PREPOTASSIC. 

by 6.30 Uralla, J. C. H. Min- R. H. Walcott, 
mt 3. 94 New South Wales. gay e. Pr. R. Soc. Viet., bm 3.84 

XI, p. 30, 1898. 

SUBRANG 3. SODIPOTASSIC. 

hy12. 90 Zonderwater, H. Eckstein C. B. Horwood, 
mtll.60 Transvaal. and Co. Tr. G. S. So. Afr., hm 2.24 
np 1. 68 XIII, p. 51, 1911. 

SUBRANG 4-5. PRESODIC. 

hy 11.61 Mont Pelee, A. Pisani. A. Lacroix, 
mt 3.48 Martinique, . Mont Pelee, il o. 76 

West Indies. \ p. 550, 1904. 

di 0.65 Morateno, Boiteau. A. Lacroix, 
hy 3.66 Sakalave Region, C. R., CLVII, mt 4.41 
ll 2.89 Madagascar. p. 19, 1913. 
ap 0. 67 

SUBRANG. NOT NEEDED. 

di 8.42 CaKe· Royds, Burrows and T. W. E. David, 
by 4.97 oss Region, Walkom. pers. com. mt 0. 93 
il 2.28 S. Victoria Land, 

Antarctica. 

ORDER 4. QUARDOFELIC. AUSTRARE. (C. 1. P. W., 1902.) 

SUBRANG 2. DOPOTASSIC. 

ac 19.40 Scala della, J .. Deprat. J. Deprat, 
by 5.54 Spelunca, B. Sv. Ct. G. Fr., 

Corsica.· XVII, No. 114, 
p. 38, 1906. 

SUBRANG 3. SODIPOTASSIC. GRORUDOSE. (C. I. P. W., 1902.) 

nc 9. 24 Ilimausak, C. Winther. N. V. Ussing, 
di 2. 23 South Greenland. G. Julhb., mt 0.93 
il 1. 06 p. 224, 1911. 

ac 6. 01 Rosemont, G: Steiger. W. Cross, 
di 1.24 Col~rado Springs U.S. G. S. B. 419, by 4.59 
mt 0. 23 cuadrangle, p. 100, 1910. 
il 0.30 olorado. 

Rock name. 

Quartz-
augite 
diorite. 

Granite 
gneiss. 

Pyroxene 
granulite. 

(Moldavite.) 

Granophyre. 

Cordieritized 
andesite. 

Dacite pitch-
stone. 

Not named. 

Riebeckite 
micro peg-
matite. 

Comendite. 

Riebeckite 
granite. 

333 

Remarks. 

Erratic block. 
Igneous? 

''Volcanic 
button." 

Notin W. T. 

Near Subclass 
II. . 

Igneous? 
Erratic block. 



334 

No. Si02 Al20 3 Fe20 3 FeO 

--- ------

9 69.47 11.73 5. 08 0.48 

A3. III 1.158 .115 .032 .007 

4 67.91 12.21 4.17 2.97 

A2. II 1.132 .120 .026 .042 

5 70.15 10.60 5.77 1.74 

A2. II 1.169 .104 .036 .024 

6 66. 50 10.90 9.85 2.34 

B3.1V 1.108 .107 .062 .033 

i 69.01 12. 16 2.07 2:·40 

A2.1I 1.150 .119 .013 ~033 

8 60. 13 10.23 ~.21 3. 12 

A2. II 1.002 .100 .026 .043 

9 68.09 11. 15 2.85 0.95 

A2. II 1.135 .109 .018 :014 

10 61.18 17.04 6.57 1.75 

A2. II 1.020 .167 .041 .025 

11 67.88 12.27 3.39 6.18 

A3. III 1.131 .120 .021 .086 

1~ 65.66 13.77 2.19 4.88 

A2. I1 1.094 .135 .014 .068 

13 65. 64 13. 14 5.25 1.31 

A2. II 1. 094 .129 .033 .018 

14 66.10 13.45 6.30 0.45 

A3.ID 1.120 ·.132 .039 .006 

15 66. 19 14.22 3.08 1. 70 

A3. III 1.103 .139 .019 .024 

16 66.08 11.63 1.44 ·2.94 

A2. II 1.101 .114 .009 .041 

17 72.21 9.72 3.26 1.07 

A2. II 1. 204 .095 .020 • 015 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

' CLASS II. DOSALANE-Continued. 

RANG 1. PERALKALIC. P ANTELLERASE-Continued. 

MgO CaO Na20 K20 H20+ H20- Ti021 P20sl MnO 
------- -------------
0.99 2.63 3.46 5.34 1.28 0.31 trace trace 

.025 .046 .056 .056 - --
1.18 2.03 3.83 4.47 0.67 0.93 0.18 trace 

.029 .036 .061 .048 .012 .001 -

0.35 0.72 5.30 4.09 trace 0.65 0.52 

.009 .013 .085 .043 .008 .007 

0.60 0 .. 64 5.56 4.54 0.20 trace trace trace 

.015 .011 .090' .048 -- - -

0.93 2.28 3.65 4. 81 0.42 0.44 0.97 0. 11 0.96 

.023 .041 .059 .051 .012 .001 .001 

4.89 5.54 3. 10 4.63 1.81 0.72 1.26 0.03 

.122 .099 .050 .049 .009 .009 -

]. 10 1.98 7.42 5.16 . 0. 56 0.41 1.11 

.028 .036 .119 .055 .005 .008 

1.27 0.24 5.00 4.84 1.15 0.48 0.41 0. 10 

.032 .004 .081 .051 .005 .001 
~ 

1.03 0.70 3.76 3.63 1.17 0.08 

.026 .013 ·. 061 .038 -

0.86 1.40 3.23 5. 72" 1.46 0.57 0.42 

.022 .025 .052 .061 .007 .003 

2.02 2.86 4.32 4.87 0.77 0.29 0.15 

.051 .051 .069 .0.52 .004 .001 

0.92 0.60 5.42 5.04 2.10 

.023 .011 .087 .054 

0.54 1. 24 4.98 6.25 ~ .. 14 0. 15 0.19 

.014 .022 .081 .067 .002 

2. 56 3.33 3.36 5. 29 0. 86 0.06 1.29 0.83 

. 064 .059 .054 .056 .016 .006 

0.29 0.82 4.42 4.98 1.96 0.24 0.62 0.10 0.05 

.00'/ .014 .071 .053 .008 .001 .001 

Inclusive. Sum. Sp. gr. 

100. 77 

100.55 

99.89 

' 
101. 23 

99.73 

.S 0.05 99.72 2.796 

100.78 

C02 0.05 100.23 2.66 
SO a 0.15 

100.09 

100.16 

100.63 

100.38 

99.68 2.68 

99.67 2. 70 

99. 74 



SUPERIOR ANALYSES OF FRESH ROCI(S. II.4.~.3. 335 

ORDER 4. QUARDOFELIC. A USTRARE-Continued. 

:;!UBRANG 3. SODIPOTASSIC. GRORUDOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 
-

3 (I)II.4.1.3. Q 24.72 di 5.40 Near Watuska, D. 1'. Smith. D. T. Smith, Rhyolite. or 31.14 wo 2.09 Walker region, Un. Cal., Dep. G., ab 29.34 mt 1. G2 
an 0. 83 bm4.00 Nevada. B. IV, p. 26, 1904. 

4 (I)II .4.111 .3. Q 23.94 di 4. 85 Lovstakken, 0. Heiden- C. F. Kolderup Granite. or 2G. 69 hy 1.13 Bergen, reich. Berg. Mus. Aarb., ab 31.96 mt G.03 
an 3.06 il 1.82 Norway. 1902, p. 26. 

ap 0. 3•1 

5 II.4.1.311
• Q 24.96 nc 11.09 Grussletten, V. Schmelck. W. C. Brog1er, Grorudite. Center of dike. or 23.91 di 3.03 

ab 31.9G lly 0.83 n. Grorud, Eg. Kg., , In W. T., p. 221. 
1llt 2. 58 Christiania, p. 48, 1894. 
il 1. 22 Norway. 

6 I1.4.1.3.0 Q 18.84 o.c 14.32 Grussletten, L. Schmelck. W. C. Brog1er, Grorudite. Border of dike. or 26.G9 di 2.44 Gtorud, Eg. Kg., , In W. T., p. 221. ab 30.92 hy 0.60 
mt 7.19 Christiania, p. 48, 1894. 

Norway. 

7 (I)II.4.1''.3. Q 24.72 di 6.52 Klonclyke, M. Dittrich. G. Kalb, Pegmatite. L. Milch, or 28.3G hy 0.20 Bornholm Island, Mt". Nw. Ver. pers. com. nb 30.92 mt 3.02 
an 2.50 it 1. 82 Denmark .. Neup., XLV, p. 21, 

ap 0.3<1 I 1913. 
I 

8 II11 .4.1.3. Q 12.36 di 14.85 Olbersdorf, A. Lindner. E. Dathe, Minette. Not in W. T. or 27.24 hy 6.56 n. Aachen, Jb. Pr. G. L.-A., nb 26.20 mt 6.03 
an 0.28 il 1. 37 Rhein Preussen. XIX, p. 130, 1899. 

ap 3.02 

9 I1.4.1.3.0 Q 19.0$ o.c 8.32 Forst, H. Schmei- H. Schmeidehohn, Arfvedsonite. 
or 30.58 ns 5. 49 W csterwald, dehohn. Jb. Pr. G. L.-A., trachyte. ab28.30 eli 2. 00 

hy 3.02 Hesse. XXX, (2), p. 306, 
it 0. 76 (1909), 1910. . 
ap 2.69 

10 (I)II .4(5) .1.3( 4). Q 11.76 hy 3.20 Rupbach Thal, G. Butzbach. R. Brauns, Porphyry, 
or 28.36 mt 4. 64 Hesse N a.ssau. N.J. B. B., XXVII, ab 42.44 11 0. 76 
c 3.16 hm3.36 p. 307, 1909. 

np 0.34. 

n 11II.4.1(2):3( 4). Q 25.20 hyll.lS Abruzzen, F. Riegner. F:Riegner, Schliere Cf. No. 183, 
or 21. 13 mt 4.87 n. CunnerAdorf, In. Diss. Bres., in granite. 1.4.1.3. nb31. 96 
an 3. 61 Riesenge birge. . p. 45, 1909. 
c 0.82 

12 (I)II.4.1(2).3. Q 19.02 hy 8.40 Striegau, F. Riegner. F. RilSner. Schliere Ci. No. 270, 
or 33.92 mt 3. 25 Silesia. In. iss. Bres., in granite. 1.4.2.3. nb 27.25 11 1. 06 
an 4.17 np 1.01 p. 26, 1909. . 
c o. 71 

13 "II . .4.1.3. Q 15.66 di 8.64 Wahnitz, E. Worm. E. Worm, Syenite 
or 28.91 hy 1.10 n. Meissen, In. Diss. Leip., aplite. nb 30.15 mt 3.25 
an 2.22 il 0.(\1 Saxony. p. 44, 1913. 

hm2.89 
np 0.34 

14 (I)II.411.1.311
• Q 15.48 o.c 4.16 Rolbak, C. v. John. C. v. John, Saniclinite. In W. T., p. 221. 

or 30.02 dl 2.38 Siebenbiirgen, Jb. G. R.-A., Wien, ab 40.87 hy 1. 20 
mt 1. 39 Hungary. 'XLIX, p. 566, 
hm3.84 1899. 

15 (I)II .4(5) .1.3. Q 11.10 o.c 4.16 Voralp, 0. Fischer. 0. Fischer, Quartz 
or 37.25 di 5.07 Aarmassif, T.M.P.M., syenite. nb 37.73 hy o. 46 

mt 2.32 Switzerland. XXIV, p. 57, 
ll 0.30 1905. 

16 II.4.1.3.0 Q 19.08 dl 7. 78 Val Punteglia, L. Hezner. U. Grubenmann, Granite. 
or 31. 14 lly 4. 79 Graubunden, pers. com. nb28.30 mt 2. 09 
1\11 1.11 j) 2. 43 SwHzerland. 

o.p 2.02 

17 (I)II.(3)4.1.3. Q 31.14 nc 9. 24 Cuddia Nera, H. S. Washing:. H. S. Washington, Comendite. 
or 29.47 ns 1.10 Pantelleria. ton. J. G., XXI, p. 697, ab 22.01 dl 2.57 

hy 0.46 1913. 
j) 1. 22 
ap 0.34 



336 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 1. PERALKALIC. PANTELLERASE-Continued .. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
----- ---------- --- ---------

18 69.79 11.91 5.35 1.43 0.25 0.25 5.66 4.59 0. 17 0.04 0.89 0.13 0.20 100.66 

A2.II 1.163 .117 • 034 .020 .006 .004 •. 091 .049 .011 .001 .003 

19 67. 85 12.87 1. 84. 4.54 0.30 0. 1.7 6.03 4.83 0.13 0.02 0. 83 0.08 99.49 

A2. II 1. 131 .126 . 012 .063 .008 .003 .097 .051 

20 67.32 9.55 6.73 0.81 0.20 0.20 5. 71 4.48 3. 15 0.49 0.59 0.08 0.24 99.55 

A2. II. 1.122 .094 .042 .011 .• 005 .00·1 .092 .048. .007 • 001 .003 

21 66.07 11.74 2.05 5.88 0. 13 0.46 6. 89 4. 80 0.43 0.03 0.92 0.18 0.16 ZrOs 0.12 100.09 
SO a 0.23 

Al. I 1. 101 .115 .013 .082 .003 .008 .111 • 051 • 012 .001 .002 
BaO ·none 

22 64.54 11.49 5. 14 2. 99 0.89 0.6-1 5.46 4.66 1.11 2.12 0.90 0. 16 0. 13 ZrOs 0.08 100.48 
SO a 0.17 

Al. I 1.076 .113 .032 .042 .022 .011 .088 .050 .011 .001 . 002 
BaO none 

23 63.77 11. 18 5.02 2.58 0.51 1. 37 5. 55 4.35 2. 72 1. 28 0.94 0. 14 0.26 99.67 

A2. II 1. 063 .110 .031 .036 • 013 .025 .090 • 047 .012 . 001 .003 
\ 

24 62.95 12.57 4.73 4. 14 0.27 3.07 4.52 4.24 1.34 0.39 1.33 trace 99.55 

A3. III 1. 049 .123 .029 .057 . 007 .055 .073 . 044 .017 -

25 68.04 12. 10 3. 18 1.90 0. 19 0.82 5. 53 4.50 3.·40 trace 0.20 99.86 

A3. III 1. 134 .119 .020 .026 .005 .014 . 089 .048 - .003 

26 67.44 11.59 4.48 1. 35 0.37 2.08 6.68 ·1. 24 0.62 0.12 0.34 99.31 

B2. III 1. 124 .114 . 028 • 019 .009 .038 .108 . 045 . 001 .005 

27 71.0 10. 1 6.0 2. 3 trace 0.6 5.2 5. 1 0.9 101. 2 2.51 

C3. V 1.183 .099 . 038 .032 - .011 .084 .054 

28 69. 1 10.5 3.6 6.4 0. 1 0.4 6.2 4.3 none 100.6 2.51 

B3. IV 1. l.'i2 .103 .023 .089 .002 .007 .100 .046 . 
29 68.5 12. 1 6. 2 2.2 0. l 0.6 6. l 4. 5 0.2 100.5 2. 47 

B3. IV 1.142 .119 .039 . 031 . 002 .011 .098 .048 

30 70.61 8.59 2.52 5.96 0.07 0.61 6.77 4.46 0.10 0. 15 0.34 100.18 

A2. II 1.177 . 084 • 016 .083 .002 . 011 .110 .0·18 .002 .005 

31 64.00 10.43 6.30 3.86 0.34 1.45 7.59 4.59 0. 17 0.78 0.37 99.88 

A2. II 1. 067 .102 .039 .05·1 .009 .021j .123 .049 .010 .005 

32 70.85 9.97 5.00 1.17 0.25 none 3.98 4.68 0.50 0.06 0.12 ZrOs 3.48 99.56 

A2. II 1.181 .098 .031 .017 .006 - .065 .050 .001 .002 



SUPERIOR ANALYSES OF FRESH ROOKS. II.4.1.3. 337. 

ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 3. SOD~POTASSIC. GRORUDOSE-Continucd. 
.. ---·-

No. Symbol. Norm. Locality. Analyst. Reference. I Rock name. Remarks. 

11II.4.l.311 • 
Q 21.78 ac 10.63 Costa Zeneti, H. S. Washing- H. S. Washington, Aegirite or 27.24 hy o. 60 -
ab 35.63 mt 2.09 Pantelleria. ton. J. G., XXI, p. 703, pan teller-

18 

il l.(j7 
hm 0.32 

1913. ite. 
ap 0. 34 

II.4.1.3.0 Q 15.36 ac 5. 54 Costa Zeneti, H. S. Washing- II. S. Washington, Pantellerite or 28.36 ns 1. 22 
ab 39.30 hy 7. 80 Pantelleria. ton. J. G., XXI, p. 706, obsidian. 

il 1. 52 1913. 

19 

ap 0. 34 

II.4.1.3.0 Q 22.44 ac 19.40 Rione Buccarame, H. S. Washing- H. S. 'Vashington, Pantellerite or 26. li9 ns 0. 49 
ab 24.10 hy 1. 03 Pantelleria. ton. J. G., XXI, p. 703, pumice. 

il 1. 42 1913. 

20 

ap 0. 34 .. 

II.4.l.3.0 Q 14.70 ac 6. 01 Khagiar, H. S. Washing- H. S. Washington, Hyalopan-or 28.3!i ns 4.15 Pantelleria. ton. J. G., XXI, p. 706, tellerite. ab 33.54 , di 1. 24 
hy 9. 01 1913. 

2.1. 

jJ 1. 82 
ap 0.34 I 

II.4.1.3.0 Q 15.12 ac 11.55 Costa·zeneti, H. S. Washing- H. S. W!Ulhington, Pantellerltic or 27.80 di 1. 76 Pantelleria. ton. .T. G., XXI, p. 693, trachyte. ab 33.01 hy 3. 38 
mt 1. (\2 1913 

22 

fl 1. (\7 
ap 0. 34 

.. 

II.4.1.3". Q 14.34 ac 12.47 Punta Pozzolana, H. S. Washing- H. S. Washington, Pantelleritic or 2(1.13 di 5. 20 Pantelleria. ton. J. G., XXI, p. 693, trachyte. ab 33.01 hy 1. 42 
mt 0. 93 1913. 

23 

il 1. 82 
ap 0.34 

"II .4 .1.3( 4). Q 1(\.08 di 4. 24 Southern Ural Not stated. A. Ginsberg, Rapakiwi or 24. 4(\ wo 3.(\0 Mountains, Ann. Inst. Polyt granite. ab 38.25 mt (1.73 
/, an 1. 67 il 2. 58 Russia. ·St. Pet., XV, 

p.· 210; 1911. '. 

24 

(I)II.4.l.311 • Q 18.12 nc 8.32 Aden, Arabia. E. Manasse. E. Manasse, Pantellerite. or 2H. 69 di 3. 41 Mem. Soc. Tosc., ab 37.20 hy 2. 28 
mt 0.46 XXIV, p. 197, 1908. 

25 

II.4.l.3(4). Q 14.94 nc 12.94 Aden, Arabia. E. Manasse. E. Manasse, Aegirite 
or 25.02 ns 1. 34 Mem. Soc. Tosc., trachyte. ab 36.15 di 7. 90 

woo. 23. XXIV, p. 193, 1908. 
ap 0. 34 

26 

ll.4.l.:3.0 Q 23.58 ac 17.56 Yaba H. Arsanclatix. H. Arsandaux, Pantellerite. Also in 
or 30.02 ns 0.12 L'Aouache, Roches Est. Afr., C. R., CXL, ab 23.58 di 2. 73 

hy 2. 77 French Somali. p. 75, 1906. p. 450, 1906. 

27 

II.4.·t.3.0 Q 19.38 ac 10.63 Fan tale, H. Arsandaux. H. Arsandaux, Pantellerite Also in C. R., or 25.58 ns 2. 44 French Somali. Roches Est. Afr., obsidian. CXXXVII, ab 29.87 di 1. 70 • hy11.16 p. 75, 1906 . p. 878, 1903 .. 

28 

II.4.l.311
• Q 17.40 ac 12.47 Tacletchamalka, H. Arsandaux. H. Arsaudaux, Pantellerite. Also in C. R., or 2(1. 69 di 2. 73 French Somali. Roches Est. Afr.; CXXXVII, ab 37.20 hy 1. 0(\ 

mt 2. 78 p. 75, 1906. p_. 878, 1903. 

29 

II .(3)4.1.113. Q 27.12 ac 7.39 Lake N ai vasha, G. T. Prior. G. T. Prior, Soda 
or 2(1. 69 ns 7.08 British East Min. Mng., XIII, rhyolite ab 18.86 di 2. 70 

hy 9. 97 Africa. p. 246, 1903. (pan teller-
il 0.30 ite). 

30 

II(II1).4".1.3. Q 10.44 ac 18.02 Lake Naknru, G. T. Prior. G. T. Prior, Phonolitic 
or 27.24 ns 3. 78 British East :Min. Mag., XIII, obsidian ab 27.77 di 6. 23 

hy 5.32 Africa. p. 245, 1903. (pan teller-
il 1. 52 itic obsid-

31 

ian). 

(I)II .114.1.3. Q 29.22 ac 7.85 Ampasibitika, A. Pisani. A. Lacroix, Aplite. Veinlet in or 27.80 hy 1.13 Sakalave, Mat. Min. Mad., No.9, ub 25.15 mt 3. 25 
z 5.12 il 0.15 :Madagascar. II, p. 235, 1903. !1.4.1.4. 

32 



338 CHEMICAL ANALYSE~ OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 
I 

RANG 1. PERALKALIC .. P ANTELL ERASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti0
2

. Pz05 MnO Inclusive. Sum. Sp.gr .. 

--- ---------- ------------ ---

33 64.01 13.96 7.31 0.20 0.21 1. 02 5.30 5.10 1. 38 1. 66 0.08 100. 23 

A2. II 1. 067 .137 .046 .003 .005 • 018 .085 .054 . 021 . 001 

,. 

34 71.56 11.94 4.68 0.46 0.32 0.28 4.88 5.03 0.40 0.33 0. 17 trace trace NiO 0.01 100.06 2.71 
BaO none 
SrO nono 

A2. II 1.193 .117 • 029 .007 .008 .005 .088 .053 .002 -- -- Li20 none 

35 65.31 12.08 5. 12 3.07 0. 96. 2.50 4.91 4.72 0.57 . 0. 47 0.49 0. ]4 0.11 100.45 2. 4.0 

A2. II 1. 089 .118 .032 .043 • 024 .045 .079 .050 . 006 . 001 . 001 

36 64. 13 14.32 5.58 0.70 0.72 2.36 5. 2,9 4.86 0.79 0.65 0.39 0. 12 99.91 

A2.li 1. 069 :140 . 035 .010 • 018 • 042 .085 .052 . 008 .003 .002 

RANG 1. PERALKALIC. P ANTELLERASE. 

70.b9 12.38 1.61 3.33 none 0.93 6. 95 3.74 0.21 0. 20 0.44 trace 0.08 CI none 100.46 2.657 

A2. II 1. 177 .122 .010 .046 - • 017 .112 .03.!) .005 - . 001 

101.28 
2 . 73.01 11.23 2.53 3.66 0.02 0.75 5.56 3,66 0.55 none 0.19 s 0.05 

BaO 0.06 
SrO 0.01 

B2. III 1. 217 .110 .016 .051 - .013 .090 • 039 • :103 

3 71.35 12.21 4.53 1.14 trace 0.22 6.51 3.22 0.33 0.50 0:78 I 100. 79 

A?3. III 1. 189 .120 .028 • 014 - .004 .105 • 034 .006 .011 

4 63.68 13.31 2.94 3.40 2.45 2~66 4. 89 4. 27 0.93 0.45 0.60 0.25 99. 83 

A2. II 1. 061 .130 • 018 • 047 .061 • 047 .079 . 045 . 006 . 004 . 004 

66.73 12.23 1.49 3.25 1. 49 3. 25. 6.14 2. 53 0.62 0.05 0.32 0.22 FeS2 0.39 99.46 

A2. II 1.112 .120 .009 .045 .037 .058 .099 .027 . 004 .002 

6 60.76 10.72 5.22 5.40 4.19 4.37 4.93 2.44 n. d. 2. 14 100.17 

A3. III 1. 013 .105 .033 .075 .105 .079 .079 .026 . 027 

7 64.76 13.40 4.48 2.26 0.39 .2.57 5.65 4.10 1. 21' 0.31 trace 0. 3.1 SO a trace 99.44 

A2. II 1. 079 .131 .028 .032 .010 .046 .091 .044 . 004 - .004 

8 65.60 10.15 6.40 3.70 0.64 none 7.45 1.17 0.62 0.19 0.51 Zr02 3.10 99.53 

A2. ii 1. 093 .100 .040 .051 . oi6 - .120 • 013 .002 . 007 

9 63.70 9.78 9.01 7.85 0.45 1. 36 3.98 2.36 0.75 0.30 0.12 Zr02 0.50 100.84 

A2. II 1. 062 .096 .056 ; 109 .on .024 .065 .026 .004 . 002 

10 70.76 10.16 7.00 0.63 0.49 0.65 5.53 2.57 I 
0.88 0.57 0.49 none 0.16 Zr02 none 100.16 

Cl 0.04 

. A1. I 1.179 .100 .044 .009 • 012 .012 .089 .028 .006 - . 002 
F 0.02 
s 0.06 

l 
· Cr·Os none 

BaO 0.12 
SrO 0.03 
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ORDER 4. QUARDOFE~IC. AUSTRARE-Continued. 

SUBRANG 3. SODIPOTASSIC. GRORUDOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

33 (!)II .4(5).1.3( 4). Q 13.02 nc 0. 92 Cha.r.elle, Boiteau. A. Lacroix, Quartz Iron oxides? 
or 30.02 di 1. 08 Cllaos, C.R., syenite. ab 43.49 WO 1.16 

il 0.46 Reunion Island. CLV, p. 541, 1912: 
hm 7.36 
ru 1. 44 
ap 0.34 

34 (1)11.4.1.3. Q 22.92 nc 11.09 Trachyte Range, H. I. Jensen. H. I. Jensen, Pantellerite. 
or 29.47 di 1. 08 Glass House Pr. Linn. Soc. ab 33.54 hy 0.30 

Mountains, N.S. W., mt 1.16 
il 0.30 Queensland. XXXI, p. 68, 1906. 

35 Il.4.1.311• Q 15.18 ac 5.08 Cainbable Creek, G. R. Patten. A. R. Agric: · Trachyte. H. C. Richards, 
or 27.80 di 9.65 Queensland. Chern. Qld., 1914. pers. com. flb 35.63 mt 4. 87 

il 0.91 
ap 0.34 I 

36 (I)II.4(5).1.3( 4). Q 11.64 di 3.89 Cape Adare, G. T. Prior. G. T. Prior, Phonolitic 
or 28.91 wo 1. 28 Victoria Land, Rep. S. Cross Exp. trachyte. 'hb 44.54 mt 0. 93 
an 0.83 il 1. 22 Antarctic. p. 329, 1902. 

hm 4. Q6 
ap 1.01 

SUBRANG ·!. DOSODIC. P ANTELLEROSE. (C. I. P. W., 1902.) 

1 (1)Il.4.1.114. Q 19.68 ac 4. 62 Ilimausak, C. Winther. N. V. Ussing, Arfved-
or 21.68 ns 2. 32 South Greenland. G; Julhb., sonite ab •13. 49 di 4. 21 

hy 3.17 p. 114, 1911. granite. 
il 0. 76 

2 11II.4.1.(3)4. Q 21>.38 ac 7.39 Sneech Pond, J. H. Perry. Emerson and Perry, Riebeckite 
or 21.68 ns 0. 37 Cumberland U. S. G. S. B. 311, ~orphy~·y ab 37.20 di 3. 23 

hy 5.H River, p. 66, 1907. pa1samte ). 
Rhode Island. 

3 (1)11.4.1.114. Q 20.94 ac 8. 78 Kallerud, L. and V. W. C. Brogjer, Grorudite. MnO high? 
or :.!1. 68 di 0.99 Laugendal, Schmelck. Eg. Kg., , . Probably in ab 45.06 hy 0. 79 

mt 2.09 Norway. p. 48, 1894. 1.4.1.4. 
il 0.93 In W. T., p. 155. 

4 11.4(5).1.(3)4. Q 11.34 di 6.34 Bjorkstugan, T. Sundberg. P. J. Holmquist, Granite. 
or 25.02 hy 6. 58 Lapland. B. Un. Ups.,· ab 41.39 mt 4.18 
an 1.67 il 0.91 VII, p. 266, 1906. 

ap 1. 34 

5 II.411.1.4. Q 12.36 ac 2. 77 Backofen berg, W. Sonne. C. Chelius, Granite. In W. T., p. 221. 
or 15.01 di ·u. 85 Hesse. Erl. G. Kte. Hesse, flb 51.87 hy 2. 78 

Bl. Breusbach, mt 0. 70 
il 0.61 p. 24, 1897. 
ap o. 67 

6 II11.411.1.4. Q 11.04 di 17.38 Lausitz, H. Ivens. H. Ivens, Granite. 
·Of 14.46 hy 4.26 Saxony. In. Diss. Erl., 
Jab 41.39 mt 7.66 

il 4.10 p. 9, 1910. 

7 (!)II .411.1.114. Q 12.78 uc 1. 85 Aden,. E. Manasse. E. Manasse, Trachydacite. 
Ol' 24.46 eli 4.15 Ambia. Mem. Soc. Tosc., ab 45.59 wo 3.25 

mt 5.57 XXIV, p. 188, 1908. 
il 0.61 

8 Il.4.1.4(5). Q 16.26 uc 15.25 Am,Rasibitika, A. Pisani. A. Lacroix, Arfvedsonite 
Ol' 7. 23 hy 8.07 1- adagascar. Mat. 1\fin. Mad., II, granite. ab 45.59 mt 1. 62 

p. 235, 1903. z 4. 58 il 0.30 

9 II.114.1.4. Q 25.86 di 4. 61 A~asibitika, A. Pisani. A. Lacroix, Aegirite-rie-
01' 14. •16 hy 5. 42 1v adagascar. Mat. Min. Mad., II, beekite ab 34.06 mt 12.99 
an 1. 39 il 0. 61 p. 235, 1903. granite. z 0. 73 

10 (I)II.(3)4.1.4. Q 29.22 ac 7.85 Manumea River, E. W. Modey. J. P. Iddings, T7achyte. or 15.57 eli 2.59 
ab 37.73 mt 1.16 Timor Island. pers. com. 

il 0.91 
hm 3.52 
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CLASS II. DOSALANE-Continued. 
I 

RANG 1. PERALKALIC. P ANTELLERASE-Continued. 

No. Si02 Al 20 3 Fe20 3 FeO I MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp:gr. 

--- ---------------- ---------

11 66.40. 12.03 8.23 0.64 0.40 0.62 5.26 3.26 1:85 0.50 0.82 0.23 0.05 C02 none 100.29 2.49 

A2. II 1.107 .118 . 051 . 009. . 010 .011 .085 . 035 .010 .002 -

12 60.00 10.58 6.18 4.72 1. 97 2.88 6.58 2.20 1. 65 0.65 1. 56 0.44 0.18 99.59 2.69 

A2. II 1. 000 .104 .039 .065 . 049 .052 .106 .023 .020 .003 .003 

13 67.60 12.29 3.15 4.88 1. 08 2.90 5.67 2.16 0.15 99.88 

A3. III 1.127 .120 .020 .068 .027 .052 .092 .023 

14 66.02 n: 83 2.08 2.88 0 . .,95 1. 03 8.88 3.73 1. 07 1. 21 0.61 trace 0.17. C02 trace 100.46 2.48 

A2. II 1. 100 .116 .013 .040 .024 . 018 .144 .039 . 008 - .002 

15 62.81 10.36 5.92 2.59 0.47 1. 79 7.73 3.64 2.44 0.81 0. 71 trace 0.11 C02 0.17 99.55 2.44 

A 2. II 1. 047 .102 .037 .036 . 012 .032 .124 . 038 . 009 - . 002 

RANG 1. PERALKALIC. P ANTELLERASE . . 
1 68.07 15.07 1.13 3.42 2.27 0.73 6.06 0.29 1. 25 0.01 0.37 trace 0.31. s 1.14 100.12 

A 2. II 1. 135 .148 .007 .047 . 057 . 013 .098 . 003 .005 - .004 

2 70.75 12.01 0.62 0.94 0.56 6.13 7.20 0.79 0.49 0.20 0.17 0.10 0.08 s trace 100.44 
BaO trace 

A 2. II 1. 179 .118 .004 . 013 . 014 .109 .116 . 008 . 002 .001 . 001 

.RANG 2. DOMALKALIC. DACASE. (C. I. P. W., 1902.) 

1 63.25 10.37 2.77 2.71 9.92 1. 24 1. 55 4.90 4.03 0.34 101.08 2.696 

B 3.1V 1. 054 .102 .017 .038 .'248 . 022 . 025 .052 .004 

2 67.50 14.47 1. 23 5.29 2.25 1. 75 1. 75 5.35 0.53 0.09 trace 100.21 

A 3. III 1.125 .142 .008 .074 .056 . 031 .028 .057 . 001 -

3 65.63 13.85 2.02 2.80 2.79 3.43 1. 84 6.25 1.17 trace trace trace 99.77 2.864 

A 3. III 1. 094 .136 . 013 .039 .07(} .060 .030 .067 I -- - -

RANG 2. DOMALKALIC .. DACASE. 

' 

1 64.52 15.58 2.13 2.18 2.32 3.88 3.70 4.02 0.67 0.22 0.80 0.34 0.05 Cl 0.10 100.68 s 0.03 

A 1.1 1. 075 .153 .013 .031 .058 .070 .060 .042 .010 . 002 
Cr20a none 

- BaO 0.06 
SrO trace 

66.35 14.09 1. 81 4.49 1. 05 3.16 3.32 4.08 0.35 1. 00 0.40 0.17 Zr02 trace 100.39 
Cl 0.02 2 
F 0.03 

A 1.1 1. 106 . 138 .011 .063 . 026 . 056 .053 .044 .013 .003 .002 s 0.04 
BaO 0.03 

64.47 10.51 1.11 7.37 5.21 3.10 2.21 3.63 0.75 0.18 0.65 0.25 0.15 co; 0.58 
Zr02 none 3 
s 0.12 

A 1.1 1. 075 . 103 .007 .103 . 130 .055 .035 .038 .oos .002 . 002 NiO 0.04 
BaO 0.04 
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ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUB RANG 4. DOSODIC. P AN'rELLEROSE-Continucd. 

--- I 
No. SymboL Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--

11 (1)1!.4.1.4. Q 22.56 ac 0. 92 Esk, Queensland. G. R. Patten. A. R. Agric. Trachyte. H. C. Richards, 
01' 19.46 di 0. 86 Chern. Qld., 1914. pers. com. ab 43.49 hy 0. 70 

il 1. 52 
hm 7.84 
ap 0.67 

12 Il11.4(5).1.4. Q 9.06 ac 11.55 Esk, Queensland. G. R. Patten. A. R. Agric. ( Trachyte. H. C. Richards, 
or 12.79 di 9. 61 Chern. Qld., 1914. pers. com. ab 42.44 by 4. 64 

mt 3. 25 
il 3.04 
ap 1.01 

18 1!.4.1.4.0 Q 18.12 di 11.11 Tewaewae Point, L. J. Wild. L. J. Wild, Porphyry. 
or 12.79 hy 3. 38 O.tngo, . 'l'r. N. Z. Inst., ab 48.21 mt 4. 64 
an 1. 39 New Zealand. XLIV, p. 327 (1911), 

I 
1912. 

14 Il.4.1.4. 0 Q 13.32 ac 6. 01 Circular Head, A. M. Wright. Speight and Finlayson, Trachyte. 
or 21.68 ns 6.59 Cnmley Island, Subant. lslds, ab 40.35 di 5. 24 

hy 4. 74 Auckland Islands. p. 724, 1909. 
il 1. 22 

1G 1!.411.1.(3)4. Q 11.46 ac 17.09 Musgrave A. M. Wfight. Speight and Finlayson, Trachyte. 
01' 21. 13 ns 2.81 Peninsula, Subant. Islds., ab 33.54 di 7.65 

hy 1. 09 Carnley Island, p. 724, 1909. 
il 1. 37 Auckl'and Islands. 

SUBRANG 5. PERSODIC. 

- --

l (I)II.114.1(2).5. Q 25.50 hy 8. 47 Seminole Mine, E. Everhardt. S. P.'Jones, Quartz albite Altered? 
or 1. 67 mt 1.62 'Lincoln County, Ga. G. S. B. 19, porphyry. ab 51.35 il 0. 76 
an 3. 61 pr 2.15 Georgia. p. 56, 1909. 
c 3. 47 

2 111!.4.1.115. Q 19.26 · ac 1.85 Sva.rtsberg, N. Sahlbom. J. E. Sobral, Micro peg-
or 4. 45 08 0.24 North Ulfon, G. Nord. Reg., matite. ab 57.64 di 6.00 

WO 9. 28 Nordingra, p. 163, 1913. 
il 0.30 Sweden. 
ap 0. 34 

' 

SUBRANG 2. DOPOTASSIC. 

l II11 .4.2.211
• Q 16.9~ hy27.04 Gierniger Loch, M. Dittrich. F. Schalch, Quartz- BorderofNo.159, or 28.91 mt 3.94 Baden. Sp. Kte. Bad., Bl. mica 1.4.1.3. ab 13.10 il 0.62 

an 6.12 Petersthal, p. 33, syenite. In·w.T.,p.223. 
c 0. 31 1895. 

2 11II. 114.2.211 • Q 25.92 hy 14.08 Wolfsklippen, 0. Dreibrodt. 0. Dreibrodt, Dicpside 
or 31.69 mt 1.86 Brocken, In. Diss. Leip., 1912. granite. ab 14.67 il 0.15 
an 8.62 Hartz. 
c 2.65 

:~ 11li.4.2.2. Q 18.84 di 4.51 Follmersdorf, H. Traube. H. Traube, Hornblende In W. T., p. 223. 
or 37. 25 hy 8.50 Silesi.a. N.J., 1890, I, p. 212. syenite. ab IS. 72 mt 3.02 
an 10.84 

SUBRANG 3. SODIPOTASSIC. ADAMELLOSE. (C. I. P. W., 1902.) 

1 (I)II.4 .211 .311 • Q 16.98 di 2.65 Rocky Islet Bay, M. F. Connor. A. C. Lawson, Syenite. or 23.35 hy 5. 59 Rainy Lake, Can. G. S. Mem. 40, ab 31.44 mt 3.02 
an 14. 18 il 1. 52 Ontario. p.91, 1913. 

ap 0.67 

2 (I)II.4.2.3. Q 22.20 di 1.18 North ville, E. \V. Morley. W. J. Miller, Quartz or 24.46 hy 7. 42 Fulton County, N.Y. St. Mus. B. 153, syenite. nb 27.77 mt 2.55 
an 11. 40 il 1. 98 New York. p.15, 1911. 

ap 1.01 

3 11.4.2.3.0 Q 20.34 di 4.11 Fort Ann, W. F. Hille- .T. F. Kemp, Syenite. In W. T., p. 223 or 21. 13 hy22.86 Washington brand. U.S. G. S. B. 228, ab 18.34 mt 1. 62 
an 8.34 il 1:22 Coun~, p. 46,1904. 

ap 0.67 New ork. 
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CLASS II. DOSALANE_:_Continued. 

RANG 2. DOMALKALIC. DACASE-Continued. 

,No. Si02 AI 20 3 Fe~03 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ------------- ---------
4 61.01 15.36 2.98 7.77 0.78 4.05 3.68 3.90 0.49 .008 . 100.10 

A3. III 1. 017 .150 . 019 .108 .020 .072 .060 .041 . 001 

5 63.40 15.94 2.01 3.91 1. 33 3,75 3.53 3.30 0. 76 0.06 1. 33 ·o.55 0.05 C02 trace 99.94 2.82 
I 

A2.11 1. 057 .156 • 013 .054 . 033 . 067 . 056 .035 . 017 . 004 -

6 62.35 13.24 3.52 6.33 0.85 3.34 2.79 3.95 1. 21 0.11 1.18 0.57 0.08 Cr20a none 99.68 
NiO none 
BaO 0.16 

A1. I 1 039 .130 .022 .088 .021 .059 .054 .042 • 014 . 004 .001 SrO trace 
LbO trace 

7 57.98 13.58 3.11 8.68 2.87 2.01 3.56 3.44 2.47 l. 75 0.29 0.13 BaO 0.04 99.91 
SrO trace 

A1. I . 966 • 134 . 020 .• 121 . 072 . 036 .057 .036 . 022 . 002 .002 
LbO trace 

8 . 64.49 15.49 1. 28 2.71 1. 89 4.32 3.53 4.04 0.48 0.16 0.56 0.19 0.07 C02 0. 49 99.83 2.714 
s 0.07 
BaO 0.06 

A1. I 1. 075 .152 .008 . 038 • 047 . 077 . 056 . 042 . 007 . 001 . 001 

9 62.18 15. 77 l. 83 2.44 3.55 4.13 3:92 3.91 0.70 0.30 0.55 0.32 trace SO a trace 100.23 
Cl 0.04 
BaO 0. 43 

Al. I 1. 036 .154 . 011 . 033 . 089 . 073 .063 . 041 .007 .002 - SrO 0.16 

10 59.24 13.84 5.46 1. 36 4.79 5.60 3.13 4.22 2.02 0.22 0.34 trace C02 none 100.34 
SO a 0.08 
Cl 0.04 

Al. I . 987 .136 .034 .019 .120 .100 .050 .045 . 003 . 002 -- BaO trace 

'I 
SrO none 

11 63.97 15.78 2.35 1. 87 2. 84 3. 71 4.36 4.01 0.49 0.09 0.48 0.40 0.05 NiO trace 100.40 

A2. II 1. 066 .155 .015 . 026 . 071 . 066 . 070 • 042 . 006 .003 -

12 63 05 15.58 2.92 2. 11 l. 70 4. 15 3.77 3.66 l. 38 0.55 0.60 0.27 0.12 BaO 0.13 100.06 
SrO 0.07 

Al. I 1. 051 .15::1 .018 .030 . 043 . 074 . 061 .039 .OOi . 002 . 002 
Li20 trace 

13 62.36 14.95 5.15 0. 89 l. 82 3. 88 I 3.59 3.74 0.85 1. 52 0.69 0.31 0.09 C02 0.10 100.12 
Zr02 none 
s 0.01 

Al. I 1. 039 .147 .032 • 013 . 046 .OiO . 058 .039 • (l(.l~ . 002 • 001 Cr20a none 
V20a 0.02 
BaO 0.08 
SrO 0.07 

14 60.25 15. 55 5.95 0.53 2.91 4. 93 3.41 4. 39 0.4(:) 0. 20 0.51 0.61 o.op C02 none 100.09 
Zr02 0.04 
F 0.04 

Al. I 1. 004 .152 .OilS .007 . 073 • OS~ . 05.5 .047 . 006 .004 . 001 s 0.02 
Cr20a trace 
V20a 0.02 
NiO none 
BaO 0.13 

·sro 0.05 

15 65. 29 11. 57 2.10 2.67 2. 87 4.85 2. 10 5.18 l. 82 0.50 0.22 BaO 0.17 99.34 
' 

B3. IV 1. 088 .113 .013 .038 .072 .087 • 034 .055 . 002 

16 62.84 14.21 0.91 3.75 3.04 4.72 2.85 4.60 l. 23 0.26 0.42 0.41 0.06 C02 0.38 99.72 
Zr02 trace 
s 0. 01 

Al. I ·1. 047 .139 .006 .052 .076 . 084 ·946 .049 . 005 .003 . 001 BaO 0.03 

17 69. 41 12. 83 l. 06 2.48 0. 71 4. 73 3. 13 5.25 0. 18 0.11 0. 20 0. 12 100.21 

A2. II 1. 157 .126 .007 .035 .018 .084 .050 . 056 
I . 003 .002 

18 64.34 13. 80 l. 31 3.30 3.61 2.98 3.50 5.57 1. 64 0.43 100.48 

A3. III 1. 072 .135 .00~ . 046 .090 . 054 .056 . 060. .005 
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ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 3. SODIPOT.~SSIC. ADAMELLOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-- • 4 II .4(5).211 .3". Q 10.86 di 5.58 Altamont. E. W. Morley. H. P. Cushing, Augite Iron oxides as in or 22.80 hy 10.84 Franklii1 County, N.Y. St. Mus. A. R. syenite. op. cit. LX, ub 31.44 mt 4. 41 
anl3.62 New York. LIV, p. R 69, (1900), p. 514, 1907~ 

1902. 

5 (I)II.4.2(3).3( 4). Q 20.76 hy 6. 47 Colleen, W. M. Thorn- . \Vatson and Taber, i Quartz 
or 19.46 mt 3.02 Nelson County, ton. Va. G. S. B. III A, monzonite ub 29.34 il 2.58 
an 15.01 up 1. 34 Virginia. p. 63,1913. gneiss. 
c 1.12 

6 11II.4.211.3. Q 21.24 di 0. 71 Near Barmer's Elk, H. N. Stokes. . A. Keith, Rhyolite. In \V. T., p. 223. 
or 23.35 hy s. ·,a Watauga Co~nty,. U. S. G. S. B. 168, ab.23.58 mt 5.10 
an 11.95 il 2.13 North Carohna. p. 52,1900. 

up 1. 34 

7 II.4''.2.3(4). Q 11.82 hy17. 76 Pigeon Point, W. F. Hille- W. S. Bayle>.:, . Quartz Also in U.S.G.S. 
or 20.02 mt 4.64 Minnesota. brand. A . .T. S., XXXVII, diorite. B. 109, p. 63, ub 29.87 il 3. 34 
1\U 8.06 ap 0. 67 p. 61,1889. 1893. 
c 1. 22 In W. T., p. 223. 

8 (l)II.4.211 .3. Q 17.28 di 4. 54 Clancy) .T. G. Fairchild. A. Knopf, Qliartz "Fresh." 
or 23.35 by 5. 64 Montana. U. S. q. S. rec. lab. monzonite. ab 29.34 mt 1. 86 
an 15.01 il 1. 06 

ap 0.34 

f) 11!!.4(5).211 .3( 4). Q 11.58 di 3.52 Steamboat Moun- W. F. Hille- L. V. Pirsson, Diorite In W. T., p. 223. 
or 22.40 hy 9.08 tain, Little Belt brand. U. S. G. S. A. R. 20, porphyry. ab 33.01 mt 2.55 
an 13.90 il 1. 06 Mountains, III, p. 517, 1900. 

up 0. 67 Montana. 

10 II.4(5).2.3. Q 9.54 di 11.45 N. fork of Willow Hurlbut and Weed and Pirsson, Trachy- In W. T., p. 223. 
or 25.02 hy 7. 00 Creek, Highwood Barnes. U.S. G. S. B. 237, andesite. ub 26.20 mt 3. 71 
an 11.40 il 0. 46 Mountains, p. 164. 1905. 

hm 2.88 Montana. 
ap 0. 67 

11 (I)II.4".2.3( 4). Q 13.14 di 2.94 Hurricane Rid~e, Vir. Melville. .T. P. Iddin§s, . Quartz In ,V. T., p. 223. 
or 23.35 hy 6.43 Crandall Basm, U. S. G. . Mon. 32, diorite. ab 36.68 mt 3. 48 Yellowstone (II), p. 261, 1899. an 11.95 il o. 91 

National Park. 

12 (!)II .4.2".3( 4). Q 16.98 di 3.09 Cliff Creek, W. F. Hilla- W. Cross Porphyrite. In W. T., p. 223. 
or 21.68 hy 3. 76 West Elk Moun- brand. U. S. 0. S. A. R. ab 31.96 mt 4.18 tains, Coloraclo. 14, (II), p. 2.27, an14. 73 il 1. 06 

ap 0. 67 1894. 

13 (I)II.4.2".3( 4). Q 17.88. di 2.81 Mineral Creek, G. Steiger. V\T. Cross, Quartz 
or 21. 68 hy 3. 30 San Cristobal U.S. G. S. rec. lab. latite. ab 30.39 mt 1. 16 quadrangle, au 13.90 il 1. 37 

hm4.32 Colorado. 
ap o. 67 

I 

l4 II.4(5).2".3. Q 11.64 di 5.40 Cascade Gulch, C. ;f'almer. 'V. Cross, Quartz 
or 26.13 hy 4.80 San Cristobal U.S. G. S. rec.lab. latite. ub 28.82 mt 0.46 guaclrangle, au 13.90 il 0. 91 

hm 5. 76 olorado. I 
up 1.34 I 

15 II.4.2.(2)3. Q 21.18 di 12.58 Granite Mountains, R. D. Hall. Leith and Harner, Andesite. 
or 30.58 hy 4.42 Iron Springs U.S. G. S. B. R38, ab 17.82 mt 3.02 District, Utah. p. 49, 1908. au 6. 67 ap 0.67 

]6 IIA".2".3. Q 14.46 di 6.83 Clifton District, R. C. Wells. E. S. Butler, Monzonite. 
or 27.24 hy 9. 79 . Utah. U.S. G. s: rec.lab . ub 24.10 mt 1.39 
au 12.23 il 0. 76 

ap 1.01 

17 (T)II.4."2.3. Q 22.32 di 10.58 Sao Antonio, G. S. Blake. .T. W. Evans, Granite . 
or 31.14 WO 2. 20 Rio Madeira, Q . .T. G. S. LXII,. 
ub 26.20 mt 1. 62 Amazonas, p. ]19, 1906. au 5.56 il 0.46 

Brazil. 

18 1!.4(5).(1)2.3. Q 10.80 di 7.85 Talhorn, V <::Jgesen. K. Weyberg. K. Weyberg, Syenite Osann, III, (I), 
or 33.36 hy 9.57 'Varsch. Un. Nachr., porphyry. p. 106. ab 29.34 mt 1. 86 Hl09. au 5. 28 il o. 76 
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CLASS· II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. ·DACASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO ·.MgO CaO Na20 K20 H20f H20- Ti02 P20s MnO Inclusive. Sum. I Sp.gr. 
------ --- ------- -----------

19 ,63. 51 14.31 2.08 3.70 4.90 2.60 2.90 3.80 1.64 0.55 0.04 100.03 

A2.11 };059 .140 . 013 • 0.51 .,123 .046 • 047 . 040 . 007 --

20 63. 20 17. 15 0.20 ·3. 72 3.32 . 3. 06 3.17 4:21 0.60 0.95 0. 19 99.77 
.... 

A2.1I 1. 053 .168 .001 .051 .. 083 .055 .052 . 044 • 016 .001 (100. 58) 
~ 

21 63.0 14. 9 . 0. 4 4.3 4.5 0.9 3. 1 4. 5 2.6 1.5 trace 99. 7 

B3. IV 1. 050 .146 . 003 .060 0113 .016 .050 .04R • 019 --

22 59. 87 17.57 4.01 0.87 . 5. 42 2.20 2.40 5:50 3.07 100.91 

B3. IV .998 .172 .025 .013 .133 .039 .039 .059 

23 74. 10 11.64 . 2. 62 n. d. 2.81 2.28 2.90 3.81 0. 75 100.91 

A4. IV 1. 235 .114 .016 (. 032) .070 .041 .047 .040 

24 69.19 11. 86 . 1. 22 4. 72 2:02 2.45 3.80 3.57 0.60 0.36 0.54 0. 10 0.08 s 0.02 100.53 
BaO tmce 

A2. II 1.153 .116 .008 .065 .050 • 044 .061 .038 .007 .001 . 001 

25 68.97 14.30 3.80 0.68 0.88 2:41 3.72 3.85 0.57 0.34 0.45 99. 97 

A2. II 1.150 .140 .024 .010 .022 . 043 .060 .041 . 004 .006 

26 67.31 13.26 5.46 1. 32 1. 08 3.57 3.09 3.17 0.43 0.81 0. 21 99. 71 

A2. II . 1. 12:l .130· .034 .018 .027 .064 "• 050 .034 .010 . 003 

27 63.47 15.01 2.70 p.01 2:18 3.91 3.70 3.39 0.87 0.88 0.47 99.59 

A2. II 1. 058 . 147 .017 . 042 .055 .070 .060 .036 . 011 .007 

28 62.02 11.76 5. 71 2.87 2. 79 4.09 3.65 3. 71 1.32 l. 80 0.61 trace 100.33 

A2. II 1. 034 .115 .036 .040 .070 .073 .059 . 039 . 023 . 004 -·-

29 61. 67 13. 70 3.91 4.61 1.72 4.33 3.02 4.37 0.40 ]. 38 0.44 0. 20 99.75 

A2. II 1. 028 .134 .024 .064 .043 . 077 . 048 . 047 . 017 .003 .003 

30 60. 16 13.18 8.88 3.15 1.03 3.89 3.42 3.53 1.90 0.20 trace 0 .. 22 99.56 

A2. II ,1. 003 .129 .055 • 044 .026 .070 .055 . 037 .003 - . 003 

31 64.49 13. 67 1.63 4.42 1. 38 3.12 3.57 4.40 1.11 0.46 1.22 0.58 0. 14 100:19 
l 

A2. II 1.075 .134 .010 .061 .035 .055 .058 .047 . 015 .004 . 002 

" 

32 63. 57 14.69 1. 79 3. 11 2.82 3. 84 4.26 4.07 0.95 0.55 0.24 99.89 

A2. II 1. 060 .144 .011 .043 .071 .069 .(169 .043 .007 .002 

33 63.70 15. 53 1. 77. 1.52 2.02 4. 11 4.35 4.00 0. 71 0.07 1;09 0.24 C02 0.83 100.25 
SO a 0.26 

A2. II 1. 062 .152 . 011 . 021 . 051 .073 .070 . 042 . 014 .002 . 
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ORDER 4. QUARDOFELIC. AUSTRARE--:-Continued. 

SUBRANG 3. SODIPOTASSIC. ADAM:ELLOSE-Continucd. 

I 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

19 II.4.2".3. Q 17.46 hy 16.39 Haut' du Fait.e; K. Weyberg. K. Weybercr Granite. Osann, III, (I)P 
or 22.24 mt 3.02 Vogesen. Warsch. tfn. Nachr., p. l. ab 24.63 n 1.06 
an 12.79 1909. 
c o. 71 

20 "II.4".2(3).3. Q 15.12 hy 13.32 Moulin de P.isani. A. Michel-Levy, Granite. 
or 24.46 mt 0.23 Tabourette, C. R., CLVI, ab 27.25 il 1.82 
an 14.46 ap 0.34 Lyonnais, p. 718, 1913. 
c 2.04 France. 

21 ~!.4.(1)2.3. Q 16.74 hy 16.32 Tabor, Lassieur. P. Termier, Mica 
or 26.69 mt 0.70 Mount Pel voux, B. Soc. Min. Fr., trachyte. ab 26.20 il 2.89 
an 4.45 Dauphiny, · . XXXIV, p. 46, 
c 3.26 France. 1911. 

22 "II .4(5) .2.(2)3. Q 11.94 by 13.30 Locality?, J. Deprat. J. Deprat, Trachyan-
or 32.80 mt 3.02 Northwest B. Serv. Ct. G. Fr., d0site. ab 20.44 hm 1.92 Corsica. XVII, No. li7, an 10.84 
c 3.57 p. 55, 1907. 

23 (I)Il.(3)4.2.3. Q 32.58 di 3.16 Scheerenberg, Pe.iser. D. L. Bryant,. Granite. 
or 22.24 by 9. 70 New Amsterdam In. Diss. Erl., p. 12, ab 24.63 Island, 1905. an 7. 51 

Spitzbergen. 

24 "II .4.(1)2.3( 4). Q 24.00 di 5.56 Svartsbergv.ik, N. Sahlbom. J. E. Sobral, Adamellite. 
or 21.13 hy 8.95· N. Ulfon, G. Nord. Reg., ab 31.96 mt 1.86 
an 4. 73 il 1.06 Nordingra, 

I 
p. 126, 1913. 

ap. 0.34 Sweden. 

25 II11.4.2.311• Q 26.40 di 0.86 Stangsmala, H. Santesson. P. J. Holmquist, Granite. 
or 22.80 hy 1.80 Erings boda, B. Un. Ups., VII, ab 31.44 mt 2. 78 
an 10.84 il 0.61 Blekinge, p. 258, 1906. 

hm 1.92 Sweden. 

26 (1)!1."4.2".3(4). Q 28.86 di 3.89 Braunemosse, H. Santesson. P. J. Holmquist, Granite. 
or 18.90 hy 0.90 Kalmar, B. Un. Ups., VII, ab 26.20 mt 2.55 
an 12.79 il 1. 52 Smaland, p. 262, 1906. 

hm3.68 Sweden. 

27 "II.4.2(S).3( 4). Q 17.10 di 4.26 Smedsemm, H. Santesson. P. J. Holmquist. Granite. 
or 20.02 hy 6. 21 Oskarshamn, B. Un. Ups., VII, ab 31.44 mt 3.94 
an 14.18 il 1. 67 Smaland, p. 262, 1906. 

Sweden. 

28 II.4.112.3(4). Q 17.94 di 9.29 Amal, 0. Berg. P. J. Holmquist, Granite. 
or 21.68 hy 2. 70 Dalsland, B. Un. Ups., VII, ab 30.92 mt 3. 94 
an 4. 73 il 3.50 Sweden. p. 264, 1906. 

hm2.89 
ap 1.34 

29 1!.4.2.8.0 Q 16.98 di 6.40 Beden, Villie, R. Mauzelius. P. J. Holmquist, Granite. 
or 26.13 hy 4.58 Skane, B. Un. Ups., VII, ab 25.15 mt 5.57 
an 10.84 il 2.58 Sweden. p. 266, 1906. 

ap 1.01 

30 II.4.2.3(4). Q 19.08 di 5.62 Svardfall, K. Winge. K. Winge, (Monzonite.) "Intermediate 
or 20.57 hy 0.81 Brefven, G. F. F., XVIII, rock.'' ab 28.82 mt10.21 
an 10.29 il 0.46 Sweden. p. 195, 1896. 

hm 1. 76 In W. T., p. 223. 

31 (I)II.4.2.3. Q 18.06 di 3.03 Knudsbakke, M. Dittrich. C. Kalb, Granite. I L. Milch, 
or 26.13 hy 6.99 Bornholm Island, In. Diss. Greif., pers. com. ab 30.39 mt 2.32 
an 8.06 il 2.28 Denmark. p. 35, 1914. \ 

ap 1.34 

32 "II.4(5).2.3(4). Q 11.88 di 6.74 .Heiligkreutz, M. Dittrich. M. Dittrich, Granite. 
or 23.91 hy 7.14 N eckarthal, Mt. Bad. G. L.-A., ab 36.15 mt 2.55 
an 8.90 il 1. 06 Bade~. IV (2), p. 202, 1901. 

ap 0.67 

33 (I)II .4(5 ).2 .3( 4). Q 13.98 di 5.62 Huhnerbusch, Stadler. G. Klemm, Granite Fresh? 
or 23.35 hy 2.50 n. Rossdorf, Erl. G. Kte. Hes., porphyry. ab 36.fl8 mt 1. 62 
an 11.12 il 2.13 Hesse. Bl. Rossdorf, 

I hm0.64 
J 

p. 58, 1912. 
i ap 0.67 
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CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. DACASE-Contint~;ed. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ------------- --- ----- --
34 65.61 14.91 0.94 4.47 1. 41 2.07 3.02 5.44 1.57 \ 0. 21 0.25 SOa 0.18 100.08 

A2. II 1.094 0146 .006 .063 • 035 .038 .048 ·.057 .003 .002 

35 65. 17 14.60 1. 39 4.79 1.45 1. 86 3.29 3.99 2. 21 0.32 0.41 SOa 0.37 99.85 2.664 

A2. II 1.086 .143 .009 o067 .036 .033 .053 .043 .004 .003 

36 64.71 12.82 2.85 7. 71 1.46 2. 04. 2.59 3.52 1.63 1.02 0.32 0.18 SOa 0.13 100.98 

B2. III 1.079 .126 .018 .107 .037 .037 ,042 .031 .013 .002 .. 003 

37 63.45 13.29 3.11 5.78 1. 37 3.04 2.95 3.43 1.36 1.03 0.19 0.15 C02 0.14 99.35 s 0.06 

B2. III 1. 058 .130 .019 .081 .034 .054 .048 .036 • 013 .001 .002 

38 60.11 15.93 2.04 6.66 1.22 3.25 3.65 4.18 1.78 0.82 0.37 SO a 0.27 100.28 2. 809 

A 2. II 1.002 .156 .013 .093 .031 .058 .059 .044 .003 

3 9 64.73 14.92 3.91 2.41 0.47 3.25 4. 20 4.47 0.64 0. 64 0.23 trace C02 0.08 99. 95 2.656 

A 2. II 1.079 .146 .024 .033 .012 .058 o068 .048 .• 008 .002 -

4 0 66. 75 13.44 2.96 4.98 1.10 1.77 3.45 4.30 1. 39 0. 23 0.35 100.72 

A 2. II 1. 113 0132 .019 .069 .028 .032 .056 .045 .003 .002 

4 1 6?.51 12.78 2.56 4.76 3.33 4. 76 2.71 4.81 1. 53 0.81 trace trace 100.59 2.901 

o\2, II 1. 042 .125 .016 .066 .083 .085 .043 .051 . 010 - --
2 67.94 14.86 1.60 3.62 1. 91 2.02 2.52 4.01 1.57 100.05 

A 3. III 1.132 .146 .010 .050 .048 .036 .040 .042 

4 3 67.04 13.92 1. 26 1.97 2.19 3.10 3.01 6. 23 0.56 0.11 0.77 0.25 100.41 2. 71 

A 2. II 1.117 .136 .008 .027 .055 .055 .048 .066 . 010 .. 002 

4 4 66.56 13.29 0.88 4. 16 1. 78 3.37 3.08 4.36 1. 34 0.09 0. so 99. 71 2.77 

A3. III 1.109 .130 .006 .058 • 045 .061 .050 . 047 . 010 

45 65. 89 16. 70 0.94 2.43 1. 00 3.65 3.07 3.87 1.48 0.03 0.47 1. 05 0.04 100.62 2. 71 

A2. II 1. 098 .164 .006 .033 .025 .065 .050 .041 .006 .007 -

46 66.86 12.83 4.21 1. 86 2.06 3.80 2. 70 5.19 0.25 0.19 99.95 
I 

A3. III 1.114 .126 .026 .026 . 052 .068 .044 .055 .001 

47 65.02 15. 23 1. 01 3. 12 1.. 84 2.88 2.92 6.09 2. 15 tmce 0.05 100.31 

A3. Ili 1. 084 .149 .006 .043 .046 .051 • 047 .065 -- ---

48 68.52 15.03 0.19 3.21 1..14 3. 16 4.23 4.85 n. d. 0. 15 0.31 100.79 

A3. III 1.142 .147 .• 001 • 044 .029 . 056 .068 .052 .002 .004 

49 64.03 12.77 1.92 5.44 0.65 3.42 2.91 4.30 2.25 0.39 1. 30 0.40 99.78 

A2. II 1. 067 .125 . 012 . 075 ~ 016 . 061 . 047 . 046 . 016 .003 

'· 
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ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG. 3. $,0DIPOTASSIC. ADAMELLOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

34 (1)1!.4.2.3. Q 18.98 hy 10.63 Wolfsklippen, G. Kliiss. 0. H. Erdmannsdorfer, Schliere in Cf. No. 265, or 31.69 mt 1. 39 
ab 25.15 il 0. 46 Brocken, Jb. Pr. G. L.-A., granite. !.4.2.3. 
au 8.62 ap 0.67 Harz. XXXII (2), c 1. 02 p. 353; 1912. 

35 (I)II.4.2.3. Q 22.« hy 10.73 Meineckenberg, K. Hampe. 0. H. Erdmannsdorfer, Granite. or 23.91 mt 2.09 
ab 27.77 il 0.61 Ilsethal, Jb. Pr. G. L.-A., 
au 6. 39 ap 1.01 Brocken, XXVII, p. 347,1906. c 2.45 Harz. 

36 II.114.2.3. Q 25.74 hy 14.13 Kleine Bil·ken- Schade. 0. H. Erdmannsdorfer, Granite. or 20.57 rut 4.18 
ab22.01· il 1. !)8 kopf, Jb. Pr. G. I.J.-A., 
au 8. 34 ap 0.67 . Brocken, XXVII, p. 348, 1906 . c 1. 73 Harz. 

37 "II.4.2(3).3''. Q 22.32 di 1.18 Ilsethal, Jacobs. 0. H. Erdmannsdorfer, Granite. or 20.02 hy 9.54 
ab 25.15 mt 4.41 Brocken, Jb. Pr. G. L.-A., 
an 12.79 il 1. 98 Harz. XXVII, p. 347,1906. 

ap 0.34 

38 "II .4(5).2".311• 
Q 11.22 hy 12.34 M:eineckenberg, Kliiss. 0. H. Erdmamisdorfer, Granite. or 24.46 mt 3.02 
ab 30.92 il 1. 52 Ilsethal, Jb. Pr. G. L.-A., 
au 13.34 ap 1. 01 Brocken, Harz. XXVII, p. 349, 1906. c 0.51 

39 (I)II.4.2.3''· Q 17.34 di 2.84 Breiterberg, C. Ambronn. C. Ambronn, Pyroxene-or 26.69 WO 0.93 Liiptitz, In. Diss. Leip., quartz ab 35.63 mt 5.57 
au 8. 34 il 1. 22 Saxony. p. 27, 1907. porphyry. 

ap 0.67 

40 (I)II.4.2.3. Q 22.!)2 hy 9.00 Striegau, F. Riegner. F. Riegner, Granite. or 25.02 mt 4. 41 Silesia. In. Diss. Bres., ab 29.34 il o. 46 
au 6.95 ap 0. 67 p. 26, 1909. 
c o. 71 

41 11.4.2.3.() Q 14.34 di 12.24 Reichenstein, H. Traube. H. Traube, Syeni~e. In ,V. T., p. 225. or 28.36 hy 7. 60 Silesia. N.J., 1890, I, ab 22.53 mt 3. 71 
au 8.62 il 1. 52 p. 206. 

42 (I)II.(3)4.2.3. Q 28.80 hy 10.08 Raffernertobel, M:. Dittrich .. E. Kiinzli, Granitite In V\T. T., p. 225. or 23.35 mt 2.32 n. M:eran, T. M.P. M., XVIII, gneiss. ab 20.96 
au 10.01 Tyrol. p. 418, 1899. 
c 2.86 

43 (I)II.4.112."3. Q 17.94 di 5. 75 Halsistock, L. Hezner. F. Weber, Syenite. or 36.70 lly 3.96 GraubUnden, U. Grubenmann, ab 25.15 mt 1. 86 
au 6.12 il 1. 52 Switzerland. pers. com. 

up 0. 67 

44 "!!.4.2.3. Q 20.82 di 6.47 Pontresina, L. Hezner. U. Grubenmann, Banatite. or 26.13 hy 6.83 Berriina region, pers. com. ab 26.20 mt 1."39 
au 9.17 il 1. 52 Switzerland. · 

" 
45 (I)II.4.2".3. Q 25.32 hy 5.27 Pontresina, L. Hezner. U. Grubenmann, Banatite. or 22. SO mt 1.39 Bernina region, pers. com. ab 26.20 il 0.91 

llU 11.68 up 2.35 Switzerland. 
c 3.16 

46 "11.4.2.3. Q 22.56 di 8. 21 Ponte Volpara, G. Aichino. V. Sabatini, '' Peperino" or 30.58 hy 1. 40 Bagnaia, Vulc. Cim., (b10tite lib 23.06 mt 6.03 
au 7.51 ap 0.34 Monte Cimino, p. 507' 1912. latite). 

Italy. 

47 (I)II.4.2."3. Q 14.46 di 3.22 Monte Amiata, L. Ricciardi. L. Ricciardi, Trachyte In \V. T., p. 225. 
'or 36.14 hy 7.89 Tuscany, Italy. Gazz. Chi.m. Ital., ( toscani te). nb 24.63 mt 1. 39 
!IU 10.29 XVIII, 1888. 

48 (I)Il.4" .2.3". Q 15.90 di 6.84 Cumpana Mare, W. T. Saidel. M:. Reinhard, Aplite. Border of·dike. 
01' 28.91 hy 5.36 Arges Valley, In. Diss. Ziir., Cf. No. 235, nb 35.03 mt 0. 23 
(IU 7.51 il 0.30 Rumania. . p. 90, 1906. !.4.1.3 . 

49 "1L4.2 .. 3. Q 21.78 di 4.55 Ranomainty, Boiteau. A. Lacroix, Olivine 
or 25.58 by 5. 46 Sakelave region, C. R., CLVII, rhyolite. ab 24.63 mt 2. 78 
(IU 8.90 il 2.43 Madagascar. p. 18, 1913. 

ap 1.01 



348 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-..:...Cont.i.nued. 

RANG 2. DOMALKALIC. DACASE-;-Continued. 

No. Si02 Al 20 3 Fe20 3 FeO MgO CaO _Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

------ ------------- ---------
50 67.20 14.64 0.97 3.34 1. 97 2.04 3.69 5. 70 0.34 Cr20a 0.10 99.99 

A3. 111 1. 120 .144 . 006 .046 .049 . 037 .060 . 061 

51 61.45 14.36 2.75 4.61 2.73 4.34 3.98 3.75 0.87 l. 37 100.21 

A3. III 1. 024 . 141 . 017 . 064 .068 . 077 .064 .040 . 017 

52 62.84 15.29 4.93 2.87 2.24 3.68 3.50 3.22 1. 05 0.17 99.79 2.737 

A3. III 1. 047 .150 .031 .040 .·056 . 066 . 056 . 034 . 002 

53 69.38 12.56 2.40 2.25 1. 47 3.72 2.77 3.75 l. 05 0.09 0. 52. 0.12 0.04 C02 0.01 100.23 2.710 
Zr02 none 

Al. I 1. 156 .123 .015 . 032 . 037 .066 . 045 .040 .007 . 001 
Cl, F none 

- SOa,S none 
Cr20a none 
NiO none 
BaO 0.10 
SrO trace 
Li20 trace 

54 69.24 12.88 0.20 4.05 2.21 3.10 2.94 3.66 0.80 0.06 0.55 0.23 0.06 C02 0.04 100.06 2.705 
Zr02 none 
Cl F none 

1. I 1. 154 .126 .001 . 057 . 05.5 .055 .04:7 .039 . 007 . 002 . 001 SO()S none 
Cr2 a none 

A 

NiO none 
BaO 0.04 
SrO trace 

5 67.24 14.20 1. 50 2.88 1. 39 3.24 3.98 4.07 0.50 0.12 0.65 0.11 0.06 C02 0.06 100.07 2. 711 
Zr02 none 5 
Cl trace 

A 1. I 1. 121 .139 .009 .040 . 035 .058 . 065 .044 .008 . 001 .001 F none 
SOa,S none 
Cr20a none 
NiO none 
BaO 0.07 
SrO trace 
V20a none 

5 6 57.62 13.63 5.41 5.15 2.86 5.57 3.38 3.07 1.54 none 1. 75 0.40· 0.26 100.64 2.64 

.A 2. II • 960 .134 .034 .072 .072 .100 . 055 • 033 .022 • 003 .004 

57 62.09 14.45 3.46 4.00 0.94 3.15 4.45 4.56 0.34 0.24 1. 30 . 0. 56 0.38 C02 
Zr02 

0.11 100.22 2.70 
trace 

Cl 0.05 
A 1. I . 1. 035 .142 .022 .056 . 024 . 056 .072 .049 . 016 .004 .005 s 0.05 

Cr20a none 
NiO 0.09 
BaO trace 
SrO none 
LhO none 

5 8 60.00 16.26 5.72 3.52 1. 05 3.30 4.08 4.17 2.64 100.74 

A 3. Ill 1. 000 .160 .036 . 049 . 026 . 059 .066 . 045 

RANG 2. DOMALKALIC. DACASE. 

I 

1 68.95 12.74 0.46 5.15 1. 57 1. 72 3.80 3.28 1. 50 0.43 0.20 0.13 BaO trace 99.93 2.694 

A 2. II 1.149 . 125 . 003 . 072 .039 . 030 . 061 . 030 . 005 . 001 .002 

2 60.05 11.88 3.22 10.21 0:85 4.76 4.04 2.10 0.66 0.21 1. 74 0.52 0.28 100.52 2.872 

A 2. II 1.'001 .117 .020 .142 . 021 . 085 . 065 . 022 .022 . 004 . 004 

3 61.66 17.31 1. 56 5.94 2.44 2.38 4.41 1. 89. 0.53 0.06 1. 47 none 0.18 s trace 99.83 

A2. II 1. 028 .170 .010 . 082 . 061 . 043 . 071 .020 . 018 - .003 

4 63.04 14.30 1. 25 6.12 1. 75 4.38 3.57 3.17· 0.72 0.05 1. 43 0.28 0.0~ s 0.04 100.19 

A 2. II 1. 051 .140 .008 . 085 .044 .079 ;058 .034 .018 .002 .001 
I 
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ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 3. SODIPOTASSIC. ADAMELLOSE-Continucd. 

I 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 
--
50 (l)Il.411 . 112.3. Q 14.70 di 3. 22 Tatarka River, (?) A. Meister, Granite. or 33.92 hy 8.59 J enissei District, Reg. Aurif. Sib., IX, ab 31.44 mt 1.39 

an 6.39 Siberia. p. 138, 1910. 

51 II.4".2.3(4). Q 11.28 di 9.02 Arka Tag, H. Backstrom. H. Backstrom, Bronzite In W. T:, p. 225. or 22. 24 by 6. 38 Lat. 36° 30' N., Peterm. Mt. Erg. andesite. ab 33.54 mt 3. 94 
au 10.29 il 2.58 Lon. 80° E., Hft., No. 131, p. 376, 

Tibet. 1900. 

52 (I)II.4.2(3).3( 4). Q 18.84 di 1.33 Gunung Bessie, L. Serrurier. R. D. M. Verbeek, Granite. Not in W. a'. 
or 18.90 hy 6.42 Sumatra. Sum. Westk., p. 232, ab 29.34 mt 7.19 

1883. an 16.68 

53 (l)Il. 114.2.3. Q 29.70 di 5.56 Braidwood, New Not stated. A. R. Dep. Mines Granite. 
or 22.24 hy 2.36 South Wales. N. S. W. (1909), ab 23.58 mt 3.48 

p. 198, 1910. anlO. 56 il 1. 06 
ap o. 34 

54 (I)II."4.2".3. Q 26.70 di 1. 86 Barren Jack, Not stated. A. R. D~. Mines Hypersthene-
or 21.68 hyl1.17 Yass, New N. S. . (1907), quartz ab 24.63 mt 0. 23 South Wales. p. 185, 1908. porphyry. an 11.12 il 1. 06 

ap 0. C7 

55 (I)II.4.2.3(4). Q 19.38 di 5. 72 Amosfiel~ New H. P. White. J. E. Carnes Granite. 
or 24.46 by 3.85 South ales. G. S. N. . ,V. Min. ab 34.06 mt 2.09 

Res. No. 14, p. 84, llll 8. 34 il 1. 22 
ap 0.34 . 1911. 

56 II.4(5).2".3( 4). Q 12.48 di 9. 76 Tamborrie G. R. Patten. A. R. Agric, Andesite. H. C. Richards, 
or 18.35 hy 4.66 Plateau, Chem .. Qld.,·1914. pers. com. ab 28.82 mt 7. 89 
an 24.10 il 3. 34 Queensland. 

ap 1. 01 

57 11II.4(5). (1)2. "3. Q 11.88 dl 5.10 Mount Cooroy, H. I. Jensen. H. I. Jensen, Monzenite. 
or 27.24 hy 2.88 East Moreton Pr. Linn. Soc. ab 37.73 mt 5.10 

District, N. S. Vil., XXXI, an 5.84 i1 2.43 
ap 1.34 Queensland. · p. 168, 1906. 

58 (I)II.4(5).2.3". Q 11.22 di 2. 26 Au Koraki, P. Marshall. P. Marshall, Trachytoid 
or 2.'i. 02 hy 3. 22 Dunedin, Q. J. G. S., LXII, phonolite. ab 34.58 mt 8.3.'i 
l\11 13.62 New Zealand. p. 402, 1906. 
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CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. DACASE-Continued. 

No. Si02 Ai2oa Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 
I ------ -------------------------

5 
,. 

65.06 14.71 2.82 1.31 2.48 3.43 3.86 3.48 1.10 0.31 0.61 0.18 0.18 BaO 0.10 99.68 
SrO 0.05 

Al. I 1.084 .1.4 .018 .018 .062 .061 .062 .037 .008 .001 .003 

6 64.95 15.44 2.02 1. 60 2.65 3.07 4.25 3.87 0.85 0.26 0.39 0.25 trace SO a 0.02 100.11 
Cl· 0.04 

.066 
BaO 0.35 

A1. I 1.083 .151 .013 .022 .055 .(')69 .041 .005 .002 - SrO 0.10. 

7 64.47 15.45 2.25 2.25 2.68 3.63 4.54 3.19 ~.63 0.05 0.75 0.22 0.06 BaO 0.23 100.44 
SrO 0.04 

A1. I 1.075 .151 • 014 .031 .067 .065 .073 .034 .009 .002 -

8 65.50 14.94 1. 72 2.27 2.97 2.33 5.46 2.76 1.13 0."24 0.45 0.09 0.20 SO a 0.06 100.25 
BaO 0.13 

.003 
SrO trace 

A1. I 1. 092 .146 .011 .032 .074 .042 .088 .029 .005 -

9 61.56 14.73 4.47 1. 23 3.57 4.87 5.10 2.24 1.42 0.87 0.04 0.34 100.44 

A2. II 1. 026 .144 .028 .017 . 089 .087 • 082 .024 .on - .005 . . 
10 62.65 16.68 2.35' 2.63 1.43 4.96 4.45 2.75 0.66 0.27 OA2 0.16 BaO 0.13 99.93 

SrO 0.11 

A1. I 1.044 .163 .015 .036 .036 .088 .072 .030 : .005 .002 
Li20 trace 

11 62.95 15.91 3.30 1. 37 2.18 4.46 4.05 2.95 1.19 0.72 0.67 0.18 0.08 C02 none 100.07 
Zr02 none 

A1. I 1.049 .156 .021 .019 
BaO 0.03 

.055 .080 .066 .032 .008 .001 .001 SrO 0.03 

12 62.34 16.40 2.87 3.32 .2.10 3.83 4.26 3.25 0.62 0.08 0.96 0.20 C02 none 100.23 2.59 
SO a none 

A2. II 1. 039 • 161 .018 • 046 .053 .069 .001 
Cl trace 

.068 .035 • 012 

13 66.55 15.79 0.15 3.08 2. 14 3.47 4.39 2.80 0.40 0.05 0.60 0.04 0.06 BaO o.o3 99.56 2.678 
SrO 0.01 

A2.1I 1.109 .155 .001 . 043 .054 .063 . 071 .030 .008 - -
14 60.03 16.15 5.25 2.67 0.60 3.91 4."26 3.45 0.96 0.84 1. 36 0.41 0.15 C02 none 100.04 

A2. II 1. 001 .158 .033 .038 . 015 . 070 .069 .037 .017 .003 ·.002 

15 62.53 15.53 l. 991 3.93 1.97 5.10 5.20 1. 38 1. 94 0.18 0.06 0.26 CI 0.01 100.29 
]feS2 0.03 

Al. I 1.042 .152 .054 . 049 • 091 .084 .004 
NiO trace . 0.12 • 015 .002 - BaO 0.13 
Cu 0.04 

16 62.16 16.12 3.39 1. 85 2.93 4.59 5.20 2 .. 29 1.12 0.23 0.16 0.20 C02 trace 100.36 
Zr02 trace 

Al. I 1.036 .158 .021 • 026 .073 .082 .084 .024 .003 .001 .003 
CI 0.02 
FeSi! trace 
CoO 0.01 
BaO 0.07 
Cu 0.02 
Pb none 

17 63.50 15.34 3.22 1.71 2.50 4.31 2.75 . 1. 99 100.16 

A3. III 1. 058 • 150 • 020 • 024 . 063 . Oi7 '. 030 

18 63.49 12.42 6.41 1. 34 1. 32 4.17 4.90 1. 78 2.88 trace 0.85 SOa trace 99. 56' 2.52 
Cl trace 

A3. III 1.058 .122 .040 . 018 .033 .075 .079 .019 - .012 CuO trace 

19 66.91 15.09 1. 70 1. 95 2.02 3.27 4.16 3.16 0.56 0.14 0.67 0.17 0.18 C02 none 100.03 
NiO none 

A1. I 1.115 .148 .011 .027 .051 .059 .067 .034 .008 .001 .003 BaO 0.05 
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ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 4. DOSODIC. DACOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock namE.. Remarks. 

5 (I)II.4.211.(3)4. Q 19.32 di 2.81 Haystack Stock, G. Steiger. W. H. Emmons, Granodiorite. 
or 20.57 hy 5.20' Park County, J. G., XVI, p. 207, ab 32.49 rot 2. 32 
an 12.51 il 1. 22 Montana. 1908. " bm 1.28 

ap 0.34 

G (I)II.411.2.(3)4. Q 15.84. di 1. 51 Bear Park, H. N. Stokes. L V. Pirsson, Diorite- In W. T., p. 225. 
or 22. SO by 6.43 Little Belt U.S. G. S. A. R. 20, syenite ab 36.16 mt 3.02 
an 11.40 il 0. 76 Mountains, III, p. 519, 1900. (monzonite) 

ap 0.67 Montana. porphyry. 

7 (I)II.411.2.114. Q 15.36 di 3.09 BiB Timber Creek, W. F. Hille- J. E. Wolff, Granitite. In W; T., p. 2?.5. or 18.90 by 6. 29 razy Mountains, brand. U.S. G. S. B. 148, ab 38.25 rot 3. 25 
an 12.23 il 1. 37 Montana. p. 142; 1897. 

ap 0. 67 

8 (I)II.4(5).2.~. Q 13.50 di 2. 91 Sepulcher Moun- T. M. Chatard. J.P. Iddings, Andesite. Also in or 16.12 hy 8. 61 · tain, U.S. G. S.A. R. 12, U.S. G. S. ab 46.11 mt 2.55 
an 8.06 il o. 76 Yellowstone p. 648, 1891. Mon. 32, 

National Park. p. 135, 1899. 
In W. T., p. 225. 

9 1 Il.4(5) .2.4. Q 10.56 di 10.58 Tower Creek, F. A. Gooch. J. P. Iddings, Andesite. In W. T., p. 225. or 13.34 by 4.00 Yellowstone U. S. G. S. Mon. 32 ab 42.97 mt 2.55 
an 10.56 il 1. 67 National Park. (II), p. 272, 1899. 

hm 2. 72 

10 (I)II.411.2(3).4. Q 14.16 di 4.54 Hermano Peak, W. F. Hille- . W. Crosd . Porphyrite. In W. T., p.177. or 16.68 hy 3. 75 Sierra El Late, brand. U.S. . S. A. R. 14, ab 37.73 mt 3.48 
a.n16.!JG il 0. 76 Colorado. · p. 227' 1894. 

ap 0.67 

11 (I)IJ 4.2(3) .114. Q 16.32 di 4.32 Cooks Peak, ,G. Steiger. Lindren, Graton, Syenite or17.79 hy 3 .. 50 New Mexico. and Gordon porphyry. ab 34.58 mt 2.55 
U.s. G. s. P. P. 68, an 15.85 il 1. 22 

bm 1.60 p. 39, 1910. ap 0.34 

12 (I)II .411.2(3)."4. Q 13.44 di 1. 79 O'Leary Peak, H. H .. Robi.nson. H. ·H. Robinson, Dacite. or 19.46 by 6.55 San Francisco U. S. G. S. P .. P. 76, ab 36.15 rot 4.18 
an 15.85 il 1. 82 Mountains, p. 135, 1913. 

ap 0.34 Arizona. 

13 (!)11.4.2(3).4. Q 17.40 di 2.07 Mount Frosty, M. F. Connor.· R. A. DalyS Granodiorite. or 16.68 hy 9.92 Hozumeen range, Can. G. . Mem. 38 ab 37.20 mt 0.23 
an 15.01 11 1. 22 British Columbia. (1), p. 493, 1912. 

14 (I)II .411 .211 •114. Q 14.28 di 1. 73 Las Cascadas, G. Steiger. D. F. McDonald, Lava. or 20.57 hy o. 70 Panama Canal U.S. G. S. rec. lab. ab 36.15 mt 5.34 
an 14.46 il 2.58 Zone. 

ap 1.01 

15 11.411.2(3).4(5). Q 12.66 di 8. 79 Ctlkmi River, . J. B. Harrison. J. B. Harrison, Augite. Dried at 100°. or 8.34 hy 6.33 ritish Guiana. Gold£. Brit. Guiana, porphyrite. ab 44.01 mt 2. 78 
an 14.73 il 0.30 p. 61, 1908. 

l.G "II.4(5').211.4. Q 10.86 di 6.32 Mazaruni- J. B. Harrison. J. B. Harrison, Granitit~. Dried at 100°. or 13.34 hy 5.00 Purini River, Gold£. Brit. Guiana, In W. T., p. 225 ab 44.02 mt 4.87 
an 13.90 il 0. 46 British Guiana. p. 76, 1908. 

ap 0.34 

17 (1)11.4(5).2.4. Q 13.74 di 7.40 Chiles Volcano, R. Kiich. R. Kiich, Dacite. In W. T., p. 225 or 16.68 by 3.36 Colombia. Geol. Stud. Col., ab 40.68 mt 4.64 
an 11.95 I, p. 172, 1892. 

18 "II 4.2.4. Q 20.28 di 7.13 Yate Volcano, H. Ziegen- H. Ziegenspeck, Andesite. In W. T., p. 227 or 10.56 wo 2.09 Patagonia, speck. In. Diss. Jena, ab 41.39 mt 6.96 
an 6.67 bro 1.60 Chile. p. 46, 1883. 

19 (I)II.4.2. 114. Q 21.24 di 4.20 Moor of Rausch, E. G. Radley. H. B. Maufe · Granite. or 18.90 hy 4.56 n. Ben Nevis, G. S. Grt. Brit., ab 35.11 mt 2.55 
an 10.29 il 1. 22 Scotland. Sum. Prog. (1909), 

I' np 0.34 . 87 1910 . p 
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CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. DACASE-Continued. 

No. Si02 I AJ.,O, Fe20 3 FeO MgO CaO Na20' "K20 H20+ H20- Ti02 ·p20s MnO Inclusive. Sum. Sp.gr. 

------- --- -------

20 64.54 13.63 0.22 4.83 1. 25 2.31 5.21 2.28 1. 86 0.84 1. 22 0.32 0.20 SO a trace 100.50 
F 0.06 

A2. II 1. 076 .134 .001 .067 
FeS2 1. 74 

. 031 . 041 . 084 .024 . 015 .002 .003 

21 59.33 12.86 1. 88 6.46 2.09 3.74 5.13 2.15 2.12 0.48 3.42 .0.39 0.14 F 0.04 100.44 
FeS. 0.22 

A2. II • 989 .126 • 012 .090 .052! .067 .082 . 023 .043 .003 .002 

22 63.41 16.92 . 2. 67 2.96 2.08 4.32 5.18 2.36 0.64 100.54 

A3. III 1. 057 ' . 166 . 017 . 041 . 052 .077 .084 • 024 

23 62.37 12.04 1. 87 5.81 0.97 3.51 3.47 2.34 5.M 0.44 1. 06 0.30 0. 24 s none 100.26 
NiO none 
BaO 0.07 

A2.1I 1. 040 .118 . 012 . 081 . 024 .063 . 056 .025 .013 .002 .003 

24 61.54 18.14 3.29 3.50 1. 81 2.95 4.62 2.54 0.52 1. 97 100.88 2.610 

A3.ill 1. 026 • 177 .021 .049 .045 .053 .074 . 027 . 025 

25 66.10 13.57 4.80 2.23 0.75 4.13 3.56 2.58 0.54 0.81 0.41 99.48 

A2.,II 1. 102 .133 .030 . 031 .018 . 073 .057 .028 . 010' . 006 

.2 6 56.64 12.84 4.06 8.43 2.01 4.08 3.74 3.17 0.90 0.52 1. 88 0.89 0.15 C02 0.11 99.76 
s 0. 24 

A 1.1 . 944 .025 . 117 . 050 .073 .060 .034 .006 .002 
BaO 0.10 

.126 . 024 

2 7 64.17 14.73 0.57 5.83 2:09 3.76 3.81 3.35 2.24 100.55 

A 3. III 1. 070 .144 . 004 .080 . 052 .067 .061 .036 

2 8 64.13 13.57 2.40 4.11 1. 45 2.91 4.31 3.46 1.45 0.37 0.99 0.56 0.06 C02 0.59 100.36 

A 2. II 1. 069 .133 • 015 .057 . 036 • 052 .069 • 037 .012 .004 -

2 9 64.94 17.50 0.69 3.94 2. 83 2.59 3.44 3.11 1. 36 100.40 

A 3. III 1. 082 . 172 .004 . 0.15 . 071 .047 .055 .022 

3 0 59.94 16. 11 4. 29 2.68 ~.02 1. 74 4.78 .2. 55 3.07 1. 44 0.24 C02 0. 40 100.43 2.651 
S03 0.17 

A 2. II . 999 .158 .027 . 038 . 076 .030 .077 . 027 .018 .002 

3 1" 63.99 15. 12 2.07 4. 63 1. 68' 3.38 4.09 2. 76 1. 34 0.56 0.29 99.91 
I 

A 2. II 1. 067 . 148 . 013 . 064 . 042 . 061 .066 .030 .007 .004 
0 

3 2 64.31 12.92 4. 73 5. 26 0.67 2.50 4.44 2. 43 1. 80 0. 25 0.41 99.72 

A 2. II 1. 072 . 127 . 029 .073 .'017 .045 .072 .026 .003 .003 

3 3 60. 70 14. 60 4.32 6.41 1.09 2.04 4.51 3;48 1. 70 0.63 0.53 100.01 

A 2. II 1. 062 .143 .027 .089 .027 .037 .073 . 037 .008 .004 

3 4 65.84 13.63 2.25 3.45 1.85 3.95 . 4. 47 1. 76 2. 15 0.18 0. 18 99.71 

A 2. II 1. 097 .134 . 014 .048 .046 . 071 .073 . 019 .002 . 001 

3 5 59.98 14. 79 5.02 3.25 2. 14 5.79 3.77 3.04 1. 96 0.07 99.80 

A 3. III 1.000 .145 • 031 . 04ii .054 .104 .061 .032 . 001 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

20 (I)II.4.2.4. Q 16.98 di 1. 89 Caribber Quarry, G. S. Blake. J. D. Falconer, Quartz "Blue band.'~ 
or 13.34 by 9. 27 Linlithgow, Tr. R. Soc. Edin., diabase. ab 44.01 mt 0. 23 
an 7.23 il 2.28 Scotland. XLV, p. 1~7, 1908. 

up 0.67 
pr 1. 74 

21 II.4(5).112.4. Q 11.52 di 8.26 Kettlestoun, G. S. Blake. J. D. Falconer, Feldshathic 
or 12.79 hy 6.00 Linli thgow, Tr. R. Soc. Edin., dia ase. ab 42.97 mt 2. 78 
an 5.84 il 6.54 Scotland. . XLV, p. 147, 1908. 

up 1. 01 

22 (I)II.4(5).211.4. Q 11.88 di 4. 29 Beinn an Fhurian, J. J. H. Teall. J. J. H. Teall, Hornblende . In W. T., p. 227. 
or 13.34 hy 6.28 Inchnadampf, Geol. Mag., XXIII, porphyrite. ab 44.02 mt 3.91 
an 16.12 Assynt, Scotland. . p. 350, 1886. 

23 II.4.211.4. Q 22.68 di 4.52 Pennygael, E. G. Radley. G. S. Grt. Brit., Glassy r.ock. 
or 13.90 hy 7:87 Island of Mull, Sum. Prog. (1912), ab 29.34 mt 2. 78 
an 10.29 il 1. 98 Scotland. p. 69, 1913. 1-

up 0.67 

24 (.I)II.4.211.4. Q 15.96 by 4. 90 Chastel, F. Fouque. F. Fouque, Andesite. 
or 15.01 mt 4.87 Can tal, B. Soc. Min. Fr., ab 38.77 il 3.80 
an 14.73 Auvergne. XXV, p. 331, 1902. 
c 2.35 

25 (I)II. 114.2(3). 114. Q 27.18 di 3.89 Mollenas, H. Santesson. P. J. Holmquist, Granite. 
or 15.57 wo 0.81 Ronne by, B. Un. Ups., VII, ab 20.87 mt 6. 26 
an 13.34 il 1. 52 Blekinge, p. 258, 1906. 

bm 0.48 Sweden. 

26 II.4(5).2.(3)4. Q 10.50 di 5.02 Korsudden, N. Sahlbom. J. E. Sobral, Fayalite 
or 18.90 by 11.66 N. Ulfon., G. Nord. Reg., monzonite. ab 31.44 mt 5.80 
an 8.90 il 3.65 Nordingra, p. 113, 1913. 

ap 2.02 Sweden. 

27 11II.4.211.(3)4. Q 15.36 di 4. 74 FoglO, Aland, H. Berghell. B. Frosterus, Granite. In W. T., p. 227. 
or 20.02 hy 11.82 Finland. G. F. F., xy, ab 31.96 mt 0.93 
an 13.07 p. 285, 1893. 

28 11II.4.2.(3)4. Q 18.06 di 2. 75 Kundsbakke, M. Dittrich. G. Kalb, Granite. L. Milch, 
or 20.57 by 6. 20 Bornhohn Island, In. Diss. Grief., pers. com. ab 36.15 mt 3. 48 
an 7. 51 il 1. 82 Denmark. p:35, 1914. 

ap 1.34 

29 (I)II.4.2(3).(3)4. Q 20.64 hy 13.83 Lippenhof, G. H. Williams. G. H. \Villiams, Mica diorite. In W. T., p. 227. 
or 17.79 mt 0.93 n. Tryberg, N.J. B. B., II, ab 28.82 
an 13.07 Schwarzwald, p. 624, 1883. 
c 3.67 Baden. 

30 11II.4. 112.4. Q 15.18 by 7.60 Gerach, K.Gremse. K. A. I ... ossen, Porphyrite. In ,V. T., p. 227. 
or 15.01 mt 4.64 Fisch bachthal, Jb. Pr. G. L.-A., X, ab 40.35 il 2. 74 
an 6.39 hm 1.12 Saar Nahe Gebiet, p. 290 (1889), 1892. 
c 3.16 up 0.67 I{henish Prussia. 

31 11Il.4.2(3).'14. Q 17.28 di 2.10 Nadelwitz, Z. 'Veyberg. Z. \Veyberg, Granite. 
or 16.68 hy 9. 48 Bautzen, Ref. N.J., 1912, I, ab 34.58 mt 3. 02 
an 14.46 il 1. 06 Saxony. p.398. 

32 1111.4.2.4. Q 21.72 di 1. 43 Striegau, F. Riegner. F. Riegner, Schliere in Cf. No. 270, 
or 14.46 hy 6. 38 Silesia. In. Diss. Bres., granite. I.4.2.3. ab 37.73 mt 6. 73 
an 8.06 il 0.46 p. 27,1909. 

ap 1. 01 

33 II.411.2.114. Q'13.38 hy 9. 83 Striegau, F. Riegner. F. Riegner, Schliere in Cf. No. 270. 
or 20.57 mt 6. 26 Silesio.. In. Diss. Bres., granite. 1.4.2.3. ab 38.25 n 1. 22 
an 6. 67 ap 1.34 p. 27,1909. 
c 0.92 

34 11Il.4.211.4. Q 21.42 di 5. 97 Ujmoldava, K.Emszt. Rozlozsnik and Emszt, Quartz 
or 10.56 hy 5.87 Krasso-Szoreny, Mt. Ung. G. A., XVI, diorite ab 38.25 mt 3.25 
an 11.68 il 0.30 Hungary. p. 190, 1908. porphyry. 

ap 0. 34 . 
35 Il.411.2(3).114. Q 13.14 di 11.55 Felvacza, K.Emszt. K. Emszt, Quartz Also in P. 

or 17.79 hy 1. 60 Comitiit Hunyad, Jb. Ung. G. A., XIV, diorite. Rozlozsnik, ab 31.96 mt 7.19 
an 14.46 n 0.15 Hungary. p. 337 (1904), 1906. F.K.,XXXV, 

p. 512, 1905. 
42423°-17--23 
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I 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

------ ---------- --- --------- ---
36 59.24 15.79 7.43 2. 53 1.38 5.41 4.94 ]. 89 1. 50 100. 11 

A3. III .987 .155 . 046 .035 .035 .096 .080 .020 

37 58.75 12. 15 ].57 1.46 8. 20 4. 70 3.04 2.56 2.05 0. 15 1.13 0. 76 99.52 . 2. 79 

A2. II .979 .119 .010 .062 . 205 . 084 .049 .028 . 017 .005 

.·. 
38 58.07 17. 11 3.02 4.30 2.98 3. 29 3.87 2.92 1. 48 1. 18 0. 67 0. 64 99. 53 

A2. II .968 .168 .019 .060 .075 .059 .063 .031 . 015 . 005 .009 

39 63. 94 13.05 2.45 7.52 0.43 3.35 4.45 3.68 0.34 0. 93 0.12 100.26 

A?2. II 1. Of\<J' .128 .015 . 104 . 011 . 060 .072 .039 .006 .002 I 
40 61.08 13.66 0.70 5. 61 4.69 4. 84 3. 84 2. 23 0.74 0.49 1.76 0. 17 99. 81 

A2. II 1. 018 • 134 .004 . 078 .117 . 087 • 062 .023 . 022 . 001 

41 55. 54 11.98 5.48 9.33 1.39 4.99 3.78 2. 73 0. 83 1. 17 1. 79 0. 73 0.29 FeS2 0.12 100. 27 
V20s trace 
NiO 0.04 

Al. I .926 .118 .034 .129 .035 .089 .061 .029 . 022 .005 .004 BaO 0.08 

42 64.06 15.25 2.72 4.30 1. 30 3.93 4. 37 2.78 1.70 0. 18 100.59 2.352 

A3. III 1.068 .149 .017 .059 .032 .070 .070 .031 • 002 

43 64.87 16.65 1.46 4. 21 1. 42 2. 88 I 5.09 1.87 0. 10 0.04 1.08 0. 23 99.90 

A2. II 1.081 .163 .009 .058 .036 . 051- :.082 .020 .014 .002 

44 63.44 15. 56 1.59 3. 75 2.09 4. 60 5.30 2. 60 0.33 0.97 0.22 100.45 

A2. II 1.057 .153 .010 .052 .052 .082 •. 085 .028 .012 . 002 

45 66. 10 14.30 1. 17 5.23 1. 04 2.41 3.06 2.42 3.25 0.98 0. 15 100. 11 

A2. II 1.102 .140 .007 .Oi2 .026· .043 .049 .026 .012 . 001 

~~ 

46 67.66 15.39 2.00 2. 87 2.48 2. 70 3.59 2.66 0. 80 0.04 100. 19 2.731 

A3. Ill 1.128 .151 .013 .040 .062 .048 .058 .029 -

47 66.85 14. 17 3.83 0.80 1. 82 4.28 4. 64 2.68 0.12 0.21 99.40 2.499 

A3. III 1.114 .139 .024 .011 .046 .077 .075 .029 .003 

48 64.27 14. 72 1.48 5.28 2.88 3.08 3.47 2. 81 1.08 0.33 0. 35 99.75 

A2.11 1.071 .144 .009 .074 .072 .055 . 056 .030 . 004 .002 

49 61.91 16.26 2.45 3.96 1. 81 4.35 4.40 3.04 0.18 0. 10 0.79 0.40 0.20 Zr02 none 100. 15 Cl 0.13 
F 0.04 

Al. I 1.032 .160 .015 .055 .045 .078 .071 .032 .010 . 003 . 003 s 0.05 
Cr20a none . - BaO 0.02 
SrO 0.06 

50 60. 13 17. 41 4.30 1. 68 2. 27 3.36 4. 88 2. 46 n. d. 1. 10 0. 40 caso.1.57 99. 56 2.607 

A2. II 1.002 .171 .027 .024 .057 .060 .079 .027 . 014 .006 

51 63.58 14. 57 1.52 5.92 1.60 4.58 4. 86 2.02 0.31 0.71 0.34 trace 100.01 

A2. II 1. 060 . 143 .010 .082 .040 .082 .078 .021 .• 009 .002 -
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ORI~ER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 4. DOSODIC. DACOSE-Continucd. 

I I 
No. Symbol. Nonn. Locality. Analyst. Heference. Rock name. Remarks. 

---- ·--- -------- -- -- --. 

36 11ll.4(5).2(3).4. Q 12.06 di 7.56 Allochet, J. A. Ippen. .T. A. I peen, Diorite 
or 11. 12 wo 0. 70 Monzoni, N.J. b., 1903, porphyrite. ab 41.92 mt 8.12 :;> 

tlll 15.29 hm 1. 76 Tyrol. p. 386. 

37 II(III).4".2(3). Q 10.1:8 di 5. 62 Val Ufirn, L. He~ner. F. Weber, U. Gruben- Syenitic 
(3)4 or 15.57 hy 22.40 Pon teglia region, mann, lam pro-ab 25.68 mt 2.32 

nn 11.68 il 2.58 Graubunden, pers. com. phyre. 
np 1. 68 Switzerland. 

38 II.4:11.2.114. Q 12.1i0 hy 12.12 Sondalo, A. Zap£. A. Zap£, Granodiorite. 
or 17.24 mt 4. 41 Valtellina, In. Diss . .lena, ab 33.01 il 2. 28 
an 11.1\8 ap 1. 68 Lombardy. p. 22,1910. 
c 3. 26 

39 II.411 . (1)?..(3)4. Q 14.41\ di 5. 51 Eruption of 1888-89, L. Ricciardi. G. Mercalli, Andesite. Bomb. 
or 21.118 hy 10.17 Vulcano, Gior.1vlin., III, In W. T., p. 227. 
ab:H. i3 mt 3. 48 
nn •J. 73 ap 2.02 Aeolian Islands. p. 107, 1892. 

40 li.411.2(3).4. Q 12.36 di 7. 91 Near Rione Pran u H. S. Washing- H. S. V\Tashington, Hypersthene 
or 12. 79 hy 14.71 Pira, ton. A . .T. S .. XXXVI, andesite. 
nb 32.49 mt 0.93 
1\11 13.62 il 3. 34 Monte Arci, p. 587, 1913. 

np 0.34 Sardinia. 

41 II11 .411 .2.114. Q. 10.44 di 10.49 Shcheliki, W. Wahl. vV. Wahl, Quartz 
or 16. 12 hy 8. 27 Olonez, Fennia, XXIV, diabase. 
nb 31.9H mt 7. 89 
fill 7. 78 il 3. 34 Russia. No.3, p. 40, 1908. 

ap 1. 68 

42 (T)U .4.211.4. Q H\. 32 di li.l3 Kakoperato, A. Rohrig. H. S. Washington, Dacite. In W. T., p. 227. 
or 17.24 hy 5. 90 Aegina, .T. G., III, ab 31i.H8 mt 3. 94 
an 13.34 il 0.30 Greece. p. 150, 1895. 

4H (I)H.4.2.4. Q 18.1i0 hy 8. 22 Giorgiokameni, H. S. vVashing- II. S. 'Vashington, Andesite. 
or 11. 12 mt 2. 09 Santorini, ton. XII, Cong. G. Int., 
ab 42.97 il 2.14 Greece. C. R. 1913. an 12.23 ap 0. 67 
c 1. 73 

44 11II.4(5).2.4. Q 10.92 di 7. 98 Kilometer 437, Not stated. Col. Azema, Granite. 
or 15.57 hy 5. 24 Konakry-Niger C.R. Cong. Soc. Sav., 
ab 44.M mt 2. 32 Railway, p. 161, 1912. !U111.12 il 1. 82 

ap 0. 67 French Guinea. 

45 (I)II.(3)4.2(:{). Q 29.58 hy 9.(i0 Manombra River, Boiteau. A. Lacroix, Cordierite 
(3)4. or 14. 51) mt 1.62 Sakalave region, C. R., CLVII, dacite. 

ab 2ii. 68 il 1. R2 Madagascar. p. 19, 1913. an 11.12 ap 0. 34 
c 2. 55 

4G (I)II.4.2(3) /'4. Q 2fl. 26 hy 9. 76 Boeloer Kasap, L. Serrurier. R. D. M. Verbeek, Syenite- Not in W. T. 
or 1G.12 mt 3. 02 Sumatra. Sum. Westk., granite. 
nh 30.39 p. 232, 1883. an 13.34 
c 1. 63 

47 (J)H.4.2.4. Q 19.92 di 9. 07 Sello River, .T . .T. Penniok. R. D. M. Verbeek, Andesite, Not in V·l. T. 
01' 16.12 hy 0.40 Sumatra. Sum. Westk., pitchstone. ah 3\l. 30 mt 3. 2!\ 
1\11 9. 73 hml.GO p. 516, 1883. 

48 1!.4.211 .(:3)4. Q 19.5(i hy15. 25 Lau Alas, F. Riegner. ·.F. Riegner, Schliere in Cf. No. 356, 
or 16.68 mt 2.09 Sumatra. In. Diss. Bres., granite. !.4.2.3. 
ah 20. ~i4 it 0. 61 p. 49, 1909. un 13.34 ap o. H7 

49 11H.4(5).211 .4. Q 12.(i(i di 2.1i4 Simaboer, E. W. Morley. .T. P. Iddings, Andesite, Also in Iddin 
or 17.79 hy 7.60 Merapi, Igneous Rocks, II, pitchstone. and Morley, 
ah a7. 20 mt 3.4.R Sumatra. p. 625, 1913. J. G., XXIII, an 15.85 il 1.52 

ap 1.01 p. 240, 1915. 

gs 

50 (I)II .4(5) .2(3) .4. Q 10.74 hy 5. 70 Eruption of 1883, C. Winkler. R. D. M. Verbeek, Andesite ash. In \V. T., p. 429. 
or 15.01 mt 3. 71 Krakatoa. Krakatau, ab 41.39 il 2.13 
nn 1R. 07 hm 1.76 p. 292 '1884. 
c 0.52 

51 II.4".2.4. Q 14.!i4 di 7. 31 Saipan Island,· Kli.iss. E. Kaiser, Andesite 

I 
or 11. GS hy 8. 61 Mariana Islands. Jb. Pr. G. L.-A., obsidian. ab 40.87 mt 2. 32 

I nn 12.23 il l. 37 XXIV, p. :120, :1907. 
.lp 0. 67 
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CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. DACOSE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na2o K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------------- --- -------

52 62.44 15.84 3.54 4. 82 1.39 4.06 4.78 2.37 0.74 0.28 0.33 trace 100.59 

A2. II 1.041 .155 .022 .067 .035 .066 .077 .026 .004 .002 -

53 58.77 14. 62 5.61 3.16 2.66 6.25 3.82 
I 

3.11 1. 38 0.05 0.32 0.11 C02 0.11 99.97 2.597 

A2. II .980 .143 .035 .044 .067 .112 .061 .033 .001 . 002 .002 

54 67.33 14.03 1.86 2.88 2.47 2.72 4.36 I 1. 71 1.76 0. 10 0.65 0.22 0.03 C02 0.03 100. 19 2. 731 
Zr02 none 

A1.1 1. 122 .137 .012 .040 .062 .048 .070 .008 .002 
SO a none 

.018 - Cl none 
s none 
Cr20a none 
NiO trace 
BaO 0.04 
SrO trace 

55 61.24 14.33 1. 81 6.09 3.45 5.07 3.75 3.13 0.28 0. 17 0.52 0.51 trace 100.35 2.57 

A2.ll 1. 021 .140 .011 .085 .OR6 .091 .061 .033 .007 .004 -

56 63.08 15.10 1. 72 4.45 2.67 2.83 4.37 3.86 0.58 0.10 0.68 0.23 C02 0.11 99.95 2.71 
FeS2 0.17 

A2.ll 1. 051 .148 .011 .062 .067 .051 .071 .041 .009 .003 

-F 

57 59.35 17.85 5.92 1. 23 2.02· 7.72 2.55 1.41 0.70 0.44 0.75 0.16 0.05 100.15 
I 

A2.II .989 .175 .037 .017 • 051 .138 .041 .015 .009 . 001 -

58 63.34 15.24 5.15 2.06 0.82 3.30 6.28 2.38 1. 78 0.53 100.88 

A3. Ill 1. 056 .149 .032 .029 .021 .059 .102 .026 .OOi 

59 54.44 12.83 8.32 5.41 2.66 6.90 4.34 1.58 1. 58 2.68 100.74 
(100. 69) 

A3.ill .908 .126 .052 .075 .067 .123 .070 .017 . 034 

I 

60 60.19 16.12 3.97 3.07 2.14 4.35 5.'22 1.97 1. 38 1.15 0.30 99.85 

A2. II 1. 003 .158 • 025 .043 .054 .078 . 084 .021 . 014 . 002 

UANG 2. DOMALKALIC .. DACASE. 

57.39 15.84 5.68 2.98 2.41 5.24 5.23 0.84 1. 74 1.09 1. 35 0.68 0.18 C02 trace 100.73 2.57 
Zr02 trace 

1 
Cl 0.05 

A 1.1 . 957 .155 .036 .042 .060 . 094 .084 .009 . 017 .005 .003 F trace 
s 0.01 
V20a trace 
BaO 0.02 

67.61 14.54 1.13 3.44 1. 39 3.18 5.63 0.82 1..48 0.72 0.09 0.16 C02 0.06 100.38 
Zr02 none 

2 
Cl 0.02 

A 1.1 1.127 .142 .007 . 047 .035 .057 .091 . 009 .009 - . 002 s none 
CoO none 
BaO 0.11 
Cu,Pb none 

3 62.22 15.39 4.23 2.11 1. 24 4.52 6.06 0.93 3.32 100.02 

A 3. III 1. 037 .151 .026 .029 .031 .080 .098 .010 

4 70.95 14.29 1.19 n. d. 4.20 2.19 5.20 0.'77 2.27 
I 

101.06 

A 4. IV 1. 183 .140 . 008 (.016) .105 . 039 .084 .008 
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ORDER 4. QUARDOFELIC. A USTRARE-Continued. 

SUBRANG 4. DOSODIC. DACOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. R:emarks. 

--
52 11II.411.211.4. Q 14.28 di 1. 64 Simpson Harbor, A. Lindner. E. Lehmann, Andesite. 

or 14.46 hy 8.08 . New Britain, T. M.P. M .. XXVII, 
ab 40.35 mt 5.10 Bismarck p. 222, 1908. an 14.46 il 0.61 

ap 0. 67 Arc hi pel ago. 

53 II.4(5).W'.(3)4. Q 11.10 di 12.32 Watom Island, A. Lindner. E. Lehmann, Andesite. 
or 18.35 hy 2. 20 New Britain, T. M.P. M., XXVII, 
ab 31.96 mt 8.12 Bismarck p. 225, 1908. an 13.62 il 0.15 

ap 0. !J7 Archipelago. 

54 (I)II.4.211.4. Q 25.80 hy 8.84 Cooma, Not stated. Dep. Mines N. S. Vil. Quartz 
or 10.01 mt 2. 78 New South V\7 ales. A. R. (1908), porphyry. 
ab 36. tiS il 1. 22 p. 184, 1909. an 11.40 ap 0.67 
c 0.82 

55 II.4(5).2".(3)4. Q 10.56 dl i. 36 Observation Hill, N. H. Christen- A. R. Agric. Chern. Andesite. H. C. Richards, 
or 18.35 hy14. 32 Tweed Heads, sen. Qld., 1914. pers. com. 
ab 31.915 mt 2.55 New South \Vales. an 12.79 il 1.06 

ap 1. 34 

56 111!.4(5).2.(3)4. Q 10.80 di 3.37 Musquito Creek, J. H. Brooking. A. G. Maitlands Granite. ' 
or 22.80 hy 11.01 Pilbara, West W. Aust. G .. , 
ab 37.20 mt 2.511 Australia. B. 15, p. 12, 1904. an 10.01 il 1. 37 

57 (1)II.4.11
1
2.4. Q 20.88 di 3.40 Waimata River, Surv. lab. Henderson and Andesite. 

or 8.34 hy 3.50 .A.roha, Bartrum, ab 21.48 mt 1.86 
an 33.08 il 1. 37 Hauraki, N. Z. G. S. B. 16, 

hm4.64 New Zealand. p. 75, 1913. 
ap o. 34 

58 (I)II .4(5) .(1)2.4. Q 11.22 di 4.54 Mount Honey, . P. Marshall. P. Marshall, Trachyte. 
or 14.46 wo 1. 97 Campbell Island. Subant. Islds., 
ab 53.45 mt 5.10 p. 692, 1909. an 5.84 il 1. 06 

hm 1.60 

59 II11 .4(5).2.4. Q 9.42 di 14.47 Mount Lyall, P. Marshall. P. Marshall, "Melilite Melilite? 
or 9.45 WO 1.97 Campbell Island. Subant. lslds., basalt.'' Interchange of 
ab 36.08 mt 9.51 p. 697' 1909. specimens? an 10.84 il 5.17 

hm 1. 76 Incorrect iden· 
tifi.cation? 

60 "II .4(5) .211 .4. Q 11.46 di 3. 92 Jenny Island, Boiteau. E. Gourdon, Andesite. 
or 11.68 by 4.10 Weddell Land, pers. com. 
ab 44.01 mt 5.80 Antarctica. an 14.73 il 2.13 

ap 0.67 

SUBRANG 5. PERSODIC. 

1 II .411.2(3).( 4)5. Q 12.00 di 3. 24 Point Far Fan, R. C. Wells. D. F. McDonald, Andesite. 
or 5.00 hy 4.50 Panama. U.S. G. S. rec. lab. ab 44.01 mt 6.50 
an 17.24 il 2. 58 

hm 1. 28 
ap 1.68 

2 (l)II.4.2.115. Q 21.36 di 3.46 Ouyuni River, J. B. Harrison. J. B. Harrison, · Granite 
or 5.00 hy 6.13 British Guiana. Gold£. Brit. Gui8.na, gneiss. ab 47. !J8 mt 1.62 
an 11.68 il 1. 37 p. 39, 1908. 

3 (I)II.411 .2.115. Q 13.92 di 7. 44· Ottischniggberg, B. Trobei. B. Trobei, Granite 
or 5.56 wo 0.35 Bachergebirge, Mt. N w .V er. Steierm., porphyry. ab 51.35 mt 6.03 
an 11.95 Styria. XLIV, p. 192 

(1907), 1908. 

4 (I)II.4.2.115. Q 25.92 hy12. 61 Koswinsky Kamen, L. Duparc. Duparc and Pearce, Plagiaplite. 
or 4. 45 North Ural Oural Nord, I, ab 44.01 
an 10.84 Mountains. p. 167' 1902. 
c 0.92 
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CLASS II. DOSALANE-Continued. 

HANG 2. DOMALKALIC. DACOSE-Continucd. 

H,O-I.TiO, 
I 

I No. Si02 AI20 3 Fe20 3 FeO MgO CaO Na20 K 20 H 20+ P:.Pa MnO\ Inclu:;1ve. Sum. Sp.gr. 

--i ---- ---

5 69.19 13.50 1. 34 2.06 1. 28 5.21 5.59 0..89 1. 25 I 100.31. 

A3. III 1. 153 .132 . 008 . 029 . 032 . 093 .090 . 010 

6 61.41 15.61 2.45 5.48 2.55 5. 02 5.90 0.42 1. 24. 100.08 

A3. III 1. 024 .153 . 016 . 076 . 064 . 01'9 . 095 

I I 

-- -

HANG 3. ALKALICALCIC. TONALASE. (C. I. P. W., 1902.) 

1 61.05 1.6.03 5.42 0.98 H.03 5.40 l. 43 5. 5s I 0. 81 0.30 I BaO 0.08 100.11 

2. II 1. 018 .157 . 034 . 014 . 076 . 0()6 .023 .060 .002 

I I 

A 

- - - ~ -- -

RANG 3. ALKALICALCIC. TONALASE. 

1 57.92 16.·71 I 4. 08 4. 26 l. 70 3.86 3.68 3.50 1.19 2. 13 0.16 0. 13 Fe82 0.64 99. 96 

A2. II . 965 . 164 .026 .059 .043 . 069 .060 . 037 . 027 . 001 . 002 

2 60. 52 16. 99 0.60 6. 53 ]. 59 4.58 2.83 3.91 0. 88 0. H 0. 25 Zr02 trace 99.42 
Cr20a trace 

A2. 11 1. 009 .167 .004 • O!lO . 040 . 082 . 045 . 041 .005 . 003 

3 56. 20 15.46 l. 54 9. 76 ]. 83 5.39 2. 78 2.56 0. 59 0. 16 2.25 L 13 0. 13 C02 none 100.02 
SO a trace 
Cl trace 

Al. I . 937 . 151 . 010 .137 . 046 . 096 . 045 . 027 .027 .008 .002 F trace 
s 0.07 
BaO 0.17 
SrO trace 
Li20 none 

4 58. 77 13. 12 5. 45 6.87 4: 93 5.99 1. 94 2. 83 0.45 trace 100.35 

A3. III .980 .129 .034 . 096 .123 .107 .031 .030 --

5 64. 34 15.72 L 62 2.94 2.17 4. 24 '2. 76 4.04 0. 76 0.25 0.53 0. 14 0. 12 C02 0.03 99. 80 
Zr02 0.02 
s 0.03 

Al. I 1. 072 . 154 .010 . 041 .054 . 076 .044 .042 .007 .001 .002 BaO 0.06 
SrO 0.03 

4. 231 

Cu trace 

6 63.88 15.84 2. 11 2.59 2. 13 3.97 2. 81 0.66 0.22 0.65 0.21 0.07 SOa 0.34 99.82 
Cl trace 
BaO 0.09 

A1. I 1. 065 .155 .013 . 036 . 053 . 071 . 045 .045 .008 .001 . 001 SrO 0.02 

7 63.87 15.39 1. 93 3 . .08 ~.23 4.30 2.76 4. 18 0.69 0. 19 0.65 0. 17 0.11 C02 0.15 99. 91 
Zr02 0.03 

A1. I 1. 065 .151 .012 .043 . 056 . 077 . 044 
s 0.07 

.045 .008 .001 .002 BaO 0.07 
SrO 0.04 
Cu trace 

8 61.64 15. 63 .3. 39 2. 69 2. 82· 4. 90 2.64 3. 72 0.91 0.28 0. 71 0.21 0.04 C02 none .99. 70 
SOa none 

.039 
BaO 0.08 

Al. I 1. 027 .153 • 021 .038 .071 . OS7 .042 .009 .001 - SrO 0.04 

9 '64. 17 15.25 2. 16 2.98 2.60 4. 24 2.62 4.34 0.65 0.16 0.67 0. 16 0.04 C02 none 100.18 
SOa 0.07 
Cl trace 

A1. I 1. 070 .149 . 014 • 042 .065 .076 .042 . 046 . 008 . 001 -- BaO 0.07 
SrO trace -

10 60.84 16.36 2.40 3. 23 3.85 4.96 2. 90 4. 10 1.,03' 0.48 100.05 

A.a. III 1. 014 .160 . 015 • 044 . 096 . OS9 .047 .044 
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ORDER 4. QUARDOFELIC. A USTRARE-Continued. 

SUBRANG 5. PERSODIC-Continucd. 

--
Symbol. Norm. J,ocality.· Analyst. Reference. Rock name. 

! 
Remarks. 

I 
No. 

(I)II.4.2.(4)5. 
Q 22.50 dl 12.12 

Dshaksy Tau Loewinson- E. Jeremina, Quartz or 1Ui6 WO 0.93 
ab 47.16 mt 1.86 Mountains, Lessing. Exp. Mugo., p. 127, diorite. 
an 8.90 Mu~odjaren, S. 1905. 

, Ura Mountains. 

5 

(i 11.4(5):211.5. Q 9.48 di 8.36 Dan, Mugodjaren, Leberta. J eremina and Spherulite or 2. 78 hy10.1•l 
ab 49.78 mt 3. 71 S. Ural Moun- · L.-Lessing, rock. 
an 14.73 tu.ins. Trav. Soc. Nat. 

St. P., XXXIII, 
p. 159, 1905. 

SUBRANG 2. DOPOTASSIC. 

1 "li.4.3.2. Q 16.86 dl 3. 24 Swett Hill, R. D. Hall. Leith and Harder, Dacite. 
or 3:l. 36 hy 6.10 Iron Springs U. S. G. S. B. 338, ab 12.05 mt 3. 25 
an 20.57 il 3. 20 District, Utah. p. 58, 1908. 

ap 0.67 

• SUBHANG 3. SODIPOTASSIC. HARZOSE. (C. I. P. W., 1902.) 

l ''II .4(5). 113.3( 4). Q 12.00 hy 5. a6 Pim Island, P. Schei. C. Bugge, Kersantite. 
or 20.57 mt 6.03 Rice Strait, 2nd Fram. Exp., ab 31.44 il 4.10 
an 18.35 ap 0.34 Ellesmere Land. No. 22, p. 18, 1910. 
c 0.10 pr 0.64 

2 111I. 411.'13. 3. Q 14.04 hy 15.75 Milams Gap, W. C. Phalen. W. C. Phalen, Hyker~thene or 22.80 mt 0.93 Virginia. Smiths. Misc. Coil., a ente. ab 23.58 ap 1.68 
an 18.07 XLV, p. 311, 1904. 
c 1. 6:3 

3 H.4.3.3(4). Q 13.14 hv 18.06 Near Walleska, H. N. Stokes. A. H. Brooks, Quartz In W. T-, p. 229. 
or 14.01 nit 2.32 Cherokee County, U. S. G. S. B. 168. gabbro. ab 23.58 il 4.10 
an 19.18 ap 2.69 Georgia. p. 55, 1900. 
c 1.02 

4 li11.4.3.3. Q 15.24 dl 8.84 St. Cloud, Dodge and M. Wadsworth, Gabbro. Dark ~ortion, 
or 16.68 hy 16.17 Minnesota. Sidener. Minn. G. N.H. S. . Cf. o. 12, ab 16.24 mt 7.89 
an 18.90 B. 2, p. 86, 1897. Il.4.3.4. 

In W. T., p. 229. 

5 (l)H.4.3.3: Q 20.10 di 1.14 Atlantic Mine, H. N. Stokes. W. H. Weed, Quartz Also in J. G., 
or 23.35 hy 8. 27 Butte, Montana. U. S. G. S. P. P. 74, monzonite. VII, p. 739, ab 23.06 mt 2.:32 
an 18.90 il 1. 06 p. 33, 1912. 1899. 

ap 0.34 In W. T., p. 229. 

6 (l)IL4.113.3 Q 19.38 di 0.68 \\Talkerville H. N. Stokes. W. H. Weed, Quartz Also in J. G., 
or 25.02 hy 7. 08 Station, U. S. G. S. P. P. 74, monzonite. VII, p. 739, ab 23.58 mt 3.02 
an 18.07 il 1. 22 Butte, Montana. p. 33, 1912. 1899. 

ap 0.34 In W. T., p. 229 . 
. '· 

7 (I)U.4. 113.3. Q 18.84 dl 2. 72 Alice Mine, H. N. Stokes. W. H. Weed, Quartz Also in J. G., 
01' 25.02 hy 7. 57 Butte, Montana. U. S. G. S. P. P. 74, monzonite. VII, p. 739, ab 23.06 mt 2. 78 
an 17.23 il 1. 22 p. 33, 1912. 1899. 

ap 0.:34 In W. T., p. 229. 

8 (l)II.4.3.3. Q 17.76 dl 0. 43 Red Rock Creek, H: N. Sto~es. W. H. Weed, Quartz Also in J. G., 
or 21.68 hy 7. 96 Boulder Moun- U. S. G. S. P. P. 74, monzonite. VII, p. 739, ab 22.01 mt 4.87 
an 22.80 il 1.:37 tains, Montana. p. 33; 1912. 1899. 

ap 0.34 - In W. T., p. 229. 

9 (I)II.4. 113.3. Q 19.38 di 2. 69 Frohner Mine, H. N. Stokes. W. H. Weed,. Quartz Also in J. G., 
or 25.58 hy 7.84 S. of Helena, U. S. G. S. P. P. 74, monzonite. VII, p. 739, ab 22.01 mt 3.25 
an 16.96 il 1. 22 Boulder Moun- p. 33, 1912. 1899. 

ap 0.34 tains, Montana. In W. T., p. 229. 

10 li.4(5). 113.3.' Q 11.10 di 4. 48 Elkhorn District, E. C. Sullivan. W. H. Weed, :Mica diorite. 
01' 24.46 hy 11.27 Montana. U. S. G. S. B. 419, ab 2<1.63 mt 3. 48 
an 19.18 p. 93, 1910. 
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CLASS II. DOSALANE-Continued.' 

RANG 3. ALKALICALCIC. TONALASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- .Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

----------------------------
·n 59.64 16.64 2.33 4.35 2.10 4.59 3.31 4.16 0.69 0.14 1. 08 0.49 trace C02 none 99.68 s 0.01 

A1. I .994 .163 .014 .061 .053 .082 .053 .045 .014 .004 
Cr208 none 

- BaO 0.10 
SrO 0.05 
Li20 trace 

12 59.83 15.86 4.07 2.12 2.73 4.34 3.00 3.55 2.04 1.09 0. 70 0.31 0.06 C02 0.59 100.39 Zr02 none 
NiO none 

A1. I .997 .155 .026 ·.029 .068 .078 .048 .038 .009 .002 - BaO 0.08 
SrO 0.02 

13 56.03 15.97 4.78 3.00 3.36 6.44 2.85 3.29 1.08 1. 31 1. 01 0.48 0.16 s none 99.88 BaO 0.08 
SrO 0.04 

A1. I .934 .157 .030 .042 .084 .115 .048 .035 .013 .003 .002 

14 63.46 15.93 2.61 2.31 2.27 4.33 3.66 3.49 0.74 0.27 0.62 0.16 0.09 C02 trace 100.17 Zr02 0.03 
SO a none 

.A:'1. I 1. 058 .156 .016 .032 .057 .077 .059 .037 .008 .001 .001 Cl 0.05 
0 Cr20s none 

BaO 0.15 

15 60.17 15.78 3.42 2.95 2.52 4.69 2.96 4.16 1. 23 0.25 0.87 0.40 0.11 Cl 0.04 99.79 
V20s 0.01 
BaO 0.14 

A1. I 1.003 .154 .021 .042 .063 .084 .048 .045 .011 .003 .001 SrO o.og 
LhO trace 

16 62.08 16.61 1. 53 3.72 2.44 5.20 3.18 3.29 1.00 0.16 0.73 0.30 0.11 BaO 0.09 100.47 2.754 SrO 0.03 

A2. II 1. 035 .163 .010 . 051 .061 .093 .052 .035 .009 . 002 .002 

17 60.27 17.17 2.36 3.67 2.45 6. 49· 2.92 3.25 0.23 0.15 0.63 0.20 0.14 BaO 0.04 100.01 2.785 SrO 0.04 

A2.Il 1. 005 .168 . 015 .051 . 061 .116 .047 .035 .008 . 001 .002 

18 63.85 15.84 1. 91 2. 75. 2. 07. 4.76 3.29 3.08 1. 65 0.28 0.58 0.13 0.07 FeS2 0.04 100.36 
BaO 0.06 
SrO trace 

AI. I 1. 064 .155 . 012 .039 .052 .085 .053 .033 .007 . 001 .001 LhO trace 

19 57.80 16.43 1. 62 6.51 4.14 7.21 2.35 2.29 0.31 0.11 0.70 0.19 0.18 C02 none 100.03 s none 
NiO 0.03 

A1. I .963 . 161 . 010 .090 .104 .128 .038 .024 .009 .001 .003 BaO 0.09 
SrO trace 

20 57.26 16.51 3.27 5.19 3.41 6.69 2.65 2.93- 0.95 0.20 0.53 0.30 0.18 BaO 0.10 100.23 
SrO 0.06 
Li20 trace 

A1. I . 954 .162 .020 .072 .085 .120 .043 .031 .007 .002 .003 

21 62.97 15.52 4.03 1.45 2.07 5.31 3.31 3.46 0.48 0.66 0.67 0.18 0.10 C02 0.18 100:50 
Zt02 trace 
s trace 

A1. I 1. 050 .152 .025 .020 .052 .. 095 .053 .037 .008 .001 .001 BaO 0.09 
SrO 0.02 

22 61.25 15.92 3.75 1.17 2.28 5.39 3.19 3.23 1.88 1.08 0. 71 0.22 0.08 co3 none 100.15 

A2. II 1. 021 .156 .024 .017 .057 .096 .052 .034 .009 .002 . 001 

23 59.79 17.70 2.42 2.76 1. 92 5.22 2.64 4~19 2.00 0.37 0.09 BaO 0.21 99.31 

B2. III .997 .174 . 015 .030 .048 .093 .043 .045 . 003 .001 

24 58.55 15.48 3.93 2.07 3.60 6.44 1. 69 3.99 3.62 0.83 0.30. 0.11 100.61 2.71 

A2. II .976 .152 .024 .030· .090 .115 .027 .042 .010 .p02 . 002 

25 62.07 16.03 0.80 4.76 3.34 5.45 3.07 2.80 0.55 0.26 0.80 0.10 s o.o: 100.04 

A2.n 1. 035 .157 .005 .066 .084 .097 .05Q • 030 .010 .001 
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ORDER 4. QUARDOFELIC. A USTRARE-Conti-nued. 

SUBRANG 3. SODIPOTASSIC. HARZOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
11 11Il.4(5).(2)3.3. Q 11.16 di 0.92 Elkhorn Mountain, H. N: Stokes. J. S. Barrell, Andesite. 

or 25.02 by 9.19 Elkhorn District, U.S. G. S. A. R. 22, nb 27.77 mt 3. 25 
an 18.07 il 2.13 Montana. II, p. 525, 1901. 

ap 1. 34 . 
12 (I)II.4.{2)3.3. Q 18.06 by 6.80 Wetterhorn Peak, G. Steiger. Cross and Howe, Quartz-

or 21. 13 mt 4. 64 Ouray U.S. G. S. Fol.153, biotite ab 25.15 il 1. 37 
an 15.57 bm 0.96 cuadrangle, p. 12, 1907. latite. 
c 1. 33 ap 0.67 olorado. 

cc 1. 40 

13 11.4(5).3.311 • Q 10.26 di 6. 70 Dolly Vardon W. F. Hille- W. Cross, Quartz 
or 19. 46 by 5.56 Mine, Henson brand. U.S. G. S. Fol.120, latite. ab 25.15 mt 6. 96 
an 20.57 il 1. 98 Creek, Silverton, p. 9, 1905. 

ap 1.01 Colorado. 

14 (I)II.4.(2)3.3( 4). Q 16.92 di 3.09 Brighton Gap, W. F. Hille- J. M. Boutwell, Quartz 
or 20.57 by 5. 42 Park Citv brand. U.S. G. S. P. P. 77, diorite. ab 30.92 mt 3. 71 
an 16.68 il 1. 22 District, 'Utah. p. 79, 1912. 

ap 0.34 

15 11Il.411.(2)3.3. Q 14. 16 di 2.87 Tintic Mountain, H. N. Stokes. Tower and G. 0. Andesite. Also in U. S. 
or 25.02 hy 6. 39 Tintic District, Smith, G. S. Fol. 65, ab 25.15 mt 4.87 
an 16.96 il 1. 67 Utah. U. S. G. S. A. R. 19, p. 3, 1900. 

ap 1.01 III, p. 641, 1899. In W. T., p. 229. 

16 "Il.4".3.311• Q 15.36 di 2.29 Tmil, . M. F. Connor. R. A. Daly, Granodi-
or 19.46 by 9. 46 \V. Kootenai Can. G. S. Mem. 38 orite. ab 27.25 mt 2.32 
an 21.13 il 1. 37 District, British (1), p. 347' 1912. 

ap 0.67 Columbia .. 

17 11II.411.3.311• Q 13.50 di 6.55 B~onne Batholith, M. F. Connor. R. A. Daly, Granodi-
or 19.46 by 6. 87 elson Range, Can. G. S. Mem. 38' orite. ab 24.63 mt 3. 48 
an 23.35 il 1. 22 British Columbia. (I), p. 291, 1912. 

ap 0.34 

18 (I)II.4.3.3( 4). Q 19.44 di 2.94 Grass Valley, W. F. Hille- w. Lindeen, Gmnodi- In W. T., p. 229. 
or 18.35 by 6.54 Nevada County, brand. U.S. . S. A. R. 17, orite. ab 27.77 mt 2. 78 
an 19.18 il 1. 06 California. II, p. 44, 1896. 

ap 0.34 

19 Il.4(5).3( 4 ).3( 4). Q 10.74 di 6.00 Sonora, W. F. Hille- H. vV. Turner, Quru:tz In W. T., p. 229. or 13.34 by 18.50 Tuolumne brand. U.S. G. S. A. R.17, diorite. ab 19.91 mt 2.32 
an 27.52 il 1. 37 County, I, p. 724, 1896. 

ap 0.34 California. 

20 ii.4(5).3.3". Q 10.56 di 5.69 Milton, W. F. Hille- H. \V. Turner, Quartz In W. T., p. 229. 
or 17.23 by 12.05 Sierra County, brand. U.S. G. S. A. R.17, diorite. ab 22.53 mt 4.64 
an 24.46 n 1. 06 California. I, p. 724, 1896. 

ap 0. 67 

21 (I)II.4.113.113. Q 18.18 di 6.48 Coyote Springs, W. F. Hille- J. E. Spurr, Quartz 
or 20.57 by 2.30 Pah-Ute Range, brand. U.S. G. S. B. 228, latite. ab 27.77 mt 2. 78 
an 17.24 il 1. 22 Nevada. p. 206, 1904. 

bm 2.08 
ap 0.34 

22 (I)II.4.3.3( 4 ). Q 17.28 di 4.10 Diamond Peak, G. Steiger. F. L. Ransome, . Dacite. . . 
or 18.90 hy 3.90 Goldfield Dis- U.S. G. S. P. P. 66, nb 27.25 mt 1. 62 
an 19.46 il 1. 37 trict, Nevada. p. 56, 1909. 

bm 2. 72 
ap 0.67 

23 (I)II.4".3.3. Q 13.50 by 7. 97 Lane City, H. Ross. A. C. Lawson, Monzonite or 25.02 mt 3. 48 Egan Range, Un. Cal., Dep. porphyry. a.b 22.53 np 0.84 
an 23.91 Nevada. G. B., IV, p. 310,1906. 

24 II.4.3.(2)3. Q 16.86 di 5.40 Cedar Hill Ridge, G. E. Moore .. G. F. Becker, Andesite. In W. T., p. 229. or 23.35 by 6.50 ·washoe, U. S. G. S. Mon. 2, ab 14.15 mt 5.10 I 

an 23.0? il 1. 52 Nevada. Table I, 1882. I : bm0.32 

I np 0. 67 

25 Il.4.3.3(4). Q 14.94 di 3.86 Cerro de Perico, F. Roel. E. Ordonez, Diorite. I 
or 16.68 by 13.24 n. Jorullo Con~: G. Int. X, 

' 
ab 26.20 mt 1.16 
an 21. 41 11 \.52 Volcano, Gui e XI, p. 55, I ap 0. 34 Mexico. 1 906. 
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CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. TONALASE-Continued. 

No. I Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20-I -Ti02 P20s Mnoj Inclusive. Sum. Sp.gr. 

--- ------------- --- --------- I 

2 6 61.52 16.00 2. 93 2.05 2.03 6.72 3.09 3.'83 0. 16 0.78 0.45 C02 0.45 100. 12 s trace 
SrO 0.11 

2. II 1. 025 ' .157 .018 . 029 . 051 .120 .050 .040 .010 .003 A 

2 7 61.55 14.01 0.37 7.27 5. 26 4. 80 2. 29 2.52 0.45 0.28 0.02 0.46 C02 0.19 100.14 
Zr02 0.01 

A 1. I 1. 026 .137 .002 .101 .132 .086 . 037 
Cl 0.05 

.027 .003 -·-·· .007 BaO 0.61 

2 8 57. 92 16.04 5.81 3. 13 2. 19 4.42 3.28 4.15 2.08 0.67 0.39 BaO trace 100.08 2.740 

A 2. II . 965 .157 .036 .043 .055 .079 . 053 • 044 .008 .003 

2 9 61. 27 16.37 4.59 1. 18 2.29 4.44 3.34 3.41 2.00 0.64 0.12 trace X 0.85 100.50 2.631 
Li20 trace 

A 2. II 1. 021 .160 .029 . 016 .057 . 079 .O.'i3 .036 .008 .001 --

3 0 61.03 16.55 2.34 2.66 l. 98 3.98 3.62 3.74 3.52 0.79 trace SrO trace 100. 21 2.665 

A 3. III 1. 017 .162 . 015 . 037 .050 .071 .058 .039 . 010 --
\ 

3 l 62.1) 17.7 1.2 3.3 3.4 4. 6 2.5 3. 7 0. 7 99.7 2.76 

B 3. IV 1. 043 . 17<1 • 007 . 046 . 085 ·.0"2 .040 . 039 

2 59.21 14.06 2. 66 4. 87 3.-71 5. 95 2.06 2. 83 l. 49 2.06 1.06 0. 20 0. 24 s none 100.43 
NiO none 

3 

A 1. I . 987 .138 . 017 . 068 . 093 .106 
BaO 0.03 

. 033 . 030 ~ • 013 .001 .003 

3 3 58.85 16.41 1. 00 8. 85 2. 63 3.99 3.02 .2. 76 1. 01 2.03 0.06 100.61 

A 2. II . 981 . 161 .006 .123 . 066 .071 .048 .030 .025 -

3 4 60. 80 18. 10 0.7() 3. 87 4.92 4. 71 2.32 2.58 2.89 100.88 

A 3. III 1. 013 .177 .004 . 054 .123 .084 .037 .028 

3 5 63.55 15.60 trace 5. 10 3. 65 4.49 2. 55 2.92 1.50 0.91 0. 19 100.46 

A 2. II 1. 059 .153 -- . 071 . 091 • OtiO . 041 • 031 . o'll . 001 

3 6 62.75 15.43 0. 29 3.47 3.09 5.00 2.37 5.12 1. 01 0. 81 0.43 99.79 
I 

A 2. II 1. 046 • 151 .002 .049 . 077 .089 .039 .054 . 010 .003 

37 55.95 19.35 4. 60 3.00 2. 52 5.40 2.86 2.64 1.05 2. 80 0. 21 100.38 

A2. II .933 .190 .029 . 042 . 063 .096 .'046 . 028 . 034 .003 

38 63. 74 14. 87 3.72 2. 21 l. 93 4.90 3.06 3.29 0.94 0.69 0.36 0. 15 99.86 
I 

A2. II 1.062 .146 .023 . 031 .0·18 .088 .049 .035 .009 .002 . 002 

39 61.44 17.00' 1. 90 3.39 1. 73 4.26 3.01 4.90 0.63 l. 14 0.75 100.17 

A.2. II 1. 024 .167 . 012 . 047 .043 . 076 .u48 . 052 . 014 .011 

40 60.83 15.12 3. 88 4.82 l. 97 4. 11 3. 50 3. 15 l. 19 l. 35 0.39 100.31 

A2. II 1.014 .148 . 014 .067 .049 .073 .056 .034 .017 .006 

41 63.50 16.08 0. 12 3.37 2.47 4.93 2.94 3. 05 2. 11 0.57 0.15 0. 07· 99.36 

B2.m 1.058 .158 .001 .047 .062 .088 .047 .032 .001 .001 .001 
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ORDER 4. QUARDOFELIC. A USTRARE-Continued. 

SUBRANG 3. SODIPO'l'ASSIC. HARZOSE-Continucd. 

No. Symbol. Norm. Lo(;ality. Analyst. Reference. Rock name. Remarks. 

----1------------- ------------1-----------------I-------------J-------------------J------------J------------· 
2() 11TI.4"."3.3. 

27 U.4.3.3'1 . 

Q 15. 3G di 9. 32 
or 22. 24 hy 0. 90 
ab 2G. 20 rut 4. 18 
an 18. 63 il 1. 52 

ap 1. 01 

Aranzazu, 
Concepcion de 
Oro, Zacatecas, 
Mexico. 

Q 14.88 di 3. oo Groete Creek, 
~~ t8:~~ :Z~::g Essequibo River, 
an 20.29 il o. 4G British Guiana. 

M. Dittrich. A: Bergeat, . 
N.J. B. B., XXVIII, 
p. 438, 1909. 

Granodiorite. 

.r. B. Harrison. .J. B. Harrison, Augite 
Goldf. Brit. Guiana, granite. 
p. 77, 1908. 

Also in Bol. 
Inst. G. Mex., 
No. 27, p. 12, 
1910. 

28 "II .4(5) .(2)3 .3. Q 11.94 di 1. 94 Cerro Gordo, A. Lindner. 
~b ~:i¥ ~itt~~ Upper Magdalena 

E. Lehmann, Latite. 

29 

30 

31. 

32 

34 

35 

36 

37 

(I)II.4.3.3( 4). 

an lG. us il 1. 22 River, 
ap 1. 01 Colombia. 

Q 1G. 98 di 1.08 
or 20. 02 hy 5. 20 
nb 27. i7 mt 1.86 
an 19. 74 il 1. 22 

hm3.36 
ap 0.3·1 

Cuesta de A cay, 
Salta, 
Argentina. 

(I)H.411 .(2)3.3(4) ~ ~i:~~ ~~ ~:~g Cochinoca, 
Jujuy, 
Argentina. 

(I)II.4.3.~. 

H.4.3.3.0 

JI.411 .3.3(4). 

:n:.4.311 .311 • 

l£.4.3.311 • 

"II.4" .(2)3 .113. 

11II.411 .3.3( 4). 

ab 30.39 rut 3. 48 
an 18. 07 il 1. 52 

Q 1G. 8G by 13. G5 
or 21.68 mt 1.62 
nb 20.96 
an 22.80 
c 1. 33 

Ben Damhaim. 
Loch Garabal. 
Scotland. · 

Q 17.82 di G. 32 Mullach Glach, 
~b ~¥:gg ~1~:~~ Pennygael, 
an 20.85 il 1.98 Mull, Scotland. 

ap 0.34 

~ ~~: ~~ !~it/~: ~fi Bree, 
ab 25. 15 il 3. so Brittany, 
an 19. 74 France. 
c 1. 22 

~ ~~:~~ ~1gJg Saint Maigner, 
ab 19. 39 La Creuse, 
an 23. 35 France. 
c 2.86 

Q 19.32 'hy17.02 Serrat de Soupere, 
or 17.24 il 1. 67 Bagneres de 
~ ~1:1~ ap 

0
'
34 Luchon, 

c 1. 02 Pyrenees. 

Q 14.22 di 4. 76 Near Corte, 
~b ~: ~~ ~ 18: ;g Corsica. 
an 16. 12 il 1. 52 

ap 1. 01 

Q 14. O.J: hy 6. 30 li'julsrud, 
or 15.57 mt 2. 55 Humledal, 

I arub1 2
24

6·.· 6
10
7 hilm 

5
2'. s17s n. Christiania, 

c 2.04 Norway. 

38 (I)H.4.'13.3". Q 21. 9G di 4. 10 N ya Varfvet, 
~b ~: 6g ~it ~: g~ Goteborg, 

3!) 

an 17.24 il 1. 37 Sweden. 
ap o. 67 

(I)II.4(5).(2)3.3. Q 12.36 di 2.01 
or 28. fl1 hy 7. 50 
ab 25.15 mt 2 •. 78 
an 18. 63 il 2. 13 

Djupadal, 
Oskarshamn, 
Smaland, 
Sweden. 

40 :n.4.(2)3.3(4). Q 15.72 di 3. 43 Flohult, 
~b ~~ ~ ~:t~ Oskarshamn, 

41 (I)II.4.3.3(4). 

I 

anlG. 12 il 2. 58 Smaland, 
Sweden. 

Q 18. 9G di 2. 07 Sassi, Finland. 
or 17. 79 hylO. 32 
ab 24. 63 mt 0. 23 
an 21.96 il 1.06 

P . ..Ta.nnasch. 

P. Jannasch. 

T. M.P. M., XXX, 
p. 269, 1911. 

F. Tannhauser, 
N.J. B. B., XXII, 
p. 589, 1906. 

F. Tannhauser 
N.J. B. B., XXII, 
p. 612, 1906. 

Mica 
andesite. 

Diorite 
porphyrite. 

.T. H. Player. Dakyns and Teall, Granitite. In'"· T., p. 229 

E. G. Radley. 

Pisani. 

Pisani. 

Pisani. 

J .. Deprat. 

G. Sarnstrom. 

0. Berg. 

H. Santesson. 

H. Santesson. 

Q. J. G. S., XLVIII, 
p. 115, 1892. 

G. S. Gt. Brit., 
Sum. Prog., (1912), 
p. 69, 1913. 

L. Vandernotte, 
Mass. Armor., 
p. 158, 1913. 

L. de Launay, 
B. Sv. Ct. G. Fr., 
XI, No. 83, 
p. 77, 1902. 

A. de Romeu, 
B. Soc. Min. Fr., 

XXX, p. 147, 1907. 

J. Deprat, 
B. Sv. Ct. G. Fr., 
XVII, No. 117, 
p. 56, 1907. 

\V. C. Brogger, 
. Z. K., XVI, 

p. 53, 1890. 

P. J. Holmquist,. 
B. Un. Ups., VII, 
p. 268, 1906. 

P. J. Holmquist, 
B. Un. Ups., VII, 
p. 264, 1906. 

P. J. Holmquist, 
B. Un. Ups., VII, 
p. 262, 1906. 

I. G. Sundell. V. Hackmann, 
B. C. G. Fin., 15, 
p. 50 1905. 

Tholeite "Stony portion.' 
pitchstone. Cf. No. 140, 

II.4.3.4. 

Microgabhro. 

Kersai1tite. 

I\'licrocliorite. 

'frachyan
desite. 

Porphyry. 

Granite 
gneiss. 

Grarcite. 

Granite. 

Quartz 
diorite. 

In W. T., p. 229 
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CLASS II. DOSALANE-Conti~ued. 

RANG 3. ALKALICALCIC. TONALASE-Continued. 

No. Si02 Al20 3 Fc20 3 , FeO MgO CaO Na20 K20 H,O+ IH,O- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

42 57.69 14.48 4.40 1.71 5.63 5.42 2.73 2.94 3.44 0.82 0.29 C02 
SO a 

0.11 99.88 2.66 
0.17 

A2.II .962 .142 .027 .024 • 141 .096 .043 • 031 .010 .002 
Org, 0.05 

I 

43 62.39 15.98 2.39 3.16 2.53 4.43 3.46 3.75 1.13 0.37 0.78 100.37 

A2. II 1. 040 .157 .015 .OH ' .063 .079 .056 .040 .005 .011 
I 

44 64.99 14.53 1. 35 6.10 1. 07 3.38 2.93 2. 97 1. 94 1.11 0.23 100.60 2.755 

A2. II 1.083 .142 .009 .085 .027 .061 .047 .032 .014 .002 

45 57.64 14.49 3. 17 5.81 4.62 8.02 2.13 2.32 1.77 0.31 0.23 C02 0.13 100.64 2. 837 

A2. II .961 .142 .020 .080 .116 .143 .034 .024 .• 004 .002 I 

46 56. 91 15.54 2.32 4.98 5. 71 5.80 2.45 2. 74 2.29 1.09 0.21 SO a 0.15 100. 19 2.791 

A 2. II .959 .152 .014 .070 .143 .103 .040 .029 • 013 .002 

47 63.06 18.01 2.48 1.31 4.55 2.72 2.01 3. 8S. 2.20 100.22 

A 3. III 1. 051 .176 .016 .018 .114 .o48 .032 .041 

4 8 65.87 14. 88 1.77 3.11 2;93 4.61 2. 12 4.22 0.83 0.43 trace 100.77 2. 899 

A 3. III 1.098 .146 .011 .043 .072 .082 .034 .045 ,005 

'4 9 62.69 12.77 3.22 4. 79 3.09 5.02 2.39 3.63 1. 06 1.22 trace 0.60 100.48 2.952 

A 2. II 1. 045 .125 .020 .067 .077 .089 .039 .038 .014 - .009 

5 0 60. 58 11.92. 3.05 8.14 3.88 6.97 1. 21 2.55 0.95 1. 14 trace 0.63 101.02 2.926 

B 2. III 1. 010 .117 .020 .112 .097 .12.'5 ·.019 .027 .007 

51 52.67 13.66 7.33 1.44 4.01 7.94 3.7!) 2.51 1. 51 1.07 2.58 0.52 0.78 F 0.17 99.98 

A 2. II .878 .134 .046 .020 .100 .142 .061 .027 .032 .004 ,011 

52 63. 10 16.40 2.77 4.80 1. 68 4.94 2.44 2.40 1. 24 0.26 s 0. 25 100.28 

~3. III 1.052 .161 .017 .067 .042 .088 .039 .026 .002 

53 61.36 16.70 2.00 5.58 2.70 5.52 2.21 3.01 1.16 0.24 s 0.01 100.49 

A 3. III 1.023 .164 .013 .078 .068 .098 .035 .0~2 .002 

54 57.02 16.52 3.25 6.27 2.42 8.64 2.3$ 2.54 1. 28 I 100.32 

A3. III .950 .ln2 • 021 .088 .061 .154 .039 .027 

55 65.34 16. 53 1.16 3.40 1. 62 4. 70 2.41 3.23 0.67 trace 1. 54 100.60 2.688 

A3. III 1. 089 .162 • 007 .047 .041 .084 .039 . 034 - .011 . 

56 52. 15 14. 93 7.07 6. 10 5.93 5.62 l. 74 3.34 0.88 1. 12 1.58 100.46 2.917 

A2. II .869 • 146 • 044 .085 .148 .100 .028 .035 .014 .011 

57 58.68 17.84 2.05 5.30 2. 87 6.03 2.15 3.22 1.53 0.16 trace 99.83 2. 76 

A 3. III .978 . 175 .013 . 074 . 072 .107 .035 .034 .002 --
0 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
42 11.411 .3.3. Q 13.20 di 4.54 Peter berg, K. Bottcher. H. Greb, I Bronzite Also inK. A. 

or 17.24 hy12. 00 Blatt Wadern, Erl. G. Kt. Pr., porphyrite. Lossen, Jb. ab 22.53 mt 3.25 
an'18. 90 il 1. 52 Rheinland. Bl. Wad ern, Pr. G. L.-A .. 

hoi 2.08 p. 34, 1889. (1889), p. 290, ap 0.67 1892. 
In W. T., p. 229. 

43 1111 .411.(2)3 .311 • Q 13.56 di 4.08 Wehrathal, Not stated. 0. H. Erdmannsdorfer, Granite. 
or 22.24 by 8.93 Schwarzwald, Mt. Bad. G. L.-A., ab 29.34 mt 3.48 
an 16.96 il 0. 76 Baden. IV (2), p. 168, 1901. 

44 11II.4.(2)3.311 • Q 24.72 hyl0.88 Schmalenberg, K. Hampe. 0. H. Erdmannsclorfer, Granite. 
or 17. 79 mt 2.09 n. Ettersgrund, Jb. Pr. G. L.-A., ab 24.63 il 2.13 
an 15.01 ap 0.67 Brocken, Harz. XXVII, 
c 0.92 p. 347' 1906. 

45 11.4.311.311 • Q 13.26 di 11.81 Ole Padde, F. Steffen. K. A. Lossen, Tonalite. In W. T., p. 229. 
or 13.34 hy13. 22 Harz. Jb. Pr. G. L.-A., ab 18.42 mt 4.64 
an 23.35 il 0.61 (1889), p. 290, 1892. 

ap 0.67 

46 II.4(5).3.3. Q 10.92 di 3.37 Bolmke Thai, K. Hampe. K. A. Lossen, Enstatite In W. T ., p. 229. 
or 16.12 hy18.38 n. Wernigerode, Jb. Pr. G. L.-A. porphyrite. ab 20.96 mt 3. 25 
an 22.52 il 1. 98 Harz. (1889), p. 309, 1892. 

ap 0. 67 

47 (I)II.114.(2)3.3. Q 23.94 hy11. 63 Arnsdorf, Herz. L. ~ilch, Schliere in In W. T., p. 231. 
or 22. SO mt 3. 71 Riesengebirge, N.J. B. B., XII, granite. ab 16.77 
an 13.34 Silesia. p. 223, 1899. 
c 5. 61 

48 (1)11.4.2.113. Q 22.50 di 3.40 Wachberg, H. Traube. H. Traube, . Syenite. In W. T., p. 231. 
or 25.02 hy 9. 20 Silesia. N.J., 1?90, I, p. 218. ab 17.82 mt 2.55 
an 18.63 n 0. 76 

49 II.4.(2)3.3. Q 19.62 di 9.31 Neudeck, H .. Traube. H. Traube, Syenite. In W. T., p. 231 
or 21. 13 hy 8. 70 Silesia. N.J., 1890, I, p. 220. ab 20.44 mt 4. 64 
an13. 34 ' 

50 II(III).114.3( 4). Q 21.18 di 12.49 Neudeck, II. Traube. H. Traube, Syenite. In W. T ., p. 231 
"3. or 15.01 hy15. OS Silesia. N.J., 1890, I, p. 222. ab 9.43 mt 4.64 

ap 19.74 il 1. 98 

51 II" .411 .3 .3( 4). Q 11.16 di 11.02 AI vernia, Z. Rozen. z. Rozen, Melaphyre. Fresh? 
or 15.01 hy 4.90 n. Cracow, B. Ac. Sc. Crac., ab 21.48 il 4. 71 Galicia. 1909, p. 801. an 18.35 hm 7.33 

tn 0. 20 
ap 1. 34 

52 (I)II.4.3.3(4). Q 24.60 hy10. 54 Gomagoi, C. v. John. Hammer and V.John, Granodiorite. 
or 14.46 mt 3.94 Vin tschgau, Jb. G. R.-A., Wien, ab 20.44 ap 0.67 · Tyrol. I LIX (3), p. 712, 1910. an 22.52 
c 1. 53 

53 11.4.311.3. Q 18.36 hy15. 38 . Valdaschlikopf, C. v. John. Hammer and V. John, Tonalite. 
or 17.79 mt 3. 02 Vintschgau, Jb. G. R.-A., Wien, ab 18.34 ap 0. 67 Tyrol. LIX (3), p. 709, 1910. an 25.30 
c 0.61 

54 11.4(5).311 .311 • 
Q 10.56 di 13.49 Hinterer Gratspitz, C. v. John. W. Hammer, Suldenite. 01' 15.01 hy 8.18 
ab 20.44 mt 4.87 Tyrol. Jb. G. R.-A., Wien, 
an 26.69 LIII, p. 71, 1904. 

55 (I )1!.(3)4.(2)3.3. Q 28.56 hy 9.38 Zinsnock, R. Pfohl. F. Becke, Tonalite. P20 6 high? or 18.90 mt 1. 62 Rieserf\3rner, Ds. Ak. W. Wien, ab 20.44 ap 3. 70 
an 13.07 Tyrol. LXXXV (1), 
c 4.28 p. 160, 1913. 

56 II(III).4".3.3. Q 11.22 hy18. 76 Taufers, R. Pfohl. F. Becke, Diorite. Schlieren in or 19.46 mt10.21 Rieserferner, Ds. Ak. W. Wien, No.7,. ab 14.67 il 2.13 
an 17.51 ap 3. 70 Tyrol. LXXV (1), II.4.4.3. c 2.04 p. 160, 1913. SiO-z given as 

72.15. 

57 II.411.3( 4) .3. Q 13.20 di 0. 22 Toll, n. Meran, E. Zdarek. F. Becke, Tollite Border. or 18.90 hy14. 89 Ulten Massif, Ds. 1\-k. W. Wien, (tonalite ab 18.34 mt 3.02 
v an 29.47 il 0.30 Tyrol. LXXV (1), porphyry). 

) . 160 1913. p 
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CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. TONALASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Incluc;ive. 
I 

Sum. Sp.gr. 
--- --- ----------------------

58 61. 23 16.96 1.80 4.16 2.18 4.60 3.27 3.37 0. 61 0. 20 0.78 0. 66 99.82 

A2. II 1.021 .166 .011 .058 .055 .082 . 053 .036 .010 . 005 

59 60.38 15.74 5.10 1.13 2.82 4.77 3.37 3.34 1. 95 0.07 1. 64 100.31 2. 77 

A3. III 1. 006 .154 .032 .015 .071 .086 . 055 .035 • 021 

60 57.97 17.65 6.17 1. 74 4.00 4.74 2.11 l 3.67 1. 09 0.06 1. 08 0.17 100.45 2.836 

A2. II . 966 .173 .039 . 024 .100 .085 .o34 I .039 .014 .001 (100. 15) 

61 60.15 16.65 2.80 3.21 2.99 4.32 2.07 3.88 3.47 0.28 0.82 100.64 2.817 
I 

A3. III 1. 003 . 163 .018 .044 .075 .077 .034 .041 . 010 (100. 61) 

62 59.29 15.18 3.82 2.84 2.92 3.77 2.22 5.09 3.78 0.24 0.68 99.83 2.804 

A3. III . 988 .149 • 024 .039 .073 .068 .035 . 054 . 009 

63 68.6 16.5 0.8 2.3 0.6 1.9 2.8 5.6 1.0 0.3 100.7 

B3. IV 1. 143 .162 .005 .032 . 015 .034 .045 .060 . 004 . 
64 60.03 17.05 1. 83 4.15 1.12 6.58 2.31 5.12 1.40 0.42 0.09 100.12 2.543 

A?3. III 1. 001 .167 .011 .058 .028 .118 . 037 .055 .003 .001 

65 56.32 18.17 2.23 6.47 2.84 5.33 1. 80 4.18 2.15 0.34 99.83 2.520 

A ?3. III .939 .178 • 014 . 090 .071 . 095 .029 .045 . 002 

66 59.41 19.06 1. 87 3.42 2.05 4.09 2.58 5. 29 0.64 0.91 1. 00 0.29 C02 none 100.61 

A2. II • 990 .187 .012 .047 .051 .073 .042 .'o56 .012 • 002 

67 59.08 17.75 2.66 3.41 3.59 6.38 2.31 3.82 0.88 99.84 2.70 

A3. III • 985 .174 .017 .047 .090 .114 .037 .040 

68 56.43 19.00 3.54 2.83 4.03 5.08 2.08 4.23 0.65 0.13 0.82 0.91 trace Cl 0. 09 99.82 

A2. II .941 .186 .022 . 039 . 101 .091 . 034 • 045 . 010 . 006 -

69 64.02 15.00 1. 80 4.35 3.93 3.80 3.10 2.83 0.75 0.88 0.30 100.76 

A2. II 1. 067 .147 .011 . 061 .·098 . 068 .050 . 030 .011 . 002 

70 60.30 18.44 2.54 2.92 3.34 5.53 3.03 3.12 0.68 99.90 

A3. III 1. 005 .181 .016 .040 .084 • 098 .048 .033 

71 60.68 16.19 5.37 1. 58 2.96 5.88 3.11 3.95 0.98 100.70 2.640 

A3. HI 1. 011 .159 .034 .022 .. 074 .105 .050 .042 It' 

72 64.90 12.61 0.79 4.30 2.46 8.22 2.00 3.82 0.20. 0.30 C02 0.53 100.13 

A3. III 1.082 .124 .005 .060 .062 .146 . 032 . 040 . 004 

73 62.86 15.43 0.80 4.02 4.40 6.11 2.50 2.81 0.38 0.27 99.58 

A3. III I. 048 . 151 .005 . 056 .110 .109 .040 . 030 . 003 
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58 1111.4.113.3". Q 15.90 hy 10.38 Matteli, K. M. Jene. P. Waindziok, Quartz 

or 20.02 mt 2.55 St. Gotthard, ln. Diss. Ziir., diorite ab 27.77 i1 1. 52 
an 18.07 ap 1.68 Switzerland. p. 44, 1906. porphyry. 
c 1. 22 

59 IIJ.I .411 •113.3( 4). Q 14.70 di 3.46 Sti.icklistock, 0. Fischer. 0. Fischer, Diorite 
or 19.46 by 5.50 Aarmassif, T. 1.1. P. 1.1., XXIV, porphyrite. ab 28.82 il 2.28 
l\11 17.79 hm 5.10 Switzerland. p. 95, 1905. 

tn .1. 18 

GO 11.4.3.3.0 Q 15.84 by 10.00 Piz Giuf, Not stated. F. Weber, Kersantite. 
or 21.68 mt 2.32 Aarmassif, Btr. G. Kt. Schw., ab 17.82 il 2.13 
an 22.80 hm4.64 Switzerland. XIV, p. 86, 1904. 
c 1. 84 ap 0.34 

61 "I1.4.3.3 Q 18.48 by 9.61 Platta Uala, 0. Ziiat. U. Grubenmann, Monzonite. Basic fades of 
or 22.80 mt 4.18 Lower Engadine, Btr. G. Kt. Schw., granite. ab 17.82 il 1. 52 
an 21.41 Switzerland. XXII,' p. 193, 1909. Cf. No. 191, 
c 1.12 1.4.1.3. 

62 1111.411 • (2)3.(2)3. Q 14.82 di 1. 76 Alp Laret, 0. Ziist. 0. Zi.ist, Syeritte. Uica vogesi te 
or 30.02 by 7.26 Lower Engadine, In. Diss. Zi.ir., · in U. Gruben-ab 18.34 mt 5.57 
an 16.68 i1 1.37 Switzerland. u. 22, 1905. mann, Btr. 

G. Kt. Schw., 
XXIII, p.204, 
1909. 

63 !1.4.3.113. Q 24.42 by 4.54 Bed of Letimbro J. de Lap- Termier and Boussoe. Granite. 
or 33.36 mt 1.16 River, Savona, parent. B. Soc. G. Fr., XII, ab 23.58 il 0.61 
an 9.45 Liguria, p. 276, 1912. 
c 2.35 

f 

64 "II.4(5).3.(2)3. Q 11.58 di 7. 37 San Ua~o, Latera, A. Ricciardi. C. Klein, Trachyte. Also in 
or 30.58 hy 5. 23 Lake olsena, Sb. Berl. Ak., V, N.J. B. B., VI, ab 19.39 mt 2.55 
au 20.85 ap 1.01 Italy. p. 99, 1888. p. 10, 1889. 

In W. T., p. 231. 

65 II.4(5).3.3(4). Q 10.32 hy 17.13 Mont' Alfina, A. Ricciardi. C. Klein, Trachyte. Also in 
or 25.02 mt 3.25 Lake Bolsena, Sb. Berl. Ak., V, N.J. B. B., ab 15.20 ~p 0.67 
an 24.46 Italy. p. 96, 1888. :VI,~ 7, 1889. · 
c 1.63 In W. ., p. 271. 

66 (I)II.4(5) .(2)3.113. Q 11.76 hy 8.14 La Cava, Monte H. S. Washing- H. S. Vil ashiugton, Biotite 
or 31.14 mt 2. 78 Cimino, ton. R. C. R., p. 56, latite. nb 22.01 il 1. 82 
an 18.35 ap 0.67 n. Viterbo, 1906. 
c 2.35 Italy. 

67 11II.4(5).3.3. Q 11.52 di 3. 80 Sant' Efdio, G. Aichino. V. Sabatini, Oligolabra-
or 22.24 by 10.13 Vico olcano, Vulc. Cim., p. 506, dorite ab 19.39 mt 3.94 
an 26.97 n. Viterbo, 1912. ( vulsini te). 

Italy. 

68 11.411.3.113. Q 13.02 hy 11.02 Santa Teresa F. S. Star- F. S. Starrabba, Andesite. Inclusions in 
or 25.02 mt 5.10 Volcano, mbba. Atti Ac. Sc. Nap. tuff. ab 17.82 il 1. 52 
an 19.74 up 2.02 Phlegrean Fields, (2), XIV, No. 7, 
c 3.67 n. Naples, Italy. p. 6, 1910. 

69 11.4.113.(2)3. Q 19.68 hy 14.95 San Gimiliano, C. Riva. C. Riva, Quartz 
or Hi. 68 mt 2.55 Capo Bellavista, Atti Ac. Sc. Nap. diorite ab 26.20 il 1. 67 
ru1 16. 96 ; ap 0. 67 Sardinia. (2), XII, No. 9, porphyry. 
c 0.62 p. 45, 1905. 

70 (I)II.411 .3 .311
• Q 12.90 by 11.57 Biota, Kasbek, F. Loewinson- F. Loewinson-Lessi;tp> Andesite. 

I 
or 18.35 mt 3. 71 Caucasus. Lessing. :Mat. G. Russ., XXI, ab 2.5.15 
au 27.24 p. 107' 1901. 
c 0.20 

71 II .411
•
113.3. Q 12.78 di 8. 21 Mount Pagos, H. S. Washing- H. S. Washington, Andesite. In W. T., p. 231. 

or 23.35 hy 3.60 Smyrna, Asia ton. A. J. S., III, ab 26.20 mt 5.10 
an 18.63 bm 1.82 Uinor. p. 43, 1897. 

72 II.4."3.3. Q 20.34 di 21.41 Tatarka River, Not stated. A. Meister, Banatite. 
or 22.24 hy 2.19 J en issei District, Reg. Aurif. Sib., IX, ab 16.77 mt 1.16 
an 14.46 il 0.61 Siberia. p. 148, 1910. 

73 II.4.3.3.8 Q 16.80 di 6.31 Tatarka River, Not stated. A. Meister, Banatite. 
or Hi.68 by 14.28 J en issei District, Reg. Aurif. Sib., IX, ab 20.96 mt 1.16 
an 22.52 i1 . 0.46 Siberia. .143 1910. p 
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RANG 3. ALKALICALCIC. TONALASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ------ -------- ---------
74 61.36 15.38 2. 51. 3.76 3.44 7.12 2.85 2.72 0.59 0.12 99.85 2.784 

A3.ID 1.023 .151 .016 .052 .086 .127 .046 .029 .002 

75 60.78 17.63 3.82 2.18 2.25 5. 75 2.86 2.56 1. 38 0.24 0.62 . 0.06 100.13 

A2. II 1. 013 .173 .024 .030 . 056 .103 .04q .028 .008 -

76 66.58 14.36. 1. 53 3.19 1. 70 4.18 3.09' 3.37 0.79 0.17 0.65 0.10 0.07 C02 0. 04 99.86 2.718 
Zr02 none 

A1. I 1.110 .141 .009 .044 .043 .075 .050 .036 .008 .001 . 001 
Cl none 
s none 
Cr20a none 
NiO none 
BaO 0.04 
SrO trace 
V20a trace 

77 66.06 15.25 1.10 3.69 2.27 4.86 2.16. 2.77 0.94 0.30 0.70 0.11 0.02 C02 0.07 100.51 2.726 
Zr02 0.03 

A1. I 1.101 .150 .007 • 051 .057 .087 .035 .030 .009 .001 
SO a none - Cl 0.01 

• s 0.06. 
Cr20a none 
V20a 0.03 
NiO 0.02 
BaO 0.06 
SrO trace 
Cu,Pb trace 

78 65.94 15.10 1. 20 2.34 2.'53 4.48 3.09 3. 73 0.80 0.11 0.55 0.21 0.04 C02 0.12 100.37 2.725 
Zr02 none 

A1. I 1.099 .148 .008 .032 .063 .080 .050 .039 .007 .001 
·~l,F none - none 
Cr20a none 
NiO trace 
BaO 0.13 

7 9 64.04 15.58 0.80 4.47 2.64 3.52 2.42 2.80 2.25 0.38 0.80 0.18 trace C02 none 99.88 2.722 
Cl trace 

A 2. II 1.067 .153 .005 .063 .066 .063 .039 . 030 .010 .001 
s none - Li20 trace 

0 62.54 16.66 1.04 5.54 2.68 3.92 2.66 2.47 0.46 0.17 1. 20 0.20 trace C02 none 99.54 2.781 
Cl trace 

8 

2.ll 1.042 .163 .006 .077 .067 .070 .043 .027 .015 
s none 

.001 - Li20 trace A 

8 1 63.27 16.50 0.68 5.10 2.48 4.18 2.36 2.68 0.52 0.09 1. 30 0.15· 0.03 C02 
s 

none 
0.16 

99.50 2.76 

A 2.Il 1. 055 . l62 .004 .071 .062 .075 .038 .016 
~ 

.. .029 .001 -

82 65.65 14.27 1. 52 3.96 2.62 3.30 2.22 4.01 1.18 0.12 0.66 0.28 0.06 C02 none· . 99.85 

A 2.II 1. 094 .140 .019 .055 .066 .059. .035 .043 .008 .002 --

83 61.77 16.48 2.38 3.08 3.03 5.80 1. 46 3.72 1. 73 0.75 0.15 100.35 

A2. II 1. 030 .162 . 015 .043 .076 .104 .024 .039 .009 .002 

84 58.20 18.35 1.44 3.46 3.49 6.20 2.63 2.96 2.05 0.87 0.35 C02 none 100.00 

A2. II . 970 .180 .009 .048 .087 .111 .042 .032 .011 .005 

85 60.96 16.62 3.87 2.61 0.95 6.35 3.01 3.40 1. 03 0.18 0.50 0.25 trace C02 0.10 99.87 2.54 
Cl trace 

.002 
s trace 

A1. I 1. 016 .163 ·.024 .036 .024 .114 .048 .036 .006 - Cr20a 0. 04 
BaO none 
SrO none 
LhO none 

86 57.46 15.95 1. 96 5.82 3.77 7.26 2.28 2.82 1. 60 1.15 0.19 99.76 

A2. II .958 .156 .012 .081 .094 .130 . 037 .024 . 014 .001 

I 
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SUBRANG 3. SODIPOTASSIC. HARZOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 
I 

74 II.4.3.3(4). Q 15.00 di 11.47 Atar Volcano, L. Serrurier. R. D. M. Verbeek, Quartz Not in W. T. 
or Hi.12 hy 7.54 Sumatra. Sum. Westk., diorite. nb 24.10 mt 3. 71 ' nn 21.13 p. 232, 1883. 

75· (I)II .4~3".3( 4). Q 18.66 dl 0. 86 Bulu-Nipis, M. Dittrich. H. Stegmann, Quartz 
or 1.'i. 57 hy 5. 20 Batak Land, N.J. B. B., XXVII, trachyte-. nb 24.10 mt 5.10 
nn 27.52 II 1. 22 Sumatra. p. 420, 1909. andesite. 

hm 0.32 

76 (!)II .4. (2)3.3". Q 23.76 dl. 3. 89 Kybean Road, Not stated. Dep. Mines, Granite. 
or 20.02 hy 6. 07 Bega, N. S. W. A. R. (1908), nb 26.20 mt 2.09 
an 15.29 it 1. 22 New South Wales. p. 184, 1909. 

ap 0. 34 

77 (I)II .114.311.3. Q 27.06 hy 10.32 Wombeyan Road, J. C. H. Min- G. W. Card, Dacite. 
or 16.68 mt 1.62 Wollondilly gay e. Rec. G. S. N. S. W., ab 18.34 it 1. 37 
an 23.35 ap 0. 34 River, VIII, (3), p. 261, 1907. 
c 0.10 New South Wales. 

78 (I)II.4.(2)3.3. Q 20.34 dl 4.02 IGama, Not stated. D~. Mines, Granite. 
or 21.68 hy 6.62 New South Wales. 1. S. W. A. R. ab 26.20 mt 1.86 
an 16.40 it 1.06 (1909), p. 198, 1910. 

ap 0.34 

79 "II.'14.3.3. Q 25.14 hy 12.94 Braemar House, R. J. Lewis. Skeats and Summers, Granodiorite. 
or 16.68 rot 1.16 Macedon, G. S. Viet. B. 24, ab 20.44 II 1. 52 
1\1116.68 ap 0. 34 · Victoria. p. 20,1912. 
c 2.45 

80 II.4.3.3(4). Q 21.90 hy 14.14 Braemar House, A. G. Hall. Skeats and Summers, Dacite. 
or 15.01 mt 1. 39 Macedon, G. S. Viet. B. 24, nb 22.53 ll 2. 28 
1\1118.63 ap 0.34 Victoria. p. 17, 1912. 
c 2.65 

81 11II.4.3.3". Q 23.76 hy 12.93 Upwey, H. C. Richards. H. C. Richards, Dacite. 
or 16. 12 mt 0. 93 Motint Dandenong, Pr. R. Soc. Viet., ab 19.91 it 2.43 
an 20.02 ap 0. 34 Victoria. XXI (2), p. 533, 
c 2. 35 1909. 

82 1111.4.(2)3.3. Q 2.'i.68 hy 10.30 Mahikinui, Not stated. P. G. Morgan, Granodiorite. 
or 23.91 mt 4.41 Westport pers. com. ab 18.34 n 1. 22 
1\1114.46 ap 0.67 Distnct, 
c 1.02 New Zealand. 

I 

83 (I)II.4.3( 4).(2)3. Q 21.12 dl 1.11 Ramarana Creek, Not statec:I. Bell and Fraser, Andesite. 
or 21.68 hy 9.64 n. Whiritoa, G. S. N. Z. B. 15, ab 12.58 rot 3.48 
1\1127.52 n 1. 37 Hauraki, p. 45, 1912. 

New Zealand. 

84 1111.4( 5 ).(2)3.311• Q 11.34 dl 1.11 St. Pauls, J. S. Maclaurin. Bell and Clarke, Andesite. 
or 17.79 hy 12.52 Whangaroa, N. Z. G. S .. B. 8, ab 2:&.01 mt 2.09 
an 29.47 · il 1.67 New Zealand. p. 68, 1909. 

85 (I)II.4.3.311• Q' 17.76 di 6. 24 Wai Mulikoliko, D. :Mawson. D. Mawson, Andesite. 
or 20.02 hy 0. 20 Espiritu Santo Pr. Linn. Soc. ab 25.15 'rot 5.57 
an 21.96 n 0. 91 Island, N.S. W., 

ap 0.67 New Hebrides. XXX, p. 470, 1905. 

86 1!.411.3( 4):3( 4). Q 13.26 dl 7. 29 Hovgaard Island, Boiteau. E. Gourdon, Quartz 
or 13.34 hy 13.08 Weddell pers. com. diorite. ab 19. :'i9 rot 2. 78 
an 26.41 n 2.13 Quadrant, 

np 0.34 Antarctica. 
I 

42423°-17--24 
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No. Si02 AI20 3 Fe20 3 FeO I MgO CaO Na20 K20 H20+ H20- Ti02 P,O, I MnO Inclusive. Sum. I Sp. gr. 
--- --- --- --- ------- --------

99.791--1 59.03 13.16 none 7.02 5.50 6.75 2.47 l. 43 2.86 1.19 0.13 C02 0. 2.5 

A2. ?II . 984 .129 - .097 .138 . 121 . 040 .015 • 015 . 001 

2 63.22 17. 46· l. 35 3.40 2.05 4.91 5.12 l. 31 0.60 0.74 0.07 FeS2 0.44 100.67 

A2. II 1. 054 .171 .008 .047 .051 . 088 .082 . 014 .009 -

3 63.44 18.84 0.16 4.05 l. 99 4.23 4.35 2.07 0.33 0. 06 ' l. 41 0.32 C02 none 101.25 

B2. III 1. 057 .185 • 001 .057 . 050 .075 . 070 .022 . 018 . 002 

4 61.40 16.59 2.13 3.05 2.73 6.17 3.83 l. 34 0.88 0.82 0. 79 0.20 0.13 C02 none 100.10 
Zr02 none 

AI. I 1. 023 .163 .013 . 042 . 063 .110 • 061 . 015 .010 . 001 . 002 
s none 

I Cr20s trace 
V20s 0. 02 

., nao 0.02 
SrO trace 

5 56. 78 14.33 5.76 9.27 l. 58 5.26 3.43 l. 75 0.10 0.33 l. 44 0.36 0.25 100.64 

A2.11 • 946 .140 .036 .129 . 040 • 094 . 055 • 019 . 018 . 003 . 004 

6 64.26 15.88 2.74 l. 44 2.80 7.44 3.43 0.77 0.50 0.15 0.45 0.16 0.02 Zr02 0.02 100.06 s trace 

AI. I 1.071 . 156 • 017 .020 . 070 . 133 
BaO none 

• 055 .008 . 006 . 001 -

7 66.68 14.93 l. 58 3.32 2.19 4.89 2.65 2.05 1. 09 0.16 0.50 o.·JO 0.10 BaO 0. 08 100.32 
SrO trace 

A2. li 1.111 .146 .010 .046 . 055 .088 .043 . 022 . 006 . 001 .001 
Li20 trace 

8 63.61 15.70 l. 98 3.81 3.58 4.50 3.47 2.12 0.97 0.14 0. 40 0.15 0.05 C02 trace 100.48 s trace 

A2.11 1. 06() • 154 . 012 .053 .090 .080 . 056 .022 . 005 . 001 -

9 56.61 14.89 l. 04 4.32 4.05 4.94 3.19 l. 51 l. 58 0.08 7.26 0.26 0.01 C02 0. 22 99.94 s 0. 03 

A2. II • 944 .146 .007 .060 . 101 . 088 . O.'i1 • 016 • 091 . 002 -

10 54. so 14.28 3.08 7.55 2.52 6.57 2.61 2.00 1. 23 0 .. 16 4.15 0.70 0.02 C02 trace 99.69 s 0.02 

A2. II • 913 .140 .019 .105 .063 ·.us . 042 . 021 .052 . 005 -

11 p0.97 13.13 l. 44 5.42 4.68 3.66 2. 72 2.24 1. 41 0.05 13.64 0.31 0.05 99.76 

A2.11 • 850 . 129 . 009 . 075 . 117 • 065 • 044 . 023 • 171 . 002 -
I 

13 161. 19 15.22 3. 20 3. 55. 2.38 7.94 3. 17 2.62 0.40 trace 99. 67 I 
A3. III 1. 020 . 149 .020 .050 .060 . 142 .051 • 027 --

I 

13 60.32 15. 80 5.42 0.89 5.08 4.65 4. 09 1. 82 1. 67 0. 12 99. 86 

A3. III 1. 005 .155 . 034 . 012 . 127 .083 .066 . 020 . 001 

14 64.09 16. 20 2.61 2.40 2.06 4.51 3. 88 2. 51 0.44 0.22 0.49 0. 24 0.00 BaO 0.15 99. 92 
SrO 0.03 

Al. I 1. 068 . 159 .016 .033 .052 .oso . 063 . 027 . C06 . 002 . 001 

15 60. 19 17.39 2. 0,1 4.28 2. 10 5.69 3.30 2.67 0.89 0.31 0. 85 o.::w 0.11 C02 0. 21 100.47 
Zr02 0. 04 
SO a none 

AI. I 1. 003 . 170 .013 . 060 . 053 . 102 . 053 .029 .011 .020 .002 s none 
BaO 0.08 
SrO 0.02 
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ORDER :1- QUARDOFELIC. A USTRARE-Continued. 

SUBRANG 4. DOSODIC. TONALOSE. (C. I. P. W., 1902.) 

No. Sy1hbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

1 Il 11 .4.311 .4. Q 14.52 di 10.01 Ivigsarkut, M. Dittrich. T. Nicolau, Andesite. Iron bearing. 
or 8.34 hy 19.il Disko, Medel. Gron., NOFe20:~? ab 20.90 il 2. 28 
an 20.57 ap 0. 34 Greenland. XXIV, p. 243, 1900. Notin W. T. 

2 (I)Il.411.3.4(5). Q 14.04 eli 2. 97 Reindeer Point, P. Schei. C. Bugge, Quartz 
or 7. 78 hy i.OO Foulke Fjord, 2cl Fra.m. Exp., diorite. 
ab 42.97 mt 1.80 Ellesmere Land. No. 22, p. 18, 1910. I an 20.85 il 1. 37 

pr 0.44 

3 (I)II .4.113.4. Q Hl.80 hy 10.02 Southport Island, l\L W. Adams. I. H. Ogilvie, Quartz 
or 12.23 mt 0. 23 Boothbay Ann. N.Y. Ac. Sci., diorite. ab 3(\.08 il 2. 74 quadrangle, XVII, p. 536, 1907. an IS. 90 ap 0. 07 
c 2. 55 Maine. 

4 11li.4.3.4. Q 17.34 di 4 .• 8 Edmunds Hill, W. F. Hille- H. E. Gregory, Andesite. Also in 
or 8.34 hy 6. 91 Aroostook brand. A. J. S., U.S. G .. S. B. ab 31.96 mt 3.02 County, Maine. VIII, p. 365, 1899. 165, p. 171, an 2-!.19 il I. 52 

ap 0. 34 1900. 
In w. T., p. 231. 

5 II.4.3.4.() Q 13.98 di 4. 27 Rocky Hill, A. H. Phillips. A. H. Phillips, Diabase. In W. T., p. 231. 
or 10.50 hy 12.24 New Jersey. A. J. S., 
ab 28.82 mt 8. 35 VIII, p. 279, 1899. an18.35 il 2. 74 

ap I. 01, 

6 11H.4.3(4).4(5). Q 23.82 di 8.04 Devault, R. C. 'Vells. F. Bascom, Quartz 
or 4.45 hy 3.00 Pennsy 1 vania. U.S. G. S. rec. lab. diorite. ab 28.82 mt a. 25 
an 25.85 il 0. Ill gneiss. 

hm 0.48 

7 (I)II.114.3'.114. Q 28.20 eli 1. 19 1\.owlandsville, W. F. Hille- G. H. 'Villiams, Granite. Also in 
or 12.23 hy 8.!}0 Cecil County, brand. U.S. G. S. A. R. 15, F. Bascom, ab 22.53 mt 2. 32 Maryland. p. 672, 1895. Mel. G. S., an 22.52 il 0. Ill 

<I ap 0. 34 Cecil County, 
p .. 120, 1902. 

In W. T., p. 231. 

8 11li.4.3.4. Q IS. 84 hy 13.75 Rose's mill, W. M. Thorn- 'Vatson and Taber, Hornblende 
or 12.23 mt 2. iS Nelson County, ton. Va. G. S. B. III A, syenite. ab 29.34 il . 0. 76 
an 21.13 ap 0. 34 Virginia. p. 76, 1913. 

9 II.4.3.4.() Q 10.80 di 0.43 Roseland, W. M. Thorn- Watson and Taber, Hornblende 
or 8. !}0 hy 9.!}0 Nelson Conn ty, ton. Va. G. S. B. III A, syenite. ab 2(\. 72 il 9.12 
an 2I.!l(i hm 1.04 Virginia. p. 76, 1913. 

ru 2.48 Cl 

up 0.07 

10 JJ.4.3.114. Q 15.00 eli 5. 44 Roseland, W. H. Thorn- Watson and Taber, Gabbro. 
or 11. OS hy 8.13 Virginia. ton. U.S. G. S. B. 430, ab 22.01 mt 4.41 
an 21.41 il 7. 90 p. 208, 1910. 

ap 1.08 

11 II11.4.3.(3)4. Q 12.90 hy ll.iO Roseland, W. M. Thorn- Watson and Taber, Hornblende 
or 12.79 il 11.40 Nelson County, ton. Va. G. S. B. III A, syenite. ab 23.06 hm I. 44 
anl6.12 ru 7.68 Virginia. p. 76, 1913. 

r I 

c 0.41 ap 0.07 

12 II.4.3.(3)4. Q 14.94 di 10.11 St. Cloud, Dodge and l\L E. Wadsworth, Gabbro. Light portion. 
or 15.01 hy 2.09 Minnesota. Sidener. G. N. H. S. l\finn. Cf. No. 4, ab 20.72 mt 4.04 
an 19. i4 B. 2, p. 86, 1887. II.4.3.3. 

In \V. '1'., p. 231 

1~~ II.411 .3.4. Q 12.78 di 2.38 Epsilon Lake, J. A. Dodge. U.S. Grant, Porphyrite. In W. T., p. 231 
or 11.12 Ily 11.00 Lake County, G. N.H. S. Minn. ab 34.58 mt 2. 78 
an 19.18 hm 3.52 Minnesota. A. R. 21, p. 58, 

ap 0. 34 1893. 

14 (I)II.4.113.4. Q 19.32 eli 0. 89 Haystack Stock, G. Steiger. W. H. Emmons, Granocliori te 
or 15.01 hy 0.35 Park County, J. G., XVI, p. 210, porphyry. ab 33.01 mt 3. il 
an 19.18 il 0. 91 Montana. 1908. 

ap 0. 07 

15 111!.411.3.(3)4. Q 14.22 di 1. Gl Cable, G. Steiger. Zmmons and Calkins, Granodiorite. 
or 10. 12 hy 9.52 Philipsburg U.S. G. S. P. P. 78, ab 27. i7 mt 3.02 
an 24.40 il I. 07 quadrangle, p. 96, 1913. 

ap o. 07 Montana. 

i. 
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CLASS II.· DOSALANE-Continued. 

RANG 3. ALKALICALCIC. TONALA8E-Continued. 

·No. Si02 Al20 3 Fe20 3 FeO MgO 6ao ,Na20· K20 H20+ H20- Ti02 P20s MnO 
,• 

Inclusive. Sum. Sp.gr. 
---------------- --------------

16 57.98 17.01 3.34 3.34 2.74 7.35 3.92 2.02 0.49 0.14 0.90 0.43 0.12 NiO trace 99.86 BaO 0.06 
8r0 0.02 

Al. I . 966 .167 .021 .046 .069 . 131 .063 .021 .011 .003 .002 

17 59.48 16. 37 3. 21 3. 17 3.29 4.8S 3. 30 2. 81 2.01 0.93 0.41 0. 19 Cr20a 0. 03 100.21 NiO trace 
BaO 0.13 

Al. I . 991 .160 .020 . 044 .082 .087 .053 .030 . 012 .003 .003 

18 56·. 61. 17.!)1. 4.22 2. 70 2.21 6.88 3. 10 2. 71 1.16 0. 29 0. 71 0.46 0.58 C02 0.13 99.84 
8 0.03 

Al. I . 994 .176 .026 .038 .055 .123 .050 .029 .009 .003 .008 
BaO 0.14 

19 57.78 16.28 1. 02 4.92 4. 60 6.65 3.25 2.22 0.92 0.34 1. 07 0.30 0.15 C02 0.15 99.88 
8 0.02 

Al. I .963 .160 .006 .068 .115 .119 .052 .023 . 013 . 002 
NiO 0.02 

. 002 BaO 0.12 
8r0 0.07 

20 65. 11 16. 21. 1.06 3. 19 2.57 3.97 4.00 2.51 0.94 0. 71 0.02 none 80a trace 100.33 
Cl none 

A2. II 1. 085 .159 . 007 .044 .064 .009 
Li20 0.04 

. 071 .064 .027 -- --

21 64.07 15.82 3.40 1. 44 3.39 4.43 4.06 2. 27 0.42 0.10 0.45 0.18 trace NiO 0.05 100.08 

A2. II 1. 068 .155 . 021 .020 .085 .079 .065 .024 i .005 . 001 --

22 61.22 16. 14 3.01 2.58 4. 21 5.46 4.48 1.87 0.40 0.04 0.61 0. 25 trace NiO 0.09 100.36 
D 

A2. II 1. 020 . 158 .019 .036 .105 .098 .072 .020 .008 .002 -

23 58.49 16. 70 3.85 2.37 3. 12 5.90 3.47 1.59 2.44 1.71 trace 0.24 80a 0.63 100.52 
Li20 0.01 

A2. II . 975 .164 .024 . 033 .078 .105 .056 . 017 .021 - .003 

24 56.28 14. 23 4.69 4.05 6.37 7.94 2.98 ·1. 23 0.93 0.84 0.40 0. 16 80a trace 100.28 
Cl 0.17 
Li20 0.01 

A2. II .938 . 140 .029 . 056 .159 .142 .048 • 013 .010 .003 .002 
() 

25 60.30 16.31 4.35 1. 41 2.39 5.62 3.99 2.36 1. 86 0.64 0.76 0.20' 0.13 80s 0.10 100.57 
BaO 0.15 

A1. I 1. 005 .160 .027 .020 . 060 .100 .064 .025 .010 . 001 .002 

26 56.61 13.62 5.89 2.60 5.48 6.61 3.13 2. 71 1. 07 1. 20 0.79 0.06 0.35 Cr20a 0. 05 100.31 
BaO 0.14 

.005 
8r0 trace 

A1. I • 944 .134 . 037 .036 . 137 .118 .050 .029 .010 -

?-7 55.83 17.11 4.07 3.75 5.05 i40 2.94 1.71 1. 28 1.05 0.21 none 80s trace 100.40 
Cl none 
LhO none 

A2. II • 931 .168 • 025 .052 .126 • 132 .047 • 018 . 013 .001 -

28 63.76 16.01 2.22 1. 96 2.43 4.55 3.98 2.84 0.57 0.28 0.52 0.25 0.09 C02 0.23 99.95 
Cl trace 
NiO none 

Al. I 1. 063 .157 . 014 .028 . 061 . 081 . 065 .030 . 006 . 002 .001 BaO 0.17 
8r0 0.09 

29 61.45 15.07 4.46 1.18 3.02 5.37 4.00 1. 22 1. 23 2.80 trace none SO a 0. 29 100.14 
LbO 0.05 

0 

A2. II 1. 024 • 148 . 028 • 017 .076 . 096 .064 . 013 •. .034 - --

30 61.16 16.17 2.89 2.18 3.89 4.26 3.87 3.20 2.09 0.23 0.13 trace 100.07 

A2. II 1. 019 • 159 .018 .030 .097 .076 . 062 .034 • 003 . 001 --
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ORDER 4. QUARDOFELIC. A USTRARE-Conti~ued. 

SUBRANG 4. DOSODIC. TONALOSE-C~>ntinucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

lG 1!.4(5).3.4, I Q 10.4•l di 8.53 Haystack Stock, G. Steiger. W. H. Emmons, Quartz or 11.68 hy 4.89 
l\b 33.01 mt 4.87 Park County, J. G., XVI, p. 212, diorite. 
0.11 23.07 i1 1. 67 Montana. 1908. 

l\P 1.01 

17 11JI.411.3.(3)4. Q 14.52 hy 10.18 Near Red Bluff, L. G. 'Eakins. G. P. Merrill, Andesite. Complete in 
or 16.68 mt 4.64 
l\b 27.77 il 1. 82 Montana. Pr. U. S. Nat. Mus., U.S.G.S.B. 

· an21.41 ap 1.01 XVII, p. 651, 1895. 148, p.140, 
\ 1897. 

0 
~n W. T., p. 233. 

18 11JI.4(5).3.(3)4. Q 11.64 di 3.56 Keating mine, C. ,Palmer. A. N. Winchell, Andesite. 
OJ' 16.12 hy 5.26 Radersburg, U.S. G. S. rec.lab. l\b 26.20 mt 6.03 
IU1 26.97 il 1. 37 Montana. 

ap 1.01 

19 II.4(5).3.4. Q 9. 30 di 6.09 Croesus mine, W. F. Hille- W. Lindgren, Diorite. In W. T., p. 273. 
or 12.79 hy 15.28 Hailey, Idaho. brand. U. S. G. S. A. R. 20, ab 21.25 mt 1.39 
an 23. 03 il 1. 98 III, p. 81, 1900. 

l\P 0.67 

20 (1)!1.4.113.4. Q 18.48 di 0.68 Electric Peak, J. F. Whitfield. J. P. Iddings, Quartz Also in U.S.G.S. 
or 15.01 by 9. 76 Yellowstone U.S. G. S. A. R. 12, diorite. Mon. 32, II, ab 33.54 mt 1.62 
an 18.90 il 1. 37 National Park. (I), J)· 627, 1891. p. 116, 1899. 

In W. T., p. 233. 

21 (I)II.4."3.4. Q 18.42 di 2.16 Electric Peak, W. H. Melville. J. P. Iddi~1gs, Quartz Also in U.S.G.S. 
or 13.34 hy 7.50 Yellowstone U.S. G. S. A. R. 12, diorite. Mon. 32, II, ab 34.0G mt 3.48 
an 18.35 il 0. 76 National Park. I, p. 627, 1891. p. 116, 1899. 

hm 0.96 In W. T., p. 233. 
ap 0. 34 

22 II.4(5).113.4. Q 11.82 di 5.46 Electnc Peak, W. H. Melville. J. P. Iddings, Diorite .• Also in U.S.G.S. 
or 11.12 hy 9. 82 Yellowstone U.S. G. S. A. R. 12, Mon. 32, II, o.b 37.73 mt 4.41 
an 18.35 il 1. 28 National Park. II, p. 627, 1891. p.ll6, 1899. 

o.p 0.67 Iu W. T., p. 233. 

23 II.4.3.4.0 Q 15.78 di 3.03 Electric Peak, J. E. Whitfield. J. P. Iddings, Porphyrite. In W. T., p. 233. 
or 9. 45 hy 6.40 Yellowstone, U.S. G. S. Mon. 32, 

I ab 29.34 mt 5.57 
an 25.30 il 3.19 National Park. II, p. 81, 1899. 

24 II".4''.311.4. Q 11.04 di 11.61 Electric Peak, J. E. Whitfield. J.P. Iddings, Diorite. In W. T., p. 233. 
or 7.23 hy 12.82 Yellowstone U.S. G. S. Mon. 32, ab 25.15 mt 6.73 
an 21.96 il 1. 67 National Park. II, p. 116, 1899. 

ap 1. 01 

25 "II.4".3.4. Q 14.58 di 5.62 Sepulcher T. M. Chatard. J. P. Iddings, Andesite. Also in U.S.G.S. 
or 13.\JO hy 3.40 :Mountain, U..S. G. S. A. R. 12, Mon. 32, II, ab 33.54 mt 2. 78 
an 19.74 il 1.52 Yellowstone I, p. 648, 1891. p. 135, 1899. 

hm2.40 National Park. In W. '1'., p. 233. 
o.p 0.34 

26 IJI'.4(5).''3.(3)4. Q 9.00 di 13.01 Sepulcher T. M. Chatard. J.P. Iddinf., Andesite. Also in U.S.G.S. 
or 16.12 hy 7.40 Mountain, U.S. G. . A. R. 12, Mon. 32, II, ab 20.20 mt 7.1\l 
an 15.29 il 1. 52 Yellowstone I, p. 648, 1899. p. 135, 1899. 

hm 0.96 National Park. In \V. T., p. 233. 

27 II.4(5).3( 4).4. Q 10.14 di 5. 72 Sepulcher J. E. Whitfield. J. P. Iddinf., Andesite. Also in tr.S.G.S. 
or 10.01 by 11.75 :Mountain, U. S. G. . A. R. 12, Mon. 32, II, ab 24.03 mt 5.80 
an 28.G3 il 1. 98 Yellowstone 1, p. 648, 1891. p. 135, 1899. 

ap 0.36 Nation::tl Park. In W. '1'., p. 233. 

28 (I)II .4.(2)3.114. Q 17.28 di 2.65 Needle :Mountain, W. F. Hille- Hague and J aggar, Di01·ite. In W. T., p.187. 
or 16.68 by 5.89 Yellowstone brand. U. S. G. S. B. 168, l\b 34.06 mt 0.91 
an 17.24 il 3. 25 . National Park. p. 96,1900. 

ap 0.67 

29 II.4.3.411• Q 19.14 di 1. 73 Asyte Creek, J. E. Whitfield. J. P. Iddinr., . Andesite. In W. T., p. 283. 
or 7. 23 hy 6.80 ellowstone U.S. G. . B. 148, fib 33.54 il 2. 58 
an 19.74 hm4.40 National Park. p. 134, 1897. 

tn 3. 33 

30 11I! 4'5).(2'3.114. Q 12.06 di 2.19 Hurricane Ridge, L. G .. Eakins. J.P. Iddinf., Andesite In W. T., p. 233. 
or 18.90 hy 10.06 Crandall Basin, U. S. G. . Mon. 32 porphyry. ab 32.49 mt 4.18 · 
an 17.51 il 0.46 Yellowstone 

l 
II, p. 261,1899. 

ap 0.34 National Park. 
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CLASS II. DOSALANE-Contintled. 

RANG 3 .. ALKALICALCIC. TONALASE-Continucd. 

No. Si02 Al20 3 F~20a FeO MgO CaO Na,o I K,o H20+ H20- Ti02 P20s MnO Inclusive. Sum.· Sp.gr. 
I 

-
31 60.15 17.85 2.00 2.02 3.26 5.48 3.95 2.36 l. 24 0.25 0.47 0.22 0.07 C02 , none 

Cr20a none 
99.62 

.098 . 001 
NiO none 

AI. I 1. 003 • 175 . 013 . 028 . 082 . 064 . 025 . 007 .002 BaO 0. 20 
SrO 0.10 
Li20 none 

32 60.00 16.37 2.28 2.46 3.81 4.96 3.73 2.70 1.42 0.61 0.59 0.35 0.05 C02 0.17 99.87 
NiO none 
BaO 0. 26 

Al. I 1. 000 . 160 . 014 . 034 . 095 . 089 . 059 .029 .007 .002 - SrO o. 11 
Li20 trace 

33 62.71 17.06 3.79 2.74 l. 78 5.51 3.54 2.96 0.24 trace 100.33 2. 79 

A3. Ill 1. 045 . 167 . 024 . 038 . 045 . 098 .057 . 032 30° 

34 60.69 15.90 4.52 l. 72 l. 93 5.23 3.55 3.22 0.96 0.93 0. 73 0.31 0.131 co, 0. 27 100.22 
NiO none 

A1. I 1. 012 . 156 .028 • 024 . 048 . 093 .057 • 034 .009 • 002 · . 002 ~r1? 0.10 . 0.03 

35 59.42 16. 79 3.23 3.29 2.24 5.57 4.15 2.82 0. 79 0.27 0.68 0.35 0.13 C02 0.44 100.38 
BaO 0.14 

Al. I . 990 .164 .020 . 046 . 056 .100 .067 . 030 .008 . 002 . 002 
SrO G.07 
Li20 trace 

36 59.19. 18.00 3.07 2.32 l. 41 6.55 4.01 2. 74 l. 06 0.46 0.58 0.29 0.19 BaO 0.18 100.18 
SrO 0.13 

Al. 1 . 970 .176 . 020 . 032 . 034 . 117 . 064 . 029 . 007 . 002 . 003 
Li20 trace 

37 58.88 15.93 3.12 2.94 2.30 6.05 3.17 l. 86 2.48 ]. 66 0.73 0.34 .0.16 Zr02 0.02 99.97 
FeS2 0.07 

. 019 • 041 .058 .108 .052 . 020 . 009 . 002 . 002 BaO 0.12 
Al. I . 981 .156 SrO 0.14 I 

Li20 trace 
' 

38 60.00 18.10 l. 75 3.77 2.41 5.30 3.36 2.10 0.73 0.76 0.93 0.63 0.13 C02 trace 100.11 
Zr02 0. 02 

.053 . 060 . 095 . 054 . 012 .004 . 002 
s 0.02 

Al. I 1. 000 . 1i7 .011 . 022 BaO 0.09 
SrO 0.01 

39 57.28 17.55 4.07 3.96 2.08 6.61 3.54 2.00 0.66 0.94 0.81 0.38 0.16 C02 none 100.19 
Zr02 none 

. 055 . 052 .118 . 057 .010 . 003 . 002 
s 0. 01 

Al. I • 955 . 172 . 025 .021 Cr20a none 
V20a 0. 01 
BaO O.OR .. SrO 0.05 

40 56.93 17.03' 3.67 4.54 .3. 30 Q.51 3.19 2.58 0.45 0.13 l. 03 0.44 0.10 C02 none 100.04 2.860 
SO a none 

. 083 . 050 • 013 .003 . 001 
Cl trace 

33° Al. I . 949 .167 . 023 .063 .116 . 027 BaO 0.08 
SrO 0.06 
Li20 none 

41 56.19 16.12 4.92 4.43 4.60 7.00 2.96 2.37 l. 03 0.27 trace Cl 0.02 99.91 2.742 

A3: III • 937 .158 . 031 . . 061 . 115 .125 .048 . 025 . 002 -

42 63.16 17.21 2.43 2.30 1. 27 6.27 4.70 l. 84 0.69 0.21 0.12 trace 803 trace 100.29 
BaO 0.09 
SrO trace 

A2. II 1. 053 .169 .015 .032 • 032 .112 . 076 . 020 .003 . 001 -- Li20 trace 

43 62.88 17.13 1. 86 2.58 1. 48 5.39 4.50 2.25 0.42 0.16 0.51 0.26 0.16 nao 0.16 99.86 
SrO 0.12 

Al. I 1. 0!8 . 168 • 012 . 036 . 037 .. 096 .072 .024 .006 . 002 .002 
Li20 trace 

I 

44 62.10 15.47 2.64 3.15 2.57 5.31 3.56 3.15 0. 72 0.14 0.81 0.27 C02 trace 99.89 2.72 

A2. II 1.035 .152 . 016 . 044 . 064 . 095 . 057 . 034 . 010 . 002 

45 60.42 17.27 2.60 3.47 2.30 6.36 3.14 2.34 0.86 0.40 0.83 0.20 0.13 C02 none 100.46 
Zr02 none 
SO a none 

A1. I 1. 007 .169 ! • 016 .049 . 058 . 114 . 051 . 025 . 010 . 002 . 002 s 0.05 

J 
BaO 0.03 

r 0. 6 s 0 0 
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31 (I)II.4(5).3.4. Q 12.06 di 1.08 Wind River Plateau, H. N. Stokes. Hague and J aggar, Andesite. In W. T., p. 233. or 13.90 hy 8.89 Yellowstone U. S. G. S. B. 168, ab 33.54 mt 3.02 
an 23.91 il 1. 06 National Park. p. 97, 1900. 

ap 0.67 

32 1111.411.3.114. Q 12.60 di 2.19 Cabin Creek, H. N. Stokes. Hague and J aggar, Diorite In \V. T., p. 233. or Hi.12 hy 10.18 Yellowstone U. S. G. S. B. 168, porphyry. ab 30.92 mt 3. 25 
an 20.02 il 1.06 National Park. p. 96,1900. 

ap 0.67 

33 (I)II.4.3.(3)4. Q Hi.44 di 4.02 Brush Creek, L. G. Eakins. W. Cross, Diorite. In W. T., p. 235. or 17.79 hy 4.44 Elk Mountains, U. S. G. S. B. 150, ab 29.87 rot 5.57 
an 22.24 Colorado. p. 242, 1898. 

34 (I)II.4.113.(3)4. Q 16.38 di 3. 24 Pinnacle Ridge, G. Steiger. Cross and Howe, Quart~ or 18.90 hy 3. 30 Ouray quad- U. S. G. S. Fol. 153, latite. ab 29.87 rot 3. 94 
an 18.07 il 1. 37 rangle, Colorado. p.12, 1907. 

hm 1. 76 
ap 0. 67 

35 11II.4(5).113.4. Q 10.32 di 5.88 Ute Peak, W. F. Hille- W. Cross, Porphyrite. rn W. T., p. 233. or 16.68 hy 5.38 Sierra El Late, brand. U.S. G. S. A. R. 14, ab 35.11 rot 4.64 
an 18.63 il 1. 22 Colorado. II, p. 227, 1894. 

ap 0.67 

36 (I)II .4(5).3.114. Q 10.62 di 5.99 Lone Cone, W. F. Hille- W. Cross, Diorite. In \V: T., p. 233. or 16.12 hy 1.60 San :Miguel brand. U.S. G. S. A. R. 14, ab 33.54 mt 4.64 
an23.07 il 1. 06 Mountains, II, p. 227, 1894. 

ap 0.67 Colorado. 

37 "I!.4.3.4. Q 17.46 di 3. 77 Edith Mountain, \V. F. Hille- W. Cross, Andesite. or 11. 12 hy 5. 98 Silverton, brand. U. S. G. S. Fol. 120, ab 27.25 mt 4.41 
!\1123.35 il 1. 37 Colorado. p. 9,1905. 

ap 0.67 

38 11Il.4.3.4. Q 17.40 hy 10.22 Red Mountain, G. Steiger. W. Cross, Diorite. or 12.23 mt 2. 55 
San Cristobal U.S. G. S. rec. lab. ab 21\.30 il 1. 82 

an 22.52 ap 1. 34 cuadrangle, c 2.04 olorado. 

30 11II.411.3.4. Q 12.66 di 3.16 Woodbine Creek, G. Steiger. W. Cross, Andesite. or 11.68 hy 6.58 
San Cristobal U.S. G. S. rec. lab. ab 29.87 mt 5.80 

an26.13 il 1. 52 ctiadrangle, 
ap 1. 01 olorado. 

40 II.4(5).3.(3)4. Q 10.80 di 3.59 Ophir Needles, H. N. Stokes. W. Cross, Diorite- In \V. T.; p. 235 or 15.01 hy 10.27 
ab 26.20 mt 5.34 Telluride, U.S. G. S. Fol. 57, monzonite. 
an 25.02 il 1.98 Colorado. p. 6, 1899. 

ap 1.01 

41 II.4(5).3."4. Q 9.06 di 7.42 Buffalo Peaks, W. F. Hille- W. Cross, Hypersthene Also in A. J. S. or 13.90 hy 11.87 
ab 25.15 mt 7.19 Colorado. brand. U.S. G. S. B. 1, andesite. XXV, p. 142, 
an 23.63 ap 0.67 p. 26, 1883. 1883. 

I In \V. T., p. 277 

42 (I)II.4/.f .113.4. Q 14.34 di 8.13 Henry Mountains, R. B. Riggs. J. S. Diller, Porphyry. In W. T., p. 233 or 11.12 hy 1.10 
ab 3!).82 mt .3.48 Utah. U.S. G. S. B. 148, 
an 20.29 il 0.46 p. 183, 1897. 

ap 0.34 

I 
43 (I)II.4tt."3.4. Q 15.24 di 3.87 Mount Hillers, \V .. F. Hille- W. Cross, Porphyrite. In W. T., p. 233 or 13.34 hy 4.45 

ab 37.73 mt 2. 78 Henry Mountains, brand. U.S. G. S. A. R. 14, 
an 20.02 il 0. 91 Utah. II, p. 227, 1894. ap 0.67 

44 11II.4.(2)3.(3)4. Q 15.48 di 6.02 Frisco District, G. Steiger. B. S. Butler, Monzonite. or 18.90 hy 5.88 
ab 29.87 mt 3. 71 Utah. U.S. G. S. rec. lab. 
an 16.96 il 1. 52 

ap 0. 67 

45 11II.4.3.114. Q 16.08 di 3.16 Kelvin, G. Steiger. F. L. Ransome, Quartz or 13.90 hy 7. 57 
ab 26.72 mt 3. 71 Ray District, U.S. G. S. rec. lab. <;liorite. 
an 25.85 il 1. 52 Anzona. 

·' ap 0. 67 . 
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------------------- ---------
6 60.16 15.34 3.07 2.18 3.41 5.79 3.88 2.59 l. 79 0.25 0.84 0.46 0.08 Zr02 0.01 100.15 2.635 SO a 0.08 

I 

4 
s trace 

1. I 1.003 .150 .020 .030 . 085 .103 .063 .027 . 011 . 003 . 001 NiO trace 21° 

' BaO 0.14 
·A 

SrO 0.08 

7 61.96 17.04 2. 71 2.66 2.41 3.99 4.00 3.10 p.89 0.21 0.87 0.22 trace C02 none 100.06 2.59 
SO a none 4 
Cl trace 

A 2.II 1. 033 .167 .017 .037 .060 . 071 .065 .033 . 011 .002 -

8 60.40 17.01 2.05 3.92 2.97 4.45 3.85 2.97 0.70 0.11 l. 00 0.22 C02 none 99.65 2.75 
Cl trace 4 

A 2.II 1. 007 . 167 .013 .054 .074 .080 .062 .032 .013 . 002 

9 58. 74 16.02' 4.16 3.50 2.18 5.12 3.26 2.39 l. 60 0.83 l. 29 0.56 0.22 Zr02 0.05 100.13 
FeS2 0.11 4 
BaO 0.10 

A 1. I . 979 .157 .026 . 049 . 055 .091 .053 .026 .016 .004 .003 SrO trace 
Li20 trace 

50 
62.78 17.16 l. 96 2.31 2.32 4.84 4.11 2.15 0.88 0.24 0.56 0.15 0.06 C02 none 99.58 

Cl trace 
s 0.02 

A 1. I 1.046 .168 .013. .032 .058 .086 . 066 .023 .007 .001 .001 BaO 0.04 
SrO trace 
Li20 trace 

1 62.67 16.62 3.25 1.17 3.08 5.56 4.24 1.67 1.01 0.23 0.48 0.15 0.11 C02 none 100.35 
Zr02 0.01 5 
s none 

A 1. I 1. 045 .163 .020 . 017 .077 .0!:19 .068 .018 .006 .001 .002 NiO 0.01 
BaO 0.06 
SrO 0.03 

2 61.31 16.70 l. 30 4. OS 3.44 6. 10 4.05 l. 58 0.36 0.22 0.73 0. 18 0.14 C02 none 100.29 
Zr02 0.01 5 
s none 

A LI 1. 022 .164 .008 .057 .086 .109 .066 .017 .009 .001 .002 NiO 0.02 
BaO 0.05 
SrO. 0.02 
LhO trace 

58. 63 16.23 1.91 4.20 4.28 6.59 3.51 2.09 1.17 0.15 0.74 0.20 0.11 C02 none 99.93 
FeS2 0.04 53 
NiO 0.02 

A 1. I .977 .159 .012 .058 .107 .118 .057 .022 .009 .001 .002 BaO 0.06 
SrO trace 
Li20 trace 

54 62. 64 17.75 1.64 3.44 2.53 4.44 3.53 2.14 l. 65 0.60 0.25 0.14 100.75 2.71 

A2. II 1. 044 .174 .010 .048 .063 .079 . 056 .022 .008 .002 .002 

55 60.36 17. 23 1.93 3.74 3.66 6.07 3.58 1. 74 0.55 0.06. 0.70 0.11 0.14 C02 0.08 99.95 2.757 

A 2. II 1.006 .169 .012 .052 .092 .109 .058 .019 .009 . 001 .002 

6 58.36 18.38 0.53 5.30 2.60 7.20 3.15 l. 98 o.so 0.10 0.54 0. 12 0.14 C02 0.13 99.43 
BaO 0.10 5 
SrO trace 

A 2.11 .973 .180 .003 .074 .065 .129 .051 .021 .007 . 001 .002 

7 64.04 15.58 l. 26 3.22 3.23 4.51 4.01 2.22 1.17 0.19 0.69 0. 16 trace C02 none 100.39 s trace 5 
NiO none 

1. I 1.067 .153 .008 .044 . 081 .080 .064 .023 .009 .001 - BaO 0.11 
SrO trace 

A 

Li20 trace 

8 63. 78 16.39 1.12 2.76 3.27 4.07 3.84 2.03 1.82 0.22 0.44 0.11 0.05 C02 none 99.98 s trace 5 

.082 .073 .062 .021 .005 .001 
Cr20a none 

1. I 1.063 .161 .007 .039 - NiO none A 
BaO 0.08 
SrO trace 

9 63.37 15.90 1.41 3.18 3.3~ 4.63 4.05 2. 10 1.16 0.18 0.69 0. 17 trace C02 none 100.23 s trace 5 

A 1. I 1.056 .156 .009 . 044 .084 .083 . 065 .022 .009 .001 
Cr20a none 

- NiO trace 
BaO 0.06 
SrO none 
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46 II.4".(2)3.4. Q 13.50 di 7.13 'Sierra Grande, W. F. Hille- \V. Cross, Andesite. In W. T., p. 235. 
or 15.01 hy 5.20 Colfax County, brand. U. S. G. S. B. 168, ab 33.01 mt 4.64 
an 16.68 il 1. 67 New Mexico. p. 171, 1900. 

ap 1.01 

47 (I)II.411.(2)3.114. Q 14.88 by 7.19 Kendrick Peak, H. H. Robin- H. H. Robinson, Dacite. 
or 18.35 mt 3.94 San Francisco U.S, G .. S. P. P. 76, ab 34.06 il 1. 67 son. 
an 17.79 ap 0.67 Mountains, p. 131, 1913. 
c 0.51 Arizona. 

48 11II.4(5).3.114. Q 11.70 by 11.10 Kendrick Peak, H. H. I~obin- H. H. Robinson, Dacite. 
or 17.79 mt 3.02 San Francisco U. S. G. S. P. P. 76, ab 32.49 il 1. 98 son. 
an 20.29 ap o. 67 Mountains, p. 133, 1913. 

Arizona. 
I 

49 11II.4.3.114. Q 17.04 hy 6.82 Near Pinal Peak, \V. F. Hille- F. L. Ransome, Quartz 
or 14.46 mt 6.03 Globe District, brand. U. S. G. S. P. P. 12, diorite. ab 27.77 il 2.43 
an 21.68 ap 1.34 Arizona. p. 60, 1903. 

50 (I)II.4.3.4. Q 16.74 di 0.89 Yentua River, H. N. Stokes. J. E. Spurr, Yentnite. GcaJ>olite pla-or 12. 7S by 7.08 Alaska. A. J. S., X, g10clase rock. ab 34.58 rot 3.02 
an 21.96 il 1.06 p. 310, 1900. In W. T., p. 235 

ap 0.34 

51 (I)II.4.3.4. Q 16.62 di 4.10 Mount Drum, W. F. Hille- W. C. Mendenhall, Andesite. 
or 10.01 h:• 6.00 Copper River brand. U. S. G. S. P. P. 41, ab 35.63 mt 2.55 
an 21.41 il 0. 91 basin, Alaska. p. 60, 1905. 

hm 1. 44 
ap 0.34 

52 U.411 .3.4. Q 1Z.G6 di 5.66 Mount Wrangell, \v. F. Hille- W. C. Mendenhall, Andesite. 
or 9. 45 hy 11.12 Copper River brand. U. S. G. S. P. P. 41, ab 34.58 mt 1. 86 
an 22.52 il 1. 37 bas~, Alaska. p. 59, 1905. 

ap 0.34 

53 II.4(5).3.4. Q 10.32 di 5.62 oatrtalns Bay, W. F. Hille- G. F. Becker, Diorite. In·W. T., p. 235. 
or 12. 2a hy 13.12 nalaaka Island,. brand. U.S. G. S. B. 148, ab 29.87 mt 2. 78 
nn 22.40 il 1. 37 Alaska. p. 232, 1897. 

ap 0.34 

54 (I)II.4.3.4. Q 20.22 hy 10.52 Shoal Harbor, M. F. Connor. C. H. Clap~, Granodiorite. 
or 12.23 mt 2.32 Saanich District, C~. G. . Mem. 36, ab 29.34 il 1. 22 
an 20.02 ap 0.67 Vancouver Island, P·. 33, 1913. 
c 2. 45 British Columbia. 

55 II.411.3.4. q 13.26 di 3.10 Chilli walk, :M. Dittrich. R. A. Daly, Quartz 
or 10.56 hy 12.03 Batholith, Can. G. S. Mem. 38 diorite. ab 30.39 mt 2. 78 
an 25.58 il 1. 37 Skagit Range, ' (1), p. 536, 1912. 

ap 0.34 British Columbia. 

56 ll.4(5).3(4).4. Q 10.56 di 4.18 Stemwinder Hill, M. F. Connor. C. Camsell, Quartz 
or 11.68 hy 13.12 Hedley District, Can. G. S. Mem. 2, diorite. ab 26.72 mt 0. 70 
tiD 30.02 il 1. 06 British Columbia. p. 78, 1910. 

ap 0.34 

57 11II.4.113.4. Q 17.58 di 2. 48 Mount Stuart,· H. N. Stokes. G. 0 . .Smith, Granodiorite. In W. T., p. 235. 
or 12.79 hy 10.63 Kittitas County, U.S. G. S. Fol. 106, ab 33.54 mt 1. 86 
an 18.35 il 1. 37 Washington. p. 5, 1904. 

ap 0.34 

58 11II.4.3.4. Q 18.96 hy 11.76 Mo.unt Stuart, H. N. Stokes. G. 0. Smith, Granodiorite In W. T., p. 235. 
or 11.68 mt 1. 62 Kittitas County, U.S. G. S. Fol. 106, porphyry. ab 32.45 il 0. 76 
an 19.46 ap 0.34 Washington. p. 5, 1904. 
c 0.82 

59 11II.4.3.4. Q 16.56 di 2. 69 Near Cascade Creek, H. N. Stokes. G. 0. Smith, Granodiorite. In W. T., p~ 235. 
or 12.23 hy 10.54 Kittitas County, U. S. G. S. Fol. 106, ab 84.06 mt 2. 09 Washington. p. 5, 1904. an 18.91 il 1. 37 

ap o. 34 
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66 57.21 12.99 3. 28 10. 18 1.59 5. 97 3.07 1. 61 1. 03 0.68 1. 72 0.44 0 .. 24 FeS2 0.13 100. 20 

, 
Cr20a none 
V20a none 

Al. I .954 .127 .021 .141 .040 .107 .050 .017 .022 .003 .003 NiO trace 
BaO 0.06 - SrO trace 

~ 

61 53.35 12.90 2.64 ll.28 2. 68 6. 96 2. 83 1.40 1. 76 0.91 2.44 0.45 0.25 FeS2 0.13 100~07 Cr20a none 
V20a 0.04 

Al. I .889 .126 .016 .157 . 067 . 124 .045 . 015 . 031 .003 .004 NiO trace 
BaO 0.05 
SrO trace 

62 62. 77 14. 96 1. 62 4.36 1.48 3. 90 4.31 2. 13 2.49 0.51 0.79 0. 22 0. 10 C02 none 99. 77 Zr02 0.03 
s none 

Al. I 1. 046 . 147 .010 . 061 . 037 .070 .069 .022 .010 0 002 0 001 NiO none 
BaO 0.10 
SrO none 

63 60.49 17. 77 1.98 3.29 2.94 6.:w 3.67 1.37 1. 13 0.27 0.69 0.08 0.09 C02 none 100.05 I s none 
NiO trace 

Al. I 1. 008 . 175 . 013 . 046 . Oi4 0 111 .060 . 015 .009 - 0 001 BaO 0.04 
SrO 0.02 

64 62.09 17.03 2.38 2.69 3.08 5.65 4. 10 1. 67 0. 13 0.04 0. ()5 0. 19 trace C02 none 99. 84 Cl trace 
s none 

Al. I 1. 035 .167 . 015 .038 . 077 . 101 .066 .018 .00~ 0 001 -- Cr20a none 
NiO none 
BaO 0.07 
SrO 0.07 
LbO none 

65 60.98 17. 82 1.83 3 .. 33 2. 76 5. 73 4. 26 1. 43 0.45 0. 13 0. 71 0. 17 trace C02 none 99. 71 Cl trace 
s none 

Al. I 1. 016 .174 .011 .046 0 069 .102 .069 .015 .009 . 001 - Cr20a none 
NiO none 
BaO 0.06 
SrO 0.05 
LhO none 

66 60.09 17.85 2.03 3.45 3.50 6.28 4. 17 l. 31 0. 26 0. 12 0.54 0.23 trace C02 none 99.98 
Zr02 none 
Cl trace 

Al. I 1. 002 .175 • 013 . 049 .088 .112 .068 .014 .008 .002 - s none 
Cr20a none 
NiO 0.05 
BaO 0.05 
SrO 0.05 

67 59.39 18.45 1.79 3.90 3. 13 6. 29 4. 29 1. 29 0.42 0. 10 0.41 0. 22 trace C02 none 99.77 . Zr02 none 
Cl trace 

Al. 1 . 990 . 181 .011 . 054 .on; ~,112 . 069 0 014 .005 .002 - s none 
Cr20a none 
NiO none 
BaO 0.05 
SrO 0.04 

68 58.41 17. 85 2. 67 3. 29 3.61 6.81 3.77 - 1.23 0.86 0.34 0.69 0. 24 trace C02 none 99. 87 
Cl trace 
s none 

Al. I . 974 .175 . 017 .046 .090 0 121 0 061 . 013 .009 . 002 - Cr20a none 
NiO none 
BaO 0.05 
SrO 0.05 
Li20 trace 

69 58. 65 18. 35 1. 59 4. 21 3.49 6. 95 3.70 1.32 0. 70 0.20 0.81 0. 17 trace ~02 . none 100. 20 
none 

Cr20a none 
Al. I .978 .180 .010 .058 0 087 . 124 . 060 0 .014 .010 .001 - BaO 0.06 

SrO trace 
Li20 none 

70 59. 61 15.98 1. 12 5.42 5.04 5. 54 3.68 1. 10 1. 14 0.20 0.65 0. 14 0.21 NiO 0.05 99.92 
BaO 0.04 

A2. II . 994 . 157 . 007 • 075 0 126 0 099 0 060 .012 . 008 . 001 . 003 

71 57. 49 17. 22 4.34 3.01 3.38 6.48 3. 90 1.30 1.37 0.62 1. 12 0. 28 0.22 BaO trace 100.73 
-

A2. II . 958 .169 . 027 0 042 . OS4 .116 .063 .014 . 014 . 002 .003 

72 63.03 17.72 2. 27 1. 92 3.63 5.97 3.92 l. 06 0.44 99. 96 

A3. III 1. 051 .174 .014 I (. 026) • 0 091 . 107 .063 . 012 
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60 Il".4.3.4. Q 15.24 di 8.8.'3 Turnpike Creek, W. F. Hille- G. 0. Smith, Diabase. In W. T., p. 235. 
Ol' 9. 45 hy 12.80 Kittitas County, brand. U. S. G. S. Fol. 106, nb 26.20 mt 4.87 
o.n 16.68 il 3.34 Washington. p. 6, 1904. 

ap 1. 01 

61 II(III).4".3.4. Q 10.32 di 11.33 Teanaway River, W. F. Hille- G. 0. Smith, Basalt. In W. T., p. 311. 
or 8.34 by 15.46 Kittitas County, brand. U.S. G. S. Fol. 106, ab 23.58 mt 3. 71 
o.n 18.35 il 4. 71 Washington. p. 6, 1904. 

ap 1.01 

" 
62 (I)II.4.(2)3.4. Q 18.12 di 1.64 Naches Valley, G. S~eiger. Smith and Calkins, Andesite. 

or 12.23 by 8.42 Sno~almie U. S. G. S. Fol. 139, ab 36.15 mt 2.32 
o.n 15.57 il 1.52 wa angle, p. 8, 1906. 

ap 0.67 ashingto~1. 

63 "11.411 .311.4. Q 14.88 di 2.48 Gold Creek, G. Steiger. Smith and Calkins, Granodiorite. 
or 8.34 by 9.50 Snodualmie U. S. G. S. Fol. 139, ab 31.44 mt 3.02 
au27.80 il 1.37 \\}ta rangle, p. 9, 1906. 

ashington. 

64 "II.411.3.4. Q 15.48 di 3.30 Palisades, H. N. Stokes. H. B. Patton, Andesite. In W. T., p. 235. 
Ol' 10.01 hy 8.12 Crater Lake, U. S,.G. S. P. P. 3, nb 34.58 mt 3. 48 
nu23.07 il 1. 22 Oregon .. p. 94, 1902. 

ap 0.34 

65 "II .411 .3 .4'.r. Q 13.68 di 2.00 The Watchman, H. N. Stokes. H. B. Patton, Andesite. In W. T., p. 235. or 8. 34 by 9.37 Crater Lake, U.S.G.S.P.P.3, ab 36.16 mt 2.55 
o.n 25.02 il 1.37 Oregon. p. 94, 1902. 

ap 0.34 

' 
66 II.4(5).3.4". Q 11.70 di 2.69 Crater rim, H. N. Stokes. H. B. Patton, Andesite. In W. T., p. 235. or 7 .. 78 hy 11.33 Crater Lake, U.S.G.S.P.P.3, ab 35.63 mt 3.02 

o.n 25.85 il 1.22 Oregon. p. 94, 1902. 
ap 0.67 

67 "Il.4(5) .3.4". Q 10.74 di 2.51 Wizard Island, H. N. Stokes. H. B. Patton,· Andesite. In V\7. T., p. 235 or 7. 78 hy 11.59 Crater Lake, U.S.G.S.P.P.3, ab 36.16 mt 2.55 
till 27.24 il 0. 76 Oregon. p. 94, 1902. 

ap 0.34 

68 II .4".3".4". Q 12.30 di 2.87 Llao Rock, H. N. Stokes. H. B. Patton,· Andesite. In \V. T., p. 235 or 7.23 by 10.28 Crater Lake, U.S. G. S. P. P. 3, ab 31.96 mt 3.94 
o.n 28.08 il 1. 37 Oregon. p. 94, 1902. 

ap 0.67 

69 Il.4(5).3".4. Q 10.92 di 3.40 Desert Cove, H. N. Stokes. H. B. Patton, Andesite. Not in Y\7. T. or 7. 78 by 12.06 Crater Lake, U.S. G. S.P. P.3, ab 31.44 mt 2. 32 
an 29.47 il 1. 52 Oregon. p. 161, 1902. 

ap 0.34 

70 II.4" .3.4". Q 11.52 di 2.04 Cherry Creek, F. C. Calkins. F. C. Calkins, Quartz or 6.67 hy 19.92 John Day Basin, Un. Cal., Dep. G., basalt. ab 31.44 mt 1. 62 
an 23.91 il 1. 22 Oregon. B. III, p. 136, 1902. 

ap o.34 

71 U.4(5).3.4". Q 12.42 di 3.67 Halds Canyon, F. C. Calkins. F. C. Calkins, Andesite. or 7. 78 hy 7.23 John Day Basin, Un. Cal., Dep. G., ab 33.01 mt 6. 26' 
an 25.58 il 2.13 Oregon. B. III, p. 127, 1902. 

ap 0.67 

7'1, (I)Il.4.3" .411 • Q 17.52 di 1. 76 Mount Shasta, \V. II. Mel vi Ue. J. S. Diller, Andesite. In W. T., p. 235 or 6.67 hy 9.85 California. U.S. G. S. B.150, nb 33.01 mt 3.25 
un27.52 p . 228, 1898. 
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----·1--- --- --- ---------------------------1------1----1---
73 62.44 16.39 4. 66 1. 00 2.65 6. 22 

A2. II 1. 041 .160 .029 . 014 . 066 .110 

74 61.58 16.96 1. 75 2. 85 3. 67 6. 28 

A2. II 1. 026 . 166 .011 .040 . 0~2 .112 

75 60.04 17.43 5.39 0.53 3.51 6. 65 

A2. II 1. 001 .171 .034 .007 .088 .119 

76 61.17 17. 74 1.78 3. 51 2. 76 5.90 

Al. I 1. 020 .174 .011 .049 .06~ . 105 

77 60.93 18.56 2.68 2.19 2.37 6.63 

Al. I 1. 016 .182 • 017 . 030 . 059 .118 

78· 59.84 16.81 1. 88 3.60 3. 85 6. 30 

A1. I . 998 .165 . 012 . 050 . 096 .112 

79 62.62 17.51 0.49 4. 06 2. 84 5. 49 

A2. II 1. 044 . 172 .003 • 057 . 071 . 098 

80 58.09 17.46 1.12 5.08 4.06 6.24 

Al. I .968 .171 .007 .071 .102 .111 

81 60.20 17.21 3.12 2.69 3.18 6.04 

A2. II 1. 003 . 169 . 020 . 038 .080 .108 

82 59.68 17.09 2.85 2.75 3.54 6.62 

Al. I . 995 .167 . 018 . 039 .089 .118 

83 58.47 18.80 3.34 2.64 2.69 6.60 

Al. I . 975 . 184 .020 . 037 . 067 .118 

84 63.47 16.75 2.15 2.75 3.04 5. 72 

Ai. I 1. 058 .164 . 014 .039 . 076 .102 

85 58.08 18.37 2.92 3.38 3.35 7.05 

Al. I . 968 .180 . 018 . 048 . 084 .126 

86 60.02 16.07 2.17 3. 46 4. 57 7.01 

Al. I 1. 000 . 157 • 014 . 049 .114 .125 

87 59.34 17.61 3.63 2.28 3.50 6.45 

Al. I .989 .172 .022 .032 . 088 .115 

3.16 2.25 t. 02 

. 051 .024 

3.94 1.28 1. 06 0. 24 

.063 .014 

4. 15 1.24 0.90 

.067 • 014 

3.79 1.71 o. s3 I 
. 061 .018 

3.79 1. 33 0.90 

. 061 ,. 014 

3.63 2.13 1.04 

. 058 . 022 

3.49 1. 76 0. 92 0. 22 

. 056 . 019 

2.94 2.02 1. 45 0.29 

. 047 . 022 

3.35 1.44 1.10 1.12 

.054 . 015 

3.87 .1..31 1. 00 0.15 

.063 .014 

3.58 2.01 0.92 0.14 

.058 . 021 

3.94 1. 62 0.55 

~ 063 .017 

3.66 1. 33 l. 09 

.059 . 014 

3.55 1. 59 0. 45 0. 24 

.057 .018 

3.40 1. 94 0.74 0.64 

.055 .020 

0.31 

. 004 

0.49 

.006 

0.05 

0. 22 

.'002 

trace SOa trace 
BaO 0.03 
SrO trace 

- LhO trace 

trace •BaO o. 03 
SrO trace 
LhO trace 

0.49 0. 04 0. 08 SOa trace 
BaO 0.04 
Li20 trace 

. 006 . 001 

0~45 0. 14 0. 1~ Cr20a none 
BaO 0.06 
SrO 0.04 
Li20 trace .006 . 001 . 002 

0.61 0.18 

. 008 . 001 

0.57 0.19 

.007 . 001 

0. 55 0.12 

. 007 . 001 

0.95 0.17 

. 012 . 001 

0.57 0.17 

. 007 .001 

0.65 0.25 

. 008 .002 

0. 51 0. 22 

. 006 . 002 

0. 37 0. '13 

. 005 . 001 

0.44 0.16 

.006 . 001 

0. 42 0.17 

• 005 . 001 

0.32 0.25 

. 004 . 002 

0.10 

. 001 

0.14 

.002 

BaO 0.02 
SrO 0.12 
Li20 none 

Cr20a trace 
BaO 0.07 
SrO 0.02 
Li20 trace 

0. 05 BaO trace 
SrO trace 
Li20 trace 

none 

0.12 

. 002 

C02 0. 21 
SOa 0. 05 
Cl 0. 02 
F trace 
BaO 0.07 
SrO 0.04 
Li20 none 
Org 0.11 

BaO 0.11 
SrO trace 
Li20 trace 

trace C02 o. 20 
SOa trace 
Cl 0.03 

- BaO 0.04 
SrO trace 
Li20 trace 

0,~: Iii~ 
0.09 
0.05 
trace 

0.09 BaO 
SrO 
Li20 

. 001 

0.04 
0. 04 
trace 

0.13 

. 002 

BaO 0.03 
SrO 0.02 
LhO trace 

0. 10· 80s 0. 06 
Cr20s trace 
BaO 0.08 

• 001 SrO trace 
Li20 trace 

0.12 

. 002 

BaO 0.11 
SrO 0.04 
LhO trace 

100.18 

100.35 

100.49 

100.00 

. 100.41 

100.07 

100.12 

100.50 

100.03 

100.19 

100.66 

100.01 

99.96 

100.37 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

73 11II.4.3.114. Q 19.80 di 5. 40 Burney Butte, R. B. Riggs. J. S. Diller, Andesite. In W. T., p. 237. 
or 13.34 hy 4.10 Shasta County, U.S. G. S. B.148, 1\b 26.72 mt 2.32 
on 23.63 il 0.61 California. p. 195, 1897. 

hm 3.04 

74 II.4.3.411 • Q 15.30 di 3.56 Mount Shasta, H. N. Stokes. J. S. Diller, Andesite. In W. T., p. 237. 
or 7. 78 hy 10.54 California. U.S. G. S. B.148, ub 33.01 mt 2.55 
an 24.74 il 0. 91 p. 190, 1897. 

up 0.67 
0 

75 11 Il.411 .3.411 • Q 13.08 di 6.26 Burney Creek, R. B. Riggs. J. S. Diller, Andesite. In W. T., p. 237. 
or 7. 78 hy 5. 90 Shasta County, U.S. G. S. B.148, ub 35.12 mt 0. 46 
1\1125.02 il 0.91 California. p. 195, 1897. 

hm 5.12 

'7G 11II.411 .3.4. Q 14.76 di 1. 57 Crater Peak, W. F. Hille- J. S. Diller, Andesite. In W. T., p. 237. 
or 10.01 hy 10.62 n. Lassen Peak, brand. U.S. G. S. B.148, ub 31.96 mt 2.55 California. p. 197, .1897. an 26.41 il <i. 91 

1\P 0.34 

77 (l)II.4 .311.411 • Q 1()..74 di 1. 76 Tuscan Buttes, W. F. Hille- J. S. Diller, Andesite. In "\V. T., p. 237. or 7. 78 by 5.86 Lassen Peak, brand. U.S. G. S. B. 148, ub 31.96 mt 3.94 
1\11 29.75 il 1. 22 California. p. 195, 1897. 

llp 0.34 

78 JI.4(5).3.4. Q 11.76 di 5.59 Bailey Creek, W. F. Hille- J. S. Diller, Andesite. In W. T., p .. 237. or 12. 23 hy 11.26 Lassen Peak, brand. U.S. G. S. B. 148, ab 30.39 mt 2. 78 
an 23.35 il 1.06 California. p. 197' 1897. 

llp 0.3·1 

79 (l)II.4.3.4. 'Q 17.16 hy 13.30 Chowchilla River, W .. F. Hille- H. \V. Turner, Quartz Alsoin U.S.G.S. 
or 10.56 mt 0. 70 Mariposa County, brand. J. G., III, diorite. A. R. 17, I, ' ab 2!1. 34 il 1. 06 
an 26.41 up 0.34 California. p. 403, 1895. p. 691, 1896. 
c o. 20 In W. T., p. 239. 

80 Jl.4(5).3( 4) .114. Q 11.40 di 1.36 Yaqui Creek, G. Steiger. H. W. Turner, Quartz Also in 
01" 12.23 hy 16.40 Mariposa County, U.S. G. S. B. 150, diorite. J. G., VII, ab 24.{\3 mt 1.62 
llll 28.36 il 1. 82 California. p. 342, 1898. p. 150, 1899. 

up 0.34 In W. T., p. 239. 

81 11II.4.311 .4. Q 17.46 di 1.11 Near Pilot Peak, "vV. F. Hille- H. W. Turner, Andesite. In W. T., p. 237. 
or 8.34 by 9.18 Plumas County, brand. U. S. G. S. A. R. 14, ab 28.30 mt 4.64 
an 27. SO il 1.06 California. II, p. 490, 1894. 

up 0.34 

82 II.411 .3.4. Q 13. so di 4.64 Spanish Peak, H. N. Stokes. H. \V. Turner, Quartz In W. T., p. 237 
or 7. 78 by 8.42 Plumas County, U.S. G. S. A. R. 17, diorite. llb 33.01 mt 4.18 

California. ' I, p. 724, 1896. on 25.02 il 1. 22 
up 0.67 

83 (I)II.4(5) .311.4. Q 12.30 di 1. 33 Mount Ingalls, \V. F. Hille- H. W. Turner, Andesite. Also in U.S.G.S 
or 11.68 hy 7. 78 Plumas County, brand. J. G., III, A. R. 17, I ab 30.39 mt 4. 64 
an 29.19 il o. 91 California. p. 407, 1895. p. 731, 1896. 

llp o. 67 In "\V. T., p. 237 

84 "II.4.3.4. Q· 17.88 di 3. 34 Near SupJ?ans \V. F. Hille- J. S. Diller, Andesite. In W. T., p. 237 
or 9. 45 hy 8. 78 Moun tam, brand. U. S. G. S. B. 148, ab 33.01 mt 3. 25 
an 23.35 il 0. 76 Tehama County, p. 196, 1897. 

llp 0.34 California. 
I 

85 II.4(5).311.4. Q 11.40 di 3.62 SuRpans Mountain, \V. F. Hille- J. S. Diller, Andesite. In W. T., p. 237 
or 7. 78 hy 10.Q7 'I.ehama County, brand. U.S. G. S. B. 148, ab 30.92 mt 4.18 
an 29.75 il o. 91 California. p. 196, 1897. 

up 0. 34 

86 Il.4.11 .3.4. Q 12.06 di 8. 93 Downieville, H. N. Stokes. H. W. Turner, Andesite Also in U.S.G.S 
or 10.01 hy 11.20 Sierra County, J. G., III, (quartz- A. R. 17, I ab 29.87 mt 3. 25 California. p. 407' 1895. bearing). p. 731, 1896. an 22.80 il 0. 76 

ap o. 34 In W. T., p. 237 

87 II.114.311 .4. Q 14.28 di 2. 41 Poker Flat, \V. F. Hille- H.'W. Turner, Andesite. Also in U.S.G.S 
or 11.12 hy 8. 72 Sierra County, brand. J. G., III, A. R. 17, I ab 28.82 mt 5.10 California. p. 407' 1895. p. 731, 1896. an 26.97 il 0. 61 

up 0.67 In \V. T., p. 237 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P 20 5 1 MnO Inclusive. Sum. Sp.gr. 

88 65.54 16.52 1.40 2.49 2.52 4.88 4.09 1. 95 0.59 0.12 0.39 0.18 0,06 BaO trace 100.73 
SrO trace 

A2.1I 1. 092 .162 .009 .035 .063 .087 .066 .021 .005 • 001 .001 
Li20 trace 

89 59.48 17.25 2.15 4.06 2.67 6.50 3.53 2.27 0.71 0.09 0.93 0.33 0.11 BaO 0.09 100.17 
SrO trace 

A2.11 • 991 .169 .014 .057 .067 .'116 .057 .021 .012 .002 .002 
Li20 trace 

0 

90 63.43 14.20 l. 54 4.56 2.35 5.51 3.49 2.19 1. 50 0.15 0.73 0.11 0.03 BaO 0.06 99.85 
SrO trace 

A2. II 1. 057 .139 .010 .063 .059 .099 . 056 ·. 023 .009 .001 
Li20 none 

-

91 63.39 16:58 l. 41 3.08 2.15 4.76 3~47 2.79 1. 87 0.22 0.44 0.14 trace BaO o.u 100.41 

A2. II 1. 057 .162 .009 .043 .054 .085 . 056 .030 .006 .001 -

' 

9 
. I . 

2 62.09 16.69 1. 45 3.76 1. 93 6.08 3.36 1. 84 1. 47 0.19 0. 32 0. 39 trace SO a 0.10 99.77 
BaO 0.10 

A 2. II 1. 035 .163 .009 .052 . 048 .109 .054 .020 . 004 .003 -

9 3 58.05 15.46 1. 69 5.09 4.84 6.94 2.86 2. 14 2.02 0.10 0.72 0.16 0.14 C02 none 100.28 
s none 

A 1. I . 968 .152 .011 .071 • 121 .124 . 047 .022 . 009 .001 •. 002 
NiO none 
BaO 0. 07 
SrO trace 
Li~O trace 

9 4 57.41 17.71 2.16 5.01 3.38 G.73 3.12 l. 82 1.14 0.20. l. 04 0.24 0.15 C02 none 100.26 s none 

A 1. I • 964 • 173 • 014 .OiO .085 .120 • 050 . 020 .013 .002 .002 
NiO 0.02 
J3a0 0.09 
SrO · 0.04 
Li20 trace 

9 5 61.05 18.30 3.49 1.11 2.59 7. 75 4.06 l. 36 0.71 0.09 trace trace 100.51 2.6()8 

A 3. III 1. 018 .179 .022 .015 .065 .138 .065 • 015 .001 - -

0 

9 6 63.13 16.00 4.34 1. 52 2.07 4.45 3.87 2.G5 2.00 99.54 

A3. Ill 1. 051 .157 .027 • 021 . 0.52 .079 .063 .029 

97 60.41 16.59 3.18 1. 70 2.13 5.26 3.94 1. 70 2.64 1. 94 0.62 0.31 0.07 100.49 

A2.Il 1. 007 .163 . 020 .024 . 053 .094 .064 • 018 .008 . 002 . 001 

98 59.95 15.77 3.34 2.34 2.73 5.84 3.07 2.52 2.00 0.95 0.82 0.26 0.09 C02 none 99.94 
'\ 7.r02 0.02 

F none 
A1. I • 999 .154 .021 .032 .068 .104 .050 .027 .010 .002 . 001 BaO 0.11 

SrO 0.13 

99 58.06 17.43 3.83 1.'91 2.60 6.33 3.34 2.61 l. 88 0.97 0.87 0.27 0.09 C02 none 100.19 

A2. II . 968 .1il • 024 .026 . 065 .113 . 054 .028 .011 .002 .001 

I 
100 60.25 17.90 3.08 2.44 2.44 5.57 4.29 1. 89 1.24 0.20 0.65 0.25 0.06 C02 none 100.33 

SrO 0.07 

A2. II 1. 004 .175 • 019 .034 • 061 .100 .069 .020 .008 .002 .001 

v 

101 62.89 16.42 2.64 2.24 2.50 4.77 4.07 2.15 l. 00 0.55 0.83 0.20 0.08 Cr20a 0. 01 100.45 
BaO 0.07 

.063 
SrO 0.03 

A1. I 1.048 • 161 • 016 .031 . 086 . 066 .023 • 010 • 001 . 001 Li20 trace 

102 62.51 16.62 1.12 3.75 3.30 5.10 4.28 1.86 0.53 0.15 1. 02 0.23 0.10 C'r20a 0. 02 100.76 
BaO 0.11 
SrO 0.03 

A1. I 1. 042 .163 .007 • 052 . 083 • 091 .069 .020 • 013 . 002 .001 Li20 trace 
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88 (l)II.4.3.4. Q 19.56 di 2.00 O~ir, W. F. Hille- W. Lindgren, Granodiorite. In \V. T., p. 237. or 11.68 hy 8.24 lacer County, brand. U. S. G. S. A. R. 14, ab 3~.58 mt 2.09 
01120.85 il 0. 76 California. II, p. 255, 1894. 

ap 0.34 

89 TI.4".3.4. Q 12.48. di 4. 76 Donner Pass, W: F. Hille- W. Linds.en, Granodiorite. In W. T., p. 237. 
or 13.34 hy 8. 73 Placer County, brand. U. S. . S. B. 148, ab 29.87 mt 3. 25 
an 24.46 il 1. 82 California. p. 212, 1897. 

ap 0.67 

90 II.4.(2)3.4. Q 19.44 di 8.29 Near Bangor, W. F. Hille- H. W. Turner, Granodiorite. In '"Y· T., p. 237. or 12. 79 hy 7.60 Butte County, brand. U.S. G. S. A. R. 14, ab 29.34 mt 2.32 
an IG.68 il 1. 37 California. II, p. 482, 1894. 

ap 0.34 

9l (I)II.4.3.(3)4. Q 18.06 di 1.33 Grass Valley, H. N. Stokes. W. LindO'ren, Quartz In W. T., p. 237. or IG. 68 hy 8.43 Nevada County, u.S. G. S. A. R. 17, porphyrite. ob 29.34 mt 2. 09 
on 21.13 il 0. 91 California. II, p. 75, 1896. 

op 0.34 

92 (I)II.4.3.4. Q 18.96 di 2. 29 Nevada City, H. N. Stokes. \V. Lindff.en, Porphyrite. In y,r. T., p. 237. 
or 11.12 hy 8.82 Nevada County, U. S. . S. A. R. 17, ab 28.30 mt 2.09 
an 24.74 il 0.61 California. II, p. 59, 1896. 

op 1. 01 

93 IT.4(5).3.114. Q 10.26 di &,59 Sonora, W. F. Hille- H. W. Turner, Diorite. In W. T.,·p. 239. 
or 12.23 hy 14.91 Tuolumne brand. U. S. G. S. A. R. 17, ob 24.63 mt 2.55 
flU 23.07 il 1. 37 County, I, p. 731, 1896. 

ap 0. 34 California. 

94 n .4(5).311.4. Q 11.28 di ,2. 29 Ttiolumne River, W. F. Hille- H. v..r. Turner, Quartz In \V. T., p. 237 or 11.12 by 13.31 Amador County, brand. U.S. G. S. A. R. 17, diorite ab 26.20 mt 3. 25 
an 28.63 il 1.98 California. I, p. 702, 1896. gneiss. 

op 0.67 

95 11II.411.3.4. Q 14.16 di 8.42 Santa Catalina W.S.T. W. S. T. Smith, Andesite. In W. T., p. 237 
or $. 34 hy 2.60 Island, Smith. Pr. Cal. Ac\ Sci., ab 34.06 mt 3. 25 
an 27.52 il 0.15 California. (3), Geol., I, 

ap 1. 28 No.1, p. 41, 1897. 

96 (I)II.4.113.'14. I Q !8.18 di 3.03 Cross Spur Quarry, R. W. Wood- G. F. Becker, Andesite. ·Also in 
or 16.12 hy 3. 80 \Vashoe, ward. U. S. G. S. Mon. 3, U.S. G. S. ob 33.01 mt 4.87 

I on 18.07 hm 0.96 Nevada. p. 152, 1882. B. 17, p. 33, 
1885. 

In \V. T., p. 239 

97 (l)II.4.3.4. Q 17.64 di 1. 73 Vindicator G. Steiger. F. L. Ransome, Andesite. or 10.01 hy 4. 70 Mountain, U. S. G. S. P. P. 66, ob 33.54 mt 3. 71 
an 22.52 il 1. 22 Goldfield p. 50, 1909. 

hm 0.64 District, 
ap 0. 67 Nevada. 

0 

98 11II.4.3.(3)4. Q 17.58 di 4.32 Columbia Moun- G. Steiger. F. L. Ransome, Dacite. Also in Ec. G., or 15.01 hy 5.06 t:'lin, Goldfield U.S. G. S. P. P. 66, n, p. 680, t\b 26.20 mt 4.87 
l\11 21.41 il 1. 52 District, p. 56, 1909. 1907. 

ap 0.67 Nevada. 

99 11Il.411 .3.114. Q 12.90 di 3. 67 Black Butte, G. Steiger. F. L. Ransome, Andesite. or 15.57 hy 4.\)0 Goldfield U. S. G. S. P. P. 66, ab 28.30 mt 3.48 
on 24.74 il 1.67 District, p. 50, 1909. 

hm 1.44 Nevada. 
ap 0.67 

100 (I)Il.411.3.4. Q 13.32 di 1.54 Masons Butte, H. N. Stokes. J. E. Spurr, Quartz or 11. 12 hy 6.42 Walker River J. G., diorite. ab 36.15 mt 4.41 
fill 23.91 il 1. 22 Valley, IX, p. 593, 1901. 

ap 0. 67 Nevada. 
' 

101 (I)II.4.3A. Q .17.4(\ di 2.41 Chapultepec, F. N. Guild. F. N. Guild, Andesite. or 12.79 hy 5.86 Mexico City, A. J. S., ab 34.58 mt 3. 71 
on 20.02 il 1. 52 Mexico. XXII, p. 167, 1906. 

ap 0. 34 

102 1111.411.3.4. Q 14.04 di 2. 26 Malacate, · F. N. Guild. F. N. Guild, Andesite. or 11. 12 hy 11.56 Popocatepetl, A. J. S., ab 36.15 mt 1. 62 
fl1120.57 il 1. 98 Mexico. XXII, p. 164, 1906. 

ap 0. 67 
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103 60.91 .18.08 2.40 3. 85 3.54 5. 56 4. 16 1.01 0.71 0.33 trace 100.55 2.641 

A3. III 1. 015 .177 .015 .054 .089 .099 .067 .011 .004 -

i 

104 59.61 16.68 2.66 3.56 2. 10 5.58 3.51 2.95 1. 31 0.50 0.73 0.18 0.14 C02 0.14 99.65 

A2. II .994 .164 .017 .050 .053 .100 .056 .032 .009 .001 .002 

. 
105 59. 13 16.97 2.18 4.31 2.38 7.69 3.36 2.57 0.76 0.23 0.68 0. 19 0. 12 C02 trace 100.57 

A2. II .986 .166 . 014 .060 .060 .138 .054 .028 .009 .001 .002 

106 64.95 18.60 2.00 3.96 2. 52 4. 67 2.81 0.94 0.12 0.33 100.90 

A3. III 1. 083 .182 . 013 . 055 .063 .084 .045 .010 .004 

107 64. 25 19.30 1. 70 3.64 2.06 4. 20 2. 71 1. 42 0.37 0.32 0. 12 100.09 

A2. II 1.071 .189 .011 .050 .052 .075 .044 .015 .004 .001 

108 63. 23 16. 73 2.58 3.12 1. 84 6.01 3. 71 1.11 0.48 0. 17 0.40 0. 15 '0.18 C02 none 99. 74 Cl none 
s trace 

Al. I 1. 054 .164 .016 .043 .046 .107 .060 • 012 .005 •. 001 .. 003 NiO none 
BaO 0.03 
SrO none 
Li20 trace 

109 63.10 .18.05 2.37 3.95 2.48 5.96 3.35 . 1.16 '0. 25 0. 21 0. 12 101.00 

A2. II 1. 052 .177 .015 .055 .062 .106 .054 .013 . 003 . 001 

110 62. 75 17.90 2.38 3.74 2.56 5.56 3.40 1. 20 0.12 0.32 0.11 100.12 

A2. II 1.046 .175 .015 .052 .064 .099 .055 • 013 . 004 .001 

111 62. 72 18.30 1. 41 3.65 1. 97 6. 11 3.12 1.46 1. 00 0.'42 0. 17 100.33 

A2. II 1. 045 .179 .009 . 051 .049 .109 .050 .016 .. 005 :oo1 

112 62.45 18.05 2.02 4.00 2.58 5.81 3.27 1.16 0.43 0. 19 o.l.o 100.06 

A2. II 1.041 .177 • 013 .056 .065 .104 .053 . 012 .002 .001 

113 61.95 18.59 1.43 4.41 2.61 5. 23 3.47 0.90 0.89 0. 19 0.12 99.79 

A2. II . 1. 033 .182 .009 .061 .065 .093 
0
.056 .010 .002 .001 

114 61.61 17.95 3.35 3.38 2.09 4.91 3.22 1.04 1.50 0.37 0.19 99.71 

A2. II 1.027 .176 .021 .047 .052 .088 .052 .011 .005 .001 

115 61.40 19. 70 1. 35 4.19 2.27 4. 80 2.80 1.17 2.50 0.33 0.09 100.60 

A2. II 1. 023 .193 .009 .058 .057 .086 .045 .004 . 001 (100. 56) 

116 61.25 17.35 3.42 3.33 2.86 4.67 2.80 1.71 1. 50 0.47 99.36 

B2.lli 1. 021 .170 • 021 .046 .072 .084 .045 .018 .006 

117 61.07 17.55 2. 13 4. 13 2.26 6.28 3.50 0.98 1.37 0. 23 0.47 0.15 0.21 C02 none 100.34 Cl none 
s 0.02 

A1. I 1. 018 .172 .013 .057 .057 .113 "' .056 .010 ,1)()6 .001 .003 NiO none 
BaO 0.02 I SrO none 
Li20 trace 
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ORDER 4. QUARDOFELIC. A USTRARE-Continued. 

SUB RANG. 4. DOSODIC. TON ALOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. · Reference. Rock name. Remarks. 

103 11II. 411 .3.4(5). Q 13.50 hy 13.52 Iztaccihuatl, A. Rohrig. H. Lenk in Felix Andesite. In W. T., p. 239. 
or 6. 12 mt 3.48 Mexico. and Lenk, ab 35.11 il 0. 61 
an 27.52 Btr. G. Mex., II, 

p. 233, 1899. 
l 

104 11II.411.3.(3)4. Q 12.90 di 4. 70 Boquete, W. C. Wheeler. D. F. McDonald, Diorite. 
or 17.79 by 6.2R Panama. U.S. G. S. rec.lab. ab 29.34 mt 3. 94 
au 21.13 il 1. 37 

ap 0.34 

105 II.4(5) .3.411 • Q 10.50 dl 11.09 Boquete, W. C. V\Theeler. D. F. McDonald, Diorite. 
or 15. f.7 hy 5. 38 Panama. · U.S. G. S. rec. lab. ab 28.30 mt 3. 25 I an 23.35 il 1. 37 

ap 0. 34 

106 (I)II.(3)4.3( 4). Q 29.04 hy 11.32 Mont Pelee, A. Pisani. A. Lacroix, Micronorite. Inclusion in 
4''. 01' 5.56 mt 3.02 

Martini~1e, Mont Pelee, andesite. ab 23.58 il 0. 61 
an 23. 3.5 \Vest In ies. p. 550, 1904. 
c 4.39 .. 

107 (1)~1.(3)4.3.4. Q 29.10 by 9. 82 Mont Pelee, A. Pisani. ·A. Lacroix, Cordierite Inclusion in 
or 8.34 mt 2.55 

Martini~te, Mont Pelee, microno- andesite. ab 23.06 il 0. 61 
an 20.02 ap 0.34 West In ies. p. 550, 1904. rite. 
c 5.92 0 

108 (I)II.4.3.4". Q 21.30 di 2. 72 Mont Pelee, W. F. Hille- J. S. Diller, Volcanic dust Er~tion of or 6.12 by 6.57 
Martini~1e, brand. Nat. Geog. Mag., (andesite). ay 20, 1902. ab 31.44 mt 3. 71 

an 25.58 il 0. 76 West In ies. XIII, p. 291, 1902. 
ap 0.34 

109 (1)11.4.(3)4.4. Q 20.70 hy 11.08 Mont Pelee, A. Pisani. A. Lacroix, Andesite. Bomb of Aug. or 7. 23 mt ·a. 48 
Martini~ue, Mont Pelee, 30, 1902. ab 28.30 il 0.4() 

an28. 63 ap 0.34 West In ies. p. 527' 1904. c 0. 71 
I 

110 n)II.4.3".4. Q 20.94 by 10.76 Eruption of Pisani. A. Lacroix, Andesite ash. Collected on or 7. 23 mt 3. 48 Aug. 30, 1902, Mont Pelee, Dominica. ab 28.82 il 0. 61 
an 26.69 up 0. 34 Mont Pelee, p. 531, 1904. 
c 1.12 Martinique. 

111 (I)II.4.3(4).4. . Q 21.06 hy 9. 78 Anse Thurin, A. Pisani . A. Lacroix, Andesite. or 8. 90 mt 2.09 
Martini~1e, Mont Pelee, ab 20.20 il 0. 70 

an 29.47 ap 0. 34 West In ies. p. 573, 1904. 
c o. 71 

112 (I)II.4.3( 4) .4. Q 20.58 by 1i.91 Mont Pelee, A.·Pisani. A. Lacroix, Andesite. Pumice of or 6. 67 mt 3.02 
Martini~1e, Mont Pelee, July 9, 1902. ab 27.77 il 0.46 

an 28.08 ap 0.34 West In ies. p. 527' 1904. c 1.12 

113 "II .4 .311.4( 5). Q 20.52 by 13.10 Eruption of Pisani. A. Lacroix, Andesite ash. 
0 or 5.56 mt 2.09 Aug. 30: 1902, Mont Pelee, ab 29.34 il 0.30 

an 25.02 ap 0. 34 Mont Pelee, p. 531, 1904. 
c 2.65 Martinique. 

114 (1)11.4.311.411 • Q 24.36 hy 7. 97 Piton Pierreux, A. Pisani. A. Lacroix, Andesite or 0.12 mt 4.87 Martinique, Mont Pelee, (quartz-ab 27.25 il 0. 76 
an23. 03 ap 0.34 West Indies. p. 573, 1904. ose). c 2. 86 

115 (I)Il."4.3".4. Q 24.42 hy 11.64 Font Saiht-Denis, A. Pisani. A. Lacroix, Dacite. or 7. 23 mt 2.09 
Martini~e, Mont Pelee, ab 23.58 il 0. 61 

au 23.07 ap 0.34 West In ie~. p. 573, 1904. c 5.30 

116 11Il.4.311.4. Q 23.04 hy 9. 71 Morne de Macouba, A. Pisani. A. Lacroix, An~lesite. or 10.01. mt 4.87 
Martini~1e, Mont Pelee, ab 23.58 il 0.91 

an 23.35 West In ies. p. 573, 1904. c 2.35 

117 11Il.4.3( 4) .4(5). Q 18.48 di 0.92 Mont Pelee, W. F. Hille- J. S. Diller, Andesite E~tion of · or 5.56 by 10.65 Martinique, brand. Nat. Geog. Mag., pumice. ay 8, 1902. ab 29.34 mt 3.02 
an 29.47 il 0. 91 West Indies. XIII, p. 291, 1902. 

ap o. 31 

42423°-17--25 
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CLASS II. · DOSALANE-Continued. 

RANG 3. ALKALICALCIC. TONALASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO 
-
Na20 K 20 H 20+ H 20- Ti02 P20s MnO Inclusive .. Sum. Sp.gr. 

--- ---------------- ---------
118 59.97 18. 13 2.28 3.95 2.44 6.62 4. 11 1.09 0.48 0.72 0. 21 trace NiO trace 100.00 

A2. II 1. 000 .178 . 014 . 055 . 061 .118 .066 . 012 .009 .009 --

119 59.40 18.51 0.77 4. 59 2.45 6.87 3.77 0. 86 2. 12 0.39 99.73 

A3. III .990 . 181 .005 . 064 . 061 .123 .061 . 009 .005 

120 60.15 18.31 2. 75 3.33 2.88 5.75 3. 11 1.61 2.00 0.39 100.32 

A3. III 1. 003 .180 . 017 .046 .072 .103 .050 .. 017 .005 

121 63.50 15.80 1. 91 3.22 2. 32 5.31 3.07 1.54 2.37 0.38 0.05 99.47 

A2. II 1. 058 .155 . 012 .044 .058 .095 .050 .016 .005 --
122 62. 74 13. 67 3.39 4.35 1. 74 6.01 4.25 1. 23 2.02 trace 0.18 0.42 ·co2 none 100.00 s trace 

A2. II 1. 046 .134 .021 .061 .044 .107 .069 . 013 -- . 001 .006 

123 61. 12 17.73 2.52 3.10 2.39 5.45 3.01 2.09 2. 54 99.95 . 2. 582 
I 

A3. III 1. 019 .173 . 015 .043 .060 .097 .048 .022 

124 61.35 15.39 4.41 3.40 3 .. 32 6. 60 . 3. 87 0.95 0.58 99.87 2. 860 

A 3. III 1. 023 .151 .028 .047 .083 .ll8 .063 .010 

125 59.24 18. 16 3.26 3.56 2.84 6.31 . 4. 00 1.31 0. 87 99.55 2.801 

A3. III .987 .178 .020 .050 .071 .ll3 .065 .014 

'I 
126 61.38 15.24 3.31 3.43 2.61 4. 79 3.29 2.05 2.38 0.50 0. 70 0. 10 C02 0.02 99.96 

Zr02 trace 
Cl 0.04 

Al. I 1. 023 .149 .021 .047 .065 .086 .053 .022 .006 .005 . 001 s none 
NiO none 
BaO 0.12 
CuO trace 

127 61.12 16.23 1. 76 3.68 7.05 4. 83 3.01 0. 97 0.41 0.48 0.08 trace 99. 73 

A2. II 1. 019 .159 .Oll . 051 . 176 .086 .048 .010 .006 - --
I 

128 59. 89 15.85 5.21 3.82 4. 15 5.98 2. 77 1.34 0.74 0.48 tract> 0.12 C02 0.02 100.53 
Zr02 .none 
Cl 0.06 

Al. I .998 .155 .032 .053 .104 .107 .045 . 014 .006· - .002 s none 0 
NiO none 
BaO 0.03 
Cu 0.07 

63. 56 ! 15. 43 

Pb none 

129 3.02 2.43 2.55 4.33 4.02 2.11 1. 09 0.!)5 0. 17 SO a 0.05 100.01. 

A2. II 1. 059 .151 .Ol9 . 033 .064 . 077 .064 .025 .012 .001 

130 63. 36 16.35 2. 12 3.05 3.28 4. 79 3.58 2. 92 0.99 0. 13 100.57 

A3. Ill 1. 05"6 .160 . 013 .043 .082 . 086 .058 . 031 .001 

131 61.09 15.96 4. 29 2.03 1. 06 6. 66 2.89 2.51 1. 44 0.95 0.22 99. 10 2. 655 

B2. III 10.18 .1fi6 .. 027 .028 .027 .119 .047 .027 . 012 .002 

132 61.04 15. 72 5.03 2.15 3.61 5.34 4.02 2. 66 0.58 0.45 100.60 

A.3 III 1. 017 .lfi4 .031 .030 .090 .095 .064 . 029 .006 
: 
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ORDER 4 .. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 4. DOSODIC. TONALOSE-Continucd. 

I . 
No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

' --
118 11II.411 .311 .411 • 

Q 12.84 di 3.40 Eruption of May, W. Pollard. J. J. H. Teall, Andesite Fell at or 6.67 hy 8.66 
ab 34.58 mt 3. 25 1902, Mont Pelee, Nature, June 5, pumice. Barbados. 
an 27.80 il 1. 37 Martinique. 1902, p. 130. 

ap 0.34 
I 

119 1111.411.3( 4) .4(5). Q 12.66 di 2.81 Eruption of May 2-3, Pisani. A. Lacroix, Andesite ash. 
or 5.00 hy 11.87 1902, Mont Pelee, Mont Pelee, ab 31.96 mt 1.16 
an 30.86 il 0. 76 Martinique. p.531,1904. 

120 (I)II.4.3( 4) .4. Q 17.·94 hy 10.37 Mont Pelee, A. Pisani. A. Lacroix, Andesite. "Old pumice." 
or 9.45 mt 3.94 MartiJ?,ique, Mont Pe.lee, ab 26.20 il 0. 76 
an 28.63 West Indies. p.573,1904. 
c 1.02 

121 (1)11.4.311 .4. Q 23.58 di 1. 36 Riviere Madame, A. Pisani. A. Lacroix, Perlite. 
or s. 90 hy 8. 70 Guadeloupe, Mont Pelee, ab 26.20 mt 2. 7R 
an 24.74 il 0. 76 West Indies. p.588,1904. 

122 11.4.(2)3.411 . Q 18.36 di 11.63 Island of Grenada, J. B. Harrison. J. B. Harrison. Andesite. In W. T., p. 239. 
or 7. 23 hy 4. 64 West Indies. Rocks of Grenada, ab 36.16 mt 4.87 
an 15.01 ap 0.34 p.lO, 1896. 

123 (I)II.4.311 •114. Q 19.02 hy 9. 70 Old Providence J. J. H. Teall. T. G. Bonney, Andesite. In W. T., p. 239. 
or 12.23 mt 3.48 Island, Min. Mag., VI, \ ab 25.15 
an 26.97 Caribbean Sea. p. 42,1886. 
c 0. 61 

124 !1.4.3.4(5). Q 17.22 di 8.86 Beef Island, P. T.Cleve. P. T.Cleve, Quartz Cf. Hogbom. 
or 5.56 hy 6.58 West Indies. Sver.Vet. Ak. Hand., diorite. B. G. lust. ab 33.01 rut 6.50 
an 21.68 IX, No. 12, p. 35, Ups., VI, 

1871. p. 230, 1905. 
Not in \V. T. 

125 11!1.4(5).3.4. Q 12.00 di 3.16 Marys Point, P. T.Cleve. P. T. Cleve, Quartz Cf. Hogbom, or 7. 78 hy 9.53 St. John Island, Sver. Vet. Ak. Hand., diorite. B. G. Inst. ab 34.00 mt 4.64 
an 27.52 West Indies. IX, No. 12, p. 36, Ups., VI, 

1871. p. 230, 1905. 
Not in W. T. 

126 111!.4.3.4. Q 20.9-l hy 8. 94 Cuyuni River, J: B. Harrison. J. B. Harrison, Diorite or 12.23 rut 4.87 British Guiana. Goldf. Brit. Guiana, gneiss. ab 27.77 il 0. 91 
au 19.18 ap 1.68 - p.40,1908. 
c 0.51 

127 II.4.3( 4).411 • Q 17.3-l hy 22.09 Northwestem . J. B. Harrison. J. B. Harrison, Quartz or 5.56 rut 2 .. 55 District, Gold£. Brit. Guiana, diorite. ab 25.15 il o. 91 
an 23.91 British Guiana. p. 77,1908. 
c 1. 53 

128 II.4.3(4).4. Q 19.32 di 2.44 Mazaruni District, J. B. Harrison. J. B. Harrison, Porphyrite. In W. T., p. 239. or 7. 78 hy 11.22 British Guiana. . Gold£. Brit. Guiana, ab 23.58 rut 7.42 
an 20.69 il 0.91 . p. 61, 1908. 

129 (I)II.4.113.4. Q 19.38 di 2.rl9 Ta~umbina, Fernandez. R. Kiich, Dacite. In W. T., p. 239. or 13.90 hy 5.46 olombia. G. Stud. Colomb., I, ab 33.54 rut 4.41' 
an 17.24 il 1.82 p.125,1892. 

ap 0.34 

130 11!1.411.3.114. Q 15.36 di 2. 69 Cerro Negro de Fischer. R. Kiich, Dacite. In W. T., p. 239. or 17.24 hy 10.86 Mayasquer, G. Stud. Colomb., I, ab 30.39 mt 3.02 
an 19.74 ap 0.34 Colombia. p. 186, 1892. 

131 (I)II.4.3.(3)4. Q 21.18 di 5. 83 Lorna de Ales, Bragard. R. Kiich, Andesite. In W. T., p. 239. or 15.01 WO 0.35 Colombia. G. Stud. Colomb., I, ab 24.03 rut 3. 71 
an 22.80 il 1. 82 p. 145, 1892. 

hru 1. 76 
ap 0. 67 

132 II.4(5).(2)3.114. Q 12.78 di 7.34 Penon de Pitayo, Schroder. R. Kiich, Andeflite. In W. T., p. 239. or 16.12 hy 5.00 Colombia. G. Stud. Colomb., I, ab 33.54 rut 5.57 
an 16.96 il 0.91 p.105,~892. 

bm 1.12 
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CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. TONALASE-Continued . 

. 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ------------- ---------

133 60.05 15.59 6.95 0.65 3. 61 6.43 3.83 1. 76 0.47 o:85 0.25 100.44 2.728 

A2. II 1. 001 .152 . 044 .010 .090 .114 .061 .019 .010 .002 ,, 

134 60.32 16.92 5.88 1.'40 3.52 5.64 3.83 2.42 0.44 100.37 

A3. III 1. 005 .166 • 036 . 019 .087 . .101 .061 .025 

135 57.91 16.45 6.55 2.32 4.59 3.73 3.59 1. 61 . 1. 70 0.37 0.41 0.06 s 0.07. 99.36 2.932 

B2. III . 965 . 161 . 041 .032 .115 .066 .058 • 017 .005 .003 . 001 

136 60.32 17.10 4.74 1.12 2.89 3.51 5.06 2.11 1. 99 o.8i 0.05 trace 99. 70 2.609 

A3.ID 1. 005 . 168 .029 .015 .072 .063 .082 .022 - -

137 57.82 17.31 4.82 2.20 2.40 6.87 3.69 1·. 85 2.02 0.34 0.17 C02 0.31 99.91 2.679 s 0.11 

A2. II • 964 .170 .030 . 030 .. 060 .123 .060 .020 .002 .002 
\ 

I 

138 56.09 16.04 8.81 0.90 3.21 6.09 3.68 1. 79 0.49 0.43 1. 67 0.29 none C02 none 99.49 s none 

A2. II .935 .157 .055 . 013 .080 .109 .060 .019 .021 .002 -

139 64.13 13.15 1.08 6.31 1.08 3.62 3.64 2.32 2.71 0.36 1.19 0.31 0.27 s none 100.26 
NiO none 

A1 •. I 1. 069 .129 .007 .088 .027 .064 .059 .024 .015 .. 002 .• 004 
BaO 0.09 

140 61.69 14.43 1. 23 5.86 2.81 4.97 3.20 1. 72 2.32 0.25 1. 00 0.24 0.30 Cl 0.02 100.08 
s none 

Al. I 1. 028 .142 .008 .082 .070 . 089 .052 .018 .013 .002 .004 
NiO none 
BaO 0.04 

141 53.78 12.69 3.44 8.94 2.58 6.36 2.74 2.27 2.19 1.19 2.28 0.55 0.53 C02 0.08 100.13 
FeS2 0.42 

Al. I • 895 .124 .124 .065 .114 .044 .024 .029 .004 .008 
NiO none 

. 022 BaO 0.09 

142 58.67 14.37 l. 64 6.94 4.65 7.39 3.01 1. 42 2.02 trace 100.11 

A3. III . 978 .141 .010 . 096 .116 .132 . 048 .015 -

143 60.10 14.40 0.87 5. 73 5.10 5.85 4.15 l. 55 1. 70 0.63 0.05 100.13 

A2. II 1. 002 .141 . 005 .079 . 128 . 105 .067 . 017 .008 -

144\ 56.50 15.20 1.60 7.20 5.15 7.28 2.60 1. 52 0.95 l. 62 0.07 99.69 

A2. II .942 .149 .010 .100 . 129 .130 .042 .016 .020 -

145 68.06 14.59 2.61 l. 64 3.88 3.97 3.10 1. 50 0.75 0.31 100.41 

A3. III 1. 134 .143 . 016 . 023 .097 . 071 .050 . 016 .002 

146 67.32 13.76 4.12 1. 44 1. 70 ·4. 32 3.10 2.10 0.76 0.49 0.49 99.60 

A2. II 1.122 .135 . 026 . 020 . 043 . 077 . 050 . 023 . 006 . 007 

I 

147 62.49 15. 14 6.85 l. 95 l. 72 3.53 3.36 2.07 0.63 0.67 0.36 s 0.58 99.35 

B2. III 1. 042 . 148 .043 . 027 . 043 .063 . 054 .022 .008 .005 

148 62.38 17.66 1.50 3.71 3. 27 4.52 3.46 l. 58 0.36 0.64 0.43 0.32 99.83 

A2. II 1:040 . 173 .. 00\} . 051 . 082 .080 .056 .017 .008 .003 .005 
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ORDER 4. QUARDqFELIC. A USTRARE-Conti~ued. 

SUBllANG 4. DOSODIC. 'l'ONALOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 
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133 II.4.3.4.0 Q 15.12 di 7.56 Azufral de Bragard. R. Ktich, Andesite. Iron oxides? 

or 10.56 hy 5. 50 Tuquerres, G. Stud. Colomb., I, In \V. '1'., p. 239. ab 31.96 il 1. 52 
an 20.02 hm6.95 Colombia. p. 151.' 1892. 

ap 0.67 

134 11 II.4'~'.3 .4. Q 13.26 di 4.54 Chimborazo, A. Schwager. Schwager and Andesite. In W. 1'., p. 239. 
or 13.90 hy 6.60 Ecuador. v: Gumbel, ab 31.96 mt 4.41 
an22.2<! hm 2. 72 Geogn. Jhft., Cassel, 

VII, p. 74, 1895. 

135 II.4.113.4. Q 17.28 hy 11.50 Don Pablo, F. v. Wolff. F. v. Wolff, Porphyrite. In W.T., p. 239. 
or 9.45 mt 6.50 Coquimbo, Z. D. G. G., LI, ab 30.39 il 0. 76 
an15.57 hm 2.08 Chile. p. 502, 1899. 
c 3.06 tlp .1. 01 

136 (I)II.4(5) .(2)3.4. Q 10.98 hy 7.20 Aconcagua, R. W. Gray. '1'. G. Bonney. Andesite. Also in 
or 12.23 mt 3.48 Argentina. G. :Mag., XXXVI, Fitzgerald, ab 42.97 hm2.24 
an 17.51 p. 4, 1899. Highest An-
c 0.10 des, p. 321, 

1899. 
In W. 1'., p. 241. 

137 11II.411 .3.4. Q 12.96 di 5.65 Cerros Largos, II. Stokes. F. Tannhauser, Hornblende 
or 11.12 hy 3.63 San Luis, N.J. B. B., XXII, andesite. ab 31.44 mt 6.96 
1\ll 25.02 A1·gentina. p. 599, 1906. 

138 1!.411 .3.4. Q 12.06 di 3.46 San Blas, J. G. Fairchild. Wright 'and Fenner, Andesite Fresh? 
or 10.56 hy 6.40 "Argentina. Bur. Am. Ethn., scoria. ab 31.44 jl. 3.02 
an21.68 hm 8.81 B .. 52, p. 86, 1912. 

tn 1. 57 
ap 0.67 

139 111!.4.'13.4. Q 21.48 hy 11.94 Beinn an Lochain, E. G. Radley. G. S. Grt. Brit., Glassy 
or 13.34 mt .1.62 Pennygael, Mull, Sum Prog. (1912), rock. ab 30.92 il 2.28 
an 15.85 ap 0.67 Scotland. p. 69, 1913. 

140 1!.4.3.4.0 Q 19.26 di 2.32 Mullach Glach, E. G. Radley.· G. S. Grt. Brit., Tholeite. Glassy portion. 
or 10.01 hy 14.42 Pennygael, Mull, Sum. Prog. (1912), Cf. No. 32, ab 27.25 mt 1.86 
an20.02 il 1. 98 Scotland. p. 69, 1913. 11.4.3.3. 

ap 0.67 

141 II11 .411.3.(3)4. Q 11.04 di 10.52 Loch Ba, Gruline, E. G. Radley. G. S. Grt. Brit., Trachyte. 
or 13.34 hy 11.89 Mull, Scotland. Sum. Prog. (1912), ab 23.06 mt 5.10 
an 15.57 il 4.41 p. 68, 1913. 

ap 1.34 

142 II11 .411 .3A. Q 11.28 di 12.40 Eskdale Muir, Wilson. Cited in J. J. H. Teall, Andesite 
or 8.34 hy 16.82 Dumfries, Brit. Petrog., p. 196, (glassy). ab 25.15 mt 2.32 
an 21.68 Scotland. 1888. 

143 1!.4(5).(2)3.~ Q 8.52 di 10.88 Mont de Valais, Pisani. L. Vandernotte, Microdiori te. 
or 9.45 hy 16.20 Brittany, Mass. Armor., ab 35.11 mt 1.16 
an 15.85 il 1. 22 France. p. 128, 1913. 

144 II11 .4( 5) .3( 4) .4. Q 10.44 eli 8.87 Les Rondellieres, Pisani. L. Vandernotte, Biotite 
or 8.90 hy 17.79 Brittany, Mass. Armor., diabase. ab 22.01 mt 2.32-
an25.30 il 3.04 France. p. 125, 1913. 

145 (1)11.(3)4.3.4. Q 30.36 hy 10.62 San Eliseo,. J. Deprat. J. De~rat, . Quartz 
or 8.90 mt 3. 71 Corsica. B. oc. G. Fr. (4), diorite. ab 26.20 ap 0.67 
an 17.79 VI, p. 435, 1906. 
c 1.33 

146 (1)11.(3)4.3.114. Q 30.12 di 3.24 Fabbemala, H. Santesson. P. J. Holmquist, Granite or 12.79 hy 2.80 Karls~ rona, B. Un. Ups., VII, gneiss. ab 26.20 mt 4.87 
an17.24 il 0.91 Blekinge, p. 268, 1906. 

hm0.80 Sweden. 

147 (1)11.4.3.4. Q 25.02 hy 4.30 Palnotjakko! H. Santesson. P. J. Holmquist, Granite. 
or 12.23 mt 5.57 Lapland, B. Un. Ups., ab 28.30 il 1. 22 
an17.51 hm3.04 Sweden. VII, p. 256, 1906. 
c 0.92 

148 1111.4.3.4. Q 21.06 hy 13.35 Ivalojoki, N. Sahlbom. V. Hackmann, Granite or 9.45 mt 2.09 Lapland, B. C. G. Finl., gneiss. ab 29.34 il 1. 22 
an 19.46 ap 1.01 Finland. No. 15, p. 51, 1905. c 3.06 
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CLASS II. DOSALANE-Continued. 
RANG 3. ALKALICALCIC. TONALA8E-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 
--- --- ---------- -----------

149 63. 18 17.03 0.24 6.37 0.92 4. 17 4.44 2.91 0.52 0. 23 80a 0.19 100. 20 

A3. III 1.053 .167 .002 .089 .023 .075 .072 .031 .002 

150 61.27 15.96 .1.88 3.35 n.31 4.33 4.08 2 .. 52 0. 74 0.40 0.32 100. 16 

A2. II 1. 021 . 156 .012 • 047 .133 .077 .066 .027 .005 .002 (100.15) 

151 57.73 16.05 2.54 5.14 1. 93 4.76 4.04 2. 58 2.02 1. 85 0.52 C02 0.20 100. 13 2. 723 
80a 0. 77 

A2.11 .962 .157 .015 .071 .048 .085 .065 .027 .023 .004 

152 58.06 15.44 2. 19 4.24 4.68 6.52 3. 13 1.51 2. 79 1.11 0.21 C02 0.32 100.37 2.659 
80s 0.16 

A2. II .96S . 151 .014 .059 .117 .116 .050 .016 .013 . 001 Org. 0.01 

153 57. 38 16. 92 5. 70 5. 84 2.00 3. 66 4.03 2.08 0. 84 0. 83 trace trace 99. 28 

B3. IV .956 .166 .035 .080 .050 .066 .064 .022 .010 -- -

154 60. so 17. 24 3.95 2.97 2.83 5. 34 2. 69 0.95 0.90 0.22 1.12 0 .. 78 C02 0.05 99.94 
80s 0.10 

A2. II 1. 013 .169 .025 .042 .Oil .O'J5 .044 .010 .011 .005 

155 63. 75 15.24 2.21 3.46 1. 99 5.04 3.64 2. 76 0.71 none 0.51 0.32 Fe82 0.24 99.87 

A2. II 1. 063 .149 .014 .048 .050 .090 .059 .030 .006 . 00:.~ 

156 59.86 17.12 7.54 0.52 ,4.02 5.08 3.08 1. 72 0.25 0. 15 0.22 0.22 99.79 ·2. 75 

A2. II . 998 .168 .047 . 007 .101 .rnn .050 .018 .003 .002 

157 58.09 16.24 3. 74 . 3. 07 3.08 5.88 3.35 2.92 1. 25 0. 25 o:o5 1. 75 80s 0.83 100.50 

A2. II .968 .159 .023 .043 . 077 .105 .054 0 031 - .012 
., 

158 55. 58 . 16.58 5.02 2.72 4. 56 8.16. 3.02 1. 66 0.69 0. 18 0. 18 1.43 80s 0.33 100.11 

A2.II .926 .163 • 031 .038 .114 . 146 .048 . 018 .002 .010 

159 58.98 13.07 3.39 4.35 1. 79 8. 63 3.70 1. 61 1. 41 1. 63 0. 53 99.09 

B2. III .983 .128 .021 . 061 . 045 .154 .060 . 017 . 020 . 004 

160 60. 12 16.82 3. 18 3.27 2.73 4.31 4. 27 2. 70 1.35 0.45 0. 27 C02 0.19 99.78 2.746 
80s 0.12 

A2. II 1. 002 .165 < .02\J .016 .065 .078 .069 .029 .006 .002 

161 60.08 13.90 7.16 3.50 2.91 4.04 3.23 . 2. 35 2.61 99. 78 2. 735 

A3. III 1. 001 .13fi .045 . 049 .073 0 072 . 052 • 025 

162 61.44 15.39 1.73 6.80 2.59 4.35 3.43 l. 88 1. 35 0.41 0.13 80s 0.19 99.69 2. 793 

A2. II 1.024 .151 .011 • 0\:14 0 065 .07& .·055 . 020 0 005 .001 (99. 72) . 

163 60. 72 13.96 2. 80 8. 28 2. 71 4. 20 . 2. 63 1.42 1. 74 1. 80 0.85 8 trace 101. 11 2. 878 

B2. Ill 1. 012 . 136 • 018 .115 .068 .075 .042 . 01.5 . 023 .006 

164 67. 1 13.6 2. 1 1.2 2. 1 4.9 :-3.2 2. 6 2. 1 99.4 
C02 0.5 

B3. IV 1. 118 . 133 . 013 .017 .o5a .0&8 .052 .028 



No. 
I 

Symbol. 

--
149 (I)II .4(5) .(2)3." 4. 

) 

150 II.4(5).(2)3.4. 

151 II.4(5)."3.4. 

152 II.4.3.4.0 

153 II."4."3.4. 

154 "II .(3)4.3".4". 

155 "II.4.(2)3."4. 

156 II.4.3.4.0 

157 II .4".''3.(3)4. 

158 II .4"·.3".4. 

159 II.4.(2)3.4 

160 11IIA(5).(2)3.4. 

161 II.4."3."4. 

162 11.4.3.4.(). 

163 II.(3)4.3.4. 

164 (I)II."4.(2)3. 
(3)4. 

SUPERIOR AN.ALYSES OF FRESH ROCKS. II.4.3.4. 

ORDER 4. QUARDOFELIC. A USTR~RE-Continued ..• 

SUBRANG 4. DOSODIC. TONALOSE-Continued. 

Norm. Locality. Analyst. Reference·. 
~ 

Q 11.58 di 0.96 Zwinfienl;>erg, Heurich. A. Osann, 
01' 17.23 hy 13.29 Me ibocus Mt. Bad. G. L.-A., 
ab 37.73 mt 0.46 Mountains, I II, p. 385., 1893. an17.51 ap 0.67 

Bad~n. 

Q 10.02 di '1.54 Grossachsener M. Dittrich. M. Dittrich, 
or 15.01 hy 16.53 Thai, Baden. Mt. Bad. G. L.-A., 
ab 34.58 mt 2. 78 IV, p. 202, 1901. an 17.51 jl 0. 76 

ap 0.67 

Q 11.40 di 1.61 Staffelhof, . K. Gremse. K. A. Lossen, 
or 15.01 hy 8.62 Nahe River, Jb. Pr. G. L.-A., 
ab34.06 mt 3.48 Rhenish Prussia. X, p. 309 (1889), an 18.07 il 3.50 

ap 1.34 1892. 

Q 13.50 di 6.24 Kronweiler, Bottchar. K. A. Lossen, 
or 8.90 hy l2.93 Saar-Nahe Jb. Pr. G. L.-A., 
ab 26.20 mt 3.24 Gebiet, X, p. 290 (1889), an 23.63 il 1. 98 

ap 0.34 Rhenish Prussia. 1892. 

Q 13.38 hy 9.62 Lauterbach, E. Kaiser. E. Kaiser, 
or 12.23 mt 8.12 Sieben~ebirge, Vh. Nh.Ver. Bonn,. 
ab 33.54 il 1.52 Rhenis 1 Prussia. ' LIV, p. 178, 1897. an 18.35 
c 1. 43 

Q 27.54 hy 7.50 Pulver keller, Stadler. G. Klemm, 
or 5.56 mt 5.80 Odenwald. Nbl. Ver. Erdk. 
ab 23.06 il 2.13 Darm. (4), . an 21.68 ap 1.68 XXVII, p. 21, 1906. c 3. 77 

Q 18.48 di 5.23 Walderlenbach, Surv. lab. C. Chelius, . 
or 16.68 hy 6.14 Hesse. Erl. G. Kt. Res., ab 30.92 mt 3.25 
an 16.68 il 0.91 Bl. Lindenberg, 

ap 0.67 p. 36, 1901. 

Q 19.26 hy 10.10 Ga~enberg, Surv.lab. Chelius and Klemm, 
or 10.01 mt 0.93 I esse. Erl. G. Kt. Res., ab 26.20 il 0.46 
an 23.35 hm6.88 Bl. Neustadt, 
c 1.63 ap 0.67 p. 8, 1894. 

Q 13.86 hy 10.34 Weinheim, Surv.lab. C. Chelius, 
or 17.24 mt 5.34 Hesse. , Erl. G. Kt. Res., ab 28.30 ap 4.03 Bl. Lindenfels, an 18.07 
c 0.92 p. 34, 1901. 

Q 12.06 di 3.49 Felsenmeer, Surv.lab. C. Chelius, 
or 10.01 hy 10.43 Hesse. Erl. G. Kt. Hes., ab 25.15 mt 7.19 Bl. N eunkirchen, an 213.97 il 0.30 

ap 3.36 p. 16, 1901. 
~ 

Q 16.74 di 14.68 Bergfeld, H. Schneider- H. Schneiderhohn, 
or 9.45 wo 1. 74 Westerwald, hohn. Jb. Pr. G. L.-A.,. ab 31.44 mt 4.87 
an14.18 il 3.04 G?rmany. XXX (II), p. 306 

ap 1. 34 (1909), 1910. 

Q 11.28 di 0.89 Ilmenau, Eyme. R. Cronacher, 
or 16.12 hy 9.01 Thuringerwald, In. Diss. Greifs., ab 36.15 mt 4. 64 
an 18.63 il 0. 91 Germany. p. 49, 1909. 

ap 0. 67 

Q 19.80 di 2.84 Suhl, J. Fromme. J. Fromme, 
or 13.90 hy 6.60 Thuringia. Sb. Ph. Med. Soc. ab 27.25 mtlO. 44 

Erl., XXV, p. 30, an 16.40 
1893. 

Q 16.8() hy16. 90 Huyseburge Hau, Eyme. 0. H. Erdmanns-
or 11.12 mt 2.55 Brocken, dorfer, 
ab 28.82 il 0. 76 Harz. Jb. Pr. G. L.-A., an 20.85 ap 0.34 
c 0.10 XXVII, p. 355,1906. 

Q 25.08 hy16.57 Schmalenberg, Hampe. 0. H. Erdmanns-
or 8.34 mt 4.18 Brocken, · dorfer, 
ab 22.01 il 3.50 Harz. Jb. Pr. G. L.-A., an 15.29 ap 2.02 
c 2.45 XXVII, p. 356,1906. 

Q 26.40 di 7.66 Near Erdmanns- \V. Herz. L. Milch, 
or 15.57 hy 2. 23 dorf, N. J ., 1905, II, 
ab 27.25 mt 3. 02 
an 14.73 Riesengebirge, p. 22. 

Silesia. ~ 

391 

Rock name. Remarks. 

Malchite. In W. T., p. 241. 

Hornblende 
diorite. 

Porphyrite. In 'Y· T., p. 241. 

Porphhsite In W. T., p. 241. 
p1tc stone. 

Andesite. in W. T., p. 241. 

Granitic 
"mixed 
rock." 

Granite. 

Granite. In W. T., p. 241. 

Quartz 
diorite. 

Granite. p2 05 high? 

Trachyan-
desite. 

Quartz 
syenite. 

Granite. Not in W. T. 

Quartz Inclusion in 
diorite. granite. 

Cf. No. 268, 
1.4.2.3. 

Quartz 
diorite. 

Quartz. Border of dike. 
porphyry. Cf. No. 36, 

1.4.3.3. 



392 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continu.ed. 

RANG 3. ALKALICALCIC, TONALASE-Continue~: , 
--

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. I Sp.gr. 
I 

---~ ---------.----------

165 61.40 19.98 ].28 4.08 3.67 4.43 2.21 1.33 1.44 99.82 

A3. III 1. 023 .196 . 008 . 057 .092 . OiS . 035 . 014 

166 62.51 14. 81 1.68 2.97 3. 12 5.04 3.49 2.03· l. 52 1.$5 0.51 0.64 C02 0.36 100.53 
LhO trace 

I 

A2. II 1. 042 . 14.5 .011 . 042 .078 . 090 .056 • 021 .023 .004 .009 (100. 57) 

167 60. 23 13. 87 2.46 4. 15 3. 14 7.97 3.21 1. 34 0. 79 l. so 0.61 s 0.48 100.50 

A 2. II 1. 004 .136 . 015 . 058 .079 .143 .052 .014 .023 .004 

168 61.05 15.86 2. 95 2. 14 l. 90 4.09 3.46 3. 18 3.95 1.24 0.44 100.26 

A 2. II 1. 018 .156 • 019 . 030 • 048 .. 0 . 073 . 056 .033 .016 .006 

' 
.o "o ... .. 

69 56. 90 17.34 5. 51 5.23 2. 25 5. 20 4. 27 l.2fi 1.40 0.59 0.08 s 0.21 100.24 
i 1 

A 2. ~I .948 .170 .034 . 072 .056 ,()93 . 069 . 014 .004 .001 
o' 

1 70 60.84 18.75 1.40 3.48 1. 95- 5.32 2.88 2. 13 3. 15 0. 29 100.19 

A 3. III 1. 014 .184 .009 .049 .049 .094 . 047 . 022 .004 

1 71 64.95 16. 11 ~- 16 2.18 2.04 4.68 4.40 l. 53 l. 45 0. 11 trace 100.61 

A 3. III 1. 083 .158 .020 • 031 . 051 .084 . 071 .016 .001 -

1 72 57.49 17.18 5.45 6. 18 3. 23 5.35 2.59 1.59 0.35 0.28 0.02 trace 99.71 

A 2. u .958 .168 .034 .086 '. 081 . 096 .042 .017 .004 - --

1 73 59.95 17.35 1. 44 5.59 2.88 6·. 75 3.30 2. 0'3 1.42 100.76 

A a. III .999 .170 • OO'J .078 .072 .121 . 053 . 022 

1 74 62.24 17.49 1. 37 3,36 2.57 3.44 3.59 3.03 1. 90 0.18 1. 00 100.22 2.78 

A 3. III 1.037 0171 .009 .047 .064 .062 .058 .033 . 013 

1 75 56.58 15.31 6.95 1.50 4.14 7.20 3.28 0 2. 67 l. 49 0.03 l. 35 100.20 2.81 

A 3. III .943 .11)0 .044 .021 . 104 .129 .053 .029 .017 

1 76 58. 50 15.51 5. 13 0.92 5.45 7.32 2. 72 2.33 1. 16 0. 10 0.58 99.72 2.899 

A 3. III .975 .152 .032 . 013 .136 .130 .044 .024 .007 

1 77 62.27 16. 92 2. 40 2.59 2. 87° 4.. 78 4.72 
I 

1. 47 1.22 0. 16 trace Cl 0.07 99.47 2.584 

A ?a. III? 1:038 .166 . 015 .036 .072 . 086 .076 . 016 .OQ2 - 2'fl 

( 

1 78 60. 63 16.96 2. 87 2.31 3.27 6.41 3.58 2.44 1.98 100.45 2.594 

A ?3. III? 1.011 .166 .018 .032 .082 .114 .058 . 026 '2'fl 

1 79 59.29 15. 27 5. 21 
0 

2. 08 4.42 6. 15 3.31 2. 61 1.46 0. 18 Cl 0.04 100.02 2.614 

A ?3. III? .988 .150 .032 .030 . 111 . ·no .053 . 027 .001 2'fl 

1 80 63.18 14.64 1.50 5. 18 2.26 7.69 2. 48 1.57 0.21 1. 36 O.oH 100.48 

A ?'2. n? 1. 053 .144 .009 .072 .057 .137 .040 .017 .010 .006 



SUPERJOH. ANALYSES OF FRESH ROCKS. II.4.3.4, 393 

ORDER 4. QUARDOFELIC. A USTRARE-Continued. 

SUBRANG 4. DO,SODIC. TONALOSE-Continued. 

. . -

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

165 11II.(3)4.3( 4) .4. Q 25.92 hy 15.67 Bii.renstein, Herz. L. Milch, Monzonite. In W. T., p: 243 or 7. 78 mt 1.86 n. Schmiedeberg, N.J. B. B., XII, ab 18.34 
an 21.68 Riesenge birge. p. 211, 1899. 
c 7.04 

166 11II.4.3.4. Q 20.40 di 2.00 Appmanns berg, A. Schwager. Oebbeke and Granite-
01' 11.68 hy 9.08 Bayrischer Schwager, diorite. ab 29.34 mt 2.55 
lUllS. 90 il 3.50 Walcl, Germany. Geogn. Jbft., XIV, 

ap 1. 34 p. 249, 1901. 

167 II.4.3.4. 0. Q 18.54 di 13.34 Steining, E. Lay. A. Frentzel, Diorite~ 
or 7. 78 hy 4.16 n. Passau, Geogn. Jhft., XXIV, nb 27.25 mt 3. 48 
an 19.46 il 3.50 Bayrischer p. 143, 1911. 

np 1. 34 Walcl? Germany. 
-

168 (I)II.4.113.(3)4. Q 17.70 di 1. 30 Giesshi.i bel, · Z. Weyberg. Z. \Veyberg, Andesite. 
or 18.35 hy 4. 33 Bohemia. Ref. N.J., 1912, ab 29.34 mt 4. 41 
an 18.63 il 2. 43 I, ·p. 398. 

169 II.4(5).3.411 • Q 11.70 hy 10.75 Near Huch, C. v. John. v. John and Diorite. 
or 7. 78 mt 7.89 Eisenge birge, Hinterlechner, ab 36.15 ap 1.34 
an 22.24 Bohemia. · Jb. G.R.-A., Wien, 
c 0. 70 LIX (1), p. 149, 

1909. 

170 (I)II.4.311 •114. Q 19.62 by 9.6.') Wolfsgrube, Not state~l. H. v. Foullon, Quartz In W T., P~ 243 
or 12.23 mt 2.09 Ursu_laberg, Vh. Wien. G. R.-A., porphyrite. ab 24.63 il 0.61 
an 26.13 Carinthia. XXIII, p. 93, 1889. 
c 2.14 

I 

171 (I)II.4 .3 .411
• • Q 20.70 di 2.87 Romanszaszka, K. Emszt. Rozlozsnik and Emszt, Banatite. 

I or 8.90 hy 5.06 Krasso-Szoreny, Mt. Ung. G. A., ab 37.20 mt 4. 64 
an HJ. 74 il 0.15 Hungary. XVI, p. 187, 1908. 

172 II.4.3(4).4. Q 16.98 hy 14.44 oszot, K. Emszt. Rozlozsnik and Emszt, Bauatite. 
or 9. 45 mt 7.89 rasso-Szoreny, Mt. Uug. G. A., ab 22.01 il 0.61 
an26.69 Hungary. XVI, p. 189, 1908. 
c 1. 33 

173 II.4(5) .3.4. Q 11.52 di 6.04 Lienz, C. v. John. W. Hammer, Andesite. 
1 or 12.23 hy13.29 Tyrol. Jb. G. R.-A. Wien, ab 27.77 rot 2.09 

LIII, p. 71, 1904. IUl 26.41 

174 (I)II.4.(2)3.(3)4. Q 16.6S hy 9. 70 Piz Glievers Dado, L. Hezner. U. Grubenmann, Granite. 
or 18.35 mt 2.09 Graubunden, pers. com. ab 30.39 il 1. 9S 
IU117. 24 Switzerland. 
c 1. 84 

175 11.4(5).3.(3)4. Q 9.00 di 13.1S Piz Tiarus, L. Hezner. U. Grubenmann, Diorite or 16.12 by 4. 30 Graubunden, pers. com. porphyrite. ab 27.77 mt 0.93 
lUllS. 90 il 2.5S Switzerland. 

hm 6.40 

176 II.411 .3.(3)4. Q 13.02 di 9. 94 Piz Giuf, L. Hezner. F. Weber, Spessartite. or 13.34 hy 9.00 Aar Massif, Btr. G. Kt. Schw., ab 23.06 mt 1.39 
an 23.?5 il 1.06 Switzerland. XIV, p. 77, 1904. 

hm 4.16 ,, 

177 (!)!!.411 .3.411 • Q 14.10 di 2.65 Punta della ~-Rohrig. H. Emmons, Andesite. In W. T., p. 243 or 8.90 by s. 44 Civitate, Q. J. G. S., XLIX, ab 39.82 mt 3. 4S 
IUl 20.57 il 0.30 Capraia Island, p. 142, 1893. 

Italy. 

178 11II.411.3.4. Q 12.90 di 7.07 Pod:pa alla Nave, ·A. Rohrig. H. Emmons, Andesite .. In W. T., p. 243 or 14.46 hy 6.69 apraia Island, Q. J. G. S., XLIX, ab 30.39 mt 4.1S 
IU122. so Italy. p. 141, 1893. 

179 1!.411.3.114. Q 13.20 di 7.99 Monte Patello, A. Rohrig. H. Emmons, Andesite. In W. T., p. 243 or 15.01 hy 7.40 Capraia Island, Q. J. G. S., XLIX, ab 27.77 mt 6.96 
an 19.46 hm0.32 Italy. p. 142, 1893. 

180 II.4.3( 4) .4. Q 23.70 di 3.96 Lava of 1888, L. Ricciardi." G. Mercalli, Andesite. In W. T., p. 243 or 9. 45 hyl2. 69 Vulcano, Gior. 1fin., III, ab 20.96 mt 2.09 
an 24.19 a 3.34 Aeolian Islands. . 110, 1892. p p 
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CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. TONALASE-Continued. 

No. Si02 Al20 3 _Fe20 3 FeO MgO CaO Na20 K20 H20.+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

-- ---- ------ ----------

181 59.27 14.55 2.02 7. 17 3.50 7.76 2. 88 ]. 62 0.36 0.91 0.32 100.36 

A?2. II? • 971 .1113 . 013 .100 . 088 . 138 . 047 • 017 .006 . 005 

182 61.19 17.80 0.87 4.25 3. 7l 6.58 2. 73 2.43 0.40 0.66 100. 62 

Aa.m 1. 020 .174 .005 .059 .093 .118 .044 .026 .008 (100. 83) 

183 56.34 13.95 1.94 6.73 6.41 6.20 3. 10 0. 76 1.04 0.63 2.22 0.44 99.79 

A2. II .939 .137 • 012 .093 .160 .111 .050 .008 .028 .003 

184 55. 16 18.32 2.42 1. 15 2.75 7.04 3.23 1. 10 3.58 0.74 1. 33 99.82 

A2.1I .919 .180 • 015 .058 .069 .126 .052 . 012 .009 . 009 

185 59.94 15.52 2.53 2.00 3.62 6.76 4.46 1.29 3.35 99.47 

B3. IV .999 .152 . 016 .028 .091 .121 .072 .014 

186 63.61 17..64 1.81 2.0\l 3.19 5. 22 4.70 1. 28 0.57 100. 11 

A3. III 1. 060 . 173 .011 .030 . 080 .093 .076 • 014 

187 61.90 17.28 1. 70 5. 76 2. 76 4.68 2.52 1. 80 l. 30 99.70 

A3. III 1. 032 .169 . 011 .080 .069 .084 . 040 . 019 

188 55. 87 18.74 4.88 5.01 ]. 39 8. 20 3.43 l. 55 0.36 0.01 Cl trace 99.45 2.767 

B3. IV . 931 .184 . 031 . 069 .03"5 .146 .055 . 017 -

189 55.46 16.76 5. 15 3.00 2.44 10.00 2.94 1.95 l. 60 0. 21 99.51 2.610 

A3. III . 918 .164 .032 .042 .061 .179 .047 .022 .003 

190 62. 90 18. 29 ].79 4.00 l. 61 5.62 2.91 1. 48 0.90 0. 18 Cl trace 99.77 2.464 

A3. III 1. 048 .179 . 012 .056 . 040 .100 . 047 • 016 .002 

191 59.94 18.40 . 3. 69 2.99 1. 95 6.58 3.43 1.67 0.94 0.02 99.61 2.440 

A3. III . 999 . 180 . 023 .042 . 048 .118 . 055 . 019 -

192 59. 83 17. 82 3.62 4. 60 1. 6,1 6.88 3.31 l. 23 0.52 0.01 99.44 2.635 

B3. IV . 997 .175 .023 .064 .0-11 .123 .053 .014 -

193 60. 60 18.21 ]. 93 4.00 2. 52 5. 95 3. 70 2. 29 none 0. 70 trace 99.90 

A3. III .1. 010 .178 .012 .056 . 063 .106 . 060 .024 .009 -

194 62.00 17.53 2.33 2.51 2. 39 5. 95 3.44 2. 63 1.02 0.59 trace trace 100.39 

A3. III 1. 033 .172 . 014 .035 .060 .106 .055 .028 .007 - -

195 61. 93 16.45 4.66 0.40 2. 94 4.40 4.03 2.20 2.-50 99.51 2. 539. 

A3. III 1. 032 . 161 . 029 .006 .074 .079 .065 .023 I 15° 

196 59. 50 18. 71 2.32 3.96 3.49 5. 10 3.82 1. 18 0.60 1. 68 0.07 100.43 

A2. II .99~ .18a . 014 .055 .087 • 091 .061 . 013 . 021 -

197 64.4 16. 1 3 .. 5 ]. 0 2. 7 5.0 4. 2 1.6 1.1 0.65 trace 100.25 

B3. IV .• 008 
: 

1.073 .158 .022 . 014 . 068 .089 . 068 • 017 -
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OitDEit 4. QUAitDOFELIC. AUSTitAitE-Continued. 

SUBRANG 4. DOSODIC. TONALOSE-Colltillucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Itock name. Itemarks. 

-- -----
181 II.411 .3.4. Q 12.60 di 9.06 Lava of 1888, L. Ricciardi. G. Mercalli, Andesite. In W. T., p. 243. 

or 9. 45 hy16. 40 Vulcano, Gior. Min., III; 
ub 24.63 mt 3.02 Aeolian Islands. p. 110, 1892. (Ill 21.96 up 2.02 

182 II.411 .3( 4).(3)4. Q 14.34 di 3.19 Es£orlatu, C. Riva. C. Itiva, Diorite. 
or 14. 46 hy13.81 ardinia. Atti Ac. Sci. Nap., 
ub 23.06 mt 1.16 (2), XII, No. 9,. 
(Ill 28.91 il 1. 22 

p. 26, 1905. 

183 II(III) .411 .311 • 
Q 11.64 di 4. 91 Canale Perdiera, H. S. Washing- H. S. Washington. Andesite. 01' 4. 45 hy21. 04 

4(5); ub 26.20 mt 2. 78 Monte Arci, ton. A, J. S., XXXVI, 
(Ill 21.96 il 4. 26 Sardinia. p. 587, 1913. 

ap 1. 01 

184 II.4.3(4).4. Q 14.40 hyll. 39 Seddas de Su A. Johnsen. .4. Johnsen, Andesite. Also in 01' 6.67 mt 3. 48 
ub 27.25 il 1. 37 Murta, Abh. Pr. Ak. W., N.J. Cb., 
IU126. 69 up 3.02 San Antioco, Anh. No.2, 1912, p. 738. c 2.04 Sardinia. p. 56, 1912. 

185 II.4( 5) .113.411 • 
Q 11.58 di 12.04 Mokraja Wolno- J. Morozewicz. J. Morozewicz, Andesite. In vV. T., p. 243. or 7. 78 hy 5.02 
ub 37.73 mt 3. 71 wacha, Ref. N.J., 1900,·I, 
unl8 .. 35 Mariupol, p. 394. 

Russia. 
,.. 

Q 14.70 di 2. 22 
186 (I)II.411 .3.411 • 01' 7. 78 hy 9. 41 Tschchera River, L. Lessing and Loewinson-Lessing, Andesite- In W. T., p. 243. 

ab 39.82 mt 2.55 Caucasus. Krikmeyer. Ref. N.J., II, dacite. 
un23.07 p. 239. 

187 II.4.311 .'14. Q 22.26 hy 16.14 Kasbek, L.-Lessing and Loewinson-Lessing, Andesite- In W. T., p. 243. 01' 10.56 mt 2.55 
ub 20.96 Caucasus. . Krikmeyer. Ref., N.J., 1899, dacite. 
uu23.35 II, p. 237. c 2.65 

188 Il.4(5).3(4).4. Q 10.08 di 7.88 Mount Oros, A. Rohrig. H. S. Washington, Andesite. In W. T., p. 283. 01' 9. 45 hy 4. 57 
ub 28.82 mt 7.19 Aegina, Greece. . J. G., III, p. 150, 
uu31.14 1895.· 

189 II.4( 5) .311 •114. Q 9. i2 di 14. in Mount Chondos, A. Rohrig. H. S. Washington, Andesite. In ,V, T., p. 245. 01' 12.23 WO 1.86 
ub 24.63 mt 7. 42 Aegina, Greece. J. G., III, p. 150, 
uu26. 41 il 0. 46 1895. 

190 (I)II.4.3( 4) .4. Q 23.28 hy 9.54 Kosona, A. Rohrig. H. S. Washington, Dacite. In W. T., p. 191. or 8.90 mt 2. iS 
ub 24.63 il 0.30 Me thana, J. G., III, p. 150, 
un27. SO Greece. 1895. c 1.63 

191 (I)II.4.311.4. Q. 15.84 di 2. 72 Kaimeni, A. Rohrig. H. S. Washington, Andesite. In W. T., p. 245. or 10.56 hy 5.98 
ab 28.82 mt 5.34 Me thana, J. G., III, p. 150, 
(Ill 29.47 Greece: 1895. 

192 11II.4.3(4).4. Q 16.98 di 3. 72 Mount Chelona, A. Rohrig. H. S. Washington, Andesite. In W. T., p. 245. 01' 't. 78 hy 7. 66 
ub :li. 77 mt 5.34 Me thana, J. G., III, p. 150, 
un29. 75 Greece. 1895. 

193 11Il.4(5).3.4. Q 12.48 di 2. 72 Santorini, Pisani. A. Lacroix, Micro tinite 01' 13.34 hy 9.59 
ub 31.44 mt 2. 78 Greece. C. R., CXL, p. 974, (andesite). 
(Ill 26.13 il 1. 27 1905. 

194 (I)II.4.3.'14. Q 15.96 di 3. 77 Kalymnos Island, F. Millosevich. F. l\fillosevich, Andesite. or 15.57 hy 6.05 
ub 28.82 mt 3. 48 Aegean Sea. Rend. Ac. Line., 
UU 24.74 il 1. 06 XXI (2), p. 306,1912. 

195 (I)II.4.3.4. Q 16.68 di 1. 30 ·Pergamon, R. Lepsius. R. Lepsius, Dacite. In W. T., p. 245. or 12.78 hy 6.80 
ab 34.06 mt 1.39 Asia Minor. Geol. Attika, p . .169, 
un20. 29 hm3.50 1893. 

I 

196 11II.4.3.4. Q 15.54 hy 11.34 Mount Zan., Pisani. A. Lacroix. Hypersthene 01' 7. 23 mt 3. 25 
ub 31.96 il 3.19 n. Zagoue, N. Arch.' Mus., III, granite. 
(Ill 25.30 Ivory Coast. p. 118, 1911. c 1. 84 

197 (I)II.4.3.4. Q 19.38 di 5.62 Gebel Doukhan, Not stated. J. Couyat, Porphyry. "Porfido rosso." or 9. 45 hy 4. 20 
ub 35.63 mt 1. 39 Egypt. C. R., CXLVII, 
(111 20.29 il 1. 22 p. 989, 1908. 

hm 2.56 
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CLASS II. DOSAL.i)..NE-Continued. ' 

RANG 3. ALKALICALCIC. TONALASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs .JI.1n0 Inclusive. Sum. Sp.gr. 

--- ------------- ------------
198 64.3 16.4 1.85 2.5 3.0 4. 7 4.3 2.0 0.6 0.45 100. 1 

B3.IV 1.072 .160 .012 .035 .075 .084 .069 .021 .006 

199 62.07 17.15 1.87 3.57 2.39 4.84 4.75 2.15 0.97 0 .. 21 0.21 trace 0.26 s 0.08 100.52 

A2. II 1.035 .Hl8 .012 .050 .060 .087 .077 .023 .003 - .004 

200 52.53 14. 16 10.03 7.46 2.72 5.43 3.02 1.85 1.74 0.69 0.61 trace 100.24 

A2. II .876 .139 .063 .104 .068 .096 .048 .020 .009 .004 -

201 64. 10 15.65 6. 66 2.38 l. 44 4.40 2.57 1.71 0.85 99.76 

A3. III 1. 068 .153 .042 .033 .036 .079 .042 .018 

202 58.15 13. 11 2.72 6. 27 2.87 5.51 3.09 2. 73 2.67 0 .. 27 1.84 0.4.0 99.63 

A2.II .969 .128 .017 .088 .072 .098 .050 .029 .023 .003 (99.3) 

203 62.20 16.58 5.00 2.80 4.20 4.40 2.10 1.80 n. d.· 0.37 trace FeS2 0.17 99.62 2.686 

A 3.ID 1.037 .163 . 031 .039 .105 .079 .034 .019 .003 -

2 04 62. 10 16.03 2.55 1.95 2.67 6.05 3.12 l. 48 1.70 1.07 0.71 0.14 traGe F 0.09 99.66 2.565 

A 2. II 1.035 . 1.57 .016 .027 .067 .108 .050 .016 .009 .001 -

2 05 55.90 17.00 5.29 3.64 3.36 8.08 3.27 1.45 0.66 1.31 0.29 trace F ~.09 100.34 2. 781 

A 2. II .932 .167 .033 .050 .084 .145 .053 .016 .016 .002 -

2 06 58.31 18.40 3.70 3.29 2.57 5.74 3.98 2.22 2.08 COs 0.13 100.42 2. 72 

A 3.m .972 .180 .023 ,.046 .064 .103 .065 .023 

2 07 65.3"2 14.03 3.23 4.65 l. 24 5.25 3.46 1.28 1.46 99.92 

A 3. III 1.089 .137 .020 .065 .016 .094 .0.56 .014 

2 08 63.68 16.18 0.93 4.62 2.25 4.84 3.31 2.59 0.31 0.93 0.38 0.02 100.02 

A 2 .II 1. 061 .1ii9 .006 .064 .056 .087 .053 .028 .012 .003 -
2 09 62.38 17.77 0.44 4. 53 1.80 5.01 4.09 1.85 0.55 0.30 0. 86 0.39 0.08 C02 none 100.21 

Zr02 none 

1. I 1.040 .174 .003 .066 .020 
SO a trace 

.063 .045 .089 .011 .003 .001 Cl 0.07 A 
I F none 

s 0.04 
NiO 0.05 
BaO ~one 

2 10 62.38 15.86 1.01 4.33 2.22 4.83 3.65 2.49 1.36 0.99 0. 29 0. 10 99.51 

A 2. II 1. 040 .156 .006 .060 .056 .086 .059 .027 .012 .002 .001 

2 11 57.42 18.53 1.55 5.08 4.72 4.90 2.59 2. 15 2.59 0.60 trace 0.07 100.20 

A 2. II .957 .182 .010 .071 .118 .088 .042 .023 .008 - .001 

2 12 57. 13 14.40 6.03 5.45 3.17 6.81 3.04 l. 41 1.76 0.80 0.18 0.14 100.32 

A 2. II .952 .141 .038 .076 .079 .121 .049 .015 .010 .001 .002 .. 
13 63.85 14.87 • 2. 32 5.07 3."29 4.48 3. 72 1.09 0.11 0.83 0. 08 0.05 ZrOs trace 99.95 

Cl I none 

1. I 1.064 .146 .014 .071 .082 .080 .060 . 012 .010 
s 0.15 - - Cr20s none A 
BaO none 
SrO 0.04 
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ORDER 4. QUARDOFELIC. AUSTRARE-Continued 

SUBRANG 4. DOSODIC. TONALOSE-yontinucd. 

No.I Symbol. Norm. Locality: Analyst. Reference. Rock name. Remarks. 

--
198 (I)II.4.3.4. Q 17.16 di 3.13 Gebel Doukhan, Not stated. J. Couyat, Andesite. 

or 11.68 hy 8. 25 Egypt. C. R., CXLVII, ab 36.15 mt 2. 78 
an 19.46 il 0.91 p. 868, 1908. 

199 IIJI .4(5) .(2)3.4. Q 10.86 di 4.32 Kadero, D. Schimpf£. G. Linck, Malchite. 
or 12.79 hy 9. 02 Kordofan, N.J. B. B., XVII, ab 40.35 mt 2. 78 
an 18.90 il 0. 46 ·Soudan. p. 420, 1903. 

200 II.4".3.4. Q 12.84 di 2. 72 De len, Sprockhoff. G. Linck, Gabbro Al20a corr. for 
01" 11.12 hy 9. 70 Kordofan, N.J. B. B., XVII, porphyrite. P205• ab 25.15 mt14.62 

' an 19.74 il 1. 37 Soudan. p. 435, 1903. "With absorbed 
ap 1. 34 

: granite." 

201 (:t)II.(3)4.3".4. Q 30.84 hy 3.60 Bander Saleh, F. Eichleiter. A. Pelikan, Quartz 
or 10.01 mt 7. 66 Abd el Keri, Ds. Ak. \V. Wien., diorite ab 22.01 hm 1.44 
1\U 21.96 n. Socotra LXXI, p. 85, 1902. porphyrite. 
c 1. 43 Island. 

202 II.4.(2)3.(3)4. Q 14.28 dl 8.93 Ihovitika, Boiteau. A. Lacroix, Hyalo-
or 16.12 hy 9.12 Sakalave C. R., CLVII, andesite. ab 26.20 mt 3.94 
an 13.62 il 3.50 District, p. 20, 1913. 

ap 1. 01 Madagascar. 

203 II.(3)4.3.(3)4. Q 28.08 hy11.56 Palmietkine, H. Eckstein C. B. Horwood, Tonalite. 
or 10.56 mt 7.19 East Rand, & Co. Tr. R. Soc. S: Af., ab 17.82 ap 1.01 
an 19.18 Transvaal. XIII, p. 51, 1911. 
c 4.18 

204 (I)II.4.311.4. Q 22.44 di 3.06 Copper Island, Z. Starzynski. Z. Starzynski, Andesite. 
or 8.90 hy 5.55 Commander B. Ac. Sc. Crac., ab 26.20 mt 3. 71 
an 25.30 il 1. 27 Islands, Ser. A, 1912, 

ap 0.34 Bering Sea. p. 659. 

205 II.4(5).3(4).4. Q 11.46 di 10.15 Bering Island, ~. Starzynski. Z. Starzynski, Andesite. 
or 8.90 hy 3. 70 Commander B. Ac. Sc. Crac., ab 27.77 mt 7. 66 Islands, Ser." A, 1912, au 27.24 il 2. 43 

ap 0. 67 Bering Sea. p. 665. 

206 111!.4(5).3.4. Q 9. 72 di 2.48 Dsun-mo-lun, C. Pfeil. K. Futterer, Porph);ry. 
or 12.79 hy 8. 24 Northeast Durch Asien, ab 34.06 mt 5.34 Tibet. III ( 4), p. 23, 1911. an 25.58 

207 11II.114.3.4. Q 26.82 di 6. 47 Usu, Iburi, Takamine. Pr. G. Soc. Jap., Andesite Notin W. T. 
or 7. 78 hy 4. 20 Hokkaido, 1884? pumice. ab 29.34 mt 4. 64 Japan. an ~8. 63 

208 ''!!.4.3.(3)4. Q 19.02 by 11.67 Ontake Volcano, K. Yokoyama. S. Kozu, Andesite. 
01" 15.57 rilt 1. 39 Japan. pers. com. ab 27.77 il 1. 82 
an 21.68 ap 1. 01 

209 (I)II.4.3.'4. Q 16.26 hy 11.10 Kurokami cmter, J. B. Ferguson. F. A. Perret (Andesite.) Eruption of 
or 11. 12 mt 0. 70 Sakurajima collector. Ash. 1914, ab 34.58 il 1. 67 Volcano, A. L. Day, l\U 21.96 ap 1.01 
c 0.92 n. Kagosh.ima, pers. com. 

Japan. 

210 11!!.4.3.4. 
I 

Eboshidake, K. Yokoyama. S. Kozu, Andesite. Q 16.56 di 2.07 
or 15.01 hy 10.25 Norikura pers. com. 
ab 30.92 mt 1. 39 Volcano, Japan. an 19.46 il 1. 82 

ap 0. 67 

211 II.411.311.(3)4. Q 13.14 hy 18.93 Takahama, C. Sugiura. S. Kozu, Andesite. 
or 12.79 mt 2.32 Izu Province, · pers. com. 
ab 22.01 il 1. 22 Japan. an 24.46 
c 2.96 

212 II.4.3.4.<::) Q 15.84 di 9. 24 Kashima, T. Ohashi. S. Kozu, Olivine 
or 8.34 hy 7.38 · Izu Province, pers. com. anrlesite. 
ab 25.68 mt 8.82 Japan. an 21.41 il 1. 52 

ap 0.34 

213 1.[.4.3.4". Q 20.94 di 1. 36 Yercaud, H. S. Washing- H. S. Wash.intton, Charnockite Cf. No. 214, 
or 6.67 hy 13.74 Shevaroy Hills, ton. A. J. S., X I, (quartz p. 398. ab 31.44 mt 3. 25 
an 20.57 il 1. 52 Madras, p. 328, .1916. hypers-

India. thene 
diorite). 
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CLASS H. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. TONALASE-C:mtinued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO ·N~O K20' H 20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
--- ------------- --- ---------

2 14 63. 52 14. 78 1. 98 5. 01 3. 00 4. 65 4. 22 1. 15 0. 22 0. 91, 0. 10 99. 54 

A 2. II 1. 059 .145 . 013 .. 069 .075 .083 . 068 . 012 ;011 . 001 

2 15 58.54 17.62 l. 89 3.33 2.27 7.25 3.76 l. 62 l. 24 0.04 0. 70 none 0.13 Zr02 0.01 J9.59 
Cl 0.04 

A 1. I . 976 . 173 .012 . 046 . 082 .130 
F 0.05 

.061 . 017 .009 - .002 s 0.04 
Cr~Os 0.01 
BaO 0.04 
SrO 0.01 

216 57.49 18.40 5A6 1.71 3.05 7.61 3.38 l. 99 l. 61. 0.14 100.84 

A3. III • 958 .180 .034 .. 024 .076 .136 .055 . 021 

217 62. 70 16.37 2.81 l. 62 2.50 4.84 4.05 l. 83 l. 79 0.87 0.64 100.02 

A 3. III 1. 045 .160 .018 .022 .. 063 .087 .066 . 020 .008 

2 18 66.53 .15. 96 2.65 2.89 l. 99 2.96 4.05 l. 60 1.11 0.19 99.93 2.740 

A 3. III 1.109 .156 .017 .040 .050 .053 .066 . 017 .003 

2 19 57. 70 16.36 4.20 3.47 3.41 7.32 3.22 2.11 1.14 0.16 . 0. 71 0.14 99.94 
-

A 2. II . 962 .160 .026 . 049 .085 .130 . 052 .022 .009 .001 

2 20 56.40 17.66 5.60 l. 83 3.76 7.24 2.96 2.10 l. 31 0.32 0.66 trace s trace 99.84 : 

2. II • 940 .173 .035 .025 .094 .129 .048 .022 .008 -

2 21 55.99 18.19 4.10 3.85 3.02 8.27 3.28 l. 53 0. 99. 0.20 0. 70 0.13 s trace 100.25 

A 2. II .933 .178 .026 .054 .076 .148 . 053 .016 .009 .001 

2 22 59.39 16.73 5.03 l. 60 3.48 6.98 3.18 l. 32 l. 52 0.72 trace 0.10 100.05 

A 2. II • 990 .164 .031 .022 .087 .125 .052 .014 .009 - .001 
\ 

23 63.80 13.32 3.29 2.30 2.32 4.63 3.13 l. 53 l. 34 0.'19 2.23 0.18 0.24 SO a 0.40 99.60 2.72 
BaO o. 70 

2 

A 2. II 1. 063 .131 .021 .032 .058 .082 .050 • 016 .025 .001 .003 

2 24 58'. 50 17.54 3.32 2.56 2.93 7.04 3.48 1:62 l. 23 l. 41 0.23 0.08 BaO 0.10 100.05 2.495 

A 2. II .975 .172 .021 .036 .073 .126 .056 . 017 .018 .002 .001 

25 62.15 16. 73 2.90 3.22 2. 70 3. 98 3.58 2.81 l. 06 0.14 0.83 trace 0.12 C02 0.04 100.45 2.61 
Zr02 trace 

2 

.030 
Cl trace 

1. r 1. 036 .164 .018 • 044 .068 .071 .058 .010 - .002 s 0.11 A 
Cr20s none 
Nio· 0.08 
BaO none 
SrO none 

' LhO none 

2 26 59.94 15.61 l. 55 6.25 2.53 6.65 ·2. 88 2.06 0.57 0.39 l. 08 0.64 100. 15 

A 2. u • 999 .153 . 010 .087 .063 .119 . 047 . 022 .014 .004 

27 60.26 16.46 1.15 4.87 3.09 5.25 4.23 0.98 2.22 0.22 0.84 0.29 0.08 C02 none 99.97 s 0.03 
2 

.. Cr20a none 
Al. 1 1.004 I .161 .007 .068 . 077 • 094 • 068 . 010 .011 . 002 .001 BaO none 

SrO none 
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ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUB RANG 4. DOSODIC. TONALOSE- Continued. 

No. Symbol. Norm. 
I 

Locality. Analyst. Reference. Rock name. Remarks. 
--

214 11.4.3.4(5). Q 18.24 di 3.!l8 Yercaud, M. Kawamura. Unpublished. Charnocki te. Same specimen or 6. 67 hyll. 05 Shevaroy Hills, as No. 213. fib 35.63 mt 3.02 
an 18.07 il 1. 67 Madras, 

India. 

215 1!.4(5)3.4. Q 10.44 di 7.85 ;Benguet .Road, E. W. Morley. J. P. Iddings, Andesite. or 9.45 hy 7.98 Luzon, pers. com. ab 31.96 mt 2. 78 
an 26.41 il I. 37 Philippine 

Islands. 

216 1111.4(5).3114. Q 11.16 di 6. 91 Antamok River, P. J. Fox. A. J. Eveland, Basalt. or 11.68 hy 4.40 Benguet, Luzon, Philif:' J. Sci., ab 28.82 mt 5.57 
an 28.91 hm 1. 60 Philippine (A), I, p. 226, 

Islands. 1907. 

217 (1)11.4.3.4. Q 18.20 di 2.81 N angah Oeroli, M. Dittrich. J. Schmutzer, Andesite. or 11.12 hy 5.00 Boe kit Loebock, Pr. K. Ac. Wet. ab 34.58 mt 3. 25 
an 20.57. ll 1. 22 Muller Moun- Amst., 1908, 

hm 0.64 tains, Borneo. p. 410. 

218 (1)11.4.(2)3.4. Q 25.74 hy 8. 43 Siboemboem, L. Serrurier. R. D. M. Verbeek, Granite. Not in W. T. or 9.45 mt 3.94 Sumatra. Sum. West K., ab 34.58 
an 14.73 p. 232, 1883. 
c 2.04 

219 1!.4".3.4. Q 12.18 di 9.69 Si Nabun, M. Dittrich. H. Stegmann, Andesite. or 12.23 hy 5. 76 Karoland, N.J. B. B., ah 27.25 mt 6.03 
an 23. 9~ jJ 1. 37 Sumatra. XXVII, p. 444,1909. 

ap 0.34 

220 II.4(5).3( 4).114. Q 11.64 dl 5.62 Sibajak, M. Dittrich. H. Stegmann, Andesite. or 12.23 hy 6.80 Karoland, N.J. B. B., ab 25.15 mt 3.94 
an 28.63 il ). 22 Sumatra. XXVII, p. 441, 1909. 

hm 2.88 

221 II.4(5).3( 4).4. Q 10.02 di 8.68 Su Kanulu, M. Dittrich. H. Stegmann, Andesite. or 8.00 by 5. 95 Si Nabun, N.J. B. B., ab 27.77 mt 6.03 
an 30.30 il 1. 37 Karoland, XXVII, p. 445,1909. 

ap 0.34 Sumatra. 

222 II.4.3( 4).4. Q 17.04 dl 5.83 Tumleo, Kaiser E. Ludwig. S. Richarz, Andesite. 
01' ,7. 78 hy 6.00 Wilhelm Land, N.J .. 13. B., ab 27.25 mt 3. 25 
an 27.24 il ' 1. 37 New Guinea. XXIX, p. 445, 1910. 

hm 2. 72 

" 223 1111.114.3.4. Q 27.42 di 4. 75 Ndoera River, A. Lindner. G. Rack, Andesite. BaO high? or 8.00 hy 3. 60 Flores Island. N.J. B. B., ab 26.20 mt 2.32 
an 18.07 il 3.80 XXXIV, p. 79, 1912. 

hm 1. 76 
ap 0.34 

224 "IT .411 .311 .4. Q 14.34 di 5. 8.1 Tandjoeng Lok. A. Lindner. G. Rack, Andesite. or 9.45 by 4.60 Sumbawa Island. N.J. B. B., ab 29.34 mt 4. 41 
an 27.52 il 2. 74 XXXIV: p. 52, 1912. 

hm 0.32 
ap 0. 67 

225 (I)II.1.3.114. Q 16.80 hy 9.18 Bankfoot House, H. I. Jensen. H. I. Jensen, Dacite. or 16.68 mt 4.18 Glasshouse Pr. Linn. Soc. ab 30 . .19 il 1. 52 
an19. 74 Mountains, N.S. W., 
c 0.51 Queensland. XXXI, p. 169, 1906. 

226 II.4.3.''4, Q 16.14 di 5.10 Glenrock Falls, G. J. Barrows. W. G. 'Voolnough, Granodiorite. or 12.23 hy12.06 Merulam, Pr. Linn. Soc. ab 24. fl3 mt 2.32 
an 23.35 il 2.13 New South Wales. N.S.W ... , 

ap I. 34 XXXIV, p. 797, 
1909 .. ,, 

227 r r .4" .3A(5). Q 14.28 di 0.92 Curra.bubula, W. N. Benson. W. N. Be~son, Hypersthene or 5.56 hy13.97 New South Wales. pers. com. andesite. ah 35.63 mt 1. 62 
an 23.07 il I. 67 

ap 0.67. 
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. CLASS II. DOSA~NE-Continued. 

RANG 3. ALKALICALCIC. TONALASE-Continued. 

·No. S.i02 'Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ ~20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 
------------------- ---------

228 66.86 14. 91' 4.06 3.65 1.28 3.25 4.22 1.49 0.58 0.09 trace 100.39 

A3. III 1.114 .146 .026 .051 .032 .058 .068 . 016 -

22!) 62.56 16.60 1 .. 02 5. 98· 2. 70 4:30 2:98 2.57 0.68 0.18 1.10 0. 17 trace C02 none 100.85 2.773 
Ci trace 
s none 

A2. II 1. 043 .163 .006 .083 .068 .077 .048 .028 .014 .001 - LhO trace ,·, 

230 62.04 16.50 0.66 6.67 3.06 4.56 2.27 2. 14 0.54 0.16 1. 16 0. 19 trace C02 none 99.95 2.789 
Ci trar.e 
s none 

A2. II 1. 034 .162 .004 .093 .077 . 081 .037 .022 .015 .001 -- LhO none 

231 63. 62 14.38 3.29 3.47 3. 13 . 5. 43 4.40 1. 20. 0.06 0.22· 0.72 0.28 C02 none 100.20 2.76 s none 

A2. II 1. 060 . 141 .021 .049 .078 .096 .071 .013 .009 .004 

232 59.35 15.83 5.41 1.76 4.58 6.43 3.38 0. 90 0.83 0.07 0.78 O.:l3 C02 0.06 99.78 2. 86 
FeS2 0.07 

.A2. II .989 .155 .034 .025 .115 .114 .055 .010 .010 .005 

233 56.7-1 15.46 3.08 7.58 2.54 7. 64 3.08 1.59 1.28 1.26 0. 15 trace 100.40 2.906 

A2. II .946 . 151 .019 .106 .064 .137 .050 .017 .016 .001 -

234 61.25 16.53 1.28 s:6o 3. 19 4.95 3. 71 2. 10 1.82 0.82 0.58 0.02 C02 0.40 100.25 

A2. II 1. 021 .. 162 .008 .050 .080 .089 .060 .022 .010 .004 -

235 59. 20 18.03 1.40 2.88 2.51 7.03 2.93 2.28 2.08 1.26 0.40 C02 none 100.00 
I 

A2. II . 987 .173 .015 .040 .063 .125 .047 ~ 024 .016 .006 

236 58. 90 17. 89 2.67 3.42 2 .. 64 6. 40 2.92 1.75 1. 13 1. 32 0.78 0.25 0.09 ;tOO. 16 

A2. II . 982 .175 . 017 .047 .066 . 114 .047 . 019 .010 .002 .001 

237 58.83 19.51 3.28 3.67 1. 64 5:38 2.49 2.22 0.56 1. 24 0.82 0.32 0.08 C02 none 100.04 

A2. II .981 .195 .021 .051 .041 .096 .940 .023 .010 .002 .001 

238 51.65 15.07 2.08 9.65 5.48 6.04 2.57 0.98 1. 85 3.53 1. 15 0.07 C02 none 100. 12 

A2. II .861 .148 . 013 .134 .137 .108 .042 .010 .044 .008 .001 

239 54.01 17.49 6.61 5.60 3. 15 7.26 3.12 1.48 . 0. 93 . 99.65 

A3. Ill . 900 .171 .041 .078 .079 .130 .050 •. 016 

240 59.85 16.90 1.92 5.22 3.12 6.63 3.45 1. 28 0.87 0.84 0.06 100.08 

A2. II .998 .166 .012 .072 .078 .118 .056 .014 .011 -

I 

241 62. !)7 14.75 2.98 3 .. 31 2.12 5.51 3.78 1.21 2.15 0.10 0.07 0.17 99.12 

B2. III 1. 050 .145 .019 .046 .053 .098 .061 .013 .001 - .002 

242 55.33 14. 72 6. 11 5.34 3.91 7.56 3.23 1. 26 1. 57 0. J4 0.53 0.18 99.88 

A2. II .922 .144 .038 .. 074 .098 .135 0 .052 .014 .002 .004 .• oo3 

243 61. 79 16.20 2.64 3.62 1. 96 4.68 3.69 2.98 0.78 1.22 0.28 99.84 

A2. II 1.030 .159 . 017 .050 . 049 .084 .060 .032 . 015 .002 



SUPERIOR ANALYSES OF FRESH ROCKS. II.4.3.4. 401 

ORDER 4. 'QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 4. DOSODIC. TONALOSE:.....Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

228 (1)1!.4.113.4. Q 26.22 by 6.50 Nekeeya, H. C. Jeilkins. A. ·w. Howitt, Quartz 
or 8.90 mt 6.03 Ripon County, Rec. G. S. Viet., I diorite. ab 35.63 
an 16.12 Victoria. (1), p. 40, 1902. 
c 0.41 

229 II.4.3.(3)4. Q 18.48 hy15.12 Willmingongong A. G. Hall. Skeats and Suminers, Dacite. 
or 15.57 mt 1. 39 Creek, Macedon, I G. S. Viet. B. 24, ab 25.15 il 2.13 
an 20.57 ap 0.34 Victoria. p. 17, 1912. 
c 1. 33 

230 1!.4.311 .(3)4. Q 22.38 by 17.47 Cherokees, A. G. Hall. Skeats and Summers, Dacite. 
or 12.23 mt 0.93 Macedon, G. S. Viet. B. 24, ab 19.39 il 2.28 
fill 21.68 ap 0.34 Victoria. p. 17, 1912. 
c 2.55 

231 II.4.(2)3.411• Q 18.(l6 di 8. 71 Cue, E. S. Simpson. C. G. Gibson, Granodiorite. 
or 7.23 hy 5. 75 West Australia. W. Aust. G. S. B.14, ab 37.20 mt 4.87 
an 15.85 il 1. 37 p. 14, 190~. 

232 Il.4.311.4(5). Q 16.80 di 5.18 Mount Margaret Not stated. C. G. Gibson, Diorite. 
or 5.56 hy 9.10 Goldfield, W. Aust. G. S. B. 24, ab 28.82 mt 4.64 
au 25.02 il 1. 52 West Australia. p. 15, 1906. 

hm2.24 

233 1~.4(5).3.4. Q 11.46 di n. 63 Northwest Bay, R. Pohl. F. P. Paul, Quartz 
or 9.45 hy 9. 94 n. Hobart, T. M.P. M., XXV, diabase. ab 26.20 mt 4.41 
au 23.35 il 2.43 Tasmania. p. 316, 1906. 

ap 0.34 

234 111!.4.3.4. Q 15.90 hy 12.22 Slug Creek, Not stated. P. G. Morgan, Diorite. 
or 12.23 mt 1.86 Orikaka District, pers.·com. ab 31.44 il 1. 52 
an 21.13 ap 1. 34 New Zealand. 
c 0.41 

235 "II.4.3"."4. Q 15.36 di 5.13 Coal Point, J. 'S. Maclaurin. Bell and Clarke, Andesite. 
or 13.34 hy 5.82 North Cape, G. S .. N. Z. B. 8, ab 24.63 mt 3.48 
an 28.36 il 2.43 New Zealand. p. 68, 1909. 

I 

236 111!.4.3( 4) .4. Q 15.30 hy 9.37 Aroha, Surv. lab. Henderson and Pyroxene 
or 10.56 mt 3.94 Hauraki, Bartrum, andesite. ab 24.6.'3 jJ 1. 52 
an29. 75 ap 0.67 New Zealand. N. Z. G. S. B. 16, 
c 0.20 . p .. 62, 1913. 

237 (1)II.4.3" .(3)4. Q 21.78 hy 6.87 IGrikiri Creek, Not stated. J. A. Bartrum, Andesite. 
or 12. 79 mt 4.87 Te Puke District, G. S. N. Z. Mines ab 20.96 il 1. 52 
an 24.74 ap 0.67 New Zealand. Statem. (1912), 
c 4.39 p. 141, 1913. 

238 II(1II).4".3(4).4. Q, 10.32 hy24.00 Stillwater Creek, Not stated. P .. G. Morgan, Diorite. 
' or 5.56 mt 3.02 Mohikinui, V•lest- · pers. com. ab22.01 il 6.G9 

an 22.52 ap 2.69 ~ort District, 
c 1. 53 r ew Zealand. 

239 II.4(5) .3( 4) .4. Q 9.18 di 5.66 St. Paul Island, R. Reinisch. R. Reinisch, Basalt. 
or 8.90 hy10.03 Atlantic Ocean. D. Siidp. Exp., II ab 26.20 mt 9.51 
an 29.19 (5), p. 390, 1909. 

240 II.4" .3" .4. Q 14.22 di 5.01 Wandel Island, Pisani. G. Gourdon, Quart7; 
or 7. 78 hy 11.81 Graham Land, Exp. Ant. Fr., diorite. ab 29.34 mt 2. 78 
an26. 69 il 1. 67 Antarctica. Pet. Vol., 

p. 151, 1908. 

241 11II.4.3.411• Q 21.36 di 6.22 Banck Island, E. Zdarek. A. Pelikan, Malchite. or 7.23 by 6.01 64° 511 s., 62° 461 Voy. Belgica, V, ab31.96 mt 4.41 
anl9. 74 il 0.15 W., Danco Land, Petr. Unt., I, 

Antarctica. p. 45, 1909. 

242 !!.411.3.4. Q 11.46 di 9.88 Moreno Island, E. Zdarek. A. Pelikan, Quartz or · 7. 78 by 9.90 64° 4' S., 61 o 20' Voy. Belgica., V, diorite. ab 27.25 mt 8.82 
an 21.68 il 0.30 W., Antarctica. Petr. Unt., I, 

ap 1.34 p. 7, 1909. 

243 (I)II.4.113." 4. Q 16.02 di 2.26 Sounding, Boiteau·. E. Gourdon, · Diorite. Dredged block. or 17.79 hy 6.18 70° s., 81° w. pers. com. ab 31.44 mt 3.94 
an18. 63 il 2.28 Paris, Weddell 

ap 0. 67 Quadrant, 
Antarctica. 

·42423 °-17-26 



402 CHEMICAL ANALYSES' OF IGNEOUS ROC:KS. 

CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. TONALASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--- --- ---------- --- -------

244 58.85 17.48 2.98 3.27 2.53 .6.24 3.56 1..97 2.03 0.82 0.12 99.85 

A2. II .9S1 .171 .019 .046 .063 .112 .057 .021 .010 .001 

245 55.15 17.56 4.12 4.46 3.27 6.94 . . 3.18 .1. 31 1. 88 1. 57 0.21. 99.75 
-. 

A2. II .919 .172 .026 .062 .082 .124 .052 .014 .020. .001 

RANG 3. ALKALICALCIC. TONALASE. · 

I 

1 156.72 15.06 1.73 6.33 2.58 6.61 4.73 0.69 0.51 0.15 4.04 0.40 0.35 CO a none 99.91 

A 2. II< .945 .148 .011 .088 .065 .118 .076 .007 . 051 .003 .005 
.. 

< 

2 50.36 17.37 8.13 .. 4.33 3.57 4.29 4.74 0.08 2.73 0.16 3.10 0.63 0.24 C02 trace 99.73 

A 2. II .839 .170 .051 .. 060 .089 .077 .077 .001 .039 .004 .003 

3 62.32 15.79 3.57 4.61 2.53 3.65 4.51 0.76 l. 89 0.06 0.35 C02 none 100.04 . 
A 2. II 1.039 • l55 .023 .064 .063 .065 .073 .008 .001 . 005 

56.60 17.84 2.55 4.09 3.16 6.28 4.45 0.45 3.20 l. 59 0.14 trace BaO none 100.35 
SrO none 

4 

A 2.II .943 .175 .016 .057 .079 .114 .072 .005 .020 .001 -

60.40 16.89 1.88 3.72 .3. 82 7.25 3.80 0.77 0.20 0.09 0.61 0.16 0.12 C02 none 99.87 
FeS2 0.08 

5 
NiO 0.02 

1. I 1.007 .165 .012 .052 .096 .129 .061 .008 . 008 .001 .002 BaO 0.06 A 
SrO trace 
Li20 trace 

64.67 16.62 0.51 0.76 2.26 9.50 4.10 0.34 0.37 0.08 0.51 0.12 trace BaO 0.02 99.86 .. SrO trace 
6 

2. II 
I Li20 trace 

1.078 .163 ·.003 .011 .047 .169 .066 .003 .006 .001 -A 

60.09 16.43 2.28 3.01 4;37• 5.76 4.52 0. 70 1.16 0.20 0.63 0.12 0.12 C02 0.07 99.80 
SO a trace 

7 

A 1. I 1.002 .161 .014 .042 .109 .103 .072 
FeS2 0.34 

.007 .008 .001 .002 BaO trace 
SrO trace 
LhO none 

61.37 15.41 3.·15 3.89 3.48 4.42 3.76 0.34 2.70 0.29 0.60 0.08 0.47 BaO 0.08 100.04 
SrO trace 

8 

2. II .078 .060 
LisO none 

1.023 .151 .020 .054 .087 .003 .007 - . 007 A 

9 64.22 16.36 2.93 2.50 l. 94 5.85 3.96 0.73 0.84 0.21 trace 
I 

99.54 2.598 

3.m A 1.070 .160 .018 .035 .049 .104 .064 .008 .003 -

0 56.63 17.01 6.15 2.80 4.08 6.83 4.48 0.25 1.17 0.18 0.28 0.05 COs 0.02 100.02 
ZrOs trace 

1 
Cl 0.06 

1. I .944 .164 .039 .039 .102 .121 .072 .003 .002 .002 - s none A 
NiO _none 
BaO none 
Cu 0.04 
Pb none 

1 1 61.80 18.65 2.08 2.49 2.60 6.41 4.51 0.82 0.25 0.50 0.18 0.08 s 0.01 100.66 

A 2.II 1.030 .183 .013 .035 .065" .114 .073 .009 .006 .001 .001 

1 2 61.35 17.84 4.13 2.28 l. 81 6.08 4.39 0.45 0.52 0.32 0.37 99.54 

A 2. II 1.023 .175 .026 .032 .045" .109 .071 .005 .004 .005 

3 56.96 14.65 9.16 4. 87. 1.65 4.56 4.93 0.85 2.10 0.19 0.31 0.09 COs trace 100.32 2.90 I 2. II .949 .144 .058 .068 .041 .081 .079 .009 .004 -
1 

A 



SUPERIOR ANALYSES OF FR.ESH ROCKS. II.4.3.4-IT.4.3.5. 403 

ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 4. DOSODIC. 'l'ONALOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Rema,rks. 

--· 
244 11II .411 • 3 .4. Q 13.86 di 3.59 Berthelot Island, Boiteau. E. Gourdon, Quartz 

or 11.68 hy 6.82 Weddell quad- pers. com. diorite. ab 29.87 mt 4.41 
an 25.85 il 1.52 rant, 

ap 0.34 Antarctica. 

245 II.4(5).3(4).4. Q 11.88 di 3.30 Jenny Island, Boiteau. E. Gourdon, Andesite. 
or 7. 78 hy 8. 75 Weddell quad- pers. com. ab 27.25 mt 6.03 
an 29.47 il 3.04 rant, 

ap 0.34 Antarctica. 

SUBRANG 5. PERSODIC. PLACEROSE. (C. I. P. W., 1902.) 

1 !!.4(5).3.115. Q 10.68 di 10.75 Sheepscot River, M. W. Adams. I. H. O~lvie, Diabase. 
or 3.89 hy 5. 84 Boothbay Ann. . Y. Ac. Sci., ab 39.82 mt 2.55 
an 18.07 il 7.55 quadrangle, XVII, p. 549, 1907. 

ap 1.01 Maine. 

2 Il.4".3.5. Q 9.60 hy 8.90 South Mountain, W. T. Schaller. F. Bascom, Metabasalt. 
or 0.56 mt 5.57 Fairchild U.S. G. S. Rec. lab. ab 39.82 il 5.93 
an 17.79 hm 4.32 quadrangle, 
c 2.96 ap 1.34 Pennsylvania: 

3 II.4.3.(4)5. Q 18.90 hy 12.24 Virgilina, T. L. Watson. T. L. Watson, ''Greenstone'' 
or 4.45 mt 5.34 Granville County, B. G. S. A., XIII, (andesite). ab 38.25 il 0.15 
an18.07 North Carolina. p. 364, 1902. 
c 0.92 

4 II.4(5).3.115. Q 10.32 di 2.91 Little Saganaga A. N. 'Vinchell. A. N. Winchell, Quartz Jn \V. T., p. 
or 2. 78 hy 9. 26 Lake, Am. G., XXVI, gabbro. ab 37.73 mt 3. 71 
an 27.24 il 3.04 Minnesota. p. 352, 1900. 

285. 

ap 0.34 

5 II.4".3".( 4)5. Q 14.46 di 6. 74 St. Augustine W. F. Hille- G. F. Becker, Auglte- InW.T.,p. 
or 4.45 hy10.83 Volcano, brand. U. S. G. S. A. R. 18, bronzite ab 31.96 mt 2. 78 
an 26.69 il 1.22 Cooks Inlet, III, p. 52, 1898. andesite. 

ap 0.34 Alaska. 

245. 

6 (I)II .4.311.5. Q 21.30 di 10.64 English Mountain, W. F. Hille- w. Lindaren, Augite In W. T:, p. 
or 1. 67 WO 2.67 Placer County, brand. U.S. . S. B. 148, granite. ab 34.58 mt 0. 70 
an 26.13 il 0.91 California. p. 212, 1897. 

245. 

ap 0.34 

7 !!.4".3."5. Q 12.90 di 3.99 0~1ir Dlstrict, W. F. Hille- W. Lind <fen, Camptonite. In W. T., p. 
or 3.89 hy 11.91 Iacer County, brand. U. S. . S. A. R. 14, ab 37.73 mt 3.25 
an 22.80 il 1. 22 California. II, p. 262, 1894. 

245. 

ap 0.34 

8 II.4.3.5.0 Q 22.08 hy 13.19 Jen~ J..,ind, W. F. Hille- H. W. Turner, Porphyrite. In W. T., p. 
or i. 67 mt 4.64 C averas County, brand. U. S. G. S. A. R. 14, ab 31.44 il 1.06 
an 21.68 California. II, p. 473, 1894. 
c 1.02 

245. 

9 (I)II.4.3.( 4)5. Q 22.98 di 3.63 Xico Island, A. Rohrig. H. Lenk, , Hornblende lnW.T.,p. 
or 4.45 by 5.02 Lake Chalco, Btr. G. Mex., II, andesite. ab 33.54 mt 4.18 
an 24.46 il 0.46 Mexico. p. 233, 1899. 

245. 

10 II.4(5).3.5. Q 11.34 di 5.40 Mazaruni District, J. B. Harrison. J. B. Harrison, Mica diorite. In W. T., p. 
or 1. 67 hy 7. 70 British Guiana. Goldf. Br. Gui., ab 37.73 mt 8.58 
an 24.74 il 0.30 p. 77, 1908. 

hm0.32 

245 .. 

ap 0.67 

I 

11 11II.411.3.( 4)5. Q 14.70 di 2.22 Mount Burney,· G. Nyblom. P. D. Quensel, Hypersthene 
or 5.00 by 7.55 Smyth Canal, B. G. Inst. Ups., ·andesite. ab 38.25 mt 3.02 
an 28.08 il 0.91 Patagonia, XI, p. 107, 1911. 

ap 0.34 Chile. 

12 (I)II.4.3"."5. Q 18.42 di 2.22 St~rnvik, H. Santesson. P. J. Holmquist; Granite. 
or 2. 78 by 4.36 usehy,· B. Un. Ups., . ab 37.20 mt 6.03 
an27. 52 il 0.61 Smaland, VII, p. 264, 1906. 

Sweden. 

13 1!.411.(2)3.( 4)5. Q 14.22 di 5.50 Kernize, E. ManaBse. E. Manasse, Diorite 
or 5.00 by 2.30 Montenegro. Pr. Soc. Tosc., XIII, porphyry. ab 41.39 mtl3.46 
an 15.57 il 0.61 . 164 1903 . p 



404 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. TON ALASE-Continued. 

No. Si02 ·Al:Pa Fe20 3 FeO MgO CaO Na20 K20 H20+ IHzO'- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--- ---------------- ---------
14 59.48 19.57 3.30 4. 65 1.30 6. 14 3.85 0.46 1.48 100.23 

A3. III • 991 .192 . 021 .065 .033. .110 .662 .005 

15 57.66 18. 15 2.02 6.01 2.06 7.97 3. 86 0.48 1.46 99.67 

A3. III • 961 .178 .• 013 . 083 . 0.52 .143 .062 .005 

16 60. 13 18.13 3. 25 0.91 3.35 6. 54. 3.78 . 077 0.90 l. 45 0.44 0.06 0.27 ZrOs none 100.15 
Cl 0.09 
F 0.02 

AI. I 1. 002 . 178 .020 . 013 .084 .117 . 061 .008 .006 -- .004 s 0.02 
CroOs none 
BaO 0.03 
SrO 0.01 

17 65.48 14.~7 3.51 3.09 l. 09 4.58 4.20 0.72 l. 73 . 0. 83 99.60 2.61 

A3. III 1. 091 .141 .022 .043 .027 .082 .068 .008 .010 
I 

18 58.79 17.51 2. 11 3.87 2.23 . 6.18 4. 84 0.68 2.61 0. 71 1. 21 COt trace 100.74 

A3. III .980 .172 .013 .054 .056 .111 .078 .007 . 015 

19 55.27 16.59 6.03 5. 81 2.80 6.65 4. 23 0.64 1. 59 trace 0.52 trace 100. 1.3 

A3. III .921 .163 .038 . 081 .070 .119 .068 .007 -- .004 -

RANG 4. DOCALCIC. DANDASE. (C. I. P. W., 1902.) 

1 56. 15 17.57 4.22 4.05 Ll. 17 6.72 0.74 2.45 2. 24 trace 0.35 0.82 COs 0.28 99.76 2.84 

A 2. II .936 .172 .026 .057 .104 .120 . 012 .027 - .002 .012 

2 55.48 1.9. 61 4.06 6.05 3.06 8.75 0. 15 1. 94 1.18 100.28 

A 3. III .925 .192 .025 .084 .077 .156 .002 . 021 

3 57.98 18.18 2.00 4. 59 3.67 7. 28 1.26 4.07 0.-15 0. 84 0. 12 100.44 

A 2. II . 966 .178 . 013 .064 .0!)2 .130 . 020 .043 .011 . 001 

RANG 4. DOCALCIC. DANDASE. 

1 52.63 16.76 2.86 10.74 4.33 6.17 1:41 2.29 1.17 0.12 : 0. 62 0.33 0.38 C02 0.10. 99.91 3. 020 

A 2. II .877 .164 . 018 .149 .108 .110 .023 . 024 • 008 . 002 • 005 

2 59. 78 16.43 0.92 6.84 2.94 9.15 1.44 2.36 0.93 0.12 100.~1 

A 3. Ill • 996 . 161 . 006 • 095 . 074 . 164 .023 .026 t 

3 58.61 16.39 2.36 5.53 3:45 6.06 2.04 2.03 1. 94 0.83 0.36 SO a 0.32 99.92 2. 850 

A 2. II . 977 • 161 • 015 .076 . 086 .108 .033 . 021 .010 ·903 

50.85 16.72 4.31 10.25 2.45 7.25 2.01 1. 86 1.15 1. 96 0.57 C02 0.09 99.69 2. 
SO a 0.15 4 976 
Org 0.07 

2. II • 848 .1~4 .027 . 143 . 061 .130 . 032 . 020 . 025 • 004 A 

5 60.50 15.95 6.27 2.89 3.82 6.51 1. 65 2.24 0.84 100.67 2. 69 

A 3. III 1. 008 .156 . 039 • 040 . 096 .116 .027 .023 



SUPERIOR. A,N AL YSES OF FRESH ROCKS. II.4.3.5-II.4.4.3. 405 

ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 5. PERSODIC. PLACEROSE-Cont.inued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

14 (I)II.4.3( 4) .115. Q 17.52 hy 9.11 Shirebeshi, 'Takamine. Pr. G. Soc. Jap. 1884? Andesit~. 
or 2. 78 mt 4.87 Hokkaido, ab 32.49 
an 30.58 Japan. 
c 1.53 

15 II.4(5).3(4)/'5. Q 10.98 di 7.49 Kuni.shi.ri, Takamine. Pr. G. Soc. Jap. 1884? Andesite. 
or 2. 78 hy10.66 Chishima, ab 32.49 rot 3.02 
an 30.86 Japan. 

1G (I)I~.4.3( 4).( 4)5. Q 16.68 di 1. 73 Olongapo, E. W. Morley. J. P. Iddings, 
' 

Andesite. 
or 4.45 hy 7.60 Luzon, pers. com: ab 31.96 mt 2.55 
au 30.30 il 0.91 Phili~pine 

hm 1.44 Islan s. 

17 (I)II.114.3.( 4)5. Q 27.00 di 3.83 Manoe-Bala River, Tillmans. G. Rack, Dacite. 
or 4.45 hy 2.29 Flores Island. N.J. B. B., ab 35.63 mt 5.10 
an 18.07 il 1.52 XXXIV, p. 75, 

1912. 

18 11II.4(5).3."5. Q 11.40 di 5.44 Pokolbin, Not stated. Browne and Pitchstone. 
or 3.89 hy 6.38 New South Walkom, ab 40.87 rot 3.02 
an 24.19 il 2.28 Wales. Pr. R. Soc. N. S. W., 

p. 404, 1911. 

19 II.4(5).3.( 4)5. Q 9. 78 di 3.98 Ca6e Anna E. Zdarek. A. Pelikan, Quartz 
or 3.89 hy10. 78 sterrieth, Voy. Belgica, diorite. ab 35.63 rot 8.82 
an 24.46 il 1.34 Dancoland, V, Pet. Unt., I, 

Antarctica. p. 21, 1909. 

SUBRANG 1-2. PREPOTASSIC. SAGAMOSE. ~C. I. P. W., 1902.) 

1 II.4.4.2.0 Q 19.74 hy16.08 Ping-you-ki, C. Pfeil. K. Futterer, . · Quartz 
or 15.01 ni~ 6.03 Nan-shan, Durch Asien, II diorite. ab 6.29 ap 0.67 
an 31.41 China. (2), p. 47, 1909. 
c 2.04 

2 II.4.4(5).1. Q 20.34 hy15.49 Hokizawa, Not stated. T. Harada, Tonalite. In W. T., p. 247. 
or 11.68 mt 5.80 ·sagami, Jap. Inseln, ab 1.05 
an 43.37 Japan. p. 118, 1890. 
c 1.33 

3 !!.411.(3)4.211• Q 12.84 di 2. 72 Wedel Island, Lassieur. . E. Gourdon, Quartz-mica 
or 23.91 hy13.15 Weddell quad- pers. com. diorite. ab 10.48 mt 3.02 
an 31.97 il 1.67 rant, 

ap 0.34 Antarctica. 

SUBRANG 3. SODIPOTASSIC. 

1 II".4(5).4.3. Q 8.34 hy27. 70 Moyie Sill, M. Dittrich. R. A. Daly, Quartz Also in 
or 13.34 mt 4.18 Purcell Moun- Ros. Fests., p. 217, gabbro. Can. G. S. ab 12.05 il 1. 22 
an 30.58 ap 0.67 tains, 1906. Mem. 38 (I), 
c 0. 71 British Columbia. p. 232, 1912. 

2 II.4.4.3.0 Q 15.78 di 12.13 Glendalough., J.A. Thompson. J. A. Thoms.son, Quartz "Mixed rock." 
or 14.46 hy13.05 County W1cklow, Q. J. G .. , LXIV, diorite. ab 12.05 mt 1. 39 
an 31.14 Ireland. p. 489, 1908. 

3 II.4.(3)4.3(4). Q 19.20 hy15.33 Gruhe, Brocken, Eyme. 0. H. Erdmannsdorfer, Quartz 
or 11.68 rot 3.48 Harz. Jb. Pr. G. L.-A., diorite. ab17.29 il 1. 52 
an 27.24 ap 1.01 XXVII, p. 357, 
c 0.92 1906. 

4 !!.4(5)/14.3(4). Q 9.30 di 1.18 Baste beck, Haefcke. 0. H. Erdmannsdoi.'fer, Mica-augite 
or 11.12 hy17.52 Brocken, Harz. Jb. Pr. G. L.-A., diorite. ab 16.77 mt 6.26 
an 31.14 il 3.80 XXVII, p. 363, · 

ap 1.34 1906. 

5 II.4.114.3. Q 23.40 di 2.16 Unkersdorf, W. Bruhns. W. Bruhns, Porphyrite. In W. T., p. 247 or 12.79 hy. 8.60 Saxony. Z. D. G. G., ab 14.15 mt 9.05 
an 29.47 XXXVIII, p. 752, , 

1886. 



406 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS. II. DOSALANE-Continued. 

RANG 4. DOCALCIC. BANDASE-Continued. 

No. Si02 Al20 3 Fe:Pa FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. I 
----------------------------

6 55.7 18.8' 5.9 1.8 6.0 6.5 1.4 1.8 1.8 99.7 

B3. IV . 926 .184 . 037 . 025 .150 .116 .023 .019 

7 61.35 18.24 2.00 4.62 2.69 6.35 1. 88 1. 80 1.41 trace trace 100. 34 . 2. 790 

A3. III 1. 023 .179 . 013 .064 .067 .114 .030 .019 - -

8 59.84 18.70 2.96 4.20 2.79 6.70 2.28 1. 38 0.70 0.32 0.48 0.07 100.42 

A2. II . 997 .183 .019 .058 .070. .120 .037 .023 .004 . 003 . 001 

9 51.15 15.92 9.34 2.87 6.48 10.40 1.19 1. 61 0.11 0.44 0.06 0.09 99.66 3.19 

A2. II .853 .156 .058 .040 .162 .185 .019 .017 .006 - . 001 

10 63.41 16.50 2.53 3.36 2.74 5.80 1.90 2.26 1. 55 0.10 trace 100.15 2.498 

A 3. III 1. 057 .161 .015 .047 .069 .103 .030 .024 . 001 -
' 

1 1 57.68 18.84 4.96 1.44 4.00 6.05 2.16 2.15 0.90 0.82 0.21 99.96 

A 2. II .961 .185 . 031 .020 .100 .108 .035 .023 .010 .003 

1 2 52.30 16.29 3.20 7.09 4.17 6.90 1. 38 2.44 2.23 0.45. 3.46 0.25 0.07 SO a . 0.11 100.34 

A 2. II .872 .160 .020 .099 .104 .123 .023 .036 .043 .002 . 001 

RANG 4. DOCALCIC. BANDASE. 

58.57 16.10 2.89 6.12 2.33 7.39 2.11 1. 01· 1. 27 0.21 1. 41 0.37 0.18 C02 none 100.07 2.890 
Zr02 0.09 

1 
s trace 

A 1. ~ .976 .158 .018 .085 .058 .132 .034 .011 . 018 .003 .003, Cr203 none 
V20a 0.02 
NiO none 
BaO trace 
SrO trace 
LhO trace 

55.16 17.51 2.62 5.83 4.35 8.50 1. 83 1.08 2.01 0.::.8 0.64 0.21 0.15 C02 none .100.17 2.9021 Zr02 0.02 

1. I .174 .016 .002 .002 
FeS2 0.03 

.919 .081 .109 .145 .029 .012 .008 Cr20a trace 
V20a 0.04 

2 

A 

NiO 0.01 
BaO trace 
SrO trace 
Li20 trace 

3 55.97 15.60 1.21 6.28 6.83 7.31 2.23 1.25 1. 85 0.18 1.11 0.16 0.08 Cr20a 0.04 100.10 

A 2. IJ .933 .153 .007 .088 .171 .130 .036 .014 . 013 .001 .001 

I 56.41 15.19 1. 60 6.24 7.18 6.77 2.21 1. 34 2.00 0 .. 08 0.69 0.05 0.11 Zr02 0.14 100.06 
Cr20a 0.05 

4 

A l.I .940 .149 .010 .087 .180 .121 .035 .014 .009 .002 

5 53.16 15.12 5.95 6.75 4.76 5.74 2.38 1. 54 1. 92 0.38 1. 68 0.09 0.17 C02 0.05 
BaO 0.02 

99.75 2.882 

1. I 
CuO 0.02 

.886 .148 ·.037 .094 .119. .103 .039 .016 .021 .001 .002 A 

50.48 16.33 5.99 7.10 4.08 6.47 2.44 1. 39 2.70 0.46 2.15 0.21 0.16 C02 0.01 100.04 2.886 
8 0.01 6 

.001 
BaO 0.04 

1. I .841 .160 .038 .099 .102 .116 .039 .015 .027 .002 CuO 0.02 A 

7 52.31 '18.35 5.90 11.06 1.00 7 .. 33 2.90 0.49 0.35 99.69 

A 3. III .872 .180 .037 .154 .025 .130 .• 047 .005 
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ORDER 4. QUARDOFELIC: · A US';t'RARE-Continued. 

SUBRANG 3; SODIPOTASSIC-Continued. 

~0. Symbol. Not·m, I Locality. Analyst. Reference. Rock name. Remarks. 

-- I 

G II.4.4.3.0 Q 17.52 hy15.00 Fuchs berg, W. Herz. L. Milch, . Lam pro-
or 10.56 mt 5.80 Riesengebirge. N.J. B. B., XV, phyre. ab 12.05 hm 1.92 
an32.25 p. 182, 1902. 
c 2.65 

7 ~~'II.4.4.3(4). Q 22.98 hy13.43 Taufers, T. Panzer. F. Becke, Tonalite. Of. No. 55, 
or 10.56 mt 3.02 Rieserferner, Ds. Ak. W. Wien, II.4.3.3. ab 15.72 
an 31.69 Tyrol. LXXV (1), p. 160, 
c 1.63 1913. 

8 11II.4.(3)4.3( 4). Q 18.66 hy11.18 Brixen, C. v. John. W. Petrascheck, Tonalite 
or 12. 79 mt 4.41 Tyrol. Jb. G. R.-A., Wien, gneiss. ab 19.39 il 0. 61 
an 30.58 ap 1.01 LIV, p. 62, 1905. 
c 1. 33 

9 II(III).4'1 .4.3. Q 10.20 di 14.04 Seven Pagodas, P. Bruhl. T. H. Holland, Augite Also in 
or 9.45 hy 9. 70 Chin~elput Rec. G. S. Ind., diorite. Q.J. G. S., ab 9. 96 mt 8.12 
an33.36 il 0.91 District, Madras, XXX, p. 35, 1897. LIII, p. 409, 

ap 3.68. India. ·1897. 
In W. T., p. 247. 

10 (I)II.4.(3)4.3, Q 25.56 hy11.12 Singalang K. Sillib. A. Merian, . . Hypersthene In W. T., p. 247. 
or 13.34 mt 3.48 Volcano, N.J. B. B., III, andesite. ab 15.72 ap 0.34 
an 27.80 Sumatra. p. 302, 1885. 
c 0. 71 

11 11II.4.114.3(4). Q 17.82 hy10.00 Beesons Island, J. J. Maclaurin. Fraser and Adams, Hypersthene 
or 12.79 mt 3.02 Coromandel, G. S. N. Z. B. 4, andesite. ab 18.34 il 1.52 
an 30.02 .hm2.88 Haurakj, p. 82, 1907. 

' ;-· c 1. 94 New. Zealand. 

12 II.4(5 ).(3)4.(2)3. Q 9.48 di 3.17 Mount Albert, Not stated. P. G. Morgan, Mica 
or 20.02 hy13.86 Waitahu, pers. com. vogesite. ab 12.05 mt 4.64 
an 28.08 il 6.54 .. Reefton District, 

I 
ap 0. 67 New Zealand. 

SUBRANG 4-5: PRESODIC. BANDOSE. (C. I. P. W., 1902.) 

1 Il.4.4.4.0 Q 21.66 di 2.07 Stone Run, W.F.Hille- A. G. Leonard, Quartz In W. T., p. 247. 
or 6.12 hy11.64 Cecil County, brand. Am. G., XXVIII, diorite. ab17.82 mt 4.18 
an 31.41 il 2. 74 Maryland. p.146, 1901. 

ap 1.01 

(. 

2 II.4.4.4.0 Q 13.98 di 1. 36 Octoraro Creek, W.F.Hille- A. G. Leonard, Quartz In W. T., p. 247. 
or 6.67 hy18.02 Cecil County, brand. Am. G., XXVIII, diorite. ab 15.20 mt 3. 71 
an36.97 il 1.22 Maryland. p. 146, 1901. 

ap · 0.67 

3 II(III) .4( 5) .114 .4 Q 9. 78 di 5.40 Triadelphia, W.F.Hille- G. H. Williams, Biotite In W. T:, p. 247. 
or 7. 78 hy23.58 Montgomery brand. U.S. G. S. A. R.15, diorite. o.b 18.86 mt 1. 62 
o.u28.63 il 1. 98 County, p. 673, 1895. 

ap 0.34 Maryland. 

4 II11 .411 •114.4. Q 10.50 di 4. 73 Georgetown, W. F. Hille- G. H. Williams, Biotite In W. T., p. 247. 
or 7. 78 hy24.95 District of brand. U.S. G. S. A. R.15, diorite. o.b 18.34 mt 2.32 
an 27.80 il 1. 37 Columbia. p. 673,1895. 

5 Il.4'1 .(3)4.4. Q 12.36 di 1. 57 Crooked Creek, F. F. Grout. F. F. Grout, Diabase. 
or 8.90 hy16.15 Pine County, J. G., XVIII, ab 20.44 mt 8.58 • an 25.85 il 3.19 Minnesota. p.648,1910. 

ap 0.34 

6 II.4(5).114.4. Q 9.60 di 1. 61. Kettle River, F. F. Grout. F. F. Grout, Porphyritic 
or 8.34 hy14.19 n. Hinckley, J. G., XVIII, diabase. ab 20.44 mt 8.82 
an 29.47 il 4.10 Minnesota. p.650,1910. 

o.p 0.34 

7 II.4(5).4.(4)5. Q 9. 60 dl 0.49 Granite Falls, H. N. Stokes. W. S. Bayley, Gabbro. In W. T., p. 247. 
or 2. 78 hy17.68 Yell ow Medicine U.S. G. S. B.150, o.b 24.63 mt 8.58 
an 35.58 County, p.286,1898. 

Minnesota. 
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CLASS II. DOSALANE--oContinued. 

RANG 4. DOCALCIC. BANDASE-Continped. 

No. Si02 A120 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

---------------- --- -----------
8 56.74 18.80 0.15 6.91 5.57 7.34 2.32. 0.77 1. 09 0.20 0.07 99.96 2.876 

A2.1I .946 .184 .001 .096 .139 .131 .037 .008 .001 .001 27° 

"' 
9 61.58 15.89 2.19 5.50 2.69 6.49 3.04 0.51 1. 26 0.16 0.63 0.12 0.20 C02 none 100.38 

FeS2 0.06 

A1 •. I 1.026 .156 .014 .076 .067 .116 .049 .006 .008 .001 .003 NiO trace 
BaO 0.06 
SrO trace 
Li20 trace 

10 57.25 18.215 -L f.l.4:· . 4. 73 4.57 8.12 2.85 0.99 0.65 0.31 0.42 9.18. 0.11 Zr02 0.01 100.01 
s none 

AI. I .954 .179 :· .009 .065 .114 .145 .046 .011 .005 .001 .002 BaO 0.05 
SrO 0.08 

11 57.04 19.11 4.37 2.48 3.94 7.34 3.48 1.'16 1. 09 0.47 0.08 0.12 BaO trace 100.70 
SrO 0.02 

A2.1I .951 .187 .027 .035 .099 .131 .056 .013 .006 .002 Li20 trace 

12 56.51 18.10 4.26 2.68 4.52 8.15 3.23 1.15 0.69 0.48 0.14 0.11 Cr20a trace 100.10 
BaO 0.04 

A1. I .942 .177 .027 .038 .113 .145 .O.'i1 .013 .006 .001 .002 
SrO 0.04 
LhO trace 

13 53.19 17.12 4. 35 5.16 3.98 9.39 2.79 0.28 1. 21 0.17 1.34 0.13 trace FeS2 0.94 100.05 
BaO trace 

A2. II .887 .027· .072 .100 .168 
-. 

.168 .045 .003 .016 .001 -

14 63.77 19.13 1.66 1. 15 4.29 5. 63 2.20 0.99 0.60 0.17 0.02 0.20 C02 0.14 99.95 
FeS2 trace 

A2.TI 1.063 .187 .010 .017 .107 .101 .035 .011 .002 .003 
CuS trace - . 

15 62.90 18.20 1.28 4.30 2.52 6.76 3.18 1.32 0.15 0.33 0. 14 101.08 

B2. III 1.048 .178 .008 .060 .063 .121 .052 .014 .004 . 001 

16 62.55 18.75 2. 40' 3.52 2.84 6.52 3.07 1. 07 n. d. 0. 19 trace 100.91 

B3. IV 1.043 .184 .015 .049 .071 .116 .050 .012 .002 -

17 61.90 18.81 1. 82 4.30 2.42 6. 92 3. 17 1. 07 0. 10 0.35 0. 15 101.00 

B2. III 1.0321 .184 .011 .060 .061 .123 .051 .011 .004 .001 

18 61.88 18.30 1. 97 4.32 2. 71 6.32 3.17 1.09 0. 19 0.31 0.09 100.35 

A2. II 1.031 .179 .012 .060 .068 .113 .051 .012 .004 -

19 61.65 18.64 2.20 4.35 3.08 6.08 3.05 1. 08 0.12 0.25 0.06 100.57 

A2. II 1.028 .183 .014 .061 .077 .109 .049 .012 .003 - . (100. 56) 

20 61.45 18.71 2.30 4.23 2.45 6.07 3.06 1. 06 0.50 0.32 trace 100.15 

A3. III 1.024 .183 .014 .058 .061 .108 .049 .011 .004 -
• 

21 61.45 18.61 2.02 4.95 2.58 6. 60 3.30 1. 05 0.12 0.32 0.09 100.15 

A2. II 1.024 .182 .013 .069 .065 .118 .053 .. 011 .004 -
22 61.25 18.90 2.12 3.69 2.87 6.78 2.74 1. 18 0.87 0. 19 100.59 

A3. III 1.021 .185 .013 .051 .072 .121 • 044 .013 .002 
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ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUB.RANG 4-5. PRESODIC. BANDOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. I 

--
8 II .4" .4 .4". Q 11.16 hy26. 44 Mount Morrison, L. G. Eakins. W. Cross, Enstatite· In W. T., p. 249. 

or 4. 45 mt 0.23 Denver, U.S. G. S. B.148, diabase ab 19.39 ap 0. 30 
an 35.58 Colorado. p.159, 1897. porphyry. 
c 1.12 

9 II.4.(3)4.( 4)5. Q 21.48 di 2. 75 Karluk, W. F. Hille- G. F. Becke~, Diorite. In W. T.; p. 249. 
or 3.34 hy12.86 Kadiak Island, brand. U.S. G. S. A. R.18, ab 25.68 mt 3.25 
an 28.08 il 1. 22 Alaska. III,p.42,1898. 

ap 0. 34 

10 1!.4(5).114.4. Q 10.86 di 4.51 Lake Tartarus, W. C. Wheeler. J. S. Diller, Basalt. 
or 6.12 hy16. 20 n. Lassen Peak, U.S. G. S. rec.lab. ab 24.10 mt 2.09 
an 33.92 il 0. 76 California. 

ap 0. 34 

11 II4(5).(3)4.4. Q. 11.10 di 2.81 Suppans Mountain, W. F. Hille- J. S. Diller, Andesite. Inclusion in 
or 7.23 by 9.13 Tehama County, brand. U, S. G. S. B.148, No. 84, ab 29.34 mt 6. 26 
an 32:80 il 0.91 California. p. 196, 1897. II.4.3.4. 

In W. T., p. 249. 

12 II.4(5).(3)4.4. Q 10.98 di 6.32 Lassen.Peak, W·. F. Hille- J. S. Diller, Quartz In W. T., p. 249. 
or 7.23 hy 9.26 California. brand. U. S. G. S. B. 79, basa1t. ab 26.72 mt 6.26 
an31.41 il 0.91 p. 29, 1891. 

ap 0;34 

13 II.4".4.5. Q 11.10 di,l0.04 Grass Valley, H. N. Stokes .. W. Lind<f'en, Diabase. In W. T., p. 249. 
or 1.67 hy 9.01 Nevada County, U:. S. . S. A. R. 17, ab 23.58 mt 6. 26 
an 33.36 il 2.43 California. II, p. 71, 1896. 

ap 0.34 

14 (I)II.(3)4.114.4. Q 28.20 hy 11.76 Esseq ui bo River J. B. Harrison. J. B. Harrison, Granitite Also in 
or 6.12 mt 2.32 (average sample), Rep. G. Ess., etc., gneiss. Gold£. Br. ab 18.34 il 0.30 
an 28.08 British Guiana. Rivers, p. 34, Gui., p. 40, 
c 4.18 1900. 1908. 

In W. T., p.193. 

15 "II.4.(3)4.4. Q 18.66 di 1.40 Mont Pelee, A. Pisani. A. Lacroix, Andesite. Eruption of 
or 7. 78 hy 11.94 Martinique, Mont Peiee, January, ab 27.25 mt 1. 86 
an 31.14 il 0.61 West Indies. p. 527, 1904. 1904. 

ap 0.34 

16 (I)II.4.(3)4.4. Q 20.16 hv 11.32 Mont Pelee, A. Pisani. . A. Lacroix, Andesite. Lapilli of 
or 6.67 nit 3.48 Martinique, Mont Pelee, Aug. 30, 1902. ab 26.20 il 0.30 
an 32.25 West Indies. p. 527, 1904. 
c 0.61 

17 (I)II .4. (3)4.411• Q 18.96 hy 12.04 Le Precheur, A. Pisani. A. Lacroix, Andesite. " 
or 6.12 mt 2.55 Martinique, Mont Pelee, ab 26.72 il 0.61 
an 33.08 ap 0.34 \Vest Indies. p. 573, 1904. 
c 0.20 

18 "II.4.(3)4.4. Q 18.90 hy 12.61 Mont Pelee, A.' Pisani. A. Lacroix, Andesite. Mean of 8 
or 6.67 mt 2. 78 Martinique, Mont Pelee, analyses, ab 26.72 il 0.61 
an 31.41 West Indies. . p. 527' 1904. 1902-1904. 
c 0.31 " 

19 11II.4.(3)4.4. Q 19.38 hy 13.51 Mont Pelee, A. Pisani. A. Lacroix, Andesite May, 1902. 
or 6.67 mt 3.25 Martinique, Mont Pelee, . obsidian. ab 25.68 il 0.46 
an 30.30 West Indies. p. 527' 1904. 
c 1.33 

20 (I)II.4.(3)4.4. Q 22.02 hy 11.38 Riviere Claire, A. Pisani. A. Lacroix, Andesite. Old bomb. 
or 6.12 mt 3.25 Martinique, Mont Pelee, ab 25.68 il 0.61 
an 30.02 West Indies. p. 573, 1904. I c 1.53 . 

21 11II.4.(3)4.411• Q 17.22 hy 13.36 Mont Pelee, A. Pisani. A. Lacroix, Andesite. Scoria of 
or 6.12 mt 3.02 Martinique, Mont Pelee, Jan. 25, 1903. ab 27.77 il 0.61 
an 32.80 West Indies. p. 527' 1904. 

22 (I)II.4.114.4. Q 19.74 hy 11.95 Colson, A. Pisani. A. Lacroix, Dacite. 
or 7.23 mt 3.02 .Martinique, Mont Pelee, ab 23.06 il 0.30 
an 33.64 West Indies. p. 573, 1904. 
c 0. 71 
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CLASS II. DOSALANE~Continued. 

RANG 4: DOCALCIC: BANDASE...:....Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20' :I K20 H 20+ H 20- ·Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
--- --- ------------- --------- ---

23 61.25 18. 50 1. 72 4.32 2.87 6.35 3.38 0.96 0.20 ... 0.48 0.12 100.15 
i.· ··t· 

·' 
A2.1I 1. 021 .181 .011 .060 .072 .114 .055 .010· ~ :•, 006 .001 

24 61.20 19.61 2.35 4. 20 3.04 6.01 3.22 0.76 n. d. 0.46 0.06 100.91 

B2. III 1.020 .192 .015 •.. 0.58 .076 .107 .052 .oos .006 -

25 60. 60 18.63 1. 77 5.10 2.76 6.52 2.80 0.97 0.25 0.56 0.09 100.05 
I 

A2. II 1. 010 .183 .011 .071 .069 .116 .045 .010 .007 -
I? "J 

.') '· 
26 60.25 19.05 1. 35 4.72 3.34 6.85 3.40 0.98 0.62 0.37 100.93 

. 
... 

B3. IV 1. 004 .187 .009 .065 .084 .122 .055 .010 ; . .. 005 
. .. 

, I!: 
!j:, 

27' 60. 25 18.30 2.78 3.61 2. 73 6. 75 2.98 1. 09 0.68 0.48 0.09 100.04 

A2.11 1.004 .179 .018 .050 .068 .121 .048· ~ 012 .006 -
I 

28 "60.01 17. 54 2.88 4.30 2. 76 6.80 3.41 0.89 0.30 0. 10 0.45 0. 15 0. 18 COs ·Done 99.85 
Cl none 
s trace 

Al. I 1.000 .172 .018 .060 ·:069 .121 .055 .009 .. .006' . 001 .003 NiO none 
BaO 0.03 
SrO none \ 
LisO trace 

29 59.95 19.40 2.25 4.59 2.84 6. 75 3. 10 0.78 0. 62 0. 23 0.09 100.60 
• . 

A2. II .999 .190 .014 .064 .071 . 121 .050 • ·008. .-003 --

30 59.90 17.40 3.54 4.50 2. 25 6. 70 3.35 0.54 0.50 0.55 0.11 trace SO a 0.48 100.23 
Cl 0.10 
SrO trace 

A2. II .998 ,171 .022 .063 .056 .120 .054 .006 .007 .001 

31 58.30 19.43 4.40 3.33 2.64 7.46 3.07 0.88 0.37 0.49 0.22 100.57 

A2. II· .973 .190 .028 .046 .066 .133 .050 .009 .006 .002 

32 58.20 19.60 3.12 3.42 4.06 6.97 2.77 1. 12 1. 04 0. 52 trace 100.82 

A3. III .970 .192 .019 .047 .102 .124 .045 .012 .·007 -

33 58. 10 19.06 3.37 4.20 3.37 7.84 2.33 i.37 0.87· 0.64 101. 15 

B3.IV .968 .187 .021 .058 .084 .140 .037 .015 .008 

34 57. 15 20. 50 2. 70 ' 5.10 3.42 7. 75 1.98 0. 91 n. d. 0.46 0.09 100.06 

A2. II .973 .201 .017 .071 .. 085 .139 .032 .010 .006 -

35 56.10 20.42 1. 90 6.15 l 4. 16 7.50 2.49 1. 02 0.37 0.'43 o. ot 100.61 

A2.ll .935 .200 .012 .086 .104 .134 .040 .011 .005 -
·r 

36 55.42 21.35 3.37 4.87 3.87 7.51 2.94 0.68 0.37 0.33 trace 100.71 

A3. III .924 .209 .021 .068 .097 .134 .047 .007 .004 -

37 54. 10 20.41 4.02 4.90 4.45 8.95 2.48 0.62 0.18 0.75 trace 100.86 

A3. III .902 .200 .025 .068 .111 .160 .040 .007 .009 

38 53.21 18.81 5. 15 6.45 4.54 5.85 2.46 1. 08 0.50 1. 69 trace 99.54 

A3. III .887 .184 .032 .090 .114 .105 .040 .012 .021 --
} 
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ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 4-5. PRESODIC. BANDOSE-Continued. 

No. I Symbol. Norm. 
I 

Locality. Analyst. · Reference. Rock name. Remarks .. 

I 
A. Lacroix, 23 11II .4 .(3)4.411• Q 17.40 by 13.40 Mont Pelee A. Pisani. Andesite. Dec. 16, 1902. or 5.56 mt 2· 55 Martiniq ~e Mont Pelee, ab·28.82 il 0.91 . . ' 

an 30.86 ap o. 34 West Indies. p. 527' 1904. 
c 0.51 

24 11II .4.(3)4.4(5 ). Q 19. 98 . by 12.48 Morne La Croix, A. Pisani. A. Lacroix, Andesite. or 4.45 mt 3.48 Martini~ue, Mont Pelee, ab 27.25 il 0.91 
an 29.75 West In ies. p. 573, 1904. 
c 2.55 

25 11II.4.114.411
• Q 19.56 hy 13.90 Mont Pelee, A. Pisani. A. Lacroix Andesite. Scoria of Jan. or 5.56 mt 2.55 · Martini(die, Mont Pelee, 25, 1903. ab 23.58 il 1.06 

an 32.25 West In 'es. p. 527' 1904. 
c 1.22 

26 11II.411 .(3)4.411 • Q 14.10 hy 15.13 Riviere Blanche, A. Pisani. A. Lacroixi Andesite. or 5.56 mt 2.09 Martinique, Mont Pe ee, ab 28.82 il 0. 76 
an 33.92 West Indies. p. 573, 1904. 

·27 11II.4.11 4.4. Q 18.60 di 0.43 Eruption of Pisani. A. Lacroixi Andesite or 6.67 by 10.03 Aug. 30, 1902, Mont Pe ee, ash. ab 25.15 mt 4.18 
an 33.08 il 0.91 Mont Pelee, p. 531, 1904. 

·Martinique. •. 

28 II.4.(3)4.4(5). Q 16.98 di 2.51 Mont Pelee, W. F. Hille- J. S. Diller, Andesite May 8, 1902, or 5.00 hy 10.82 Martinique, brand. Nat. Geog. Mag., ash. coli. on S. S. ab 28.82 mt 4.18 
an 29.75 il 0.91 West Indies. XIII, p. 291, 1902. Rod dam. 

ap 0.34 

29 11II.4.114.4(5). Q 17.46 hy 13.30 Eruption of Pisani. A. Lacroix{ Andesite or 4.45 mt 3.25 Aug. 30, 1902, Mont Pe ee, a.sh. ab 26.20 il 0.46 
an 33.64 Mont Pelee, p. 531, 1904. 
c 1.12 Martinique. 

30 11II.4.(3)4.( 4)5. Q 19.20 di 1.36 Coil. June 5~ 1902, E. Colonna. E. Colonna Andesite or 3.34 hy 9.42 Mont Pel e, At. Ac. Sc. Torino, ash. ab 28.:30 mt 5.10 
an 30.86 il 1.06 Martinique. XXXVIII, 

ap 0.34 p. 472, 1903. 

31 (I)II .4 .114.411
• Q 17.34 hy 8.18 Car bet, A. Pisani. A. Lacroix, Andesilab-or 5.00 mt 6.50 Martinique, Mont Pelee, radorite. ab 26.20 il 0.91 

an 35.03 ap 0.67 W !')st Indies. p. 573, 1904. 
c 0.51 

32 "II.4.114.4. Q 15.4.2 hy 12.97 Fonds Saint-Denis, A. Pisani. A. Lacroix Andesilab-or 6.67 mt 4.41 Martini(die, Mont Peiee, radorite. ab 23.58 il 1.06 
an 3·1. 47 West In 'es. p. 573, 1904. 
c 1.12 

33 "II.4.4.4. Q 16.08 di 0.64 Morne Diamant, A. Pisani. A. Lacroixi Andesilab-or 8.:34 hy 11.66 Martinique, Mont Pe ee, radorite. ab 19.39 mt 4.87 
an 37.53 il 1. 22 West Indies. p. 573, 1904. 

34 II.4.4.4.0 Q 17.40 hy 14.84 Mont Pelee, A. Pisani. A. Lacroixi Diabase. Inclusion in or 5.56 mt 3.94 Martini (die, Mont Pe ee, andesite. ab 16.77 il 0.91 
an 38.64 West In. 'es. . p. 543, 1904. c 1. 94 

35 II.4(5).4.4. , Q 11.28 hy 19.51 Chateaubriand, A. Pisani. A. Lacroix Andesiiab-or 6.12 mt 2. 78 Martini(die, Mont Pelee, radorite. ab 20.96 il 0. 76 
an 37.25 West In 'es. p. 573, 1904. c 1.43 

36 II .4( 5) .4.4(5). Q '11.52 hy 15.38 Mont Pelee, A. Pisani. A. Lacroix Diabase. Inclusion in or 3.89 mt 4.87 Martinique, Mont Pelee, andesite. ab 24.63 il 0.61 
an 37.25 West Indies. p. 543, 1904 .• c 2.14 

37 II.4(5).4.4(5). Q 9.72 di 1.57 Mont Pelee, A. Pisani. A. Lacroix Diorite. Inclusion in or · 3.89 hy 14.82 Martini (die, Mont Peiee, andesite. ab 20.96 mt 5.80 
an 42.53 11 1.44 West In 'es. p. 543, 1904. 

38 II .411
•
114.4. Q 12.84 hy 16.28 Route de A. Pisani. A. Lacroix Labradorite or 6.67 mt 7.42 Lamentin, Mont Peiee, (basalt). ab 20.96 il 3.19 

an 29.19 Martinique, p. 573, 1904. c 2. 75 West Indies. 
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CLASS II. DOSALANE-Continued. 

RANG 4. DOCALCIC. BANDASE-Crintinued. 

No. Si02 A120 3 Fe20 3 FeO MgO Ca.O Na20 K20 H20+ H20- Tj02 P20s MnO Inclusive. Sum. Sp. gr. I 
---------------- ------------

3 !) 58.48 18.90 4.03 4.00 3. 10 6.70 2.84 . 1. 13 0.62 0.58 0.05 100.03 

A 2. II .975 .185 .025 .056 .078 .120 .046 .012 .007 -

4 0 57.62 19.46 3.43 3.90 1.82 6.25 3.79 0.71 0.59 0.41 0.87 0.17 0.08 SOs none 100.08 s 0.11 

2. II .960 .191 .021 .054 .046 .112 .061 .008 .on .001 .001 
Sol. in H 20 
CaO 0.20 

I Na20 0.08 
A 

SOs 0.29 

4 1 55. 75 19.20 3.20 4.77 4.48 7.47 2. 18 0.86 0.87 0. 77 0.07 99.62 

A 2. II .929 .188 .020 .067 .112 .134 .035 .009 .010 -

2 55. 08118. 00 2.46 4.57 3.34 7.74 3.45 0.65 1.39 0.66 0.80 0. 17 0.21 COs none 99.67 
SOs 0.24 

.918 .176 .016 .064 .084 .138 .007 
Cl none 

l.I .056 .010 .001 .003 FeS 0.91 

4 

A 
NiO none 
BaO trace 
SrO none 

3 55.64 18.21 3.63 4.83 3.48 8.14 3.55 0.58 0.54 0.20 0.98 0.11 0.19 C02 none 100.15 
SO a none 

4 

A 1. I .927 .178 .023 .067 .087 .145 .057 .006 .012 .001 
s 0.04 

.003 NiO none 
BaO 0.03 
SrO none 

4 4 57.10 18.50 2.66 4.08 4.62 7.74 2.91 1. 00 1. 05 0.51 trace 100.17 

A 3. III .952 .181 .017 .057 .116 .138 .047 .011 .006 -

4 5 53.85 17.15 4.08 6.95 5.29 8.99 3.01 0.24 0.58 100.14 

A 3. III .898 ,168 ,026 ·.097 .132 .161 .048 .003 

4 6 59.25 16.75 4.00 4.82 3.81 6.88 2.56 1. 92 n. cl. C02 trace 99.99 

A 3. III .988 .164 .025 .067 .095 .123 .041 .020 

4 7 58.30 15.39 4.76 4.50 2.68 10.96 1. 74 0.94 n. d. 0.75 100.02 2.842 

A 3. III .972 .151 .030 .062 .067 .196 .028 .010 .009 

4 8 54.30 17.21 0.05 9.27 5.78 7.45 2.10 0.49 1. 50 1. 42 0.07 99.64 

A 2. II .905 .169 - .129 .145 .133 .034 .005 .• 018 -
\ 

4 9 60.50 20.40 1.49 2.93 2.91 6.20 3.48 1. 32 0.50 99.77 

A 3. III 1.008 .200 .009 .040 .073 .110 .050 ,013 

0 58.6 19.2 0.6 4.3 3.8 6.9 2.4 1.5 2.8 100.1 
I 

B3.IV ,977 .188 ,004 .060 .095 ,123 .039 .016 

5 

5 1 62.21 15.60 5.26 1. 36 2.61 6.55 2.50 1. 63 2.25 99.97 

A 3, III 1.035 .153 .033 .019 .065 .117 .040 .017 

5 2 54.28 19.41 7.14 2.68 2.63 6.83 3.02 2.05 0.64 1.24 0.41 100.33 

A 2. II .905 .190 .045 .038 .066 .121 .048 .022 ,016 ,006 

5 3 49.57 18.91 4.58 4.71 6.01 10.30 1.91 0.26 0.46 none 1.17 0.80 C02 0.25 99.70 
SO a 0:77 

A 2. II .826 ,185 .029 .065 ,150 .184 .031 .Q03 . 015 .006 



SUPERJOR ANALYSES OF FRESH 'R()OKS. II.4.4.4-5. 413 

ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 4-5. PRESODIC. BANDOSE-Continued. 

No. Symbol. Norm. Locality. Ana~yst. Reference. Rock name. Remarks. 

39 11!!.4.114.4. Q 17.10 by10.97 Riviere Noire, A. Pisani. A. Lacroix, Andesilab-
or 6.67 mt 5.80 Guadeloupe, Mont Pelee, radorite. 
nb 24.10 il 1.06 West Indies. p. 588, 1904. nn 33.36 
c 0. 71 

40 (I)II.4.(3)4.( 4)5. Q 15.54 by 7. 64 La Soufriere, G.~ Steiger. Diller and Steiger, Andesite ash. Coli. May 7, 
or 4.45 mt 4.87 St. Vincent, Science, XV, 1902; lat. 11° 
nb 31.96 il 1.67 West Indies. p. 948, 1902 .. 21' N., long. nn 30.30 np 0.34 
c 1. 22 57° 47' w. 

41 II.4.4.4.0 Q 14.88 by 16.08 La Soufriere, A. Pisani. A. Lacroix, Labradorite. 
or 5.00 mt 4.64 Guadeloupe, Mont Pelee, ; nb 18.34 il 1. 52 West Indies. p. 588, 1904. nn 37.25 
c 1.02 

42 11.4(5).(3)4.( 4)5. Q 10.02 dl 4.97 Eruption of 1902, W. F. Hille- E. 0. Hovey, Andesite 
or 3.89 by 11.39 La Soufriere, brand .. A. J. S., XIV, ash. 
nb 29.34 mt 3. 71 St. Vincent, p .. 327' 1902. 
(\fi 31.41 il 1.52 

ap 0.34 West Indies. 

43 II.4(5).(3)4.( 4)5. Q 10.20 di 6.09 La Soufriere, G. Steiger. J. S. Diller, Andesite 
or 3.34 hy10.36 St. Vincent, Nat. Geog. Mag., pumi?e. ab 29.87 mt 5.34 
un 31.97 il 1. 82 West Indies. XIII, p. 291, 1902. 

ap 0.34 

44 II.4(5).4.4. Q 10.98 di 1.11 Saba Island, A. Pisani. A. Lacroix, Andesilab-
or 6.12 by15.56 West Indies. Mont Pelee, radorite. ub 24.63 mt 3.94 
an 36.97 it 0. 91 p. 579, 1904. 

45 II".4(5).4.5. Q 6.66 di 9.98 Ginger Island, P. T. Cleve. P. T. Cleve, Diorite. Of. A. G. Hog-
or 1. 67 hy17.69 West Indies. Sv. Vet. Ak. Hand., born, B. G. ab 25.15 mt 6.03 
an 32.53 IX, No. 12, p. 36, Inst. Ups., 

1871. VI, p. 230 
(1903), 1905. 

46 II.4.(3)4."4; Q 15.54 di 4. 51 Great Ayton, J. E. Stead. J. J. H. Teall, Andesite. In W. T., p. 249 
or 11.12 hy12.85 England. Q. J. G. S., XL, ab 21.48 mt 5.80 
an 28.63 p. 224, 1884. 

47 II.4.4.4.0 Q 20.70 di 18.60 Castle Rock, J. E. Stead. J. J. H. Teall, Andesite. Al2<?0 corr. for or 5.56 hy 0. 76 Tynemouth, Q. J. G. S., XL, T1 2 ; cf. Q. J ab 14.67 mt 6.96 
an 31.41 il 1. 37 England. p. 235, 1884. G. S., LXVI 

p. 3, 1910. 
In W. T., p. 249 

48 II".4(5).4.4(5). Q 9.12 di 0.68 Pont en X, Pisani. L. Vandernotte, Gabbro-
or 2.78 hy28.82 Brittany, Mass. Armor., norite. ab 17.82 il 2. 74 
an 36.14 'France. p. 105, 1913. 

49 (I)II.4.(3)4.4. Q 18.36 hy11.39 Vallee de Bar- Pisani. A. Lacroix, Granite. In W. T., p. 249 
or 7. 23 mt 2.09 boullere, B. Serv. Ct. G. Fr., ub 26.20 
un30.59 Pyrenees, XI, No. 71, 
c 2. 75 France. p. 31, 1900. 

50 "II.4.4.4. Q 15.00 hy16.89 Pic du l\1.idi Not stated. J. de Lapparent, Quartz mi-
or 8.90 mt 0.93 d'Ossan, B. Soc. Min. Fr., crodiorite. ab 20.44 
an 34.19 Pyrenees, XXXIV,. 
c 1. 02 France. p. 291, 1911. 

51 "II.4.(3)4.4. Q 24.90 di 4.54 San Pedro, Kottenhain. A. Osai:m, Dacite. In W. T., p. 249 or 9.45 by 4. 40 Cabo de Gata, Z. D. G. G., XLIII, ab 20.96 mt 4. 41 
an 26.69 lun 2. 24 Spain. p. 702, 1891. 

52 "II.4(5) .(3)4.114. Q 10.68 di 0.22 Kallhult, H. Santesson. P. J. Holmquist, Granite. or 12 23 hy 6.50 Hvetlanda, B. Un. Ups., VIII, ub 25.15 mt 6. 73 
un 33.36 il 2.43 Smaland, p. 264, 1906. 

hm2.56 Sweden. 

53 II".4".4.4(5). Q 11. 16 di 5. 07 Bur~ Frankenstein, G. Butzbach. G. Klemm, Gabbro. or 1.67 "hy15.38 0 enwald, Nbl. Ver. Erdk. ab 16. 24 mt 6. 73 
an 39.20 il 2.28 Germany. Darm. ( 4), XXVII, 

ap 2.02 12 1 p. ' 906. 
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CLASS. II. DOSALANE-Continued. 

RANG 4. DOCALCIC. BA:N"DASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20-I Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

----------------

54 60.80 17.24 3.95 2.97 2.83 5.34 2.69 0.95 0.90 0.22 1.12 0.78 C02 0.05 99.94 
SO a 0.10 

A2. II 1. 013 ,169 .025 .042 .071 .095 .044 .010 .014 .005 

55 54.73 18.64 5.47 8.24 2.01 6.22 2.17 0. 74 0.21 1. 43 0.36 100.22 

A2. II .912 .183 .034 .114 .050 :111 . 035 .008 .018 .003 

56 50.28 16.46 6.66 6.08 4.62 7.89 2. 10 1.03 1. 17 0.04 1. 81 0.75 C02 0.13 99.85 
SO a 0.83 

A2. II .838 .161 .042 .085 .116 .141 .034 .011 .023 .005 

57 56.31 20.83 4. 13 1. 87 4.91 7.54 1. 85 1. 07 1.23 99.74 

A3. III .939 .204 .025 .026 .123 .134 ,030 . 012 

58 62.53 17.18 2.38 0.77 1. 79 8. 61 3.40 0.40 1. 82 0.37 0.14 SrO 0.03 99.42 

A 2. II 1. 042 .168 . 015 .011 .045 .154 .055 . 004 .005 .001 

5 9 54.39 17. 85 6.53 4. 71 3.98 6.37 2. 99 1. 05 2.59 100.46 

A 3. III .907 .175 .041 . 065 .100 .114 .048 .011 

6 0 '53.14 17.82 8.69 1.98 4.58 7.26 1. 51 1.18 3.26 99.42 

A 3. III • 886 .174 • 051 .028 .115 .129 .024 . 013 (99. 52) 

6 1 56.' 02 18.08 2.49 6.63 3.92 7.50 1. 91 1.09 2. 1-1 trace . 99.68 2.829 

A 3. III .934 .177 . 016 .092 .098 .134 .031 .012 -

6 2 56.60 16.80 2. 52 5. 12 3.80 7.29 2.43 1.98 1. 80 0.58 0.99 0.12 0.13 100.16 

A 2. II .943 .165 .016 .071 .095 .130 .039 . 021 .012 . 001 .002 

6 3 56.38 17.48 5.30 2.72 3.10 10.89 1.77 1. 38 0.52 0.33 99.87 2.468 

A 3. III .935 .171 .033 .038 .077 .194 .029 . 015 .004 

6 4 55.83 18. 96 5.64 3.23 2.76 7.40 3. 12 1. 17 1. 20 0.~2 Cl trace 99.63 2.647 

A 3. III .931 .186 .035 .045 .068 .132 .0.')0 . 013 .004 

6 5 59. 63 16. 18 7.34 2.66 1. 91 8. 63 1.80 1.~3 n. d. 0. 13 trace s trace 99.51 2.880 

A 3. III .994 .159 .046 .037 .048 .154 .029 .013 .001 -

6 6 54.52 16.20 5. 70 3.09 5. 82 8. 18 2. 16 0.98 0.34 0.18 1. 98 0.59 FeS2 0.23 99.97 2.86 

A 2. II .909 .l.'i9 .036 .043 .146 .146 .035 .010 .025 -

6 7 53.69 17.94 7.57 2.56 3.40 11.68 1. 36 0.86 0.49 0.07 0.39 SO a 0.22 100.23 

A 3. III .895 .176 .048 .036 .085 .209 .022 .009 - .006 

6 8 49.25 16.31 6.47 3.13 6. 16 10.58 2.22 0.05 3.14 2.03 0. 10 trace s none 99.48 

A 2. II .821 .160 .040 .043 .154 .189 .035 - .025 .001 - -
I 



SUPERIOR ANALYSES OF FRESH ROCKS. II.4.4.4-5. 

ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 4-5 .. PRESODIC. BANDOSE-Continued. 

No. Symbol. 

54 11Il.(3)4.114.411
• 

55 II.4.4.4.0 

56 Il(III).411.4.4. 

57 "Il.4.4.4. 

58 (I)II.4.(3)4.115. 

59 Il.4~1 •114.411 • 

60 Il.4.4.'14. 

61 Il.4.4.4.0 

62 II.4".(3)4. (3)4. 

63 Il.4.4.114. 

64 "II .411
•
114.4. 

65 Il/'4.4.4. 

66 Il.4.4.4.0 

67 Il.4.411.4. 

Norm. 

Q 27.54 hy 7.50 
or 5. 56 mt 5. 80 
ab 23. 06 il 2. 13 
an 21. 68 ap 1. 34 
c 3. 77 

Q 21.00 hy13.88 
or 4.45 mt 7.89 
ab 18. 34 il 2. 74 
an 28. 08 ap 1. 00 
c 3.98 

Q 11.52 di 1. 76 
or 6. 12 hy 13. 41 
ab 17.82 mt 9. 74 
an 32. 25 il 3. 50 

ap 1. 68 

Q 17.70 hy12.43 
or 6. 67 mt 5. 80 
ab 15.72 
an 37.25 
c 2.86 

Locality. 

Eberstadt, 
Bl. Rossdorf, 
Hesse. 

Buschhorn, 
Hes~e. 

Ober Ramstadt, 
Bl. Rossdorf, 
Hesse. 

Arnsdorf, 
Riesengebirge, 
Silesia. 

Q 23.22 di 9. 07 Ujmoldava, 
~~ 2§: ~~ ~ ~: ~g Krasso-Szoreny, 
an 30. 30 ij o. 76 Hungary. 

hm 1. 44 
ap 0.34 

Q 12.06 hy13.17 Lupsa Valley, 
~~ 2~: ~~ mt 

9· 
51 Persanyer 

an 31. 69 Mountains, 
c o. 20 Hungary. 

~ 1~J~ ~1~:~ Szekelyko, 
ub 12. 58 hm 4. 16 Siebenburgen, 
an 35.86 Hungary. 
c. 0.82 

~ 1~: ~~ ~1~: ~ Raffeiner To bel, 
ab 16.24 n. Lana, 
an 37.25 Ulten Massif, 

Tyrol. 

~ ~~: ~~ g~ 1~: g~ Monte Pischinale, 
ab 20.44 nit 3. 71 n. Bosa, 
an 29. 19 il 1. 82 Sardinia. 

ap 0.34 

Q 16. 32 di 14. 50 
or 8. 34 hy 1.10 
ab 15.20 mt 7. 66 
an 35. 31 il 0. 61 

Kaimeni, 
Methana, 
Greece. 

Q 13.44 di 1. 97· Kosona, 
~~ 2~: ~ ~ ~: ~~ · Methana, 
an 34. 19 n o. 61 Greece. 

Q 25.32 di 7.34 Zonderwater, 
~~ 1~: ~ ~ ~: ~ Transvaal. 
an 32. 53 hm 1. 44 

ap 0.34 

Q 13.98 di 6.91 
or 5. 56 by 11. 40 
ab 18. 34 mt 4.18 
an 31. 69 il 3. 80 

hm2.88 
ap 0. 59 

Zeia River, 
Amur District, 
Siberia. 

Q 16~20 di 13.82 Werkh Issetsk, 
~~ 1t gg !rit ~: ~~ Mursinsk, 
an40.31 hm0.96 Ural Mountains. 

68 Il(III).4(5).4.5. Q 8. 76 di 13.18 
or-- hy 9.30 
ab 18. 34 mt 4. 18 
an 34. 75 il 3. 80 

Retschnaia Bay, 
Copper Island, 
Commander 
Islands, 
Bering Sea. 

hm3.52 
ap 0.34 

Analyst. 

Stadler. 

C. Trenzen. 

Stadler. 

W. Herz. 

K. Emszt. 

Herbich. 

Reference. 

G. Klemm; 
Erl. G. Kt. Res., 
Bl. Rossdorf, 
p. 43, 1912. 

C. Trenzen, 
N.J., 1902, II, P·. 6. 

G. Klemm, . 
Erl. G. Kt. Res., 
Bl. Rossdorf, 
p. 29, 1912. 

L. Milch, 
N.J. B. B., XII, 
p. 213, 1899. 

Rozlozsnit and Emszt, 
Mt. Ung. G. A., 
XVI, p. 198, 1908. 

J. Budai, 
F. K., XVI, 
p. 267, 1886. 

J.v. Szadeczky. J. v. Szadeczky, 
F. K., XXII, 
p. 324, 1892. 

F. Erben. F. Becke, 
Ds. Ak. W. Wien, 
LXXV, (1), 
p. 160, 1913. 

H. S. Washing- H. S. W~ington, 
ton. A. J. S., XXXVI, 

p. 587, 1913. 

A. Rohrig. 

A. Rohrig.-

H. Eckstein 
& Co. 

Not stated. 

G. Katerfeld. 

W. Staronka. 

H. S. Washington, 
J. G., III, 
p. 150, 1895. 

H. S. Washington, 
J. G., III, 
p. 150, 1895. 

C. B. Horwood, 
Tr. G. Soc. S. Af., 
XIII, p. 51, 1911. 

E. Ahnert,. 
Reg. Aurif. Sib., X, 
Tab. VII, 1910. 

W. Nikitin, 
Mem. C. G. Rus., 
XXII, p. 86, 1907. 

J. Morozewicz, 
Mem. Com. G. Rtiss., 
No. 72, p. 72, 1912. 

Rock name. 

1;3iotite 
granite. 

Basalt glass. 

Gabbro. 

Lam pro
. phyre. 

Quartz 
. diorite 

porphyrite. 

Diabase. 

Remarks. 

In W. T., p. 249. 

In \V. T., p. 249. 

Labradorite In W. T., p. 249. 
porphyry. 

Tonalite. 

Andesite. 

Hornblende 
andesite. 

Hornblende 
andesite. 

Granophyre. 

Augite . 
porphyrite. 

Diorite. 

Basalt. 

Not described. 

Segregation 
in No. 191, 
11.4.3.4. 

In W. T., p. 249 

Segregation 
in No. 190, 
II.4.3.4. 
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CLASS II. DOSALANE-Continued. 

RANG 4. DOCALCIC. BANDASE-:-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 ~-'p2o5 MnO Inclusive. Sum. Sp. gr. 

------------------- ---------
69 57.32 19.79 5.33 1. 52 3.48 6.82 3.51 1.26 0.56 trace 99.59 2.7 1 

A3. III .955 .194 .033 .021 .087 .121 .057 .015 

70 60.93 16.46 3.35 5.94 2. 88 7.84 1.44 0.79 n. d. 0.42 0. 13 0.55 100. 78 

A2. II 1.016 .161 .021 .082 .072 .140 .023 .009 .005 .001 .008 

71 59.66 15.51 3.76 5.40 3.67 6.56 2.50 1. 08 n. d. 0.18 1.40 100.31 

A?2. II .994 .152 .024 .075 . 092 .117 .040 .011 .001 .020 

72 59.47 17.12 2.33 5.69 4.04 7.24 2.23 0.30 1. 35 99.77 

A3. III .991 .168 .014 .079 .101 .128 .035 .003 

73 56.08 18.12 2.46 6.97 3.13 7.14 2.02 1. 50 0.15 1. 31 0.34 99.22 
I 

B2. III .935 .178 .015 .097 .078 .128 .032 .016 .016 .005 

74 I 53.17 18.94 4.65 3.36 2.99 7.89 3.25 0.69 3.71 1. 25 trace 0.18 100.08 

A2. II .886 .186 .029 .047 .075 . 141 .053 .007 .016 - .003 

75 51.40 17.42 1. 74 10.26 4.36 10.51 1.44 0.22 0.49 1.44 0.15 0.03 99.46 

A2. II .857 .171 .011 .143 .109 .188 .023 .002 .018 • 001 -

76 49.77 20.57 6.06 5.11 5.00 10.37 1. 08 0.84 0.73 0.16 0.20 99.89 2.6 42 

A2. II . 830 • 201 .038 .071 .125 .186 .018 .009 • 001 .003 

77 57.09 19.42 5.50 3.19 4.11 6.00 2.74 0.58 0.91 0.16 99. 70 2.8 52 

A3. III . 952 .190 .034 . 044 .103 .107 . 044 .006 .002 

' 
78 55.18 18.02 3.29 4.94 3.81 7.51 2.60 1. 89 1.09 0.58 q.96 trace (;0'2 0.10 99.97 s trace 

A3. III . 920 .176 . 021 . 068 ·. 095 .134 . 042 .020 .012 -

79 53.94 18.93 ~1:. 06 5.08 3.23 7.85 2.56 1. 68 0.92 0.42 1. 06 trace 99.73 

A3. III . 899 .186 .026 .071 . 081 .140 . 041 .018 .013 -

80 55.52 n. 42 I 5.14 5.35 3.30 8.12 2.47 0.77 0.36 0.34 0.63 0.15 0.05 SO a 0.18 99.80 2.8 

A2. II . 926 .171 .032 • 075 .083 .145 . 040 .008 .008 .001 -

0 

81 54.49 16.89 4.88 5.44 3.35 8.49 2.39 0.94 0.87 0.12 1. 25 0.28 0.04 99.67 2.8 1 

A2. II . 908 .166 • 031 .075 • 084 .152 .039 .010 .016 .002 -

82 63.65 16.54 0.95 4.69 2.43 6.49 2.61 0.29 1. 23 0.45 0.36 trace 0.28 Zr02 none 100.31 •c1 0.11 
F 0. 05 

ALI 1.061 .162 .006 . 065 .061 .116 .042 .003 .005 - .004 s 0.08 
Cr20a none 
BaO 0.05 
SrO 0.05 

83 51.74 15.86 4.39 4.39 5. 73 10.07 1. 54 0.64 2.60 2.05 0.73 trace 0.26 Zr02 none 100.28 Cl 0.10 
F 0.03 

At. I .862 .155 .028 .061 .143 .180 .025 .007 .009 - .004 s 0.11 
Cr203 none 
BaO 0.02 
SrO 0.02 



SUPERIOR ANALYSES OF FRESH ROOKS. II.4.4.4-5. 417 

ORDER 4. QUARDOFELIC. AUSTRARE-Continued. 

SUBRANG 4-5. PRESODIC. BANDOSE7 Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

69 "II.4(5) .(3)4.4. Q 11.64 hy 8. 70 Korjaka Volcano, Not stated. K. Bogdanovitsch, Augite 
or 8.:H mt 4.87 Kamchatka. Pet. Mitth., L, andesite. ab 29.87 hm 1.92 
an 33.64 p. 172, 1904. 

70 Il.114.4.4. Q 25.32 di 1. 86 Tarumai Volcano, N. Yoshioka. S. Kozu, Pyroxene Eruption of 
or 5.00 hy14. 72 Hokkaido, J. G., XIX, andesite. 1909. ab 12.05 mt 4.87 
an 35.86 il 0. 76 Japan. p. 636, 1911. 

ap 0.34 

71 !1.4.114.4. Q 18.60 di 2.97 Obandai, Shimidzu. T .. wada, · Augite MnO high? or 6.11 hy 17.11 Bandai San, Mt. D. Ges. Ostas., andesite. . Alkalies corr. ab 20.96 mt 5.57 
an 28.08 ap 0.34 Japan. v, p. 74, 1889. .. Cf. N.J., 1890, 

II, p. 102. 
In W. T., p. 251 

72 Il.4.4.115. Q 20.46 hy 18.68 Bandai San, Nishiyama. Nishiyama, Andesite. In W. T., p. 251 or 1. 67 mt 3.25 . Japan. Ref. N.J., 1890, ab 18.34 
an35.58 II, p. 102. 
c 0. 20 

73 II.4.4.114. Q 14.52 hy 17.17 Kasa Yama, T. Ono. S.·Kozu, Quartz 
or 8.90 mt 3.48 n. Hagi, J. G., XIX, p. 564, basalt. ab 16.77 il 2.43 
an 35.58 Nagato, Japan. 1911. 
c 0.20 

74 II.4(5).114.( 4)5. Q io. 74 di 3. 27 Ujiki, Dogo, K. Yokoyama. S. Ko.zu, Andesite. 
or 3. 89 hy 6.63 Oki Islands, Sci. Rep. Tohoku ab 27.77 mt 6. 73 
an 35.03 il 2.43 Japan. Un. (2), I, p. 49, 

1913. 

75 II( III) .4( 5). Q 9.00 di 9. 74 Mihara Volcano, 'l'okayanagi. S. Kozu, Andesite Eruption of 
4(5).(4)5. or 1.12 hy 21.08 lzu Islands, pers. com. . basalt. December, ab 12.05 mt 2.55 

an 40.59 il 2. 74 Japan. 1912 .. 
ap 0.34 

76 II.4(5).4(5).4. Q 9.12 di 2.00 Crater, Hid a. T. Wada, Anorthite Also in Milne or 5.00 hy 16.02 Fuji Yama, Tr, Scism. Soc. basalt. and Burton, ab 9.43 mt 8.82 
an 48.37 il 0.34 Japan. Jap., IV, p. 33,1882. Vole. of Jap., 

I, p. 6, 1893. 
Notm W. T. 

77 Il.4.114.(4)5. Q 19.50 hy 11.62 Ahoer, L. Serrurier. R. D. M. Verbeck, Quartz Notin W. T. or 3.34 mt 7.89 Sumatra. Sum. Westk., p. 232, . diorite. ab 23.06 
an 29.75 1883. 
c 3.37 

78 II.4(5) .(3)4.4''. Q 10.20 di 4. 48 Parsambilan, M. Dittrich. H. Stegmann,· Andesite. 
or 11.12 hy 11.96 Tobaland, N . .T. B. B., XXVII, ab 22.01 mt 4.87 
an 31.69 il 1.82 Sumatra. p. 409, 1909. 

79 !1.4(5).114.4. Q 9.90 di 2.94 Singalang Volcano, M. Dittrich. H. Stegmann, Andesite. 
or 10.01 hy 10.90 Timorland, N.J. B. B., XXVII, ab 21. 4.8 mt 6.03 
an 35.31 il 1. 98 Sumatra. p. 422, 1909. 

80 11.4.4.411 • Q 15.12 di 4. 97 Kampon.lf Gadja, A. Lindner. · G. Rack, Labradorite or 4. 45 hy 10.50 Flores sland. N.J. B. B., XXXIV, andesite. ab 20.96 mt 7.42 
an 34.19 il 1. 22 p. 81, 1912. 

ap 0.3•1 

81 !1.4.4.4.0 Q 14. ~0 di 6. 27 Bara Volcano. · A. Lind,ner. G. Rack, Labradorite or 5.56 hy .9.07 Flores Islmid. N.J. B. B., XXXIV, andesite. ab 20.44 mt 7.19 
an 32.53 il 2. 43 p. 82, 1912. 

ap 0. 67 

82 11!1.114.4.115. Q 26.40 hy 13.76 Timor Island. E. W. Morley. J. P. Iddings, Not named. or 1. 67 mt 1. 39 pers. com. ab 22.01 il 0. 76 '~ an32.25 
c 0.10 

·-

83 II11.411.4.4. Q 11.76 di 12.17 Timor Island. E. W. Morley. J. P. Iddings, Not named. or 3. 89 hy 11.94 
ab 13.10 mt 6. 50 pers. com. 
an 34.75 il 1. 37 

42423°-17--27 



418 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 4. DOOALOIO. BANDASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 KzO H20+ H 20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------ --------------.--------

84 56.60 12.50 6.55 9.30 2.55 9.50 1. 45 0.35 0.90 trace trace Or20a trace 100.00 

A3.m .943 .122 .041 .129 .064 .170 .024 .004 - -

85 61.30 16.31 2.68 4.14 2.65 6.65 2.58 1. 70 0.54 0. 75 0.60 0.22 0.09 100.21 
I 

A2. II 1.022 .160 .017 .057 .066 .119 .042 .018 .008 .002 .001 

86 59.29 17.71 1.98 3.78 3.21 6.63 2.81 1. 54 1. 46 0.73 0.93 0.11 0.03 100.21 

A2. II .988 .174 .012 .053 .080 .118 .045 .016 .012 .001 -

87 59.20 17.00 3.96 3.13 3.02 6.70 2.63 1. 64 1. 30 0.33 0.98 0.25 o.o8· 002 none 100.22 

A 2. II .987 .164 .025 .043 .076 .120. .042 .017 . 012 .002 . 001 

'· 
8 57.15 19.26 1. 36 4.17 3.58 7.13 2.88 1.10 1.41 0.68 0.84 0.10 0.42 002 none 100.20 

SO a 0.12 8 

A 2. II .953 .189 .009 .058 .090 .127 .047 . 012 .011 .001 .006 

8 9 55.85 15.95 4.72 5.67 3.33 6.54 2.94 0.75 3.00 1.15 0.10 BaO none 100.00 

A 2. II . 931 .156 .029 .079. .083 .117 .047 .008 .014 .001 

0 52.07 17.25 6.16 5.40 2.92 8.12 3.18 1. 09 1.12 0.14 1. 23 0.78 0.20 002 0.02 99.88 
SO a 0.20 9 

A2 .II .868 . 169 .039 .075 .073 . .145 .051 .012 .015 ,005 .003 

9 I 51. 70' 18.04 9.46 4.47 3.32 8.15 2.41 1. 22 0.94 99.71 

A 3. III . 862 .177 .059 .063 .083 .146 .039 .013 

9 2 57.00 17.47 4.59 4.43 3.23 8.51 2.·98 1.15 0~21 0.19 99.76 

A3 . III .950 .171 .029 . 061 . 081 .. 152 .048 .012 .001 

9 3 58.35 16.91 1. 79 5. 71 4.34 6.88 2.99 1. 33 0.35 0.80 9·9.45 

" 

A2 .II . 973 .166 .011 .079 .109 .123 .048 .014 .010 

9 4 57.30 17.97 2.17 3.79 2.57 6.72 3.25 0.96 4.26 0.56 0.20 99.75 

A 2. II .955 .176 .014 .053 .064 .120 .053 .010 .007 . 001 

RANG 5. PEROALOIC. 

•. 

I 46.27· 19.76 8.91 3.18 6'.47 12.02 0.65 0. 13 1. 76 trace 0.36 SO a 0.08 99.88 
NiO 0.19 
OuO 0.10 

.II A2 . 771 .194 .056 .044 .162 . 214 .010 .001 - .005 

CLASS II. DOSALANE. 

RANG 1. PERALKALIC. UMPTEKASE. (C. I. P. W., 1902.) 

1 1. 75 I' 0. 04 SO a 
! 

53. 70 11. 16 3. 10 1.21 6.4.4 3.46 1. 67 11. 16 2.61 0.80 1.92 . 0.06 100.4.0 
01 0.03 
F o. 44 

1. I .893 .109 .019 .017 .161 . 062 .027 .. 119 .024 . 012 - Or20a 0. 04 

i BaO o. 62 
SrO 0.19 

A 

LhO trace 
I 
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ORDER 4. QUARDOFELIC. A USTRARE-Continued. 

SUBRANG 4-5. PRESODIC. BANDOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
84 II(III).114.4 .4(5) Q 21.54 di 17.83 Tasmania. Not stated. G. Cosyns, Diabase. 

or 2. 22 hy 9. 01 Locality not given. B. Soc. Belg. G., ab 12.58 mt 9. 51 
an 26.13 )(JCII,p. 258,1908. 

85 "II .4 .(3)4.4. Q 21.06 di 2. 72 Romunga Creek~ Surv.lab. Henderson and Andesite. 
or 10.01 hy 9. 63 Aroha, Bartrum. ab 22.01 mt 3. 94 
an27.80 il 1. 22 Hauraki, N. Z. G. S:B. 16, 

ap 0. 67 New Zealand. p. 75,1913. 

86 Il11.4.(3)4.4. Q 17.22 di o. 43 Wairakau Creek, sm~v. lab. Henderson and Andesite. 
or 8. 90 hy 11.63 Aroha, Bartrum, ab 23.58 mt 2. 78 
an 31.41 il 1. 82 Hauraki, N. Z. G. S. B. 16, 

ap 0.34 New Zealand. p. 75,1913. 

87 "II.4.(3)4.4. Q 19.74 di 1. OS Sheehan Creek, Surv.lab. Henderson and Andesite. 
or 9. 45 hy 8. 02 Aroha., Bartrum, ab 22.01 mt 5. SO 
lUl 30.02 il 1. 82 Hauraki, N. Z. G. S. B. 16, 

Now Zealand. p. 62,1913. 

I Andesite. 88 I.I.411 •114.4. Q 13.02 hy 14.81 "Thames Mine, J. S. Maclaurin. C. Fraser. 
or 6.67 mt 2.09 Hauraki, N. Z. a: S. B. 10, ab 24.63 il 1. 67 
an 34.47 ap 0.34 Aukland, p. 24,1910. 
c 0. 61 New Zealand. . 

89 II.4.(3)4.4(5). Q 15.78 di 3.63 'l'hames, J. S. Maclaurin. C. Fraser, Andesite. 
or 4. 45 hy 11.42 Hauraki, N. Z. G. S. B.10, ab 24.63 mt 6. 73 Aukland, p. 24,1910. an 28. OS il . 2.1:l 

New Zealand. 

90 II.4(5).(3)4.4. Q 9. 54 di 4. 91 Inangahua, Not stated. P. G. Morgan, Diorite. 
or 6. 67 hy 8.11 Reefton District, pers com. ab 26.72 mt 9 05 
an 29.47 il 2. 28 New Zealand. · 

ap 1. 68 

lt. Re:lnisch, · 
\ 

91 II.4(5).4.4. Q 11.52 di 4. 57 St. Paul Ishmd, R. Reinisch. Basalt. 
or 7. 23 hy (\. 70 Atlantic Ocean. D. 'l'iefsee Exp., JC, ab 20.44 mt13.69 
an34. 75 (3), p. 69, 1908. 

92 II.4".(3)4.4. Q 13.02 di 8.50 Fani.llon de Pajaros, Eyme. E. Kaiser, Augite 
or 6. 67 hy 8. 24 Mariana Islands .. Jb. Pr. G. L.-A., andesite. ab 25.15 mt 6. 73 
an 30.86 ap 0.34 JCJCIV (1903), 

p. 117,1907. 

93 II.411 • (3)4.4. Q 12.42 di 4. 32 Hovgaard Island, Lassieur. E. Gourdon, Quartz- .. 
or 7. 78 hy 16.43 Weddell quad- pers. com. biotite ab 25.15 mt 2.55' 
an28. 91 il 1. 52 rant, Antarctica. diorite. 

94 II" .4. (3)4.411
• Q 15.06 di 0.92 Admiralty Bay, Lassieur. E. Gourd on, Hypersthene 

or 5.56 hy 10.16 S. Shetoland per~. com. andesite. ab 27.77 mt 3. 25 
Island, \Veddell an 31. 41 il L06 

ap 0.34 quadrant, 
Antarctica. 

SUDRANG. NOT NEEDED. 

1 Il11.4(5).5.0. Q 8. 46 di 5. 62 Werkh Issetsk, G: Katerfeld. W. Nikitin, Gabbro. 
or 0. 56 lly 13.60 Mursinsky, Mem. Com. G. Russ., ab 5. 24 mt 11.37 
an 52.26 hm 1.12 Ural Mountains, XJCII, p. 75, 1907. 

H.ussia. 
1.. 

OH.DEH. 5. PERFELIC. GERMANARE. (C. I. P. W., 1902.) 

SUBRANG 1. PERPOTASSIC. 

1 II(III).5.1.1. or 60.60 ac 8. 78 Fifteen-mile W. F. Hille- W. Cross, \Vyomingite. In W. T., p. 313. 
ns o. 98 Spring, brand. A. J. S., ks 1. 54 
di 4. 54 Leucite Hills, IV, p. 130, 1897. 
hy 4. 60 Wyoming. 
ol 6.58 
ap 4. 03 
p 0.95 



420 CHEMICAL ANALYSES o:F IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 1. PERALKALIC. UMPTEKASE. 

- - ~. -

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K 20 H 20+ H 20- Ti02 
I P20 5 MnO Inclusive. Sum. Sp.gr. 

---------------- --------------

1 58.04 17. 21 2.49 1. 24 1.79 3. 50 3.37 10.06 1. 95 0.30 0.22 trace SO a trace 100.58 
Cl 0.38 

A2. II .967 .169 • 015 .017 . 04:i .062 .055 .107 .004 .002 -

2 54'. 99 12.98 3. 13 3.92 5. 50 5. 67 2. 83 7.08 0.58 0.41 0.99 1.00 0.13 C02 none 99.99 
Zr02 0.04 
s 0.05 

Al. I . 917 .127 . 019 · .O.'i4 . 138 .101 .045 ,<076 .012 .007 .002 Cr20a 0. 01 
NiO 0.04 
BaO 0.47 
SrO 0.17 

3 61.28 14.71 1. 21 2.85 1. 69 5.61. 2.99 7.70 0.43 0.28 0.41 0. 16 trace SOa 0.08 100.16 
BaO 0. 72 
SrO 0.04 

Al. I 1. 021 . 144 .007 .040 . 042 .100 .048 . 082 .005 .001 -

4 52.52 15.33 8. 37 5. 36 2.25 1. 66 3. 28 8. 55 0: 28 1.71 0.53 0.04 s 0.02 100.01 
BaO 0.11 

A2. II .875 .150 .052 .075 .056 .030 .053 .091 .021 .004 --

5 51.43 14.88 6.30 3. 14 6.67 5.01. 1. 83 9.22 0.74 1.12 0.51 100.85 
0 

A2. II .857 .146 .039 . 043 .167 .089 .030 .098 .014 . 004 

RANG 1. PERALKALIC. UMPTEKASE. 

1 60.00 15.33 6.02 0.67 0.61 1. 12 6.44 8.15" 0.32 0.08 0.40 0.63 Cl 0.09 99.86 

1\2. II 1. 000 .150 .038 .009 . 015 .020 .104 .087 .005 .009 

I 

2 59. 89 17.70 1. 95 2. 71 1.56 2.53 5. 74 5. 83 0.29 0.96 0.17 co, 0.39 99. 72 

A 2. II .998 .174 . 012 .038 .039 .045 .093 .062 .012 . 001 

3 58. 81 13.37 3.88 6.97 0.51 3.89 4.96 5.42 0.75 0. 29 0.75 0.31 0. 20 100.11 2.75 

A 2. II . 980 . 131 . 024 .097 . 013 .070 . 080 .057 .. 009 .002 .003 (100.06) 17.5° 

4 62.99 14. 25 2.78 5. 15 1.30 2.72 4. 86 6. 35 0.18 0. 16 0. 18 100.92 2.732 

A 2. II 1. 050 .140 . 017 .072 .033 .. 049 .078 .068 .002 .003 

5 63.02 14. 87 6.53 none 0.95 1. 12 5. 85 5.62 1. 45 0.46 99.87 
\ 

1\.3. III 1. 050 .146 .041 - . 024 .020 .095 .060 .007 

6 61.46 14.55 2.30 . 5. 78 0.50 2. 74 4. 71 4.88 0.74 0.54 1. 07 0.27 0.25 Zr02 0.02 100. 13 F 0.14 
s 0.01 

Al. I 1. o:.H . 143 .01-1 . 081 . 013 .049 .076 .052 .013 .002 .004 BaO 0.17 
I 

7 61.79 16.90 3.10 1. 07 0.90 2.44 5.26 6.96 0.29 0.14 0.90 0.34 0.19 100.28 

A2. II 1. 030 .166 • 019 . 015 . 023 .044 .085 .074 .011 .002 .003 
> 

8 62.57 16.72 1. 32 4.25 0.52 1. 76 6.27 6.00 0.37 0.22 0.20 0.07 s 0.13 100.45 
BaO 0.05 

ALI 1.043 .164 .008 .059 . 013 .031 .102 .064 .003 .001 .001 

9 55.73 15.47 8.16 3.88 0.99 3.56 5.09 4.86 0.95 0.34 0.76 99. 79 

A2. II • 929 .152 . 051 . 0.54 . 025 . 064 .082 .052 .004 . 011 I I 



SUPERJOR. ANALYSES o:F FRESH R.OCKS. II.5.1.2-JI.5.1.3. 

ORDER 5. PERFELIC. GERl\fANARE-Continued. 

SUBJUNG 2. DOPOTASSIC. HIGHWOODOSE. (C. I. P. W., 1902.) 

No. Symbol. 
I 

Norm. Locality. Analyst. Reference. 

-- ---- ---- ---
1 (I)JI.511 .111 .211 • or 59.49 di 9.29 H~hwood Gap, E. B. Hurlbut. J.1. V. Pirsson, 

ab 14.67 ol 0.14 ighwood U.S. G. S. B. 237, an 3.34 mt 3.02 
ne 6.25 il 0.61 Mountains, p. 128, 1905. 
111 0.59 hm0.32 Montana. 

ap 0.67 

2 Il11 .5.1.2(3). or 42.26 di 17.24 Wildcat Gulch, G. Steiger. E. S. Larsen, 
ab 19.91 ol 8.25 U ncompaghre U.S. G. S. rec. lab. an 1. 67 mt 4. 41 
ne 1. 99 il 1. 82 quadrangle, 

ap 2.35 Colorado. 

3 Il.5.1(2).2(3). Q 3.60 di 16.02 Turnback Creek, H. N. Stokes. H. W. Turner, 
or 45.59 WO 1. 51 Tuolumne U.S. G. S. B. 148, ab 25.15 mt 1.62 
an 3.89 il 0. 76 County. p. 217' 1897. 

ap 0.34 California.· 

4 II.5.1.2(3). or 50.60 di 2.38 Walkomman, R. Mauzelius. A. G. Hogbom, 
ab 21.48 ol 3.35 Gellivare, G. F. F., an 1. 67 mt12.06 
ne 3. 41 il 3.19 Sweden. XXXII, p. 569, 

ap 1. 34 1910. 

5 IF'.5(6).1(2).2. or 54.49 di 12.53 Gaussber~, R. lteinisch. R. Reinisch, 
ab 0. 26 ol 7.63 Kaiser .Vilhelm D. Sudp. Exp., an 5.00 mt 6. 73 
ne 8.38 il 2.13 II Land, II (I), p. 81, 1906. 

hm 1.60 Antarctica. 
ap 1.34 

SUBRANG 3. SODIPOTASSIC. ILMENOSE. (C. I. P. W., 1902.) 

1 II .5(6) .1.113. or 48.37 ac 17.56 St. Hilaire M. F. Connor. J .. J. O'Neill, ab 19.91 ns 0.37 ·Mountain, Can. G. S. Mem. 43, ne 7.10 di 4. 61 
ol 0.69 Rouville County, p. 61, 1914. 
il o. 76 Quebec. 

2 (I)Il.5.1(2) .3( 4 ). or 34.47 di 5.16 Lachute, Quebec. M. Dittrich. A. Osann, 
ab 44.54 ol 2.36 Can. G. S. A. R. an 5.28 mt 2. 78 
ne 2.27 il 1. 82 XII (1899), p; 90, 

o ap 0.34 1902. 

3 Il.5.1.3.0: Q 1.26 ac 2. 77 Peninsula, A. H. A. Rob- A. P. Coleman, 
or 31.69 di 15.37 Port Coldwell, inson. A.J. S., ab 38.77 hy 2.91 

mt 4.18 Ontario. XIV, p. 152, .1902. 
il 1. 37 
ap 0.67 

4 ll.5.1.3.0. Q 2.52 ac 2. 77 Beverly, F. E. Wright. F. E. Wright, 
or 37.81 di 11.60 Essex County, 'l'.M.P.M., ab 37.73 hy 5.56 

mt 2.55 Massachusetts. XIX, p. 318, 1900. 
il 0.30 

5 (I)II.5.1.311 • Q 5.22 ac 4.16 Rand Hill, E. \V. Morley. H. P. Cushing, 
or 33.36 d1 4.32 Beekmantown, N. Y. St. Mus. A. R. ab 45.06 hy 1.30 

hm 5.12 Clinton County, LIV {1900), 
New York. p. R 78, 1902. 

G "II. ( 4 )5 .1(2) .3". Q 7.68 di 6.53 Bear Creek Canyon, G. Steiger. G. I. Finlay, 
or 28.91 hy 5.55 Colorado Springs U. S. G. S. B. 419, ab 39.82 mt 3.25 
an 4.17 il 1. 98 cuaclrangle, p. 100, 1910. 

ap 0.67 olorado. 

7 (I)II.5.1.3. Q 0.54 di 4.97 Braemar, W. Pollard. J. J. H. Teall, or 41.14 WO 0.81 Aberdeenshire, G. S. U. K., Mem. ab 44.54 mt 1. 62 
an 1.95 il 1. 67 Scotland N. W. Highl., 

hm 1.92 p. 444, 1907. ap 0.67 

8 (I)Il.5.1.3( 4). or 35.58 ac 0. 92 Seglinde, N. Sahlbom. P. Quensel, ab 49.25 di 6. 75 Ahnunge, B. G. Inst. Ups., · ne 1. 70 ol 3.45 
mt 1. 39 Sweden. XII, p. 154 (1913), 
il 0.46 1914. ap 0.34 

9 II.5.1(2).3(4). Q o. 48 di 7.88 Bole, Ragunda H. Santesson. A. G. Hogbom, or 28.91 WO 1.28 Massif, Jemtlancl, Sver. G. Unci. Afh., ab 4:.>.97 mtl1.83 
an 5.00 il o. 61 Sweden. 182, . 45 1899. p 

Rock name. 

TinguaJ.te 
porphyry. 

Syenite. 

Augite · 
syenite. 

Syenite. 

Leu cite 
basalt. 

Tinguaite. 

Syenite 
gneiss. 

Augite 
syenite. 

Umptekite. 

Syenite 
porphyry. 

J.,ampro-
phyre. 

Aegirite 
granulite. 

Umptekite. 

Syer.ite. 

421 

.Remarks. 

In W. T., p. 251. 

I 

~ 

ln \V. T., p. 251. 

I 

Gneissoid. 

Probabl y 
lS. igneot 

Also in 
Rep. 
Min. 

Bur. 
Ont., 

211, XI, p. 
1902. 

In'\V. '1'. , p. 251. 

Cf. No. 
1.5.1. 

27, 
4. 

Notin \ .V. T. 



422 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Contim.ied. 

RANG. 1. PERALKALIC. UMPTEKASE-Continued. 

No. Si02 Al20 3 Fe20 3 · FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

-----------------------------

10 60.61 15.04 1. 31 3.03 3.11 3.78 4.70 5.30 1. 32 0.78 0.89 99.87 

A2. II 1. 010 .147 .008 . 042 .078 .. 068 .076 .056 . 010 .006 

11 57.21 17.87 5.92 0. 76 2.26 4.50 5.83 5. 72 n. d. 0.43 0.14 100.64 

A2. II • 953 .175' .037 . 011 . 057 .080 • 094 . 061 . 005 . 001 

12 57.49 16.54 4.85 0.63 4.73 1. 07 3.79 7.23 3.08 0.94 0.43 SOa o;u 100.89 2.618 
(/ 

B2. III . 958 .162 • 030 .009 .118 . 019 • 061 .077 . 012 . 003 

I I 
13 56.99 15.65 3.56 1. 99 4.43 3.75 4.41 6.50 2.22 0.83 0.41 SOa 0.10 100.84 2.681 

B2. III • 950 .153 . 022 .028 .111 .067 . 071 . 069 .010 . 003 

14 64.46 14.96 0.95 3.73 1. 36 3.30 4.39 5.44 1. 07 trace none trace 99.66 

A3. III 1. 074 .147 • 006 .052 . 034 .059 .071 .058 - - -

15 57.33 14.06 2.07 3.59 3.55 5.68 3.34 6.32 3.08 1. 05 0.09 100.16 

A2. II • 956 .138 . 013 .050 .089 . 102 .054 .067 . 013 .001 

16 63.40 13.99 2.14 1. 65 2.31 5.27 5.04 ·5.41 0.92 100.13 

A3. III 1. 057 .137 .013 .023 . 058 • 095 • 081 • 057 

17 62.12 16.17 2.08 4.84 1. 40 2.56 5.15 5.27 0.57 0.74 100.90 2.72 

A3. III · 1. 035 .159 .. 013 . 067 . 035 .046 .083 .056 .009 

18 59.92 14.30 7.50 0.42 0.72 1. 90 5.32 5.77 2.49 0.34 0.87 0.58 0.06 Zr02 0.11 100.30 
SO a 0.06 
BaO 0.05 

Al. I .999 .140 .047 . 006 .018 .034 .085 .062 . 011 .004 .001 

19 61.80 16.39 3.44 0.48 0.58 2.30 6.70 7.04 0.94 0.57 100.24 

A3. III 1. 030 .161 .022 • 007 . 015 .041 .108 .075 . 004 

20 61.60 17.11 3.09 0.54 1. 04 3.25 5.35 6.11 0.63 0.79 0.06 99.57 

A2. II 1. 027 .168 . 019 .008 .026 .058 .086 .065 .010 -

21 65. 10 14. 10 2. 70 1.71 2.45 1. 55 5.45 4.92 2. 10 0.39 100.47 

A3. III 1.085 .138 .017 .024 .'061 .028 .088 .052 .005 
~ 

22 56.40 15. 84 6.48 3.54 0.21 1. 52 . 5. 80 5.78 3.96 0.13 99.66 

A3. III .940 .155 . 041 .049 .005 .027 .094 .062 .001 

23 60. 20 17.86 1. 10 2.02 0.32 3. 60. 6.36 5.94 2.46 99.86 

A3. III 1.003 .175 .007 .028 .008 .064 .103 .063 

24 59.04 16.21 1.04 2. 64 0.24 1. 93 '9.78 6.59 '1. 60 0.76 Cl 0.22 100.05 

A3. III .984 .159 .006 .037 .006 .034 .158 .070 .010 
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ORDER 5. PERFELIC. GERM:ANARE-Continued. 

SUBRANG 3. SODIPOTASSIC. ILMENOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 
\ ----

10 II.5.1(2).311 . Q 3.18 di 7. 39 Sommerau, M:. Dittrich. A. Sauer, Kersantite. Not in W. T. or 31.14 hy 7.41 Bl. 'l'riberg, Erl. G. Kt. Bad., ., 
ub 39.82 mt 1. 86 
an 4. 17 il 1. 52 Baden. No. 100, p. 24, 1899. 

up 2. 02 
I 

11 II.5(6).1(2).3( 4). or 33.92 di 12.31 Remscheid, Guttes. H. Laspeyres, Trachyte. Of. No. 44, ub 31.96 mt 1.39 Siebengebirge. D. Swbengebirge, II.5.2.3. an 5. 56 il 0. 76 
ne 9. 37 hm4.96 p. 320, 1901. 

ap 0. 34 

12 II.5.1.3.0. or 42.81 ·h.r 10.60 Gotteskopf, Fischer. H. Loretz, Porphyrite. In "\V. T., p. 251. nb 31.96 ol 0.84 Ilmenau, Jb. Pr. G. L.-A., nn 2. 50 il 1.:37 
c 1. 53 hm 4. 85 Thuringia. XIII (1892), p. 135, 

ru 0. 24 1893. 
ap 1. 01 

13 II.5.111 .3. or 38. "36 di 9.50 Gotteskopf, Fischer. H. Loretz, Porphyrite. In ·w. T., p. 251. nb 32.49 ol 4. 69 Ilmenau, Jb. Pr. G. L.-A., nn 3. 61 mt 4.18 
,ne 2.56 il 1. 52 Thuringia. XIII (1892), 

hmO.G4 p. 135, 1893. 
up 1. 01 

14 "II.( 4)5.1(2) .3. Q 8.58 di 9.63 Hengst berg, P. J annasch. H. Rosenbusch, Qua;tz In W. T., p. 251. or 32.25 hy 4. 60 n. Grimma, Elem. Gest., porphyry. ub 37.20 mt 1. 39 
an 5.00 Sa.xony. p. 269, 1898. 

15 II.5.1(2).3. or 37.25 di 18.97 Gail bach, ~ E. Goller. E. Goller, Kersantite. In w .. T., p. 251. ah 28.30 hv 2. 46 Spessart, N.J. B. B., VI, an 4. 73 oi 0.45 
mt 3.02 Bavaria. p. 566, 1889. 
il 1. 98 

16 II.5.1.3", Q 4.08 uc 0.46 Monte Inverno, C. Doelter. C. Doelter, Syenite or 31.69 di 15.01 Monzoni, Anz. Ak. Wiss. porphyry. ub 41.92 WO 3.13 
mt 3.02 Tyrol. Wien, XXXIX, 

p. 231, 1902. 

17 11II.5.111.311 . Q 3.30 di 6.10 Isla Persa, L. Hezner. U. Gru benmann~ Syenite. or 31.14 hy 6.36 Bernina Gebiet, Schw. Chem. Zeit., ab 43.49 mt 3.02 
au s. 56 il 1. 37 Switzerland. I, p. (2), 1914. 

18 111!.5.1.3. Q 5. 40 ac 2. 77 Monte 1.furadu, H. S. Washing- H. S. Washington, Trachyte. Not described. or 34.47 di 3. 67 Macomer, ton. A. J. S., XXXV~, ab 41.39 hy 0.10 
il 1. 06 Sardinia. p. 584, 1913. 
hm 6.56 
tu 0. 78 
ap 1. 34 

19 "II.511 .1.3. or 41.70 ac 10.1G Coral Island, Lassieur. A. Lacroix, Pulaskite. ab 35.37 dl 4. 97 Los Islands, N. Arch. Mus., III, ne 5.25 woo. 70 
up 1. 34 French Guinea. p. 68, 1911. 

20 (I)IL5.1(2) .311 • Q 0.06 di 5. 62 Melfi, Pisani. Gentil and Arfvedsonite or 36. 14 wo 3. 48 Sokoro Region, Frey den bm·g, syenite. ab 45.06 il 1. 22 
an 4. 73 hm3.09 Chad Territory, C. R., CXLVI, 

tn 0. 39 French Kongo. p. 354, 1908. 

21 (I)II.( 4 )5.1.3( 4). Q 9. 48 ac 0.92 Bet. Tunbaba F. Pisani. H. A. Brouwer, Trachyte. or 28.91 dl 6.08 and Haumeni, N.J. Cb., 1913, nb 45.06 hy 3. 53 
mt 3.94 Timor Island. p. 572. 
il 0. 76 

22 (I)II.5.1.3( 4). or 34.47 nc 0.46 Mohanui, P. Marshall. P. ·Marshall, Phonolite. nb 44.54 di 3.07 Dunedin, Q. J. G. S., LXII, ne 2. 27 WO 1. 28 
mt 9.51 New Zealand. .. p. 405, 1906. 

23 (I)II.511.1.3( 4). or 35.03 di 6.93 Mount Tapioi, P. Marshall: P. Marshall, Phonolite. ab 40.35 WO 4.06 Raiatea, Aust. A. A. S., XIII, an 2.50 mt·l. 62 
ne 7.38 Society Islands. p. 199, 1912. 

24 II.5(6).1.3. or 38.92 ac 2. 77 Pahiraia, P. Marshall. P. Marshall, Phonolite. ab 30.39 ns 7.69 Society Islands. Aust. A. A. S., XIII, ne 8.80 di 8.10 
ii 1. 52 p. 198, 1912. 



'424 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 1. PERALKALIC. UMPTEKASE. 

I 

No. Si02 Al20 3 FezOa FeO M:gO CaO Na20 K20 H20+ H20- Ti02 Pz05 M:nO Inclusive. Sum. Sp.gr. 

--- --- --- -...,.....--------- ---------
1 58. 17 16.07 1. 30 5. 04 l. 20 3.42 7. 41 4. 65 0.41 0. 19 2.09 0. 42 0. 07 C02 none 100. 44 2. 74 

SO a none 
A 2. II . 970 . 157 .008 .070 .030 '061 .119 .05Q .026 .003 . 001 Cl none 

2 56.05 17.02 9.10 4. 20 0. 12 0. 72 6. 10 5.12 0.36 0.~7 0.04 0.08 99.38 

A 2. II .934 . 167 .057 .058 . 003 .013 .098 .054 .006 - .001 

3 58.74 14. 61 0.48 3. 70 5.47 3.34 5. 70 3. 79 0.27 0.17 1. 87 1. 00 C02 none 99. 14 

B 2. III .979 .143 . 003 .051 .137 .060 .092 .040 .023 .007 

4 59.01 18. 18 1. 63 3.65 l. 05 2.40 7.03 5.34 0.50 0. 15 0.81 trace 0.03 Zr02 trace 99.98 
Cl 0.12 

A 1. I .983 .178 .010' .050 .026 .043 .113 
BaO 0.08 

.056 .010 - - SrO •trace 
Li20 trace 

5 64. 28 15. 97 2.91 3. 18 0.03 0.85 7.28 5.07 0._20 0.50 0.08 trace BaO none 100.33 2. 703 

A 2. II 1. 071 .156 . 018 .044 . 001 . 015 . 117 .054 .006 -- --

6 60.02 14. 86 2. 80 6.57 0.38 3.33 5. 64 4.26 0. 78 ; 0. 20 0.90 0. 63 0. 20 100.57 2.80 

A 2. II 1. 000 .146 .018 . 092 . 010 . 060 . 091 :046 .011 .004 .003 

7 59.52 15.58 7. 24 l. 86 2. 11 ·1. 81 6.82 3.48 2. 23 100. 65 

A 3. lii .992 . 152 . 045 . 026 . 053 .032 .110 .037 

8 57.45 15.75 11. 12 1. 74 1. 94 0. 12 7. 84 3.51 1. 23 100. 70 

A 3. III .958 .154 .069 . 024 . 049 .002 . 139 . 037 

9 59.66 16.97 3.18 1.15 0.80 2.32 8.38 4.17 2.53 0.07 trace 0.14 0.19 99.56 

A 2. II . 994 .166 . 020 . 016 . 020 . 041 .135 . 044 - . 001 . 003 

10 63.69 15.03 2.51 2.41 0.80 3.30 6.54 2.46 2.23 trace 0.55 SO a 
Cl 

trace 99.52 
trace 

2.55 

A 3. III 1. 062 . 147 . 015 . 033 . 020 . 059 . 105 . 026 - . 008 
Cu trace 

11 59.54 13.09 .4. 74 6.13 1. 33 3.81 5.88 3.86 0.68 0.59 0.49 C02 0.18 100.32 

A 2. II . 992 . 128 .029 . 085 . 033 .068 . 095 • 041 .00·1 . 007 

12 58.75 17.46 2.37 2.45 l. 03 2.55 6.81 5.87 0.74 0.77 0.30 trace C02 0.12 100.03 
SO a 0.16 .15 p 0.65 

2.672 

Al.I . 979 . 171 . 015 . 034 . 026 . 046 .110 .063 . 010 . 002 -- 99.88 

13 58.46 16.56 5.69 2.59 0.62 2.62 6.23 5.44 1. 21 0.28 0.23 trace C02 0.04 100.26 
SO a 0.16 

2.674 

A1. I . 974 .162 . 036 . 036 . 016 .046 
Cl 0.29 

.100 . 058 .004 . 002 

14 60.13 16.53 2.86 2.55 l. 20 1. 61 8.06 3.99 0.97 0.55 0.73 0.57 0.46 s none 100.32 
NiO none 

At. I 1. 002 . 162 . 018 .036 . 030 . 029 
BaO 0.11 

.130 . 042 . 009 . 004 . 007 

I 

15 58.81 14.81 4.58 4.21 0.80 2.33 5.60 4.96 0.82 2.00 0.76 0.20 0.27 s none 100.18 
NiO none 

At. I .980 .145 .029 .058 . 020 . 041 . 090 . 053 . 010 . 001 . 004 
BaO 0.03 

I 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 4. DOSODIC. UMPTEKOSE. (C. I. P. W., 1902.) 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. 
., 

Remarks. 

-- -
1 II.5(6).1. 114. or 27.80 ac 3. 70 Kakarsuak, C. Winther. N. V. Ussing. Nord-

nb 40. 61· ns 0. 49 Ilimausak G. Juehb., mar kite. rc 8.38 di 11.85 
ol 2.26 Region, p. 196, 1911. 
il 3.95 Greenland. ' 
ap 1. 01 

2 (1)11.5.111 .(3)4. or 30.02- ol 0.31 Craigmont, M. F. Connor. Adams and Barlow, Syenite. Also in Can. 
ab 50.56 mt12.06 Renfrew County, Tr. R. Soc. Can., G. S. Mem. 6, an 3. 61 il 0.91 . 
ne 0. 42 hm 0.80 Ontario. II (4), p. 324, 1910. 
c o. 20 p. 69, 1909. 

3 II.5.111 .4. or 22.24 di 5. 75 South Newcastle, M. W. Adams. I. H. O~lvie, :Monzonite. 
ab 48.21 hy 9.45 Boothbay Ann. . Y. Ac. Sci., an 3.06 ol 3.44 

mt 0. 70 quadrangle, XVII, p. 542, 1907. 
il 3. 50 Maine. 
np 2.35 

4 (I)II .5( 6) .1.114. or 31.14 eli 7.92 Red Hill, W. F. Hille- W. S. Bayley, Nephelite In W. T., p. 253. 
ab 42.97 ol 1. 92 New Ramp- brand. B. G. S. A., III, syenite. an 2.50 mt 2.32 
ne 8.80 il 1.52 shire. p. 250. 1892. 

5 (I)II .5.1.(3)4. Q 2. 04 ac 6.9~ Andrews Point, H. S. ·wash- H. S. \Vashington, Solvshergite. In \\7• T., p. 253. 
or 30.03 eli 3. 72 Cape Ann, ington. A. J. S., VI, ab 53.45 hy 2. 74 

mt 0. 70 Essex County, p. 178, 1898. 
il 0.91 Massachusetts. 

6 II.5.1.114. Q 2. 76 di 9.35 Pine Hill, C. H. Warren. C. H. Warren, Rhomhen Xenolith in 
or 25.58 hy 4.86 West Quincy, Proc. Am. Ac., porphyry. granite, ab 47.68 mt 4.18 
an 2.50 il 1. 67 Massachusetts. XLIX, p. 282, 1913. No. 25, · 

ap 1.34 1.4.1.3. 

7 "II.5.1.4. Q 1. 20 di 5.83 Little Montreal F. P .. Burrall. L. L. Hubbard, Felsite Not in W. T. 
or 20.57 hy 2.60 River, Mich. G. S., VI porphyrite. ab 57.64 mt 6.03 
an 1. 39 hm 2.04 Keweenaw Point, (II), p. 26, 1898. 

:Michigan. 

8 II.511 .1.4. or 20.57 ac 10.16 Little Montreal F. P. Burrall. L. L. Hubbard, Felsite I Not in W. T. ab 50.56 di 0. 43 River, Mich. G. S., VI porphyrite. . ne 5. 82 ol 3.29 
mt 5.57 Keweenaw Point, (II), p. 26, 1898. 
hm 3.68 Michigan. 

9 "II .5(6) .1.4. or 24.46 ac 6. 01 Peaked Butte, W. H. Melville. Wolff and Tarr, Nephelite In W. T., p. 253. 
ab 47.68 di 7. 29 Crazy Moun- B. Mus. Comp. syenite.· ne 8. 80 wo 0. 70 

mt 1. 62 tains, Montana. Zool., XVI, p. 232, 
ap 0.34 1893. 

I 

10 (I)ll.(4)5.1(2).4. Q 9.30 di 10.06 Yate Volcano, H. Ziegen- H. Zie()"enspeck, Andesite. I In W. 'l'., p. 253. 
or 14.46 hy 0.36 Chile. speck. ln. Diss. Jena, p. 42, ab 55.02 mt 3. 48 
an 4. 45 1883. 

11 II.5.1."4. Q 1. 98 ac 3. 70 Tamaya, C. Sch wa.rz. A. v. Groddeck, Porphyry. , In W. T., p. 253. 
or 22.80 di 13.10 Chile. Z. D. G. G., ab 45.59 hy 5.96 

mt 4.87 XXXI~, p. 251, 
I ap 1. 34 ' 1887. 

12 (I)II .511 .1. (3)4. or 35.03 di 7.39 Cabo Frio, F. E. Wright. F. E. Wright, Umptekite. 
ab 41.39 ol 1. 04 Rio de Janeiro, T. M.P. M., XX, an 1. 95 mt 3. 48 
ne 6. 25 il 1. 52 Brazil. p. 248, 1901. 
hl 1. 05 ap 0. 67 

13 (I)II.5.1.(3)4. or 32.25 di 3. 46 Cabo Frio, _F. E. Wright. F. E. Wright, Nordmarkite. 
ab 48.73 wo 1. 74 Rio de Janeiro, T. M. P.l\L, XX, an 2. 22 mt 7.42 
ne 0. 85 il 0.61 Brazil. p. 243, 1901. 
hl 0.47 hm0.64 

ap 0. 67 

14 (1)~1.5.1.4. or 27.35 ac 4.62 Tobermory E. G. Radley. J. J. H. Teall, Phonolitic 
ab 55.02 di 3.65 Mull, Scotland. G. S. G. B., Sum. trachyte. ne 4.26 ol 2. 73 

mt 1.86 Prog.(l913), p. 80, 
il 1. 37 1914. 
ap 1.34 

15 "II .5.1.(3)4. Q 2.40 di 8.39 Garnhnaich Mhor, E. G. Radley. J. J. H. Teall, Alkali 
or 29.47 hy 0. 70 Carsai~ Bay G. S.G. B., syenite. ab 47.16 mt 6. 73 
an 0.56 il 1. 52 Mull, , cotland. Sum. Prog. (1912), 

ap 0. 34 ). 70, 1913. 
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CLASS IL DOSALANE___.:.Continued . 

. RANG .1. PERALKALIC. UMPTEKASE-Continued. 

No. Si02 Al20a Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- --------------------
16 57.98 17.92 4.23 2.72 0.34 2.12 6.99 5.24 1. 76 0.64 0·.20 0.08 0.21 C02 none 111.43 s none 

NiO none 
ALI . 966 .176 • 026 . 038 • 009 .038 .ll3 .055 . 003 - .003 BaO none 

SrO none 

17 58.47 18.60 1. 92 4. 77 0.94 0.99 5.52 .3. 30 2.19 0.50 2.17 0.45 0.19 Cl 0.02 100.11 
BaO 0.04 

A1. I • 975 .182 • OI2 • 067 .024 .018 
Li20 trace 

.089 . 035 . 027 . .003 .003 

18 62.70 16.40 3.34 2.35 0.79 0.95 7.13 5.25 0. 70 0.92 trace 100.53 

A3. III 1. 045 . 161 . 021 .033 . 020 . 017 .ll5 .056 . OI2 --

19 58.90 17.70 3.94 2.37 0.54 1.05 7.39 5.59 1. 90 0.40 trace 0.55 100.33 

A2. II . 982 .173 . 025 ·.033 . 014• .OI9 .ll9 . 060 . 005 - . 008 

20 58.81 .18.54 5.00 1. 80 1. 02 3.81 7.90 3.06 n. d. 99.94 

A3. III . 980 .182 .031 • 025 .026 • 068 .I27 . 033 

21 61.56 13.59 2.16 3.16 5.44 4.41 6.17 2. 77 0.24 0.12 0.03 0.07 BaO 0.04 99.72 

A2. II 1. 026 .I33 . 014 . 044 .I36 .079 .100 .030 .002 - . 001 

22 63.82 14.81 1. 63 1. 25 3.48 5.26 6.37 2. 78 0.20 (0. 06) 0.38 0.02 0.07 C02 0.25 100.33 s 0.01 

A2. II 1. 064 .145 .010 .018 . 087 .094 .103 .030 .005 - . OOI 

23 61.24 13.95 3.81 1. 45 4.23 3.69 5.13 4.53 0.38 (0. 09) 0.82 0.01 0.14 C02 0.51 99.96 s 0.02 

AI. I 1. 021 .137 .024 .020 .106 .066 
BaO 0.05 

.082 .048 .010 -- .002 
" 

24 60.78 14.95 4.04 2. 27. 2.39 3.22 5.81 3.53 0.53 (0. 18) 2.14 0.01 0.07 99.74 

A2. II 1.013 .147 .025 .032 .060 .057 .094 .037 .027 - .001 

25 59.57 15.14 5.50 1. 62 2.46 3.42 6.13 3.27 0.57 1. 82 0.36 99.86 

A2. II . 993 ,I47 .034 .022 .062 .061 .098 .035 .023 .005 

26 53.31 14.19 10.92 4.29 1. 96 4.38 6.27 2.19 0.40 (0. 15) 1. 80 0.43 0.06 s 0.01 100.25 

A2 II 889 .139 .068 .060 .049 .079 .102 .023 .023 .003 . 001 

27 63.71 16.59 2.92 0.66 0.90 3.11 8.26 2.79 0.19 0.86 0.20 100.19 

A2. II 1. 062 .163 . 018 .009 .023 .056 .135 .030 .010 .003 

28 60.89 17.16 3.60 3.18 0.49 3.07 6.88 4.23 0.37 99.87 

A3. III 1. 01~ .168 .022 .044 .012 .055 .Ill .045 

29 63.45 15.87 1. 81 0.77 0.72 4.08 6.84 4.31 1. 08 0.44 1.16 100.53 

A2. II 1. 058 .155 .011 .011 . 018 .Q73 .110 .046 .005 .008 

I 

30 58.28 12.65 6.17 7.38 1.54 2.54 6.34 1.40 2.22 1. 38 Fe82 0.61 100.81 2.80 

4.3. III . 971 .124 .039 .103 . 039 .045 .I02 . 015 . 017 

31 64.95 14.27 3.37 1. 89 0.87 2.60 6.85 3.39 0.24 0.35 0.81 0.1'1. 99.70 

A2. II 1. 083 .140 . 021 .026 .022 .046 .Ill .036 .010 . 001 
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ORDER 5; PERFELIC. GERMANARE-Continued. 

SUBRANG 4. DOSODIC. UMPTEKOSE~Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

16 (I)II .5" .1.114. or 30.58 di 4.92 Newton o' Fintry, E. G. Radley. J. J. H. Teall, Phonolite. 
ah 45.06 wo 1. 04 n. Glasgow, G. S. G. B., au 2. 22 mt 6.03 
ne 7. 67 il 0.46 Scotland!' · Sum. Prog. (1907), 

p. 56, 1908. 

u (I)II.(4)5.1.4. Q 9.60 hy 6. 49 Skomer Island, E. G. Radley. H. H. Thomas, Soda 
or 19.46 mt 2. 78 Pembrokeshire, Q. J. G. S., LXVII, trachyte. ab <H>. 63 il 4.10 
an 2. 22 ap 1. 01 \Vales. p. 192, 1911. 
c 5.10 

18 (I)II .5.1.(3)4. or 31.14 nc 4. 62 Lougenthal, L. Schmelck. W. C. Brog1:er, Sol vsbergi te. In W. T., p. 253. 
ab 55.02 di 3. 86 Norway. Eg. Kg., , p. 80, ol 1.14 

mt 2.55 1894. 
il 1. 82 

19 (I)II .5(6).1. (3)4. or 33.36 ac 2. 77 Kjose Aklungen, V. Schmelck. W. C. Brog1:er, Solvsbergite. In W. T., p. 253. 
ab 42.97 di 4. 45 Norway. Eg'. Kg., , p. 102, ne 8.80 ol 1. 03 

mt 4. 41 1894. 
il 0. 76 

20 (I)II .5" .1(2) .4. or 18.35 di 5. 62 Ostvaago, T. Matthiesen. C. F. Kolderup, Soda In W. T., p. 253. 
ab 53.91 WO 2.32 Lofoten Islands, Berg. Mus. Aarb., syenite. an 6.12 mt 5. 80 
ue 6. 82 hm 0.96 Norway. 1898, No. 7, p. 23. 

21 II.5.1.4.0 or 16.65 di 16.84 Line Ad it, R. Mauzelius. A. G. Hogbom, Syenite. 
ab 52.40 hy 9. 41 Gellivare, G. F. F., XXXII, an 0.83 mt 3. 25 

il 0.30 Sweden. p. 569, 1910. 

22 II.5.1".4. Q 4.14 di 17.81 Kiiruna vaara, K. Schroder. P. Geijer, Syenite or 16.68 hy 0. 93 Lapland, G. Kir. Dist., porphyry. ab 53.97 mt 2.32 
an 3.34 il 0. 76 Sweden. p. 49, 1910. 

23 II.5.l.(3)4. Q 4.38 di 10.37 Luossavaara, R. Mauzelius. P. Geijer, Syenite 
01' 26.69 hy 5. 80 Lapland, G. Kir. Dist., porphyry. ab 42.97 mt 2. 78 
an 1. 95 . il 1. 52 Sweden. p. 54, 1910. 

hm 1.92 

24 11.5.1(2).4. Q 5. 64 di 8.86 Near Kiirunavaara, G. Nyblom. . P. GeUer, Syenite or 20.57 hy 1.90 Lapland, G. ir. Dist., porphyry. ab 49.25 mt 1.39 
an 4.45 il 4.10 Sweden. p. 33, 1910. 

hm3.04 

25 II.5.1(2).4. Q 3.48 di 10.15 Kiruna, H. Santesson. 0. Stutzer, Soda or 19.46 hy 1. 50 Lapland, N.J. B. B., XXIV, syeni~e. ab 51.35 mt 0.93 
an 3.89 il 3.50 Sweden. p. 563, 1907. 

hm4.80 

26 II.5.l(2).4". Q 0. 42 di 10.58 Geologen, G. Nyblom. P. Geijer, Syenite. or 12.79 wo 0. 70 Kiirunavaara, G. Kir. Dist., ab 53.45 mt 8.82 
an 3.89 il 3.50 Lapland, p. 10, 1910. 

hm 4.80 Sweden. 
ap 1.01 

27 (I)II.5.1.4. or 16.68 ac 0.92 Ulfujarvi, W. Petersson. W. Ramsay, Umptekite. In W. T., p. 253. ab 69.69 di 4. 97 mptek, Fennia, XI, WO 3.60 
il 1. 37 Kola, p. 205, 1894 .. 
hm 2.56 Finland. 
pf 0.27 

28 (I)II.5.111.4. or 25.02 di 8.04 Stein burg, W. Bruhns. W. Bruhns, Trachyte. In W. T., p. 253. ab 55.54 WO 1.04 
an 3.34 mt 5.10 Hartenfels, Vh. Nh. Ver. Bonn., 
ne 1.42 W esterwald, LIII, p. 51, 1886. 

Germany. 

29 (I)II.5.1.4. Q 3.48 di 3.89 Hielsberg, H. Schneider- H. Schneiderhohn, Phono'titic or 25.58 WO 3.25 Westerwald, hohn. Jb. Pr. G. L.-A., trachyte. ab 57.64 mt 1. 39 
il 0. 76 Germany. XXX (1909), 
hm0.80 p. 306, 1910. ap 2. 69 

30 II.( 4)5.1'.4(5). Q 7.86 di 8.88 Bohulib, Laxa. Barvir, Kersantite. Osann, III (1), or 8.34 hy 5. 63 Bohemia. Arch. Nw. Df. p. 129. ab 53.45 wt 9.05 
an 1. 95 1 2.58 Bohm .. , XII, 1901. 

31 (I)II.(4)5.1.4. Q 8.88 ac 3.23 Between Ghada- G. Manasse. G. Manasse·, I Andesite. or 20.02 di 5. 24 mes and Tripoli, B. Soc. G. It., ab 54.49 wo 2.20 
mt 3.25 Tripoli, XXIV, 
il 1. 52 Libya. p. 143, 1905. ap 0.34 I 
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CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 1. PERALKALIC. UMPTEKASE-Continued. 

---
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 

r 
H20+ ~20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

--- --- ------------- ---------
32 57.95 13.80 5.72 l. 73 0.53 l. 43 8.95 2.71 1.71 0.55 2.76 Zr02 1. 57 99.58 

Cl 0.17 

A2. II .966 .135 .036 . 024 . 013 .025 .145 .029 . . 007 . 039 

33 51.26 16.90 6.11 5.32 2.59 2.96 6.86 2.28 4.07 0.76 l. 59 0.15 100.85 I 
I 

A2. II .854 .166 .038 .074 .065 .053 .111 . 024 .010 .011 . 002 

34 59.49 1i 17 2.27 3.33 l. 12 2.62 6.48 5.26 0.57 0.37 0.59 0.38 99.65 

A2. II .992 .168 . 014 .046 .028 .046 .105 .056 .007 .;003 

35 58.37 16.65 4.09 3.03 0.37 l. 66 7.28 5.46 .1.40 0.96 0.21 0.08 0.43 99.99 I 
A2. II . 973 .163 .026 .042 .009 .030 .118 .058 .003 - .006 

36 60.75 14.50 6.18 2.94 0.43 3. 36 5.88 3.74 1. 44 0.46 0.25 0.55 C02 trace 100.48 

A2. II 1. 013 .142 . 039 . 041 . 011 .060 .095 . 039 . 006 .002 . 008 

37 59.56 13.94 5.82 2.98 0.61 4.72 6.05 3.01 2.31 0.31 0.11 0.48 SO a t.race 99.90 

A2. II . 993 . 137 .036 .042 . 015 .084 . 098 . 032 . 004 .001 . 007 

38 52.05 15.10 2.15 5.67 2.44 6.93 6.10 3.47 3.10 l. 82 0.60 99.43 

A2. II . 868 .148 . 014 . 079 . 061 . 123 .098 .037 . 023 . 004 

39 59.39 14.34 6.64 0.92 l. 92 8.65 5.83 3.09 0.12 100.90 2.604 

A3. III· . 990 . 141 .041 . 013 . 048 . 155 .094 . 033 

40 62.25 15.49 5.44 0.15 0.84 l. 82 8.18 2.57 l. 26 1.85 99.85 

A2. II 1. 038 .152 . 034 . 002 . 021 .032 .132 . 028 . 023 

) 

41 56.78 14.47 2.80 6.05 0.34 2.47 8.67 4.51 l. 70 0.56 2.00 trace NiO 0.05 100.40 

A2. II . 946 .142 . 018 . 084 . 009 .045 .140 .048 . 025 --

42• 55.66 17.18 4.43 3. 56 0.73 1.14 7.02 5.30 4.53 99.55 

A3. III . 928 .168 . 028 . 050 . 018 . 020 .113 .056 

43 54.15 16.09 7.35 4.90 l. 61 3.86 5.94 4.41 l. 40 0.41 0.42 Cl 0.40 100.74 

A2. II . 903 .158 .046 . 068 .040 . 069 .096 . 047 . 005 .00:3 

I 

44 53.56 15.28 7.36 5:42 l. 29 4.30 5.51 4.88 3.12 100.72 

A3. III . 893 . 150 . 046 .075 . 032 ... 077 .089 .052 

45 53.28 16.38 6.11 4.52 2.50 3.09 6.42 4.18 3.52 0.15 100.15 

A3. III . 888 ' . 161 .038 .063 .063 .055 .103 .045 . 001 

46 62.19 17.43 1. 65 2.64 0.40 0.86 8.28 5.03 0.39 0.14 0.37 0.14 0.32 C02 0.02 99.93 
Zr02 0.04 

AI. I 1. 037 .171 . 010 . 037 . 010 . 015 . 053 
SO a none 

. 134 . 005 . 001 . 005 Cr20s trace 
NiO none 

' I BaO 0.03 
I SrO none 

47 60.12 17:671 3.75 3. 40 I o. 53 2.40 6.78 4.43 0.49 99.57 

I A3. III 1. 002 .173 .023 .047 .013 . 043 .110 .047 I I 
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ORDER 5. PERFELIC. GERMANARE-Continue4. 

SUBRANG 4. DOSODIC. UMPTEKOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-
32 II .511.1.4. or 16.12 ac 16.63 Rouma, Pisani. A. Lacroix, Lujavrite. "Endialyte-

ab 45.85 ns 0.12 Los Islands, N. Arch. Mus., III, rich" ne 5.25 di 6.04 
hl 0.28 ol 4.23 French Guinea. p. 38, 1911. Al20 3 low? 
z 2.38 il 1.06 MnO high? 

33 II.5.1(2).411 • or 13.34 ol 7.41 Handeda District, E. Manasse. E. Manasse, Kersantite. 
ab 53.45 mt 8.82 Mulazenai, Stud. Pet. Eritr., an 4.45 il L52 
ne 2. 56 ap 3. 70 Eritrea. p. 105, 1909. 
c 1.53 ' 

34 (I)II.5.1.(3)4. or 31.14 di 6. 71 Bongatsana, Boiteau. A. Lacroix, Phonolitic 
ab47.42 ol 2.03 Ankaratra, C. R., CLVI, trachyte. an 1.95 mt 3.25 
ne 4.12 il 1.06 Madagascar. p. 176, 1913. 

ap 1.01 

35 1111.5(6).1.(3)4. or 32.25 ac 6.01 Mount Hohnel, G. T. Prior. G. T. Prior, Phonolite. 
ab 40.87 di 7.28 Kenya Volcano, Min. Mag., XIII, ne 7.67 mt 3.02 

il 0.46 Brit. East Africa. p. 240, 1903. 

36 II.(4)5.1.4. Q 7.98 di 3.37 Aden, E. Manasse. E. Manasse, Trachy-
or 21.68 wo 3.4R Arabia. Mem. Soc. Tosc., andesite. ab 49.78 mt 9.05 
an 2.22 il 0.91 XXIV, p. 181, 1908. 

ap 0.67 

37 11.115.1.4. Q 6.06 di 5.54 Aden, E. Manasse. E. Manasse, Trachy-
or 17.79 wo 5.80 Arabia. Mem. Soc. Tosc., andesite. ab 51.35 mt 8.35 
an 1.95 il 0.61 XXIV, p. 182, 1908. 

ap 0.34 

38 II.5.111.4. Q 1. 92 di 22.23 Vo-men-Ko, Pisani. J. Deprat, Augite c 

or 20.57 hy 0.66 Yunnan, Mem. Serv. G. syenite. ab 51.35 mt 3.25 
an 3. 61 il 3.50 China. Indoch., I (1), 

p. 229, 1912. 

3!) 11.5.1(2).4. Q 0.66 di 10.37 Sima boer, . A: Clausinger. R. D. M. Verbeek, Andesite Not in'"· T. 
or 18.35 wo10.79 Merapi Volcano, Sum. Westk., pitchstone. ab 49.25 mt 3.02 
an 3.89 hm 4.48 Sumatra. p. 518, 1883. 

40 (1)11.5.1.4. Q 2. 76 ac 3. 70 Engels berg, H. I. Jensen. H. I. Jensen, Syenite "Like bow-
or 15.57 di 2.38 Queensland. Pr. Linn. Soc. pegmatite. ralite.'~ ab 64.97 ol 0.70 

il 0.30 N. S. W., XXXIV, 
hm 4.16 p. 96, 1909. 
tn 4.12 

41 11.5(6).1.114. or 26.69 ac 8.32 · Mount Flinders, ir. I. Jensen. H. I. Jensen, Phonolitic 
ab 34.58 ns 3.42 Queensland. Pr. Linn. Soc. trachyte ne 7.67 di 10.97 

ol 2.25 N. S. Vl., XXXIV, 
il 3.80 p. 93, 1909. 

42 (I)II.5(6).1."4. or 31.14 ac 0.46 Purakanui, P. Marshall. P. Marshall, · Phonolite. 
ab 40.87 di 4. 67 Dunedin, ·Q. J. G. S. LXII, ne 9. 94 ol 1. 75 

mt 6.50 New Zealand. p. 402, 1906. 

43 . I1.5.111•114. or 26.13 di 10.82 Sij)al Hill, C. A. Cotton. C. A. Cotton, Phonolite. 
ab 41.65 ol 0. 73 unedin, Tr. N. Z. Inst., an 3.06 mt10.67 
ne 2.98 il 0. 76 New Zealand. XLI, p. 120, 1909. 
hl 0. 70 ap 1.01 

44 11.5(6).111.(3)4. or 28.91 di 14.11 See House, P. Marshall. P. Marshall, Trachytoid 
ab 33.54 wo 0.81 Dunedin, Q. J. G. S., LXII, phonolite. an 2.50 mtl0.67 
ne 7.10 New Zealand. p. 402, 1906. 

45 II.5(6).111.4. or 25.02 di 8. 77 Otago Harbor, P. Marshall. P. Marshall, Ulrichite 
ab37.20 ·ol· 3.88 Dunedin, Q. J. G. S., LXII, (campton-an 3.61 mt 8.82 
ne 9.09 ap 0.34 New Zealand. p. 397, 1906. itic 

tinguaite). 

46 (I)II.5.1.4. or 29.47 ac 4.62 Puu Vi7aa Waa, W. F. Hille- W. Cross, Trachyte 
ab 51.87 ns 0. 73 North Kona, brand. J. G., XII, obsidian. ne 5.40 di 2.88 

ol 3.35 Hawaii. . p. 514, 1904. 
il 0. 76 
ap 0.34 

147 (l)ll.5.111.4. I .. 26.13 d; •.• 1 Heard Island, R. Reinisch. R. Reinisch, Trachyte. 
ab 53.45 ol 0. 89 Indian Ocean. D. Sudp. Exp., Il an 4.45 mt 5.34 
ne 2.27· (3), p. 262, 1908. 
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CLASS II. DOSALANE-'-Continued. 

RANG 1. PERALKALIC. UMPTEKASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 KzO H20+ H20- TiO,I P,O, MnO Inclusive. Sum. Sp.gr. 
---------... -------- ---

48 59.52 11.48 1. 62 9.93 1.03 4.11 5.31 2.03 2.88 0.82 0.27 none 0.22 C02 0.41 99.63 2.51 

A2. II .992 .113 .010 .138 .026 .073 .085 .021 . 003 - 0 003 

49 61.01 16.62 3.55 2.81 0.06 3.27 5.92 5.22 1.13 trace 0.55 Cl trace 100.14 

A3. III 1.017 .163 .022 • 039 .002 .058 . .095 .056 - .008 

RANG 1. PERALKALIC. UMPTEKASE. 

60.00 16.88 1.83 3.02 1.40 3.16 9.31 0.94 1. 53 0.43 0.42 0.14 0. 12 C02 0.59 99.88 
Zr02 0.03 

1 

s trace 1.1 1.000 .166 .011 .042 .035 .056 .150 .010 .005 .001 .002 BaO 0.06 A 
SrO 0.02 
LhO trace 

45.32 13.09 21.74 7.12 0.18 2. 19 7.51 0. 17 0.24 (0. 08) 1.15 0.32 0.04 C02 1.26 100.35 
s 0.02 

2 

A 2. II • 755 .128 .136 .0!)9 .005 .039 .121 .002 .014 .002 -

RANG 2. DOMALKALIC. MONZONASE. (C. I. P. W., 1902.) 

1 51.05 14.49 4. 16 4.37 8. 16 5.11 l. 85 7.25 l. 05 l. 76 0.70 99.94 

A 2.·11 •. ~51 .142 • 026 .061 • 204 • 091 .030 . o·n 0 022 . OO.'i 

59.58 14.45 l. 52 3.09 4.19 4.74 2.69 7:54 0.50 0. 77 0.51 trace C02 0.11 2.764 CI trace 
2 

.080 
Ce20a 0.13 2. II .993 .142 .009 .043 .105 .085 0 044 .010 .004 -A .. 

3 57.36 14.07 4. 11 l. 82 4.94 4.63 2.25 6. 56 3.06 1. 10 99.90 2.81 6 

A 3. III .956 .138 .026 .025 0124 .OS2 .036 .070 0 014 

4 56.39 12. 88 2.36 3.54 7. 83 4.06 1.30 7. 84 l. 33 2.07 trace 99.60 
I I 

A 3. III .940 .126 .015 .049 .196 
I 

.072 .021 .083 .026 -
5 55.85 18.34 3.77 l. 88 1.73 3.84 3.39 8. 77 1. 14 0.59 0.38 C02 none 99. 90 

Zr02 none 
1. I .931 .180 .024 .026 0 043 .069 . 055 .094 .007 . .003 SO a 0.05 

BaO 0.17 
A 

.1' 

6 57.32 19.07 2. 21 2. 35 1. 60 3. 82 3.22 9. 15 0.57 0. 61 0. 17 C02 none 100. 21 2.61 
SO a trace I 

A2. II .955 .187 .014 .033 .040 .068 .052 .097 .008 .001 BaO 0.12 

1 

7 57.31 14.41 1.21 4.37 7. so 6. 90 l. 35 
i 

6.38 0.18 0.40 0.30 C02 none 100.61 i 

BaO none 
A2. II .955 .141 .008 .061 .19.5 .123 .022 .068 .005 . 002 ; 

! 
8 55.46 14.63 l. 34 4."50 7 .. 90 6.69 1.79 6.63 0.23 0. 15 0.53 0.36 C02 none 100.~1 2.70 

A2.1I .924 .143 .008 .062 .198 .119 .029 .071 .007 .1}03' 100 

j 
I 

9 55.21 18.78 2. 69: 2.86 l. 68 4. 61 3. 13 8.45 0.99 0. 71 0.22 99.61 
I 

C02 none 
Zr02 0.10 

A1. I ,920 I .184 . 017· .040 .042 .082 .050 .090 . 009 .002 SO a none ; 
BaO 0.18 

I I 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 4. DOSODIC. U.M:PTEKOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
48 Il11.(4)5.1.4. Q 7.32 di 16.02 Musgrave Penin- A. M. Wright. Speight and Finlayson, Trachyte 

or 11.68 hy 11.14 sula, Subant. Islds., pitchstone. ab 44.54 mt 2.32 
nn 1.95 il 0.46 Carnley Island, p. 724, 1909. 

Auckland Islands. 

49 (I)II.5.1".(3)4. Q 0.84 di 6.63 Cape Adare, J. A. Schofield. Davld, Smeeth, and Trachyte. In W. T., p. 253. 
or 31.14 wo 2.20 Victoria Land, Schofield, ab 49.78 mt 5.10 
an 3.34 Antarctica. J. R. Soc. N. S. W., 

XXIX, p. 473, 1895. 

RANG 5. PERSODIC. KIRUNOSE. (P. GEIJER, 1910.) 

I 
i 1 1111.511 .1.5. or 5.56 di 10.82 Coalinga, I W. F. Hille- Arnold and Anderson, Soda syenite. Not fresh. 

ab 68.90 ol 1. 34 Fresno County, brand. U.S. G. S. B. 398, an 1. 67 mt 2.55 
ne 5.25 il o. 76 California. p. 159, 1910. 

ap 0.34 

I 

2 Il11.5.1.5. •Q 0.42 hy 0.50 N okutusjarvi, R. Mauzelius. P. Geijar, Magnetite 
or 1.11 mt19.72 Luossavaara, G. Kir. Dist., syenite. ab 63.40 il 2.13 
an 1. 39 hm 8.16 Lapland, p. 67, 1910. 

ap 0. 67 Sweden. 

I 
cc 2.80 

RANG 2. DOPOTASSIC. CI.M:INOSE. (C. I. P. W., 1902.) 

1 II".5.2.2. or 42.81 di 8.48 Durbach, Not stated. A. Sauer, Durbachite. Of. No. 146, 
o.b 12.05 ol 12.81 Schwarzwald, Mt. Bad. G. L.-A., ~ 951. an 9. 73 mt 6.03 
ne 1. 99 il 3.34 Baden. II, p. 258 (1890), In 'IV. T ., p. 255. 

ap 1. 68 1892. 

2 II.5.(1)2.2(3). Q 1.80 di 11.98 Piz Giuf, M. Dittrich. F. Weber, Syenite. 
or 44.48 hy 7.95 Aarmassif, Btr. G. Kt. Schw., ab 23.06 mt 2.09 
0.11 5.00 il I. 52 Switzerland. XIV, p. 43, 190,4. 

ap 0.34 

3 II/15.2.211
• Q 4. 92 di 10.80 Alp Tobel, G. Ruetschi. G. Ruetschi, Lam pro-

or 38.92 hy 7.40 Rofna, In. Diss. Ziir., phyre. o.b 18.86 mt 2.55 
an 8.90 il 2.13 Switzerland. p. 27, 1903. 

hm 2.40 

4 II(III) .5.'12.2. Q 1. 08 di 10.92 Monte Catini, H. S. Washing- H. S. Washi}eton, :Mica trachyte In W. T., p. 255. 
or 46.15 hy 15.59 n. Volterra, ton. A.J. S., L, ( selagi te) . ab 11.00 mt 3.48 
an 6.12 il 3.95 Tuscany. p. 47, 1900. 

5 (I)II .5'1 .
112.2(3). or 52.26 di 6.05 Bagnorea, H. S. Washing- H. S. Washington, Leucite Complete in 

ab 17. 21J ol 1. 05 n. Orvieto, ton. J. G., V, trachyte. R. C. R.,p. an 8. 62 mt 4. 41 
no 6.25 il 1. 06 Italy. p. 370, 1897. 67, 1906. 

hm 0.80 In W. T., p. 255. 
ap 1. 01 

G (I)II.511.2.2(3). or 53.93 di 5.99 Vetralla, H. S. Washing- H. S. Washington, Vulsinite. Complete in ab 16.77 ol 1. 87 
an 10.56 mt 3.25 Monte Vico, ton. J. G., IV, R. c. R., p. 
110 5.68 il 1. 22 n. Viterbo, p. 849, 1896. 59, 1906. 

u.p 0.34 Italy. In W. T., p. 255. 

7 II(III).5.2(3).2. Q 0.30 di 14.46 La Colonetta, H. S. Washing- H. S. WashiJeton, Ciminite. Complete in or 37.81 hy 18.92 Monte Cimino·, ton. A. J. S., I , R. C. R., p. ab 11.53 mt 1.86 
nn 14.18 il o. 76 n. Viterbo, p, 44, 1900. 63, 1906. 

ap 0.67 Italy. In W. T., p. 255 .. 

8 II11.5.2.2. or 39.48 di 14.64 Fontana Fiescoli, H: S. Washing- H. S. Washington, Ciminite. Complete in 
ab 15.20 hy 3.46 Monte Cimino, ton. A. J. S., IX, R. C. R., p. an 11.95 ol 11.18 

mt 1. 86 n. Viterbo, p. 44; 1900. 63, 1906. 
il 1. 06 Italy. In V·l. T., p. 255. 
u.p 1. 01 

9 (I)II .511.2.2(3). or 50.04 di 7.17 Monte Venere, H, S. Washing- H. S. Washington, Leu cite Complete in 
ab 15.20 ol 1. 87 Vico Volcano, ton. J. G., IV, . trachyte. R. C. R., p. an 12.23 mt 3.94 
ne 5.94 it 1. 37 n. Viterbo, p. 849, 1896. 67,' 1906. 

ap 0.67 Italy. In W: T., p. 255. 
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CLASS II. DOSALANE-Continued. 
G 

RANG 2. DOMALKALIC. MONZONASE-Continued. 

i 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 P20s MnO Inclusive·. Sum. Sp.gr. 

--- --- ---------------- ----------
10 52.14 15.91 2.15 5.19 5. 11 8.55 1.92 7.24 0. 10 0.09 l. 22 0.24 C02 none 100. 13 

Zr02 trace 
SOa 0.07 

Al. I .869 .156 .014 .072 .128 .153 .031 .077 .015 .002 BaO o. 20 

11 50.28 19.58 10.60 3.63 1.11 1.16 1. 30 9.15 1. 97 s 0.35 99. 21 2. 815· 
Insol. 0.33 

B3. IV .836 .192 .066 .050 .028 .021 .021 .098 21° 

12 50.53 14.62 6. 82 2.88 6.16 5.00 1. 70 8.32 0.90 0.80 0.62 99.35 

A2: II, .842 .143 .043 . 040 . 154 .089 '.027 .088 .010 .004 

I 
i· 

RANG 2. DOMALKALIC. MONZONASE. 

I 

1 62.62 15.69 2.07 4. 73 1. 61 . 2. 60 3.87 5.95 0.61 .. 0.10 99. 76 2.68 

A 3. III 1.046 . 154 .013 .065 .040 .046 .063 .063 . 001 

2 58.37 15. 11 1. 91 8.99 0.57 3.32 3.76 4.09 2. 25 0.97 0.21 0.48 100.03 

A 2. II .973 . 148 . 012 . 125 . 014 .059 .061 . 044 .012 .. 001 .007 

3 58.77 15. 78 2. 33 6.03 0.24 3.55 4.47 5. 29 1. 22 0.29 0.94 1.45 0. 10 100.46 2. 72 

A 2. II .980 . 155 .015 .083 .006 .064 .073 .056 . 012 .010 . 001 

62.85 16. 80 2.96 2. 89 1. 48 3.24 4.09 5.49 0. 24 0. 13 0.09 0. 13 0. 21 F 0.01 100.69 s 0.02 4 
BaO 0.06 

A 1. I 1.048 ,165 .019 .040 .037 .058 •.066 .059 .001 .001 . 003 

5 62.34 17.22 1. 75 2.49 1. 30 3. 28. 5.28 5.14' 0.28 0.60 trace trace SO a trace 99.68 2.68 

A 3. III 1.039 . 169 .011 .035 .033 .059 .085 .054 .008 -- --

6 60.56 16. 19 5. 19 2.41 1. 30 2.09 4.78 4.82' 0.51 l. 19 0.30 0.36 99. 70 2.633 

A 2. II 1.009 . 159 .032 .033 .033 .037 .077 .051 .015 .002 .005 

61.65 15.07 2.03 2.25 3.67 4.61 4.35 4. 50 0.41 0.26 0.56 0.33 0.09 Cr20a trace 100.15 
BaO 0.27 

7 
SrO 0.10 

A l.I 1. 028 .148 .013 .031 .092 .083 .070 . 048 . 007 .002 .001 LhO trace 

54.42 14. 28 3.32 4. 13 6.12 7.72 3.44 4.22 0.38 0.22 0.80 0.59 . 0.10 Cr20a trace 100. 19 
BaO 0.32 

8 
SrO 0.13 

l.I .907 .140 .021 .059 .153 .138 .055 .045 I :o10 .004 .001 Li20 trace 

52.26 13.96 2.76 4.45 8.21 7.06 2.80 3.87 1. 34 1.53 0.58 0.52 0. 14 C02 0.49 100.25 
Cr203 trace 

9 
BaO o. 23 

A l.I .871 .137 .017 .062 .205 .126 .045 .041 .007 .004 .002 SrO 0.05 
Li20 trace 

0 '55. 23 18.31 4.90 2.06 1.85 3.62 4. 02. 6.43 1. 84 0.42 0.58 trace C02 none 100.27 SO a 0. 23 1 
Cl 0.32 

A 1, I . 921 .179 .031 .029 .046 .064 .065 .068 .005 .004 - BaO 0.46 
SrO trace 

1 1 52.81 15.66 3.06 4.76 4.99 7.57 3.60 4.84 0.93 0.16 0.71 0.75 trace SO a trace 100.24 
Cl 0.07 

A l.I .880 .152 .019 .066 .125 .135 .058 051 . 009 .005 
F trace - BaO 0.24 
SrO 0.09 
LbO trace 
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ORDER 5. PERFELIC. G~RMANARE-Continued. 

RANG 2. DOPOTASSIC. CIMINOSE-Continued. 

-· . 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

10 Il11 .5(6).2.2. or 42.81 di 21.97 San Martino, H. S. Washing- H. S. Washington, Leu cite 
ab 2.10 ol 5. 69 Vico Volcano, ton. R. C. R., p. 72, 1906. tephiite. an 13.34 mt 3. 25 
no 7. 67 il 2.2S n. Viterbo, 

ap 0. 67 Italy. 

11 11II.5.(1)2.112. Q 3.36 hy 2.SO Atatsch Mountain, J. Mqrozewicz. J. ~{orozewicz, . Atatschite AlsoinT. M. 
or 54.49 mtl1.60 South Ural Mem. Com. G. Russ., breccia. P.M., XXIII ab 11.00 hm 2.56 
an 5. 84 Mountains, XVIII, No. 1, p. 137,1904. 
c 5.30 Russia. p. 18, 1901. 

12 Il11 .511 .2.2. or 4S. 93 di 13.1S Gaussber~ R. Reinisch. R. Reinisch, Leucite 
ab 4. 72 ol 6. 51 Kaiser iVilhelm D. Sudp. Exp., II, basalt. an 7. iS mt 6.96 
no 5.11 il 1. 52 II Land, (1), p. 81, 1906. 

hm 2.08 Antarctica. 
ap 1. 34 

-

SUBRANG 3. SODIPOTASSIC. MONZONOSE. (C. I. P. W., 1902.) 

1 "II ."5."2.3. 1 Q 7.44 di 4. 21 Ri~aud Mountain, 0. E. LeRoy. 0. E. LeRoy, Hornblende 
or 35.03 hy 8. 74 uebec. B. G. S. A., XII, syenite. ab 33.01 mt 3.02 
an 7. 7S p. 386, 1901. 

2 II ."5.2.3". Q 6. 72 di 3.16 Peninsula, F. H. Genth. H. L. Kerr, Laurvikite. 
or 24.46 hy 14.00 Port Coldwell, Re~ Bur. Min. Ont., ab 3l. 96 mt 2. 78 
an11.95 il 1. 82 Ontario. XI (1), p. 220, . 

ap 0.34 1910. 

3 "II .5.112.3''. Q 5.22 di 1. 24 Pine Hill, C. H. Warren. C. H. Warren, Rhomben 
or 31.14 hy 7.33 West Quincy, · Pr. Am. Ac., XLIX, porphyry. ab 38.25 mt 3.48 
an 7.23 il 1. 82 Massachusetts. p. 271, 1913. 

ap 3.36 

4. (I)II.(4)5.2.3. Q 8.58 di 3. 43 Lon~ Lake, E. W. Morley. H. P. Cushing, Syenite. 
or 32.80 hy 5.04 A irondack N.Y. St. Mus., A. R., ab 34.58 mt 4. 41 
an 11.12 il 0.15 Mountains, LX (2), p. 521, 1907. 

ap o. 34 New York. 

5 (I)Il .5.112.3( 4). Q 4.02 di 6.55 Pendleton, Hardin and E. Sloan, Granite. 
or 30.02 hy 2.22 Oconee County, Robertson .. S. C. G. S. (IV), ab 44.54 mt 2.55 
al1 8.34 il 1. 22 South Carolina. B. 2, p. 178, 1908. 

6 (I)II .( 4)5.2.3( 4). Q 8.88 hy 3.30 Near Willard T. !vi. Chatard. J. S. Diller, Syenite. Also in U.S.G.S. 
or 28.36 mt 5.34 Elliott Cou'nty, A. J. S., XXXII, ·B. 38, p. 24, ab 40.35 il 2.28 
l\11 8.34 hm 1. 44 Kentucky. p. 125, 1886. 1887. 
c 0.10 ap 0.67 In W. T., p. 255. 

7 I.I.115.2.311
• Q 6.60 di 10.10 Yogo Peak, W. F. Hille- Weed and Pirsson, Syenite. Also in U.S.G.S. 

or 26.69 hy 6.02 Little Belt brand. A. J. S., L, p. 471, A. R. 20, III, ab 36.68 mt 3.02 
al1 8.34 il 1. 06 Mountains, 1895. p. 473, 1900. 

ap 0.67 Montana. In W. T., p. 255. 

8 II(III).5.2.3. or 25.02 di 18.81 Yogo Peak, W. F. Hille- Weed and Pirsson, Monzonite Also in U.S.G.S. 
ab 28.82 hy 1. so Little Belt br~nd. A.J.S.,L, ("yogoite"). A. R. 20, III, an 11.12 ol 5.98 

mt 4.87 Mountains, p.473, 1895. p. 478, 1900. 
il 1. 52 Montana. In W. T., p. 255. 
ap 1. 34 

9 II(III).5.2(3).3. or 22. SO di 14.36 Sheep Creek, W. F. Hille- L. V. Pirsson, Augite In W. T., p. 255. 
ab 23.58 hy 6.95 Little Belt brand. U. S. G. S. A. R. 20, minette. an 14.1S ol 8.59 

mt 3.94 Mountains, III, p. 531, 1900. 
il 1. 06 .Montana. 
ap 1. 01 

10 (l)II.5.2.3. or 37.81 di 1. 08 Atien Creek, H. W. Foote. L. V. Pirsson, Gauteite. In W. T., p. 255. 
ab 34.06 hy 0.10 · ighwood U.S. G. S. B. 237, an 12.79 ol 2.SO 

mt 5.57 Mountains, p. 134, 1905. 
il 0. 76 Montana. 
hm 1.12 
ap 1. 34 

11 li(III).5.2.3. or 28.36 di 16.74 Beaver Creek, H. N. Stokes. Weed and Pirsson; Monzonite. In W. T., p. 255. ab 23.32 ol 6.83 Bearp~w A. J. S., an 11.95 mt 4.41 
no 3.83 il 1. 37 Mountains, I, p. 357, 1896. 

ap 1.68 Montana. 
42423 °-17--28 
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CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. MONZONASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Indusive. Sum. Sp.gr. 

--- ------------- ------------

12 58.53 16.85 3.49 2.37 1. 46 3.93 4.05 7.12 0.49 0.12 0. 71 0.24 0'.19 SO a 0.04 99.83 
BaO 0.10 
SrO 0.14 

AI. I .976 .165 .022 .033 .037 . 070 . C66 .076 .009 .002 .003 

13 51.65 13.89 2. 7'0 4.80 11. 56 4.07 2.99 4.15 1. 89 l. 30 0.55 0.21 0.15 SO a 0.19 100.37 
Cr20a 0.08 

Al. I .861 .·136 .017 .067 . 289 .073 
BaO 0.19 

.048 .044 .007 .001 .002 

14 57. 29 18.45 4.38 l. 20 2.08 3.57 4.43 5. 43. 2.01 0. 17 0.72 0.46 trace NiO 0.12 100.31 

A2. II .955 .181 .027 .017 .052 .064 .071 .058 .009 .003 -

15 52.33 18.70 4.95 1. 83 2. 69 4. 71 4.51 5.45 2. 71 0.74 0. 71 0.81 0.03 NiO 0.14 100.31 

A2. II .872 .183 .031 .025 .067 .084 .072 .059 .009 .006 -

16 52.63 16.87 4.52 3.11 3. 69 4. 77 3.86 5.17 3.65 0.81 0.63 0. 10 BaO 0.29 100.10 

A2. II .877 .164 .028 .043 .092 .086 .062 .056 .010 .004 .001 

17 51.82 16.75 4. 5!6 3.36 4.03 4.94 3.91 5.02 3.97 ·0. 71 0.52 0.23 BaO 0.26 100.08 
I 

A2. II .864 .164 .0~ I .047 .101 .088 . 063 .054 .009 . 004 . 003 

l 

18 52.10 16.34 3.·84 6.82 4. 33 4.73 4.02 4.20 1. 74 0.79 0. 68 trace SO a 0.22 100.18 
Cl 0.24 
Li20 0.13 

A2. II .868 .160 .024 .094 .108 .084 .065 .045 .010 . 005 --

19 51.46 18.32 4.61 2. 71 2.91 6.03 4. 11 4.48 R.89 0.83 0.86 0.17 100.38 

A2. II .858 .180 .029 .038 .073 .108 .066 .048 . 010 .006 .002 

20 59. 79 17.25 3.60 1. 59 1. 24 3.77 5.04 5.05 0.39 0.19 0.67 0.35 0.20 C02 0. 72 100. 14 2.704 
SO a 0.04 
Cl trace 

25° Al. I .997 .170 .023 .022 • 031 .068 .081 .055 .008 .002 .003 BaO 0.14 
SrO 0.11 
LbO . trace 

21 57,.48 18.04 5.73 0. 73 1.17 5.03 4.28 4. 15 0.55 0.62 1. 00 0. 66 trace Zr02 0.04 ' 99.96 
SO a 0.16 
V20a 0.02 

Al. I .958 .176 .035 .010 .029 .089 .069 .044 • 012 .005 -- BaO 0.20 
SrO 0.12 

22 59.35 16.36 2.90 3.36 3.08 5.03 3.73 3.85 0.64 0.28 0.87 0.44 0.07 Zr02 0.03 100. 29 
SO a none 
Cl 0.05 

AI. I .989 .I60 . 018 .047 .077 .089 .060 .. 041 .011 .003 .001 FeS2 0.02' 
I Cr20s none 

BaO 0.16 
SrO 0.05 
LbO trace 
CuO 0.01 
ZnO 0.01 

23 57.16 16.69 3.47 2.76 2.47 5.86 3.82 4.49 1. 06 0.83 0.87 0.41 tra.ce C02 none 100.21 s 0.02 

AI. I .953 .I64 .022 .·039 .062 .105 .06I .048 .011 .003 
Cr20s trace 

-- BaO 0.30 

24 61.12 15.78 2.69 3.15 1. 90 3.95 4.14 4.48 0.56 0.32 1. 30 0.45 0.09 C02 0.22 100.35 
Zr02 0.04 
s 0.05 

Al. I 1.019 .155 .017 .044 .048 .071 .067 .048 .016 .003 .001 BaO 0.07 I SrO 0.04 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 3. SODIPOTASSIC. MONZONOSE-Continucd. 

No. Symbol. Norm·. Locality. Analyst. Reference. Rock name. Remarke. 

12 11II.5.(1)2.3. or 42.26 di 8.80 Bradyville, G. Steiger. Ransome and Calkins, Syenite. 
ab 33.01 ol 0.14 Coeur d'Alene U.S. G. S. P. P. 62, an 6.39 mt 5.10 

' ne 0. 85 il 1. 37 District, Idaho. p. 47, 1908. 
ap 0.67 

13 II(III).5.211 .3. or 24.46 di 5.68 Cottonwood Creek, T. M. Chatard. G. P. Merrill, · Lam pro- In W. T., p. 255. 
ab 25.15 hy 3.13 Montana. Pr. U. S. Nat. Mus., phyre .. an 12.23 ol 20.71 

mt 3.94 ~ XVII, p. 670, 1895. 
il 1.06 
ap 0.34 

14 (~)II.5.2.3. Q 1.38 di 0.43 Stinkingwater W. H. Melville. J.P. Iddings, Quartz Also in 
or 32.25 hy 5. 00 River, J. G., III, banakite. U.S. G. S. ab 37.20 mt 1. 86 ' 
an 14.46 il 1. 37 Yellowstone p. 947, 1895. Mon. 32 (II), 

hm3.04 National Park. p. 34.9, 1899. 
ap 1.01 In \V. T., p. 255. 

15 11II.5.2.3. or 32.80 di 2.59 Stinkingwater W. H. Melville. J.P. Iddings, Banakite. Also in 
ab 28.56 ol 3.85 River,· I J. G., III, U. S.G. S. an14.46 mt 3. 71 
110 4. 97 il 1.37 Yellowstone p. 947, 1895. Mon. 32 (II), 

hm2.40 National Park. p. 349, 1899. ap 2.02 In \V. T., p. 257. 

16 II.5.2.3.0 or 31.14 di 5.96 Hoodoo Mountain, L. G. Eakins. J.P. Iddings, Banakite. Also in 
ab 30.39 ol 6.07 Yellowstone J. G., III, U.S. G. S. an 12.79 mt 6.50 
110 1.14 il 1. 52 National Park. p. 927' 1895. Mon. 32 (II), 

ap 1.34 p. 347, 1899. 
In W. T., p. 257. 

17 II.5.2.30 or 30.02 di 6.80 Lamar River, L. G. Eal,dns. J.P. Iddings, Banakite. Also in 
ab 28.30 ol 6.03 Yellowstone J. G., III, U. S.G. S. a1113. 07 mt 6. 73 
ne 2.56 il 1. 37 National Park. p. 947' 1895. Mon. 32 (II), 

ap 1.01 p. 349, 1899. 
In \V. T., p. 257. 

18 II.5.2.311• or 25.02' di 3.86 Indian Creek J. E. Whitfield. J.P. Iddin\f' Andesite UpRer part of ab 34.06 ol 12.30 Laccolith, U.S.G.S. on.32(II), porphyry. s eet. an 13.90 mt 5.57 
il 1. 52 Yellowstone p. 83, 1899. Of. No.4, 
ap 1.68 National Park. III.5.3.3. 

In \V. T., p. 257. 

19 II.5.2(3).3. or 26.69 di 4. 75 Ishawooa Canyon, L. G. Eakhis. J. P. Iddinf.s, Banakite. Also in 
ab 30.92 ol 3.67 Wyoming. J. G., II , U.S. G. S. an 18.35 mt 6. 73 
ne 1. 99 il 1. 52 p. 947, 1895. Mon. 32 (II), 

ap 2.02 p. 349, 1899. 
In W. T., p. 257. 

20 (I)II.5.2.3( 4). Q 3.30 di 5.83 Near Tirbircio H. N. Stokes. W. Cross Syenite. Fresh? 
or 30.58 hy 0.40 Gulch, La Plata U. S. G. S. Fol. 60, In W. T., p. 257. ab 42.44 mt 3.94 
an 9.45 il 1.22 Mountains, p. 6, 1899. 

hm 0.91 Colorado. ap 0.67 

21 (1)11.115.2(3).3( 4). Q 6.96 di 1.51 Wieber Mountain, W. F. Hille- W. Cross, Pyroxene In W. T., p. 257. or 24.46 hy 2. 20 Pikes Peak, brand. U.S. G. S. B. 148, latite. ab 36.16 il 1.52 
an 17.51 hm5. 73 Colorado. p. 163, 1897. 

tn 0. 39 
ap 1.68 

22 II.( 4)5.2(3).311 • Q 8. 94 di 4.45 Clayton Peak, W. F. Hille- J. M. Boutwell, Quartz or 22.80 hy 8. OS 
Park City ~1ad- brand. U.S. G. S. P. P. 77, diorite. ab 31.44 mt 4.18 

an 16.40 il 1. 67 rangle, Uta . p .. 79, 1912. 
ap 1.01 

23. 11.5.211.3. Q 4.86 di 8. 77 Telegraph Mine, E. T. Allen. J. M. Boutwell, Porphyry. or 26.69 hy 2.86 
Bin~ham, U. S. G. S. P. P. as, ab 31.96 mt 5.10 

an15.29 il 1.67 Uta . p. 178, 1905. 
ap 1.01 

24 1111.(4)5.2.311 • Q 10.08 di 4.67 OrBan City, G. Steiger. Lindgren, Quartz or 26.69 hy 4.16 rgan Mountains, Graton, and Gordon, syenite. ab 35.11 mt 3.94 
an 11.12 il 2.43 New Mexico. U. S. G. S. P. P. 68, 

ap 1.01 . 68 1910 . p 
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CLASS II. DOSALANE-Continued. . 

RANG 2. DOMALKAUC. MONZONASE-Continued. 

No. Si02 Al20~ Fe20 3 FeO MgO CaO Na20 K20 H 20+ H 20- Ti02 P/J5 11\fn0 Inclusive. Sum.. Sp.gr. 

--- ----------------

5 -55.35 12.91 4.67 2.06 6.29 5. 77 2.65 4.86 1.18 2.67 0.87 0.58 0.08 NiO 0.05 99.98 
BaO 0.19 

2 
SrO trace 

A 1. l .923 .126 .029 .029 .157 .103 .043 .052 .011 .004 .001 Li20 trace 

2 6 57.48 14.09 5.21 . 1. 35 3. 049 6.05 3.00 4.69 1. 37 1. 20 0.94 0. 651 0. 09 NiO 0.08 99.92 
BaO 0.23 
SrO trace 

1. I . 958 .138 .033 .019 .087 .108 .048 .050 .012 . 00'.1 . 001 Li20 none A 

27 57.04 13.66 4.96 1. 77 4.43 6.2:3 3.08 4.95 1.10 1.11 0.94 0.63 0.17 NiO 0.07 100.36 
BaO 0.22 
SrO trace 

A 1. I • 951 .134 . 031 .025 .111 .111 .050 .053 . 012 .004 .002 LbO trace 

8 60.51 16. 71 1. 72 3.34 2.53 3.62 4.64 5.20 0.27 0.03 0.60 0.16 0.10 BaO 0.10 99.65 2.667 
SrO 0.12 

2 

A 2. II 1.009 .164 .009 .046 . 063 .064 .075 .055 .008 .001 . 001 

9 54.54 18.10 1.14 4.63 4.56 5.85 3.38 5.44 0.50 0.10 0.96 0.46. 0.10 BaO 0. 21 100.12 2.745 
SrO 0.15 

2 

A 2. II . 909 .177 .007 .064 .114 .105 .055 .057 .024 .003 . 001 

0 53.68 16'. 89 1. 2'8 5.53 3.70 6.08 4.03 4.32 1. 85 0.10 0.90 1. 05 0.11 BaO 0.38 100.00 2.723 
SrO 0.10 

3 

A 2. II . 895 .166 .008 .076 .093 .109 .065 .046 .011 .007 .002 
I 

1 52.95 14.00 2.57 5.55 7.29 6.93 2.73 5.09 0.50 0.16 0.70 0.47 0.13 BaO 0.32 99.50 2.872 
SrO 0.11 

3 

A 2. II .883 .137 .• 016 .077 .. 182 .123 .044 .054 •. 009 .003 .002 

2 52.43 19.18 3.51 2.08 2.61 3. 71 4.85 5.95 3.19. 0. 27 0.86 0.42 trace BaO 0.35 99.83 
8r0 0.42 

3 

A 2. II .874 .188 .022 .029 . 065 .066 . 078 .064 .011 .003 

3 52.38 15.29 2. 99 5.53 5.84 7.30 3.68 3.84 0.63 0.21 1.10 0. 75 0.10 BaO 0.25 100.04 2.847 
SrO 0.15 

3 

A 2. II .873 .150 . 019 .076 . 146 .130 .060 .041 . 014 .005 . 001 

4 57.32 17. 27 l. 62 3.94 2.68 4.24 4.52 5. 96 0.47 0.08 0.88 0.51 o.on BaO 0.24 99.88 
SrO 0.06 

3 

A 1. 1 . 955 . 1ti9 .010 .05.'i .048 .076 ·973 .064 .011 .004 . 001 

5 55. 90 15.52 1. 22 5. 22 :L 70 5.79 2.89 4.45 1. 40 0.60 0.90 0. 4.6 0.08 C02 0.14 99.36 
SrO 0.09 

3 

A 2. II . 932 .152 ~oo8 .072 . 118 . 104 . 047 .048 .011 .003 .001 

6 54.49 16.51 2.79 5.20 3. 55 7. (.6 3.50 4.36 1.18 0.07 0.70 .0. 20 0. 10 C02 0.10 100.04 s 0.23 
3 

A 2. II .908 .162 . 018 .072 . 089 . 126 .056 .046 .009 .001 .001 

37 59.43 .16.68 2.54 3.48 ]. 84 4.09 3.72 5.04 0.72 0.27 1.38 0.58 trace Zr02 0.08 100.04 2. 61 
BaO 0.14 
SrO trace 

A 1. I . 991 .164 . 01!) .049 .046 .073 .060 .053 . 017 .004 -- Li20 none 

3 8 58.18 18.46 2.31 3.79 1. tl9 3. 11 3. 70 6.58 0.64 0.68 0.41 BaO 0. 29 100. 14 2. 777 

A 2. I[ . 970 .181 . 014 .053 .050 .05.') .060 . 070 .009 .003 

9 58.22 19.60 0.59 5. 19 1. 02 3.37 3.64 5. 83 0.84 0.14 0.96 0.58 0.19 s none 100.21 
NiO none 

3 
BaO 0.04 

A 1. l . 970 . 192 .004 . 072 . 026 . 061. . 059 .062 .012 .004 .·oo3 Li~O none 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SURANG 3. SODIPO'l'ASSIC. MONZONOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-- -
25 Il11

•
115.2.3. Q 4.50 di 12.74 Santa Maria Basin, W. F. Hille- J. P. Iddin§s, Mica In W. T., p. 257. 

or 28.91 hy 9.80 Arizona. brand. B. Phil. oc. Wash., basalt. ab 22.53 mt 4.41 
an 8.62 il 1. 67 XII, p. 212,- 1892. 

hm 1.60 
ap 1.34 

26 11.(4)5.2.3. Q 9.12 di 11.02 Santa ~f.aria Basin, W. F. Hille- J. P. Iddings, Mica In W. T., p. 257. 
or 27. 8v hy 3.60 Arizona. brand. B. Phil. Soc. Wash., basalt. ab 25.15 mt 1.86 
an 11.12 il 1. 82 XII, p. 212, 1892. 

hm4.00 I 

ap 1.68 

27 Il.115.2.3. Q 5.46 .di 14.04 Santa Maria Basin, W. F. Hille- J. P. Iddings, Mica In W. T., p. 257. 
or 29.47 hy 4.60 Arizona. brand. B. Phil. Soc. Wash., basalt. ab 26.20 mt 3.48 
an 9.17 il 1. 82 XII, p. 212, 1892. 

hm2.56 
o.p 1. 34 

28 11Il.5.2.311• Q 2.34 di 5.85 Monument 169, M. F. Connor. R. A. Daly, Syenite 
or 30.58 hy 7.54 Rossland Moun- Can. G. S. Mem. 38 porphyry. ab 39.30 mt 2.09 
an 9. 45 il 1. 22 tains, British (1), p. 364, 1912. 

ap 0. 34 Columbi~. 

29 Il.5.2" .3. or 31.69 di 8.93 Stony Creek, M. F. Connor. R. A. Daly, Augite 
ab 27.77 ol 8.36 Rossland Moun- Can. G. S. Mem. 38 latite. an15. 29 mt 1. 62 
no 0.57 il 3.(15 tains,· British (1), p. 325, 1912. 

ap 1.0~ Columbia. 

30 Il.5.211 .311
• or 25.58 di 7. 76 Columbia River, M. F. Connor. R. A. Daly, Hornblende 

ab 32.49 ol 10.43 Rossla.nd Moun- Can. G. S. Mem. 38 minette. \ 

an 15.29 mt 1. 86 
no 0. 85 il 1. 67 tains, British (1), p. 310, 1912. 

ap 2.35 Columbia. 

31 II(III).5.2.3. or 30.02 di 17.00 Christina Lake, M. F. Connor... R. A. Daly, Olivine 
ab 20.90 ol 12.35 Rossland Moun- Can. G. S. Mem. 38 syenite. an 10.84 mt 3. 71 
no 1.14 il 1. 37 tains, British (1), p. 357, 1912. 

ap 1.01 Columbia. 

32 (1)11.5(6).2.3. or 35.58 di 3.46 Rock Creek Cho- M. Dittrich. R. A. Daly, Rhomben Border of mass. ab 24.10 ol 3.43 nolith, Midway Can. G. S. Mem. 38 ' porphyry. Cf. No.6, an 12.79 mt 4.18 
ne 9.09 il 1. 07 Mountains, (1), p. 409, 1912. Il.6.2.3. 

hm0.64 British Columbia. 
ap 1.01 

33 II11.5.211.311• or 22.80 di 17.43 Coryell Batholith, M. F. Connor. R. A. Daly, Monzonite. ab 24.63 ol 8.67 West Kootenai Can. G. S. Mem. 38 an 13.62 mt 4.41 
ne 3.69 il 2.13 District, (1), p. 361, HH2. 

ap 0.34 British Columbia. 

34 11II.5.2.3. or 35.58 di 7.12 Phoenix, M. F. Connor. 0. E. LeRoy, Pulaskite ub 35.63 ol 4.34 British Can. G. S. Mem. 21, porphyry. Ull 8.90 mt 2.32 
ne 1. 42 il 1. 67 Columbia. p. 51, 1912. 

ap 1.34 

35 II.5.2(3).3. Q 2.34 di 8.31 Phoenix, M. F. Connor. 0. E. LeRoy, Augite or 26.69 by 14.84 British Can. G. S. Mem. 19, porphyrite. ub 24.63 mt 1.86 
an 15.85 il 1. 67 Columbia. p. 28, 1913. 

up 1.01 

36 II.5.2(3).3. or 25.58 di 14.28 Le Roi Mine, M. F. Connor. R. A. Daly, Monzonite. ab 29.34 ~r 3:1~ Ross land, Can. G. S. Mem. 38, un 16.68 
mt 4.18 British (I), p. 343, 1912. 
il 1. 37 Columbia. 
ap 0.34 

37 (I)II .( 4)5.2.3. ·Q 8.34 di 2.00 Dardanelle Flow, H. N. Stokes. F. L. Ransome, ·Augite Also in or 29.47 hy 5.88 Tuolumne U.S. G. S. B. 89, latite. A.J. S.,V, ub 31.44 mt 3. 48 
un 14.18 il 2. 58 County, p. 58, 1898. .P· 58, 1898. 

ap 1. 34 California. In W. T., p. 257 

38 (l)II.5.2.3. Q 1. 20 hy 8.96 Tito, A. Lindner. F. v. Wolff, Odinite. In W. T., p. 257 or 38.92 mt 3. 25 Coquimbo, Z. D. G. G., LI, ab 31.44 il 1. 37 -an 12.51 ap 1.01 Chile. p. 531, 1899 .. c 0. 61 

39 (I)II.5.2.3. Q 3. 78 by 10.39 Orditlhill, E. G. Radley. J. J. H. Teall, Quartz or 34.47 mt 0.93 n. untley, G. S. G. Br., Sum. monzonite. ab 30.92 il 1. 82 
an 13.34 ap 1.34 Aberdeenshire, Prog. (1913), c 2.35 Scotland. . 83 1914. p 
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CLASS II. DOSALANE-Continued. 
RANG 2. DOMALKALIC. MONZONASE-Continued. 

No. Si02 Al20 8 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- --------------.-.-----
40 56.4 19.0 3.5 4.8 1.5 2.6 4. 5 5.0 2.6 99.!) 

B3. IV .940 .186 .022 .067 .038 .046 .Oi3 .053 

41· '52. 85 16.55 4.12 2. 22 3.01 6. 20 4. 27 4.25 1. 54 0.23 2.30 J. Oi so3 trace 99.38 
Cl 0. 77 

B2. III • 881 .162 .026 .031 .Oi5 .111 .069 .046 • ()2!) .008 

42 50.98 16.]3 4. 20 3.2-1 7.28 5.50 2.99 4. 32' 1.46 0.14 1. 25 0. 74 0. 17 C02 0.58 100.4R 
Cl 0.07 

A1. I .8.50 .158 .026 .045 . 182 .098 .048 .052 .016 .005 .002 
FeS2 0.43 
Cr20a trace· 
V20a trace 
NiO trace 
BaO 0.20 
SrO trace 

43 58.00 16.91 3.29 3.74 1. 96 3.60 5.14 5.20 0.60 0.85 0.80 100.09 

A2. II • 967 .. 166 . 021 .052 .049 .064 .083 .055 .011 ·.011· 

44 57.38 17.93 6.05 0.75 1. 91 5.14 4.38 6.38 n. d. 0.26 0.18 100.36 

A2.1I .956 .176 .038 .010 .048 .092 .071 .068 .003 . 001 

45 58.41 17.01 3.44 2.61 2.95 4.29 4.39 4.23 1. 59 0.98 0.40 C02 0. 29 100.70 2.729 
SO a 0.11 

A2. II . 974 • 167 . 022 .• 036 . 074 .077 .071 .045 . 012 . 003 

46 59.86 16.68 2.79 3.00 3.51 3.96 3.58 4.30 1. 44 0.75 99.87 

A3. III . 981 .164 .018 .042 .088 . 071 .058 .046 .010 

I 

47 59.52 13.65 0.21 5.33 5.11 5.12 2.58 6.26 l. 66 trace 0.22 0.96 100.62 2.764 

A2.1I . 992 .134 . 001 .074 .128 .091 .042 .067 - . 002 .013 

48 58.69 13.91 2.41 3.94 6.63 3.41 2.62 4.53 2.69 0.83 0.30 99.96 

A2. II . 978 • 136 . ()15 . 055 .166 . 061 .042 .048 • 010 .002 

49 57.76 17.03 2.05 2.39 2.27 4.16 4.24 7.13 0.62 0.42 l. 08 0.47 99.62 2.68 

A2.1I . 963 .16i . 013 . 033 .057 .074 .068 .076 . 014 . 003 15° 

50 52.53 17.11 6.96 1."70 2.10 3.10 3.58 7.85 2.48 0.41 1. 92 trace .0.31• SO a 0. 41 100.46 2.661 
Cl trace 

A2. II . 876 .168 . 044 . 024 .053 .055 .058 . 084 .024 - .004 15° 

51 54.64 17.13 6.79 1.17 3.00 3.28 4.43 6.29 2.00 1. 47 0.42 SO a 0.13 100.75 2.720 

A2. II . 911 .168 .042 . 0171 .075 . 059 .071 .067 . 018 .003 

l. 08 52 53.92 16.60 6.87 0.99 4.26 3.54 3.22 7.45 2.15 0.62 100.83 2.709 
I 

A2. II . 899 .163 .043 .014 .107 . 063 .051 .080 . 013 .004 

53 62.49 16.49 2.36 . 2.04 1. 87 4.23 4.38 4.65 0.32 0.28 0.85 0.32 C02 none 100.48 
Zr02 none 
SO a none 

Al. I 1. 042 .162 . 015 .028 .047 . 075 .071 . 050 . 011 . 002 BaO 0.15 
SrO trace 

54 58.70 17.09 3.17 2.29 2.41 4. 71 4.38 4.35 0.89 0.23 0.95 0.23 C02 none 99.40 

A2. II .978 .168 .020 .032 .060 . 084 .071 . 047 .012 .002 
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ORDER 5. PERFELIC. GERMAN ARE-Continued. 

SUBRANG 3. SODIPOTASSIC. MONZONOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

40 (1)1!.5.2.311 • Q 0.54 hy 9. 74 Dunans,. J. H. Player. C. T. Clough, Trachyte. Not in W. T. 
or 29.47 mt 5.10 Cowal, G. S. Scot. Mem. ab 38.25 

0 

an 12.79 Argy llshire, Cowal, 
c 1. 43 Scotland. · p. 170, 1897. 

41 II.5.211.311 • Q 2.40 di 5.62 Led beg, A. Gemmell. A. Gemmell, , Assyntite. Augite-sodalite 
or 25.58 hy 4.90 Assynt, Tr. Edin. G. Soc., syenite. ab 30. a9 ~t 0.46 
an 10.12 il 4. 41 Scotland. LX (5), 
hl 1.29 hm3.84 ' p. 418, 1910. ' 

ap 2.69 

42 II.5.2(3).3. or 28.91 di 1. 94 Pen tire, 'V. Pollard. J. S. Flett, Mica trap. 
J 

ab 25.15 ~r ~:~1 Newquaf., G. S. Eng. Mem. an 16.12 
mt 6.03 Cornwal. ·; Sh. 346, 

I il 2. 43 'p. 61, 1906. 
ap 1. 68 

43 11II.5.2.3( 4). or 30.58 di 8. 23 Tuft, V. Schmelck. W. C. Brog~er, Akerite. In W. T., p. 257. 
ab 41.92 ol 3. 62 Loi.tgendal, Eg. Kg., I, an 7. 78 mt 4. 87 
no 0. 85 il 1. 07 No.rway. p. 33, 1895. 

44 "II.5.2.3. or 37.81 di 10.37 Remscheid, Greiff en berg H. Lasheyres, Trachyte. Of. No. 11, 
ab 30.39 WO 0.fi6 Siebengebirge. (student). D. Siebengebirge, Il.5.1.3. an 10.29 mt 1. 2 
no 3. 69 il 0.46 p. 320, 1901. 

bm4.96 
ap 0. 34 

() 
I 

H. Loretz, 45 11II.5.2.3( 4). Q 5.04 di 3.46 Nahethal, Hampe. Porphyrite. In W. T., p. 257. 
or 25.02 by 6.06 Rhenish Jb. Pr. G. L.-A., ab 37.20 mt 5.10 
an 14.18 il 1. 82 Prussia. IX, p. 300, 1889. 

ap 1.01 I 

4() "II.( 4)5.2(3).3. Q 7. 44 di 2. 44 Biichereck, M. Dittrich. A. Sauer, Syenite. In W. T., p. 259. 
or 25.58 hy 9. 48 n. Farrenkopf, Erl. G. Kt. Bad., ab 30.39 mt 4.18 
an 16.68 il 1. 52 Baden. Bl. Hornberg, 

p. 27, 1897. 

47 II11.5.2.(2)3. Q 0. 24 di 13.73 Heuelgraben, 0. H. Erd- 0. H. Erdmannsdoer- Minette. 
or 37.25 hy 18.70 Wehrathal, mannsdoer.fer. fer, Mt. Bad. G. ab 22.01 mt 0. 23 
an 0.95 ap 0.67 Schwarzwald. L.-A., IV (2), 

p. 183, 1901. 

48 II.( 4)5.211.3. Q 8.46 di 2.00 Frohnau, :M. Dittrich. A. Sauer, Mica syenite. In W. T., p. 259. 
or 26.69 hy 19.60 n. Hausach, . Erl. G. Kt. Bad., ab 22.01 mt 3. 48 
an 12.79 il 1. 52 Baden. Bl. Hornberg, 

ap 0.67 p. 27, 1897. 

49 11Il.5.(1)2.3. or 42.26 di 8.96 Michels berg, W. Freuden- W. Freud en bet!, Augite Inclusion in 
ab 30.39 ol 1. 63 Katzenbuckel, berg. Mt. Bad. G. .-A., syenite. shonkinite. an 0.39 mt 3.02 
no 2. 84 il 2.13 Odenwald. v (1), p. 277, 1907. 

ap 1. 01 

50 Il.511.(1)2.(2)3. or 46.70 di 6. 26 Michels berg, W. Freuden- W. Freudenberf' Syenite. Border facies of 
ab 17.55 ol 1. 68 Katzenbuckel, berg. . Mt. Bad. G. .-A., shonkinite. an 7. 23 mt 0.93 
ne 6. 96 il 3. 65 Odenwald. v (1), p. 277,1907. 

bm6.40 

51 11II.5.2.3. or 37.25 di 4.10 Langewiesen, Fischer; H. Loretz, Porphyrite. In W. T., p. 259. 
ab 31.44 ol 3.92 Ilmenau, Jb. Pr. G. L.-A., an 8. 34 il 2.58 
no 3.12 hm 6. 79 Thuringia. XIII, p. 135, (1892), 

ap 1. 01 1893. 

52 II.5.2.(2)3. or 44.48 di 1. 73 Langewiesen, Hesse. H. Loretz, Porphyrite. In W. T., p. 259. 
ab 24.63 ol 6.93 Ilmenau, Jb. Pr. G. L.-A., an 8.90 mt 0. 23 
ne 1.14 il 3.02 Thuringia. XIII, p. 135, (1892), 

hm6.38 1893. 
~ 

53 (I)II.( 4)5.2.311• Q 9. 48 di 5.86 Plauen, H. S. Washing~ H. S. Washington, Syenite. 
or 27:80 by 2. 23 n. Dresden, ton. A. J. S., XXII, ab 37.20 il 1. 67 
an 11.40 ap 0. 72 Saxony. p. 132, 1906. 

54 11II.5.2.3(4). Q 4.98 di 5.83 Plauen, H. S. Wa:shing- H. S. Washington, Syenite. ·Not same speci-
or 26.13 hy 3. 30 n. Dresden, ton. A. J. 8'., XXII, men as No. 53. ab 37.20 mt 4. 64 
an 13.90 il l. 82 Saxony. p. 132, 1906. 

ap 0.67 
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CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. MONZONASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ---------- ------------
55 55.35 16.71 3.34 6.31 2.04 3.70 3.49 5.69 3.26 trace trace 99.69 2.74 

A3. III .923 .164 .021 .088 . 051 . 066 . 053 • 061 - -

56 50.;1.0 17.41 4.56 9.45 2.16 2.4!;) 3.-82 6.01 2.56 0.17 0.57 99.30 

B2.ill .835 .171 .029 .132 . 054 ·.045 .061 .064 . 002 . 004 

. ) 

57 54. 71 19.42 3.21 1.50 '2,.~08' 4.45 4. 53 6. 117 2.62 0.73 0.32 0.42 COs 0.53 100.99 

A 2. II .9l2 .190 .020 .021 .052 .080 .073 .069 .009 .002 .006 

. 
5 8 58.1!:! 14. 62 2.56 4.70 5.94 4.34 3.11 4. 67 1.50 0.68 0.08 100.32 

A 2.II .969 .143 .016 .065 .149 .078 .050 .050 .005 .001 

5 9 56.27 16.2<1 4.31 2.31 2.61 6.27 4.07 4. 61 1. 73 0.83 0.19 COs 0.35 99.84 2.65 

A 2. II .938 .159 .027 .032 .065 .113 .066 .049 . 010 .001 

6 0 55.05 16.32 4.02 2.46 2.72 6.48 3.88 4.55 2.60 0.96 0.38 trace C02 trace 99.42 2.91 

A 2. II .918 .160 .025 • 03! .068 :116 .063 . 049 . 012 .003 --

6 1 58.~8 16.24 1.63 4.85 2.41 4. 57 3.98 5.36 0.89 1.01 0.20 0.18 ZrOs 0.38 100.08 

A 2.II .973 .159 .010 .068 .060 .082 .065 .057 .013 .001 . 003 

.. 
6 2 55.52 17.98 3.82 3.74 1.90 5.28 3. 86 5.90 0.77 0.81 0.34. 0. 1.0 100.02 

A 2. II .92.5 .176 ,1)24 .Oii1 .048 .095 .063 .063 .010 .002 .001 

6 3 54.20 15. 73 3.67 5.40 3.40 8.50 3.07 4.42 0.50 0.40 0.50 0.70 100.50 

A 2. II • 903 • 154 .023 .075 .0~5 .151 .050 .047 .005 .004 .010 

64 52.64 14. 96 4.44 5.63 3.92 7. 82 3.82 3.98 1. 17 1. 10 0.27 0.22 99.97 

A 2. II .877 .147 . 028 .078 .098 .139 .061 .043 . 014 .002 .003 

6 5 .62. 55 13.73 0.89 3.55 4.34 3. 86 3.38 5.53 1. 10 .1. 01 99.94 2.74 -
A 3.ID 1. 043 . 135 .006 .01)0 .109 .069 .055 .O.'i9 .013 

6 6 61.82 15.31 1.21 2.47 4. 12 3.85 3.71 .4. 75 1.72 0.11 0.70 99. 77 2.74 

A 3.m 1.030 .150 .008 .035 .103 .069 .060 . 051 .009 

6 7 56.97 13.51 1. 78 4.38 6.04- 5.72 3.54 4.14 2.08 0. 10 1.06 99.62 2.78 

A a.m .950 .13:.! .011 . 061 . 151 .102 .057 . 047 .013 

0 

6 8 56.95 18.08 2.56 1.40 3.03 4. 61 4.58 5. 73 0. 74 0.15 1.30 0.80 99.81 2.75 

A 2.II .949 .177 .015 .019 .076 . 082 .074 .061 .016 .006 
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-- -------
55 ll.5.2.3.0 Q 0.30 di 3. 75 Neudeck, H. Traube. H. Traube, Mica syenite. In W. T., p. 259. 

or 33.92 hy 12.06 Silesia. N.J., 1890, I, p. 225. ab 27.77 mt 4.87 
l.lD 13.90 

56 II.5.2.3.0 or 35.58 ol 14.08 Striegau, F. Riegner. F. Riegner, Schliere in Of. No. 182, 
ab 25.68 mt 6. 73 Silesia. In Diss. Bres., granite. 1.4.1.3. and an 8.90 il 0.30 
ne 3. 41 ap 1. 34 p. 33, 1909. No. 270, 
c 1. 43 1.4.2.3. 

57 . (I)II.6''.2.3. or 38.36 di 5.40 Pihlberg, K. H. Scheu- K. H. Scheumann, Gauteite. 
ab 25.15 ol 3.32 Polzen District, mann. Abh. Sach. Ges. W., 
l.lD 13.34 mt 4.18 
ne 7.10 il 1.37 North Bohemia. XXXII, p. 757, 1913. 

hm 0.32 
ap 0.67 

' 
I 58 II.5.2.3.0 Q. 3.96 di 4.05 Rzikoin, C. v. John. V. John and Suess, Granitite. 

or 27.80 hy 19.54 Moravia, Jb. G. R.-A., ab 26.20 mt 3. 71 
l.lD 11.95 ap 1.68 Austria. Wien, I.J VIII, 

p. 262, 1908. 

59 II. 5.2.311 • Q 1.80 di 14.04 Verdnik, B. Mauritz. B. Mauritz, Trachyte. 
or 27.24 mt 5.10 Fruska Gora, F. K., XLIII, ab 34.58 il 1.52 
an 12. 23 ' hm 0. 80 Hungary .. p. 368, 1913. 

ap 0.34 

60 II .5.2.3". Q 1. 44 di 12.53 Ledincze, B. Mauritz. B. Mauritz, Trachyte. 
or 27.24 hy 1.00 · Fruska Gora, F. K., XLIII, ab 33.01 mt 5.10 
an 13.34 il 1. 82 Hungary. p. 369, 1913. 

hm0.48 
ap 1.01 

61 11.5.2.3.0 Q 1. 02 di 9.68 Val Caligore, M. Dittrich. J. Romberg, 'Quartz 
or 31.69 hy 7. 53 Monte Mulatto, Anh. Ahh. Pr. Ak. monzonite. ab 34.06 mt 2.32 
an 10.29 il Ul8 Predazzo. w., 1904, p. 46. 

ap 0.34 Tyrol. 

62 "II.5.2.3. or 35.03 di 8.53 La Forcella, M. Dittrich. J. Romberg, Gauteite. 
ab 30.39 ol 2.22 Predazzo, Anh. Abh. Pr. Ak. an 13.90 mt 5.57 
ne 1.42 il 1.52 Tyrol. w., 1904, p. 78. 

ap 0.67 

63 1111 .5.2(3).3. or 26.13 di 18.56 Monzoni, V. Schmelck. W. C. Brogljer, Monzonite. In W. T., p. 259. 
ab 26.20 hy 3.28 TyroL Eg. Kg., I, 
l.lD 15.85 ol 2.62 

mt 5.34 p. 24, 1895. 
il 0. 76 
ap 1.34 

64 Il".5.2.113. or 23.91 di 20.02 Monte Mulatto, M. Dittrich. J. B.omberg, Monzonite. 
ab 27.25 ol 3.81 Predazzo, Anh. Abh. Pr. Ak. an 11.95 mt 6.50 
ne 2.56 il 2.13 ·Tyrol. w., 1904, p. 31. 

ap 0.67 

65 II.( 4)5.(1)2.3. Q 7. 74 di 10.72 Piz Tgietschen, L. Hezner. U. Grubenmann, Granite-
or 32.80 hy 9.84 Punteglia Dis- pers. com. syenite. ub 28.82 mt 1. 39 
an 5.84 il 1.98 trict, Gran-

bi.inden, 
Switzerland. 

66 11.(4)5.2.3. Q 8.10 di 6.61 Piz Tgietschen, L. Hezncr. U. Grubenmann, Syenite 
or 28.36 hy 9.55 Punteglia Dis- pers. com. porphyry. ub 31.44 mt 1.86 
an 10.84 il 1.37 trict, Grau-

bi.inden, 
Switzerland. 

67 II" .5.2.3. Q 0.48 di 16.46 Piz Tgietschen, L. Hezner. U. Grubenmann, Diorite. Dike. 
or 26.13 hy 12.10 Punteglia Dis- pers. com. ab 29.87 mt 2.55 
an 7. 78 il 1.98 trict, Grau-

bi.inden, 
Switzerland. 

68 (I)II.5.2.3. or 33.92 di 4.32 Piz Tgietschen, L. Hezner. U. Grubenmann, Biotite 
ab 38.77 ~( ~:~~ Punteglia Dis- pers. com. syenite. 
l.lD 11.68 

mt 0. 70 trict, Grau-
il 2.43 bi.inden, 
hm 1.82 Switzerland. ap 1.92 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 Pz05 MnO Inclusive. Sum. ~p.gr. 

------------------ --
69 51.48 16. 24 2.69 4.70 7.97 4.41 3.25 5.75 2.32 0.20 0.82 0.40 100.23 2.84 

A.2. II .858 .159 .017 .061'\ .199 .079 .053 .062 .010 .003 

70 58.24 16. 14 . 3. 45 2.92 3.28 4.58 4.18 4.03 1.75 0.20 1. 31 100.08 2.82 

A 3. III .971 .158 .022 .040 . 082 .OS2 . .068 .043 ·916 

71 52. 56 13.37 6.70 0.76 8. 53 6. 14 3.24 4.62 2.39 0.12 1.56 99.99 2.82 

A 3.m .876 .131, .042 .011 . 213 .109 .0!)2 .049 .020 

7 2 54.9,8 14.10 2.27 4.24 5. 74 6.76 3. 79 3.94 1. 92 0.05 1. 32 0.72 99.83 2.81 

A 2. II . 916 .138 .014 .059 .144 .121 .061 .041 . 017 .005, 

7 3 53.10 15.52 2.07 6.11 6.87 5.73 3.57 3.63 2.40 0.10 1.26 0.24 100.60 2.85 

A 2. II .885 .152 .013 .085 .172 .102 .058 .038 . 016 ·.oo2' 

7 4 54.42 12.84 3.04 6.92 3.90 6.33 3.38. 5.00 2.03 0.16 2.74 100.72 2.91 

A 3. III .907 .126 .019 .096 .098 .113 .055 .053 .034 

7 5 56.35 13.09 3. 77. 4. 32. 5.56 6.57 3.95 3.82 0.90 0.09 1. 31 99.73 2.87 

A 3. III .939 .128 .024 .060 .139 .118 .064 .040 .016 
L' 

7 6 52.77 16.15 3.85 5.27 7.14 2.20 3.93 5.43 1. 51· 0.21 1. 21 99.67 2.76 

A 3. III .880 .158 .024 .074 .179 .039 .063 .057 . 015 

7 7 61.10 15.70 0.71 5.33 2.16 5.64 4.13 4.68 0.81 100.26 

A 3. III 1.018 .154 .004 .074· .054 .101 .066 .050 

7 ,8 55.10 17.68 2.50 4.58 3.38 7.45 3.74 5.14 0.82 100.39 2.73 

A 3. III .918 .173 .016 .064 .085 .133 .060 .054 

9 55.22 18.43 2.02 3.10 2.75 5.70 3.50 7.58 0.46 0.29 0.87 o·. 21 C02 none 100.41 
Zr02 0.10 7 
SO a 0.11 

l.I .920 .181 .013 .043 .069 .102 .056 .081 .011 .002 Ba0 0.07 A 

8 0 56.74 18.74 3.84 2.87 2.00 4.63 4.36 ·7.18 0.44 trace Cl 0.22 101.02 

B 3. IV .946 .184 .024 .040 .050 .082 • 070 .017 -
I 

8 1 56.27 18.67 5.74 1. 58 1.44 4.47 4.65 5.03 L 77 Cl trace 99.62 

A 3. III .938 .183 .036 .022 .036 .080 .075 .053 

8 2 55.52 18.60 2.70 2.45 2.46 4.58 4.07· 6.67 1.43 0.47 0.80 0.71 trace Cl 0.33 100.79 

A 2. II .925 .182 .017 .034 .062 .082 .066 .071 .010 .005 -
I 

8 3 55.23 19.61 4.33 2.97 2.25 5.32 3.98 6.25 0.24 Cl 0. 74 100.49 

A 3.1II .921 .192 .027 .042 .046 .095 .065 .067 

I 
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G9 II.5'<.2.3. or 3·1.H di 5.53 Piz Tgietschen, L. Hezn'er. U. Grubenmann, Augite 
ub 17.82 ol 15.93 Punteglia Dis- pers. com. porphyrite. 
un12. 23 mt 3.94 
no 5.40 il 1. 52 tri~t, Grau-

ap. 1.01 bi.inden, 
Switzerland. 

70 II.115.2.3( 4). Q 5.52 di 7.59 Crap Grond, L. Hezner. U. Grubenmai:m, Diorite Center of dike, 
or 23.91 hy 4. 93 P~nte~lia Dis- pers. com. porphyry. Cf. No. 83, 
ab 35.63 mt 5.10 
an13.07 il 2.43 tnct, rau- II.5.2.4. 

bi.inden, 
Switzerland. 

71 II(III).5.2.3. or 27.24 di 15.12 Crap Grond, L. Hezner. U. Grubenmann, Augite 
I 

ab 25.68 ol 10.01 P~mte~lia Dis- pers. com. minette. 
an 8.34 il 1. 6'/ 
no 0.85 hm6. 70 tnct, rau-

pf 1. 22 bunden, 
Switzerland. 

72 II11.5.2.3( 4). or 22.80 di 15.04 Punteglia Glacier, L. Hezner. U. Grubemnann, L'o..1ciite? Moraine block. 
ub 31.96 ~{ t~g Punteglia pers. com. an10.01 

mt 3.25 District, 
il 2.58 Graubunden, 
ap 1.68 Switzerland. 

73 II11.5.2(3).3( 4). or 21.13 di 8.74 W. of Clavadi, L. Hezner. U. Grubenmann, Spessartite. 
ub 30.39 ~{ 18:~g Punteglia pers. com. an 15.57 

mt 3.02 District, 
il 2. 43 Graubunden, 
ap 0.67 Switzerland. 

74 II(III).5.112.3. or 29.47 di 21.45 Val Roseg, L. Hezner. U. Grubenmann, Monzonitic 
ub 28.82 ~{ ~:5g Bernina District, pers. com. syenite. an 5.00 

mt 4.41 Switzerland. 
i! 5.17 

75 II(III).5.2.3( 4). Q 0.84 di 20.68 Lucendro Lake, P. W aindziok. P. Waindziok, Spessartite. 
or 22.24 hy 6. 76 St. Gotthard, In. Diss. Zur., ub 33.54 mt 5.57 
an 6.67 il 2.43 Switzerland. p. 37, 1906. 

7G II.5.2.3.0 or 31.69 di 0.22 Lucendro Lake, P. W ainclziok. P. W aindziok, Minette-
ub 29.87 ol 16.03 St. Gottharcl, In. Diss. Zur., kersantite. an 10.56 mt 5.57 
no 1. 70 il 2.28 Switzerland. p. 35, 1906. 

77 II.5.2.311• Q 3.54 di 14.76 Montecchio, G. Aichino. V. Sabatini, "Oligolab-
or 27.80. by 7.19 n. Bagnaia, Vulc. Cim., raclorite" ab 34.58 mt 0.93 
an 10.56 Cimino Volcano, p. 506, 1912. (vulsinite). 

Italy. 

78 II.5.211.3. or 30.02 di 16.84 Convento S. Angelo, G. Aichino. V. Sabatini, Leu cite 
ab 23.32 ol 4.80 Vico Volcano, Yule. Cim., tephrite. an 16.40 mt 3. 71 
ne 4.40 n. Viterbo, p. 506, 1912. 

Italy. 

79 II.5(6).2.113. or 45.04 di 11.37 Poggio Cavaliere, H. S. Wash- H. S. Washington, V ulsinite. 
ubl4.93 ol 2.85 Vico Volcano, ington. R. C. R., p. 75, 1906. an 12.23 mt 3.02 
110 7.81 il 1. 67 n. Vlterbo, 

ap 0.67 Italy. 

so 11II.5(6).2.3. or 42.81 di 10.07 Concola, E. Manasse. C. de Stefani, Trachyte.· Lapilli. 
ab 22.01 ol 1.63 Fondo Riccio, Pet. Mt. Ergh., an 10.29 mt 5.57 
ne 7.95 Phlegrean Fields, No. 156, p. 162, 

Italy. 1907. 

81 (I)II.5.2.113. or 29.47 di 5.40 Concola, E. Manasse. C. de Stefani, Trachyte. Pumice. 
ab 39.30 ~{ 8:~~ Fondo Riccio, Pet. Mt. Ergh., an 15.29 

mt 5.10 Phlegrean Fields, No. 156, p. 162, 
hm 2.24 Italy. 1907. 

82 (I)II.5.2.3. or 39.48 di 4.38 Santa Teresa F. S. Starrabba. F. S. Starrabba, Andesite. Scoria from 
ab 27.77 ol 3.59 Volcano, Att. Ac. Sc. Nap. tuff. an 12.51 mt 3.94 
ne 3. 69 il 1.52 Phlegrean Fields, (2), XIV, No. 7, 

ap 1.68 Italy. p. 7, 1910. 

83 11II.5.2.3. or 37.25 di 7.85 Mascaglione, E. Manasse. C. de Stefani, Trachyte. Lapilli. 
ab 26.98 ol 2.01 Phlegrean Fields, Pet. Mt. Ergh., un 16.68 mt 6.26 
ne '0.99 Italy. No. 156, p. 162, 
hi 1.17 1907. 
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RANG 2. DOMALKALIC. MONZONASE-Continued. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp. gr. 
------ ------------ --------------- ---

84 54.72 19.60 2:45 3.09 1. 90 5.00 3.52 6.87 2.08 0.65 trace Cl 0.05 99.93 

A2. II .912 .102 .015 .043 .048 .089 .056 .073 .008 -

85 56. 75 18.03 2.22 3.04 2.02 4. 68 4.85 5.92 0. 18. 1.24 0.34 trace Cl 0.11. 99.38 

A2. II ·.946 .177 .014 . 042 .051 .084 .078 .063 .016 .002 -

86 58.40 17.94 5.02 1.. 42 0.95 6.23 3.64 4.68 1.. 89 0.41 trace 0.40 100.98 

A2. II .973 .176 .031 .019 . 024 .111 .059 . 050 .008 - . 006 

87 52.35 19.34 8.39 2.57 1.. 26 2. 12 3.07 7.72 1. 76 0. 13 s 0.20 99. 24 
Insol. 0.33 

B3. IV .873 .190 .053 .036 .032 .038 .050 .082 .002 

88 52. 80 19. 99 3. 63 3. 40 3. 20 4. 22 3. 10 7. 74 1. 18 1.00 0. 70 100.96 

A2. II .880 . 196 .023 .047 .080 .075 .050 .082 . 013 .005 

89 59.64 17.09 2.45 3.21 1. 66 3.88 3.52 5.88 1. 24 0.43 0.42 0.47 0.21 C02 0.47 100.73 2.698 
Zr02 none 

A1. I .167 .015 .041 
SOa none 

.994 .044 .069 .057 .062 .005 .003 . 003 Cl trace 
Cr20a none 
VzOa 0.01 
NiO · 0.04 
BaO 0.10 
SrO trace 
LizO trace 
CuO 0.01 

90 158.82 14.78 3.90 3.24 2.26 3.09 4.67 4.70 1. 36 0.81 1. 78 0.58 0.23 COz 0.05 100.43 2.707 
Zr02 none 

A1. I .980 .145 .024 .044 .056 .055 .076 
SO a none 

.050 .023 .004 .003 Cl trace 
Cr208 none 
V20a 0.02 
NiO 0.02 
BaO 0.12 
SrO trace 
LizO none 
Cu trace 

91 58.95 17.04 2.80 4. 66 0.57 2.49 4. 51 6. 39 1. 28 0. 59 0. 76 none 0.05 C02 0.06 100.33 
Zr02 0.17 
SO a trace 

Al. I .983 .167 .018 .065 .014 ,045 .073 .068 .010 - - Cl trace 
F none 
NiO 0.01 
BaO none 
SrO none 

92 58.32 18.04 3.27 4. 28 0.58 2. 52 4. 52 6.21 0.95 0.35 1. 25 0.06 NiO trace 100.35 
BaO none 
SrO none 

A2. II .972 .177 .020 .060 . 015 ,045 .073 .066 .016 .001 

93 51.07 17.52 4.10 5.40 2."27 5.44 3.31 5.53 2.50 1. 02 0.80 0.88 0.03 C02 0.17 100.25 2. 698 
Zr02 none 
SOa none 

A1. I .851 .172 .026 .075 .057 • 097 .053 .059 .010 .006 - Cl trace 
Cr~Oa none 
V20a 0.07 
NiO trace 
BaO 0.14 
SrO trace 
Li20 trace 

94 54.50 17.81 1. 70 5.30 1.09 2.64 5.39 6.08 3.78 0.54 0.44 0 .. 44 0.25 C02 0.30 100.28 2.5!)5 
Zr02 none 
SO a 0.02 

A1. I .908 .175 . 011 • 074 .027 . 047 . 087 . 065 . 011 .003 .004 Cl trace 
s none 
Cr20a none 
V20a none 
NiO none 

"' BaO none 
SrO none 
Cu trace 
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No.I Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks . 
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84 (I)II.5. 211 .'~3. or 40.59 di 5.88 Astroni Volcano, C. Riva. De Lorenzo and Riva, Vulsinite. 
ab 21.48 ol 3.32 Phlegrean Fields, Att. Ac. Sci. Nap., an 17.51 mt 3.48 
no 4.26 il 1. 22 Italy. . XI, p. 37,1902. 

85 II11.5.2.3. or 35.03 di 9.12 L' Arso Flow, H. S. Wash- H. S. Washington, Vulsinite. Complete in ab 32.49 ol 1. 67 Ischia, ington. A. J. S., VIII, R.C.R., an 10.01 mt 3. 25 
no 4. 54 il 2. 43 n. Naples, p.290,1899. p. 75, 1906. 

ap o. 81 Italy. 

86 (I)II.115.211.3. Q i. 02 di 5.18 Canigha, F. l\fillosevitch. F. l\fillosevitch, Trachy-
or 27. SO WO 2.32 n. Alghero, Mem. Ac. Line., VI, andesite. ab 30.92 mt 4. 64 
an 18.63 il 0. 76 Sardinia. l4,p.408,1908. 

hm 1. 76 

87 (I)II.5.2.(2)3. or 45.59 ol 2. 24 Atatsch Mountain, J.Morozewicz. J. Morozewicz, Atatschite 
ab 24.63 mt 8.82 Southern Ural Mem. Com. G. Rus., (silliman- Also in an 10.56 hm.2.28 
ne 0.85 Mountains, XVIII, No.1, p.l8, itevitro- T.M.P.M. c 2.04 Russia. 1901. orthophyre) XXIII, ' 

p. 137' 1904. 

88 11II.5.2.(2)3. or 45.59 ol 6. 72 Maroa, Hind en. . C. Schmidt in Sarasin, Monzonite-ab 16.50 mt 5.34 
an 16.12 il . 1. 98 Celebes. Insel Celebes, IV, shonkinite. 
ne 5.25 ap 1. 68 p. 25,1901. 
c o. 61 

89 (I)II .( 4)5.2.3. Q 6.30 di 2. 51 Berry Mountain, Mingaye and Card and J aq uet, Augite or 34.47 hy 6.44 Cambewarra Flow, White. Rec. G. S. N. S. W., trachyte. ab 29.87 mt 3.48 I an 13.34 il 0. 76 New South Wales. VII, p. 111, 1902. 
ap 1. 01 

90 11.115.(1)2.3( 4). Q 6. 42 di 4. 97 Cambewarra Flow, H. P. White. J aq uet, Card and Augite or 27.80 hy 3.35 n. J amberoo, Harper, trachyte. ab 39.82 mt 4.87 
an 5. 28 il 3.50 Kiama, Rec. G. S. N. S. W., 

hm0.48 New South Wales. VIII, p. 18, 1905. ap 1.34 

91 (I)II .5.{1)2.3. Q 1. 26 di 4.55 Timor Ledges, H. I. Jensen. H. L Jensen, Trachy-or 37.81 hy 3.94 \Varrumbungle Pr. Linn. Soc. N. S. andesite. ab 38.25 mt 4.18 
an 7.23 il 1. 52 Mountains, W., XXXII, p. 616, 

New South ·wales. 1907.' 

92 (I)II .5.2.3. Q 0.90 di 1. 64 Forked Mountain, H. I. Jensen. H. I. Jensen, Trachy-or 36.70 hy 3.97 Warrumbungle Pr. Linn. Soc. andesite. ab 38.25 mt 4.64 
an 10.56 il 2.43 Mountains, N. S. W., XXXII, 

New South Wales. p. 616, 1907. 

93 1!.5.2(3).3. or 32.80 di 3.89 Berkel~ Flow, H. P. White. G. W. Card, Orthoclase ab 25.68 ol 6.55 
anl6. 68 mt 6.03 S. of nanderra, Rec. G. S. N. S. W., basalt. 
ne 1.14 il 1.52 Wollongong, VIII, p. 262, 1907. 

ap 2.02 New South Wales. 

94 (I)Il.5(6).(1)2:311 or 36.14 di 3.10 · Yarra wa Parish, W. A. Greig. N. S. W. Dep. Min., Nephelite ab 30.92 ol 6.40 
an 6.39 mt 2.55 New South Wales. A. R. (1912), syenite. 
ne 7.95 il 1. 67 p. 198,1913. 

ap 1.01 
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No. Si02 I Al203 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 Pz05. MnO Inclusive. Sum. ·I Sp. gr. 

53. 80 115. 79 

-------------------------

95 4.40 3.69 3.44 6.34 3.71 4.25 1. 93 0.87 0.85 0.81 0.07 C02 0.10 0 100. 0912. 715 
SOa none 
Cl trace 

A1.I 0 897 .155 .028 0 051 .086 .113 .060 .045 .011 . 006 .001 s none 
Cr20a none 
V20a 0.02 
NiO none 
BaO 0.02 
SrO trace 
Cu none 

96 51.48 16. 34 4.86 5. 14 2. 82 4. 70 3.57 3.43 1. 62 1.90 2.62 1.28 0.35 C02 trace 100.11 2. 760 
.SOa none 
CI trace 

A2. II .858 .160 • 031 .071 .071 .084 . 057 .036 .033 .009 .005 NiO none 
Li20 none 

97 51.86 19. 87 6.30 3. 11 2.33 3. 77 4.88 6'. 20 1. 48 0.36 Cl 0.51 100.67 

A3. III .864 .195 .039 .043 . 058 .068 . 079 .066 . 003 

98 51.36 15.98 7. 64 5.10 1.84 6. 50 4:26 3.97 3.60 0.42 100. 67 

A3. III .856 .157 .048 . 071 .046 .116: .069 .042 . 003 

99 58. 54 Hi. 69 3.41 3. 76 1. 60 3.08 3.82 6. 83 0.33 1. 34 0.35 99. 75 

A2. II . 976 .163 .021 .052 .040 .055 • 061 .072 . 017 .003 

100 57.33 18. 14 0.26 7. 77 3.05 5. 61 3.11 3.61 0. 39. 0.12 0.96 trace C02 0.02 100.37 I 
A3. III .956 .178 .002 .108 .076 .100 .050 .038 .012 -- (100. 17) 

I 
RANG 2. DOMALKALIC. MONZONASE. 

1 53.15 17. 64 3.10 4.65 2.94 5.66 5.00 3.10 1.10 1. 52 0.65 0.46 C02 0.39 99.84 
SO a 0.28 
Cl 0.07 

1. I .886 .173 .019 .065 .074 . 101 .081 .033 .019 .• 005 .007 BaO 0.13 A 
I 

I 

2 52. 54 15. 14 0.85 -10.73 5.22 6.92 .5. 46 1.43 1.76 1. 00 101.05 

B3. IV .876 .148 .005 .149 .131 .123 .086 . 015 . 013 

3 49.49 16. 67 4.35 12. 71 2. 21 3. 98 4.75 2.61 1. 51 1. 45 0.35 100.08 

A 2. II .825 .163 .028 .176 .055 .071 .077 .028 .018 .005 

4 52. 75 14.96 2.44 7.03 3.86 6. 76 4.95 1. 64 0.55 0.09 3.90 0. 76 Zr02 0.02 100.16 s 0.05 

Al. I .883 .147 .015 .097 . 097 0 121 
BaO none 

.080 .016 . 049 .005 

5 59. 27 15.76 2.07 3.57 3.04 3.69 5.63 3.33 0.74 0.23 1. 12 0.42 0.37 C02 0.30 100. 10 
Zr02 0.04 
Cl 0.03 

A1. I .988 .155 . 013 .050 .076 .066 .091 .035 . 014 .003 .005 F 0.42 
Fe82 0.07 
NiO trace 

6 56.53 16.47 1. 58 5.40 2. 67 4.90 5:59 3.80 0.60 0. 23 1.40 0.27 0.20 C02 0.05 99.99 
Zr02 0.03 
Cl 0.07 

Al. I .942 . 161 .010 . 075 . 067 .088 . 090 .040 .018 .002 .003 F 0.19 
FeS2 trace 
NiO trace 
BaO trace 

7 56.51 16.59 1. 35 6. 59 2.52 4.96 5.15 3.05 0. 71 0.21 1.20 0.41 0.24 C02 0.33 100.26 
Zr02 0. 04 

A1. I .942 .163 .008 .092 .063 .089 
Cl 0.07 

.083 .032 .• 015 .003 .003 F 0.06 
FeS2 0.06 
BaO 0.03 

8 56.01 15.19 2.34 4.89 4. 67 4.85 5.66 2. 16 0.90 0.36 1.13 0.53 0.40 Fe82 0.09 99.21 
NiO 0.03 

I 

\ 

A2. II .934 .149 .016 .068 .117 .087 .091 .023 .014 .004 .006 

• 0 
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95 II.5.211.311• 

Q 1.50 dl 9.48 Kiama, H. P. ''Jbite. G. W.Card, Latite. or 25.02 lty 5.82 
ab 31.44 mt 6. 50 New South Wales. pers. com. 
llD 13.90 il 1. 67 

ap 2.02 

96 II.5.2(3).3(4). Q 6.54 by 8.68 Mount Macedon, A. G. Hall. W. W. Skeats, Macedonite Also in 
or 20.02 mt 7.19 Victoria. Pr. Aust. A. A. S., (orthoclase G. S. Viet. ab 29.87 il 5.02 
an 15.01 ap 3.02 1910, p. 205. basalt). B. 24, p.·31, 
c 1.33 1912. 

97 (I)II.5(6).2.3. or 36.70 dl 0. 22 Leith Valley, P. Marshall. P. Marshall, Trachydol- Also in 
ab 23.06 ol 4. 40 Dunedi~ Pr. Aust. A. A. S., erite. Q. J. G. S., 
llD 15.85 mt 9.05 
ne 7.95 ap 1. 01 New Ze and. 1904, p. 186. LXII, p .. 407, 
hl 0.82 1906. 

98 II.5.2.3(4). or 23.35 dl 13.60 Leith Valley, P. Marshall. P. Marshall, Andesite. 
ab 32.49 ol 0. 73 Dunedin, Q. J. G. S., LXII, llD 12. 79 mt11.14 
ne 1. 99 ap 1. 01 New Zealand. p. 408, 1901. 

99 11II.5.2.3. Q 2.94 dl 3.37 Bras Rouge, Boiteau. A. Lacroix, Monzonite. 
or 40. 03 hy 4. 22 Cilaos, C. R., CLV, p. 543, \ 
ab 31. 96 · mt 4. 87 
llD 8.34 il 2.58 Reunion Island. 1912. 

ap 1. 01 0 

100 II.5.2.311 • Q 2. 88 dl 2.35 Cape Royds, Burrows and J. W. E. David, Not mimed. Erratic block. 
or 21.13 hy 18.82 Ross Region·, Walkom. pers. com. Ign~ous? ab 20.20 mt 0.46 
llD 25.02 il 1. 82 S. Victoria Land, 

Antarctica. 

SUBRANG 4. DOSODIC. AKEROSE. (C. I. P. W., 1902.) 

l II.5.211 .4. or 18.35 dl 5.62 Shefford Mountain, M. F. Connor. J. A. Dress.er, Essexite: Also in 
ab 41.39 ol 6.67 Quebec. A. G., XXVIII, Can. G. S., an 16.40 mt 4. 41 
ne 0.57 il 2.89 p. 207, 19~1.. A. R. XIII 

ap 1. 68 (1900), p. 144, 

dh7.64 
1903. 

2 II(III).511.211.4(5) or 8.34 Cobalt, N. L. Bowen. N. L. Bowen, Diabase. 
ab 36.15 ol 16.00 Ontario. .J. Can. Min. Inst., on 13.07 mt 1.16 
ne 4. 83 il 1. 98 XII, p. 519, 1910. 

3 II.5.2(3).4. or 15.57 dl 3.10 ·Munro Bay, E. L. C. Foster. H. L. Kerr, Diorite. 
ab 35.11 ol 16.42 · Port Coldwell, Rep. Bur. Min. an 16.12 mt 6.50 
ne 2. S4 ll 2. 74 Ontario. Ont., XIX (1), 

p. 228, 1910. 

•! II11 .5.2(3).411 • Q 1. 32 dl 11.90 Lockes Hill, H. S. Washing- Pirsson and Washing- Spessartite. 
or 8.90 hy 8. 31 

B~lknlt Moun- ton. ton, ab 41.92 mt 3.48 
llD 14.18 ll 7. 45 tams, ew A. J. S., XXII, 

ap 1.68 Hampshire. p. 455, 1906. 

5 II.5.2.4.0 Q 2.58 dl 6.05 Mount Ascutney, W. F. Hille-· R. A. Daly, Akerite. In W. T., p. 261. 
or 19.46 hy 8.37 Vermont. brand. U.S. G. S. B. 2091 

(segregation Of. No: 6, ali 47.68 mt 3.02 
llD 8. 06 il 2.13 p. 84, 1903. in granite). 1.4.1.3. 

ap 1. 01 

6 II.5.2.4.0 or 22.24 dl 11.47 Mount Ascutney, W. F. Hille- R. A. Daly, Monzonite In W. T., p. 26~. 
ab 42.97 ol 5.03 Vermont. brand. U.S. G. S. B. 209, (segre~ation Of. No.4, an 8.62 mt 2.32 
ne 2. 27 il 2. 74 p. 66, 1903. ~n f,a1san- 1.4.1.3. 

ap o. 67 1te . 

7 II.5.2.4.0 or 17.79 dl 7. 24 Mount Ascutney, W. F. Hille- R. A. Daly, Monzonite In W. T., p. 261. 
ab 43.49 ~r t~~ Vermont. brand. U.S. G. S. B. 209, (segregation Of. No.4, llD 13.34 

mt 1. 86 p. 66, 1903. in nord- 1.5.1.3. 
il 2. 28 markite). 
ap 1. 01 

8 II.5.2.4.0 or 12.79 di 8. 77 Mount Ascutney, W. F. Hille- R. A. Daly, .A-kerite In W. T., p. 261. 
ab 47.68 ~r ~: ~g Vermont. brand. U.S. G .. S. B. 209, (segregation Of. No.6, llD 9. 73 

mt 3. 71 p. 84, 1903. in granite). I,4.1.3. 
il 2.13 
ap 1. 34 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 KO 
2 ' H 20+ H 20- Ti02 P205 

I 
MnO Inclusive. Sum. Sp.gr. 

------ -----------------------

9 55.28 17.23 1. 54 6.2p 2.69 5.60 5.42 2.10 0. 71 0.20 1. 64 0.73 0.24 C02 0.04 100.15 
ZrOs trace 
Cl 0.07 

A1. I • 921 .169 . 010 :086 . 067 .100 .087 . 022 . 021 . 005 . 003 F 0.28 
FeS2 0.07 
BaO 0.06 

10 52.83 16.30 9.60 2.48 3.98 2.98 6.54 2.49 2 ... 76 trace 99.96 

A3. III . 881 .160 .060 . 035 .100 . 054 .105 . 027 -

11' 61.87 17.26 2.35 2.43 1. 82 3.23 5.18 3.83 1.07 0.87 0.03 99.94 2.67 

A2. II 1. 036 .169 . 015 .034 .046 . 058 . 083 . 041 0.11 -

12 61.08 16.62 2.87 2.56 l. 65 . 3. 66 4.75 3."90 0.97 0.44 0. 73 0.63 trace BaO 0.32 100.26 SrO 0.08 
Li20 trace 

A1. I 1. 018 .163 • 018 .036 . 041 . 065 . 077 .041 . 009 .005 -

13 58.28 17.89 3.20 1.73 1. 51 3.69 5.89 5.34 0.98 0.'17 0.68 0.26 0.06 BaO 0.36 '100.05 SrO 0.05 
Li20 trace 

A1. I .971 .175 .Q20 . 024 . 038 .066 . 095 . 057 . 009 . 002 -

14 56.75 16.40 4.78 3.10 3.22 5.34 4.19 3.36 0.82 0.40 0.86 0.52 0.17 BaO 0.33 100.34 SrO 0.10 
LhO trace 

A1. I . 946 . 161 . 030 .043 .081 . 095 .068 . 036 . 010 .004 .002 

15 58.08 18.38 3.02 1. 42 0.96 3.85 6.22 5.11 1. 55 0.37 0.58 0.21 0.10 SO a 0.07 99.92 Cl trace 
s none 

A1. I .968 .180 .019 . 019 . 024 .069 .100 . 054 .007 . 001 .001 BaO none 

16 60.44 16.65 2.31 3.09 2.18 4.22 5.18 2.71 1. 07 0.36 0.60 0.29 0.13 C02 0.48 99.96 2.677 s trace 
V20s 0.02 

A1. I 1. 007 .163 . 014 .043 .055 . 075 . 084 . 029 . 008 .002 .002 NiO none 24° 
BaO 0.12 
SrO 0.11 

17 55.53 16.78 4.06 3.35 3.00 6.96 4.31 3.57 0.55 0.09 0.95 0.47 0.16 C02 0.09 100.17 2.79 FeS2 0.04 
V20s 0.02 

Al. I • 926. . 164 . 025 . 047 . 075 .125 .069 . 038. . 012 . 003 .002 NiO trace 21° 
BaO 0.13 
SrO 0.11 

18 57.01 18.41 3. 69 I 2.36 2.34 4.29 4.95 3.72 2.29 0.27 0.42 0.21 99.96 2.699 

A2. II . 950 .180 . 023 . 033 . 059 .077 .080 . 040 .004 .003 . 003 34° 

19 53.80 20.13 3.57 2. 63 .. 2.26 · 5. 60 I 5.·20 4.49 0.90 0.43 0.56 0.29 99.86 2.768 

A2. II . 897 .197 . 022 . 036 . 047 .100 .084 . 048 . 005 .. 004 . . 004 34° 

20 58.05 17.66 3.51 1. 65 1:55 4.48 5.80 4.06 0.87 0.35 0.91 0.40 0.13 C02 none 
99. 75 Zr02 0.02 

SO a 0.04 
Al. I :968 • 173 . 022 . 023 . 039 . 080 .094 . 043 . 011 .003 .002 Cl trace 

Cr20s none 
BaO 0.19 
SrO 0.08 

21 56.01 17.92 4.22 2.52 2.04 4.80 4.92 4.21 1.10 0.31 1. 20 0.55 0.13 C02 none 
100.19 Zr02 0.02 

Cl trace 
Al. I . 934 .176 . 026 . 035 . 051 .086 . 079 .045 . 015 .004 .002 s 0.02 

Cr20a none 
BaO 0.16 
SrO 0.06 

' ZrOs 0.03 
22 51.89 17.94 3.85 3.37 2.88 5.62 4.63 4.50 2.09 0.72 1. 34 0.67 0.08 Cl trace 100.32 

FeS2 0.41 
Al. I . 865 .176 .024 .047 . 072 .100 .074 .048 . 017 . 005 . 001 BaO 0.19 

SrO 0.11 
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9 II.5.2(3).4. or 12.79 di 5. 29 Mount Ascutney, ,V. F.' Hille- R. A. Daly, Diorite In W. T., p. 261. 
ab 45. Fi9 ·y 10.41 
an 16.68 .o 0. 69 Vermont .. brand. U.S. G. S. B. 209, (segregation 

mt 2.32 p. 44, 1903. in diorite). 
il 3.19 
ap 1. 68 

10 II.5.112.4. or 15.01 di 5.62 Little Montreal F. P. Burrall. L. L. Hubbard, Diabase Notin W. T. ab•l7.68 ol 5.18 River, Keweenaw ·Mich. G. S., VI, porphyrite. an 7. 78 mt 8.12 
no 3. 98 hm4.00 Point, Michigan. Pt. 2, p. 25, 1898. 

11 (I)II.( 4)5.2.114. Q 8.10 di 2.87 Cottonwood Creek, L. V. Pirsson. Weed and Pireson, Dioritic Inclusion or 22.80 hy 4. 29 Castle Mountains, U.S. G. S. B. 139, syenite. in granite, ab 43.49 mt 3.48 
an 12.51 il 1. 67 Montana. p. 88, 1896. No. 67, 

!.4.1.3. 
In W. T., p. 261. 

12' (I)II.( 4)5.2.(3)4. Q 10.02 di 0.68 Three Peaks, W. F. Hille- J. E. Wolff,·· Porphyrite. In W. T., p. 261. or 22.80 hy 4.66 
ab 40.35 mt 4.18 Crazy Mountains, brand. U. S. G. S. B. 148, 
an 12.51 il 1. 37 Montana. p. 142, 1897. 

ap 1.68 

13 (I)II .5.(1)2.(3)4. or 31.69 di 7. 78 Shields River W. F. Hille- J. E. Wolff, Syenite. In W. T., p. 261. ab 41.92 ol 0.14 
an 6.39 mt 3. i1 Basin, brand. U.S. G. S. B. 148, 
ne 4.26 il 1.37 Crazy Mountains, p. 143, 1897. 

hm0.64. Montana. ap 0.67 

14 II .115.2(3).(3)4. Q 5.82 di 5.43 Shields River W. F. Hille- J. E. Wolff, Porphyrite. In W. T., p. 261. or 20.02 hy ~.23 
ab 35.63 mt 6.96 Basin, brand~ .. U. S. G. S. B. 148, 
an 15.85 il 1. 52 Crazy Mountains, p. 143, 1897. 

ap 1. 34 Montana. 

15 (I)II.5 .(1)2. (3 )4. or 30.02 di 5.18 Sundance G. Steiger. W. S. T. Smith, Trachytoid ab 42.97 wo 1.86 
an 7.23 mt 3.02" wtadrangle, U. S. G. S. Fol. 127, phono~ite. 
·ne 5.11 il 1.06 \ yoming. p. 7, 1905. 

hm0.96 
ap 0.34 

16 ''II.(4)5.2.4. Q 7.98 di 4.05 Deadwood Gulch, W. F. Hille- W. Cross Diorite In W. T., p. 261. or 16. 12 hy 6.58 
U. S. G. S. Fol. 60, ab 44.02 mt 3.25 La Plata brand. porphyry. 

an 13.90 il 1. 22 Mountains, p. 7, 1899. 
ap 0.67 Colorado. 

17 II.5.2(3).(3)4. Q 1. 50 di 12.79 La Plata W. F. Hille- W. Cross Monzonite. Facies of or 21.13 hy 3.03 
ab 36.16 mt 5.80 Mountains, brand. U.S. G. S. Fol. 60, diorite. 
an 15.85 il 1. 82 Colorado. p. 6, 1899. In W. T., p. 263. 

ap 1.01 

18 (I)II.5.211•114. Q 2.04 di 1. 54 Lookout L. G. Eakins. W. Cross Andesite. In W. T., p. 261. or 22.24 hy 6.49 
ab 41.92 mt 5.34 Mountain, u. s. G. S. A. R. 17, 
an 16.68 il 0.46 Silver Cliff, II, p. 321, 1896. 

ap 1.01 Colorado. 

19 (I)II .511 .211.(3)4. or 26.69 di 4.91 Mount Fairview, L. G .. Eakins. W. Cross AuW.te In W. T., p. 261. ab 31.96 ol 2.92 
an 18.07 mt 5.10 Rosita Hills, U; S. G. S. A. R.17, diorite. 
ne 6.53 il o. 76 Colorado. II, p. 324, 1896. 

ap 1.34 

20 (I)II .5.2.114. or 23.91 di 7.34 Anaconda Mine, W. T. Schaller. Lindgren and Latite-ab 49.25 hy 0. 70 
an 10.01 mt 2. 78 Cripple Creek, Ransome, phonolite. 

il 1. 67 Colorado. U.S. G. S. P. P. 54, hm 1.60 
ap 1. 01 p. 79, 1906. 

21 11II.5.2.(3)4. 
Q 0.12 di. 6. iO Portland Mine, W. T. Schaller. Lindgren and Latite-or 25.02 hy 2. 20 
ab 41.39 mt 4.64 Cripple Creek, Ransome, phonolite. 
an 14.46 il 2. 28 Colorado. U. S. G. S. P. P. 54, hm0.96 

ap 1. 34 p. 79, 1906. 

22 II.5.2.(3)4 .. 
or 26.69 di 6.36 

Portland Mine, W. F. Hille- Lindgren and Syenite. ab 31.06 ol 3.63 
an 15.29 mt 5.57 Cripple Creek, brand. Ransome, 
ne 4.12 il 2.58 Colorado·. U.S. G. S. P. P. 54, ap 1. 68 

pr 0.41 p. 87, 1906. 
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CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. MONZONASE-Continued. 

No. Si02 AI20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H 20- Ti02 Pz05 MnO Inclusive. Sum. Sp.gr. 

--- ------------- ------------
23 49.84 17. ~8 5.86 2.62 3.02 7.35 5.20 3.04 2.02 0.34 1.43 0.76 0.21 C02 0.52 100.42 Zr02 0.03 

80s none 
A1. I .831 .174 .037 .036 .. 076 .131 .084 .032 .018 .005 .003 Cl trace 

V20a 0.03 
EaO 0.22 
SrO 0.18 
LhO trace 

24 48.?6 17.04 5.04 3.52 4.57 8.64 4.27 3.39 1. 84 0.69 1. 34 0. 79 0.08 C02 0.22 100.48 Zr02 trace 
Cl 0.01 

A1. I .813 .167 .032 .049 .114 .154 .069 .036 .017 .005 . 001 8 0.06 
BaO 0.15 
SrO 0.07 

25 57.35 16.29 3.15 4.36 2.41 5.66 4.50 I 3.39 0.70 0.15 1. 07 0.70 0.12 C02 0.46 100.55 2.763 
Zr02 trace 
Fe82 0.09 

A1. I .956 .160 .020 .061 .~0 .101 .073 .036 .013 .005 .002 Cr20a none 
V20s trace 
NiO none 
BaO 0.10 
SrO 0.05 
ZnO none 
Li20 none 

' 
26 55."44 14.95 4.37 5.18. 3.58' 6.12 4.44 2.83 0.84 0.12 1. 22 0.49 0.22 C02 0.35 100.44 2.827 

Zr02 none 
Fe82 0.09 

Al. I .924 .147 .028 .072 .090 .109 .072 .030 . 015 .004 .003 BaO 0.16 
SrO 0.04 
LhO none 

7 56.83 16.90 6.85 0.13. 2.67 4.92 4.58 4.00 0.40 0.38 1.41 0.50 0.11 C02 none 99.86 
Zr02 none 2 
s none 

1. I :947 .166 .043 .002 .067 .088 .074 .042 .018 !004 .002 .Cr20s trace 
V20s none 

A 

BaO 0.12 
SrO 0.06 

8 '54. 72 16.60 3.81 4.11 2.88 6.31 4.04 3.49· 0.49 0.68 1.52 0.77 0.09 C02 none 99.69 
Zr02 none 2 
s none 

A 1. I .912 .163 .024 .057 .072 .113 .065 .037 .019 .005 .001 Cr20s 0.01 
V20a none 
BaO 0.12 
SrO 0.05 

9 61.21 17.10 2.72 1.88 1.47 4.83 5.66 3.00 0.68 0.34 0.51 0.24 0.15 co~ none 100.05 
ZrOt 0.02 2 

A 1. I 1.020 .168 .017 .026 .037 .086 .091 .032 .006 .002 .002 
Cl 0.04 
s none 
BaO 0.13 
SrO 0.07 

3 0 53.52 17.88 4.21 3.51 3.90 7.36 5.19 2.39 none 0.15 1.14 1. 26 o.i1 C02 none 100.62 
s none 

A 2. II .892 .175 .026 .049 .098 .131 .084 .026 .• 014 .009 002 

3 1 52.06 15.52 5.49 7.06. 2.23 5.46 5.24 2.24 0.59 1.00 2.41 0.32 0.12 COg ncne 99.74 

·A 2. II .868 .152 .034 .098· .056 .097 .084 .023 . 030 .002 .002 

3 2 6~.08 17.91 1.08 3.08 1. 77 4.54 .5.12 2.96 0.20 0.05 0.54 '0.17 0.11 BaO 0.14 99.75 
SrO trace 

A 2. II 1.035 .176 .007 .043 .044 .081 .082 .032 .007 .001 002 

3 58.67 15.67 2.85 3.28 3.86 5.33 4.77 3.08 0.54 0.02 1.00 0.16 0.11 BaO 0.11 99.54 2.751 
SrO 0.09 3 

A 2. II .978 .154 .018 .046 .097 .095 .077 .033 .013 .001 .002 

4 57.87 16.76 2.21 4.60 3.29 6.23 4.07 - 2.17 0.91 0.32 1.21 0.34 0.04 C02 none 100.34 
Zr02 0.02 3 
Fe82 0.23 

A 2. II .965 .164 .014 .064 .Q82 .111 .066 .023 .015 .002 - BaO 0.02 

5 59.50 14.78 1. 93 1.23 3.09 7.87 4.44 3.95 0.84 0.39 1.01 0.89 trace C02 0.18 100.15 
SrO 0.05 3 

2.II .992 .145 .012 .017 .077 .14l .072 .042 .013 .006 -
I 

A 



No. Symbol. 

-

23 11.5(6).2.4. 

24 1111.5(6).2(3).(3)4. 

25 11.115.211•114. 

26 11.5.2.4.0 

27 II.5.2.(3)4. 

SUPERIOR ANALYSES OF FRESH ROCKS. II.5.2.4. 

ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 4. DOSODIC. • AKEROSE-Continued. 

Norm. Locality. 

or 17.79 di 12.10 Bull Cliff, l\b 30.39 ol 1. 40 
l\ll 16.12 mt 4.87 Cripple Creek, 
no 7.38 il 2. 74 Colorado. ' 

hm 2.56 
ap 1.68 

or 20.02 di 16.20 Isabella Dike, l\b 20.96 ol 2.80 
1\1117.24 mt 7.42 Cripple Creek, 
110 8.24 il 2.58 Colorado. 

ap 1.68 

Q 5.22 di 5.23 Wellint.ion Mine, or 20.02 hy 7.40 
l\b 38.25 mt 4.64 Brec · nridge 
an 14.18 il 1.98 District 

ap 1.68 Colorado. 

Q 2· 94 di 11· 44 Wellington Mine, or 16.68 by 7. 71 
ab 37. 73 mt 6. 50 Breckinridge 
an 12. 51 il 2. 28 District, 

ap 1. 34 Colorado. 

Q 3.54 di 2.38 
or 23. 35 by 5. 60 
ab 38. 77 il 0. 61 
an 13. 90 hm 6. 85 

tn 2. 74 
ap 1. 34 

Devils Lake, 
Uncompahgre 
quadrangle, 
Colorado. 

Analyst. Reference. 

W. F. Hille- Lindgren and 
brand. Ransome, 

U. S. G. S. P. P. 54, 
p. 90, 1906. 

W. T. Schaller. Lindgren and 
Ransome, 
U.S. G. S. P. P. 54, 
p. 93, 1906. 

W. T. Schaller. F. L. Ransome, 
U. S. G. S. P. P. 75, 
p. 55, 1911. 

W. T. Schaller. F. L. Ransome, 

G. Steiger. 

U. S. G. S. P. P. 75, 
p. 55, 1911. 

E. S. Larsen, 
U. S. G. S. rec. lab. 

Rock name. 

Trachy-
dolerite. 

Trachy-
dolerite. 

Diorite 
porphyry. 

Diorite 
porphyry. 

Andesite. 

28 II 5 2(3) (3)4 Q 3.36 di 7. 78 D ·1 L k 
· · · · or 20.57 hy 5.46 evl s · a e, G. Steiger. E. S. Larsen, Basalt. 

U.S. G. S. rec. lab. 

29 (1)11.115.2.4. 

30 II.5.2(3).4. , 

31 II.5.2A.0 

l\b 34.06 mt 5.57 Uncompahgre 
an 16.96 il 2. 89 quadrangle, 

ap 1. 68 Colorado. 

Q 6.96 di 7.47 N ,.r tP 1 or 17. 79 hy o. 83 ear 1uoun ea e, 
l\b47.68 mt 3.94 La Sal Mountains, 
an 12.51 il 0.91 Utah. 

ap 0.67 

or 14.46 di 6. 72 
ab 42. 97 ol 5. 44 
an 18.07 mt 6. 03 
ne 0. 57 il 2. 13 

l\P 3.02 

or 12. 79 di 10. 26 
l\b 44.01 hy 5. 31 
an 12.51 mt 7.89 

il 4.56 
ap 0.67 

Johnsons Park, 
Colfax County, 
New Mexico. 

Little Ash Creek, 
Bradshaw 
Mountains, 
Arizona. 

W. F. Hille
brand.· 

L. M. Prindle, 
U.S. G. S. B. 228, 
p. 191, 1904. 

Monzonite 
porphyry. 

J. G. Fairchild. J. B. Martie, Andesite. 
U. S. G. S. rec. lab. 

G. Steiger. Jaggar and Palache, Trachy-
U. S. G. S. Fol. 126, dolerite. 
p. 7, 1905. . ' 

451 

I Remarks. 

In W. T., p. 263. 

FeO corrected. 

No rare earths. 

32 (1)11(4)5.2(3).4. Q 8.16 di 3.68 He~lley District, M. F. Connor. 
~b !~:~~ ~ ~:g~ British Columbia. 

C. Camsell, 
Can. G. S. Mem. 2, 
p. 96, 1910. 

Granodiorite. MgO corr. by 
c. c., 

33 II.5.2.114. 

34 11.(4)5.2.4. 

35 11.115.2. (3)4. 

an 17.24 · n 1.06 
ap 0.34 

Q 4.08 di 10.59 
or 18. 35 hy 6. 92 
l\b 40.35 mt 4.18 
l\n 12. 23 ' il 1. 98 

• ap 0.34 

Record Mountain, M. F. Connor. 
Rossland 
MountaJ.ns, · 
British Columbia. 

Q 8.10 di 6.55 Riddle quadrangle, R. C. •Wells. 
~b ~~:Xg !rit g:~ Oregon. · 
an 20. 85 n 2. 28 

l\p 0.67 

Q 4.74 di 16.63 
or 23. 35 wo 1. 51 
ab 37.73 mt 0. 93 
an 8.62 il 1.98 

hm 1.28 
ap 2.02 

Aranzazu, 
Concepcion del 
Oro, Zacatecas, 
Mexico. 

M. Dittrich. 

R. A. Daly,!, 
Can. G. ~. Mem. 38 
(1), p. 328, 1912. 

Latite. 

J. S. Diller, Granodiorite? 
U. S. G. S. rec. lab. 

A. Bergeat, 
N.J. B. B.,XXVIII 
p. 438, 1909. 

Granodiorite. 

pers. com. 

Also in Inst. G. 
Mex. B. '27, 
p. 12, 1910. 



452 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE ~Continued. 

RANG 2. DOMALKALIC. MONZONASE--'Continucd. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp. gr. 
------ ---------- --- ---------

36 52.55 14.96 5.80 6.19 3.22 7.05 5.37 2.83 2.48 100.45 2.87 

A3. III .876 .147 .036 .086 .081 .126 .087 .030 

37 61.26 16.15 4.39 2.66 2.91 5. 75 4.93 2.65 0.15 100.85 

A3. III 1.021 .158 .027 .037 .073 .102 .079 .. 028 

38 62.98 15.50 2.88 2.85 3.17 2.95 5.90 2.77 0.70 0.68 0.25 100.63 2.582 

A2. II 1. 050 .152 . 018 .040 . 079 .053 . 095 .030 .008 .002 

39. 58.82 16.35 5.50 2.36 4.37 4.06 5.31 2.02 1. 05 . 0. 36 0.25 100.45 2.736 

A2. II .980 .160 . 034 .033 .109 .073 .085 . 021 .004 . 002 

40 60.90 17.67 2.71 1. 70 1. 49 4.93 5.27 3.15 1. 31 0.46 0.24 0.17 SrO trace 100.05 2.690 

A2. II 1. 015 .173 .017 .024 037 .088 .085 .034 .. 006 .002 .002 

41 59.06 16. 79 3.47 4.81 3.00 5.22 4.60 2. 79 0.95 100.69 

A3. III .984 .164 .022 .. 067 .075 .093 .074 .030 

42 56.27 12.79 2.55 7.24 3.14 8.89 4.07 1. 96 0.44 0.36 2.62 0.23 none C02 none 100.65 s trace 

A2. II 938 125 . 016 .100 . 079 .159 .066 . 021 .033 .002 -

43 54.89 16.54 1. 85 12.30 1. 52 1. 08 5.39 2.35 2.29 0.11 0.38 0.07 0.84 C02 0.42 100.07 s 0.02 

AI. I . 915 .162 .012 .171 . 038 .020 .087 .025 .005 
NiO 0.02 - .012 BaO none 
Li20 trace 

44 49.24 15.84 6.09 7.18 3.02 5.26 5.21 2.10 1. 61 1. 08 1. 84 1. 47 0.17 F 0.18 100.53 2.79 s O.Q3 

Al. I . 821 .155 .038 .100 .076 . 094 .084 .022 .023 .010 .002 
Cr20s trace 
NiO trace 
BaO 0.09 
SrO trace 

45 59.84 15. 71 1. 68 7.03 1. 37 3. 71 6.52 2.76 0.31 0.14 0.64 0.20 0.12 s 0.10 100.13 

A2. II . 997 .154 
; 

.011 . 097 .034 .066 .105 .030 .008 . 001 .002 

46 60.65 18.57 1. 25 4.25 2.00 3.20 4.98 4.28 1. 80 trace 100.99 

B3. IV 1.011 .1~2 .008 .059 . 050 .057 . 081 .045 -

47 57.20 17.06 3.14 3.69 2.45 5.83 5.95 2.72 n. d. 1. 28 0.45 99. 77 

A2. II .953 .167 .020 .051 • 061 .104 .096 .029 . .016 .003 

48 56. 77 18.32 2.80 3.58 1. 81 4.61' 5.47 3.52 0.17 2.40 0.58 0.23 SOs 0.04 100.33. 
BaO 0.03 

A2. n .946 .180 . 018 .~050 .045 .082 .089 .037 .030 .004 .003 

49 54.69 18.16 5.71 1. 79 1. 99 5.68 5.25 3.28 0.19 2.31 0. 71 0.17 SOs 0.03 100.12 
Cr20s none 

A1. I . 912 .178 .036 .025 .050 .101 .085 .035 .029 .005 .002 V20s 0.03 
BaO 0.13 
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ORDER 5. PERFELIC. GER:M:ANARE-Continued. 

SUBRANG 4. DOSODIC. AKEROSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock na:rqe. Remarks. 

------
36 Il11.5(6).2.4. or 16.68 di 21.99 Culebra Island, T. Nordstrom. P. T. Cleve, Labrador Also in A. G. 

nb 32.49 ol 3. 41 West Indies. Sv. Vet. Ak. Hndl., porphyrite. Hojbom, B. 1\ll 8.34 mt 8.35 
hl 7.10 IX, No. 12, G. nst. Ups., 

p. 38, 1871. VI, p. 230, 
1905. 

Not in W. T. 

37 II.(4)5.211.4. Q 8.58 di 11.21 JJava, of 1869, R. Klich. R. Klich, Pyroxene In W. T., p. 26::i. or 15.57 hy a.aa Pasto Volcano, G. Stud. Col., I, andesite. ab 41.40 mt 6.26 
au14.18 Colombia. p. 141, 1892. 

38 11Jl.( 4)5.'12.4. Q 8.04 di 4. 20 Toruno Caldera, A. Young. A. Young, Andesite. 
01' 16.68 hy 7. 75 Quilindamt Hochg. Rep. Ec., ab 49.78 mt 3.6'7 
au 7. 51 il 1. 22 Volcano, II (2), p. 252, 1902. 

ap 0. 67 Ecuador. 

39 II .115. 211.4. Q 6.90 di 2.59 Ceballos-chupa, A. Young. A. Young, Pyroxene 
or 11.68 hy 9.70 Sincholagua Hochg. Rep. Ec., andesite. ab 44.54 mt G. 7a 
au 15.01 il 0. 61 Volcano, 1I (2), ·p. 248, 1902. 

hm 0.80 Ecuador. 
ap 0.67 

4.0 (1)11.'!5.211.4. Q 7.14 di 7. 44 Cerro de Don P. Jannasch. F. Tannhauser, Andesite. 
or 18.90 hy 0. GO Prajido, N.J. B. B., XXIII, ab 44.54 mt 3.94 
1\1115.'01 il 0.91 San Luis, p. 596, 1906. 

Argentina. 

41 II.115.2(3).4. Q 5.02 di 7. 51 Cuesta del Cuzco, B. Wetz,ig. · A. Stelzner, Andendiori te. In \V. T., p. 263, or 16.68 hy 9. 76 San Antonio Btr. G. Arg. Rep., ab as. 78 mt 5.10 
1\1116.68 Valley, · I, p. 212, 1885. 

Argentina. 

42 II(III) .115.211 .4. Q 5. 76 di 26.06 North of N eochea, J. G. Fairchild. Wright and Fenner, Andesite 
or 11.68 hy 1. 79 Argentina. Bur. Am. Ethn. B. scoria. ab a4.58 mt a. 71 
an10. 56 il 5.02 52, p. 81, 1912. 

ap 0.67 

43 11.5.112.4. or 13.90 hy 25.71 Carn Chuinneag, W. Pollard. J. S. Flett, Albite gneiss. Igneous? 
ab 45.59 rut 2. 78 Scotland. G. S. Scot., Mem. MnO high? an 5.56 il 0. 76 
c 3.06 XCIII, p. 97, 1912. 

44 1!.5.211.4. or 12.23 di 2. 72 Druim na Criche, W. Pollard. A. Harker, Mugearite. 
ab 44.01 hy 2.32 P01·tree, ·Rocks of Skye, an13. 62 ol 6.84 

mt 8.82 Skye, p. 263, 1904. 
il a. 50 Scotland. 
ap a.3G 

45 1!.5.(1)2.4. or 16.68 di 11.21 Gwavas Quarry, W. Pollard. Reid and Flett, Diabase. 
ab 55.02 hy 2.81 Newlyrl, G. S. Eng. Wal., au 5.28 ol 4.07 

mt 2.55 Cornwall. Mem. Sh. 351, 
il 1. 22 p. 35, 1907. 
up 0.34 

46 (I)II.5.2.(3)4. Q 2.52 hy 11.73 Cevins, E. Ritter. E. Ritter, Inci usion in Not in W. T. 
or 25.02 mt 1. 86 !sere Valley, Sv. Ct. G. Fr. B., protogine. ab 42.44 
an15. 57 France. IX, No. 60, 

0 p. 32, 1897. 

47 11.5.2.4.0 or 16.12 di 11.55 Volvic, Pisani. A. Lacroix, Andesite. 
ab 50.30 hy 0.63 . Puy de Dome, pers. com. an 11.68 ol 1. 39 

mt 4.64 Auvergne. 1'\ 

il 3. 71 
ap 1.01 

48 IIJI.5.2.4. Q 1. 02 di 3.30 Vo~vic, P. Holland. Dickson and Holland, Andesite. Notin W. T. 
or 20.57 hy 3.60 Puy de Dome, Pr. Liv. G. Soc., ab 46.63 mt 4.18 
an 15.01 il 4. 56 Auvergne. VIII, p. 412, 1899. 

up 1. 34 

49 II.5.2u.4. or 19.46 dl 5.62 Puy de Pariou, P. Holland. Dickson and Holland, "Lava" Not in W. T. 
ab 44.54 hy 2. 40 Puy de Dome, Pr. Liv. G. Soc.; (andesite). an 16.12 il 4.10 

hm 5. 71 Auvergne. VIII, p. 412, 189.9. 
pf 0.27 
ap 1.68 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P206 MnO Inclusive. Sum. Sp.gr. 

--- -------------------------
50 53.78 16. 18 7.91 O.G6 3.51 6.70 4.69 3.41 0.25 1. 80 0.60 0.25 SOs 0.06 09.84 

BaO 0.04 

A2. II .896 .159 .049 .009 .088 .120 .076 .036 .023 .004 .004 

9 

51 57.99 19.47 3.60 4. 12 2.07 4.40 6.01 2.23 (0.27) 1. 01 100.\)3 2.546 

B3.IV .967 • 191 .023 .057 . 052 .079 .097 .023 .013 

52 57. 60 Hi.83 0.84 4.16 1.90 5.21 4.45 3.82 1.50 2.28 0.37 FeSs 1.93 100.89 

A2. II .960 .165 .005 • 057 • ()48 .093 .072 • 040 .029 .003 

53 54.61 19.20 2.96 2.91 1.02 4. 70 5.00 4.36 3.25 1.92 trace 99.93 

A2. II .910 .188 .019 .040 .026 .084 .081 • 047 .024 -

54 62.28 17.32 4.00 0. 9·1 3.96 2.08 6.04 2.98 1.02 100.62 

A3. III 1. 0:18 ; 170 .025 • 013 .099 .038 .097 .032 ' 

55 61. 12 17.06 3.20 2.96 l. 17 2.91 7.25 2.04 0. 71 1.35 0.02 0.23 100. 0·1 

A2. II 1. 019 . 167 .020 .041 .029 .052 .117 .021 .017 -- .003 

56 60.97 15.39 3. 29 1. 19 3.39 5.0-1 5.65 2. 88 0.60 1. 65 0.11 0.36 100.52 

A2.ll · 1. 016 .151 .021, • 017 .085 .090 .091 .031 .021 .001 .005 

57 59.71 16. 18 4.89 2. 6·1 1.54 3.77 5.93 3.6\l 0.22 (0.07) 0.66 0. •14 0.09 8 trace 99.76 

A2. II .995 .159 .031 .oa: . 039 .068 .095 .039 .008 .003 .001 

' 
58 60.12 16.63 2.19 4.79 0.82 3. 75 4.73 4.25 0.25 0.95 0. 77 0. 10 BaO 0.21 99.56 

A2. II 1.002 .163 .014 . 067 . 021 .067 .076 .045 • 012 .005 .001 

59 53.96 15.9S 2.7(i 6. 16 1.58 5. 82 4.18 3.72 0.27 2.45 1.85 0. 27 FeSs 0.35 99.54 
BaO 0.19 

A2. II .899 .11i7 .017 .086 .040 • 104 .068 .oa9 • 031 • 013 .003 

60 57.21 16.03 1. 65 7.38 3.36 5.18 4. 12 3.50 0.56 0.30 0:69 0.20 0.18 8 0.10 100.46 

A2. II .954 .157 .010 .103 .084 .093 .066 .037 .009 .001 .003 

0 

61 53. 20 14.30 3.93 8. 58 3.91 5.51 5.58 2.70 2.22 0. 70 0.43 trace 101.06 2.783 
I 

B2. III .887 .140 .024 .119 .098 .098 .090 .029 .009 .003 - ... '""' 

62 56. 99 17.62 2.65 3.75 2.79 4.40 5.95 2.88 0.60 0.60 1.05 0. ].\) 99.47 

A2. II .950 .173 • 017 .052 .070 .Oi9 .096 . 031 .008 .008 .003 

63 58.04 16.78 5.13 3.63 2.62 4.52 5.41 4.14 0.57 trace Cl trace 100.84 

A3. III .967 .164 .031 .050 .066 .080 .087 .044 -
64 57.90 16.01 5.82 4.21 2.34 5.11 4.46 3.73 0.98 trace 100.56 

A3. III .965 .157 .036 .058 .• 059 .091 .072 .039 -
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---
50 II.5.2.114. or 20.02 di 9.94 Mont Dore, P. Holland. Dickson and Holland, Sanidine Iron oxides? 

ab 39.82 hy 3. 40 . Auvergne. Pr. Liv. G. Soc., andesite. Not in W. T. an 13.07 ol 0.56 
il 1. 37 VIII, p. 412, 1899. 
hm 7.91 
p( 1. 90 
ap 1.34 

51 (.I)II.5.2(3).4. Q .1.44 di 1. 79 Plomb du Cantal, F. Fouque, F. Fouque Biotite 
or 12.79 hy 7.11 Auvergne. B. Soc. Fr. Min., andesite. ub 50.83 mt 5.34 
an 19. 74 il 1. 98 XXV, p. 335, 1902. 

52 II.5.2".(3)4. Q 4.86 di 6.80 Fournol, Pisani. A. Lacroix, Andesite. 
I or 22.24 hy 4.52 Cantal, C. R., CXLIX, ah 37.73 mt 1. 16 

au 14.73 il 4.41 Auvergne. p. 54ti, 1909. 
ap 1.01 
pr 1. 93 

53 (I)II.5. 211 .(3)4. or 26.13 di 5.18 Fournol, Pisani. A. Lacroix, Monzonite. 
ah 41.39 ol 0.14 Can tal, C. R.. CXLIX, an 16.68 mt 3. 71 
ne 0.57 il 3. 65 Auvergne. p. 546, 1909. 

lun 0.48 

54 (I)II.5.2.4. Q 5.34 hy 9.90 Osani, J. Deprat. J. Deprat, Trachy-
or 17.79 mt 3.02 Corsica. B. Sv. Ct. G. Fr., andesite. ab 50.83 lun 1.92 
an 10.56 XVII, No. 117, p. 54, 
c 0. 31 1907. 

55 (I)II.5.112.4(5). Q 4. 44 di 5.10 Kiruna, Lundbohm. 0. Stutzer, Soda 
or 11.68 hy 1. 40 Lapland, . N.J. B. B., XXIV, syenite ab 61:31 mt 4.64 
(Ill 8.06 il 2.58 Sw~deu. p. 566, 1907. porphyry. 

, 

56 II.5.2.4.0 Q 4.98 di 12.53 YV. o£ Kapten, Lundbohm. 0. Stutzer, Soda 
or 17.24 hy 2. 70 Kiruna, N.J. B. B., XXIV, syenite ab 47.68 mt 0.23 
an 8.06 il 3.19 Lapland, p. 566, 1907. porphyry. 

hm 3. 20 Sweden. 
np 0.34 

57 11II.5.112.4. Q 4.14 di 7.13 Kiirunavaara, q.. Nyblom. P. GeUer, Syenite 
or 21.68 hy 0.60 Lapland, G. ir. Dist., porphyry. ab 49.78 mt 6.96 
an 6. 95 il 1. 22 Sweden. p. 33, 1910. 

hm0.16 
ap 1.01 · 

58 (I)II/'5.2.(3)4. Q 7.26 di 1. 89 Warberg, R. Mauzelius. P . .T. Holmquist, Granite. 
or 25.02 hy 6.68 Hall and, B. Un. Ups., VII, ab 39.82 · mt 3.25 
an 11.68 il 1. 82 Sweden. p. 266, 1906. 

ap 1. 68 

59 II.5.211.(3)4. Q 3.90 di 2.57 A~elvik, R. Mauzelius. P .. T. Holmquist, Grano-
or 21.68 hy 8.12 TVarberg, B. Un. Ups., VII, diorite. ab 35.63 mt 3.94 
an 13.90 il 4. 71 Hall and, p. 266, 1906 .. 

ap 4.37 Sweden. 

GO II.5.211.(3)4. Q 1. 26 di 8.36 Svartsbergvik, N. Sahlbom. J. E. Sobral, Monzonite. 
or 20.57 hy 15.71 N. Ulfon, G. Nord. Reg., ab 34.58 mt 2. 32 
an 15.01 il 1. 37 N orclingra, p. 129, 1913. 

ap 0.34 Sweden. 

61 II11.511 .(1)2.4. or 16.12 di 15.46 Silfberg, 0. Larsson. M. '\Veibull, Augite Not in W. T. 
ab 39.30 ol 9.95 Da1arne, Luncls Aarsk.; porphyrite. an 5.84 mt 5. 57 
ne 4. 26 il 1. 37 Sweden. XXXIII, No. 4, 

ap 1.01 p. 16, 1897. 

62 II.5.2.4.(). or 17.24 di 1. 36 Autionsaari, N. Sahlbom. V. Hackman, Soda 
ab 50.30 11(8.37 Tavaji1rvi, B. C. G. Fin., 15, minette. an 12.79 0 1.11 

mt 3. 94 Kuuosamo, p. 52, 1905. 
il 1. 22 Finland. 
ap 2.52 

63 II.5.2."4. or 24.46 di 10.50 Bruclerkunz berg, W. Bruhns. W. Bruhns, Trachyte. Li~,t-nb 45.59 ~f g:~~ n. Honnef, Vh. Nh. Ver. Bonn., In .T.,p.26~. an 9.17 
mt 7.19 Sie benge birge. LUI, p. 48, 1896. 

6t! "II.5.2.(3)4. Q 4.86 di 10. 10 Bruclerkunzberg, W. Bruhns. W. Bruhns, Trachyte. Dark. ,. 
or 21.68 hy 3.92 n. Honnef, Vh. Nh. Ver. Bonn., In W. T., p. 263. nb 37.73 mt 8. 35 
an 12.79 Sie benge birge. LIII, p. 48, 1896. 
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65 53.33 15.58 2.61 3.34 9.38 4.70 4.70 2. 94' 2.38 0.41 0.06 0.84 s 0.04 99.73 2.757 

A2. II .889 .153 .016 .046 .235 :o84 . 076 . 031 .005 - . 012 

66 53.26 16.63 8.29 3.21 1.10 7.30 5.31 3.54 1. 43 0.31 100.38 2.671 

A3. III .888 .163 .052 .044 .028 .130 .085 .037 .004 

'' 

67 59.69 18.16 3.01 2.47 1. 99 4.15 5.03 3.34 1.18 0.27 0.09 0.64 SO a 0.35 100.36 

A2. II .995 .178 . 019 .035 .050 .074 . 081 .035 .001 005 

I 

68 57.90 16.56 3.05 2.93 2.90 5.14 5.07 2.10 2.34 0.92 0.62 99.53 

A2. II .965 .162 .019 ,040 I .073 .090 .082 .022 .011 004 

69 59.7~ 13.90 3.11 3.91 4.18 3.52 4.70 3.78 1. 26 1. 24 0.33 trace C02 0.22 99.94 2.760 

A2. II .995 .136 .019 .054 .105 .063 .076 .040 .016 .002 -

70 56.18 16.14 3.44 4.27 4.74 6.45 4.37 2.97 0.68 0.77 0.13 0.36 C02 0.03 100.57 
808 0. 01 
s 0.03 

A2. II .936 .158 .022 .060 .119 .115 .071 .032 .010 .001 .005 

71 60.55 16.57 2.29 4.64 2.37 3.59 4.72 3.34 1. 46 0.6~ 0.54 100.75 

A2.1I 1.009 .162 .014 .064 .059 .064 .076 .035 .009 •. 004 

72 56.20 16.54 3.35 6.70 3.32 .3. 66 4.94 2.91 1. 52 0.82 0.53 100.49 

A2.1I .937 .162 .021 .093 .083 .065 .080 . 031 .010 .004 

' 
73 56.37 16.65 5.67 0.43 1. 54 4.32' 4.65 4.54 3.39 1. 56 1. 07 100.19 

A2.1I .940 .163 .036 .006 .039 .077 .075 .048 .020 .008 

74 55.80 17.65 4.61 0.85 1.19 4.50 4.63 3.61 2.53 1. 58 1.07 0.59 0.56 C02 0.14 99.43 2.434 
Cl 0.12 

A 2. II .930 .173 .029 .012 .030 .080 .074 .038 .013 .004 .007 

75 50.51 17.84 5.25 4.46 3.34 7.93 ·5. 09 3.49 0.74 0.95 1.11 C02 0.43 101.14 2.855 

B2. III .842 .175 .033 .062 .084 .141 .082 .037 012 008 

76 52.67 13.66 7.33 1. 44 4.01 7.94 3.79 2.51 1. 51 1. 07 2.58 .0.52 0.78 F 0.17 99.98 2.755 

A 2. II .878 .134 .046 .020 .100 .142 .061 .027 .032 .004 .011 

77 52.00 14.08 8.40 1. 09 3.91 9.61 3.83 2.58 0.42 0.91 2.01 0.49 0.72 C02 trace 100.23 2. 729 
F 0.18 

A2. II .867 .138 .053 .015 .098 .171 .061 .028 .025 .004 .010 

78 53.33 15.80 7.15 5.20 2.47 4.15 6.96 2.21 .2.80 0.50 100.57 

A 3. III . 889 .155 .045 .072 . 062 .074 .112 .023 

79 61.63 17.71 1.12 4.34 0.80 3.40 5.38 3.96 0.68 0.68 

I 
99. 70 

?3. III 1.027 .174 .007 .060 .020 . 061 .087 .0431 .008 A 
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65 II.5.2.4.0 or 17. 2•1 di 8. 37 Hutberg, Lindner. E. Dathe, Vogesite. Not in W. T. 
ab 34.84 ol 17.40 n. Raiersdorf, Jb. Pr. G. L.-A., an 12.79 mt 3. il 
ne 2. 70 il 0. 76 Aachen, XIX, p. cxxix, 1899. 

Rheinland. 

66 II.5.2.114. or 20.57 di 6.05 Kauling-Beilstein, E. v. Seyfried. E. v. Seyfried, ' Tephrite. In W. T., p. 263. 
ab 38. iS WO i. 08 Kreuzberg, Jb. Pr. G. L.-A., an 11.40 mt 9.28 
no 3.12 il 0. 61 Rhonge birge. XVII, p. 33, 1897. 

hm 1.92 
I 

67 (I)II.115.2(3) .4. Q 7.20 hy 6.98 Birkenauer Thal, Surv.lab. G. Klemm, Granite. 
or 19.46 mt 4. 41 Hesse. Erl. G. Kt. Hes., ab 42.44 il 0.15 
an15. 85 ap 1. 68 Bl. Birkenau, p. 29, 
c 0. 51 1905. 

68 "II.( 4)5. 2(3) .4. Q 7.98 di 4.16 BerO'feld H. Schneider- H. Schneiderhohn, Trachy-
or 12.23 lly 6.66 • \\~este~wald, holm. Jb. Pr. G. L.-A., andesite. ab 42.97 mt 4.41 
an 16.12 il 1. 67 Hesse-Nassau. XXX, (II), p. 306, 

ap 1.34 1910. 

69 Il/15. (1)2.(3)4. Q 5.94 dl i. 97 Pyrna, C. Ambronn. C. Ambronn, Pyroxene 
or 22.24 hy 9. 22 Saxony.· In. Diss .. Leip., granite ab 39.82 mt 4. 41 
llll 5.56 il 2. 43 p. 53, 1907. porphyry. 

ap 0.67-

70 II.5.211.4. or 17.79 di 12.69 Stengert, A. Schwager. H. Thi.irach, Camptonite. Ascbaffite of 
ab 39.:i0 ~r ~j~ Spessart, Geogn. Jhft., V Gi.imbel in au 15.29 

mt 5.10 Bavaria. (1892); p. 100, 1893. G. von 
il 1. 52 Bayern, II, 
ap 0.34 p. 617' 1894. 

Not in W. T. 

71 "II.( 4)5.211 .'"4. Q 8.46 hyll.31 Stricgau, F. Riegner. F. Riegner, Border of Of. No. 56, 
or 19.46 mt 3.25 Silesia. In. Diss. Bres., schliere in II.5.2.3 and ab 39.82 il 1. 37 
au 14.18 ap 1. 34 p. 34, 1909. granite. No.182,I.4.1.3. 

72 II.5.2.4.0 Q 2.04 di 2. 54 Hohenberg, F. H.iegner. F. Riegner, Schliere . 
or 17.24 hy15.22 n. H.eichenberg, In. Diss. Bres., in granite. ab 41.92 mt 4.87 
au 11.40 il 1. 52 lliesenge birge. p. 42, 1909. .. 

ap 1. 34 

73 11Ii.5.2.(3)4. Q 4.38 hy 3.90 Tscheboner Berg, A. K.rehan. A. Krehan, Trachy- Iron oxides? 
or 26.69 il o. 91 Buchau, Jb. G. R.-A. Wien, andesite. ab 39.30 hm 5.67 
au 11.12 tu 1. 96 Bohemia. LXII, p. 37, 1912. 

ru 0.32 
ap 2.69 

74 (I)II.115.2(3) .114. Q 6.60 di ]. 30 Zi~enberg, F. Hanusch. J. E. Hibsch, Boetonite. 
or 21.13 hy 2. 40 · estersitz, T. M.P. M., XXIV, ab 38.77 mt 1. 39 
au 16.96 il 1. 98 Bohemia. p. 303, 1905. 

hm3.68 
ap 1. 34 

75 II.5(6).211.114. or 20.57 di 12.82 Rongstock, R. :J;>fohl. J. E. Hibsch, Essexite. Mean of several 
ah 21i. 98 ol 3.27 Bohemia. T. M.P. M., XIX, .analyses. an 15.57 mt 7.66 
110 8.66 il 1. 82 p. 55, 1900. Not in W. T. 

ap 2. 69 

76 II11."5.211.4 Q 4.50 di 17.71 Alwernia, Z. Rosen. z. Rosen, Melaphyre. Iron oxides? 
or 15.01 hy 1. 80 D.. Cracow, B. Ac. Sc. C.J;"ac., ab 31.91i il 4. 71 
an12. 79 hm 7. 33 Galicia. 1909,1835 

tn 0.14 
ap 1. 34 

77 II(III).5.2(3).114. Q 1.68 di 21.17 Regulice, Z. Rosen. Z. Rosen, Melaphyre. Iron oxides? 
or 15.57 wo 1. 28 n. Cracow, B. Ac. Sc. Crac., ab 31.96 il 3.30 
au 13.62 hm8.40 Galicia. 1909, p. 837. 

ap 1. 34 

78 II.511.(1)2.411 • or 12.79 di 12.17 Rettenbachklamm, L. Welisch. L. VI elisch, ~ Pia base. ab 47.16 ol 2.80 Schockel, Mt.Nw. Ver. -an 5. 56 mt10.44 
110 6.25 Styria. . Steierm., XLVII, 

p. 76,1911. 

79 (I)II.5.2.114. Q 4.62 di 4.05 Monte Mulatto, J. A. Ippen. J. A. IWjen, Cancrinite- Norm and mode 
01' 23.91 hy 5.86 Predazzo, Sb. ienAk., CXI, nephelite Name correct? ab 45.59 mt 1. 62 
au 12.23 it 1. 22 Tyrol. I, . 260,1902. s enite. p y 
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80 52.73 16.85 5.23 4.43 2.64 5.86 5.44 3.86 3.14 100.18 . 
A3. III . 879 .165 • 033 .061 . 066 .105 .088 .041 

81 62.80 15.55 1. 44 . 2. 52 2.67 3.43 5.60 3.95 0.89 0.05 0.91 99.81 2.72 

A3. III 1. 047 .152 . 009 .035 .067 .061 • 090 .042 .011 (99. 75) 

82 62.61 16.66 0.89 3.22 3.02 1. 75 4.80 4.08 2.66 0.16 0.62 100.48 2.68 

A3. III 1. 044 .163 .006 .044 . 076 . 031 .077 .043 .008 

83 57.50 16.18 3.22 3.47 3.28 4.92 4.80. 3.36 1. 76 0.24 1. 27 100.00 2.90 

A3. III . 958 .159 . 020 .049 . 082 .088 .077 .036 .016 

84 60.99 15.93 1. 80 3.82 1. 92 3.91 5.11 3.75 1. 88 0.09 0.65 99.85 2.78 

A3. III 1. 017 .156 • 011 .053 .048 . 070 .082 .040 .008 

85 55.18 17.12 6.97 1. 47 4.01 3.79 4.85 3.10 1. 25 0.06 1. 84 99.65 2.82 

A3. III . 920 .168 .044 . 021 .100 .0~8 .078 .033 I • 023 

86 54.48 14.14. 2.68 4.86 7. 74 4.80 4.76 2.27 2.59 0.26 1. 49 100.07 2.84 

A3. III . 908 .139 . 017 .068 .194 . 086 .077 .024 . 019 

87 53.65 14.29 1. 01 6.01 6.00 6.90 4.33 3.48 1.65 0.09 1. 78 0.86 100.05 2.82 

A2. II . 894 .140 . 006 .083 .150 .123 .069 .037 . 022 .006 

88 52.87 15.44 6.15 4.86 4.59 5.55 4.93 1. 75 1.47 2.32 99.93 2.86 

A3. III . 881 .151 .039 .068 .ll5 • OJ9 .079 • 019 .029 

89 52. 12 14. 70 6.16 6.08 4. 68 6.78 4. 67 1:47 1.47 0.11 1. 75 0.09 100.08 2.92 

A2. II .869 .144 .039 .085 .ll7 .121 .076 .016 .022 -

90 55.78 16. 98 4.07 3.43 3.61 2. 52 5.05 3.33 3.04 0.17 1. 54 99.52 2. 77 

A3. III .930 . 167 .025 .047 .090 .045 .082 .035 .019 

91 59. '18 18. 17 6.06 0.32 2.42 3.31 6.46 3.59 0.39 1. 08 100.98 

B3. IV .986 .178 .038 .004 . 061 .059 .104 .038 • 014 

. 
92 56. 14 20.20 4.53 1. 27 1. 26 4.99 6.39 2. 80. 1.51 0.82 99.91 

A3. III .936 .198 .028 .018 .032 .089 .103 .030 .010 

93 52.67 15.35 3.82 5.42 4.40 5.91 4.50 2.68 0.37 0.14 4.04 0.75 trace NiO none 100.05 
CuO none 

/ 

A2. II .878 .150 .024 .075 .110 .105 .073 .029 . 051 .005 -

94 50. 15 15.21 1. 54 7.32 7.54 7. 18 4.31 2.59 0.35 0.12 3.37 0. 67 100.35 

A2. II .836 .149 .010 .102 .189 .128 .070 .028 .042 .005 

95 53.58 19. 78 3.91 ... 2. 76 '3.01 7.55 . 5. 33 3.61 0.65 100.18 

A3. III .893 .194 .024 .039 .075 . 135 .085 .038 

96 57.67 19. 17 4.55 0. 99 1. 22 3. 94 6.84 3.35 1.77 0.40 0.34 s 0.06 100.30 2.607 

A2. II • 961 .188 .029 . 014 . 031 .070 .110 .036 .005 .• 002 



SUPERIOR ANALYSES OF FRESH ROCKS. II.5.2.4. 459 

ORDER 5. PERFELIC. GERMAN ARiE-Continued. 

SUBRANG 4. DOSODIC. AKEROSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name'. Remarks. 

so II.5(6).2. 114. or 22. SO dl 15.47 Pizmeda, J . .A. Ippen. J. A. Ippen, Allochetite. 
ub 30.65 ol 2.04 Tyrol. N.J. Cb., 1904, an 10.01 mt 7.66 
no 8.38 p. 429. .. 

81 ·"II/15.(1)2.114. Q 5.52 di 9.08 Piz Scantschallas, L. Hezner. U. Grubenmann, Hornblende 
or 23.35 hy 4.36 Graubunden, pers. com. aplite. ab 47.16 mt 2.09 
an 5.56 ii 1. 67 Switzerland. 

82 (I) II.( 4)5.2. (3)4. Q 9.36 hy11.56 Crap Grond, L. Hezner. U. Grt1benmann, Diorite 
or 2:3.91 mt 1. 39 Graubunden, pers. com. aplite. ab 40.35 il 1. 22 
an 8.62 Switzerland. 
c 1. 22 

83 Il.5.2.114. Q 3.06 di 9. 26 Crap Grond, L. Hezner. U. Grubenmann, Diorite Border of N o.70, 
or 20.02 hy 5.52 Graubunden, pers. com. porphyrite. II.5.2.3. ab 40.35 mt 4.64 
au12. 79 il 2.43 Switzerland. 

84 11II. 115.2.114. Q 5.94 di 8. 26 Piz Ner, L. Hezner. U. Grubenmann, Syenite 
or 22.24 hy 5. 21 Graubunden, pers. com. porphyry. ab 42.97 mt 2.55 
an· 9. 45 il 1. 22 Switzerland. 

85 II.5.211.4. Q 1. i4 di 1. 94 Brichp1ankenslock,. L. Hezner. U. Gruhenmann, Kersantite. 
or 18.35 hy 9.10 Graubunden, pers. com. ab 40.87 il 3.19 
an 15.85 hm 6.87 Switzerland. I 

tn 0.39 

8G II".5.2.4. or 13.34 di 10.59 Piz Posta Bialla, L. Hezner. U. Grnbenmann, Spessartite. ab 40.35 hy 8.58 Graubunden, pers. com. an 10.56 ol 7.14 
mt 3.94 Swit-zerland. 
il 2.89 

87 !111.5.2.(3)4. or 20.57 di 15. 48 G liemsstOckl i, L. Hezner. U. Grubenmann, Syenite. 
ab 34.06 ol 10. 70 
an 9. 45 mt 1.39 Graubunden, pers. com. 
no l.H il 3.34 Switzerland. 

up 2. 02 

88 II.5.2(3).4. Q 1. 92 di 9. 94 P.iz Dadens, L. IIezner. U. Grubenmann, Luciit.e. 
or 10.56 ·hy 6.90 Graubunden, pers. com. ab 41.39 mt 9.05 
an14. i3 il 4. 41 Switzerland. 

89 II(III) .5.2(3).411 • Q 0.18 di 15.28 Sam vis, L. Hezner. U. Grubenmann, Diorite. or 8.90 hy 7.58 
ab 39.82 mt 9.05 Graubunden, pers. com. 
an 14.46 il 3.34 Switzerland. 

90 II.5.2.4.0 Q 2. iO hy 9.40 Sustenjoch, 0. Fischer. 0. Fischer, Diorite or 19.46 mt 5.80 Aarmass.if, 'r. M.P. M., XXIV, porphyritE:~. ab 42.97 il 2.89 I 

an 12.51 Switzerland. p. 92, 1905. c o. 51 

91 (I)II .5.2.4. or 21.13 di 2. 81 Semaf.oro, A. Martelli. A. Martelli, Andesite. Iron oxides? ab 54.49 hy 0.40 Ustica, Mem. Soc. It. Sc., an 10.01 ol 3.08 . 
il o. 61 Aeolian .Islands. XVII, p. 164, 1912. 
hm 6.06 
tn 1. 96 

92 (I)II.5.2''.4. or Hl. 68 di 5.18 Sema.foro, A. Martelli. A. Martelli·, Andesite. ub 48.21 ol 0.56 Ustica, lVlem. Soc. It. Sc., an 18.07 mt 1. 86 
no 3.12 il 1. 52 Aeolian Islands. XVII, p. 164, 1912. 

hm 3.20 

93 II.5.211.4. Q 1. 20 di 8·. 64 Monte San Mateo, H. S. Washing- H. S. 'Vashington, Basalt. or 16.12 hy 7.00 Ploaghe, ton. Q. J. G. S. LXIII, ub 38.25 mt 5.57 
un13. 34 il 7. 75 Sardinia. p. 74, 1907. 

up 1. 68 

94 II(III).511 .211 .4. or 15.57 di 13.34 Monte Lisiri, H. S. ':Vashing- H. S. Wash.in~toi.t, Basalt. ub 28.30 ol 13.75 Itirreddu, ton. unpubhshec . unl4.18 mt 2.32 
no 4. 54 il 6.38 Sardinia. 

ap 1. 68 

95 II .5(6) .2(3) .4. or 21.13 di 14.17 Beresowska, Loewinson- F. Loewinson-Lessing, Syenite- In W. T . , p. 265 ub 27.77 ol 1. 95 Perm, Lessing. Jushno Saosk., · diorite. an 19.74 mt 5.57 
no 9.09 Russia. p. 244, '] 900. 

96 (I)II.5.2.4. or 20.02 di 4.54 Gran Curral, Eyme. C. Gagel, Gauteite. ub 51.61 ol 0. 70 Madeira. Z. D. G. G., LXIV, uull. 68 mt 4. 64 
ne 3.27 il o. 76 p. 415, _1912. 

hm 1. 44 
up o. 67 
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. CLASS II. .DOSALANE-Continued. 

RANG 2. DOMALKALIC. MONZONASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------ ------------- ---------

97 55.54 18.20 5.92 1.14 l. 32 5. 64 6.44 2.30 2.35 0. 71 0.56 s 0.06 100.18 2.628 

A2. II .926 .178 .037 .016 .033 .101 .104 .024 .009 .004 

98 52.75 18. 29 4.68 4.33 2. 15 7.39 5.66 2.29 0.75 0.94 0. 71 s 0.05 39.98 2. 770 

A2. II .879 .179 .029 .060 .054 .. 132 .091 .024 .. 012 . 005 

99 48.85 16.53 5.85 5.68 2.95 6.51 5.49 2.91 i. 48 2.30 0.83 trace SO a 0.24 99.83 2. 786 

A2.1I .814 .162 .037 .079 .074 .116 .089 ~ 031 .. 029 .006 -

100 57.0 18.1 4.3 1.9 2.5 6.0 6.2 ·2. 70 0.8 1.2 100. 7 

B3. IV .950 .177 .027 .026 .063 .107 .100 .029 .015 

101 60.96 16.24 2.50 3.52 2. 69 5. 77 5. 13 2.48 1.10 0.45 0.09 trace C02 trace 100.93 

B2. III 1. 016 .159 . 016 .049 .067 .103 .082 .027 .006 - -

102 58.67 17.68 2.21 3.85 3.28 4.82 5.86 3.27 0.49 trace 0.57 100. 70 

A3. III .978 .173 .014 .054 .082 .086 .095 .035 .004 

103 58. 67 16. 21 4. 17 3.54 3. 1.9 6.29 5.09 1.89 1. 29 0.19 0.25 0.15 C02 trace 100.93 

A2. U .978 .159 .026 .049 .080 .113 .082 .020 .002 .002 .002 .. 
104 48.06 16. 80 6.43 6.52 5.62 6.03 5.37 2.04 2.43 0.39 0.44 trace C02 trace 100.76 

FeS2 0.63 

A2. II .801 .165 .040 .090 .141 .107 .087 .. 021 .005 .003 -

105 58.39 is. 11 2.55 2.65 1.11 3.90 6.24 3.74 0.94 0.57 1. 18 0.30 99.68 

A2. II . 973 .177 .016 .037 .028 .070 .101 .039 . 015 .020 

106 56. 90 19.24 3.57 0.78 0.84 4.71 5.98 4.99 o. 57 I o.15 1. 40 0.25 0.20 99.58 

A2. II .948 .189 .022 .011 .021 .084 .097 .053 .018 .002 .003 

107 56.25 20.50 1.85 4.23 2.54 3.62 5.91 4. so 0.83 0.63 101.16 

B3. IV .938 . 201 .012 .058 ·.064 .. 064 .095 .051 .008 

108 55.95 18.60 2.60 5.22 3. 17 3.97 5.15 4.00 0.50 0.45 99.61 

A3. III .933 .182 .016 .072 .079 .071 .083 . 043 .006 

109 51.80 17.90 3. 10 4.36 3. 72 6.59 4.74 3.65 2.87 1.41 100. 14 

A3. III .863 .175 .019 .061 .093 .118 .076 .039 .018 

110 59.95 17.47 2.59 3. 15 1. 18 3.25 6.38 2.98 1.04 1.57 0.02 99.58 

A2. II .999 .171 .016 .044 .030 .058 .103 .032 .020 - (99. 88) 

111 53.04 17.34 2. 1.2 6.96 2.49 5.86 5. 61 3.00 0.37 2. 12 0. 83 99.74 

A2. II .884 .170 .013 .097 .062 .105 .090 .032 .027 .006 

112 55.49 16.29 4. 81 3.90 1. 86 3.87 5. 50 4.63 0.52 1.77 0.41 trace Zr02 0.48 99.87 2.680 
SO a 0.34 

A2. II .925 .160 .030 .054 .047 .070 .089 .049 .022 .003• -
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ORDER 5. PERFELIC. GERMANARE-Continu~d. 

SUBRANG 4. DO~ODIC. 'AKEROSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-- ---
97 11II.5.2.4. or 13.34 di 7.13 Serraclo, Eyme. C. Gagel, Trachy-ab 52.92 woo. 46 

an 13.90 mt 1. 62 ·Madeira. Z. D. G. G., LXIV, dolerite. 
no 0.85 il 1. 37 p. 428, 1912. 

hm 4.80 
up 1. 34 

98 II.5.2(3).4. or 13.34 di 11.44 Ribeira de Eyme. C. Gagel, Trachy-ab 40.87 ol 1. 73 
an 17.79 mt 6. 73 Massapez, Z. D. G. G., LXIV, dolerite. 
no 3. 68 il 1. 82 Madeira. I p. 428, 1912. 

up 1. 68 

99 II.5(6).2.4. or 17.24 di 11.92 Barranco del Eyme. C. Gagel, - Essexite. ab 31.44 ol 2. 47 
an 11.68 mt 8.58 Diablo, Caldera Z. D: G. G., LXIV, 
ne 8. 24 il 4. 41 La Palma, p. 399, 1912. 

\ up 2.02 Madeira. 

100 11.5.2.4.0 or 16. 12 di 12. 74 Gebel Doukhan, J. Couyat. J. Couyat, Labradorite ab 47.16 ol 0.28 
fill 13.34 mt 2.55 Egypt. C. R., CXLVII, (basalt). 
no 2. 84 il 2. 28 p. 869, 1908. hm 2.56 

101 II.115.211.4. Q 6.90 di 11.93 Piano eli Gher; E. Manasse. E. Manasse, Malchite. or 15.01 hy 4. 48 
ab 42.97 mt 3. 71 Molebso, Stud. Pet. Erit., 
fill 13.90 il 0.91 Eritrea. p. 102, 1909 .. 

102 II.5.2.4.0 
or 19.46 di 6.80 Hali Baret, E. Manasse. E. Manasse, Granite. ab 49.78 hy 1. 33 
an 11.95 ol 6.43 Cheren, Stud. Pet. Erit., 

mt 3.25 Eritrea. p. 61, 1909. up 1.34 

103 II. 115.2(3).4. Q 6.00 di 10.93 
Digsa, E. Manasse. E. Ma.nasse, Quartz or 11.12 hy 5. 78 

ab 42.97 mt G.03 Eritrea. Stud. Pet. Erit., diorite. 
an 15.85 il 0.30 p. 68, 1909. ' np 0. 67 

104 II11.5(6) .211:4. 
or 11.68 di 8.96 

Valle Derre, E. Manasse. E .. l\Janagse, Hornblende ab 31.96 ol 11.34 
au15. 85 mt 9.28 Saganeiti, Stud. Pet. Erit., kersantite. 
ne 7.38 il o. 76 Eritrea. p. 106, 1909. 

I 
up 1. 01 

105 (I)II.5.2.4. 
or 21.68 di 5. 78 

Tsiafakafo, Boiteau. A. Lacroix, Hornblende 
, 

ah 52.92 hy 0.83 
an 10.29 mt 3. 71 Ankaratra, . C. R., trachyte . 

il 2.28 Madagascar. CLVI, p. 176, 1913. ap 0.67 

106 (I)II.511.2.(3)4. 
or 29.47 di 4. 54 

Andranonatoa, Boiteau. A. Lacroix, Trachyte. ab 39.82 wo 1.51 
fill 10.84 il 2.13 Itasy, c. R., 
ne 5.96 hm 3.57 Madagascar. CLVI, p. 179,1913. pf 0.54 

up 0.67 

107 (I)II.511.2.(3)4. 
or 28.36 di 2.04 

Ambodimadiro, A. Pisani. A .. Lacroix Micromon-ab 35.11 ol 7.63 
an 15.29 mt 2. 78 Am£asindava, Mat. Min. Mad., zonite 
ne 7.95 il 1.22 . Ma agascar. I, p. 110, 1902 .. (latite). 

108 11II.5.2. 114. 
or 28.91 di 3.43 

Am pangarinana, A. Pisani. A. Lacroix, ' Ditroite. ab 41.13 ol 8.37 
an 15.57 mt 3. 71 Nosy Komba, Mat. Min. Mid., 
no 1. 28 il 0.91 Madagascar. I I, p. 19, 1902. 

109 II.511.211•114. 
or 21.68 di 12.91 

Bekinkina, A. Pisani. A. Lacroix, Essexite- Fresh? ab 27.77 ol 4. 51 
an Hi.6S mt 4. 41 Ambavatovy, Mat. Min. Mad., monchi-
no 6. 53 il 2. 74 Madagascar. II, p. 229, 1903. quite. 

110 (I)II.5.2.4. Q 3. 42 di 4. 91 
Bras Rouge, Boiteau. A. Lacroix, Akerite. or 17.79 hy 1. 70 

ab 53.97 mt 3. 71 CHaos, c. R., 
au10.01 il 3.04 Reunion Island. . CLV, p. 541, 1912. 

]Jl II.5.2.4.0 
or 17.79 di 8.57 

Bellouve, Boiteau. A. Lacroix, Olivine ab 39.30 ol 6.99 
an 13.34 mt 3.02 · Reunion Island. C. R., trachy-
no 4.20 il 4.10 CLV, p. 541,1912. andesite. np 2.02 

112 II.5.(1)2.(3)4. 
or 27.24 di s. 27 

East Mavenzi, C. Kli.iss. L. Finckh; Pulaskite. "Zr02 by color ab 42.97 ol o. 77 
!\11 6.12 mt 6.96 Kiliman i;o, Z. D. G. G .. with H20 2." 
ne 1.99 il 3.34 German jast LXV, p. 460, 1913. ap 1.01 

Africa. 
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CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. MONZONASE-Continued. 

No. Si02 Al20 3 Fe20 3 
.FeO MgO CaO I Na,O . K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

113 53. 18 17.65 5.52 3.50 2.22 3.04 1.62 l. 52 0.57 trace S03 . 0.06 99.91 2.667 5. 33 5. 64 s 0.06 

A2 •. II .886 .173 . 034 .049 .056 .095 • 091 .032 .019 .004 

114 50.27 i8.91 4. 08 5.35 2.04 5.94 5. 19 5.34 2.15 l. 90 0.80 s 0.10 100.07 2.684 

.A.2. II • 838 .185 .026 .075 .051 .106 .084 .035 .024 .006 

115 49.69 17.02 4.28 7.34 3. 15 6. 73 4. 67 2.73 1. 19 2. 13 0.65 Zr02 o. 36 100.24 
SO a 0.30 

A2. II .828 . 167 .027 .102 .07'9 .120 .076 .029 .027 .005 

,' 

116 56. 80 17.81 1.40 4.84 l. 34 5. 21 6. 15 2.81 1.60 1.61 0.45 100.02 

A2. II • 947 .175 .009 .067 . 034 .093 .099 .030 .020 . 003 

117 52.54 14.77 4.68 3.57 5.37 8. 06 4.46 2.86 0.14 0. 8'4 2.95 0.68 trace F 0.34 101.26 2.794 

B2. III .876 .145 .029 . 050 .134 .144 .072 . 031 .037 .005 -

118 59. 30 16.61 1.51 5.02 1.55 3. 16 5.63 4.41 0.95 1. 11 0.44 0. 21 99.90 

A2. II .988 .163 .009 .069 .039 .056 .090 .047 . 014 .003 .003 

119 57. 14 18.05 2.80 2.59 l. 42 4.03 5.27 4. 71 2.06 l. 82 0.59 trace 100.48 

A2. II .952 .177 .018 .036 .036 .Oil .085 .050 .023 .004 -

120 49.70 13.24 8.60 4.05 3.21 6.31 5.28 l. 90 4.00 3.35 0.26 99.90 

A2. II .828 .130 .054 .057 .080 . 113 .085 .020 .042 .002 

121 60.2 17.8 3.9 1.5 1. 6 6. 1 6.2 1.7 1.0 100.0 

B3. IV 1. 003 .175 . 024 • 021 .040 .109 .100 .018 

122 53.94 19.25 4.16 2. 70 l. 83 10. 10 5.55 2.49 0.27 100.89 2. 732 

A3. III .899 .189 .026 .038 . 046 . 191 .090 .027 

123 52.95 15. 56 2.62 7. 29 2. 89 4.92 4.46 2.94 2. 18 0.75 1. 84 1. 15 0. 14 99.69 2. 74 

A2. II .883 .153 . 016 . 101 .072 .088 .072 • 031 .023 .• 008 .002 

124 56. 63 17.71 3.61 4'. 64 l. 47 4. 061 5. 11 3.65 0. 70 0.49 2.00 trace 0.03 C02 0.01 100.17 
Zr02 0. 06 
NiO none 

A1. I .944 .174 .023 .064 .037 .072 .082 .039 .025 - - BaO none 
SrO none 

125 55. 19 16.18 3.52 3.94 3.04 4. 68 5.09 4. 10 l. 75 0.99 0.·89 0. 59 0.18 C02 0. 28 100.60 2. 800 
Zr02 none 
SOs 0.05 

A1. I .920 .159 .022 .054 .076 .084 .081 .044 .011 .004 .002 Cl 0.02 
Cr20a none 
V20a 0.03 
NiO none 
CuO 0.01 
BaO 0.07 
SrO trace 
LhO trace 

126 51.88 14.20 3. 72 6. 87 4. 62 6. 36 3.93 3. 27. 1.44 0.58 3.54 trace 0.02 C02 0.29 100.80 
80s 0.04 

.11& .063 
Cl trace 

Al. I .865 • 139 .023 .096 .114 .035 .044 - -- NiO 0.04 

I BaO none 
SrO none 



SUPERIOR ANALYSES O;F FRESH ROCKS; II.5.2.4. 4.63 

ORDER 5. PERFELIC. GERM:ANARE-Continued. 

SUBRANG 4. DOSODIC. AKEROSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
113 II.5.2.4.0 or 17.79 di G. 91 Loo Malassin C. Kliiss. L. Finckh, Basaltoid 

ab 44.01 ol 1. 68 Volcano, Z. D. G. G., trachy-!\1113. 90 mt G. 9G 
ne 1. 99 il 2.89 German East LXV, p. 500, 1913. dolerite. 

hm 0.64 Africa. 
ap 1.34 

114 II.511.2(3).4. or 19.44 di 4. 51 Kibo, C. Kliiss. L. Finckh, Basaltoid 
ab 34.00 ol 4. 53 K!.limanjaro, Z. D. G. G., trachy-) 0.1118.35 mt G.03 
ne 5. 40 il 3. G5 German East LXV, p. 500, 1913. 0 dolerite. 

ap 2.02 Africa. 
I 

115 II.5.2(3).4. or 16.12 di 9. 37 Mavenzi, C. Kliiss. L. Finckh, Essexite. '' Zr02 ~ color ab 33.01 ol 7.04 Kiliman~o, Z. D. G. G., with 20 2." an 17.24 mt G. 26 
ne 3. 69 il 4.10 German ~ ast LXV, p. 469, 1913. 

ap 1. 68 Africa. 

116 111!.5.2.4. or 16.68 di 8.60 Leeuwfontein, F. Pisani. H. A. Brouwer, Leeuwfon- '. 
ab 50.30 ol 3.06 Pretoria, Transv. N ephs., teinite l\1112. 79 mt 2.09 
ne 0.85 11 3.04 Transvaal. p. 81, 1910. ·(akerite). ' ,,(:I 

ap 1. 01 

Bering Island, Z. Starzynki. Z. Starzynki, 
:/ 

117 II(III).5.2.4. or 17.24 di 18.36 . Beringite . 
ab 35.11 ol 3. 43 Commander B. Ac. ScL Crac., (amphibole o.n 11.68 mt 3.02 
ne 1. 42 il 5. 62 Islands, 1912, p. 671. andesite). ·. hm 2.56 Bering Sea. 

ap 1. 68 

us "II.5.''2.(3)4. Q 0.36 di 4. 67 Sulphur Island, K. Yokoyama. S. Kozu, Oligoclase 
or 26.13 hy 8.02 Japan. pers. com. andesite. o.b 47. 16 mt 2.09 
an 7.23 il 2.13 

ap 1. 01 

119 (1)!!.5.2.(3)4. Q 0.36 di 3. 46 Miniura, K. Yokoyama. S. Kozu, Plagioclase 
or 27.80 hy 2.00 Dozen, pers. co:in. trachyte. nb 44.54 mt 3.02 
an 11.68 il 3.50 Oki Islands, 

hm 0.80 Japan. 
np 1. 34 

120 II(III).5.2.4. or 11.12 di 17.28 Won-low-si-chou, Pisani. J. Deprat, Andesite. 
ab 42.97 mt 3. 48 East Yunnan, Mem. Sv. G. an 6. 95 il 6.38 
ne 0.85 hm 6. 24 China. Indo-Ch., I (1), 

o.p 0.67 p. 231, 1912. 

121 (I)II.5.211.4( 5). Q 5.34 di 8. 64 Sago Volcano, H. H?ppe. H. Hoppe, Andesite. 
or 10.01 wo 1. 39 Sumatra. In. Diss. Bres., ab 52.40 mt 4.87 
nn 15.85 hm 0.48 p. 23, 1903. 

122; II.5(6).2(3).4. or 15.01 di 12.91 Rau Rau, A. Clausnizer. It. D. M:. Verbeek, Augite Notl.n W. T. 
o.b 30.92 WO 7.08 Merapi Volcano, Sum. Westk., andesite. nn 20.02 mt 6. 03 
no 8. SO Sumatra. p. 518, 1883. 

123 II.5.211 .4. Q 1.08 di 2. fi4 Spicers Peak, G. R. P~tten. A. R. Agric. Chern. Oligoclase H. C. Richards,· 
or 17.24 hy 14.39 Queensland. Qld., 1914. basalt. pers. com. nb 37.73 mt 3. 71 
nn13. 90 il 3.50 

np 2.09 

124 11II.5.2.114. Q 2.40 di 4. 29 Oakey Creek, H. I. Jensen. H. I. Jensen, Akerite. 
or 21.68 hy 3. 72 Nandewar Pr. Linn. Soc. nb 42.97 mt 5.34 
0.11 14.73 il 3.80 Mountains, N. S. W., XXXII, 

New South Wales. p. 904, 1908. 

125 II.5.2.11.4. or 24.46 di 8. 25 Jamberoo, J. C. H.:Mingaye. J aquet, Card and Orthoclase 
nb 42.44 ol 4. 61 Kiama, Harper, basalt. nn 9. 45 mt 5.10 

il 1.67 New South Wales. Rec. G. S. N. S. W., 
np 1. 35 VIII, p. 12, 1905. 

' 

126 II~III) .5.211
• or 19. 46 di 16.25 Tondurou, H. I. Jensen. H. I. Jensen, Orthoclase 

3)4. . nb 33.01 ~r ~: ~~ Warrumbungle Pr. Linn. Soc. basalt. nn 11.40 
mt 5.34 Mountains, N. S. W., XXXII, 
il 6.69 New South Wales. p. 616, 1908. 
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CLASS II. DOSALAN~-Continued. 

RANG 2. DOMALKALIC. MO;NZONASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO· CaO N~O K20 H20+ B;20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

--- ------------- ------------

127 56.85 14.76 4.48 1.21 3. 84· 7.91 5.34 1. 91' 0.12 0.08 3.11 0.51 0.12 C02 none 100.34 
Zr02 trace 

ALI .948 .145 .028 .017 .096 .141 .086 .020 .039 .004 
SO a none 

.002 CI trace 
F 0.04 
Cr20a none 
NiO 0.05 
BaO none 
SrO 0.01 
LhO none 

• 
128 49.39 14.86 7.35 5.42 5.62 7.08 4. 71 2.54 2.52 0.20 99.69 

A3. III .823 .146 .. 046 .075 .141 .127 .076 .027 .001 

129 58.06 18.21 4.87 2.01 1. 59 3.29 6.12 2.75 (0. 83) (0. 53) 1. 88 0.65 0.36 SO a ' 0.05 99.99 s 0.05 

A?l. I .968 .178 . 031 .059 .030 
CuO 0.10 

.028 .040 .098 .024 .005 .005 

130 51.26 16.74 2.92 7.11 2.80 6. 61 5.86 2.25 0.42 0.26 2.57 0.81 0.23 Zr02 none 100.03 
Cr20a none 

.164 .018 
NiO none 

A1. I .854 .099 .070 .118 .095 .023 .032 .006 .003 BaO 0.10 
SrO 0.09 

131 49. 55 17;.J'lS 4.65 5.89 2;49 7.01 6. 12 ~~29 0.34 0.29 2.09 1. 10 0.28 C02 none 100.07 
Zr02 0.01 

Al. I .174 .029 . 062 .125 
FeS2 0.03 

.820 .082 .098 .024 .026 .008 .004 Cr20s none 
VsOs 0.02 
NiO none 
BaO 0.05 
SrO 0.08 
LhO none 

1 ~2 58.92 16.95 3.33 3.69 0.40 6.22 4.99 3.08 1. 27 1. 09 99.94 

A 3. III .982 .166 .021 .051 .010 • ~11 .OS1 .033 

• 1 33 52.36 14.20 5.80 6.68 3.09 7.40 5.42 2. 06 1.57 2.40 100.98 

B 3. IV .873 .139 .036 .093 .077 .132 .. 087 .022 .030 

1 34 46.18 16.82 2.08 13.46 5.68' 4.81 5.02 1. 83 0.82 0.89 0.51 1. 05 0.27 COs 0. 31 99.73 2.88 
I 

.II . 770 .165 .0131 .187 .142 .086 .081 .019 .006 .008 .004 

t 

A2 

RANG 2. DOMALKALIC. MONZONASE. 

1 54.39 16.90 1.65 6.76 4.51 1.29 8.02 0.55 4.22 0.18 1. 24' 0.12 99.78 

2. II .906 .166 .010 .094 .113 .023 .129 .006 .016 .001 

\ 

60.44 16.26 0.07 3.52 1. 75 7.86 7. 13 0.44 0.38 0. 29 1. 33 0.58 0.06 C02 none 100.27 
Zr02 0.06 

2 

1. I 1. 007 .140 
FeS2 0.10 

.159 - .049 . 044 .115 .005 .016 .004 .001 :mo trace A 
Li20 none 

3 50.09 15.84 7.44 3.80 4.98 3.54 7.50 1.10 3.67 1.70 0.32 trace C02 0.34 100.32 

A2. II .835 .155 .047 .053 .125 .063 .121 .012 .021 .002 

4 52.59 15.03 6.1~ 3.96 5.04 5.55 5.79 0. 67 2.16 0.16 1. 36 0.15 0.25 C02 none 99.73 

A 2. II .877 .156 .038 • 055 .126 .099 .093 .007 .016 . 001 .004 

5 61.36 16.56 3.44 2.93 0.85 4.56 6.86 1. 30 1. 55 co, trace 99.41 2. 63 

A ?3. III 1.023 .162 .022 .040 .021 .081 .111 .014 

57.43 17.69 1. 59 3.48 2.73 5.72 7.19 0.58 1. 81 0.48 0.66 0. 17 0.17 C02 0.10 99.84 
Zr02 none 6 
s 0. 02 

1. I .957 .173 .010 .049 .0681 .102 .116 .006 .008 .001 .002 BaO none 
I I SrO 0.02 

A 
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ORDER 5. PERFELIC. GERMANARE-Cont.inued. 

SUBRANG 4. D0$0DIC. AKEROSE-Continued. 

No . Symbol. Norm. LocalitJ;. J\nalyst. Reference. Rock name. Remarks. 
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127 II.5.2.4.0 Q 2. 94 di 14.90 Houghton, W. N. Benson. W. N. Benson, Diorite. or 11.12 hy 2. 70 
Hundred of Pr. R. Soc. S. Aust., nb 45.06 il 2. 89 

(111 10.84 hm 4.48 Yatala, XXXIII, p. 122, 
tn 3.92 South 1909. ap 1.34 

Australia. 

128 II(III).5(6).2.4. or 15.01 di 17.95 Otago, P. Marshall. P. Marshall, Nephelite nb 28.30 ol 6. 71 
nn 11.95 mt 10.67 New Zealand. Q. J. G. S., LXII, basanite. 
no 6. 25 ap 0.'34 p. 409, 1906. 

129 (I)II.5.2.4. Q 4. 56 hy 4. 00 Kohala Mountain, A. B. Lyons. A. B. Lyons, Andesite. Calculated to or 16.68 mt 2.09 
nb 51.35 il 3.65 \Vaimea, A. J. S., II, 100 after de-
f\ll 11.68 hm 3.52 Hawaii, p. 424, 1896. ducting H 20. c 0.82 ap 1. 68 Hawaiian Islands. In W. T., p. 265. 

130 II.511 .2.4. or 12. 79 di 11.93 Ravine n. Vierira G. Steiger. \V. Cross, Essexitic 
ab 38.11 ol 5.86 House, Maui, U.S. G. S. P. P. 88, andesite. (Ill 12.79 mt 4.18 
no 5.96 il 4.86 Hawaiian Islands. p. 31, 1915. 

ap 2.02 

131 II.5(6).2.4. or 13.34 di 10.42 Haleakala Crater, \V. F. Hille- W. Cross Esseritic 
nb 34.84 ol 3.80 Maui, brand. u.s. G. s. P. P. 88, andesite. f\11 14.46 mt 6. 73 
no 8. 94 il 3.95 Hawaiian Islands. p. 31, 1915. 

ap 2.69 

132 11II.'15.2.4. Q 5. 76 dl 9.60 Namulowai, Stoddard and W. G. Woolnough, Augite or 18.35 wo 2.32 Fiji Islands. Mawson. Pr. Linn. Soc. andesite. nb 42.44 mt 4.87 
(Ill 1'1.18 N. S. \V., XXVIII, 

.P· 520, 1903. 

133 II(III).5.2.4. or 12.23 di 22.86 Beeman Hill, P. Marshall. P. Marshall, Basalt. nb 39.56 ol 0.17 Campbell Island. Subant. Islds., nn 8.34 mt 8.35 
ne 3. 26 il 4. 56 p. 696, 1909. 

134 II''.5(6) .2(3).4. or 10.56 ol 27.48 Adams Island, A.M. \Vright. Speight and Finlayson, Basalt. nb 28.82 mt 3.02 
(Ill 16.40 il 0. 91 Auckland Islands. Subant. Islds., 
ne 7. 38 ap 2.69 p. 733, 1909. 
c 0. 61 

SUBRANG 5. PERSODIC. GRENADOSE. (H. S. WASHINGTON, 1917.) 

1 Il.5.(1)2.5. or 3.34 ol 14.85 Wapus Creek, · M. F. Connor. W. H. Collins, Aplite. nb 62.88 mt 2.32 Gowganda Dis- Can. G. S. Mem. 33, nn 5. 56 il 2. 43 
no 2.56 ap 0. 34 trict, Ontario. p. 76, 1913. 
c 1.12 

2 11.5.2.5.0 Q 2.58 di 17.94 South Peru, W. T. Schaller. U.S. G. S. B. 419, Pyroxene-
or 2. 78 wo 1.16 Massachusetts. p. 24, 1910. titanite nb 60126 il 2.4:1 
an 10.84 ap 1.34 .aplite. 

3 II.5(6).(1)2.115. or 6. 67 di 7. 34 Mattapan, W. T. Hall. F. Bascom, Soda 
nb 47. 68 ol 6.30 Massachusetts. pers. com. andesite. rm 6.12 mt 7.42 
110 8.52 il 3.19 

hm 2. 40 
ap 0. 67 

4 Il.5.2(3).115. or 3.89 di 8.64 Crystal Falls, H. N. Stokes. J. M. Clements, Metabasalt In W. T., p. 265. 
nb 48.73 hy 8.GO Michigan. U. S. G. S. Mon., (diabase). l\Jl 15.57 mt 8.82 

il 2. 43 XXXVI, p. 106, 
ap 0. 34 1899 .. 

5 (I)II. 115.2. ( 4)5. Q 6.96 di 9.00 Galena Mountaiu, E. 0. Cross. F. R. Van Horn, Horublende or 7. 23 wo 0. 58 Silverton, B. G. S. A., XII, andesite. l\b 58.16 mt 5.10 
au 10.29 Colorado. p. 8, 1901. 

(l II.5.2.5.0 or 3. 34 di 10.88 Rogue River, \V. F. Hille- J. S. Diller, Gabbro\ nb 60.78 ol 4. 25 Port Orford· brand. U. S. G. S. Fol. 89, an 14.18 mt 2.a2 
il 1. 22 Quadrangle, p. 4, 1903. 
np 0.34 Oregon. 

42429°-1.7--30 



466 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. MONZONASE-Continued. 
0 

No. I Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum: Sp. gr. 

--- ------ ------------- ---------
7 60.80 16.34 0. 68 5. 14 l. 47 6.92 6. 71. l. 12 0.37 99. 55 2. 71 . 

A3. III l. 013 .160 .004 .071 .037 . 123 .108 . 012 

8 56.51 14.07 4.04 4.65 3.95 R. 44 5.32 0.79 l. 51 0. 19 0. 23· trace C02 none 99. 70 s trace 

A2. II . 942 .138 .025 .065 .099 .150 .085 .008 .002 .002 -

9 62.08 16. 19 2. 10 3.05 5.62 l. 77 5.94 1.57 l. 35 99. 67 

A3. III 1.035 . 159 .013 .043 .141 .032 .096 .017 

10 50.52 13.98 0.49 0.16 0.34 l. 05 6.18 1. 00 0.30 0.20 25.00 trace none C02 none 99.34 s 0.12 

B2. III .842 . 137 .003 .002 .009 .019 .100 .. 011 . 313 - - (99. 33) 

11 52.04 16.28 6.18 5.69 4.14 5.33 6.41 1.19 0.3!) 1. 67 0.40 0.03 s 0.08 99.83 

A2. II .867 .160 .039 .079 .104 .095 .103 .013 . 021 .003 -

12 51.69 14.62 9.24 5.14 3.74 4.49 6.77 1. 08 0.43 (0. OS) 1. 80 0.46 0.08 C02 0.38 99.94 s 0.02 

A2. II .862 .143 .058 .071 .094 .080 .110 .012 .023 .003 . COl 

13 58.28 16.42 6.02 2.75 1. 94 4.26 7.90 0.14 1. 72 0.58 0.12 100.13 

A 2. II .~71 .161 .038 .039 .049 .076 .127 .001 .OOi .C02 

14 54.77 14.67 6.60 6.41 3.21 4.90 6.32 0.60 0.36 0.11 1. 51 0.39 C02 0.10 100.10 
SO a 0.15 

I 
A2. II . 913 .142 .041 . 08.9 .080 .088 .102 .007 .019 .003 

15 52.82 15.98 2.07 6.88 4.20 6.74 6.44 1. 23 0.69 2.82 0.10 0.31 100.28 2.87 

A2. II .880 .157 .013 .096 .105 .120 .104 .013 .035 .001 .004 

16 54.23 15.22 2.84 9.47 2.93 8.56 5.80 0.92 1. 00 100.97 2.88 

B3. IV .904 .149 .017 .133 .072 .152 .093 .010 

' 17 60.62 16 .. 22 1. 76 5.67 1. 62 4.18 6.67 0.78 0.56 1. 54 0.24 99.86 

A2. II 1. 010 .159 .011 .079 .041 .075 .108 .008 . 019 .002 

v 

RANG~. ALKALICALCIC. ANDASE. (C. I. P. W., 1903.) 

I I I 55.17 18.01 o.os 5.41 5. 29 5.64 2.12 5.48 0.29 0.01 2.33 0.25 C02 none 100.08 1 

A 2. II .920 .176 . 001 .075 .132 .101 .034 .059 .029 .002 (lOJ. 86) 

51.21 18.28 3.07 4.19 3.47 7.86 2.4·9 6.60 0.56 0.16 1. 43 0.35 trace C02 none 99.77 
Zr02 none 

2 
SO a none 

1 I .85-l .179 .019 .058 . 087 .140 .040 .070 .018 .003 - BaO 0.10 A 

A 

52.37 20.89 l. 21 4.44. 1. 74 5.08 2. 90 7.47 l. 46 0.51 1.15 0.51 trace C02 none 99.96 
- Zr02 0.07 

SO a none 
l.I .873 . 204 .008 . 062 .044 . 091 :o47 .080 .014 .004 - CI none 

3 

BaO 0.16 

50.86 18.48 4.03 3.45 2.55 7.77 2. 23 7.15 1. 51 0.16 1. 00 0.46 trace C02 none 99.84 
Zr02 0.02 

4 
SO a none 

1. I .848 .181 .025 .048 .064 .139 .035 .077 .013 . 003 - BaO 0 . .17 A 



SUPERIOR ANALYSES OF FRESH ROCKS. ii.5.2.5-II.5.3.2. 467 

ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 5. PERSODIC. GRENADOSE·-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

7 II.5.2.(4)5 .. Q 1. 56 di 19.63 Saba Island, 'r. Nordstrom. P. T. Cleve, Andesite. Of. Hogbom, 
or 6.67 hy 2. 55 West Indies. Sv. Vet. Ak. Hnrd., 

~ 
B. G. Inst. CLb 56.59 mt 0.93 IX, No. 12, Ups., VI, p. an 11.12 

p. 39, 1871. 230, 1905. 
Not in W. T. 

8 1I11.5.211•115. Q 3.54 di 22.03 Grenada Island, J. B. Harrison. J. B. Harrison, Andesite. In W. T., p. 265. 
or 4. 45 hy 4. 25 West Indies. Rocks and Soils 
CLb 44.54 mt 5. 80 of Grenada, CLD 12.51 il 0.30 

ap 0.67 p. 10, 1896. 

9 II.115.2.(4)5. Q 7.32 by 18.06 Northwestern J. Deprat. J. Deprat, Trachy-
or 9.45 mt 3.02 Corsica. B. Sv. Ct. G. Fr., andesite. CLb 50.30 XVII, No. 117, CLU 8.90 
c 1. 43 

~ 
p. 54, 1907. 

10 II.( 4)5.(1)2.'15. Q 7. 74 hy 0.90 Krageroe, J. W. Watson. T. L. Watson, Kragerite 
or 6.12 il 0. 30 Norway. A. J. S., XXXIV, (rutile-CLb 52.40 hm 0.48 ·p. 512, 1912. albite Ill 5.26 ru 24.88 
c 0.82 rock). 

11 II .5.2.( 4)5. or 7. 23 di 9.05 Koskull Kulle G. Nyblom. A. G. Hogbom, Metabasite. 
CLb 48.73 ol 6.16 Mine, Gellivare, G. F. F., XXXII, an 12.23 mt 9.05 
ne 2.84 il 3.19 Sweden. p. 569, 1910. 

ap 1.01 

12 II".5.(1)2.( 4)5. or 6.67 di 10.58 Sakaravaara, R. Mauzelius. P. Geijer, Syenite 
ab 53.45 ol 3.15 Lapland, G. Kir. Dist., porphyry. 
(Ill 5.84 mt11.37 
no 2. 27 il 3. 50 Sweden. p. 198, 1910. 

hm 1. 44 
ap 1. 01 

13 Il.5.2.5.0 Q 2. 70 di 9. 29 N iederk-irchen, A. Schwager. M. Schuster, Aplite. 
or 0. 56 hy 0. 60 Rhein pfalz. Geog. Jhft., XIX CLb 66.55 mt 7. 89 
(Ill 9.17 il 1. 06 (1906), p. 57' 1908. 

hm 0.64 

14 II.5.2."5. Q 2. 34 di 10.14 Ludwigsteich, Stadler. G. Klemm, Diabase. 
or 3. 89 hy 6.91 n. Rossdorf, Erl. G. Kt. Hess., CLb 53.45 rot 9. 51 
(Lll 9.17 i1 2. 89 ·Hesse. Bl. Rossdorf, 

ap 1. 01 p. 24, 1912. 

15 Il11.511 .2.( 4)5. or 7. 23 di 17.46 San Antonio, Dittrich. W. Rasch, Diorite. 
CLb 43.23 ol 6. 43 Valtellina, N.J. B. B., XXXII, 
(Ill 11.12 mt 3.02 
110 6. 10 il 5.32 Lombardy. p. 216, 1911. 

ap 0. 34 

16 Il11 .611.2.(4)5. or 5.56 di 24.82 Victoria Range, W. A. MacLeod. W. A. MacLeod, Dolerite. In W. T., p. 265. 
ab 40.87 ol 7. 54 Westland, Tr. N. Z. lust., 
(Ill 12.79 mt 3. 94 
no 4.26 New Zealand. XXXI, p_. 487, 1899. 

17 Il.115.2.5. Q (!.78 di 5.85 Deception Island, Lassieur. G. Gourdon, Andesite. 
or 4. 45 hy 7.62 South Shetland pers. coni. CLb 56.59 mt 2. 55 
an 11.95 il 2. 89 Islands, 

CLP 0.67 Antarctica. 

SUBRANG 2. DOPOTASSIC. AURUNCOSE. (H. S. WASHINGTON, 1906.) 

1 Il.5.3.2(3). Q 0. 54 di· 2.48 Campbell Pond, ~1. W. Adams. I. H. O~lvie, Monzonite. 
or 32.80 hy 17.94 Lincoln County, Ann. . Y. Ac. Sci., CLb 17.82 mt 0. 23 
CLI123.07 il 4. 41 Maine. XVII, p. 542, 1907. 

ap 0. 67 

2 Il.511.3.2(3). or 38.92 di 13.56 Toscanella, H. S. Washing- H. S. Washington, · Leu cite 
ab 9.17 ol 3. 58 n. Lake Bolsena, ton. R. c. R., p. 8~, 1906. tephrite. an 19.18 mt 4. 41 
no 6.39 il 2. 74 Italy. 

ap 1.01 

3 (I)II .511.(2)~.2(3). or 44. 48 ol 7.16 Croce di San Mar- H. S. Washing- H. S. Washington, Leu cite CLb 13.62 mt 1.86 tino, Monte Vico, ton. R. C. R., p. 80, 1906. tephrite. (Ill 21.41 il 2.13 
no 5. !)4 ap 1.34 Italy. 

4 IT .511 .(2)3.2. or 42.81 di 13.22 Orchi, Rocca II. S. Washing- H. S. Washington, Leu cite nb 6.81 ol 1. 04 Monfina Volcano, ton. R. C. R., p. 83, trachyte. l\11 19.18 mt 5.80 
.no 0.25 il 1. 98 Italy. 1906. ' ap 1. 01 



468 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. ANDASE-Continued. 

I 

No. Si02 I 
Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--- ---------------- ---------
5 50.20 \ 18.80 1.79 4.62 5.55 8. 77 1.71 6.07 1.37 1. 19 0.31 100.38 

AZ.II .837 .184 .011 .064 .139 .157 .027 .065 . 015 .002 

6 53.5 20.0 2.5 3. 7 2. 2 7.9 1.1 6.2 2.4 \ 99.5 

B3.'IV .S92 .196 0 016 . 051 0 055 . 141 • 018 .066 

RANG 3. ALKALICALCIC .. ANDASE. 

58.51 16.32 2. 11 4.43 3.73 3.92 3. 11 4.08 2.00 0.23 0.72 0.30 trace co9 none 99.46 
Cr20a none 1 
NiO none 

A Z.II .975 .160 .013 .061 .093 .070 .050 .043 .009 .002 -

2 57.97 15.65 0.73 2.80 4.96 10.93 3.03 3. 16 0.38 0.22 0.60 0.15 trace Cl trace 100.69 
F trace 
BaO 0.09 

A 1. I .966 .153 .005 .039 .124 .195 .049 .034 .008 .001 - SrO 0.02 
Li20 trace 

3 52.07 15.99 4. 77 5.59 4.54 7.50 2:97 2. 79 1. 60 0.34 1. 08 0.40 C02 none 99.64 

A Z.II .868 .157 .030 .078 .114 .134 .048 .030 .014 0 003 

4 51.00 "17. 21 4.23 2.41 6. 19 9. 15 2.88 4.93 0.63 0.13 0.33 trace SO a 0.03 99.60 
Cl trace 
BaO 0.34 

A 1. I .850 .169 . 026 .033 .155 .163 .047 .053 .002 .002 - SrO 0.14 

5 56.05 19.70 3.74 2.32 2.51 4.34 3.29 4.44 1.86 0.98 0.66 trace SO a 0 .. 19 100.14 
LhO 0.06 

A2. II .934 .193 .023 .032 .063 .078 .053 .047 .012 .005 -

6 54.86 17.28 4.08 2.28 4.19 5.42 3.94 3.96 2.16 0. 69 0.48 0.19 BaO 0.37 99.90 

A2. II .914 .170 .025 .032 .105 .096 .063 .042 . 009 .003 .003 

7 . 53.49 17.19 4.73 3.25 4.42 6.34 3.23 3.86 2.17 0.71 0.43 0.14 BaO 0.06 100.02 

II .892 .169 .029 .045 .111 .113 .052 .041 .009 .003 .002 

' 
l 

8 52.86 17.51 5.18 3.31 4. 18 6.51 3.22 3.41 1. 76 1.04 0.53 trace SO a 0.22 99.93 Cl 0.16 
LhO 0.04 

II .881 .172 .032 .046 .105 .116 .051 .036 . 013 .004 -

9 52.49 . 17.89 5. 76 2.08 3.49 7.01 3.18 3.73 2.63 0. 81 0.55 0.09 BaO' 0.30 100.01 

A 2.ll ."875 .175 .036 .030 .087 .125 .051 .039 ·.010 .004 .001 

1 0 52.93 19. 67 3.07 3.50 2.88 4.69 4. 20 4.75 2.73 0.72 O.fl9 0.15 BaO 0.21 100.09 

A 2.11 .882 .193 .019 .(W9 .072 .084 .068 .051 .009 .004 .002 

1 1 51.56 21.00 5. 17 2.76 2.52 4.83 4.37 4. 13 2. 27 0.65 0.69 trace SO a 0. 21 100.29 Cl trace 
Ll20 0.13 • 

A 2.ll .859 . 206 .032 .039 .063 . -086 .071 .044 .0f)8 .005 -

1 2 52.11 16.58 3.66 4.99 6.87 6.43 3.25 3.20 1. 99 0.53 0.63 0.23 100.47 

A 2.II .86!) .163 .023 .070 .172 .115 .052 .034 .006 .004 .003 

I 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 2. DOPOTASSIC. AURUNCOSE-Continued. 

I 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
5 II.511.3.2. 01' 36. 14 di 12.98 Monte Somma, A. Pisani. A. Lacroix, Sommaite 

ab 4.19 ol 9.10 n. Naples, C. R.: CXLI, (leu cite 
1\1125.58 mt 2.55 Italy. p. 1190, 1905. monzonite). llO 5. 40 il 2. 28 

ap 0. 67 

6 11II.5.311 .2. Q 2. 70 di 6. 61 Gebel Aroudjaoud, Not stated. Termier and Monzonite. 
or 36.70 hy 6. 87 n. Cherchel, de Lapparent, 
ab 9. 43 mt 3. 71 Algeria. C. R., CL, p. 1486, an 31.14 

1910. 

SUBRANG 3. SODIPOT ASSIC. SHOSHONOSE. (C. I. P. W., 1903.) 

1 II.(4)5.(2)3.3. Q 9. 54 hy 14.45 Crystal ·:Falls, H. N. Stokes. J. M. Clements, Mica Al~o iu 
.or 23.91 mt 3. 02 Michigan. J. G., VI, p. 378, diorite. U.S. G. S. ab 26.20 il 1. 37 
em 17.51 ap 0.67 1898. Mon. 36, 
c 0. 41 p. 231, 1899. 

In W. T., p. 267:. 

2 II11.5.3.311• Q 3.36 di 27.02 Rock Creek, W. F. Hille- J. E. Wolff, Diorite. In W. T., p. 267. 
or 18.90 hy 2.96 Cra?:y Mountains, brand. U.S. G. S. B. 148, ab 25.68 mt 1.16 
an 19.46 il 1. 22 Montana. p. 144, 1897. 

ap 0.34 

3 II11.5.3.3( 4). Q 2. 94 di 10.04 Mount Belmont, G. Steiger. J. S. Barrell, Diorite. 
or 16.68 hy 11.07 Marysville Dis- U.S. G. S. P. P. 57, ab 25.15 mt 6. 96 
l\11 21.96 il 2.28 trict, Montana. p. 45, 1907. 

ap 1. 01 

4 lJ .5(6) .3.3. or 29.47 di 18.48 Highwood Peak, E. B. Hurlbut. L. V. Pirsson, Monzonite. In W. T., p. 267. 
ab 12.05 ol 5. 24 Highwood :Moun- U.S. G. S. B. 237, an 19.18 mt 6. 03 
no 6. 82 il 0.30 tains, Montana. p. 79, 1905. 

ap 0.67 

5 (I)II.( 4)5.(2)3.3. Q 9.06 hy 6.30 Two Ocean Pass, J. E. '\Vhit- J. P. rddinr., Shoshonite. Also in 
or 26. 13 mt 4.64 Yellowstone field. J. G., II I p. 944, U.S.G.S. ab 27.77 il 1. 82 
an16. 68 hm 0. 48 National Park. 1895. Mon. 32 (II), 
c 3.37 ap 1. 68 p. 340, 1899. 

In W. T., p. 267. 

6 II .5. (2)3.3(·i). Q 1. 68 cii 4. 54 Indian Peak, L. G. Eakins. J. P. Iddings, Shoshonite. Also im 
or 23.35 hy 8. 40 Yellowstone .T. G., III, p. 944, U.S.G.S. ab 33.01 mt 5.34 
l\1118. 07 il 1. 37 National Park. 1895. Mon. 32 (II), 

hm 0.32 p. 340, 1899. 
ap 1. 01 In W. T.,p. 267 .. 

7 II.5.3.3.0 Q 2.10 di 5.89 Beaverdam Creek, !1. G. Eakins. J: P. rctdinr., Shoshonite. Also in 
01' 22.80 hy 9.52 · Yellowstone J. G., II , l'· 944, U.S.G.S., ab 27.25 mt 6. 73 
an 21.13 il 1. 37 National Park. 1895. Mon. 32(II), 

ap 1. 01 p. :}40, 1899. 
In W. T.;p. 267. 

8 II.5.3.311• Q 3. 78 di 4. 41 Beaverdam Creek, J. E. Whit-. J. P. Iddings, Shoshonite. In W~T., p. 267. or 20.02 hy 8.86 Yellowstone field. U.S. G. S. Mon. 32 ab 26.72 mt 7. 42 
an 23.63 il 1. 82 National Park. (II), p. 310~ 1899. 

ap 1. 34 

9 II.5.3.3.0 Q 3.06 di 5.83 Near Pyramid Peak, L. G. Eakins. J. P. Iddings, Leu cite? Also in U.S. or 21.68 hy 6.00 · Yellowstone J. G., III, shoshonite. G. S. Mon. ab 26.72 mt 4. 87 
an 23.63 il 1. 52 National Park. p. 944, 1895. 32, (II), 

hm 2.40 p. 340, 1899. ap 1. 34 In W. T., p.267. 

10 (I)II.5.(2)3.311• or 28.36 ol 7.39 Beaverdam Cre(lk, L. G. Eakins. J. P. Iddings, Leu cite Also in U.S ab 32.75 mt 4.41 Yellowstone J. G., III, banakite. G. S.Mon. an 19.74 il 1. 37 
no 1.56 ap 1.34 National Park. p. 947, 1895. 32, (II), 
c 0.31 p. 349, 1899. 

In W. T., p. 267. 

11 (I)II.5.(2)3.3(4). or 24.46 ol 4. 41 Beeverdam Creek, J. E. Whitfield. J. P. Iddings, Leu cite Same rock as ab 37.20 mt 7.42 Yellowstone U. S. G. S. Mon. 32, banakite. No. 10 above. an 19.18 il 1. 22 
c 2. 24 ap 1.68 National Park. (II), p. 349, 1899. In W. T., p. 2~7. 

12 !!.11.5.3.3(4). or 18.90 di 5.56 Hurricane Ridge, L. G. Eakins. J. P. Iddings, Orthoclase In W. T., p. 267. ab 27.25 ~r lJ::g Crandall Basin,. U. S. G. S. Mon. 32, basalt. an 21.41 
mt 5.34 Yellowstone (II), p. 260, 1899. 
n 0. 91 National Park. 
ap 1.34 
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-
No. 

13 

A2. II 

14 

A1. I 

15 

Al. I 

6 1 

}.. 2. II 

1 7 
I 
A 2. II 

1 8 

A 2. II 

:1 9 

A2. II 

:2 0 

.A l.I 

2 1 

A l.I 

2 2 

A 2. II 

3 2 

A 2. II 

24 

Al. I 

25 

Al. I 

Si02 

51.75 

.863 

51.17 

.853 

50. 29 

.838 

57.67 

.961 

57.51 

.959 

57.39 

.967 

56.90 

.948 

56.64 

.944 

53.95 

.899 

52.10 

.868 

51.43 

.857 

48.25 

.804 

54.80 

. 913 

Al20 3 Fe20 3 FeO 

---------
17.48 6.42 1.46 

.172 .040 .020 

16. 14 4. 11 4.48 

.158 .026 .062 

15.85 8.22 1.43 

.155 .051 .020 

18.07 1.09 4.23 

.177 .007 .058 

19.18 1.76 3.39 

.188 .011 .047 

18.26 1.58 5. 10 

.179 .010 .071 

18.50 0. 17 4.61 

.181 .001 .064 

17.00 3.11 5.06 

.167 .019 .070 

18.56 3.86 4.23 

.182 .024 .058 

19.35 4.63 4.16 

.190 .029 .058 

19.35 5.32 4. 70 

.190 .033 .065 

16. 73 3.99 6. 28 

.164 .025 .088 

16.69 5. 18 2. 73 

.164 .033 .038 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. ANDASE-Continucd. 

MgO CaO Na20 K20 H20+ H 20- Ti02 P20s MnO Inclusive. Sum. s p.gr. 

-------------------
4.05 8. 20 3.33 3.72 2. 26 0.86 0.67 trace SO a 0.17 100.37 

Cl trace 

.101 .146 .054 .039 .011 .005 -
I 

4.82 7.72 2.99 3.54 2.24 0. 63 1. 01 0.48 0.21 Zr02 none 99.94 
FeS2 0.05 

.121 .137 .048 .037 . 012 .003 .003 
Cr20a trace' 
V20a 0.04 
NiO 0.01 
BaO 0.20 
SrO 0.10 
LhO trace 

4. 65 7.71 2.98 3.53 '1. 98 1. 77 0.96 0. 51 0. 15 C02 none 100.27 
Cl trace 

.116 .137 .048 .037 . 012 .004 .002 
NiO trace 
nao 0.15 
SrO 0.09 
LhO trace 

2.69 6.24 3.14 4.02 0.17 0. 22. 1. 04 0.11 0.80 Zr02 0.32 99.85 
Cl 0.04 

.067 .112 .051 .042 . 013 .001 .011 

2.44 6.32 3.28 3.18 0.09 0.09 2.02 0.41 none Zr02 none 99.97 
Cl 0.07 

.061 .113 .053 .034 .025 .003 
FeS2 0.23 -

1. 51 6. 52 2.78 4.59 0.11 0.20 1.11 0.11 0. 88 Zr02 0. 03 100.22 
u 0.05 

.038 .116 .045 .049 . 014 . 001 .. 013 

5._10 6.17 2.99 4. 14 0.51 0. 19 0.79 trace Cl trace 100.07 

.127 .110 .048 .044 .002 .006 -

2.79 6.20 3. 16 3.40 0. 70 0.31 0.81 0.44 0.20 C02 none 99.91 
Zr02 none 

2.837 

.051 .036 .010 .003 
SO a none 

.070 .111 .003 Cl none 
F none 
s 0.03 
NiO none 
BaO 0.06 
SrO trace 

2.35 6. 58· 3.36 3.88 0.68 0.30 0.76 0.60 0.17 C02 0.85 100.39 
Zr02 none 

2. 783 
Cl none 

.059 .118 .054 .041 .010 .004 .002 F none 
s 0.06 
NiO none 
BaO 0.13 
SrO 0.07 

3.19 7.15 3.39 3.77 0.13 0.06 0.94 0.71 0.10 99.68 

.080 .128 .055 .040 • 012 .005 .001 

3.05 7.09 3.54 3.52 0.35 0.08 0.85 0.60 trace 99.88 

.076 .127 .057 .037 . 011 . 004 --

5. 77 8.32 3.24 4.08 1.72 0.89 0.68 trace SO a 0.12 100.16 u 0. 08 
BaO 0.01 

.144 .148 .052 .043 .011 .005 -

3.61 6.23 3. 74 3.57 0.37 0.55 1.14 0.78 0. 10 C02 none 99.83 
Zr02 0.07 
F 0. 02 

.090 .111 .060 .038 .014 .005 .001 s 0.01 
Cr20a trace 
V20s 0.03 
BaO 0.17 

1 SrO 0.04 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 3. SODIPOTASSIC. SHOSIIONOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
13 II.5.3.3". or 21.68 di 10. so Sepulcher Moun- J. E. Whitfield. J. P. Iddings, Shoshonite. In W. T., p. 267. 

ub 28.30 ~r 6:gg tain, Yellowstone U. S. G. S. Mon. 32 un21.96 
mt 2. 09 N a.tional Park. (II), p. 340, 1899. 
il 1. 67 
hm 4.9fi 
up 1. 68 

14 ll''.5.3.311 • or 20. 57 di 11.98 Dike Mountain, W. F. Hille- Hague and Jaggar, Augite In W. T., p. 267. 
ub 25.15 ~r ti~ Yellowstone brand. U. S. G. S. B. 168, andesite. an20. 29 

mt 5.80 National Park. p. 98, 1900. 
il 1. 82 
ap 1. 01 

15 II.5.3.3.0 Q 1. OS di 11.66 Deer Creek, W. F. Hille- Iiague and Jaggar, Gabbro In Y-l. T., p. 269. 
or 20.57 hy 6. 20 Yellowstone brand. U.S. G. S. B. 168, porphyry. ab 25.15 mt 2. 78 
an 19.46 il 1. 52 National Park. p. 97, 1900. 

hm 6. 24 
ap 1. 34 

lG II."5.3.3. Q 5. 64 di 5. 72 Monarch, R. :M. Butters. R. D. Crawford, Q.uartz 
or 23.35 hy 10.35 Colorado. Colo. G. S. B. 4, diorite. ub 26.72 mt 1.62 
!Ul 23.35 il 1. 98 p. 133, 1913. 

up 0. 34 

17 (I) II.( 4)5.3.3( 4). Q 9.66 di 0. 43 Jennings Gulch, R. M. Butters. R. D. Crawford, Andesite. MnO? 
or 18.90 hy 7. 35 )1onarch District, Colo. G. S. B. 4, ab 27.77 mt 2. 55 
an 28. OS il 3.80 Colorado. p. 162, 1913. 

ap 1. 01 I 

18 "Il.115.3.3. Q 7.02 di 5.80 Lost Mountain, 1{.. M. Butters. R. D. Crawford, Q.uartz MnO? 
or 27.24 hy 7. 38 Monarch District, Colo. G. S. B. 4, diorite. ab 23.58 mt 2.32 
an 23.63 il 2.13 Colorado. p. 133, 1913. 

ap 0.34 

19 II.5.3.3.0 Q 1.80 hy 20.75 Turkey Creek, L. G. Eakins. Vl. Cross, Syenite. In \'7. T., p. 269. 
or 24. 4(1 mt 0. 23 Jefferson County, U.S. G. S. Mon. 27, ab 25.1S il 0.30 
au 24.74 ap 2.02 Colorado. p. 310, 1896. 

20 II."5.3.3". Q 7. 62 di 4. so Caribou, G. Steiger. E. S. Bastin, Q.uartz 
or 20.02 hy 10.45 Boulder County, U.S. G. S. rec.lab. monzonite. ab 26.72 mt 4. 41 
an22. 24 il 1. 52 Colorado. 

up 1. 01 

21 II.5.3.3.0 Q 3.18 di 4. 29 Caribou, G. Steiger. E. S. Bastin, 1\'i:onzonite. 
or 22. SO hy 7. 24 Boulder County, U.S. G. S. rec.lab. 
ab 28.30 mt 5.57 
311 23.91 n 1. 52 Colorado. 

ap 1. 34 

22 II.5.3.311• or 22.24 di 3. 56 Caribou, E. P. Jennings. E. P. Jennings, Gabbro. Edge of stock. 
ab 28.82 ~r b:~~ Boulder County, Tr. Am. lust. M. E., an 26.41 

mt 6. 73 Colorado. 

I 

XLIV, p. 1047, 1913. 
il 1. 82 
ap 1. 68 

23 II.5.3.3(4). or 20.57 di 4. 02 Caribou, E. P. Jennings. I E. P. Jennings, Gabbro. Center o£ stock. 
ab 29.87 ~r ~:1~ Boulder County, Tr. Am. lust. M. E., an 26.69 

mt 7.66 Colorado. XLIV, p. 1047, 1913. 
il 1. 67 
ap 1. 34 

24 II".5(6).3.3. or 23.91 di 13.90 Valmont, L. G. Eakins. W. Cross. Dolerite. Also in U.S.G .S. 
ab 14.67 ol 10.53 Boulder County, U. S. G. S. Mon. 27, B. 150, p. 264, an 19.18 mt 5. SO 
no 6.82 il 1. 67 Colorado. p. 301, 1896. 1898. 

ap 1. 68 In W. T., p. 269. 

25 II.5.(2)3.3(4). Q 4. 50 dl 6.05 Lost Trail Creek, C. Palmer. W. Cross. Trachy-
or 21.13 ]ty 6. 20 San Cristobal U. S. G. S. rec. lab. dolerite. ab 31.44 mt 5.80 
an18. 35 il 2. 1:~ C uadrangle, 

hm 1.28 olorado. 
ap 1. 68 
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CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. ANDASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 
I . 

H20+ H20- Ti02· PzOs MnO Inclusive. Sum. Sp.gr. 
--- ------------- ----------

26 54.06 19.07 4.69 4.40 1.15 6.78 3.20 2.98 0.57 l. 19 l. 38 0.62 0.15 C02 none 100.37 
I Zr02 0. 03 

s 0.02 
A1. I .901 .187 .029 .061 .029 .121 .052 .032 .017 .004 .002 BaO 0.07 

L 

SrO 0.01 

27 52.59 17.91 3.81 5.18 4.11 7.24 2.94 3.83 ·1. 24 0.84 0.14 trace Cl 0.05 99.88 2.83 

A2. II .877 .175 .024. .072 .103 .129 .047 .940 .011 .001 -

28 49.69 18.06 2.64 6. 19 . 573 8.24 2.99 3.90 0.91 0. 85 .0. 81 0.13 Cl 0.13 100.27 

.288 .177 .016 .086 .143 .147 .048 .041 .011 .006 .002 

29 55.90 15. 52' l. 22 5.22 4.70 5. 79 2.89 4.45 1.40 0.60 0.90 0.46 0.08 C02 0.14 99.36 
SrO 0.09 

B2. III .932 .152 .008 .072 .118 .104 .047 .048 .011 .003 . 001 

30 50. 66 16.91 1.71 '6. 17 5.50 8.26 2.89 4.45 l. 06 0.14 l. 32 0.91 {).16 BaO 0. 23 100.45 2.843 I 
SrO 0.08 

A2. II .844 .166 .o.u .086 .1~8 .147 .047 .048 .033 .006 .002 
I 

31 56.78 16.86 3.56 2.93 3.41 6 .. 57 .3.19 3.48 l. 21 0.15 1.15 0.42 C02 0.18 99.89 2.67 
I 

! 
A2. II .946 .165 .022 .040 .085 .118 .051 .037 ' • 014 .. 003 ' i 

! 

32 56.19 16. 76 3.05 4.18 p.79 6.53 2.53 4.46 0.66 0.34 0.69 0.55 0.10 BaO 0.19 100.02 I 

SrO trace 
Li20 trace 

A2. II .937 . 164 .020 .058 .095 .117 .041 .048 .009 .004 . 001 

33 57.26 17. 79 3.39 3.45 2.02 6.58 3.06 4.15 0.55 0.53 0. 71 0.21 0.29 C02 0. 04 100. 27' 
Cl trace 
F 0.04 

Al. I • 954 .174 .021 .048 .051 .118 .049 . 045 . 009 • 002 . 004 FeS2 0.13 
BaO 0.07 
Cu trace 

34 56.32 17.30 3.88 4.32 2. 61 4. 78 2.91 4.37 1.49 0.72 0.47 0. 13 FeS2 0.13 99.35 2. 740 

B2. III .939 .170 .024 .060 .065 .086 .047 .047 .009 .003 . 002 
i 
I 

C02 35 56.32 19.69 0.46 4.63 1. 78 5.57 3.44 4.60 1. 60 0.13 0.83 0.20 0.0!) 0.54 100.38 2.769 Zr02 0.08 
BaO 0.42 

AJ I .939 .193 .003 .064 .045 .100 .055 .049 .010 .001 .001 ·: 

I 

36 47.6 17.6 4.8 5.8 5. 0 8.6 2.3 4.3 2.2 1.6 99.8 J 

: 
B3. IV . 792 .172 .030 .080 .125 .153 .037 .046 .020 

37 49.00 17.20 0.93 6.30 9.40 6.00 2.21 4.85 2.00 1. 76 0.45 100.10 

A2. II . 817 .169 .006 .088 .235 .107 .035 .052 .022 .003 

38 59.41 17.92 1.71 2.40 2.99 4.65 2.63 5.60 1.30 0.01 0.87 99.49 l \ 

A2. II .990 .175 .011 .033 .077 .083 .042 .060 - .006 1 

39 47.50 17.57 7.24 5.08 3.31 7.09 3.60 3.28 1.70 3.02 0.48 C02 0.30 100.17 

.A.2. II . 792 .172 .045 .071 .083 .127 .058 .035 .038 .003 

! 
I 

I 

40 55.19 16.42 5.20 4.28 2.31 8.23 2.82 3.79 2.26 100.50 2. 748 

A3.Ill .920 .161 .032 .060 .058 .146 .045 .040 
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ORDER 5. PERFELIC. GERMANARE-Conti.nued. 

SUBRANG 3. SODIPOTASSIC. SHOSHONOSE-Continucd. 

No. I Symbol. Norm. Locality. Analyst. Refe.ron<;:e. Rock name. Hemarks. 

-- ·-- -~~ - ~----~-- .. . 
26 "II.( 4)5.3.3( 4). Q 8.40 di 1.14 Huerto Peak, G. Steiger. W. Cross, Basalt. 

or 17.79 hy 4. 58 San Cristobal U.S. G. S. rec.lab. nb 27.25 mt 6. 73 
nn 28.63 il 2.58 quadrangle, 

np 1. 34 Colorado. 

27 U.5.3.3.0 Q 0.06 di 8. 5:l Table Mountain, W. F. Hille- W. Cross, Basalt. In W. T., p. 269. 
or 22.24 hy 11.06 n. Denver, brand. U. S. G.•S. Mon. 27, nb 24.63 mt 5.57 
nn 24.46 il 1. 67 Colorado. I p. 306, 1896. 

up 0. 34 

28 II.5.3.3.0 or 22.80 di 8.80 Table Mountain, W. F. Hille- W. S. Cross,, Basalt. In W. T., p. 269. 
ab 19.3H ol 13.20 n. Denver, brand. U.S. G. S. Mon. 27, an 24.46 mt a. 71 
no 3.12 ii' 1. ()7 Colorado. p. 308, 1906'. 

np 2. 02 

29 II.5.(2)3.3. Q 2. 34 di 8.37 Phoenix, :M. F. Connor. 0. E. LeHoy, Augite 
or 26.69 hy 14.84 British Columbia. Can. G. S. Mem. XXI, porphyrite. nb 24.10 mt 1. 86 
l\1115. 85 il 1. 67 p. 49,1912. 

np 1. 01 

30 ll11.5.''3.3. or 26.69 di 12.28 Salmon Hiver, M. F. Connor. RA.Daly, Monzonite. 
ab 17.29 ol 9. 98 Hossland Can. G. S. I\{em. 38 nn 19.74 mt 2.55 
no 3.98 il 5.02 Mountains, (1), p. 305, 1912. 

ap 2. 02 British Columbia. 

31 II.( 4)5.3.311 • Q 8. 70 di 6. 73 Clover Meadow, G. Steiger. F. L. Ransome, Augite Also inA. J. S., or 20.57 hy 5.80 Tuolumne County, U. S. G. S. B. 89 latite. v, p. 363, nb 26.72 mt 5.10 
nn 21.41 il 2.13 California.· p. 58, 1898. 1898. 

ap 1.01 In W. T., p. 269. 

32 1!.115.3.3. Q 5.94 eli 6. 48 Table Mountain, W. F. Hille- H. \V. Turner; Basalt. In W. T., p. 269. 
or 26.69 hy 10.34 Tuolumne County, brand. U.S. G. S. A. R 14 ab 21. 48' mt 4. (i4 
an20. 85 il 1. 37 California. (II), p. 491, 1894. 

up 1. 34 

33 II.115.3.3. Q 7. 68 di 6.99 Ely, R C. Wells. A. C. Spencer, Monzonite or 25.02 hy 4. 35 Nevada. U. S. G. S .. rec. lab. porphyry. ub 25.68 mt 4.87 
an 22.2•1 il 1.37 

up 0. 67 

34 II.115.3.3. Q 7. 20 hy 11.52 :Media Luna, A. Lindner. E. Lehmann, Quartz or 26.13 mt 5.57 n. Coyaima, T. M.P. M., XXX, monzonite. ab 24.63 il 1. 37 
nn 21.13 ap 1. 01 Upper Magdalena, p. 249, 1911. 

Colombia. 

35 (I)II.5.3.3. Q 1.92 eli 1. 86 Ol:warria, M. Dittrich. H. Backlund, Diorite. or 27.24 hy 10.44 
ub 2~.82 mt o. 70 n. Buenos Aires, Minist. Agric. 
an 24.74 il 1.52 Argentina. Arg. B. 2 B, 

up 0.34 p. 27, 1913. 

36 II11 .5.3.3. or 25.58 di 15.20 Malvern, J. H. Player. C. Callaway, Diorite. In W. T., p. 269 uh 12.05 ol 6.95 
on 2<1. 74 mt U.96 England. Q .. J. G. S., 
no 3.98 il 3.04 XLIX, p. 419, 1893. 

37 II.5.3.(2)3. or 28.91 di 3.34 Vaugneray, Pisani. . A. Lacroix, ''Vaugner-ah 1a.1o ol 21.42 
an 22. SO mt 1.39 n. Lyon, pers. com. ite." 
no 2.84 il 3. a-1 France. 

ap 1. 01 

38 (I) II.( 4)5.(2)3.113. Q 9.18 hy 10.60 Cabezo Felipe, A. Osann. A. Osann, Andesite. Ti02 low? or 33.86 mt 2.55 n. Cartagena, Z.D.G.G., In W. T., p. 269 ub 22.01 ap 2.02 
fill 17.51 Spain. XLIII, p. 719, 1891. c 1. 02 

39 II.5.3.3(4). or HI. 46 di 8. 21 Hukon, L. Schmelck. W. C. Brogger, Labradorite In W. T., p. 269 ub 27.25 ol 3.15 Christiania Q. J. G. S., porphyrite. 111121.96 mt 7.66 
no 1. 70 il 5. 78 Fjord, L, p. 33, 1894. 

hm 1.92 Norway. 
up 1. 01 

4.0 II.115.3.3. Q 6.12 dl 15.96 Gebweiler, V. Traumann. A. Osann, Labrador- In W. T., p. 269 or 22.24 hy 1. 76 Vosges Abh. G. Kte. porphyrite. ub :l:i.!iS mt 7. 42 
llll 21.13 Mountains. Els. Lothr., 

III, p . 117, 1887. 
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CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. ANIDASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO I CaO Na20 K20 H 20+ H20-I Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

----

41 51.98 i8.84 4.98 5.40 2.77 6.13 3.04 3.60 2.58 99.32 

B3. Iv .866 .185 .031 .075 .069 .109 .049 .038 

42 50.08 18.87 3.47 3.49 2.14 6.70 4.10 4.58 4.17 1. 39 0.39 0.29 C02 0.20 100.19 2.651 
Cl 0.28 
s 0.04 

A2. II .835 .185 . 022 .049 .054 .120 .066 .040 . 018 .003 .004 

4 3 50.08 21.68 3.88 4.00 2.85 7. 78 4.21 3.96 0.55 1. 24 100.23 2.607 

A 3. III .835 . 212 . 024 .056 .071 .139 .068 .042 .016 

4 4 50.52 17.98 5.09 5.90 3.36 7.95 3.60 3.70 1. 03 trace 1. 31 100.44 

A 3. III .842 .176 .032 .082 . 084 .142 .058 . 039 - .000 

·5 4: 49.75 16.72 5.70 4.99 3.89 9.69 3.08 3.02 2.18 0.18 0.72 99.92 2.857 

A 2. II .829 .164 .036 .069 .097 .173 .050 . 033 .003 .005 

4 6 57.32 17.35 3.23 4.04 2.63 5.87 3.53 4.06 0.55 1. 08 0.17 0.08 99.91 

A 2. II .955 .170 .020 .056 .066 .105 .056 .044 . 014 . 001 . 001 

4 7 53.59 15.09 1. 57 7.47 4.66 7.26 2.86 3.48 2.70 1. 20 s 0.28 100.34 

A 3. III . 893 .148 .010 .104 .117 .130 .046 ; 037 .008 

4 8 58.00 16.68 2.28 3.79 3.89 5.09 2.61 4.67 1.71 0.15 1. 43 0.23 0.13 100.66 2.87 

A 2. II .967 .164 . 014 .053 . 097 . 091 .042 .050 . 018 .002 .002 

4 9 55.45 16. 10 2. 14 4. 72 4. 28 6. 67 3.03 4.47 2. 11 0. 08 1. 12 0.08 100.25 2.89 

A 2. II .924 .158 . 013 .065 .107 .120 .048 .048 • 014 -

5 0 51. 29 15.68 2.75 6.40 6. 37 7.06 l. 94 3. 74 2.49 0.11 1.77 0.62 0. 16 100.38 2.96 

A 2. II .855 .154 .017 .089 .159 . 126 . 031 .039 . 022 . 004 .002 

5 1 47.95 17.31 2. 17 5. 82 7.45 7.77 2.98 2. 99 3.84 0. 24 1.52 0.41 0.11 100.56 2. 93 

A 2. II • 799 .170 . 014 .081 .186 . 139 .048 .032 . 019 .003 .002 

5 2 55.25 15. 65 3.80 2. 67 5.94 6.42 2.98 3.83 l. 94 0.16 0.91 0.49 100.04 2.84 

A 2. II . !.121 .153 .024 .038 .U!.l .114 .048 .040 .011 .004 . 
! 

5 3 53.30 17.25 2.98 5. 24 3. 72 7 .. 41 2. 98 2. 80 2. 70 0.05 l. 37 100.00 2.92 

A 3. III .888 .169 .019 . 073 .0!.13 .132 .048 .030 . 017 

54 52.83 17.28 l. 69 5. 70 5.35 6.37 2.12 4.46 2.37 0. 26 0. 79 s 0.17 99.39 

B 3. IV .881 .169 .011 .079 .134 .114 .034 .048 .010 

5 5 51. 92 16.19 l. 08 9.08 4.42 5.81 2.43 . 3. 40 3.14 0.30 1. 97 99. 74 2.91 

A 3. III .865 .159 .007 . 126 . 111 .104 .039 .036 .025 

5 6 56.14 18.85 3.25 2. 54 2. 64 5.05 2. 69 5. 63 2.01 l. 63 trace 100.43 

A 3. III .936 .185 .020 .035 .066 . 090 .044 .060 .020 -

5 7 54. 56 16.49 1. 02 5. 65 8.57 7.95 2.07 3.35 0.15 1. 10 trace 100.91 

3. IV .909 . 162 .006 .078 . 214 . 142 .033 .036 . 013 -- i i 

B 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 3. SODIPOTASSIC. SHOSHONOSE-Continucd. 

~ 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-~- ·-· 
41 II.5.3.3.0 Q l. 44 di 2.54 Masmiinster, A. Walther. A. Osann, Labrador- In W. '1'., p. 269. 

or 21.13 hy 11.45 Vosges Abh. G. Kte. porphyrite. tlb 2il. 68 mt 7.19 
llll 27.24 Mountains. Els. Lothr., 

.III, p. 125, 1887. 

42 II.5.113.311 • or 27.24 di 7.94 Mondhalrle, P. J annasch. F. Graeff, 'l'ephrite. Mondhaldeite 
nb 25.15 ol 2.02 Kaiserstuhl, Ber. Oberrh. G. in K. Griiss, an 20.57 mt 5.10 
no 3.98 il 2. 74 Baden. Ver., XXIII, Mt. Bad. G. 
hl 0.47 ap 1. 01 1889. L.-A., IV (2), 

Pw97, 1901. 
In . T., p. 271. 

43 II.5(6).3.3(4). or 23.35 di 8. 21 Schackau, II. Gachet. H. Gachet, Trachy-
nb 18.86 ol 3. 7H Rhongebirge. In. Diss. Strassb., phonolite. nn 28.36 mt 5.[17 
no 9.09 il 2.4:$ p. ,15, 1912. 

44 II.5.3.3(4). or 21.68 di 7. 51 Rongstock, :R. Pfohl. J. E. Hibsch, Dolerite In W. '1'., p. 271. ab 28.30 ol 8.29 Bohemia. T.M.P.M., ( essexite). tln 21.96 mt 7.42 
no 1.14 ap 3.02 XV, p. 487, 1895. 

45 II11 .5.3.3( 4). or 18.35 di 16.84 Eichberg, R. Pfohl. · J. E. IIibsch, Leu cite In W. '1'., p. 271. ·nb 24.89 ol 4. 57 n. Habendorf, '1'. l\1. P.M., tephrite. nn 22.52 mt 8.3!) 
nc 0. 71 ap 1. 6S Bohemia. XIV, p. 112, 1894. 

46 1!.5.'13.3. Q 5.58 di 6.96 Val delle Scandole, Dittrich and J. Romberg,· Hypersthene 
or 24.46 hy 6. 28 Monte Mulatto, Pohl. Anh. Abh. Pr. monzonite. nb 29.3·1 mt 4.6•1 
fill 19.74 il 2.13 Tyrol. Ak. Wiss., 

ap 0.3·1 1904, p. 49. 

47 II11 .5.3.3. Q 0.96 di 8. 7fi E1&enspitz, C. v. John. W. Hammer, Kersantite. 
or 20.57 hy 19.76 etenthal, Jb. G. R.-A., 'Vien, nb 24.10 mt 2.~2 
::ml8.07 np 2.G9 'l'yrol. LIII, p. 83, 1904. 

48 II.(4)5.3.3. Q, 8.34 di 2.65 Tschirva Road, L. Hezner. U. Grubenmann, :Mica diorite. 
or 27.80 hy 11.47 Bernina District, pers. com. nb 22.01 mt 3. 25 
nn 20.02 i1 2. 7·1 Switzerland. 

ap O.G7 

4) II.5.(2)3.3. Q 1. 50 di 13.90 Morteratsch Glacier, L. Hezner. U. Grubenmann, Larrlprophyre. 
01' 21i.69 hy 9.00 Bernina District, pers. com. nb 21i.15 mt 3.02 
nn 16.12 II 2.13 Switzerland. 

50 II(III).5.3.3. Q 0.84 di 9.42 Boval Road, L. Hezner. U. Grubenmann, Lamprophyre. 
or 21.68 hy 18.21 Bernina District, pers. com. nb 16.24 mt 3.94 
nn 23.35 II 3.34 Switzerland. 

op 1.34 

Gl II11.5.3.3( 4). or 17.79 di 8.68 Boval Road, L. IIezner. U. Grubenmann, Gabbro-
nb 20.44 ol 15.13 Bernina District, pers. com. diorite. on 25.02 mt 3.25 
Ill) 2.56 II 2.89 Switzerland. 

np 1. 01 

52 II.5.';·3.3. Q 4. 50 di 7. 81 Piz Posta Bi:1lla, L. Hezner. U. Grubenmanh, Kersantite. 
or 22.24 hy 11.63 Graubunden, pers. com. nb 25.15 mt 5. 57 
nn18. 07 il 1. G7 Switzerland. 

ap 1. 34 

G3 II.5.3.3(4). Q 4.02 eli 9.14 Haslital, L. Hezner. U. Gruben mann, Hornblende 
01' 16. 6~ hy 9. 70 Bernese Alps, pers. com. diorite. nb 25.15 mt 4. 41 

; nn 25.30 II 2. 58 Switzerland. 
I 54 II.5.3.113. or 26.G9. eli 6.09 Hospice, K. M. Jene. P. Waindziok, Kersantite. Metamorphosed. 

nb 17.82 hy 17.24 St. Gotthard, In. Diss. Zur., !ill 24.19 ol 0.62 
: mt 2.55 Switzerland. p. :33, 1906. 

H 1. 52 
I 

I 

55 II11.5.3.3. Q 1.32 eli 4. G1 Bellezza, L. Hezner. U. Gruben mann, Vogesite. 
01' 20.02 by 21.22 Lower Engadine, Btr. G. Kt. Schw., nb 20.44 mt 1.!)2 
nn 23.35 il 3.80 Switzerland. XXIII, p. 203, 1909. 

56 (I)II.5.3.113. Q 4.50 di 1.9•1 Orciatico, A. Martelli. A. Martelli, Trachyte. 
01' 3:3.36 hy 5. iO Pisa Province, B. Soc. G. Ital., nb 23. OG mt 3. 48 
nn 22.52 il 3.04 Tuscany. XXVIII, p. 436, 

hm 0.80 1909. 

57 II(UI).5.311.3. or 20.02 di 10.87 Radicofani, H. S. Washing- H. S. Washington, Andesite. Gray. nb 17.29 hy 21.2i ·Tuscany. ton. A. J. S., IX, In W. '1'., p. 271 nn 25.85 ol 1.25 
mt 1. 3U p. 52, 1900. 
H 2.00 
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RANG 3. ALKALICALCIC. ANDASE-Continued. 

----1--- --- ------------- ------ --------- --1~----1---- ----

58 54. 14 16. 42 1. 69 5. 26 8. 44 8. 05 2. 20 3. 34 0. 56 l. 23 trace 101. 33 

B3. IV .902 . 161 .011 . Oi3 . 211 . 144 .035 . 036 . 015 

59 56. 76 16. 79 2. 07 6. 95 l. 63 6. 01 2. 43 4. 67 2. 44 0.47 100. 22 2. 470 

A?3. III . 946 .165 • 013 • 09i . 041 • 10i .039 . 050 . 003 

60 5&81 2Q05 ~23 ~65 1.53 5.30 ~53 ~59 0.52 100. 21 2. 64 ; 

A3. III .94i .196 .026 . 037 . 038 • 095 .056 .060 

61 5~69 17.87 ~07 3.26 3.41 &87 ~89' ~41 Ql7 l. 02 0. 19 99.85 2. 717 

A2. II .928 .175 . 025 . 045 • 085 . 123 .047 . 047 . 013 .. 001 

62 51. 75 19. 59 0. 93 6. 23 4. 24 8. 02 . 2. 38 4. 90 l. 38 l. 19 0. 41 101. 02 

A2. II .863 .192 .006 . 086 • lOG • 143 .039 .052 . 015 . 003 (100.82) 

63 50. 10 18. 93 2. 65 4. 65 6. 60 9. 75 2. 03 4. 21 0. 75 0. 97 0. 57 Cl trace 101. 21 

B2. III .835 .185 . 017 .065 .165 .174 . 032 .045 .012 .004 

64 56. 10 18. 13 3. 55 4. 23 2. 78 6. 55 3. 17 4. 72 n. d. 0. 80 0. 37 100.40 

A3. III .935 .178 .022 .058 .070 .117 . 052 .050 .010 .003 

65 55.34 17.14 6.28 3.26 3.09 7.07 3.45 3.17 0.92 0.52 100. 24 

A3. III .922 .168 .039 • 045 . 077 . 127 .056 .034 .OOi 

66 60. 25 19. 70 0. 54 3. 61 2. 81 6. 60 2. 33 4. 18 0. 83 0.35 101. 20 

B3. IV 1. 004 .193 .003 . 050 . 070 • 118 .037 .045 .004 

67 51.54 18.80 2.67 3.88 3.33 8.00 4.13 4.19 1.57 0.24 1.18 0.29 99.82 

A2. II .859 .184 . 017 . 054 . 083 . 143 . 066 .045 . 015 . 002 

68 50. 67 ·15. 31 4. 58 6. 67 5. 25 7. 48 2. 84 2. 72 0. 13 0. 32 2. 83 0. 88 99.68 

A2. II .845 . 150 .029 . 093 . 131 . 134 .046 . 029 . 035 . 006 

69 51. 00 18. 50 3. 10 5. 99 2. 56 6. 32 3. 86 4. 69 1. 25 2.11 0. 62 SOa 0.16 100. 16 2. 745 : 

A2. II .850 . 181 . 019 . 083 . 064 . 113 .062 .050 . 026 . 004 

70 47. 51 16. 87 4.41 7. 99 4. 27 8. 07 3.26 3. 16 0.99 2. 65 0. 55 trace Zr02 o. 18 
SOa 0. 25 

100. 16 2. 864 

A2. II • 792 .166 .028 .111 .107 .145 .053 -. 034 .033 .004 

56.66 18.02 4.33 3.67 4.17 4.50 3.62 4.45 1.34 trace trace 100. 76 

A3. III • 944 .176 .027 • 051 . 104 • 080 .058 .048 

72 51. 38 14. 80 1. 76 7. 67 6. 48 8. 15 2. 35 4. 45 l. 15 1. 54 0. 63 0. 08 100.44 

A2. II .856 .145 .011 • 107 • 162 • 14C .038 .048 • 019 . 004 . 001 

73 

A3. lll 

54. 10 19. 01 

. 902 .186 

4.32 

.027 

3.08 

.050 

2.98 

.032 

2. 04 0. 52 2. 45 3. 02 8. 90 

. 034 . 076 . ]59 

1100.42 
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II(III).5.3.3. or 20.02 di 11.98 Radicofani, H. S. Washing- H. S. Washington, Andesite. Black. 
ub 18.34 hy 18.19 Tuscany. ton. A. J. S., IX, In W. T., p. 271. 01125.02 ol 2.43 

mt 2.51) p. 52, 1900. 
il 2.28 

; 58 

11.115.3.3. Q 6. 72 di 4.99 Sassara, L. Ricciardi. C. Klein, Olivine Also inN. J. 
or 27.80 hy 12.90 Lake Bolsena, Sb. Pr. Ak. Wiss., trachyte. B. B., VI, nb 20. 4•1 mt 3.02 
!\ll 21.13 ap 1. 01 Italy. p. 96, 1888. p. 7, 1889. 

In W. T., p. 271. 

59 

(I)Il.5 113.3. Q l. 62 di 3.34 Piano Cigliano, G. Aichino. V. Sabatini, 0 ligoclasite Al20 3 high? 
or 33.36 hy 3.66 Cimino Volcano, Vulc. Cim., ( vulsini te). nb 29.34 mt 6.03 
nn22.24 n. Viterbo, p. 506, 1912. 

Italy. 

60 

II.5.3.3.0 Q 4.26 di 8.52 Monte Santa Croce, H. S. Washing- H. S. Washington, Biotite Complete in R. 
or 26.13 hy 5.43 . Rocca Monfina, ton. J. G., V, p. 252, vulsinite. C. R., p. 88, nb 24.63 mt 5.80 
un22.52 il 1. 98 Italy. 1897. 1906: 

61 

np 0.36 In W. T., p. 271. 

II.5.3.'13. or 28.91 di 7. 23 Monte Somma, Pisani. A. Lacroix, Sommaite Cf. C. R., CXLI, 
nb17.82 ol 11.49 Italy. Nouv. Arch. Mus., (leucite p. 1190, 1905. !\11 28.08 mt 1. 39 
no 1. 42 il 2. 28 IX, p. 149, 1907. monzon~ 

ap 1. 01 ite). 

()2 

Il.5.311 •113. or 25.02 di 11.74 Monte Somma, Pisani. A. Lacroix, Sommaite Inclusion in leu-
ab 13.62 ol 11.22 Italy. Mat. Min. Mad., (leu cite cite tephrite. an30. 02 mt 3. 94 
110 1. 70 il 1. 82 p. 189, 1902. monzon-

up 1.34 ite). 

63 

!1.5.113.3. Q 2. 70 dl 7.09 EruptioE 1888-89, Pisani. A. Lacroix, Microsanidi- Inclusion in 
or 27.80 hy 6.94 Vulcano C. R., CXLVII, nite. trachyte. ab 27.25 mt 5.10 

A.:Jolian Islands. an 21.13 il 1. 52 p. 1453, 1908. 
up 1.01 

64 

II.'15.3.3( 4). Q 5.22 dl 10.80 Atatsch, J. Morozewicz. J. l\{orozewicz, Labradorite 
01' 18.90 hy 4. 29 S. Ural Moun- T. M.P. M., XXIII, porphyry. ab 29.34 mt 9.05 
an 21.68 tains, Russia. p. 132, 1904. I 

65 

(1)11.( 4)5.311.3. Q 10.20 di 1. 61 Nosy Komba, Pisani. A. Lacroix, Monzonite. Metamorphic? 
or 25.02 hy 11.88 Madagascar. Mat. Min. Mad., ab 19.39 mt 0. 70 
un30.86 il 0. 61 p. 77, 1902. 

66 

II .5(6) .3 .311 • or 25.02 dl 11.80 Nosy Komba, Not stated. A. Lacroix, Gabbro dis- Cf. No. 18, I. 
ab 20.96 ol 3.99 Madagascar. pers. com. solved in 6.2.4 and No. nn 23.07 mt 3.94 
no 7.38 il 2. 28 nephelite 123, II. 5.4.4. 

67 

up 0. 67 syenite. 

II(III).5.3.3( 4). Q 2. 76 di 8. 64 N. of Amboutra, Not stated. A. Lacroix, Hypersthene 
or 16.12 hy 12.80 Madagascar. pers. com. gabbro. nb 24.10 mt 6. 73 

68 

UU 20.85 il 5.32 
up 2.02 . 

!1.5.113.3. or 27.80 dl 4.80 Korissimbi, Eyme. L. Finckh, Trachy-
ub 24.10 ol 6. 63 Lake Kivu Dis- D. Zent. Afr. Exp., dolerite. nn21.96 mt 4. 41 
ne 4. 54 il 3.95 trict, German I (1), p. 11, 1912. 

up 1.34 East Africa. 

69 

ll11 .5.3.3(4). or 18.90 dl 11.99 West IGbo, Eyme. L. Finckh, Trachytoid "Zr02 by color 
ub 21.74 ol 8. 34 IG limanjaro, Z. D. G. G., LXV, trachy- with H 202.'' on 21.96 mt 6.50 
ne 3. 26 il 5.02 German East p. 495', 1913. dolerite. 

up 1. 34 Africa. 

70 

II.5.(2)3.3. Q 1.80 dl 2. 22 Peishan Massif, C. Pfeil. C. Pfeil, Porphyrite. 
or 26.69 hy 12.50 Manchuria. in K. Futterer, ab 30.39 mt 6. 26 
nn19. 46 Durch Asien, II (1), 

71 

p. 351, 1905. 

U(III).5."3.113. or 26.69 di 16.75 Torigoe, K. Yokoyama. S. Kozu, Kentallenite. 
nb 18. SO ol 13.35 Ninohe-gun

1 Sci. Rep. Toh. Un., 0 
an 16.40 mt 2.55 
ne 0.57 il 2. 89 Mutsu Provmce, II, p. 4, 1914. 

ap 1. 34 Japan. 

72 

II.5.3.3(4). Q 3. 84 di 12.04 Antamok River, P. J. Fox. A. J. Eveland, Andesite. 
or 17. i9 lly 2. 86 Benguet, Luzon, Philip. J. Sci. (A), nb 26.20 mt 6. 26 
au 28.91 Philippine II, p. 227, 1907. 

Islands. · 

73 
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No. I Si02 Al:Pa Fe20 3 FeO MgO CaO Na20 K20 H 20+ H 20- Ti02 P20 5 1 MnO Inclusive. Sum. Sp.gr. 

--- ----------------

7 4 153.92 18.68 4. 27 2.65 2. 93 8.85 2.92 2.66 2.23 0.44 99. 55 

A 3. III .899 .183 .027 .037 .073 .158 .OG .029 

7 5 55.42 17.39 l. 56 6.82 3.28 7.57 2.41 2.67 0. 17 none l. 07 0.58 0. 71 Zr02 none OO.DS 
Cl 0.11 
F 0.03 

l.I .924 .170 .010 .094 .082 . 136 .039 .029 . 013 .004 .010 s 0.03 A 
Cr20a none 
BaO 0.13 
SrO 0.03 

7 6 48.32 17. 81 4.65 4.62 3.37 9. 15 3. 14 4.79 0.82 0. 17 0.88 0.82 0.41 Zr02 none 99.64 
Cl 0.10 . 

A l.I . 805 .174 .029 .064 .084 .164 .051 .051 . 011 .006 
F 0.04 

. 006 s 0. 23 
Cr20a none 
BaO 0.11 
SrO 0.21 

7 7 49.32 18.11 2.51 4. 86 8.05 8. 90 l. 90 3. 30 l. 80 0.28 0. 60 0.27 0.47 100.37 2.89 

A 2. II .822 .177 • 016 .068 . 201 .159 .039 .035 .008 .002 .007 

8 53. 90 15.32 3.60 5. 13 2.41 7.30 3. 73 3.44 0.97 0.74 2.86 0.55 0.36 C02 0.03 100.47 2. 779 
Zr02 none 

7 
. Cl 0.02 

1. I . 898 .150 .023 .071 .060 .130 .060 .036 .036 .004 .005 FeS none A 
Cr20a none 
V20a 0.02 
NiO 0.02 
BaO 0.06 
SrO trace 
CuO 0.01 

9 52.42 18.05 4.30 3. 60 13.60 6.1·1 3. 75 4. 14 1.07 1. 47 1. 16 0.34 0.28 COz 0.04 100.60 2.722 
Cl trace 
s none 

1. I . 874 .177 .027 .050 . 090 .109 .060 .044 .015 .002 .004 Cr20a none 

7 

A 
V20a 0.05 

· NiO 0.03 
BaO 0.11 
SrO , trace 
CuO 0.05 

8 0 52. 12 18.47 3.40 4.77 5. 11 8. 71 3.07 3.29 0.46 trace .o. 25 trace SOa trace 99.65 

A 3. III . 869 .lSI .021 .067 .128 .155 .050 .03.5 - .002 -

8 1 52.65 17. 79 3.01 5.46 5. 34 6. 50 3.04 4.06 0.95 0. 89 0.18 99.87 

A 2. IT .878 .174 .019 .076 . 134 .116 . 049 . 044 .011 .001 

(J 

8 2 50.71 17.08 l. 38 8. 71 3.63 5. 75 3. 82 3.63 1.75 0.16 2. 71 0.57 0.09 99.99 

A 2. II . 845 .167 .009 .121 .091 .103 . 061 .038 . 034 .004 .001 

RANG 3. ALKALICALCIC. ANDASE. 

1 48.85 19.38 4.29 4.94 2.00 7.98 5.44 l. 91 0.68 2.47 1.23 0.19 99.36 

B 2. III . 814 .190 .027 .068 .050 . 143 .088 .020 . 031 .009 . 003 

2 51.50 18.81 4.30 6.41 2.90 6.78 4. 84 1. 76 2.44 0.40 100. 14 

A 3. III . 858 .184 .027 .089 . 073 . 121 .078 • 019 .005 

3 50. 75 0 17.31 2.08 8. 13 3.48 6. 77 4. 14 2.87 0.56 3.05 0. 10 trace C02 none 99. 14 

B 2. III . 846 .170 .013 .113 .087 . 121 .067 .031 .038 .001 -

4 50.59 17.71 3.54 7.45 3.92 6. 85 4. 25 2. 79 0.55 2.60 0.27 trace 100.55 

A 2. II . 843 .174 .022 .104 .098 .122 .068 .030 .033 .002 -
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-- I 

74 II. 115.311.3( 4). Q 6.00 di 11. 21 Antamok River, P. J. Fox. A. J. Eveland, Andesite. 
or 16.12 hy 2. 83 Benguet, Luzon, Philip. J. Sci. (A), ab 24.63 mt 6. 26 
l\11 29.75 Phih~pine II, p. 251, 1907. 

Islan s. 

75 II.( 4)5.3( 4).113. Q 8. 94 di 4. 86 Bromo Volcano, E. W. Morley. J. P. Iddings, Shoshonite. Also in Iddings or 16.12 hy 14.02 Java. Ign. Rocks, II, and Morley, ab 20.44 mt 2.:32 
an 28.36 il 1. 98 p. 622, 1913. J. G., XXIII, 

ap 1. 34 p. 233, 1915. 

7G II.5(6).113.3. or 28.36 di 16.16 Near Ragou, E. W. Morley. J. P. Iddings, Leu cite Also in Iddings ab ll. 53 ol 3. 29 Mount Moeriah, Ign. Rocks, II, tephrite. and Morley, an 20.02 mt 6. 73 
11e 8.24 il 1. 67 Java. p. 622, 1913. J. G., XXIII, 

ap 2.02 p. 233, 1915. 

77 Il''.5.311.3. or 19.46 dl 10.!JO Reel Hill, G. R. Patten. A. R. Agric. Chern. Basalt. H. C. Richards. ab 16.77 ol 15.52 Ipswich, Qld., 1912. pers. com. 1\11 28. G:i mt 3. 71 
110 1. 99 il 1. 22 Queensland. 

ap 0. 67 '. 

78 II."5.(2)3.3( 4). Q 4. 44 dl 14.09 Nowra, H. P. White. G. W. Card, Orthoclase 
or 20.02 hy 1. 50 Milton, Rec. G. S. N. S. W., basalt. ab 31.44 mt 5.34 
an 15.01 ll 5. 47 New South Wales. VIII (2), 

ap 1.34 p. 85, Hl05. 

79 II.5.113.311• or 24.46 di 6.39 Bumbo, H. P. White. Jaquet, Card, Orthoclase ab 31.44 hy 1. 96 IGama, and Har~er, basalt. an 20.29 mt 3. 97 
il 2.28 New South Wales. Rec. G .. N. S. W., 
ap 0.67 VIII (1), 

p. 12, 1905. 

80 II.5.3.3". or 19.46 dl 11.68 Tilba Tilba Lake, J. C. H. Min- W. Anderson, Homblencle In W. T., p. 271. ao 25.15 ~r &: ~~ New South Wales. gay e. Rec. G. S. N. S. W., andesite. till 26. 69 
mt 4. 87 II, p. 153, 1892. 
ap 0. 67 

81 1!.5.3.3.0 or 24.46 di 7.17 Petermann Island, Boiteau. E. Gourclon, Diabase. ab 25.68 ~r ~:~~ Weddell Quad- pers. com. nn22. 52 
mt 4. 41 rant, Antarctica. 
il 1. 67 
ap 0.34 

82 II.5.113.3( 4). or 21.13 dl 5.07 North Foothills, G. T. Prior. G. T. Prior, Kersantite. ab 31.44 ol 12.57 S. Victoria Land, Nat. Ant. Exp., I, an 18.90 mt 2. 09 
ne 0. 28 il 5.17 An-tarctica. p. 130, 1907. 

ap 1. 34 

-
SUBRANG 4. DOSODIC. ANDOSE. (C. I. P. W., 1903.) 

1 II.511.3.411 • or 11.12 di 6.92 Mount Johnson, N. N. Evans. F. D. Adams, ~ssexite. ab 36.41 ol 2. 43 Quebec. J. G., XI, an 22.80 mt 6.26 
no 4. 97 il 4. 71 p. 265, 1903. 

ap 3.02 

2 II.5.3.4.0 or 10.56 di 7. 82 Nighthawk Lake, A. G. Burrows. G. F. Kay, Dolerite. nb 3!J.03 ol 8.06 Abitibi region, Rep. Bur. Min. 1\11 24.19 mt 6. 26 
no 0.99 il o. 76 Ontario. Ont., XIII, 

p. 117, 1904. 

3 II.5.311.4. or 17.24 di 10.58 Tripyramid R. W. Langley. L. V. Pirsson, Essexite. nb 31.18 ol 8. 55 Mountain, A. J. S., XXXI, an 20.02 mt 3. 02 
no 2.13 il 5. 78 \Vaterville, p. 424, 1911. 

ap 0.34 New Hampshire. 

4- Il.5.113.4. or 16. 68 di 9.06 Tripyramid C. J. Monahan. L. V. Pirsson, Camptonite. nb 31.44 ol 8. 64 Mountain, A. J. S., XXXI, 1\1120.85 mt 5.10 
no 2.56 il 5.02 Waterville, p. 424, 1911. 

ap 0. 67 New Hampshire. 
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No. Si02 Al20 3 Fe20 3 FeO Mg,O CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------ ------- ..-----------
5 48.67 16.88 4.98 6. 37 4. 62 8. 63 3.85 1.26 0.32 0.02 2.12 1.85 99.57 

A 2. II . 811 .166 . 031 . 089 .115 .154 . 062 . 018 . 026 .013 l 

6 52.12 16.35 3.68 6.02 4.14 7.25 3.65 2.34 0.88 0.25 2.10 0.89 0.17 C02 0.07 100.30 
Zr02 0. 02 
Cl 0. 09 

Al'. I .869 .160 .023 .084 .104 .129 .059 .025 .026 .006 .002 F 0. 03 
FeS2 0. 24 
NiO trace 
BaO 0.04 

7 55.51 16.51 1. 68 4.57 6.73 6.73 3.19 2.46 1. 53 0.91 0.17 0.11 SaO 0.02 100.12 

A2.II .925 ,162 .011 .064 .168 .120 .052 .027 . 012 . 001 . 002 
I 

8 51.82 17.06 1. 97 8.60 4.87 8.59 3.44 1. 77 0.20 0.11 2.15 100.58 

A3. III .864 .167 .012 .120 .122 .153 .056 . 019 .027 

9 49.84 17.45 1. 64 9.43 4.77 K34 3.90 1. 35 0.54 0.26 1.56 0.10 0.15 C02 none 
s 0.12 

99.45 3.090 
BaO trace 

A 2. II . 831 .171 .010 .131 .119 .149 .063 .015 .020 .001 .002 SrO trace 

10 45.27 18.30 3.30 10.13 4.08 7.32 3.64 1. 07 2.08 2.77 1. 27 0.86 s 0.08 100.17 2.958 
NiO trace 

A 2. II . 755 ,179 .021 .140 .102 .130 .059 .011 .035 .009 .012 

1 54.38 20.53 2.78 5.50 1.9.9 5.39 5.20 3.40 0.50 0.09 0.15 0.01 Cl 0.03 100.14 2.70 s 0.03 1 
BaO 0.16 

AI. J .906 .201 .018 .076 .050 .096 .084 .036 .001 .001 - (100. 03) 

2 54.10 17.45 4.52 6.47 2.33 6.17 3.81 3.06 0.48 0.09 0.19 0.88 0.35 Zr02 none 100.19 I 

Cl none 1 
F 0. 05 

A l.I .902 .171 .028 .090 .058 .111 .061 .033 ,002 ,006 .005 s 0.14 
Cr203 none 
BaO 0.10 

1 3 55.34 16.37 0.77 7.54 5.05 7.51 4.06 2.03 0.58 0.40 C02 trace 99.65 

A 3.ill .922 ,160 .OO{i .105 .126 .134 ,065 .022 .006 

4 51.49 20.72 1. 80 7.28 3.82 6.71 3.70 2.14 0.31 0.10 2.26 0.15 0.13 s 0.11 100.72 
1 BaO trace 1 

A 2. II .858 .203 .011 .101 .096 .120 .060 .022 .028 .001 .002 

1 5 50. 74 20.30 1. 23 7.27 3. 78 7.28 3.82 2.21 0.31 0.10 2.31 0.15 0.13 s 0.12 99.75 

A 2. II .846 .199 .008 .101 .095 .130 ,061 .023 .029 .001 .002 

6 47.42 17.34 4.91 10.22 5.21 8.09 3.48 1. 89 1.13 0.36 0.06 0.06 Cl 0. 21 100.42 
BaO 0.04 1 

A 2. II • 790 ,170 .031 .142 .130 .145 .056 ,020 ,005 - .001 

7 46.73 16.66 3.56 8.45 8.12 8.03 3. 73 1. 64 2.39 0.03 0.39 trace Cl 0.18 100.27 
F 0. 26 1 

l.I • 779 .163 .023 
Cr203 0. 06 

(100. 20) .118 . 203 .143 .060 . 017 - . 003 - BaO 0.04 A 

1 8 57.74 18.90 1. 42 3.87 3.52 6.42 3.74 '1. 72 1.11 0.06 1. 24 0.28 0.02 s 0.20 100.19 

A 2. II .962 .185 .009 .054 .088 .114 .060 .018 .016 .002 -

1 9 53.20 15.83 3.39 6.79 5.44 6.95 3.73 1. 34 1.44 0.63 1. 35 0.15 100.24 
" 

A 2. II .887 .155 .021 .094 .136 .124 .060 .014 I .017 .002 
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5 II11.5.3.4. or 10.01 di 5.56 'l'rityramid C. J. Monahan. L. V. Pirsson, Norite. 

ab 32.49 ~r 1~:~r }. ountain, A. J. S., XXXI, 
an 23.91 Waterville, p. 414, 1911. mt 7.19 

il 3.95 New Hampshire. 
ap 4.37 

6 II.5.3.4.0 Q 2. 34 di 7. 42 Mount Ascutney, W. F. Hille- R. A. Daly, Diorite. In W. T., p. 27:-L 
or 13.90 hy 11.70 Vermont. brand. U.S. G. S. B. 203, ab 30.92 mt 5.34 
an 21.13 il 3.95 p. 41, 1903. 

ap 2.02 

7 II11.5.3.4". Q 2.40 di 7.56 South Leverett, L. G. Eakins. B. K. Emerson, Tonalite. InW. T.,p .. 2n. 
or 15.01 hy 18.85 Massachusetts. U.S. G. S. Mon. 29, ab 27.25 mt 2.55 
an 23.07 il 1. 82 p. 336, 1898. 

ap 0.34 

8 II(III).5.3.4. or 10.56 di 13.98 Peach's neck, H. S. Washing- H. S. Washington, Diorite. In W. T~, p. 273. 
ab 29.34 ~r ~~g Essex County, ton. J. G., VII, p. 60, nn25.58 

mt 2. 78 Massachusetts. 1899. 
il 4.10 

9 II''.5.3.4. or 8.34 di 12.25 Montrose, M. F. Connor. C. H. Clapp, Gabbro 
ab 31.44 ol 14.69 Lynnfield, pers. com. diorite. an 25.85 mt 2.32 
no 0.85 il 3. 04 Essex County, 

ap 0.34 Massacl1usetts. 

10 II11 .5.311 .411 • or 6.12 hf 8.32 Iron Mine Hill, C. II. Warren. C. H. Warren, Gabbro. 
ab 30.92 0 10.77 Cumberland, A. J. S., XXVI, an27.80 mt 4.87 
c 0.92 il 5.32 Rhode Island. p. 470, 1908. 

ap 3.02 

ll 11II.5.(2)3.114. or 20.02 di 2. 78 Altamont, E. W. Morley. II. P. Cushi~, Anorthosite. 
ab 37.73 ol 8.38 
an22. 52 mt 4.18 Franklin County, N.Y. St. us. A. R. 
no 3. 41 il 0.15 New York. LIV (1), (1900), 

ap 0.34 p. R 68, 1902. 

12 II.5.3.(3)4. Q 2.82 di 3. 25 H.aquette Falls, E. W. Morley. II. P. Cushin~, Syenite. 
or 18.35 hy 12.76 Long Lake, N.Y. St.l\ us. A. R. ab 31.96 mt 6.50 
an 21.41 il 0. 30 Adirondack LX (2), p. 513, 

ap 2.02 Mountains, 1907. 
New York. 

13 II11.5.3.4. or 12.23 di 14.04 Montrose Point, M.D. Munn. J.D. Dana, Norite. Cf. G. H. Wil- · 
ab 34.06 ~r 1g .. ~~ Cortlandt, A. J. S., XXII, Iiams, an 20.29 

mt 1.16 New York. p. 104, 1881. A.J. S., 
XXXIII, p. 
193, 1887. 

In W. T., p. 273. 

14 II.5.311.4. or 12.23 ~( 11:~~ Near _Peekskill, G. S. Rogers. G. S. Rogers, Norite. Also in 
ab 31.44 
au 32.53 mt 2. 55 Cortlandt, Ann. N.Y. Ac. Sci., A. J. S., 
c 0. 41 il 4. 26 New York. XXI, p. 61, 1911. XXXI, p. 

11-p 0.34 127, 1911. 

15 II.5.311.4. or n. 79 di 2. 75 Near Peekskill, G. S. Rogers. G. S. H.ogers, Norite. 
ab 31.96 ~( 1~:~~ an31.97 Cortlandt, Ann. N.Y. Ac. Sci., 

mt 1. 86 New York. XXI, p. 62, 1911. 
il 4. 41 
ap 0. 34 

16 II(III).5.3.4. or 11.12 di 11.76 Hopkinton, E. W. Morley. II. P. Cushing, Hyperite- Ti02 corrected, 
ab 23.06 ol 15. S1 
an 26.13 mt 7.19 St. Lawrence N.Y. St. Mus. A. R. gabbro. H.P.C., 
ne 3. 41 il 0.61 County, New LIII (1899), p. R 58, pers. com. 

York. 1901. 

17 II(Ill).5.3.4. or 9. 45 di 6.12 Belmont Township,. E. \V. Morley. II. P. Cushing, Olivine ab 25.68 ol 21.93 
an 23.91 mt 5.34 Franklin County, N.Y. St. Mus.-A. H.. diabase. 
ne 3.12 ap 1. 01 New York. LIV {1900), p. H. 78, 

1902. 

18 "II.( 4)5.311 .4. Q 9. 78 hy 12.63 Tye River, ,V. M. Thorn- Watson and Taber, Gabbro. or 10.01 mt 2. 09 
ab 31.44 il 2. 43 Nelson County, ton. Va. G. S. B. III A, 
an29. 75 ap 0. 67 Virginia. p. 95, 1913. 

. l9 1!'.5.3.4 . Q 2.64 di 9.67 Crooked Creek, C. Tronson. F. F. Grout, Diabase. 
or 7. 78 hy 16.57 
ab 31.44 mt 4.87 Pine County, J. G., XVIII, 
an 22.52 il 2.58 Minnesota. p. 647, 1910. 
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20 52.48 15.47 5.14 9.25 2.55 7. 27 3.26 1. 75 1. 24 1.26 0.29 0.51 BaO none 100.47 2.83 
SrO none 

A2. II .875 .151 .032 .129 .064 .129 .052 .019 .016 .002 .007 
.. 

~ 

21 56.88 15.61 2.95 2.34 6.35 5.23 3.59 2.39 3.03 0. 67 0.49 0.13 C02 none 99.66 

A2. II .948 .153 .019 .032 .159 .093 .058 .026 .006 .001 

22 56.80. 18.30 1.64 5.58 3.63 5.31 4.35 3.28 0.53 0.46 trace trace BaO 0.05 99.93 2.83 
LhO trace 

A2. II .947 .179 .010 .078 .091 .095 .070 .035 .006 -

23 56.41 .17. 62 1.24 3.55 3.97 8.66 3.35 2.61 0.76 0.14 0.68 0. 49. 0.08 Cl 0.07 99.70 
BaO 0.09 

A1.l .• 940 .174· ..• 007 .050 .099 ' .154 
SrO 0.08 

.054 .027 .009 .003 .001 

.. 

24 55.13 20.27 1.52 4.29 1.80 7.05 4.31 2.84 0.95 0.14 0.74 0.40 0,-13 C02 0. 26 100.00 
BaO 0.06 
SrO 0.11 

A1. I .919 .198 .009 .060 .045 .126 .069 .030 .009 .003 .002 Li20 trace 

25 54.84 16.41 . 3.63 4.54 4.71 6.64 3.27 2.83 0.93 0.34 0.99 0.35 none co2· none 99.65 
Zr02 none 
s none 

A1. I .914 ' .160 .023 .063 .118 .119 .053 .030 .013 .003 - NiO none 
BaO 0.12 
SrO 0.05 

26 54.09 16.00 2.92 5.54 5.19 7.37 3.38 2.67 0.77 0.20 0.99 0.35 0.15 C02 none 99.78 
Zr02 none s none 

Al. I .902 .157 .018 .077 .130 .132 .. 055 .029 .013 .003 .002 NiO none 
BaO 0.10 
SrO 0.06 

27 54.56 17.58 4.30 4.98 2.86 6.00 4.43 2.70 0.38 0.02 1.34 0. 60 0.06 BaO 0. 27 100.16 
SrO 0.08 
Li20 trace 

A1.l .909 .172 .027 .069 .072 .107 .071 .029 .017 .004 .001 

28' 50.73 19.99 ·3. 20 4.66 ·3. 48 8.55 4.03 1. 89 0.66 0.11 1.59 0.81 0.05 BaO 0.27 100.13 
SrO 0.11 
Li20 trace 

Al. I .846 .196 .020 .065 .087 .153 .065 .020 .020 .006 

29 53.48 19.3p 2.37 4.90 3.67 7.55 4.07 1.41 0.80 0.16 1.07 0.62 0.06 BaO 0.19 99.89 
SrO 0.11 
C02 0.08 

AI. I .891 .190 .015 .068 .092 .135 .066 .015 . 013 .004 .001 

30 58.05 18.00 2.49 4.'56 3.55 6. 17 3.64 2. 18 0.86 1. 05 0. 17 none SO a 0. 07 100.79 
Cl trace 
LhO none 

A2. II .9~8 .176 .016 .064 .089 .111 .059 .023 .013 .001 -

31 57.38 16.86 2.49 5.17 5.51 7.32 3.33 1.45 0.42 trace trace trace SO a 0. 21 100.70 
Cl 0.17 
LhO 0.39 

A2.11 .. 956 .165 .016 .072 .138 ·.131 .054 . 015 - - -
32 57. 17 17.25 2.48 4.31 4.83 6. 61 3.44 2.03 1.20 1.03 0.05 none SO a trace 100.40 

Cl trace 

A2. II .953 .169 .Oi5 .060 .121 .118 .055 .022 . 013 - -

33 55.92 17.70 3.16 4.48 4.34 5.90 4.08 2.24 1. 42 0 .. 94 0.18 trace SO a trace 100.45 
Cl none 

' LhO 0.09 
A2.II .932 .174 .020 .062 .109 .105 .066 .025 .012 .001 -

34 57.64 18.43 3.63 2.84 3.3~ 5.49 4.03 3.33 0.51 0.77 0.34 0.10 Cl trace 100.43 

A2. II • 961 .181 .023 .040 .083 .098 .065 .035 .010 .002 .001 
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20 II11 •115.3.4. Q 5.82 di 9.63 Dulutl1, A. N. Winchell. A. N. Winchell, Orthoclase In W. T., p. 273. 

or 10.56 hy 12.85 Minnesota. A. G., XXVI, gabbro. ab 27. ?5 mt 7. 42 
an 22.52 il 2. 43 p. 293, 1900. 

ap 0.67 

21 II.(4)5.3.114. Q 7.14 di 4. 57 Bald Butte, G. Steiger. · J. S. Barrell, Hornblen<ie 
or 15.57 hy 14.69 Marysville U. S. G. S. P. P. 57, porphyrite. ab 29.:34 mt 4. 41 
an 19.18 il 0. 91 District, p. 45, 1907. 

up 0.34 Montana. 

22 II .5.113 .114. or 19. 46 di 4.80 Robinson, L. V. Pirsson. \Veed and Pirsson, Diorite. In W. T., p. 273. 
ab 36.68 ~f 181~ Castle Mountains, U. S. G. S. B. 139, an20.57 

mt 2.32 Montana. p. 90, 1896. 
il 0.91 

23 II.115.3 .411• Q 4.98 di 11.44 Red Mountain, H. N. Stokes. W. H. Weed, Diorite. Also in 
or 15.01 hy 9.00 n. Butte, J. G., VII, U. S.G. S. ab 28.30 mt 1. 62 
an 25.85 il 1. 37 Montana: p. 739, 1899. . P. P. 74, p. 33, 

np 1. 01 1912. 
In W. T., p. 273. 

I 

24 11JI.5.3.4. Q 1. 26 di :3.93 Near Neihart, W. F. Hille- L. V. Pirsson, Diorite. In W. T., p. 273. or 16.68 hy 8. 35 
ub 36.16 mt 2.09 Little Belt brand. U.S. G. S. A. R. 20, 
!Ul 27.52 il 1. 37 Mountains, III, p. 490, 1900. 

up 1. 01 Montana. 

25 Il.115.3.(3)4. Q 5.10 df 7.10 Haystack G. Steiger. W. H. Emmons, Quartz-or 16. (iS hy 11.97 
ab 27.77 mt 5.:34 Mount~n, . J. G., XVI, orthoclase 
!Ul 21. 41 il 1. 98 Park County, . p. 214, 1908. gabbro . 

up 1. 01 Montana. 

26 Il11.5.3.(3)4. Q 0.96 di 11.06 Haystack G. Steiger. W. H. Emmons, Orthoclase or 16.12 hy 15.14 
ub 28.82 mt 4.18 Mountain, J. G., XVI, gabbro. 
un 20.29 il 1.98 Park County, p. 216, 1908. 

ap 1. 01 Montana. 

27 11:5.113.4. Q 2. 70 di 4. 94 Bi/3 Timber Creek, W. F. Hille- J. E. Wolff, . Diorite In W. T., p. 273. or 16.12 hy 8. 24 
ub 37.20 mt 6. 26 razy Mountains, brand. U. S. G. S. B. 148, porphyrite. 
un 20.02 il 2.58 Montana. p. 143, 1897. 

up 1. 34 

28 II.5.311.4. or 11.12 di 4. 91 Bi/3 Timber Creek, W. F. Hille- J. E. \Volff, Diorite. In W. T., p. 273. ab 34.06 ~f ~:gg un 30.86 razy Mountains, brand. U. S. G. S. B. 148, 
mt 4. 64 Montana. · p. 144, 1897. 
il 3.04 
up .2.02 

29 II.5.311.411• 
Q 2.46 di 2.94 . Sweet Grass Creek, W. F. Hille- J. E. Wolff, Quartz In W. T., p. 273. or 8.34 hy 1:3.13 
nb 34.58 mt 3.48 Crazy Mountains, brand. U. S. G. S. B. 148, diorite. 
an ao. 30 il 1. 98 Montana. p. 143, 1897. 

ap 1.34 

30 II.(4)5.3.4. Q 9. 06 di 3.16 Electric Peak, J. E. Wl1itfield. J. P. IddinW., Diorite. In W. T., p. 273. or 12. 79 hy 11.80 
ab 30.92 mt a. i1 Yellowstone U.S. G .. A.R.12, 
1\Jl 20.13 il 1. 98 National Park. p. 627, 1891. 

ap 0.34 

31 11.(4)5.311.4. Q 7. 26 di 7.88 Electric Peak, J. E. Whitfield. J. P. Iddinr., Porphyrite. In W. T., p. 273. or 8. 34 hy 17.37 
ub 28. ao mt 3. 71 Yellowstone U. S. G. ..A. R. 12, 
Ull 26.69 National Park. .P· 627, 1891. 

32 II.(4)5.3.4. Q 7.68 di 5. 78 Sepulcher J. E. Whitfield. J. P. Iddings, Pyroxene In W. T., p. 275. or 12.23 hy 13.56 
ab 28.82 mt 3. 48 Mountain, U.S. G. S. A. R. 12, andesite. 
un 25.58 il 1. 98 Yellowstone p. 648, 1891. 

National Park. 

33 II.5.3.4.0 Q 3. 62 di 4.23 SeK{1lcher. J. E. ·whitfield. J. P. Iddin§s, Hornblende In W. T., p. 275. 
or 13.90 by 12.83 ounta.1n, U. S. G.. . A. R. 12, andesite. .. 
nb 34.58 mt 4.64 
au23.07 il 1. 82 Yellowstone p. 648, 1891. 

ap 0.34 National Park. 

34 nll.115.3.(3)4. Q 6.00 di 2.19 Hurricane Rid~e, L. G. Eakins. J. P. Iddin§s, Andesite In W. T., p. 273. 
or 19.46 by 8.12 Crandall Basm, U.S. G .. Mon. 32 porp~yry. ab 34.06 mt 5.:34 
un 22.52 il 1. 52 Yellowstone (II), p. 261, 1899. 

ap 0.67 National Park. 
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35 57.32 17. 29 3.89 3.03 3.56 5.81 3.89 3.04 0.30 0.33 0.62 0.50 0.06 NiO 0.10 99. 74 

A2. II .955 .170 .024 .042 .089 .104 .063 .032 .008 . 004 . 001 

36 57.26 19.40 2.49 3.29 2. 57 5. 68 4.21 2.95 0. 86 0.76 0.51 0.16 100.14 

A2. II .954 .190 .016 • 046 .064 .101 ."068 .039 .010 .003 .002 

37 56.21 18.24 3.26 3.69 3.38 5.91 4. 15 3.02 0.78 0.88 0.64 0. 17 100.33 

A2. II .937 .179 .020 • 051 . 085 .106 . 067 . 032 .011 .005 .002 

38 55.93 18.32 2.39 4.91 3.97 6. 17 4.29 2.62 0.22 0.81 0.56 0. 14 100.33 

A2. II • 932 .180 • 015 .068 .099 .110 • 069 . 028 .010 .004 . 002 

3 9 53.71 18.00 3. 99 4.05 5. 19 6.88 3.50 3. 10 0.55 0.74 0.38 0.24 100.33 

A 2. II • 895 .176 .025 .056 .130 .123 .056 .033 .009 . 003 .003 

4 0 53. 89 18. 81 4.92 2.81 3.29 5.42 3.65 2.98 2.99 0.49 0. 52 0. 17 99.94 

A 2. II .898 .184 • 031 .039 .082 .097 .059 .032 .006 .004 .002 

4 1 52.0!) 17.84 4. 27 4.56 5.33 8.03 3.39 l. 98 l. 77 0.39 0.27 0.14 100.06 

A 2. II .868 • 175 .027 .064 .133 . 143 .055 . 021 .005 .002 .002 

4 2 56.47 15.33 2.54 4. 53 5.08 6. 93 3.81 1.66 l. 65 0.99 0.54 0. 18 99. 71 

A 2. II .941 .150 • 015 . 062 .127 .123 • 061 . 018 • 012 . 004 .003 

4 3 53. 75 20.75 4.50 3.53 3.76 7.18 4.16 l. 37 1.55 none 0. 15 trace CO a none 100.70 
SO a trace 

.896 
Cl none 

2. II • 203 .028 . 043 .094 .128 .067 . 015 -- . 001 - Li20 trace A 

4 4 53. 57 17.78 3.19 4. 93 4.36 6. 22 4.04 3.04 0. 80 0.27 0. 89 0.44 0.07 CO a none 99.94 
Cr20s none 

A l.I .893 .174 .020 .068 .109 .110 . 064 
NiO none 

. 032 .011 .003 .001 BaO 0. 21 
SrO 0.13 

4 5 52.37 16.57 6.34 2 .. 35 5. 27 8.54 2.99 2.45 1.04 l. 18 0.73 0.31 0.07 NiO 0.12 100.33 

A 2.II .873 .162 .039 . 033 .132 .152 . 048 .026 . 009 .002 . 001 

6 52. 18 18.19 3.31 4.36 4.69 6.51 4.58 l. 88 2.00 0.75 0.99 0. 29 0. 14 CO a none 100.04 
Cl trace 

4 

A 1. I .870 .178 . 021 . 061 .117 .116 .074 .020 . 012 .002 
s none 

.002 NiO trace 
BaO 0.11 
SrO 0.06 
LiOa trace 

4 7 51.70 17.90 7.24 l. 00 2. 77 6. 94. 4. 17 l. 62 1.15 3. 17 0.41 trace SO a 0.32 100.23 
LhO 0.03 

A2. II .862 .175 .045 .014 . 069 .124 .068 • 017 
Iron 1. 81 

.039 .003 -

48 57.42 18.48 3.74 2. 10 1.71 6.84 4.52 3.71 0 .. 28 0.08 0.86 0.36 0.09 CO a none 100.45 2.767 
SO a none 

A1. I • 957 .181 .023 .030 .043 . 122 .072 
Cl 0.03 

.039 .011 .003 .001 BaO 0.15 
SrO 0.08 
LiaO trace 

4 9 56.62 16. 74 4.94 3. 27 4.08 7.39 3.50 l. 97 0.92 1.15 trace 0. 15 100.73 2.768 

A3. III .944 .164 .031 .046 .102 .132 .056 . 021 -- .002 
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35 II.115.3.114. Q 7.14 di 3.52 Hurricane Rid~e, W. H. Melvine: J. P. Iddings, Monzonite. In ,V. T., 
or 17.79 hy 8. 69 Crandall BaSin, U.S. G. S. Mon. 32 ub 3:3.01 mt 5.57 
un20.95 il 1. 22 Yellowstone (II), p. 261, 1899. 

up 1. 34 National Park. 

p. 275. 

36 1111.5.3.(3)4. Q 1. 92 dl 1. 79 Hurricane Rid~e, L. G. Eakins. J. P. lddin§s, Diorite. Facies of 
or 21.68 hy 8. 44 Crandall Basm, U.S. G .. Mon. 32 ~bro. ub 35.63 mt 3. 71 
U1123.07 ll 1. 52 Yellowstone (II), p. 261, 1899. In .T., 

up 1. 01 National Park. 
p. 275. 

37 II.5.3.114. Q 3.96 di 1. 79 Hurricane Rid~e, L. G. Eakins. J. P. Iddings, Orthoclase InW.T., 
or 17.79 lly 10.54 Crandall Basm, U. S. G. S. Mon. 32 ~abbro-ub 35.11 mt 4.64 
!lll22.52 il 1. 67 Yellowstone (II), p. 260, 1899. iorite. 

up 1. 68 National Park. 

p. 275. 

38 11.5.3.4.0 Q 1. 56 di 3.16 Hurricane Rid~e, L. G. Eakins. J. P. Iddings, Orthoclase InW.T., 
or 15.57 hy 11.:31 Crandall Basm, U. S. G. S. Mon. 32 gabbro-ub 36.16 mt 3. 48 
!lll23.07 il 1. 52 Yellowstone (II), p. 260, 1899. diorite. 

up 1. 34 National Park. 

p. 275. 

39 n .. 5.3.(3)4. ' 
Q 0.36 di 5. 75 Hurricane Ridge, L. G. Eakins. J. P. Iddings, Orthoclase InW.T., 
or 18.35 hy 13.57 Crandall BaSin, U. S. G. S. Mon. 32 basalt. ub 29.34 mt 5. SO 
un24.19 II 1. 37 Yellowstone (II), p. 260, 1899. 

ap 1. 01 National Park. 

p. 275. 

40 II. 115.3.114. Q 6.00 lly 8.46 Indian Peak, L. G. Eakins. J. P. Iddings, Basalt-glass ·lnW.T., 
or 17.79 mt 7.19 Crandall Basin, U. S. G. S. Mon. 32 breccia. ub 30.92 il 0. 91 
!Ul23.35 up 1. 34 Yellowstone (II), p. 260, 1899. 
c 0.92 National Park. 

p. 275. 

41 II.5.311.4. Q 0.60 di 8.31 Timber Creek, L. G. Eakins. J. P. lddin§s, Basalt. In ,V. T., 
or 11.68 hy 13.77 Crandall Basin, U. S. G. . Mon. 32 ub 28.82 mt 6. 26 
!lll27.52 il 0. 76 Yellowstone (II), p. 260, 1899. 

ap 0.67 National Park. 

p. 275. 

42 II.(4)5.3.4. Q 6.66 di 6. 48 Dunraven Peak, F. A. Gooch: J .. P. Iddings, Pyroxene In \V. T., 
or 10.01 hy 14.59 Yellowstone U.S. G. S. B'. 148, andesite. ub31.96 mt 3. 48 
!lll22.52 il 1. 82 National Pa1'k. p. 135, 1897. 

p. 275. 

up 1. 34 

43 II.5.3(4).411• Q 2.58 di 0.89 Mount Washburn, J. E. Whitfield. J. P. Iddin§s, Basalt. No TiO.,? 
or 8.34 hy 11.74 Yellowstone U. S. G. . B. 148, In W. T~, ub 35.11 mt 6.50 
an33. 64 up 0.34 National Park. p. 136, 1897. 

p. 275. 

44 II.5.3.114. or 17.79 di 4. 94 Beams Hill, H. N. Stokes. T. A. Ja~gar, Gabbro. InW.T., 
ub 33.54 ~f 1&·~~ Sunlight Valley, U. S. . S. B. 168, an21. 68 

mt 4. 64 Yellowstone p. 95, 1900. 
il 1. 67 National Park. 
ap 1.01 

p. 275. 

45 II.5.3.(3)4. Q 3.84 dl 12.31 S tinkingwater W. H. Melville. J. P. Iddings, Basalt. InW.T., 
or 14.46 hy 7. 50 Canyon, U.S. G. S. B. 148, ub 25.15 mt 5.SO 
U1124.46 il 1. 37 Yellowstone p. 135, 1897. 

lun 2. 24 National Park. 
up 0. 67 

p. 275. 

46 II.5.3.4.0 or 11.12 di 5. 56 Shoshone Canyon, W. F. Hille- T. A. Ja&ar, Diabase. InW.T., 
ab 38.78 ~f ~: ~t Yellowstone brand. U.S. . S. B. 168, U1123.35 

mt 4.87 National Park. p. 96, 1900. 

p. 275. 

il 1. 82 
ap 0. 67 

4?a II.5.311.4. Q 4.14 hy 6.90 Yellowstone J. E. Whitfield. J. P. Iddin§s, Basalt. Iron bear· 
or 9. 45 il 2. 13 Canyon, U. S. G. . B. 148, InW.T., ub 35.63 hm 7. 24 
!Ul 27. so tn 2. 74 Yellowstone p. 135, 1897. 

ap 1.01 National Park. 

mg. 
p. 275. 

48 1111.5.(2)3.(3)4. Q 3.96 di 9. 07 Babcock Peak, H. N. Stokes. W. Cross, Monzonite. InW.T., 
or 21.68 hy 0.10 La Plata Moun- U. S. G. S. Fol. 60, ub 37.73 mt 4. 64 
!lll19. 46 il 1. 67 tains, Colorado. p. 6, 1899. 

hm0.48 

p. 277. 

ap 1. 01 

49 II.(4)5.3.4. Q 8. 64 di 9.91 ·Buckskin Gulch, W. F. Hille- H. B. Patton, Hornblende 
or 11. 68 hy 7. 75 Alma District, brand. . Col. G. S. B. 3, porphyrite. ub 29.34 mt 7.19 
an 24.19 Colorado. . 81 1912. p 
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CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. ANDASE-Continued. 

No. Si02 Al203 Fe20 3 FeO MgO CaO Na20 K20 H20+ I-120- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

---------------------- ------
50 55.65 17.04 2.81 5.17 3.42 6. 82 3.27 2.29 1. 49 0.46 0.90 0.37 0.20 SO a none 100.02 2.783 

NiO none 
BaO 0.08 

A1. I .928 .167 .017 .072 .086 .. 121 .053 .024 .011 .003 .003 SrO 0.05 
LhO trace 

51 47.32 16.71 6.92 5.94 5.69 8.51 2. 70 2.02 1. 04 0.24 1. 50 0.96 0.08 CO a none 99.95 2.949 
SOa 0.19 
Cl trace 

A1. I • 789 .164 .043 .082 .142 .151 .043 . 021 . 019 .007 .001 BaO 0.07 
SrO 0.06 
Li20 trace 

52 53.'60 17.89 4.20 5.45 3.77 7.53 2.91 1. 98 0.64 0.55 0.74 0.30 0.18 C02 0.25 100.27 
Zr02 0.03 
F 0.02 

Al. I .893 .175 .026 .076 .094 .134 .047 .021 .009 .002 .003 s 0.05 
Cr20a trace 
V20s 0.03 
NiO none 
BaO 0.08 
SrO 0.07 

58 52.97 18.31 1. 86 6. 73 3.04 6.51 3.74 3.35 0.31 0.44 1. 04 0.81 0.09 Zr02 0.05 99.57 
BaO 0.18 
SrO 0.14 

Al. I .883 .• 179 .012 .093 .076 .116 .060 .035 . 013 . 006 . 001 

54 48:76 15.89 6.04 4.56 5.98 8. 15 3.43 2.93 1. 48 0.40 1. 65 0.60 0.13 Zr02 none 100.23 
BaO 0.17 
SrO 0.06 

Al. I .813 ' .155 .037 .063 .150 .145 .055 .031 . 021 .004 .002 Li20 none 

55 55.46 18.15 3.93 3.42 3.19 7.37 3.44 2.14 0.38 0.24 1. 20 0.38 0.21 C02 none 99.62 
Zr02 none 
s 0.04 

Al. I .924 .178 .024 .047 .080 .132 .055 .022 . 015 .003 .003 .BaO 0.07 

56 55.04 20.45 2.09 2. 71 1. 63 5.82 4.92 4. 29 0.69 0.10 1. 17 0.37 0.26 C02 none 99.77 
Zr02 none 
s 0.04 

Al. I .917 .200 .013 .038 . 041 .104 .079 .046 .015 .003 .004 BaO 0.19 

57 54.86 19.33 3.35 2.59 3.05 7.69 4.38 2.33 0.80 0.16 1. 32 0.41 0.22 C02 none 100.72 
Zr02 none 
s 0.06 

Al. I .914 .190 .021 .036 .076 .138 .071 .024 . 016 .003 .003 BaO 0.17 

58 52.38 18.79 2.88 4.90 4.91 7.70 3.99 1. 76. 0.53 1. 22 0.56 0.18 BaO 0.11 99.91 

A2. II .873 .174 .018 .068 .123· .137 .064 . 019 . 015 .004 .003 

59 52.37 17.01 1. 44 5.89 6.86 7.59 3.51 1.59 1. 29 1. 60 0.32 C02 0.37 99.90 
Cl trace 

.05. ·I 
BaO 0.06 

A2. I1 .873 .167 .009 .082 .172 .135 .017 .020 .005 

60 52.27 17.68 2.51 5.00 6.05 8.39 4.19 1. 58 0.82 1. 49 0.23 C02 trar.e 100.27 
Cl trace 
BaO 0.06 

A2. II .871 .173 .016 .069 .151 .150 .068 .017 . 019 .003 

61 51.57 17.72 6.24 1. 78 4.91 8.82 3.59 1. 99 0.64 1. 43 0.45 C02 0. 58 99. 88. 
BaO 0.16 

f:·' 

A2. II .860 .174 .039 .025 .123 .157 .058 • 021 . 018 .006 

62 51.68 15.05 5.22 5.64 5.63 8.30 3·. 75 1. 39 0.62 0.72 1.54 0.45 0.12 C02 none 100.11 

A2. II .861 .148 .033 .078 .141 .148 .061 .015 .019 .003 .002 

63 48.21 17.96 5. 18 4.47 4. 11 9.72 3.68 2.99 1.41 0.21 0.84 0.58 0.31 C02 none 99.74 
Zr02 none 
SO a none 

A1. I .804 .176 .033 .063 .103 .173 .060 .032 .010 ·. 004 .. 004 BaO 0.07 
SrO trace 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 4. DOSODIC.. ANDOSE-Continucd. 

No. Symbol. Norm. Locality. AJ?.alyst. Reference. Rock name. Remarks. 

50 11.(4)5.3.114. Q 7.92 dl 4. 76 Black Face, \V. F. Hille- W. Cross,. Camp toni tic In W. T., p. 277. 
or 13.34 hy 12.48 Tellmide, brand. U. S. G. S. B. 168, lam pro-nb 27.77 mt 3.94 
an 25.02 il 1. 67 Colorado. p. 163, 1900. phyre. 

up 1. 01 : 

; 

51 II(IIJ).5.3(4).114. Q 0.84 dl 6.18 Near Mount H. N. Stokes. \V. Cross, Gabbro· In W. T., p. 277. 
or 11.68 hy 14.04 Sneffels, U. S. G. S. Fol. 57, porphyry. nb 22.53 mt 9.98 
an 27. SO il 2. 89 Telluride, p. 7, 1899. 

up 2.35 Colorado. 

.. 
Diorite. 52 II.( 4)5.3( 4).4. Q 6. 78 dl 4. 51 Lost Trail Creek, C. Palmer. Vil. Cross, 

or 11.68 hy 13.02 San Cristobal ·U.S. G. S. rec.lab. .. au 24.63 mt 6.03 .. .. 
an 29.75 it 1. 37 ~uadrangle, 

ap o. 67 .~olorado. 
.. · . 

.. .. 

53 II.5.3.(3)4. or 10:46 dl 2. 78 Saddle Mountain, W. F. Hille- W. Cross Basalt. In W .. T., p. 277. 
nb 31.44 ~r 1~ .. g~ Pikes Peak, brand. u. s. G. s. B. 148, an 23.35 

mt 2. 78 Colorado. p. 163, 1897 .. .. 
ll 1. 98 
ap 2.02 .. 

54 II11.5.3.114. or 17.24 di 13.71 Saddle Mountain, W. F. Hille- W. Cross, Basalt. In W. T., p. 277. 
nb 26.96 ol 6. 71 Pikes Peak, brand. J. G., V, an 19.18 mt 8.58 
no 0.99 il 3.19 Colorado. p. 689, 1897. 

ap 1. 34 

55 II. ( 4)5.311.4. Q 8.88 di 4. 60 Ortiz Mountains, M. W. Adams. I. H. Ogilvie, Diorite. 
or 12.23 hy 7. 29 n. Albuquerque. J. G., XVI, nb 28.82 mt 5.57 
an 28.08 il 2. 28 New Mexico. p. 234, 1908. 

ap 1. 01 

56 (I)II.5.(2)3.(3)4. or.25. 58 di 4. 26 Ortiz Mountains, M. W. Adams. I. H. Ogilvie, Diorite. 
ab :16.15 ol 2. 81 n. Albuquerque, J. G., XVI, nn 20.85 mt 3.02 
no 2.84 II 2.28 New Mexico. p. 233, 1908. 

ap 1.01 

57 11.5.3.4.0 Q 2.58 di 7.13 Ortiz Mountains, M. W. Adams. I. H. OgilVie, Diorite. 
or 13.34 hy 4. 44 n. Albuquerque, J. G., XVI, 

v ab 37.20 mt 4.87 
an 26.41 il 2. 43 New Mexico. p. 234, 1908. 

a 1. 01 

58 11.5.3.4.0 or 10.56 di .5.13 Rio Grande Canyon, L. G. Eakins. J. P. Iddings, . Basalt. .Also in U.S.G.S. 
nb 33.54 hy 12.46 New Mexico. A. J. S., XXXVI, B. 66, p. 30, un 28.08 ol 1. 73 

mt 4.18 p. 220, 1888. 1890. 
il 2.28 In W. T., p. 277. 
ap 1.34 

59 1111.5. 3. 4. or 9.45 dl 9.18 Rio Grande Canyon, L. G. Eakins. J.P. Iddi~s, .Quartz Also in U.S.G.S. 
nb 29.34 hy 15.25 New Mexico. A. J. S., XXVI, basalt. B. 66, p. 30, an 26.13 of 3. 74 

mt 2.09 p. 220,1888. 1$90. 
il 3.04 In W. T., p. 277. 

60 11.5.3.4.0 or 9.45 di 13.81 Rio Grande Canyon, L. G. Eakins. J.P. IddiJfs' Quartz Also in U.S.G.S. 
nb 35.37 ol 9 .. 19 New Mexico. A. J. S., XXVI, basalt. B. 66, p. 30, an 24.46 mt 3. 71 
no 0.14 il 2.89 p. 220, 1888. 1890. 

In W. T., p. 277. 

61 11.5.3.4.0 Q 0.66 di 13.39 Rio Grande Canyon, L. G. Eakins. J.P. Iddi~s, Quartz Also in U.S.G.S. 
or 11.68 hy 6.10 New Mexico. A. J. S., XXVI, .. basalt. B. 66, p. 30, ab 30.39 mt 3.02 

I au 26.41 il 2. 74 p. 220, 1888. 1890. 
hm4.16 In W. T., p. 277. 

62 11(111).5.3.4. Q 1. 56 .dl 14.71 Barilla Mesa, G. Steiger. J. B. Mertie, Basalt. 
or 8.34 hy 10.84 Colfax County, U. S. G. S. rec. lab. ab 31.96 mt 7.66 
rut20.02 il 2.89 New Mexico. 

np 1. OJ 

63 1111 .5(6).3.114. or 17.79 dl 16.90 Mount McKensie, G. Steiger. D. W. Johnston, Gabbro· 
nb 19.311 ol 3.86 Cerillos Hills, Sch. Min. Q., XXV, porphyry. rm 23.35 mt 7.6{i 
no 6.53 il 1. 52 New Mexico. p. 82,1904. 

up 1.34 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp. gr. 

------ ---------- --- ---------

64 61.60 17.34 2.22 2.73 2.46 4.92 5.10 2.16 0.51 0.12 0. 73 0. 24 SOa none 100.13 2. 63 
Cl trare 

A2~ II 1.027 .170 .014 .038 .062 .088 .082 .024 . 009 . 002 

65 57.64 17.07 3.07 5.15 2.80 5.55 4.20 2. 14 0.05 0.09 1. 57 0.37 0.08 C02 none 99.83 2. 74 
803 none 
Cl trace 

Al. I .961 .167 .019 .072 .070 .099 .068 .023 . 020 .003 .001 BaO O.Ofi (99.85) 
SrO none ... 

66 56.51 16. 28 2.93 5. 13 4.12 6. 10 3.94 2.18 0.40 0.10 1. 50 0.30 0.08 C02 none 99.57 2. 77 
SOa none 
Cl trare 

A2. II .942 .160 .018 .071 .103 . 109 .064 .023 . 019 .002 .001 

~ 

67 53.97 16.00 4.56 3.63 6.36 7.47 4.38 1. 23 1.31 0.03 1. 46 0.10 C02 none 100.50 
SO a none 

.157 .159 '.134 . 013 
Cl trarc 

A2. II .900 .029 .050 .071 . 018 .001 

68 51.53 18.21 4.59 5.46 4. 99 8.05 3.45 1. 67 0.31 0.20 1. 50 0.36 0.10 C02 none 100.42 2.82 
SOa none 

.179 .125 .144 . 018 
Cl trace 

A2. II .859 .029 .076 .. 056 . 019 .003 .001 

69 59.44 17.40 3.30 2. 77 1.81 6.51 4. 22 ·3.12 0.56 0.06 0.66 0. 28 0.17 C02 none 100.44 
F trace 
s 0.02 

Al. I .991 .171 .021 .039 .045 .116 .0,68 .033 .008 .002 .002 BaO 0.07 
SrO 0.05 

70 56.63 16.81 3.62 3.44 4.23 7.53 3.08 2. 24 0.51 0.80 0.67 0. 16 0. 23 C02 none 100.14 
FeS2 0.06 

.165 .106 .134 . 050' . 024 . 008 . 001 . 003 
V20a 0.04 

AI. I .944 .023 .048 DaO 0.09 
SrO trace 

71 56.07 19.06 5.39 0.92 2. 12 7.70 4. 52 1.24 0.99 1. 24 0. 16 0.23 99.64 

A2. II .935 .187 .034 .011 .053 .138 .073 . 013 . 016 . 001 . 003 

I 
72 51.54 20.31 4.65 3.56 3.16 9.55 4.29 2.47 0.34 0.32 0.57 0.32 101.07 

B2. III .859 .199 .029 .049 .079 .171 .069 .026 .004 .004 .005 

73 56.03 18.31 3.47 4.42 3.64 7.43 3.60 1.·18 0.31 0.1?. 1. 24 0.13 0.11 C02 none 99.99 s traeP. 
BaO trace 

A2. I1 .934 .180 .022 . 061 • 091 .133 .058 ·. 013 .016 .001 .002 SrO trace 
Li20 trace 

74 49.64 19.78 1.89 4.76 3.33 6. 77 4. 83 1.95 2.65 0.02 3.53 0.67 0.17 C02 none 99. 99 
I 

A2. II .827 .194 .012 .066 .083 . 121 .077 • 021 • 044 . 005 .002 

75 56.90 18.17 1.23 5.88 4.36 6.51 3.23 1.57 0.77 0. 12 0. 84 0. 10 0.21 C02 0.08 100.15 2.793 
SrO 0.18 

A2. II .948 .178 .008 .082 .109 .116 .052 .017 .011 .001 .003 

76 54.06 18.75 4.64 3. 10 2.75 7.35 4. 60 3.00 0.41 0. 10 0.80 0.55 trace C02 0.11 100.22 2. 819 

A2. II .901 .182 .029 .043 .069 .131 • 074 . 032 .010 .004 -

77 50.89 17.00 0.97 7. 60 5.41 9.82 3. 35. 1. 31 1. 14 0.06 0. 80 0.19 0.14 C02 0.28 99.39 s 0.43 

B 2. III .848 .167 .006 .106 .135 .175 . 054 . 014 .010 .001 .002 



SUPERIOR ANALYSES OF FRESH ROCKS. II.5.3~4. · 489 

ORDER 5. PERFELIC. GERMANARE-Continued. 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

(!)II.( 4)5.(2)3.4. Q 10.20 eli 3.56 Mormon Mountain, H. H. Robinson. H. H. Robinson, Pyroxene 
or 13.34 hy 6.48 San Francisco U. S. G. S. P. P. 76, latite. 
nb 42.97 mt 3.25 Mountains, p. 136, 1913. 1\11 17.79 il 1:87 

ap o. 67 Arizona. 

64 

II.(4)5.3.4. Q 8. 76 eli 2.94 San Francisco Peak, H. H. Robinson. H. H. Robinson, Augite 
or 12.79 hy 10.06 San Francisco U. S. G. S. P. P. 76, andesite. 
ab 35.63 mt 4.41 Mountains, p. 142, 1913. 
(Ill 21.13 il 3.0-1 

ap 1. 01 Arizona. 

05 

II.115.3.4. Q 6.•12 di 6.52 Kendrick Peak, H. H. Robinson. H. H. Robinson, Augite 
or 12. 79 hy 11.56 San. Francisco U. S. G. S. P. P. 76, andesite. 
nb 33.54 mt 4. lR Mou n.tains, p. 144, 1913. 
(Ill 20.29 il 2. 89 

ap o. 67 Arizona. 

66 

II11.5.3.4". Q 1. 80 fll 12. ii6 Bill Williams ·H. H. Robinson. H. H. Robinson, Andesite-
or 7.23 hy 10.46 Mountain, U. S. G. S. P. P. 76, basalt. 
ah 37.20 mt 6. 73 San Francisco p. 147, 1913. an 20.29 il 2. 74 

np 0.34 Mountains, 

67 

Arizona. I 

II.5.3".4. Q 1. 32 ell 6. 42 Bill.Williams H. H. Robinson. H. H. Robinson, Andesite-
or 10.01 hv 13.27 Mountain, San U. S. G. S. P. P. 76, basalt. 
ab 29. 3•l nit 6. 7:.! 
nn29.19 il 2.89 Francisco Moun- p. 145, 1913. 

ap 1. 01 tains, Arizona. 

68 

II.( 4)5,."3.114. Q, 8. 94 dl 8.68 Jumbo Mine, G. Steiger. C. W. Wright, Granodiorite. 
or 18.35 hv 1. 93 Prince of Wales U.S. G. S. P. P. 87, 
ab 35. G3 nit 4. 87 
an 19.46 il 1. 22 Island, p. 34,1915. 

69 

np O.G7 Alaska. 

II.(4)5.3.114. Q 9.12 eli 8.83 Delarof Harbor, W. F. Hille- G. F. Becker, Augite- In W. T., p. 277. 
or 13.:34 hy 9. 05 Unga Island, brand. U. S. G. S. A. R. 18, bronzite 
ab 26.20 mt 5.34 
an 25.30 il 1. 22 Alaska. (III), p. 55, 1898. andesite. 

70 

ap 0.34 

"II.( 4)5.3.4(5). Q 7.80 di 6.91 Bogoslof Island, T. M. Chatarcl. G. P. }.ferrill, Hornblende Also G. S. 
or 7.23 hy 2.10 Alaska. Pr. U.S. Nat. Mus., andesite. Becker, 
ab 38.25 it 2.13 
an 28.08 hm 5.39 VIIl, p. 33, 1881J. U.S. G. S. 

tn o. 39 A. R. 18 (III), 
ap 0.31 ~- 5~ 1898. 

InN' .. ,p.277. 

71 

II.5.3.4.0 ·or 14. •Hi eli 12.01 Bogoslof Island, T. M. Chatard. G. P. Merrill, Hornblende Also G. F. 
ab 29.(i0 ol ;.;, .~4 Alaska. Pr. U. S. Nat. Mus., andesite. Becker, an 28.91 mt G. 73 
nc 3.55 il o. 1\1 ·vin, p. 33, 1885. U.S. G. S. 

ap 1.3.J A. R. 18 (III), 

72 

p. 58, 1898. 
In W. T., p. 277. 

II.( 4)5.3( 4) .4". Q 9.18 eli 4. 70 Kalinai Pass, H. ·N. Stokes. .T. E. Spurr, Au!rlte In ,V. T., p. 277. 
or 7. 23 hy 10.14 Aleutian Penin- A. G., XXV, a~eutite. ab 30.39 mt 5.10 
an 30.30 il 2. 43 sula, Alaska. p. 233, 1900. 

73 

11p 0.34 

II.5.3.4.0 or 11.68 di 1. 76 Boston Mine: J. G. Fair- A. Knopf, Albite 
ab 38.77 ol 6. 44 Juneau, child. U.S. G. S. B. 502, diorite. an26. 69 mt 2. 78 
no 0.85 il 6. 69 Alaska. p. 28, 1912. 

74 

ap 1. 68 

!1.(4)5.3(4).4. Q 8.22 di 0.92 Slesse Mountain, M. Dittrich. R. A. Daly, Diorite. 
or 9. 45 hy 1!!.15 Skagit Range, Can. G. S. Mem. ab 27.25 mt 1. 86 
an 30.30 il 1. 67 British Columbia. 38, (l), p. 533, 1912. 

75 

up 0. 34 

11.5.113.4. or 17.79 di 9.33 Similkameen M. Dittrich. R. A. Daly, Monzonite. Contact. 
ab 38.77 hy 2. 76 Laccolith, Can. G. S. Mem. Cf. No. 30, an 21.13 ol o. 28 

mt 6. 73 Okanagan Range, 38 (1), p. 457,1912. 1.4.3.4. 
il ]. 52 British Columbia. 
ap 1. 34 

76 

II(III).5.3( 4).4. or 7. 78 di 16.73 War Eagle mine, M. F. Connor.· R. ,V. Brock, Porp yrite. Pers. com. 
ub 28.30 hy 4. 28 Trail Creek Dis- Can. G. S. rec .. lab. an 27.52 ol 9. 62 

mt 1. 39 trict, British 
il 1. 52 Columbia. 
ap 0.34 

77 
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7 8 50.60 18.61 1. 51 7. 45 6.05 8.30 3.80 0. 80. 2.89 0. 16 0:34 0.07 0. 11 Cl trar:e 100.71 s 0.02 

A 2.ll .843 .182 .009 .104 .151 .148 .061 .009 .004 -· .002 

79 49.41 18.08 5.93 4. 08 4. 61 10. 10 3.48 1. O'i. 1.59 0. 04' 0.95 0.09 99.37 .. :;,-

B2.ill .824 .177 .037 .057 .115 .180 .056 .011 ,. .. 012 . 001 

80 48. 68 18.05 3.41 6.44 2.'82 10.00 3.18':. 1. 6o' 2.40 0.80 2.01 0. 20 99.59 2.91 .. . .. 
A2.1I . 811 .177 .021 .089 .071 .179 .051 .017 .010 . 014 .003 

81 54.50 14.43 2. 17 8.80 ·4.24 8.01 3.05 . '1. 29 1. 09 0;29 1.69 0.21 0. 10 SOa 0.11 100.13 
NiO none 

A1. I .908 .141 .014 .122 .106 .143 .049 
BaO 0.06 

.014 . 021 .001 . 001 SrO 0.09 

82 .56.85 18.31 2.88 3.15 3.92 7. 20 3.89 1.23 0.95 0. 16 1.08 0.22 trace C02 no no 99. 88 
s none 

A1. I .948 .179 .018 .044 .098. .129 .063 . 013 .QU .002 - Cr20s none 
B:\0 0.04 
SrO trace 

83 52.99 16. 71 3.80 3.55 6.95 8.49 3.56 1.29 0.59 0.18. 1.18 0.4? trace C02 none 99.92 
Cl trare 

Al. I .883 .164 .024 .050 .174 .151 .057 .014 . 015 .003 
s none - Cr20s none 

I NiO 0.02 
... · BaO 0.07 

SrO 0.12 
Li20 none 

84 57.59 16.49 1. 22 4.89 7.72 7.40 3.62 0.99 0.86 100.78 

A3.m .960 .161 .007 .068 .193 .132 .05~ .011 

85 57.37 15.66 2.06 4.46 8.84 4.94 3.05 1. 54 0.61 0.12 0.60 0.02 0.27 NiO 0. 41 99.92 2.830 

A2. II .956 .153 .013 .062 . 221 .088 .049 .Q16 .008 - .004 

86 57.25 16.45 1.67 4.72 6. 74 7.65 3.00 1. 57. 0.40 0.60 0.20 0.10 BaO none 100.35 
SrO trace 

A2. II .954 .161 .010 .065 .169 .136 .048 .017 .008 .001 . 001 
LhO none 

87 56.70 15.75 1. 29 5.32 7.16 7.67 3.36 '1. 56 0.30 0.65 0.20 0.19 Cr20a trace 100.18 
BaO 0.03 

A2. II .945 .154 .008 .074 .179 .137 .054 .017 .008 . 001 .003 
SrO trace 
LhO trace 

88 56.53 17.50 1. 35 5.03 5.94 8.07 3.51 1. 55 0.27 0.54 0.15 0. 12 BaO trace 100.56 
LhO trace 

A2. II .942 .171 .009 .070 .149 .144 .056 ' .017 .007 .001 .002 

89 56.18 16.59 1. 51 5.51 7.26 7.64 3.58 1.47 0.42 100.16 

A3. HI .936 .162 .009 .076 .182 .136 .058 .016 
1 

90 55.93 17.34 '1. 50 5.20 7.29 8.04 3.32 1.35 0.26 100.23 

A3. III .932 :170 .009 .072 .182 .143 .053 .015 

91 57.11 17.7~ 3.54 2.74 3.41 7.21 3.81 1. 86 0.98 0.95 0.26 0.33 BaO 0.03 100.01 
SrO trace 

A2. II .952 .174 .022 .038 . 085 .128 . 061 .020 . 012 .002 .005 

92 52.63 17.62 6.49 . 3.10 5.64 8.62 3.38 1.73 0.79 0.07 ·0.47 trace SO a trace 100.58 
BaO 0.04 
SrO trace 

A2. II .877 .173 .041 .043 .141 .153 .055 .019 .001 .003 - Li20 trace 

93 55.40 15.32 2.70 5.49 5.75 9.90 2.89 1.52 0.38 0.03 0.60 0.22 0.11 BaO 0.07 100.38 
SrO none 

A2. II 
L120 trace 

·.923 .150 .017 .076 .144 I .177 .047 .016 .008 .002 .002 
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78 II.5.3(4).4(5) .. or 5.00 di s. 23 Lillooet, l\1. F. Connor. A. l\1. Bateman, Diorite. 
nb 31.96 hy 7. 40 British Columbia. Can. G. S. rec. lab. (Ill 31; 14 ol 11.67 

mt 2.09 
il 0.61 

79 II11.5.3( 4) .4:'. Q 0.48 di 15. 2S Olivine Ridge, M. F. Connor. C. Camsell, Augite Pers. com. or 1\.12 hy 5. 5:3 Tulameen Dis- ·can. G. S. Mem. 26. syenite. £1b 29.34 mt 8.58 
(11130.58 il 1. 82 trict, British ·P· 71, 1913. 

Columbia. 

80 II .5.3( 4) .4. Q 1.80 di 5.32 Mount Tolmie, l\1. F. Connor. C. H. Clapp, Gabbro- · 
01' 9. 45 by 12.50 Victoria District, Can. G. S. Mem. 36, diorite (lb 26.72 mt 4.87 
on 30.30 il 1. 52 Vancouver Island, p. 59,1913. gneiss. 

up. 4. 70 British Columbia. 

81 II(III) .( 4)5.3.4. Q 7.08 di 14.29 Clalum Ridge, G. Steiger. G. 0. Smith, Basalt. 
or 7. 78 hy 15.12 Kittitas County, U.S. G. S. Fol. 106, ab 2.'>.68 mt 3.2.'i 
an 21.68 il 3.19 Washington. p. 8, 1904. 

up o. 34 

82 II.( 4)5.3'i.411• Q 9.36 di 4.16 Llao Rock, H. N. Stokes .. H. B. Patton, Secretion 
or 7. 23 hy 9.52 Crater Lake, U. S. G. S. P. P. 3, in dacite. ab 33.01 mt 4.1R 
an 28. 63' il 2.13 Oregon. p. 140, 1902. 

ap p.67 

83 II11.5.3.4. Q 2.28 di 10.47 ·Red Cone, H. N. Stokes. H. B. Patton, Basalt. 
or 7. iS hy 13.96 Crater Lake, U. S. G. S. P. P. 3, ab 29.87 mt 5.57 
an 25.85 il 2.28 Oregon. p. 161, '1902. 

ap 1.01 

84 II11.5.311.411• Q 4.08 dl 8.96 Silver Lake, W. F. Hille- J. S. Diller, Quartz In W. T., p. 279 
or 6.12 hy 23.03 n·. Lassen Peak, brand. U.S. G. S. B. 79, basalt. ab 30.39 mt 1. 62 
an 25.38 California. p. 29, 1891. 

85 II".( 4)5.311.4. Q 7. 44 hy 28.04 South of Burns W. H. Melville. G. F. Becker, Basalt. In W. T., p. 277 
or 8. 90 . mt 3. 02 Valley, Cali- U.S. G. S. Mon. 13, (lb 25.68 il 1. 22 
Oil 24.46 . fornia. p. 159, 1888 .. 

86 II".( 4)5.3( 4).4. Q 7.08 dl 8. 31 Snag Lake, W. F. Hille- J. S. Diller, Quartz Also in 
or 9.45 hy 19.25 Cinder Cone, brand. A. J. S., XXXIII, basalt. U.S. G. S. ab 25.15 mt 2.32 
an 26.69 il 1. 22 California. p. 49, 1887. B. 79, p. 29, 

ap 0. 34 1891. 
In W. T.,·p. 279 

87 II(II_I).5.3.4. Q 3.90 di 11.44 Cinder Cone, W. F. Hille- J. S. Diller, Quartz Bomb. 
or 9.45 hy 20.04 California. brand. U.S. G. S. B. 79, basalt. In W. T., p. 279 ab 28.30 mt 1.86 
an 23.07 il 1. 22 p. ~9, 1891. 

ap 0.34 

88 II.5.311.4. Q 3. 72 di 9.67 Cinder Cone, W. F. Hille- J. S. Diller, Quartz In W. T., p. 279 or 9. 45 hy 17.41 California. brand. U. S. G. S. B. 79, basalt. (lb 29.34 mt 2.09 
au 27.24 il 1. 06 p. 29, 1891. 

(lp 0.34 
I 

89 II".5.3.4. Q 1.14 di 10. 75 Lake Bidwell, W. F. Hille- J. S. Diller, Quartz In W. T., p. 279 
or 8. 90. hy 21.86 Cinder Cone, brand. U. S. G. S. B. 79, basalt. ab 30.39 mt 2. 09 
an 24.46 California. p. 29, 1891. 

90 II11.5.3( 4).4. Q 2.04 di 9. 21 Cinder Cone, W. F. Hille- J. S. Diller, Quartz In '\V. T., p. 279 or 8. 34 hy 22.06 California. hrand. U.S. G. S. B. 79, basalt. ab 27.77 mt 2. 09 
an 28.36 p. 29, 1891. 

91 II.(4)5.3.4. Q 9. 48 di 6.15 Mill Creek, T. M. Chatard. J. S. Diller, Hypersthene In W. T., p. 279 or 11.12 hy 6. 79 Shasta County, U. S. G. S. B. 148, andesite. (lb 31.96 mt 5.10 
an 25.85 il 1. 82 California. · p. 196, 1887. 

up 0.67 

92 II.5.311.4. Q 3.12 di 8.86 Burney Butte, R. B. Riggs. J. S. Diller, Basalt. In W. T., p. 27 or 10.56 hy 10.13 Shasta County, U. S. G.'S. B. 148, ab 28.82 mt 9. 51 
an 27.52 il 0.15 California. p. 200, 1887. 

(lp 1. 34 

9. 

93 II(III).115.311.4. Q 5.46 di 18.63 Near Emigrant w.·F. Hille- J. S. Diller, Gabbro. In '\V. T., p. 27 or 8.90 hy 12.39 Gap, Placer brand. U.S. G. S. B. 148, (lb 24.63 mt 3. 94 
an 24.19 il 1. 22 County, Cali- p. 212, 1887. 

up 0. 67 f9rnia. 

9. 
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94 55.20 18.68 3.14 4.42 4.59 8.02 3.66 1. 01 0.51 0.92 0.24 0.14 BaO 0. 03 100.58 
SrO 0.02 

A2. II .920 .183 .020 . 061 .115 .143 ' .059 .011 .012 .002 .002 
Li20 none 

95 56.88 18.25 2.35 4.45 4.07 7.53 3.29 1. 42 0.50 0.24 0.45 0.30 0. 18 BaO 0.11 100.06 
SrO 0.04 

A2. II .948 .179 .015 .062 .102 .134 .053 .015 .006 .002 .003 
LhO trace 

96 50.56 14.71 3.54 8.90 4.07 7.58 2.94 2. 10 1. 12 1. 06 1.71 1.14 0.13 BaO 0.25 99.81 
SrO trace 

A2. II .843 .144 .022 .122 .102 .135 .047 .022 . 021 .008 .002 

,I 

97 55.86 19.30 0.91 4.78 2.94 7.31 3.52 1.52 1. 23 0.19 i.20 0.38 0. 16 C02 none 99.86 
NiO trace 

Al. I .931 .189 . 015 
FeS2 0.39 

.006 .067 .074 .130 .056 . 016 .003 .002 BaO 0.13 
SrO 0.04 

98 55.18 17.35 2. 77 3.90 4.80 7.98 3.42 1. 42 1.52 0.16 0.83 0.20 0.15 C02 none 100.09 
FeS2 0. 28 

.920 .120 .010 
NiO 0. 03 

Al. I · .170 . 017 .054 • 143 . 055 . 015 • 001 .002 BaO 0.04 
SrO 0.06 

99 56.81 18.36 2.48 3.94 4.75 6.43 4.18 1.36 1. 17 trace 0.25 99. 73 2. 74 

A3. III .947 .180 . 016 .055 .119 .114 .068 .015 - .002 

100 53.98 17.86 4. 61 2. 27 3.30 7.55 4. 19 2.59 0.50 0.56 1.10 0.61 0.13 C02 0. 21 100.06 
SO a 0.17 

A1. I .900 .175 .029 .032 .083 .135 .068 .028 . 014 .004 .602 
s 0.01 
BaO 0. 28 
SrO 0.14 

101 52.55 17.61 4.24 4.98 4.17 8.02 3.41 1. 49 2. 13 0.'25 0.86 0.36 0.23 C02 none 100.38 s 0.02 

Al. I . 876 . 173 .026 . 069 . 104 . 143 . 055 . 016 . 011 . 003 • 003 
BaO 0.04 
SrO 0. 02 
LhO none 

102 51.89 15.28 3.10 3.60 8.68 7.38 3.27 2.56 1.37 1.17 0.91 0.61 0.12 C02 none 100.21 
Zr02 trace 

A1. I .865 .150 .019 .050 . 217 .132 .053 
NiO 0.02 

.028 .011 .004 .002 BaO 0.15 
SrO 0. 09 

103 50.12 18.52 2.47 4. 11 2.68 8.99 5.22 1. 46 3.09 1.64 1. 33 0.18 trace SO a 0. 08 
Cr20a trace 

99.91 2. 732 

Al. I .835 .182 . 016 .057 .067 • 161 .084 
NiO none 

.016 .016 .001 - BaO 0.02 

104 49.60 16.56 4.28 4.44 5.38 9.22 3.31 1. 25 2.58 1.44 1. 86 0.30 0.08 SO a 0.17 100.55 2.825 
Cr203 0. 03 

Al. I .827 .162 .027 .062 .135, .164 .053 
NiO none 

. 013 .024 .002 .001 BaO 0.05 

105 56.40 15.99 3.26 3.82 3.54 6.98 3.83 1. 91 I 2.47 1. 14 0. 321 0.12 99.78 ~.797 

A2. II ,940 .157 .020 .053 .089 . 125 .062 .020 . 014 • 002 . 002 

106 58.07 15.83 2.97 3.89 5.56 6.70 3.89 1.73 0.23 0.18 1. 27 0.29 0.06 Cr20a 0. 01 100.79 
BaO 0.07 

Al. I .968 . 155 . 019 . 054 • 139 . 120 .063 
SrO 0.04 

. 018 . 016 . 002 . 001 Li20 ·trace 

107 51.98 17.20 8. 22 2.00 5.41 8.17. 3.84 0.90 0.62 0.36 0.99 99.69 2.72 

A2. II .866 .169 .051 .028 .135 .146 .062 .010 .005 .007 

108 51.82 18.13 0.75 6.88 7.81 8.60 3.74 0.91 0.€2 0.21 1. 06 0.01 s. 0.02 100.46 

A2. II .864 .178 .005 .096 .195 .154 .060 . 010 . 013 -
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94 II.115.3( 4).411 • Q 6.30 di 5.13 Bidwell's road, W. F. Hille- J. S. Diller, Hypersthene In W. T., p. 279. 
or 6.12 hy 13.13 Butte County, brand. U.S. G. S. B. 148, andesite. ab 30.92 mt 4.64 
an 31.41 il 1. 82 California. p. 196, 1887. 

ap 0.67 

95 II.( 4)5.3( 4).4. Q 9.36 di 3.62 Franklin Hill, W. F. Hille- H. W. Turner, Hypersthene In W. T., p. 289. 
or 8.34 hy 14.25 Plumas County, brand. U.S. G. S. A.R.l7 andesite. ab 27.77 mt 3. 48 
an 30.86 il 0. 91 California. (I), p. 731, 1896. 

ap 0. 67 

96 II(III).5.3.114. Q 3. 78 di 7. 61 Near Mount Ingalls, W. F. Hille- H. W. Turner, Basalt. Also in A. J. S. 
or 12.23 hy 17.11 Pluma~ County, brand. U.S. G. S.A.R.l4 XLIV, p. 458, ab 24.63 mt 5.10 
an 20.85 il 3.19 California. (II), p. 491, 1894. 1892. 

ap 2. 69 In W. T., p. 279. 

97 II.( 4)5.3( 4).4. Q 8.40 di 0.68 Tuolumne River, W. F. Hille- H. \V. Turner, Diorite. In \V. T., p. 279. 
or 8.90 hy 13.40 Amador County, brand. U. S. G. S. A. R. 17 ab 29.34 mt 1.39 
an 32.53 il 2.28 California. . (I), p. 702, 1896. 

ap 1. 01 

98 II.( 4)5.311 .4. Q 6.66 di 8.90 Tuolumne River, W. F. Hille- H. W. Turner, Diorite In W. T., p. 279. or 8.34 lly 11.57 Amador County, brand. U.S. G. S. A. R. 17 porphyry. nb 28.82 mt 3.94 
an 27. SO il 1. 52 California. (I), p. 702, 1896. 

np 0. 34 

99 II.115.3.411• Q 5.2S dl 2. 00 Telegraph Canyon, C. Palache. Lawson and Palache, Andesite. or 8.34 hy 16.08 Berkeley Hills, Un. Cal., Dep. G., ab 35.63 mt 3. 71 
an26. 97 ap 0. 67 California. B. II, p. 426, 1901. 

100 II.5.3.4.0 Q. 2.40 dl 9. 29 Panamint Range, W. F. Hille- J. E. Spurr, U.S. G. S. Aleutite. 
or 15.57 hy 4. 00 California. brand. B. 228, p. 253, 1904. ab 35.63 mt 4.18 
an 21.96 il 2.13 

hm 1. 76 
ap 1. 34 

101 II.115.311 .4. Q 4. 56 di 6. 96 ·Fremont Peak, \V. F. Hille- J. E. Spurr, Quartz or 8. 90 hy 1Ui6 Mojave Desert, brand. U.S. G. S. B. 228, diorite. ab 2S. S2 mt 6.03 
an 28.36 il 1. (i7 California. p. 253, 1904. 

ap 1. 01 

102 II(III).5.3.(3)4. or 15.57 di 10.96 San Joaquin River, \V. F. Hille- H. Vil. Turner, . Basalt. In W. T., p. 279. ab 2i. i7 ~r ~: ~~ Madera County, brand. . U. S. G. S. B. 168, an 19.1S 
mt 4. 41 California. p. 218, 1900. 
il 1. 67 
up 1.34 

103 1!.511 .3.4. or S.90 di 17.09 Bella Vista Ranch, E. T. Allen. Haehl and Arnold, Diabase. .. ab 32.49 ol 1. 25 San Mateo Pr .. Am. Phil. Soc., an 22. SO mt 3. 71 
no 6. 25 il 2. 43 County, XLIII, p. 50, 1904. 

ap 0. 34 California. 

104 Jill .5.311 .4. Q 1. 86 di 13.34 Minde~r Hill, E. T. Allen. Haehl and Arnold, Diabase. or 7. 23 hy s. 82 San iateo Pr. Am. Phil. Soc., ab 2i. ii mt 6. 26 .. an 26.69 'il 3. 65 County, XLIII, p. 50, 1904. 
np 0.67 California. 

105 1!.(4)5.3.4. Q s. 28 di 11.09 Sutro Tunnel, G. E. Moore. G. F. Becker, Diabase Also in or 11. 12 hy 6.3S Washoe, Nevada. U.S. G. S. Mon. 3, (pyroxene Hague and ub 32.49 mt 4. 64 
an 20.85 il 2.13 Table I, 1882. andesite). Iddin~, 

U.S .. S. 
B. 17, p. 33. 
1885. 

In W. T., p. 279 

lOG II.(4)5.3.4. Q 8.16 dl 8.58 Tlamacas, F. N. Guild. F. N. Guild, Hypersthene or 10.01 hy 12.48 
ab 33.01 mt 4. 41 Popocatepetl, A. J. S., andesite. 
an 20.57 il 2. 43 Mexico. XXII, p. 164, 1906 .. 

np 0. 67 

107 11.115.311.4(5). Q 4. 74 di 5. 62 Cerro de Guadelupe, A. Rohrig. A. Hoppe in Basalt. In W. T., p. 279 or 5. 56 hy 10.90 Puebla, Mexico. Felix and Lenk, ab 32.49 mt 5. 34 
an 26.97 il 0. i(i Btr. G. Mex., 

hm 4. 4S II, p. 211, 1899. up 2.35 I 

108 Jill .5.3( 4).411 or 5.56 di 10.36 Higuera Plateau, F. Roel. E. Ordonez, · Basalt. ab 31.44 ~r 1:: ~~ an 30.02 n. Jorullo, Cong. G. Int., X, 
mt 1.16 Mexico. Guide XI, u 1. 98 . 55 1906 . p 
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109 50. 83 18.90 2.95 6.86 3.06 7.92 3. 20 2.44 0.70 1. 06 1.08 0. 66 0. 19 99.85 

A2. II .847 .185 .019 .095 .077 .141 .052 .• 026 .014 .005 .003 

110 54.36 14. 27 6.28 3.04 5.87 7.50 3.35 2. 22 1. 21 0.30 0.33 1.19 C02 trace 100.04 
Zr02 trace .. CI o. 02 

A1. I .906 .140 .039 .042 . 147 .134 .054 .023 . 004 .002 • 017 Fe82 0.02 
CaO none 
BaO 0.02 
Cu 0.06 

-. Pb none 

111 52.19 15.47 8.30 3.65 4.59 8.26 2.77 1. 48 0.90 1. 24 0. 10 0. 13 C02 0.15 99. 70 
Zr02 none 
Cl 0.13 

A1. I .870 .151 .052 .051 .115 .147 .061 .016 .016 . 001 .002 Fe82 0.26 
CoO none 
BaO 0.08 
Cu trace 
Pb none 

I 

112 56 .. 91 18.18 4. 65 3. 61 3.49 7.11 4.02 1. 61 0.36 0. 25 100'.19 

A3. III .949 .178 -· .029 .050 .087 .127 .064 . 017 . 002 

113 59 .. 61 18. 66 3:03 4.00 2. 50 6. 60 4. 27 1.56 n. d. 0. 11 100.34 2.678 

A3. III .994 .183 • 019 .056 .063 .118 .069 .017 - . 001 

' 

114 56.23 15.25 6. 13 3.60 5.38 7.35 4. 18 1.50 0.23 0.48 100.33 2. 77 

A3. III .937 .150 .038 .050 ,134 .131 .068 .016 .006 

115 50.97 15.56 4.43 7.62 4.28 7.05 5.04 1. 26 1. 58 1. 98 0.43 0.38 s 0.16 100. 74 2.919 

A2. II .850 .153 .027 .106 .107 .126 .081 ,014 .025 . 003 . 005 

... 
116 54. 15 19.30 3.61 3.54 2. 75 8.00 3.75 . 3.19 1. 24 0. 69 0.45 0.12 100.79 

A2. II .903 .189 .023 .049 .069 .143 .060 .034 .009 .003 .002 

0 

117 49.30 17.31 3.84 5.73 5.12 8. 67 4.05" 1. 73 2.18 2.16 0.26 0.14 C02 0.16 100.66 s o. 01 

A2. II .823 .170 .024 .079 .128 .155 .066 .018 .027 .002 .002 

118 54.92 17.46 4.40 3.09 2.66 7.42 4.53 3.03 1.12 0.51 0.24 0.07 X 0.13 99:58 2.773 

A2. II . 915 .171 .028 .043 .067 .132 .073 .032 . 006 .002 . 001 

119 47.85 16.59 4.32 6.16 4. 79 
9. 841 3.72 2.08 2.61 1.18 0.23 X 0.18 99.65 2.905 s 0.10 .• 

A2. II . 798 • 163 .027 .086 .120 .176 .060 .022 .015 .002 
I 

120 56.22 16.33 3.11 7.94 2.99 5.63 3.84 1. 65 1. 63 0.88 0. 11 100.33 

A2. II .937 .160 .019 .110 .075 .101 .062 .018 .002 
0 

NiO trace 121 50.70 14.60 5. 23 7.68 4. 15 7.20 3.7i 1. 33 1.15 2.08 1. 89 0.49 0.42 BaO 0.08 100. 71 
SrO trace 

A2. II. .845 .143 - .033 .107 .104 . 129 .060 .014 .024 .003 .006 

122 50.33 19.97 2.81 6.23 3.24 8.03 4.30 1.19 0.99 0.87 1. 81 0.17 0.17 s none 100.17 2.81 Cr20s trace 
NiO trace 

AI; I .839 .196 .018 .086 .081 • 143 :.069 .013 .023 . 001 .002 BaO 0.06 
SrO trace 

123 46.13 17.07 6.61 8.20 4.38 7. 15 3.58 1.19 1.71 0.59 3.60 0.09 0.28 Cr20s trace 100.61 2.91 V20s 0.03 

A2.II • 769 • 167 • 041 .114 • 110 . 128 .058 . 013 . 045 - .004 
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109. II.5.311 •114. Q. 0.36 di 3.93 Chorcha Mountain, W. C. \Vheeler. D. F. McDonald, Andesite. 
or 14.46 hy 14.37 Chiriqui Province, U. S. G. S. rec. lab. nb 27.25 mt 4. 41 
nn 29.75 il 2.13 Panama. 

np 1. 68 

110 II(III) .115 .3 .4. Q 5. 46 di 14.01 Mazaruni District, J. B. Harrison. J. B. Harrison, Diorite 1\fnO high? 
01' 12.79 hy 10.22 British Guiana. Gold£. Brit. Gui., gneiss. In W. T., p. 279. nb 2~. 30 mt 9.05. 
an 17.51 il o. 61 p. 40, 1908. 

ap 0.67 

111 II11•115.3.4. Q 4. 50 di 15.12 1\fazaruni District, J. B. Har!'ison. J. B. Harrison, Proterobase. In W. T., p. 281. 
or 8.90 )ly 4. 50 British Guiana. Goldf. Brit. Gui., nb 31.9(\ mt 8. 58 
an 20.57 il 2.43 p. 96, 1908. 

hm 2.40 
ap 0.34 

112 II.(4)5.3.4. Q 8. 28 di 5.13 Purgator:io, R. Klich. R. Klich, Pyroxene In W. T., p. 281. 
or 9.45 hy 9. 01 Pasto Volcano, . G. Stud. Colomb., I, andesite: ab33.54 mt 6. 73 
!\]) 26.07 ap 0.67 Colombia. p. 139, 1892. 

113 "II.( 4)5.3.4. Q 0.06 di 4.11 Yana-sacha, A. Young.· A. Young, Andesite. 
or 9.45 hy 9.16 Cotopaxi Volcano, Hochgeb. Rep. ab 36.15 mt 4.41 
an 26.97 · ap o. 34 Ecuador. Ec., II (2), 

p. 264, 1902. 

114 II11•115.3.4. Q 5.64 di 14.14 Tunguragua A. Lindner. F. Tannhiiuser in W. Dacite. 
or 8.90 hy 7. so Volcano, Reiss, Ecuador, II, ab 35.63 mt 8.82 
!\]) 18.35 il 0.91 Ecuador. ~ p. 144, 1904. 

115 II11.5.(2)3.4(5). or 7. 78 di 13.20 Cordillera de F. Soenderop. F. Wolff, Augite In W. T., p. 281. 
ab 41.65 ol 8. 74 Dona Ana, Z. D. G. G., LI, kersantite. an 16.12 mt 6. 26 
no 0.42 il 3. 80 Coquimbo, p. 529, 1899. 

ap 1. 01 Chile .. 

116 II.5.3.(3)4. Q 1. 38 di 8.47 Cerro Pin to, G. Nyblo~. P. D. Quensel, Shoshonite. 
or 18.90 hy 5.35 Skyring Water, B. G. Inst. Ups., XI, ab 31.44 mt 5. 34 
an 26.41 il 1.37 Patagonia, p. 100, 1911. 

ap 1. 01 Chile. 

117 II11.5.3.4. or 10.01 di 13.77 Cerro Cogual, G,. Nyblom. P. D. Quensel, Essexite .. 
ab 31.44 ol 7.30 ]?atagonia, · B. G. Inst. Ups., XI, 1\1123.91 mt 5. 57 
no 1. 70 il 4.10 Chile. p. 80, 1911. 

ap 0.67 

118 II.5.(2)3.4. Q 1.14 di 13.00 Cerro de Poca, P. Jannasch. F. Tannhauser, Pyroxene 
or 17.79 hy 1. 86 Cordoba, N.J. B. B., XXII, andesite. nb 38.25 mt 6. 50 
an 18.35 il 0.91 Argentina. p. 602, .1906. 

ap 0. 67 

119 II(III).511 .3.4. or 12. 2.3 di 19.78 Alemania, I P. Jannaach. F. Tannhauser, Essexite. 
ab 22.27 ol 5.96 Salta, N.J. B. B., XXII, an 22.52 mt 6. 26 
no 4.97 il 2. 28 Argentina. p. 626, 1906. 

ap 0.67 

120 II.(4)5.3.4. Q 8. 28 di 4.92 Caribber, G. S. Blake. J. D. Falconer, Diabase. 
or 10.01 hy 17.29 Linlithgow, Tr. R. Soc. Ed., XLV, ab 32.49 mt 4.41 
nn 22.24 Scotland. p. 147' 1908. 

121 II(III).5.3.4. Q 3.18 di 11.34 Fiomm-chro, E. G. Radley. A. Harker, Mugearite. 
or 7. 78 hy 12.25 Rum Island, G. S. Scot. Mem., ab 31.44 mt 7.66 
an 19.18 il 3.65 Scotland. G. Sm. Islands, 

ap 1. 01 p. 130, 1908. 

122 !!.5.3.411• or 7. 23 di 5.94 Druim na Criche, W. Pollard. A. Harker, Olivine 
ab 36.15 ~r ~:~g Portree, Rocks of Skye, dolerite. 1\1131.69 

mt 4.18 Skye, Scotland. p. 263, 1904. 
il 3.50 
ap 0. 34 

123 II".5.3".4". or 7.23 di 7.13 Broc Bheinn, W. Pollard. A. Harker, Olivine 
ab 30.39 ~r ~:~~ Sligachan, Rocks of Skye, dolerite. l\ll26.69 

mt 9.51 Skye, Scotland. p. 248, 1904. 
il 6.84 ') 
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I 124 49.86 16.33 3.62 4.34 7.80 6.47 3.42 2.10 2.77 1.25 l. 06 0.54 0.40 C02 o. 23 100.29 s none 

.160 .022 . 013 .004 .006 
Cr20a trace 

ALI . 831 .023 .060 .195 .116 .055 NiO none 
BaO 0.10 } 

I 125 46.45 16.98 3.94 8.57 5.94 7.64 3.50 l. 43 l. 68 0.24 3.11 0.51 0.48 COz 0.41 100.94 
Fe1Ss 0.06 
NiO none ) 

AL ~ • 774 .167 .025 .119 .149 .137 .056 .015 .039 .004 .007 BaO none 

126 50.23 17.16 2.44 5.46 6.23 8.10 4.23 l. 94 2.13 l. 20 0.15 C02 0.03 99.73 2.890 
ZrOz 0.02 

.001 
FeS2 0.09 

I Al. I .837 .168 .015 .076 .156 .145 .068 .021 .. 015 Cr20a 0. 07 
BaO 0.06 I 

I 

127 54.42 15.34 0.67 5.17 6.69 8.30 4.21 l. 01 2.60 0.47 0.72 0.57 trace C02 trace 10lJ.J7 

A2. II . 907 .150 .004 .072 .167 .148 .068 .011 .009 .004 -

128 53.82 14.70 2.39 6.74 4.84 9.03 2.75 l. 85 l. 59 0.37 l. 66 0.10 0.39 C02 0.10 100.38 
NiO 0.03 

Al. I . 897 .144 .015 .093 .121 .161 .045 .020 .021 • 001 .006 
BaO 0.02 

129 52.37 18.05 3.40 4.27 5.53 6.18 4.36 l. 97 l. 83 0.32 1.16 0.18 0.28 C02 0.17 100.09 
I NiO none 

BaO 0.02 
ALI . 873 .177 .021 .060 .138 .111 .070 .021 . 015 .001 .004 Li20 trace 

0 

130 50.19 14.57 4.39 8.96 2.79 7.60 4.24 l. 53 l. 54 0.32 2.72 1.12 0.32 C02 0.02 100.42 
Cl 0.05 

Al. I .028 .136 .016 .. 034 .008 .005 
NiO none 

. 837 .-143 .125 .070 .068 BaO 0.03 
LizO trace 

131 54.10 14.70 2.21 11.50 l. 56 6.94 3.47 '1. 52 l. 00 2.65 0.37 100.02 

A2. II .902 .144 .014 .160 .039 .124 .056 .016 .033 .003 

132 53.85 16.21 4.11 4. 70 3.35 7.81 3.75 2.22 l. 25 2.60 0.64 100.49 

A2. II .898 .159 .026 .065 .084 .139 .061 .023 .033 .005 (100. 48) 

133 53.21 18.40 l. 22 4.69 2.50 6. 72 4.32 2.54 l. 76 2.33 0.32 FeS2 2.95 100.96 

A2. II .887 .180 .008 .065 .063 .120 .069 .027 . 029 .002 

134 51.25 16.97 2.95 5.85 3.98 7.45 4.36 2.56 1.25 3.25 0.43 100.30 

A2. II .854 .166 . 019 .082 .100 .133 .070 .028 .041 .003 

135 48.51 16.08 2.48 7.66 5.32 8.57 4.02 2.60 1.25 3.07 0.23 99.79 

A2. II .809 .158 • 016 .107 .133 .154 .065 .028 .038 .002 

136 47.15 17.41 4. 63 4. 62 4.96 10. 10 3.·40 2.60 2.50 3.13 0.39 100.89 

A2. II . 786 .171 .029 .064 .124 .180 
I 
.055 .028 .039 :003 

137 52. 25 17. 60 5.90 3.51 3.15 7. 70 5.15 2.25 n. d. 1.86 0.70 100.07 

A2.II .871 .172 .037 .0~9. .079 ,138 .083 .024 .023 .005 
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II".5.3.4. or 12. 23 di 4.42 Cruach Arddhuine, E. G. Radley. J. J. H. Teall, Orthoclase-
ab 2~. 82 hy 12.61 Taynuilt, G. S. G. Br., Sum: olivine 
an 23.07 ol 6.23 

mt 5.34 Argyll, Scotland. Prog. (1913), 0' basalt. 
il I. 98 p. 82, 1914. 
ap 1.34 

124 

Il(III).5.311.4. or 8.34 di 6.31 Little Galdon Neck, E. G. Radley. G. W. Tyrrell, Olivine 
ab 29.34 ~r ~~: ~g Kilpatrick Hills, G. S. Scot .. Mem., basalt .. 
an 26.69 

mt 5.80 Glasgow, G. Glasg. Dist.; 
il 5.93 Scotland. p. 142, 1911. ' 
ap I. 34 

125 

Il11.5.3.4. or II. 68 di 14.06 Clec Hill, P. Holland. Reade and Holland, Basalt. 
ab 28.82 ol 10.75 Ludlow, Pr. Liverp. G. Soc., 
an 21.96 mt 3.48 
no a. 69 il 2.28 Shropshire, . X, p. 208, 1907. 

ap 0.34 England. 

l2(i 

II(III)5.3.4(5). Q 0.06 di 14.36 Penberry Head, J. V. Elsden. J. V. Elsden, Quartz norite. 
or 6.12 hy 17.54 Pembrokeshire, Q. J. G. S., LXI, 
ab 35.63 mt 0.93 
an 19.74 il I. 37 Wales. p. 588, 1905. 

127 

ap 1. 34 

II(III).115.3.4. Q 5.16 di 17.92 Skomer Island, E. G. Raqley. H. H. Thomas, Basalt. 
or 11.12 hy 11.65 Pembrokeshire, Q. J. G. S., LXVII, 
ab 23.58 mt 3.48 
an 21.96 il 3.19 "\Vales. p. 205, 1911. 

128 

ap 0.34 

II.5.3.4.0 or 11.68 di 4.88 Grassholme Island, E. G. Radley. H. H. Thomas, Marloesite. 
ab 31\.68 ~t ~:~~ Pembrokeshire, Q. J. G. _S., LXVII, 
an 23.91 

mt 4. 87 Wales. p. 200, 1911. 

129 

il 2. 28 
ap 0.34 

II(III).5.''3.4. Q I. 62 di u. 60 Skomer Island, E. G. Radley. H. H. Thomas, Mugearite. 
or 8.90 hy 10.18 Pembrokeshire, Q. J. G. S., LXVII, 
ab 35. 6.1 mt 6. 50 
an 16.40 il 5.17 Wales. . p. 202, 1911. 

130 

ap 2. 69 

II". ( 4)5.3.4. Q 7.92 di 10.06 Bree, Pisani. L. Vandern.otte, Microgabbro. 
or 8.90 hy13.62 Brittany, Mass. Armor., 
ab 29. a4 mt 3.25 
an20.02 il 5.02 France. p. 161, 1913. 

131 

ap I. 01 

U.115.3.4. Q 6.42 di 10.25 Griou, Fournol, Pisani. A. Lacroix, Andesite. 
or 12. 79 hy 4.40 Cantal, France. C. R., CXLIX, 
ab 31.96 mt 6.03 p. 54G, 1909. an 20.85 il 5.02 

182 

ap I. 68 

:IJ.5.3.4.0 Q 1.14 di 7. 45 Fournol, Cantal, Pisani. A. Lacroix, l\ficromonzo-
or 15.01 hy 6.38 France. C. R., CXLIX, uite. 
ab 36.15 mt 1. 86 p. 546, 1909. 
llll 2:J. 35 II 4.41 

183 

ap 0.34 
pr 2. 95 

H.5.113.4. or 15.57 di 12.17 Fournol, Cantal, Pisani. A. Lacroix, Monzonite. 
ab 34.84 ol 5.11 France. C. R., CXLIX, 
an 18.90 mt 4.41 p. 546, 1909. no 0. 99 il 6. 23 

134 

ap I. 01 

II(IH).5(G).(2)3.4 or Iii. 57 di 18.45 Fournol, Cantal, Pisani. A. Lacroix, Essexitic 
nb 21.48 ol 8. 24 France. C. R., CXLIX, gabbro. 
nn 18.07 mt 3. 71 
no 6. 82 il 5. 78 p. 546, 1909. 

185 

ap 0. 67 

IT(TIJ).511 .3.114. or 15.57 di 17.71 Fom;nal, Cantal, Pisani. A. Lacroix, Essexitic 
ab 19.39 ol 2. 94 
nn 24.46 mt 5.80 France. C. R., CXLIX, gabbro. 
no 5.ll il 5.93 p 546, 1909 

hm0.·64 

13(i 

ap I. 01 

:n.5.(2)3.4. or· 13.34 di 12.10 Fontfroide, Pisani. A. Lacroix, Labradorite 
ab 40.35 ol 1. 61 Puy de Dome, pers. com. (basalt). an 18.07 mt 6.03 
110 I. 70 il 3.50 Auvergne. 

hm 1. 76 

1:37 

ap 1. 68 
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138 52. 20 17.57 1. 81 7. 20 3.68 7.76 4.86 1. 90 n. d. 2.08 0.58 99.64 

A2. II .870 .172 .011 .100 .092 .139 .078 .020 .026 .004 

139 59.1 18.5 1.3 3.8 3.1 5.3 4. 1 2.6 2.8 100:6 

B3. IV .985 .181 .008 .053 .078 .095 .066 .028 

140 54.60 18.45 4.45 2.88 2.73 8.05 4. 11 1.53 2.10 0.88 99.78 

A3. III .910 . 181 .028 .040 . 068 .144 .~66 .016 .011 

141 48.11 16. 75 1.60 9.54 5.15 8. 70 3.75 1. 16 2.65 2.10 0.45 99.96 

A2. II .802 .164 .010 .132 .12Q .155 .061 .013 .026 .003 

142 47.41 i6.88 2.51 9'. 91 5.51 8.50 3.61 0.81 1.20 2. 65 0.44 99.43 

A2. Il . 790 .166 .016 .138 .138 .152 .058 .009 .033 . 003 

143 56.09 16.03 3.12 4.77 8.03 6. 73 3.49 1. 87 0.16 0.37 100.66 2. 892 

A3. III .935 . 157 .020 .062 . 201 .120 .056 .020 
I 

.005 

144 48.06: 16.95 4.78 7.60 5.51 7. 79 3.37 1. 42 0.80 2.57 0.63 trace 99.48 

A2.II .801 .166 .030 .106 .138 .139 .054 . 015 .032 .004 -
··; 

145 52. 29 14.99 6. 77 3. 70 5.95 7.62 4.16 2.26 1. 65 0.24 0.50 100.13 

A2. II .872 . 147 .043 . 051. .149 .136 .067 .024 .003 .007 

146 50.92 Hi. 62 3.27 9.10 4.89 8.23 3.57 1. 58 1. 06 0. 77 0. 51 trace 100.52 2.957 

A2. II .849 .163 .020 .126 .122 . 146 .058 .017 .010 .004 --

I 

147 50.72 16.32 5. 68 5.40 6. 24 6.14 3.50 1. 48 3.36 0.70 0.51 trace 100.05 2.804 

A2. II .845 .160 .036 .075 .156 .110 .056 .016 • 009 . 004 -

148 53.75 16.10 6.36 6.38 4.53 .6. 53 3.81 1. 67 1.18 0.27 SO a 0.09 100.62 

A3. III . 896 .158 .040 .089 .113 .116 . 061 .018 .004 

149 55.05 16.26 3.83 3.31 5.34 7.61 1 

3.37 1. 49 1.93 1. 01 0.20 80s 0.05 99.53 2. 796 Org 0.08 

A2. II . 918 .159 ;024 .046 .134 .135 :o55 .016 .013 .001 

150 53.58 15.84 2.98 4.90 7.16 7.86 2.99 1. 63 2.54 .098 0.19 SO a 0.16 100.75 2.760 

A2. II .893 .155 . 019 .068 .179 .140 .048 .017 . 012 .001 

151 53.31 20.05 2.18 3.37 3.33 8.65 4.17 1. 30 2.02 1.16 0.18 C02 0.06 99.98 2. 746 
SO a 0.20 

A ?2. II .889 .196 .014 .048 .083 .154 .068 .014 . 015 .001 

152 50.30 18.67 6.06 4.27 4.66 9.37 4.05 1. 42 n. d. 1. 84 100.64 

A3. III .838 .183 .038 .060 .117 .168 .066 .015 .022 
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138 II .5.113.4. or 11.12 di 11.90 Puy de Come, Pisani. A. Lacroix, Labradorite ab 37. 99. ol 8. 55 Puy de Dome, pers. com. (basalt). an 20.57 mt 2. 55 

ne I. 56 il 3.95 Auvergne. 
ap I. 34 

139 11II .115.3.4. Q 6.96 di 1.83 Pic du 1\Jidi Not stated. J. de Lap)arent, Hypersthene 
or 15.57 hy 12.84 d'Ossan, B. Soc. fin. Fr., dacite. ab 34.58 mt I. 86 Pyrennes, XXXIV, p. 287, an 24.19 

France. 1911. 
' 

140 1!.115.3.4. Q 6.36 di 9. 75 Cap d'Ail, Pisani. A. Michel-Levy, Labradorite 
or 8.90 hy 2. 40 Esterel, France. B. Ser. Ct. G. Fr., (basalt). ab 34.58 mt 6.50 XXI, No. 130, p. 41, an 27.52 il I. 67 I 

1912. 

141 II(III).5.3.411 • or 7. 23 di 12.62 Les Adrets, Pisani. A. Michel-Levy. Melaphyre. 
ab 29.87 ol 14.24 Esterel, France. B. Ser. Ct. G. Fr., 
an 25.02 mt 2.32 XXI, No. 130, p. 41, ne 1.14 il 3. 95 

ap I. 01 1912. 

142 II(III).5.3( 4 ).4( 5 ). or 5.00 di 9.83 Les Adrets, Pisani. A. -Michel-Levy, Melaphyre. 
ah 30.39 ~r 1~:gg Esterel, France. B. Ser. Ct. G. Fr., 
an 27.52 XXI, No. 130, p. 41, mt 3. 71 

il 5.02 1912. 
up '1. 01 

I 

143 II(III).5.3.4. Q 2.40 di 8. 61 Campo Maior, A. Merian. A. Merian, Mica. In W. T., p. 281. 
or11.12 lly 20.89 Alemtejo, N.J. B. B., III, diorite. 
ab 29.34 mt 4.64 Portugal. p. 296, 1885. an 22.52 il 0. 76 

144 II(III).5.311.4. or 8. 34 di 6. 48 l:lovhlJld, V. Schmelck. W. C. Bragger, Bronzite In W. '1'., p. 281. 
ab 28.30 hy 12.63 n. Laurvik, Eg. Kg., III, p. 75, kersantite. 
an 26.97 ol 2. 78 Lougendu.l, 1899. mt (i.96 

il 4. 86 Norway. 
ap I. 34 

145 II(III).5.(2)3.4. or 13.34 dl 17.47 Prest berg, 1:1. San tesson. A. G. Hogbom, Diabase. Not in W. T. 
nb 35.11 hy 2. 76 Itagunda, Afh. Sv. G. Und., an 15.57 ol 3. 91 

mt 9.98 J emtland, 182, p. 45, 1899. 
il 0.46 Sweden. 

14G II(III).5.3.4. or 9. 45 di 9.90 Silfberg, Dalarne, 0. Larsson. M. Weibull, Enstatite Not in ,V. 'l'; 
ab 30.39 hy 11.31 Sweden. Lunds Un. Aars-Sk., . porphyrite. nn 24.46 ol 6.38 

mt 4. 64 XXXIII, No.4, 
il I. 52 p. 28, 1897. 
ap I. 34 

147 II11.5.3.4. Q 2. 34 ()j 2.65 Lustigkulla Mine, 0. Larsson. M. Weibull, Diabase. Not in W. T. 
or 8.90 hy 18.:~0 Silfberg, Dala.rne, Lunds. Un. A.ars-Sk., nb 29.34 mt 8.35 
an 24.46 il I. 37 Sweden. XXXIII, No. 4, 

ap I. 01 p. 24, 1897. 

148 II11.5.3.4. Q 3.66 di 8.37 Ostergard, N. ~L Slawsky. P. P. Sustchinsky, Metabasite. S03 given as 
or 10.01 hy 14.21 n. Lnmmala, Trav. Soc. Imp. 3.09. ab 31.96 mt 9.28 
nn 21.96 Kimito Isla,nd, St. P .. XXXVI, 

Finland. p. 64,1912. 

149 II.(4)5.3.4. Q 7. 74 dl 9. 60 Marti nsteil1. Jacobs. K. Lossen, Bronzite In W. T., p. 281. 
or 8.90 hy 10.09 N a,he Dishict, Jh. Pr. G. L.-A. tholeyite. nb 28.82 mt 5. 57 
nn 24.46 il 1. 98 :Rheinland. (1889), p.·309, 1892. 

ap o. 34 -

150 II(III).5.3".4. Q 3.60 dl 10.34 l\fittweHer, A. Hesse. A. LepJla, 1\felaphyre. In W. T., p.·281. 
or 9. 45 hy 17.89 N ahe District, Erl. l. Friessen, ab 25.15 mt 4. 41 
an 25.02 il 1. 82 Rheinland. G. Kte. Pr., XLVI, 

ap 0.34 p. 35, 1894. 

151 II.5.3.411• Q 1.80 di. 8.21 Sattel, Gremse. K. Lossen, Dolerite. Ala02 and MgO. 
or 7. 7~ lly 6. 88 Niederkirchen, Jb. Pr. G. L.-A. In W. T., p. 281 ab 35. (i3 mt 3. 25 
au 31.69 il 2.28 N ahe District, (1889), p. 309, 1892. 

ap 0.34 Rheinland. 

? 

152 Il.5.:i.411• or 6.34 di 14.26 Ermensbach, Loscher. W'. Deecke, Diabase. In W. T., p. 281. 
nb 33.54 ol 3. 57 Vosges, Z. D. G. G., XLIII, an 28.36 mt 8. 82 
n il 4 Alsace. . 873 1891. e 0.57 3.3 p 
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153 54.13 16.17 3.36 4.76 6. 76 7.48 2.89 1. 63 2.72 trace 0.19 80s 0.16 100.25 2.625 

ta.m .902 .158 .021 .066 .169 .134 .047 .017 -- .001 

154 56.22 17.59 2.78 5.05 3.96 . 6.47 3.68 1. 33 0.83 0.12 1.19 0.11 C02 0.19 99.76 
FeS2 0. 24 

A2. II .937 .172 .018 .070 .097' .115 .060 .014 .015 .001 

155 54.28 19.27 0.64 6.27 3.29 5.01 5.73 2.23 1. 30 0.33 0.80 0.37 C02 0.35 100.12 
SO a 0. 25 

A2. II .905 .189 ~ 004 .088 .082 .089 .092 .023 .010 .003 

156 50. 45 118. 90 7.73 2.61 5.41 9.00 3.92 1. 05 0.10 0.18 0.27 0.52 100.14 

A2. II .841 .185 .048 .036 .135 161 .063 .011 .003 .004 

157 58.34 18.08 3.23 3.87 2.07 5. 76 5.65 1. 30 0.55 0.05 1. 07 0.22 C02 0.12 100.36 
SOa 0.07 

A2. II .972 .177 .020 .054 .. 052 .103 .091 .014 .013 .002 

158 51.22 17.48 3.42 6.09 5.40 8.00 3.65 l. 59 1. 06 0.10 1. 36 0.18 C02 0.27 100.20 
SOa· 0.39 

A2. II .854 .171 .021 .. 085 .135 .143 .059 .017 .017 .001 

I 

159 51.14 19.65 2.29 - 5.62 4.26 7.96 3.94 l. 37 1. 02 0.35 1.54 0.49 COs 0.18 99.81 
SO a trace 

A2. II .852 .193 .014 .078 .107 .142 .064 .015 .019 .004 

160 52.73 14.35 4.37 7.60 5. 13 7. 26 3.57 0.82 1. 33 2.34 0.46 trace C02 0.22 100.18 2.872 
Cl trace 

A2. II .879 . 141 .027 . 106 .128 . 130 .058 .009 .028 .003 
F trace - Cr20a trace 
BaO trace 

161 50.92 17.92 1. 72 5.96 6.53 8.32 3.24' 2. 12 2.09 0.23 0.90 FeS2 0. 21 100. 21 

A3. III .849 .176 .011 .083 .163 .148 .052 .022 .011 

162 49.97 16.38 3.62 6.76 7.50 8.95 3.22 1. 55 2. 18 ' 
Cl 0.06 100. 19 2.84 

A3.m .833 .160 .022 .094 .188 .160 .052 .017 

' 
163 54.08 16.62 3.38 9.18 1. 22 4.80 3.71 1. 79 2. 10 l. 69 0.42 0.63 C02 0.07 99.81 s 0.12 

A2. II .901 .163 .021 .128 .031 .OS6 . 060 .019 . 021 .003 .009 

164 49. 56 16.32 3. 69 6. 97 7. 50 8.83 2.91 1.87 2. 36 Cl. 0.07 100. 08 2. 88 
... 

Aa.m .826 .160 .023 .097 .188 .157 .047 .020 I 

165 53.78 16.02 l. 27 6.84 6.49 8.45 2.47 1."81 1.45 0.81 0.17 803 0. 23 99.98 2.897 
FeS2 0.19 

A2.U .896 .157 .008 .095 .162 .151 .040 .019 .010 .001 

166 49.93 16.12 5.01 6.28 6.40 8.93 3.87 1. 41 0.44 0. 72 0.21 C02 0. 20 99.71 2.928 
SO a 0.19 

A2. n .832 .158 .031 .088 .160 .159 .063 .015 .009 .002 

167 49.84 17.06 3.26 7.64 5 .. 44 9.80 3.27 l. 43 0.96 1. 42 0.03 SO a 0.04 100. 19 2. 964 

A2. II .831 .167 .020 . 106 .136 .175 .053 .015 .018 --
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153 II" .115.3" .4. Q 4. 74 di 8.25 Die Wacht, H. Haefeke. A. LeVrla, Melaphyre. In W. T., p. 281. 

or !J. 45 hy 18.88 n. Eulenbis, Jb. r. G. I,.-A. CLb 24. G3 mt 4.87 
(10 26.13 ap 0.34 Rheinpfah. XIV (1893), p. 146, 

189'1. 

154 II.(·1)5.3".4. Q 8. 82 di 3.16 Near Ober Ram- K. M. Jene. G. Klemm, Malchite. 
or 7. 78 by 13.26 stadt, Nb. V er. Erdk. (4), CLb 31.44 mt 4.18 
(10 27.24 il 2.28 Odenwald, XXVIII, 1!· 30, 

ap 0.34 Hesse. 1907. 

155 1111.5.(2)3.4. or 12.79 di 1.14 Kirschhauser Thai, Stadler. G. Klemm, Malchitc. 
CLb 45.85 ol 12.87 Odenwald, Nb. Ver. Erdk. (4), 'an 20.57 mt 0.!13 
no 1. 28 il 1. 52 Hesse. XXVIII, p. 30, 

ap 1. 01 1907. 

156 II.5.3(4).4(5). Q 0.18 di 7.9!1 Lichtenbeil Surv. lab. C. Ch~lius, Hy:Ji>ersthene In.w. T., p. 281 
or 6.12 hy 9.80 Odenwal , Nh. Ver. Erdk. (4), diorite. ab 33.01 mt 7. 66 
(10 30.86 il 0.46 Hesse. XIV, p. 2,1893. 

bm2.40 
ap 1.34 

157 H.( 4)5.113.4(5). Q 6.06 di 5.40 Ludwi.gshrunnen, Stadler. G. IGemm, Diorite. 
or 7. 78 by 5.35 Eberstadt, Erl. G. Kt. Hes., CLb 47.68 mt 4.64 Hesse. Bl. Rossdorf, (10 20.02 il 1. 98 

ap 0.67 p. 34, 1912 .. -

158 II.5.fV1 .4. or 9. 45 di 7.85 Biegelsberg, Stadler. G. Klemm, Diorite. 
ab 30.92 ~r ~:~: n. Eberstadt, Erl. G. Kt. Hes., e.n 29.19 Hesse. Bl. Rossdorf, mt 4. 87 

il 2. 58 p. 34,1912. 
ap 0. 34 

159 II .5.3" .4. or 8.34 di :s. 37 Kohl berg, K M. Jene. G. Klemm, Diabase. 
CLb 33~ 54 lly 11.26 n. Darmstadt, Erl. G. Kt. Hes., 
an :H.69 ol 2. 73 Hesse. BL Rossdorf, mt 3. 25 

il 2. 89 p. 24,1912. 
ap 1.34 

160 Il(Ill).(4)5.3.4(5). Q 6. 88 di 10.36 Riidigheim, T. Petersen. T. Petersen, Basalt. In \V. T., p. :327. 
or 5. 00 hy 13.99 n. Hanau, Ref. N.J., 1894, I, 
CLb 30.39 mt 6. 26 Hesse. p. 460. (Ill 20.57 il 4. 26 

tlp 1. 01 

161 II.5.311.4. or 12.23 di 10.39 Teufelstrappen, Surv. Lab. G. Klemm, Diorite. 
ab 27.25 ~r 16:~~- Hesse. Erl. G. Kt. Res., 
(10 28.36 Bl. Birkenau, mt 2.55 

il 1. 67 p. 26, 1905. 

162 II(III).5.3'1.4. or 9. 45 di 15.51 Krotenkopf, H. Wolff. K. Oebbeke, Basalt In W. T., p. 323. 
CLb 27.25 ~rs~~ Hesse. Jb. Pr. G. L.-A. 
an 25.30 (1888), p .. 393, 1889. mt 5.10 

163 II.(4)5.3.4. Q 8.94 hy 15.64 Near Sill:)erberg, Jacobs. 0. n·. Erdmanns- Quartz 
or 10.56 mt 4. 87 Brock en, doerfer, Jb. Pr. diorite. 
CLb 31.44 il 3.19 Harz. G. L.-A., XXVII, an 21.13 ap 1.01 
c 0.82 (l906), p. 357, 1908. 

1G4 :U(III).5.3.114. or 11.12 di 14.40 Eisenberg, H. Wolff. K. Oebbeke, Basalt In W.T., p. 323. 
CLb 24.()3 ~r&g~ ' Hesse. Jb. Pr. G. L.-A., 
an 25.85 (1888), p. 394, 1889. mt 5.34 

1G5 II(III)5.3(4).114. Q 3.42 di 11.31 Elfenstein, Haefke. 0. H. Erdmanns- Biotite 
or 10.56 hy 20.85 Brocken, doerfer, Jb. Pr. gabbro. ab 20.96 mt 1.86 Harz. G. L.-A., XXVII (Ill 27.24 il 1. 52 

CLp 0.34 (1906), p. 359, 1908. 

166 II(III).5.3.4. or 8.34 di 16.16 Bleichethal, Winter. 0. H. Erdmanns- Diabase. 
CLb 31.96 ol 10.45 n. Harzburg, doerfer, Jb. Pr. 
an 22.24 mt 7.19 Harz. · G. L.-.A., XXV (1904) 110 0. 57 il 1. 37 

CLp 0.67 p. 38, 1907. 

Hi7 II(III).5.311.4. or 8.34 di 17.22 Steinerne Rennen, Heuseler. 0. H. Erdmanns- Diabase 
nb 27.77 ~r ~:~ Harz. doerfer, Jb. Pr. hornfels. 
(Ill 27.52 G. L.-A., XXXII, mt 4.64 

il 2. 74 (II), . 365, 1912. p 



502 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 3. AI,KALICALCIC. ANDASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na~O K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

' ----------------------· 
168 51.93 17.90 6.12 3.19 3.99 7.29 4. 11 3.42 0.53 0.09 l. 22 99.79 2.867 

A3. III .866 .1i5 .038 .044 .100 .130 .066 .036 .015 

169 56. 2 19.7 ·3. 9 1.1 3.7 7.2 3.7 2.0 2. 1 99.6 

B3. IV . 937 .193 .024 .015 .093 .129 .060 . 021 

170 55. 24 15.90 4. 68 3.85 5.25 8.40 3.52 2.16 1.36 100.36 

A3. III . 921 .156 .029 .054 .q1 .150 .056 .023 

171 54. 13 16. 17 3.36 4.76 6. 76 7.48 2.89 l. 63 2.72 trace 0. 19 SO a 0.16 100.25 

A3. III .902 .159 .. 021 .066 .169 .134 .• 047 .017 - .001 

172 52. 78 16.08 0.74 8.33 3.50 10. 72 2.87 1.33 2.54 2:08 trace Cr20a trace 100.97 

B3. IV .880 .158 ' .005 .115 .085 .. 191 .047 . 014 .026 -

173 50.44 17.03 1.50 11.02 5.01 8.28 3.02 2.53 0.32 0.72 0.18 100.05 3.011 

A2. II .841 .167 .009 .153 .125 .148 .048 .• 027 .009 .003 

174 55.54 17.80 5.20 3.07 2.59 5. 69 4.22 2.90 1.75 trace 0.52 SO a 0.64 99.92 
I 

A3. III .926 .175 .033 .043 .065 .102 .068 .031 -- .. 004 

175 44. 85 18.08 7.71 3.23 4. 16 9.97 3.19 2.82 2.56 0.46 1.78 l. 55 100.36 2.839 

A2. II • 748 .177 .048 .045 .104 .178 .051 .030 .022 .011 

176 54.42 14.11 3.65 6. 13 3.94 6.59 3.95 2.03 0.60 0.80 1. 95 0.98 0.93 F 0.47 100.55 

A2. II .907 .138 .023 .085 .099 .118 .064 .021 . 024 .007 .013 

177 56.89 16.95 4.85 3.72 3.12 4.92 4.09 2.41 2:23 0.28 0.15 SrO trace 99.61 

A2.II .948 .166 . 031 . 051 .078 .088 .066 .025 .004 .001 

178 51.65 16.33 4.68 5. 73 4.75 8.02 3.97 1.57 2.16 0.54 0. 10 0.20 SrO 0.05 100.15 

A2. II • 861 .160 .029 .079 .119 .143 .065 .017 .007 .001 .003 

179 58.20 19.20 2.01 4.42 3.25 5.60 4.53 1.~1 1.28 0.21 0.33 100.84 

A2. II .9i0 .188 .013 .061 .081 .100 .073 .020 .003 .002 

180 45.75 15.85 7.40 5. 82 6.90 7.'20 3.44 1.33 3.20 1. 68 0.55 0.31 s . 0.18 99.61 

A2.II • 763 .155 .046 .080 .173 .128 .055 .014 .020 .004 .004 

0 

181 51.39 17.65 3.43 7.14 5.01 7. 76 2.93 2.56 1.18 1. 09 8 0.17 100.31 

A3. III .857 .173 .021 .099 .125 .139 .047 .028 .008 

182 50.35 17.07 4.58 6.49 3. 50 7. 70 3.58 3.12 1.45 1.23 0.64 trace C02 0. 47 100.18 

A2. II .839 .168 .029 .090 .088 .138 .058 .033 .015 .005 -

183 48.88 16.99 4. 73 6.88 4.3~ 10.02 3.56 2.17 0.63 1.17 0.35 0.39 100. 14 

A2. II • 815 .167 .029 .096 .109 .179 .058 .023 . 015 . 002 .005 



No. Symbol. 

--
HiS U.5.11:3.(3)4. 

1G9 1111.511.311.4. 

170 1111.5.3.4. 

171 Il"/'5.3(4).4. 

172 :U(:UI).5.3(4).4. 

173 II(III).5.3.(3)4. 

174 "II.5."3.4. 

175 JI.5.3.(3)4. 

17(i Il11 .115.(2)3.4. 

177 JI.(•1)5.3.4. 

178 II".5.3.4. 

179 "II .115 .3.4. 

180 Il(III).5.3.4. 

181 II".5.311 .(3)4. 

182 JI.5.3.(3)4. 

183 U(UI).5".3.4. 

I 

. SUPERIOR ANALYSES OF FR:tj:SH ROCKS. 11.5.3.4. 

Norm. 

or 20.02 di 12.31 
ub 30.92 ol 3.01 
un 20.29 mt 6. 73 
no 1. 99 il 2. 2S 

hm 1. 44 

Q 7.02 di 3. 67 
or 11.68 hy 7.60 
ub 31.44 mt 3. 48 
un 31.14 hm 1. 44 

Q 3. 84 di 16. 15 
or 12. 79 hy 8. 72 
ub 29.34 mt 6. 73 
un 21.41 

Q 4.68 di 8.04 
or 9. 45 hy 18.98 
ub 24.6:3 mt 4.87 
nn 26.41 ap 0.34 

Q 3. 42 di 21.80 
or 7. 78 hy 8.68 
ub 24.63 mt 1.16 
nn 26.97 il 3.95 

01' 15.01 di 13.03 
ub 22.5:3 ol 17.98 
un 25.58 mt 2.09 
no 1. 42 il 1. 37 

Q 5.52 di 2. 87 
or 17.24 hy 6. 46 
ub 35. !l3 mt 7.66 
un21.13 llp 1. 34 

or 16.68 di 9. 72 
ub 20.44 ol 4. 1a 
un 26. (i9 mt 5.3·1 
no 3. 41 il 3. 34 

hm 4.00 
up 3. 70 

Q 5.!H di 9.5~ 
or 11.68 hy 11.98 
ub 3a. 54 mt 5.34 
nn 14.73 il 3.65 

up 2. 35 

Q 8. 88 di 2. 22 
or 13.90 hy 8. 85 
ub 34.58 mt 7.19 
Ull 20.85 il 0. 61 

ap 0. 34 

or 9. 45 di 13.93 
ab 34.06 ~f ~: ~~ nn 21.68 

mt 6. 73 
il 1. 06 
ap 0.3•1 

Q 6.60 hy 12.72 
or 11.12 mt 3.02 
llb 38.25 il 0. 46 
un 25.85 up 0. 67 
c 0.20 

01' 7. 78 di 6.31i 
ub 28.82 ~f ~:~~ an 23.81 

mtl0.67 
il 3.0·1 
up 1.34 

or 15.57 di 3.19 
ub 24.63 ~f 1i.·~~ un 27. 2·1 

mt 4. 87 
up 2. 69 

or 18.35 di 9. 98 
ub 30.39 ~f ~:~~ Ull 21.41 

mt 6. 73 
il 2. 28 
ap 1. 68 

or 12.79 di 19.34 
ub 23.06 ol 6. 46 
nn 23.91 mt 6. 73 
ne 3.98 il 2. 28 

u p 0.67 

ORDER 5. PE.RFELIC. GERMANARE-Continued. , 

SUBRANG 4. DOSODIC. ANDOSE-Continued. 

Locality. 1 Analyst. Reference. 

I 

Groba, H. Hirschi. H. Hirschi, 
n. H.iesa, In Diss. Ziir., 
Saxony. p. 23, 190l. 

'Ober-Buchwald, W. Herz. L. Milch, 
H.iesengebirge. N.J. Cb., 1902; 

p. 677. 

Konigreicher Hof, A. Schwager. M. Scht1ste:r, 
Blatt Kusel, Erl. G. Kt. Bay., 
Bavaria. ·xx, ~ 1). 25, 19lo: 

Eulenbis, A. Schwager. M. Schuster, 
Blatt Kusel, Erl. G. Kt. Bay., 
Bavaria. XX, p. 39, 1910~ 

H.elsberO' A. Schwager. M. Schuster, 
Blatt ~L{usel, Erl. G. Kt. Bay., 
Bavaria. XX, p. 23, 1910. 

Hutberg, 0. Hauser. F. Tannhauser, 
Nem·ode, Sb. Pr.·Ak. W .. 
Silesia. 1908, II, p. 1074. 

H.eimswaldau, Bohm. G. Berg, 
Sucletische Jb. Pr. G. L.-A., 
Mulde, Bohemia. XXVIII (1907), 

p. 239, 1910. 

Birkigt, R Pfohl. J. E. Hibsch, 
Dobntnkathal, T. 1\f. P.M., 
Boheinia. XIV, p. 109, 1894. 

Niedzwiedzia Z. Rozen. Z. Rozen, 
Gora, B. Ac. Sci. C~ac., 
n. Cracow, 1909, p. 801. 
Galicia. 

Cziklovabanya, K. Emszt. H.ozlozsnit and Emszt, 
Krasso-Szoreny, Mt. Ung. G. A., 
Hungary. , XVI, p. 196, 1908. 

Oravi~zabanya, K. Emszt. H.ozlozsnit and Emszt, 
l(rasso-Szoreny, Mt. Ung. G. A., 
Hungm·y. XVI, .P· 193, 1908. 

Pollagraben, C. v. John. C. v. John, ~ 

Salzka.mmergut, Jb. G. R-A., \Vien, 
Tyrol. XLIX, p. 250, 1899. 

Steinberg, C. v. John. C. v. John, 
Salzkammergut, Jb. G. R.-A., \Vien, 
Tyrol. XLIX, p. 252, 1899. . 

Weissbachtbal, C. v. John. W. Hammer, 
Ultental, Jb. G. R.-A., Wien, 
Tyrol. LIII, p. 83, 1904. 

Traversella Thai, Dittrich and J. Romberg, 
Monzoni, Pohl. Anh. Abh. Pr. Ak., 
Tyrol. 1904, p. 64. 

H.iccoletta, Dittrich and J. H.omberg, 
Monzoni, Pohl. Anh. Abh. Pr. Ak., 
Tyrol. ·1904, p. 61. 
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b Rock name. Remarks. 

Syenite. 

Malchite. 

Basaltic 
melaphyre. 

Melaphyre. 

Tholeyitic 
diabase. 

Spessartite. 

Melaphyre. 

Nephelite-
tephrite. 

In W. T., p. 283. 

HyJ?ersthene 
. dmbase. 

Syenite-
diorite. 

I 

Gabbro-
diorite. 

> 

Tonalite. In \V. T., p. 283. 

Gabbro. In \V. T., p. 283. 

r 
Kersantite. I 

I 

Kersantite. 

Olivine 
monzonite. 



504 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALClC. ANDASE-Continucd. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnOI Inclusive. Sum. Sp.gr. 

--- --- ------------- ---------

184 59.65 17.14 1. 24 2. 17 4.41 5.51 4.43 3.04 0.94 0. 17 1. 04 99.74 2.83 

A3. III .994 .168 .008 . 031 .110 . 098 . 071 .032 . 013 

185 53.96 15.90 1. 58 5. 56 7.63 6.31 2.99 2.07 3.46 0. 17 0.60 100.23 2.87 

A3. III .899 .156 . 010 .077 .191 .113 .048 .022 .008 

186 51.43 15.08 4.29 3.92 8.05 7. 12 2. 98 2.64 3.68 0. 25 0.82 100.-26 2.90 

A3. III • 857 .148 .027 . 054 . 201 . 127 .048 ·.028 .010 

187 48.02 20.26 3.49 2.76 7.23 8. 87 3.88 1. 85 1.82 0. 17 1.54 99.83 2.95 

A3. 111 .800 .198 .022 .039 .181 .159 .063 .020 .019 

188 58.25 19.30 0.70 3.29 3.88 3.87 4.15 3.22 2.21 0.05 1. 29 100.2.1 2. 75 

A3. III .971 .189 .004 .046 .097 .070 .067 .034 .016 

189 55.15 15.82 0.43 6.64 4.36 6.53 3.75 2.56 3.36 0.09 1.14 9!:"..83 2.82 

A3. III . 919 .155 .003 .092 .109 .116 . 061 .028 .014 

190 55.01 20.57 1. 75 "'"2. 92 3.45 6.35 3.68 1. 87 2.50 none 1.73 99.63 2.88 

A3. III • 917 .202 .011 .040 .086 .114 .060 .020 .022 

191 51.54 15.99 2.87 6.89 6.53 5.84 3.36 1. 50 4.11 0.14 1. 05 99.82 2.859 

A3.ill .859 .157 .018 .096 .163 .104 .054 .016 .013 

192 48.74 17.80 6.21 4.30 5.30 7.36 2.87 2.03 3.76 0.27 1.44 100.08 2.94 

Aa.m . 812 .174 .039 .060 .133 .131 .047 .021 .018 
I 

193 58.25 18.54 0.92 4.00 2.01 5.38 4.10 3.58 1. 55 0.11 0.96 99.00 2.83 

B3.1V .971 .182 .006 .056 .050 .096 .066 .038 .012 

194 49.54 16.89 2.42 6.43 7.58 7.92 3.58 1. 42 '2. 25 0.05 1. 73 99.81 2.96 

A3.ill .826 .'166 .015 .089 .190 .141 .058 .015 .022 

195 54.55 1.6.87 6.61 1.43 2.47 6.95 4.85 2.28 1.41 0.25 1.98 0.38 100.03 2.85 

.\2. II .909 .165 .041 .. 019 .062 .124 .078 .024 .025 .003 

196 58.00 18.87 4.81 .J.. 01 3.84 7.92 3.50 2.40 0·. 60 100.95 2.96 

B3. IV .967 .185 .030 .014 .096 .141 056 .025 

197 50.70 16.85 1. 22 7.95 6.78 9.57 3.27 1.13 0.48 0.19 1.76 99.90 2.98 

A3. III .845 .165 .008 .111 .170 .171 .053 .012 .022 

198 54.57 15.29 4.01 4.01 6.05 5.44 4.16 2.33 3.20 0.42 J..05 100.53 2.80 

A3.ill • 910 .150 .025 .056 ' .151 .097 .067 .024 .013 

199 51.30 19.05 3.17 6.49 5.47 8.04 4.01 1. 22 1.13 0.18 0.35 100.41 

Aa.m .855 .187 .020 .092 .137 .144 .065 .013 .004 I 

200 56.82 16.68 3. 841 4.57 3.93 6.36 3.39 2.81 1. 48 trace Cl trace 99.88 2.657 

A3. III .947 .163 .024 .064 .098 .113 .055 .030 - I 



No. Symbol. 

-
184 H/'5.(2)3.114. 

185 'I .I (H1).5.3.''4. 

186 J 1.5.3.(3).4. 

187 H.5''.3.4. 

183 11ll. 115.'13.114. 

189 II.5.''3."4. 

190 11lL"5.3".4. 

191 II11 .5.3.4. 

192 11.5.3(4).4. 

193 11II.5.3.(3)4. 

194 II11.5.3.4. 

195 II.5.(2)3.4. 

196 Il.(4)5.3.4. 

197 II(III).5.3(4).411• 

198 1!.5.(2)3.4. 

199 II.5.311.411 • 

200 11.115.3.(3)4. 

SUPERIOR ANALYSES OF FRESH ROCKS. II.5.3.4. 

Norm. 

Q 5. 58 di 7. 23 
or 17. 79 hy 8. 92 
ab 37.20 mt 1. 86 
OJl 18.07 il 1. 98 

Q 1. so di 5. 99 
or 12. 23 hy 24.03 
ab 25.15 mt 2. 32 
OJl 23.91 il 1. 22 

or 15. 57 di 12.01 
ub 25. 1.5 hy 13. •15 
OJl 20.02 mt 6. 26 

il 1. 52 

or 11.12 di 9. 50 
ab 23.01 ol 9. 59 
o.n31. 97 mt 4.6•1 
ne 5. 96 il 2. S9 

hm 0.32 

Q 6.12 hv 13.13 
or 18.90 nit o. 93 
ab 35.11 il 2. 43 
OJl 19.46 
c 1. S4 

Q 1.14 di 11.44 
or 15. 57 hy J.'i.HI 
ab 31.96 mt 0. 70 
OJl 18.35 il 2.13 

Q 6.913 hy !J.52 
or· 11.12 mt 2 . .1fJ 
ab 31.44 il 3.:-!4 
an3l.(\9 
c 0.82 

Q 1. 20 di 3.S3 
or· S.!JO hy 23.02 
ab 28.30 mt 4.18 
OJl 24. 19 il 1. OS 

Q u;6 di 5. 40 
or 11. 68 hv 11.20 
ub 24. li3 nit H. 05 
OJl 29.47 it' 2. 7<1 

Q r;.1o di 4. 1ii 
or 21.13 hy 7.!!6 
ab 34. liS mt 1.39 
OJl 21.68 il 1.82 

or 8.34 di 10.69 
ub 30.39 hy 1. 93 
o.n21i. 85 ol 13.54 

mt 3. ~IS 
il 3.:H 

Q 3.48 di 9. 72 
or 13.34 hy ). 70 

\ nb 40.87 il 2. 89 
rull7. u1 hm6.61 

tn 1.18 
op 1. 00 

Q 8. 40 di 7.99 
or 13.90 hy 5.90 
ab 2!!. 34 mt 3.25 
un28.91 hm2.56 

or 6.67 di 16.0S 
ah 27.77 hy 5. OS 
nn 27.80 ol 10. 7'1 

mt 1.86 
il 3. 34 

Q 2. 34 di 8. 34 
or 13.34 hy 13.55 
nh 35.11 mt 5.80 
lU116. •10 il 1.!)8' 

or 7.2a eli 7.94 
ab 34.0(i hy 3. 09 
an30.30 ol 11.44 

mt 4. 64 
il o. 61 

Q 6.·1R dl 7.88 
or HI. 6S hv 11.2o 
ab 28.82 nit 5. '57 
an 21.68 

ORDER 5. PERFELIC. GERMANARE-Continued. 

' SUBRANG 4. DOSODIC. ANDOSE-Continued .. 

Locality. Analyst. Reference. 

Ponteglia Glacier, L. Hezner. U. Grubenmann, 
Graubunden, pers. com. 
Switzerland. 

Piz A vat, L. Hezner. U. Grubenmann, 
Graubunden, pers. com. 
Switzerland. 

Piz Tgietschen, L. Hezner. U. Gruben mann, 
Graubunden, pers. com. 
Switzerland. 

Piz Tumbif, L. Hezner. U. Grubenmann, 
Graubunden, 
Switzerland. " 

pe1·s. com. 

Grlankopf, L. Hezner? U. Grubenmann, 
Lower Engadine, Btr. G. Kt. Schw., 
Switzerland. XXIII, p. 185, 1909. 

Griankopf, 
Lower Engadine, 
Switzerland. 

L. Hezner? U. Grubenmann, 
Btr. G. Kt. Schw., 
XXIII, p. 183, 1909. 

Craist AI ta, L. Hezner? U. Grubenmann, 
· Lower Engadine, Btr. G. Kt. Schw., 

Switzerland. XXIII, p. 182, 1909. 

Ardez, 
Lower Engadine, 
Sw:itzerland. 

M. Dittrich. U. Grubenmann, 
Btr. G. Kt. Schw., 
XXIII, p. 23~, 1909. 

Vulpera, L. H~11er. 
Lower Engadine, 
Switzerland. 

U. Grubenmann, 
Eel. G. Belv., VIII, 
p. 205, 1903. 

Val Roseg, L. Hezner. U. Grubenmann, 
Bernina District, pers. com. 
Switzerland. 

Platzers, L. Hezner. U. Grubenmann, 
Bernina Dist11.ct, pers. com. 
Switzerland. 

Maasplankstock, 0. Fischer. 0. Fischer, 
'Aarmassif, T. M. P.M., XXIV, 
Switzerland. p. 104, 1905. 

< 

Val Ufirn, Grubenmann U. Grubenmann, 
St. Gotthard, and Ander- Mt. Thurg. Nf. Ges., 
Switzerland. wert. X, p. 120, 1892. 

Tremola, P. Waindziok. P. Waindziok, 
St. Gotthard, In. Diss. Ziir., 
Switzerland. p. 41, 1906. 

Berglihorn, L. Hezner. R. Beder, 
Verrucano, In. Diss. Zur., 
Switzerland. p. 23, 1909. 

Val Scala, 0. Hecker. 0. Hecker, 
Valtellina, N.J. B. B., XVII, 
Lombardy. p. 346, 1903. 

Monte Scota, A. Rohrig. H. Emmons, 
Capraia sland. Q. J. G. S., XLIX, 
Ital . . 141 1893. y p 
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Rock name. Remarks. 

Basic por- Of. No. 287, 
tion of 1.4.2.3. 
dike. 

Spessartite. Fresh? 

Augite Fresh? 
porphyrite. 

Gabbro 
diorite. 

Hornblende 
vogesite. 

Labradorite 
porphyrite. 

La brad ori te 
porphyrite. 

Hornblende 
diabase. 

Gabbro. 

Monzonite. 

-
Gabbro-

diorite. 

Augite 
porphyrite. 

• 
Diorite. In W. T., p. 283. 

Kersantite. 

Augite 
porphyrite. 

Diorite-
gabbro. 

Andesite. In W. '1'., p. 283. 



506 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 3. XLKALICALCIC. ANDASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

---------------------- ---
201 53.73 17.00 3.81 3.25 6.24 7. 65. 3 .. 30 2.45 2.61 100.04 2.64 

A3. III .894 .167 .024 .045 .156 .137 .053 .027 

202 52.46 17.84 2.39 7. 11 5.64 9.06 3.81 1.11 1. 22 0.29 0. 16 101.09 

B2. III .874 .175 .015 .099 .141' .162 . 061 . 012 .004 .001 

203 50.30 19.82 5.46 2.91 3.73 9. 66 3. 75 1. 99 (). 12 1. 99 0. 15 0. 12 100.00 

A2. II .838 .194 .034 .040 .093 .172 .061 . 021 .025 .001 .002 

0 

204 49.25 17.47 3.33 6. 77 3. 75 11.09 4.45 1.42 0. 18 1. 74 0.81 100.26 

A2. II .821 .171 .021 .094 .094 .1!18 .072 • 015 .022 .006 

: 
205 54.82 20.80 2.40 4.66 3.22 5.02 4.82 2.90 0.85 1. 07 100.56 

A3. III . 914 • 204 . 015 .065 . 081 .089 .077 .031 . 013 

206 52. 79 16.45 2. 74 6.44 5.56 6.51 3.64 1. 21 1. 02 0.21 2. 64 0.39 0.06 NiO 0.18 99.84 

A2. II .880 .161 .017 .089 . 139 . 1-16 .059 . 013 .033 .003 -

207 48.97 16.37 1. 33 8.56 6. 22 7.49 4.09 1. 72 0.38 0.08 3.95 1. 04 0.06 NiO 0.08 100.34 

A2. II .816 .160 .008 .119 .156 .134 .066 . 018 .Q49 .007 .001 

208 62.37 18.10 0.48 3.15 3.28 4.94 4.32 3. 10 0.32 ' 100.06 

A3. III 1. 040 .177 .003 .044 .082 .088 .069 .033 
I 

209 52. 20 14.67 1. 83 1l.51 3.48 6.69 3.04 2.49 0. 11 2.55 0.83 trace Cl 0.08 100.23 s 0.23 

A2. II .870 .144 .011 .160 .087 .120 .049 .026 .031 .006 -

210 52. 27 16.07 2.25 14.48 1. 68 6.67 3.29 1. 50 2.05 100.26 

A3. III .871 .157 . 014 . 201 .042 .120 .053 . 016 

211 52.76 20.28 5.87 1. 49 4.26 7.08 3.94 3.47 1. 06 0.32 100.5.3 

• A3. III .879 .199 .037 .021 .107 .127 .064 .037 . 
212 52. 14 19. 71 6.12 1. 50 3.99 7.89 4.64 3.00 0.67 0.15' 99.81 

A3. III .869 .193 .038 . 021 .ioo .141 .075 .032 

213 53.61 16. 11 3. o·5 4.45 6.80 7.00 3.95 3.08 1. 65 0.34 0.14 100.18 2. 75 

A2. II .894 .158 .019 .062 .170 .125 .064 .033 .004 .002 

214 52.40 19.27 4.56 3.57 2.03 6. 68 5.50 2.03 1. 82 1.60 0.52 trace s 0.10 100. 12 2. 798 

A2. II .873 .189 .029 .050 . 051 .120 ,089 . 021 .020 .004 -

215 51. 78 18.68 6.42 2.77 1. 86 6.04 5.53 2.34 2. 78 1. 05 0. 71 s 0.04 100.00 2.698 
I 

A2. II .863 .183 .040 .039 .047 .108 .089 .024 .()13 .0.05 



SUPERIOR ANALYSES OF FRESH ROCKS. II.5.3.4. 507 
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SUBRANG 4. DOSODIC. ANDOSE-Continued. 

No. Symbol. Norm. Locality. .Analyst. Reference. Rock name. Remarks. 

--
201 II.5.3."4. Q o. 78 di 10.99 Piano Cigliano, G. Aichino. V. Sabatini, 0 ligoclasi te or 15.01 hy 13.18 Monte Cimino, Yule. Cim., p. 506, (ciminite). nb 27.77 mt 5.57 

on 24.19 n. Viterbo, 1912. 
Italy. 

202 II".5.3".411• or 6.67 di 12.9il Santo Pablo, M. Stark. M. Stark Basalt. 
nb 31.96 ~r ~:~~ Ustica Island, T. M. P.M., XXIII, !ill28.36 

mt 3.48 Aeolian Islands. p. 512, 1904. 
n o. 61 
ap 0.34 

203 II.5."3.4. or u.n8 di 12.31 Er~tion of 1911, G. Ponte. G. Ponte, Basalt ash. 3 decimals. 
nb 30.65 ~t ~: ~~ 1 _o~mt Etna, Rend. A c. Line., fill 31.14 
ne o. 71 il 2. 72 SICily. XXI (2), p. 215, 

hm 3.94 1912. 
up 0.34 

204 II(III).511.3.4". or 8.34 di 21.36 Valle del Petrolo, S. di Franco. S. di Franco, Basalt. 
nb 26.72 ol 4.11i Mount Etna, Att. Ac, Gioen., (5): !ill23.35 mt 4.87 \ 
110 5.96 il 3.:34 Sicily. V, Mem. 21, p. 5, 

np 2.02 1912. 

205 "II.5.3.4. or 17.24 di 6.38 Tempio Pausania, C. Riva. C. Riva, Segregation Cf. No. 317, 
nb 40.35 ol 4. 81 Sardinia. Att. Ac. Sci. Nap., in granite. 1.4.2.3. on 24.74 mt 3.48 
c o. 71 il 1. 98 (2),XII, No.9, p. 27, 

1905. 

20(i II".''5.3.4". Q 4.50 di 3.80 Uras, H. S. Washing- H. S. Washin~ton, Basalt. 
or 7.23 hy 17.22 Monte Arci, ton. A. J. S., XXXVI, ab 30.92 mt 3.92 
an 24.74 il 5. 02 Sardinia. p.589,1913. 

np 1. 00 I 

207 II".5.3.4 or 10.01 di 7.91 Graham Island, H. S. Washing- H. S. vVashington, Basalt. 
nb 34.58 ol l4. 44 (1831), ton. . A. J. S., XXVII, 
[ill 21.13 mt 1. 86 

il 7. •15 Near Sicily. p. 138, 19~9. 
ap 2.35 

208 "II. ( 4)5.113."4. Q 8.52 di 2.94 Tschcheri, Not stated. L.-Lessing and Andesite-
or 18.35 hy 12.18 Kasbek, Sewastjanow, dacite. nb 36.15 mt o. 70 
f\ll 20.85 Caucasus. Mat. G. Rus., XXI, 

p. 107' 1901. 

209 II(III).5.3.(3)4. Q :!. 7R di 7.24 Goroschki, W. Tarassenko. W. Tarassenko, Gabbro- . In W. T., p. 283. 
or 14.46 hy 20.(13 Volhynia, Ref. N.J., 1899, I, syenite. nb 25.68 mt 2.51i 
lUl19.18 il 4. 71 Russia. p. 463. 

ap 2.02 

210 II(III).5.3.4. Q 1.20 di 7. 74 Assa, Krikmeyer. Loewinson-Lessing, Albite ·In'"· T., p. 283. or 8.90 hy 24.85 Caucasus. Ref. N.J., 1899, II, diorite. ob 27.77 m1; 3.25 
[ill 24.46 p. 234. 

. 211 II.5.3.(3)4. or 20.57 di 6.26 Lake Karagol, (?) A. S. Ginsber~, Shoshonite . 
ab 30.92 ol 5. 46 Karabagh-, An. Inst. Po yt. rm 27.24 mt 4.87 
no 1. 42 bm2.56 Armenia. St. Pet., XX, 

I 
p. 52,1913. 

212 II.5".3.4. or 17.79 di 11.88 Near Gerussy, (?) A. S. Ginsberg, Shoshonite. 
nb 29.08 ol 3.15 Karabagh, An. Inst. Polyt. on 23.91 mt 4. 87 
ne 5.54 bm2. 72 Armenia. St. Pet., XX, 

p. 51, 1913. 

213 II.5.(2)3.''4. or 18.35 di 14.20 Persufli, R. Lepsius. R. Lef.sius, Basalt. In W. T., p. 283. 
ub 31.96 ol 11.01 Thessaly, Geo . A ttika, on 16.96 mt 4. 41 
110 0.85 il 0.61 Greece. p. 169, 1883. 

214 II.5.''3.4. or 11.68 di 6.08 Achacla, Kliiss. C.G~el Trachy- · 
ab 45.06 ol 1. 68 n. Porto da Cruz z. . G. G.; LXIV, dolerite. nn 21.96 mt 6.7a 
DC 0.85 il 3.04 Madeira Island. p. 428, 1912. 

np 1. 34 
215 II.5.(2)3.4. or 13.34 di 8. 21 Ilheo, n. Porto do Eyme .. C. Gagel, Trachy-

ab41.92 ol o. 63 Cntz, Madeira Z. D. G. G., LXIV, dolerite. an 19.46 mt 6.03 
ne 2. 56 n 1. 98 Island. p. 428, 1912. 

hm 2.24 
ap 1. 68 
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CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. ANDASE-Continued. 

-
No .. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20. H20+ H20- Ti02 P,O, I MnO Inclusive. 

I 
Sum. Sp.gr. 

216 47.70 17.32 5.43 4. 71 3.62 7.98 4. 21 2.45 3.08 2.54 0. 99 s o. 04 100.05 2.673 

A2. II . 795 .170 .034 .065 . 091 .143 .068 .026 . 032 .007 

217 46.08 17.39 10.95 2.56 2.66 8.87 3.72 1. 38 2.37 2. 73 1.11 s 0.02 99.84 2.809 

A2. II . 768 .170 .069 .036 .067 .159 .060 . 015 .034 . 008 

218 51.59 18.90 4.61 6.10 3.20 7.23 3.81 2.33 1.36 ]. 03 0.36 100.52 . 
A2. II .860 .185 .029 .085 .080 .129 .061 .024 . 013 .003 

219 53.50 15.20 5.40 6.93 4.95 5.60 4.35 0.95 0.50 2. 25 0.09 99. 72 

Az.·u .892 . 149 .034 .096 . 124 .100 .070 .010 .028 .001 

220 48.88 20. 56 3.34 5. 29 3.09 8.34 4.75 2. 56 0.32 1. 69 0. 73 99.55 

A2. II .815 . 202 .021 .074 .077 .149 .077 .028 . 021 . 005 

221 48.40 21.47 0.65 2.12 2.65 8;21 5.67 1. 45 2.68 2.00 0.36 FeS2 3. 78 99.44 

A?2. II .807. . 210 .004 .029 . 066 .146 .092 .016 . 025 . 003 (99. 94) 

222 46. 76 14.80 8. 71 8.32 1. 70 9.46 2. 75 2.48 1.45 0. 19 2.05 0.63 0.34 SO a 0.35 99.99 

A2. II . 779 .145 .054 .115 .043 .169 .045 .027 .026 .004 .005 

223 53.87 15.25 3.95 5. 16 6. 16 5.67 3.59 2. 53 1.92 1. 53 0.32 0. 13 C02 o. 52 100.60 

A2. II .898 .150 .025 .072 . 154 . 101 .058 .027 .019 . 002 .002 

224 58.3 18.0 4.5 2.0 2.3 5.5 5.4 1.7 1.0 100.5 
: 

B3. IV .972 .176 .028 .• 028 .058 .098 .087 . 018 .013 

225 51. 97 16.21 3.37 9.51 3.68 7.67 3.41 1. 75 1.97 0.22 99. 76 

A3. III .866 .159 .021 .132 .092 .138 .055 . 019 .003 

226 57.51 15.88 3.50 3. 71 4.48 9. 16 3.70 1.27 1.21 trace 0. 29 0.17 100.88 

A3. III .959 .156 .022 .051 .112 .164 .060 . 014 - .002 .002 

227 56.82 18.85 5.05 2. 90. 2.76 5.45 4.80 2. 07 
1 1.62 trace 0.38 0.16 100.86 

A3. III .947 185 .032 .040 .069 .097 .077 .022 - .003 .002 

228 54.21 15. 11 3.94 5. 25 6.42 8. 19 3.96 1. 91 1.28 0.52 0.14 100.93 

B2. III .904 .148 .025 .073 . 161 .146 .064 .020 .007 . 001 

229 54.18 15.33 5. 65 6.30 3.28 7.77 3.96 ·2. 32 0.47 0. 76 0.72 1.00. 74 

A2. II . 903 .150 .036 .088 .082 .139 .064 .024 .010 .005 

230 51.02 17.81 3.75 6. 17 5.30 8.98 3.81 1.01 1. 48 0.72 0.72 0.18 100.95 

B2. III .850 .175 .024 .086 .133 . 161 .061 .011 .009 .0051 . 003 

I I I 
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~. ·- -- - ·- -- ·----

2'1 (i 11.5 .3.4.0 or 14. 4(\ dl 9. 50 Ribeiro Frio, Eyme. C. Gagel, 'l'rachy-
t\b 31.44 ol 3. 29 Madeira Island. Z. D. G. G., LXIV, dolerite. an 21.13 mt 7.6(1 
nc 2. 27 il 4. 8(1 p. 428, 1912. 

hm O.Hi 
ap 2.35 

217 1.1.5 .3.4.0 Q I. 44 di 7. 99 Pico Serrado, Eyme. C. Gagel, 'l'rachy- Iron oxides? or 8. 3•l hy a. oo 
nb ~H. 44 mt o. 46 Madeira Island. Z. D. G. G., LXIV, dolerite. 
nn 2li.4L it 5. 17 p. 428, 1912. 

hml0.72 
ap 2. 69 

218 11.5 .3.4.0 Q o. 48 dl 4.32 Sao Vicente. R. l{.einisch. R. Reinisch, Basalt. o•· 1a. a4 hy 11.55 
Cape Verde D. Sudp. Exp., II nb:H.9(l mt 6. 73 

nn 27.80 it 1.98 Islands. (7), p. 655, 1912. 
up 1. 01 

219 J]ll •115.3.4(5). Q 5. 28 di (\. 24 Grotto Mountain, Pisani. A. Lacroix, Norite. 
01' 5. 5(\ hy l:t90 
uh 3(\.(18 mt; 7.89 Mony, Nouv. Arch. Mus., 
an 19.18 il 4. 2(1 Ivory Coast. III, p. 118, Hlll. 

ap 0.34 

220 11.5 (6).3.4. 01' 15.57 di 7. 88 'l'o,:r,sail Point. Lassieur. A. Lacroix, To(rs~ilite ab 25.15 ol 5.88 
an 2(1.97 mt 4. 87 L'amara Is hind, Nouv. Arch. Mus., m.tca-
nc s. 24 il 3.19 Los Islands, III, p. 80, 1911. basalt). 

ap I. (18 French Guinea. 

221. :n .. 5 (6).3.4(5). 01' 8.90 di 7. 34 Topsail Point. Lassieur. A. Lacroix, Micromon- Inciusion in ab 31.44 ol 2. 24 
an 28.3(1 mt o.na Tamara I slancl, Nouv. Arch. Mus., zonite. nephelite 
nc 9. 09 il a. 80 Los Islands. III, p. 78, 1911. syenite. 

ap 1.01 French Guinea. Sum? pr 3. 78 

222 :U(: lll).5.3.(3)4. Q 2. 10 di 19. 21 Mont Caffe. A. Lindner. W. Boese, B&Salt. Three or 15. Ol mt12.53 Sao 'J'hon16 Island, N.J. B. B., decimals. ab 2:.!. 58 il 3.05 
an 20.29 n.p 1.34 Guinea Coast. XXXIV, p. 273, 1912. 

22H 11'1 . 5. 113.114. Q 2. 70 di 6.42 Mount Dull. M. Dittrich. W. Ed linger, . Diorite . or l.'i. 01 hy w.:3o 
nb 30.39 mt 5. 80 Adamawa, In. Diss. Erl., 
nn 18.07 il 2. 89 Kamerun. p. 64, 1908. 

up 0.(\7 

224 ".II • 115.(2)3.411
• Q (j, 90 di 5. 83 Gebel Don khan, Not stated. J. Couyat, Microdiori te . or 10.01 hy 3.10 

uh 4.'). 59 mt 3. 48 Egypt. C. R.. CXLVII, 
an HJ. 74 il 1. 98 p. 868, 1908. 

hm 2.08 

225 .II(I Il).5.3.4. or 10.56 di 12.31 Del en. Sprockhoff. G. Linck, Diorite nb 28.82 hy 17.29 
nn 2a. !13 mt 4. 87' Kordofan. N.J. B. B .. XVII, porphyry. 

il 0.46 p. 428, 1903. 

226 H.( 4)5.3.4. Q 7. 08 di 16.71 Galaba Well, E. Manasse. E. Manasse, Quartz or 7. 78 hy 7. 28 
nb at. 44 mt 5.10 Molebso, Stud. Pet. Erit., diorite. 
an 22. SO ap o.\67 Eritrea. p. 76, 1909. 

227 "f[ . 115.3.4. Q 6.12 hy 8.06 Coatit, E. Manasse. E. Manasse, Quartz or 12.23 mt 7.42 Eritrea. Stud. Pet. Erit., diorite. ab 40.35 n.p 1. 01 
an 23.91 p. 68, 1909. 

228 II(I II).5.3.4. or 11. 12 di 1(\.68 Azeo, Digsa, E. Manasse. E. Manasse, Diorite 
n.b 33.54 ~r· 1t~~ an 18.00 Eritrea. Stud. Pet. Erit., porphyry. 

mt 5.80 p. 90, 1909. 
il 1. 06 
ap 0.34 

229 II" .5.113.4. Q 4.02 di 13.60 Elos, Mai Adarete, E. Manasse. E. Manasse, Diorite or 13. a4 hy 7.10 Eritrea. Stud. Pet. Erit., porphyry. ab 33.54 mt 8.35 
an 17.24 il 1. 52 p. 92, 1909. 

ap 1.68 

230 II" .5.311 .4(5). or (\.12 di 9.05 Brigantia, Cheren, E. Manasse. E. Manasse, Hornblende ub 31.96 ~r ~:-~~ Eritrea. Stud. Pet. Erit., diorite. an 28.63 
mt 5.57 p. 82, 1909. 
1l 1. 37 
ap 1.68 



510 CHEMICAL ANALYSES OF ·IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H 20- Ti02 P20s MnO Inclusive. s urn. Sp. gr. 

--- --- ----------------------
231 53.39 17.96 2.49 4.91 3.13 6.41 4.37 3.43 0.80 0.39 1.81 0.62 99. 71 

A2. II .890 .176 .016 .068 .078 .114 .Oil .036 .023 .004 

232 53. 10 21.80 1. 15 5. 75 3.05 5.84 5.65 2.56 0.62 1.41 1 00.93 

B3. IV .885 . 214 0 007 .080 .076 .104 . 091 .028 • 018 

233 51.38 16.07 3.93 6. 19 4.98 6.34 4.60 2. 20 0.69 0.22 2.83 0. 78 1 00.21 

A2. II .856 .158 .025 .086 . 125 .113 .074 .023 .035 .005 

234 48.76 19.57 4. 23 4. 69 3.06 7. 70 3.95 2. 69 1. 75 0.78 2.36 0.15 9 9.69 

A2. II .813 . 192 .026 .065 .on .138 . 064 .029 .030 .001 

235 46.62 19.02 5.36 5.12 3.66 8.68 3. 78 2.08 1. 55 0.85 2. 70 0.22 9 9.64 

A2. II .iii .186 .034 .Oil .092 . 155 • 061 .022 .034 .002 

236 46.38 16.49 3.29 8.83 5.39 8.97 2.81 2.01 0.80 0.33 3.77 0.75 99.82 

A2. II ·. ii3 .162 .021 .122 .135 . 161 .045 .021 
' 

.047 .005 

237 51.24 16.39 3.09 6.30 3.55 6.27 3.78 3.17 2.36 -3.54 0.16 9 9.85 

A2. II .854 .161 .019 .088 .099 .113 .061 .034 . 044 .001 

238 47.49 17.11 4.83 6.63 4.95 9.90 2.80 1. 77 0.31 0.35 2.83 0.77 , 9 9.74 

A2. II . 792 .168 .030 .092 . 124 .1ii .045 .019 .035 .005 

239 47.04 17.70 2.59 7.56 5.53 9.90 3.05 1.81 1. 02 0. 17 2.71 0. 50 C02 0.29 9 9.87 

A2. II . 784 .174 .016 .105 .138 ·.Iii .049 .019 .034 .004 ( 99.95) 

240 48.47 15.31 6.69 6.36 3.60 8.14 4.49 1. 67 1. 65 2. 23 0.52 C02 o. 26 
SOa trace 

99.53 2. 886 
s 0.14 

A2. II .808 .150 .042 .089 .090 .145 .Oi3 .018 .028 .004 

241 48.63 17.01 2.92 8.85 . 3. 87 7.90 3.98 1. 76 0.22 4~02 0.77 9 9.93 

A2. II .811 .164 .018 .123 .097 .141 .065 .019 .050 .005 

I I 

242 47.79 19.76 0.93 4.96 5.93 7.57 5.101 1. 24 3.34 0.35 1.18 1. 44 0.28 C02 trace 
Cl trace · 

99.80 2. 732 
s 0. 02 

A2. II . 797 .194 .006 .069 .148 .136 . 081 . 013 .015 .010 .004 Cr20a trace 
BaO none 

243 54.90 20.23 3.42 5.26 3.11 6.24 4.86 1. 44 0.54 0.18 1 00.18 2. 89 

A3. III . 915 .198 .021 .073 .078 .112 .078 . 015 .003 

244 49.37 17.67 6.28 4.81 5.02 9.12 3.27 1. 41 2.15 0.28 I 9 9. 38 2. 522 

l33. IV .823 .1 73 .039 . 067 . 126 .163 .053 . 015 .004 

245 48.43 15.54 7.95 5.09 6.08 8.13 4.03 1. 21 2.07 0.91 99.44 2. 758 

B3. IV .807 .152 .050 .071 .152 .145 .065 .013 .011 
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I 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. I Remarks. 
I I 

231 II.5.(2)3.114. or 20.02 di .7. 20 Ankiz, Not stated. A. Lacroix, Monzonite. 
ab 37.20 ~r !:~ Ma agascar. pers. com. an 19:18 

mt 3. 71 
iJ 3. 50 
ap 1. 34 

~32 "II.5".3.4. or 15.57 dl 2.04 Nosy Komba, Pisani. A. Lacroix, Covite. 
ab 34.84 ol 10.20 Madagascar. Mat. Min. Mad., I, an 26.41 mt. 1. 62 
ne 6.96 il 2. 74 p. 32, 1902. 

233 1!.5.(2)3.4. or 12. 79 dl 7. 75 Taniankatsaka, Boiteau. A. Lacroix, Basalt. 
ab 38.77 ~r ~:?~ Ankaratra, C. R., CLVI, p. 177, an 16.96 

mt 5.80 Madagascar. 1913. 
iJ 5.32 
ap 1. 68 

2:-34 II.5.3.114. or 16.12 dl 7. 91 Ambohibaho, Boiteau. A. Lacroix, Labradorite 
ab 28.30 ol 3. 6.5 Ankaratra, C. R., CLVI, p. 177, (basalt). an 27.52 mt 6.03 
no 2.84 il 4. 56 Madagascar. 1913. 

ap 0.34 

235 II.5.3.4.0 or 12.23 di 9. 75 Am bodina pahi tra, Boiteau. A. Lacroix, Labradorite 
ab 26.4(1 ol 3. 56 Ankaratra, C. R., CLVI, p.177, (basalt). an 28. ()3 mt 7.89 
no 2.98 il 5.17 Madagascar. 1913. 

ap o. 67 

236 II(III).5.311 •114. or 11.68 di 10.82 Mont Inanobe, Boiteau. A. Lacroix, Basalt. 
ab 23.58 ~r ~:g~ Ankaratra, C. R., CLVI, p.177, an 26.69 

I mt 4. 87 Madagascar. 1913. 
iJ 7.14 
ap 1. 68 

237 1!.5.(2)3.(3)4. or 18.90 di 9. 79 Madagascar. Not stated. A. Lacroix, Akerite. 
ab 31.96 ~r g:!~ pers. com. an 18.35 

mt 4.41 
t>. 

il 6.69 
ap 0.34 I 

238 II(III).5.3( 4).4. or 10. 56 di 12.42 Ivong, Not stated. A. Lacroix, Hypersthene 
ab 23.58 ~rt8~ Madagascar. pers. com. gabbro. · an 28.91 

mt 6. 96 
il 5. 32 . ' ap 1. 68 

239 II(III).5.3( 4).4. or 10.56 di 13.04 Mana Kanala, Boiteau. A. Lacroix, Basalt. 
ab 23.0() ol 10.70 Madagascar. pers. com. an 29.47 mt 3. 71 
no 1. 42 il 5.17 

ap 1. 34 

240 II(iii).5.(2)3.4. or 10.01 di 16.19 Oldonyo Sambu, A. Eyme. L~ Finckh, Basaltic 
nb 35.63 ol 2. 71 German East Z. D. G. G., LXV, trachy-an 16.40 mt 9. 74 
ne 1. 42 il 4. 2() Africa .. p. 501, 1913. dolerite. 

ap 1. 34 

241 II11 .5.3.4. or 10.56 di 10.01 Avi.rons, Boiteau. A. Lacroix, Basalt. 
ab 34.06 ~f ~:~? Reunion Island. C. R., CLV, an 23.24 

mt 4.18 p. 541, 1912. 
il 7. 60 
ap 1. 68 

242 n:.5".3.4(5). or 7. 23 dl 0. 68 Kugensk, M. Dittrich. J. Rakovsky, Essexite-
nb 33.01 ol 15. 42 J enissei District, Trav. Mus. G. diabase. an 27.80 mt 1. 39 
ne 5.11 il 2. 28 Siberia. Pet. Grt., V, 

ap 3. 36 p. 237' 1911. 

243 II.5.3.4". Q 0. 42 dl 1. 61 Choa-schen Not stated. K. Bogdanovitsch, Andesite. 
or 8. 34 ·hy 14.26 Volcano, Pet. Mt., L, ab 40. 87 mt 4. 87 
an 29.19 Kamchatka. p. 99, 1904. 

244 II11.5.3(4).4. or 8. 34 dl 12.85 Kyry Nor, Not stated. P. Venukoff, Trachylyte. Not in W. T. 
ab 27. 77 hy 8. 78 )ianchmia. B. Soc. Belg. G., II, an 29.19 ol o. 90 

; mt 9. 05 p. 446, 1888. 
' j) 0. 61 

245 II(III).5.3.411 • or 7. 23 di 15. 47 Abtzik],l, Not stated. P. Venukoff, Basalt. Notin W. T. 
ab 34.06 ~r g: b~ Kairkhan B. Soc. Belg. G., II, an 20.57 

mtl1.60 Mountains, p. 446, 1888. 
il 1. 67 Manchuria. 
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CLASS II. 'DOSALANE-Continued. 

RANG 3. ALKALICALCIC. ANDASE-Continued. 

No. 
·I 

Si02 Al20 3 Fe20 3 FeO I MgO CaO Na20 K20 H20+ H20- Ti02 P,O, I MnO Inclusive. Sum. I Sp.gr. 
--1--

2 46 48.82 14.10 2.75 8.73 4.25 5.50 4.00 l. 76 4.50 5.12 99.53 

A 3. HI . 814 . 138 .017 . 121 .106 . 098 .065 . 019 .064 

2 47 52.40 17.59 3.51 7.07 3 .. 73 9.36 2.93 1. 77 0.57 1. 06 0.14 0.16 100.29 

A 2. II . 873 . 172 .022 .099 093 . 167 .047 .019 013 .001 .002 

2 48 49.29 18.49 2.38 6.77 6.09 8.14 3.93 1. 79 0.88 2.22 trace 0.22 100.20 
.. 

A 2. II . 822 .181 . 015 .094 . 152 . 145 .063 . 019 .028 - .003 

2 49 53.91 15.65 3.75 2.82 4.81 7.09 4:12 2.47 2.05 2.00 l. 28 trace 99.95 

A 2. II . 899 . 153 .024 .039 .120 . 127 .066 .027 . 025 .009 --

2 50 52.19. 19. 74 4. 72 6.28 2.24 6.99 3.48. 2.04 l. 25 0.06 98.99 

B ?3. IV? . 870 .194 .029 .088 .056 .125 .056 . 021 . 001 (99. 99) 

2 51 48.33 16.29 3.24 8.73 5. 70 8.50 3.59 l. 49 0.82 2.40 0. 79 0.11 99.99 2.562 

A 2. II. . 806 .160 .020 .121 .143 . 152 .058 .016 .030 .006 .002 

. 
2 52 55.7 19.5 6.8 0.8 3.7 8.2 3.8 I l. 9 0.2 100.6 2.689 

B 3. IV .928 .191 .043 .on .093 .146 . 061 .020 

• 2 53 54.9 19.2 4.9 3.4 2.6 9.2 4.0 1.8 0.8 100.8 

B 3. IV .902 .188 .031 .047 .065 .164 .065 .019 
' 

2 54 53. 75 17.06 4.18 5.50 4.07 7.72 3.33 l. 37 0.50 0.39 0.88 0.25 0.50 Zr02 none 99.87 
Cl 0.11 

1.1 .007 
F 0. 06 

.896 .167 .026 .076 .102 .138 .053 .015 .011 .002 s 0.06 A 
BaO 0.02 
SrO 0.12 

2 55 53.2 19.2 4.0 2.9 3. 7 9.2 5. 5 1.9 0.4 100.0 

B a. IV .887 .188 .025 . 040 .093 • 164 .089 .020 

56 53.01 ·18.49 3.90 5.37 4.24 7. 28 4. 63 l. 98 ]. 16 . 0. 27 100.33 2. 799 2 

A 1 III . ESt . 181 .024 .075 . 106 . 130 .074 . 021 .004 

2 57 55.06 17.92 4. 39 5. 24 3.26 8.29 3.09 2. 01 0.07 0. 23 0.36 0.50 100.42 2. 61 

A 2. II . 918 . 176 .028 .073 . 082 . 148 . 050 .021 . 005 .007 

I 

58 52.89 18.93 4.06 4.80 3. 72 8.56 3.98 0.94 0.58 0.84 0.96 0.22 0.·43 C02 0.10 101.05 2. 772 
SOa none 

2 

B 2. III .882 .186 .026 .067 .093 . 153 .065 .010 .012 . 002 .006 
Cl trace 
s 0.04 

2 59 53. 74 18.26 6.21 3.00 2. 69 8.06 3.58 2.52 0.60 0.16 0.97 0.33 0.08 100.19 2.67 

A 2. II .896 . 179 .0:39 .042 .067 .144 .058 .027 . 012 .. 002 .001 

60 57.66 21.17 0.05 5. 11 l. 70 6.57 3.81 1. 73 1. 00 0.05 0.88 trace 0.11 C02 0.11 100.04 2.78 
Zr02 none 

2 

l.I . 961 . 208 .071 . 043 .118 .061 .• 018 .011 -- .002 
Cl trace -- s 0.05 A 
Cr20a none 
NiO 0.04 
BaO none 
SrO none 
Li20 none 

' 

2 61 56. ;)2 17. 55 3. 14 4.86 2.51 5.50 4.82 1.. 90 2.45 0. 25 trace 0. 22 0. 13 99.85 2. 75 

A 2. II . 942 . 172 . 020 .068 . 063 . 098 .077 .020 -- .002 .002 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 4. DOSODIC. ANDOSE-Continued. 
'\ ---

No. S ymbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--· --· 
24(i 1.1 (I 11).5.(2)3.4. Q 0. 48 di 10.79 Liou-chou-ko, Pisani. J. Deprat, Basalt. Fresh? 

or 10.56 by 10.66 East Yunnan, Mem. Ser. G. ub 34.06 mt 3.94 
[Ill 15.01 il 9. 73 China. Indo-Ch., I (1), 

p. 234, 1912. ~ 

247 II". 5.3( 4).4. Q 2. 88 di 13.30 U so Volcano, Sakaonura. D. Sato, Jap. · Andesite. Cited in Zs. 
or 10.56 by il.44 Hokkaido, G. S. B., XXIII, Vulk., I, ub 24.63 rut 5.10 
an29. 47 H 1. 98 Japan. 1913. p. 281, 1915. 

ap 0. 34 
,, 

248 ll.5 .3.4.0 or 10.56 di 10.30 Genbudo, ·c. Sugiura. s. ·Kozu,_'" Basalt. 
ab 27.77 ol 12. 51 
an27. 52 mt 3. 48 'fajima, pers. com. 
no 2. 84 il 4. 26 Japttn. 

249 ll.5 .''3.4. Q 3. 84 di 7. 99 Otsurumizu, K. Yokoyama. S. Kozu, 'l'rachy-
or 15.01 hy 8. 30 Bungo, Sc. Rep. Toh. Un., andesite. ab 34.58 mt 3. 25 
an 16.68 il 3.80 Kiu Shiu, Japan. I, p. 78, 1913. 

hm I. GO 
up a. 02 

250 Il.5 . 3(4).4. Q a.oo di 1. 86 :Madara Shina, T. Ono . S. Kozu, 'frachy- Sum uncertain. or 11.68 hy 12.59 Hizen, Japan. J. G., XIX, dolerite. ab 29.:34 mt 6. 7:3 
un32.53 p. 574, 1911. 

251 II(I II).5.3.4. or 8.90 di 10.45 Ondake Volcano, K. Yokoyama. S. Kozu, Trachy-ub 30.:39 hy 2. 89 
an 23.91 ol 11.62 Fukae, J. G., XIX, dolerite. 

mt 4.64 Goto Islands, p. 574, 1911. 
il 4. 56 Japan. 0 

up 2.02 

252 II." 5.311.4. Q 5. 58 di 7. 78 Kaba Volcano, H. Hoppe. H. Hoppe, Pyroxene or 11.12 hy 5. 70 Sumatra. In. Diss. Bres., andesite. ab :31.96 mt 2. 55 

2531ll.5 

an ::JO. 58 hm 5.12 p. 57, 1903. 

.3.4.0 Q 2. 94 di .13.:34 Sago Volcano, H. Hoppe. H. Hoppe, Andesite. or 10. 56 hy 2. 23 Sumatra. In. Diss. Bres., ab 34.06 mt 7.19 
tU128. 91 p. 27, 1903. 

254 II.( 4)5.3(4).4. Q G. GO di 7.23 Rau Rau, E. W. Morley. J. P. Iddings, Pyroxene Also in Iddings or 8.34 hy 12.75 Merapi Volcano, Ign. Rocks, II, andesite. and Morley, ub 27.77 mt 6.03 
llll 27.52 il 1. 67 Sumatra. p. 625, 1913. J. G., XXIII, 

ap 0. 67 p. 233, 1915. 

255 n.5 (6). '13.411 • or 11.12 di 18.74 Merapi Volcano, H. Hoppe. H. Hoppe, Pyroxene ab 32.49 ol 1.71 
an 21.96 mt 5.80 Sumatra. In. Diss. Bres, andesite. 
ne 7. 67 p. 40, 1903. 

2ti6 II.5 .3.4.0 or 11.68 di 9.98 Soengei Lassie, L. Serrurier. R. D. M. Verbeek, Quartz Not in W. T. ab 38.25 ol 9. 47 
an 2:3.91 mt 5.57 Sumatra. Sum. \-Yestk., diorite. 
no 0. 28 p. 232, 1883. 

257 II.' 15.3(4).4. Q 6.60 di 9. 80 \Vatoe belah, N. Sahlbom. G. N iethammer, Pyroxene or 11.68 by 9. 59 Loh-oelo, Java. T.M.P.M., amtesite. ab 26.20 mt 6.50 
an 29.19 il 0. 76 XXVIII, p. 227, 

1909. I 

258 11.5 .3(4).4(5). Q 2. 82 di 7. 88 Burangerang, E. C. J. Mohr. E. C. J. Mohr, Andesite. or 5. 56 hy 10.10 Preanger B. Dep. ~r. Ind. ub 34.06 mt 6.03 
an 30.86 il 1. 82 Province, Neer., X VIII, 

ap 0. 67 Java. p. 10, 1909. 

25!) II.' 15.3.114. Q ,5.28 eli 9. 29 Ndano, A. Lindner. G. Rack, Andesite. or 15.01 hy 2. 40 Sumbawa N.J. B. B., ub 30.39 mt 7.19 
31126.13 il 1. 82 Island, XXXIV, p. 54, 1912. 

hm 1. 28 Sunda Islands. 
up 0. 67 

260 (l)I 1:(4)5.3(4).4. Q 8. 76 by 12.48 Noosa Head, H. I. Jenseu. H. I. Jensen, Quartz or 10.01 il 1. 67 Queensland. Pr. Linn. Soc. diorite. ab ::l1.96 
an 32.80 N. S. W., XXXI, c 1.12 p. 169, 1906. 

261 H.' 15. 113.4. Q 4. 86 .di 3. 45 Ottaba, G. R. Patten. A. R. Agric. Augite. H. C. Richards or 11.12 hy 11.08 Esk, Queensland. Chern. Qld., 1914. andesite. pers. com. ab 40.35 mt 4. 64 
an 20.85 ap 0.67 

42423°-17--33 
I 
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CLASS II. DOSALANE:-Continued. 

RANG 3. ALKALICALCIC. ANDASE-Continucd. 

No. Si0
2

. Al20 3 Fe20 3 FeO I MgO CaO. Na20 I ~0 H20+ H20- TiO, I P,O, MnO Inclusive. Sum ... Sp. gr. 

-------------------------
262 52. 24 16. 52 4.52 6.61 3.55 s. 20 3.28 1.48 0. 65 0.58 1. 44 0.80 trace 99.87 2.87 

A2. II .871 .162 .028 .092 .089 .146 :053 .016 .018 .006 --

263 49.90 15. 79 4.52 6. 25 5. 77 9.12 3.24 0.89 1. 36 1. 28 1. 98 0.43 0. 12 100.65 2. 76 
' I 

A2. II .832 .155 .028 .087 .144 .163 .052 .009 . 025 . 003 . 002 

264 57. 64 18.28 2.57 3.68 2. 73 6.40 4.08 2.03 1.10 0.28 0.64 0.31 0. 25 C02 0.03 100. 27 2.744 
Zr02 none 
SO a 0.08 

AI. I . 961 . 179 .016 . 051 .063 .114 .066 .022 .008 .002 .003 Cl 0.02 
Cr20s trace 
V20a 0.02 
NiO 0.04 
BaO 0.09 
SrO trace 
LhO none 

265 51.02 16.98 5.52 4. 13 4.13 6. 37 3. 61 2. 98 1. 95 1.01 1. 44 0. 30 0.29 C02 0.35 100.61 2.788 
Zr02 none 
SO a 0.19 

A1.1 .850 .166 .034 .057 .103 .114 .'058 .032 .018 .002 . 004 Cl 0.03 
F none 
Cr20a none 
V20s 0.02 
NiO 0.04 

·BaO ·0. 25 
8!"0 trace 
LhO nOJlo 

0 CuO trace 

266 54.76 16.49 0.80 10.71 3.57 7.89 2.67 2.03 0.59 0. 11 0.32 99.94 

A3. III • 913 .162 .005 .149 .089' .141 . 044 .023 .002 

267 53.86 15.41 1. 50 11. 51 3. 60 7. 18 3.04 1. 24 1. 10 0. 44 0. 36 0. 35 0. 16 C02 none 99.85 2. 853 
Zr02 none 

AI. I .898 .151 . .009 .160 .090 .129 .049 
SO a none 

.003 .005 .002 .002 Cl 0.06 
Cr20a none 
V20a 0.04 
NiO none 
BaO none 
SrO trace 

268 53.21 17.84 3.80 5.22 2.96 6.48 3.36 3.03 1. 27 0.65 1. 01 0.44 0.32 C02 0.02 99.8R 2. 768 Zr02 none 
SO a 0.09 

A1.1 .887 .175 .024 .072 .074 .116 .055 .032 . 013 .003 . 004 Cl 0.11 
F none 
Cr20a none 
~I20s 0.01 
NiO 0.04 
BaO 0.02 
SrO trace 
Li20 trace 
CuO trace 

269 51.16 19. 16 3.98 4. 64 3·. 73 6.80 4.05 2. 89 1. 48 0. 72 0.84 0.56 0.26 C02 0.03 100.56 2. 760 Zr02 none 
SOa 0.06 

AI. I .853 . 18S .025 . 064 .093 . 121 . 065 • 031 .010 .004 . 004 Cl 0.04 
F trace 

I .Cr20a none 
V20a 0.05 
NiO 0.02 
BaO 0.08 
8r0 trace 
Li20 none 
CuO o. 01 

270 51. 11 17.70 3.99 5.131 3.43 6.51 3.97 3.25 2.41 0.52 1. 34 0.65 0.32 C02 o. 01 100.49 2. 788 Zr02 none 
SO a none 

AI. I .852 .173 .025 .071 .086 .116 .065 .035 .017 .002 .005 Cl o. 01 
F none 
Cr20s trace 
V20a 0.05 
NiO o. 02 
BaO 0.07 
SrO trace 
Li20 trace 

271 52.86 17. 23 4.10 4.59 3.34 7.62 3.29 2.75 1. 48 0.91 1. 10 0.43 none C02 o. 04 99. 78 2.757 Zr02 none 
Cl trace 

Al.I .861 .169 .026 • 064 .084 .136 .053 .030 .014 . .003 -- F none 
s none 
Cr203 none 
V20a 0.03 
NiO none 
BaO o. 01 
SrO trace 
LhO trace 
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No. SymboL . Norm. Locality. Analyst. Reference. Rock name. Remarks. 

262 II.115.3".4. Q 6.18 di 7. 48 Burleigh Heads, N. H. Christ- A. R. Agric. Andesitic H. C. Richards, 
Of 8.90 hy 11.32 Queensland. ensen. Chern. Qld., 1914. basalt. pers. com. nb 27.77 mt 6.50 
an 25.85 il 2. 74 

ap 2.02 

263 II(III).5.3( 4).4(5). Q 2.34 di 12.12 Chinghee Creek, A. T. Jefferis. A. R. Agric. Basalt. H. C. Richards. 
or 5.00 hy 12.87 Queensland. Chern. Qld., 1913. pers. com. nb 27.25 mt 6.50 
an 26.13 il 3.80 

ap 1.01 

264 "II. ( 4)5.3.4. Q 9.00 di 3.56 Good Dog H. P. White. Card. and Jaquet, Quartz 
or 12.23 hy 7.35 Mountains, . Rec. G. S. N. S. W., diorite . nb 34.58 mt 3. 71 
an 25.30 il 1. 22 Cambewarra VII, p. 120, 1902. 

np 0.67 Range, 
New South Wales. 

265 Il.5.3.(3)4. Q 1.26 eli 6. 76 Nowra, J. C. H. Min- Card and Jaquet, Hornblende 
or 17.79 hy 7.80 Cambewarra ·gaye. Rec. G. S. N. S. W., lam pro-ab 30.39 mt 7. 89 
an 21.13 il 2. 74 Range, VII, p. 127, 1902. phyre. 

ap 0. 67 New South Wales. 

I 

266 II(III).5.311.'14. Q 2.94 di 9.19 Mother's ~addock, Not st.ated. A. R. Dep. Min., Tachylyte. Not in W. T. 
or 12.79 hy 23.24 Inverel , N. S. W. (1.898), ab 23.06 mt 1.16 
au 26.41 ap 0.67 New South Wales. p. 187, 1899. 

267 II(III)."5.3'/.4. Q 4.50 eli 8. 26 Inverell, W. A. Greig. A. R. DW. Min. Tachylyte. 
or· 3.23 hy 24.33 New South Wales. N. S. . (1.91.2). ab 25.68 mt 2.09 
an 24 .. 74 ll o. 7fl p. 198, 1913. 

ap 0. 67 

~ 

2(i8 II .5.3. (3)4. Q 3. 72 eli 4. 08 Croobyar Creek, A. H. Greig. G. W. Card, Orthoclase 
or 17.79 hy 10.03 Milton, N owra., Rec. G. S. N. S. W., basalt. ab 28.82 mt 5.57 
an 24.46 il 1. 98 New South Wales. VIII, p. 85, 1905. 

ap 1. 01 

269 II.5.3.114. Q 0.66 eli 3.59 'Milton, N owra, H. P. White. G. W. Card, Orthoclase 
or 17.24 hy 11.93 New South Wales. Rec. G. S. N. S. W., basalt. nb 34.06 mt 5. SO 
an 25.58 il 1. 52 VIII, p. 85, 1905. 

ap 1.34 

270 !!.5.113.(3)4. or 19.46 di 5.84 . Milton, Nowra, H. P. White . G. W. Card, Diorite. 
nb 34.06 ~[ ~:~ New South Wales. Rec. G. S. N. S. W., nn20.29 

mt 5.80 VIII, p. 83, 1905. 
il 2.58 
ap l. 68 

271 !!.5.3.(3)4. Q 2.58 di 8.93 D~to Flow,, H. P. White. G.. W. Card, Dolerite. 
or 16.08 hy 7.28 alderwood, Rec. G. S. N. S. W., ab 27.77 mt 6. 03 
[Ul 23.91 i1 2.13 Camden Countfe, VIII, p. 263, 1907. 

ap 1. 01 New South Wa es. i 
' 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na2 0 KzO H 20+ H20- Ti02 P20 5 MnO Inclusive. Sum. Sp.gr. 

--------------- ---------------

272 52.72 16.19 4.80 4.14 4.12 8. 10 3.3 2.45 1. 56 0.92 1. 20 0.48 0.07 COt 0.07 100.20 
Zr02 none 

1 

AI. I .879 . 159 .030 .057 .103 .145 .05 
SOa non~.) 

.027 .015 .003 .001 Cl trace 3 
Cr20a none 
V20s 0.02 
NiO tffl'Jf} 
BaO 0.05 
SrO trace 

273 52.48 17.32 4.30 5.04 3.65 7.66 3.4 2.53 ]. 61 0.59 0. 74 0.42 0.31 C02. 0.1i 100.44 2. 789 
Zr02 none 

3 

Al. I .875 .170 .027 .069 .091 .124 .05 
SOa 0.09 

.027 .009 .003 .004 Cl trace 5 
Cr20a trace 
V20s 0.03 
NiO 0.01 
BaO 0.06 
SrO trace 
Li20 none 
CuO trace 

274 51.92 15.58 5.00 4.68 4.09 7.72 3.3 2.56 1. 35 1. 19 1.20 0.54 0.24 C02 0.02 99.66 2.758 
Zr02 none 8 

AI. I .865 .. i53 .031 .065 .102 .138 .05 
SO a none 

.028 .015 .004 .003 Cl 0.05 5 
Cr20s none 
V20a 0.04 
NiO 0.02 
BaO 0.07 
SrO trare 
Li20 none 
CuO 0.01 

275 51.32 18.R2 4.50 2.97 3.58 6.42 3.9 ·3. 31 2.89 0.87 0.56 0.42 0.23 C02 0.10 100.25 2.664 
Zr02 non!} 7 
SO a none 

A1. I .855 .184 .028 .042 .090 .114 .06 5 .035 . 007 .003 . .003 Cl trace 
Cr20a none 
V20a o. 04 
NiO 0.01 
Ba.O 0.22 
SrO trace 
Li20 tmce 
CuO 0.02 

276 51.19 14.03 4.95 6.48 4. 27 8.18 3.5 1. 10 1.52 1. 06 2. 72 0.99 0.09 co~ 0.04 100.24 2.814 
Zr02 0.02 

3 

Al. I .853 .137 .031 .090 .107 .146 .05 
SOa none 

.012 .034 .007 .001 Cl 0.01 6 
Cr20a trace 
V20a 0.01 
BaO 0.04 
SrO trace 
CuO 0.01 

277 50.24 15.42 5.59 6.75 3.73 7.86 3.6 1. 47 1. 16 0. 89 3.08 0.37 0.12 C02 0.'03 100.53 2.866 
Zr02 none 0 

Al. I .837 .151 .035 .093 .093 .140 .05 
SO a 0.07 

.016. .039 .003 .002 Cl o. 01 
Cr20a trace 

8 

V20a 0.06 
NiO 0.04 
BaO 0.03 
SrO trace 
LhO none 
CuO 0.01 

278 50. 78 15.16 2. 36 10.01 4.43 6.46 3.5 2.20 1. 32 0. 75 2.60 0.34 0.14 C02 0.01 100.40 2.795 
Zr02 none 4 

Al. I .846 .149 .015 .139 .111 .115 .05 
SOa 0.15 

.023 .033 .002 .002 CJ 0.02 
F none 
Cr20a none 
V20a 0.02 
NiO 0.05 
BaO 0.05 
SrO trace 
Li20 tra<'e 
CuO 0.01 

279 49.80 15.43 . 4. 70 5.39 5.95 9.52 3.0 2.48 2 •. 27 0.39 0.40 0.30 0.17 C02 0.04 99.95 2.857 
Zr02 none 

1 

Al. I .830 .151 .029 .075 .149 • 170 .o 
SO a trace 

.027 .005 .002 .002 Cl 0.02 
s none 

48 

Cr20a trace 
V20a o. 05 
NiO none 
BaO o. 03 
SrO trace 
Cu trace 

280 49.56 17.54 1. 20 7.83 5.72 8.46 2. 7 2.08 1.98 0.40 1. 30 0.50 0.22 C02 0.12 99.83 2. 910 I 
Zr02 none 3 

AI. I .826 • 172 .008 .108 143 . 151 .04 
SOa none 

.022 .016 .004 .003 Cl 0.09 
s 0.03 
Cr20a none 
V20a 0.0·1 
NiO none 
BaO (\03 
SrO trace I 
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272 II. 5.3.114. Q 4. 26 di 11.85 D~to Flow, H .. P. White. A. R. Dep. Min. Dolerite. 

or 15.01 hy 6. 42 ort Kemble, N. S. W. (1911), nh 27.77 mt 6.96 
nn 21.96 il 2.28 New South Wales. p. 198, 1912. 

ap 1. 34 

273 II. 5.3.114. Q 3.42 dl 5.8-1 Saddle back Flow, H. P. White. Jaquet, Card, and Dolerite. 
or lli. 01 hy 10.63 Kiama, Harper, ab 28.82 mt 6.26 
an 24.46 il 1. 37 New South Wales. Rec. G. S. N. S. W., 

ap 1. 01 VIII, p. 16, 1905. 

274 II. 5.3."4. Q 3.06 di 12.17 Blow Hole Flow, J. C. H. Min- Jaquet, Card, and Basalt. 
or 11). 57 hy 6.92 Kiama, gaye. White, nb 28.82 mt 7.19 
an 19.-16 il 2. 28 New South Wales. H.ec. G. S. N. S. vV., 

np 1. 35 VIII, p. 7, 1905. 

275 n . 5.3.(3)4. or 19.46 di 4.38 Minumurm Flo,\r, H. P. White . Jaquet, Card, and Dolerite. 
nb a·l. o6 hy 1. 73 Kiama, Harper, 1\Jl 23.35 ol 4. 33 

mt 6.fJO New South Wales. Rec. G. S. N. S. W., 
11 1:06 VIII, p. 21, 1905. 
ap 1. 01 

27G II( III).( 4)5.3.4". Q 7. 26 di 12.20 Bong Bong Flow, J. c. H. Min- Jaquet, Card, and Basalt. 
or 6. 67 hy 8. 08 Kiama, gay e. Ha~er, Rec. G. S. ab 29.34 mt 7.1!l 
an 19.18 il 5.17 New South Wales. N .. W., VIII, 

ap 2.35 p. 23, 1905. 

277 II' 1•115.3.4. Q 4. 44 di 11. i-1 Bong Bong Flow, J. C. H. Min- Jaquet, Card, and Basalt. 
or S.!JO hy 6.22 K;iama, gaye. Harper, Rec. G. S. I ab ao. :39 mt 8.12 
an 21.41 il 5.93 New South Wales. N~S. W., VIII, 

ap 1. 00 p. 23, 1905. 

278 II( III).5.3.4. or 12.79 di 9.03 Tweed River J. C. H. Min- Mingaye and White, Basalt. 
ab 29.87 hy 15.68 Heads, gaye. Rec. G. S. N. S. W., , an 19.18 ol 2.14 

mt 3. 48 New South Wales. VII, p. 304, 1904. 
il 5.02 
ap o. 67 

279 II( III).5.3. (3)4. or ln. 01 di 19.-13 O'Haras Head, W. A. Greig. N. S. V·l. Dep. Min. Dolerite. al> 2:i.15 hy 0.3:\ 
IUl 21. 13 oi 7. 84 Kioloa, A. R. (1912), 

mt 6. 73 New South Wales. p. 198, 1913. 
il o. 76 
ap (1. 67 

280 "I L5.3(4)."4. or 12.23 di 7.29 Durras Mountain, J. C. H. Min- N. S. W. Dep. Min. Olivine 
nb 23.06 hy 12.31 New South Wales. gay e. A. R. (1912), dolerite. nn 29.47 ol 7. 2.; 

mt 1. 86 p. 198, 1913. 
il 2.-13 
op 1. 34 

! 
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281 49. 26 18.56 3.80 6.12 3. 71 7.40 3.61 2. 21 1. 64 0.95 1. 85 0. 78 0.21 C02 o. 20 100.33 
Zr02 none 
SO a trace 

Al.I .821 .182 .024 .085 .093 .132 . 058 .023 .023 .005 .003 Cr20s trace 
V20a 0.01 
NiO none 
BaO 0.02 
SrO trace 
Cu trace 

282 48.98 16.88 3.30 7. 29 5. 27 8.86 3.39 2. 11 1. 78 0 .. 52 1. 28 0.30 0.31 C02 0.06' 100.41 2.869 
Zr02 none 

.004 
SO a none 

Al. I •. !:(16 .166 .021 .101 . 132 .159 . 055 .022 .016 .002 Cl 0.02 
F none 
Cr20s none 
V20s 0. 02 

' NiO 0.04 
BaO trace 
SrO trace 
Li20 trace 
CuO none 

283 48.48 16. 71 5.93 5. 96 4.19 7.02 3.38 1. 78 1. 44 2.07 2,50 0.59 0.12 C02 0.04 100.49 2.761 
Zr02 none 
SO a 0.10 

A1. I .808 .164 .037 .083 ,105 .125 . 055 .020 . 031 . 004 . 002 Cl 0. 07 
Cr20a trace 
V20a 0. 02 
NiO 0.03 
BaO 0. 05 
SrO trace 
Li20 trace 
CuO 0.01 

,, 
I • 

284 48. 27. 18.02 12.06 0.90 l. 17 6.06 3.73 3.33 0.52 0.85 4.87 trace 0.03 C02 0.30 100.30 
Zr02 0. 04 
SO a none 

Al. I .805 .176 .076 .013 . 029 .108 .OtiO .035 . 061 -- - Cl trace 
F 0.11 
NiO 0.04 
BaO none 
SrO none 
Li20 none 

285 46.42 17.42 3.70 7.45 6.61 8.56 3.61 1. 80 1. 52 0.34 1.88 0.87 0.02 C02 0.04 100.35 2.905 
Zr02 none 

A1. 1 . 774 .171 .023 .104 .165 .153 .058 
SO a none 

. 019 .024 .006 -- Cl 0.05 
Cr20a trace 
V20a 0. 01 
NiO 0.02 
BaO 0.03 
SrO trace 
Li20 none 

286 47.80 18. 02' 1. 77 9.46 3.96 8.54 3.74 1.12 1.15 3.53 0. 27 0.30 99.66 

A2. II . 797 .176 .011 .132 . 099 . 153 .060 .012 .044 .002 .004 

, 
287 46.43 17.60 8.51 2.44 8.03 8.12 3.56 0.92 1. 20 0.81 2. 25 0.37 0.22 C02 trace 100.53 2.94 

NiO 0.07 

A2. II . 774 .173 .053 .034 . 201 .145 .057 .010 .028 .003 .003 

288 54.06 17. 13 6. 10 3.55 3.05 4.88 3.97 3.29 1. 00 0.80 1. 95 0.48 0.20 C02 none 100. 71 2. 722· 
SO a none 

A2. J.I • 901 ; 168 .038 .049 . 07ti .088 .065 
Cl trace 

.035 .024 . 003 .003 NiO 0.03 

289 51.52 16.58 2.35 7.68 . 4. 03 ·6. 10 4 .. 11 2.99 0.22 1. 39 2. 15 0.82 0.13 C02 trace 100. 18 2. 787 
Cl 0.05 

A2. II .859 .163 . 015 .107 . 101 .. 109 
NiO 0.06 

.066 . 032 .027 . 006 . 002 

290 50.14 16.91 3.26 9.15 2.62 5. 18 3.80 2.78 2.16 0.14 1. 90 1.19 0.38 C02 trace 99.61 2.786 
SO a none 

A2. II .836 .166 . 020 .127 . 066 .on . 061 
Cl trace 

.030 .024 . 008 . 005 Li20 none 

291 48. 83 16.69 2. 66 8.40 5.56 7.95 2. 92 2. 10 0.66 1. 34 ·2. 85 0. 74 0.25 C02 trace 100.99 2.870 
SO a none 

B2. III .814 .1n4 . 017 .11'7 . 139 .142 .047 
Cl 0.04 

.022 . 036 . 0()5 .004 Li20 none 
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No. Symbol. Norm. Locality. Analyst. 
I 

Reference. Rock name. Remarks. 
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' 
281 II '.5.3.4.8 or 12.79 di 3.16 The Canoblas, W. G. Stone. G. Y.l. Card, Olivine 

ab 30.39 ~f ~:~g New South Wales. pers. com. basalt. an28.08 
mt 5. 57 
il 3.50 
ap 1. 68 

282 II 11.5.3.4. or 12.23 di 14.28 St. Georges Head, H. P. White. G. \7il. Card, '. Basalt. 
au 27.25 ol 10.68 N owra District, Rec. G. S. N. S. W., an 24.74 mt 4.87 
ne 0.85 il 2. 43 New South Wales. VIII, p. 91, 1905. 

ap 0.68 
'' 

283 II . 5.3.40 Q 2. 22 di 5.07 Ballina, J. C. H. Min- Mingaye and White, Basalt . 
or 11.12 hy 10.08 Richmond River, gay e. Rec. G. S. N. S. W., ab 28. &2 mt 8. 58 
an 24.74 il 4. 71 New South Wales. VII, p. 304, 1904. 

ap 1.34 

284 II .5.3.(3)4. Q 1. 02 hy 2.90 Billy Kings Creek, H. I. Jensan. H. I. Jensen, Corundum 
or 19. 46 il 1. 98 Coona bara bran, Pr. Linn. Soc. N. S. basalt. ab 31.44 hm12.06 
an 22.52 tn 5. 29 Warrumbungle \V., XXXII, p. 616, 

I:U 1. 68 Mountains, 1907. 
New South Wales. 

285 II (III).5.3.4. or 10.56 di 8. 74 Mount Tomah, J.C.H.Mingaye. Mingaye and \\Thite, . Basalt. ab 24.63 ol 14.31 New South Wales. Rec. G. S. N. S. W., an 26.13 mt 5. 3~ 
ne 3.12 il 3. 65 VII, p. 304, 1904. 

ap 2.92 

286 II 11 .5.311 .411
• or 6.67 di 9.68 Clifton Hill, H. C. Richards. H. C. Richards, Basalt. ab 31.44 ~r 1&:gg Victoria. pers. com. an 28.91 

mt 2. 55 
il 6. 69 
ap 0.67 

287 "I 1.5.3(4).4(5). or 5.56 di 3. 26 Greens borough, N. R. Jenner. N. R. Jenner, Basalt. ab 29.87 ~r ~:~& Nillumbik Pr. R. Soc. Viet., an 29.47 
mt 2.09 Parish, XXV (2), p. 335, 
il 4. 26 Victoria. 1913. ap 7.04 

( 

288 II .5.(2)3.(3)4. Q <!:. 74 di 2.16 Sugarloaf Hill, A. G. Hall. Skeats and Summers, Olivine or 19. 46 . hy 6. 60 Macedon, Viet. G. S. B. 24, trachyte. ab 34. 06 mt 6. 50 
an 18.90 il 3.65 Victoria. P: 25, 1912. 

hm 1.60 
ap 1.01 

289 II .5.(2)3.114. or 17.79 di 5.40 Cobaw, Macedon, A. A. Topp. Skeats and Summers, Olivine ab 34.58 ~l ~:~~ an 18.07 Victoria. Viet. G. S. B. 24, trachyte. 
mt 3.48 p. 25, 1912. 
il 4.10 
ap 2.02 

290 II .5.113.114. or 16.68 hy 18.22 Emu Creek~ A. G. Hall. Skeats and Summers, Macedonite ab 31.96 mt 4. 64 
an 18.90 il 3.65 Macedon, Viet. G. S. B. 24, (orthoclase 
c 0. 71 ap 2.69 Victoria. p. 31, 1912. basalt): 

291 II (III).5.311•114. or 12.23 di 6. 77 Sugadoaf Hill, P. G.W. Bayley. Skeats and Summers, Anorthoclase ab 24.63 ~r 1t:~5 an 26.41 Macedon, Viet. G. S. B. 24, basalt. 
mt 3. 94 Victoria. p. 33, 1912. 
il 5. 47 
ap 1.68 
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292 50. 69 15.64 9.64 2.04 5.51 7.52 3.25 1. 05 0.87 1. 06 2.05 0.36 0.12 C02 none 99.92 2. 797 
SO a trace' 

AL J .845 .153 . ono .028 . 138 . 134 
Cl trace 

.053 . 012 .026 .003 .002 Cr20a 0. 06 
NiO 0.06 
Li20 trace 

293 49.93 15. 99 1. fi6 7.32 6. 83 9. 12 3.54 1.54 1.55 0.36 1.95 0.40 0.07 C02 none 100.19 2.865 
SO a trace 

A2. II .832 . 157 . 010 .102 . 171 . 163 . 0.57 
Cl trace 

. 016 .024 .003 . 001 NiO 0.03 ,, 
Li20 trace 

294 48.84 14.95 2. 79 8. 53 4. 73 7.47 3.90 2.01 1.53 0.67 4.00 0.52 0.13 C02 none 100. 18 2.908 
SO a trace 

Al. I .814 . 147 .018 .118 .118 .134 . 063 
Cl trace 

.021 .050 . 004 . 002 F 0.08 
NiO 0.03 
Li20 trace 

295 49.35 17.61 1. 50. 9. 72 . 3.17 7. 71 3. 10 1. 56 2.56 0.65 2. 83 trace 0.07 FeS2 0.34 100. 17 2.918 

A2. II .823 .173 .009 .135 . 079 . 138 . 050 .017 . 035 - . 001 

296 47.46 16.]2 2.96 9.39 5.70 7.27 3.51 1. 74 0.57 0.72 3.10 0. 78 0.25 C02 
Cl 

none 99.64 2.824 
trace 

Al. I . 791 .158 . 019 . 131 .143 .130 .056 . 019 

I 
.039 .004 

Cr20a 0. 02 
• OOo NiO 0.05 

297 50.63 16. 30 5.34 6.46 6.62 7.65 3.22 1.' 69 0. 89 0. 14 0.80 C02 none 99. 74 
SrO trace 

A3. Ill .844 .160 .033 .090 .166 . 137 .052 .018 .010 

298 49.29 18.81 3.57 7.78 3.28 9.25 3.07 2. 10 1. 07 0. 20 2. 17 C02 trace 100.59 
. ' ; 

A3. III .822 .184 .022 .108 .082 .165 .050 .022 .027 

299 59.04 15.74 0.60 3.66 4.48 7.59 4.90 1:47 0.39' 0.04 0. 61 0.68 0. 18 C02 0.14. 99.80 2. 80 
Zr02 0.03 
FeS2 0.15 

Al. I . 984 .154 .004 .051 .112 .136 .079 .016 .008 . 005 .003 Cr20a 0. 02 
V20a' 0.13 " 
BaO 0.05 

300 57.32 17.69 2. 21 5.62 3. 66 6. 50 4.04 1. 25 0. 13 0.85 0. 21· C02 0.67 100. 18 

A2. II . 955 .173 .014 .078 .092 .116 .065 . 014 .on .003 

301 52.46 18. 58 4.76 4.03 4. 72 8.56 3.86 1.14 0.47 0.10 0.60 0.51 0.14 C02 none 99.93 

A2. II .874 .182 .030 .056 .118 .153 .062 .012 . 008 .004 .002 

302 58.35 20.44 2.51 2.44 1. 63 . 7.45 4.22 2.53 0.20 0.43 0.07 100.27 

A2. II . 973 .200 . 016 .034 .041 .133 .068 .027 .005 .001 

303 56.28 18.81 5.15 1. 85 2.27 7.72 3.66 2.10 1. 55 0;95 0.06 100.40 

A2. II . 938 .184 .032 .026 .057 .'138 .059 .022 . 012 .001 

304 55. 77 17.36 4.36 3.64 2.73 8.45 3.72 2.27 0.70 0.74 0.07 99.81 

A2.ll .930 .170 .028 .050 .068 .151 .060 .024 .009 . 001 

305 53.95 19.63 3.17 4.06 3.33 9.05 3.38 1. 84 0.35 0.97 0.39 C02 none 100.32 

A2. II .899 .192 .020 .057 .083 .162 .055 .020 . 012 .003 

306 52.21 19.33 4.12 4.81 3.25 9.01 3.37 1. 92 0.88 1. 05 0.20 100.15 

A2. II .870 .190 .026 .067 . 081 .161 .055 .020 .013 .003 
! 
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2H2 II11 .( 4)5.311 .4. Q 6.30 di 7. 78 Lake Terang, A. A.,Topp. H. J. Grayson, Basalt. 

or 6.67 hy 10.20 Camperdown Viet. G. S. Mem. 9, ab 27.77 mt 0.93 
an 24.46 il 9.35 District, p. 22, 1910. 

hm 8.96 Victoria. 
up 1. 01 

293 ll(III).5.3.4. or 8. 90 di 15.54 Lake Bullenmeri, A. G. Hall. H. J. Grayson, Essexite. 
ab 29.87 ~lS~ Camperdown Viet. G. S. Mem. 9, an 23.35 

mt 2.32 District, p. 22, 1910. 
il 3. 65 Victoria. 
up 1. 01 

294 II(III).5.113.4. or 11.68 di 13.07 Lake Bullenmeri, A. G. Hall. H. J. Grayson, Essexite. 
ab 33.01 ~l ~: ~g Camperdown Viet. G. S. Mem. 9, an 17.51 

mt 4.18 District, p. 22, 1910. 
il 7.60 Victoria. 
ap 1. 34 

295 II11.5.3(4).4. Q 0.36 di 7. 45 :Mo1mt '\Vellington, Am pt. E. V. Thiele, Basalt. 
or 9. 45 hy 16.30 North Gippsland, Pr. R. Soc. Viet., ab 26.20 mt 2. 09 
an 29.47 n 5.32 Victoria. XXI (1), p. 267, 

1908. 

29fi II(III).5.3.4. or 10.56 di 6.12 Newlyn, D'. J . Maloney. A. R. Sec. Min. Viet. Basalt. 
ab 29.34 ~r1t ~i Victoria. (1911), p. 62, 1912. an 23.07 

rut 4.41 
il 5.93 
up 2.02 

297 II(III).5.3.4. or 10.01 di 10.44 Blinman, '\V. N. Benson. W. N. Benson, Gabbro 
ab 27.25 ~l 1i:~~ Flinders Ranges, Pr. R. Soc. S. Aust., diabase. an 25.02 

mt 7. 66 South Australia. XXXIII, p. 234, 
il 1. 52 1909. 

298 H.5.3(4).4. or 12.23 di 12.15 Bli.nman, y.,r. N. Benson. \V. N. Benson, Olivine 
ab 26.20 gr ~:~1 :Flinders Ranges, Pr. R. Soc. S. Aust., diabase. an 31.14 

mt 5.10 South Australia. XXXIII, p. 234, 
il 4.10 1909. 

2fl!) n ."5.(2)3.411 • Q 4. 92 di 13.47 Kalgoorlie, H. Bowley. Simpson and Gibson, Porphyrite. 
or 8. 90 hy 10.23 '\Vest Australia. ab 41.39 mt 0. 93 '\\. Aust. G. S. B. 
an 16. •10 il 1. 22 42, p. 61, 1912. 

up 1. 68 

300 H.(4)5.3.411 • Q 7.38 di 5.01 Te Moehan Moun- J. S. :Maclaurin. Fraser and Adams, Quartz Fresh? 
or 7. 78 hy 14.14 tain, Coromandel, N. Z. G. S. B. 4, diorite. ab 34.06 mt 3. 25 
on 26.13 il 1. 67 IIauraki, · p. 90, 1907. 

:~ New Zealand. 

301 II.5.311.411 • Q 2. 64 di 7. 07 Hollyford River, J. S. Madaurin. P. G. Morgan, Norite. 
or 6. 67 hy 11.08 Otago, New pers. com. ab 32.49 mt 6. 96 
an 30.02 il 1. 22 Zealand. 

np 1. 34 

302 (I)II.115.3.4. Q 6.60 di 6.27 New Plymouth, · J. S. Maclaurin. E. D. Clarke, Andesite. or 15.01 hy 2.92 Taranaki, N. Z. G. S. B. 14, nb 35.63 mt 3. 71 
nn 29.19 il 0. 76 New Zealand. p. 23, 1912. 

303 11ll.(4)5.3.4. Q 9. 24 di 7.56 New Plymouth, J. S. Maclaurin. E. D. Clarke, Andesite. or 12. 23 hy 2. 20 Taranaki, N. Z. G. S. B. 14, nb 30.92 mt 3. 48 
nn 28.63 il 1. 82 New Zealand. p:23, 1912. 

hm 2. 72 

304 ll.115.3.4. Q 6. 42 di 14.39 Mount Egmont, J. S. ~faclaurin. E. D. Clarke, Andesite. or 13.34 hy 1. 80 Taranaki, N. Z. G. S. B. 14, ab 31.44 mt 6. 50 
an 23.91 il 1. 37 New Zealand. p. 23, 1912. 

305 ll.5.3(4).4. Q 4.32 di 7.82 New Plymouth, J. S. Maclaurin. E. D. Clarke, Andesite. or 11.12 hy 7. 84 Taranaki, N. Z. G. S. B. 14, nb 28.82 mt 4. 64 
l\11 32.53 il 1. 82 New Zealand. p. 23, 1912. 

up 1. 01 
I 

306 11.5.3( 4).4. Q 1. 92 di 10.36 Sentry Hill, J. S. Maclaurin. E. D. Clarke, Ai1desite. or 11. 12 hy 7.18 Taranaki, N. Z. G. S. B. 14, ab 28.82 mt 6.03 
an 31.97 il 1. 98 New Zealand. p. 23, 1912. 
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3 07 50.89 17.75 2.32 7.20 3.30 7.70 3.83 2.43 2.35 1. 97 0.21 100.00 

A 2. II .848 .174 .014 .100 .083 .138 .062 .026 .025 .003 

3 08 51.97 15.37 6.76 7.89 2.42 7.96 3.31 1. 26 2.39 0.33 FeS2 0.53 100.19 2.843 

A 3. III . 866 .151 .043 .110 .061 .142 .053 . 013 . 002 

09 50.92 17.59 3.80 6.69 3.90 6.97 4.28 1. 86 0.79 0.35 2.55 o:4o 0.20 C02 none 100.30 2.761 
Cr203 none 

3 
NiO none 

A 2. II .849 .172 .• 024 .093 .098 .124 .069 .020 . 032 . 003 .003 
I 

10 49.73 16.39 7.58 3.98 4.06 7.17 4.12 1. 93 0.54 0.81 3.05 0.84 0.23 C02 none 100.53 2. 911 
Zr02 0. 03 

3 
803 none 

1. I .829 .161 .048 .055 .102 .128 .066 .020 .038 .006 .003 Cr20a none A 
NiO 0.04 
BaO 0.03 
SrO none 

11 49.01 16.29 7.61 4.89 3.62 9.79 3.82 0.80 3.93 0.49 0.27 SO a 0.20 100.84 s 0.02 
3 

CuO 0.10 
A 2. II .817 .160 .048 .068 . 091 .175 . 061 .009 .047 .003 .004 

3 12 48.71 18.87 3.18 8.00 4.85 9.87 4.15 1. 52 none 1. 81 trace trace 100.96 2.99 

B 3. IV . 812 185 .020 .111 .121 .177 .067 .016 .023 - -

3 13 45.61 15.98 8.25 11.60 3.75 6.42 3.50 1. 82 0.27 1.15 0. 72. 1. 20 100.27 

A 2. II . 760 .157 .052 .161 .094 .114 .056 . 019 .014 .005 .017 

14 46.30 17'. 95 6.21 6.79 3.67 8.17 3.92 0.89 5.35 0.53 0.26 SOs 0.06 100.32 s 0.05 3 
CuO 0.17 

A 2. II . 772 .176 .039 . 094 .092 .146 .063 .010 • 067 .004 .004 

3 15 54.04 19.58 5.09 3.75 1. 99 5.54 4.70 3.48 1. 16 0.94 0.31 100.58 

A 2. II . 901 .192 .032 . 052 . 050 .099 .076 .037 • 012 . 002 

( 

316 51.18 21.41 4.61 3.32 1. 75 6.56 4.72 3.53 1.08 1.34 0.48 99.98 

A 2. II .853 . 210 .029 . 046 . 044 .117 .076 .037 • 017 .003 

I 
3 17 52.81 16. 11 7. 16 7.48 3.55 6. 62 3.52 1. 20 0.85 99.30 

l3 3. IV .880 .158 . 045 .104 . 089 .118 . 056 . 013 

318 49. 95 15.21 7.45 8.02 3.32 8. 16 3.31 1. 55 1.10 0.60 0.68 99.35 

132. III . 833 .149 . 047 .111 . 083 .146 . 053 . 017 .008 . 005 

319 49. 71 16.74 8. 89 6. 69 3.63 7.82 3.90 1. 05 1..21 99.64 

A3. III .829 .164 . 056 .093 . 091 .139 .063 . 012 

320. 45. 99 15.91 11.80 5.62 5.43 7.94 3.89 1. 06 1. 48 0.49 0. 21 99.82 

A2. II • 767 .156 • 074 .078 .136 .14~ . 063 • 012 . 006 :oo2 

321 45.67 16.61 12.42 5.30 5.26 8.44 4.02 1. 20 0.76 99.68 

A3. III • 761 .163 .078 .074 .132 .151 .065 .013 
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::107 II.I).3.4.0 or 14.46 di 11.97 Te Ahuahu Hill, J. S. Maclaurin. Bell and Clarke, Basalt. 
ab 31.96 ol 7. 96 Whangaroa, N. Z. G. S. B. 8, an 23.91 mt 3. 25 
no 0. 28 il 3. 80 New Zealand. · p. 75, 1909. 

808 II".( 4)5.3".4. Q 7.32 di 11.63 Baining Mountains,. A. Lindner. E. Lehmann, Monzonite. 
or 7. 23 hy 9.11 Neupommern T.M.P.M., ab 27.77 mt 9. 98 
an 23.63 ap 0.67 Island, Bismarck XXVII, p. 200, 1908. 

pr 0. 53 Archipelago. 

809 II.5.3.4'.0 or 11.12 di 6.99 Mauna Kea, G. Steiger.· R. A. Daly, . Trachy- Also in J. G., 
ab 36.15 ~r ~:~~ Hawaii, Pr. Am. ,Ac., dolerite. XIX, p. 301, an 23.07 

mt 5.57 Hawaiian Islands. XLVII, p.104, 1911. 1911. 
il 4. 86 
ap 1. 01 

310 II.5.3.4.0 Q 1. 68 di 7. 13 Mauna Kea, • G. Steiger. R. A. Daly, Basalt. Also in J. G., 
or 11. 12 hy 6.90 Hawaii, Pr. Am. Ac., XIX, p. 298, ab 34.58 mt 4.64 
an 20.85 il 5. 7R Hawaiian Islands. XLVII, p.104, 1911. 1911. 

hm 4.48 
ap 2.02 

311 II(III).5.311.4(5). Q 3.06 di 16.20 Mount Kohala, A. B. Lyons. A. B. Lyons, Basalt. ifni ted. or 5.00 hy 1. 60 Hawaii, A. J. S., II, 20+=1.00. ab 31.96 mt 5. 80 
an25.02 il 7.14 Hawaiian Islands. p. 424, 1896. H 20-=0.98. 

hm 3.68 In W. T., p. 285. 
ap 1. 01 

312 II".5(6).3.4. or 8.90 di 16.97 Crater y.,r all, 0. Silvestri. 0. Silvestr~ Basalt. In W. T., p. 283. 
ab 22.53 ol 9.39 
an 28.36 mt 4. 64 Kilauea, B. Com. . It., 
no 6. 82 il 3. 50 Hawaii, XIX. p. 187, 1888. 

Hawaiian Islands. 

313 II(III).5.3.4. or 10. 56 di 3. 50 Crater '\Vall, 0. Silvestri. 0. Silvestri Basalt. InW. T., p. 283. 
ab 29.34 ~r 1~·. ~g B. Com. G. It., an 22.80 Kilauea, 

mtl2.06 Hawaii, XIX, p. 173, 1888. 
il 2.13 Hawaiian Islands. . ap 1. 68 

3H II".5.311.4(5). Q 0. 36 di 6. 48 Waianae, A. B. Lyons. A. B. L~ons, Basalt. ifni ted. 
or 5. 56 hy 6. 20 Oahu, A. J .. , II, 20+=2.00. ab 33.01 mt 7.19 
~n 28.63 il 10. 18 Hawaiian Islands. p. 424, 1896. H 20-=1.75. 

hm 1. 28 In W. T., p. 285. 
ap 1. 34 

315 "II .5."3.114. or 20.57 di 2.87 Fortress Hill, R. Reinisch. R. Reinisch, Trachy- Al20 3 and MgO? 
ab 39.82 ~r g:~5 Ascension Island. D. Sudp. Exp., II dolerite. an 21.96 

mt 7. 42 (7), p. 652, 1912. 
il 1. 82 
ap 0.67 

31G (I)II.5.3."4. or 20.57 di 2.16 Near Pier, R. Reinisch. R. Rein.i,sch, Trachy- Al20 3 and MgO? 
ab 32.49 ol 2.38 Ascension Island. D. Sudp. Exp., II dolerite. an 26.97 mt 6. 73 
no 3. 41 il 2. 58 (7), p. 652, 1912. 

ap 1. 01 

317 II. ( 4)5.311.4. Q 6.66 di 6.64 Bouvet Island .. R. Reinisch. R. Reinisch, · Basalt. 
or 7. 23 hy 13.40 D. Tiefs. Exp., X ab 29.34 mt10.44 
an 24.74 (3), p. 54, 1908. 

318 II(III)."5.3.4. Q 3. 96 di 11.44 Bouvet Island. R. Reinisch. R. Reinisch, Basalt. 
or 9. 45 hy 10.05 D. Tiefs. Exp., X ab 27.77 mt10.90 
an 21.96 il 1. 22 (3), p. 54, 1908, 

ap 1. 68 

319 Il".5.3.4". Q 1. 38 di 11.25 Bouvet I8land. R. Reinisch. R. Reinisch, Ba,salt. 
or 6.67 hy 8. 54 D. Tiefs. Exp., X ab 33.01 mt12.99 \ 

an 24.74 (3), p. 54, 1908. 

320 II(III).5.3.4". or 6.67 di 11.66 Stationsberg, R. Reinisch. R. Reinisch, Basalt. 
ab 33.01 ~r ~:~8 Kerguele.n D. Sudp. Exp., II an 22.52 

mt16.i0 Island. (2), p. 218, 1908. 
il 0. 91 
hm 0.32 
ap 0.67 

321 II(III).5.3.4". or 7.23 di 14.26 Philippi Lake, R. Reinisch. R. Reinisch, Basalt. 
ab 28.56 ol 4.62 Kerguelen D. Sudp. Exp., II I an 23.63 mt17.17 
no 2.98 hm 0.64 Island. 2 . 218 1908. ( ), p 
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CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. ANDASE-Continued. 

-

No. Si02 Al:.Pa Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 
--- --- --- --- ----~ ----------------- --

322 51. 76 17.54 5. 40 6.94 2.89 7.85 3.51 0.87 2.41 0.96 100.13 

A3. III . 863 .172 . 034 .096 .072 .140 .056 .009 . 012 

3~3 56. 30 15. 91 3.15 6.38 3.64 8. 10 3.41 1. 17 1. 74 0.06 0. 16 trace 100.02 

A2. II . 938 .156 .020 .089 .091 .145 .055 .013 - . 001 -

324 54.61 19. 10 3.65 3. 73 3.06 6. 51 4.34 1.27 2.63 1. 66 0.32 100.56 

A2. II . 910 .187 .023 .051 .077 .116 .070 .014 .021 .002 

325 53.06 18.65 1. 44 7.58 3.78 8. 22 3.20 1.55 0. 941 0. 16 1. 60 0.38 0.05 100.61 

A2. II . 884 .183 .009 .106 . 095 .146 .052 . 017 .020 . 003 --

326 54. 27 19. 23 0.73 8. 29 3.74 6.41 3.05 2.49 0. 77 0.18 1.33 C02 0.05 100.54 

A3. III . 905 .188 .004 .115 .094 .114 .050 .027 . 017 (100. 55) 

327 51.91 20. 75 1. 08 7.32 3.05 7.07 3.04 2.44 0.58 0.04 2.34 0.52 trace C02 0.11 100.25 

A2. II .865 . 203 .007 .102 .076 .127 .049 .026 .027 .004 -

328 51.35 18. 90 2.03 7. 87 3.30 8. 81 3.73 1.48 0.97 0.09 0.79 0.57 trace C02 0.01 99. 90 

A2. H .856 .185 . 013 .109 . 083 .157 .060 .016 .010 .004 -

. 
329 51.56 17. 95 3.46 6.93 5.54 7.05 3.56 1.28 1. 58 1.34 0. 10 100.35 

A2. II . 859 . 176 .022 .096 .139 .126 .057 . 014 .017 • 001 

I ---
RANG 8. ALKALICALCIC. ANDASE. 

L 57.47 18.86 2.21 4.08 4.27 7.42 3.85 0.73 0.22 0. 75 0.24 0. 10 BaO 0.03 100.34 
SrO 0.11 

A 2. II .958 .185 . 014 .057 .107 .132 .062 .008 .009 . 002 .001 

56.95 18.84 2.06 4.28 4.-37 7.45 3.89 0.82 0.31 0.19 0. 79 0. 19 trace C02 none 100.18 s trace 
2 

A 1. I . 949 .185 . 013 .060 .109 .133 .063 . 009 . 010 .001 -
Cr20a none 
BaO 0.04 
SrO trace 
Li20 none 

3 57. 87 16.30 1. 71 3.86 5.50 5.53 5.01 0.75 2.40 0. 26 0.53 0.27 0.08 BaO 0.05 100.12 
SrO trace 

A 2. II . 964 . 161 .011 .054 .138 .099 .080 .008 . 007 . 002 • 001 

4 55.08. 18.93 2.02 5.56 5. 17 8.40 4.23 0.74 0. 29 trace 100.42 

A3.1II • 918 .185 .013 . 077 .• 129 .150 .068 .008 -

5 49.26 16.8S 6.49 6.94 4.80 7.58 3.41 0.72 2. 90 0.41 trace 0.34 0. 61 Zr02 none 100.39 2. s trace 
95 

NiO 0.05 
A2. II .821 . 164 • 041 .095 . 120 .136 .055 .007 - .002 .008 BaO none 

I SrO trace 

6 51. 72 15.38 3. 35 7.91 4.38 7.84 4.37 C.47 2.00 0.56 1.67 0.49 0.16 C02 none 100.45 
SO a 0.03 

.071 • 
Cl 0.12 

A1. I .862 .151 .021 .110 .110 • 140 .005 .021 • oos . 002 F none 
Cr20a none 
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ORDER 5. PE.R.FELIC. GERMANARE-Continued. 

SUBRANG 4. DOSODIC. ANDASE-Continued. 

--- -~-- ~- ----- -------- -- --
I 

Norm. Locality. 
I 

Analyst. Reference. Rock name. Remarks. 

Q 6. 24 di 7. 55 Mount Menhir, P. Marshall. P. Marshall, Gabbro. 
or 5.00 hy 10.08 Campbell Subant. Islands, ab 29.34 mt 7.89 
an 29.75 il 1. 82 Island. p. 690, 1909. 

Q 8.40 di 12.40 Two Hammocks E. Zdarek: A. Pelikan, Qti.artz 
or 7. 23 hy 12.07 Island, Voy. Belgica, V, diorite. ab 28.82 mt 4.64 
an 24.46 ap 0.34 64° 6' s., Pet. Unt., I, 

61° 411 V\T., p. 13, 1909. 
Antarctica. 

Q, ,6.60 di 1. 33 Port Locroy, Pisani. E. Gourdon, Hornblende 
or 7. 78 hy 7. 99 Graham Land, Exp. Ant. Fr., andesite. ub a6. 68 mt 5.34 
an 28.63 il 3.19 Antarctica. Petr., p. 175, 1908. 

ap 0. 67 

Q 2. 88 di 5.07 Cathedral Rocks, G. T. Prior. G. T. Prior, Hornblende 
or 9. 45 by 17.14 Squth Victoria Nat. Ant. Exp., I, diorite. nb 27.25 mt 2.09 
an 31.69 il 3. 04 Land, p. 127' 1907. 

np 1. 01 Antarctica. 

Q 1. 80 di 0. 71 Cape Irizar? Burrows and J. W. E. David, Not named. Dike in granite. 
or 15.01 hy 21.44 H.oss Region, \Valkom. pers. com. ab 26.20 mt 0. 93 
nn 30.86 il 2.58 South Victoria 

I 
Land, 
Antarctica. 

Q 2. 58 hy 16.~8~ Mount Larsen, Burrows and J. W. E. David, Sphene I Erratic block. or 14. 46 mt 1. 62 Ross Re()'ion Walkom. pers. com. diorite. ab 25.68 il 4. 10 s l . I? '· 
an 31.69 ap 1. 34 on t 1 V 1ctona 
c 1. 43 I Land, 

Antarctica. 

or 8.90 di 8.14 Mount Larsen, Burrows and J. vV. E. David, Not named. Erratic block. 
ab 31.44 ~r 1~ .. ~~ Ross Region, \Valkom. pers. com. an 30.30 

mt 3. 02 South Victoria 
il 1. 52 Land, 
ap 1.3<1 Antarctica. 

Q 1.14 di 4.05 Jenny Island, Lassieur. E. Gourdon. Gabbro. 
or 7. 78 hv 18.14 
ub 29.87 nit 5.10 Weddell pers. com. 
an 29.19 il 2. 58 quadrant, 

I 
.. 

np 0. 3-1 ·Antarctica. 
I 

SU13RANG.5. PERSODIC. BEERBACHOSE. (C. I. P. W., 1002.) 

! 
Q 9.12 di 3.16 Near Crater Lake, 1 W. F. Hille- J. S. Diller, Basalt. In W. 'l'., p. 285. 
or 4.45 hy 13.79 Oregon. brand. U. S. G. S. B. i48, ab 32.49 mt 3. 75 
an 31.97 il ·1. 3i p. 231, 1897. 

ap 0.34 

Q 7. 68 di 3.83 Anna Creek, H. N. Stokes. H. B. Patton, Hypersthene 
01' 5. 00 hy 13.92 Crater Lake,· U. S. G. S. P. P. 3, basalt. ab 33.01 mt 3.02 

! an 31.41 il 1. 52 Oregon. p. 161, 1902. 
ap 0.34 

Q 5. 76 di 4. 23 South Husent W. F. Hille- H. W. Turner, Diorite. Also in J. G., 
or 4.48 hy 16.66 Creek brand. U. S. G. S. A. R. 17 III, p. 403, ab41.!)2 mt 2. 55 

Btitte' County, an 20.29 il 1. 06 (I), p. 731, 1896. 1895. 
ap 0.67 California. In W. T., p. 285. 

Q o. 60 di 9.31 Delta, W. H. Melville. J. S. Diller, I Andesite- In W. T., p. 285. 
or 4.45 hy 16.80 Shasta County, U. S. G. S. B. 148, basalt. ab 35.63 mt 3. 02 
an 30.30 California. p. 190, 1897. 

Q 1.50 di 8. 41 Pajaro, J. E. Reid. J. E. Reid, Diorite. 
or 3.89 hy 16.20 San Benito ·un. Cal. Dep. G. B., ab 28. ~2 mt 9.51 
an 28.36 ap 0.67 Coun,ty, III, p. 185, 1902. 

California. 

Q I. 2G di 12.55 Point Farfau, W. C. Wheeler. D. F. MacDonald, Diorite. 
or 2. 78 hy 14.07 Panama.' U.S. G. S.rec.lab. ah 37.20 mt 4. 87 
an 20.85 il 3.19 

ap 1.01 
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CLASS II. DOSALANE-Continued. 

RANG 3. ALKALICALCIC. ANDASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H 20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
---------------- ------------

7 57.25 18.00 2.17 4.25 4.52' 7.68 3.67 0. 77 0.50 0.43 trace 99. 24 

B3. IV .954 .176 .014 .059 .113 .138 .059· .008 .005 --
8 52.55 14. 20 9.43 6.50 4.03 6. 68 4.51 0.20 1.62 99.72 2.905 

Aa.m .S76 .139 .059 .090 .101 .120 .073 .002 

9 48.42 17.49 6. 79 4.34 5.35 9.83 3.98 0.55 2.68 99.43 2.902 

Aa.m .807 .171 .043 .060 .134 .175 •. 065 .006 

10 52.31 17.38 2.99 5.21 3.76 9.95 3.96 0.75 2.05 0.30 1.45 0.20 0.22 C02 trace 100.55 2.87 
Cl 0.02 

A2. II .872 .170 .019 .072 .094 .178 .064 .008 .01!3 .001 .003 

11 52.82 16.39 2.31 10.92 3.43 .7. 87 4.83 0.92 0.48 trace 99.97 

Aa.m .880 .160 .014 .151 .086 .141 .077 .OiO -

12 51.,70 19.39 2. 54 6.44 4.64 8.95 4.07 0.83 0.92 0.1_5 0.14 0.37 FeS2 0.48 100.62 

A2. II .862 .190 .016 .089 .116 .160 .066 .009 .002 .003 

13 47.21 20.52 7:48 5.32 4. 16 8. 63 5. 17 0.33 0.34 0. 10 0. 46 FeS2 0.19 99. 91 

A3. III • 787 .201 .047 .074 .104 .153 .084 .003 .003 

14 53.34 15.95 2.43 4.93 5.23 7.96 5.42 0.63 2.75 0.09 1. 21 0.63 100.57 2.84 

A2.1l .889 .156 .015 .068 .131 I .142 .087 .• 007 .015 .004 

15 44.37 16. 69 8.03 7.64 4.07 7.44 3.99 0.65 3.23 3.07 0.42 trace 99.60 2.93 

A2. II • 740 .163 .050 .106 .102 .133 .065 .007 .036 .003 -

16 51.00 18.01 0.23 9.31 6.53 8.89 4.42 0.46 1.38 0.28 100.51 

A3. III .850 .17fi .001 .129 .163 .159 .071
1 

.005 

17 50.13 16.90 2.19 7.55 5. 71 6.83 4.95 0.95 2.45 0.77 1. 26 0.24 0.12 100.06 2.60 

A2. II .836 .166 . 014 .105 .143 .121 .080 .010 .016 .002 .002 

I 

18 51.80 16.63 2.72 7.91 5. 34 8.38 3.89 0.29 0.88 1. 10 0.82 0.26 0.23 100.25 

A2. II .863 .163 .017 .110 .134 .150 .063 .003 .010 .002 . 003 

19 53.50 17.62 2.58 6. 0'7 4.39 9.22 4.57 0.33 none 1.65 0.36 100.29 

A2. II .892 .173 .016 .085 .110 .164 .074 .004 . 021 .003 

20 52.32 18.16 2.82 5.81 5.62 8.88 4.01 0.42 1. 00 0.90 0.10 100.04 

·A2. II .872 .178 .018 .081 .141 .159 .065 .004 .011 .001 
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ORDER 5. PERFELIC. GERMANARE_:_Continued. 

SUBRANG 5. PERSODIC. BEERBACHOSE-Continued. 

N 0. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

------- ---· 

II.( 4)5.3( 4).( 4)5. Q 9.12 di 6.52 Vallee de Ceron, Pisani. A. Lacroix, Andesilab-
or 4.45 hy 13.42 Martini~ue, Mont Pelee, radorite ab 30.92 rut 3. 25 
an 30.30 il o. 76 West In ies. p. 573, 1904. (andesite). 

7 

II(III).( 4)5.3.5. Q 6. 60 di 12.52 Red Point, P. T. Cleve. P. T. Cleve, Diabase. Cf. A. Hogbom, 
or 1.11 hy 1t 18 St. 'fhomas, Sv. Vet. Ak. Hnd., B. G. Just. ab 38.25 mt13.69 
an 17.79 West Indies. IX, No. 12, Ups., VI, 

p. 37, 1871. p .. 2q0, 1905. 
Notm W. T. 

8 

II" .5.3" ."5. or 3.34 di 16.46 Coki Point, E. Ecklund. P. T. Cleve, Diabase. Cf. A. Hogbom, ab 33.01 ol 5. 61 St. Thomas, Sv. Vet. Ak. Hnd., B. G. Just. an 27.80 rut 9.98 
ne 0.57 West Indies. IX, No. 12, Ups., VI, 

p. 37", 1871. p. 230, 1905. 
Notin W. '1'. 

9 

.0 II11.5.3".( 4)5. Q 2.10 di 17.33 'l'rwyn Llwyd, J. V. Elsden. J. V .. Elsden, Quartz 
or 4.45 hy 6.01 St. Davids Head, Q. J. G. S., LXIV, gabbro. ab 33.54 mt 4.41 
an 27.24 il 2. 74 Pem brokeshire, p. 280, 1908. 

ap 0.34 Wales. 

.1 II" .5.3.115. or 5.56 di 16.03 \Vi~org, H. Berghell. H. Berghell, Diabase. In W. '1'., p. 285. 
ab 40.35 ol 13.89 Fmland. Fin. G. Und., Bl. 33, an20. 29 mt 3. 25 

p. 26, 1898. 

2 II.5.3(4).(4)5. or 5.00 di 7.98 Ernsthofen, W. Sonne. C. Chelius, Luciite In W. '1'., p. 285. 
ab 34.58 ~r ~:~g Odenwald, Nbl. Ver. Erdk. porphyry. an 31.97 

rut 3. 71 Hesse. (IV), XVI!I, 
il 0.30 p. 15, 1897. 
ap 1.01 

1 

' 
3 11.511.3.5. or 1. 67 di 6.45 Frankenstein, R. Marzahn. Chelius and Klemm Beerbachite. In W. '1'., p. 285. 

ab 34.58 ol 7. 81 · Odenwald, Erl. G. Kt. Hes., X, an31.{19 mt10.90 
ne 5.11 ap 1.01 Hesse. p. 39, 1896. 

.4 II11.5.(2)3."5. or 3.89 di 14.95 Alp Rusein, L. Hezner. U. Grubenmann, Kersan ti te. 
ab 45.59 ~r ~::~ Graubunden, pers. com. an 17.24 

mt 3. 48 Switzerland. 
' il 2.28 

ap 1.34 

.5 ll11 .5.3.(4)5. or 3.89 di 7. 07 Nurra, C. Viola. C. Viola, Hornblende 
ab 34.06 ~r !: ~i Sardinia. B. Com. G. It., diabase. an 25.30 

mtll.60 XXXVI, 
il '5.47 p. 107, 1905. 
ap 1.01 

1.6 1111.5.3'1 •115. or 2. 78 di 13.57 Mancayan, L. S. Salinger. A. J. Eveland Diorite. 
ab31.96 ol 19.50 Lepanto Province, Min. Bur. 1\Ianila, an 27. SO mt 0.23 
no 2.84 Luzon Island, B. 4, p. 39, 1905. 

Philippine 
Islands. 

1.7 II.5.3.(4)5. or 5. 56 di 8.63 Karang Samboen, N. Sahlbom. G. Niethammer, Theralite-
ab 38.77 ol 14.79 Loh-oels, T.M.P.M., diabase. an 21.13 mt 3. 25 
ne 1. 70 il 2.43 Java. XXVIII, 

ap o. 67 p. 233, 1909. 

1.8 , II(III).5.3(4).5. Q 0.42 di 10.52 Ipswich, ·G. R. Patten. A. R. Agric, Basalt. H. C. Richards, 
or 1. 67 hy 19.58 Purga Parish, Chern. Qld., 1912. pers. com. ab 33.01 mt 3.94 
an 26.97 il 1. 52 Queensland. 

ap o. 67 

1.9 U".5.3.5. Q 1. 02 di 13.32 Deception Island, Lassieur. E. Gourdon, Labradorite 
or 2. 22 hy 10.86 South Shetland pers. com. (diabase?). ab 38.77 mt 3. 71 
O.Jl 26. •11 il 3.19 Islands, 

ap 1. 01 Antarctica. 

0 II" .5.3( 4) .5. or 2. 22 di 10.57 Berthelot Island, Lassieur. E. Gourdon, Labradorite 
o.b 34.06 hy 15.85 Weddell quad-

I 

pers. com. (basalt). an 30.30 mt 4.18 
il 1. {17 rant, Antarctica. 
ap o. 34 

2 

··-
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CLASS II. DOSALANE-=Continued. 

RANG 4. DOCALCIC. HESSASE. (C. I. P. W., 1902.) 

No. Si02 Al20 3 Fe20 3 FeO MgO \ CaO Na20 K20 H 20+ H20-
I . 

MnO Inclusive. Sum. Sp. 6rr. TiO, I P,O, 
- -· --- ----

1 43.42 22.37 0.81 9.25 5. 75 13.34 1. 24 1.13 1. 54 0.09 0.06 Cr20a trace 100.35 1. 25 0. 10 
LbO trace 

A2. II -724 . 219 .005 .. 129 . 144 . 238 .020 . 012 .016 . 001 .001 

2 53.54 16.36 1. 31 7.07 6.23 9.35 2.13 2.02 1. 92 trace 0.12 SO a 0.17 100.22 

A3. III .892 .160 . 008 . 099 . 156 . 167 . 034 . 021 - -- .001 

3 51.29 17.50 4.52 4.93 3.75 13. 10 2.19 2.44 1.11 0.11 100.94 

B3. IV -855 . 1 il .028 . 068 . 094 . 234 .035 .025 . 001 

4 53.57 16.96 2.08 7.29 3.70 9.55 2.15 2.03 1.17 1.15 0.35 C02 none 100.00 

A2. n· . 893 .166 .013 .101 .093 .lit . 035 . 021 .013 .005 

5 50. 10 17.96 2.40 6.48 5.14 8.25 1. 31 3.26 3.34 l. 84 C02 none 100.08 

.0351 

Cr20a none 

A2. II .0231 
NiO none 

. 835 . 176 . 015 .090 .129 . 147 .. 021 CtiO uone 
I 

6 44.17 18.91 8.341 5.62 4.87 10.64 1. 61 1. 50 0.55 2.84 0.24 C02 0.32 99.70 
Cl 0.09 

A2. II . 736 . 185 .. 052 .078 .122 .190 .026 .016 .036 .002 

RANG 1. DOC:<\.LCIC. HESSASE. 

----------

1 44.00 27.73 2.36 3.90 2.30 13.94 2.36· 0.45 0.80 l. 90 o. 20 1 o. 08 100.02 I 
A2. II . 733 . 272 .015 .054 .058 . 249 o038 .005 .024 . 001 . 001 

2 56.89 -19.39 0.38 7.11 2.11 8.11 3.31 1.04 L35 0.43 0.11 0.30 100.53 2.8 34 

A2. II . 948 .190 .002 .099 . 053 . 145 .053 . 011 .005 . 001 .004 

3 51.52 19.77 0.47 6.77 6.49 8.16 2.66 0.70 1. 68 1. 39 0.10 trace 99.71 2.8 32 

A2. II . 859 .194 .003 .094 .162 .146 .043 .008 .017 . 001 -

4 50.80 19.42 0.97 6.67 5.78 12.68 1.,60 0.37 0.86 0.25 0.43 NiO p.01 99.84 

A3. III .847 .190 .006 .093 . 145 .. 227 .026 .004 .005 

5 44.92 18.'88 2.73 13.76 5.38 9.07 2.94 0.53 l. 62 0.20 0.26 100.29 

A3. III . 749 .185 . 017 . 191 . 135 .161 .047 .005 .004 

.6 52.60 18;45 2.47 6.11 4.22 7.55 3.24 1.12 2.53 1.11 0.20 0.23 99.83 

A2. II . 877 . 181 . 015 .085 .106 .135 .052 .011 .014 .001 .003 

7 47.82 l9.99 2. 10 6.48 4.94 11.65 3.51 0.67 0.21 0.07 2.00 0.56 trace C02 none 100.00 
BaO trace 

A2. IT . 797 .196 .013 .090 .124 . 208 . 056 .007 . 025 .004 --

8 43.73 20.17 4.32 6.93 3.91 10.99 2.42 l. 45 l. 02 0.08 4. 23 0.15 tra~e . 99.40 3.0 58 

B2. III . 729 .198 .027 .097 .098 . 196 .039 .015 . 053 . 001 -

9 50.46 19.65 1. 66 5.15 5.31 9.66 3.15 1. 57 1.14 0.74 l. 18 0.18 0.15 C02 none 100. 12 
Bao· 0.09 

A2. ll :841 .193 .010 . 072 .133 
SrO 0.03 

. 172 . 051 . 017 . 015 . 001 . 002 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SUB RANG 3. SODIPOT ASSIC. 

No. Sympol. Norm. Locality. Analyst. Reference. Rock n~me. Remarks. 

1 ll11 .5.4(5).3( 4). or 6. 67 dl 11.04 Ilchester, W. F. Hille- G. H. Wllliams, Gabbro- In W. T., p. 287. 
1\b 5. 24 ol 17.17 Howard County, brand. U.S. G. S. A. R.15, diorite. an 51.!}9 mt 1.16 
ne 2.84 il 2.43 Maryland. p. 673, 1895. 

ap 0.34 

2 II(III).5.114.3( 4). Q 2.76 di 13.44 Hippeln, Kliiss. 0. H. Erdmannsdoerfer~ Gabbro. 
or 11.(i8 hy 21.01 Brocken, Jb. Pr. G. L.-A., ab 17.84 mt I. 86 
an 29.19 ap 0.34 Harz. XXVII, p. 360, 

1906. 

3 II(III).5.(S)4.311• Q 0.96 di 27.25 Mal In verno, C.·Doelter. C. Doelter, Monzonite. 
or 13.90 ol 1. 20 Monzoni, 'T.M.P.M., XXI, ab 18.34 mt 6. 50 
an 30.86 Tyrol. p. 73,1902. 

4 II11 •115.114.3( 4). Q 6.18 di 14.08 Flat Islands, · J. S. Maclaurin. Bell and Clarke, Dolerite. 
or 11.68 hy 12.86 Whangaroa, N. Z. G. S. B. 8, 1\b 18.34 mt 3.02 
an 30.58 il 1. 98 New Zealand. p. 71,1909. 

5 II.5.114.(2)3. Q 3.06 di 6.09 Champion Mine, J. S. Maclaurin, J. M. Bell, Diabase. 
or 19.46 hy 16.81 Dun Mountains, N. Z. G. S. B.12, 1\b 11.00 mt 3.48 
an33.36 il 3.50 Nelson, p.36,1911. 

New Zealand. 

6 II(III).5.4.3( 4). Q 2.16 di 8.64 Se~ia Temple, A. Dieseldorff. F. M. Mohle, Basalt. 
or 8.90 hy 8. 20 aisigan Valley, N.J. B. B., XV, ab 13.62 mt 9. 74 
an 39.75 il 5. 47 Upolu Island, p. 99,1902. 

hm 1.60 Samoa. 
ap o. 67 

-
SUBRANO 4-5. PRESODIC. HESSOSE. (C. I. P. W., 1902.) 

1 (l)II. 511.411
.( 4)5. or 2. 78 di 3. so Brome Mountain, M. F. Connor. J. A. Dresser, Essex.ite. Also in A. J. S., 

ab 13.62 ol 4.37 Quebec. Can. G. S. A. R. XVI XVII, p. 352, an 63.66 mt 3.48 
ne 6. 25 il 3. 65 (1904), p.10G, 1906. 1904. 

ap 0.34 

2 II.( 4)5.114.411
• Q 8.82 di 3. 78 Onaping, E.G. R.Ardagh: A. P. Coleman, Norite? 

or 6.12 hy 16.05 Sudbury, J.G., XV, ab 27.77 mt 0.46 
an 35.03 il o. 76 Ontario. p. 770, 1907. 

ap 0.34 

3 II.5.4.411
• Q 1. 86 hy 25.97 Blezard Mine, T. L. Walker. T. L. Walker, Diabase. In W. T., p. 287. 

or 4. 45 mt o. 70 Sudbury, Q . .J. G. S., LIII, ab 22.53 il 2. 58 ( 

an 39.75 ap 0.34 Ontario. p. 56,1897. 

4 II(III).5.411.4(5). Q 3.18 di 15.24 Kerr Lake Mine, R. E. Hore. R. E. Bore, Quartz 
or 2. 22 hy 17 .. 86 Cobalt, J. G., XVIII, diabase. ab 13.62 mt 1. 39 
an44.48 il o. 76 Ontario. p.275, 1910. 

5 II(III).5.4.( 4)5. or 2. 78 di 6. 56 Ottertail Creek, F. G. Wait. G. C. Hoffman, Quartz In W. T:, p. 287. 
ab 20.96 ol 25.13 N ipissing District, Can. G. S. A. R. IX diorite an 36.97 mt 3.94 
ne 1. 99 Ontario. (1896), p. 20 R, 1898. gneiss. 

6 II.115.(3)4.411
• Q 5.04 di 3.19 East Clarendon, H. N. Stokes. C. L. Whittle, Hornblende In YV. T., p. 287. 

or 6.12 hy 16.83 Vermont. U. S. G. S. B. 148, granite. ab 27.25 mt 3.48 
an 32.80 il 2.13 p. 71,1897. 

ap 0.34 

7 II11.5. 1~.(4)5. or 3.89 di 13.97 Tripyramid C. J. Monahan. L. V. Pirsson, Ossipite 
ab 25.68 ol 9.07 Mountain, A. J. S., XXXI, (gabbro). an36.97 mt 3. 02 
ne 1. 99 il 3.80 Waterville, p. 418, 1911. 

ap 1.34 New Hampshire. 

8 II.5.4.4.0 or 8. 34 di 10.80 Nahant, H. S. Washing- H. S. Washington, Gabbro. In W. T., p. 287. 
ab 18. f>O ol 4.94 Essex County, ton. J. G., VII, p. 63, an 40.03 mt 6.26 

il 8.on Massachusetts., 1899. 
ap 0.34 

9 II.5.(3)4.4. or 9.45 di 9. 88 Prospect Hill, W. F. Hille- W. H. Hobbs, Hornblende 
ab 26.72 ~r g:~1 Litchfield, brand. Fests. Rosenb., gabbro. lin 34.75 

mt 2.32 Connecticut. p. 30, 1906. 
il . 2. 28 
ap 0.34 
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CLASS II. DOSALANE-Continued. 

RANG 4. DOCALCIC.· HESSASE-Continued. · 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ---------- ------------

10 47.97 17.41 2.06 9.09 5.93 9. 12 3.0R 0.85 1.11 0.30 2. 10 0.37 0.10 C02 0.43 99.9:? 

A2. II .800 .171 . 013 .126 . 148 .163 .050 .009 .026 .003 . 001 

11 56.94 20.82 0.83 3.02 2.36 9.41 3.36 1.58 0.59 0.21 0.44 0.07 0.11 C02 0.45 100.24 s trace 
Cr20a trace 

A2. IT .949 .?.04 .005 .042 .059 .168 .054 .017 .006 - .002 NiO trace 
BaO 0.05 
SrO trace 

' 
12 53.18 23.25 1.53 1.82 2. 60 11.18 3.97 0.86 0.98 0.15 0.45 Q.09 0.11 C02 0.34 100.51 s trace 

BaO trace 
A2. II .886 .228 .009 .025 .065 . 200 .064 . 009 . 006 - . 002 

13 47.88 18.90 1. 39 10.45 7.10 8.36 2.75 0.81 OA3 0.18 1. 20 0. 20 0. 16 C02 0.12 100.02 3. 090 s 0.07 
Cr20a trace 

A1. I • 798 .185 .009 • 145 .178 .149 .044 .008 • Ol.'i • 001 .002 V20a trace 
NiO 0.02 
BaO trace 
SrO trace 

14 46.10 18.66 3.00 9.58 6. 71 8.26 2.57 1.59 0.18 0.10 2.88 0. 70 CI 0.02 100.53 s 0.18 
BaO trace 

A2.1I • 768 .183 .019 .133 .168 .147 .042 .017 .036 . 005 SrO trace (100. 52) 

15 45.91 19.83 2.91 8.09 5. 13 9.32· 2. 78 1.23 0.40 0.·14 2. 71 1.03 0.07 C02 0.04 100.03 Cl o. 08 
s 0.35 

A1. I • 765 .195 .018 .113 .128 .166 • 045 .013 .034 . 007 .00:'1. Cr20a 0.01 

16 52.97 23. 27 1.31 3.31 2. 20 10.08 4.09 0.62 0.69 0.53 0.38 0. 22 0. 19 C02 0.12 100. 12 

A2. II .883 .228 .008 .04ti .055 . .180 .066 . 007 .005 .002 .003 

17 54.03 16. 71 1. 37 7.70 5.66 8.84 2.99 0. 67 0.53' 0.14 0.84 0.13 0.13 C02 0.40 100.23 s 0.09 
Cr20a trace 

A2. II ,\!01 .1fi4 .009 .107 . 142 .158 . ,048 .007 .011 .001 . 002 NiO trace 
BaO trace 
SrO trace 

18 49.67 18.19 0.33 12.84 2. 12 9.70 2. 74 0.34 0. 74 0.15 2.01 0.58 0.37 C02 none 100.10 
Zr02 trace 
s 0.32 

A2. II .828 .178 .002 .178 .053 .173 .044 .004 .025 . 004 .005 BaO trace 

19 44.04 20.01 4.22 8.61 5.01 11.68 1. 24 0.15 1. 90 0. 11 2.24 0.52 0. 28 C02 none 100.42 
Zr02 0.10 

.0021 
Fe82 o. 25 

Al. I . 736 .196 .02!i .119 .125 . ~09 .024 .028 .004 .004 Cr20a none 
V20a 0.05 
NiO 0.01 
BaO none 

I 
SrO none 

20 44.54 20.72 5.84 7.30 5.56 12.67 1. 49 0.24 0.54 0.38 0.40 0.17 s 0.19 100. 13 
BaO 0.09 

A2.II . 742 . 203 .037 .101 .139 . 227 .024 .003 .005 .002 

21 49.80 19.96 6.32 0.49 7.05 11.33 ·2.22 0.61 1.71 ().13 0. 79 0.07 C02 0.15 100.63 

A2. II .830 .195 .039 .007 .176 . 201 .035 .006 .010 

22 49.88 18.55 2.06 8.37 5.77 9.72 2.59 0.68 1. 04 1.19 0. 16 0.09 Cl trace 100.12 2.923 
BaO 0.02 
SrO tm<:e 

AI. I . 831 .182 .013 .117 .144 .173 .042 .007 .015 .001 . 001 

23 48.29 20.87 1.13 4.93 7.54 14.32 1. 77 0.38 0.89 100.12 

A3. Ill. .805 • 204 .007 .068 .189 . 255 .029 .004 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 4-5. PRESODIC. HESSOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
10 II(UI).5.(3)4.4(5). or 5.00 di 9. 40 Prospect Hill, W. F. Hille- W. H •. Hobbs, Hornblende ab 26.20 ~r ~: ~; an 31.14 Litchfield, brand. Ros. Fests, diorite. 

mt 3. 02 Connecticut. p. 37, 1906. il 3. 95 
ap 1. 01 

11· 1111.( 4)5.(3)4.4. Q 7.80 di 7.98 Eli7mbethtown, W. F. Hille- J. F. Kemp, Pyroxenic In \Y. T., p. 287. or 9.45 by 6.34 
ab 28.30 mt 1.16 Essex County, brand. U. S. G. S. B. 168, anorthosite. 
an36. 97 j) 0.91 New York. p. 37, 1900. 

12 1111.5.114.(1)5. Q o. 60 di 9.94 Whiteface Moun- G. Steiger. J. F. Kemp, Gabbro. In W. T., p. 287. or 5. 00 by 3. 36 
ab33. 54 mt 2.09 tain, Adiron- U.S. G. S. B. 168, 
an43.09 il 0.91 dacks, p. 36, 1900. 

New York, 

13 11(111).5.4.411• 
or 4.45 di 2.97 Westport, W. F. Hille- J. F. Kemp, Gabbro. In W. T., p. 287. ab 23.06 ~r u .. ~~ an36. 77 Essex Cotmty, brand. U.S. G. S. A. R.19, 

mt 2.09 New York. (III), p. 402, 1899. il 2. 28 
ap 0.34 

14 II11.5.114.4. or 9.45 di 1. 36 Montrose Point, G. S. Rogers. G. S. Rogers, Biotite Also in A. J. S., ab 22.01 ~r ~~: ~~ an34.47 n. Peekskill, Ann. N.Y. Ac. Sci., norite. XXXI, 
mt 4.41 New York. XXI, p. 61, 1911. p. 127' 1911. 
il 5.47 
ap 1. 68 

15 11.5.4.4.0 or 7. 23 di 1. 36 Montrose. G. S. Rogers. G. S. Rogers, Hornblende 
ab 23.58 ~r ~:~Y an38.09 n. Peekskill, Ann. N.Y. Ac. Sci., norite. 

mt 4.18 New York. XXI, p. 62, 1911. 
il 5.17 
ap· 2.35 

16 (1)11.5.114.( 4)5. Q 1. 56 di 4.11 Lake Hopatcong W. T. Schaller. W. S. B{l.lev, Augitic or 3.89 by 8. 23 
tlb 34.58 mt I. 86 quadrangle, u. s. . s·. B. 419, granite. 
an43.09 il o. 76 New Jersey. p. 29, 1910. 

ap 0.67 

17 II(III)."5."4.4(5). Q 4.56 di 10.52 Bryn Mawr, W. F. Hille- F. Bascom, Hypersthene or 3.89 hy 20.77 
ab 25.15 mt 2.09 n. Philadelphia, brand. U.S. G. S. Fol. 162, gabbro. 
an30.30 il 1. 67 Pennsylvania. p. 6, 1909. 

ap 0.34 

18 II(III).5.4.''5. Q 2.46 di 7.18 Fontaine, W. T. Schaller. F. Bascom
8 

Gabbro Igneous? 
or 2. 25 by 22.19 Pennsylvania. U.S. G. . rec. lab. gneiss. ab 23.06 mt 0.46 
an 36.14 il 3.80 

ap 1.34 

19 II(III).5.4(5).115. Q 1. 20 di 5. 91 Rising Sun, w: F. Hille- A. G. Leonard, Hornblende In W. T., p. 293. 
or 1.11 hy 18.72 Cecil County, brand. A. G., XXVIII, diorite. ab 12.58 mt 6.03 
an 47.26 n 4. 26 Maryland. p. 146, 1901. 

ap 1.34 

20 II(III).5.4(5 ).(4)5. or 1. 67 di 11.53 Gold Hill District, F. B. Lanery. F. B. Lanery, Hornblende ub 12.58 hy 11.29 Rowan County, N.C. G. S. B. 21, gabbro. an4S.I.l3 ol 3.67 
mt 8.58 N ortb Carolina. p. 60, 1910. 
il o. 76 

21 1111.5.4.4(5). Q 3.18 di 9.50 Crystal Falls, G. Steiger. J. M. Clements, Hornblende Also in U.S. or 3.34 hy 13.20 
a.b 18.34 il 1. 06 Michigan. J. G., VI, gabbro. G. S. Mon. 36, 
an 42.81 hm6.32 p. 381., 1898: p. 242, 1899. 

tn 0. 59 lriW,. T., p. 287. 

22 II(III).5.4.4(5). or 3.89 di. 8.-!4 Pigeon Point, W. F. Hille- W. S. Bayley, Olivine Also in U.S. ab 22.01 hy 22.13 Minnesota. brand. A. J. S., XXXVII, gabbro. G. S. B. 109, an 36.97 mt 3.02 
n 2.2!:! p. 61, 1889. p. 37, 1.893. 
ap 0.34 In W. '1'., p. 287. 

23 II(III).5.4".(4)5. or 2.22 di 18.81 Minnesota Falls, -H. N. Stokes. W. S. Bayley, Gabbro In W. T., p. 287. ab 15.20 hy 3.02 Yell ow Medicine U.S. G. S. B. 150, gneiss. an 47.54 ol 10.72 
. mt 1. 62 County, p. 372, 1898 . 

Minnesota. 
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CLASS· II. DOSALANE-Oontinued. 

RANG 4. DOCALCIC. HESSASE-Continued. 

I 

No. .Si02 Al20 3 Fe20 3 FeO MgO OaO Na20 K20 H20+ H20- Ti02 .P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ------------- ---------

24 46.45' 21.30 0.81 9.57 7.90 9.83 2. 14 0.34 1. 02 0.14 1. 19 0.02 trace NiO 0.04 100.75 
/ I 

A2. II • 774 . 209 .005 .134 .195 .175 .034 .003 . 015 - -

25 47.90 19.92 4.92 9;78 4.55 . 8. 56 2.75 0.56 o·. 76 0.57 BaO none 100.39 2.93 
SrO none 

A3. III . 798 .195 .031 .137 .114 .153 .045 .006 .007 
I 

26 47.70 19.04 0.87 8.84 8.65 8.96 2.53 0.53 1. 38 l. 80 trace BaO none 100.30 2.89 
SrO none 

A3. III . 795 .186 .006 .123 . 216 .160 .040 .005 .023 -
'• 

27 48.68 19.29 4.07 8.31 5.52 7.78 3.49 1. 16 0.16 0.10 l. 70 0.05 100.31 

A2. II .811 .189 .025 .115 .136 .139 .056 .013 . 021 -
' 

28 47.82 18.52 6.39 3.15 8.20 11.09 1. 67 0.17 1. 53 0.66 0.78 0.05 0.12 C02 0.17 100.41 2.898 
I s 0.04 - Cr20a 0.03 • 

Al. I • 797 .182 .040 .040 . 205 .198 . 027 .002 .010 - .002 BaO 0. 02 
SrO none 
CuO trace 

29 49.30 19.53 3.18 6.36 5.02' 7.53 2.81 2.39 2.38 0.20 1.18 0.25 0.11 100.24 

A2. II .823 .191 .020 .089 .126 .134 .045 .026 . 015 . 002 .002 

30 47.44 18.21 5.37 . 6.05 5.53 9.98 2.58 1.17 1. 08 0.13 1.38 0.68 0.06 C02 none 99.85 s 0.03. 

A1. I • 791· .179 .034 .084 .138 .179 .042 .013 .018 .005 .001 
Cr20a .none 
NiO none 
BaO o.os 
SrO .0.08 

31 48.49 18.35 7.63 1. 21 6.72 10.40 3.02 0.57 0.67 2.19 0.20 none SOa O.l'i2 99.99 
Li20 0.02 

A2. II .808. .180 .048 .015 .168 .185 .048 .006 .027 . 001 -

32 47.17 17.85 7.42 1.18 6.54 10.12 .2.94 0.56 0.65 2.13 0.20 none SO a o. 51 100.55 
Li20 0.02 
Iron :;.26 

A2. II . 786 .175 .046 .015 .166 .180 .047 . 006 .025 .001 -

"' 
33 52.0~ 21.35 2. 26 5. 82 2. 57 8. 17 3. 28 1. 81 0. 53 0.57 1. 47 0.61 0. 18 C02 trace 100.83 ·. Zr02 0.02 

BaO 0.06 
Al. I .868 .209 .014 .081 .064 .146 .053 .019 .017 .004 .003 SrO 0.02 

34 52.05 17.96 4.09 6.33 5.03 8.64 2.99 1. 61 0.97 0.31 0. 43. 100.41 
I 

2.891 

A2. II .868 .176 .025 .088 .126 .154 .048 .017 .002 .006 

35 47.94 22.56 2.02 4.77 2.08 12.08 4.02 0. 84 l. 30' 0.24 1. 12 0.25 0. 11 C02 0.16 100.38 
Zr02 0.02 
F 0.14 

A1. II . 799 . 221 .013 .01)7 .052 ' .. 216 .065 .009 . 014 .002 .002 s ·0.03 
BaO 0.39. 
SrO 0.31 

36 50.23 19.46 4.21 4.20 3.59 10. 39 3.08 1.32 1. 01. 0.16 1.30 0.41 0.07 C02 0.25 99. 74 s 0.02 
BaO 0.04 

Al. I '.837 . 191 .026 .058 .090 .185 .0.50. . 014 .016 .003 .001 SrO , trace 
Li20 trace 

37 51.08 19. 77 trace 3.60 4.57 16.03 2.56 0.28 0.65 0. 1.5 0.45 0.14 0.09 C02 0.32 99. 69 
BaO trace 

. 00'1 
SrO trace 

A2. Il .851 .194 - .050 . 114 .286 .04~ .003 .006 .OOl 

38 49.41 18.08 5.93 4.08 4. 61 10. 10 3.48 1.01. 1.59 0.04 0.95 0.09 99.37 

' A2. II .824 .187 .037 .057 .115 .180 .056 .011 .012 .001 (99. 77) 
I 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 4-5. PRESODIC. HESSOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. 

24 II".5.4"."5. 

25 II".5.4.( 4)5. 

26 II(III) .5.4.( 4)5. 

27' 1!.5.(3)4.4. 

28 TI(ID).115.4"."5. 

29 II.5.(3)4.(3)4. 

30 II(III).5.4.4. 

or 
ab 1 
an 4 

1.67 
7.82 
7.82 

or 
n.b 2 
an4 

3.34 
3.58 
0.03 

or 
ab 2 
!U13 

2. 78 

or 
ab 2 
an3 

Q 

0.96 
9.20 

7.23 
9.34 
2.~6 

4.02 
1.11 

14.15 
or 
ab 
!lll4 2.45 

4. 46 
. .'iS 

or 1 
ab 23 
an3 3.36 

Q 0.12 
7.23 
·2.01 

or 
ab2 
an3 5.03 

31 II(III).5.4.(4)5. ~ 0.48 
3.34 

ab2 
an3 

.'i.15 
5.03 

32 II(III).5.4.(4)5. ~ 0.18 
3.34 

33 1!.5.(3)4.4. 

34 1!.5.4''.4. 

35 1!.511 .4.4". 

36 1!.5.114.4. 

37 II11.5.4."5. 

38 II.5.(3)4.4". 

4.63 ab 2 
an3 3.92 

Q 3.18 
0.56 
7. 77 
6.97 

or 1 
ab2 
an3 
c 0.41 

Q 
or 
ab2 
an3 

or 
ab2 
an4 
ne 

0.96 
9.45 
5.15 
3.36 

5.00 
2. 53 
0.87 
6.25 

Q 2.52 
7. 78 or 

ab2 
an3 

or 
ab2 
an4 

6. 20 
5.31 

1. 67 
1. 48 
1. 70 

6.12 or 
ab29 
an3 

.34 
3.36 

di 0.68 
hy 10.62 
ol 1i. 51 
mt 1.16 
il 2.28 

di 2. 07 
hy 19.;j0 
ol 3. 06 
mt 7.10 
il 1. 06 

di 4. 29 
by 13.05 
ol 13.70 
mt 1.39 
il 3.50 

di 4.32 
hy 7. 97 
ol· 9. 20 
mt 5.80 
il 3.19 

di 9. 72 
hy 16.00 
rut 6. 96 
il 1. .52 
hm 1.60 

di 1. 57 
hy 12.Hl 
ol 5.12 
mt 4.64 
il 2. '28 
ap o. 67 

di 8.00 
hy 14.33 
mt 7. 89 
il 2.7<1 
ap 1.68 

di 9.50 
hy 12.40 
il 2. 28 
hm 7.63 
tn 2.3.'i 
ap 0.34 

di 9. 72 
hy 12.10 
il 2. 28 
hm 7.42 
tn 1. 96 
ap 0.34 
Fe 3.2ti 

hy 13.40 
mt 3.45 
il 2. 58 
ap 1.34 

di 6.12 
hy 18.72 
mt 5.80 
ap 0.67 

di 15.43 
ol 2.27 
mt 3.02 
il 2.13 
ap 0.67 

di 10.63 
hy 6.19 
mt 6.03 
il 2. 43 
ap 1. 01 

di 29.95 
ol 0.80 
il 0.91 
ap 0.34 

di 13.09. 
hy 6.13 
ol o. 31 
mt 8.58 
il 1.82 

St. Louis County, H. N. Stokes. W. S. Bf.ley, 
Minnesota. J. G., ' 

p. 712, 1893. 

Birch Lake, A. N. Winchell. A. N. Winchell, 
:hfinnesota. A. G., XXVI, 

p. 374, 1900. 

I 

Birch Lake, A. N. Winchell. A. N. Winchell, 
Minnesota. A. G., XXVI, 

p. 181, 1900. 

Taylors Falls, C. A. Taylor. F. F. Grout, 
Minnesota. J. G., XVIII, 

p. 647, 1910. 

Tamarack Falls, F. F. Grout. F. F. Grout, 
Pine County, J. G., XVIII, 
Minnesota. . p. 644, 1910. 

Mount Devon, W. F. Hille- A. Johannsen, 
Missouri. brand. pers. com. 

Black Butte, H. N. Stokes. J. S. Barrell, 
Elkhorn District, U.S. G. S. A. R. 
Montana. 22, (II), p. 514, 

1901. 

Prospect Peak, J. E. Whitfield. J. P. Iddings, 
Yellowstone U.S. G. S. Mon. 32, 
National Park. (2), p. 438, 1899. 

Prospect Peak, J. E. Whitfield. J. P. Iddings, 
Y ellowst~ne U.S. G. S. B. 148, 
National Park. p. 135, 1897. 

Trout Creek, G. Steiger. W. Cross, 
San Cristobal U.S. G. S. rec. lab. 
quadrangle, 

·Colorado. 

Stony Mountain, L. G. Eakins. W. Cross. 
Ouray County, U. S. G. S. Fo'l. 57, 
Colorado. p. 7, 1899. 

Beaver Creek, G. Steiger. E. S. Lareen, 
Uncompahgre U.S. G. S. rec. lab. 
C uadrangle, 

olorado. 

Yentna River, H. N. Stokes. J. E. Spurr, 
n. Hayes River, A. G., XXV, 
Alaska. p. 233, 1900. 

Hedley District, M. F. Connor. C. Camsell, 
British Columbia. Can. G. S. Mem. 2, 

p. 83, 1910. 

Olivine Mountain, M. F. Connor. C. Camsell, 
Tulameen Can. G. S. rec.lab. 

·District, 
British Columbia. 
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Rock name. Remarks. 

Gabbro. In W. T., p. 287. 

Diabase. Incorrect on p. 
184, op. cit. 

In W. T., p. 287. 

Olivine 
gabbro. 

In W T., p. 289. 

Diabase. 

I 

Diabase. 

Devonite Anal. E. in 
(diabase U.S. G. S. B. 
porphyry). 419, p. 40, is of 

groundmass. 
Cf. p. 871. 

Gabbro. 

Basalt. Calculated to 
100, asfree from 
3.26 metallic 
Fe. Cf.No.32. 

In W. T., p. 289. 

Basalt. Cf. Wreceding. 
In . T., p. 333. 

Diorite 
porphyry. 

Gabbro. In W. T., p. 289. 

Nephelite 
gabbro. 

Augite 
belugite. 

In W. T., p. 289. 

Gabbro. 

Gabbro. 
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CLASS II. DOSA.LANE-Continued. 

RANG 4. DOCALCIC. HESSASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 ~0 H~O+ H,o- TiO, I P,o, MnO Inclusive. Sum. Sp.gr. 

------ -------------

39 47.76 18.58 2. 19 9.39 4.15 9.39 3. 61 0.47 0.53 0.12 2.20 0.78 0. 29 BaO 0.02 99.51 2.957 
SrO 0.03 

A2. II . 796 .182 .014 . 131 . 104 .168 .058 .005 .028 .005 .004 

40 51.98 15.99 3. 10 5.88 5.09 9.68 2. 71 0. 81 2.08 0.48 1.71 0.31 0. 10 s 0.01 99.96 I 
Cr20a none 
NiO none 

A1. I .867 .157 .019 . 082 .127 .173 .043 . 009 . 021 .002 .001 BaO 0.03 
SrO none 

41 58.25 20.52 0.68 3 .. 88 2.03 7.88 4. 25 0.50 1.10 0.24 0. 57 0.16 0.10 C02 none 100.17 
ZrOs 0.01 

.971 
s none 

A1. I . 201 .004 .054 . 05;1. .141 .069 .005 .007 .001 . 001 BaO none 
SrO none 

42 55.53 17.63 2. 81 3.59 5.85 8.74 3.09 0.92 1. 24 0.56 0.21 0.08 l3a0 0.02 100.33 
SrO 0.06 
Li20 no no 

A1. I .926 .173 .017 .050 . 146 .158 .050 .010 .007 . 001 .001 

43 53.91 17.95 2.21 4.80 5.52 10.40 2. 90 1.34 0.20 0.20 0.52 0. 21 0. 1.0 BaO 0.05 100.31 
SrO trace 

.899 
Li20 trace 

A2. II .176 .014 .067. . 138 .185 .047 .015 .007 . 001 .001 

44 52.81 16.60 2.66 6.1.3 6. 12 10. 14 2. 79 1. 05 0.54 0.38 0.84 0.23 BaO 0.03 100.32 
SrO trace 
Li20 trace 

A2. II .880 .163 .017 .085 .153 .181 . OA5 .011 . 011 .002 

! 

5 51.21 17.59 4. 71 4.42 7.12 10.36 2.49 0.91 1.07 0. 58 0.31 0. 09, trace BaO none 100.86 
Li20 none 

4 

A 2. II .854 .172 .029 .051 . 178 .185 .040 .010 .004 - -

6 55. 14 19. 10 6.16 0.54 4. 23 8.36 3. 71 1.04 0.91 0.52 0.18 0. 11. BaO trace 100.07 
SrO 0.07 

4 

A 2. II . 919 .1S7 .039 .007' .106 .150 .059 . 001 . 007 . 001 
I,hO trace 

.002 

47 53 .. 85 18.53 ]. 96 5.30 5.88 9. 66 2.98 0. 74 0.45 0.50 0.05 0. 12 Cr20 3 trace 100.09 
l3a0 0.03 

A1. I .898 .181 .012 .074 .147 .172 .018 
SrO 0.04 

.008 .006 -- .002 Li20 trace 

48 53.35 19.22 3.28 4.48 4.86 9.76 2. 89 0.99 0.77 0.56 0.10 0. 15 BaO trace 100.44 
SrO 0.03 

A2. II .889 .188 . 021 .063 .122 .17-4 .047 . 011 .007 . 001 
Li20 trace 

.002 

49 52.95 18.25 4.36 4. 1.9 4.93 8. 73 3.57 0. 77 1.47 0. 66 trace 0. 12 SOa trace 100.01 
BaO 0.01 

A2. II . 179 I SrO trace 
.883 .027 . 058 I .123 .155 .058 .008 .008 -- .002 

I 
50 52. 65 17.81 2.08 6.35 5.35 9.03 2. 85 0.50 3.08 0. 21 COs trace 99.91 

A3. III .878 .175 . 013 .089 . 134 . 161 .046 .005 

51 47.94 18.90 2. 21 8. 59 8. 21 9. 86 2. 81 0. 29 0. 74 0.39 0.57 0.15 trace BaO none 100.66 
SrO none 
LhO trace 

A2. II . 799 .185 . 014 .120 . 205 .176 .045 .003 .007 .001 -
I 

52 50.77 19.40 4.43 5. 59 5. 25 9. 81 2. 64 0.30 0.41 1. 30 0. 28 0.18 100.36 2. 79 

A2. II .846 .190 .028 .078 .131 .175 .042 .003 .004 .001 

53 47. 27 20.82 1. 85 4. 26 .6. 44 13.02 2.75 0.22 1. 27 0.08 0.92 0.74 trace COs none 99.86 
Cl trace 
FeS2 0.20 

A1. I • 788 . 204 .012 .059 .161 . 232 .045 .002 . 012 .005 -- Cr20a trace 
V20a 0.02 
NiO none 
BaO none 
SrO trace 
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ORDER 5. PERFELIC. GERMANARE-:-Continued. 

SUBRANG 4-5. PRESODIC. HESSOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

39 II".5.(3)4."5. or 2. 78 di 7.39 Ashnola River, M. F. Connor. R. A. Daly, Gabbro. ab 30.39 hy 7. 72 
un33.08 ol 8.33 Okanagan range, Can. G. S. Mem. 38 

mt 3. 2:i British Columbia. (1), ·p; 435, 1912. 
il 4. 26 b 

ap 1. 67 

40 II(III).(4)5.114.411• Q 6.84 di 13.66 Camas Land, H. N. StOkes. G. 0. Smith, Gabbro. In W. T., p. 289. or 5.00 by u.so 
o.b 22. 1)3 mt 4. 41 Kittitas County, U. S. G. S. Fol. 106, 
un 29.19 il 3.19 Washington. p. 6,,1904. 

ap 0. 6i 

41 (!)II.( 4)5.(3)4.115. Q 10.02 di 2.54 Riddles quad- G. Steiger. G. F. Kay, Granodiorite. or 2. 78 hy 9.65 
~b 36.15 mt 0.98 rangle, Oregon. U. S. G. S. B. 419, 
un 35.31 il 1.12 p. 167' 1910. ap o. 34 

42 II.( 4)5.(3)4.411• 
Q 7.50 di 9.29 Butte Mountain, W. F. Hille- J. S. Diller, Pyroxene In W. T., p. 289. 01' 5.56 hy 13.74 
ab 26.20 mt3.94 Plumas County, brand. U. S. G. S. B. 148, andesite. 
an 31.41 il 1. 01) California. p. 195, 1897. 

ap 0.34 

43 II11.5.(3)4.4. Q 2. 76 di 15.23 Mount Ingalls, W. F. Hille- H. W. Turner, Basalt. Also in or 8.34 hy 12.66 
ob 24. G3 mt 3.25 Plumas County, brand. A. J. S., XLIV, U.S. G. S. 
un 31.69 il 1. 06 California. p. 458, 1892. A. R. 14 (l!), 

ap 0.34 
~492, 1894. 

In . T., p. 289. 

44 II(III).5.(3)4.4. Q 3.1~ di 15.05 Mount Ingalls, W. F. Hille- H. W. Turner, Basalt. In W. T., p. 289. or 6.12 hy 15.5.') 
ob 23.58 mt 3.94 Plumas County, brand. U. S. G. S. A. R. 14, 
an 29.75 il 1. (\7 California. (II), p. 492, 1894. 

ap 0.67 

45 II(III).5.4.4. Q 2.46 di 13.90 Franklin Hill, G. Steiger. H. W. Turner, Basalt. In W. T., p. 289. or 5. 56 hy 14.91 
ab 20.96 mt 6. 73 Plumas County, U.S. G. S. A. R. 17, 
an 33.92 il 0.61 California. (I), p. 734, 1896. 

46 II.( 4)5.(3)4.411 • Q 7. 74 di 6.48 Lassen Peak, W. F. Hille- J. S. Diller, Secretion in Cf. No. 92, 
or 6.12 hy 7.60 California. hrand. U. S. G. S. B. 150, dacite. 1.4.2.4. 
ab 30.92 mt 0.~6 . p. 218, 1898. In W. T., p. 289 . un 32.53 il 1. 06 

hm 5.92 
up 0.34 

47 II11.5.4.4(5). Q 3.60 di 10.57 Crater Peak, W. F. Hille- J. S. Diller, Hypersthene Secretion in 
or 4. 45 hy 17.24 n. Lassen Peak, brand. U.S. G. S. B. 148, andesite. No. 76, 
ub 25.15 mt 2. 78 California. p. 197' 1897. II.4.3.4. ::Ul 34.75 il 0. 91 

In W. T., p. 289. 

48 II."5.4.4. Q 4.80 di 9.18 Chaos, W. F. Hille- J. S. Diller, Secretion in Cf. No. 91, 
or 6.12 by 12.80 Lassen Peak, brand. U. S. G. S. B. 148, dacite. I.4.2.4. 
ab 24.63 mt 4. 64 Cali forni.a. p. 194, 1897. In W. T., p. 289. an 36.14 il 1. 06 

ap 0.34 

49 11.115.114.115. Q 4.26 di 9. 29 Crater Peak, R. B. Riggs. J. S. Diller, Basalt. In W. T., p. 289. 
or 4.45 by 11.18 n. Lassen Peak, U. S. G. S. B. 148, ab 30.39 mt 6. 26 
an31. 41 il 1. 22 California. p. 200, 1897. 

50 Il11•115.4.(4)5. Q 4.62 di 8.44 Butcher Creek, R. C. Wells. B. S. Butler, D~abase. 
or 2. 78 by 19.28 Shasta County, U. S. G. S. B. 419, ah 24.10 mt 3. 02 
an 34.47 California. . p. 138, 1910. 

51 II(III).5.4.5. or 1. 67 di 8.16 McCloud River, H. N. Stokes. J. S. Diller, Basalt. In W. T., p. 289. 
ah 23.58 ~r 1~:~~ n. Mount Shasta, U. S. G. S. B. 148, an 38.09 

mt 3. 25 California. p; 190, 1897. 
il 1. 06 
ap 0.34 

52 Il. 115.4.115. Q 4.92 di 6. 05 Pie Knob, Blasdale. Lawson and Palache, Basalt. 
or 1. 69 by 16.25 Berkeley Hills, Un. Cal. Dep. G. B., ab 22.01 mt 6.50 
an 40.31 il 0.61 Califorrua. II, p. 434, 1901. 

ap 0.34 

53 11.5.4.5.0 or 1.12 di 13.09 Beaver Creek, · H. N. Stokes. H. vV. Turne1·, Gabbro. In W. T., p. 291. 
ab 23.58 ~[ ~:~g 'l\10lumne A. J. S., VII, an43.65 

mt 2. 78 County, p. 297' 1899. 
n 1. 82 California. 
ap 1. 68 
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CLASS II. DOSALANE-Continued. 

RANG 4. DOCALCIC. HESSASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO .CaO Na20 K20 H20+ H20- Ti02 P,O, I MnO Inclusive. Sum. Sp.gr. 

------

54 50.38 19.83 6.05 2.00 5.36 10.03 2.15 1. 76 1. 37 none none 0.38 SOa o. 83 
Li20 trace 

A2. II .840 .194 .038 .028 .134 .178 .033 .019 - - .005 

55 47.09 18.40 2.66 5.62 7.06 10. 19 2.37 1.34 2.37 0.66 1. 19 0.54 none C02 none 99. 69 s 0.03 

A2. II . 785 .180 .017 .078 . 177 .182 .039 . 014 . 015 .004 
BaO 0.17 

-

' 

56 52.63 19.95 3.26 4.26 6.95 8.31 2.80 0.89 0.43 0.08 1. 13 none s trace 100. 69 

A2. II .877 .195 .020 .059 .. 174 .148 .045 .010 . 014 -

57 52.39 18.10 0.51 7.43 7.46 8.22 3.45 0.86 0:57 0. 10 1. 36 none s trace 100.45. 

A2. II .873 · .. 177 .003 .103 .162 .146 .056 .009 .017 
I 

58 51.57 18. 74 2. 23. 7.27 7.02 8.58 2.95 0.84 0.33 0.62 0.92 none s trace 100.57 

Ai II .860 .184 .014 .101 .176 .154 .048 .009 . 012 -

59 48.0'3 20.98 7.06 4.51 4.43 9.54 3.28 1.99 0.40 0.21 100.43 

A3. III .801 2.06 .044 .063 .111 .170 .053 . 021 (100. 49) 

60 51.04 17.34 2.88 7.33 5.50 9.79 2.88 0 .. 53 0.72 0.96 1. 32 0.25 0. 13 C02 none 100.67 

A2. II .851 .170 .018 .101 .135 .175 .047 .006 .017 .002 .002 

61 48.94 18.77 4.89 4.77 1. 59 11.50 2.13 1.14 1. 46 2.32 1. 34 0.28 0.83 99.96 

A 2. II .816 .184 .031 .067 .040 .205 .034 .012 .017 .002 .012 

62 57. 10 16.24 2.45 3.76 7.49 9.65 2.74 1.11 n. d. 0.52 0.08 100.92 

A2. III .952 .1-59 .015 . 052 .• 187 .172 .044 .012 . .007 -

63 47.51 20. 80 4.30 5.31 8.18 10. 70 1.65 0.30 0.25 0. 71 trace 99. 71 

A3. III • 792 .027 .027 .074 . 205 .191 .027 '.003 .009 -

64. 47. 15 22.30 2.22 6.93 5. 15 12.30 1. 81 0.35 1.00 0.90 0. 19 100.30 

A2. II • 786 .219 .014 .096 .129 .220 .029 .004 . 012 .001 (100.11) 

65 46.60 22.30 4.56 4.89 6.39 11.50 2. 17 0.38 0.69 1. 15 100.63 I 
A3. III • 777 • 218 .029 .068 .160 . 205 .035 .004 .014 ., 

I 

66 56.71 18. 80 3. 12 5.35 3.62 8.06 3.65 0. 77 0. 11 0. 77 0.08 

I 

100.95 

B2. III .~45 .184 .019 .\075 .091 .144 .059 .008 .010 -

67 53.51 18.90 3.37 5.70 4.38 9. 15 3.13 0.51 0.12 1.06 99.79 

A3. III .~92 .185 .021 .079 .110 .164 .050 .005 . 013 

68 47.15 22.30 2.22 6.93 5.15 12.30 1.81 {).35 1.00 0.90 0.19 100.30 

A2.II 0 786 .219 . 014 .096 .129 • 220 .029 .004 ·. 012 .001 (100. 20) 

I 
I 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

---

54 II.5.4.(3)4. Q 4.44 di 7. 78 Richmond Moun- J. E. Whitfield. Hague and Iddings, Basalt. In W. T., p. 291. 
or 10. 56 hy 9. so tain, Eureka U. S. G. S. Mon. 20, ab17.29 mt 7. 66 
an 39.48 pr 0. 90 District, Nevada. p. 264, 1892. 

55 II11.5.4.4. or 7. 78 di 9.33 Crater, G. Steiger. J. E. Spurr, Basalt. 
ab 20.44 ~f.~:~~ Silver Peak, U. S. G. S. P. P. 55, an 35.31 

mt 3. 94 Nevada. p. 28, 1906. 
il 2. 28 
ap 1. 34 

1 

56 II.5.4.411• Q 3. 60. di 1. 76 Volcancito, F. Roe!. E. Ordonez, Basalt. 
or 5. 56 hy 19.86 Jorullo, Mexico. Cong. G. Int. X, ab 23.58 mt 4.64 
an38. 92 il 2.13 Guide XI, p. 55, 

1906.' 

57 II11.5.(3)4.4 (5). or 5.00 di 7. 72 Mal pais, F. Roel. E. Ordonez, Basalt. 
ab 29.34 ~f 1~--~~ Jorullo, Cong. G. Int. X, an31.14 

mt 0. 70 Mexico. Guide XI, 
il 2.58 p. 55, 1906. 

58 II(III).5.4.411. or 5.00 di 6. 09 Mal pais, F. Roel. E. Ordonez, Basalt. 
ab 25.15 ~f 2J_-~g Jorullo, Cong. G. Int. X, an35. 31 

mt 3. 25 Mexico. Guide XI, . 
il 1. 82 p. 55, 1906. 

59 II.5.114.114. or 11.68 di 8. 59 San Jose, G. I. Finlay. G. I. Finlay, Basalt. 
ab 24.10 ol 6. 66 Tamaulipas, Ann. N.Y. Ac. Sci., an 36.70 mt10.21 
no 1. 99 Mexico. XIV, p. 278, 1904. 

60 II(III).5."4·.(4)5 Q 2. 70 dl 11.56 Gold Bill, G. Steiger. D. F. McDonald, Lava. 
or 3.34 hy 16.83 Canal Zone, U.S. G. S. rec.lab. ab 24.63 mt 4.18 
an32.53 il 2.58 Panama. . 

ap 0.67 

61 II.(4)5.4.4. Q 7.98 di 13.79 Empire, C. Palmer. D. F. McDonald, Andesite. 
or 6. 67 hy 1. 26 0anal Zone, U.S. G. S. rec.lab. ab 17.82 mt 7.19 
an38. 36 il 2.58 Panama. 

ap o. 67 

62 II(III).( 4)5.(3) Q 7. 44 <1115.19 Pointe Burgos, Pisani. A. Lacroix, Quartz 
4.4. or 6. 67 hy 15.47 Martinique, Mont Pelee, basalt. ab 23.06 mt 3.48 

an28. 63 I.ill.06 West Indies. p. 573, 1904. 

63 II(III).5.4(5)/'5. Q 0.24 di 3. 77 !lot des Ramiers, Pisani. A. J-'acroix, Basalt. 
or 1. 67 hy 23.72 Martinique, Mont Pelee, ab 14.15 mt 6. 26 
an 48.37 il 1. 37 West Indies. p. 573, 1904. 

64 II.5.4(5) .( 4)5. or 2.22 di 7. 72 Riviere Claire, Pisani. A. Lacroix, Hornblende Locality? 
ab 15.20 ~r 1i:M Mont Pelee, Mont Pelee, norite. Same analysis· an 51.71 

mt 3. 25 Martinique, p. 543, 1904. as N.o. 68, 
il 1. 82 \Vest Indies. below. 

65 II .5.411 .( 4)5. or 2. 22 di 5. 72 La Calabasse, Pisani. A. Lacroix, Norite. Inclusion in 
ab 18.34 ~f 1J_-~~ Mont Pelee, Mont Pelee, andesite. an49. 76 

mt 6. 73 Martinique, p. 543, 1904. 
il 2.13 West Indies. 

66 II.( 4)5.(3)4.( 4)5. Q s. 70 di 6.12 Eruption of 1902, Pisani. A. Lacroix, Andesite. 
or 4.45 hy 12.18 La Soufriere, Mont Pelee, ab 30.92 mt 4.41 
an32. 53 il 1. 52 St. Vincent, p. 598, 1904. 

\Vest Indies. 

67 II.( 4)5.4.115. Q 6. 78 di 7.66 Old Sornmaof, Pisani. A. Lacroix, Hypersthene 
or 2. 78 hy 13.22 La Soufriere, Mont Pelee, labradorite ab 26.20 mt 4.87 
an36.14 il 1. 98 St. Vincent, p. 598, 1904. (basalt). 

West Indies. 

68 II.5.4(5) .( 4)5. or 2. 22 di 7. 72 Chateaubelair, Pisa:ni. A. Lacroix, Diorite. Inclusion in 
ab 15.20 ~r 1i:~ St. Vincent, Mont Peh3e, andesite. an 51.71 

mt 3. 25 West Indies. p. 598, 1904. Locality? 
il 1. 82 Same analysis 

as No. 64, 
above. 
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CLASS II. DOSALANE-Continued. 

RANG. 4. DOCALCIC. I;IESSASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P 20 5 1 MnO Inclusive. Sum. Sp.gr. 

------ -------------

69 52. 81 18.79 3.28 4.58 5."19 9. 58 3.23 0.60 0. 17 0.20 0.95 0.15 0.28 SO a 0.33 100.35 
Cl 0.14 
NiO 0.07 

A2. II ~880 .184 .021 .064 . 130 .171 . 052 .006 .012 .001 .004 

70 51.85 21.00 3.95 5.07 3. 14 9.68 2. 60 0.70 0. 50 0.96 0.06 99. 83 

A2. II • 8641 • 206 .025 .070 .079 .173 .042 .007 . 012 -

71 52.92 16.66 4.76 4.89 7.96 5. 71 .5.12 0. 89 0.80 0.78 100.49 2.858 

A3. III . 882 . 164 . 030 . 06fl .199 .102 . 082 .010 .006 

72 47. 64 19.98 4.83 7.26 7.14 9.62 1.23 l. 03 0. 12 1.20 C02 0.28 100.43 2.979 

A3. III . 794 .195 .030 .101 .179 .171 .020 .011 .015 
... 

73 52.8 17.8 1.2 4. 8 4.8 12.9 3.0 0.5 1.2 '99.5 2.91 

B3. IV . 880 .174 .007 .067 .120 • 230 .048 .005 

74 47. 28 21.07 3. 52 3.91 8.06 13.42 1.52 0. 29 0.53 0. 13 0.28 trace 0. 15 Cr20a 0.02 100. 20 2.90 
V20a 0.02 

A2. II • 788 . 207 . 022 .054 . 202 . 239 .024 .003 .004 - .002 

75 49. 80 17. 77 2.29 8.75 5. 67 8.85 l. 48 0.48 2.62 l. 04 1.56 trace 100.31 2.932 

A3. III . 830 . 174 .014 .122 .142 .158 .024 .005 .020 -

76 48.34 20.10 1. 97 6.62 5.49 13.16 1. 6'6 0.98 0.44 0.02 0.95 0.04 0.32 r.o2 0.11 100.30 s none 
NiO none 

Al. I .806 .197 .012 .092 .137 . 235 .027 .010 .012 - .005 BaO 0.10 

\ 

77 45.54 23.39 1. 98 6.98 4.60 11.82 2.50 '0.44 0.72 0.62 1. 06 0.13 0.27 s none 100.05 
NiO none 
BaO none 

Al. I . 756 .229 .013 .097 .115 .211 .040 .005 .013 .001 004 

78 50.69 20.56 1. 55 3.10 6.84 11.99 3.36 none 0.94 0.18 0.42 0.05 0.16 C02 none 100.05 
Fe-82 0.11 
Cr20a 0. 08 

Al. I .845 . 201 .010 .043 .171 .214 .054 - .005 - .002 V20a 0.02 
NiO none 
BaO none 
Li20 tracE> 

79 49.24 21.70 1. 02 5.40 5.56 9.70 2.12 1. 82 2.95 0.41 99.92 

A3. III .821 .213 .006 .075 .139 .173 .034 .019 .005 

I 

80 49.45 20.41 1. 34 9.51 5.34 9.96 2.73 0.20 0.70 0.32 99.96 

A3. III .824 .200 .008 .133 .134 .178 .043 .002 .004 

81 49.30 21.60 2.28 7.26 7.82 10.20 2.15 0.29 0.10· 101.00 2.97 

B3. IV .822 212 014 .101 .196 .182 .035 .003 

82 56.51 17.90 0.08 5.72 5.58 8.64 2.72 0.82 0.50 0.86 0.15 99.48 

A2. II .942 .175 .001 .079 .140 .154 .044 .009 .011 .001 

83 46.60 18'. 90 1. 98 8.21 6.41 8.52 2.50 1. 69 3.10 1. 80 0.30 100.01 

A2.'II . 777 .185 .013 .114 .160 .152 .040 . 018 .023 .002 
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69 II."5.114.(4)5. Q 4.62' di 9. 36 Eruption of 1902. '"· Pollard. J. S. Flett, Volcanic ash Collected at 
or 3. 34 hy 12.73 St. Vincent, Q. J. G. S., LVIII, (andesite?). Barbados. ab 27.25 mt 4. 87 
an35. 03 il 1. 82 West Indies. p. 369, 1902. 

ap 0.34 

70 II.(4)5.4.4(5). Q 7. 68 di 3. 62 Vallee de Houel- Pisani. A. Lacroix, Basalt. or 3.89 hy 10.50 mont, Guade- Mont Pelee, ab 22. Ol mt 5. 80 
an43. 65 il 1. 82 lotdie, y.,r est p. 588, 1904. 

In ies. 

71 ll'1.5.4.( 4)5. or 5. 56 di 2.22 Panango Rondon, A. Young. A. Young, Basalt. ab42.97 ~r1J:~ Ruminahui Hochg. Ecuad., II an 20.02 
mt 6.96 Volcano, (2), p. 243, 1902. 
ap 2.02 Ecuador. 

72 II(III).5.4".(3)4. Q 2. 28 di 1. 57 . Forvaxlings Point, H. Backlund. H. Backlund, Diabase. or 6.12 hy 24.53 
o.b 10.48 mt 6.96 Spitzbergen. Ref. N.J., 1911, II, 
an45. 59 il 2. 28 p. 243. 

73 II(ITI).5.4.( 4)5. Q 2. 22 di 24. fl3 Druim am Eidbne, J. H. Player. Geikie and Teall, Gabbro. Light band. or 2. 78 hy 7.14 Skye, Scotland. Q. J. G. S., L, Cf. No. 61, ab 25.15 mt 1. 62 
an33. 64 il 0.91 p. 653, 1894. IV.2.l.2.3. 

In W.1'., p. 291 

74 If(UI).5.4(5).(4)5. or 1. 67 di 13.00 Coir' a Mahadaidh, W. Pollard: A. Harker, Olivine ab 12.58 ~r \~ .. ~~ an 50.04 Skye, Scotland. Rocks of Skye, gabbro. 
mt 5.10 pp. 103, 249, 1904. 
il 0.61 

75 II(III).( 4)5.4".4. Q 7.38 di 2.97 Auchinstarry, D. P. Macdon- G. W. Tyrrell, Diabase. or 2. 78 hy 24.36 
ab 12.58 mt 3. 25 Kilsyth, alcl. G. Mag. (V), VI, 
an40. 31 il 3.04 Dum bartonshire, p. 361, 1909. 

Scotland. 

76 II(III).5.4.4. or 5. 56 di 17.03 Leac an Leathaird, E. G. Radley. G. S. G. B., Sum. Gabbro. -
ab 14.15 hy 10.32 
l\ll44.•18 ol 4. 25 Mull, Prog. (1912), 

mt 2. 78 Scotland. p. 69, 1913. 
il 1.82 

77 II.5.4.( 4)5. or 2. 78 di 7. 76 Coire Buidhe, E. G. Hadley. G. S. G. B., Sum. Olivine ub 17.82 ol 12.90 
on 51.15 mt 3.02 Mull, Prog. (1912), dolerite. 
no 1. 70 il 1. 98 Scotland. p. 70, 1913. 

ap 0. 34 

78 II.5.4.5.0 n.b 28.30 di 14.79 Polcoverack, E. G. Radley. Flett and Hill, Olivine an 40.87 hy 5. 46 
oi 6.12 Coverack, G. S. Eng., sheet 3~9, gabbro. 
mt 2.:32 Cornwall. p. 100, 1912. 
il 0. 76 

79 II.5.4.(3)4. or 10.56 di 2. 94 La Germionniere, Pisani. L. Vandernotte, Quartz t\b 17.82 hy 13.65 Brittany, Mass. Armor., diorite. n.n 44.48 ol 5. 29 
mt 1.:39 Fmnce. p. 132, 1913. 
il 0. 76 

80 II11.5.4.5. or 1.11 di 5.32 La. .M ora.ndiere, Pisani. A. Lacroix, Gabbro. In W. T., p. 291 ab 22.53 hy 18.83 Pallet, J3. Sv. Ct. G. Fr., 1\ll 43.09 ol &.92 
mt 1. 86 Loit·e Inferieure, LXVII, p. 23, 1899. 
il 0.61 France. 

81 II11 .5.411 •115. or 1. 67 di 1.8S Bois, Pisani. A. Lacroix, Gabbro. In W. T., p.·291 nb 18.34 hy 20.32 Pallet, B. Sv. Ct. G. Fr., an 48.37 ol 7.16 
mt 3. 25 Loire Inferieure, LXVII, p. 23, 1899. 

France. 

82 II.(4)5.4.411• Q 8.64 di fl.M Riou Ma.ou, Pisani. A. de Romeu, Hornblende or 5. 00 hy 19.66 Pyrenees, B. Soc. Min. Fr., labradorite ab 23.06 mt 0. 23 
un33. 92 il l. 67 France. XXX, p. 137, 1907. (~asalt). 

np 0. 34 

83 II11 .5.114.4. i or 10.01 di 4. OS L'Arbizon, Pisani. A. de Romeu, Diabase. ab 20.!)6 hy 6.41 Pyrenees, B. Soc. Min. Fr., un 35.31 ol 13.04 
mt 3. 02 France. _XXX, p: 179, 1907. 
il 3. 50 
ap 0. ~7 
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'· 
CLASS II. DOSALANE-Continued. 

• 0 

RANG 4. DOCALCIC. HESSASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--- --- ------------- ------
I 

84 49.68 20.86 1. 02 5.52 6.50 10.77 3.46 1. 38 0.53 0.23 none s 0.26 100.21 

A2. II .828 . 205 .006 .076 .162 .193 .056 .015 .003 -

85 50.46 20.08 2.00 5.56 6.27 10.33 3.56 0.68 0.54 0.60 0.12 0.10 s 0.03 100.33 2.90 

A2. II . 861 .197 .013 .077 .157 .184 .057 .007 . 008 . 001 . 001 

86 48.80 22.08 3.20 5.28 1. 65 10.73 2.11 1. 04 1.25 0.15 2.40 0.70 0.14 Zr02 0.15 99.85 
s 0.17 

A2. II . 813 . 217 .020 .074 . 041 .191 .034 . 001 .030 .005 .002 

87 45.85 18.43 1. 76 11.60 4.67 8.73 3.24 1. 34 0.81 0.22 1. 98 0.68 0.22 s 0.07 99.60 

A2. II . 764 .181 .011 .161 .117 .155 .052 .014 .025 .005 . 003 

88 50.50 21.07 1. 85 3. 62 5. 26 13. 20 2.09 0.36 0.92 none 0.29 0.36 C02 0.32 100. 17 
SO a 0.33 

A2. II .842 . 206 .012 .050 0 .132 . 236 .034 . 004 . 004 . 003 

89 52.44 19.55 2.41 5. 68 3. 27 8.51 2.73 2. 23 1 .• 18 0. 28 1.08 0.31 C02 0.17 99.84 

A2. II .874 .193 . 015 .079 .082 .152 .044 .023 .014 '. 002 

90 49.93 18.94 2. 73 4.45 6.51 10.06 3.53 1. 04 1. 30 0.08 0.82 0.22 C02 0.22 100.09 
SO a 0.26 

A2. II .832 .185 .017 .062 .163 .180 .056 .011 .010 .002 

: 

91 47.97 22.16 1.12 4.10 4.58 11.96 3.23 0.29 2.05 0.15 0.44 1. 14 FeSs 0.35 99.54 

A2. II .800 .217 .007 .057 .115 . 214 .052 .003 .006 .008 

92 46.50 18. 60 9.50 4.31 5.55 9.61 1.76 1.01 2. 11 .1. 01 0.87 100.83 
-

A2. II • 775 .182 .059 .060 .139 .171 .028 .011 .013 .006 

93 45.09 19.23 4.20 9.86 4.76 10.43 2.86 0. 39 0.78 none 1. 92 0.56 F~S2 0.66 100. 74 

A2. II . 752 .189 .026 .137 .119 .186 .046 .004 .024 .004 

94 53. 14 16. 57 2. 11 7.39 6. 11 8.92 2.94 1. 07 1.02 1.05 0.17 SOa .. 0.27 100. 76 2.902 

A2. II .886 .162 .013 .103 .153 .159 .047 .012 .013 .• 001 

95 52.38 16. 5~ 1.80 4.44 4.90 12.02 3.52 0.38 1. 43 0.21 1. 70 0. 11 0.03 99.51 2.931 

A2: II .873 .163 .011 .062 .123 . 214 .056 .004 .021 .001 -

96 51.88 20.40 0.79 4.04 3.42 12. 23 3.65 0.31 1.66 1. 09 0.06 0.09 99. 62 2. 76~ 

A2. II .865 . 200 .005 .056 .086 • 218 .059 .003 . 014 - • 001 

97 51.38 23.97 1. 42 3.84 2.52 12. 85 2. 70 0.20 1. 14 0.60 100.62 

A3. III .856 .235 . 009 .053 .063 . 230 . 044 .002 .008 

98 47.41 20.40 3.35 7.24 7.53 9.70 2. 14 0.42 1.20 1. 11 100.50. 

A3. III • 790 .200 .021 .101 .188 .173 .034 . 004 .014 



SUPERIOR ANALYSES OF FRESH ROCKS. II.5.4.4-5, 541 

ORDER 5. PERFELIC. GERMA.NARE-Continued. 

SUBRANG 4-5. PRESODIC. HESSOSE-Continued. 

I 

No. Symbol. Norm. Locality. Analyst. R,eference. Rock name. Remarks. 

84 1!.511.(3)4.4. or 8.34 di 13. 2S Saebo, Lillejord. C. F. Kolderup, Labradorfels ab 20.44 ol 13.50 
1\n 37.25 mt 1. 39 Rado, Berg. Mus. Aarb., (anortho-
no 4.83 il 0.46 n. Bergen, XII, p. 36, 1903. site). 

Norway. ' 
85 II.5."4.(4)5. or 3.R9 di 10.79 Rantasjoki, G. Nyblom. H. Lundbohm, Diabase. 

r.b 29. '157 ~{ ~:6~ Kiruna District, G. F. F., XXXII, an 36.97 
mt 3.02 Lapla.nd, p. 787, 1910. 
il I.n Swedep.. 
up 0.34 

81l II.(4)5.4.4. Q 7.80 di 0.46 Viistra Varnsingen, l\L Wunder. J. E. Sobral, Anorthosite. 
or 6.12 hy 7.30 ' -N ordingra _ G. Nord. Reg., ub 17.R2 mt 4.64 
an 47.82 il 4. 56 Region, Sweden. p. 106, 1913. 

ap 1. 68 

87 II".5.(3)4.4. 01' 7. 78 di 5. 35 Svartsbergvik, N. Sahlbom. J. E. Sobral, Olivine 
ab 24.63 ol HJ.2.'i Nordingra G. Nord. Reg., diabase. 1\11 31.97 mt 2. 55 
no 1. 42 il 3.80 Region, Sweden. p. 133, 1913 

ap 1. 68 

88 11.5.4".(4)5. Q 3. 24 di 12.91 Seeheimer Bruch, G. Butzbach. G. Klemm, Gabbro. 
or 2.22 Jw 11.50 Odenwald. Nb. Ver. Erdk. ab 17.82 nit 2. 78 
IUl 46.70 il 0.61 (4), XXVII, p. 12, 

ap 1.01 1906. 

89 II.5.114.114. Q 4.14 di 4.32 Hundsruck, K. M. Jene. G. Klemm, Diabase. 
or 12.79 hy 12.68 n. Rossdorf, Erl. G. Kt. Res., ab 22.53 mt 3.4R 
an 35.03 il 2.13 Hesse. Bl. Rossdorf, p. 24, 

up 0. 67 1912. 

90 II .5."4.411• or 6.12 di 12.23 Traisa, Blatt Stadler. G. Klemm, Di<;>rite. 
ab 29.34 hy 2.1:13 Rossdorf, Hesse. Erl. G. Kt. Res., au 32.80 ol 8. 90 

mt 3.94 Bl. Rossdorf, p. 34, 
il 1. 52 1912. 
ap 0.67 

91. II.5.4.5.0 or 1. 67 di 5.62 Breiteloh, W. Sonne. C. Chelius; Gabbro. In W. T., p. 291. 
nb 27.25 hy 3. 59 Hesse. Nb. Ver. Erdk. fill 45.04 ol 9.!)4 

mt 1.62 (4), XVIII, p. 24, 
il 0.91 1897 .. 
up 2.69 

92 II".( 4)5.4.4. Q 6.48 di 1. 73 Frielendorf, C. Trenzen. C. Trenzen, Basalt. 
or 6.12 by 13.10 Hesse. N.J., 1902, II, ab 14.67 mt10.90 
fill 39.75 il 1. 98 p. 6. 

hm 1.92 
ap 2.02 

93 II(III).5.4.114. or 2.22 di 7. 79 Buch, Surv. lab. C. Chelius, Diorite 
ab 24.10 hy 4. 78 n. Linclenfels, Erl. G. Kt. Res., pegmatite. an 38.64 ol 10. S6 

mt 6.03 Hesse. • Bl. Linclenfels, 
il 3.65 p. 35, 1901. 
ap 1.34 

9,1 II(III) .5.(3)4.4. Q 2.5R di 12.03 Ferdinanclstal, Hesse. 0. H. Erclmanns- Diorite. 
or 6.67 hy 19.59 Brocken, Harz. doerfer, ab 24.63 mt 3. 02 
an 28.63 il 1. 98 Jb. Pr. G. L.-A., 

ap 0. 34 xxvq, p. 361, 1906. 

95 II(III).5.(3)4."5. Q 2. 76 di 24.00 Neurode, . A. Lindner. F. Taunhauser, Diabase. 
or 2.22 hy 4. 79 Silesia. Sb. Pr. Ak: Wiss., ul> 29.34 mt 2.55 
an 2S.63 il 3.19 1907, II, p. 845. 

ap 0.34 

96 II.5.4.5.0 Q 0. 78 di 18.08 Netuode, A. Lindner. F. TannhKuser, Gabbro. 
or 1. 67 hy 4.88 Silesia. Sb. Pr. Ak. Wiss:, ob 30.92 mt 1.16 · 
an38. 36 il 2.13 1907, II, p. 843 .. 

97 11.5.4.5.0 Q 3. 72 di 9.34 Schluckenau, C. v. John. C. v. John, Gabbro. Inclusion in 
or 1.12 hy 6. 47 Bohemia. Jb. G. R.-A., Wien., basalt. ob 23.06 mt 2.(19 
un 52.54 il 1. 22 LII, p. 149, 190~. 

98 II(III).5.4.( 4)5. or 2.22 di 2. 48 Schluckenau, C. v. John. C. v. John, Gabbro. Inclusion in 
ab 17.82 llv 20.47 Bohemia. Jb. G. R.-A., Wien., basalt. an 45. 04· of 4. 23 

mt 4.87 LII, p. 150, 1903. 
I I il 2.13 
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CLASS II. DOSALANE---Continued. 

RANG 4. DOCALCIC. HESSASE-Continued .. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
--- --- ---------- ------ ----

99 47. 58 23.30 0.73 5.10 2. 99 15. 33 2.57 0.35 0.·10 0.67 0.14 0.33 99.19 2. 86 

B3. IV .•793 . 228 .005 .071 .075 . 273 .042 . 004 .002 .005 

100 54. 39 17.96 2.91 6.29 4.43 7.96 2.40 1 .80 1.14 trace 0.59 0.24 s 0.10 100.21 

A2. II .907 . 176 .018 .088 .111 .142 . 039 .019 -- .004 .003 

101 47.41 20. 20 4. 51 9.85 2.83 10.99 2. 29 0.43 0.21· 0.63 99.35 

B3. IV • 790 .198 .028 .137 . 071 .196 .037 . 005 .008 

102 51.54 22.46 3.59 2. 71 1. 86 9.29 3.63 2.15 1. 40 0.68 0.46 0.22 C02 0.12 100.11 

A2. II .859 .221 .023 .038 .046 .166 .058 .023 .008 .003 .003 

103 47.60 17.23 4.31 7.20 6.07 9.70 2.62 1. 74 1. 36 1. 50 0.41 0.23 99.97 

A2. II . 793 .169 .027 .100 .152 .173 .042 . 018 . 019 .003 .003 

104 50.80 17.73 1. 39 3.42 10.19 7 .. 62 2.03 1. 34 4.33 0.15 0.61 99.61 2.89 

A3. III . 847 .174 .009 . 047 . 255 .136 .032 .014 . 008 

105 49.82 19.88 3.31 1. 80 4.86 12.73 3.51 0.69 2.44 1.13 100.17 2.98 

A3. III .830 .195 .021 . 025 ·.122 .227 .056 .007 .014 

106 50.81 18.02 1. 96 6.39 8.29 10.10 2.30 0.27 0.94 0.64 trace trace 99.72 
I 

A3. III .847 .176 .012 . 0~9 • 207 .180 .037 .003 .008 . - -

107 49.18 17.94 4.30 9.04 6.68 '9.50 2.84 0.45 n. d. 0.35 0.19 100.47 

A2. II .820 .175 .027 .125 .167 .170 .045 .005 .004 003 
~ 

108 47.71 17.98 4.70 7.38 4.30 9.91 3.02 0.97 0.62 1. 67 0.77 0.58 99.61 

A2. II • 795 .176 .029 .103 .108 .177 .048 .010 .021 .005 .007 

109 49.95 19.17 4. 72 6.71 5.03 9.61 3.13 0.74 0.09 0.69 trace 99.84 2.939 

A3. III .833 .188 .029 .093 . 126 .171 .050 .008 .009 -

110 53.35 18.94 3.71 5.35 4.15 8.50 2,56 1.19 1. 13 (_ 0.93 99.81 

A3 .. III .889 .186 .023 .075 .104 .152 .041 . 013 . 012 

111 53.33 21.21 1.67 3.25 .2.60 10.04 3.22 2.25 0.90 0.47 1. 29 100.23 

A?3. III .889 .208 .010 .045 .065 .179 .052 .024 .006 .018 

112 53.68 18.73 3.33 5.96 3.64 7.43 3.41 0.51 1. 54 0.08 0.82 none 0.30 C02 0.19 99.75 s 0.04 
BaO 0.03 

Al. I .895 .184 . 021 .083 .091 .132 .055 .005 .010 - .004 

113 47.23 18.49 6.14 8.79 3 .. 92 7.89 2.84 0.51 1. 26 0.04 2.04 0.14 0.63 C02 0.11 100.21 
Cl trace 

ALI • 787 .181 .038 .122 .098 .141 .046 .005 .026 .001 .009 s 0.17 
Cr20a trace 
BaO o. 01 
SrO trace 

114 50.56 17.67 1.04 8.79 4.77 8.25 3.23 0.93 0.19 0.20 2.43 0.34 0.25 Cl 0.11 99.21 s 0. 20 
X 0.25 

B2. III .843 .173 .006 .122 .119 .147 .052 .010 .030 .002 .004 
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ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 4-5. PRESODIC. HESSOSE-Continucd. 

No. Symbol. Norm. Locality. A1ialyst. Reference. Rock na.nie. Remarks. 

99 II.5.4."5. or 2.22 di 21.07 Richterhof, A. Donatti. W. Bergt, Anorthosite. 
ab 14.67 ol 4. 51 Bohemia. Z. D. G. G., LXI, an 50.1\0 mt l.lfl 
nc 3. 98 il 0.30 p. 78, 1909. 

100 II.( 4)5'.114.114. Q 7.6S di 2. 51 Kanitz, Brunn, C. v. John. C. v. John and Suess, Quartz 
or 10.56 lly 19 .. 51 Moravia. Jb. G. R.-A., Wien., diorite. : 
ab 20.44 mt 4.18 
1.\0 32.80 ap 1.34 LVIII (1), p. 249, 

1908. 

101 Il".5.4.( 4)5. Q 0.84 di 9.38 Oraviczabanya, K. Emszt. Rozlozonit and Emszt, Gabbro 
or 2. 7S hy 15.70 Krasso-Szoreny, M:t. Ung. G. A., diorite. ab 19.39 mt 6 .. 50 
an 43.;ji il 1. 22 Hungary. XVI, p. 193, 1908. 

102 (I)II.5.(3)4.4. Q 1.26 di 3.56 A visio Bridge, Dittrich and J: Romberg, Monzonite. 
or 12. 79 hy 4.22 n. Mezzavalle, Pohl. Anh. Abh. Pr. Ak. ab 30.39 mt 5.3-1 
1\1138.92 il 1. 22 Predazzo, Tyrol. w., 1904, p. 41. 

ap 1:01 

10.3 II(III).5.(3)4.4. or 10.01 di 12.14 Coronelle, Dittrich and J. Romberg, Biotite 
ab 22.01 ~r ~:~~ Malgola, Pohl. Anh. Abh. Pr. Ak. gabbro. 

0 1\1130.30 
Predazzo, W., 1904, p. 43. mt 6. 26 

i1 2. 89 Tyrol. 
ap 1. 01 

104 II(HI).5.4.''4. Q ]. 32 di ]. 76 Piz Glievers Dado, L. Hezner. U. Grubenmann, Augite Fresh? 
or 7. 78 hy 28.63 Graubunden:, pers. com. porphyrite. ab 16.77 mt 2.09 
an 35.58 ll 1. 22 Switzerland. 

105 II.5.''4.( 4)5. or 3.89 dl 20.52 Piz Avat, L. Hezner. U. Grubenmann, Augite 
ah 28.30 ol ]. 89 Graubunden, pers. com. kersantite. an 36.70 mt 2.55 
no 0.57 i1 2.13 Switzerland. 

lm1L60 

106 II(III).5.4.115. Q 0.90 di 9.85 Val Donbastone, Dittrich? W. Rasch, Norite. 
or ]. 67 hy 25.06 Valtellimli, N.J. B. B .. , ab 19.39 mt 2. 78 
an 37. Sl il 1. 22 Lombardy. XXXII, p. 222,.1911. 

107 II(III).5.411.( 4)5. or 2. 78 di 10.26 Leprese, 0. Hecker. 0. Hecker, Hornblende 
ab 23.58 ~r 1~·~g Val tellina., N.J. B. B., gabbro. an34. 75 

mt 6. 26 Lombardy. XVII, p. 332, 1903. 
il o. 61 

lOS II(IJI) .. 5.114.411• Q 0.06 di 9.55 Between Ceppina A. Zapf. A. Zalfi, Hornblende 
or 5.56 hy 14.04 and San Antonio, In. iss., Jena, gabbro. ab 25.15 mt 6. 73 
an 32. SO il 3.19 Valtellina, p. 46, 1910 

ap 1. 68 Lombardy. 

109 Il11.5.4.115. Q 0.42 di 9.02 Ivrea, M. Dittrich. F. R. van Horn, Norite. In W. T., p. 293. 
or 4.45 hy 15.48 Piedmont. T. M., P.M., XVII,· ab 2(). 20 mt 6. 73 
an 36.42 i1 1. 37 p. 404, 1898. 

no II.(4)5.4A. Q 8. 22 di 4. 51 Ca£o SAer9ne, A. Johnsen·. A. Johnsen, Hypersthene Also in 
or 7.23 hy 13.40 an . ntwco, Anh. Abh. Pr. basalt. N.J. Cb., ab 21.48 mt 5.34 
an 36.70 il 1.82 Sardinia. Ak. W., No.2, 1912, p. 738. 

p. 59, 1912. 

lll II.5.(3)•1.114. Q 0.60 di 10.79 Val Barca, F. Millosevich. F. Millosevich, Hypersthene MnO high? 
or 13.34 hy 7. 36 Sassari, Mem. Ac. Line. (5), s.ndesite. ab 27.25 mt 2.32 
an 36.70 il 0.91 Sardinia. V.II (14), p. 426, 

1908. 

112 II.(4)5."4.115. Q 7.92 di 1.83 Samoyed Urals, H. Backlund. H. Backlund, Quartz 
or 2. 78 hy 15.60 Russia. Mem. I~~ Ac. Sci. gabbro. nb 28.82 mt 4. 87 
an 34.47 il 1. 52 St. Pet., .. /XVIII, 

No. 3, p. 21, 1912. 

113 II".5.4.(•1)5. Q 2.88 di 1.83 Samoyed Urals, H. Backlund. II. Backlund, Beerbachite. or ·2. 78 )ly 17.75 Russia. Mem. Imp. Ac. Sci., ab 24.10 mt 8.82 
an 36.14 n 3.95 St. Pet., XXVIII, 

ap 0.34 No. 3, p. 30, 1912. 

114 II(III).5. (3 )4.411• Q 0.66 di 6.64 Goroschki, W. Tarassenko. W. Tarassenko, Olivine In W. T., p. 293. 
or 5.56 by 20.50 Volhynia, Ref., N.J., 1899, norite. ab 27.25 mt 1.39 
an30.86 il 4.56 RusSia. I, p. 463. 

ap 0.67 
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CLASS II. DOSALANE.-:-Continued. _ 

RANG 4. DOCALCIC. HESSASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO Cad Na20 K20 H 20+ H 20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ---------------- ---------
' 115 49.13 18.48 0.41 11.69 5.77 7 . .42 3.08 1.09 0.07 0.06 1. 61 0.34 0.15 Cl 0.08 99.53 

s 0.15 

A2. III .819 .181 .003 .162 .144 .132 .050 .012 .020 .002 .002 

116 48.71 19.62 4.18 7.37 4.71 : 8.;36 3.07 1. 90 1.12 l. 21 0.42 100.67 
... 

A2. II . 812 .192 .026 .103 .118 .149 .050 .020 .015 .003 

.. 
117 51.80 16.01 5.80 8.70 5.00 8.25 2.40 1. 50 n. d. 0.51 99.97 

A3. III .863 .157 .036 .121 .125 - '147 .039 .016 .006 

118 48.78 22.07 1. 92 7.73 5.22 9.67 1. 81 1.17 1. 68 0.37 0.44 trace 100.86 

A2. II • 813 . 218 .012 .107 .131 .173 .029 .012 .005 .003 -
~ 

119 49.2 18.0 3.1 8.9 4.9 8.8 2.7 0. 7 1.5 2.3 100.1 2.91 

B3. IV • 820 .176 .019 .124 .123 .157 .044 .008 . 029 

120 48.9 18.9 0.3 9.0 6.0 12.2 3.0 0.3 0.5 1.4 100.5 2.98 

B3. IV .815 .185 .002 .125 .150 • 218 .048 .003 • 018 

121 48.62 17.44 5.42 6.55 5.30 10.00 2.30 1. 92 0.63 1.29 0.11 0.21 99.79 

A?2. II • 810 .171 .034 .091 .133 .179 .037 .020 .016 .001 .003 

122 48. 29 19.38 3.49 5. 22 4.19 10. 13 3.08 1.08 1. 48 0.48 2.00 0.80 99.62 

A2. II • 805 .190 .022 .072 .105 .180 .050 .012 .025 .006 

123 44.44 19.46 5.76 5.02 4. 92 14.03 2.12 0. 74 0.70 0.07 2. 71 0.22 100.19 

A2. II . 741 .191 .036 .069 .123 • 250 .034 .008 .034 .002 

I 

124 46. 27 18.43 3.98 8.22 3.75 12.33 2.58 0.96 n. d. 2.98 0.33 99.83 
I 

A2. II • 771 .181 025 .114 .094 • 220 .042 010 .037 .002 

125 52. 86 18.25 6.61 3.39 4. 72 9.58 3. 24. 0.69 0.24 0. 16 99.74 

A 3. III .881 .179- .041 .047 .us .171 .052 .007 .002 

126 52. 13 16.73 3. 16 5.43 5.05 9. 10 2. 81- 1.40 2.47 1. 60 0.51 trace 100.39 

A 2. II . 869 .164 .020 .075 .126 .163 .045 .015 .020 .004 -

127 48. 75 17.41 1. 40 7.83 5.18 9.68 3.07 1. 27 2.70 2.32 0.19 99.80 

A2. II .813 .171 .009 .108 .130 .173 .050 .014 .029 . 001 

, 
128 53.06 19.95 3.24 4.94 3.64- 9.41 3.24 0.94 0.06 0.01 0.77 0.06 0.59 Zr02 none 100. 17 CI o.os 

F 0.07 
A 1. I- .884 .196 .020 . 068 .091 .168 ~052 .010 .010 - .008 s 0,03 

Cr20s none 
BaO 0. 06 
SrO 0.02 

129' 52.33 17.33 3.51 5. 73 5. 30 10. 71 3. 17 0.94 0.38 none 0.31 0.07 0.24 Zr02 none 100. 29 Cl o.os 
F 0.05 

Al. I .872 .170 .022 .079 • 133 . 191 .051 .010 .004 -- .003 s 0.03 
Cr20a 0. 01 
BaO 0.07 

t SrO 0.03 
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115 II11 .5.114.4. or 6.67 di 1. 40 Gazkowskaia W. Tarassenko. W. Tarassenko, Olivine In W. T., p. 293. ab 26.20 ~rn~ an 33.08 Rudnaia, Ref., N.J., 1899, norite. 
mt 0. 70 Volhynia, I, p. 463. 
il 3.04 Russia. ap 0.67 

llG II.5.(3)4.4. or 11.12 di 3. 87 Sao Vicente, R. Reinisch. R. Reinisch, Trachy-ab2H.20 ~r ~:~g an 33.92 Cape Verde D. Sudp. Exp., dolerite. 
mt 6. 03 Island. II (7), p. 656, 1912. 
il 2. 28 
ap 1. 01 

117 II(III).115.(3)4.4. Q 4. 80 di 10.30 Near Kadero, G. Linck. G. Linck, Gabbro or 8.90 hy 17.85 
ab 20.48 mt 8. 35 Kordofan. N.J. B. B., porphyrite. 
an 28.36 il o. 91 XVII, p. 432, 1903. 

118 II.5.4.4.0 Q 1. 20 by 24.98 Near Abu Uruf, Sprockhoff. G. Linck, Gabbro. or 6. 67 mt 2. 78 
ab 15.20 il o. 76 Kordofan. N.J. B. B., 
an 45.31 ap. 1.01 XVII, p. 412, 1903. 
c 1. 43 

119 II(III).5.4.4". Q 1. 68 di 7. 55 Karakourkoura, H. Arsandaux. H. Ars~ndaux, Labradorit Also in Roches 
or 4:45 by 18.62 French ·Somali. C. R., CXXXVII, (basalt). Est Afr., ab 2:).06 mt 4. 41 
an34. 47 il 4. 41 p. 1310, 1903. p. 95, 1906. 

120 II(III).5.4:5. or 1. 67 di 16.97 Gubbet Karab, H. Arsandaux. H. Arsandaux, Basalt. Also in Roches 
ab 25.15 ~r ~~:~~ French Somali. C. R., CXXXVII, Est. Afr., an 37.25 

mt 0.46 p. 1310, 1903. p. 95, 1906. 
il 2. 74 

121 II(III).5.114.(3)4. Q 0.06 di 13.87 Mount Nawigawo,· 0. Hauser. L. Finckh, Leu cite Norm and 
or 11. 12 hy 12.43 Lake IGvu Dis- D. Zentr. Afr. Exp., basanite. mode? ab 19.39 mt 7. 89 
tm31. 69 il 2.43 trict, German I (1), p. 18, 1912. Allmlies? 

ap 0.34 East. Africa. 

122 II .5.'14.4. Q 0.90 di 7.10 · Raimany River, Boiteau. A. Lacroix, Labradorite I 

or 6. 67 hy 10.41 Sakalave ' C. R., CLVII, (basalt). ab 26.20 mt 5.10 
an 35.58 il 3.80 District, p. 20, 1913. 

ap 2. 02 Madagascar. 

123 II(III).5.4.4. or 4.45 di 20.30 Nosy Komba, Not stated. A. Lacroix, Essexitic Of. No. 60, 
ab 16.24 ol 2.03 Madagascar. pers. com. gabbro. II.5.3.3 and an41.42 mt 8.12 
ne 0.85 il 5. 17 No.44,II.6.3.4. 

hm0.16 
ap o. 67 

124 II(III).5.4.4. or 5. 56 di 19.10 Avirons, Boiteau. A. Lacroix, Labradorite 
:~ ~~: ~~ ·~r ~: ~~ Heunion Island. C. R, CLV, (basalt). 

mt 5. SO p. 543, 1912. 
il 5. 62 
ap o. 67 

125 II. ( 4)5.114. (4)5. Q 7. 20 di 11. 12 Anaun Volcano, Not stated. K. Bogdanowitsch, Andesite. Ignition given 
or 3. 89 hy 7.66 Kamchatka. Pet. Mt., L, as 52.86. ab 27.25 mt 9. 51 
an 33.36 p. 122, 1904. 

12G II11 . 115.(3)4.4. Q 5.64 di 10.26 Yui, Dogo, K. Yokoyam~. S. Kozu, Andesite. 
or 8.34 hy 12.30 Oki Jslands, Sc. Hep. Toh. Un. ab 23.58 mt 4. 64 
an 28.91 il 3.04 Japan. (2), I, p. 49, 1913. 

ap 1. 34 

127 II(III).5.(3)4.4. or 7. 78 di 14.31 Tien-chann, Pisani. J. Deprat, Labradorite 
ab 26.20 ~{ ~: ~f East Yunnan, Mem. Sv. G. (basalt). an29. 75 

mt 2. 09 China. Indoch., I (1), 1, 
il 4. 41 p. 232, 1912. 
ap 0 . .34 

128 II.5. 114.411• Q 4.38 di 7. 69 Mayon Volcano, E. W. Morley. J. P. Iddings, Basalt. Iddings and or 5.56 hy 11.42 Luzon, Philip- pers. com. Morley, Pr. ab 27.25 mt 4.64 
an37.25 il i.52 pine Islands. Nat. Ac. Sc., 

n, r· 533, 
191 . 

129 II(III).5. (3)4.411• Q 1.02 di 18.48 . Taal Volcano, E. W. Morley . J. P. Iddings, Basalt. Iddings and or 5.56 hy 11.72 
ab 26.72 mt 5.10 Luzon, Philip~ pers. com. . Morley, Pr. 
an 30.30 il o. 61 pine Islands. Nat. Ac. Sc., 

II, f 533, 
191 . 
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130 50.54 21.63 3.64 4.22 3.06 10.47 2.88 1.57 0.72 0. 19 0.34 0.24 0.17 ZrO~ none 99.88 
01 0.08 

Al. I .842 . 212 .023 .058 .077 .188 .047 . 017 .004 .002 .002 
F 0.02 
s 0.01 
Or20a 0.01 
BaO . 0.05 
SrO 0.04 

I 

131 47.98 18.94 7.08 3.98 7.06 11.01 2. 56 0.44 0. 70 0.38 100. 13 

A3. III .800 .. 185 • 044 . 056 .176 .196 .041 .005 

132 53.18 21.14 1.22 6.22 3.66 7.36 4.06 0.74 0.62 0.83 0.57 99.60 

A2. II .886 . 207 .008 .086 .092 .131 .066 ·.008 . 010 .008 

133 50.84 19.81 6. 6.8 3.21 4.01 8.90 3.53 1. 01 1. 02 0.12 0.81 0.31 100.25 

A2. II .847 .194 .042 .044 .100 .159 .056 .011 .010 .002 

134 51.12 19.59 2.86 6.53 4.47 9.54 3.11 0.57 0.11 none 0.86 0.14 0.65 Zr02 none 99.81 
01 0.10 

Al. I .192 .018 .090 .112 .170 .050 .006 .011 .001 .009 
F 0.04 

: .852 s 0.06 
Or20a none 
BaO 0.03 
SrO 0.03 

135 51.68 19.77 6.19 3.33 3.52 8.60 3.13 1. 24 0.82 1. 35 0.25 0.08 SO a 0.04 100.00 2.76 

A2.II . 861 .194 .039 .046 .088 .154 .050 . 013 .016 .002 .001 

136 50.39 21.77 3.51 5.23 3.55 10.61 1. 63 1. 34 0.06 0.41 . 0. 75 0.60 0.10 99.96 2.88 

A2. II .840 .214 .022 .073 .089 .189 .026 .014 .009 .004 .001 

137 50.04 18.68 0.80 6.91 7.79 9.88 2.35 0.12 1. 74 0.28 0.80 0.16 0.14 002 0.27 100.58 2.977 
Zr02 none 

A1. I .834 .183 .005 .096 .195 .177 .038 .001 .010 .001 .002 SO a 0.49 
01 none 
F none 
OnOa 0.02 
V20a 0.03 
NiO none 
BaO trace 
SrO trace 
LhO none 
OuO 0.08 

138 48.86 21.88 1. 83 4.87 3.79 11.69 3.30 0.20 1. 22 1.04 1. 26 0.28 0.34 NiO 0.10 100.66 

A2. II . S14 . 215 .011 .068 .095 .209 .053 .002 . 017 .002 .005 

139 45.28 21.04 5.22 5.14 5.53 11.66. 2.57 1. 98 0 .. 43 0.13 0.46 0.22 0.31 002 0.02 100.20 2.955 
Zr02 none 

Al. I • 755 .206 .033 .071 .138 .208 .042 .021 .006 .002 .004 
SO a 0.04 
01 0.06 
F none 
Or20a none 
V20a trace 
NiO none 
BaO 0.11 
SrO trace 
Li20 trace 

140 53.18 17.61 1.59 6.47 6.59 10.42 2.03 0.70 0.40 0.78 trace 0.10 002 trace 100.35 2.88 
SO a none 

A1. I .886 .173 .010 .090 .165 1. 86 .032 .008 .010 .001 
s trace - Or20a trace 
NiO trace 
BaO 0.13 
SrO 0.02 

141 53.11 15.55 1.26 7.17 6.50 8.93 3.03 0.28 3.12 0.04 0.40 0:59 002 0.32 10,0.37 2.91 
FeS:i 0.07 

A2. II .885 .152 .008 .100 .163 .159 .048 .003 .005 .008 

142 54.95 19.56 3.15 3.78 3.01 8.70 2.97 1. 59 1. 05 0.95 0.08 99.64 

A2. II • 916 .192 .020 .053 .075 .155 .048 .017 .012 .001 
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130 II.5.4.4.0 Q 1.14 <u 7. 45 Anti polo, E. W. Morley. J. P. Iddings, Basalt. Iddints and or 9. 45 hy 8.44 Luzon, Philip- pers. com. Morey, Pr. ab 24. (\3 mt 5.34 
an 41.14 il o. 6l pine Islands. Nat. Ac. Sc.; 

ap 0.67 II, p. 533, 
1916. 

131 II(III).5.4.(4)5. Q 0.30 dl 12.23 Mancayan, L. S. Salinger. A. J. Eveland, Diorite. 
or 2. 78 hy 13.46 Lepanto Prov- ~.Min. Bur. Man., 0 

ab 21.48 mt10.41 
an 38.92 iQ.ce, Luzon, I 4, p. 39, 1905. 

Philippine 
Islands. 

132 II.5.(3)4.( 4)5. Q 0. 72 hy 19.23 Sale Itji, Ledeboer. R. D. M. Verbeek, Hornblende 
or 4. 45 mt 1. 86 Tern ate Jb. Mi.inw., gabbro. ab 34.58 il 1. 52 

Celebes~ an 36.42 XXXVII, 
c 0.20 p. 233, 1908. 

133 II.5.(3)4.411• Q 3.54 di 6.91 Sibajak, M. Dittrich. H. Stegmann, Inclusion in Cf. No. 219, 
or 6.12 hy 6. 80 Karoland, N.J. B. B., andesite. II.4.3.4. ab 29.3•1 mt 7. 89 
an 35.31 il 1. 52 Sumatra. XXVII, p. 442, 

hm 1.28 1909. 
ap 0.67 

134 II.5.4.( 4)5. Q 1.86 di 7.08 Goentoer Volcano, E. W. Morley. J. P. Iddings, Basalt .. Also in Iddings or 3.34 l1y 16.96 Java. Ign. Rocks, II, and Morley, ab 26.20 mt 4.18 
an 37.81 il 1. 67 p. 622, 1913. J. G., XXIII, 

ap 0.34 p. 233, 1915. 

135 II. 115.114.4. Q 6.60 di 4. 97 Koka Triboelan, A. Lindner. G. Rack, Labrador-
or 7. 23 hy 6.50 Sumbawa N.J. B. B., andesite. ab 26.20 mt 7.19 
an36. 42 il 2. 43 Island. XXXIV, p. 61, 1912. 

hm 1. 28 
ap 0.67 

136 II.( 4)5.4".(3)4. Q 7.14 di 0.43 Ga~it River, A. Lindner. G. Rack, Labrador-or 7. 78 hy 14.28 umbawa N.J. B. B., andesite. ab 13.62 mt 5.10 
an 48.37 il 1. 37 Island. XXXIV, p. 63, 1912. 

ap 1. 34 

137 II(III).5.4.5. Q 0. 24 di 6. 77 Murgatroyd's J. C. H. Min- E. Andrews, Diorite. 
or 0. 56 hy 27.17 tunnel, gaye. Rec. G. S. N. S. W., ab 19. !)1 mt 1.16 
an 40.03 il 1. 52 New England, VIII (3), 

0.34 Ne'Y South Wales. p. 216, 1907. 

138 !1.5.4.5.0 or 1.11 d !), 49 Dundas, W. N. Benson. W. N. Benson, Anorthosite. ab 27.77 ~r g:~ci n. Sydney, Pr. R. Soc. N. S. W., an 44.48 
mt 2. 55 New South Wales. XLIV, p. 517, 1910. 
il 2.58 
ap 0.67 

139 II.5''.4.114. or 11.68 di 12.88 Good Dog H. P. White. . Card and Jaquet, Lam pro-ab 12.58 'ol 8. 51 Mountain, Rec. G. S. N. S. W., phyre. an 39.75 mt 7.66 
no 5.11 il 0.91 Cambewarra VII, p. ~21, 1902. 

ap 0.67 Range, 
New South Wales. 

1 

140 II(III).115.4.4. Q 5. 46 di 11.99 Kangaroo Island,· E. R. Stanley. E. R. Stanley, Enstatite or 4. 45 lly 20.03 South Australia. Tr. R. Soc. S. basalt. ab 16.77 mt 2.32 
an 36.97 il 1.54 Aust., XXXIV, 

p. 72, 1910. 

141 II(III).115.114.5. Q 3.66 di 13.20 Mount Anketel, Not stated. J. A. Thompson in Augite or 1.67 hy22.37 West Pilbara, A. G. Mmtland, andesite. ab 25.15 mt 1. 86 
an 28.08 il 0. 76 Western W. Aust. G. S. B. 33, 

Austmlia. p. 148, 1909. 

142 I~.(4)5. 114.4. Q 8.82 di 6. 24 New Plymouth, J. S. Maclaurin. E. D. Clarke, Andesite. or 9. 45 lly 7.41 Taranaki N. Z. G. S. B. 14, ab 25.15, mt 4.64 
New Zealand. 0.1135.31 il 1. 82 p. 23, 1912. 
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143 5.2.00 18.69 6.71 2.67 . 3. 65 8. 72 2.84 1. 26 2.82 0.89 0.09 100.34 

A2. II .867 .183 .042 .038 .091 .155 .046 .014 .011 .001 

144 52. 65 18. 87 3. 28 4.75 4.81 8. 80 2.74 0.68 2. 19 1:08 0.15 BaO 0.09 100.09 

A2. II . 878 .185 .021 .066 .120 .157 • 044 .007 . 014 .002 

145 50.05. 17. 53 4.40 4t82 6.46 8.05 2.47 1.67 2. 83 1.42 0.30 C02 none 100.00 

A2. II • 834 .172 .028 .067 .162 .144 .040 .018 . 018 .004 

146 47. 70 18.41 5.40 6.84 5.21 9. 60 2. 58 0.78 0.82 0.20 0.90 l. 05 0. 15 99.72 
'' 

A2. II . 795 .180 .034 .095 .130 .171 .042 .008 .011 .007 .002 

~ 

147 45.78 19. 18 3.28 
I 

9.14 6.03 8. 20 2. 27 l. 32 2·. 64 0.38 1.26 0.73 0. 17 SO a 0.17 100.55 

A2. II . 763 .188 . 021' .127 . 151 .146 .037 .014 . 018 .005 .002 

148 45. 29 22.69 2.76 5.56 5.75 11. 95 2. 84 0. 52' 1.47 0.75 0.03 0.08 99.69 

A2. II . 755 . 222 .017 .077 .144 . 214 .046 . 006 .009 - . 001 

149 49. 72 20.95 5.45 3.50 3.41 12. 54 2. 23 1. 13 l. 32 100.25 

A3. III .829 . 205 .034 . 049 .085 . 224 .035 .012 

150 49.63 18.60 8. 24 5.33 4. 67 9.31 2.36 1.40 l. 00 100.54 

A3. HI . 827 .182 .052 .074 .117 .166 .038 .015 

151 48.24 17.41 5. 62 5. 79 7.08 12.27 2.44 1.01 0.60 100.46 

A3. III . 804 .171 .035 . 081 . 177 . 220 .039 .011 

152 47. 66 18.66 10.56 2.19 5.07 11.03 2.82 1.00 1. 16 100.15 
~ 

A3. III . 794 .183 .066 . 031 . 127 . 196 .045 .011 
0 

153 47.44 18.36 12.03 2. 16 5. 77 10.20 ·2.22 1. 15 1.03 100.36 

A3. III. . 791 .180 .075 .030 .144 .182 . 035 . 013 

154 45. 25 18. 89 5.52 6. 36 6.08 11.00 3.42 1.15 1.23 1. 04 0.34 100.28 

A2. II . 754 .185 .034 .089 . 152 .196 .055 .012 . 013 .002 ( 100. 03) 

155 45. 21 19. 16 4. 86 7. 11 5. 73 10. 82 3. 18 1. 24 9. 94 1. 20 0. 28 99. 13 

A2. II . 754 .188 .031 .099 .143 .193 .052 • 013 . 015 .002 

156 56 .. 10 19.81 2.07 5. 15 3.44 7.20 3.55 1.08 0.75 0. 76 trace 99.91 

A3.III .935 .195 .013 . 072 . 086 .129 • 057 . 012 .010 --

157 51.16 16.12 7.09 7.24 3.68 8.55 3.33 0.57 1.52 0.07 0.96 0.15 100.44 

A2. II .853 .158 .044 .101 . 092 .153 .053 .006 .001 .007 .002 

158 54.24 17.20 2. 81 4.98 5.84 10. 19 2.91 0.92 0.09 0.91 0.09 100.18 

A2. II .904 .167 .018 .069 . 146 .18'2 .047 .010 . 011 -

159 49.84 19.37 3.42 3.69 4. 71 12.35 2.50 '0. 87 1. 79 1. 32 0.11 99.97 

A2. II .831 .190 .021 .051 .118 • 221 .040 .009 .017 .001 
I 
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143 II.( 4)5."4.4. Q 8.28 di 6. 91 New Plymouth, J. S. Maclaurin. E. D. Clarke, Andesite. 

or 7. 78 hy 5.90 Taranaki, N. Z. G. S. B. 14, ab 24. 10 mt 6. 50 
an 3•1. 19 il 1. {i7 New Zealand. p. 23, 1912. 

bm2.24 

144 II.( 4)5.4.4(5). · Q 7. 74 di 4.88 Thames, J. S. Maclaurin. C. Fraser, Pyroxene 
or 3. 89 by 14.03 Hauraki, N. Z. G. S. B.10, andesite. ab 23.06 mt 4. 87 
an 37.25 il 2.13 Aukland, p.24, 1910.' 

New Zealand. 

145 li".5.114.4. Q 2. 46 di 6. 61 Flat Island, J. S. Maclaurin. Bell and Clarke, Dolerite.· 
or 10.01 by 16.37 

Whanlaroa, N. Z. G. S. B. 8, ab 20.96 mt 6.50 
an 31.69 il 2. 74 New ealand. p. 71, 1909. 

146 II.5.4.411• Q 2.10 di 4.05 Mackley River, Not stated. P. G. Morgan, Diorite. To bel.mb. in or 4. 45 hy 17.90 Orikaka District, pers. com. N .. G.S. ab 22.01 mt 7. 89 
an 36.14 il 1. 67 New Zealand. B.17. 

0 
ap 2. 35 

147 II(III).5.4.4. or 7. 78 by 17.59 Ina.ngahua Road, Not stated. P. G. Morgan, Diorite. 
ab 19.39 ol 6. 87 Waitahu, pers. com. an 35.86 mt 4. 87 
c 0.82 il 2. 74 Reefton District, 

ap 1. 68 New Zealand. 

148 II.5.4.( 4)5. or 3.34 di 10.05 New Caledonia. Boiteau. A. Lacroix, Diorite. 
ab 16.24 ol 11. 95. C. R., CLII, an 47.26 mt 3. 94 
no 4. 26 il 1. 37 p. 820, 1911. 

149 II.5.4.4.0 Q 3.90 di 14.58 St. Paul Island, R. Rein isch. R. Reinisch, Basalt. 
or 6.67 hy 3.56 Indian Ocean. D. Tiefs. Exp., X ab 18.34 mt 7. 89 
an 43.92 (3), p. 69, 1908. 

150 II.115.4.4. Q 4. 56 di 8.19 St. Paul Island, R. Reinisch. R. Reinisch, Basalt. 
or 8. 34 hy 10.61 , Indian Ocean. D. Sudp. Exp., II ab 19.91 mt12.06 
an 35.86 (5), p. 389, 1909. 

151 II(III). 5.4.4. or 6.12 di 22.02 Station 168, 2,414 R. Reinisch. R. Reinisch, Basalt. Interior of 
ab 20.44 hy 0. 43 meters deep, 114 D. Tiefs. Exp., X dredged block. OJl 33.64 ol 9. 20 

mt 8.12 miles northeast of (3), p. 73, 1908. Cf. No. 20, 
New Amsterdam. p. yn .. 

152 II11.5.4.4. Q 0.48 di 14.90 Gazelle Harbor, R. Reinis~h. R. Reinisch' Basalt. 
or 6.12 hy 5. RO Kerguelen Island. D. Tiefs. Exp., X ab 23.58 JUt 7. 19 
an 35.31 lun 5. 60 (3), p. 64, 1908. 

153 II11.5.4.4. Q 2. 70 di 10. so Gazell~ Harbor, R. Reinisch. R. Reinisch, Basalt.· 
or 7. 23 hy 9. 40 Kerguelen !~land. D: Tiefs. Exp., X ab 18.34 mt 6.96 
an 36.70 hm6. S4 (3), p. 64, 1908. 

154 II(III).5(6).(3) or 6. 67 di 15.14 Possession Island, R. Reinisch. R.' Reinisch, Basalt. 
4.4". ll.b 17. 82 ol 9. 72 Crozet Islands. D. Sudp. Exp., II an 32. SO mt 7. 89 

ne 5. 96 il 1. 98 ( 4), p. 332, 1908. 
ap 0.67 

155 II(III) .511 .(3)4.4. or 7. 23 di 14.19 Possession Island, R. Reinisch. R. Reiriisch, Basalt. 
ab17.29 ol 10.43 Crozet ·Islands. D. Sudp. Exp., II an 34.19 rot 7.19 
ne 5. 40 il 2. 28 ( 4), p. 332, 1908. 

ap 0. 67 

156 II.( 4)5.(3)4.4". Q 7. 86 di 0.68 Port Locroy, Pisani. E. Gourdon, Labradorite 
or 6.12 lly 14.74 Graham Land, Exp. Ant. Fr., (andesite). ab 29.87 mt 3.02 
an 35.03 il 1. 52 Antarctica. Petr. vol., p. 183, .. 

1908. 

157 II".( 4)5.(3)4.( 4) Q 7.32 di 7.08 Moreno Island, E. Zdarek. A. Pelikan, o Augite Ti02 and P 205 
5. or 3.34 hy 13.11 64°41 S.,61 °20'W., Voy. Belgica, V, diorite. interchanged ab 27.77 mtl0.21 

an 27.52 il 0.15 Antarctica. Petr. Unter., I, p. 8, 
ap 2.35· 1909. 

? 

158 II11
•
115.114.411 • Q 5.04 di 16.03 Bridgman Island, Boiteau. E. Gourdon, Basalt. or 5. 56 hy 12.20 South Shetland ab 24.63 mt 4.18 pers. com. 

an 30.58 il 1. 67 Islands, 
Antarctica. 

159 II.5.4.4.0 Q 2.82 di 16.89 Deception Island, Boiteau. E. Gourdon, Labradorite or 5.00 hy 5. 56 South Shetland (basalt). ab 20.96 mt 4. 87 pers. com. 
an 39.20 il 2.58 Islands, 

ap 0.34 Antarctica. 



550 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 4. DOCALCIC. HESSASE-C6ntinucd. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 j P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ----- --- --- --------
160 49.69 20.07 2.47 5.22 5. 75 12. 20 2.39 0.45 0.54 0.99 0.09 99, 76 

A2. II .828 .197 .015 .072 .144 .218 .039 .005 .012 -

161 52.02 18.26 3.55 6. 92 4.08 7.93 3.84 0.31 1.44 1.40 0.51 100.26 

A2. II .867 .179 .022 .096 .102 .141 .062 .003 .018 .004 

162 50.55 18.44 5.29 5.87 4.45 8.39. 3.54 0.43 1. 23 1. 32 0.35 99.96 

A2. II .843 .181 .033 .082 .111 .150 .057 .005 . 017 .002 

163 49.29 16.65 5.39 5.68 5.49 9.64 2.79 0.79 1.62 1. 99 0.46 99. 79 

A2. II .822 .163 .034 .079 .137 .172 .045 . 008 .025 . 003 

164 48.50 19.26 4.24 5.26 4. 63 12.86 2.02 1. 06 0.50 1. 32 0. 19 99.84 

A2. II .808 .189 .026 .073 .116 . 230 .032 .012 .017 . 001 

165 48.11 23.08 2.29 3.28 5.55 14. 53 1.81 0.23 0.88 0~33 0.06 100.15 

A2. II .802 . 226 . 014 .046 .139 . 259 .029 .002 . 004 -

RANG 5. PERCALCIC. CORSASE. (C. I. ·P. W., 1902.) 

1 44.04 20.01 4."22 8. 61 5.01 11. 68 1. 24 0. 15 1. 90 0.11 2.24 0.52 0.28 C02 none 100.42 3.037 
Zr02 0.10 

1. I . 196 .026 . 120" . 209 
FeS2 0.25 

. 734 .125 .020 .002 .028 .004 . 004 Cr20a none A 
V20a 0.05 
NiO· 0.01 
BaO none 
SrO none 
Li20 trace 

2 I 43.41 23.15 3. 72 4.39 7.~5 14.27 0.82 0.22 1. 53 0.18 0.39 0.02 0.08 C02 0.10 100.09 
Cl trace 

1. I . 724 . 226 . 023 .061 .191 . 255 . 013 .002 .005 . 001 
FeS2 0.14 - Cr20a none A 
NiO none 
BaO none 
SrO none 
LhO trace 

3 46.39 26. 28 2.02 3.1~ 4.82 15. 29 1.63 0.20 0.48 0. 10 0.26 trace o. 14 Cr20a 0.03 100.82 2.85 
V20a 0.03 

A2. II .773 . 258 . 013 .044 . 121 .273 .026 .002 .003 - . 002 

I 

4 46.55 24.87 3.56 0.40 6.38 14. 17 0.84 0.26 3.00 0.33 ·0.06 100.42 2.88 

A2. II .776 . 244 .023 .006 .160 .254 .014 .003 .004 .001 

• 
5 45.20 29.72 2. 18 n. d. 3.49 15.40 0.82 0.07 2.80 0.31 0.09 100.08 2.92 

A3. III . 753 .291 .014 (. 028) .087 . 275 . 013 .001 .004 .001 

6 42.16 28.20 1. 22 2.14 6.05 15.40 0.81 0. 17 3.10 0.20 s 0.07 99.52 

A3. III . 703 . 276 .008 .029 .151 .275 .013 .002 . 001 
I 

7 48.59 27.54 0.20 1.37 6. 91 11.87 1. 26 0. 15 . 1. 86 0.15 0.06 trace 0.20 C02 o. 23 100.49 
Cr20a 0.08 

A2. II .805 . 270 .~01 .019 .173 . 213 
BaO 0.02 

.020 . 002 -- - .003 

8 42.92 26.42 3.97 2.81 7.26 15.40 0. 63 trace 0.80 100.21 

A3. III .715 • 259 .025 .039 .182 .272 .009 -



. 
No. 

160 

161 

1()2 

163 

164 

165 

1 

2 

3 

4 

5 

6 

7 

8 

SUPERIOR ANALYSES OF FRESH ROCKS. II.5.4.4-5-II.5.5.0. 

ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG 4-5. PRESODIC. HESSOSE-Continucd . 

Symbol. Norm. Locality. Analyst. Reference. 

Il11 .5.4.( 4)5. Q o. 24 di 14.52 Sounding, 70° S., Boiteau. E. Gourdon, 
or 2. 78 hy 13.36 81° W. Paris, ·ab 20.44 mt 3.48 pers. com. 
m'l42.53 il 1. 82 Weddell quad-

rm~t, Antarctica. 

II."5.'(3)4.5. Q 4.62 di 3.19 Jenny Island, Lassieur. E. Gourdon, 
or 1. 67 hy 16.b3. Weddell quad- pers. com. ab 32.49 mt 5.10 
an 31.69 il 2. 74 rant, Antarctica. 

ap 1.34 

!!.5.114.115. Q 3.96 di 5.34 Jenny Island, Lassieur. E. Gourdon, 
or 2. 78 hy 12.76 Weddell quad- pers. com. ab 29.87 mt 7. 66 
an 33.08 il 2. 58 rant, Antarctica. 

ap o. 67 

II(III).115.114.4(5 ). Q 4. 50 di 11.45 Jenny Island, B9iteau. E. Gourdon, 
or 4.45 hy 10.92 Weddell quad- pers. com. ab 23.58 mt 7.S9 
an30. 58 il 3.80 rant, Antarctica. 

ap 1.01 

II11 .5.4.4. Q 1. 56 di 18.25 Jenny Island, Boiteau. ·E. Gourdon, 
or 6. 67 hy 6 .. 82 \Veddell quad- pers. com. ab 16.77 mt 6. 03 
an40.31 il 2.58 rant, Antarctica. 

ap 0.34 

II.5.4(5).5. or 1.11 di 14.17 Webb Island, Boiteau. E. Gourdon, 
ab 15.20 ~r 5: ~~ Laubeuf Fiord, pers. com. an 54.21 

mt 3. 25 Weddell quad-
il o. 61 rant, Antarctica. 

SUBRANG. NOT NEEDED. 

II(IIl).5.(4)5.0. Qor 2
1
:?4

1 
di 5.69 Stone Run, 

ab 10.48 !it 1£·gg Cecil County, 
W. F. Hille

brand. 
A. G. Leonard, 

A. G., XXVIII, 
p. 146~ 1901. 

II.5.115.0. 

II.5.( 4)5.5.110. 

II.5.115.0. 

(I)li.5.5.0. 

11II.5.5.0. 

II.5.115.0. 

II.5.5.0.0 

an 48.37 il 4. 26 Maryland. 
ap 1.01 

~b k M g1 ~· 6~ Phoenix Reservoir, H. N. Stokes. 
an 58. 66 of 8: 48 Tuolumne 

mt 5.34 County, Cali-
il o. 76 fornia. 

or 1.11 di 9. 58 Cuillin Laccolite, W. Pollard. 
~~ ~: g~ ~r ~: ~~ Sligachan, Skye, 

mt 3.02 Scotland. 
il 0.46 

Q 1. 98 di 5. 83 Schlumpskoppe, 
~b ~:~I !i;; 18:~8 N eurode, 
an 63. 11 il o. 61 Silesia. 

hm 3.20 

Q o. 42 hy 12.00 Schlumpskoppe, 
~b g:~~ il 0

·
61 Neurode, 

an 76. 45· Silesia. 
c 0.20 

or 1.11 di 2.41 
ab 5. 24 ol 11.91 
an 72. 56 mt 1. 81i 
·ne o. 85 ap 0. 34 

Ransko, 
Eisengebirge, 
Bohemia. 

Q 3. 18 hy 20.77 Mount N eravet-
~b 1~: !~ mt 

0
· 
23 keu, Samoyed 

an 59. 21 Urals, Russia. 
c 3.57 

ab 4. 72 di 4. 81 Talaya, Ural 
an 

69
· 
50 ~f ~: ~g Mountains, 

mt 5. 80 Russia. 

0. Hauser. 

0. Hauser. 

C. v. John. 

H. Backlund. 

L.-I~essing and 
Kultacheff. 

H. W. Turner, . 
J. G., VII, p. 150, 
1899. 

A. Harker, 
Rocks of Skye, 
p. 103, 1904. 

F. Tannhauser, 
Sb. Pr. Ak. Wiss., 
1908, II, p. 1072. 

F. Tannhauser, 
Sb. Pr. Ak. Wiss., 
1908, II, p. 1070. 

Hinterlechner and 
v. John, 
Jb. G. R. A. Wien, 
LIX, p. 197, 1909. 

H. Backlund, 
Mem. Imp. Ac. Sci. 
St. Pet., XXVIII, 
No. 3, p. 46, 1912. 

Loewinson-Lessing, 
Jashno-Saorsk., 
p. 166 1900. 

Rock name. 

Gabbro. 

Augite 
andesite. 

Augite 
andesite. 

Basalt. 

Gabbro. 

Gabbro. 

Diorite. 

Olivine 
gabbro. 

Olivi.rie 
gabbro. 

Forellen
stein 
(troctolite). 

Anorthosite. 

Olivine 
gabbro. 

Anorthosite. 

Pyroxene 
granulite 
(gabbJ;o). 

551 

Remarks: 

~redged block. 

In W. T., p. 293. 

In W. T., p. 293. 

In W. T., p. 293. 



552 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 5. PERCALCIC. qoRSASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO Ca.O Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.~.~ 
------ --- ----------- ----------

9 44.12 25. 13 0.87 3.85 9.51 14. 19 1.16 0.17. . 0.25 0.11 0.20 0. 10 99.86 

A2. II .735 .• 246 .005 .054 . 238 . 254 .019 .002 .003 . 001 

10 44.40 20.55 6.57 9.26 5.21 11.50 1. 14 0.19 1. 00 99.82 3.035 

A3. III • 740 .201 .041 .129 .130 • 205 • 018 .002 

11 45.84 20.42 6. 51 6. 64 4.85 13.27 1.13 0. 23 1.27 0.18 0.04 trace 100.38 

A2. II • 764 .200 • 041 .092 .121 . 238 .018 .002 .002 - -

12 47.51 23.03 1. 08 4.00 6. 69 15.08 1. 41' 0.22 0.98 0.38 100.38 

A3. III .992 .225 .007 .056 .167 .270 .023 .002 .005 

13 43.29 21.11 4.98 7.50 6.48 13.25 1.34 0.26 0; 17 1. 14 trace 100.52 . 
A3. III . 722 . 207 . 031 .104 .162 .237 .022 .003 • 014 - (99. 48) 

CLASS II. DOSALANE. 
RANG 1. PERAI~KALIC. LARDALASE. (C. I. P. W., 1902.) 

57.46 15.40 4.87 0.87 1. 37 2.59 5.48 9.44 0.82 0.09 0.60 0.21 trace C02 0.13 . 100.42 
SO a 0.13 1 
Cl 0. 20 

A 1. I .958 .151 .031 . 012 .034 .046 .089 .100 .008 .001 - F trace 
BaO 0.60 
SrO 0.16 

51.75 14.52 5.08 3.58 4.55 7.04 2.93 7.61 2.25 0.23 0.18 trace SO a trace 100.14 
Cl 0.05 2 
BaO 0.30 

A l.I .863 .142. .035 .050 .114 .126 .047 . 081 .003 .001 - SrO 0.07 

3 51.20 14.47 6.76 2.94 6.19 4.81 2.01 9.50 0.86 1. 23 0.70 99.72 

A 2. II .840 .142 .043 . 041 .155 .086 .039 .101 .015 .005 

" 

4 49.60 14.30 6.91 3.05 .6. 54 5.45 1.97 8.78 0.93 1. 01 0.59 99.63 

A 2. II .827 .140 .043 .043 .164 .097 .032 .. 094 .013 .004 

RANG 1. PERALKAJ.IC. LARDALASE. 

52.53 18.31 0,34 6.43 1. 82. 3.15 7.26 6.47 1.16 1. 59 0.15 Cl 0.40 99.93 
F 0.32 1 

A 2. II .876 .180 .• 002 .089 .046 .056 .117 .069 .011 .002 

52.91 19.49 4.78 2.05 0.29 2.47 7.13 7.88 1.19 none trace 0.44 Cl 0.53 100.25 s 0.52 2 
X 0.48 

A l.I .882 .191 .030 .029. .007 .045 .114 .084 - - .006 SrO 0.09 
Li20 trace 

3 57.63 17.53 3.46 1.18 0.22 1. 35 5.80 9.16 . 3. 22 0.23 trace trace Cl 0.08 99.86 
Li20 trace 

A 2. II . 961 .172 .022 .017 .006 .024 .094 .098 .003 - -

" 
53.42 21.04 1. 74 2.83 0.61 2.88 7.80 7.48 0.76 0.04 0.60 0.10 0.07 C02 0.43 99.96 2.609 

SO a 0.07 4 
CI 0.10 

A 2. II .890 .206 .011 .039 .015 .051 .126 .080 .008 .001 .001 



No. Symbol. I 
I -

9 II.5.115.0. 

10 II(III).5.115:o. 

11 II(III) .5.( 4)5.0. 

12 II11 .5.( 4)5.0. 

13 II(III).5.(4)5.0. 

1 II. 116.1.211 • 

2 II(Ili) .116 .1(2). 
2(3). 

3 II".6.1.2. 

4 II(III).6.1(2).2. 

I 

1 1!.6.1.3(4). 

2 (I)II.6.1.3". 

3 (I)I1.116.1.113. 

4 (I)II .6(7).1.3( 4). 

SUPERJOR ANALYSES OF FR.ESH ROCKS. II.5.5.0-II.6.1.3. 

ORDER 5. PERFELIC. GERMANARE-Continued. 

SUBRANG. NOT NEEDED-Continued. 

Norm. Locality. Analyst. Reference. 

or 1.11 
ab 7.07 
an 62.55 
ne 1. 56 

Q 0.96 
or 1.11 
ab 9.43 
an 50.32 

Q 3.84 
or 1.11 
ab 9.43 
an 50.04 

or 1.11 
ab 12.05 
an 55.60 

or 1. 67 
ab 11.53 
an50.60 

or 55.60 
ab 5. 76 
ne 11.36 

or 45:04 
ab 3. 67 
an 3. 89 
ne 11.36 

or 48.93 
an 0. 56 
lc 5. 67 
ne 11.08 

or 47. 82 
an a. 89 
lc a. 49 
ne 9. 09 

or 38.36 
ab 15.72 
ne 23.00 

or 46. 70 
ab 14.15 
ne 22.72 
he o. 82 

or 54. 49 
ah 13.62 
ne 13.63 

or 44.48 
ab 9. 96 
ne 30.39 

di 5. 75 Mount Fonjay, Boiteall. A. Lacroix, 
ol 19.40 Sakalave region, C. R., CLVII, p. 14, mt 1.16 
il 0.46 Madagascar. 1913. 
ap 0.34 : 

di 5. 50 Bluff, Otago, I L. J. Wild. L. J. Wild, 
hy 21.90 New Zealand. Tr. N. Z. Inst., mt 9. 51 

XLIV (1911), p. 325, 
1912. 

di 11.25 Bob Island, E. Zdarek. A. Pelikan, 
hy 13.12 G4° 51's., 63° 21' Voy. Belgic a, V, mt 9. 51 
il 0.30 W., Wieneke Pet. Unt., I, p. 41, 

Island, Antarctica. 1909. 

di 15.60 Leonie Island, Lassieur. E. Gourdon, 
~r ~:~~ Weddell quad- pers. COOl. 

mt 1. 62 rant, Antarctica. 
il o. 76 

di 12.36 Petermann Island, Lassieur. E. Go~rdon, 
~r ~&: ~~ Weddell quad- pers. com. 
mt 7.19 rant; Antarctica. 
il 2.13 

ORDER 6. LENDOFELIC. NORGARE. (C. I. P. W., 1902.) 

SUBRANG 2. DOPOTASSIC. FERGUSOSE. (C. I. P. '\T., 1902.) 

ac 14.32 BEmn Creek, H. N. Stokes. Weed and Pirsson, 
ns 0. 85 Bearpaw Moun- A. J. S., II, di 8. 34 
WO 0. 58 tains, Montana. p. 192,' 1896. 
il 1. 22 
ap 0.34 

di 23.86 Shonkin Greek, :F;. B. Hurlbut. L. V. Pirsson, 
ol 1. 25 Highwood Moun- U.S. G. S. B. 237, mt 8.12 
il 0. 46 tains, Montana. p. 74, 1905. 
ap 0. 34 

di 14. 47 Gauss berg, R. Reiniscb. R. Reinisch, 
ol 6.16 K. Wilhelm II D. Sudp. Exp., II mt 6. 03 
il 2. 28 Laud, (1), p. 81, 1906. 
hm 2. 72 Antarctica. 
ap 1.68 

di 15.12 Gauss berg, R. Reiniscb. R. Reiniscb, 
ol 6. 58 K. Wilhelm II D. Sudp. Exp., II mt ll.96 
il 1. 98 Land, . (1), p. 81, 1906. 
hm 2.08 Antarctica. 
ap 1. 34 

SURRANG 3. SODIPOTASSIC. JUDITHOSE. (C. I. P. W., 1902.) 

ac 2. ii Altonal-ownship, E. W. Morley. H. P. Cushing, 
di 4. 52 Clinton County, B. G. S. A., IX, ol 10.55 
mt 0. 46 New York. p. 248, 1898. 
ap 3. 70 

di 2. 75 Neasch's gully, J. F. Williams. J. F. \Villiams, 
wo 3. 83 Magnet Cove, Ign. R. Ark., mt 6.96 Arkansas. p. 287' 1891. 

ac 9. 24 Cone Butte, L. V. Pirsson. 'Veed and Pirsson, 
di 4.02 Judith Moun- A. J. S.~ II, 
wo 0. 81 tains, Montana. p. 192, 1896. mt 0.46 
il 0.46 

di 8. 45 Leanchoie, ·1\f. F. Connor. J. A. Allan, 
wo 1.16 Ice River, pers. com. 
mt 2. 55 British Columbia. il 1. 22 
ap 0. 34 

552 

Rock name. Remarks. 

1~llivalite. 

Segregation 
in norite. 

G~bbro. 

Gabbro. 

Gabb 

Tinguaite. In W. T., p. 295. 

Fergusite. In W. T., p. 293. 

Leu cite 
basalt. 

,, 

Leu cite 
basalt. 

Syenite In \V. T., p. 295. 
porphyry. 

Leu cite In W. T .. , p. 293. 
tinguaite. 

Tingualte. Also in U.S. G. 
S. A. R. 18 
(III), p. 569, 
1898. 

Nephelite 
In W. T., p. 293. 

syenite. 



CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continue'd: 

RANG 1. PERALKALIC. LARDALASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K 20 H 20+ H 20-' Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

------ ------- ------------

5 53.23 13.81 7.11 2.30 1. 88 2.35 6.16 6.67 3.81 2.27 0.34 0.28 SO a 0. 21 100.42 2.66 
Cl trace 

A2. II .887 .135 .044 .032 .047 .042 .099 .071 . 029 . 002 .004 

6 50.33 16.40 5.48 3.11 2.64 3.'49 6. 15 6.07 3.02 2.53 0.75 Cl trace 100:13 2.615 
FeS2 0.16 . 

A2. II . 839 .161 .034 .043 .. 066 . 063 .099 .065 . 031 .005 

7 57:00 16.06 5.55 3.22 0.64 1. 51 8.00 6.18 2.10 0.39 Cl 0.45 101.08 

B3. IV . 950 .157 .. 034 .044 .016 .027 .129 .066 .005 

j ••• 

8 52.88 14.44 6 .. 72 4.56 1'.68 3.80 4. 78 7.'09 4.00• 0.11 100.06 

v3. III . 881 .142 .042 .064 . 042 .068 .077 .076 . 001 

RANG 1. PERALKALIC. LARDALASE. 

57.88 1.4.80 5.86 3.71 none 2.71 9.12 ,. 3.06 0.90 . ?;-~3 1. 23 'tra(:e I 0.15 Zr02 none 99.65 2.772 
SO a none 

1 
Cl none 

2. II . -.965 .145 . 037 . 05~.' . •' 
.048· .147 . 133 .015 - .002 A 

2 56.90 16.34 3.61 5.72 0.22 2 .. 21· 8.10 4.96 1.10 0.08·' 1:09 0.17 trace Cl trace 100.50 2.783 

A 2. II .948 .160 .023 .079 .005 .035 .131 .053 . 014 . 001 --

3 55.79 15.76 1. 60 7.56 0.41 3.70 7.72 4.34 0.18 0.34 1. 81 0.36 Cl none 99.71 2.766 

A 2. II .930 .154 .010 .105 .010 .066 .124 .046 .023 .003 

4 54.58 20.4i3 2.08 3.39 trace 1. 56 10. 70 5.74 1. 02 0.12 0.62 trace trace 100.24 2.698 

A 3. III .905 . 200 . 013 .047 -- .028 .173 . 061 .008 - -

I 

5 53.74 14.02 10.63 1.71 trace 1.18 9.02 4. 77 3.40 0.50 none 0.36 Zr02 1. 63 100.9.6 2.67 

B 2. III . 896 .137 .066 .024 - . 021 .145 . 051 .006 - .005 

6 53.71 15.37 3.28 5.72 1. 58 5.20 6.84 4.11 0.45 0.33 3.40 0.52 0.14 100.65 2.697 

A 2. II .895 .151 .. 021 .079 .040 .093 .110 .044 .043 .004 .002 

53.53 19.69 5.09 2.83 none 1. 87 9.61 5.23 0.34• 0.25 0.44 0.31 0.24 C02 0. 40 99.87 2.751 
I! Cl 0.04 

7 

A 2. II .892 .193 .032 .039 - .034 .155 .055 .005 . 002 . 003 

8 53.44 18.64 9.38 0.86 none 0. 79 12.10 2.43 1.12 0.34 0.30 none 0.10 Zr02 1.00 100.62 2.834 
Cl 0.12 

A 2. II . 891 .183 .059 . 012 - .014 .195 .026 .004 - .001 

53.01 15.33 9.14 4.44 0.10 0.67 li. 86 2.60 1. 88 0.20 0.33 trace 0.13 Zr02 0.65 100.57 2.844 
SOs none 9 

·' Cl 0. 23 
A 2. III . 884 .150 .057 .062 .003 .012 .191 .028 .004 - .002 

1 0 49.64 13. 74 7.10 4.97 1. 58 4.88 6.33 4.42 0.81 0.14 4.25 1.57 0.03 BaO 0. 21 99.67 2.892 

A 2. II .828 .135 .044 .069 .040 .088 .102 .047 .054 .011 -

I 



SUPERIOR ANALYSES OF FRESH ROCKS. II.6.1.3-1I.6.1.4. 555 

ORJ:?ER 6. LENDOFELIC. NORGARE-Continued. 

SUB RANG 3. SODIPOT AS SIC. JUDITHOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-
5 II".(5)6.1.3. or 39.48 ac 16.17 Michelsberg, · 0. N. Heiden- W. Freudenberf: Hornblende 

ab 15.20 di 7. 56 Katzenb uckel, reich. Mt. Bad. G. .-A., tinguaite. ne 9.94 ol 1. 12 
mt 0. 70 Odenwald. v (1), p. 315, 1907. 
il 4. 41 
hm0.96 
ap 0.67 

6 II .6.1.3( 4). or 36.14 ac 1. 39 Michels berg, 0. N. Heiden- W. Freudenbert, Mica 
ab 18.86 di 9. 94 Katzenbuckel, reich. Mt. Bad. G. .-A., tinguaite. ne 17.04 ol 1. 40 

mt 2. 78 Odenwald. v (1), p. 315, 1907 0 

il 4. 71 
hm3.04 
ap 1. 68 

7 II ."6.1.3( 4). or 36.70 ac 14.78 Lo~ans Point, C. A. Cotton. C. A. Cotton, Phonolite. 
ab 23.58 di 6. 50 ignal nm, Tr. N. Z. Inst., ne 13.06 ol 1. 91 
hi" 0. 70 mt 0. 46 Dunedin, XLI, p. 11R, 1909. 

il 0. 76 New Zealand. 

8 II.(5)6.1.3. or 42.26 ac 5.08 Puketeraki, P. Marshall. P. Marshall, Leucito-
ab 14.93 di 14.97 Dunedin, Q. J. G. S., LXII, phyre. ne 10.65 ol 0. 83 

mt 7.19 New Zealand. p. ·405, 1906. 
ap 0.34 

SUBRANG 4. DOSODIC. LARDALOSE. (C. I. P. W., 1902.) 

-----
1 II.(5)6.1.4. or 18.35 ac 16.17 North Siorarsuit, C. Winther. N. V. Ussing, Pulaskite. 

ab 41.92 di 8.93 Ilimausak G. J~lhb., no 9.09 WO 1. 39 
mt 0.46 region, p. 124, 1911. 
il 2. 28 Greenland. 

2 II.6.1.114. or 29.47 ac 11.09 Akuliarusek, C. Winther. N. V. Ussing, Hedrumite. 
ab 30.39 di 8. 52 ·Igaliko Fjord, G. Julhb., ne 13.92 ol 3. 47 

il 2.13 Greenland. p. 279, 1911. 

3 II/16.1.4. or 25.58 ac 4.62 Kangerdluarsuk, C. Winther. N. V. Ussing, Augite ab 33.80 ns 0. 73 Ilimausak G. Julhb., syenite. 110 12.35 di 13.89 
ol 4.17 region, p. 190, 1911. 
il 3.50 Greenland. ap 1.01 

4 11II.6(7).1.4. or 33.92 ac 6.01 Akuliarusek, C. Winther. N. W. Ussing, Nephelite 
ab 16.77 ns 2. 56 Igaliko Fjord, G. Julhb., porphyry. ne 30.39 di 6.95 

ol 1.12 Greenland. p. 275, 1911. 
il 1. 22 

5 II(III).6.1.(3)4. or 28.36 ac 27.26 Laxefjaeld, N. V. Ussing, N. V. Ussing, Aegirite Incomplete in 
ab 16.77 di 3. 97 Kangerdluarsuk, G. Julhb., lujavrite. Rosen busch, no 15.34 wo 0. 58 
z 2.38 mt 1. 62 Greenland. p. 168, 1911. Elemente, 

il 0.91 ~126, 1898. 
In ·. T., p. 295. 

6 II.116.1.4. or 24.46 o.c l. 39 N iak:ornarsuk, C. Winther. N. V. Ussing, Augite 
ab 34.58 di 13.60 Korok Fjord, G. Julhb., syenite. ne 11.64 wo 2. 32 

mt 4.18 Greenland. p. 243, 1911. 
il 6.54 
ap 1. 34 

7 "II .611 .1.4. or 30.58 ac 7. 85 Korok, C. Winther. N. V. Ussing, Foyaite. 
ab 22.53 di 4. 71 Igaliko region, G. Julhb., ne 26.98 wo 0. 93 

mt 3. 48 Greenland. p. 235, 1911. 
il 0. 76 
o.p 0. 67 

8 II.6(7).1.4(5). or 14.46 ac 17.56 TuJersuatsiak, C. Winther. N. V. Ussing, Aegirite 
ub 32.49 WO 1. 63 imausak G. Julhb., lujavrite. ne 26.98 mt 1. 86 
hl 0. 35 hm2.08 region, p. 169, 1911. 
z 1. 46 il 0.61 Greenland. 

9 II(III).6(7).1.4. or 15.57 ac 26.33 Lille Elv, C. Winther. N. V. Ussing, Arfvedsonite ab 23.06 ns 1. 46 Kangerdluarsuk, G. Julhb., lujavrite. ne 22.15 di 2.97 
z 1. 65 ol 4. 83 Greenland. p. 175, 1911. 

il 0. 61 

10 II(III).(5)6.1.(3)4. or 26.13 o.c 6. 47 Mount Hatten, C. Winther. N. V. Ussing, Porphyry. 
o.b 27.77 di 8. 64 Ilimausak G. Julhb., ne 9. 94 WO 1. 39 

• il 8. 21 region, p. 220, 1911. 
hm2.40 Greenland. 
ap 3. 70 
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No. Si02 · AI20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO • Inclusive. Sum. Sp.gr. 

------ ----------------------
11 47.79 16.88 4.66 5.92 1. 51 5.58 7.76 3.26 1.17 0.14 3.82 0.76 trace C02 none 99.25 2.921 

Cl none 

n2.m • 797 .166 .029 .082 .038 .100 .125 .035 .048 .005 -

12 55.68 20.39 2.10 1.95 0.80 1. 92 9.18 5.34 1. 50 0.60 0.06 o.:n 99.83 

A2. II .928 . 200 .013 .027 0.20 .034 .148 .056 .008 - .004 

13 .52.03 20.58 3.40 1.98 0.27 2.46 8.63 5.46 4.83· 0.07 0.13 C02 o. 26 100.57 2.55 

A2. II .867 .202 .021 .028 .007 .044 .139 .058 .047 - .002 

14 54.04 20.27 4.66 0.64 0.16 2.75 8.56 6.79 1. 93 99.80 

A 3.m .901 .198 .029 .009 .004 .049 .138 .072 

15 54.42 20.76 2.64 1. 33 0.22 1.34 10 .. 41 4.89 2.50 0.22 0.40 0.11 0.15 Zr02 0.15 99.82 2.559 Cl 0.23 
s 0.01 

A l.I .907 .203 .016 .018 .006 .024 .168 .053 .005 . 001 .002 Cr203 none 
NiO none 
BaO 0.04 
SrO trace 
Li20 trace 

6 57.46 18.41 2.40 1.28 none 4.02 9.23 4.93 1.12 0.45 0.42 0. 11 0.11 80s 0.50 100.72 Cl 0.23 1 
s 0.05 

A 2. II .958 .180 .015 .018 - .071 .148 .052 .005 . 001 .002 

7. 47.61 14.26 4. 90 4.07 2.62 8. 71 6. 70 4.08 l. 89 0.26 l. 38 l. 38 0.30 ZrOs 0.18 100.68 2. 79 
SOs 1.17 1 
Cl 0.37 

1. I . 793 .140 .031 .057 .066 .155 .108 .043 .017 :010 .004 F trace 
s· 0. 03 

A 

Cr20s trace 
NiO trace 
BaO 0. 41 
SrO 0.36 

i LhO trace 

1 8 55.90 19.00 2.05 2.54 l. 10 3.12 8.49 5.41 n. d. 1.45 0.28 99.34 2.642 

A 3. III .932 ,186 .013 .035 .028 .055 ,137 .058 .018 .004 

1 9 59.88 17.87 2.67 1.50 1. 04 2.01 7.96 5.69 0.90 0.85 0.32 trace 100.69 

A 2. II .998 .175 .017 .021 .026 .036 .128 .061 .011 .002 --

2 0 56.58 19.89 3.18 0.56 0.13 1. 10 10. 72 5.43 1. 77 0.47 99. 83 

·A 3. III I .943 .. 195 .020 .008 .003 .020 .173 .058 .007 

2 1 55. 65 20.06 3.45 1.25 0. 78 l. 45 8.99 6.07 1. 51 99. 21 

B 3. IV .928 .197 .022 • 017 .020 .026 .145 .065 

2 2 56.35 19.85 1.91 2.03 1. 17 2.60 8. 89 5.31 0.70 1. 00 0.67 0. 20 100. 68" 

A 2. II .939 .195 .012 .028 .029 .046 .143 .056. .013 .005 .003 

2 3 54.55 19.07 2.41 3.12 1.98 3.15 7.67 4.84 0.72 1.40 0. 74 0.17 99.82 

A 2. II .909 .187 .015 .043 .050 .056 .124 .051 .018 .005 .002 

2 4 53.81 19.69 6.20 3.63 0.85 1. 73 7. 77 4.58 1.52 99.78 

A 3. III .897 .193 .039 .050 . 021 .031 .125 .049 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

11 II.6.1.4.0 or 19.46 di 9. 45 Lake Tasek, C. Winther. N. V. Ussing, Trachy-
ab 26.72 wo 4.18 Narsak, G. Julhb., dolerite. an 1. 67 mt 6. 73 
no 21.02 il 7.30 Ilimausak p'. 216, 1911. 

ap 1. 68 region, 
Greenland. 

12 (I)II.6.1.4. or 31.14 ac 1. 85 Brome Mountain, M. F. Connor. J. A. Dresser, Nephelite Also in 
ab 29.34 di 6.80 Quebec. A. J.,S., syenite. Can. G. S. 
110 2·1.99 WO 0.46 

rot 3.02 XVII, p. 355, 1904. A. R. XVI 
il 1. 22 g904), p. 13, 

, 1906. 

13 (I)II.611.1.4. or 32.25 di 3. 75 Heron Bay, A. H. A. Rob- A. P. Coleman, Heronite. Not in W. T. 
ab 21.74 WO 3.83 Lake Superior, inson. · ltep. Bur. Min. Ont., an 1. 39' rot 4. 87 
no 27.69 Ontario. IX, p. 189, 1900. 

14 (I)II.611 .1.(3)4. or 40.03 ac 5. 56 Magnet Cove, R. N. Brackett. J. F. Williams, Leucite In W. T., p. 295. 
ab 15.20 di 0. 86 
110 27.55 WO fi.22 Arkansas. Ign .. R. Ark., tinguaite. 

mt 2.09 p. 287, 1891. 
hml. 8 

15 (I)II.6(7).1.4. or 29.47 ac 7.39 Between Black and W. F. Hille- W. Cross, 0 Phonolite. In W. T., p. 295. 
ab 23.32 ns 0. 24 
110 29.96 di 5.02 Big Mountains, brand. U.S. G. S. B. 168, 

wo 0.35 Uvalde County, p. 62, 1900. 
il 0. 76 'rexas. 

16 111I.6.1.4. or 28.91 ac 5.08 Black Buttes, G. Steiger. W. S. T. Smith, Phonolite. 
ab 35.63 di 2. 23 
no 17.04 WO 6. 61 Sundance U. S. G. S. Fol. 127, 
hl 0.35 mt 0.93 quadrangle, p. 7, 1905. 
th 0. 85 il 0. 76 Wyoming. ap 0. 34 

17 II(III).6.1.4. or 23.91 di 17.48 Two Buttes, W. F. Hille- W. Cross Tinguaite. In W. T., p. 295. 
ab 19.39 wo 3.94 u. s. G. s. B. 148, . an 2.50 mt 7.19 Colorado . brand. 
no 14.48 il 2. 58 p. 182, 1897. 
hl 0. 59 ap 3. 36 
th 2.13 

18 II.6.1~114. or 32.25 ac 4.16 Foia, · G. Pajkull. Kraatz-Koschlau and l\fica In Y.l. T., p. 295. 
ab 25.15 di 10.26 
no 22.72 wo 1.16 Portugal. Hackmann,· tinguaite. 

rot 0 .. 93 T. M.P. M., XVI, 
il 2. 74 p. 262, 1896. 

19 111!.(5)6.1.(3)4. or 33.92 ac 6. 47 Sundet, V. Schmelck. vV. C. Brog'ier, Hedrumite. In W. T., p. 295. 
ab 37.73 di 6.45 
no 11.93 ol 0.31 Asrum Lake, Eg. Kg., II, 

rot 0. 70 Norway. p. 190, 1899. 
il 1. 67 
ap 0.67 

20 (1)1!.6.1.4. or 32.25 ac 9. 24 Asbjornsrod, . G. Pajkull. W. C. Brog~er, Tingua.ite. Borde: of dike. 
ab 24.63 ns 1. 95 
no 25.56 di 4.37 Hedrum Parish, Z. K., X I, Also in Eg. Kg., 

wo 0.23 Lougendal, p. 41, 1890. I~_-113, 1894. 
Norway. In . T., p. 295. 

21 (1)II.6.1.114. 01' 36.14 ac 6. 01 Asbjornsrod, V. Schmelck. W. C. Brog'ier, Tinguaite. Center of dike. 
ab 22.01 di 5.88 
110 25.56 ol 0.14 Hedrum Parish, Eg. Kg., , In W. T., p. 295. 

mt 2.09 Lougendal, p. 191, 1894. 
Norway. 

22 (I)1I.6.1.4. 01' 31.14 ac 1.85 Near Pollen, V. Schmelck. W. C. Brog'ier, Laurdalite. In W. T:, p. 295. 
ab 32.22 di 6. 48 
110 22.01 ol 0.80 Farrisvand, Eg. Kg., II, 

mt 1. 86 Lougendal, p. 19, 1899. 
il 1. 98 Norway. ap 1. 68 

23 11II.6.111.4. or 28.36 di 5.99 Love, V. Schmelck. W. C. Brog'ier, Laurdalite. In W. T., p. 295. ab 34.06 ol 2.67 
an 3.34 mt 3.48 · Lougendal, Eg. Kg., II, 
no 16.76 il. 2. 74 Norway. p. 19, 1899. 

ap 1. 68 

24 (I)II/'6. 1(2).4. or 27.24 di 2. 72 Stoksund, G. Forsberg. W. C. Brog~er, Syenite In W. T., p. 297. ab 36.68 ol 1.83 
an 1\.28 mt 9.05 ' Norway. Z. K.,X I, pegmatite. 
110 15.62 p. 116, 1890. 
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I I 
No. Si02 A120 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO . Inclusive. Sum. Sp.gr. 

-----· ---------- ------------

25 51.95. 14.95 4.09 5.70 3.54 6. 10 5.43 4.45 1. 10 l. 95 1. 15 0.30 100.71 

A2. II .866 .147 .026 .079 .089 .109 .088 . 048 . 024 .008 .004 

26 45. 16 15.26 9.57 4.99 3. 18 2.87 6.57 3.87 Ii. d. 6.98 1. 54 0.63 100.62 

A2. II • 753 .150 . 060 .069 .080 .052 .106 . 041 .087 .011 .009 

27 57.78 15.45 3.06 3. 11 i. 13 l. 72 11.03 2. 89 0.94 l. 83 0.98 99. 92 2.67-
2.70 

A2. II .963 .151 . 019 . 043 .028 . 031 .177 . 031 . 023 . 014 

28 53.80 15. 17 7.11 3.09 1. 08 1. 72 10.55 5.09 l. 31 l. 09 100.01 

A3. III .897 .149 .044 . 043 .027 . 031 .170 .054 .016 

29 53.68 18.42 5.91 2. 57 0. 88 2.05 9.46 4.92 0.89 1. 35 0.75 100.40 
0 

A2. II .895 .ISO . 037 .036 .022 .037 .153 .052 .017 . 011 

30 53.67 16. 79 6.57 2. 53 1.74 2.47 9.07 4. 14 0.34 1. 96 0. 11 100.40 

A2. II .895 .165 .041 .035 . 044 .045 . 147 . 044 .025 .002 

31 53.50 16.44 8.72 1. 48 1.05 1.50 9.98 4. 58' 1.76 0.86 0.47 100.34 

A2. II .892' .161 .054 .021 .026 .027 . .161 .049 .011 .007 

32 55. 10 19. 25 2. 77 1. 66 0.83 5.14 7.41 4.68 2. 19 0.40 0.48 0.41 0.32 C02 0.22 100.86 2.544 

A2. II .918 .189 . 017 .023 . 021 .092 .120 .050 .006 . 003 .005 

33 54.05 21.06 0.41 ·3. 90 0.86 2.80 9. 67' 4.18 1. 03 0.33 none none 1. 91 SO a 0. 48 100 .. 96 2.630 
Cl 0.25 

B2. III .901 .206 .003 .054 .022 .050 .156 .044 - -- -

34 50.10 19.90 4.02 1.98 0.90 4.04 8. 61 5.94 2.07 1. 14 0.63 0.38 C02 trace 100.65 
SO a 0.94 
Cl trace 

A2. II .835 ,195 .025 .028 .023 .072 .139 .063 . 014 .004 .005 

35 51.60 19.81 2. 24 5.48 2. 17 3.95 8.20 5. 24 0.58 Cl 0. 43 99. 70 2.58 

A3. III .860 .194 • 014 .076 .054 .071 .132 .055 

36 52.47 15.84 3.30 8.42 1.52 5.05 7.03 2.52 1. 94 1. 57 0.14 Cl none 100.01 2.766 

A2. II .875 .155 . 021 .117 .038 .090 .113 .027 .020 .001 

37 48. 23 18.41 . 3. 27 5.00 1.92 6.43 7.77 3. 16 3.05 1. 90 0.47 trace C02 0. 41 100.14 2.670 

I 
s 0.12 

A2. II .804 .180 .. 020 .069 .048 .114 .126 .034 .028 .003 -

38 54.24 20.84 2.26 2.09 1.21 2.99 9.22 3.84 1.89 1. 24 0.51 0.15 100.48 

A2. II .904 .204 .014 .029 .030 .054 .148 .040 .006 .002 

39 55.15 20.50 1.84 1.73 0.55 0.55 11.00 4.91 2.25 0.34 0.69 Cl 0.49 99.90 

A2. II • 919 • 201 .012 .024 .014 .010 .177 .052 .004 .008 
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I 

No. 

II11 .(5)6.111.(3)4. or 26.13 di 15.66 Hao,. V. Schmelck. W. C. Brog~er, Soda In W. T., p. 297. 
ab 27.77 ol 5.17 Langesund Fjord, Eg. Kg., II, minette. nn 3.34 mt 6.03 
no 9. 94 il 3.65 Norway. p. 139, 1899. 

ap 2.G9 

25 

II11.6.1.4. or 22.80 di 0. 65 Lysebof{ord, P. Schei and W. C. Br6g1:er, Olivine In W. T., p. 297. 
ab 30.92 ol 5. 46 Larda, L. Schmelck. Eg. Kg., II, laurdalite. lUl 0. 83 il 11.86 
no 13.35 ay 3. 70 Norway. p. 19, 1899. 

p 1. 22 

. 26 

IL(5)G.l.4. or 17.24 1\0 8. 78 Tuoljlucht, H. Berghell. V. Hackmann, Nephelite In W. T., p. 253. 
ab 43. 2a ns 4. 64 Umptek, Fennia,· XI, No.2, syenite no 10.65 di 7. 24 

ol 3.64 Kola, Finland .. p. 139, 1894. (lujavrite). 
il 3.50 

27 

H(III).611.1.(3)4. or 30.02 nc 20.33 Angw undast- H. Blankett .. W. Ramsay, Lam pro- Notin W. :,f. 
ab ll.53 11'! 3. 78 schorr, . 'Pennia, XV, No. 2, ~hyllite no 20.73 di 7.15 

ol 5.14 Luiavr-Urt, · p. 16, 1898. ujavrite. 
Ko a, Finland . 

28 

. 
II.611 .l.4. or 28.91 ac 11.55 Tsutsknjun, W. Peterssen. W. Ramsay, EudiaJyte "Zr02 in Ti02." 

ab 19.91 di 8.53 Lujavr-Urt, Fennia, XV, No.2, lujavrite. Notin W. T. 110 25.56 ol 0. 24 
mt 2. 78 Kola, Finland. p. 16, 1898. 
it 2.58 

21.) 

II.6.1.4.0 or 24.46 ac 12.01 Angwundast- H. Berghell. W. Ramsa~ Eudialyte- Not in W. T. 
ob 25.68 .di 9.50 schorr, Fennia, V, No. 2, lamtro-110 20. 45 WO 0. 12 

mt 2. 78 Lujavr-Urt, p. 16, 1898. phy lite 
il 3. 80 Kola, Finland. lujavrite. 
hm0.48 

30 

II11.6(7).1.4. or 27.24 ac 22.64 Angwundas, A. Zilliacus. '"·Ramsay, AeO'irite Not in W. T. 
ab 15.46 di 6.12 Lujavr-Urt, Fennia, XV, No. 2, l~javrite. no 23.42 ol 0. 87 

mt 1.16 Kola, Finland. p. 16, 1898. 

:n 

il 1. 67 

(I)II.6.1(2).4. or 27.80 di 4. 54 Madstein, F. Hanusch. J. E. Hibsch, . Phonolite. In W. T., p. 297 • 
ab 33.54 wo 4. 87 n. Neschwitz, T. M. P.M., XIV, fill 5. 28 mt 3.94 
no 15.90 il 0.91 Bohemia. p. 98, 1894. 

32 

np 1.01 

(I)II.611.111.4. or 24.46 di 8.08 Hohe Riese, F. Hanusch. J. E. Hibsch, Phonolite. MnO high. 
ab 29.60 ol 3.63 n. Rade1stein, 'l\ M. P.M., 'XXIV, Not used in fill 4. 45 mt 0. 70 
no 25.42 Bohemia. p. 287, 1905. calc. norm. 
hl 0. 47 

33 

th 0. 85 

111!.6(7).1.114. or 35.03 di 4. 97 Tachaberlj) K. H. Schleu- K. H. Scbleumann, Hauyne 
ab 15.20 WO 3.60 Polzen istrict, mann. Abh. Sachs. Ges. phonolite. an 1.39 mt 4.41 
no 27.83 il 2.13 Bohemia. W., XXXII, 

34 

th 1. 70 hm 0.96 p. 757' 1913. 
ap 1. 34 

II.6(7).111.4. or 30.58 di 13.52 Er{ation of 1906, Pisani. A. Lacroix, Volcanic Dikelet in 
ab 14.15 ol 5.05 1. ount Vesuvius. Nouv. Arch. Mus. glass. leucile-an 3.61 mt 3.25 
hl 0. 70 (4), IX:, p. 45, 1907. tephrite. 

35 

II.116.1(2).4. or 15.01 di17.09 Soc a, Kliiss. C. Gagel, Essexite. 
ab 38.25 ol 3.84 Madeira Island. Z. D. G. G., LXIV, an 4.17 mt 4. 87 
ne 11. 3G il 3. 04 p. 399, 1912 

36 

ap 0.34 

II.6(7).1(2).4. or 18.90 di 15.57 Barranca del Kliiss. C. Gagel, Sodalite Fresh? 
ab 20.44 wo 1. 74 Almendero, Z. D. G. G., LXIV, gauteite. an 5. 56 mt 4.64 
no 24.71 il 4. 26 Madeira Island. p. 415, 1912. 

37 

ap 1. 01 

(I)II.6.111.4. or 22.24 di 8.53 Anaga Mountains, N. Sahlbom. H. Preiswerk, Phonolite. Also in Vh. Nf. 
ab 33.80 ol 0. 24 n. Mercedes, N.J. Cb., 1909, Ges. Basel, an 4. 45 mt 3. 25 
ne 23.71 il 0. 91 Teneriffe, p. 396. XXI,p. 210, 

Canary Islands. 1910. 

38 

(I)II.611.1.4. or 28.91 !\C 5.54 Rouina, Pisani. A. Lacroi~, Nephelite Also in B. Soc. 
ab 28.30 ns 1.10 Los Islands, Nouv. Arch. Mus., syenite. Fr. Min., DO 26.98 di 2.38 
hl 0. 82 ol 2.!ll French Guinea. III, p. 38, 1911. XXXV, 

il 0.61 p. 21, 1912. 

39 
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40 5~. 75 19.90 4. 00 1. 64 0.52 0.18 11.30 2. 82 3.38 0.35 0. 72 Zr02 0. 26 99.82 

A2. II . 913 .195 .025 .023 . 013 .003 .182 .030 .004 .010 

" 
41 60.1 18.4 1.8 2.5 0. 3 1.4 9.1 5.2 1.2 0.5 Cl 0.1 100.6 

B3. IV 1. 002 .180 .011 . 035 .008 .025 .147 .055 . 006 
' 

42 57.5 17.8 4. 7 1.4 0.2 1.3 9.0 4.5 3.0 none Cl 0. 4 99.8 

B3. IV .958 .175 .029 . 019 .005 . 023 .145 . 048 --

43 56.5 18. 5 4.4 0. 7 0. 2 ·o. 9 10.2 4.6 3.5 none· Cl 0. 4 99.9 

B3. IV . 942 . 181 . 028 .010 .005 . 016 .165 . 049 --

44 52.48 19. 28 4.00 2. 93 1. 34 4.01 ~.66 4.91 1. 17 0.29 0.66 trace 0.48 SO a 0. 80 101.01 

B2. III .875 .189 .025 .040 . 034 .. 071 .140 .052 . 008 - . 007 

45 57.81 18.74 5.76 0.42 trace l. 28 9.35 4.52 1. 50 trace 99.38 2. 64 
I 

B3. IV .964 . 184 .036 .005 -- .023 • 151 .048 -

46 53.98 19.43 4.39 2.05 l. 07 2.04 8.81 5.27 1. 66 0. 13 0.57 0.30 0.26 99.96 

A2. II .899 .190 .028 .029 . 027 .037 .142 .056 . 007 .002 . 004 . 
47 53.80 18.46 6.22 0.40 1.05 2.53 7.09 5.46 3 .. 54 0.85 . 0. 31 0.53 0._33 100.57 

A3. III . 897 .181 . 039 . 006 .026 . 045 .115 .058 .004 .004 .005 

48 55.32 19.59 1. 92 3.12 1.11 2. 72 8. 73 5. 09. 1. 05 0.59 0.42 trace Zr02 0.33 100. 25' 2.640 
SO a 0. 26 

A2. II .922 .192 • 012 .043 .028 .048 .140 . 054 .007 .003 -

49 54.94 19.34 1. 80 4.52 1.11 2.05 8.39 5.93 0.32 0.67 0.18 trace Zr02 0.38 99.90 2.584 
SO a o. 27 

A2. II . 916 .190 .011 . 063 .028 . 037 .135 . 063 .008 . 001 --

50 54.30 19.71 2.23 4. 21 1. 19 2.08 8. 29 6.15 0.32 0.80 0. 15 Zr02 0. 48 100.01 2.551 - s 0.10 

A2. II .905 .193 . 014 .058 . 030 .038 .134 .065 . 010 . 001 

51 54. 20 19.38 3.83 2. 14 1. 35 2. 15 8.01 5.28 1. 04 0. 79 0.58 trace Zr02 0.47 99.53 2.607 
SO a 0.31 

A2. II .903 .190 .024 .029 .034 . 039 .129 .056 .010 .004 -

52 53.44 20. 39 4.22 1. 76 1. 12 2.13 8.76 5.75 0.97 0.69 0.49 trace Zr02 0. '27 100.21 2.590 
SO a 0. 22 

A2. II . 891 .200 . 026 .025 .028 .038 . 141 .062 .009 .003 --

53 I 52. 78 19.08 3.63 3. 79 1. 58 5.09 7.95 3.85 0.44 1. 50 0. 63 trace C02 0.10 100.75 
Cl 0. 33 

A2. II .880 .187 .023 . 053 .040 .091 .128 . 041 .019 . 004 -

54 55.45 17.80 5.90 0.72 0.14 1. 90 9.71 4.69 2.64 1.13 Cl 0. 72 100.80 

A3. III .924 .175 • 037 .010 .004 .034 .156 .050 .014 
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ORDER 6. LENDOFELIC. NORGARE-Qontinued. 

SUBRANG 4. DOSODIC. LARDALOSE-Contiriucd. 

Symbol. I Norm. ! Locality. Analyst. Reference. Rock name. Remarkl:l. 
. ;'I 

i 
I No. 

---------
(I)II.6.1.4''. or 16.68 ac 7.85 Rouma, Pi~ani. A. Lacroix, Nephelite Also ill B. Soc. ab 40.87 di 0. 71 Los I ~lands, Nouv. Arch. Mus., · svenite Fr. Min., no 24.71 ol 2. 76 

z 0.37 mt 1. 86 French Guinea. I!I, p. 38, 1911. porph.yry. XXXV, 
n 0. f.ll p. 21, 1912. 

40 

(I)~I. 116.1.4. or 30. 5S ac 5.08 Gebel Abu-Khrug, J. Couyat. J.-Couyat, ' Nephelite ab 40.87 ns 1. 34 East of Nile, C.R., CLI, syenite. no 13.35 di 6.01 
ol 1.16 Egypt. P: 1140, ~910. 
il 0.91 

I 

41 

I 

(I)II. ( 5)6.1.4. or 26.69 ac 5. 54 Gebel Hadarba, J,. Couyat. · J. Couyat; 'Phonolite. ab 44.27 di 1. 57 East of Nile, l C. R., CLI, 110 12.07 wo l.R6 
hl 0. 70 mt 3.94 Egypt. p.ll40, 1910. 

42 

"Il.6.1.4. or 27.24 l\C 12. •17 Gebel Hadarba, J. Couyat. J. Couyat, Microsyenite. ab 31.70 di 2.32 East of Nile, C.R., CLI, no 20.30 WO 0. 23 
hi 0. 70 mt 0. 23 Egypt. P: 1140, 1910. 

·' 

11II.6.1.4. or 28.91 di 9.08 Near Kadero, D. Schimpff. G. Linck, Tinguaite. ab 25.58 WO 2.67 
an 1. 95 mt 5. 80 Kordofan. N.J. B. B., XVII, 
no 23.86 il 1. 22 p. 440, 1903. 
th 1. 42 . 

0)II.6.1.4. or 26.69 ac 13.93 Edda Gijorgis, G. '1'. Prior. G. T. Prior, Tinguaite. ln W. T., p. 297 ab 41.92 WO 2.67 Abyssinia. Min. Mag., XII, 110 15.90 mt 1. Hi 
hm 2.56 p. 269, 1900. 

45 

"Tl.6.1.4. or 31.14 ac 3. 70 Teleld Valley, G. T: Prior. G. T. Prior, Kenyte. ab 2(1.41i dl 11.114 Kenia Volcano, Min. Mag., XIII, no 23.71 ol 0.14 
mt 4.(14 British East p. 247, ~903 .. 
il 1.011 Africa. ap 0.117 

4(i 

(1)11. 116.1. 114. or 32.80 dl r •. 4o Mount Hohnel, G. T.Prior. G. T. Prior, Kenyte. Iron oxides? ab 32.49 mt 1.112 
an 1. 95 il 0. (il Kenia Volcano, Min. Mag., XIII, Fresh? 
110 15.05 hm5.l2 British East p. 247, 1903. . 

up 1. 34 Africa. 

47 

"II.6.1.4. or :10.02 nc 0.92 Kibo, · Eyme. L. Finckh, I ~homb~n ~r02? ab 30.13 di 8. 85 !Glimanjaro, Rosenb. Feats., porphyry. no 22.86 ol 1. 31 
mt 2.32 German East P: 392, 1~06. : 
il 1. 06 Africa. 
ap 1. 01 

11II.6.1.' 4. or 35.03 ac 3. 70 IGbo, Eyme. L. Finckh, Katophorite Zr02? ab 20.96 di 8.04 !Glimanjaro, Rosenb. Festa., trachyte. no 24.71 ol 4.18 
mt 0. 70 German East p. 392, 1906. 
il 1. 22 Africa. 
ap 0.34 

4!) 

(I)II.<V1 .1. 114. or 30.14 ac 2. 77 Kibo, Eyme. L. Finckh, Trachy- Zr02? ab 19.3!:1 di 8. 20 
no 25. R4 ol 3.07 !Glimanjaro, Rosen b. Fests., dolerite 

mt 1. 86 German East p. 392, 1906. glass. 
il 1. 52 Africa. 
ap 0.34 

50 

(I)II.6.1.4. or 31. 14 di 4. 54 IGbo, Kli.iss. L. Finckh, Leu cite 

! 
Zr02? nb 33.01 ol. 0. 8<1 Kilimanjaro, Rosenb .. Feats., rbomben l\11 1. 39 mt 4. 41 · 

no 18.74 il 1. 52 German East p. 392,· 1906. porphyry. 
hm0.80 Africa. I 
ap 1.34 ! 

51 

I 

(I)Il.611.1.4. or 34.47 · ac 1. 39 Kibo, 
I 

L. Finc~h, ,zr02? Kli.iss. Leu cite ab 23.06 di 6.05. Kilimanjaro, Ros~nb. Featf,l., rhomben, no 20.70 mt 3. 71 
il 1. 37 German Eaat P: 3 2, 1906. porphyr):~ 
hm1.12 Africa. 
ap 1. 01 

52 

ll.6(7).1(2).4. or 22.80 di 11.37 Meru Volcano, B. Mauritz. B. Maurit~, ·Trachy-· 
ab 30.13 WO 1.16 German East 'I'. M.P. M, XXVII, dolerite. an 5.00 mt ·5.:14 .. 
no 20.02 il 2. 8!l' Africa. P· 322, 19os . .. 

np 1. 34 

53 

11II.6.1.4. or 27.80 ac 9. 70 Paardefontein, F. Pisani: H. A. Brouwer, T.inguaite Center of dike. ab 33.54 di 0. 86 Pretoria, 'l'ransv. N ephsy., porphyry. no 17.:32 WO 3. 02 
hi 1.17 il 1. 52 Transvaal. .. p. 91, 1910 .. 

hm2.51i 

54 

p r 0.54 



'562 ''CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS I'L DOSALANE-Continued. 

RANG 1~ PERALKALIC. LARDALASE-Continued. 

-

FeO I MgO jsp.gr. ·No·. Si02 · Al20 3 Fe20 3 CaO Na20 · K20 H20+ H20- Ti02 P20s MnO Inclusive. I 
Sum. 

------

55 53.73 20.35 3. 74' 2.13 0.47 2.72 7. 94 6.05 2.02 0.09 0.51 Cl, 0.23 99.98 

A2.ll .896 .199 .023 .030 .012 .048 .128 .065 .001 007 

56 60.41 17.44 1. 98 1. 78 1. 85 2.79 7.51 5.64 0.51 99.91 
.. 

99.431 
A3 ill 1.007 .171 .0'13 .025 :046 .050 .121 .060 

57 52.03 15.10 2.15 5.67 2.44 6.93 6.10 3.47 3.10 1.82 0.60 

A2. II .868 .148 .014 .079 .061 .123 .098 .037 .023 .004 . 
58 55.82 20.19 3. 70 1.17 0.25 1.02 9. 57' 5.60 1. 30 0.15 0.01 0.07 0.36 C02 0.04 99.80 2.594 

Zr02 0.09 

Al I 
SO a 0.08 

.930 .198 ·.023 .017 .006 .018 .155 .060 - - .005 Cl 0.37 
Cr20a none 
V20s none 
NiO none 
BaO trace 
SrO trace 
CuO 0.01 
Ag,Au none 
Pt none 

5 9 53.80 18.72 4.99 3.59 0.86 2.80 8.82 5.20 1. 90 0.30 Cl 0.14 101.12 

B 3. IV .897 .184 .031 .050 .022 .05Q .142 .05§ .004 

6 0 54.60 17.48 5.72 1. 02' 1.44 3.10 9.32 5.61 1. 56 0 .. 80 100.65 

A 3. III .910 .171 .036 .014 .036 .055 .150 .060 .010 

3. 731 
)• ~ Jl t I 

1 54.13 19.11 1.87· 0:66 5.32 8.41 4.68 2.33 100.24 6 

A 3.ill .902 .187 .023 .026 .017 .095 .135 .050 

6 2 55.47 20.617 2.83 1. 86 1. 43 3.43 8.33 4.86 0.12 0.08 1. 32 0.03 0.02 SrO 0.01 100.46 
'"· 

A 2. II .925 . 203 .018 .026. .036 .061 .134 .052· .017 - -

RANG 1. PERALKALIC. LARDALASE. 

1 56.64 16.10 4.90 6.86 none 0.39 11.50 1. 00 1. 54 0.04 0.30 none 0.57 80s none 100.29 2.75 
Cl trace 

A 2. II .944 . 158 . 031 .095 - .007 .185 .011 .004 - .008 
Nb205 0.45 

I);} •"' 

RANG 2. DOMALKALIC. ESSEXASE. (C. I. P. W., 1902.) 

:r I 

50.24 18.43 2.54 5.65 3.65 7.83 2.45 7.45 0.36 1. 19 0.47 C02 none 100.55 
Zr02 none 

1 
SO a none· 

l.I .838 .181. .016 .079 .. 091 .139 .040 .080 .015 .003 s none A 
BaO 0.29 

" SrO trace 

54.83 19.59 1. 66 3.04 ·1. 49 4.05 2.92 10.40 0. 77 0.49 0.73 0. 17 C02 none 100.30 
Zr02 0.01 

2 

.o~7 
s none 

2. II . 914 .192 .010 .042 .072 .047 .. 111 .009 . 001 BaO 0.15 A 

50.68 19.46 3.96 2.51 2.24 6.78 2.61 9.38 0.46 0.16 0.89 0.33 C02 none 99.6i 
Zr02 trace 3 
SO a none 

A 2. II ~845 . 191 .025 .035 .056 .121 .042 .100 .011 .002 BaO 0.15 
CuO none 

4 50.36 17.62 4.80 2.53 3. 2T 7.61 1. 99 9.39 1. 19 1.09 0.40 100.25 2.655 

A 2. II .839 .173 .030 .035 .082 .136 .032 .100 .014 ._Q03 

.. 

5 51.20 21. 21 2.38 
.. 
3.67 1. 99 5.42 2.11 10.63 0.28 Q.10 0.74 0.36 100.45 Zr02 0.03 

SO a trace 

A 2. II .853 . 208 .. 015 . 051 . 050 .096 .034 .113 .009 ·.003 BaO 0.1!3 



SUPERIOR. ANALYSES 01!"' FRESH ROCKS. TI.6.1.4-II.Q.2.2. 563 

ORDER 6. T ... ENDOFELIC. NORGARE-Continued. 

SUBU.ANG 4. DOSODIC. LARDALOSE-ConUnucd. 

-
No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--

55 (I)II.6.1.114. or 36. 14 di 5.82 Bet. Renseburg and E. A. 'Viilfing. E .A. Wiilfing, Nephelite InW. 1'., p. ab 22.79 wo 1.63 Rustenburg, N.J., 1888, II, syenite. nn 2. 50 mt 5.34 
ne 23.14 il 0.15 Zwart Kopjes, p. 32. 
hl 0.35 Transvaal. 

297. 

56 1111 .(5)6.1.(:3)4. or 33.36 llC 4.62 Tongginf, vV. Herz. L. Milch, 'frachyte- In W. T., p. nb 31\.15 di 11.11 Toba ake, Z. D. G. G., Ll, andesite. no 11.93 ol 2.19 
mt 0. 70 Sumatra. p. 70. 1899. 

297. 

57 II11.116.111,4, or 20.57 di 22.23 Vo-men-ko,· Pisani. .T. Deprat, Augite nb 29. f/.7 ol 0.48 East Yunnan, M:em. Ser. G. syenite. an 3.61 mt 3.25 
ne 11.64 il 3.50 China. Indo-Ch., I (1), 1, 

np 1. 34 p. 229, 1912. 

58 (I)Il.6.1.4. or 33.36 nc 7.85 Minumurra River, J. C. H. Min- Jaquet, Card, and Tinguaite. 
nb 25.94 di 4, 31 Kiama, New gaye. Harper, Rec. G. S. no 23.71 ol 0. 24 
lll 0.68 mt 1.39 South Wales. <' N. S. W., VIII, 

p. 41, 1905 . 

.. 
59 II.611.1.4. or 30.58 uc 5.08 Sii)al Hill, C. A. Cotton. C. A. Cotton, Phonolite. nb 22.01 di 11.20 unedin, Tr. N. Z. Inst., XLI, no 24.19 wo 0. 23 

lll 0. 23 mt 4.64 New Zealand. p. 121, 1909. 
il 0.61 

GO II.6(7).1.(3)4. or 33.36 ac 16.63 Black Point, P. Marshall. P. Marshall, Phonolite. ab 11.26 ns 0. :~7 Rarotonga Island, Tr. N. Z. Inst., XLI, ne 25.42 di 8. 77 
wo 1. 74 Cook Islands. p. 99, 1909. 
il 1. 52 

61 11II .G.l.4. or 27.80 di 4. 42 Gazelle Harbor, R. Reinisch. R. Reinisch, Phonolite. nb 28.30 wo 8.47 Kerguele1i D. Tiefs. Exp., X an 0. 56 mt 5.34 
no 23.00 Island. (3), p. 64, 1908. 

62 (I)II.6.1:11 .4. or 28.91 di 7. 78 Observation Hill, G. T. Prior. G. T. Prior; Hornblende nb 30.39 wo 0. 93 Ross Island Nat. Ant. Exp., I, trachyte. an 4. 73 mt 2.09 
S. Victoria Land, ne 21.58 il 2. 58 p. 119, 1907 ,. 

lun 1. 44 Antarctica .. 

SUBU.ANG 5. PERSODIC. AGPAOSE. tH. S. \VASHINGTON, 1917.) 

l_. 
II/'6.1. 115. or 6.12 uc 14.32 N unasarnak, C. Christensen. N. V. Ussing, Arfvedsonite ab 52.40 ns 0. 85 Tunugdliarfik, G. Julhb., lujavrite ne 13.35 di 1. 73 

ol 9.38 Ilimausak region, p. 175, 1911. (agpiiite). 
il 0.61 Greenland. · 

SUBRANG 2. DOPOTASSIC. VICOSE. (H. S. WASHINGTON, 1906.) 

l II. 6. 211.211 • or 40.03 di 15.46 Monte Cavallo, H. S. Washing- H. S. Washington, Leucite Incorrect in nn 16.96 ol 5. 74 n. Orvieto, ton: R. C. R., p. 101, tephrite. J.G., V, lc 3.49 mt 3. 7l 
nell. 36 il 2. 28 Italy. 1906. p. 370, 1897. 

ap 1. 01 In W.1'., p. 297. 

2 (I)II.(5)6.112.2. or 61.72 di 7.98 Monte FogEano, H. S. Washing- H. S. Washington, Vicoite nb 0.52 ol I. 97 
an 9.45 mt 2.32 Vico Volcano, ton. R. C. R., p. 92, (leucite 
ne 13.06 il I. 52 n. Viterbo, 1906. tephrite). 

ap .0.34 Italy. 

a ll.G".2.2. or 39.48 di 12.10 Poggio Cotognola, H. S. Washing- H. S. Washington, Leucite , an 13.62 wo 1.04 
lc 12.62 mt 5.80 n. Bracciano, ton. R. C. R., p. 97, tephrite. 
ne 11.93 il I. 52 Italy. 1906. ap o. 67 

4 II.6(7).2.2. or 35.03 di 17.71 Madonna del H. S. Washing- H. S. Washington, Leu cite null. 40 WO 0.35 
Ic 16.13 mt 4.87 Riposo, ton. H. C. R., p. 97, tephrite. 

D ne 9. 09 il 2.13 Bracciano, . 1906. hm 1.44 Italy. ap 1. 01 

or 37.53 di 5. 69 I 

• 5 11II.6(7).2.2. nn 16.96 ol 4. 22 Monte San Antonio, H. S. Washing- H. S. Washington, Vicoite 
lc 19.84 mt 3.48 n. Rocca Mon- ton. R. C. R., p. 92, (leucite ne g. 66 il I. 37 fin a, Italy. 1906: tephrite). up 1. 01 

---



564 CHEMICAL ANALYSES ,OF IGNEOUS ROCKS. 

CLASS. II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. ESS~XASE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

------- ---· --- ------------- ---------
1 49.70 18.45 3.39 4. 32 2.32 7.91 5.33 4.95 1. 09 0. 25 1. 33 0.40 trace 99.44 

.A 2. II .828 .181 . 021 .060 .058 . 141 .086 .053 . 017 .003 -

2 52.05 15.02 2.65 5.52 5.39 8. 14 3. 17 6.10 0.35 0.47 0.21 trace SO a 0.02 100.03 
Cl o. 24 

1. I 
BaO 0.42 

.868 . 147 . 017 .076 . 1a5 . 145 . 051 .065 .006 .001 - SrO o. 28 A 

51.94 15.78 4.07 3. 17 3.'48 6.04 3.44 7. 69 2. 17 0.39 0. 59 trace SO a o. 29 99.83 
CI 0.08 

L. I .866 .155 .026 .044 .087 .108 .055, .082 .005 .004 
BaO 0.42 
SrO 0.28 

A 

4 52.53 19.05 4. 77 2. 10 l. 99 5.75 4.03 7.30 1. 49 0. 13 0.07 '0. 28 0. 13 C02 o. 27 100. 17 2.719 
BaO 0.09 

A 2. n: .876 .187 .030 .029 . 050 .103 .065 .078 .001 . 002 . 002 SrO 0.19 

5 50.49 15.83 6. 11 3.04 3.38 7.99 3.12 6.86 l. 20 0.29 0.92 0.42 0. 11 'C02 0.07 99.83 2. 849 

A 2. II .842 . 155 .038 .~2 .085 . 143 .050 .073 .012 .003 . 002 

6 51.83 18.25 4. 26 l. 46 3. 28 4.08 4.68 5. 75 3.15 0. 27 0.86 0. 55 trace C02 0.43 99. 70 2.621 
BaO 0.43 

2. II .864 . 179 .027 .020 .082 .073 .076 .062 .011 . 004 - SrO 0.42 A 

7 47. 8 20.1 6. 7 0.8 1.1 5.4 5.5 7. 1 2.4 0. 7 0.8 SO a 0.4 99.3 
BaO 0.8 

B 2. III . 797 . 197 .042 . 011 .028 . 096 .089 .075 .009 .012 

8 50.92 20.60 ~.43 l. 25 .0. 53 5. 16 5.60 7.50 4.97 0.34 trace 0.36 SOa 0.45 100.22 
Cl 0.11 

·2. II A .849 . 2'02 .015 .018 . 013 .092 .090 .080 .004 - .005 

9 52. 24 18. 53 2. 71 4. 63 3.96 8.49 2.99 6. 17 . 0.45 100. 17 2.73 

A 8. III .871 . 182 .017 . 064 .099 . 152 .048 .066, 

1.0 53.50 20.05 l. 10 2.48 2.54 5.42 5.32 8.02 0.50 0.33 0.15 Cl 0.36 99. 77 

A 2. II .892 . 196 . 007 .oa5 . 068 . 096 .085 .085 .0041 . 001 

I 

.1 53.13 19.90 l. 09 2.93 3.15 6.11. 5.92 6.63 0.54 0.42 trace Cl 0.33 100.15 

\2. n . 886 .195 . 007 .040 .079 .109 . 095 .070 .005 -
I. 

D 

.2 52.20 Hl.21 1. 20 3.25 3.34 6.55 5.75 6.65 l. 00 0.84 trace Cl o. 25 100.24 

•\2. TJ . 870 . 188 .008 .045 .083 :.117 .093 .071 .011 --

1 3 51.85 21.. 30 l. 85 3.32 l. 49 ().32 3.80 7.70 0.77 0.81 trace Cl 0.52 99.64 

\2. ![ .864 . 209 .01! .046 . 037 .113 .061 .082 .010 -

1 4 51. 7l 20.27 l. 57 3.26 2.21 6.66 4.91 7.39 0. 71 0.83 Cl 0.45 99.97 

A 2. II .862 .199 .010 .046 .'Oiiii .120 .079 .079 .010 

Q 
15 52. 10 115. 05 3.40 5.49 4.85 9.13 4.07 5.43 0.88 0.26 ::!.00.66 

A2. II . 868 .148 .021 .076 .121 . 163 .066 .057 .011 .002 
I 



No. Symbol. 

1 :rr.n.2.:{(•1). 

2 II(ITT) .111i. ~ .:{. 

· IL(5)fi.(l)2.:{(4) 

4 JI.(5)6.2.H. 

5 

li .li.().2.3.0 

7 

8 (l)JI.6.2.3. 

!) H. (5)1;.2(:1).11:{. 

10 1~ll.6.(l)2.:·L 

11 

12 :n.W1 .(1)2.3. 

13 

14 :U.fi.2.3.0 

15 II(III).6.112.:{. 

SUPERIOH. ANALYSES OF FRESH R.OCKS. 11.6.2.3. 

ORDER 6. LENDOFELIC. NORGARE-Continued. 

SUBRANG 3. SODIPOTASSIC. BOROLANOSE. (C. I. P. W., 1902.) 

Norm. Locality. Analyst. lieferenco. Rock name. 

l-------------1------------------l--------------l----------------- --1----------
or 29.47 <1117.98 
ah 11.00 wo 1.04 
unll.(i8 mt 4.87 
no 18. -16 il 2. 58 

ap 1.01 

or 3ti. 14 dl 24. 97 
ab 6. 81 ol 6. 0!) 
nn 8. (i2 mt 3. 94 
no 10. 79 ll 0. 91 

ap 0.34 

or 45. 59 di 16. 09 
ah 8. Ill ol I. !l9 
an 6.12 mt 6.03 
no 9. 66 il 0. 76 
th 0.57 ap 1.34 

Schoolhouse, 
Magnet Cove, 
Arlntnsas. 

Middle Peak, · 
Highwood Moun
tains, Montana. 

Shonkin Creek, 
Highwood Moun
tains, Montana. 

I 

H. S. Washing
ton. 

K H. Hurlbut. 

Vil. M. Bradley. 

or 43. 37 di 10. 86 
ah 11. sa woo. 23 
an 12. 23 mt 6. 96 
no 12.21 il 0.15 

Kruger Mountain, I M. F. Connor. 
0 ka.nagan Ran15e, 
British Columbia.. 

ap 0.67 

OJ' 40.59 di 18.36 
ab 7.07 WO 1.86 
an 8.90 mt 7.42 
no 10. au il' 1. 82 

Kruger :Mountain, 1\{ :F. Connor. 

hm 0.96 
an 1.01 

Okcmagan Range, 
British Columbia,. 

01' 34.47 di 14.47 
ah11.53 ol 1.05 
an11.40. mt 2.09 
110 15. a4 il 1. 67 

Rock Creek M. Dittrich. 

hm I. 76 
ap I. 34 

Chonolith, Mid
way Mountains, 
British Columbia. 

~b 4~: ~~ ~vio ~: gg Lake Borolan, 
an 9.17 mt 3. 25 Assynt, 
no 24. 42 il 1. 37 Scotland. 

hm 4.48 

or 44. 48 di' 3. 78 
ab 7.07 WO 4. 29 
anlO. 5(1 mt 3. 48 
JlO 20. 02 il 0. 61 
th o. 85 

Kubatschka 
Mountain, 
n. Praskowitz, 
Bohemia. 

or S6. 70 dl 19.04 San l\fartino, 
~!~ 1 ~: ~g ~~t :: ~~ Vi co Volcano, 
no 10.51 n. Viterbo, 

Italy. 

or 47. 2(1 di 13.93 
ab a. 14 ol 1. 97 
an 8.62 mt 1.(12 
no 21. 02 il 0. 61 
hi 0.59 ap o.a4 

01' 3!.i. 92 di 16. 62 
ab (1. Sl ol 2. 57 
an 9. 7.3 mt 1. 62 
no 21. 87 il 0. 76 
hi 0.59 

Monte Somma., 
Italy. 

Pollena Ravine, 
:Monte Somma, 
Italy. 

or 39.48 ~: 1i: ~~ Monte Somma, 
~!i ~: ~~ mt I. 86 ltaJy. 
no 23. 71 il 1. 67 
hi 0.47 

or 45.59 di u. 7(1 
nb 1. 57 ol o. 99 
an 20. 29 mt 2. 78 
no 14. 48 il 1. 52 
111 0,82 

or 43. :Ji di IH. 51 
an 13. 07 ol 0. 66 
lc 0.44 mt 2.32 
ne 20. 7a il o. 52 
hi o. 70 

or 3l. 69 di 29.42 
ab 8.:38 ol 2.(17 
nn 6. 95 mt 4. 87 
no 14.20 il 1.1\7 

ap 0.07 

l\·t:onte Somma, 
Italy. 

Monte Sonim~, 
Ita.ly. 

Vulcanello, 
Vnlc_auo, 
Aeohan Islands. 

J. IT. Player. 

A. Pelikan. 

G. Aichino. 

Pisani. 

Pisani. 

Pisani. 

Pisani. 

Pisani. 

Pisani. 

H. S. Vilashington, 
H. G. S. A., XI, 
p. 399, 1900. 

L. V. Pirsson, 
U.S. G. S. B. 2:n, 
p. 92, 1905. 

L. V. Pirsson, . 
U. S. G. S. B. 237, 
p. 139, 1905. 

R. A. Daly, 
Can. a; S. Mom. 38 
(;1), p. 451, l!H2. 

R. A. Daly, 
Can. G. S. Mem. 38 
(1), p. 450, 1912. 

H. A. Daly, 
Can. G. S. M:em. 38 
(1), p. 40.5, 1912. 

Shonkinite 
(covite). 

Basic 
syenite. 

Syenite 
porphyry. 

Biotite
melanite
nephelite 
syenite. 

Malignite. 

Rhomben 
porphyry. 

Horne and Teall, Borolanite. 
Tr. R. Soc. Edin., 
XXXVII(1), p. 178, 
1893. 

A. Pelikan, 
'J'. M. P. M., XXV, 
p. 122, 1906. 

V. Sabatini, 
Vulc. Cim., p. 50(), 
1912. 

A. Lacroix, 
Nouv. Arch. Mus. 
(4), IX, p. 146, 
1907. ... 

A. Lacroix, 
Nouv. Arch. Mus. 
(4), IX, p. 137, 1907. 

A. Lacroix, 
N ouv. Arch. :Mus. 
(4), IX, p. 137, 1907. 

.A.. Lacroix, 
Nouv. Arch. Mus. 
(4), IX, p. 131, 1907. 

.A.. Lacroix, 
Nouv. Arch. Mus., 
(4), IX, p. 153, 1907. 

A. Lacroix, 
C. R., CXLVII, 
p. 1454, 1908. 

Analcite 
phonolite. 

Leu cite 
tephrite. 

Microsyenite. 

Pollenite 
(trachyte 
pumice). 

Pollenite 
(trachyte). 

l~eucite 
tephrite. 

J_,eucite 
tephr:ite. 

Leu cite 
tephrite. 

565 

Remarks. 

Also in 
J. G., IX, 
p. 612, 1901. 

In W. 'f., p. 297. 

In W. T., p. 297. 

In W. '1'., p. 295. 

Center of mass. 
Gf. No. 32, 

II.5.2.3. 

In W. T., p. 297. 
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CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. ESSEXASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr: 

--- ----------- --- ------------
16 55.18 19.02 0.11 3.18 1. 08 8.83 4.68 5.61 1. 32 0.26 OA6 0.24 SOa 0.05 100.04 Cl 0.02 

A2. TI .. !.120 . 186 . 001 .044 .027 . 157 .076 .060 .006 .002 

17 50.15 15.86 2.44 5.39 5.30 8.40 4.13 5.00 l. 50 1. 00 0.86 100.03 

A2. U . 8:36 .156 . 015 . 075 .13 .150 . 066 .053 .01~ .006 

18 51.85 19.08 4.25 2.69 1. 48 5.81 4.46 6.61 0.55 0.47 0.66 l. 23 0.51 Zr02 none 100.40 
' Cl 0.21 

At. I . 864 . 187 .027 .038 .037 .104 .072 
F 0.10 

.070 .008 .009 .007 s 0.01 
Cr20a none 
BaO 0.17 
SrO 0.19 . 

19 50.18 17'. 82 4.04 3.89 2.88 7.19 3.29 6.65 0.96 0.55 0.76 0.'76 0.30 Zr02 none 100.01 
Cl 0.16 

Al.l .836 .175 .025 .054 .072 .129 .053 .005 .004 
F 0.02 

.071 .010 s 0.02 
Cr20a none 
BaO 0.25 
SrO 0.29 

20 48.66 17.69 4.66 4.40 3.03 6.43 3.93 6.10 0.80 0.58 0.81 0.79 1. 49 Zr02 none 100.19 
Cl 0.24 

ALI . 811 .173 .029 . 061 .076 .114 .063 .065 .010 .006 ·. 021 
F 0.16 
s 0.05 
Cr20a none 
BaO 0.16 
SrO 0.21 

~1 46.50 16.48 3.80 7.47 3.46 6.14 4.19 4.54 3.57 0.21 2.40 1.13 0.15 C02 0.28 100.40 2.765 
SO a none 

Al. I . 775 .162 . 024 .104 . 087 .110 . 068 . 048 . 030 .008 .002 Cl trace 
Cr20a none 
V20a trace 
NiO none , 
BaO 0.08 
SrO trace 

22 53.64 18.26 4.66 2. 72 1. 53 3.70 5 .. 51 5.86 3.73 0.12 99.73 

A3. III .894 . 179 ~ 029 .038 .038 .066 .089 .063 .001 

23 52.25 18.70 2.55 3.69 l. 78 3.95 5.10 6.62 2.75 .2.29 0.20 99.88 

A2. JI .871 .183 .016 . 051 .04.5 .Oil .082 .070 .029 .001 

HANG 2. DOMALKALIC. ESSEXASE. 

50.98 22.15 1.04 4.25 0.79 7.90 6.84 2.71 1.22 0.12 1. 38 0.38 trace C02 trace 99.76 2.82 
Cl trace 

1 

A 2. II .850 . 217 .006 .059 .020 . 141 .110 .029 .018 .003 -

' 

48.69 17.91' , ·g.o9 6.41 '3 ... 06 7.30 5.95 2.56 0.95 2.71 1.11 0.15 NiO 0.05 100.02 
t BaO 0.08 

2 

A 2. II . 812 .175 .019 .089 .077 .130 .096 .028 .034 .008 .002 

3 51.58 19.40 4.25 5.25 0.49 3.64 7.49 4.23 l. 02 0.35 0.15 0.20 C02 1.53 99.59 

A 2. II .860 .190 .027 .073 . 012 .065 .121 .045 .004 .001 .003 

47.94, 17.441 6.84 6.51 2.07 7.47 5.63 2.79 2.04 0.20 1.04 99.92 

2. II . 799 .1i1 .043 .0,90 .052 .133 .091 .030 .003 .007 

4 

A 

5 46.99 17.94 2.56 7.56 . 3. 22 7.85 6.35 2.62 0.65 2.92 0.94 trace BaO none 99.60 2.91 9 

A 2. u . 783 .176 .016 .105 .081 .140 .102 .028 .035 .007 -

53.34 17.92 2.27 5.51 1. 40 4.19 6.41 4.32 2.08 0.58 1. 60 0.44 0.17 Zr02 trace 100.46 2.68 
s 0.03 

6 6 

.A I. I .88'9 
BaO 0.09 

. 176 .014 .076 .035 .075 .103 . 046 .020 .003 .002 ,sro o.o6 

• Ce20a 0.05 
LiO trace 
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ORDEH 6. LENDOFELIC. NORGARE-Continued. 

SUBRANO 3. SODIPOTASSIC. BOROLANOSE-Conti_nued. 

I I 
No. Sympol. Norm. I Locality. Analyst. Reference. Rock name. Remarks. 

-- .... ~-- .. 
: 

1.(5)6.2.3. or 33.36 di 15.00 Mount Ankitsika, Not stated. A. Lacroix, Phonolite 
nl> 18. 8(1 wo 4.18 Madagascar. pers. com. breccia. an13. 90 mt 0. 23 

16 I 

no 11. 3() il 0.91 ·' 
ap o.u7 

I(IJ1).6:2.3. or 29.47 di 20.89 Gentungen, Hind en. C. Schmidt· Nehhelite ab 10.74 ol 6.83 Maros, in Sarasin, s onkinite. nn 10.29 mt 3.48 
no 12.92 il 1. 82 Celebes. Ins. Celebes,. 

a.p 2.02 IV, p. 24, 1901. 

17 I 

U.(5)6.2.B. or 38.92 di 6.45 G illinan River, E. '\V. Morley. J: P. Iddings, Vicoite Aiso in· al> 18. 8(i ol 1. 39 
an 12.51 mt 6. 26 n. Masin Ign. Rocks, (leucite Iddings and 
no 10.22 il 1. 22 Mount Mouriah, II, p. 622, 1913. tephrite). Morley, J. G., 

ap 3.02 Java. XXIII, 

18 // 

p. 233, 1915. 

1.(5)6.2.113. or 39.48 di 14.77 Gillinan River,_ E. \V. Morley. J. P. Iddings, J .. eucite Also in al> 7.34 ol 2.25 
an 14.18 mt 5.80 n. Masin Ign. Rocks, · tephrite. Iddings and 
11011.08 il 1. 52 Mount Mouriah, · II, p. 622, 1913. Morley, J. G., 

up 1.68 Java · XXIII, 

19 I 

p. 233, 1915. 

:£. 116.2.3. or 36.14 di 11.16 Gillinan River, E. \\T. Morley. J. P. Iddings, Leu cite Also in ab 9. 43 ol 5. 70 
l\ll 12.51 mt 6. 73 n. Masin, Ign. Rocks, tephrite. Iddings and 
no 12.78 il 1. 52 Mount Mouriah, II, p. 622, 1913. Morley, J. G., 

lip 2.02 Java XXIII, 

20 I 

p. 233, 1915. 

111 • (5)6.2.311
• 

or 2().69 di 8.44 Wallaya, H. P. 'White. G: W. Card, Mica lam pro-ab 17.55 ol 8.36 
an 12.79 mt 5.57 Camden, pers. com. · phyre. 
no 9. 80 il 4.56 New South Wales. 

ap 2.69 

2:1 J 

II. (5)6.(1)2.311. 
or 35.03 di 8.00 Porto Bello Penin- P. Marshall. P. Marshall, Ulrichi.te ab 26.98 ol 0.83 
an 7. 51 mt 6. 73 sula, Dunedin, Q. J. G. S., · (camp toni-
no 10.65 llp 0.34 New Zealand. LXII, p. 397, 1906. tic tingua-

ite). 

22 II 

II.(5)6.112.3. or 38.92 di 8.12 P~enoo Valley, Pisani. A. Lacroix Nephelite 
ab 18.86 ol 1.04 ahiti, B. Soc. G. Fr., syenite. an 8.!i2 mt 3. 71 I 

no 13. 0(1 il 4. 41 Society Islands. X, p. 97, 1910. 
ap 0.34 

23 // 

SUBlUNG 4. DOSODIC. ESSEXOSE. (C. I. P. W., 1902.) 

1 IIJI .6.2(3).4. or 16.12· di 13.00 Kakarsuak, C. Winther. N. V. Ussing, Essexite 
ab 24.89 mt 1. 39 
an 21.68 il 2. 74 n. Narsak, G. Julhb., porphyrite. 
no 17.75 ap 1.01 Ilimausak region, p. 208, 1911 ... -. 

Greenland. 

2 II."6.2.4. or 15.57 di 11.74 Mount Johnson, M. F. Connor. F. D. Adams, Olivine 
al> 28.30 ol 5.11 · Quebec. J·. G., XI, essexite. llll 14.18 mt 4.41 
no 11.93 il 5.17 p. 265, 1903. 

ap 2.69 

3 (I)II.116.(1)2.4. or 25.02 di 0. 71 Hotspur, 1\fon- l\f. F. Connor. Adams and Barlow, Nephe1ite 3.4~~r cent ab 35.11 ol 5.15 mouth Township, Can. G. S. Mem. 6., syenite. c Cite as an 6.67 mt U.26 
no 15.:H il 0. 61 Ontario. p. 264, 1910. inclusions. 

ap o. 34 

4 IJ.'16.2.4. or 16. ()8 di 13.82 Salem Neck, M. Dittrich. H. Rosenbusch, Essexite. Ti02 low? 
ab 26.20 ol 3.06 Essex County, Elein. Gest., 1898, In W. T., p. 299. an 13.94 mt 9.98 
no 11.64 il 0.46 l\f assach usetts. p. 172, 

ap 2. 35 

5 li11.6.2.4. or 15.57 <1116. 24 Salem Neck, H. S. Washing- H. S. WMhington, Easexite. In:W. T., p. 299. 
ab 18.86 ol 5.31 Essex County, ton. .T. G., VII, an 12.79 mt 3. 71 
no 18.74 il 5.32 Massachusetts. p. 57, 1899. 

ap 2.35 

6 11.(5)6.(1)2.4. or 25.58 di 8. 88 Big Hill Canyon, W .. F. Hille- W. Cross .. Essexite. 
ab 33.54 ~t ~: g1J' Rio Grande, brand. u. s. G. s. B. 228, an 7. 51 
ne 11.08 il 3. 04 Trans Pecos, p. 75, 1904. 

ap 1. 01 , TexaB. 



No. Si02 -Al20 3 Fe20 3 

------
7 48.23 17.43 2.77 

AI. I .804 .171 .017 

8 47.67 18.22 3.65 

A3. III . 795 .179 .023 

9 54.88 18.53 2.93 

AI. I . 91.5 .182 .018 

10 54.43 19.01 2.85 

AI. I .907 .186 .018 

11 54.34 19.23 3.19 

AJ. I .906 .189 .020 

12 I 51.42 19.40 3.74 

A 1. I .857 .190 .023 

3 51.19 21.16 2.85 

A I. I .853 . 207 . (J18 

1 4 54.40 19.62 2. 10 

B 2. rn .907 .192 . 013 

5 44.22 13.78 5.26 

A 1. I . 737 . 135 .033 

.6 5:~. 12 20.48 5. 13 

A 2. II .885 . 201 .032 

7 55.11 20.08 2. 30 

A 3. Ill .919 .197 .014 

18 55.07 19. 57 3.38 

A 3.' III ;918 .192 . 021 

19 48.60 19. 89 2.97 
.. 

A 1. I .810 .195 .019 

20 51.91 19.58 6.39 

A a.m .865 .192 .040 

I 'U~. ::~ d~~MicAI~ ANALYSES ·oF ·IGNEous ROCKS. 

r:.'li'f':., 'CLASS II. DOSALA.NE-Continued . 

. . RANG 2. DOMALKALIC." · ESSEXASE-Continued. 

FeO MgO CaO Na20 K20 H20+ H20:_ Ti02 P20s 
----------------------

q.92 2.99 6.38 6.87 2. 78 2.84 0.54 2.00 0.69 

.082 0. 75 .114 .111 .030 .025 .00.5 

I 

3.85. 6.35 8.03 4.93 3.82 2.97 0.38 

.053 .1.59 .143 .080 .041 

1. 92 1.26 4.15 6.65 4.90 1. 75 0.38 0.93 0.27 

.026 .032 .074 .107 .052 . 012 I .002 

I 
·' 1.93 0.99 4.33 6.92 5.07 1. 68 Q.31. 0.96 0.25 

.026 .025 .077 .111 .054 .012 .002 

2. 11 l. 28 4.53 6.38 5. 14 l. 17 0.14 l. 09 0. 27 

.030 . 032 .081 .103 . 055 . 014 :002 

3.33 2.56 7.80 5.28 . 3. 96 0.49 0.04 1. 39 0. 53 

. 046 .064 .139 .085 .042 .018 . 004 

I 

5.43 2.31 2.34· .6. 79 4. 78 0.,54 0.08 1. 54 0.62 

.032 .. 059 .121 .087 .051 . 019 .004 

I 

2. 56 1.01 . 5. 33 7.21 4.88 3.23 0.43 0.21 

.036 .025 .095 .116 .052 .005 .001 

"7.02 7.51 8. 71 4.38 l. 7,7 2.83 0.34 2. 70 l. 18 

. 097 ·. 188 .155 .07l . 019 .034 .008. 

1. 50 1. 88 4.29 6. 20 4.88 2.25 0. 25 0.43 

.021 .047 .. 076 .100 .052 .003 .003 

3.87 1. 67 5.06 7.88 3. 16 0. ::59 

.054 . 042 .090 . 127 . 034 

3.42 '1. 68 . 5. 56 7. 10 3.34 0.38 

. 048 .042 .100 .114 .035 

5.76 1. 32 4.43 8.74 2. 26 1. 73 0.21 ]. 34 0.56 

.080 .033 .079 .141 .024 .017 .004 

2.30 0.54 5. 50. 7.70 3.32 "0. 50 1.56 0. 72 

.032 ~014 .098 .124 .034 .020 .005 

I 
MnO Inclusive. Sum. Sp. ::,rr., 

0.18 Zr02 0.04 99.97 2.742 s 0.08 
Cr20a none 

.003 V20s 0.04 
NiO trace 
BaO 0.08 
SrO 0.08 
Li20 trace 

0.28 100.15 

.004 

0.25 C02 0.13 99.85 

I 
Zr02 0.03 
SO a 0.36 

.004 Cl 0.14 
FeS2 0.10 
BaO 0.18 
SrO 0.11 

0.08 C02 0.14 
Zr02 0.04 100.12 
SOs 0.42 
Cl 0.22 

.001 FeS2 O.Oi I 

BaO 0. 21 
SrO 0. 21 

0.08 C02 none 99.77 2.68 Zr02 0.07 
SO a 0.07 

.001 Cl 0.28 
V20s. 0. 02 
BaO 0.24 
SrO 0.16 

0.23 C02 none 100.39 
Zr02 none 
s 0.03 

.003 BaO 0.21 

0.2::5 C02 none 100.03 
Zr02 none 
s 0.04 

.004 l3a0 0.11 

s 0.18 101. 16 2.626 

0.40 C02 0.37 100. 71 
Cl 0.03 
Cr20s 0.03 

. 006 V20s 0.03 
NiO trace 
BaO 0.10 
SrO 0.05 
Li20 trace 

SO a 0.14 100.59 2.674 
Cl 0. 28 

99.72 

99.50 

0.36 C02 1.10 100. 11 
803 0.10 
F 0.06 

. 00.5 s 0.01 
BaO 0.05 
Ce203 0. 59 

trace Cl trace 100.02 2. 713 s trace 

-
Cr20s trace 

·nao trace 
SrO trace 
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ORDER 6. LENDOFELIC. NORGARE-Continned. 

. SUBRANG 4. DOSODIC. ESSEXOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Hork name. Remarks: 

·---
()."2.'1. or 16.68 dl15.13 Near Big Mountain, W. F. Hille- '1'. W. Vaughan, Basanite. In W. T., p. 299. 

nh 23.84 ol 4. 18 Uvalde County, brand. U . .S. G. S. B. 168, tlll 8.34 mt 3.94 
ne 18.00 il 3.80 Texas. p. 61, 1900. 

up 1. 6!) 

7 n:. 

.G.211
/

14. or 22.80 di 18.84 Alabaugh Creek, G. Schneider. .T. E. Wolff, Theralite. In W. T., p. 299. 
nb 6. 29 ol 8.17 Crazy Mountains, U.S. G. S. B. 150, 1111 Hi: 12 mt 5.34 
no 19.31 Montana. p. 201, 1898. 

8 ll" 

.. 
or 28.91 dl 7. 91 Portland Mine, W. F. Hille- Lindgren and Latite ::r.(5)6.(J )2.'14. .. 
nb 35.11 wo 0.2.1 Cripple Creek, brand. ' Ransome, phonolite. nn 8.06 mt 3.23 .. 
no 9.66 il 1. 82 Colorado. U.S. G. S. P. P. 54, 
hi 0.47 hm0.32 p. 79, 1906. 
U1 0.57 np 0.67 

9 (J)I 

I .(5)6.(1)2.114. or 30.02 di 5.40 Bull Cliff, W. :F'. Hille- I 
Lindgren and J.,atite 

nb 33.01 wo 1. 86 
., 

an 8.06 mt 3.25 Cripple Creek, brand. Ransome, phonolite. 
no 11.36 iL 1. 82 Colorado. U. S. G. S. I). P: 54, 
hl 0. 47 hm0.64 p. 87, 1906. 
th 0.57 ap 0.67 

:10 (:L)] 

H.(5)G.2.U-1)4. or 30.58 di 6.91 Longfellow mine, W .. F'. Hille- \V. Cross, Nephelite In W. T., p. 263. 
tlb 31.44 wo ]. 04 Cripple Creek, brand. U. S. G. S. A. R. Hi, syenite. nn !J.l7 mt 3.94 
11011.08 il 2.13 Colorado. (II), p. 45, 1895. 
hl 0.47 hm0.48 

:u. (l) 

ap 0.67 

( 5)6.211 •114. or 23.35 di 13. 71 Ortiz Mountaii1s, ]v[. W. Ada.ms. I. II. Ogilvie, · Dim·it;e 
o.b 2:i. 58 ol 0. 48 east Of .T.G.,XVI, essexite . un1i.51 mt 5.34 
llO 11.36 il 2. 7-t Albuquerque, p. 235, 1908. 

ap 1. 34 New ~exico. 

12 II. 

' 
.. 6.211 .(H)4. or 28.36 di 8.42 Ortiz Mountains, M. W. Adams. I. II. Ogilvie, Diorite 

ab 18.86 ol 1. {18 east of . T. G., XVI, essex.ite . nn 19.18 mt 4. 41 
ne 14.48 il 1. !)8 Albuquerque, p. 235, 1908. 

hm0.80 New Mexico. 
ap 1. 34 

·.6.(1)2.4. or 28.91 di 9. 87 < :uesta de la P. Jan.nasr:h. F. Tannhauser, Trachyte 
nb 2fi. 72 wo 2.00 Camera, N . .T. H. B., XXII, tephrite. Ull (\.(67 mt 3.02 
llO 18.46 il 0. 76 Salta, p. 618, 1906. 

ap 0.34 Argentina. 

14 "II 

116.21'.4. or 10.56 di 18.38 Kid law, E. G. Radley. E. B. Bailey, Analcite 
o.h 20.44 ol 10.57 East Lothian, G. S. Scot. Mem. basalt. nn 12.51 mt 7. 66 
110 9.09 il 5.17 Scotland. E. Loth., p. 113, 

ap 2.69 1910. 

15 lL 

II.(t"i)6.2.114. or 28.91 di 3. 67 Bauza, R. Pfohl. F. Beeke, 'l'ephri tic In W. '1'., p. 2fi8 
nb 2!J.{i0 ol 2.10 Columbretes T. M.P. M., XVI, trachyte nnl3. 62 mt 4.18 
no 12.35 il 0.46 Islands, Spain. p. 168, 1896. 

hm2.24 

Hi (I) 

up 1.01 

J.(i."2.4. or 18.90 di 12.52 Stoksund, G. Forsberg. W. C. Brogger, Rhomben Pressed. 
ah 35.11 ol 2.38 Norway. Z. K., XVI, porphyry. Border of lens. un 10.01 mt 3. 25 
ne 17.04 p. 116, 1.890. In W. T., p. 2!)!:l 

17 "I 

116.2.4. or 19.46 di 13.05 Stoksund, G. Ji'orsherg. W. C. Brogger, Rhomhen Pressed. 
ah 36.16 ol 0. 83 Norway. z .. K., XVI, porphyry. Inner part of nn 11.95 ·mt 4. 87 
ne 12.78 p. 1] 6, 1890. lens. 

:u; JJ. 

In W. T., p. 299 

J.(i.2.4(5). or 13.34 di 2. 60 Byske, M. Dittrich. P. Quensel, Canadite C02 in prima 
nb 34.84 ol 6.:n Almunge, B. G. Inst. Un. ( nepbelite cancrinite. un 8.34 mt 4. 41 
110 21.16 il 2.58 Sweden. UpR., XII, syenite). 
cc 2.50 np 1. 34 p. 179, 1914. 

ll) "I ry 

"6.".:l..1. or 18.90 di 3.03 Kn.uling, l\L Rcheidt. II. Lenk, Phonolite. In W. T., p. 2!)9 
ub 37.20 WO 3. 83 Rhongebirge, Vh. Ph. Med. Ges. an 9.45 mt 2. iS 
ne 15.05 il 3.04 Germany. \Vurzb., XXI, 

hm 4.48 p. (36), 1887. 
a 1. 68 I 

20 n. 

p 
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CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. E88EXAS~-Continued. 

I 

N6. Si02 Al20 3 Fe20 3 FeO MgO CaO. Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr.l 

--- --- ------- --- ------------
21 51.40 18 .. 54 2.85 4.69 l. 35 7.25 6.72 4.40 0.68 0.12 0.55 0.69 0.46 C02 0.20 100.20 2.745 

~ps } 0.30 

A2. II .857 .182 .018 .. 065 .034 .130 .108 .047 .007 .005 .007 

22 50., 50 17.71 5.41 4.02 3.33 7.91 5.52 3.02 0.45 1.91 0.92 100. 70 2.855 

A2. Ir .842 . 174 .034 . 056 .083 . 141 .089 .032 .024 . 006 

2~ 50.26 20. 91 0. 19 4.44 l. 22 j 3. 84 7.76 4.84 3.99 2. 10 0.31 99.86 

A2. II .838 . 205 .001 . 061 .030 .068 .125 .051 .026 .002 

24 47. 76 18.93 3.34 5.18 4.80 7.45 5.87 3. 29 l. 01 0.98 0.52 0.50 80s 0.42 100.05 
Cl trace 

A2. II . 796 . ,186 . 021 :-072 .120 .133 .095 . 035 . 012 .004 . 007 
* 

2ii 47.04 18. 53 4.04 3.47 2.75 9.02 5.46 4~ 73 0.87 0.35 l. 30 0.68 .co2 0.20 100.80 
Zr02 0.16 
80s I. 25 

~ 784 Al. I .182 :025 . 049 .069 ·.161 .088 .050 .016 .005 Cl 0.41 
8 0.12 
BaO 0.22 

2(i 49.08 17.38 5.83 6.05 3.70 7.41 5.84 2.16 n. d. 2. 12 0.19 99. 76 

A2. II .818 . 170 .036' .084 .093 .132 .094 .023 .027 . 001 

27 49. 15 17.86 1.07 10. 77 3.24 6.57 5.49 2. 99 l. 21 0.83 0.99 0.75 C02 trace 100.92 2. 790 
Cl trace 
8 trace 

B2. III . 819 .175 .007 .150 .081 . 118 .089 . 032 .010 .007 . 011 (100. 22) 

2~ 49.90 19. 89 2.55 4. 78 5.05 7. 21 5.60 3. 74 0. 19 0. 13 0.93 trace 99. 97 

A:i. III .832 .195 .016 .066 .126 . 129 .090 .040 .012 -

2H 48.:35 19.94 2.48 5. 25 5. 15 ' 7. 98 5.47 3.99 0. 22 0. 16 0. 12 0.84 trace 99.95 

A2. H .806 . 195 .016 .073 .129 . 14:3 .089 . 042 .002 . 006 -

HO 52.82 21.13 2.41 2. 74 -1.09 5.30 7.22 5.34 0. 63 0. 13 0.86 0.36 80a 0.39 100.65 Cl 0.23 

A2. n .880 . 207 . 015 .038 . 027 .095 .116 .056 .011 . 003 (100. 35) 

:n 51.10 21.10 0.90 5.5'8 2. 81 5.35 6.35 4. 21 0.87 l. 38 Cl trace 99.65 
: r 

A :l III .852 . 207 .006 .078 . 070 .096 .103 . 045 .017 

3 2 4.7. 34 16.28 5.82 4.89 3.51 9.50 4. 89 3.34 0.20 0. 12 2.83 l. 01 80s 0.43 100. 20 

A2.11 . 789 .160 .036 .068 .. 088 .170 .079 . 035 .035 .007 

3 3a 46. 66 -18.57 2. 14 7.48 2.93 7. 93 6.49 2. 79 0.70 0.20 3,00 0.40 0. 19 99. 48 

A 2.11 .778 .182 .013 .104 .073 .141 .105 . 030 .038 • OG3 .003 

3 4 46.60 16.79 3.87 7.58 2.88 7.85 5.18 3.31 . 3. 04 l. 76 1.76 100.62 

A 2. II . 777 .165 .024 .106 .072 .. 140 .084 .035 .022 . 012 

3 5 51.31 20. 70 3. 10 2. 50 l. 02 3.57 6.50 5.38 3.85 99.85 
0 

A3. P1: .855 . 203 . 019 .035 . 026. .·064 . 10.5 . 057 
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ORDER 6. LENDOFELIC. NORGARE...:..Continued. 

SUBRANG 4. DOSODIC. ESSEXOSE-Continucd. 

---,--
No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-------
21 II .6.(1)2.4. or 26.13 dl 19.00 Schlossberg, F. Hanusch. J. E: Hibsch, Hauyne 

ab 18. 34 .wo 0. 46 Grosspriessen, T. M.P. M., XXI, tephrite. an 7.51 mt 4.18 
no 20.73 il 1. 06 Bohemia. p. 167, 1902. 

ap 1. 68 

22 II .(5)6.2.4. or 17.79 di 14.69 Rongstock, R. Pfohl. J. E. Hibsch, Dolerite Cf. No. 43, 
ab 29.08 ol 1. 05 Bohemia. T. M.P. M., XV, ( essexite). II.5.3.3. an 14.73 mt 7. 42 
no 9. 51 il 3. 65 p. 487' 1895. In W. T., p. 299. 

hm 0.32 
up 2.02 

I 2:-3 "I I.611.(1)2.4. or 28.36 dl 7. 45 Viezzena, J. A. Ippen. J. A. I~J?en, Tinguaite 
ab 18.86 ol 2. 78 ·Predazzo, Sb. 71en. Akad., porphyry. an 8.06 mt 0. 23 
no 25:28 il 3:95 Tyrol. cxi, I, p. 275, 1902. 

ap 0. 67 
' 

24 II .6.211 .4. or 19.46 di 13.25 Schanhi.ibel, K. H. Scheu- K. H. Scheumann, Hauyne 
ab 14.67 ol 8.45 Polzen District. mann. Abh. Sachs. G~s. trachy-an 16.96 mt 4.87 
no 17.61 il 1. 82 Bohemia. · W.,XXXII, dolente. 
th 0. 71 ap 1.34 p. 758, 1913. 

25 II .H.211.(3)4. or 27.80 dl 16.89 Rio Nocelletto, H. S. Washing- Not published. Hauyno-
ab s.as WO 0.12 Monte Vulture, ton. phyre. an 18.85 mt 5.80 

0 
no 14.20 il 2.43 Italy. · 
hl o. 70 o.p 1.68 
th 2.27 

2() n "."().2.4. or 12.79 di 16.87 Eruption of.Jan. 25, F. S. Starrabbia. F. S.- Starrabbia, Basalt sand. 
ab 28. ao ol 2.88 1911, Mount Etna, At. Ac. Gioen. (5), an 14.73 mt 8. 35 
no It. an it 4.10 collected at Cata- IV, No. XXII, 

ap o.:l4 nia, Sicily. p. 22, 1911. 

27 II . (5)().2(3).4. or 13.34 di 7.80 Ribeira de ·Not stated. H. Rosenbusch, Diabase K,O incorrect 
ab 27.77 ol 17.37 Massapez, Elem. Gest., (esse xi te). ln Z. D. G. G., an 17.24 mt I.U2 · 
no 10.22 il I. 521 Madeira. p. 433, 1910. LXIV, p. 399, 

ap 3. 25 1912. 

28 II .6.211 .4. or 22.24 di 14.30 I Gediz River, H. S. Washing- H. S. Washington, Leu cite In W. T., p. 299. 
ab 13.62 ol 7. 74 n. Kula, ton. J. G., VIII, kulaite. an 18.07 mt 3. 7l 
no 18.18 it 1. 82 Asia Minor. p. 613, 1900. 

2!l II .6.211•114. or 23.35 di 13.22 Kula, H. S. Washing- H. s. ·washington, Kulaite In W. T., p. 299. 
ab 9.43 ol 9.01 Asia Minor. ton. J. G., VIII, (hornblende an 17.79 ·mt 3. 7l 
no 20. Hi il 0.30 p. 613, 1900. basalt). 

Q ap 2.02 

30 (I )II.6.2."4. or 31.14 di 8.80 Mount .Ankitsika, · Not stated. A. Lacroix, Phonolite. 
ab 20.96 WO 0.35 Madagascar. pars. com. an 11.95 mt 3.48 
no 19.31 ii 1. (\7 
hi 0.35 ap 1.01 
th o. 71 

31 II .6.2.4.0 or 25.02 di 8.53 Nosy Komba, Pisani. A. Lacroix, CoVite. 
o.b 18.34 ol 7.38 Madagascar. Mat. Min.l\1'ad., I, an 16.40 mt 1. 39 
no 19.31 il 2.58 p. 32, 1902. 

I 

32 II (III).''6.2".4. or 19.46 di 19.01 Kasige, Boiteau. A. Lacroix, Hauyne 
ab 18.86 wo 0.93 Itasy, C. R., CLVI, andesite. au14.18 mt 7.66 
ne 10.79 il 5.32 Madagascar. p. 179, 1913. 
th o. 71 hm 0.48 

ap 2.35 

33 II 11 .611 .2.4. or 16.68 di 19.72 Domain, H. S. Washing- J. P. Iddings, Nephelite, Unpublished. 
ab 13.62 ol 3. 7(\ Auckland, ton. pers. com. basanite. nn 13.07 mt 3.02 
cc 22.44 il 5. 78 New Zealand: 

ap 1. 01 

34 II 11.6.2.4. or 19.46 di 12.46 Auckland, P. Marshall. P. Marshall, Nephelinite. 
ab 20.96 ol 6.58 New Zealand. Tr. N. Z. Inst., an 12.79 mt 5.57 
no 12.50 il 3.34 XLIV, p. 307, 1912. 

ap 4.03 
/ 

35 (I )1!.6.2. (3)4. or 31. (19 di 4.97 Papenoo Valley, Pisani. A. Lacroix, Nephelite Fresh? al.l22. 53 ol o. 21 Tahiti, B. Soc. G. Fr., X, syenite. an 11.40 mt 2.55 
nc17.61 il 3.65 Society Islands. p. 100, 1910. 

hm 1. 2R 
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CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKAI.IC. E8SEXA8E-Continued. 

I 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. 
I 

Sp.gr.1. 
--- --- --------------------

36 49.52 19.40 2.08 5.15 2.12 6.51 7.15 3.85 0.50 3.30 803 o. 41 100. 14 
CI 0.15 

A2. II .825 . 190 . 013 .072 .053 .116 .116 . 041 . 041 

37 46. 10 19.91 2. 75 5.02 3.30 6.95 6. 10 3.62 2.90 3.02 0. 25 99.92 

A2. II . 768 ·. 195 .017 .069 .083 . 124 .098 . 038 .038 . 002 (100. 01) 

I 
38 48. 70 19. 12 2.40 4. 77 1.54 6. 25 7.83 3.45 2. 80 2.37 80s o. 83 100. 19 

I CI 0.10 

A2. II .812 . 187 . 015 . 067 . 039 .112 .126 .037 .030 

39 46.25 19.00 4.65 3. ()0 2.20 6:61 6.10 3.62 4.38 2.78 80a 0.55 99.99 
CI 0.25 

A2. li . 771 . 186 .029 . 0:30 . 055 . 118 .098 .038 .035 

4 0 48 .. 64 17.04 3.32 6.14 2.58 5. 79 7.16 3.02 3.20 2.06 803 0.04 99.19 
Cl o. 20 • 

B2. III .811 .167 .021 .085 .065 .104 .116 '.032 .026 (99. 21) 

4 1 55.,93 19.61 1. 75 6.32 o:5o 3.53 7.75 3.67 0.19 0.10 0.64 0.12 0.13 100.24' 

A 2. H . 9:l2 . 192 .011 .088 .013 .063 .125 . 0:39 .008 .001 .002 

4 2 45. ()1 15.70 6.17 7.29 4.84 6.34 5.06 2,67 2.34 3.48 trace 8n02 trace 99.50 2,87 

3. III . 7(i0 . 154 .039 . 101 . 121 .113 .0821 .029 .044 -
I 

A 

-
RANG 3. ALKALICALCIC. 8ALEMA8E. (C. I. P. W., 1902.) 

1 47.64 18.67 3.51 5.84 3.92 8. 341 2.31 7.10 n. d. 0.77 0.80 0.18 BaO o. 76 
! 

99.84 : 

A 2. li . 794 .183 .022 . 081 .098 .149 .037 . 076 .010 .006 .003 . 
46.08 20.40 2.12 3.27 6.30 8.48 2.07 6.72 1. 70 0.06 1. 39 f 19 0.19 Zr02 none 100.40 

Cl 0.10 2 
F 0.09 

A 1. I . 768 . 200 .013 .046 .158 .152 .034 .074 . 017 .008 . 003 s 0.06 
Cr20a none 

I 
BaO 0.11 

I 8r0· 0.07 
I 

RANG 3. ALKALICALCIC. 8ALEMASE. 

,, 
s:·32 3. 51 I I 

I. 45.06 20.95 6.23 2.84 3.31 4.09 3.98 0.30 1. 25 0.66 100.50 

A 2. II . 751 . 205 . 0~{9 .039 .083 .148 . 056 . 043 .016 .Q05 I 
I 

47.73 17.93 4.47 4.58 4.27 9.59 3.62 4.81 0.44 0.24 0.86 Q.52 0.96 Zr02 none 100.57 
Cl 0.17 2 
F 0.07 

A l.I . 796 . 176 .028 . 0()4 .107 . 171 .058 .051 .011 .004 . 014 8 0.04 
Cr20a none 
BaO 0.10 
8r0 0.17 

: 

46.60 16.7:3 4.17 4. 78 4.65 10.82 2.62 5.47 0.71 0.45 0.95 '1. 50 0.41 Zr02 none 100.46 
Cl 0.08 
F 0.17 

A t.I .777 . 164 .026 .067 .116 . 193 .042 .O.'i9 .012 .011 .006 8 0.01 
Cr20a none 
BaO 0.21 
SrO 0.13 

I : ~ -------
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ORDER 6. I.JENDOFELIC. NORGARE-Continued. 

SUBRANG 4. DOSODIC. ESSEXOSE-Continued. 

---- ·-- --·----

No Symbol. Norm. Locality. Analyst. Reference. Rock na.me. Remarks. 

.... ·-· ----- -
IJ.(i.2.4.0 or 22.80 di 15.92 Papenoo Valley, Pisani. A. Lacroix, Hauyno-

ab 17.55 WO 0. 58 Tahiti, B. Soc. G. Fr., X, phyre. an 11.12 mt 3.02 
J\0 21.44 il 6. 23 Society Islands. p. 115, 1910. 
hi 0.23 
th o. 71 

Jl.li.2A.0 or 21.13 di 12.79 Pa~enoo Valley, Pisani. A. Lacroix, Camptonite. Inclusion in 
ab 12.05 ol 2.92 'Iahiti, B. Soc. G. Fr., X, camptonite. an Hi.40 mt 3.94 
ne 21. 30. il 5. 78 Society Islands. p. 109, 1910. 

ap 0.67 

Hli 

'I 

I l.l.H 11• 112.4. or 20.57 di 13.88 Vairao, Pisani. A. Lacroix, H_auyno-
ab 19.91 wo 1. 74 Tahiti, B. Soc. G. Fr., X, phyre. an 10.01 mt 3.48 
ne 21.58 il 4.56 Society Islands. I p. 115, 1910. 
hi o. 23 I th I. 42 

:H.(i.2.4.0 or 21.13 di 11.88 Vairao, Pisani. A. Lacroix, Hauyno- Fresh? 
ab 17.55 WO 0.35 Tahiti, B. Soc. G.,Fr., X, phyre. an 1{}.68 mt 3.48 
ne 15.48 il 5. ~{2 Society Islands. p. 115, 1910. 
hi 0.41 hm 2.24 
th 0.99 

li.(i.(l)2.4. or 17.79 di 18.67 Arne, P. Marshall. P. M~ushall, Hauyno-
ab 23.06 ol 1. 73 Tahiti, Austr. A. A. S., phyre. an 6.12 mt 4.87 
ne 19.60 il 3.95 Society Islands. XIII, p. 197, 1912. 
hi 0.35 

11H.'1fi.(l)2.4. or 21.68 di 7. 77 Scott Island, G. T. Prior. G. T. Prior, Trachy-
ab 39.56 ol 5.05 S. Victoria Land, Nat. Ant. Exp., I, dolerite. nn 7. 78 mt 2.55 
ne 14. 0(1 il 1. 22 Antarctica. p. 114, 1907. 

ap 0.34 

40 

II(III).6.2.4. or 16.12 di 15.41 Franklin Island, G. T. Prior. G. T. Prior, Basalt. In W. T., p. 343. 
ab 20.96 ol 5.12 S. Victoria Land, Min. Mag., XII, an 11.95 mt 9.05 
no 11.93 il 6.69 Antarctica. p. 80, 1899. 

41. 

SUBRANG 2. DOPOTASSIC. 

1 II.fi.(2)H .2''· or 31.14 di 13.38 Eruption of April, R. V. Mat- H. J. Johnston-Lavis, ''Lava'' Three decimals 
an 19.46 ol 7.39 1906,. M:ount. teucci. Tr. R. Dubl. Soc., (leudte BaO high? ic 8. 72 mt 5.10 
ne 10.51 il 1. 52 Vesuvius, Italy. IX, ~· 166, 1909. tephrite). 

ap 2.02 

2 II.011 .3.2". or 22.80 di 7.26 Gentungen, E. W.Morley. J. P. Iddings, li.,ergusi te. Also in 
an25. 58 ol 10.56 Pic de Maras, Ign. Rocks, II, Iddings and ic 14.39 mt 3.02 
no 9.66 il 2:5s Celebes. p. 627' 1913. Morley, J. G. 

ap 2.69 XXIII, 
I 

p. 242, 1915. 

SUBRANG 3. SODIPOTASSIC. 
: 

'I.(5)6.3.B. or 23.91 di 5.40 Ledmore River, A. Gammell. A. Gammell, Ledmorite 
ab 11.79 ol 4.06 Assynt, Tr. Edin. G. Soc., (melanite an29.47 mt 5.34 
ne 9.51 il 2.43 Scotland. IX (5), p. 419, 1910. syenite). 

hm 2.56 

1 1 

ap 1. 68 

'I(III).6.(2)3.3. or 28.36 di 20.43 Near Ra:)l, . E. W. ·Morley. J. P. Iddings, Vicoite Also in 
ab 3.93 ol 4.33 Mount ouriah, Ign. Rocks, II, (leu cite Iddings and an 18.63 mt 6.50 
ne 14.34 n 1. 67 Java. • p. 622, 1913 .. tephrite). Morley, J. G., 

ap 1. 34 XXIII, 

2 1 

,. p. 233, 1915. 

I(III).6.(2)3."3. or 32.25 di 20.76 Near Ragou, E. \\7• Morley. J.P. Iddings, I,eucite Also in 
an17. 51 ol 4.51 Mount Mouriah, Ign. Rocks, II, tephrite .. Iddings and lc 0.44 mt 6.03 
ne 11.93 H 1. 82 Java. p. 622, 1913. Morley, J. G., 

ap 3. 70 XXIII, 

3 I 

I I p. 233, 1915. 
! i ---·---- --
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. CLASS II. DOSALANE-Continued. 

RANG.3. ALKALICALCIC. SALEMASE. 

No. Si02 Al20 3 
Fe20 3 

· FeO 
I 

Na20 K20 H20+ H20- Ti02 PzOs MnO I· I MgO CaO Inclusive. Sum .. Sp. gr.l 
--- -----------------------

1' 51.26 23.78 1. 81 2. 70 1.96 8.00 6.72 2.16 0.55 0. 10 1. 65 0.10 100. 79 

A2. II .854 • 233 .011 .038 .049 .143 .108 .023 . 021 .001 

2 49.96 18.83 2.52 6.64 3.52 7.42 5.26 2.58 0.53 0.07 2.40 0.25 0.20 C02 none 100.18 
Cl truce 

A2. II .833 .185 .016 .092 .088 .132 . 085 .028 .oao .002 .003 

s 44.50 19.95 4.90 5.45 5.05 10. 21 4. 65 1.82 1. 66 2. 63 100.82 

A3. Ill • 742 .196 .031 .076 .126 .182 .075 . 019 .033 (101. 32) 

4 43.91 19.63. 4.16 5.55 5. 20 ! 9. 49 4.49 1. 51 0.53 3.80 0.32 0.07 C02 0. 51 99.81 
FeS2 0.64 

A2. II • 732 .192 .026 .077 .130 .170 .073 .016 .048 .002 . 001 

5 45.32 18.99 3.78 9.78 4.68 9.19 3. 78 2. 12 0.31 0.09 1. 94 99.98 2.975 

A3.'Ill . 756 .186 .023 .136 .117 .164 . 061 .023 .024 

6 50.47 18.73 4.19 4.92 3.48 8.82 4.62• 3.56 0.58 0.51 0.10 0.11 C02 trace 100.09 
Cl trace 

A2. II .841 .184 .026 .068 .087 .157 .074 .038 .006 .001 .002 

7 43.66 17.35 7.88 5.40 4.27 9.'39 5. 12 2.07 1. 21 1. 32 99.66 

A2.II • 728 .170 .049 .075 .107 .167 .083 .022 .015 .009 

8 45.62 18.17 1.28 8.30 6.48 9.43 4.22 1. 43 1 .. 54 0.47 2.09 0.71 0.3i) C02 none 100.09 
BaO trace 
SrO trace 

A2. II . .- . 760 .178 .008 .115 .162 .168 .068 . 015 .026 .005 .005 

9 44.50 20.31 2.27 8.84 3.90 11.44 3.70 1.64 1.40 0.31 1. 22 0.50 C02 trace 100.03 

A2. II . 742 .199 .014 .123 .098 .204 .060 .017 .004 .008 .007 

10 44.22 16.47 2. 94 10. 10 4.28 7.89 4.40 2.21 2. 77 3.32 1. 48 SO a 0.26 100.34 

A2.II . 737 .161 .018 .140 .107 .141 .071 .023 .042 .010 

' 

11 47.58 19.83 4.58 1.61 6.06 7.69 5.50 1.75 3.72 0.20 1. 40 99.92 2.89 

A3. Ill • 793 .194 .029 .022 .152 .138 .089 .019 .. 018 

12 50. 18 18.86 Q.48 7.80 3.54 10.81 4.92 2.05 n. d. 1. 10 0.30 0.03 Cl 0.15 100.27 
;.,· . V20s 0.05 

A2. II .836 .185 .003 .108 .'ass .193 .079 .022 .014 .002 -

13 47.51 19.17 2.72 5.69 7.50 9.66 4:20 1. 45 1. 21 1.10 ' 100.21 2.86 

A3. III • 792 .188 .017 .079 .188 .172 . 068 .016 

14 . 49.75 18.30 2.85 6.28 3.45 9.76 t96 1. 89 0.40 2.45 0.03 100.12 

A2.II .892 .179 .018 .088 .086 .178 .080 .020 . 031 -

15 48.82. 18.71 5.50 4.51 3.43 9.67 4.90 1.'86 0.23 2.19 0.09 99.91 2.815 

A2. II .814 .183 .034 .063 .086 .173 .079 .020 .027 

16 49.95 22.50 2.20 6.57 3. 71 6.80 5.01 2.68 1.12 0.64 101.18 
/ 

A ?3. III .833 . 220 .014 .092 .093 .121 .081 .029 .008 (100.18) 
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ORDER 6. LENDOFELIC. NORGARE-Continued. 

SUBRANG 4. DOSODiC. SALEMOSE. (C. I. P. V{., 1902.) 

No. Symbol. Norm. Locality. . Analyst. ! Reference . Rock name. Remarks. 

1 11II.6.3.4". or 12.79 di 9.02 Beloeil Mountain, M. F. Connor. J. J. O'Neill, Rou villi te. ab 27.25 ol 1.11 Rouville County, Can. G. S. Mem. 43, (theralite). an 28.36 mt 2.55 
ne 15.90 il 3.19 Quebec. p. 37, 1914. 

2 11.(5)6.(2)3.4. or 15.57 di 12.06 Beloeil Mountain, M. F. Connor. J. J. O'Neill, Essexite. ab 26.72 ol 6.84 Rouville County, Can. G. S. Mem. 43, an20.02 mt 3. 71 
no 9.66 il 4. 56 Quebec. p. 31, 1914. 

ap 0.07 

3 II11.6.3.4. or 10.56 di 17.50 Montreal, A. Pisani. .A. Lacroix, Spots in 
ab 11.00 ol 4. 22 Quebec. Mat. Min. Mad., I, nephelite an 28.36 mt 7.19 p. 39, 1902. syenite. no 15.34 il 5.02 

4 II 11
•

116.3.411
• or 8.90 di 13.02 Mount Yamaska, G. A. Young. G. A. Young, Essexite. 

ab 16.77 ol 5. 24 Quebec. Can. G. S. A. R. 16, an 28.63 mt 6.03 (1904), p. 26H, 1906. no 11.64 il 6.99 
ap 0.67 

5 II(III).116.3.4. or 12.79 di 14.25 Salem Neck, H. S. Washing- H. S. Washington, Hornblende In W. T., p. 301. 
ab 12.84 ol 12.06 Essex Oounty, ton. J. G., VII, gabbro. an 28.36 mt 5.34 Massachusetts. p. 63, 1899. ne 10.36 il 3.65 

6 II/16. (2)3.114. or 21.13 di 18.30 Mount Fairview, L. G. Eakins. W. ·cross, Augite Also in U. S. 
ab 17.82 ol 3.50 Rosita Hills, Pr. Colo. Sci. Soc., dior.ite. G. S. A. R. 
an20. 29 mt 6.03 Colorado. II, p. '247, ~887. 17, II, p. 324, ne 11.36 il 0. 91 

ap 0.34 1896. 
In W. T., p. 301. 

7 II(III).6.(2)3.4. or 12.23 di 15.81 Cabo Frio Island, M. Dittrich. H. Rosenbusch, Essexite. In W. T., p. 343. 
ab 17.29 ol 3.52 n. Rio de Janeiro; Elem. Gest., 
an 18.07 mtl1.37 Brazil. p. 172, 1898. 110 14.20 il 2. 28 

ap 3.02 

8 II(III).(5)6.3.4''. or 8.34 di 12.71 Auchineden Hill, A. Scott. G. W. Tyrrell, Olivine ab 17.82 ol 15.58 Kilpatrick Hills, Tr. G. Soc. Glas., basalt. an 2!i.41 mt 1. 86 
no 9.66 il 3.95 Dumbartonshire, XIV (III), 

ap 1. 68 Scotland. p. 244, 1912. 

9 II11•116.3(4).4. or 9. 45 di 12.81 Steinburg, Jungeblodt. A. Dannenberg Augite In W. T., p. 301. 
ab 11.79 ol 13.51 W esterwald, T. M.P. l\L~ XVII, andesite. an33.92 mt 3.25 
ne 10.65 il 0.61 Germany. p. 480, 1898. 

ap 2.69 

10 II(III). (5)6.113.4. or 12.79 di 10.11 Neuwerk, Harz. Not stated. 0. H. Erdmanns- Diabase. Li5ht facies, ab 22.01 ol 11.96 cloerfer, · f. No.2, an 17.79 mt 4.18 
ne 8. 24 i1 6.38 N.J. Cb., p. 40, III.6.3.5. 

ap 3.36 1909. 

n· II. 116.3.411• or 10.56 di 11.45 Ezelstock, L. Hezner. R. Beeler, Olivine-ab 22.53 ol 6.93 Verrucano, In. Diss. Zur., augite an 23.91 mt 0.93 
ne 13.06 il 2. 74 Switzerland. p. 24, 1909. porphyrite. 

hm4.00 

12 II11.6.3.4. or 12.23 di 23.69 Eruption March, A. Brun. A. Brun, '· Basalt. Also in Exhal. 
I 

ab 17.82 ol 6.64 1901, Arch. Soc. Phys. Vole., p. 94, an ~t35 mt 0. 70 
no 12.78 il 2.13 Stromboli, Geneve (4), XIII, 1911.; 

ap 0. 67 Aeolian Islands. p. 86, 1902. 

13 II(III). (5)6.3.4. or 8.90 di 15.14 Costa eli Tramon- A. Martelli. A. Martelli, Olivine !lb 17.29 ol 12.85 tan a, Mem. Soc. Ital. Sci., basalt. an 2S. 91 mt 3.94 
no 9. 94 i1 2.13 Ustica, XVII, p. 151, 1912. 

Aeolian Islands. 

14 Il.(5)6.3.4. or 11.12 di 22.37 Eruption of 1908, Pisani. A. Lacroix, Basalt. !lb 23.58 ol 2.08 Mount Etna, C. R., CXLVII, an 21.96 rot 4.18 
ne 9.94 il 4. 71 Sicily. p. 99, 1908. 

15 II.(5)6.3.4. or 11.12 di 19.07 Eruption of 1908, · F. S. Starrabba. F. S. Starrabba, Basalt. ab 25.15 mt 7. R9 Mount Etna, At. Ac. Gioen (5), o.n 23.35 il 4.10 
ne 8. 80 Sicily. IV, No. XXII, p. 12, 

1911. 

16 II .(5)6.3.4. or Hi.l2 di 2. 54 NWa Komba, Pisani. A. Lacroix, Microessexite. ab 23.58 ol 12.72 adagascar. Mat. Min. Mad., I, nn 30.58 mt 3. 25 
ne 10.22 il 1. 22 ). 30, 1902. 
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CLASS II. DOSALANE---:-Continued. 

RANG 3. ALKALICALCIC. SALEMASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- --------~- ------------

17 48.50 21.30 0.95 5.49 4.10 7.42 4.85 3.21 2.12 l. 72 99.66 

A3. III .808 . 209 .006 .076 .103 .132 .078 .034 .022 

18 46.40 21.60 4.07 4.95 2.75 8.44 6.29 2.71 ]. 25 1. 57 0.26 10Q.29 

A2. II . 773 . 212 .026 .069 .069 .151 .102 .029 .020 .002 (100. 28) 

19 46 . .71 12.46 3.00 9.03 9.56 11.61 3.10 l. 06 1.11 1. 74 0.33 Cl trace 99.76 

A2. II . 779 . .122 .019 .125 . 239 . 207 .. 050 .012 .022 '.002 

20 47.50 19.97 3.39 4.74 3.60 6.92 5.'25 3.47 2.25 2.96 0.44 100.49 

A2. II . 792 . 196 . 021 .066 .090 .123 .085 .037 .037 .003 

21 45.10 19.30 l. 55 8. 70 5.30 9.81 4.32 l. 58 0:75 3.49 0.57 100.47 

A2. II . 752 .189 .010 .121 . 133 .1 75 .079 . 017 .044 .004 

. ' 

22 47.40 20.27 5.38 5.48 2.94 7.59 5. 78 2. 73 0.23 0.63 0.85 0. 17 99.'45 

A2. II . 790 . 199 .034 .076 .074 . 136 .094 .029 .008 .006 .002 

RANG '3. ALKALICALCIC. SALEMASE. 

1 46.10 18.59 2.63 6.68 3.23 9.86 6.22 o. 63 I 0.80 0.11 3.34 l. 41 0.05 C02 none 99.65 2.895 

.0071 

Cl none 

2. u . 768 .182 .017 .093 .081 .176 .100 .042 .010 -A 

2 47.30 18.27 2.24 6.95 6. 78 7.95 5.99 1. 00 0.07 1.47 1. 61 99.63 2.856 

A 2. II . 788 .179 . 014 .097 . 170 .142 .097 .011 .018 .011 

RANG 4. DOCALCIC. 

1 45.11 19.67 4.32 8.57 5.65 10.45 3.87 0.64 0.83 0.17 0.21 0.25 },eS2 0.33 100.07 

I A2.II . 752 . 193 .027 .119 .141 .. 187 .063 .007 .003 .002 

I 
CLASS II. DOSALANE. 

RANG .1. PERALKALIC. LUJAVRASE. (C. I. P. W., 1902.) 

l 50.00 20.03 0.98 3.98 0.69 3 .. 41 8.28 8.44 l. 50 0. 10 0.99 0.21 0.50 C02 0.22 99.87 2.701 
Cl trace 

A2. II .833 .196 .006 .056 .017 .061 .134 
FeS2 0.54 

.089 .012 .002 .006 BaO none 

2 51.93 20.29 3.59 1. 20 0.22 1. 65 8.49 9.81 0.99 0. 10 0.20 0.06 trace C02 0.25 100.58 
SOa 0.67 

.017 I Cl 0. 70 
I .866 .199 .023 .006 .030 ·.137 .104 . 003 - - F 0.27 

BaO 0.09 
SrO 0.07 

Al. 

3 53. 10 19.07 5.57 none 0.17 1.33 9.41 6.84 3.98 C02 0.10 99. 5.7 

A3. m .885 .187 .035 - .004 . 024 .152 .072 
I 

-------··- -- ·----- ----· --



No. s ymbol. 

17 H.116 >.3.4. 

18 IJ.6. (2)3.4. 

:w :n.(5 )6.3.4. 

20 "lJ.( i.(2)3.4. 

21 1.1''.' 16.3.4. 

22 ll.fi. (2)3.4. 

+-

.. 

1 J] 11 •1111.113.115. 

2 1.1'1 . 11(\.(2):3.( 4 )5. 

1 Il~III).116.(B)4. 
4)5. 

.... -· 

1 ll.7(8).:1.X. 

2 lliJ.7(8)J .:{. 

ll.((i)7J .:3(L1). 

-

SUPER.IOH· ANALYSES OF FRESH ROCKS. II.6.3.4-II. 7 .1.3. 

ORDER 6. LENDOFELIC: NORGARE__.:.Co~tinhed. 

SUBRANG .J. DOSOl~IC. SALEMOSE-Continued. 

--- - ·---. --- --

Norm. Locality. Analyst. Reference. 

------- --- -- ----
or 18.90 
nb 16.50 
an 211.97 
ne 13.20 

or 16.12 
nh 12.05 
an 22.52 
no 22.44 

or 6. (;7 
ab 15.20 
an Hi. 68 
no 5.96 

or 20. 57 
ub 18.86 
an 20.57 
ne 13.92 

or 9. 45 
ab 17. 29 
1111 28.(;3 
no 11,08 

or 16.12 
ab 20.9(\ 
·nn 20.29 
no 15.:H 

01" 3. 89 
nb 30.39 
l\11 20.85 
no 11.93 

or 6.12 
ab 28.56 
nn 19. i.J 
ne 12.07 

I 

or 3. 89 
lib 14.15 
an 34.19 
no 10.22 

or 28.91 
lc 10.13 
JIC :30.:30 

or :u. 97 
lc 20.28 
no 26.98 
hi 1.17 
th 1. 14 

or 40.03 
ab 0. 81 
no 28. ll7 

di i. 88 Jangoa, Pisani .. A. Lacroix, 
ol 9.:H 

No~ Komba, Mat. Min. Mad., I, mt 1.:19 
i\ a.:H Ma agascar. p. 131, 1902. 

di 14.12 Berondra, Pisani. A. Lacroix, 
ol 2. 25 Bezavona Mat. Min. Mad., II, mt (\. 03 
i\ 3. 04 Mountains, p. 194, 1903. 
up 0.(17 :Madagascar. 

di 31.39 Adolph Friedrich 0. Hauser. L., Fip.ckh, 
o\'14.35 Cone, Lake Kivu D. Zent. Afr. Exp., il 3.:H 
ap 0. (\i District, German I (1), p. 22, 19:f2 .. 

East Africa. 

di 8 . .'\2 Pa,Renoo Valley, Pisani. A. Lacroix 
ol 4. 29 B. Soc. G. Fr., X, mt 4. 87 'I ahiti, Society 
il· 5.02 Islands. p. 102, 1910. 
ap 1.01 

di 11.09 Papenoo Valley, Pisani. A. Lacroix, 
ol 12.20 Tahiti, Society B. Soc. G. Fr., X, mt 2. a2 
il (\.59 Islands. p. 103, 1910. 
np 1. 34 

di 9.06 Mount Terror, G. '1'. Prior. G. '1'. Prior. 
ol 5.63 S. Victoria ]~and, R. S. Cross. Exp., mt i. 89 
i1 1. 22 Antarctica. 0 p. 326, 1902. 
up 2.02 

SUBHANG 5. PERSODIC. NARSAKOSE. (H. S. WASHING'I'ON, HHi.) 

I 
di 13.lil Panernak Bay, C. Winther. N. V:. Ussing, 
ol 4. 60 N arsak, llimausak G. Julhb., mt 3. 94 
il 0.38 Region,Green- p. 203, 1911. 
ap 3.36 land. 

di ,i.(\3 Pedregal, P. Krais. Felix and Len,k, 
ol Hi.8ti n. 'l'lalpam, Btr. G. ·Mex., I, mt 3. 25 
il 2. 74 Mexico. p. 103, 1890. 
ap 3. 70 

' 
SUBRANG 4-5. PRJ<::SODIC. 

di 13.11 Ober Hambach, R. l\{arzahn. Chelius and Klemm, 
ol 14.87 Hesse. Erl. G. Kt. Hes., mt 6. 2(1 
i1 o. 4fi ~ Bl. Zweingenberg, 
up 0. (ii p. 37, 1896. 
pr . 0.33 

--

OH.DEH. 7. LENFELIC. I'l'ALAltE. (C. I. P. W., 1902.) 

SUHRANG 3. SODIPOTASSIC. JANEIROSF.. (C. I. P. W., 1902.) 

ac 2. 77 Beemerville, .T. E. Wolff. .T. E. Wolff, 
DS 2.56 Sussex County, B. Mus. Comp. di 12.94 
ol 1. 23 New Jersey. Zoo I., XXXVIU, 
il 1. 82 p. 276, ] 902. np 0. (\7 
pr 0.54 

ac 10.63 Heaver Creek, H. N. Stokes. Weed and I-'irsson, 
DS 0.12 Bearpaw A. J. S., di 4. i7 
wo 1.16 Mountains, IT., p. 196, l89G. 
il o. 46 l\fontana. 

1\C 16.17 Km. 37, Sta. Cruz P. Jannasch. H. H.osenbusch, ns 0.24 :R. R., Rio de Elem. Gest., di 0. 86 
WO 2.32 Janeiro, Brazil. p. 215; 1898. 

577 

---

Rock name. Remarks. 

-----

Essexite. 

Nephelite 
monzonite 

Limburgite. 

Nephelite 
monzonite 

Nephelite 
gabbro.· 

0 

Basalt .. 

Essexite 
' 

Basalt·. In W. T., p. 303. 

Diorite. In W. '1'., p. 303. 

Leu cite 
tinguaite. 

Leu cite In \V. '1'., p. 303. 
tinguaite. 

'l'inguaite. Tn W.'l'., p. 303. 

I 



578 CHEMICAL ANALYSES .OF IGNEOUS ROOKS. 

CLASS II. DOSALANE-Continued. 

RANG 1. PERAL:K;ALIC. LUJAVRASE. 

I 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20. K20 H 20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

--- ------------- --- ---------

1 51.62 15.63 6.06 4.98 trace 3. 13 10.09 4.19 2. 12 0.44 none 0.33 Zr02 1. 70 100.46 
Cl 0.17 

A2. 11 .860 .153 .038 .069 - .055 .163 .045 .006 -- .005 

2 49.46 23~53 3.04 
... 

:0.80 4.34 1. 02 . trac:e. 14.71 1. 38 0.16 none 0. 17 Zr02 0.38 101.24 2.53 
SO a none . 51 Cl 2. 25 

A2. 11 .822 • 230 .019 .014 - . 014 . 237 .046 .002 - .002 100 •. 73 .. 
3 49.38 17.31 4.20 5.25 0. 53 2. 23 13.87 2.55 1.30 0.16 0.63 none 0.08 Zr02 0.61 99.78 2.653 

SO a none . 38 Cl 1.68 

A2. II .823 .170 .026 .073 .013 .039 . 224 .028 I .008 - .001 99.40 

4 54.74 21.53 4.06 0.94 0. 18 0.90 12.84 4.18 0.35 trace trace trace 0. 14 99.86 

A3. III .912 .211 .025 .013 .005 . 016 .207 .044 - - .002 

5 50.40 21 •. 83 2.51 1. 41 0.39 3. 17 9.96 6.'10 2.35 0.15 0.50 0.10 0.27 co2 none 100.26 
•. SOa 0.62 

Cl 0.10 
Al. I .840 • 214 ) .016 .019 .010 ,057 .161 ,065 .006 .001 ,004 s trace 

I BaO 0.33 
SrO 0.07 

6 44.00 23.31 2.37 7.43 . 0. 25 4.86 10.65 3.09 1.24 0.21 0.75 0.33 0.22 C02 0.98 100.06 
Cl 0.08 

Al. I • 733 .228 .015 .103 .087 
FeS2 0.28 

.006 .172 .033 .009 .002 .003 BaO trace 
SrO 0.01 

7 48.13 18.44 3.41 4.30 3.06 5.89 8.00 3. 80 1. 59 0.18 1. 74 0.49 0.19 Zr02 0.05 99.93 2.770 
Cl 0.29 

Al. I 
F 0.06 

.802 .180 .021 .060 .077 ! 105 .129 .040 .022 .003 .003 s 0.09 
Cr20a none 
NiO 0.02 
BaO 0.10 
SrO 0.10 
Li20 trace 

8 51.94 16.66 3.68 2.68 ·3.81 4.81 7.53 5.63 0.58 3.30 0.20 100.82 2.579 

A2 11 .866 .163 .023 . 037 .095 .086 .120 .060 .040 .003 

q 

9 54. 14 20.61 3.28 2.08 0.83 1.85 9.87 5 .. 25 0.40 0.95 0.25 Zr02 0.07 100.55 
Cl 0.12 

A2. II .902 • 202 .021 .029 . 021 .033 .160 . 056 .012 .• 004 

10 52.25 22.24 2.42 1. 98 0.9() 1. 54 9.78 6. 13 0. 73 0.60 0. 53 99. 16 

B2. III .871 .218 .015 .028 .024 .027 .158 .065 .008 .008 

11 45.22 19.09 5.77 2.20 2.50 2. 62,10. 33 3.91 5.06 2.10 1. 03 0.41 SOa 0.45 100. 78 2.623 
Cl trace 
F 0.09 

A2. II • 754 .187 . 036 .030 . 063 . 046 .166 . .041 .026 .007 .006 

12 48.86 22. 24 . 4. 07 3.32 1. 09 3.69 8.92 4.43 2.05 99.53 

A3. III .814 . 218 .026 .046 .027 .066 . 144 .047 

13 48.35 23. 10 2.48 1. 80 0.89 2. 51 13.20 3.58 2.91 0.45 Cl 1. 49 100.85 
. 31 

A2. II .806 . 226 .016 .025 .022 .045 . 213 .038 .. 006 0 100.54 

14 50.16 19.75 4.28 3.62 1. 12 3.10 7.63 6. 73 3.96 0.13 100.48 

A3. III .836 .194 .027 .050 .028 .055 .123 .071 . 001 



SUPERIOR ANALYSES OF FRESH ROCKS. 11.7.1.4. 579 

ORDER 7. LENFELIC. rr ALARE-Continued. 

SUBRANG 4. DOSODIC. LUJAVROSE. (C. I. P. W., 1902.} 

----

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
l II(III)."7 .:t .4. or 25.02 nc 17.56 Kringlerne, N. V. U!'!sing. N. V~ Ussing, Kakortokite Wliite. 

ab 9. 69 ns 2.07 Kangerdluarsuk, G.Julhb., (eudialyte In W. '1'.~ p. 303. no 25.42 di 13.64 
z 2. !)6 ol 1. 43 Ilimausak · p. 182, 1911. lujavrite). 

ll 0. 76 .Region, 
Greenland. 

2 (I)lL 7(8).:1.411 • or 25.58 nc 9. 24 Kangerdl uarsuk, N. V. Ussing. N. V. Ussing, Naujaite In W. '1'.', p. HOB. 
ab 8.91 di 3. 48 Ilimausak G. Julhb., (sodalife-nc 4i. 43 il 0.30 
hl 3. 74 Region, p. 154, 1911. nephelite 
z 0.5.'i Greenland. syenite). 

3 II.7.1 .4(5). or 15.57 ac 0.92 Tll\iersua tsia k, C. Winther. N. V. Ussing,. Sodalite 
tlb 28.30 di 9.38 ·mausak G. Julhb., foyaite. no 32.94 ol 1. 50 
hl 2.81 mt 5.57 Region, p~ 141, 1911. 
z 0.91 il 1. 22 Greenland: 

I 
4 11II.7.1.4. or 24.46 nc 11.55 Beloeil Mountain, M. F. Connor. J .. 1. O'Neill, Nephelite 

ab 21. 4S ns 1. sa }:touville County, Can. G. S. Mem. 43, syenite. no 35. iS <II 3. 84 
ol 0.37 Quebec. p. 40, 1914. 

5 11.7.1.40 or 36.14 uc 7.39 Montreal, M. F. Uonnor. F. D. Adams, Tinguaite. 
tlb 1. 31 ns 0.49 Quebec. Cong. G. Int. XII, no 39.33 di 7.87 
th 1.14 wo 2. iS Guide 3, p: 46, 

il 0.91 1913. I 

ap 0.34 ' 

G II. 711.1(2).411. or 18.35 di 8.62 Glamorgan, M. F. ConnoL Adams and Barlow;, Thera.lite. Calcite not cal-
ab 6.29 ol 5.28 Ontario. Cong. G. Int. XII, culated in an 6.39 mt 3.48 
no 45.44 il 1. 37 Guide 2, p. 96, norm. 

ap 0.6i 1913. 
pr 0. 28 

7 IT.(6)7.1".4. or 22.24 di 17.86 Mount luge, W. :F'. Hille- W. Cross, Basanite. In W. 'J'., p. 303. 
ab 14.67 ol 1. 56 Uvalde County, brand. U. S. G. S. B. 168, lUl 4.17 mt 4.87 
no 27.55 il 3. 84 Texas. p. 61, 1900. 
hl 0. 47 ap I. 01 

8 1111.(6)7 .1.(3)4. or 33.36 ac 7.85 Picota, Zilliacus. K. Koschlau and Camptonitic In W. T., p. 303. 
ab 7.34 di 18.36 Serra do Hackmann, tinguaite. no 25.28 ol o. iO 

il 6.08 Monchi~ue, T. M. P.l\L, 
hm I.a9· Portuga. XVI, p. 272, 1896. 
pf 0.14 

9 1111~(6)7 '1.4. or 31.14 nc 6. 47 Tschasnatschorr, F. Eichleiter. F. Eichleiter, Nephelite In W.1'., p. 305. 
ab 18. 8U di i. 55 Umptek, Verh. WienG. R. A., syenite. 110 31.24 ol 0.17 
z 1. 28 mt 1. (i2 Kola, XXVII, 

il 1. 82 Finland. p. 218, 1893. 

10 (I)IL117 .1.4. or 36.14 ac 2.:n Rabots Spitze, V. Hackmann. V. Hackmann, Lujavrite. In \V. '11
., p. 305. 

ab 12.58 di 6.09 Umptek, Fennia, XI, no 36.64 ol 0.55 
I mt 2.32 Kola, No. 2, p. 132, 

il 1. 22 Finland. 1894. 

11 11.7.1.4.0 or 22.80 ac 9.24 Michels berg, 0. N. Heiden-. . W. Freudenberf, Nephelite- Fresh? ab 9.17 di 4. 97 Katzenbuckel, reich. Mt. Bad. G. .-A., mica ne 36.49 ol 2.80 
mt 2.32 Odenwald, v (1), p. 304, 1907. porphyry. 
il 3.95 Germany. 
ap 0.67 

1::! 11Il. 117 .1(2).4. or 26.13 di 9.03 Allochet, J. A. Ippen. J. A. ICpen, Allochetite all 14.15 ol 0.62 Lake Le Selle, Vh. . R.-A., Wien, (nephelite an 7.S1 mt 6.93 
ne 33.23 Monzoni, Tyrol. 1903, p. 137. porphyry). 

13 (I)H.711.l.411 • or 21.13 ac 1.85 Leeuwfontein, F. Pisani. H. A. Brouwer, Socialite- Also in Transv. ab 14.67 di 6.48 n. Pretoria, ·C. R., CXLVIII, aegirite Nephsy., no 45.44 WO 1. 86 
hl 2.46 mt 2. 78 Transvaal. p. 1276, 1909. foyaite. p. 42, 1910. 

il 0.91 

14 II.(6)7 .1.(3)4. or 39.48 di 11.76 Hoppers Inlet, P. Marshall. P. Marshall, Tingua.ite. nb 8.12 mt 6.26 Dunedin, Q. J. G. S., LXII, no 30. 1:'13 Ill> 0.34 
New Zealand. p. 396, 1906. 

--- -----



580 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS II. DOSALANE-Continued. 

RANG 1. PERALKALIC. LUJAVRASE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

- '""'------- --- -------------------------
\I 

l 45.60 18.93 5. 29 4. 71 3. 63 7.43 9.65 0.84 0. 70 0.43 2.36 0.64 100.21 

A:.!. II . 7GO .186 .033 .065 . 091 . 132 .156 . 009 ·. 030 .005 

·-

RANG 2. DOMALKALIC. VULTURASE. (C. I. P. W., 1902.) 

- --

] 47. 89 17.87 4.93 3.64 3. 68 8. 70 2.60 8. 23 0.65 0. 77 0.36 COz none 99. 68 I 
ZrOz 0.02 

2. 781 

A2. n 
SO a 0.06 

. 798 . 175 . 031 .050 . 092 .155 .042 . 087 . 010 .003 BaO 0. 28 

2 47. 20 17. 66 3.51 4.50 4.20 9.52 2. 25 7.63 0.72 0.57 l. 19 0.58 COz none H9. 76 
Zr02 0.04 
s none 

A2. n . 787 .173 .022 .063 .105 .170 .036 .081 . 015 . 004 BaO 0.19 

'3 51.65 21.60 0.85 3. 12 1. 07 4. 29 4. 30. -11.60 0.25 0.65 trace SO a trace 100.08 
CJ 0. 70 

Aa. Iir . 861 . 212 .005 .043 .027 . 077 .0691 .123 . 008 -

I 
(100. 20) 

4 48.99 19.82 5.26 2.59 2.82 8. 13 3.17 9.06 0.33 100. 17 

\a. ur .817 .194 . 033 .036 . 071 . 145 . 051 . 096 . 002 

5 48. 28 18.39 l. 12 7.88 3.72 9.20 2. 84 7.25 0.62 1. 28 0.51 101. 09 

B 2. III .805 .180 .007 .110 .093 .164 . 046 .078 . 016 . 004 

) 48.10 17.56 2.48 6.10 4.27 8.16 2.67 7.90 0.12 0.04 l. 41 1. 01 C02 none 99.!)0 
Zr02 trace 
s trace 

A 2. H . 802 .172 .016 .085 . 107 .146 .044 .084 .018 .007 BaO 0.08 
CnO none 

I 
I 4-7.71 17.61 2.46 5.68 .4. 80 9.4.2 2.75 7.64 trace 0.37 0.77 COz none H9.53 

Zr02 0.06 
SO a none 

\2. II . 795 .173 .015 .079 .120 .168 .045 . 081 .005 .005 s none 
BaO 0. 26 

47.65 18.13 2.63 6.48 4.19 9.01 2.78 7.47 0.13 0.11 1.13 0.50 C02 none 100.47 
Zr02 0.02 

8 
SOa trace 

\2. II . 794 . 178 .017 . .090 .105 .161 .045 .080 .014 .004 BaO 0. 24 

) 47.50 18.59 1. 52 7.62 :3.86 9.16 2.72 7.05 1. 25 l. 05 trace 100.32 

u. lii . 792 .182 .009 .106 .096 .164 .,Q44 . 075 

I 
.013 -

RANG 2. DOMALKAI,IIC. VU.LTURASR. 

----- --

I. 48.19 18.52 4.51 l. 68 1.12 10.29 3.44 8.05 3.00 0.45 l. 75 101.00 2. 77 

B:l. IV .803 .181 .028 .024 .028 .184 .055 .086 .022 

2 51.10 20.30 l. 67 3.31 l. 82 7.12 5.20 7.84 0.37 0.84 CJ 0.58 100.15 

A il. III .852 .199 .010 .046 .046 .127 .084 .083 .010 

3 47. !)4 19.52 3.99 2.01 3.05 10.40 3.07 7.66 0.20 trace 1. 42 0.49 SO a 0. 05 99.80 
Cl trace 

A a.rn . i99 . 191 .025 .028 .076 .186 :o50 .082 - .010 .007 

4 47. 76 17.29 2.89 3.55 4.22 8.06 4. 70 6.77 0.97 0. 76 0.75 0.78 0.41 C02 0.11 99.67 
' Zr02 0.01 

A1 .. I . Oi6 
Cl 0. 25 

. 796 . 170 . 018 . 050 . 106 1. 44 . Oi2 . 009 . 006 . 006 F 0.09 
s 0.03 
Cr20a 0.03 
BaO 0.12 

I 
SrO 0.12 

; 



suP:EIUOR ANALYSES OJ!' FRESH. ROCKs. rr.7.1.5-n:.7.2.3. ·5-81 

ORDER 7. LENFELIC. I'l'AIJARE-Continued. 

SUBHANG 3; PEHSODIC. AN'L'ANGAINOSE. (A. LACROIX.) 

-----· 
I ! I No. Symbol. Norm:· :Locality. Analyst. .Reference. Rock name. Remarks. 

I --· - .. -
l II(III). 7 .1(2).5. or 5.00 di 20.15 Betankolan ton, Boiteau .. A. Lacroix, Camptonite-

ab 20.96 WO 0.12 Madagascar. pers. com. monchi-an 5.84 mt 7.66 
ne 37.94 il 4.56 quite. 

ap 1.68 

-· -
SUBRANG 2. DOPOTASSIC. BRACCIANOSE. (C. I. P. W., 1902.) 

1 1111.7 .2.211 • or 20.85 di 21.67 Crocicchie, H. S. Wash- H. S. Washington, Leucitite. Complete in 
nn 12.79 ol 0.14 n. Lake Bracciano, ington. · J. G., V, p. 49, 1897. R.C.R., lc 21.58 mt 7.19 
ne 11.93 il l.li2 Italy. p.109, 1906 

ap 0.92 InW.T.,p.3 05. 

2 II11 .7 .211.2. or 17.24 di 22.46 Arcioni, H. S. Wash- II. S. Washington, Leucitite. 
an 15.57 ol 2.29 Rocca di Papa, ington. R. C. R., p. 113, lc 21.80 mt 5.10 

\ ne 10.22 il 2.28 Alban Hills, 
I 

1906. 
np 1.34 Italy. 

3 (I)II.7(8).(:1 )2. or 25.58 di 10.92 Monte Somma, Pisani. A. Lacroix, Leu cite 
2(3). llll 8.34 ol 0.89 Italy. Nouv. Arch. Mus., sanidinite. lc 33.57 mt 1.16 

no 16.76 il 1. 22 {4), IX, p. 143, 1907. 
hi 1.17 I 

4 H.7.2.2(3). or 20.02 di 16.08 IJava of 1893, Mrha. F. Becke, Leu cite InW. 1'., p. 3 
an 14.18 wo 1.97 Mount Vesuvius, T. M.P. M., XVIII, basanite. lc 26.16 mt 7.66 
no 13.35 ap 0.67 Italy. p. 94,1898. 

05. 

5 J]/1 . 7 .2.2(3). or 15.57 di 21.26 Lava of 1906, Pis'ani. A. Lacroix, Leu cite Also inN ouv. 
nn 15.57 ol 7.26 Mount Vesuvius, C. R., CXLIII, tephrite. Arch. Mus. lc 21.80 mt 1. 62 
no 13.06 it 2.43 Italy. p.14, 1906. (4), IX, p. 

ap 1.34 1907. 
21, 

6 II11 •117 .2.211 . or 25.86 di17.89 Lava of 1903, H. S. \Vashing- H. S. Washington, Leu cite-nn 12.23 ol 6.26 Valle del Inferno, ton. R. C.~·· p. 116, tephrite. lc 16.35 mt 3. 71 
ne 12.50 il 2. 74 Mount Vesuvius, 190&. 

ap 2.31 Italy. 

7 II(III) .. (6)7 .2.2(3). or 11.20 di 23.55 Lava of 1631, H. S. Washing- H. S. Washington, Leu cite InW.'I'.,p.3 
nn 13.07 ol 6.05 La Scala, ton. R. C. R., p. 118, tephrite. lc 26.60 mt 3.48 
no 12.78 it 0. 76 Torre del Greco, 1906. 

07. 

ap 1. 77 Mount Vesuvius, 
Italy. 

8 II(IIT). 7.2 .2(3). or 14.46 di 21. 80 Lava of 1872, H. S. Washing- H. S. Washington, Leu cite In \V. T., p. 3 
an 14.73 ol 5.59 near observatory, ton. R. C. R., p. 105, tephrite. lc 23.54 mt 3.94 
no 12.78 il 2.13 1\fount Vesuvius, 1906. 

07. 

ap 1. 30 Italy. 

9 II(II1).711• 11.2(3). or 10.01 di 23.32 Scoria of 1906, 
.. Pjsani. A. Lacroix, Leu cite Also in Nouv 

nn 17.51 ol 6.69 Mount Vesuvius, 
I 

C. R., CXLIII, tephiite. Arch. Mus. lc 24.85 mt 2.09 
ne 12.50 il 1. 98 Italy. p. 14, 1906. (4), IX, 

p. 21, 1907 

-----
SUI,RANG 3. SODIPOTASSIC. BAWEANOSE. (J.P. IDDINGS.) 

1 II.7 .2.(2):~. or 26.97 di 6.05 Am. Meallam, W. C. Smith. W. C. Smith, Borohtnite. 
an 11.12 wo13.46 Ross shire, G. Mag., (V), VI (4), lc 16.35 mt 0. 46 
ne 15.62 il 3. 34 Scotland. p. 154, 1909. 

hm4.16 

2 II.(G)7 .2.3. or 34.75 di 16.38 Monte Somma,· Pisani. A. Lacroix, Leu cite 
an 11.12 WO 1. 74 Italy. Nouv. Arch. Mus. tephiite. lc 8.94 mt 2.32 
ne 21.58 il 1. 52 (4), IX, p. 131, 
hl 0.94 1907. 

3 II.7.2.(2)3·. or 20.29 di 18.70 Lava of 1906, J.,. S:f.athmary. L. Szathmary, ]~en cite 
an 16.40 WO 0.93 Mount Vesuvius, l?. K., XXXVII, tephiite. lc 19.84 mt 5. 80 
ne 14.20 ap 3.36 Italy: p. 181, 1907. 

4 II11 • 7 .(1)2.3. or 23.38· di 22.70 'l'andjung, K W .. M~)rley. J. P. Idcling!:!, Vicoit.e 
an 6.12 ol 2.57 Anger, pers. com. (leucite IC 13.08 mt 4.18 
no 21.58 il 1. 37 Bawean 

! 
tephrite). 

" 
ap 2.02 I~lancl. 

I • i l ; -- - ·- --·- --------- ------
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I 

CLASS II. DOSALANE-Continued. 

RANG 2. DOMALKALIC. VULTURASE. 

! 
No.· Si02 Al20S Fe20 3 FeO MgO CaO Na20 K 20 H20+ H 20- Ti02 P20s MnO Inclusive. Sum.· Sp.gr. 

--- --- ---------- --- -------

1 42.72 25.o8· 2.00 4.36 0:97 6.92 11.02 2.69 0.:88 0.38 0.19 0.16 C02 2.99 100.36 

A2. II .712 .246 .013 .061 .024 .123 .177 .029 .005 .011 .002 

2 43.68 20.15 2.94 8.97 4.38 7.24 7.00 l. 99 0.89 1.10 l. 38 0.23 Cl 0.07 100.22 
F o. 20 

A2. II . 728 .198 .018 . 125 .110 .129 .113 .021 .014 .010 .003 

3 46.34 18.37 2.81 7.24 4.22 8.63 5.94 3.13 2.32 0.78 99.78 

A:J. III . i72 . 180 .018 .100 .106 .154 .096 .033 .010 

4 44.82 18. 11 7.34 3.63 2.92 10.61 5.65 4.30 0.78 0.82 0.78 0.24 SOa 0.07 99.51 
Cl 0.03 
CuO 0.08 

A2. II . 747 .177 .046 .050 .073 .189 .091 .046 .010 .006 .003 

5 48.45 22.60 l. 90 3.37 l. 68 7.23 8.60 3.87 2.25 0.90 100.85 . 
A:!. III . 808 . 221 .012 .047 .042 .129 .139 .041 .011 

I I 
CLASS II. DOSALANE. 

· RANG 1. PERALKALIC. NAUJAASE. (H. S. WASHINGTON, 1917.) 

I 

1. 53.10 20.70 0.07 4.77 l. 77 3.18 9.10 5.84 0.70 0.47 99. 70 

A3.III .885 . 203 . 001 .067 .044 . .057 .147 .062 .006 

RANG 1. PERALKALIC. NAUJAASE. 

I 

43.39 23.13 3.62 3.24 none 0.5() 19.68 l. 51 l. 36 0.21 0.20 none trace Zr02 0.27 100.80 2.545 
80s none . 82 Cl 3.63 

1 

---
A 2. II . 723 .·227 .023 . 045 - . 010 .318 .016 .003 - - 99.98 

2 47.43 23.60 4.59 l. 20 0.67 4.42 15.08 2.00 n. d. 0.10 99.09 

B 3. IV . 791 . 231 .029 . 017 . 017 .078 . 243 .021 .001 

RANG 2. DOMALKALIC. VESUVASE. (C. I. P. W., 1902.) 
-

1 47.05 17.08 3.04 4.89 5.67 10.63 l.(ll 7.52 0.71 0.22 1.15 0.17 C02 none 99.90 
i Zr02 0.02 

s none 
. 784 . 167 . 019 .068 . 142 .189 .026 .080 • 014 .001 NiO 0.05 AI. I 

BaO 0.09 
CuO none 

2 48.20 18.12 3.29 4.30 4.64 8.40 2.51 8.99 ·n. d. 1.59 0.38 100.42 

A..2. 1 I .803 .177 . 021 .060 .116 .150 . 040 .096 .020 .003 

RANG 2. DOMALKALIC. VESUVASE. 

41.66 22.75 2.33 6.08 3.11 7.76 8.81 3.12 l. 50 0.03 1. 95 0.10 0.14 C02 0.40 99.88 2.892 
SOa 0.05 

A 
Cl 0.02 

2. n . 694 .223 .014 .085 . 078 .139 .142 . 033 .024 .001 .002 s 0.08 

39.55 18.61 5.00 2.94 . 3.04 10.86 7.11 5.59 0.61 0.41 1. 28 0. 78 trace C02 1.22 100.28 
Zr02 0.06 

2 
SOa 2.39 

1. I . 659 . 182 . 031 . 041 . 676 .194 .115 .060 . 016 .006 - Cl 0.54 A 
s 0.06 • Cr20a none 
BaO 0.23 
SrO trace 

-·· ------



I No~ Symbol. 

·-------
I (I)JI. 711 •112.4(5). 

:! II(ITI).(6)7 .211.411• 

''-' 
" U(III).(6)',.2.4. 

•I II(III).(6)7 .2.114. 
j 

5 II.7 .112.4. 

II.118.1.4. 

l II .8.1.115. 

; 

2 II.811.l -i/5. 

l II(III).''8.2(3).2. 

0 

2 Il11 •118.2.2. 

l II.8.2.4.0 

2 II11.8.2.114. 

SUPJ<:::RIOR ANALYSES OF FRESH ROCKS. U.7.2.4-II.8.2.4. 

ORD_ER 7.. LENFELIC. · ITALARE-Continued·. 

SUBRANG 4. DOSODIC. V.ULTUROSE. (C. I. P. W., 1902.) 

Norm. Locality. Analyst. Reference. 

------ -

or 16.12 
ab 6.55 
an 11.12 
ne 46.72 

or 11.68 
ab 12.58 
01117.79 
ne 25.28 

or 18.35 
ab 4. 72 
an 14.18 
ne 24.71 

or 25.58 
ub 1. 05 
an 11.12 
ne 25.28 

or 22.80 
ab u.29 
an 11.40 
ne 36.07 

or 34.47 
ab 11.53 
ne 33.80 

or 8.90 
ab 5. 50 
ne 56.94 
hl 5.97 z 0.37 

or 11.68 
ab 1. 57 
ne 58.79 

or 3. 89 
au 1u. 96 
lc 31.83 
ne 7.68 

or 11.40 
an 11.40 
lc 32.92 
ne 11.36 

an 13.34 
lc 14.39 
ne 40.33 

an 12.51 
lc 26.16 
ne 21.87 
hl 0.94 
th 4.26 

di 2. 85 Monmouth N. N. Evans. Adams and Barlow, 
ol 5.38 Township, Tr. R. Soc. Can., II mt 3.02 
il 0. 76 Renfrew County, (4), p. 39; 1909. 
np 0. 34 Ontario. 

di 7. 39 Skallerbol, N. Sahlbom. P. Quensel, 
ol 14.77 Almunge, B. G. Inst. Ups., mt 4.18 
it 2.13 Sweden. XII, (1913), 
ap 3.36 p. 182, 1914. 

di 23.59 Tatika, L. Tomas- J. Vitalis, 
ol 6. 21 
mt 4.18 Lake Balaton, owsky.· F. K., XXXIV, 
it 1. 52 d Hungary. I p~· 451, 1904. 

di 15.77 N~ma Crater, 0. Hauser. L. Finckh, 
\VO 6. 50 ake Kivu D. Zent. Afr. Exp., mt 9.98 
it 1. 52 District, I, (1) p. 26, 1912. 
hm 0.48 German East 
ap 2.02 Africa. 

di 15.03 Andevenanaomby Pisani. A. Lacroix, 
wo 2. 55 River, Mat. Min. Mad., II, mt 2. 78 
it 1. 67 Bezavona 

I 

p. 194, 1903. 
Mountains, 
Madagascar. 

ORD"ER 8. :FELDOLENIC. CAMPANARE. (C. I. P. W., 1902.) 

SUBRANG 4. DOSODIC. 

I I. 

ns 0. 73 En(ation of 1906, 
I 

Pisani. : .A. Lacroix, 
di 13.37 }. ount Vesuvius, Nouv. Arch. Mus. ol 4.26 ! 

il 0. 91 Ita.ly. I ; (4) IX, p. 43, 1907. 
i 

SUBRANG 5. PERSODIC. NAUJAOSE. (H. S. 'VASHINGTON·, 1917.) 

t·· 

ac 10. fl3 N unasarnak, C. Winther. N. V. Ussing, 
ns 4.03 Ilimausak G .. Tulhb., di 2. 48 
ol 3.26 RegioQ., p. 154, 1911. 
il 0.46 Greenland. 

ac 13.40 Penikkavaara, M. Dittrich. V. Hackmann, 
ns 0. 49 Kuuosamo, B. Com. G. Finl., di 7.88 
wo 5.10 Finland. No. 11, p. 22, 1900. 
il 0.15 

SUBRANG 2. DOPOTASSIC. VESUVOSE. (C. I. P. W., 1902.) 

di 27.:80 Pofi, H. S. Washing- H. S. Washington, 
ol 3.96 n. Rome, ton. . R.C.R., mt 4.41 
il 2.13 Italy. : . p. 135, 1906. 
ap 0.34 

di 21.83 Eruption of 1906, Pi~ni. A. Lacroix, 
ol 2.68 Mount Vesuvius, Nouv .. Arch. M.us. mt 4.87 
il 3.04 Italy. (4) IX, p. 43, 1907. 
ap 1.01 

SUBRANG 4. DOSODIC. MELFOSE. (H. S. WASHINGTON, 1917.) 

di 17.13 Leauchoie, M. F. Connor. J. A. Allan, 
ol 4. 28 Ice River, pers. com. cs 1. 20 
mt 3.25 British Columbia. 
n 3.65 -
ap 0.34 

di 15.55 Melfi, · H. S. Washing- H. S. Washington, 
ol 0.14 Monte Vulture, ton. unpublished. cs- 4. 82 
mt 5.80 Apulia, Italy. 
il 2. 43 
hm 0.96 
ap 2.'02 

583 

-
Rock name. Remarks. 

Pyroxene- · Al8o in fan. 
nephelite G. S. Mem. 6, 
syenite. p. 272, 1910. 

Theralitic 
canaclite 

' ( theralite). 

Nephelite 
basanite. 

Melilite 
nepheli-
nite. 

Nephelite 
syenite. 

I 

Ohsidiari. Inclusion in 
No.2, 
II.8.2.2. 

Naujaite 
(socialite-
nephelite 
syenite). 

Sussexite. l.ow sum due 
to H20? 

Iri W. T., p. 305. 

Leucitite. 

Leu cite 
tephri~. 

Ijolite. 

\ 

Hauyno~ 
phyre. 

" 
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CLASS II. DOSALANK. 

' RANG 1. PERALKALIC. URTASE. (C. I. P. W., 1902.) 

I Al,O, 
I ' 

No. Si02 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P 20 5 MnO Inclusive. Sum. Sp.gr. 
; 

----
1 44.40 19.95 5.15 2.77 l. 75 8.49 6.50 8.14 1.17 0.24 1.53 0.37 0.08 

Al. I . 740 .196 .032 . 039 . 044 .152 .105 . 087 .018 .003 . 001 .. 

2 45.64 19.50 3.47 3.34 3.04 4.45 11.57 6.96 0.16 2.44 0.19 100.76 

A2. II . 761 .191 . 022 . 046 . 076 .080 .187 . 074 .031 .003 

3 46.48 19.00 4. 74 2.30 2.49 4.35 8.46 6.78 3.21 1.22 0.15 trace C02 0.36 99 .. 91 2.58 
SO a 0.19 
Cl 0.08 

A2. II . 775 .186 . 030 .032 .062 .078 .136 .072 0.15 .001 -

4 39.50 21.58 3.22 6.10 2.61 8.60 7.19' 8.13· 0.42 1;88 0.20 SOs 0.05 99.()6 . 2.801 s 0.18 

A2. II .658 .212 .020 . 085 .065 .154 .116 .086 .024 . 001 

-
RANG 1. PERALKALIC. URTASE. 

I I 

1 45.46 26. 73 4.31 0.60 trace 2.09 15.07 4.23 0.44 0.12 99.05 

B3.1V . 758 . 262 . 027 . 008 - . 037 . 243 . 045 . 002 

2 45.43 28.77 3.10 '0.40 0.22 l. 86 16.16 3.38 n. d. 99.32 

A3. Ill . 757 . 282 . 019 .'006 ' .006 . 0:33 ,·~·t '~·'26t~;. :. 036 

3 45.28 27.37 3.53 0.49 0.33 1. 22 17.29 3.51 0.40 0.19 99.53 

A3. lli . 755 . 268 .022 .007 . 008 .022 . 279 . 037 . 003 

4· 43.02 24.63 3.59 2.17 l. 96 5. 47,14. 81 2.99 D. d. 0.63 0.70 99.97 

A2. II .717 . 241 .022 .oao . 049 .0081 . 239 . 032 .008 .005 

I 
: 

i ----- ---~ -



No. Symbol. 

--
1 1!.9.1.3.0 

2 II(III).9.1.3(4). 

3 11.(8)9.1.3(4). 

4 11.9.1..311 • 

1 11Il.9.l.4.". 

2 (I)Il.119.1.4(5). 

3 11I.L9.1.4(5). 

4 l1.9.1.4(5). 

SUPERIOR ANALYSES OJ:i' FRESH ROCKS. ll.9.1.3-II.9.1.4. 

ORDER 9. PEitLENIC. LAPPARE. (C. I. P. W., ~9~2.) 

SUBRANG 3~ SODIPOTASSIC. ARKANSOSE. (C. I. P. W., 1902.) 

Norm. Locality. Analyst. Reference. 
I 

an 1.11 · dl 9. 50 Diamond J o Quarry, H. S. Washing- H. S. Washington, 
lo 37.93 WO 8.58 Maguet Cove, ton. J. G., IX, p. 616, ne 29.82 OS 2.06 

mt 5.10 Arkansas. 190:1. 
n 2. 74 
hm 1.60 
np 1.01 

Io 32.26 ao 10.16 Wudjavrtschorr, V. Hackmann. V. Hackmann, 
ne 33. 2a ns 5.86 Um~tek, Kola, Femlia, XI, No: 2, ·di 1. 76 

ol 6.56 Fin and. p. 151, 1894. 
OS 6.19 
il 4. 71 

or 6.95 ao 10.16 Etinrle Volcano, M:, Dittrich. E. Esch, 
lo 25.94 di 15.63 Kamerun. Sb. Pr. Ak., 1901, ne 32.38 wo 0.46 

mt 1. 86 p. 299. 
il 2.28 
ap 0. 34 

an 2. 78 ol 8. 73 Niragon~, J.,ake Kliiss. L. Finckh, 
lo 24.42 cs 12.04 Kivu istrict, D. Zent. Afr. Exp., ne 32.94 mt 4.64 
kp 9.48 il 3.65· German East I (1), p. 25, 1912. 

ap ~.34 Africa. 

SUBRANG 4. DOSODIC. URTOSE. (C. I: P. W., 1902.) 

lo 19.62 ao 12.01 Lujavr Urt, W. Petersson. W. Ramsay, 
ne 61.63 di 2. 23 

:U?l~tek, Kola, G. F. F., XVIII, WO 1. 86 
OS 1. 03 .Fin and. p. 462, 1896. 
mt 0.23 

or 5 . .56 ao 6.93 Lujavr Urt, A. Zilliacus. W. Ramsay, 
lo 11.34 di 1. 79 Um~tek, Kola G. F. F., XVIII, ne 69.86 wo 2.1)0 

mt 0.93 Fin and. p. 462,. 1896. 

Io 16.13 ao 10.16 Lujavr Urt, N. Sahlbom. W. Ramsay, 
ne 65.60 ns 3.17 

U~tek, Kola, G. F. F., A.'"VIII, di 2.57 
ol 0.64 Fi and. p. 4()2, 1896. 
OS 0.95 

Io 13.95 ao 10.16 Iivaara, A. Zilliacus. V. Hackmann, 
ne 59.36 ns 0.98 Kuuosamo, B. C. G. Finl., ol 5. 78 

cs 6.88 Finland. No. 11, p. 17, 1900. 
il 1.06 
ap 1. 68 

585 

Rock name. Remarks. 

Arkite (leu-
cite sye-

In W. T., p. 307. 

nite). 

Nephelite In W. 'L'., p. :{07. 
porphyry. 

I 

Leudtite. Fresh? 
In W. T., p. 307. 

Leu cite 
nephelinite. 

Urtite. In W. T., p. 307. 

Urtite. In W. T., p. 307. 

Urtite. In W. 'l'., p. 307. 

Ijolite. In W. T., p. 307. 

-
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CLASS· III. SALFEMANE. (C. I. P. W., 1902.) 

RANG 1. PERALKALIC. ROCKALLASE. (C. I. P. W., 1902.) 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- TiO, IP,O, MnO Inclusive. Sum. Sp.gr. 

1 73.60 4.70 13.10 n. d. 0.11 0.37 6.96 trace n. d. trace 0.93 NiO 0.06 99.83 2.93 

A3.m 1. 227 .046 (.067) (. 030) .003 .007 .113 - - .013 

2 69.80 5.10 13.23 0.78 0.11. 0.72 8.04 0.22 0.46 0.31 0.34 0.07 0.12 C02 none 100.84 
Zr02 1.17 
SOs none 

AI. I 1.163 .050 .083 .011 .003 . 013 .130 .002 .004 - .. 002 Cl none 
s none 
BaO none 
Ce203 0.37 

CLASS III. SALFEMANE. 

RANG 1. PERALKALIC. CUCULLASE. (H. S. WASHINGTON, 1917.) 

" 1 67.35 8.21 10.81 3.63 0.09 0.11 7. 2'5 3.35 n. d. 100.80 

B 3.IV 1.123 .080 .. 068 .050 .002 .002 .117 . 036 

RANG 1. PERALKALIC. CUCULLASE. 

1 63.88 7.29 14.80 3.46 0.29 0.40 9.32 1. 29 n. d. 100.73 

133. IV 1.065 .071 .093 .048 .007 .007 .150 .014 

2 64.04 8.43 5.69 3.79 4. 71 I 0.40 6.67 1. 58 3.76 trace trace 99.07 

3. IV 1.067 .083 .036 .053 .118 . 007 .108 .017 - - (100.07) \ J3 

RANG 1. PERALKALIC. CUCULLASE. 

1 68.29 8.71 11.60 trace 0.40 0.51 10.63 0.67 n. d. 100.81 

B 3. IV 1.138 .085 .073 - .010 .009 .171 .007 

RANG 2. DOMALKALIC. 

1 51. ~7 t12.52 3.66 4.84 6.21 6.55 3.56 2.25 2.00 0.11 2.27 3.92 0.60 ,)99. 76 2.88 

A 2. II .853 .123 .023 .067 . 155 .117 .057 .024 .028 .027 . 009 

RANG 3. ALKALICALCIC. VAALASE. (C. I. P. W., 1902.) 

1 55.71 14.85 2.88 6. 12 11. 78 I 2. 52 1.84 2.45 0.52 1.20 0.38 0.29 100.50 

A 2. II .929 .146 .018 .085 .295 .045 .030 .027 .015 .003 .oo4 0 

2 50.02 12.80 4. 76 8.60 4.09 8.66 1.88 1.78 1.69 2.16 3.31 0.48 100.23 

A 2. II .834 .125 .030 .119 .102 . 155 .030 .019 .041 .003 

3 59.90 11.55 0.87 4. 59 7.15 10. 60 1.78 2.86 0.37 0.57 100.24 

A a.m .998 .113 .005 .064 .179 .189 .029 .031 .007 



No. Symbol. 

-· 
1 (11)111.(2)3.1.5. 

1 .. 1.1.5.4. 

2 11III.3.1.5. 
1.1.1.5.5. 

--·--- ··-

1 (II)III.4.1.3. 
1.1.1.5.5. 

__ ...... 
1 III.4.1.4.0 

1.1.1.5.5. 

2 (Il)III.4.1.4. 

I 
1.1.1.3. 

l (II)III.4.1.511 . 

1.1.1.5 .. 5. 

1 (II)III.4(5).2. 4. 
8.1.1.2. 

... --· 
l JIT.4.(2)3.3. 

2.1.1.2. 

2 (II)III 411.3(4).3(4). 
2.1.2.8. 

3 "IIL4".3.a. 
1.1.2.2. 

SUPERIOR ANALYSES OF FRESH ROCKS. III.3.1.5-III.4.3.3. 

ORDER 3. QUARFELIC.· ATLANTARE. (C. I. P. W., 1902.) 

SUBRANG 5 PERSODIC. ROCKALLOSE. (C. I. P. W., 1902.) 

Norm. Locality. Analyst. Reference. 

Q 37.80 
ab 24.10 

Q 30.18 
or 1.12 
ab 25.15 z 1.83 

Q 18.72 
or 20.02 
ab 23.06 

Q 12.30 
or 7. iS 
ab 29.87 

Q 14.46 
or 1}.45 
ab 34.58 

Q 17.82 
or 3.89 
ab 40:87 

Q 7.98 
or 13.34 
ab 29.87 
an 7. 51 
c 1 .. 53 

Q 9.96 
or 15.01 
ui:> 15.72 
an !l. 73 
c 5.51 

Q 10.14 
or 10.56 
l\b 15.72 
nn 21. 13 

Q 9.90 
or 17.24 
l\l> 15.20 
an 14.73 

ac 30.95 Rockall Island, C. J. S. Makins. J. W. Judd, 
di 1. 70 northwest of Tr. R. Jr. Ac., by 5.08 

Ireland. XXXI (II), p. 54, 
1897. 

ac 37.88 Rockall Island, H. S. Washing- H. S. Washington, 
di 2.64 northwest of ton. Q. J. G. S., LXX, mt 0.23 
u 0.61 Ireland. p. 297, 191.4. 
ap 0.17 

ORDER 4. QUARDOFELIC. VAALARE. (C. I. P. W., 1902.) 

SUBRANG 3. SODIPOTASSIC. 

ac 31.42 Cocavera, Capo J. Deprat. J. Deprat, 
ns o. 61 alia Cuculia, B. Sv. Ct. G. Fr., di 0. 49 
by 6.54 Corsica. XVII, No. 114, 

p. 43, 1906. 

SUBRANG 4. DOSODIC. CUCULLOSE. (H. S. WASHINGTON, 1917.) 

ac 42.97 Capo alia Cuculla, J. Deprat. J. Deprat, 
di 1. 70 Corsica. B. Sv. Ct. G. Fr.,· by 6.14 . 

XVII, No. 114, 
p. 45, 1906 . ... 

ac 16.63 Lumbwa, M. Goldschlag. M. Goldschlag, 
ns 0. 73 Uganda. N.J. Cb., 1912, di 1. 57 
by 18.03 p. 588. 

' 
SUBRANG 5. PERSODIC. 

ac 33.73 Capo alia Cuculla, J. Deprat. J. Deprat, 
ns 2. 44 Corsica. B. Sv. Ct. G. Fr., di 1. 94 
by 0.10 XVII, No.114, p.46, 

1906. 

SUBRANG 4. DOSODIC. 

hy 18.80 Muottals da. L. Hezner. U. Grubenmann, 
mt 5.34 Pontresina, pers. com. jJ 4.26 
ap 9.07 Bernina District, 

Switzerland.' 

SUBRANG 3. SODIPOTASSIC . 

hy 36.89 Usini. N. Sahlbom; V. Hackmann, 
mt 4.18 Hyvinge, B. C. G. Fin., it 2.28 
ap 1.01 Finland. No. 15, p. 55, Hl05. 

di 15.60 Analmainty, Boiteau. A. Lacroix, 
hy 8.93 Sakalave · C.R., mt 6. 96 
il 6. 23 District, CLVII, p. 20, 1913. 
ap 1. 01 Madagascar. 

di 30.37 Tatarca River, (?) A. Meister, 
hy 10.17 J enisei District, Reg. Aurif. Sib., mt 1.16 
il 1.06 Siberia. IX, p. 152, 1910. 

587 

Rock name. Remarks. 

Rockallite. MnO high? 
In W. T., p. 311. 

Rockallite. Part of same 
~ecimen as 

o.l. 

Riebeckite 
granite. 

----

Riebeckite 
syenite. 

Pantelierite. 

Aegirite 
granite. 

Lam pro-
phyre. 

Quartz 
gabbro. 

Labradorite 
(basalt). c 

Pyroxene . 
monzonite. 



588 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS III. SALFEMANE--,-Continmid. 

RANG 3. ALK.ALICAJ;-CIC. V AALA8E. 
--- -- ---

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 _K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 
--- --- ---------- --------

1 50.99 '12.40 2. 10 11.80 4.09 6.46 2.38 2. 19 1. 21 0. 12 4.66 1.86 0.11 C02 trace 100.37 
8 trace 

A2.11 .850 .122 . ~13 .164 .102 .115 .039 .023 
\ 

.058 • 013 .002 

2 
I 

50.85 12.54 10.03 7. 11 5.57 9.33 2.37 1.13 0.34 0:76 80s 0.05 100.08 

A3. III • 848 .1231 .062 .099 .139 .1661 .039 .012 .005 

3 57.06 8. 50 1.11 5.40 11. 19 12.04 1. 39 0.95 1.25 0.18 0.52 0.05 0. 1.3 C02 none 99.77 
Zr02 none 

A2. II 
s · none 

• 951 .083 .007 .075 . 280 . 216 .023 -.010 .007 - .002 BaO trace 
8r0 none 

4 55.87 13. 52 2.70 5.89 6.51 8.87 2.42 1. 72 1. 56 0.09 0.56 0.25 0.10 RaO 0.02 100.08 
8r0 none 
Li20 trace 

A2. II .931 .132 .017 .082 .163 .159 .039 .018 .007 .002 .001 

5 50.57 11 .. 70 12.36 5.89 3.98 7.89 3;70 0.82 1.. 44 1. 02 99.37 2.918 

B3.IV .843 .115 .077 .082 .100 .141 .060 .009 . 013 

6 52.47 11.75 6. 13 6.92 4.33 7.55 2.85 2.31 2.15 0.14 2.39 0.26 0. 19 C02 0. 22 99.95 
Zr02 0.12 

Al. I .875 .115 .038 .096 .108 .135 .046 .024 .030 .002 .003 80s 0.08 
nao 0.06 
8r0 0.03 

7 59.90 8.49 2.04 4.60 12.07 8.58 2.36 0.76 0.35 0. 17 0.25 0.31 co, 0. 45 100.42 
80s 0.10 

A2. II .998 . 083 .013 . 064 . 302 \ . 11>4 . 038 . 008 . 003 • 002 

8 50.47 12.41 8.78 3.89 5.73 10. 19 2.57 1.19 1. 09 1. 51 ]. 31 99. 14 2.909 

B2. III . 841 .122 .055 .054 .143 .182 .041 . Ol:i .019 .009 

I 

9 53.39 12.18 6.18 6. 70 6.17 6.80 2. 70 l. 76 2.09 1.39 0.25 COt 0. 28 100. 13 
80s o. 24 

A2. 11 .890 .119 .039 .093 .154 . 121 .044 .019 . 017 '002 

10 50.69 12.40 10. 19 7.60 5. 58 6. 90 2.32 1. 28 2. 16 0.60 99.72 

A3. III . 845 .122 .064 .106 .140 . 123 .037 .014 .oos 

11 53.88 13.43 2.67 6.53 6. 53 7.57 3.08 l. 09 2.47 2. 18 0. 75 0.06 100.24 

A2. II . 898 .132 .017 .090 .163 .13-? .050 • 012 .027 .005 -

12 52.05 13.61 5. 22 6. 54 5. 23 9. 57 2. 54 1. 28 1. 83 0. 16 1. 77 0. 33 100. 13 

A2. II .868 .133 .033 .091 .131 .171 .041 .014 .022 1 . 002 

13 52. 7 11.4 9.0 3. 7 7.4 11.6 ·2.3 0. 7· 1.4 100.2 

B3. IV .878 .112 
I 

.056 .051 .185 . 207 .037 .007 

14 5~.67 10. 62 10.43 4. 21 7.04 11.70 2. 19 0.65 0.38 99. 89 

A3. III . 878 .104 .065 .058 . 176 . .. 209 .035 .007 

RANG 3. ALKALICALCIC. V AALA8E. 

1 52. 22 10.66 9.39 5. 15 6.64 11. 27 2.34 0.51 1. 98 I 100. 16 

I I 
A3. III .870 .104 .059 .072 .166 . 201 .038 . 005 



SUPERIOR. ANALYSES 01!.., FR.ESH ROCKS. III.4.3.4-HI.4:.3.5. 589 

ORDER 4. QUARDOFELIC. V AALARE-Continued. 

SUBH.ANG 4. DOSODJC. VAALOSE. (C. I. P. 'r' 1902.) 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--·· 

1 11TH .4(5 ).3. (3)4. Q 8.94 di 2. 78 Rose's mill, W. M. '!'horn- Watson and 'l'ab<1r, Gabbro. 
2 . .1.2.8. or 12.79 hy 21.35 Nelson County, ton. Va. G. S. B. III A, ab 20.44 rot 3.02 

an 16. (18 il 8. 82 Virginia. p. ~5, 1913. 
ap 4.a7 

2 111.411.311.4. Q 8. 70 di 17.14 Rockland Ridge, E.' A. Schneider. E. A. SC'hneider, Augite In W. 1'., p. 311. 
f/. . .1.2.8. or (\. fl7 hy 10.57 Columbia River, A.J.S .. andesite. ab 20.44 rot 14.38 

an 20.02 ap 1. (18 Washington. XXXVi, p. 237, 1888. 

a IH(IV)A.3(-1).411• Q 8.04 di 3(\.S!i Evans Creek, G. Steiger. G. ·F'. Kay, Granodiorite? 
1.1.2.2. or 5.5(1 hy 19.77 Riddles U. S. G. S. B. 419, ab 12.05 mt 1. G2 

an 13.90 il 1.06 quadrangle, p. 167, 1910. 
Oregon. ' 

4 (II)III.4(5).3".•V'. Q. 8. 46 di 17.27 Near Emigrant W. F. H.ille- W. Lindgren, Gabbro. In W. T.;p. 311. 
2.1.2.2. or 10.01 hy 15.62 Gap, ·brand. U.S. G. S. B. 148, nb 20.44 mt 3. 94 

Ull 20.85 il 1. Oli Placer County, p. 212, 1897. Q 

ap O.li7 California. 
I 

5 11III.4 (5). (2):~. Q, 8. 52 di 20.52 ltio de Janeiro, '1'. L. Bailey. E. 0. Hovey, Diabase. In W. '1'., p. 311 
4 (5). or 5.00 hy o. 50 

Bra:~.il. T.M.P.M., ab 31.44 rotl6.01 
8.1.2.8. an 12. i9 il 1. !18 XIII, p. 216, 1892. 

hml. 28 

(i III(IV).4(5). Q 8. 58 di 18.51 Gansen, H. S. Washing- Made for Essexitic 
(2)3. 114. 

or 13. ~~4 hy 6. 02 l:Iolmestrand, ton. W. C. Bragger. lava. ab 24.10 mt 8. 82 
:2 • .1.2.8. an 12.51 i1 4. 5(\ Norway. ·(Unpublished.) 

ap O.G7 

7 :r:r:r .4.3.411 • Q 11.88 di 24.14 Miihltal, G. Butzbach. G. Klemm, Gabbro. Border of 
1 . .1.2.2. 

or 4. 45 hy 23.83 Odenwald, Nb. Ver. Erdk. No. 78, ob 19.91 mt 3.02 
llll 10.29 II 0.'46 Germany. (4), XXVII, p. 15, III.5.3.4. 

up 0. 67 1906. 

8 11UI.4'1 .3.4. Q 9. 24 di 18. H Kalte Bt'lche, P. Schmidt. P. Schmidt, Dolerite. 
!! . .1.2.!!. 

or 7. 23 hy 5.!JO Roth, N.J., 1905, fib 21.48 mt 8.12 
an 18.90 II 2.89 Rhongebirge. II, p. 213. 

hro3.20 
ap 3.02 

!) (II)III.411.3.4. Q 9.06 di 12.88 Bielstein, . Pufahl. 0. H. Erdmanns- Biotite 
2.1.2.8. or 10. 5!\ hy 14.13 Broc;ken, Har:~.. doerfer, gabbro. ab 23.06 mt 9.05 

an 15.57 il 2.58 Jb. Pr. G. L.-A., 
up 0. 67 XXVII, p. 359, 1906. 

1 

10 11lii.4 11 .H11 .4. Q, 10. 2(\ di 11.55 Petris, K. Bmszt. P. Ro:~.lozsnik, Diaha.'!e. Three decimals. 
8.1.2.3. or 7. 78 hy 12.97 Comitiit Arad, F.K., 

I ab 19.39 mt14.85 
an 19.74 il 1. 22 Hungary. XXXV, p. 517, 1905. 

:u (H)IU.4(5).3.4. Q, 7. 74 di 9. 53 Monte Olivetto, M. Stark. M. Stark,· Dolerite. 
2 .. 1.2.2. or 6.67 hy 1R25 n. Teolo. 'l'.M.P.M., nb 26.20 mt 3.94 

nn 19.46 il 4.10 Euganean Hills, XXV, p: 331, 1906. 
ap 1. 68 Italy. 

12 (II)UI.4(5).3".4. Q, 7. 74 di '18. 96 Andranomilevina, Boiteau. A. Lacroix, Labradorite 
2.1.2.8. ' or 7. 78 hy 8.(\8 Sakalave District, C. R, CLVII, p. 20, (hasalt). nb 21.48 rot 7.(i6 

an 21.68 il 3.:H Madagascar. . 1913. 
ap 0.(17 

lH HI .411 .3( 4) .4l'. Q, 9. 24 di 30.02 Oudedrlft, Wappler E. Cohen, Olivine In W. T., p. 311. 
2.1.!!.:!. or 3.89 hy 4.60 n. Beaufort West, (student). N.J. B. B., V, diabase. nb 19.35 rotll.S3 

anl8.90 hm0.80 Cape Colony. p. 233, 1887. 

]4 III .4.H(4).4". ('~ 10.74 di 31.75 Nels. Poort, · Holdermann E. Cohen, Olivine In W.T., p. 311. 
,2.1.8.2. or 3. 89 hy 2.90 n. Beaufort West, (student). N .. T. B. B., V, diabase. ab 18.34 mt 13.46 

an 17.24 hm 1.12 Cape Colo11y. p. 233, 1887. I 
SUBH.ANG 5. PERSODIC. 

IIL4.311.(4)5. Q 10.26 di 30.59 Coljlsburg, A. Bernthsen. K Cohen, Diabase In W. T., p. 311. 
2.1.8.2. or 2. 71:1 hy a.9(i Cape Colony. N .. T. B. B., V, porphyrite. nb 19.!Jl mtl3.(i9 

an Hi. !J6 p. 24~, 1887. 

• 



590 CHEMICAL ANALYSES OF IPNEOUS ROCKS. 

CLASS III .. SALFEMANE-Continued. 

RANG 4. DOCALCIC. KOGHASE. (H. S. WASHINGTON, 1917.) 

No. Si02 Al20 3 Fe20 3 FeO I MgO CaO N~O K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp .. gr. 

---------------- --- --------- ----
1 52.40 13.55 2. 73 9.79 5. 53 10.01 2.32 o:4o 1.05 0.62 1.08 0. 12 0. 26 FeS2 ·0.13 99.99 

NiO trace 

A2. II .873 .133 .017 .137 .138 .178 .037 .004 . 014 .001 . 004 
BaO trace 
SrO none 
LbO none 

2 56. 18 14. 76 2. 12 6.98 8. 11 7.97 l. 62. 0.80 1.37 0.08 0. 17 100. 16 

A3. III . 936 . 145 .013 .097 . 203 .143 .026 . 009 - .002 

3 42. 10 12.06 1.10 8.43 5. 62 8. 63 l. 97 1. 12 3. 80 0. 20 10. 15 3. 77 0. 63 C02 none 99.58 s none 

A2. II . 702 .118 .007 .117 .141 .154 .032 . 012 .127 .027 . 009 
I 

4 52.94 H. 22 2.08 s. n 6. 99 10. 92 l. 40 0.49 l. 56 0. 12 0. 73 0.08 0.35 99.99 2.980 

A2. II . 882 .HO .013 .113 .175 .195 . 023 .005 . 009 - .005 . 
5 51.92 14. 13 2.97 6.92 8. 22 11. 53 1. 38 0.47 1.07 0. 10 0. 83 0.04 . 0.14 C02 0.06 99.78 .3. 000 

A2. U . 865 . 138 . 019 .096 . 206 . 205 .023 .005 I . 010 - .002 

6 52.58 15. 58 2.07 6. 68 5.75 10.37 1. 79 O.R2 3.13 0. 22 0.89 0.09 0. 15 C02 0. 22 100.37 
s none 

A2. II . 876 .153 . o1a . 093 .144 .186 .029 . 00!) .011 . 002 
BaO 0.03 - SrO trace 

7 54.21 18.25 4.26 10.00 5.03 8.99 1. 79 0.74 none· 1. 49 0.01 0.2.1 C02 0.04 .100. 02 
s trace 

A2. II .904 .130 . 027 .139 . 126 .161 .029 
CoO trace 

.008 .019 - .003 CuO trace 
PbO none 

8 52.16 14. 72 4.11 7.18 9.44 8.44 1. 49 0.32 1 .. 06 0.42 0.06 0.48 C02 none 100.17 
FeS2 0.29 

A2. II .869 . 144 .025 . lOU . 23(j . 150 .024 . 003 .005 - .007 

9 51.68 13.52 4.87 9.71 5.19 8.84 2.14 0.12 0.50 1. 20 0.17 0.66 C02 0.04 100.08 
Zr02 trace 

AI. I . 130 .001 .009 
SOa 0.06 

. 861 .1:33 .030 .136 .158 .034 .001 .015 FeS2 0.80 
' CoO 0.55 

I 
BaO none 
Cu 0.01 
Ph 0.02 

10 56.03 12.51 0.45 15.73 6.08 4.17 2.01 0.73 0.70 0.74 . 019 99.34 

A2. II .934 .122 .003 . 218 . 152 .075 .032 .008 .009 .003 

11 52.85 14.76 5.75 4.13 8.87 10.06 1. 12 0.25 1.07 0.56 0.24 99.66 

A2. II . 881 .145 .036 . 057 . 222 . 180 . 018 .003 . 007 .002 
' 

12 50.19 15.34 7.43 4.65 6.69 11.32 1. 82 0.63 0.34 2.24 0.14 trace 100.79 
' .. 

A2. II . 837 .150 . 046 .065 :167 . 202 . 029 . 007 .028 . 001 
I 

13 51.97 15.16 1.94 12.50 4. 74 9.36 1. 30 0.40 0.53 1. 55 0.16 0.06 99.67 

A2. II .866 .148 .012 . 174 .119 . 167 .021 .004 .019 .001 001 

14 51. !)4 15.36 3.11 9.81 4.93 10.54 0.77 0.49 0.43 1:53 0.85 0.21 100.01 

A2. II . 866 .150 .019 . 1:~o .12:3 .188 .012 .005 .019 .006 . 003 

I 

15 52.38 14.06 (3.86 4.82 8.02 7.12 1. 78. 1. 26 0.62 0.52 1. 95 0.36 0.04 SO a none 99.79 2.920 

.0241 

Cl trace 
NiO trace 

A2. II . 873 .138 .043 .067 • 20~ . 127 . 029 .014 .003 -- LbO none 

• 
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ORDER. 4. QUAR-DOFELIC.. VAALARE-Continued. 

SUBRANG 4-5. PRESODIC. KOGHOSE. (A. LACROIX, 1911.) 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 
-~-

1. IJI.4(5).4.(4)5. Q 6.96 di 19.08 Pine Hill, W. F. Hille- W.H. Hobbs, Olivine In W. T., p. 329. 
2.1.2.8. or 2.22 hy 18.34 South Britain, brand. U.S. G. S. A . .R. 17, basalt. ab 19.39 mt 3.94 

on 25.58 il 2.13 Connecticut. III, p. 60, 1901. 

2 11III.4.4.4. Q 11.88 di 9.49 Rock Creek L. G. Eakins. G. H. Williams, Hornblende In W. '1'., p. 311. 
1.1.1.2. or 5.00 hy 27.04 Tunnel, Wash- U.S. G. S. B. 148, diorite. ob 13.62 mt 3.02 

l\11 28.08 ington, District p. 85, 1897. 
of Columbia. 

3 .ITI.411.(3)4.4. Q 8.94 hy 14.10 Near James W. M. Thorn- T. L. Watson, Gabbro. 
8.1.2.8. or 6.67 il 19.30 River Gap. ton. pers. com. ab 16.77 hm 1.12 

an 20.57 ap 9.07 Virginia. 

4 III.4(5) .4.4" ~ Q 8.16 di 18.86 Moyie Sill, M. Dittrich. R. A. Daly, Gabbro .. Also in 
1.1.1.8. or 2. 78 hy 20.94 Purcell Moun- R.osenb. Fests., Can. G. S. ab 12.05 mt 3.02 

an 31.14 il 1. 37 tains, British p. 218, 1906. Mem. 38 (l), 
Columbia. p. 234, 1912. 

5 IJI.4(5).4.4". Q 6.42 dl 21.29 Moyie S~ll, M. Dittrich. R. A. Daly, Hornblende Also .in 
1.1.2.2. or 2. 78 hy 19.4<1 Purcell Moun- A. J. S., XX, p.193, gabbro. Can. G. S. ab 12.05 mt 4. 41 

u.n 30.58 il 1. 52 tains, British 1905. .. Mem. 38· (1), 
Columbia. p. 224, 1912. 

6 (.U)UT.4(5).4.4. Q 7. 86 di H\.08 Riddlee quad- G. Steiger. G. F. Kay, Basaltic 
2.1.2.8. or 5.00 hy 15.94 rangle, Oregon .. U.S. G. S. B. 4l9, greenstone. nb 15.20 mt 3.02 

an 31.97 il 1.67 p. 167, 1910. 

7 (II)III.4.4.4. Q 14.46 eli 7.58 Demerara River, J. B. Harrison. J. B. Harrison, Quartz Average san1)le. 
~.1.1.8. or 4.45 hy 21.52 British Guiana. Gold£. Brit. Gui., diabase. Incorrect in V. ab 15.20 nit 6. 26 

an 25.85 jl 2.89 p. 95,1908. T., p.439. 

8 IU.4(5).4.(4)5. Q 7.62 dl 7.39 Upper .Barama J. B. Harrison. ·T. B. Harrison. Diorite. In W. '!'., p. 33:). 
2.1.1.2. or t.{i7 )ly 30.21 River. R. G. N. W. D.ist., ab 12.5R ni.t 5.80 

an a2. 5:3 il o. 77 .British Guiana. Pt. II, p. 9, 1898 . 

9 1U.411 .4.5.<) Q 10-08 di 13.11 Mazaruni District, J. B. Harrison. J. B. Harrison, Diabase. In W. T., p. 311. 
2.1.2.8. or 0.5() hy 19.70 .British Guiana. Goldf. Brit. Gui., ab17.82 mt 6.96 

an 27.·24 il 2.28 p. 95, 1908. 
ap 0.34 

,., 

10 III.4:(3)4.4. Q 10.98 hy 42.79 Burnt Hill, N. Sahlbom. A. Hamberg, Hypersthene In W. '!'., p. 421. 
1.1.1.8. or 4.45 mt o. 70 King Chades G. F. F., XXI, andesite. ab 16.77 il '1, 37 

an20.85 Land, p. 523, 1899. 
c o. 71 Spitzber&~n. 

11 (II)III.4.4.( 5). Q 13.32 di 10.68 Godinyesd, K.Emszt. P. Rozlozsnik; Olivine 1'hree decimals. 
4.(5). or ].()7 hy 19.05 Comitat Hunyad, F.K.,XXXV, basalt. ab 9.43 mt 8.35 

2.1.2.2. an 34.47 II 1. 06 Hungary. p. 530, 1905. 
ap o.o7 

12 "III.4(5) .4.4. Q 8.46 di 18.36 Maraho Jf olcano, E. Manasse. E. Manasse, Olivine 
2.1.2.2. or 3.89 by 8.20 Eritrea. Stud. Pet. Erit., basalt. ab 15.20 mt 8.58 

an31.69 il 4.2() . p. 129, 1909 . 
hm 1.44 
ap 0.34 

13 11111.411 .41' .411 • Q 10.02 di 9.56 1\'Iihat:a Volcano, 'l'akayanagi. S. Kozu, Andesitic 
2.1.2.8. or 2.22 hy 25.97 Oshima, pers. com. basalt. ab 11.00 mt 2. 78 

an34.19 il 2.89 Seven Izu Islands, 
ap 0.34 Japan. 

14 (II)III.4.( 4)5.4. Q 14.34 di 8.07 l\fihara Volcano, · Takayanagi. S. Kozu, Andesitic Eruption of 
2.1.2.3. or 2. 78 hy 21.62 Oshima, pers. com. basalt. 1912. ab ·o.29 mt 4.41 

an36.97 il 2. 89 Seven Izu Islands, 
ap 2.02 Japan. 

15 (II)III.4.4.114. Q 12.48 di 4. 75 Jim Jim, A. G. Hall.· Skeats and Summers, Andesite-
2 .. 1.i.2. or 7. 78 by 17.90 Macedon, G. S. Viet. B. 24, basalt. ab 14.67 mt 9.98 

an26.41 11 3.65 Victoria. p. 35,1912. 
a 1. 01 p 
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CLASS III. SALFEl\fANE-Continued. 

RANG 4. DOCALCIC. KOGHASE-Continued. 

I 

No. Si02 Al 20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20u MnO Inclusive. s'um. Sp.gr. 

--- --- --- ---------- -----.--- ---------- ---

Hi 52.00 I ]0. 72 2.50 11.61 3.63 16.02 0.78 0.37 0. 18 0.14 1. 40 0.11 0.25 C02 0.05 99.82 3.144 
Zr02 nono 

A1 I . 8fi7 . 105 .016 . 161 . 091 . 286 . 013 .004 .018 .001 .004 
Cl trace 
F none 
s trace 
Cr20a trace 
V20a 0.05 
NiO none 
BaO 0.01 

I 
I SrO none 
I 

: 
0.35 17 44.17 10.57 9.20 10.92 4.56 9.]2 l. 94 0.16 2.28 0.16 4.99 0.40 0.51 C02 99.7H 3.27 

Zr02 none 

Al. I . 736 . . 104 . 058 . 151 .114 . l(i3 .o:n . 002 .062 . 003 . 007 
Cr20a none 
V20a 0.19 
BaO 0.01 

18 53.60 13.25 2.32 7.48 5.15 9.:30 l. 87 l. 09 1. 47 0.76 3.53 0.15 0.15 C02 none 100.36 
SOa o. 24 

A2. II 
., 

. 89:3 '· 130 
: 

. 014 . 104 . 129 .166 .030 . 012 .044 . 001 . 002 

19 56.63 9.70 l. 44 7.66 11.52 9.22 l. 42 0.15 0.87 0.37 0.03 0.30 99.31 

132. Ill .944 .095 .009 .107 . 288 .. 164 .02:3 .002 .005 -- .004 

I I --
RANG 5. PERCAL~IC. 

57.29 ]2.07 0.89 5.70 4.02 17.77 0.39 trace 
I 

o.:n 0.37 0.70 0.04 0.58 100.13 

A 2. II .955 .118 .006 .079 . 101 .:n8 .006 - .009 - . 008 • 

2 50.00 13.91 3.92 5.63 6.97 14.62 0.48 0.65 0.38 o. 12 1. 82 (0. 71) 0.32 FeS2 0.03 99.56 3.05 

A 2. II . 8:~3 .1:J6 .024 .078 . .174 . 261 .008 .007 .023 .005 

I 
I I 

CLASS III. SALFEMANE. 

RANG 1. PERALKALIC. ORENDASE. (C. I. P. W., 1902.) 
.. 

54.17 10.16 3.34 0.65 6.62 4.19 1. 21 11. 91. 1. 01 0.52 2.67 1. 59 0.06 C02 0.49 100.21 2.699 
Zr02 0.22 l 
SOa 0.16 

I .903 .100 .021 .009 .166 .075 .019 .127 .033 . 011 . 001 Cl 0.06 Al. 
F 0.36 
Cr20a 0.05 
NiO trace 
BaO 0.59 
SrO 0.18 
I,i20 trace 

2 54.08 9.49 :3. 19 1. 03 6. 74 3.55 1. 39 11. 7{) 2.71 0.79 ~.08 l. 85 0.05 SOa o. 29 
Cl 0.04 

99.97 2.686 
F 0.49 

[ .901 .093 .020 .014 • )()9 .Ofi4 .022 .125 .026 .010 - Cr20a 0.07 

I 
~ 

BaO 0.67 
SrO 0.20 
J.hO trace 

AI. 

51.07 9.93 2.72 1. 19 10.31 4.87 0.82 .9. 92 2.19 2.04 2. 13 1. 53 0.04 C02 none 99.66 
SOa 0.33 3 
BaO 0.57 

A2. II . 851 .097 017 .017 .2fi8 .088 .013 . 105 .027 .011 -

4 50.78 9.05 2.96 3.64 14.29 5.29 1.05 7.39 2.53 l. 28 l. 31 0.09 C02 0.46 100.15 

A2. II .846 .089 .019 .050 . 3:l7 .095 .017 .079 . 016 .009 . 001 

I 

' 
t i I 

---- --



SUPERIOR ANALYSES OF :FRESH ROCKS. III.4.4.4-5-III.5.1.1. 593 

ORDER 4. QUARDOFELIC. VAALARE-Continued. 

SUBRANG 4-5 PRESODIC KOGHOSE-Continucd. 

-·-

No. Symbol. Norm. I.. .. ocality. Analyst. Reference. Rock name. Remarks. 

I 

lG III.4.4".4. Q 10.32 di 45. so Broken Hill, Not stated. A. R. Dep. Min. Pyrox.enite. 
1.1.3.4. or 2. 22 hy 3. 21 New South Wales. N. S. W. (1909), ab 6.81 rut 3. 71 

an24. 46 il 2. 74 p. 198, 1910. 
ap 0.34 

17 III.4."4.5. Q 9. 72 di 18.38 Marifana l\fine, H. Bowley. E. S. Simpson, "Basic peg-
8.1.2.9. or 1.11 hy 7.54 Kalgoorlic, W. Aust. G. S. B. 42 matite" ab 16.24 mt13.46 

1,)1119. 74 il 9.42 West Australia. (1), p. 132, 1912. (hornblen-
:lp 1. 01 dite). 

18 (II)III.4.114.4. Q 12.06 di 16.84 IGrwans Hill, Not stated. P. G. Morgan, Diabase. 
2.1.2.3. or 6.67 hy 11.10 Reefton District, pers. com. ab 16.77 mt 3. 25 

an 24.46 il 6.69 New Zealand. 
ap Q.J4 

19 III".4,.4."5. Q 10.50 di 21.07 Mount Koghi, Boiteau. A. Lacroix, Quartz 
1.1.2.2. or 1.11 hy 31.44 New Caledonia. C. R.,CLII, diorite. ab 12.05 mt 2.09 

an 19.46 il o. 76 p. 820, 1911. 

SUBRANG. NOT NEEDED. 

1 III.(3)4.5.0. Q 18.96 di 39.67 Hiriart Hill, W. T. Shalle.r. W. T. Schaller, Quartz- Igneous?. · 
or - wo 3. 83 Pala, San Diego U.S. G. S. rec.lab. augite ' ab 3.14 mt 1. 39 
an 31.14 il I. 37 County, rock. ... 

California. 

2 III.411 .5.0. Q 9.06 di 31.01 Zeia River, P. Todakis. E.Ahnert, Gabbro. "P205"= or 3.89 hy 7.38 Amur District, Reg. Am·if. Sib., X, CaaP20s. ab 4.19 mt 5. 57 
an33.64 il 3.50 Siberia. Table VII, 1910. 

ap 0. 71 

ORDER 5. PERFELIC. GALLARE. (C. I. P. W., 1902.) 

SUBHANG 1. PERPOTASSIC. ORENDOSE. (C. I. P. W., 1902.) 

1 "III.5.l.l. or 55.60 ac 8. 78 North Table Butte, W. F. Hille- W. Cross, Orendite. In W. T., p. 313 
2.1.2.1. ks 4.16 Leucite Hills, brand. A. J. S., IV, di 4. 54 

hy 14.50 Wyoming. p. 130, 1897. 
il 1. 52 
hm o. 32 
tn 2.55 
pf I. S6 
ap 3. 70 

2 III.5.1.1.0 Q 1. 32 ac 9. 24 15-mile SpriniT, W. F. Hille- W. Cross, Orendite. In W. T., p. 313 
2 . .1.2.1. or 51.71 ns o. 24 Leucite Hil s, brand. A. J. S., IV, ks 4.93 

di 5.62 Wyoming. p. 130, 1897. 
hy 14.30 
il 2. 13 
tn 2. 35 
ap 3.36 

3 "III.5.1.1. or 53.93 ac 6. 01 Hallock Butte, C. Palmer. W. Cross, Orendite. 
2.8.2.1. ks }. 23 Leucite Hills, U. S. G. S. B. 512, di o. 72 

~f 1~: fg Wyoming. l p. 11, 1912. 
il 2. 58 - hm 2.72 
pf }. 36 
ap 3. 70 

4 III.5.l.1(2). or 43.92 ac 3. 23 Jumilla, · M. Dittrich. A. Osann, Jumillite. 
1.8.2.1. nb 4. 72 di 14.17 Murcia, Rosenb. Fests., no o. 28 ol 22.50 

' mt 2. 78 Spain. p. 290, 1906. .. 
il 2. 4:l 

I 
ap 3:02 



594 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS III. . SALFEMANE-Continued. 

RANG 1. PERALKALIC. ORENDASE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. I Sp.gr. 
------ --- ---------- ------------

1 57.13 10.28 1. 90 4.11 9.73 3.37 2.56 6.07 2.55 1. 60 0.82 0.09 C02 0.07 
I 

100.28 

A2. II .952 .101 .012 .057 .243 .061 .041 .065 .020 .006 .001 

2 48.81 8.17 3.46 3.22 14.84 7.06 1.71 5.73 3.46 1. 34 1. 39 trace C02 0.81 100.341 BaO 0.25 

.371 
SrO 0.09 

A2. II . 814 .080 .022 .044 .126 .027 .061 .017 .010 

3 48.45 11.80 9.15 0.96 4.00 5.59 4.18 7.05 3.02 1. 96 3.76 0.20 SOa • 0.20 100.32 2.759 
Cl trace 

A2. II .808 .116 .058 .014 .100 .100 .068 .075 .025 .026 .003 

4 55.56 10.70 2.00 5.19 4.56 8.42 1.45 7.48 1.45 1.42 0.81 0.61 99.65 2.67 

A2. II .926 .105 .013 .072 .114 .150 .023 .080 .. 010 .009 

RANG 1. PERALKALIC. ORENDASE. 

1 50.00 9.87 3.46 5.01 11. 92 8.31 2.41 5.02 1.16 0. 17 0.73 0.81 trace C02 0.31 100.01 l SOa 0.02 
Cl 0.08 

AI. I \ .833 .096 .022 .069 . 298 .148 .039 .053 .009 .006 - F 0.16 
Cr203 0.11 
NiO 0.07 
BaO o. 32 
SrO 0.07 
LbO trace 

RANG 1. PERALKALIC. ORENDASE. 

1 49.57 9.61 5.59 4.59 1. 28 13.91 4.90 3.23 0.38 0.65 5.98 0.57 C02 none 100.26 

A2. II .826 .094 .035 .064 .032 ~248 .079 .034 .008 .042 .008 

2 60.09 11.02 6. 10 4.45 2.45 5.62 7.12 2. 53 0.48 0.45 100.31 

A3. III 1.002 .108 .038 ;062 .061 .100 .115 .027 .oo6 (100. 48) 

3 49. 20 9.23 7.73 3.24 1. 35 11.55 6. 20 1. 96 2. 20 7. 13 0.06 99.85 

A2. II .820 .090 .048 .045 .034 . 206 .100 .021 .089 -

I 
RANG 1. PERALKALIC. ORENDASE. 

1 32.83 9.24 35.77 14.84 . 0. 47 0.55 4.92 0.86 0.35 0.62 trace 0.05 s 0.03 100.53 

A2. II .547 .091 .224 .206 . 012 .010 .088 .009'; .008 - -

RANG 2. DOMALKALIC. KILAUASE. (C. I. P. W., 1902.) 

1 52.26 10.63 2.47 5.45 9.32 5.62 1. 60 5.99 1.97 0.98 1.92 0.98 0.12 C02 o. 75 100.14 
Zr02 0.08 

A2. II .871 .104 .015 .076 . 233 .100 .026 .064 .024 .007 .002 . 
2 50.86 11.14 2.93 5.21 11. 26 6.97 1. 73 '5. 85 0.95 0.64 0.84 0.79 0. 13 C02 none 100.02 

Zr02 0.02 
s 0.02 

Al. I .848 .109 .018 .072 .282 .125 .027 .063 .011 .006 .002 Cr20a 0.11 
V20a none 

I NiO 0.04 
BaO o. 31 
SrO 0.22. 



SUPERIOR ANALYSES OF l!..,RESH !WOKS. III.5.1.2-lll.6.2.2. 595 

ORDER 5. PERFELIC. GALLARE-Continued. 

SUllRANG 2. DOPO'l'ASSIC. FORTUNOSE. (H. S. WASHINGTON, ,1917.) 

No. Symbol. Norm. ·Locality. Analyst. Reference. Rock name. Remarks. 

·--
1 "III.5.1.2(3). Q 0.66 ao 2. 31 Fortuna, M. Dittrich. A. Osann, Fortunite Verite. 

1.1.2.9.. 01' 36.14 di 9.02 Murcia, Spain. Rosenb. Fests., (verite?). Rosen. Fests., ab IS. 86 hy 24.13 
mt 1. 62 p. 277, 1906. p. 307, 1906. 
il 3.04 
ap 2.02 

2 JII.5.1.2.0 or 33.92 ao 3. 70 Jumilla, l\:f. Dittrich. A. Osann, Jumillite. Not fresh .. 
1.9.2.2. ab 6. 29 di 20.19 . Murcia, Spain. Rosenb. Fests., no 1. 09 ol 20.69 

mt 3. 25 p. 290, 1906. 
il 2. 58 
ap 3.36 

3 (II)III.511 .:1 .. 2(3). or 41.70 no 12.47 l\fichelsberg, 0. N. Heiden- W. Freudenberf, Tinguaite. 
2.2.3.2. nb 14.41 di I. OS Katzenbuckel, reich. Mt1 Bad. G. .-A., no 3.83 ol 6.65 

il 2. 58 Odenwald, . v (1), p. 315, 1907. 
hm4.96 Germany. 
pf 1. 09 
ap 8. 74 

~. 

4 11III.5.1.2. or 44.48 di 33.54 Studencho, J. Friedrichsen. V. Rosicky, Augite MnO high? 
1 . .1.9.3. nb 11.53 ol 1.97 n. Eule, Sb. Bohm. Ges. minette. nn 0. 56 mt 3.02 

no 0.28 il 1. 52 Bohemia. W., 1901, XXX, . p. 29 . 

--.. 

SUBRANG 3. SODIPOTASSIC. 

l IJI.5(G).1."3. or 29.47 di 27.33 Beaver Creek, H. N. Stokes. Weed and Pirsson, Shonkinite. In W. T .. , p. 339. 
2.2.2.2. ab 9.96 ol 15.61 Bea.rpaw A. J. S., I, an 1.11 mt 5.10 

no 5.68 il 1. 37 Mountains, p. 360, 1896. 
np 2.02 Montana. 

SUBRANG 4. DOSODIC. PIENAROSE. (H. A. BROUWER, 1910.) 

1 III.5.1.(3)4. or 18.90 llO 8. 78 Ahvenvaara, N. Sahlbom. V. Hackmann, Pyroxene- In W. T., p. 313 
2.1.4.4. nb 31.44 di 18.82 Kuuosamo, B. C. G. Fin., apatite wo 3.25 

mt 3. 71 Finland. No. 11, p. 36, 1900. syenite. . il 1.22 
ap 14.11 

2 (II)III.5.1.4. Q 1. 68 ao 12.47 Mount Firsowaya, J. Morozewicz. A. Karpinsky, Augite 
1.1.9.9. or 15.01 di 23.14 limen Moun- Ref. N.J., 1903, II, syenite. ab 42.44 hy 2.09 

mt 2. 55 tains, Russia. p. 369. I 

:.\ JII.511.1.4. or 11.68 no 14.32 Leeu wfon tein, F. Pisani. H. A. Brouwer, Pienarite 
1.1.4.4.3. ab 30.92 di 7.34 n. Pretoria, Trans. Nephsy., (aegirite 110 2.84 wol4.85 

il 6. 84 ~rransvaal. p. 50, 1910. phonolite). 
hm 2. 72 

i pf 5.98 

SUBRANG 5. PERSODIC. GELLIVAlWSE. (H. S. WASHINGTON, 1917.) 

1 III.5.1."5. or 5.00 no 2. 77 K{tten, G. Nyblom. A. G. Hogbom, Magnetite 
5.1.1.0. nb 39.30 ol o. 84 ellivare, G. F. F., XXXII, syenite no 1. 99 mt45.94 

il I. 22 Sweden. p. 569, 1910. porphyry. 
Juu 3. 20 

' -
SUBRANG 2. DO POTASSIC. PROWERSOSE. (C. I. P. W., 1902.) 

1 III.5.(1)2.2. or 35.58 di 13.90 Burkettville, G. Steiger. E. S. Bastin, Syenite Not fresh. 
2.2.2.2. ab 13.62 ~r 1t:n Knox County, J. G., XIV, porphyry. an 3. 89 

mt 3.48 Maine. p. 179, 1906. 
il 3. 65 
np 2.35 

2 III.5.112.2. or 35.03 di 19.82 Wildcat Gulch, G. Steiger. E. S. Larsen, Shonkini te. 
2.3.2.2. ab 10.48 ol 17.64 Uncompahgre U.S. G. S. rec.lab. Bn 5. 28 mt 4.18 

ne 1. 99 il 1. 67 d uadrangle, 
ap 2.02 oloraclo. 



596 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS III. SALFEMANE-Continued. 

RANG 2. DOMALKALIC. KILAUASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K,O H,O+ IH,O- TiO, I P,O, MnO Inclusive. Sum. Sp.gr. 

----- ------------ ---
3 50.41 12.30 5.71 3.06 8. 69 7.08 0.97 7.53 l. 80 0.46 l. 47 0.46 0. 15 Zr02 

Cl 
none 
trace 

100.42 2. 88 

Al. I .840 .120 .036 .043 . 217 . 127 .016 
s none 

.080 .018 .003 .002 NiO 0.04 
BaO o. 23 
SrO o. 06 
Li20 trace 

4 56.72 11. 05 2.53 3.59 9.91 2. 90 l. 43 6. 62 2. 76 1.37 0.95 trace BaO !1.09 99.'J2 

A2. II . 945 . 109 . 016 . 050 . 248 . 052 .023 . 070 .017 . 007 --

5 43.37 9.96 9.64 8. 78 5.62 9. 23 0.97 4. 76 r.24 0.07 4. 69 1. 82 100.15 3. 13 

A2. II . 723 . 098 .060 . 122 . 141 , .164 . 016 . 051 . 059 . 013 

" ,. 

RANG 2. DOMALKALIC. KILA UASE. 

l 47.32 11.22 2.91 5.81 15.96 7.11 l. 88 3. 79 I 1.71 0.31 0. 75 0.61 0.11 C02 0.13 99.89 
Cr20a trace · 
NiO trace 

Al. I . 789 .110 .018 .080 .399 .127 .030 .040 .009 .004 002 BaO 0.22 
SrO 0.05 
LhO trace 

2 53.32 14.16 2.15 5.08 7.90 7.12 2.39 4.80 l. 24 0.26 0.90 0.66 0.10 BaO 0.12 
SrO 0.05 

100.25 2.831 

2. II .889 .138 .014 .071 .198 . 127 .039 .. 051 .023 .005 . 001 

48.84 13.83 2.92 12.24 2.18 6.05 3.20 3.59 1. 01 0.22 4.39 0.73 0.22 s 0.15 99.58 
BaO 0.01 

.3 

A2. II . 814 .136 .018 .170 .055 .108 .052 .038 .055 .005 .003 

4 51.22 12.28 6.08 4.86 9.62 6. 78 2.54 3.26 2.60 0.54 0.37 100.15 2.818 

A2 .. II .854 .120 .038 .068 .. 241 .121 .ou .035 • 007 .003 

0 

.5 - 51.13 12.79 4.34 5.09 3.60 12.39 2.58 5.12 0.74 0.97 1. 26 0.21 100.22 

A2. II .852 .125 .027 .071 .090 . 221 .042 .q54 .012 .009 .003 

t6 .51. 98 11.37 1. 47 6.46 8.84 8.24 2.63 4.07 2.31 0.09 1. 52 0.68 99.76 

.A2. II .866 .111 .009 .090 . 221 .147 .042 .043 .019 .005 

7 50.32 14.51 3.84 5.32 6.97 7.70 3.84 3.60 2.01 1. 51 0.26 99.88 2.85 

.A2. II .839 .142 .024 .074 .174 .138 .062 I .038 .019 .002 

8 49.25 9.26 2.07 6.91 13.84 7.48 2.65 3.22 2.36 0.37 1. 32 1. 38 100.11 2.92 

A2. II , . 821 .091 .013 .096 .346 .134 .043 .034 .017 .010 

9 49.05 12.88 2.04 6.87 8.20 6.96 3.42 3.81 1. 93 0.32 3.75 0.65 99.88 

.A2. II .818 .126 .013 .095 . 205 .124 .055 .040 .047 .005 

10 48.05 13.42 3.54 7.68 6.41 9.05 3.06 3.85 1. 55 2.96 0.58 SOs 0.12 100.27 2.874 

A2. II . 801 . 132 .022 .107 .160 .162 . 049 . 041 .037 .004 



SUPJ~RIOR ANALYSES OF FRESH ROCKS. III.5.2.2-III.5.2·.3. 597 

ORDER 5. PERFELIC. GALLARE-Continued. 

·sUBRANG 2. DOPOTASSIC. PROWERSOSE-Continuecl. 

No.I Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

3 11ll.I.5.2.112. or 44.48 eli 20.09 'l'wo Buttes, W. F. Hille: ,V. Ci·oss, Syenitic In W. '1'., p. 313. 
2.£.£.£. ab 4.19 ol 8.82 Prowers County, brand. J. G., XIV, lam pro-an 6.67 mt 6.26 

ne 2.27 il 2. 74 Colorado. p. 168, 1906. phyre. 
hm 1.44 
ap 1.01 

4 (II)III/'5.(1)2.2. Q 4.62 eli 2.84 Fortuna, M. Dittrich. A. Osann, Fort unite 
£.1.1.£. or 38.92 by 25.71 Murcia, Rosenb. Fests., (trachyte). £\b 12.05 mt 3 .. 71 

an 4.45 il 2.58 Spain. p. 277, 1906. 
ap 2.35 

5 III.5.211 .2. Q 1. 50 eli 19.50 Voralp, 0. Fischer. 0. Fischer, Hornblende 
8.1.£.8. or 28.36 hy 5. 43 Aarmassif, 'l'. M. P. M., XXIV, minette. ab 8.38 mt13.92 

an 8.62 il 8. 97 Switzerland. p. 77, 1905. 
ap 4. 37 

SUBRANG 3. SODIPOTASSIC. LAMAROSE. (C. I. P. W., 1902.) 

1 III.5".2(3).3. or 22.24 eli 16.27 Sunlight Valley, H. N. Stokes. Hague and Jaggar, Leu cite In W. 'l'., p. 313. 
1.4.2.2. ab 9.43 ol 28.07 Yellowstone U. S. G. S. B. 168, absarokite. an 11.12 mt 4.18 

ne 3.41 il 1. 37 National Park. p. 97, 1900. 
ap 1.34 

2 (II)III.5.2(3)."3. or 28.36 eli 13.68 Pend d'Oreille M. F. Connor. R. A. Daly, Augite 
£.£.2.2. ab 20.44 ~r ~:~~ River, Can. G. S. Mem. 38 minette. an13.34 

mt 3. 25 Nelson Range, (1), p. 307' 1912. 
n 3.50 British Columbia. 
ap 1.68 

3 (II)III.5. 211 .311 • or 21.13 eli 10.62 Norrsand, N. Sahlbom. J. E. Sobral, Kentallenite. ab 27.25 ~r ~:~ 2.£.£.4. an 12.79 N. Ulfon, G. Nord. Reg., 
mt 4.18 Nordingra, p. 116, 1913. 
il 8.36 Sweden. 
ap 1.68 

0 

4 III.5.2(3).3. or 19.46 eli 14.66 N iederthalheim, A. Lindner. E. Dathe, Vogesite. Not in ,V. T .. 
£.1.2.2. ab 21.48 ~r 1:.·~g n. Aachen, Jb. Pr. G. L.-A., an12. 23 

mt 8.82 Rheinland. XIX, p. CXXIX, 
il 1. 06 1899. ap 1.01 

5 III.5".2.3. or 30.02 eli 28.12 Forcella, Dittrich and J.'Romber~ Shonkinite. 
2.1.3.8. ab 13.10 WO 4. 29 Canzacoli, Pohl. Anh. Ab . Pr. Ak., an 8. 06 mt 6.l!6 

ne 4.83 n 1. 82 n. Predazzo, 1904, p. 36. 
ap 3.02 Tyrol. 

G III.5.2.3.0 or 23.91 eli 23.85 Piz Posta Bialla, L. Hezner. U. Grubenmann, Hornblende 
1.2.2.2. ab 22.01 ~rA~g Graubunden, pers. com. syenite. au 6.39 

mt 2.09 Switzerland. 
il 2.89 
ap 1.68 

7 (II)III.5(6).2.3(4). or 21.13 di 19.64 Posta Bialla L. Bezner. U. Grubenmann, Syenite. 
2.2.2.£. ab 22.01 ol 9. 70 Glacier, pers. com. an 11.68 mt 5. 57 

ne 5. 68 il 2.89 Graubunden, 
ap o. 67 Switzerland. 

8 III.5.(1)2.3. or 18.90 di 19.24 Gliemsastockli, L. Hezner. U. Grub~nmann, Basic 
1.3.2.2. ab 21.74 ol 24.41 Graubunden, syenite. an 3.89 mt 3.02 pers. com. 

ne 0.43 il 2.58 Switzerland. 
ap 3.36 

9 "III.5.2.3". or 22.24 di 16.77 Monte Boes, H. S. Washing- H. S. Washington, Basalt. 
2.8.2.2. ab 22.53 ol 12.25 n. Pozzo ton. C. R. Cong. G. Int., an 8.62 mt 3.02 

ne 3. 41 il 7.14 Maggiore, XII, p. 231, 1914. 
ap 1.68 Sardinia. 

10 III.5(G).2".3. or 22.80 di 23.91 Muhawura, Kluss. L. Finckh, Leu cite 
2.£.2.3. ab 14.15 ol 7. 91 Lake Kivu D. Zent. Afr. Exp., basanite. an 11.68 mt 5.10 

ne 6.25 it 5.62 District, German I (1), p. 18, 1912. 
an 1.34 Central Africa. 



598 CHEMICAL ANALYSES OF IGNEOUS ROCI{S. 

CLASS III. SALFEMANE-Contimied. 

RANG 2. DOMALKA:LIC. KILAUSE-Continued. 

N·o. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 I K 20 H 20+ H,O- TiO, I P,O, MnO Inclusive. Sum. Sp.gr. 
__ I __ 

------

1 1 48.75 13.50 ll.21 4.83 3.73 9.51 2.96 3.34 0.33 0.88 0.48 BaO 0.48 100.00 2.78 
I 

A 2. II . 813 .132 . 070 . 067 . 093 .170 . 048 .035 .011 .003 

1 2 47.02 12.52 4.81 5.83 9.92 8.38 3.23 3.23 0.70 0.69 2.60 1. 23 0.12 C02 trace 100.28 2.888 

-~~I 
SOa none 
Cl trace 

2. II . 784 .123 .030 .248 . 150 .052 .034 . 033 .008 .002 Li20 trace .A 

RANG 2. DOMALKALIC. KILAUASE. 

1 46. 52 10.48 4.40 7. 79 10. 58 9.49 3. 12 1.55 1. 79 I 12.98 0.83 0.11 C02 
X 

trace 100.37 2. 99 I 0. 73 

A 2. II • 775 .103 .028 .108 . 265 .169 
LhO trace 

. 050 . 016 .037 .006 . 002 

48.16 12.85 2.79 7.11 10.45 8.13 3.18 2.79 1. 47 0.45 1. 50 0.70 0.14 Zr02 trace 100.23 s trace 2 
Cr20a 0. 07 

.A 1 I .803 .126 .018 .099 . 261 .145 .052 .030 .019 .005 .002 NiO 0.04 
BaO 0.25 
SrO 0.15 
Cu trace . 

3 52. 85 13.25 2.36 8. 71 6.84 8.47 4.72 1. 53 . 0. 93 0.35 0.40 100.41 2.93 

A 2. II • 881 .130 . 015 .121 .171 .151 .076 . 016 .004 .003 

4 53.29 8. 81 4.68 6.66 9.07 8.99 3.21 1.87 1. 51 0. 17 1. 41 traco C02. none 99. 67 
I 

A 2. II .886 .086 .029. .093 . 227 .161 . 052 .020 • 018 -

47. 87 13.25 2. 86 12.90 2. 83 7.60 4. 80 2. 21 1. 00 0.36 1.51 1.96 0.32 C02 none 100.48 
Cl 0.21 

5 
s 0.10 

A 2. II . 798 .130 .018 .179 . 071 .136 . 077 . 023 . 019 .014 .005 

6 49. 17 12.22 3.10 13.31 5.01 6.42 4.07 1.09 2.25 0.60 2. 33 0.25 0.39 C02 0.16 100.37 2.96 

2. II . 820 .120 . 019 .185 .114 . 066 . 012 
0 

.125 . 029 .002 .005 
\. 

.A 

7 47.95 13. 14 12.23 3.44 6.16 8. 59 4.10. 1. 80 0.40 0.23 0.43 0.99 SOs 0.46 99. 92 

.A 2. II • 799 .129 .077 .048 .154 .154 .066 .020 . 005 . 007 

8 45. 80 10.13 3.93 6.95 12.48 9.52 2.60 1. 90 2. 71 2.09 1. 84 99.95 

A 2. II . 763 .099 .024 .097 . 312 .170 . 042 .020 .026 • 013 

51. 21 7.98 8. 85 6.54 7. 13 9.92 2.77 1.31 0.93 0. 19 1. 51 1.58 99.92 2.877 

A ?2. II . 854 .078 .055 .090 .178 .177 . 045 . 014 • 019 .023 
<) 

1 0 46.03 12.01 4.37 6.85 5.22 11.71 3.27 2.24 2. 69 3.23 2.51 0.26 COs trace 100.39 2.852 
Cl trace 

.A 2. II • 767 .118 .028 .095 . 131 • 209 .053 . 023 .040 .018 .004 

1 1 43.35 11. 46. 11.98 2.26 11.69 7. 76 3:88 0.99 2.41 0. 59 2.43 1. 54 100.34 2. 974 

.A 2. II • 723 .112 .075 • 031 • 292 .138 . 063 .011 •. 030 . 011 

1 2 46. 18 14.26 6 ... 93 5. 72 7.23 8. 24 4.75 1.32 2.14 2. 27 0.51 99. 55 

A 2. II • 770 .140 .043 .079 . 181 .147 . 077 .014 .028 .004 
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ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG 3. SODIPO'l'ASSIC. LAMAROSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

ll (ll)III.5.2(3).3" Q o. 78 di 20.09 Sorimandi Volcano, A. Lindner. G. Rack, Leu cite Normand 
8.1.8.3. or 19.46 WO 2.09 Sumbawa Island, N.J. B. B., tephrite. mode? 

ab 25.15 mt12.99 Dutch East XXXIV, p. 71, 1912. an13.62 11 1. {17 
hm 2.24 Indies. 
ap 1.01 " 

12 IH.511.2.3(4). or 18.90 di 18.57 Wood end, A. G. Hall. Skeats and Summers, Woodendite 
2.8.2.2. ab 18.34 ol 12.98 Macedon, Viet. G. S. B. 24, (orthoclase 

an 10.29 mt 6. 96 Victoria. p. 31, 1912. basalt). 110 4.83 il 5. 28 
ap 2. 69 

- ~- --· 
SUBRANO 4. DOSODIC. KILAUOSE. (C. I. P. W., 1902.) 

1 HI.5.2(3).4. or 8.90 di 24.73 Volcano Butte, L. V. Pirsson. Weed and Pirsson, Basalt. In W. '1'., p. 315. 
2.2.2.2. ab 24. li3 ol 14. 06 Castle Mountains, U. S. G. S. B. 139, an 10.29 mt 6.50 

no 0.85 il 5. 62 Montana. p. 130, 1896. 
up 2. 02 

2 II.£.5(6) .2(3) .(3)4. or 16.68 di 18.92 Pilot Knob, W. F. Hille- H. S. Gale, Olivine 
2.8.2.3. ab 18.34 ol 18.23 Routt County, brand. U. S. G. S. B. 419, basalt. an 12.23 mt 4.18 

no 4. 83 il 2.89 Colorado. p. 118, 1910. 
ap 1. 68 

3 "III.5.2.4". or 8.90 dl 23.47 Cerro San Miguel, A. Hoppe. Felix and Lenk, Basalt. In W. '1'., p. 315. 
ab 35.12 ol 13.95 1.2.2.3. an 10.56 mt 3.48 Atlixco, Btr. G. Mex., II, 
no 2.56 il 0. 61 Puehla, p. 215, 1899. 

ap 1. 01 Mexico. 

4 IH11 .5.112.4. Q 0.36 <II 32.55 Garabal Hill, Not stated. Wyllie and Scott, Hornblendite. 
2.1.2.2. or 11.12 hy 13.27 n. Loch Lomond, G. Mag. (V), X, ab 27.25 mt 6. 73 

an a. 89 il 2. 74 Scotland. p. 540, 1913. 

5 (II)III.5".2.4. or 12. 79 <II 12.35 Korsberget, N. Sahlbom. J. E. Sobral, Kentalleni te. 
2.8.2.4-. ab 31.96 o\ 15.20 N. Ulfon, G. Nord. Reg., an10. 29 mt 4.18 

no 4.54 il 2. 89 Nordingra, p. 108, 1913. 
ap 4. 70 Sweden. 

6 III.5.2(3).4'1 • or 6. 67 dl 15. 16 Hartenrocl, F. Reineck. F. Reineck, Diabase. 
2.2.2.3. ab 34.58 ~r1t~g n. Herborn, N.J. B. B., XVII, an 11.68 

mt 4. 41 Hesse-Nasf!au. p. 99, 1903. 
il 4. 41 
ap 0. 67 

7 11III.5.2".4. or 11.12 di 19.01 Birkenauer 'l'hal, Surv. lab. G. Klemm, Diorite. 
8.2.2.2. ab 33.01 ol 4. 62 Hesse. Erl. G. Kt. Res., anll.95 mt 9.98 I Bl. Birkenau, ne 0.85 II 0. 76 

hm 5.44 p. 26, 1905. 
np 2.35 

8 III.5.2(3).''4. or 11.12 di 11.02 Burg, M. Dittrich. R. Bernges, Bn,salt. 
2.2.2.:2. ab 22.01 hy 1:l.04 n. Grossenritter, N.J. B. B., XXXI, an 10.29 oi 13. G1 

mt 5.57 Hesse-Nassau. p. 632, 1911. 
il 3.95 
ap 4.37 

9 III".( 4)5.2.4. Q 4.8G di 35.06 Zampachn, J. Friedrichsen. V. Rosicky, Schlieren in l\:fnO high. 
2.1.2.2. or 8. 34 hy 6.22 n. Eule, Sb. Bohm. Ges. granite. ab 23.58 mt12.76 

an 5. 28 il 2.09 Bohemia. vV., 1901, XXX, 
p. 29. 

10 III.5.2(3).4. or 12. 79 di 23.75 Rabenstein, R. Honig- Ribsch and Seem'ah, 'l'ephrite. 
2.2.8.3. ab 25. (18 ol 4. 20 n. Pohorschau, schmidt. '1'. M.P. M., XXXII, an 11.68 mt 6. 50 

ne 1.14 il 6. 08 Bohemia. p. 85, 1913. 
ap 6.05 

l1 III.5.2'1 .4(5). or 6.12 dl 13. Gl Hutberg, R. Pfohl. J. E. Hibsch, Augitite. In \V. T., p.343. 
2.3.2.1. ab 28.30 ol 16.03 n. Tetschen, T. M.P. M., XIV, an 10.56 mt 0.23 

no 2.56 il 4. 56 Bohemia. p. 110, 1894. 
hm 11.84 
ap 3. 70 

12 III.5(G).2(3).411 . or 7. 78 di 18.27 Mencshely, K. Emszt. J. Vital'is, Lim burgi te. 
2.2.2.2. ab 27. 77 ol 7. 48 Balaton Lake, Erf. Bal. Sees, I, (1), an13. 90 mt 9. 98 

110 6. 82 il 4.26 I:I u ngary. No.2, p. 87, 1911. 
ap 1. 34 
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CLASS III. SALFEMANE-Continued. 

RANG 2. DOMALKALIC. KILA UASE-Continued. 

No. I Si02 AI20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 1 P205 MnO Inclusive. Sum. Sp.gr. 
------ ---------- ---

~~-
---

13 54.53 13.06 6.85 4. 86 3. 14 9. 83 4. 62 1.59 0.52 99.96 2. 687 
: 

A3. III .909 .128 . 043 .068 . 078 .176 . 074 . 018 . 012 (99. 44) 

14 53.09 10.87 8.03 3.87 8.85 9.63 3.23 1. 57 i. 13 100.27 

A3. III .885 .106 .050 .054 . 221 . 171 . 051 • 017 

15 49.45 13.97 8. 10 11. 17 1. 90 5.92 5.05 1. 75 1. 19 trace 0.16 0.85 99.51 2. 74 

B2. III .824 .137 • 051 .156 .048 .105 .082 . 019. - . 001 . 012 

16 47.63 15.02 8. 15 10.40 3.50 6.87 4.92 1. 80 0.30 0.12 0.08 0.80 99.59 2. 76 

B2. III . 794 .147 • 051 .144 . 088 .123 .079 . 019 .002 - .011 

17 45.81 11.90 4.62 8.09 5.39 10.67 4.28 1. 40 0.53 0.47 4.05 2.20 0. 17 C02 none 99. 65 
Zr02 none 

Al. I • 764 .117 .029 .112 .135 .190 . 069 .015 • 051 .0~.5 • 002 
so~ none 
s 0.03 
Cr20a none 
BaO 0.04 
SrO trace 
LhO none 

RANG 2. DOMALKALIC. KILAUASE. 

I 
1 56.45 13.81 1.731 3.95 8.67 6. 69 5.03 0.46 2.02 0.67 0.31 0.02 trace C02 none 99.83 s trace 

A2. II • 941 .135 .011 .055 . 217 .120 .081 .005 .004 
Cr20a trace - - BaO trace 
SrO 0.02 

2 50.76 14.57 4. 11 10.59 2.86 7.64 5.54 1. 04 0.94 (0. 18) 1. 60 0.06 0.09 s 0.06 99. 76 

A2. II .846 .143 .026 .147 .072 .137 .089 .011 .020 - .001 

3 51. 83 8. 13 5.58 6.91 8.86 12.54 3.63 0. 71 2.82 101.01 

B3. IV .864 .080 .. 035 .096 . 222 .224 .058 . 009 

4 47.55 11.35 9.26 2.34 6.06 12.90 4.35 . 0. 67 2. 70 1.!)1 1.15 100. 24 

A2. II .·793 .111 .058 .032 .152 . 230 .070 .007 .024 .008 

I 

RANG 3. ALKALICALCIC. CAMPTONASE. (C. I. P. W., 1902.) 

1 49.71 13.30 4.41 3.37 7.96 8.03 l. 49 4.81 4.07 1.57 0.66 0.17 Cr20a trace 100.01 
BaO 0.46 

A2. II .829 ... 130 . 027 .048 .199 .143 .024 . 051 .020 • 005 . 002 

2 48.36 12.42 5.25 2.48 9.36 8.65 1. 46 3.97 5.54 1.18 0.84 0.13 Cr20s trace 99.93 
BaO 0.29 

A2. II . 806 .122 .033 .035 .234 .154 .023 .042 . 015 . 006 . 002 

3 42.31 11.40 4.07 6.11 11. 31 11.02 0.82 3.69 2.72 2.28 2.00 1.44 0.11 C02 trace 100.13 2.817 
Cr20a 0.05 

AI. I • 705 .112 . 025 .085 • 283 .196 . 013 . 039 . 025 . 010 . 002 
BaO 0. 64 
SrO 0.16 

4 55.58 1:?.41 0.59 6.70 10.93 7.95 l. 01 2.96 0.64 0.56 trace 0.50 C02 none 100.08 
Zr02 none 

AI. I .926 .122 .004 . 093 • 273 .142 • 016 
Cl 0.09 

. 032 .007 -- : .007 CoO none 
s none 
BaO 0.16 
Cn none 
Pb none 
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ORDER 5. PERFELIC. GALLARE-Continued. 

SUBHANG 4. DOSODIC. KILAUOSE-Coutinued. 

- ·-
No. Symbol. Norm. I Locality. Analyst. Reference. Rock name. Remarks. 

- I 

13 (II)III.5.2.4. Q 3. 2•1 di 20.08 Mount Kouragio, A. Itohrig. H. S. Washington, Pyroxene In W. T., p. 315. 
2 .. 1.2.3. 01" 10.01 WO 5.68 Aegina, J. G., III, p. 150, andesite. ub 3~. 78 mt 9.98 

un 10.01 il 1. 82 Greece. 1895. 

l4 :UI.5.2(3).4. Q 2.1i8 di 28.79 Richmond, Kinnicut and E. Cohen, Diabase. In W. T., p. 315. 
2.1.2.2. 01" 9. 45 hy 9.26 Cape Colony. Birney. N.J. B. B., V, nb 26.72 mtll.GO 

IUllO. 50 p. 234, 1887. 

15 (U)IIJ .5.2.4. 01" 10. 56 di 14. so Crater Wall, 0. Silvestri. 0. Silvestri, Basalt. MnO high, 
2.8.:!.4·. ub 3!1.03 ol 9.65 Kilauea, B. C. G. It., XIX, T.i02 low. 01110.01 mt11.60 

110 2.13 np 0.67 Hawaii, p. 178, 1888. In W. T., p. 315. 
Hawaiian Islands. 

1(i (II)III.5(6).2.4. or 10. 56 di 17.48 Crater Wall, 0. Silvestri. 0. Silvestri, Basalt. MnOhigh, 
2.2.2.4. uh 28.56 oi 10.03 Kllauea, B. C. G. It., XIX, Ti02 low. nu 13.34 mtll.83 

no 6.96 il 0.30 Hawaii, p. 181, 1888. In W. T., p. 315. 
Hawaiian Islands. 

17 III.5''.2.4'1 • or 8.34 di 23. Rl Waimea Canyon, W. T. Schaller. W. Cross, Kauiite 
2.2.3.3. nb 29.34 ol 4. 72 Kauai, U.S. G. S. P. P. 88, (gabbro). nn 9.17 mt 6. 72 

110 3. 69 il 7. 75 Hawaiian Islands. p. 15, 1915. 
np 5.0•1 

SUBRANG 5. PERSODIC. 

~-·-

1 (II)III .5.2(3) .5. or 2. 78 di 15.69 Brush Creek, H. N. Stokes. J. S. Diller, Gabbro. 
1.1.2.2. nb 42.44 hy 19.53 Port Orford U. S. G. S. Fol. 89, n.u13.62 mt 2.55 

il 0.61 6 uadrangle, p. 4, 1903. 
regon. 

2 (II)III.511.2.(4)5. or 6.12 di 22.06 Pahtosvaara, G. Nyblom. H. Lundbohm, Soda 
2.2.2.4. nb 37.73 ol 7.10 Kiruna District, G. F. F., XXXII, greenstone. nn 11.05 mt 6.03 

110 4. 26 il 3. 04 Finland. p. 787, 1910. 

3 III(IV).5.2.( 4)5. or 4. 45 di 46. so Malinka Sosnowka, L. Duparc. Duparc and Pearce, Diabase. 
2.1.3.2. nb 28.30 ol 5.62 Koswinsky, Oural Nord, I, nu 3.89 mt 8.12 

110 1.14 N. Ural Moun- p. 189, 1902. 
tains, Russia .. 

4 III.5".2.115. or 3.89 di 32.83 Pou-tche-ho, Pisani. J. Deprat, Diabase. 
2.1.3.2. nb 29.08 WO 1. 97 East Yunnan, Mem. Sv. G. fill 9. 45 mt 1. 86 

110 4.12 il 3.65 ·China. Incloch., I (1), 1, 
hm 8.00 I p. 230, 1912. 
np 2.69 . 

\ 

SUBRANG 2. DOPO'l'ASSIC. ABSAROKOSE. (C. I. P. W., 1902.) 

1 11lli.5.113.211• or 28.36 di 16.01 Cache Creek, L. G. Eakins. J. P. Iddings, Absarokite. Not fresh. 
2.1.2.2. nb 12.58 ~r 16:~~ Yellowstone J. G., Ill, Also in U.S. lUllS. 29 

mt 6.26 National Park. p. 938, 1895. G. S. Mon. 32 
il 3.04 (II), p. 329, 
np 1. 68 1899. 

In W. T., p. 315. 

2 III.5.3.2(3). or 23.35 di 17.06 Clarks Fork River, L. G. Eakins.-- J. P. Iddings, Absarokite. Not fresh. 
2.1.!2.2. nb 12.05 hy 13.30 Yellowstone J G., III, Also in U.S. lUllS. 85 ol 1. 54 

mt 5.10 National Park. p. 938, 1895. G. S. Mon. 32, 
i1 2.28 (II), p. 329, 
11m 1. 76 I 1899. n.p 2.02 

In W. T., p. 315. 

3 III.5".3.2. or 21.68 di 23.49 Rossland, M. 1''. Connor. R. A. Daly, Missourite. 
2.3.2.2. nb 0.52 ol 15.71 British Columbia. Can. G. S. Mem. 38 an 16.68 mt 5.80 

no 3. 41 il 3.80 (II), p. 368, 1912. 
n.p 3.36 

4 III .115.3( 4) .211• Q 3.60 di 15.23 Pigeon Island, J. B. Harrison. J. B. Harrison, Syenite. 
1.1.2.2. or 17.79 hy 31.70 Essequibo River, Gold£. Brit. Gui., ab 8.38 mt 0.93 

o.n 20.57 il 1. 06 British Guiana. p. 77, 1908. 

I 

I 



602 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS III. SALFEMANE-Continned. 

RANG 3. ALKALICALCIC. CAMPTONASE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum.· .Sp.gr. 

--- --- --------- --- ---------
1 50.82 11.44 0.25 8.94 14.01 8.14 1. 79 3.45 0.58 0.59 0.20 0.19 Cr20s 0. 03 100.49 

NiO trace 
BaO 0.06 

A2. II . 847 .112 .002 .124 .350 .145 .029 .037 . 007 . 001 • 003 

2 51.76 12.36 4.88 4.60 9.57. 7.14 1. 99 3.83 3.05 0.47 0.56 0.11 100.32 

A2. II .863 .121 .030 .064 . 239 .127 .032 .040 . 006 . 004 • 002 

3 51.68 14.07 4.71 4.57 7. 72 6.65 2.45 4.16 2.09 1. 08 0.72 trace SOa 0.13 100.03 
LhO trace 

A2. II .861 .138 .029 .064 .193 .119 . 040 . 045 • 013 . 005 -

4 50.59 11.53 l. 83 7.64 11.27 8.79 2.27 2.33 1. 76 0.21 0.80 0.48 0.17 SO a none 99.86 
Cl trace - NiO 0.06 

AI. I • 843 .112 .011 .106 . 282 .157 .037 .025 .010 .003 . 002 BaO 0.10 
SrO 0.03 

5 48.95 12.98 3.63 4.68 11.73 7.66 2.31 3.96 3.16 0.49 0.67 0.13 100.35 

A2. II . 816 .127 .023 .065 . 293 ' .137 .037 .042 .006 .005 .002 

6 42.95 12.44 10.16 5.18 5.82 13.11 2.10 2.29 1. 98 0.91 1. 34 1. 37 0.29 SOs 0.15 100.16 Cl 0. 07 
s none 

AI. I • 716 .122 .064 .072 .146 • 234 .034 . 024 • 017 .010 .004 BaO none 

7 43.49 12.76 5.92 5.18 9.23 10.54 2.40 2.53 3.05 1. 86 2.10 0.75 0.10 C02 0. 25 100.52 s 0.11 
BaO 0.13 

AI. I • 725 .125 .037 .072 . 231 .188 .039 .027 .026 .005 .001 SrO 0.12 

8 54.09 15.02 4.12 5.15 7.28 7. 72 1. 99 3.55 1. 49 100.37 

B3. IV .902 .147 .025 . 072 .182 . 137 .032 . 038 

9 52.09 11.93 1. 84 7.11 12.48 7.84 2.04 3.01 0.35 0.73 0.34 0.15 C02 0.16 100.24 
Cr20s 0.10 
NiO 0.07 

A2. II .868 .117 .012 .099 • 312 .140 .033 .032 .009 .002 .002 

10 55.57 14.37 1.66 7.08 8. 27 4.94 29.0 2.96 1. 58 1. 00 0.31 0.20 99.84 

A2. rl .926 . 141 .010 .099 . 207 .088 .0<:7 . 032 . 002 .002 .003 

I 
11 47.39 13.39 3.25 5.12 12.34 9. 73 1. 86 2. 56 3.01 0. 75 0.24 0.15 C02 0.22 100.01 

A2. II . 790 .131 .020 .071 . 309 .173 .030 . 028 .009 .002 .002 

12 54. 50 13.67 0. 63 11.44 3.25 6.41 2.97 3.07 0. 13 0. 15 2. 18 0.46 0.21 Cl 0.12M: 9'9. 60 s 0.25 

A2. II .908 .134 . 004 .159 . 081 .114 .048 .033 .027 .003 .003 

13 43. 79 14. 65 11. 78 7.65 2.99 10. 16 2. 53 2.65 0.88 1. 49 0. 79 0.42 SO a 0.05 99.86 
Cl 0.03 
CuO trace 

A2. II . 730 .144 .074 .107 .075 . 181 .040 .029 . 019 . 006 .006 

14 45.26 15.70 2.44 6.16 8.28 11.95 1. 73 3.42 1.12 0.29 1.66 0.90 0.34 Zr02 0. 01 99.80 
Cl 0.25 

.0061 
F 0.08 

.A1. I • 754 .154 .015 .086 .207 • 214 .027 .036 . 021 .005 s 0.05 
Cr203 none 
BaO 0.10 
SrO 0.06 
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ORDER 5. PERFELIC. GALLARE-Continued. 

SUBllAN;G 3. SODIPOTASSIC. KEN1'ALLENOSE~ (C. I. P. W., 1902.) 

No Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

III.5.113.3. or 20.57 di 21.51 Bet. South Boulder L. G. Eakins. G. P. Merrill, Lam pro- In W. T., p. 317. 
1.3.2.2. nb 12.58 ol 29.05 and Antelppe Pr. U. S. Nat. Mus., phyre. 11.1112.79 mt 0.46 

no 1. 42 il 1. 06 creeks, Montana. XVII, p. 670, 1895. 
np 0.34 

1 

IU.5.113.3. or 22.24 dl 14.26 Raven Creek, L. G. Eakins. J. P. Iddings, Absarokite. Also in U.S. 
2·.1.2.2. nb 16.79 hy 21.14 Yellowstone J. G., III, G. S. l\fon. 32, nu13. 62 mt 6.96 

il 0. !Jl National Park. p. 938, 1895. (II), p. 329, 
np 1. 34 1899. 

2 

In W. T., p. 315. 

(II)III.5.(2)3.3. or 25.02 dl 10. 74 Two Ocean Pass, J. E. Whitfield. J. P. Iddin§s, Absarokite. In W. T., p. 317. 
2.1.2.2. Ill> 20.06 ~r ~~ .. ~~ Yellowstone U.S. G .. Mon. 32 nu H. 73 

mt 6. 73 National Park. (2), p. 329, 1899. 
H 1. 98 

3 

np 1. 68 

III .5.3.3( 4). or 13.90 dl 21.69 Indian Creek W. F. Hille- J. P. Iddin§s, Andesite- Lower part of 
1.2.2.2. nb 10.39 ~{ 1t1~ Laccolith, brand. U. S. G. . Mon. 32 porphyry. sheet. Of. l\1113. 90 

mt 2. 55 Yellowstone (2), p. 83, 1899. No. 18 .. 
ll 1. 52 Nation::tl Park. II.5.2.3. 
np 1. 01 In W. 'f., p. 317. 

4 

III.5.(2)3.3. or 23.35 dl 15.81 Lamar River, L. G. Eakins. J. P. Iddings, Absarokite. Also in U.S. 
2.3.2.2. nb 15.72 ol 19.09 Yellowstone J. G., III, G. S. Mon. nn 1:1.34 mt 5.34 

110 1. 99 il 0. 91 National Park. p. 938, 1895. 32 (II), 
up 1.68 :w 329, 1899. 

In . T., p. 313. 

5 

III.5.3.311• or 13.34 dl 29.59 Mineral Hill, G. Steiger. W. S. T. Smith, Augite 
3.1.3.2. nb 14.15 ol 0.63 Sundance U. S. G. S. Fol. 127, vogesite. !11117. 79 mt11.37 

110 1. 99 il 2.58 quadrangle, p. 7, 1905. 
hm 2.40 Wyoming. 
np 3.34 

' 
HI.5(6).3.3'~. or 15.01 dl 24.32 Near Mica Butte, G. Steiger. W. Cross Hornblende Not fresh. 

2.2.2.2. nb 9. 96 ol 9.22 Apishap::t u. S. G. S. P. P. 90, vogeaite. • an 16.40 mt 8.58 
0 

no 5.68 ll 3.95 cuadrangle, p. 25, 1914. 
np 1. 68 olorado. 

I 7 

(II)III.5.3.3. Q 2.34 dl 13.28 Beinn an Fhurain, J. J. H. Teall. J. J. H. Teall, Diorite In W. T., p. 317. 
2.1.2.2. or 21. 13 hy 18.08 Inchnadam pf, G. Mag., XXIII, porphyry. nb 16.77 mt 5.80 

Ill 21. <J1 Assynt, Scotland. p. 350, 1886. 

8 

III.5.3.3.0 or 17.79 di 18.0·1 Allt an Sithein, W. Pollard. Hill and Kynaston, Kent::tllenite. In W. T., p. 317 
1.2.2.2. ab 17.29 ~f' Ii:~: Glen Shira, Q. J. G. S., LVI, an14. 46 

mt 2. 78 Argyll, p. 537, 1900. 
il 1. 37 Scotland. 
np 0. 67 " 

I 9 

(II)III .5.3.311 • Q 1. 32 dl 4. 26 Vallo, N. Sahlbom. V. Hackmann, Quartz 
2.1.1.2. or 1i.i9 lly 29.20 Lower Tornea, B. C. G. Fin., No. 15, gabbro. nb 24.63 mt 2.32 

nn17.24 ll 1. 82 Finland. p. 56, 1905. 
np 0.67 

10 

IU.5.3.S.0 or 15.57 di 20.47 Reichenan, P. J. Beger. P . .T. Beger, Kersantite. 
2.3.2.2. nb 13.10 ol 19.22 n. Konigsbriick, Vh. Sachs. Ges. · W., au20. 29 mt 4. 64 

no 1. 42 jl 1. 37 Lausitz. LXV, p. 376, 1913. 
np o. 67 

11 

(II)IH.5.(2)3.3''· Q 3.12 eli 12.01 Goroschki, W. Tarassenko. W. Tarassenko, Pyroxene In W. T., p. 317 
2.1.2.2 or 18.35 hy 19.30 Wolhynia, Ref. N.J., 1899, I, ·syenite. ab 25.15 mt 0. 93 

anl4. 73 il 4.10 Russia. p. 463. 
np 1. 01 

12 

III.5.3.3". or 16.12 di 18.96 Namlagira, 0. Hauser. L. Finckh, Leu cite 
3.1.2.3. ab 19.39 ol 0. 69 Lake Kivu Dis- D. Z.ent. Afr. Exp., theralite. an 20.85 mt17.17 

ne 0. 85 il 2. 89 trict, German I, (1), p. 19, 1912. 
np 2. 02 East Africa. 

13 

III.5(6).3"."3. or 20.02 di 22.92 Gentungen River, E. W. Morley. J. P. Iddings, Biotite Also in Iddings 
2.2.2.2. ab 2.10 ol 12.22 Maros District, Ign. Rocks, II, ken tall en- and Morley, an25.30 mt 3. 48 

ne 6.53 il 3.19 Celebes. p. 627, 1913. ite. J. G., XXIII, 

I 
np 2.02 p. 240, 1915. 

14 
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CLASS III. SALFEMANE-Continued. 

RANG 3. ALKALICALCIC. CAMPTONASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H,0-1 TiO, P20s MnO Inclusive. Sum. Sp.gr. 

--- ---------------
15 46.54 15.95 5.24 5.51 4. 70 10.69 2.28 4.44 0.52 0.59 1.11 1. 18 0.18 Zr02 0.01 99 .. 53 

CI 0.07 ~ 

F 0.06 
Al. I • 776 ; 156 .033 .076 .118 .191 .037 .047 .014 .008 .003 s 0.09 

Cr20s none 
BaO 0.13 - SrO 0.24 I 

I 

16 51.68 14. 77 1.26 10. 70 4.67 8.37 2.61 2.52 0. 13 0.01 2. 91 I 0. 26 0.33 SO a none 100.34 ! Cl 0.12 
I LhO none 

A2. II .861 .145 .008 .149 .117 .150 .042 .027 .036 .002 .005 

I 

17 43.58 11.46 3.40 9.13 10.80 9.88 2. 18 2. 13 2.40 0.47 3.32 0.95 trace SO a none 99. 70 2.978 
Cl trace 

A2. II . 726 .112 .021 .126 .270 .177 .035 .022 .042 .007 - LhO none 

18 43.06 13.06 4.68 8.10 9.92 9.30 2. 14 2.14 2. 53 0. 76 3. 60 0.96 0.43 C02 trace 100.68 2.935 ; 

SO a none 
A2. II .718 .128 .029 .113 • 248 .166 .034 .. 023 .045 .007 .006 Cl trace 

I 
T~bO none l 

I 
19 47.20 11. 78 1. 94 9.04 9.95. 11. 63 1. 61 1. 67 1. 24 0.28 4.31 trace 0.26 C02 0.17 101. 1.1 l 

NiO 0.03 
B 2. III . 787 .116 . 012 .125 . 249 .207 .026 .018 . 054 .004 BaO none 

SrO none 

RANG 3. ALKALICALCIC. CAMPTONASE. 

1 46.61 15.34 8.40 8.14 5.27 9.27 3.04 1. 41 1. 41 0.55 0.39 99.83 

A 2. II . 777 .150 .052 .113 .132 .166 .049 .015 . 007 .006 : 

2 51.41 14.13 ,3.48 9.25 5.54 6.40 3.43 1.80 1. 98 0. 12 1. 20 0.06 0.30 99. 10 I 

B 2. Ill • 857 .138 .022 .129 .139 .114 • 055 .019 .015 - .004 
I -

·3 50.76 13.90 4.13 10.28 4.73 8.14 2.82 0.85 1. 57 0.23 1. 50 0.07 0.34 NiO none 99.32 
" I 

2. III .ll46 .136 .026 .143 .118 .145 .045 .009 . 019 - .005 I 

I I 
B 

50.12 15.70 1.42 6.89 9.50 11.30 2.91 1.07 1.03 0.21 0.55 s 0.14 100.84 
BaO none 

4 

2. II . 835 .154 .009 .096 .235 .202 .047 .012 . 007 . 

43.94 16.17 3.96 10.06 5.05 9.59 2.93 1. 51 1. 42 0.13 4.13 0.69 trace C02 0.09 99.67 
BaO none 

5 
-

A 2. II . 732 .159 .025 .140 .126 .171 .047 .016 . 052 .005 -

6 47.12 14.43· 3.33 11.71 6.05 9.63 2.58 1.11 0.34 0.28 3.27 99.85 3.072 

A 2. II . 785 .142 .021 .163 .151 .172 .042 . 012 . 041 

7 52.37 15.06 2.34 9.82 5.38 7.33 4.04 0.92 2.24 0.21 0.32 100.03 

A 2. II • 8i3 .147 • 015 .137 .135 .130 .0651 .010 . 003 . 005 

50.57 13.58 3.26 10.09 4.98 7.67 2.92 1. 89 0.16 0.94 2.68 0.28 0.36 Cl 0.09 99.78 
F 0.09 . 8 
s 0.03 

A l.I . 843 .133 .020 .140 .125 .120 .047 .020 . 034 • 002 . 005 BaO 0.09 
SrO 0.10 

46.40 14.17 2.03 13.12 4.94 9.65 3.14 1.12 0.02 0.25 3.03 0.80 0.44 Zr02 0.05 99.77 
Cl 0.15 9 
F 0.04 

. 1. I . 7i3 .139 • 013 .182 .124 .172 .051 .012 . 038 • 006 .006 s 0.14 A 
BaO 0.18 
SrO 0.10 

0 47.16 14.45 1. 61 13.81 5.24 8.13 3.09 1. 20 0.481 0.12 3.37 0.57 0.24 C02 0.35 99.98 s 0.14 

. 013 .042 .004 .003 
Cr20a. trace 

1. I • 786 .142 .010 .192 .131 .144 .050 NiO 0.02 
BaO trace 
SrO trace 

1 
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ORDEH. 5. PERFELIC. GALLARE-Continued. 

SUB RANG 3. SODIPOT ASSIC. KENT ALLENOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

I)III.5(6).3.3. or 26.13 di 20.94 Gillinan River, E. W. Morley. J. P. Iddings, Leucito- Also in Iddings. 
2.2.2.8. ab 7.86 ol 4. 29 n. 1\{asin, Ign. Rocks, II, phyre. and Morley, an 20.02 mt 7.66 

no 6.25 il ~- 13 Mount Mouriah, p. 622, J.913. J. G., XXIII, 
ap 2.69 Java. p. 233, 1915. 

15 (I 

II.5.3.3(4). Q 0.06 di 15.38 Meredith, Not stated. A. R. Secy. Mines Viet., 'l'achylite. 
2.1.2.8. or 15.01 hy 18.50 Victoria. (1910), p. 64; 1911. nb 22.01 mt 1. 86 

lG N[ 

fiJl 21.13 il 5.47 
np ·0.67 

1.511.3.3(4). 01" 12. 23 di 21.99 Woodend, A. G. Hall. Skeats and Summers, Limburgite. 
2.8.2.2. ab 1a.10 ol 17.79 Macedon, 0 

Viet. G. S. B. 24, 
ll.U 15.29 mt 4. 87 
no 2.84 il 6.38 Victoria. p. 28,1912. 

17 II 

ap 2.35 

L5.3.3(4). or 12. 79 di 15.90 Kings Quarry, A. G. Hall. Skeats and Summers, Limburgite. 
2.8.2.211 • 

ab 15.20 ol 16.56 1\'lacedon, Viet. G. S. B. 24, an 19.74 mt 6. 73 
no 1. <12 il 6. 84 Victoria. p. 28,1912. 

ap 2.35 

18 II 

T .5.3( 4).3n. 01" 10.01 di 30.00 Dingo Creek, II. I. Jenson. H. I. Jensen, Dolerite. 
2.2.2.2. ab 13.62 ~r 1t: ~g N anclewa.r Moun- Pr. Linn. Soc. o.n20.02 

mt 2. 78 tains, New N. S. W., XXXTI, 

:t.!) :n 

il 8.21 South Wales. p. 904, 190R. 
.. 

SUBRANG 4. DOSODIC. CAMP'l'ONOSE. (C. I. P. W.;1902.), 

1 11HI.5.311.4. or S.34 di 1S. OS Colclbrook Marsh, W. D. Matthew. W. D. Matthew, Quartz In. W.'l'., p.273. 
2.2.2.3. ab 25. OS ol S.96 St. John, . : 'l'r. N.Y. Ac. Sci., diabase. an 23.91 mt12.06 

il 1. 06 New Brunswick. XIV, p. 214, 1895. 

2 11III.5.3.4. or 10.56 di 11.44 Wapus Creek, M. F. Connor. W. H. Collins, , Quartz 
2.1.2.8. ab 28.82 hy 20.93 · Gowganda Dis- Ca.u. G. S. Mem. 33, diabase. an 17.79 mt 5.10. 

il 2.2S trict, Ontario. p. 76, 1913. 

3 11III.115.3( 4).411 • Q 4.44 di 14.54 Rankin Township, M. F. Connor. W. H. Collins, Diabase. 
2.1.2.3. or 5.00 hy 1S.17 Gowganda Dis- Can. G. S. Mem. 33, ab 23.5S mt 6. 03 

an 22.SO il 2.S9 trict, Ontario. p. 76, 1913. 

4 III 5 3(4) 4 or 0.67 dl 23.97 O'Brien Mine, :N. L. Bowen. N. L. Bowen, Diabase. Also in 
1.3.2.2. ab 19.91 ol 17.65 Cobalt, J. Can. Ming. Inst., J. G., XVIII, an 26.41 mt 2.07 

no 2.56 il 1. 06 Ontario. XII (1909), p. 519, p. 661, 1910. 
1910. 

5 (II)III.5.3( 4).4. or S.90 di 13.14 Lockes Hill, H. S. Washing- H. s: Washington, Essexite In W. 'I'., p. 319. 
3.8.2.3. ab 22.01 ol 10.58 

B~lkn~ Moun- ton. A. J. S., XXII, (horn-an 20.69 mt 5.80 
no 1. 42 il 7.90 tams, ew p. 495, 1906. blende 

ap 1. OS Hampshire gabbro). 

() IU.5.3(4).4. or 6.67 di 19.23 Rockport, H. S. Wa..'lhing- H. S. Washington, Diabase. In W. T., p. 319. nb 22.01 ~r ~::g 2.2 .. q.8. an 24.46 Cape Ann, ton. J. G., VII, p. 289, 
mt 4.87 Essex County, . 1899. 
il 6.23 Massachusetts. 

7 (II)III.5.3.4(5). or .... 56 di 13.43 Middlefield, J. H. Pratt . H. E. Gregory, Diabase. InW. T., pp. 
1.2.2.8. n.b 34.06 ~r 1:::~ Connecticut. U. S. G. S. B. 165, 317, 319. an 20.02 

mt 3.48 p. 176, 1900. 0 
il 0.46 

8 III.5.3.40. Q 2. 76 di 10.79 Heath Mountain, E. W. Morley. W. J. Miller, Diabase. 
2.1.2.3. or 11.12 hy 19.17 Warren County, J. G., XXI, p. 174, ab 24.63 mt 4.64 

an 18.35 il 5.17 New York. 1913. 
ap 0.67 

9 III.5.3.4.0 or 6.67 di 17.70 North Creek, E. W. Morley. W. J. Miller, Hornblende 
2.3.2 .. 3. ab 26.72 ol 16.05 . \Varren County, J. G., XXI, p. 170, norite. an 21.13 mt 3. 02 

il 5. 78 New York. 1913. 
ap 2.02 

10 lii.5.3.4.0 or •. 23 di 12.09 Elizabeth town, W. F. Hille- J. F. Kemp, Norite. In W. T., p. 319. 
2.3.2.8. ab 26.20 ~r 1~: b~ Essex County, bray. d. U. S. G. S. B. 168, an 21.96 

mt 2.32 New York. p. 37, 1900. . 
i1 6.3S 
ap 1. 34 
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CLASS III. SALFEMANE-Continued. 

RANG 3. ALKALICALCIC. CAMPTONASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO I Na,O K20 H20+ H20- Ti02 P,O, I MnO I Inclusive. Sum. Sp.gr. 

1 46. 74 16.63 2.17 10.60 6.11 8.66 3.81 0.86 0.73 0. 12 2.54 0.33 0.26 C02 0.07 99. 77 s 0.11 
1 

A 1. I • 779 .163 . 014 .147 .153 .154 • 061 • 009 . 030 . 002 
Cr20s trace 

. 004 NiO o. 03 
BaO trace 
SrO trace 

1 2 44.77 12.46 4.63 12.99 5.34 10.20. 2.47 0.95 0.48 0.12 5.26 0.28 0.17 C02 0.37 100. 75 3.090 s o. 26 

2. II • 0()2 
NiO trace 

• 736 .122 .029 .180 .134 .182 . 040 .010 .064 .002 BaO trace A 

1 3 51.82 14.18 0.57 9.07 8.39 8.60 2.79 1. 26 1.40 OQ30 1.17 0. 17 0.13 99.85 2.95 

A2. II .864 .139 .004 .125 . 210 . 154 . 045 . 014 . 015 . 001 . 002 

14 51.34 12.71 2.65 14.14 3.66 7.44 2.43 1. 44 0.69 0.18 3.47 0.20 0.36 100.71 3.089 

A 2. II .856 .125 . 016 .196 • 092 . 133 .039 . 015 . 043 . 002 . 005 c 

15 50.34 15.23 2.82 11.17 5.81 9.61 2.93 J..02 0.07 0.19 1. 56 0.20 0.14 101.09 2.968 .. 
B2. III • 839 .149 • 018 .155 .145 . 172 . 047 . 011 . 020 . 001 . 002 

(' 

16 49.68 14.02 4.97 9.52 5.80 6.50 3.49 1. 41 1. 89 0.54 1. 39 0.21 0.18 SrO trace 99.60 2.9<19 

A2. II . 828 .137 • 031 .132 .145 .116 . 056 .015 . 017 . 002 . 003 

17 51.08 16.45 0.84 10.08 6.95 5.57 3.49 1. 28 0.51 0.08 4.44 0.14 0.08 C02 trace 100.99 2. 977 s trace 

A 2. II • 851 .161 .005 .140 .174 .100 .056 . 014 .056 . 001 . 001 

18 48.11 14.74 2.54 11.85 5.10 6.72 2.92 1. 92 1.73 0.27 3.17 0.44 0.19 FeS2 0.13 99.96 
Cr20a 0. 01 
VzOs o. 03 

AI. I . 802 .144 • 015 .165 .128 .120 .047 .020 .039 . 003 . 003 NiO o. 03 
BaO 0.04 
SrO 0.02 

19 50.07 12.63 3.84 10.30 5.23 6.55 3.53 1. 90 1. 96 0.86 ·2. 50 0.22 0.42 C02 none 100.03 
Zr02 none 
SOs none 

AI. I .835 .124 .024 .143 .131 .117 .056 .020 • 031 .002 .006 s none 
BaO 0.02 
SrO none 

20 52.34 14.17 2.40 10.78 3.51 7.25 3.73 2.37 0.43 0.18 2.21 0.80 0.09 s 0.14 100.40 

A2. II . 872 .139 • 015 .150 .088 .130 .060 .026 • 028 . 006 .001 

21 4.8.45 1a?70 2.00 13.24 4.39 8.50 3.94 1. 22 1. 58 none 3.17 0.72 0.17 C02 none 
Cr20s 0.10 

100.18 2.90 

A2. II .808 .125 • 013 .184 .llO .152 .064 • 013 .040 .005 . 00 

22 45.65 15.20 6.71 13.81 2.95 6.33 3.09 1. 05 2.29 1.
0

66 0.25 0.71 BaO none 99.70 2.85 
SrO none 

A2. II 
/) . 761 .149 .042 .192 .074 .112 .050 .on • 021 .002 .010 

23 51.14 13.95 2.15 12.97 2.21 6.56 3.59 2.33 0.22 0.12 2.41 1. 59 0.44 Zr02 0.12 100.30 2.907 
Cl trace 
F 0.10 

AI. I . 852 .137 . 013 .181 . 055 .117 .058 • 024 • 030 .011 • 006 FeS2 0.15 

I 
NiO trace 
BaO o. 25 
SrO trace 
V20a trace 
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ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG 4. DOSODlC. CAMPTONOSE-Continncd. 

I 
No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

----

ll (II)III.5.3.4(5). OJ' 5.00 di 13. OS Elizabeth tow~, W. F. Hille- J. F. Kemp, Norite. Gneissoid form 
'2.8.2.8. nh 27.25 ol 16.86 Essex County, brand. U. S. G. S. B. 168, of No. 19, l\1125.02 mt 3. 25 

110 2.56 il 4. 56 New Yorlc p. 37, 1900. III.5.4.4-5. 
np 0.67 In W. '1'., p. 319. 

12 ]]1.5.311.4. or 5.56 dl 24.02 Lincoln Pond, G. Steiger. J. F. Kemp, Gabbro. In W. '1'., p. 319. 
2.2.2.8. nb 20. !J6 ~r g:gr Essex County, U. S. G. S. A. R.19, an 1!).46 

mt 6. 73 New Yorlc III, p. 407, 1899. 
il !). i3 
np 0.67 

0 

13 Ul.5.3".4. or 7. 78 dl 16. 11 Scotch Plains, R. B. Gage. J. V. Lewis Basalt. Lower layer. 
1.2.2.8. nb 23.58 ~r 13:~g New Jersey. N.J. G. S. A. R. Of. No. 22, an22. 24 

mt O.!J3 (1907), p. 159, 1908. III.5.4.5. 
il 2.28 
np 0.34 

14: DI.115.311.4. Q 6.00 dl 13.19 Jersey City, R. B. Gage. J. V. Lewis, Quartz Also in A. J. S. 
2.1.2.4. or 8.34 hy 21.26 New Jersey. N.J. G. S. A. R. diabase. XXVI, nb 20.•14 mt 3. 71 

nn1!J. 74 il 6. 74 (1907), p. 121, 1908. p. 158, 1908. 
llp 0.67 

]5 III.5.3(4:).4. or 6.12 <1117.97 Rocky Hill, A. H. Phillips. A. H. Phillips, . Dolerite. InW.'l'.,p.319. 
2.2.2.8. nb 24.63 ~r It:~ New Jersey. A. J. S., an25.30 

mt 4.18 VIII, p. 279, 1899. 
il 3.04 
ap 0.34 

:J.G 11III.5.3.4. or 8.34 dl !).80 Millington, R.B. Gage. J. V. Lewis, Basalt. 
2.1.2.8. ab 29.34 ~r 28:~~ New J·ersey. N.J. G. S. A. R. n.n 18.35 

mt 7.19 (1907), p. 159, 1908. 
il 2.58 
np o. 67 

17 (Il)III.5.311.4. or 7. 78 di I. 36 Roseland, W. M. Thorn- Watson and Tab~r, Gabbro. 
f2.111,J.8. nb 29.34 ~r ~l .. ~~ Nelson County, ton. Va. G. S. B. III A, an25.30 

mtl.IG Virginia. p. 95, 1913. 
il s. 51 
ap 0.34 I 

18 11Ill.5.3.4. or 11.12 dl 7.64 N en.r Limestone \V. F. Hille- A. Keith, Gabbro. In W. T., p. 3Hl. 
2.2.2.8. o.b 24.63 ~r 1JJ~ Cove, brand. U. S. G. S. B. 168, au21.41 

mt 3.48 Unicoi County, p. 59, 1900. 
il 5.93 Tennessee. 
ap 1.01 

19 III.5.(2)3.4. or 11.12 dl 14.47 Eagle River G. Steiger. A. N. Winchell, Diabase. 
2.1.2.8. nb 29.34 ~r IJ:~~ Section, . ' J. G., an 13.34 

mt 5. 57 Keweenaw Point, XVI, p. 772, 1908. 
il 4. 71 1-lich.igan. 
o.p 0.60 

20 (Il)III.5.(2)3.4. or 14.46 di 13.21 Hichmond, E. M. Pennock. F. F. Grout, Gabbro. 
2.1.2 .. 2. ab 31.44 ~r ~g .. ~~ Minnesota. J. G., an 14.73 

I 
mt 3.48 XVIII, p. 656, 1!HO. 
il 4. 26 
ap 2.02 

21 III.5.(2)3A. or 7.23 di 20. 2!J Stearns County, F. F. Grout. F. F. Grout, Diabase. 
2.2.2.2. nb 33.64 ~rA~ :Minnesota. J. G., nn 13.34 

mt 3.02 XVIII, p. 655, 1910. '\ 

il 6. OS 
llp 1. 68 

22 ~~nr.5 . 311,411. or 6.12 di 4. 02 Duluth, A. N. Winchell. A. N. Winchell, Orthoclase In W. T., p. 319. 
2.1.1.2. nb26.20 ~r 2;.-zg Minnesota. A.G']: . gabbro. an24.46 

mt 9. 74 XXV , p. 293, 1900. 
il 3.19 
np o. 67 

23 (Il)III.5.(2)3.4. Q 1. 56 di 5.98 Cinder Butte, · W. F'. Hille- I. C .. Russell, Basalt. 
;;t.1.2.'4. or I:l.34 hy 2J.4a Snakt} River brand. U. S. B. S. B. 199, ub30.3!J mt 3.02 

an 15.29 il 4.56 Plains, Idaho. p. 87, 1902. 
ap 3. 70 

I 
I 

0 
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CLASS III. SALFEMANE-Continued. 

RANG 3. ALKALICALCIC. CAMPTON ASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO 
I 

Na20 K20 H20+ .H20-I Ti02 Pz05 MnO Inclusive. Sum. Sp.·£1-·. 

--- -------- --L- --- --- ---------
24 40.22 ]2. 02 2.77 8.80 9.29 10.56 l. 90 l. 70 l. 63 0.27 0.95 0.43 trace SO a o. 04 99.77. 

Cl o. 08 

A1. I . 820 .118 . 017 .122 • 232 .189 . 021 
s o. 05 

• 018 . 012 • 003 - BaO o. 03 
SrO 0.03 

25 53.56 16.07 3.21 5.29 7.23 8.77 3.06 l. 94 0.19 0.68 0.18 0.11 100.29 

A2. II . 893 .158 .020 . 073 .181 .157 .049 . 021 .. 008 . 001 . 002 

' 
26 t 51.81 15.24 3.66 4.86 8.89 9.06 2.83 2.08 0.67 0.77 0.18 0.08 100.13 

A2. II .864 .149 .023 .068 . 222 .162 .045. •• 022 .010 .001 • 001 

27 51.70 15. 18 2.09 8.54 8. 18 8. 73 2.31 l. 81 0. 16 1.24 0.21 trace Cl trace 100.24 s 0.09 

A2. II . 862 .149 . 013 .119 . 205 . 155 . 037 . 020 • 014 .. 001 -

28 47. 28 11.56 3. 52 I 5. 71 13. 17 9.20 2. 73 2. 17 2.96 0.88 0.59 0. 13 Cl 0.18 100.08 

A2. II • 788 .113 .022 .079 .329 .164 .043 .023 .011 .004 .002 

29 53.27 15.43 2.43 6.50 6. 16 8.18 3.51 1.71 0.62 none 1. 30 0.50 0.12 C02 none 99. 73 

A2. II .888 .151 .015 .090 .154 .146 .056 .018 .016 .004 .002 

30 49. 73 15.46 3.32 8. 14 7.20 9.63 3.30 0.87 0.32 0. 16 1.59 0.42 0.13 C02 none 100.27 

A2. II .829 .152 .021 .113 .180 .171 .053 .009 .020 .003 .002 

31 48.35 15.47 4.80 7.58 8.15 8.81 3.09 0.95 0. 73 0.28 1.33 0.33 0.21 Zr02 none 100.26 2.970 
SO a 0.07 

.15.2 
s trace 

A1. I .806 .030 .106 . 204 . 157 '.050 .010 .015 .002 .003 Cr20s trace 

I 

NiO 0. 02 
BaO 0.06 
SrO 0.03 
LhO trace 

32 49.36 16.35 2.93 8. 55 7.06 10.08 2. 67 0.82 0. 65 0.22 0.98 0.30 0. 19 NiO 0.05 100.25 
BaO 0.04 
SrO none 

A2.II .823 .160 .018 .119 .177 .180 .043 009 .012 .002 .003 Li20 none 

33 45.30 14.95 1. 98 9.32 8. 29 8.87 4. 27 1. 27 0.85 2.66 2.23 trace 99.99 

A2. n . 755 .147 . 012 .129 . 207 .159 .069 . 013 .032 . 015 -

34 54. 64 12.09 1.81 5.03 11.86 7.74 2.35 1. 01 2.44 0. 12 0.61 trace 0.13 C02 none 100.01 
NiO 0.05 
BaO 0. 05 

A2. II • 911 .119 .011 .070 .297 .138 .038 .011 .008 - .002 SrO trace 
LhO trace 

35 50.66 13.97 2.55 10.20 4.45 8.08 3.32 1.95 0.43 0.27 2.39 1.01 0.29 Cl 0. 02 99.81 
NiO trace 
BaO 0. 22 

A2. II .844 .137 .016 . 141 . 111 .144 .053 .021 .030 .007 .004 SrO trace 
Li20 none 

36 54.56 16.04 0.95 6.07 8. 71 8. 89 3.05 1. 18 0. 28 0. 53 0. 18 0.17 Cr20a trace 100.38 
BaO 0.03 
SrO trace 

A2. II . 909 ,157 .006 .085 . 218 .159 .049 • 013 .007 .001 .002 LbO trace 

I 
. 

• 
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ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG 4. · DOSODIC. CAl\IPTONOSE-Continucd. 

No. Symbol. ·Norm. Locality. Analyst. Reference. Rock name. Remarks. 

24 III.5.311 . (3)4. or 10.01 di 24.53 Reci Mountains, H. N. Stokes. H. w: Weed, . Gabbro. InW.T.,p.317. 
2.2.2.2. 1\IJ 15.72 ~{ lt:~~ Montana. J. G., anl9.46 

mt 3.94 VII, p. 739, 1899. 
il 1. 82 
ap 1. 01 

25 (Il)III.5.3.4. Q 0.24 di 14.52 Hurricane Ridge, L. G. Eakins. J. P. Iddings, Gabbro- In W. T., p. 319. 
2 .. 1.2.2. or 11.68 hy 17.32 Crandall Basin, U. S. G.· S. Mon. 32 poq)hyry. ab 25.68 mt 4.64 

nn 24.4G il 1. 22 Yellowstone (II), p. 260, 1899. 
ap 0.34 National Park. 

26 11III.5.3.114. 01' 12.23 di 16.92 Hurricane Ridge, L. G. Eakins. J. P. Iddin§s, Gabbro- In W. T., p. 319. 
2.2.2.2. ab 23.58 ~{ 11:~5 Crandall Basin, U. S. G. . Mon. 32 porphyry. 

an22.80 
mt 5.:34 Yellowstone (II), p. 260, 1899. 
il 1. 52 National Park. 
ap 0.34 

27 III .5.3( 4).(3)4. or 11. 12 dl 13.57 Dunraven Peak, F. A. Gooch. J. P. Iddin§s, Basalt. In \V. T., p. 319. 
1.1.2.2.' ab 19. a9 ~{ 22:~~ Yellowstone U.S. G. . B. 148, an 25.58 

mt 3.02 National Park. p. 135, 1897. 
il 2.13 
ap 0.3•1 

28 III.511.3.(3)4. 01' 12.79 <1117. 82 Ishawooa Canyon, J. P. Whitfield. A. Hague, Leu cite Leuoite absaro-
2.8.2.2. ab 14.93 ol 21.92 Wyoming. · A. J. S., XXXVIII, phonolite. kite in ( 

on 19.46 mt 5.10 
110 4.12 il 1. (\7 p. 46, 1889. Iddings, J. G.,· 

ap 1. 34 III, p. 938, 
1895. 

In W. T., p. 321::: 

29 (II)III.5.3A. Q 1.14 dl 12.61 Folsom, G. Steiger. J. B. Mertie, Basalt. 
2.1.2.2. or 10.01 hy 17.34 Colfax County, U.S. G. S. rec.lab. ab 29.34 mt 3.48 . 

an 21.41 il 2.43 New Mexico. 
ap 1. 34 

30 11IIJ.5.311.4.(5). or 5.00 di 16.01 Barella Mesa, G. Ste.i.ger. J. B. Mertie, Basalt. 
2.2.2.9. ab 27.77 hy 9. 50 Colfax County, ·v. s. G. s. rec.lab. au 25.02 ol 7.62 

mt 4. 87 NewMexico. · 
il 3.04 
ap 1.01 

31 11III.5.3( 4).411 • or 5. 56 di 12.98 San Rafael Flow, \'T. F. Hille-. W. Cross Basalt. In W. T.;p. 321. 
2.2.2.2. ab 26.20 hy 8.84 Colfax County, ·brand. u.s. G. s. B. 168, an 25.58 ol 9.92 

mt 6.96 New Mexico. p. 171, 1900. 
il 2. 28 

-, 
I 

ap 0.67 

32 11III.5.3( 4).411• 01' 5.00 di 14.74 Santa Maria Basin, \V. F. Hille- J.P. Iddin§s, Mica basalt. In W. T., p. 333. 
2.2.2.9. ab 22. sa ~{ 13:~~ Arizona. brand. U.S. G. . B. 148, an30.02 

mt 4.18 p. 187, 1897. " il 1. 82 
ap 0.67 

33 11III.5(G).3.4. or 7. 23 di 7.66 Near Mount L. G. Eakins. U.S. G. S. B. 148,, Lava In W. T., p. 321. 
2.4.2.9. ab 25.15 ol 20.46 Tmmbull, p. 188, 1897. (basalt?). an20. 85 mt 2. 78 

no 5.96 il 4.86 Arizona. 
ap 5. 04 

3•1 111."5.311.4. Q 3. 54 di 15.01 Near Table W. F. Hille- H. W. Turner, Quartz In W. T., p. 321. 
1.1.2.2. or 6.12 hy 29.58 Mountain, brand. U. S. G. S. A. R. 17, diorite. ab 19.91 mt 2. 55 

an 19.4fl il 1. 22' Butte County, I, p. 731, 1896. 
I 

California. 

35 ''III.5.3.4. Q 0.36 di 13.39 Oroville, Table W. F. Hille- H. W. Tur,ner, Basalt. In W. T., p. 321. 
2.1.2.3. or 11.68 hy 17.50 Mountain, brand. U. S. G. S. A. R. 14, ab 27.77 mt 3. 71 

an17.51 il 4.56 Butte County, II, p. 491, 1894. 
ap 2.35 California. 

36 "III.5.3( 4).4. 01' 7. 23 dll3.69 Near Cinder Cone, W. F. Hille- J. S. Diller, Quartz In W. T., p. 321. 
1.1.2.2. ab 25.68 ~r~·g~ Lassen Peak, brand. U.S. G. S. B. 79, basalt. on 26.41 

mt 1. 39 California. p. 29, 1891. 
il 1. 06 I 

ap 0.34 
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CLASS III. SALFEMANE-Continued. 

RANG 3. ALKALICALCIC. CAMPTON ABE-Continued. 

No. Si02 Al20 3 F~20s FeO MgO CaO N~O K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr.l 

----------------------------

37 53.46· 14.81 2.60 5.15 7.27 8.44 2.60 1. 30 2. 13 0.12 0. 70 0. 16 0.18 C02 0.44 99.76 
FeS2 0. 26 
NiO 0.05 

AI. I .891 .145 .016 .072 .182 .150 .042 .014 .009 .001 ;003 BaO 0.05 
SrO trace 
Li20 trace 

38 51.27 12.14 2.51 6.71 10.88 10.32 2.00 1. 63 1. 16 0.17 0. 60 0.21 0.21 NiO 0.04. 99.92 
BaO 0.07 

(', SrO trace 
A2. II .855 .119 .015' .093 ' .272 .184 .032 .017 ._oo8 .001 .003 Li~O trace 

39 47.91 14.26 1.65 7.80 10.83 9.60 3.01 1. 89 0.37 2. 70 trace Li20 trace 100.02 

A 3.m • 799 .140 .010 .108 .271 .171 .048 .020 .034 -

0 51.56 15.24 2.73 5.99 8.30 7.67 3.78 1. 85 0. 16 0. 15 1. 81 0.47 0.15 Cr20a 0.01 99.95 
BaO 0.07 4 
SrO 0.05 

A 2. II .859 .149 .017 .083 .208 .138 .060 .020 .023 .003 .002 Li20 trace 

1 48.23 14.69 4.49 5.85 6. 73 12. 12 2.55 1.49 0.98 1. 50 1. 00 0.46 0.17 C02 trace 100.46 
SO a 0.05 4 
Cl 0.09 

A 1. I .804 .144 .028 .082 .168 .198 .041 .016 .013 .003 .002 F none 
Cr20s 0.06 

' 

2 52.18 15.59 0.75 8. 11 7.89 10.40 2.88 1. 25 0.73 0.16 0.05 0.16 Cl trace 100.35 3.00 s 0.01 4 

.153 
NiO 0.14 

2. II .870 .005 .113 .197 .186 .047 .. 013 .002 - .002 CuO 0.05 A 

3 50.80 10.43 3.95 6.91 12. 13 10. 17 2.77 1. 52 0.67 0.30 trace 0.45 C02 none 100.34 
Zr02 none 4 
Cl 0.06 

1. I .847 .102 .025 .096 .303 .182 .045 .016 .004 - .006 s none 
CoO none 

A 

BaO 0.18 
CuPb none 

4 54.51 12.26 1.64 7.60 6.89 8.80 2.37 1. 85 0.94 0.04 1. 74 0.78 0.32 C02 0.36 100.33 
FeS2 0.20 4 
NiO 0.03 

A 2. II .909 .120 .010 .106 .172 .157 .039 .020 .022 .006 .005 nao none 

5 52.84 1.4.06 1. 73 8.38 5.55 8.72 2.90 1. 74 1. 15 0.08 2. 19 0.29 0.25 FeS2 0.14 100.07 
NiO 0.05 4 
BaO none 

A 2. II .881 .138 .011 .117 .139 .155 .047 .018 .027 .002 .004 

4 6 52.83 11.74 6.'66 6.13 6.41 8.05 2.67 2.06 1. 20 0. 20 1. 82 0.08 99.85 

A 2. II .881 .115 .042 .085 .160 .144 .044 .022 .023 -

7 "51. 53 11.05 2.73 10.98 5.21 9.68 3.48 0.86 1.26 0. 71 1. 53 0.22 0.45 C02 0.08 100.07 
FeS2 o. 26 4 
BaO none 

A 2. II .859 .109 .017 .153 .130 . 173 .056 .009 .019 .002 .006 

8 49.92 12.83 6.96 6.21 3.78 7.25 3. 72 1. 73 1. 05 3.58 2.04 0.45 0.52 C02 none 100.20 
Cr20a trace 4 
V20a 0.04 

A 1. I .832 .126 .044 .086 .095 .130 .060 .018 .026 .003 .007 NiO 0.03 
BaO 0.09 
SrO trace 

4 9 49.53 15.05 4.49 9.07 4.25 8.08 3.93 1.25 1. 06 1. 47 1. 76 0.43 0.29 SO a 0.07 
Cr20s trace 

100.83 
V20a 0.01 

A 1. I .826 .148 .028 .126 .106 .145 .063 .014 .022 .003 .004 NiO 0.04 
BaO 0.05 
SrO trace 

50 47.45 14.83. 2.47 14.71 5.00 8.87 '2.97 .0.99 1.00 1. 47 C02 0.36 100.12 3. 10 

A 3.m • 791 .145 .015 .204 .. 125 .159 .048 .011 .018 

1 45.10 15.04 8.85 4.62 6. 68 8. 71 3. 78 1.04 1. 76 1.31 2.·66 0.56 0.45 C02 none 100.60 
SrO 0.04 5 

A 2. II • 752 .147 .056 .064 .167 .155 . 061 .011 .033 .004 .006 



SUPERIOR. ANALYSES OF FRESH ROCKS. III.5.3.4. 611 

ORDER 5. PERFELIC. GALLARE...:....Continued. 

SUDRANG 4. DOSODIC. CAMP1.'0NOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

37 (II)III.115.3( 4).4. Q 5.22 di 13.20 Near Sonora, W. F. Hille- H. W. Turner, Diorite. In W. T., p. 321. 
2.1.2.2. or 7. 78 hy 18.33 Tuolumne brand. U.S. G. S. A. R. 17, o.b 22.01 mt 3. 71 

l\11 24.74 il 1. 37 County, I, p. 731, 1896. 
o.p 0.34 California. 

38 IU.5.311.(3)4. or 9.45 di 24.72 Milton, W. F. Hille- H. W. 'Tun1er, Diabase In W. T., p. 321. 
1.1.2.2. o.b 16.77 ~r 1l.·:i Sierra County, brand. U. S. G. S. A. R. 17, porphyry. l\1119.46 

mt 3. 48 California. I, p. 734, 1896. 
il 1. 22 
o.p 0.34 

39 III .511.3.4. or 11.1~ di 21.99 American Flat S. L. Penfield. Hague and Iddings, Basalt. In W. T., p. 321. 
2.8.2.2. o.b 15.72 ol 17. !l6 Creek, Washoe, U.S. G. S. B. 17, 0.1120.02 mt 2. 32 

no 4. 83 il 5.17 Nevada. p. 33, 1885 .. 

40 (II)III.5.3.4. 01' 11.12 di 13.03 Saito de Anton, F. N. Guild. F. N. Guild, Basalt. K20 given as 
2.2.2.2. nb 31.44 hy 5. 46 Cuernavaca, A. J. S., XXII, 1.25. l\11 1!l.18 ol 10.84 

mt 3. !l4 Mexico. p. 170, 1906. 
il 3. 50 
np 1.01 

4'1. 11III.5.3(4).4. 01' 8.90 di 22.49 :Monte Lirio, W. C. "Wheeler. D. F. McDonald, Basalt. 
2.1·.2.2. o.b 21.48 ~r ~:~~ Panama. U.S. G. S. rec.lab. n1124.19 

mt 6. 50 
il 1. !l8 
o.p 1.01 

t!2 11III .5.3( 4).4. or 7.23 di 21.15 Cuyuni River, J. B. Harrison. J. B. Han-ison, Olivine dia-
1.2.2.2. nb 24.63 hy 6.90 British Guiana. Goldf. Brit. Gui., base. l\.1125.85 ol 12.40 

mt 1.16 p. 95, 1908. ·. 
il 0.30 

43 IJ.L5.(2)3.4. 01' 8.90 di 31.32 Ma.zaruni River, J. B. Harrison. J. B. Harrison, Basic syenite. 
1.2.2.2. nb 23.58 ol. 17.92 British Guiana. Goldf. Brit. Gui., l\11 11.40 mt 5.80 

il 0.61 p. 78, 1908. 

' 

44 III.( 4 )5.3.11~1. Q 6.36 di 17.19 Carn Dubh, W. I?ollard. J. S. Flett, Gabbro. 
2.1.2.8. or 11.12 hy 1!l.26 Scotland. G. S. Scot., Mem. ub 20.44 mt 2.32 

l\11 16.!l6 il 3.34. XCIII, p. 95, 1.912. 
np 2.02 

45 11HI.5.3.4. Q 2.28 di 17.10 Diebidale River, E. G. Radley. J. S. Flett, Gabbro. 
2.1.2.8. or 10.01 hy 17.78 Scotland. G. S. Scot., Mem. o.b 24.63 mt 2. 55 

1\1120.29 il 4.10 XCIII, p. 95, 1912. 
o.p 0.67 

4G 11HI.(4)5.113.11•!. Q 6. 72 di 20.84 Gambal Burn, Not stated. Wyllie and Scott, Diorite. 
2.1.2.2. Ol' 12.23 hy 8. 82 n. Loch Lomond, G. Ma.g. (V), X. ab 23.06 mt 9. 74 

o.u 13.62 ii 3.50 Scotland. p. 540, 1913. 

47 III.5.(2)3 .4(5). Q 0. 24 di 28.27 Sheet 52. E. G. Radley. G. S. Grt. Br., Sum. Tholeiite. 
2.211 .2.8. 01' 5.UO hy 15.12 Scotland. Prog. (1913), o.b 21J. 34 mt 3. 94 

0.1112.23 il 2. 89 p. 82, 1914. 
o.p 0.67 I 

48 (II)III.115.(2)3.4. Q 4.68 di 16.00 Eilean a' Bhaird, W. Pollard. A. Harker, Mugearite. Not fresh? 
8.1.2.8. or 10.01 hy 4. 89 Canna Island, G. S. Scot., Mem. o.b 31.44 mt 10.21 

0.1113.34 il 3. 95 Scotla.nd. Sh. 60, p. 130, 1908. 
o.p 1.01 

4!.1 (II)III.5.3.411 • or 7. 78 di 14.72 Ealaist., W. Pollard. A. Harker, Olivine 
2.2.2.8. tib 33.01 ~r ~: ~g Canna Island, G. S. Scot., Mem. dolerite. an1!l. 74 

mt 6. 50 Scotland. Sh. 60, p. 125, 1908. .. 
il 3.34 
o.p 1.01 

50 11liJ.3''.411. or 6.12 di 17.11 Scourie, J. J. H. Teall. J. J. H. Teall. Dolerite. In W. T~, p. 321. 
~.8.2.8. 

o.b 25.15 hy 1. 79 Sutherland, Q. J. G. S., XLI, l\1123.91 ol 18.40 
mt 3. 48 Scotla.nd. p. 135, 1885. 
il 2. 7•1 

5] 11III.5.3.4(5). or 6.12 di 14.47 Duncomb Hill, A. Scott. G. W. Tyrrell, Basalt. 
8.2.2.2. o.b 30.13 ol 7. 00 Kilpatrick Hills, Tr. G. Soc. Glas., l\1120. 85 mt 8. 58 

no 0.9!l il 5.02 Dumbartonshire, XIV (III), p. 247, 
hm3.04 Scotland. 1912. 
op 3.14 -
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RANG 3. ALKALICALCIC. CAMPTONASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ---------- ------------

52 46.28 14.18 3. 79 7.34 10.82 9.88 2.58 1.01 1.66 0.31 2.06 0.44 0.09 C02 none 100.49 
Cl none 
s none 

Al. I • 771 .139 .024 .102 . 271 .177 .042 .011 .026 .003 .001 NiO 0.05 . 
BaO none 
SrO none 

53 51.22 14.06 4.32 8. 73 4.42 8.33 2. 55 1.25 1. 28 2.42 0. 25 0. 16 C02 0.19 99.67 2.98 
Fe82 0.49 

A2. II .854 . 138 .027 . 121 .111 .148 .042 .014 .030 .002 .. 002 

54 50. 71 14. 78 3.52 8. 95 5.90 8; 21 2. 76 1. 39 1. 78 1.92 0. 31 C02 o. 2.'; 100. 48 2. 944. 

A2. II .845 .145 .022 .125 .148 .146 .044 .015 .024 .004 

55 50.46 13.89 3.69 9.02 5.03 8.81 2.85 l. 33 1.95 2.26 0.37 0. 22 C02 0.19 100.07 2.853 

A2. II .841 .. 136 .023 .125 .126 . t57 .046 ·.014 .028 .003 .003 .003 

56 50.55 15.00 2.54 7.90 6.25 7.85 3.53 1.10 3. 14 0.55 1.58 99.99 

A2. II .843 .147 .016 .110 .156 .140 .056 .012 .020 

57 49.'67 12.46 1.77 8. 71 10. 50 9.57 2.42 0.63 2.82 0.37 1. 13 0.13 0.09 C02 ·trace 100. 27· 

A2. II .828 .122 .011 .121 . 263 • 171 .039 .007 . 017 .001 .~01 

58 42.88 14.31 4. 70 9. 14 5.67 10.90 2.52 1.92· 2.52 0.25 3.68 0.54 0.32 C02 0.13 100.07 s o. 22 
NiO 0.07 

Al. I .715 .140 .029 .127 .142 .195 .040 .020 .046 .004 . 005 BaO none 
SrO none 

59 52.80 13.80 2.00 10.20 3.97 6.78 3.51 1.74 1. 10 3.83 0.22 99.95 

A2. II .880 .135 . 013 .142 .099 .'121 .056 .019 .048 .002 

60 51.90 13.78 0.80 11.00 4. 76 6. 72 4.02 l. 39 2. 50 3.44 0.19 100.40 I 

A2. II .865 .135 .005 .153 .119 .120 .065 .015 .043 .001 

61 48.45 16. 10 l. 50 9.27 6.88 8.85 4.15 l. 64 n. d. 3.22 trace 100.06 

A3. rn: .808 .158 .009 . 129 .172 . 158 .067 .017 .040 -

62 44.95 17.29 2. 30 9.61 9.25 8.45 2.82 2.02 l. 37 2.82 0.51 101. 39 

B2. III . 749 .169 .014 .133 . 231 . 151 .045 • 021 .035 .004 

63 47.1\66 14.36 2.83 8.44 8. 19 9.36 3.51 l. 54 0. 17 0.20 3.83 0.45 100. 54: 

A2. II • 794 . 141 . 018 .117 . 205 . 167 .056 .016 .048 .003 

64 50. 19 14.39 2.04 9.60 8.99 .7. 93 3. 20 0.87 0. 12 0.08 l. 47 0.63 0.18 C02 trace 99.83 
Cr20a 0. 03 
NiO o.u 

A2. II .837 .141 ·. 013 .133 . 225 . 141 .052 .009 . 017 .004 .003 

~ 

6 5 49.75 14. 14 3.45 8.80 8.92 7.69 3. 15 0.97 0.44 0.25 1.'38 0.62 0.16 C02· trace 99.76 
Cr20a 0.02 
NiO o.o2 

A 2. IT .829 .139 .022 .. 122 . 223 .138 . 051 .010 . 017 .004 .002 

6 6 49. 12 13.82 6.76 12.53 3. 19 8. 70 2.49 l. 26 0.78 0.80 0.08 99.53 

A 2.11 .819 .135 .042 .174 .080 .155 .040 .014 .010 .001 
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Norm. 

or 6.12 di 17.92 
ab 21. 48 ol 18. 29 
an 23. 91 mt 5. 57 
no o. 28 it 3. 05 

ap 1. 01 

ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG 4. DOSODIC. CAMPTONOSE-Continued. 

I .. ocality. 

Redside, 
East Lothian, 
Scotland. 

1 Analyst. 

E. G. Radley. 

Reference. 

E. B. Bailey, 
G. S. Scot. Mem. 
Sh. 33, p. 121, 1910. 

(II)IJI..{4)5.311.4. ~ ~: ~~ ~~~ ~~.~~ WhCin Sill, S 
2.1.2.8. ab 22. 01 mt 6. 28 . auldron nout, 

J. J. H. Teall. J. J. H. Teall, 
Q. J. G. S., XL, 
p. G54, 1884. 

"III .5.311.4. 
2.1.2.8. 

an 22. so it 4. 56 Durham, 
ap 0.67 England. 

Q 2.04 di 13.fl0 Whin Sill, J. J. H. Teall. 
~b 2~: g~ ~~it 13:~8 Bourgovicus, 
an23.91 il 3.65 Northumberland, 

England. 

J. J. H. Teall. 
Q. J. G. S., XL, 
p. 654, 1884. 

55 "III.115.3.4. Q 3. 90 di 16. 20 Whin Sill, 
~b ~: i~ ~Jt 1tJ~ England. 

A.M. Finlay
son. 

A. M. Finlayson, 

56 

57 

2.1.2.9. 
an 21. 13 n 4. 26 

ap 1.01 

(II)III.5.3.411 • or 16.67 di 13.02 Carn Llidi, . J. V. Elsden. 
2.1.2.9. ~~~:~~ ~71~:~ St. Davids Head, 

mt 3. 7L Pembrokeshire, 
il 3.04 Wales. 

HI 5 3(4) 4(5) or 3. 89 di 20.67 St. Davids Head, 
· · 1 :2:2.2. · · ~~ ~: ~ ~{ 1~:~ Pembrokeshire, 

mt 2.55 Wales. 

J. V. Elsden. 

n 2.58 
ap 0.34 

Q. J. G. S., LXVI, 
p.304,1910. 

J. V. Elsden, 
Q. J .. G. S., LXIV, 
p. 281, 1908. 

J. V. Elsden, 
Q. J. G. S., LXIV, 
p. 278, 1908. 

Rock name. 

Basalt. 

Diabase. 

Diabase. 

Diabase. 

Gabbro. 

Biotite 
norite. 

58 III.511.311."4. or 11.12 di 22. 06 Lynher, 
~~ ~~: ~~ ~~t k ~~ Cornwall. 

W. Pollard. J. S. Flett, Proterobase. 

59 

2.2.2_.3. 
no 4.12 il 6.!l!l 

ap 1.34 

(II)III.115.3.4. Q 4.56 dl12.43 Mauny, 
2.1.2.9. ~b ~:~~ ~i~ 1i.·6~ Brittnny, 

an 16. 68 il 7. 30 France. 
ap 0. 67 

60 6"III.5.113.4. or s. 34 di 14.32 Moulin Huile, 
~~ i~: gg ~f 1~J~ Brittany, 

61 

2.1.2.9. 

(II)III.5(6).3.4. 
2.8.2.9. 

mt 1.16 France. 
il 6.54 
ap 0.~4 

or 9 45 di 10. 00 
ab 22. 53 ol 13. 46 
an 20. 57 mt 2. 09 
no 6.82 il 6.08 

Agde, 
Herault, 
France. 

Pisani. 

Pisani. 

Pisani. 

62 (II)III.511.3(4). or 11.68 di 8.60 Bonned'Ordanche, Pisani. 
114. ~~~~:~ ~~t2J:g~ · Mont lJore, 
2,4..2.2. no 4.54 il 5.32 Auvergne. 

63 

64 

III.5.3.4.0 
2.8.2.2. 

III.5.311.4(5). 
2.2.2.9. 

65 III.5.3.411
• 

2.2.2.2. 

66 III.5.3(4).4. 
2.1.2.4. 

ap 1. 21 

or s. !lO di 19. 59 Castelfullit, 
~~ ~~: i1 ~/!: ~~ n. Olot, 
no 2. 56 n 7. 30 Cata1onia, 

ap 1. oo Spain. 

or 5. 00 di 10. 85 

~~ ~~: ~ ~r :~:5~ 
mt 3.02 
il 2. 58 
ap 1.34 

Cap~ Au~usta 
V1ctona, 
Wood Bay, 
Spitzbergen. 

or 5. 56 di 10. 57 Cap~ Au~usta 

~~ ~~: ~~ ~{ V: ~~ v 1ctona, 
mt 5. 10- Wood Bay, 
il 2. 58 Spitzbergen. 
ap 1. 34 

Q 3.36 di 17.42 Cape Weissenfels, 
~b 2h: ~~ ~ 18:i~ King Charles 
nn 22. 52 JI 1. 52 Land, 

Spitzbergen. 

H. S. Washing
ton,. 

M. Dittrich. 

M. Dittrich. 

N. Sahlbom. 

G. S. Eng., Mem. 
Sh.348,p.l00,1907. 

L. Vandernotte, 
Mass. Armor., 
p. 121, 1913. 

L. Vandernotte, 
Mass. Armor., 
p. 117, 1913. 

A. Michel-Levy, 
C. R., CXLVIII, 
p. ~530, 1909. 

A. Lacroix, 
Mat. Min. Mad., I, 
p. 192, 1902. 

JI. S. Washington, 
A. J. S., XXIV, 
p. 239, 1907. 

V. M. Goldschmidt, 
Skr. Vids. Krist., 
1911, No.9, p. 16. 

V. M. Goldschmidt, 
Skr. Vids. Krist., 
1911, No.9, p.16. 

A. Hamberg, 
G. F. F., XXI, 
p. 523,1899. 

Microgabbro. 

Andesite. 

Basalt. 

Nephelinic 
gabbro. 

Basalt. 

Basalt. 

Basalt. 

Basalt. 

613 

Remarks. 

In W. T., p. 321. 

In W. '1'., p. 321. 

"Rich in 
pyrite." 

In W. T., p. 321. 
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CLASS III. SALFEMANE-Continuecl. 

RANG 3. ALKALICALCIC. CAMPTONASE-Continued. 

No. Si02 Al20 3 Fe20 3 . FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --------------------------

67 47.90 16.55 5. 67 7.50 4.44 9.35 3.23 2.08 0.20 1. 91 0.32 0.60 99.75 

A2.n • 798 .162 .035 .104 .111 .167 .045 .022 .023 . 002 .009 

68 51.23 12.70 4.00 10.48 6.51 8.40 3.04 1. 55 0.39 1. 21 . 0.19 trace 99.70 

A2. n .854 .124 .025 .146 .163 .150 . 049 .017 .015 • 001 -

69 48.66 14.06 3.87 10.34 5.53 8.73 2.45 1. 42 1. 00 2.60 0.79 0.22 s 0.18 99.86 
BaO 0.01 

A2. n .811 .138 .024 .143 .138 .155 . 040 • 015 . 033 .006 .003 

70 48.50 16.17 4.65 11.38 4.24 7.28 3.07 1. 67 1. 94 0.80 0. 67. trace 100.37 2.860 

A2. II • ~08 .158 • 029 .158 .106 .130 . 050 . 018 .010 . 005 - (100. 07) 

\ 

71 45.82 17.34 1. 70 11.69 5.81 8.98 3.32 1. 42 0.51 0.21 2.20 0.56 0.22 s trace 99. 78 
BaO trace 

A2. II • 754 .170 .011 .163 .145 .161 .053 • 015 .028 . 004 .003 
I 

72 51.65 13.51 3.57 4.62 11.45 6.60 2.80 2.18 3.08 0.49 0.17 100.72 2.783 

A2.ll . 861 .132 .023 .064 • 286 .118 . 045 .023 .006 . 001 

73 49.92 13.39 8.07 4.82 6.13 10.68 2.83 1.11 0.94 ]. 80 1. 06 100.75 2.963 

A3. III .832 .131 .050 .067 .153 .191 .045 .012 . 023 .007 

74 49.83 13.20 7.2g 4~67 5.90 11.57 2.78 1. 31 1. 07 1.73 0.78 100.13 2.892 

A2. II .831 .129 • 046 • 065 .148 • 207 • 045 .014 .022 .005 

75 49.67 12.72 8.19 4.26 7.41 9.38 3.56 1. 35 0.91 1. 67 1. 07 100.19 2.888 

A2. II .828 .125 .051 .059 .185 .168 .057 • 015 . 021 . 008 

76 48.89 13.66 3.64 7.44 8.83 8.68 3.14 l. 20 2.59 l. 76 0.39 SOs 0.07 100.29 2.876 

A2. II • 815 .134 .022 .103 ; 221 .155 . 050 •• 013 . 022 . 0031 

77 48.83 12.90 4.81 6.55 7.68 9.89 3.32 1. 43 1. 24 1. 89 1. 27 99.81 2.938 

A2. II • 814 .126 .030 • 091 .192 .177 .053 • 015 .024 .009 

78 52.28 10.66 3.05 4.81 11.58 9.75 2.42 1. 43 1. 35 0.37 0.92 1.44 co~ 0.09 100.27 808 0.12 

A2. II .871 .104 .019 .067 • 290 .174 • 039 • 015 .011 .010 

79 51.03 13.15 4.31 1. 59. 6.44 14.10 3.06 2.24 1.17 0.85 0.19 Cl trace 100.39 F67Ss 1. 97 

A2. II .851 .129 .027 .022 .161 .252 .049 .024 .011 .001 

80 52.97 14.22 3.29 6.72 7.44 . 7. 07 3.05 0.76 1.18 1. 23 1. 70 0.25 C02 0.09 99.971 SO a none 

A2. II .883 .139 .021 .093 .186 .127 .049 .008 .021 .002 
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ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG 4. DOSODIC. CAl\fPTONOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

67 (II)III.5.311•114. or 12.23 di 14.94 Tofteholmen, V. Schmelck. W. C. Bro~ef Esoexite. In W. T., p. 323. 
2.2.2.3. ab 23.58 ~r ~:g~ Christiania Fjord, Eg. Kg., I, 

an 26.41 
mt 8.12 Norway. p. 83, 1899. 
il 3. 50 
ap 0.67 

68 III.5.3.4.0 or 9.45 di 20.34 Hallebet·g, A. Merian. A. Merian, Diabase. In W. T., p. 323. 
2.1.2.8. ab 25.58 ~r 1~ .. ~~ Sweden. N.J. B. B., III, 

an 16.12 
mt 5.80 p. 289, 1885.· 
il 2. 28 
ap 0.34 

()9 III.5.3(4).4. Q 2.16 di 11.87 Asleskar, R. Mauzeliul'. A. Gavelin, Gabbro· 
2.1.2.8. or 8.34 hy 19.71 JJoftahammar, Sv. G. Und., diabase. 

ab 20.96 mt 5. 57 
an23.07 i1 5.02 Sweden. Aarb. IIT, No.7, 

ap 2.02 p. 65, 1910. 

70 (II)III.5.3".4. or 10.01 di 5.37 Silfberg, 0. Larsson. M .. ,Veibull, Diabase. Not in W. T. 
2.2.2.3. ab 2U. 20 ~r 11.-g~ Dalarne, Lunds Un. Aarsk., an25.02 

mt 6. 73 Sweden. XXXIII, (2), 1897, 
i1 1. 52 No.4; p. 24. 
ap 1. 68 

7l (II)III .5'' .3( 4).4. or 8.34 di 10.61 Svartshergviken, N. Sahlbom. J. E. Sobral, Olivine 
2.4.2.3. ab HJ.39 ol 19.21 N. Ulfon, G. Nord. Reg., diabase. 

an 28.36 mt 2.55 
no 4.54 il 4. 26 Nordingra, p. 131, 1913 .. 

v ap 1. 34 Sweden. 

72 III.5.3.114. or 12.79 di 11.21 Rosselberg, Lindner. E. Dathe, Vogesite. Not in W. T. 
2.2.2.2. ah 23.58 ~er~~ n. Karpenstein, Jb. Fr. G. L.·A., an17. 79 

mt 5. 34 A:1.chen, · XIX,- p. cxxix., 
il 0.91 Rheinland. 18~9. 
ap 0.34 . 

73 "III.( 4)5.311 A. Q 5. 70 di 20.30 Strutberg, I P. Schmidt. P. Schmidt, Dolerite. 
8.1.2.2. or 6.67 hy 5.90 Roth, Ref. N. J., 1905, II, ah 23.58 mt 10.21 

an 20.57 i1 3.50 Rhongebirge. . p. 213.' 
}llll o. 96 
ap 2. 35 

71 III.''5.3.4. Q 4.14 di 25.92 Strutberg, P. Schmidt. P. Schmidt, Dolerite. 
2.1J:J.2. or 7. 78 hy 2.80 Roth, Ref. N.J., 1905, II, ab 23.58 rut 9.98 

~ 

2.1.2.2. an19.46 i1 3.34 Rbongebirge. p. 213. 
hm 0.48 I 

ap 1. 68 

75 III.5."3.4. Q 1.02 di 19.01 Reupers, P. Schmidt. P. Schmidt, Dolerite. 
or 8.34 hy 9. 70 Roth; Ref. N.J., 1905, II, ab 2!).87 rut 8. 82 
an 14.73 i1 3.19 Rhongebrrge. , p. 213. 

hm 2.08 
ap 2.69 

7() III.5.3.4.0 or 7. 23 di 16.49 Gangolfsberg, Halfcke. H. Proescholdt, Dolerite. In W. T., p. 323 
2.2.2.2. ab 26.20 ~r ~·.~~ Roth, Jb. Pr. G. L.-A., r.n 19.74 

rut 5.10 Rhongebirge. XIV, p. 12, 1894. 
il 3.34 
ap 1.01 

77 III.5.3.4.0 or 8.34 di 19.70 Gangolfsberg, r. Schmidt. P. Schmidt, Dolerite. 
2.2 .. 2.2. ab 27.77 ~r ~:~~ Roth, Ref. N.J., 1905, II, an 16.12 

mt 5.57 Rhongebirge. p. 213. 
il 4. 56 • ap 3.02 

78 III.5.3.4.0 Q 1. 74 di 20.01 Muhltal, G. Butzbach. G. Klemm, Gabbro. Cf. No.7, 
2.1.2.2. or 8.34 hy 24.43 Odenwald. Nb. Ver. Erdk. III.4.3.4. ab 20.44 rut 4.41 

' 
an 13.90 il 1. 67 (4), XXVII, 

ap 3.36 p. 15, 1906. 

79 III.511•113."4. or 13.34 di 34.78 Michels berg, 0. N. Heiden· '". Freudenberg, Theralite. 
2.1.3.1. ab 19.12 wo 4. 29 Katzenbuckel, reich. Mt. Bad. G. I.J.·A., an 15.01 mt 2. 55 

ne 3.55 il 1. 67 Odenwald. v (1), p. 289, 1907'. 
hm 2. 56 
pr 1. 97 

80 (II)III(4)5.3"4(5). Q 6.06 di 8. 71 Abertshausen, K. :M:. Jene. · W. Schottler, Trap1 . 
2.1.2.2. or 4. 45 hy 21.01 Giessen, Hesse. Abh. G. L.-A., (d1a ase). ab 25.68 rut 4.87 

an 22.52 il 3.69 Darm., IV (3), 
ap 0.67 p . 466 1908 .. 
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CLASS III. SALFEMANE-Continued. 

RANG 3. ALKALICALCIC. CAMPTONASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 ~205 MnO Inclusive. Sum. Sp.gr. 
--- ------------ ------------

81 50.38 13.94 2.71 7.16 8.76 7.81 3.22 0.94 0.49 1. 78 2.02 0.32 C02 0.15 99.68 SOa none 

A2. II .840 .137 .017 .100 . 219 .139 052 .010 .025 .002 

82 48.56 11.92 4.62 6.85 10.38 8.16 2.66 1. 70 2.00 1. 06 1. 84 0.52 so~ 0.65 100.92 

A2. II .809 .117 .029 .095 . 260 . 146 .043 ·918 .023 .004 

83 45.01 14.81 3.05 6.97 8.75 8.27 2.66 1. 81 2.07 0.67 3.96 1. 46 C02 0.31 99.90 SOa 0.10 

A2. II .750 .145 .019 .097 . 219 .148 .043 .020 .050 .010 

84 43.81 15.32 1.51 7.61 12.82 9.12 2.57 1. 85 1. 501 0.29 2.36 0.88 C02 0.11 99.98 SOs 0.23 

A2. II .730 .150 .019 .106 . 321 .163 .042 .020 .030 .006 

85 49.~3 14.10 6.12 6.21 6.61 9.39 2.28 2.12 0.86 1. 86 0.98 100.06 

A2. II .826 .• 138 .038 .086 .165 .168 .037 .022 .023 .007 
0 

86 49.08 13.43 6.49 5.92 9.58 8.92 3.42 1. 00 0.32 1. 82 0.51 100.49 

A2. II .818 .132 .041 .082 .240 .159 .055 .011 .023 .004 

87 48.39 12.07 8.23 7.82 8.48 8.81 . 2. 67 0.90 1.81 0.25 0.97 C02 0.36 100.76 

A2. II .807 .118 .051 .108 .212' . ~57 .043 .010 .003 .007 

88 49.05 14.36 4.25 6.35 8.38 8.38 3.47 2.26 1. 57 2. 18 0.09 0.24 100.33 

A2. II .818 .141, .027 .089 .210 .150 .055 .024 .027 - .003 

89 45.96 11. 77 5.35 5.85 14.02 '8. 64 2.63 1. 81 1. 35 1. 90 0.56 99.84 

A2. II .766 .115 .034 .082 .351 .154 .042 .020 .024 .004 

90 45.88 12.60 3.47 11.03 6.42 9.97 3.48 1.11 3. 17 0.49 1. 62 0.11 0.25 C02 0.15 99.75 2.98 s trace 

A2. II .765 .123 .022 .153 . 161 .178 .056 .012 .020 .001 .003 

91 53.92 11.86 2.09 8.66 7. 78 10.88 2.03 1. 05 1. 57 trace 0.12 SOa 0.24 100.20 2.97 

A3.m .899 .116 .013 .120 .195 .195 .032 . 012 - .001 

92 53.48 15.35 1. 63 7.96 5.68 8.48 2.75 2. 19 1. 2b 0.92 0.31 SOa 0.19 100.19 2.896 

A2; II .891 .150 .010 .111 .142 .152 .045 .023 .012 .002 

93 46.33 14.46 2.22 11.09 4. 89 10.58 2.83 1. 31 3.23 2.52 0.30 C02 0.27 100.39 
SOa 0.23 
Cl 0.13 

A2. II .772 .142 .014 .154 .122 .189 .045 . 014 .032 .002 

94 47.97 13.57 2.89 8.42 8.67 8.43 3.37 2.01 2.18 1. 92 0.51 SOs 0.07 100.01 

A2. II .800 .133 .018 .117 . 217 .150 .055 .021 .024 .004 . 
95 46.43 13.88 3.54 8.42 8.24 8.38 3.78 1.85 2.22 2.47 0.57 C02 0.30 100.23 

SOa 0.12 

A2. II • 774 .136 .022 .117 .206 .150 .061 .020 .031 .004 
s trace 
Cu 0.13 
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SUBRANG 4. DOSODIC. CAMPTONOSE-Continued. 
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81 111.5.3.411. or 5.56 di 12.57 Arnsberg, K. M. Jene. W. Schottler, Trapp, 
2.1.2.2. ~ ~~: ~ ~r 2S:~~ Giessen, Hesse. Abh. G. L.-A., (diabase). 

mt 3.94 Darm., IV (3), 
dl 3.80 p. 466, 1908. 
ap 0.67 

82 ITI.5.3.4.0 or 10.01 dl 16.98 Gal~enberg, Tritt. W. Schottler, TraJip 
2.2.2.2. ab 22.53 ~r 1i:~~ Gwssen, Hesse. Abh. G. L.-A., ( iabase). an 15.57 

mt 6. 73 Darm., IV (3), 
n 3.50 p. 466, 1908. 
ap 1.34 

83 11JIJ.5.311.114. or 11.16 dl 7. 26 Kehrenhcrg, G. Butzbach. W. Scb.ottler, Basalt. 
2.8.2.2. ab 22.53 ~r 1~:~g Gies'sen, Hesse. Abh. G. L.-A., an22. SO 

mt 4.41 Darm., IV (3), 
il 7.60 p. 460, 1908. 
ap 3.36 

84 III .5(6).311.114. or 11.12 di 12.14 Kesselbach, G. Butzbach. W. Schottler, Basalt. 
2.4.2.2. ob 10.22 ol 24.18 Giessen, Hesse. Abh. G. L.-A., an 24.46 mt 4. 41 

no 6. 39 il 4. 56 Darm., IV (3), 
ap 2. 02 p. 460, 1908. 

I 

85 11IJJ.5.3'~.(3)4. Q 3.48 dl 14.55 Grenzebach, C. Trenzen. C. Trenzen, Dolerite. 
2.1.2.2. or 12.23 hy 12.91 Hesse. N.J., 1902, II, ab 19.39 mt 8.82 

OJ1 21.96 il 3.50 p. 21. . 
ap 2. 35 

86 11!.5.3.411• or 6.12 di 17.47 Londorf, A. Streng. A. Streng, Dolerite. In W. T., p. 323. 
2.2.2.2. ab 28.82 ~r ~:~~ Vogelsberg, ·N.J., 1888, II, 

an 18.35 
mt 9.51 Hesse. p. 211. 
il 3.50 
ap 1. 34 

87 11!.5.3.4.0 Q 1. 44 di ]6.25 Laubach, J. M. Ledroit. J. M. Ledroit, Basalt. In W. T., p. 323. 
2.1.2.2. or 5. 56 hy 20.98 Vogelsberg, Ber. Oberh. Ges., ab 22.53 mtl1.83 Hesse. XXIV, p. 151, 1886. an 18.07 n 0.46 

np 3.25 

88 11!11.5.3.4. Q 13.34 di 19.43 Klein Staufenberg, Fromm. F. Bender, Basalt. 
2.2 .. ~.2. nb 24.10 ol 12.00 n. Kassel, In. Diss. Wurz., o.n17. 24 mt 6. 26 

no 2.56 il 4.10 Hesse. p. 30, 1911. 

89 1!!.5.3.114. or 11.12 dl 18.17 Schwengeberg; M. Dittrich. R. Bernges, Leu cite 
2.8.2.2. nb 17.29 ol 21.40 Lange Berg, N.J. B. B., XXXI, basalt. an 14.73 mt 7.89 

no 2. 56 il 3. 65 Hesse-Nassau. p. 623, 1911. 
ap 1.34 \ 

90 11!.5(6).3.411 • or 6.67 dl 27.46 Schonbach. E. Reuning. E. Reunin1, · Diabase. 
2.2.2.8. nb 20.44 ol 12.65 n. J-Ierborn, N.J. ll. ~.,XXIV, an 15.29 mt 5.10 

ne 4. 83 n 3.04 Hesse-Nassau. p. 432, 1907. 
np 0.34 

91 III.5.3( 4) .4. Q 4.14 dl 27.26 Heppeln, Kliiss. 0. H. Erdmannsdoerfer, Biotite 
1.1.2.8. or 6.67 hy 20.28 llrocken, Harz. Jb. Pr. G. L.-A., gabbro. 

ab 16.77 mt 3.02 
an 20.02 ap 0. 34 XXVII, p. 361, 1906. 

92 (II)III.5.3.'14. Q 1. 50 di 15.38 Riefenbach, Eyme. 0. H. Erdmannsdoerfer, Biotite 
1.1.2.8. or 12. 79 hy 18.88 n. Harzhurg, .n). Pr. G. L.-A., gabbro. 

ab 23.58 mt 2.32 
an 22. SO n 1. 82 Brocken, Harz. XXVII, p. 362,1906. I 

ap 0. 67 

93 11!.5.311.4. or 7. 78 di 22.88 Forstort Wincle, Not stated. O.H. Erclmannsdoerfer, Diabase. 
2.2.2.8. ah 22.01 ol 11.12 n. Riibeland, N.J. Cb., an 23.07 mt 3.25 

no o. 85' n 4,86 Harz. 1909, p. 40. 
~p 0. 67 

94 III.5.113.4. or 11.68 di 17.95 Bramburg, Kliiss. H. Stremme, Basalt. 
2.9.2.2. ab 24.10 ol 16.43 Sollings, I Jb. Pr. G. L.-A., an 15.85 mt 4.18 

no 2.56 n 3.65 Prussia. XXXII (I), 
ap 1. 34 p. 284, 1911. 

95 III.5(6).'13.4. or 11.12 di 18.35 Bramburg, Eym~. H. Stremme, Basalt. 
2.8.2.2. ob21.48 ol 14.57 Sollings, Jb. Pr. G. L.-A., an 15.29 mt 5.10 

no 5.68 il 4. 71 Prussia. XXXII (I), ( 

ap 1.34 p. 284, 1911. 
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----------------------------
I 

96 46. 19 12.15 3.28 7.81 11. 65 8.53 3.05 2.02 2. 63 2.01 1. 03 C02 0.18 100.53 2.92 

A2. II • 770 .119 .021 .108 .291 . 151 .049 .021 .025 .OOi 

97 51.03 14.82 2. 23 5.61 9. 77 7.01 4. 19 1.05 3.49 0.95 0.18 100.33 

A2. II .851 .145 .014 .078 . 244 .125 .068 .012 . 012 . 003 

98 47.31 16.66 2.67 6.55 8.20 9.61 
' 

3.40 1.44 2.88 1. 33 100.05 2.99 

A3. III . 789 .163 .016 .091 . 205 .171 .055 .016 . 017 

99 45.17 13.00 9.08 5.04 6.66 12.64 2.72 1. 88 2. 12 0. 10 1.47 99.88 

A3. III . 753 .127 .057 .070 .167 .226 .044 .020 .018 

100 53.48 13.59 1.78 8.30 5.88 7.20 4.38 1. 02 0.79 0.11 2.52 0.59 99.64 

A2. II .892 .133 .011 .115 .147 .129 .071 .011 • 031 .004 

101 52.40 15.26 0.74 8.3& 7.45 7.33 3.54 0.99 0.29 0.06 3.12 0.49 0.08 NiO 0.06 . 100.14 

A2. II .873 .150 .005 .115 .186 .130 .057 .011 .039 .004 .001 

' 102 52.20 13.20 1. 29 7.91 8. 71 7.95 3.20 1. 01 1. 68 0.29 2.00 0.24 99.68 

A 2. II .870 .129 .008 .110 • 218 .142 .052 01"'~~ • ~J. .025 .002 
0 

103 49.00 15.63 4.03 5.00 7.86 8.16 3.93 2.60 0. 13 0.18 3.25 0.63 100.40 

A2. II . 817 .153 .025 .069 .197 .146 .063 .028 . 041 .004 

104 51.01 15.09 2.07 6.88 6.52 11.34 2. 53 2.02 0.15 0.83 1.44 0. 13 Zr02 none 100. 12 
SO a 0. 06 

A. I .850 .148 .013 .096 .163 .202 .040 .021 .010 .010 .002 
Cr20a 0. 05 

105 50.83 16. 66 1. 52 6. 64 6.08 10. 99 ·2. 66 2.05 0.36 0.81 1. 61 0. 12 100. 33 

A2. II .847 ·.163 .009 .092 .152 .196 .043 .022 .010 .011 .102 

106 48.46 i5.92 3.42 8.00 5.05 10.02 4. 13 1.61 0.01 0.03 2.03 0.65 0. 18 C02 none 99. 74 
Zr02 none 
SO a 0.14 

A2. II .808 .156 .021 .111 .126 .179 .066 .017 .025 .005 .003 SrO 0.09 
Ba 

107 46.40 14.34 4.09 8. 22)7. 00 9 .. 85 3.59 1. 00 0.14 0.08 4.54 0.85 0.25 C02 none 100.59 
I Zr02 none 

SOa 0.12 
A1. I .773 ' • 141 .026 .114 .175 .177 .058 .011 .057 .006 .003 BaO 0.09 

SrO 0.03 

108 46.22 12.23 4.91 7.71 6.74 9.86 3.39 1.13 0.17 0.05 5.68 1.46 99.55 

A2. II . 770 .120 .031 .107 .169 .176 .055 .012 .071 .010 

109 45. 72 12.45 1. 57 12.01 5.29 9.58 3.40 1.08 0.40 0.01 6.43 1.54 0. 16 C02 none 99.82 
NiO 0.15' 

A2. II . 762 .122 .010 .167 .132 .171 .055 ~ 011 .080 .010 
SrO 0.03 

.002 

110 . 44.83 11.73 1.35 11. 79 5.50 9.63 3.34 l. 40 0.81 0.10 6.88 2.14 o. 20 I 99.70 

2. II • 747 .115 .009 .164 .138 .172 .054 . 015 .086 .015 .003 ..A 
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-- -· 
96 III.5".3. (3)4. or 11.67 di 17.51 Breiten berg, Not stated. F. Beyschlag, Basalt. In W. T., p. 323. ub 10.91 ol 20.72 

2.8.2.2. an 13.62 mt 4. 87 n. Oberellen, Erl. G. Kt. Pr., 
no 3.12 il 3.80. Prussia. Bl. Altmorschen, 

ap 2.35 p. 24, 1891. 

97 (II)III.5.3.4(5). or 6.67 di 13.34 Mount Goryczkowy, z. Weyberg. Z. Weyberg, Diorite. ub 35.63 hv 0.33 
2.8.2.2. au 18.07 of 17.86 Posredni, Ref. N.J., 1912, 

mt 3.25 Tatra Mountains, I, p. 398. 
il 1. 82 Hungary. 

98 (II)III.5".3.4. or 8.90 di 17.57 Val Rosegg, L. Bezner. U. Grubenmann, Gabbro-ah 19.39 ol 14.22 
2.8.2.2. an 25.58 mt 3. 71 Bernina District, pers. com. diorite. 

no 5.11 il 2.58 Switzerland. 

99 III.5(6).3. 114. or 11.12 di 35.21 Trift, 0. Fischer. 0. Fischer, Amphibolite 1\b 12.05 ol 0.28 
2.1.8.2. 1\1117.51 mt12.06 Aarmassif, T.M.P.M., (horn-

ne 5.04 il 2. 74 Switzerland. XXIV, p. 87, 1905. blende 
hm 0.80 gabbro). 

100 "III.5. (2)3.4(5). Q 0. 78 di 14.74 Monte Austida, H. S. Washing- H. S. Washington; Basalt. 
2.1.2.8. or 6.12 hy 17.13 Sardinia. ton. C. R. Cong. G. Int., ab 37.20 mt 2.55 

an 14.18 il 4. 71 XII, p. 231, 1914. 
ap 1. 34 

101 11III.5.3.41'. Q o. 48 di 7. 88 Cuglieri, H. S. Washing- H. S. Washington, Basalt. 
2.1.2.8. or 6.12 hy 24.28 Monte Ferru, ton. A. J. S., ab 29.87 mt 1.16 

an 22.80 il 5.93 Sardinia. XXXIX, p. 524, 
ap 1. 34 1915. 

102 111.5.3.411• or 6.12 di 15.48 Monte Tuvonari, H. S. Washing- H. S." vV ashington, Basalt. 
ub 27.25 llV 23.62 2.1.2.2. an 18.35 of o. 62 Monte Ferru, ton. A. J. S., 

mt 1. 86 Sardinia. XXXIX, p. 524, 
il 3. so •1915. 
up 0. 67 

103 (II)III.511.(2)3.4. or 15.57 di 15.37 Tres N uraghes, H. S. Washing- H. S. Washington, Basalt. 
2.2.2.2. ab 25.15 ol 9.09 n. Bosa, ton. Q. J:G. S., an 17.24 mt 5. 80 

no 4. 26 il 6. 23 Sardinia. LXIII, p. 74, 1907. 
ap 1.34 

104 III.5.3".(3)4. or 11.68 di 19.00 November, 1915, H. S. Washing- F. A. Perret, Basalt. 
1.1.2.2. ab 20.96 ~r 1t~; Stromboli, ton. A. J. S., XLII, an 23.63 

mt 3.02 Aeolian Islands. p. 451, 1916. 
il 1. 52 
ap 3.36 

105 (II)III.5.3( 4).114. or 12.23 di 13.82 August, 1914, H. S. Washing- F. A. Perret, Basalt. 
1.2.2.8. ab 22.53 ~r1::g~ Stromboli, ton. A. J. S., XLII; au 27.24 

mt 2.09 Aeolian Islands. p. 451, 1916. 
il 1.'52 
ap 3. 70 

106 (II)III.5".3.4. or 9.45 di 20.24 Lava of 1910, H. S. Washing- Unpublished. Basalt. 
2.2.2.8. ab 15.68 ol 8. 50 Mount Etna, ton. an 20.29 mt 4.87 

ne 4. 83 il 3. 80 Sicily. 
up 1. 68 

lO'i' III.5.3.4". or 6.12 di 18.81 Cuddia Ferle, H. S. Washing- H. S. Washington, Basalt. 
2.2.2.8. ab 28.30 ol 9.32 Pantelleria. ton. J. G., XXI, an 20.02 mt 6.03 

no 1.14 il 8.66 p. 711, 1914. 
ap 2.02 

108 III.5.3.4.0 or 6.67 di 19.54 Monte Sant'Elmo, H .. S. Washing- H. S. Washington, Basalt. 
2.1.2.8. ab 28.82 hy 8.06 Pantelleria. ton. J. G., XXI, an 14.73 ol 0.28 

mt 7.19 p. 711, .1914. 
il 10.79 
ap 3.36 

109 III.5.3.411• or 6.12 di 18.77 Costa Zeneti, H. S. Washing- H. S. Washington, Basalt. Dike in tuff. 
2.2.2.8. ab 28.82 ~r ~:~ Pantelleria. ton. J. G. XXI, an 15.57 

mt 2.32 p. 711 l 1914. 
il 12. 16 
ap 3. 36 

, 
no III .5. (2)3.4. or 8.34 di 17.22 Foerstner Volcano, H. S. Washing- H. S. Washington, Basalt. Submarine 

8.2.2.8. ab 28.30 ~r ~:~~ n. Pantelleria. ton. A. J. S., XXVII, eruption of an12. 79 
mt 2.09 p. 145, 1909. 1891. 
il 13.07 
ap 5.04 
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-

No. Si02 AlzOa Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
I ------------------- ----------

111 48.06 15.90 3.37 7.97 7.11 9.37 3. 19 0.85 0.40 0.06 3.31 0.36 0.06 C02 none 100.24 
Cl 0.14 

AI. I .801 .156 .021 .111 .178 .168 .052 
NiO 0.09 

.009 .041 .003 - CuO none 

112 46.55 14.55 3.17 7.88 8.61 8.75 3.71 1.62 0.14 0.03 3.84 0.55 0. 10 NiO 0.12 99.62 

A2. II • 776 .143 .020 .110 . 215 .156 .060 .017 .048 .004 .001 
I 

113 45.75 13.98 3.23 8.02 14. 69 7.11 3.10 i. 10 0.16 0.04 2.90 0.36 0.06 C02 none 100.64 
Cr20a trace 

I NiO 0.14 
A2. II . 763 .137 .020 .111 .367 .127 .050 .012 .036 .003 -. 
114 50.42 13.35 3.92 12.00 3.99 7.99 2.77 1. 35 1.04 2.25 0.15 0.35 FeS2 0.48 100. 13 

NiO 0.07 
3.017 

A2. II .840 .131 .024 .167 .100 .143 .045 .015 .028 . 001 .005 

115 49.15 11.48 3.97 13.22 5.39 8.63 2.64 1.36 0.37 0.20 2.41 0.32 0:44 FeS2 0.22 99.91 
NiO 0.07 

3.090 

Al. I .819 .112 .025 .183 .135 .154 .043. .015 .030 .002 
BaO 

.006 
0.04 

116 47.73 13.33 0.68 14.99 5. 63 7.41 2.77 1.17 "In- 0. 11 4.04 0.61 0.30 Cl 0.10 99.13 
crease." s o. 26 

A3. III • 796 .131 .004 .208 .141 .. 132 .045 .012 .049 .004 .004 

117 47.34 14.03 0.80 17.20 2.24 6.89 2.74 2.34 "In- 0.05 4.17 1. 07 0.21 Cl 0.10 99.48 
0 crease." s 0.30 

A3. III . 789 .137 .005 .239 .056 .123 .044 .025 . 051 .008 .003 

118 46.97 16. 16 10.66 4.38 4.56 9.02 .4. 76 1.26 1.74 0.14 0.75 100.40 2.988 

A2. II . 783 .159 .067 .061 .114 .161 .077 .014 .002 .011 

119 44.57 13.58 12.97 5.43 5. 17 11.09 3.81· 0.97 1.96 0. 17 99.72 3. 077 

A3. III . 743 .133 .081 .075 .129 .198 .061 .011 .002 

120 46.44 16.30 4.82 7.07 4.92 10.03 3.82 1. 44 1.40 2.90 0.82 s 0.08 100.04 2.906 

A2. II . 774 .160 .030 .099 .123 .179 .061 .015 .036 .006 

121 45.69 17.02 4.59 8.52 5.62 11.31 3.21 1. 07 0.76 1. 30 0. 57 Cl 0.04 99.91 s 0.08 
2.965 

A2. II . 762 .167 .029 .118 .141 .202 .052 .012 .016 . 004 

122 44.86 16.18 7.22 7.10 5.34 9.95 3.78 1. 39 0.85 2.52 0.92 s 0.06 100.17 2.939 

A2. II . 748 .159 .045 .099 .134 .178 .061 .015 .032 .006 

123 44.50 13.85 3.47 9.02 11.00 10.06 2 . .70 0.92 0.71 2. 61. 0.84 s 0.07 99.75 3.034 

A2. II • 742 .136 .022 .125 . 275 .180 .044 .010 . 033 .006 

124 44.40 15.40 5.20 7.81 7.23 9.92 2.83 1.19 2.15 2.77 0.77 s 0.04 99.71 2.931 

A2. II • 740 .151 .033 .108 .181 .177 .045 .013 .035 .005 

125 43.85 12.94 2. 70 10.51 11.90 9.49 2.42 1.06 1. 69 2.53 0.61 s 0.05 99.75 3.006 

A2. II • 731 .127 • 017 .146 .298 .170 .039 .012 .032 .004 
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N 0. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-
.1.1 :rn.5.3(4).4". 01" 5.00 di 13.63 Monte Ponente, II. S. 'Vashing- II. S. Washington, Basalt. 

2.2.2.3. nb 2(;. 20 ~r 12:3~. Linosa Island. ton. J. G:; XVI, an 26.97 
mt 4. 87 \ p. 17, 1908. 
il (;. 2.'l 

l' 

ap I. 01 

12 HI.511.3.4. or 9.45 di 17.05 Il Fosso, II. S. 'Vashing- II. S. Washington, Basalt. Block in tuff. 
2.8.2.2. ab 23.32 ol 13.53 Linosa Island. ton. · J. G., XVI, an 18.35 mt 4.(;4 

no 4.40 H 7. 30 p. 23, 1908. 
o.p I. 34 

1 

13 HI.5.3.4.0 or 6. 67 di 9. 26 Monte Raneri, II. S. Washing- II. S. Washington, Olivine 
2.4.1.2. ab 22.01 ol 28.17 Linosa Island. ton. J. G., XVI, basalt. an 20.85 mt 4.64 

no 2.27 il 5.47 : p. 26, 1908. 
ap 1. 01 

1 

14 IH.5.3.4.G) Q 2.94 di 16.12 Schtscheliki, Vl. Wahl. W. Wahl, Diabase. 
2.1.2.4. or 8.34 hy 17.72 JJake Onega, T. M.P. M., XXVI, ab 23.58 mt 5. 57 

null). 74 il 4.26 Olonez, p. 124, 1907: 
ap 0.34 Russia. 

1 

15 IH.5.3.4.0 or 8.34 di 21.33 Schtscheliki, W. 'Vahl. W. 'Wahl, Diabase. 
2.1.2.3. ab 22.53 hy 20.65 Lake Onega, Fennia, XXIV, an 15.01 mt 5. 80 

il 4.56 Olonez, No. 3, p. 20, 1908. 
ap 0.67 Russia. 

l 

1 16 UI.5.3.4.0 or 6.67 di 10.33 Goroschki, W. Tarassenko. W. Tarassenko, Olivine In W. T., p. 325. ab 23.58 ~r 23:Z5 2.2.2.9. an20. 57 Volhynia, Ref. N.J., 1899, I, gabbro. 
mt 0.93 Russia .. p. 463. 
H 7. 45 
ap 1.34 

17 ~ III.5.3.(3)4. or l3. 90 di 6. 72 Goroschki, 'V. Tarassenko. "r. Tarassenko, Olivine- In vV. T., p. 325. ab 23.06 ~r~~:~ 2.2.2.4. an 18.90 Volhynia, Ref. N.J., 1899, I, pyroxene 
mt 1.16 Russia. p. 463. syenite. 
il 7. 25 

1 

ap 2. 69 

18 (ll)iii 5(6).113.411• or 7. 78 di 20.19 Dalnaya Gora, J. Morozewicz. .T •.. Morozewicz, Augite nb 27.51 ol 1. 78 3.1.2.9. an 18.90 mt15.54 S. Ural Moun- T. M.P. M., XXIII, diorite 
no 6.96 il 0.30 tains, Russia. p. 123, 1904. (gabbro). 

1 

19 III.5(6).3.4(5). or 6. i2 di 27.86 Beresowaya Gora, J. Morozewicz. J. Morozewicz, Augite Also in T. M. ab 22.01 WO 0.93 
9.1.9.2. an 16.96 mt17.86 Ural Mountains. C. G. Rus. Mem. diorite. P.M.,XXIII 

no 5.40 hm O.G4 XVIII, No. 1, p. 120, 1904. 
p. 10, 1901. 

1 

20 (II)III.5.3.4. or 8.34 di 16.71 Punta do Sol, Eyme. C. Gagel, Trachydoler-ab 26.72 ol 6. 21 
9.2.2.9. an 23.35 mt 6.96 Madeira. Z. D. G. G., LXIV, ite. 

no 2. 84 il 5.47 p. 428, 1912. 
ap 2.02 

1 

21 (II)III.511.3( 4).4. or 6.67 di 19.31 Soca, Madeira. Eyme. C. Gagel, Es'sexite. ab 18.86 ol 10.37 
2.2.f.9. an 28.63 mt 6. 73 Z. D. G. G., LXIV, 

no 4. 54 il 2. 43 p. 399, 1912. 
ap 1.34 

1 

22 (II)III.5".3.4. or 8.34 di 16.55 Pico Serrado, Kliiss. C. Gagel, Trachydoler-ab 23.58 ol 6.02 
3.2.2.,fl. 1\1123.07 mt10.44 Madeira. Z. D. G. G., LXIV, ite. 

no 4. 54 il 4.86 p .. 428, 1912. ap 2.02 

l 

23 III .5.3( 4.).411 • 
or 5.56 di 17.36 Punta Delgada, Kliiss. C. Gagel, Essexite,.. ab IS. 34 ol 20.42 

2.9.2.2. an 22.80 mt 5.10 n. Sao Vicente, · Z. D. G. G., LXIV, melaphyre. 
no 2. 56 il 5.02 Madeira. p. 428, 1912. 

ap 2.02 

1 

24 III.5.3(4).4. or 7. 23 di 14.85 Lombo Grande Kliiss. C. G~el · Trachydoler-nb 23.06 ol 11.68 z. . G. G., LXIV, 2.9.2.2. an 25.85 mt 7.66 Curral, ite. 
ne o. 28 il 5.32 Madeira. p. 428, 1912. 

np I. 68 

1 

25 111.511.3(4).4. or 6.67 di 18.14 Ribeira de Kliiss. C. G~el, Essexite ab 14.41 ol 24.44 
2.9.2.2. an21.13 mt 3.94 Massapez, Z. . G. G., LXIV, porphyry. 

uo 3. 27 il 4. 86 Madeira. p. 429, 1912. 
ap 1.34 

1 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s l\fnO Inclusive. Sum. Sp.gr. 
~---------------------

126 43.79 13.73 3.37 10.20 9.46 10.54 2.71 l. 25 1. 66 2.82 0.67 s 0.04 100.24 3.022 

A2. II .730 .135 • 021 .142 . 237 .188 .044 . 014 .035 • 005 

127 42.40 14.19 6.14 7.69 9.02 11.08 2.50 1. 43 1. 37 3.68 0.67 s 0.06 100.23 3.033 

A2. II • 707 .139 .038 .107 • 226 .198 .040 • 015 .046 . 005 

128 42.19 13.80 5.52 8.87 8.55 11.39 2.50 . 1. 21 1. 91 3.15 0.72 s 0.12 99.85 3.010 

A2. II • 703 .135 .034 .124 • 214 . 204 • 040 . 013 .039 .005 

129 47.95 16.18 3.95 6.21 7.92 8.01 4.68 1. 02 1.50 2.68 0.32 100 .. 42 

A2. II • 799 .159 .025 .086 .198 .143 .076 .034 . 002 

130 47.81 13.71 6.31 5.83 7.47 9.28 2 .. 27 1. 62 1. 99 0.65 2.87 0.52 0.11 100.44 

A2. II • 787 .134 .039 .081 .187 .166 . 037 .017 • 036 . 004 .002 

131 45.73 11.20 6.46 5.53 11.36 10.45 2.19 1. 36 1. 20 0.50 3 .. 23 0.'21 0.54 Cr20a 0.16 100.1Z 

A2. II • 762 .110 .041 .076 . 284 .187 .035 .015 . 040 .001 .008 

132 49.05 13.73 8.26 9.31 3.96 7.01 3.34 1. 89 0.62 0.68 0.32 0.41 99.97 

A2. II • 818 .135 .052 .129 . 099 .125 ' • 054 . 020 . 004 . 006 

133 48.50 12.32 10.87 5.33 5.36 10.42 3.45 1. 74 0.39 2.23 0.24 trace 100.85 

A2.II .808 .121 .068 . 074 .134 .186 .056 .018 .028 . 002 -

134 46.60 15.06 12.26 6.15 2.58 9.66 3.89 0.97 0.80 1. 98 0.44 0. 71 C02 trace 101.10 
I SOa trace 

B2. III • 777 .148 . 077 . 086 . 065' .172 .063 .010 . 025 .003 . 010 

135 50.62' 16.45 2.61 7.02 6.61 9.23 3.04 1. 42 0.18 0.37 1. 77 0,39 99.71 

A2. II • 847 .161 .016 .097 .165• :164 .049 .015 .022 .003 

136 47.81 13.94 3.26 8:35 9.52 8.73 2.97 0.87 2.16 2.07 0.67 0.25 100.62 

A2. II . 797 . 137 .021 .116 . 238 .155 .048 .009 .026 .005 .004 

137 44.55 16. 25 1. 90 14.40 9.43 6.29 3.29 1.04 0.12 3.45 0.06 100.78 

A2. II • 743 .159 . 012 .200 • 236 .113 . 053 .011 .043 -

• 
138 47.22 15.21 3.99 6.55 7.37 8.49 3.29 2.18 0.56 2.60 0.41 99.75 

A2. II • 787 .149 .025 .091 .184 .152 .053 .023 .033 .003 

139 47.38 11.51 5. 17 8.49 6.87 11.43 2.02 1. 76 0.97 3.65 0.52 99.77 

A2. II . 790 .113 .032 .118 .172 . 204 .032 .019 .046 .004 

140 46. 70 13.21 2.62 7.26 11.48 9.76 2.28 1.36 2.44 2.36 0.31 99.78 

A2.II . 778 .129 . 016 .101 . 287 .174 .037 .015 .030 .002 (99. 72) 
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126 III .5(6).3".4. or 7. 78 di 21.10 Raba9al, Eyme. C. Gagel, Trachydoler-
2.8.2.2. ab 13.10 ol 17.98 Madeira. z:D. G. G., LXIV, ite. an 21.41 mt 4.87 

no 5.40 n 5.32 p. 429, 1912. 
ap 1. 68 

127 III.5".3(4).4. .or 8.34 di 21.24 N ossa Senhora, Eyme. C. Gagel, Trachydoler-
2.2.2.2. ab 13.10 ol 11.09 Gran Citrral, Z. D. G. G., LXIV, ite. an 23.35 mt 8.82 

no 4. 26 il 6.99 Madeira. p. 429, 1912. 
ap 1. 68 

128 III.5(6).3( 4).4. or 7. 23 di 23.32 Cani9al, ·Eyme. C. Gagel, Limburgitic 
2.2.2.2. ab 12.05 ol 12. 19 Madeira. Z. D. G. G., LXIV, trachydol-an 22.80 mt 7.89 

no 4.83 il 5.93 p. 429, 1912. erite. 
ap 1. 68 

129 (Il)III.5".3A(5). or 6.12 di 14. OS Les Mamelles, Pisani. J. Chantard, Basalt. Also in B. Soc. 
2.8.2.2. ab 29.87 ol 11.88 Cap Verde, C. R., CXLIII, G. Fr. (4), an 20.02 mt 5.80 

no 5.40 ll 5.17 Senegal. p. 921, 1906. VII, p. 437, 
ap 0.67 1907. 

130 III.5.3(4).4. Q 2. 70 di 15.87 Fernando Poo A. Lindner. ,V. Boese, Basalt. Three decimals. 
2.1.2.2. or 9.45 by 12.36 Island, N.J. B. B., XXXIV, ab 19.39 mt 9. 05 

an 22.24 il 5.47 West Africa. p. 280, 1912. 
ap 1. 34 

131 III.5.3.4.Q or 8.34 di 25.95 St. Isabel, A. Lindner. W. Boese, Basalt. Three decimals. 
2.2.2.2. ab 18.34 ~r ~: rg Fernando Poo N.J. B. B., XXXIV, lUl 16.68 

mt 9. 51 Island, p. 294, 1912. 
il 6.08 West Africa. 
ap 0.67 

132 "III.5 .3 .4. Q 0.60 di 14.72 Te{ele, D. Schimpff. G. Linck, Gabbro- Ti02 low? 
2.1.2.8. or 11.12 hy 13.03 orclofan. N.J. R B., XVII, porphyrite. ab 28.30 mt12.06 

an 16.96 il 0.61 p. (:137, 1903. 

133 III.5.(2)3.4. Q 0 .. 24 di 28.51 Alicl Volcano, E. Manasse. E. Manasse, Olivine 
8.1.8.2. or 10.01 by o. 20 Buia, . Stud. Pet. Erit., basalt. ab 29.34 mt10.67 

an 13.07 il 4. 26 Eritrea. p. 132, 1909. 
bm 3.52 
up 0. 67 

134 (II)III.5.3.4(5). Q 2. 22 di 14.04 Aden, E. Manasse. E. Manasse, Basalt. 
8.1.8.8. or 5. 56 WO 2.55 Arabia. Mem. Soc. Tosc., ab 33.01 mt16.47 

on 20.85 il 3.80 XXIV, p. 178, 1908. 
bm 0.96 
ap 1. 01 

135 (I.I)III.5.3( 4).4. or 8.34 di 12.79 Near Amboutra, Not stated. A. Lacroix, Hypersthene 
2.1.2.2. ab 25.68 ~r 1i:~~ Madagascar. pers. com. gabbro. 01126.97 

mt 3. 71 
II 3.34 
op 1. 01 

136 III.5.3".4". or 5.00 di 12.91 Near Trtriw, Not stated. Duparc, Wunder and Basalt. 
2.2.2.2. ab ~.15 ~r N:~~ Antsirabe, Sabot, on 22.24 

mt 4.87 Madagascar. Mem. Soc. Phys. 
il 3.95 Gen., XXXVI, 
up 1. 68 p. 298, 1910. 

137 11III.5.3( 4).411 • or 6.12 di 4.11 Anabohitsy·, Pisani. A.' Lacroix, Troctolite. 
2.4.1.8. ob 21.48 ol 29.83 n. Ampanihy, B. Soc. Min. Fr., an 21l. 41 rot 2. 78 

no 3.41 il 6.54 Mahafaly, XXXI, p. 323, 1908. 
:Madagascar. 

138 (II) III .5.3.4. 01' 12.79 di 15.22 Soanindravina, ~oiteau. A. Lacroix, Basalt. 
2.8.2.2. uh 24.10 ol 11.10 Ankaratra, C. ·R., CLVI, an 20.29 rot 5.80 

no 1. 99 il 5.02 Madagascar. p. 177, 1913. 
op 1. 01 

139 III.5.3.(3)4. Q ,),14 di 28. 6.3 Bras Rouge, Boiteau. A. Lacroix, Gabbro. 
2.1.2JJ. or 10.56 hy 8.81 Cilaos, C. R., CLV, oh 16.77 rot 7.42 

an 17.24 il 6.99 Reunion Island. p. 543, 1912. 
ap 1. 34 

140 III .5.3( 4 )4. or 8. 34 dl 19:89 Cilaos, Boiteau. A. Lacroix, Basalt. 
2.8.2.2. ab 19.39 hy 1. 26 Reunion Island. C. R.,CLV, on 21.41 ol 18.05 

rot 3. 71 p. 543, 1912. 
il 4. 56 
up 0. 67 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

-----------------------
141 45.57 17.16 3.64 8.41 5. 33 10. 33 3.10 1. 88 0.94 2.82 0.54 . 99.72 

A2. II . 760 .168 .023 .117 .133 .184 .050 .020 .035 .004 (99. 74) 

142 47.67 14. 20 3.59 9. 18 6.24 8.98 3.21 2.41 0.92 2.64 0.66 SOs trace 99.80 2.889 s 0.10 

A2. II . 795 .139 .023 .128 . 156 . 161 .052 . 026 .033 . 005 

143 50.42 13.32 5.15 8.52 5.89 10. 70 2.63 1. 22 0 .. 61 1. 18 0. 20 99.84 

A2. II .840 . 131 .032 .118 .147 . i91 .042 .013 . 015 .001 

144 53. 29 13.20 1.14 10. 72 7.78 6.81 2.38 1.40 1. 22 0.71 1. 14 0.08 0.15 100.02 

A2. II .888 .129 .007 . 149 . 195 . 121 .029 . 015 .014 -- .002 

145 49.03 14.43 1. 29 9.40 11.93 7.28 3.14 1. 24 0.73 1.71 0.44 trace 100.62 

A2. II .817 . 141 .008 . 131 . 300 .130 .051 . 013 . 021 .003 -

1 46 47.56 14. 13 1. 89 10.00 8.37 8.43 2.95 1.38 1. 92 2. 77 0.66 0.13 100.29 

A 2. II • 793 .139 . 012 .. 139 . 209 .150 .048 .015 .035 .005 .002 (100. 19) 

1 47 42. 93 10. 71 6.03 6.14 11.48 11. 21 2.42 1. 98 2. 78 2.48 1.38 1. 23 100. 77 
, 

A 2. II .716 .105 .038 .085 . 287 .200 .039 .021 . 031 . 010 .018 

1 48 51.35 14. 50 1.77 9.99 3. 75 8.50 2.62 1. 77 2. 62 3.80 100.67 

A 3.m .856 .142 .011 .139 .094 .152 .042 .019 .048 

1 49 47.40 13.96 2.30 10.80 6.87 7.65 2.57 1. 62 2.70 3.70 0.39 . 99.76 

A 2. II • 790 .137 . 014 .150 .172 .137 .042 .017 .046 .003 

1 50 50.04 11.65 2. 63 15.76 5.58 7.89 3.08 0.89 0. 19 1.93 0.20 99.84 
' 

A 2. II .834 .114 .016 . 219 .140 .141 .050 .009 .024 .001 

1 51 54.10 13.42 4.06 7.43 4.43 7.97 3.87 1.. 15 0.88 none 2.35 0.46 0.30 100.36 . 2. 79 

A 2. II .902 .131 .025 .103 .111 .143 1 .063 .012 .030 . 003 .004 

1 52 50.27 12.50 2.44 8.18 10.25 7.52 3.29 1.42 1.14 0.46 2.26 0.60 0.18 100.57 2.88 

A 2. II .838 .123 .015 .114 . 256 .134 . 053 . 015 • 028 .004 .003 

1 53 48.55 12.45 3.60 10.43 7.64 7.58 3.20 1. 75 1. 66 0.34 1. 34 0.61 0.25 99.40 

A 2. II . 809 .122 .023 .144 . 191 .136 .052 .019 .017 . 004 .002 

1 54 47.50 14.19 1. 78 12.15 5.06 7.47 3.85 1. 58 1. 59 0.33 3.08 0. 79 0.20- 99.57 2.79 

A 2. II . 792 .139 .011 .169 .127 .134 .062 .017 .029 . 005 • 003 
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·- ··-
141 (II)III .511.3''.4. or 11.12 dl 16.57 CHaos, Boiteau. A. Lacroix, Essexitic 

2.2.2.3. ub 18.08 ol 9. 42 Reunion Island. C. R., CLV, gabbro. fill 27.24 mt 5.34 
no 4. 40 il 5.32 p. 541, 1912. 

up 1. 34 
' 

]42 "III.5.3.114. or 14.46 di 18.89 Mukira Lava Field, Eyme. L. Finckh, Leu cite 
2.9.2.9. ub 22.79 ol 11.49 Lake Kivu Dis- D. Zent. Afr. Exp., I basanite. an HI. 96 mt 5.34 I 

no 2. 41 il 5.02 trict, German I (1), p. 18, 1912. 
ap 1. 68 Central Africa. 

143 II1.5.3".1. Q 1. 68 dl 25.34 Lebon;1bo Mountain, R. Reln.isch. J. M. Henderson, Diabase. 
2.1.2.9. or 7.23 lly 11.72 Swaziland: Tr. G. Soc. S. Afr., ab 22.01 mt 7.42 

an 21.13 il 2.28 Transvaal. XII, p. 30, 1910. 
ap 0.34 

144 III.5.3".4. Q 2. 70 dl 10.52 Umhlatuzi Crossing, G. T. Prior. G. T. Prior, D"olerite. 
1.1.2.9. or 8.34 hy 31.22 Zululand, ~nn. Natal Mus., II ab 20.44 mt 1. 62 

an 20.85 il 2.13 Natal. (2), p. 149, 1910. 

Nakamura Bay, 
I 

S. Kozu, Basalt. 145 III.5.3.4.0 or 7.23 di 9.64 K. Yokoyama. 
1.4-.2.2. ab 26.72 hy 2.92 Dogo, Sci. Rep. Toho. Un. an 21.41 ol 25.93 

mt 1.86 Oki Islands, ; (2), I, p. 51, 1913. 
il 3.19 Japan. 
ap 1.01 

146 !!1.5.3.4.0 or 8.34 di 12.89 Daimanj i Y ama, K. Yokoyama. S. Kozu, Basalt. Si02 given as · 
2.9.2.9. ab 25.15 ~r1~:~~ Do~o: Sci. Rep. Toho. Un. 47.45. Corr. an 21.13 

mt 2. 78 Okl Islands, (2), I, p. 51, 1913. byS. K. 
il 5.32 Japan. 
ap 1.68 

147 III11.5(6).113. (3)4. or 11.68 d1 26.64 A\usow~mi, K Yokoyama. S. Kozu, Limburgite. 
2.211 .2.2. ab11.53 ol 12.69 wam1, pers. com. an 12.51 mt 8.82 

no 4.83 il 4. 71 Japan. 
ap 3.36 

148 (II)III.115.311•114. Q 4.98 di 16.40 Tchang-li, Pisani. J. Deprat, Basalt. 
2.1.2.9. or 10.56 hy 11.80 East Yunnan, Mem. Sv. G. Ind. Ch., ab 22.01 mt 2.55 

an 22.52 il 7.30 China. I (1), 1, p. 235, 1912. 

149 III.5.311.4. or 9. 45 di 11.16 Bet. Ta-tzeu and Pisani. J. Deprat, Basalt. 
2.2.2.3. ab 22.01 ~r 1:.·~t Chou-kou, Mem. Sv. G. Ind. Ch., an 21.68 

mt 3. 25 East Yunnan, I (1), 1, p. 233, 1912. 
il 6.99 China. 
ap 1.01 

150 III.5.3.411• or 5.00 di 19.43 St. Thomas Mount, H. S. Washing- H. S. Washington, Norite. 
2.1.2.3. ub 26.20 ~r ~~·~~ n. MadrM, ton. A. J. S., XLI, p. 330, an 15.29 

mt 3. 71 India. 1916. 
il 3. 65 
ap 0.34 

151 (II)III.( 4)5.113.411• Q 6.00 di 17.43 Springbrook, G. R. Patten. A. R. Agric. Andesite. H. C. Richards, 
2.2.2.3. or 6. 67 hy 9. 46 Queensland. Chern. Qld., pers. com. ab 33.01 mt 5.80 

an 15.57 il 4. 56 1914. 
ap 1.01 

152 III.5.3.4.0 or 8.34 di 14. 74 Toowoomba, G. R. Patten. A. R. Agric. Olivine H. C. Richards 
2.2.2.2. ab 27.77 ~r ttig Queensland. Chern. Qld., basalt. pers. com. an 15.29 

mt 3. 48 1912. 
il 4. 26 
ap 1.34 

153 IIJ.5.113.4. or 10.56 di 16.38 Pitts worth, G. R. Patten. A. R. Agric. Basalt. H. C. Richards 
2.3.2.9. ab 27.25 ~r ~~:~~ . Queensland. Chern. Qld., pers. com. au 14.18 

mt 5.34 1912. 
il 2.58 
ap 1.34 

154 (II) III .5.11.3.4. or 9.45 di 13.24 Mount Lindsay, G. R. Patten. A. R. Agric. Basalt. H. C. Richards 
2.3.2.9. ub 30.39 ol 17.43 Queensland. Chern. Qld., pers. com. an 16.68 mt 2.55 

no 1.14 il 4. 41 1914. 
a p 1.68 
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155 49.43 12.73 5.06 8.47 6.96 8.59 3.50 1. 21 1.11 0.73 2.26 0.49 0.08 C02 0. 28 100.95 3.18 

Zr02 none 

Al. I· .824 .125 .032 .118 .174 .154 .056 .003 
SOa none 

. 013 .028 .001 Cl trace (100. 89) 
s trace 
Cr20a trace 
NiO 0.05 
BaO none 
SrO none 
Li20 none 

156 55.05 14.15 1. 80 5.31 8.07 9.36 2.82 0.72 1.46 0.22 0.57 0.06 0.22 C02 0.02 99.89 2.814 
Zr02 none 

Al. I .918 .139 .011 .074 . 202 .157 .045 .008 .007 - .003 SOa 0.01 
Cl 0.02 
F none 
Cr20s 0.01 
V20a 0.01 
NiO none 
BaO none 
SrO trace 
CuO 0.01 

157 48.92 14.87 3.99 7.44 5. 73 7.26 3.42 1. 80 1. 56 0.82 2.78 0.59 0.29 C02 0.09 99.83 2.865 ., Zr02 none 

Al. I .815 .146 .025 .103 .143 .130 .055 .019 .035 .004 .004 SO a 0.08 
Cl 0.02 
s none 
Cr20s 0.01 
V20s 0.02 
NiO 0.04 
BaO 0.04 
SrO trace 
LhO trace 
CuO 0.06 

158 48.39 13.36 5.80 6.48 4.57 8.90 3.61 1.18 1.57 1. 33 3.74 3.63 3.36 C02 0.05 \00.04 2.799 
Zr02 none 

Al. I .807 
SOa trace 

.131 .036 .090 .114 .159 .058 .013 .046 .004 .005 Cl trace 
s none 
Cr20s none 
V20s none 
NiO 0.01 
BaO 0.06 
SrO trace 
Li20 none 

159 46.26 13.36 2.34 10.53 8.87 9.18 3.27 1. 23 2.08 0.15 1. 78 0.42 0.12 C02 0.06 99.90 2.947 
Zr02 none 

1. I • 771 .131 .015 .146 .222 .164 .053 .013 .022 .003 .002 SOs 0.13 
Cl 0.01 A 
F none 
Cr20s 0.02 
V20a 0.03 
NiO 0.01 
BaO 0.05 
SrO trace 

160 46.51 15.27 2.50 8.92 8.40 9.12 3.12 1.17 1. 21 0.22 2.20 0.33 0.05 C02 0.61 99.90 3.014 
SO a 0.11 

Al. I • 775 .150 .016 .124 • 210 .163 .050 .012 .028 .002 - Cl 0.04 
Cr20a 0.02 
V20s 0.03 
NiO 0.03 
BaO 0.04 
SrO trace 
Li20 trace 
CuO trace 

161 45.06 14.60 2.60 9.00 9.64 9.86 2.90 0.85 2.73 0.55 1.55 0.61 0.19 C02 0.05 100.23 2. 911 
Zr02 none 

A1. I • 751 .143 .016 .125 • 241 .176 .047 .009 .019 .004 .003 SO a none 
C! none 
s none 
Cr20a 0.02 
V20s 0.02 
NiO none 
BaO trace 
Li20 none 

162 46.20 17.44 1.30 9.54 7.38 9.02 3.69 1.10 2.11 0.09 1. 30 0.56 0.17 C02 0.04 99.97 2.934 
Zr02 none 

A1. I • 770 .171 .008 .132 .185 .161 .060 .012 .016 .004 .002 SOa none 
Cl trace 
s none 
Cr20a none 
V20a· trace 
NiO none 
BaO 0.03 
SrO. none 
Cu none 

163 52.01 13.50 6.25 4.82 8.48 7.81 2.74 1. 17 0.67 0.24 2.20 0.39 0.07 C02 none 100.38 2.867 
SO a none 

A2. II .867 .132 .039 .067 . 212 .139 .044 .013 .028 .003 . 001 Cl trace 
NiO 0.03 
LhO trace 

164 51.72 13.36 2.80 8.16 7.20 7.68 2.87 1.34 0.96 1. 61 2.30 0.25 trace SOa none 100.25 2.828 
Cl trace 

I A2. II .862 .131 .018 .114 .180 .138 .047 .015 .029 .002 - LhO none 
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155 III.5.3.4.0 or 7.23 dl 19.71 Yandina, H. I. Jensen. H. I. Jensen, Basalt. 

2.1.2.8. ab 29.34 hy 10.70 Queensland. Pr. Linn. Soc. an 15.57 ol 3. 60 
mt 7.42 

\ 
N. S. W.., 

il 4. 26 XXXI, p. 169, 
ap 1. 01 1906. 

156 "III.115.3( 4).4(5). Q 5.16 dl 18. OS Bakers Creek, J. C. H. Min- E. C. Andrews, Diorite.· 
1.1.2.2. or 4 .. 45 hy 19.31 New England, gay e. Rec. G. S. N. S. W., ab 2.'3.58 mt 2.55 

an 2a.9l il 1.06 New South Wales. VIII (3), p. 214, 
1907. 

157 (II)III.5.3.4. or 10.56 dl 10.07 Canobolas J. C. H. Min- Mingaye and White, Olivine 
2.1.2.8. ab 28.82 ~f 1ri:~g Mountains, gay e. Rec. G. S. N. S. W., basalt. an 20.02 n.·orange, VII (4), p. 304, mt 5. SO 

il 5.32 New South Wales. 1904. 
ap 1.34 

' 

158 (II)III.5.3.4. Q 3.18 dl 18.57 Bong Bong Flow, H. P. White. Jaquet, Card; and Basalt. 
8.1.2.8. or 7.23 hy 3.66 Kiama, Harper, ab 30.39 mt 8.35 New South Wales. Rec. G. S. N. S. W., an 16.68 il 6.99 

ap 1.34 VIII (I), p. 23, 
1905. 

159 III.5'1 .3.4. or 7. 23 dl 20.18 Reservoir quarry, 1. C. H. Min- Jensen and Jevons, Pallio-
2.8.2.8. ab 20.44 ol 19.67 Prospect, gay e. Pr. R. Soc. N. S. W~, essexite. an 18.07 mt 3.48 

- ne 3.98 il 3. 34 n. Sydney, XLV, p. 504, 
ap 1.01 New South Wales. 1912. 

160 Ill.5.3.4.0 or 6.67 dl 15.51 Camden Park, J. C. H. Min- G. W. Cardin Olivine 
2.3.2.2. ab 23.58 ol 17.42 Sydney, g-ay e. Mingaye and White, basalt. an 24.46 mt 3. 71 

ne 1. 42 n 4. 26 New South Wales. Rec. G. S. N. S. W., 
ap 0.67 VII (3), p. 230, 

1903. 

161 1!1.5.3(4).411• or 5.00 dl17.09 Cooma District, Not stated. A. R. Dep. M.in. Olivine 
2.8.2.2 . . all 19.39 ol 20.36 New South Wales. N. S. W. (1909), basalt. an 24.19 mt 3. 71 

ne 2. 84 il 2. 89 p. 198, 1910. 
ap 1. 34 

162 (II)III.511.311.411• or 6.67 dl 11.16 Wanyambilli, H. P. White. N. S. W. Dep. Min. Olivine 
1(2) .(8)4..112 .113. ab 20.96 ol 20.16 New South Wales. A. R. (1912), dolerite. an 27.52 mt 1. 86 

ne 5. 68 il 2.43 p. 198, 1913. 
ap 1.34 

I 

163 "III.( 4)5.311.4. Q 6. 54 di 11.66 Hay Hill, A. G. Hall. Skeats and Summers, An"clesitic 
2.1.2.2. or 7. 23 hy 15.80 Macedon, Viet. G. S. B. 24, basalt. ab 23.06 mt 9.05 

an 20.85 il 4.26 Victoria. p. 35, 1912. 
ap 1. 01 

164 111.5.3.4.0 Q 2. 58 di 13.93 Jim Jim, R. J. Lewis. Skeats and Summers, Anorthoclase 
2.1.2.8. or 8.34 hy 20.10 Macedon, Viet. G. S. B. 24, basalt. ab24.~ mt 4.18 

an 19.18 il 4.41 Victoria. p. 33, 1912. 
ap o. 67 
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I 

165 45.10 12.86 5.66 7.10 8.56 9. 10 3.99 1. 02 1.53 1.10 3.50 1.00 0.08 C02 trace 100.60 2.854 
SOa none 

A2. II . 752 .126 .036 .044 . 214 .163 .065 .001 
Cl trace 

.011 .044 .007 LbO none 

166 43. 24 13. 19 4.42 8.46 8.48 9.32 2.28 1. 68 2.46 2.03 3. 15 1. 13 0.18 C02 trace 100.02 2.901 
SOa none 

A2.II . 721 .129 .028 .118 . 212 .166 .037 
Cl trace 

. 018 .039 .008 . 003 LhO none 

I 

167 43.82 12'. 90 ·6. 74 6.25 9.32 9.44 2.49 1.75 1. 70 1. 26 3.50 1. 02 0.37 C02 trace 100.56 2.995 
SOa none 

A2. II . 730 .126 .042 .087 . 233 .169 . 040 
Cl trace 

. 019 .044 .007 .005 Li20 none 

168 50.53 15. 13 5.28 5. 68 7.59 8.41 3.26 0.94 0.63 0.76 1. 70 0.35 0. 10 C02 none 100.36 2.922 
SOa none 

A2.II .842 .148 .033 .079 .190 .150 . 053 .010 .021 .002 .001 
Cl trace 
NiO 0.02 

169 49. 29 13.99 7.54 4.49 8.82 8.28 2.97 1. 04 0.69 0. 79 1. 75 0.38 0.15 C02 none 100.24 2. 895 
SOa none 

·. 221 
Cl trace 

A2. II .822 . 137 .047 .062 .148 .048 .011 .022 .003 .002 NiO 0.06 

170 46.29 13.71 3.03 9. 14 9.50 8. 60 3. 26 .1.62 0.39 0.31 2.95 0. 71 0. 14 C02 trace 99.71 2.959 
SOa , trace 

A2. II . 772 .134 .019 .127 . 238 .154 . 053 
Cl trace 

.017 . .037 .005 .002 Cr20s 0. 05 
NiO 0.01 

171 45. 15 12.93 5.26 6.88 11.35 9.97 2.90 1. 76 0.32 0. 29 2.65 0. 73 0.16 C02 none 100.36 2.914 
( NiO 0.01 

A2. II • 753 .127 .033 .096 . 284 .179 .047 . 019 . 033 .005 .002 

172 50.44 14.47 6.32 5.01 7.93 8;75 2.59 1.11 0.60 0.60 1. 80 0.31 0. 19 C02 none 100. 13 
SOa none 
Cl none 

A2. II . 841 .142 .039 .069 .198 .156 . 042 . 012 .023 .002 .003 NiO 0.01 

173 45.56 13.32 2.30 9.68 11. 12 8.77 3.02 1. 53 1. 28 0.27 3.00 0. 71 0. 19 C02 none 100.87 2.994 
SOa none 

Al. I . 759 .130 . 014 .135 . 278 . 157 .048 
Cl 0.05 

.016 .038 .005 .003 Cr20s 0. 06 
NiO 0.01 

174 44.95 15.50 2 .. 04 10.47 7.43 8.24 3.04 1. 98 2.60 0.52 2. 77 0.52 0.21 C02 0.18 100.45 2.91 

A2. II . 749 .152. .013 . 146 . 186 .147 .049 . 021 .035 .004 .003 
' 

175 51.93 14.26 2.49 10.76 5.28 7.89 2. 79 0.81 1. 13 0.09 1. 75 0.31 0. 57 C02 none 100. 21 
, FeS2 0.1p I 

A2. II .866 .140 .016 .150 .132 . 141 .045 .009 . 022 . 002 .008 
I 

176 49.27 13.57 2.47 12.78 4. 26 8. 51 1 2.44 1. 42 0.55 0. 22 2. 13 1. 23 0.50 C02 0.10 99.69 2.99 
Zr02 none 
FeS2 0.15 

Al. I .821 .133 . 016 .178 . 107 . 152 .039 . 015 . 027 .QOS .007 V20s 0.09 
BaO none 

177 49.80 13.76 3.09 11.97 5.02 10.25 3.00- 1.15 trace 0.95 0.22 0.10 99.31 

B2. III .830 .135 .019 .167 .126 .183 .048 .013 . 012 .002 • 001 

178 49.74 12.36 1. 64 10.08 8.83 10.88 2.45 0.55 0.17 0.05 2.49 0.41 0.14 C02 none 100.12 
Zr02 trace 

0 SO a trace 
Al. I .829 : 121 .010 .140 . 221 .195 .040 .006 . 031 .003 .002 Cl 0.10 

s 0.04 
~ 

Cr20s 0.04 
V20a 0.02 
MoOa 0.01 
Ce208 trace 
NiO 0.05 
BaO trace 
SrO 0.07 
CuO none 



No. Symbol. 

165 HI .5(6).3( 4).4(5). 
2.2.2.2. 

166 n I.5.3.114. 
2.8.2.2. 

1G7 II I.5.3.114. 
8.8.2.2. 

1G8 11! II. 5. 311.411• 

2.1.2.2. 

169 II I. 5.311.411• 

2.1.2 .. 2. 

I 

170 II !.5.3.4.0 
2.8.2.2. 

171 II !.5(6).3.4. 
2.8.2.2. 

172 11I II.115.3(4).4. 
2.1:2.2. 

173 II !.511.3.4. 
2.8.2.2. 

174 "I II.511 .3.4. 
2.8.2.8. 

175 11I II.115.3(4).411
• 

2.1.2.8. 

176 II !.5.311.4. 
112.1.2. (8)4.. 

177 II 
2 

178 II 

!.5.3.4.0 
.2.2.8. 

!.5.3(4).4. 
2.1.2.8. 

Norm. 

or 6.12 dl 24.41 
nb 2a. 58 ol 7.07 
mn3.00 mt 0. 23 
no 5. 68 11 10. 21 

hm5.00 
np 2.35 

01' 10.01 dl 14.46 
ab 19.39 ~{I~:~~ an 20.57 

mt 6. 50 
il 5.93 
ap 2.69 

or 10.56 di 17.I2 
ab 20.9(} ~{ 18:~~ an 18.63 

mt 9. 74 
il 6.69 
ap 2.35 
I 

Q 1. 20 di 12.75 
or 5.56 hy I(l.41 
ab 27. 77 mt 7.66 
an 23.63 it 3.I9 

ap 0.67 

Q 1. 26 di I5.12 
or 6.12 by J5.IO 
ab 25.15 mt 9. 74 
an 21.68 it 3.34 

hm0.80 
ap o.u 

or 9.45 di 15.63 
ab 22.0L ol IS. 67 
fill IS. 63 mt 4. 4L 
no 3.12 il 5.62 

ap i.6i;! 

or 10.56 dl 22.14 
ab 14.67 ol I5. 75 
an 16.96 mt 7.66 
no 5.40 'il 5.02 

ap 1. 68 

Q 4.32 di I3. 28 
or 6.67 by 14.92 
ab 22.01 mt 9.05 
an 24.46 it 3.50 

ap 0.67 

or S.90 di I6. 56 
ab IS. 60 ol 22.48 
an I8.35 mt 3.25 
ne 3. 55 it 5. 78 

ap 1.68 

or II. 68 di 11.S1 
ab IS.34 ol I9.11 
an 22. SO mt 3. 02 
no 3.98 il 5.32 

ap '1.34 

Q 4.20 di 11.11 
or 5.00 hy 23.50 
ab 23.58 rut 3. 71 
an23.91 il 3.34 

ap 0.67 

Q 2.64 di IO. 77 
or R34 by 24.0I 
ab 20.44 rut 3. 71 
an 21.96 il 4.10 

ap 2. 69 

or 7.23 dl 23.73 
ab 25. I5 hy7. 36 
an 20. 57 ol 8. 4!1 

mt 4.41 
j) 1. 82 
ap o. 67 

or 3.34 di 24. 78 
ab 20.96 ~{ IJ:~ an 20. S5 

rut 2.32 
il 4. 71 
ap 1.01 
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Loca.Iity. Analyst. Reference. Rock name. Remarks. 

Woodend, A. G. Hall. Skeats and Summers, Limburgite. 
Macedon, Viet. G. S. B. 24, 
Victoria. p. 28, 1912. 

Woodend, A. G. Hall. Skeats and Summers, Limburgite. 
Macedon, Viet. G. S. B. 24, 
Victoria. 'p. 28, 1912. 

I 

' 
King's ~uarry, A. G. Hall. Skeats and Summers, Limburgite. 

Macec on, Viet. G. S. B. 24, 
Victoria. · p. 28, 1912. 

Marida Yallock, A. G. Hall. H. J. Grayson, Basalt. 
Camperdown Viet. G. S. Mem. 
District, No. 9, p. 22, 1910. 
Victoria. 

Kolora, A. G. Hall. I H. J. Grayson, Basalt. 
Camperdown Viet. G. S. Mem. 
District, No. 9, p. 22, 1910. 
Victoria. 

Camperdown, A. G. B;all. H. J. Grayson, Basalt. 
Victoria. Viet. G. S. Mem. 

No. 9, p. 22, 1910. 

Mount Terang, A. A. Topp. H. J. Grayson, Basalt. 
Camperdown Viet. G. S. Mem. 
District, No. 9, p. 22, 1910. . 
Victoria. 

W arrnambool, . Not stated. A. R. Sec. Min. Viet . Basalt. 
Victoria. (1910), p. 64, 1911. I 

Balwyn, F. Chapman. Chapman and Thiele, Limburgite. 
n. Doncaster, Pr. R. Soc. Viet., 
Victoria. XXIV (1), p. 133, 

1911. 

Tullamarine; F. L. Stilwell. F. L. Stilwell. Basalt. 
Bourke Com1ty, Pr. R. Soc. Viet., 
Victoria. XXIV (1), p. 177, 

1911. 

Secret Creek, Not stated. J. A. Thompsonin Quartz 
Ash burton A. G. MaLtland, dolerite. 
Goldfield, Vl. Aust. G. S. B. 33, 
West Australia. p. 164, 1909. 

'Mount Holmes, Surv. lab. R. A. Farquaharson, Quartz 
West Australia. \V. Aust. G. S. B. 43, dolerite. 

p. 49, 1912. 

Crater, IGlauea, 0. Silvestri. 0. Silvestri, Basalt. In W. T., p. 325. 
Ha.waii, B. 0. G. It., XIX, 
Hawaiian Islands. p. 141, 1888. 

Halemaumau, J. B. Ferguson. Day and Shepherd, Basalt. 
.Kilauea, B. G. S. A., XXIV, 
Hawaii, p. 586, 1913. 
Hawaiian Islands. 

' ,. 



6"30 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 
I 

CLASS III. SALFEMANE-Continued. 

RANG 3. ALKALICALCIC. CAMPTONASE-Continued. 

No. Si02 Al20 3 Fe~03 FeO MgO CaO · Na20 K20 H20+ H,O- TiO, I P,O, MnO Inclusive. Sum. Sp.gr. 

------ -------------
179 45.96 10.94 5.85 6.39 10.82 9.96 2.40 1. 92 0.36 0.12 5.50 trace 0.08 C02 none 100.32 

NiO 0.02 

A2. II • 766 .107 .037 .089 .271 .178 .039 .020- .069 - .001 -
180 44.26 13.32 4.60 8.19 9.42 10.95 2.40 0.99 0.37 5.02 0.45 99.97 

-. 

A2. II • 738 .·131 .029 .114 . 236 .196 .039 .011 . 063 .003 

181 46.36 16.70 7.53 6.23 5.84 9.77 3.22 1.12 0.35 1. 88 0.58 99 .. 58 

A2. II • 773 .164 .047 .086 .• 146 .175 .052 • 012 .024 .004 

182 44.71 11.24 5.48 8.21 14.32 10.22 2.50 1.01 0.21 2.00 0.37 100.27 

A2. I~ . 745 .110 .034 .114 .358 .182 .040 • 011 . 025 .003' 

183 49.44 11.38 2.41 12.53 12.26 7.30 2.91 1.19 trace 0.12 0.72 0.12 0.32 100.70 

A2. II .• 824 .111 • 015 .174 .307 .130 .047 .013 .009 .001 .005 

184 47.20 15.29 9.57 6.13 5.90 8.93 3.61 0.85 1.12 1.14 0.46 100.20 

A2. II . 787 .150 .060 .085 .148 .159 .058 .009 . 014 .003 

185 50.22 16.20 3.13 8.07 7.54 8.57 3.36 1. 38 0.22 1. 95 trace 100.64 2.79 

A3. III .837 .159 • 019 .112 .189 .153 .054 .015 .024 -

186 48.97 16.12 1. 90 9.63 7.64 8.73 2.99 1. 21 1. 39 1. 62 trace 100.20 2.89 

A3. III .816 .158 .012 .134 .191 .155 .048 .013 .020 -

RAN(J 3. ALKALICALCIC. CAMPTONASE. 

1 44.97 15.76 4.44 12.13 4.15 8.67 4.02 0.32 0.39 4.87 0.35 0.17 100.24 

A 2. II . 750 .155 .028 .168 .104 .155 I .065 .003 .061 .002 .002 

2 50.36 14.57 2.48 8.31 7.62 11.13 3.04 0.44 0.78 1. 70 0.46 Cr203 trace 100.89 3.04 

A 2. III ~839 .143 .016 .115 .191 -.198 .049 .005 .021 .007 

3 51.77 14.59 3.62 6.90 7.18 7.79 3.92 0.-64 1.85 0.46 1.13 0.18 0.05 100.08 2.91 

B 2. II .863 .143 .023 .096 .180 .139 .063 .007 .014 .001 .001 . 

4 49.71 13.66 5.49 9.51 6.13 5.85 4.51 0.37 2.66 0.48 1. 53 0.10 0.13 100.13 2.91 

A 2. II .829 .134 .034 .132 .153 .105 .073 .004· .01~ .001 .002 

5 49.09 15.11 0.48 7.85 7.66 11.03 3.24 0.37 0.39 0.02 3.40 0.34 0.25 C02 none 99.33 
Zr02 none 

Bl. II 
\ s 0.06 

. 818 .148 .003 .109 .192 .196 .052 .004 .043 .002 .004 Cr20a 0. 04 
HaO none 

6 53.06 12.83 1. 20 5.10 7.50 13.71 3.56 0.05 2.16 0.16 0.42 trace 0.16 C02 0. 25 100.22 s trace 

AI. I .884 .126 .008 .071 .188 . 245 .057 - .005 - .002 
Cr20a 0. 06 
NiO trace 

I BaO none 
SrO none 



SUPERIOR ANALYSES OF FRESH ROOKS. III.5.3.4-III.5.3.5. 631 

ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG 4. DOSo'DIC. CAMPTONOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

179 III.5.3."4. or 11.12 di 28.08 Malaiola, H. I. Jensen. H. I. Jensen, Olivine. 
2.!2.2.2. ab 18.34 ol 9.94 Savaii, Samoa. Pr. Linn, Soc. basalt. 

an 13.34 mt 4.64 N. S. W., XXXII, no 1.14 il 10..J9 
lm12. 72 p. 706, 1908. 

180 III.5.3(4).4. or 6.12 dl 22.97 Papenoo Valley, Pisani. A. Lacroix, Microgabbro. 
f2.f2.f2.2. ab 18.86 ol 11.12 · Tahiti, Society B. Soc. G. Fr., X, 

(\11 22.52 mt 6. 73 Islands. p. 110, 1910. no 0.85 il 9.58 
ap 1.01 

181 (II)III.5.3( 4).4. Drygalski, R. Reinisch. R. Reinisch, Basalt. ' or 6.67 dl 13.58 
8.!2.2.2. nb 27.25 ~r ~:~~ Mountain, D. Sudp. Exp., II 

an 27. SO Heard Island. (3), p. 258, 1908. mt10.90 
il 3.65 
ap 1.34 

182 III(IV).5(6).3.4. or 6.12 dl 24.89 Heard Island. R. Reinisch. R. Reinisch. Basalt. 
2.8.2.2. ab 13.36 ol 22.89 · D. Sudp. Exp., II 

an 16.40 mt 7.89 (3), p. 258, 1908. 
110 4.12 il 3.80 

ap 1.01 

183 111.5.3.4.0 or 7.23 dl17.25 Carnley Island, A. ·M. Wright. Speight and Finlayson, Gabbro.o 
1.8.2.2. nb 24.63 ~r ~:~~ Auckland Islands. Subant. Islds., 

an 14.18 p. 722, 1909. mt 3.48 
il 1. 37 
ap 0.34 

184 11III.5.3.4(5). or 5.00 di 14.39 Philippi Lake, R. Reinisch. R. Reinisch, Dolerite. 
8.1.2.2. nb 30.39 ~r g:~& Kerguelon D. Sudp. Exp., II 

an 23.07 Island. (2), p. 218, 1908. mt13.92 
il 2.13 
ap 1.01 

185 (II)III.5.311 .4. or 8.34 di 14.40 Cockburn Island, G. 'l'. Prior. G. T. Prior, Basalt glass. Crust of No. 183. 
2.8.2.2. ab 28.30 ~r 1t~g W. Antarctica. 1\fin. Mag., XII, In W. T., p.325. 

an 24.74 p. 89, 1899. mt 4.64 
il 3.65 

186 (II)III.5.3( 4) .4. or 7.23 di 13.17 Cockburn Island, G. T. Prior. G. T. Prior, Basalt. In W. T., p. 325. 
8.8.2.8. ab 25.15 ~r 1~:~~ W. Antarctica. Min. Mag., XII, 

an 26.97 p. 89, 1899. mt 2. 78 
il 3.04 

SUBRANG 5. PERSODIC. ORNOSE. (Q. I. P. W., 1902.) 

1 (II)III.5.3.5. or 1. 67 di 13.95 Skreia, P. Schei. .. C. Bugge, Diorite 
8.8.2.8. ab 31.44 ol 9.18 Havnefjord, Rep. 2 Fram. Exp., porphyry. nn 24.19 mt 6.50 

ne 1. 42 n 9.27 Jones Sound, No. 22, p. 37, 1910. 
ap 0.67 Ellesmere Land. 

2 III.5.3( 4).( 4)5. or 2. 78 di 24.66 Maltby Park, G. W. Hawes. G. W. Hawes, ·Meta- Not in W. T. 
2.!2.2.8. nb 25.68 ~f ~:g~ New Haven, A. J. S., XI, dolerite. an 24.74 

mt 3. 71 Connecticut. p. 123, 1876. 
il 3.19 

3 11III.5.3."5. or 3.89 di 14.77 Hartshorn's quarry, R. B. Gage. J. V. Lewis, Basalt. 
2.1.2.2. ab 33.01 ~r 1fJg ~ringf1eld, N.J. G. S. A. R. an 20.29 

mt 5.34 ew Jersey. (1907), p. 159, 1908. 
il 2.13 
ap 0.34 

4 11ITI .5."3.5. or 2.22 di 10.23 Millington, R. B. Gage. J. V. Lewis, Basalt. 
2.2.2.9. ab 38.25 ~r 1:.-~g New Jersey. N.J. G. S. A. R. an 15.85 

·mt 7. 89 (1907), p. 159, 1908. 
il 2.89 
ap 0.34 

5 III.5.3(4).5. or 2.22 di 21.72 Ortiz .Mountains, M. W. Adams. I. H. Ogilvie, Andesite. 
2.2.2.2. ab 27.25 ~r ~:g~ New Mexico. J. G., XVI, an 25.58 

mt o. 70 p. 236, 1908. 
n 6.54 
ap 0.67 

6 III.5.3.5.0 ab 29.87 di 39.36 Sawtooth Rock, W. F. Hille- J. S. Diller, Basalt. 
1.1.4.2. an 19.18 ~r ~:1g Port Orford brand. U.S. G. S. Fol. 89, 

mt 1. 86 duadrangle, p. 4, 1903. 
il o. 76 regon. 
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CLASS III. SALFEMANE-Continued. 

RANG 3. ALKALICALCIC. CAMPTONASE-Continued. 

No. Si02 Al203 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

-------- ------ -· --------
7 51.01 11.89 1. 57 6.08 8.87 10.36 4.17 0.15 2.09 0.24 0.98 0.17 trace FeS2 1. 73 99.35 CuS trace 
2A.II .850 .117 .010 .085 . 222 .185 .068 .002 .012 . 001 -

8 46.11 15.97 3.31 9.16 8;35 8.49 3.42 0.63 1. 99 0.54 0.47 0.65 99.09 

B2. III . 769 .1~6 021 127 .. 209 .152 .055 . 007 .007 .003 .009 (99.10) 

9 52.39 15.08 4.42 8.04 4.42 8.53 4.45 0.28 0.38 0.23 1.16 0.36 C02 0.28 100.02 

A3. III .873 148 0.23 .112 .111 .152 .072 .003 .015 .003 

10 44.87 13.60 5.65 5.68 9.39 11.05 3.41 0.45 2.05 1.48 2.13 100.08 

A3. III . 748 .133 .036 .079 .235 .197 .055 .005 .027 

11 52.44 14!>23 2.78 7.05 7.40 6.71 3.25 0.65 0.50 2.03 2.09 0.13 C02 0. 25 99.55 
SO a 0.04 

A2. II .874 .140 .018 .098 .185 .120 .053 .007 .026 . 001 

12 53.52 13.56 4.93 6.61 7.37 7.39 3.22 0.68 1.03 1.84 100.05 

Aa.m .892 .133 .031 .092 .184 .132 .051 .007 .023 

13 52.39 15.08 4.42 8.04 8.53 4.42 4.45 0.28 0.38 0.23 1.16 0.36 C02 0.28 100.02 

A2. II .873 .148 .028 .112 .213 .079 .072 .003 .015 .002 

14 50.05 14.22 4.81 8.72 5.71 9.01 4.24 0.43 0.35 0.19 1. 67 0.26 C02 0.23 99.89 

A2. II .834 .139 .030 .121 .143 .161 .068 .005 .021 .(l()2 

. 
15 48.60 16.38 3.01 9.65 6.04 10.'18 ··2.71 0.53 0.59 1 0.11 1. 43 0.12 C02 0.12 99.68 

Fes2 0.21 
A2. II .810 .162 .019 .134 .151 .182 .044 .006 .018 . 001 

,. 

16 51.41 13.70 4.36 6.08 6.43 11.61 3.88 0.55 1. 89 0.88 100.79 

A3. III .857 .134 .028 .085 .161 .207 .063 .006 .011 

17 50.22 14.96 2.54 10.31 7.16 .7.90 . 3.92 0.58 0.73 1.85 0.08 0.09 100.34 

A2. II. .837 .016 .143 .179 .141 .063 .006 .023 - .001 

18 50.19 16.00 5.07 5.81 5.55 10.87 3.44 0.46 2.38 1. 06 100.83 

A3. III .837 .157 .032 .081 .139 .195 .055 .005. .013 

19 50.19 13.93 2.13 9.68 10.13 7.29 3.84 0.31 0.82 1. 74 0.11 0.37 100.54 

A2. II .837 .137 .013 .135 . 253 .130 .062 .003 .. 022 .001 .005 

20 49.44 15.38 7.26 5.07 8.14 7.75 3.51: 0.44 2.02 1.40 0.14 0.11 io0.66 

A2. II .824 .151 .046 .071 .204 .139 .056 .005 .018 .001 .002 

21 49.16 14.15 5.03 6.68 6.95 9.12 3.94 0.48 1.42 1.82 0.29 0.48 99.52 

A2. II .819 .139 .031 .093 .174 .. 163 .064 .005 . 023. .002 .007 . 

22 46.52 15.02 4.05 5.91 11.85 8.85 4.01 0.49 1.13 1.90 0.24' 0.52 100.49 

' A2.n . 775 .147 .025 .082 .296 .158 .065 005 024 002 007 
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ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG 5. PERSODIC. ORNOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

---
7 III.5.(2)~.5. or 1.12 dl 30.12 Grass Valley, H. N. Stokes. W. Lindgren, Diabase. 

~.2.2.2. ab 34.58 ol 11.56 Nevada County, U. S. G. S. A. R. 17, 1\1113.07 mt 2.32 
no 0.57 H 1. 82 California. (II), p. 66, 1896. 

ap 0.34 
pr I. 73 

8 11III .5.3( 4) .( 4)5. or 3.89 di 10.88 Orno, Sweden. R. Mauzelius. A. Cederstrom, Ornolte. In W. T., p. 327. 
2.4.~.~. 

ub 25.94 ol 21.77 G. F. F., XV, an 26.13 mt 4.87 
110 1.56 H 1. 0(1 p. 108, 1893. 

ap 1. 01 

9 (II)III.5.3.5. Q 1. 68 di 15.73 HitFenheim, K. M. Jene. G. Klemm, Diabase. 
. 2.1.2.8. or 1.67 hy 12.48 rschhiiusertal, Nb. Ver. Erdk., ub 37.73 mt 6.50 

an 20.29 il 2.28 Odenwald. (4), XXVIII, 
ap 1. 01 p. 25, 1907. 

10 III.5(G).3.115. or 2. 78 di 27.26 Wiebe!, A. Streng. W. Schottler, Basalt. 
2.2.~.2. ub lll. 39 ol 9.08 n. Steinbach, 'Abh. G. L.-A. 1\1120.29 mt 8.35 

no 5.11 il 4.10 Giessen, Darm., IV, (3), 
Hesse. p. 458, 1908. 

11 (II)III.115.311.( 4)5. Q 4.68 di 8.25 Dorf Gill, Surv.lab. W. Schottler, Trapp. 
01" 3.89 hy 22.04 Giessen,· Erl. G. Kt. Res., ab 27.77 mt 4.18 
an 22.24 H 3.95 Hesse. Bl. Giessen, 

ap o. 34 p. 84, 1913. 

12 11III.( 4)5.311 •115. Q 6.90 di 12.63 Londorf, A. Streng. A. Streng, Vitro- In W. T., p. 327. 
01" 3.89 hy 17.40 Vogelsberg, N . .T., 1888, II, dolerite. ab 2(1. 72 mt 7.19 

I an 20.8/i il 3.50 Hesse. p. 217. 

13 11IU.5.3.5. 01" 1. 67 ~f 2g:~~ West border of K. :M. Jene. G. Klemm, Diabase. 
2 .. 1.1.2. ab 37.73 Blatt H.ossdorf, Erl. G. Kt. Hes., an 20.29 mt 6.50 

il 2. 28 Hesse. Bl. Rossdorf, 
ap 0.67 p. 24, 1912. 

14 11III.5.3.'15. or 2. 78 di 19.94 Kahle berg, K. M. Jene. G. Klemm, Diabase. 
2.2.2.9. ab 35.63 ~f g:~~ n. Darmstadt, Erl. G. Kt. Hes., OJ118.35 

mt 6.96 Hesse. Bl. Rossdorf, 
il 3.19 p. 24, 1912. 
ap 0.67 

15 11III.5.3.115. or 3.34 di 15.33 Ober Ramstadt, K. M. Jene. G. Klemm, Diorite. 
2.2.2.9.' ah 23.00 ~f 12:~1 n. Darmstadt, Erl. G. Kt. Hes., an 31.14 

mt 4. 41 Hesse. I Bl. Rossdorf, 
il 2. 74 p. 38, 1912. 
up 0. 34 

16 III.5.3.115. or 3.34 di 31.69 Kohlhau, R. Reinisch. R. Reinisch, Diabase. 
2.2.2.2. ab 32.49 ol 5.00 Lausitz. Hab. Schr.· Leip., an 18.07. mt 6. 50 

ne 0. 28 il I. 67 p. 37, 1902. 

17 1111!.5.3.115. or 3.34 di 14.35 Neusalza, M. Voigt. M. Voigt, No rite. 
2.9.2.9. ab 33.01 ~f 1~:~~ Lausitz. In D1ss. Leip., 111121.68 

mt 3. 71 p. 18, 1906. 
il 3.50 

18 (II)III.5.3( 4).115. Q 0.60 di 21.81' Warmsdorf, R. Reinisch. R. Reinisch, Diabase. 
2.1.2.2. or 2. 78 hy 8. 21 Lausitz. · Hab. Sch:r., ab 28.82 mt 7.42 

an 26.97 H 1. 98 p. 37, 1902. 

19 III.5.3.5.0 or 1. 67 di 12.49 Gersten berg, M. Voigt. M. Voigt, Olivine 
2.9.2.2. ab 32.49 ~r 1~:g~ Lausitz. In. Diss. Leip., norite. an 20.20 

mt 3.02 p. 18, 1906. 
H 3.34 
ap 0. 34 

20 11III .5.3( 4).115. Q 1.14 di 10.00 Durhennersdorf, M. Voigt. M. Voigt, Diorite. 
2.1.2.2. or 2. 78 hy 16.92 Lausitz. In. Diss. Leip., ab 29.34 mt10.67 

an 25.02 il 2. 74 p. 37, 1906. 
ap 0.34 

21 11III .5.3.115. or 2. 78 di 20.70 Nieder Guhrig, M. ~oigt. M. Voigt, Olivine 
2.2.2.2. ab 33.54 ~f ~:~~ Lausitz. In. Diss. Leip., diabase. ap. 19.46 

mt 7.19 p. 25, 1906. 

22 III.5(6) .3.115. or 2. 78 di 16.27 Belmsdorf, M. Voigt. M. Voigt, Diabase. 
2.9.2.2. ab 23.84 ol 19.33 Lausitz. In. Diss. Leip., an 21.41 mt 6.03 

ne 5.54 il 3.65 p. 25, 1906. 
ap 0.67 



634. CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS III. SALFEMANE-Continued. 
I 

RANG 3. ALKALICALCIC. CAMPTONASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ---------------- ------------
23 42.58 14.68 5.96 11.29 6.32 10.10 3.39 0.64 1. 55 3.49 0.22 0.13 100.35 

A2. II .710 .144 .038 .157 .158 .180 .055 .007 .044 .002 .002 

24 49.20 14.36 4.51 4.62 8.23 10.17 4.52 0.44 2.20 1.14 99.39 

A3. III .820 .141 .028 .064 .206 .182 '1.073 .005 .014 

25 46.78 14.66 7'.25 5.22 6.81 9.61 3.08 0.45 1. 78 1. 78 0.45 99.37 
\ 

B2. III .776 .144 .046 .072 .170 .171' .050 .005 .022 ·903 

: 

26 46.53 15.17 9.99 8.55 5.05 8. 71 3.47 0.34 0.50 1.48 trace 99.79 

A3. III .776 .149 .063 .119 .126 .155 .056 . 004 . 019 -
27 49.58 13.8:4: 6.21 3.56 6.74 10.59 4.40 0.92 2.77 0.01 1.54 100.16 2.989 

A 3. III .826 .136 .039 .050 .169 .188 .071 .010 .019 

2 8 48. 71 15.17 4.52 7.88 5.34 8.60 4.27 0.98 1,41 0.20 2.67 99.75 2.98 

A 3. lli .812 .149 .028 .110 .134 .154 .069 . 010 . 033 

2 9 47.49 15.73 3.21 11.80 7.56 9.24 3.42 0.67 n. d.· 0.54 0.08 100.04 

A 2. II • 792 .154 .020 .164 .189 .164 .055 .007 .007 .005 

3 0 52.21 13.93 3.62 6.01 7.56 10.24 3.30 0.25 0.35 2. 13 99.60 

A 3. III .870 .136 .023 .083 ·.189 .183 .053 .003 .027 

3 1 44.37 11.36 7.23 3.49 9.28 8.50 3.67 0.74 3.28 1. 95 5.21 0.99 COs none 100.07 

A 2. II • 740 .111 .045 .049 .232 .152 .060 .008 .065 .007 

2 53.20 10.74 3.50 4.68 12.09 10. 88 2.43 0.20 1.72 0.12 0.18 0.03 0. 61 COs trace 100.55 s 0.01 
I Cr20a 0.16 

3 

A 2. II .887 .105 .022 .065 .303 .195 .039 .002 . 002 - .009 

3 3 47.19 12.88 11.30 5.42 6.15 9.62 3.55 0.79 1.92 0.44 0.29 0.18 s trace 99.73 2.978 

A 2. II • 787 .126 .071 .075 .154 .171 .057 .008 .006 .002 .003 

3 4 50. 27 14.04 8.68 3.95 6.81 9.56 3.86 0.70 0.31 0.36 1.81 0.25 trace COs trace 100.0 

A 2. II .838 .138 .054 .055 .170 .171 .062 .008 .023 .002 -

3 5 48.51 14.05 2.40 10.35 6.05 8.00 4.51 0.67 3.12 2.96 0.13 100.75 

A 2. II .809 .138 .015 .144 .151 .143 .073 .007 .037 .001 
G 

3 6 54.33 11.43 6. 10 7.47 11. 70 4.25 3.52 0.59 0.60 0.13 0.06 100.18 

A 2. II .906 .112 .038 .104 .293 .076 .056 .006 .002 -
3 7 52. 15 15.31 2.60 7.45 7.05 8.31 3.85 0.70 0.88 2.31 0.09 99. 70 

A 2. II .869 .150 .016 .104 .176 .148 .062 .008 .027 - (100. 78) 

3 8 46.96 15.19 8.35 7.30 6.63 8.34 4.53 0.59 1.09 1.45 0.17 0.12 100.72 

A 2. II . 783 .149 .052 .101 .166 .149 .073 .006 .018. .001 .002 



CHEMICAL ANALYSES OF IGNEOUS ROCKS. III.5.3.5. 

ORDER 5. PERFELIC. GALLARE-Continued. 

SUB RANG 5. PERSODIC. 0 RNOSE-Continued. 

No. 

23 

Symbol. Nprm. Locality. 

III.5(6).311.(4)5. ~f) 1~:~~ ~l rl:g~ Golentz, 
2.2.2.8. an 22. 80 mt 8_82 Lausitz. 

no 5. 68 il 6. 69 
ap 0.67 

24 1!!.511.3.115. ~f) ~: ~~ ~f 2~: ~~ Tharand t, 

25 

26 

27 

28, 

29 

30 

31 

32 

33 

2.2.2.2. an 17.51 mt 6. so Saxony. 
ne 4. 8a il 2. 1a 

"III.5.3(4)."5. or 2. 78 di 15.61 Toti Hegy, 
2 .1.2 .2. ~~ ~~: n ~f t ¥~ Lake Balaton, 

"1!!.5.3( 4).115. 
8.1.2.8. 

III.511.(2)3.115. 
2.1.2.2. 

mt10.67 Comitiit Zala, 
il a. a4 ' Hungary. 
ap 1.01 

Q 0. 54 di 14. 74 
or 2. 22 hy 10.40 
ab 29. a4 mt 14.62 
an 24. 74 il 2. 89 

or 5. 56 di 28.94 
ab 29.87 ol 2. 45 
an 15. 29 mt 7. 19 
ne 3. 98 il 2. 89 

hm 1.28 

Rosztoka, 
Comitat Szepes, 
Hungary. 

Piz Mondin, 
Lower Engadine, 
Switzerland. 

(II)III.5.3.(4)5. or 5.56 di 18.97 Piz Tumbif, 
2.2 .2 .8. ~:~ tg: ~~ ~t ~: ~g Graubunden, 

no 1. 70 H 5. 02 Switzerland. 

III.5.3(4).(4)5. ~bJJ~ ~f~t~~ ValScala, 
2.8.2.8. an 2s.s8 mt 4. 64 Valtellina, 

ne 2. 60 il 1. 06 Lombardy. 

III.5.311.5. Q 2. ~4 gt 22. 7~ Monte Capanne, 
2.1.2.2. g~ 2~: 7~ nit 1i.'~4 Elba Island. 

an 22.24 il 4.10 

III.5.(2)3.( 4)5. 
8.2.2.2. 

III'1.5.3( 4).5. 
1.1.2.2. 

III.5.3.( 4)5. 
8.1.2.2. 

or 4. 45 
ab a1. 44 
an 11.95 

di 15.12 

g[ ~:~ 
il 7. 45 
hm 7.2a 
pf 2.18 
ap 2.a5 

Monte Columbar
giu, n. $cano, . 
Monte Ferru, 

0 
Sardinia. 

Q 1. 74 d i 28. 91 Chanema River, 
~~ 26: ~! ~ ~:~5 · Samoyed Urals, 
an 17. 79 il o. ao Russia. 

Q 1. 02 di 22.28 Issatschki Hill, 
~~ ~: ~~ ~ 1~.~~ Poltawa, 
an 16. 96 il o. 91 Russia. 

ap 0. 67 

34 "III.5.3.(4)5. Q 0.96 di 20.74 Bet. Ghadames 
~~a~:~~ ~ ~: :g and Tripoli, 2.1.2.2. 

35 "III.5.113.115. 
2.8.2.8. 

36 III.5.3.(4)5. 

37 

2.1.1.2. 

(II)III.5.3.( 4)5. 
2.1.2.2. 

38 11III.511.3.115. 
2.2.2.8. 

an 18.90 il a. 50 Tripoli. 
hma.s2 
ap 0. 67 

~~ at ~~ ~~ ~~: ~g French Guinea. 
an 16. 12 mt a. 48 
ne 2. 27 il 5. 62 

ap· o.a4 

Q a. 06 di 5. 78 Zoanle, 
g~ J: ~: ~ a::g~ Ivory Coast. 
an 1a. 90 il 0. ao 

or 4. 45 dl 15. 27 
ab a2. 49 hy 14.82 
an 22. 24 ol 2. 50 

mt a. 71 
il 4.10 

Pointe de Fanu, 
Cap Verde, 
Senegal. · 

~~at~! ~~ 1g: ~~ Marahano, 
an 19.46 mt 12:06 Debaroa, 
ne a. 69 il 2. 74 Eritrea. 

ap ·O.a4 

Analyst. 

M. Voigt. 

R. Reinisch. 

Reference. · 

M. Voigt, 
In. Diss. Leip., 
p. 39, 1906. 

R. Reinisch, 
Hab. Schr. Leip., 
p. 38, 1902. 

Rock name. 

Camptonite. 

Diabase. 

K. Emszt. K. Emszt, Basalt. 

P. Rozlozsnik. 

L. Hezner. 

L. Hezner. 

0. Hecker. 

P. Alvisi. 

Jb. Ung. G. A. 
(1904), p. 338, 1906. 

B. V. Horvarth, · 
Jb. Ung. G. A. 
(1910), p. 368, 1912. 

U. Grubenmann, 
Btr. G. Kt. Schw., 
XXIII, p. 236, 1909. 

U. Grubenmann, 
pers. com. 

0. Hecker, 
N.J. B. B., XVII, 
p. 343, 1903. 

P. Alvisi, 
Mem. Soc. Tosc., 
XXVIII, p. 205, 
1912. 

H. S. Washing- H. S. Washington, 
ton. B. Soc. G. It., 

XXXIII, p. 153, 
1914. . 

H. Backlund. H. Backlund, 
Mem. Ac. Sci., St. 

.P., XXVIII, No. ·3, 
p. 24, 1912. 

J. Morozewicz. J. Morozewicz, 
Mem. C. G. Russ., 
VII, p. 30, 1903. 

Gri.instein 
(diabase). 

Diabase. 

Diorite. 

Norite
gabbro. 

Diorite. 

Ghizite, 
· (biotite

analcite 
basalt). 

Spessartite. 

Oligoclase 
diabase. 

E. Manasse. E. Manasse, Olivine 
B. Soc. G. It., basalt. 

Not stated. 
. Pisani? 

Pisani. 

Pisani. 

E. Manasse. 

XXIV, p. 139, 1905. 

Lemoine and Chau
tard( B. Soc. G . 
Fr. 4), VIII, 
p. 35, 0 1908. 

Diabase. 

A. Lacroix, Norite. 
N. Arch. Mus., III, 
p. 118, 1911. 

J. Chantard, 
B. Soc. G. Fr. (4), 
VII, p. 437 I 1907 .. 

E. Manasse, 
Stud. Pet. Erit., 
p. 125, 1909. 

Dolerite. 

Olivine 
basalt. 

635 

Remarks. 

3 decimals. 

Also in J. G., 
XXII, p. 
748, 1914. 



636 SUPERIOR ANALYSES' OF FR.ESH HOCKS. 

CLASS III. SALFF.MANE-Continued. 

RANG 3. , ALKAJ,ICALCIC. CAMPTONASE-Continued. 

No. Si02 Al20 3 . Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--------------------------

39 51.69 13.16 3.99 8.65 6.84 8.41 2.76 0.45 1.00 0.55 1.70 0.28 0.14 99.62 2.92 

A2. II .862 .129 .025 .120 '171 .150 .O!i5 .005 .023 .002 .002 

40 52.70 14.27 1. 48 iL 07 6.38 8.23 3. 15 0.23 0.12 0.24 0.83 0.18 C02 0.15 99.53 2.96 
FeS2 0.49 

A2. II .878 .140 .009 .154 .160 .146 .051 .002 .010 .003 

41 51.63 12.10 8.67 3.10 9.40 9.17 3.10 0.30 (0.33) (0. 47) 2.47 0.26 0.30 SO a 0.07 101.08 
S. 0.03 

B2. III .861 .119 .054 .043 .235 .163 .050 .003 .031 .002 .004 
Cr20a trace 
CuO 0.48 

42 49.88 13.79 9.65 2.61 6. 12 9.59 3.30 0. 17 {1. 14) {1. 84) 3.97 0.26 0.67 SOa 0.09 100.26 s 0.02 

A ?2. III .831 .135 .060 .036 .153 .171 .053 .002 .050 .002 .010 
Cr20a trace 
CuO 0.14 

RANG 4. DOCALCIC. AUVERGNASE. (C. I. P. W., 1902.) 

1 49.94 16.13 1.11 6.38 9.14 12.82 0.37 1. 38 1.45 0.20 0.58 0.37 FeS2 0.14 100.01 

A ?. u. .832 .158 .007 .089 .229 .229 .006 .015 .007 .003 

1 

RANG 4. DOCALCIC. AUVERGNASE. 

49.58 16.37 1. 73 11.55 5.37 10.26 2. 14 1. 05 0.44 0. 14 1. 00 0.03 0.17 Cl 0.25 100. 13 s 0.05 
1 

2. II .826 .160 .011 .161 .134 .183 .018 .011 .013 .002 
Cr20a nono 

- BaO trace A 
SrO. trace 

44.26 13.95 7.84 8.87 6. 59 10.41 1.81 1. 75 1.54 0.3;3 1. 41 0.85 0. 19 C02 0.33 100.32 3.074 
Zr02 none 

2 
SO a none 

l.I . 738 • 738 .049 .124 .165 .186 .029 .019 .018 .006 .003 ~1, F none 
0 0.13 

A 

NiO none 
BaO 0.03 
SrO 0.03 

' 

3 40.82 17.55 6.75 6.29 6.91 10.34 1. 90 2.7'1 4.25 1.90 0.54 0. 15 100.17 

A 2. II . 680 .172 .043 .088 .173 .185 .031 .030 .024 .004 .002 

4 47. 12 15.96 4.03 9.90 4.90 13. 33 1.15 2.01 0.92 0.56 0. 57 100.45 
I 

A 2. II . 785 .156 .025 .138 .123 .238 .019 . .021 .007 .004 

44.14 15.22 3.55 7.59 12.91 10.75 1.86 1.78 0.02 0. 11 1. 38 0.41 C02 0.03 99.97 
SO a 0.22 

5 

A 2. II • 736 .149 .023 '.106 .323 .192 .030 .019 .017 .003 

6 44.91 17.15 1. 68 6.45 14.27 11.28 1. 01 0.89 1.52 0.26 0.46 99.88 

A 3. III . 749 .168 .011 .090 . 357 .202 .016 .010 .006 

0 

7 46.05 14.88 4.22 5.78 5.98 13.47 1. 41 2.56 3.01 0.52 0.93 0.59 0.21 Zr02 none 99.90 
Cl 0.09 
F 0.03 

A 1. I . 768 .146 .026 .081 .150 . 241 .023 .028 .012 .004 .003 s 0.04 
Cr20a none 
BaO 0.06 
SrO 0.07 

8 I 44.56 11.68 3.95 6.88 11.91 10.37 1.03 2.31 2.97 0.84 2.90 0.40 0.24 C02 none 100.•20 2.895 
Cl trace 
s 0.06 

Al. I • 743 .115 .025 .096 .298 .186 .016 .024 .036 .003 .003 Cr20a 0. 09 
NiO 0.01 
BaO trace 



SUPERIOR ANALYSES OF FRESH ROCKS. III.5.3.5-III.5.4.3. 637 

ORDER 5. · PERFELIC. GALLARE-Continued. 

SUBRANG 5. PERSODIC. ORNOSE-Continued. 

-~--

No . Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 
.. 

39 III.( 4)5.3('1). ( 4)5. Q. 5. 70 di 14.43 Bundamba, G. R. Patten. A. R. Agric. Chern. Basalt. H. C. Richards, 
2.1.2.8. or 2. 78 hy 19.86 Queensland. Qld., 1914 pers. com. ah 23.58 mt 5.80 

an 21.96 il 3.50 
ap 0.67 

4.0 III.5.3( 4).5. Q. 1. 74 di 13.60 Southern Cross, C. G. Gibson? C. G. Gibson, Quartz 
1.1.2.3. or 1.11 hy 27:45 Greenmount, W. Aust. G. S. B.17, di9rite. ab 2(1. 72 mt 2.09 

au 24.19 il 1. 52 West Australia. p. 20,_}90.4. 
.. 

41 III.( 4)5.3.5. Q. 5.16 di 19.44 Waianae, Oahu, A. B. Lyons. A. B. Lyons,· Basalt. • Dried before 
2.1.2.2 or 1. 67 hy 14.50 Hawaiian Islands. A. J. S., II, p. 424, analysis. ab 26.20 mt 3. 71 

o.n18. 35 il 4. 71 1896. Iron oxides? 
hm6.08 CuO? 
ap 0.67 I In W. T., p. 329. 

42 11III.( 4)5.311 .5. Q. 6.24 dl 17.28 Koolan Range, A. B. Lyons. A. B. Lyons, Basalt. Dried before 
9.1.2.2. or 1.11 hy 7.30 ·waimea, Oahu, A: J. S., II, p. 424, analysis. ab 27.77 il 6. 99 

an 22.24 ll'ln 9. 65 Hawaiian I,slands. 1896. Iron oxides? 
tn 0. 78 CuO? 
ap 0. 67 In W. T., p. 329. 

SUBRANG 1-2. PREPOTASSIC. 

1 III.5.4(5).2. Q. 2.64 di 18.12 Dilburg, K. M. Jene. G. Klemm, Diorite. 
1.1.2.2. or 8.34 hy 24.19 Hesse. Erl. G. Kt. Hes., ab 3.14 mt 1. 62 

au38. 09 il 1:06 Bl. Messe~. p. 8, 
ap 1. 01 

I 1910. 

SUBRANG 3. SODIPOTASSIC. 

1 III.5.4.3(4). Q 3. 42 di 14.38 Grassy Portage Bay, 1L F. Connor. A. C. Lawson, Hornblende , 
1(2).1.112.8. or 6. 12 hy 24.29 Rainy Lake, Can. G. S. Mem. 40, gabbro. ab 0. 43 mt 2. 55 

an36. 42 il 1. 98 Ontario. p. 50, 1913. 

2 III.5.(3)4.3( 4). or 10.56 di 17.30 Caribou, G. ~teiger. E. S. Bastin, Gabbro. 
2.2.2.9. ah 15.20 ~r ~:~~ Boulder County, U.S. G. S. rec. lab. au 24.74 

mt11.39 Colorado. 
il 2. 74 
ap 2.02 

3 (l1)ID:5(6).(3)4 .3. or 16.68 di 13.40 Schriesheim, M. Dittrich. W. Salomon, Diorite. Fresh? 
8.8.2.2 . . ab 3.<11 ol 10.03 Odenwald. Vh. Nh. Ver. Heid., an 30.86 mt 9.98 

no 6.96 il 3.65 VII, p. 650, 1904. 
ap 1.34 

4 III.5.4.3.0 or 11.68 di 25.14 Langenberg, C. Trenzen. ·C. Trenzen, Bass.lt. 
2.1.2.8. ab 9. 96 ~r ~:gg Hesse. N.J., 1902, II, au32. 25 

mt 5.80 p. 32. 
il 1. 06 
ap 1.34 

5 III.5(6).114.3(4). or 10.56 di 18.16 Watz&nborn, Stadler. W .. Schottler, Basalt 
2.3.2.2. ab 5. 76 ol 23.15 Giessen, Hesse. Abh. G. L.-A. (limburgite). an 27. SO mt 5.34 

no 5. 40 il 2.58 Darm., IV (3), 
ap 1.01 p. 458, 1908. 

6 III.5.411.3( 4). or 5.56 di 13.28 Premier Mine, M. Dittrich? A. P. Wagner, Griquaite Nodule in 
1..4 .. 2.2. ab 8.88 ~r 2~:~ Elandsfontein, Tr. G. Soc. S. Afr., (garnet kimberlite. an39.48 

mt 2.55 Pretoria, XIV, p. 57, 1911. diopside Igneous? 
il 0.91 'l'rrulSvaal. rock). 

7 III.5.(3)4.3. or 15. s7 di 29.72 Pic de Maros, E. W. Morley. Iddings and Morley, Absarokite. 
2.(1)2.(2)3.2(3). ab 8.01 ol 4. 89 Celebes. J. G., XXIII, an 26.41 mt 6.03 

ne 1. 70 il 1. 82 p. 240, 1915. 
ap 1.34 

8 III.5.(3)4.(2)3. or 13.34 di 22.17 Euroa, D. L. Mahony. A. R. Secy. Min. Limburgite. 
2.2.2.2. ab 8.38 ~r 1~:~~ Victoria. Viet. (1911), p. 62, an 20.85 

mt 5.80 1912. 
il 5.47 
ap 1.01 



638 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS III. SALFEMANE-Continued. 

RANG 4. DOCALCIC. AUVERGNASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ 1I20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------------------- ---------
9 49.10 16.11 0.60 10.62 7.43 11. 76 1.04 1. 06 0.50 0.20 1. 20 0.09 0.21 C02 0.16 100.39 3.124 

Zr02 none 

AI. I .816 .158 
Cl 0.22 

.004 .147 .186 .210 .017 .012 .015 - .003 s none 
Cr20a 0.01 
N20a 0. 03 
NiO 0.02 

" BaO none 
SrO trace 
ZnS 0.03 

10 49.75 16. 70 1. 61 8.06 6.98 11.35 1. 62 1. 52 1.51 0.80 0.10 COs none 100.00 

A2. II .829 .164 .010 .112 .175 .203 .026 .016 .010 .001 

11 47.44 11.81 1. 58 9.44 12.30 12.32 1.12 1.09 0.70 1. 25 0.39 co 51 0.05 99.92 
FeSs 0.23 

A2. II . 791 .116 .010 .131 .308 •. 220 .018 .012 . 016 .006 
Cr20a 0.20 

12 53.03 15.78 3. 12 5. 63 6.39 10.41 2.60 0.69 1.44 0.06 none trace 99.15 . 
B2. III • 884 .155 .019 . .078 .160 .186 .042 .007 - -

RANG 4. DOCALCIC. .AUVERGNASE. 

1 47.80 18.24 0.35 9.27 8.08 11.44 2.24 0.45 0.58 1. 46 0.24 0.55 100.70 

A 2. II . 797 .179 .002 .129 . 202 .204 .036 .005 .018 .002 .008 

47. 11 14.33 4.~8 11.06 8.45 9.12 1.91 0.20 1.52 0.78 0.29 0.21 SOs 0.53 100.5~ 
Cl 0.09 2 

·A 2. II . 785 .140 . 031 .154 . 211 .163 .031 .002 .010 .002 .003 . 
50.69 16. 11 0.70 7.05 8.20 12.09 1.78 0.78 1. 65 0.16 0.53 s 0.07 99.92 

NiO 0.11 3 

A 3. III .845 .158 .004 .098 .205 . 216 .029 .008 .007 (99. 82) 

49.58 16.37 1.73 11.55 5.37 10.26 2.14 1.05 0.44 0.14 1. 00 0.03 0.17 Cl 0.25 100.13' s 0.05 '4 
Cr20a none 

A 1. I .826 .160 .011 .161 .134 .183 .034 .011 .013 - .002 BaO trace 
SrO trace · 

49.40 12.22 1.87 7.44 11.80 11.60 2.16 0.93 0.98 0.14 0.90 0.17 0.17 COt 0.25 100.41 
Cl 0.13 5 
s 0.10 

A 1. I .823 .120 .012 .103 .295 .207 .035 .010 .011 .001 .002 Cr20s 0.08 
BaO 0.03 
SrO 0.04 

44.91 14.41 5.22 13. 11 5.78 10.32 1. 01 0.87 1.13 1. 84 ~io 0.12 99.45 o. 73 6 

A 3. III . 749 .141 .033 .182 .145 .184 .016 .009 .023 

53.01 15.54 1. 85 6.09 7.70 10. 60 2.37 0;62 0.73 0.47 1.70 trace COs none 100.68 s trace 7 

A 3. III .884 .152 .012 .085 .193 .189 .039 .007 . 021 -

8 47.20 18.64 1.96 6.82 8.28 11.52 2.91 0.28 1.44 0.84 99.89 3.02 

A 3. III . 787 .182 .013 .094 .207 .205 .047 .003 .011 

9 46.29 17.16 2.57 9.87 7.79 12.04 2.21 0.16 0.51 1.21 99.81 3.06 

A 3. III .772 .168 .016 .138 .195 .215 .035 .002 . 014 

1 0 45.66 16.26 2.97 8.51 10.21 12.25 1.34 0.31 0.92 1. 39 99.82 3.04 

A 3. III • 761 .159 .019 .118 :255 .219 .022 .003 .018 



SUPERIOR ANALYSES OF FR.ESH ROCKS. III.5.4.3-III.5.4.4-5. 639 

ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG 3. SODIPOTASSIC-Continucd. 

No. Symbol. Norm. Locality. .Analyst. Reference . Rock name. Remarks. 

9 III.5.411.311 • or 6.67 dl 18.56 Broken Hill, Not stated. A. R. DW. Min Dolerite. 
1.1.2.8. ab 8.01 ~r~J~ New South N. S. . (1909), an 35.86 

mt 0.03 Wales. p. 198, 1910. 
il 2.28 

-

10 11III.5.4.3( 4). or 8.90 di 18.40 Ta;y'ho Bay, J. S. Maclaurin. Bell and Clarke, Diorite. 
1.1.2.8. ab 13.62 ~r lJ:~ ,. angaroa, rin. N. Z. G. S. B. 8, an 33.92 

mt 2.32 New Zealand.· p. 77, 1909. 
il 1. 52 

11 III(IV) 5.4.3(4). or 6.67 di 30.09 Hatpy· Creek, J. S. Maclaurin. P. G. Morgan, Quartz 
1.2.2.2. ab 9.43 ~f 1~:~g I akapotahi River, N. Z. G. S. B. 6, diorite. an 23.91 

mt 2.32 Mikonu.i, p. 141, 1908 
u 2.43 New Zealand 

12 (II)III115.114.3(4). Q 4. 74 di 17.98 Antwerp Island, E. Zdarek. A. Pelikan, Gabbro. 
1.1.2.2 or 3.89 hy 15.08 W. Antarctica. Voy. Belg., V, ab 22.01 mt 4.41 
I an 29.47 Pet. Unt., I, p. 32, 

1909 . . 
SUBH.ANG 4-5. PRESODIC. AUVERGNOSE. (C. I. P. W., 1902.) 

1 (II)III.5.4.( 4)5. or 2. 78 di 13.44 Umanak Island, W. C. Phalen. W. C. Phalen, Diorite. 
1.8.2.8. ab 18.86 ~r ~~Jg Nugsuaks Smiths. Misc. Coli., an38.36 

mt 0.46 Peninsula, XLV, p. 190, 1904. 
il 2. 74 Greenland. , 

ap 0:67 

" 
2 III.5.4.5.0 Q 0.18 di 11.12 Ovifak, T. Nicolau. T. Nicolau, Basalt. Not in W. T. 

2.1.1.9. or 1.11 hy 30.97 Disko Island, Medd. Grnl., XXIV, ab 16.24 mt 7.19 
an 29.75 il 1. 52 Greenland. p. 232, 1900. 

ap 0.67 

3 III.5.4.4.0 or 4.45 di 21.42 Silver Bar Mine, R. E. Hore: R. E. Hore, Quartz 
1.1.2.2. ab 15.20 ~{ 28:~~ Cobalt, J. G., XVIII, diabase. an33.64 

mt 0.93 Ontario. p. 275, 1910. 
il 1. 06 

4 III.5.4.4.0 or 6.12 di 15.78 Grassy Portage Bay, M. F. Connor. A. C. Lawson, Hornblende 
1.1.2.9. ab 17.82 ~{ 2g:~f Rainy Lake, Can. G. S. Mem. 40, gabbro. an31.97 

mt 2.55 Ontario. p. 50, 1913. 
il 1. 98 

5 III.5.(3)4.4. or 5.56 di 28.76 Rocky Islet Bay, M. F. Connor. A. C. Lawson, Basic facies 
1.2.2.2. ab 18.34 ~r ~t~& Rainy Lake, Can. G. S. Mem. 40, of syenite. an 20.85 

mt 2. 78 Ontario. p. 91, 1913. 
il 1. 67 
ap 0.34 

G III.5.4.4.0 Q 0.96 di 15.28 Lutterworth, F. J. Pope, F. J. Pope, Diabase. Not in W. T. 
2.1.2.8. or 5.00 hy 24.83 .Victoria County, Tr. Am. Inst. M. E., ab 8.38 mt 7.66 

an 32.80 il 3.50 Ontario. XXIX, p. 401, 1899. 

7 11III.115.4.411 • Q 4.08 di 18.47 Limekiln Bay, M. W. Adams. I. H. <.J.il vie, Diabase. 
2.1.2.2. or 3.89 by 17.32 Boothbay quad- An. . Y. Ac. Sc., ab 20.44 mt 2. 78 

an 29.47 H 3.19 rangle, XVI~, p. 550, 1907. 
Maine. 

8 (II)III.5.4.5. or 1. 67 di 16.35 Green PQint, E. C. E. Lord. E. C. E. Lord, Gabbro,. 6 s~cimens. 
1.8.2.2. ab 20.96 ol 15.94 Monhegan Island, Am. G., XXVI, diorite. In . T., p. 329 an 36.70 mt 3.02 

no 1.99 H 1. 67 Maine. p.340,1900. 

9 III.5.4.5.0 or 1.11 di 19.10 Monhegan Island, E. C. E. Lord. E. C. E. Lord. Beerbachite. 6 s\Vcimens. 
2.8.2.9. ab 18.34 ~f 1~:i8 Maine. · Am. G., XXVI, In . T., P.· 329 an36.42 

mt a. 11 p. 346, 1900. 
il 2.16 

10 III.4.4(5).( 4)5. or 1. 67 di 18.78 Monhegan Island, E. C. E. Lord. E. C. E. Lord, Malchite. 5 s~cimens. 
2.2.2.2. ab 11.53 h111.40 Maine. Am. G., XXVI, In . T., p. 329 an 37.53 o. 11.37 

mt 4.41 p. 346, 1900. 
n 2. 74 



640 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS III. SALFEMANE-Continued. 

RANG 4. DOCALCIC. AUVERGNASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 
--- --- ----------------------

11 44. 79 15. 18 4. 13 8.21 7.93 14. 10 2. 18 0.30 1. 33 1. 84 99.99 3.04 

A3.ill . 747 .148 .025 .114 .198 . 251 .035 .003 .022 . 
12 46.59 17.55 1. 68 10.46 7.76 10.64 3.31 0. 72 0.07 0.10 1. 41 100.29 3.047 

A3. III . 777 .172 .011 .145 .194 .190 .053 .008 . 018 

13 51. 78 12. 79 3.59 8. 25 7.63 10. 70 2.14 0.39 0. 63 1. 41 0. 14 0.44 99. 89 3.03 

A2. II .863 .125 .023 .115 .191 .191 .034 .004 .018 .001 .006 

14 48.61 17.81 0.25 8.46 7.76 11. 16 2. 77 0.47 1.63 1. 35 1 0.20 100.47 3.01 

A2.ll .810 .175 .002 .118 .194 .199 .045 .005 .Oi7 .003 

15 49.98 17. 65 3.48 4.85 7. 78. 9.42 2. 75 0. 17 2.23 1. 06 0. 87 trace 0. 15 BaO none 100.19 

A2. n .833 .173 .022 .068 .195 .168 .045 . 002 .011 - .002 

16 49.90 14.64 4.65 7.52 6.06 9.14 2. n· 0.46 1. 98 0.46 1.98 0.38 0. 18 s 0.02 100.·12 
BaO 0.02 

A2.ll .832 .144 .029 .104 .152 .163 .044 .005 .025 .003 .003 

17 49.28 15.76 1.86 6.94 8.21 10. 51 2.58 0.76 1.10 0.57 0.87 0.11 0.20 C02 0.36 100.25 
SOa none 

Al. I .821 .155 .012 .096 . 205 .188 .008 .001 .001 .003 
Fe82 0.99 

.042 CuFeS2 0.13 
Cr20a 0.03 
NiO 0.09 
BaO trace 
SrO none 
LbO none 

) 

18 47.63 15.49 2.60 8.70 8.40 10.04 3.09 0.36 1.78 0.35 1. 93 0.11 0.22 DP.O none 100.70 

A2. II . 794 .151 .016 .121 . 210 .179 .050. .004 .024 .001 .003 

-

19 44.97 15.38 2. 29 12.39 10.89 7.50 3.02 0.56 0.65 0.10 1. 18 0.14 0.22 C02 0.23 99.64 
s 0.06 

A1. I . 750 .150 .014 .172 . 272 .134 .048 .006 .015 .001' .003 Cr20a trace 
V20a 0.02 
NiO 0.02 
BaO trace 
SrO trace 

20 52.(:18 14.98 1. 13 9.25 7.75 10.83 1. 87 0.43 0.23 0.18 1.30 0.13 0.27 100.83 3.110 

A2. n .875 . f47 .007 .129 .194 .193 .031 .005 .016 .001 .004 

I 

21 51.88 14.53 1. 35 9. 14 7.78 9.98 2.06 0.93 0.97 0.12 l. 35 0.14 0. 10 100.33 2.98 

A2. II .865 .142 .009 .127 .195 .179 .033 .010 .017 .001 .001 ~ 

22 51.84 15. 11 l. 78 8.31 7.27 10.47 1.87 0.34 1. 33 0.56 1.22 0.13 0.09 100.32 2.93 

A2. II .864 .148 .011 .115 .182 .188 .031 .004 .015 .001 .001 

23 51.14 12.99 1.50 9.14 11. 58 10.08 1. 72 0.52 0.59 0.14 1.13 0.06 0.16 100. 75 3.057 
v 

A2. II .852 .127 .009 .127 . 290 .180 .028 .005 .003 - .002 

24 51.03 11.92 1. 52 10.85 12.08 9.22 1. 50 0.39 0.54 0.17 0.93 0.08 0.15 100.38 3.122 

A2.11 .851 .117 .009 . 151 .302 .164 .024 . 004 • 012 - . 002 
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I 

Rock name. Remarks. 
.... ___ . ... -~ -

11 III.511.4.115. or 1. 67 dl 31.84 Seal Ledge, E. C. E. Lord. E. C. E. Lord, Hornblende In W. T., p. 329 
2.2.2.rt. 1\b 12.58 ol 9.45 Monhegan Island, Am. G., XXVI, gabbro. an 30.58 mt 5.80 

ne 3.12 n 3.39 Maine. p. 340, 1900. 

12 11III.5(6) .4.4(5). or 4.45 dl 18.02 Salem Neck, H. S. Washing- H. S. Washington, Camptonite. In W. T., 'p. 329 
1.8.1.8. 1\b 16.77 ol 18.92 Essex County, ton. J. G., VII, p. 285, l\n30.86 mt 2.55 

ne 5.96 H 2. 74 Massachusetts. 1899. 

13 III.( 4)5.4.4(5). Q 5.34 dl 22.78 West Rock, G. W. Hawes. G. W. Hawes, Dolerite. Complete in 
2.1.2.$. or 2.22 hy 18.60 New Haven, A.J. S., A.J. S., ab17.82 mt 5.34 

81124.19 n 2. 78 Connecticut. IX, p. 186, 1875. XXII, p. 231 
1881. 

Not in W. T. 

14 (II)III.5.4.( 4 )5. or 2. 78 dl 16.78 Maltby Park, G. W. Hawes. G. W. Hawes, Metadiabase. Not in W. T. 
1.3.2.8. 1\b 23.58 ol IS. oo New Haven, A. J. S., 1\1134.75 mt 0.46 

il· 2.58 Connecticut. XI, p. 124, 1876. 

15 III11 .5.4.5. Q 1. 50 dl 9.29 Bet. Preston G. Steiger.· G. F. Loughlin, Norite. 
2.1.2.2. or 1.11 hy 19.96 and Griswold, U.S. G. S. B. 492, 1\b 23.58 mt 5.10 

1\1135.03 il 1. 67 Connecticut. p. 114, 1912. 

16 (II)III.( 4)5.114. Q 5. 70 di 10.79 Near Preston, G. Steiger. ·G. F. Loughlin, Quartz 
(4)5. or 2. 78 by 16.98 Connecticut. U.S. G. S. B. 492, diorite. 1\b 23.06 mt 6. 73 
2.1.2.8. 81126.41 n 3.80 p. 114, 1912. 

ap 1.01 

17 11III.5. 114A11 • or 4.45 di 17.95 Prospect Hill, W. F. Hill~- W. H. Hobbs, Hornblende 
2.2.2.2. 1\b 22.01 ~rv·gg Litchfield, brand. Ros. Fests., norite. an 29.19 

mt 2. 78 Connecticut. p. 32, 1906. 
ll 1. 67 
ap 0.34 

18 III.5.(3)4.115. or 2.22 dl 17.76 Prospect Hill, G. Steiger. G. F. Loughlin, Amphibolite. Dike. 
2.8.2.2. 1\b 26.20 ~f 1~:5~ Preston, U.S. G. S. B. 492, 

1\1126.97 
mt 3. 71 Connecticut. p. 114, 1912. 
il 3.65 
ap 0.34 

19 III.5.(3)4.115. or 3.34 dl 7.94 Elizabethtown, W. F. Hille- J. F. Kemp, Norite. In W. T., p. 331 
2.4.1.8. 1\b 20.96 ol 31.20 Essex County, brand·. U.S. G. S. B. 168, 

l\ll 26.69 mt 3.25 
ne 1.99 n 2.16 New York. p. 37, 1900: 

ap 0.34 

20 III.5.4.4(5). Q 3.24 dl17.96 Palisades, ~·B. Gage. J. V. Lewis, Diabase. 
1.1.2.8. or 2. 78 'hy 25.12 Weehawken, N.J. G. S. A. R. 

1\b 16.24 mt 1.62 New Jersey. (1907), p. 121, 1908. an30.86 ll 2.43 
ap 0.34 

21 III.5.4.4.0 Q 2.10 <1117.49 Weehawken, R. B. Gage. J. V. Lewis, Basaltic 
1.1.2.8. or 5.56 hy 24.40 New Jersey. N.J. G. S. A. R. diabase. 

1\b 17.29 mt 2.09 (1907), p. 121, 1908. 1\1127.52 ll 2.58 
ap 0.34 

22 HI.115.4.(4)5. Q 5.04 dl 16.32 Scotch Plains, R. B. Gage. J. V. Lewis, Diabase. uf.PNr layer. 
1.1.2.3. or 2. 22 hy 22.11 New Jersey. N.J. G. S. A. R. c. o. 13, 

ab 16.24 mt 2. 55 (1907), p. 159, 1908. III.5.3.4. 1\n 31.41 ll 2.28 
ap 0.34 

23 III11 .5.4.4(5) or 2. 78 dl 19.08 Englewood, H. B. Gage. .r. V. Lewis. Diabase. 
1.1.2.2. ab 14.67 ~(~ .. ~~ New Jersey. N.J.G.S.A.R. 

an 26.13 (1907), p. 121, 1908. mt 2.09 
ll 1. 98 

24 III(IV).5.4.4(5). or 2.22 dl16.16 Englewood, R. B. Gage. J. V. Lewis, Diabase. 
1.1.2 .2. ab 12.58 hy39.82 New Jersey. N.J. G. S. A. R. 

an 24.74 mt 2.09 (1907), p. 121, 1908. ll 1. 82 
ap 0.34 
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RANG 4. DOCALCIC .. AUVERGNASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20-J Tj02 PzOs MnO Inclusive. Sum. ; Sp. gr. 
I I ---- --- --- ---------- --- --------- ·------ -

25 51.09 14. 23 2.56 7. 74 7.56 :Lo. 35 l. 92 ·0. 42. l. 01 l. 66 l. 30 0.16 0.25 100. 25 2.936 

A2. II . 852 .139 . 016 .107 . .'189 .• 185 . 031 . 004 . 016 .001 .003' 

I ) 

26 50. 19 14. 65 3.41 6. 96' 7.95 9.33 2. 64 0. 75 2.38 0.66 l. 13 0. 18 0.07 100.30 2.92 

A2. II .836 .144 . 021 .097 .199 .166 . 043 .008 . 014 . 001 .001 
·; 

I 

27 50.40 15.60 3.65 6.30 6.08 10.'41 2.57 0.62 1. 67 1.02 l. 35 - 0. 16 0.06 99. 89 2.89 

A2. II . 840 .153 . 023 .088 . 152 .1~6 .042 .007 . 017 .001 . 001 

28 49. 17 13.80 4. 90 10.61 5.04 9.87 2.21 0.54 0.73 1.04 1. 50 0.24 0.07 SrO 0.03 99. 75 2.997 

A2. II .820 .135 . 031 .147 :126 .177 .035 . 006 . 019 .002 .001 j 
29 48. 68 14.39 4.00 10.09 6.32 9.23 2.31 0.47 2.03 0.46 1.'69 0. 29 0.22 C02 none 100. 18 

s trace 

Al. I .811 . 141 .025 .140 .158 .164 . 037 . 005 . 021 .002 . 003 
Cr203 none 
NiO trace 
BaO trace 

I SrO none 

30 46. 79 14. 22 5. 10 9.42 5.86 10. 14 2.38 0. 77 2.98 0.54 1.66 0.35 
i 

100.39 0.18 COs none 

A2. II . 780 .139 .032 . 131 .147 . . 181 .039 .008 . 021 .002 .003 

31 51.68 15. 87 1.46 8.43 7.84 11.08 l. 86 0.34 9.15 0.16 0. 72 0.12 0.15 99. 86 

A2. II . 861 .155 . 009 .117 .196 .198 .030 .003 .009 .001 .002 

32 47.67 15.93 1.96 6. 80 8. 99. 12. 32 l. 68 0.79 l. 80 0.12 0,85 0. 13 l. 51 8 0.16 100. 71 

A2. II . 795 .156 .012 .094 . 225 . 220 .027 .008 .011 . 001 .021 

33 49.62 15. 87 l. 75 7.90 7.29 12. 86 2.17. 0.40 1.59 0.27 0.58 0.11 0.20 SO a 0.08 100.69 

A2.ll .827 .156 .011 .110 • l82 . 230 .035 .004 .007 .001 .003 

34 52. 11 13. 70 l. 22 9. 86 8.08 12. 16 l. 31 0.16 0.53 0.06 0.32 0.05 0.20 Zr02 none 99. 79 s trace 

.'137 . 202 . 217 .002 .003 
NiO 0.03 

AI. I .869 .134 .008 . 021 .004 - BaO none 
SrO none 
Li20 trace 

35 46.91 15.85 2.86 9 .. 95 7.01 9.62 2. 65 0.69 1.62 0.24 0.03 0.26 0.22 Zr02 none 99.98 .. s none 
('\ 

AI. I . 782 .155 . 018 .139 .175 .171 .007 .002 .003 
Cr20a 0.01 

.043 .025 V20a 0.03 
NiO 0.03 
BaO trace 

l ; SrO trace 

36 47.90 15.60 3.69 8; 41 8. 11 9. 99 2.05 0.23 2.34 0.15 0.82 0.·13 0. 17 C02 0.38 
Cr203 trace 

100. 12 

A2. II . 798 .153 .023 .117 . 203 .178 .033 .002 .010 • 001 .002 
NiO 0.10 
BaO 0.05 

37 47. 69 16.02 2.41 8. 70 8.31 10.54 2.44 none 2.04 0.44 l. 38 0.06 0.26 C02 none 100. 29 
Zr02 none 
s none 

AI. I . 795 .157 .015 .121 .208 .188 .039 - . 018 - . 003 BaO n'one 
SrO none 

38 49.56 17. 81 2.76 9.'48 5. 93 9~70 2.87 none 0.50 0.48 0.67 0.06 99. 82 2.967 

A2. II .826 .175 .017 .133 .148 .li3 . 047 - .006 .005 
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No. Symbol. Norm. 
I 

Locality. 
I 

Analyst. Reference. Rock na.me. Remarks. 

--·-

25 :rrr.( 4)5.4.(4)5. Q ii. 34 di 17.5!) Hartshorne's R..B. Gage. J. V. Lewis, Basalt. Middle layer. 
2.1.2.2. or 2. 22 hy 20.(i(i quarry, · N.J. G. S. A. R. ab w. 24 mt 3. 7l 

an 28.91 j) 2. 43 Springfield, (1907), p. 159, 1908. 
0 ap 0. 34 New Jersey. 

2(l J:i'I .5. (3)4.4 11 . Q 0. ~4 di 15.ii(i Hartshorne's R. B. Gage. J. V. Lewis, Basalt. Lower layer. 
2.1.2.2. OJ' 4. 45 hy 20.77 quarry1 N.J. G. S. A. R. lib 22.53 mt 4. Si 

an 25.85 il 2.13 Springfield, (1907), p. 159, 1908. 
ap o.a4 New Jersey. 

27 (TT)rr:r .5.114 .4(5). Q 3. 72 di 16. iS Jersey City, . R. B. Gage. J. V. Lewis, Basaltic 
2.1.2.2. 01' 3. 8!) hy 13.5!) · Ne~ Jersey. N.J. G. S. A. R. diabase. ah 22.01 mt 5.34 

an28.!ll il 2.58 (1907), p. 121, 1908. 
ap 0.(i7 

28 ITT. (4)5.4.4 (5). Q 5.10 di1i.48 Millington, R. B. Gage. J. V. Lewis, Basalt. 
2.1.2.8. 01' 3. 34 hy IH.SS New Jersey. N.J. G. S. A. R. tth iR:H mt 7.1!) 

an20.13 il 2.89 (1907), p. 159, 1908. 
ap 0. 07 

2~) :r:n:.5.4.(4)5. Q 2. 88 di 13.23 Roberts road, W. F. Hille- F. Bascom, :Metagabbro. 
2.1.2.8. 01' 2. 78 hy 22.10 Bryn Ma,vr, brai1d. B. G. S. A., XVI, 

ah l!l. ao mt 5. 80 Pennsy 1 vania. p. 319, 1905. an 27. r,2 il 3. l!) 
ap· 0.(17 

30 HI.5.''4.411 • Q 0. 24 di 18.64 Green Ridge G. Steiger. F. Bascom, Metabasalt. 
!!.1.2.8. or 4. 45 hy l(i.2(i quadrangle, U. S. G. S. 1·ec. lab. 

ab 20.44 mt 7. 42 South Mountain, an 2.'>.58 il 3.50 
ap 0.07 Pennsylvania.. 

31 11].5.4.115. Q 2. !)4 di 16.56 Rocky Ridge, E. A. Schneider. J. S. Diller, Diabase. In \V. T., p. 3 
'1.1.2.8. 01' I. (17 ]Jy 24.80 Maryland. U. S. G. S. B. 148, ab 15.72 mt 2.09 p. 90, 1897 . nn 33. !)2 .il 1. 37 

31. 

ap 0. 34 

32 IU.5.4.4.8 or 4. •1.5 di 21.ii7 Near James River W. M. Thorn- T. L. '\Valker, Gabbro. 
1.2.2.$2. !Lb 1<1.15 ~r I~~ Gap, Virginia. ton. pers. com. 

nn33.1i4 
mt 2. 78 
il 1. 07 
ap 0.34 

33 ITT .5.4.(4)5. or 2. 22 di 24.08 Copper Hill, C. Palmer-. F. B. Laney, Gabbro. 
1.1.2.8. ab 18. :J4 ~r ~~J~ Ducktown, U. S. G. S. rec. lab. 

an 32.53 Tennessee. mt 2.55 
il 1.01\ 
ap 0.34 

34 . JIJ.115A11.115. Near Cranberry, W. F. Hille- A. Keith, 
1 

In W. '1'., p. 3 Q 4. 38 di 24.21 Diabase. 
1.1.1.8. or 1.11 hy 25.18 North Carolina. brand. U.S. G. S. B. 168, 

ab 11.00 mt 1. 86 p. 52, 1900. an 30. 8G il 0. (11 

11. 

35 11TJI .5.114.4 (5). 01' 3. 8!) di 13.44 Hump .Mountain, J W. F. Hille- A. Keith, Diorite. InW. '1'., p. 3 
2.2.2.8. nb 22.5a ~r t&~g ~Jitchell County, U. S. G. S. B. 168, an 29. IIJ 

brand. 
mt 4.18 North Carolina. ,- p. ~2, 1900. 
il 3.!)0 

31. 

up 0. 07 

3(; l.II.5.4 .5.0 Q 0.:30 di 12.85 Pe'nokee-Gogebic T. M. Chatard. C. R. Van Rise, Diabase. In '\V. '1'., p. 3 
2.1.2.2. or 1.11 hy 25.41 H,egion, U. S. G. S .. Mon. 19, ah 17.29 mt 5. 34 Michigan. p. 357, 1892. an 32.80 il 1. 5·1 

31. 

ap 0. 34 ~ 

37 HI.5.4.5.0 ab 20.44 di 15.82 Greenstone Cliff, G. Steiger. A. N. '\Vinchell, Olivine 
2.2.2.2. an 32.80 ~r lg:~~ Keweena\\ Point, J. G., XVI, diabase. 

mt 3. 48 Michigan. p. 772, 1908. 
il 2. 74 

38 (II)IIL5.4.5. Q 0.12 di 0. 43 Sec. 26, T. 64 N., W. H. Melville. W. S. Bayley, G~bbro .. InW.'l'.,p.3 
' 2.1.2.8. ttl> 24.03 hy 26.14 R. sw., J. G., III, nn 35.58 mt 3. 94 Minnesota.· p. 10, 1895. il 0. 91 

33. 

ap 1. 68 

' 



644 CHEMICAL ANALYSES OF IG~EOUS ROOKS. 

CLASS III. SALFEMANE-Continued. 

RANG 4. DOCALCIC.-- AUVERGNASE-Continued.. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO ·N~O K20 ·H20;f- H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------ ----- ------ ---------
39 48.88 16.39 5.51 7.21 5.80 9.11 2.08 0.47 2.15 0.19 1.84 0.10 0.15 C02 0.09 100.06 2.974 s 0.05 

~1. I .815 .161 .034 .100 .145 .163 .034 .005 .019 .001 .002 
Cr20a none 
BaO 0.02 
Sr~ none 
Cu 0.02 

40 48.27 16.29 4.55 10.09 4.94 8.42 2.14 0.77 1.67 0.64 2.46 0.14 0.17 C02 0.05 100.71 2.986 s 0.04 

Al. I .805 .160 .029 .140 .124 .150 ·.034 .008 .031 .001 .002 
Cr20a none .. 
BaO 0.04 
CuO 0.03 

41 45.66 16.44 0.6(:; 13.90 11.57 7.23 2.13 0.41 0.83 0.07 0.92 0.05 trace Cr20a trace 100.03 
NiO 0.16 

·-
A2. II . 761 .161 .004 .193 .289 .129 .034 .004 .012 - -

42 43.50 18.06 7.52 7.64 3.47 13.39 2.00 1.30 1. 22 2.10 100.20 

A3. III . 725 .177 .047 .106 .087 . 239 .032 .014 .025 

4 3 50.36 13.63 2.22 8.38 8. 67 11.50 2.54 0.75 0.71 0.05 0.90 0.07 0.20 99.98 

A2. II .869 .134 .014 .117 . 217 .205 .041 .008 .011 - .003 

4 47.87 16.34 3.59 7.17 7.80 10.33 2.43 0.92 1.25 0.28 1. 02 0.41 0. 14 co, 0.44 100.04 
NiO 0.02 

4 
BaO 0.03 

A 2. II . 798 .160 .023 .100 .195 .184 .039 .010 .013 .003 .002 

4 5 45.71 10.80 4.43 9.35 13.75 10.48 1. 58 0.85 0.97 .1. 83 0.11 0.17 Cr203 0.10 100.13 

A 2. n • 762 .106 .028 .130 .344 .187 .025 .009 .023 .001 .002 

6 52.00 11.59 2.72 7.18 12.87 10.49 1. 06 0. 92. 0.37 0.18 0.99 trace trace C02 none 100.41 s trace 4 

A 2. II .867 .114 .017 .100 .322 .188 .017 .010 .012 - Cr20a trace - NiO 0.04 
BaO trace 

4 7 47.54 16.73 6.69 6.67 6.38 8.74 2.8i 1.10 0.36 2.76 0.51 0. 19 Ba.O 0.03 100.51 

A2. II . 792 .164 .042 .093 .160 .156 .045 .012 .034 .004 .003 

8 49.00 16.87 2.09 8.50 6. 70 10.21 2.57 0.66 1.00 0. 72 1.11 0.13 0.10 ZrOs 0.02 99.75 
Cl 0.05 4 
s none 

1.1 .817 .165 .013 .118 .168 .. 182 .042 .007 .014 .001 .001 Cr20a 0.02 
V20a trace 

A 

BaO trace 
SrO none 

9 47.41 16.35 3.37 7.72 8.55 10.45 2.50 0.75 0~11 0.08 1.54 0.49 0.27 C02 none 99.63 2. 95 
SO a none 4 
Cl trace 

A 1.1 • 790 .160 .021 .107 .214 .187 .040 .008 .019 .003 .004 Ba.O 0.04 
SrO trace • 

0 47.76 13.98 1.99 8.72 9.07 12.71 1.65 0.20 2.06 0.22 1. 48 0.12 0.14 co. none 100. 14 
ZrOs none 5 

.,796 I 
SO a none 

1.1 .137 .013 .121 .227 .227 .027 .002 .019 .001 .002 s 0.04 A 
BaO trace 
SrO none 

1 50.36 15.83 2.29 8.11 7.90 9~25 3.05 0.86 0.27 0.06 1. 33 0.21 0.24 COs none 99.75 
SO a none 5 
s none 

A 1.1 .839 .155 .014 .113 .193 .165 :049 .009 .017 .002 .003 NiO none 
Ba.O trace 

I SrO trace 

52 50.56 14.49 1.78 10.20 5.90 10.13 2.91 0.38 1. 50 0.20 1. 67 trace 0.25 Zr02 none 100.25 
FeSt 0.28 
NiO trace 

Al. I 
I 

.843 .142 .011 .142 .148 .180 .047 .004 .021 - .004 BaO trace 
\ SrO none 
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39 (II)III.( 4)5.4.4(5). Q 6.30 di 8.53 Taylors Falls, . P. F. Grout. F. F. Grout, Diabase. 

2.1.2.8. or 2. 78 hy 16.85 Minnesota. J. G., XVIII, ab17.82 mt 7.89 
an 33.92 11 2.89 p. 644, 1910. 

.ap 0.34 

40 (II)III.115.4 .4. Q 4.02 di 6.64 Pine City, F. F. Grout. F. F. Grout, Diabase. 
2.1.1.8. or 4. 45 hy 19.94 Minnesota. J. G. XVIII, ab17.82 mt 6. 73 

an 32.80 n 4. 71 p. 647, 1910. 
ap 0.34 

41 III.5.4.( 4)5 .. or 2.22 di 1.36 Birch Lake, H. N. Stokes. W. S. Bayley, Olivine In W. T., p. 333. 
1.4 .. 1.8. ab17.82 ~f3t8~ Minnesota. J. G., I, gabbro. an 34.19 

mt 0.93 p. 173, 1893. 
n 1.69 

42 11III.5.4.4. or 7. 78 di 24.29 Magnet Cove, W. A. Noyes. J. F. Williams, Amphibole In W. T., p. 333. 
2.1.2.8. ab 12.05 ol 1. 04 Arkansas. Ign. R. Ark., monchi-an 36.42 mt10.90 

no 2.56 II 3.80 p .. 295, 1891. quite. 

43 III.5.(3)4.411 • or 4.-15 di 27.10 Bootleg Basin, M. F. Connor. S. Schofield, Hypersthene 
. 1.2.2.2. ab 21.48 ~l g:g~ St. Mary River, Can. G. S., rec. lab. gabbro . an 23.63 

mt 3.25 East Kootenay, 
II 1. 67 British Columbia. 

44 "III.5.4.4. or 5.56 di 14.12 H~stack Stock, G. Steiger. W. H. Emmons, Olivine 
2.2.2.2. ab 20.44 ~r 1iJg ark County, J. G., :XVI, gabbro. an 30.86 

mt 5.34 Montana. p. 218, 1908. 
11 1.98 
ap 1.01 

45 III(IV) .5."4.4. or 5.00 di 24.86 Conical Peak, L. G. Eakins.· J. P. Iddings, Hornblende In W. T., p. 333. 
2.2.2.2. ab 13.10 hl 7.12 Crazy Mountains, U. S. G. S. B. 148, picrite. nn 20.02 0 18.72 

mt 6.50 Montana. p. ~46, 1897. 
il 3.54 
ap 0.34 

46 11III.5.4.(3)4. Q 2.22 di 22.40 Cow Creek, E. T. Allen. A. C. Spencer, Norite. 
1.1.2.2. or 5.56 by 30.90 n. Bridger Peak, U.S. G. S. P. P. 25, ab 8.91 mt 3.94 

nn 24.19 11 1.82 Wyoming. p. 32, 1904. 

47 (II)III.5.(3)4.4. Q 1.20 di 7.91 Near Grants, T. M. Chatard. J. S. Diller, Basalt. In W. T., J?· 333 
8.1.2.2. or 6.67 hy 14.91 Mount Taylor U.S. G. S. B. 148, ah 23.58 mt 9.74 

an 29.75 il 5.17 Region, p. 185, 1897. 
ap 1.34 New· Mexico. 

48 "III.5.4.4(5). or 3.89 di 14.35 Near Black Peak, W. F. Hille- F. L. Ransome, Olivine 
2.2.2.8. ab 22.01 ~r 13.-fg Globe District, brand. U. S. G. S. P. P.)2, diabase. an 32.25 

mt 3.02 Arizona. p. 84, 1903. 
11 2.13 
ap 0.34 

49 "III.5.4.411
• or 4. 45 di 14.55 Kendrick Peak, H. H. Robin- H. H. Robinson, Basalt. 

ah 20.96 ~rS:~ San Francisco son. U.S. G. S. P. P. 76, an 31.14 
mt 4.87 Mountains, p. 152~. 1913. 
il 2.89 Arizona. 
ap 1.01 

50 III.5.4.115. or 1.11 di 26.12 Treadwell mine, G. Steiger. A. C. Spencer, Diorite. 
ab 14.15 ~r 1:·M Douglas Island, U.S. G. S. B. 287, an 30.02 

mt 3.02 Alaska. p. 63, 1906. 
il 2.89 
ap 0.34 

51 1111!.5.(3)4.411• or 5.00 di 14.19 Naches Pass, G. Steiger. Smith and Calkins, Basalt. 
2.2.2.8. ab 25.68 ~r 1?:8~ Snodualmie U.S. G. S. Fol. 139, an 26.97 

mt 3.25 qua rangle, p. 9, 1906. 
il 2.58 Washington. 
ap 0.67 

52 11!.5.(3)4.115. Q 0.48 di 20.44 Cedar Creek, W~ F. Hille- J. S. Diller, Basalt. 
2.1.2.8. or 2. 22 lly 19.20 n. Ophir, Port brand. U. S. G. S. Fol. 89, ab 24.63 mt 2.55 

an 25.30 il 3.19 Orford 0uad- p. 4, 1903. 
ra.ngle, regon. 
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CLASS III. SAI,FEMANE-Continued. 

RANG 4., DOCALCIC. AUVERGNASE-Continucd. 

No. I Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- TiO~ Pz05 MnO Inclusive. Sum: Sp.gr. 

------------- --------~---
3 50.14 15.26 1.19 8. 75 '7.21 9.34 2.76 0.95 2.22 0.23 1. 42 0.24 trace C02 none 99.78 s 0.04 

5 

1. I .836 .150 .008 .122 .180 .167 .045 .010 .018 .002 
Cr203 trace 

- BaO 0.03 A 
SrO none 
Li20 none 

4 50.01 15.25 ~ 2.72 5.35 9.35 10.44 1. 50 0.60 1. 35 .2. 61 0.68 0.03 0.12• C02 none 100.01 
Zr02 none 

5 

:833 
s none 

1.1 .150 .017 .075 . 234 .187 .024 .006 .009 - .002 BaO none A 
SrO none 

5 51.32 15.'28 ·. 0.47 8.59 7.25 11.58 2.92 0.22 0.95 0.06 1. 23 0.25 0.16 BaO none 100.28 
SrO trace 

5 
LhO trace 

2. II .855 .150 ;003 .120 .181 . 207 .047 .002 .015 .002 .002 A 

.. 

5 6 50.89 16.76 3.86 4.69 8.49 11.72 2.61 0.32 0.41 0.79 0.09· 0.13 BaO trace 100.76 
.. 

A 2. I,~ .848 .164 .024 .065 . 212 .209 .042 .003 .010 - .002 

5 7 47.93 18.51 2.07 7.25 9.03 11.14 2.28 0.24 0. 76 0.-73 0.11 0.20 C02 none 100.25 

A 2. II • 799 .181 .013 .101 . 226 .199 .037 .,003 .009 .001 .003 

5 8 44. 77 17.82 5.05 6.95 8.22 10.36 2.13 0.92 2.64 0.53 0.72 trace 100.11 

A 2. II . 746 .175 .032 .097 . 206 .185 .034 .010 .006 .005 -

5 9 50.10 16.10 4.50 4.77 8.47 11.70 1.16 0.51 1. 84 1. 89 trace 100.04 

A 3. III .835 .157 .028 .067 . 212 . 209 · :o19 .005 . 001 ' -

6 0 48.71 18.40 3.70 5.33 10.30 10. 11 2.34 0.43 0.25 l. OS 0.06 100.71 

A 2. II • 812 .180 .023 .074 . 258 .180 .038 .004 . 014 -

1 53.16 15.01 1. 27 8.29 7.45 10.36 2.22 1.16 0.56 0.16 0.08 0.15 Cl trare 100.12 s trace 6 
NiO o:m 

A 1. I .886 .147 .008 .115 .186 .185 .035 .012 .002 - .002 BaO 0.15 
PbO 0.02 
CuO 0.01 

2 52.78 13.66 2.40 8. 064 7.95 9.52 2.34 0.20 1. 89 0.23 none 0.11 C02 none 99.72 s none 
6 

A 2. li ,880 .134 . 015 .120 .199 .169 .037 . 002 .003 - .002 

3 52.00 17.29 2.90 8.26 6.95 8.80 2.81 0.18 0.35 0.,53 0.01 0.05 C02 0.06 100. 14 3.07 
FeS2 trace 

0 

CaO none 

6 

A 2. II .867 .170 . 018 .115 .174 .157 . 045 .002 . 007 - - CuO trace 
PbO none 

I 
6 4 51.74 14.26 3.67 10.08 6.86 8,78 2.65 0.26 0. 16 0.78 0.03 0.14 C02 0.18 99~59 s trace 

. 023 . ino 
· PbO trace 

2. II • 862 .140 .140 .172 .157 . 043 . 003 - .002 A 

5 51.50 10.89 l. 75 6.84 13.91 10.19 1.18 0.24 2.40 0.20 trace trace C02 none 99.86 
Zr02 none 6 
Cl 0.11 

A 1.1 . 858 .107 . 011 . 095 . 348 .182 . 019 . 002 . 003 - - s none 
CoO none 
BaO 0.65 
Cu,Pb trace 

6 51.37 13.90 '4. 55 9.86 6.64 10.36 2.42 0.06 0.50 0.32 trace 0.12 C02 0.10 100.20 3.00 s trace 6 
CoO trace 

A 2. II • 856 .136 . 029 .137 .166 .185. .039 . 001 . 004 - . 002 CuO trace 
PbO none 

7 51.19 15.RO 3.08 11.20 5.63 9.58 2.09 0.60 0.30 o.4o 0.01 trace C02 none 99.88 
FeS2 trace 

6 
CoO trace 

A 2. II .853 .155 • 019 .156 .141 .1il • 034 . 006 • 005 - - CuO trace 
PbO trace 

c 
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----------~----------~------------.----------,,---------------,---------,----------

1 

Symbol. 

/'III.5.(3)4.411. 

Ht5.4.4.0 

JII.5.114.5. 
1.1.2.8. 

Norm. Locality. 

or 5.56 .dl14. 78 Bald Mountain, 
~ ~~: ~~ ~f 11."g~ Port Orford 

mt 1. 86 quadrangle, 
II 2. 74 Oregon. 
ap 0.67 

~ ~J~ 1i 1~·~~ Um~qua River, 
ab 12.58 ,~it ~.'94 · R1ddles quad-
an 33. 36 11 1. 37 rangle, Oregon. 

or 1.11' di 22.53 

~:~~~:3~ ~r 1t}I 
mt 0. 70 
il 2. 28 
ap 0. 67 

Near Hornitos, 
Mariposa County, 
California. 

(II)TH.5.4/15. Q 0. 30 <il 19.82 Inskip Crater, 
2.1.13.2. ~f) 2~:8i !~it/2:g n. Lassen Peak, 

an 33. 08 il 1. 52 California. 

(IT)TTI.5.4. 115. or 1.67 di 12 .. '>8 Paines Creek, 
.1..1.2.2. ·~~~~jg ~f 1~:~~ n. Lass~n Peak, 

(II)III.5.4.4. 
;3,.}.;!.2. 

"III.( 4)5.411 .4. 
;! .. 1.;!,;!, 

(II)TII.5.4/'5. 
J.J.l.J. 

JIT.f>. 114.4. 
1.1 .. 2.8. 

mt 3. 02 California .. 
il 1. 37 
ap 0.34 

~~ 1 ~: ~g ~li ~· ~~ . Kosk Creek, 
an 3(;. 42 ~f 12·. (;6 Shasta County, 

mt 7. 42 California. 
il O.!H 
ap 1. 68 

Q 6. 54 di 16. n Gue de L' Alma, 
~:~ ~: Z~ ~-~ 1l'~6 Martinique, 
an36.,97 il 1.67 West Indies. 

~;~ 1~: ~~ jli 9. ~~ Chateaubelair, 
an3S.36 ~c 1ts7 St. Vincent, 

mt 5. 34 West Indies. 
il 2.13 

Q 1.56 di 19.35 Cuyuni River, 
~~ 1g: g~ ~ 2{j~ British Guiana. 
an 27. SO il 0. 30 

Analyst. 

H. N. Stokes. 

G. Steiger.' 

W .. F .. Hille
brand.· 

Reference. 

J. S. Diller, 
U. S. G. S. Fol. 89, 
p .. 4, 1903. 

G. F. Kay, 
U. S. G. S. B. 419, 
p. 167 ,· 1910. 

. . ' i ~~~ .~ .. 

H. W. 'rurner, 
J. G., III, p. 403, 
1895. 

Hillebrand and J. S. Diller, 
Chatard. U. S. G. S. B. 148, 

p. 200, 1897. 

T . .M. Chatard. J. S. Diller, 
. U. S. G. S. B. 148. 

p. 200, 1897. 

Rock name. 

Gabbro. 

Augite 
andesite. 

Diabase. 

Basalt. 

Basalt. 

·Remarks. 

Also in 
·u. S.G. S. 
A. R. 17 (1), 
p. 694, 1896. 

In W. T., p. 333. 

In W. T., p. 333. 

In W. T., p. 333. 

L. G. Eakins. J. S. Diller. Hornblende In W. T., p. 333. 
A. G., XIX, p. 255, basalt. 

Pisani. 

Pisani. 

J. B. Ha.rrison. 

1897. 

A. Lacroix, 
Mont Pelee, p. 573, 
1904. 

A. Lacroix, 
Mo:p.t Pelee, p. 598, 
1904 .. 

J. B. Harriso:t;t, . 
Gold£. Br. Gui., 
p. 95, 1988. 

Inclusion in 
dacite. 

Basalt. 

Diabase. 

G~ HI/'5.4.5. Q 4. 74 di 16.78 Urinambo, 
~b 1~: ~~ ~ 2~:!~ Ba.rama River, 

J. B. Harris01;1.. J. B. Harrison, Epidiorite. In W. T., p. 333. 

(i4 

G5 

66 

67 

1.1.J..i. 
an 26. 41 il o. 46 British Guiana. 

(II)TH.5.4.5. Q 2.46 di 7. 72 Essequibo River, 
l.l.LJ. ~~ 2k ~~ !~ 2t."~~ .British Guiana. 

lll.5.11•1.5. 
i.l.i.;J. 

l.U.5.4. (•1)5. 
1.1.i.:.d. 

111.115.4.5. 
2.1.J.S. 

11111.5.4.4(5). 
1.1.~.8. 

an 34. 19 il 1. 06 • 

Q 3. 24 di 14.38 Essequibo District, 
~~ 2k~~ ~t 2i:~~ British Guiana. 
an 26. 13 il 1. 52 

Q 2.10 di 21.32 Mazaruni River, 
~~ ~: ~~ ~ 3g,.gg British Guiana. 
an 23. 91 il 0. 46 

Q 3. 78 di 20.37 Essequibo River, 
~~ 28:~~ ~ 22:~: British Guiana. 
an 26. 69 il 0. 61 

• 
~ ~: ~! di 12.96 Potaro River, 
ab 17.82 ~ 2i.'~~ ·British Guiana. 
an 31. 97 il 0. 76 

G. N. W. Dist., II, 
p. 11, 1898. 

J. B. Harrison. J. B. Harrison, 
Gold f. Br. Gui., 
p. 95, 1908. 

J. B. Harrison. J. B. Harrison, 
Goldf. Br. Gui., 
p. 49, 1908. 

J.B.'Harrison. J. B. Harrison, 
Gold£. Br. Gui., 
p. 78, 1908. 

J. B. Harrison. J. B. Harrison, 
Gold£. Br. Gui., 
p. 95, 1908. 

· J .. B. Harrison. J. B. Harrison, 
Gold£. Br. Gui., 
p. 95, 1908. 

Diabase. 

Epidiorite. 

Diorite. 

Diabase. 

.Diabase. 

New analysisof 
hessose, No. 
36. 

W.''l'., p. 291. 

New analysis o 
hessose, No .. 
37. 

W. T., p. 291. 

New analysis of 
diabase, No. 
34. 

W. T., p. 439 
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CLASS III. SALFEMANE-Continued. 

RANG 4. DOCALCIC. AUVERGNASE-Continued. 

No. Si02 Al20 3 · Fe
2
0

3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P20o MnO Inclusive. Sum. Sp.gr. 

------ ---------- ------------
68 51.09 15.70 1. 68 8.57 7.74 9.11 2.38 1.55 0.35 1. 70 trace 0.41 100.28 

A2.ll .852 .15~ .011. .119 .144 .163 .039 .017 .026 .006 

69 43.47 17.30 6.87 7.09 8.60 6.09 2.53 0.74 3.46 2.68 0.27 0.07 Cl 0.18 99.60 s 0.12 

A2. II 7.25 .170 .043 .099 .215 .109 .040 .008 .034 .002 .001 

70 52.50 16.02 1. 70 6.58 8. 70 10.18 2.34 1.08 0.19 0.62 0.11 0.15 Cr20s 0.05 100.24 
BaO 0.02 

A2.II .875 .157 .011 .092 .218 .182 .038 .012 .008 .001 .002 

( 

71 46.97 13.87 8.27 5.76 4.76 14.46 1.75 0.45 n. d. 1. 99 1.20 99.48 

B2. III • 783 .136 .052 .080 .119 . 258 .028 .005 .025 .017 
I 

72 48.05 15.35 1. 86 7.53 12.53 11.02 1.26 0.19 0.45 0.15 0.49 ·o.28 co2 0.44 100.10 s 0.20 

A1 I .801 .150 .012 .104 .313 .196 . 020 .002 .006 .004 
Cr20s 0.14 
NiO 0.11 
CuO 0.05 

73 46.46 15.48' 3.63 10.23 6.80 9.05. 3.01 0.68 1.43 0.89 2.07 0.30 0.48 s 0:08 100.70 
Cr20s 0.02 
V20s 0.05 

A1. I • 774 .152 .023 .142 .170 .162 .048 .007 .026 .002 .007 NiO 0.02 

0 
BaO 0.02 

74 47.64 14.15 5.18 7.96 7.38 11.71 2.38 0.71 1.44 0.19 1. 27 0.09 0.33 s 0.03 100.53 3.01 
Cr20s 0.01 
V20s 0.06 

A1. I • 794 .139 .033 .111 .185 . 209 .039 .008 • 016 - .005 NiO trace 

75 ~6.61 15.14 3.49 7.71 8.66 10.08 2.43 0.67 2.07 1.10 1. 81 0.10 0.13 C02 trace 100.08 2.87 
Cr20a 0.04 
V20a 0.04 

A2. II . 777 .148 .022 .107 .217 .180 .039 .007 .023 .001 .002 NiO trace 

76 44.01 12.69 3.62 8.75 12.86 10.57 1. 68 . 0.49 2.73 0.89 1.66 0.17 0.21 coli trace 100.44 2.95 
8 0.11 

A2. II • 733 .125 .023 .122 .322 :189 .027 .005 .021 .001 .003 
CrliOs trace 
NiO trace 

77 45.37 15.16 3.38 H. 58 6.72 8.11 2.90 0.44 1. 96 1.18 2.87 0.29 0.31 s none 100.27 
NiO none 
BaO none 

A2. II • 756 .148 ."021 .161 .168 .145 .047 .005 .036 .002 .004 

78 43.94 14.03 1. 95 11.65 10.46 8.99 2.68 0.33 2.31 0.85 2.45 0.20 0.32 coli 0.16 100.4~ 
FeS2 0.04 

.162 • 262 .161 .004 .031 .001 .005 
Fe1Sa 0.06 

A1. I • 732 .137 .012 .044 Crt08 trace 
NiO none 
BaO none 
SrO none 
LhO none 

79 42.49 13.85 2.59 9.32 11.21 9.76 2.39 0.87 3.35 0.47 2.51 0.61 0.29 C02 0.22 100.06 s none 
BaO 0.04 

A2. II . 708 .. 136 .016 .129 .280 .174 0.39 .009 . 031 .!)04 .004 

80 49.87 14.61 5.21 7.65 5.90 8. 70 2.78 0.66 1. 23' 2.96 0.36 trace C02 0.14 100.49 
Cl trace 
s 0.04 

A1. I .831 .143 .033 .107 .148 .155 .045 .007 .037 .003 -- Cr20a 0.03 
BaO 0.23 

• SrO 0.02 

81 46.37 16.87 3.01 7.86 6.66 10.68 2.44 0.74 3.12 1. 63 0.27 C02 0.29 100.07 
Cl 0.02 
s trace 

A1. I • 773 .165 .019 .109 .167 .191 .039 .008 .020 .002 Cr20a 0.01 
NiO 0.01 
BaO 0.06 
SrO 0.03 
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Locality. Analyst. Reference. 
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Remarks. I Rbck name. 
--·· ,, . - . ·-l------·1--------·l-------l----------l------l-------

68 

69 

70 

"III.5. (3 )4.4. 
(1)2.1.2.9. 

11III.5.114.114. 

III.5."4.4. 
1.1.2.2. 

Q LOS d114.87 Akyma, 
~b ~::~ ~ 1:·~t British Guiana. 
an 27.24 il 3.19 

~r) 2~: ~i ~r ~:~g Masafuera, 
an 28. 36 rot 9. 98 Juan Fernandez 
c 2. 04 il b. 17 Islands. 

ap 0.67 

or 6. 67 di 16. 16 Cerro Payne, 
~~ ~~: ~~ ~r 2J:~~ Patagonia, 

rot 2. 55 Chile. 
il 1. 22 
np 0.34 

J. B. Harrison. J. B. Harrison, ~ 
G. Mag., (V) VIII, 
p. 121, 1911. 

N. Sahlbom. P. D. Quensel, 
. B. G. Un. Ups., XI, 

p. 280, 1912. 

R. Mauzelius. P. D. Quensel, 
B. G. Inst. Ups., 
XI, p. 55, 1911. 

Diabase. 

Basanite. 

Bronzite
orthoclase 
gabbro. 

71 III. ( 4 )5 .4. ( 4 )5. Q 5. 10 di 30. 66 Randholar Volcano, Hauser. 
2.1.9.9. ~b 1~: ~~ ~~ 1k~g Reykjanes 

M. Komorowicz, Basalt. 

72 

73 

74 

75 

76 

77 

78 

79 

80 

III.5.4(5).115. 
1.2.2.2. 

[!1.5.(3)4.4(5). 
2.9.2:9. 

III.5.4.114. 
2.2.2.9. 

III.5.114.4(5). 
2.2.2.2. 

II.5.4.(3)4. 
2.9.2.2. 

III.5.(3)4.(4)5. 
2.2.2.9. 

III.5.'14.115. 
2.9.2.9. 

III.511.(3)4.4. 
2.2.2.2. 

an 28. 63 il 3. so Peninsula, 
Iceland. 

or 1.11 dl 15.17 Allival, 
:~ ~~:~~ ~f 23:~~ Rum Island, 

rot 2. 78 Scotland. 
il 0. 91 

or 3. 89 dl 13. 20 Orval, 
ab 25. 15 hy 6. 27 Rum Island, 
an 

26
' 
97 ~t 1;: ~: Scotland. 

il 3. 95 
ap 0.67 

or 4.45 di 26.29 Loch a' Bhasteir, 
~~ ~g: ~~ ~r g: ~~ Skye, 

rot 7. 66 Scotland. 
il 2. 43 

~b 2g: ~~ g1 1g. ~: Drynoch, 
an 28. 36 of 9: 12 Skye, 

rot 5.10 Scotland. 
il 3.50 
ap 0.34 

or 2. 78 dl 20. 70 Ciche na Beinne 
ab 14.15 hy 2. 99 D' Sky an 25.85 ol 21.53 uge, e, 

rot 5. 34 Scotland. 
il 3.19 
np 0.34 

or 2. 78 di 9. 58 Pennycross House, 
~ ~: g~ ~r :5:~~ Mun, 

rot 4.87 Scotland. 
il 5. 47 
ap 0.67 

or 2. 22 di 15. 61) Sloe na Sgaith, 
~~ ~~: ~~ ~t 2~: ~~ Inverhodge, 
ne 2. 27 il 4. 71 Jura Island, 

ap o. 34 Scotland. · 

or 5.00 di 16.31 Hillhouse quarry, 
:~ ~: !~ ~t 2:: 4r Linli thgow, . 
ne 3.41 u 4. 71 Scotland. 

ap 1.34 

W. Pollard. 

W. Pollard. 

W. Pollard. 

W. Pollard. 

W. follard. 

E. G. Radley. 

E. G. Radley. 

E. G. Radley. 

(II)III.(4)5.(3)4. ~ ~J~ di 12.01 North Queensferry, Harrison and 
4(5). ab 23. 58 ~ 

1?:~~ n. Edinburgh, Reid. 
2 .1.2.9. an 25.30 il 5. 62 Scotland. 

ap 1. 01 

81 (II)III .5.4.411 or 4. 45 di 14. 87 Corstorphine Hill, 
2.2.2.9. ~~~g:~~ ~f' ~:~g n. Edinburgh, 

Harrison and 
Reid. 

mt 4.41 Scotland. 
il 3.04 
ap 0. 67 

Vulk. Stud. Ins. Atl., 
p. 25,1912. 

A. Harker, 
G. S. Scot., Mem. 
Sh. 45, p. 98, _1908. 

A. Harker, 
G. S. Scot., Mem. 
Sh. 45, p. 57, 1908. 

A. Harker, 
Rocks of Skye, 
p. 370, 1904. 

A. Harker, 
Rocks of Skye, 
pp. 31, 249, 1904. 

A. Harker, 
Rocks of Skye, 
p. 325, 1904. 

G. S.G.B., 
Sum. Prog. (1912), 
p. 70, 1913. 

J. S. Flett, 
G. S. Scot. Mem. 
sh. 35, p. 46, 1911. 

J. S. Flett, 
G. S. Scot.~Mem. 
sh. 28, p. 118, 1911. 

J. B. Harrison, 
pers. com. 

J. B. Harrison, 
pers. com. 

Eucrite. 

Olivine 
basalt. 

Dolerite. 

Olivine 
basalt. 

Olivine 
dolerite. 

Basalt. · 

Orinanite 
(analcite 
dolerite). 

Analcite 
basalt. 

Dolerite. 

Dolerite. 

MnO high? 

Fresh? 

Fresh? 
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No .. Si02 I Al20 3 ' Fe20 3 FeO 

------ ---
82 44.62 10.80 5.00 8.26 

AI. I . 744 .106 .031 .116 

83 45.41 16.85 4:14 8.86 

A2. II . 757 .165 .026 .123 

'· 

84 42.86 13.81 1. 93 11.64 

A2. II .714 .135 .012 .162 

85 51.30 18.20 1. 28 5. 10 

A3. III .855 .178 .008 .071 

86 48. 70 17.95 0. 76 6.48 

A3. III . 812 .176 .005 .090 

87 45.55 14.86 3.20 8.55 

A2. II . 759 .146 .020 .119 

88 44.50 13. 10 0.45 9.47 

A3. III • 742 .128 .003 .132 

89 47.28 13. 24 4.44 10.50 

B2. IIr . 788 .130 .. 027 .146 

90 47.00 15.?0 5. 69 6.59 

B2. III . 783 .1149 .035 .092 
'. 

91 47.89 15.34 6.29 6.01 

A2. II • 798 .150 .039 . 083 

92 45.85 16.86 2.70 11.00 

A2. II . 704 .165 . ~m .153 

93 45.64 15.61 f 2.17 14.97 

Al. I . 761 . 153 .014 . 208 

94 52.03 15.28 3.59 8. 73 
I 

A2. II . 867 .150 .023 .121 

95 51.00 16.87 2.16 5.93 

A2. II .850 .166 .014 .082 

96 48.55 14.69 2.92 9.60 

A2. II .809 .144 .018 .133 

CHEMICAL A'NALYSES OF IGNEOUS· R.OGKS. 

· CLASS III. SALFEMAN~-Contimied~ 

"RANG 4. DOCALCIC. AUVERGNASE-Cont.inued. 

MgO CaO N3.:!0 K20 H20+ H20- Ti02 
------- ----------
15.51 6. 29 1. 50 0.23 5. 50 1.64 

•.388 .113 .024 .002 . 021 

.. 
7.27 9.43 3.38 0.64 2. 63 1.41 

.182 .168 .055 .007 . 018 
.. . . : . . 

J. 33. 12.84 2.03 0.13 2. 81 0. 13 3.30 

.183 . 229 .032 . 001 . 041 

.,, ; 
9:35 

• ,)Jt )t 

. 0.;32 l~ .. :79 1. 80 0.25 0.31 

. 234 . 229· .. 029 .'003 .004 

8. 20; ).3.36 1. 90 ·;0.·17 0.70 1.18 
'· 

.. 205 . 239 . 031 .005 .015 

11. 70 9.38 2.16 1. 47 1. 88 1. ~5 

. 263 '168 .035 .016 .022 

14. 60 10.11 1. 83 0.86 3.25 2.09 

.365 .180 .029 .009 .026 

5.94 11:04 2.62 0.31 2.00 i.48 

.14~ ... 197 .042 .003 .018 

8.76 12. 60 1. 45 0.66 0.30 2. 30 

. 219 . 225 .024 .007 .029 

7.53 10. 18 2. 66 0.44 . 2. 92 0. 62 

.188 .182 .043 .005 .008 

7.92 7.37 2.44 .0. 89 2.00 0.50 1. 37 

.• 198 . 132 .039 .010 ~ 017 

7.60 7.04 1. 68 1. 29 0.58 0.14 1. 84 

.190 .126 .027 . 014 .023 
: 

5.37 7.59 2.46 1.12 1. 34 1. 59 

.134. .. 136 .040 . 012 .020 

8 .. 75 11.37 2.13 0.48 0.43 0.60 

. 219 . 204 .034 .005 .. 008 

5.88 10.68 2.40 0.56 2.41 1.40 

.150 .191 .039 •. OO(i : .018 

P20s 
--

0.29 

.002 

0. 18 

.001 

0.30 

.002 

0.24 

.002 

trace 

-

trace 

-

0.29 

.002 

.0.42 

.003 

·0.19 

.001 

trace 

-

0.11 

.001 

MnO Inclusive. Sum. Sp.gr. 

0.20 C02 0.04 100.23 s trace 

.003 
Cr20s 0. 07 
V20a 0.01 
NiO 0.01 
BaO 0.13 
SrQ 0.03 

C02 0.09 100.29 

0.44 C02 0.22 100.66 3. 17 
Fe82 0.80 
BaO none 

.006 

-1oo. 7o 

99. 70 

100.74 

100.26 

0.40 99.25 

.006 

0:26 100.81 

.004 

0.34 100.22 

.005 

0.18 C02 0.05 99.51 
BaO trace 

.003 

0,28 Zr02 none 99. 72 
CI 0.06 

.004 
F 0.19 
s 0.19 
Cr20a none 
NiO none 
BaO 0.02 
SrO none 

0.30 FeS2 0.14 99.79 
BaO 0.05 

.004 

0.65 100.37 

.. 009 

0:47 99.67 

.007 



SUPERIOU ANALYSES OF FRESH ROCKS. III.5.4.4-5. 

ORDER 5. PERFELIC~ GALLARE-Continued. 

SUBRANO 4-5. PRESODlC. AUVERONOSE-c'ontinued. 

No. Symbol. I Norm. Locality. Analyst. Reference. 
~- ; ·- ·-·-
82 IJJ(IV).5.4.'15. or 1.11 di 5.53 Burntisland, Harrison and J. B. Harrison, 

!2.2.1.2. ab 12.58 ~r 3i:~~~ n. Edinburgh, Reid. pers. c<;>m. 1\1122.24 
mt 7.19 Scotland. 
il 3.19 
o.p 0.67 

3.89 
.. 

88 (II(III .5. (:3)4. or di 14.00 Nant Llwyngwern, M. Dittrich. Jensen and J evons, 
(4)5. nb 2a. 06 ol 15.85 Berwyn Hills, Pr. R. Soc. N. S. W., lUI 28. (\3 mt 6. 03 
:J . .3.2.!2. no 3.12 il 2. 74 Wales. XLV, p. 523, 1912. 

np 0.~4 

84 liT.5.4.5.0 or 0.56 di 27.39 Tregaddeck, E. G. Radley. C. Reid, 
2.2.2.3. nh 14. 67 ol 14.67 St. Malyn, G. S. Eng. Mem., 1\1128.36 mt 2. 78 

no 1.14 il 6.23 Cornwall. Sh. 335, p. 46, 1910. 
np 0.67 

I 

85 11HI.5.411 •115. Q 0.30 di 18.4L Les Rondellieres, Pisani. L. Vandernotte, 
1.1.!2.!2. or I. 67 )ly 2L.O!l Brittany, C. R., CXLVIII, t~b .15. 20 mt 1. 86 

1\1140.59 il 0.6L France. p. 1204, 1909. 

8G "III.5.4.4(5). or 2. 78 di 22.18 Erm~e, Pisani. L. V andernotte, 
1.2.2.!2. nb 16.2•l ~r ~:6~ Brittany, C. R., CXLVIII, 1\11 3R. 92 

mt 1.16 France. p. 1204, 1909. 
il 2. 28 

87 III.5.(:3)4.114. 01' 8.90 di 14.74 Eglazines Volcano, Pisani. A. Michel-Levy, 
.1.3.2.2. nh 17.55 ol 21.16 n. Rozier, C. R., CXLVIII, 1\11 26.4L mt 4. 64 

no 0.43 il 3.a4 Aveyron, p. 1530, 1909. 
np 0.67 France. 

88 JJI.5.4.4.0 01' 5.00 di 20.08 Marcigny, Pisani. A. Michel Levy, 
1.8.2.2. nb 10.48 ol 29.12 Loire, France. C. R., CXLVIII, 1\1125.02 mt 0. 70 

110 2.56 il 3.95 p. 1530, 1909. 

89 :r:r:r.5.(:~)4.''5. or l. 67 di 25.66 Ca£e Flora, J. J. H. Teall. J. J. H. Teall, 
nb 22.01 ~r 1i.-t~ 2.1.2.8. 1\11 2:3.(\3 :I! ranz Josef Q.J. G. S., 

mt 6.26 Land, Arctic. LIV, p. 647, 1898. 
il 2. 77 

90 III .5.4.4.0 Q 0.18 di 23.53 Sol vs berget, G. Sarnstrom. W. E. Brogger, 
!2.1.!2.!2. or a. 89 hy 15.0L Gran, Norway. Q.J. G. S., ub 12:58 mt 8.12 

1\1132. so il 4.'fl L, p. 19, 1894. 

91 JIL5.'14. ( 4)5. 01' 2. 78 di 17.73 Stadsberg, I:I. Santesson. A. G. Hogbom, 
2.1.!2.2. nb 22.53 ~r 18:!~ Ragunda Massif, Afh. Sv. G. Und., an 28.36 

mt 9.05 Jemtland, No. 182, p. 45, 
il 1. 22 Sweden. 1899. 

92 (II)III .5.4.4. or 5.56 di 2.04 Norrsand, N. Sahlbom. J. E. Sobral, 
2.3 . .1.3. ab 20.44 ~r it:~~ N. Ulfon, G. Nord. Reg., an 32.25 

mt 3.94 Nordingra, p. 137, 1913. 
il 2.58 Sweden. 
o.p 0.67 

93 lTT.5.4.'14. or 7. 78 di 0.92 Hamnherget, . N. Sahlbom. J. E. Sobral, 
2.2.1.3. ab 14.15 ~r~ .. ~ N. Ulfon, G. Nord. Reg., an 31.14 

mt 3. 25 Nordingra, p. 95, 1913. 
il 3.50 Sweden. 
ap 1.01 

94 (ll)HI.(4)5.(3)4.4. Q 6.30 di 8.66 Kallsholm, W. Wahl. W. Wahl, 
!J.1.2.3. or 6.67 hy 19.98 Foglo, Rosenb. Festa., ab 20.96 mt 5.34 

an 27.24 il 3.04 Alands Islands. p. 409, 1906. 
Finland. 

1)5 III.5.4.4(5). or 2. 78 di 17.24 Arvolas quarry, N. Sahlbom. V. Hackman, ·~ 

1.1.2.!2. o.bl7.82 ~r 25:~~ J:Iyvinge, B. C. G. Fin., No.15, an35.31 
mt 3. 25 Finland. p. 62, ~905. 
il 1. 22 

96 III.5.4.4(5). or 3.34 di 20.37 Kanin Peninsula, F. 'regenren. · W. Ramsay, 
11!2.1.2.3. o.b 20.44 ~r 1~:~! Russia. Fennia, XXXI, an 2i. 52 

mt 4.18 No.4, p. 24, 1911. 
il 2. 74 
ap 0.34 

Rock name·. 

Picrite. 

Dolerite. 

Proterobase. 

Gabbro. 

Olivine 
gabbro. 

Basalt. 

Basalt. 

Basalt. 

Essexite. 

Olivine 
melaphyre. 

Basalt. 

Olivine 
diabase. 

Diabase. 

Gabbro. 

Diabase. 

651 

Remarks. 

Fresh? 

Also in 
Mass. Arm or., , 
p. 85, 1913. 

Also in 
Mass. Arm or., 
p. 97, 1913. 

Al20 3 correct ed 
for P205• 

InW.T.,p.3 35. 

InW.T.,p.3 35. 

Not in W. T. 

Also in T. }.L 
P.M., XX VI, 

7. p. !24, 190 

\ 



652 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS III. SALFEMANE-Continued. 

RANG 4. DOCALCIC. AUVERGNASE-Co:ntinued. 

No. Si02 AI20 3 Fe20 3 FeO MgO CaO N~O ·~o H20+ H20- Ti02 P20s MnO Inclusive. Su~~Sp.gr. 
--- ------------- --- ----------- -- ---

97 46.55 13.71 4.44 11.80 7.09 10.16 2.04 0.37 0.17 2.22 1. 52 0.29 100.36 

A2.ll • 776 .134 .028 .164 .177 .182 .032 .004 .028 .011 .004 

98 50.76 16.17 3.32 5.09 9.98 9.55 2.15 0.~7 1. 75 0.02 0.55 0.28 C02 0.05 100.05 
SOa 0.11 

A2. n .846 .158 .021 .071 .250 .171 .035 .003 .007 .002 

99 49.39 17.15 3.10 6.22 9.86 8.84 I. 80 0.29 2.09 0.21 0.75 0.75 C02 none 100.56 
SOa 0.11 

A2.ll .823 .. loS .019 .086 .247 .158 ;029 .003 .010 .005 (100.05) 

100 48.60 16.38 3.01 9.65 6.04 10.18 2.71 0.53 0.59 0.11 1.43 0.12 COs 0.12 99.68 
FeS2 0.21 

A2. II .810 .161 .019 .134 .151 .182 .044 .006 .018 .001 

101 41.03 11.07 4.65 7.05 15.75 10.59 1.71 0.94 2.85 1. 36 2.43 0.41 trace 99.84 

A2.ll .684 .109 .029 .098 .394 .189 .027 .010 .030 .003 -

102 49.97 16.55 1.82 8.75 5.58 12.59 2.09 0.27 0.63 0.17 0.76 C02 0.31 99.61 
FeS2 0.12 

A3. III .833 .162 .011 .122 .140 .225 .034 .003 .010 

103 47.45 14.99 2.93 9.75 7.61 10.23 2.06 1. 55 1.19 0.34 1. 29 0.54 SO a 0.52 100.50 

A2.ll . 791 .147 .018 .136 .190 .182 .033 .017 .016 .004 

04 44.39 18.08 6.67 6.90 6.33 10.43 1. 70 0.32 0.83 1.36 1.41 COs 0.28 99.70 
SO a 1.00 

1 

A 2. II . 740 .177 .042 .096 .158 .186 .027 .003 .017 .010 

05 44.77 13.13 3.83· 6.34 12.66 9.98 1. 87 1. 68 1.19 1.05 2.54 0.66 C02 0.08 99.78 
SO a none 1 

A 2. II • 746 .129 .024 .088 . 317 .179 .030 .018 .032 .005 

06 47.72 18.4!) 0.68 4.54 12.88 11.59 2.81 0.41 '1.30 0.24 0.04 trace COs none 100.76 2.916 
Cl trace 1 
SrO trace 

A 2. II • 795 .181 .004 .063 .322 . 207 .045 .004 .003 - - LisO trace 

1 07 50.64 14.92 4.99 9.21 6.64 8.53 2.23 0.55 1.06 1.43 0.42 SOa 0.19 100.81 3.043 

A 2. II .844 .146 .031 .128 .166 .152 .035 .006 .018 .003 

I 

1 08 50.62 16.09 0.85 7.21 13.11 8.50 1. 52 0.64 1. 33 0.43 trace SOa 0.15 100..45 2.993 

A 3.III .844 .158 .005 .100 .328 .152 .024 .007 .005 -

1 09 48.68 18.46 1. 23 2.83 11.24 14.01 1. 09 0.75 1.37 trace 0.08 SOa 0.35 100.09 2.932 

A 3. III .811 . 181 .008 .039 • 281 .250 .018 .008 - -

1 10 -l9.32 18. 50 0.·89 5.57 7.94 12.30 2.02 0.94 1. 96 0.38 trace SO a 0.20 100.02 2.928 

A 2. II .822 .181 .006 .078 .199 • 220 .. 032 .010 .005 -

1 11 46.43 13.62 1. 16 9.08 15. 15 8.60 1. 88 0.84 2.36 1. 04 0.22 BOa 0.17 100.55 3.041 

A2. II • 774 .134 .007 .126 . 379 .154 ;031 .009 .013 .002 

12 45.82 17.63 2.01 6. 20 13.53 10.94 1.34 0.72 1.41 0.38 0.08 80s 0.13 100. 11 2.994 

A 2. II . 764 .173 .013 . 086 .338 .195 .022 .008 . 005 - (100. 19) 
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ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG 4-5. PRESODIC. AUVERGNOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-
97 III.5.4.( 4)5. Q 1.68 di 10.73 Near Laanila, N. Sahlbom. V. Hackman, TraJiP· · 

2.1.2.3. or 2.22 by 27.21 Enare, B. C. G. Fin., No.15, ( 'abase). ab 16.77 mt 6.50 
an 27.24 n 4. 26 Finland. p. 69, 1905. 

ap 3. 70 

98 11III.5.4.115. Q 2.40 di 9.91 Bura Frankenstein, G. Butzbach. G. Klemm, Odinite. 
2.1.2.2. or 1. 67 by 25.98 0 enwald. Nb. Ver. Erdk. ab 18.34 mt 4.87 

an 33.36 il 1.06 (4), XXVII, 
ap 0.67 p. 25, 1906. 

99 "IIL5.4.115. Q 3.00 di 1.11 Frankenstein, G. Butzbach. G. Klemm, Odinite. 
2.1.1.2. or 1. 67 by 31.69 Odenwald. Nb. Ver. Erdk. ab 15.20 mt 4.41 

an 37.81 il 1. 52 (4), XXVII, 
ap 1.68 p. 25, 1906. 

100 11III.5.114.( 4)5. or 3.34 di 15.55 Near Ober Ram- K. M. Jene. G. Klemm, Diorite. 
2.1.2.3. ab 23.06 by 17.54 stadt, Odenwald. Nb. Ver. Erdk. an 30.86 mt 4.41 

il 2. 74 (4), XXVII, 
ap 0.34 p. 25, 1906. 

101 III(IV).5(6).'14.4. or 5. 56 di 22.54 Platzerku bpe, M. Dittrich. J. Soellner, Hornblende 
2.3.2.2.0 ab 6.29 ol 24.06 Rhonge uge. N.J. B. B., XXIV, basalt. an 21.13 mt 6. 73 

no 4. 26 il 4.56 p. 515, 1907. 
ap 1.01 

102 III.5.4.115. Q 0.60 di 23.01 Klein-Zimmer, K. M. Jene. G. Klemm, Diorite. 
1.1.2.3. or 1. 67 hy 17.24 Hesse. Erl. G. Kt. Hes., ab 17.82 mt 2.55 

an 34.75 il 1. 52 Bl. Messel, 
p. 8, 1910. 

103 III.5.4.114. or 9.45 di 16.35 0 ber-A bsteinach, Surv.lab. G. Klemm, Diorite. 
2.2.2.3. ab 17.29 ~f1g:~ Hesse. Erl. G. Kt. Hes., an 26.97 

mt 4.18 Bl. Birkenau, 
n 2.43 p. 26, 1905. 
ap 1.34 

104 (II)III.115.411 -~'5. Q 4.14 di 1. 33 Waschenbach, Stadler. G. Klemm, Gabbro. 
3.1.2.3. or 1. 67 by 20.05 Bl. Rossdorf, Erl. G. Kt. Hes., ab 14.15 mt 9. 74 

an40.87 n 2.58 Hesse. Bl. Rossdorf, 
ap 3.36 p. 29, 1912. 

105 III.5.(3)4.(3)4. or 10.01 di 17.72 Londorf, K. M. Jene. W. Schottler, Basalt. 
2.3.2.2. ab 15.72 ol 19.56 Giessen, Abh. G. L.-A. an22.52 mt 5.57 

il 4.86 Hesse. Darm., IV (3), 
ap 1.68 p. 460, 1908 . . 

106 11III.511 .4.115. or 2.22 di 16.55 Hohenberg, P. Jannasch. F. Rinne, Olivine Jnclusion in 
1.3.2.2. ab 15.20 ol 22.65 n. Biihne, Sb. Pr. Ak. W., gabbro. basalt. an 36.70 mt 0.93 

no 4.54 il 0.46 Westphalia. 1891, p. 980. In W. T., p. 335. 

107 "III.( 4)5.4.4(5). Q 6.36 di 8.37 Klein Rabental, Fischer. 0. H. Erdmannsdorfer, Gabbro. Inclusion in 
2.1.2.3. or 3.34 hy 22.94 Brocken, Harz. Jb. Pr. G. L.-A., granite. ab 18.34 mt 7.19 

an 29.19 il 2. 74 xxyii, p. 365, 1906. 
ap 1.01 

108 III.5.4.4.0. or 3.89 di 5.56 · Molkenhaus, Kliiss. 0. H. Erdmannsdorfer, Mica norite. ab 12.58 ~l 3l·~ 1.2.1..2. an35.31 Brocken, Harz. Jb. Pr. G. 1.~.-A., 
mt 1.16 XXVII, p. 366, 1906. 
il. o. 76 

109 11III.5.4(5).4. or 4.45 di 20.81 Baste, Eyme. 0. H. Erdmannsdorfer, Norite. ab 9.43 ~r ~:fg 1.2.2.1. an 43.09 Brocken, Harz. Jb. Pr. G. L.-A., 
mt 1. 86 XXVII, p. 367, 1906. 

110 (II)III.5.4.4. or 5.56 di 18.17 Radautal, Kliisa. 0. H. Erdmannsdorfer, Augite ab 16.77 ~r ~:~~ 1.2.2.2. an38. 64 Brocken, Harz. Jb. Pr. G. L.-A., norite. 
mt 1.39 XXVII,p.365, 1906. 
il 0. 76 

111 III.5.4.4.0 or 5.00 di 11.83 Molkenhaus, I Fischer. 0. H. ErdmanJ;lSdorfer, Olivine ab 16.24 ~r ~:~~ 1.114.1.2. an 26.13 Brocken, Harz. Jb. Pr. G. L.-A., gabbro. 
mt 1.62 XXVII, p. 368, 1906. il 1.98 
ap 0.67 

112 11III.5.411.4. or 4. 45 di 11.52 Radautal, Eyme. 0. H. Erdmannsdorfer, Olivine. abl1.53 ~r 2tf& 1.3.1.2. an 39.75 Brocken, Harz. Jb. Pr. G. L.-A., no rite. 
mt 3.02 XXVII, p. 369, 1906. n 0. 76 
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CLASS III. SALFEMANE-Continued. 

RANG 4. DOCALCIC. AUVERGNASE-Continued. 

No. Si02 Al20 3 FezOa FeO MgO . CaO NazO KzO H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp. !,rr . 
--- ---------------------------

113 44.57 13.06 6.84 17.90 6. 53 6.29 1.60 0.45 1.03 1. 87 0.65 C02 
SOa 

trace 100. 79 2.996 
trace 

A2. II • 743 .128 .043 . 249 .163 .113 .026 .005 . 023 .005 

114 45.34 19.35 1. 35 8.79 10.84 9.45 2.66 0.60 l. 15 1. 20 100.73 

A3. III • 756 .190 . 009 .122 • 271 .169 .043 .006 . 015 

115 44. 16 12.96 8.07 3. 10 10.83 12 .. 26 1. 92 0.72 2.41 0. 46 2.06 1. 03 99.98 2.!)6.5 

A2. II • 736 .127 .050 .043 . 271 . 219 .031 .008 . 026 •. 007 -

116 46. 14 14. 74 6.45 4.72 8.81 10.57 2. 88\ 0.61 1. 84 1. 77 0. 71 99. 23 

A2. III • 769 .145 .040 .065 • 220 .189 .047 .007 ·'"I . 005 

117 48. 87 16. 24 5.30 5.21 7.65 8.92 3.03 0.96 2.20 0. 82 0.31 99.51 

A2. II .815 .159 .033 .072 .191. .159 .048 .010 • 010 .002 

118 48.60 16.33 3.08 5. 72 7.55 9.07 3. 13 0.51 2.67 0.05 2.59 0.34 0.17 99.81 2.99 

A2. II .810 .160 .019 .079 .189 .163 .050 .005 .032 ,002 .002 

119 39.84 19. 71 7.73 8.89 7.33 13.52 1.59 0.53 0.86 0.08 trace trace 100.08 3.182 

A3. III .664 .193 .049 .124 .183 .241 .026 .0061 .001 - -
120 48.84 14. 62 2.08 9.00 7.15 9.33 2.86 0.89 0.49 0.07 3.57 0.36 0.04 C02 none 99.89 

Zr02 none 
SOa 0. 05 

A1. I .814 .143 • 013 .125 .179 .166 .045 .010 ;045 .003 - Cl 0.42 
NiO 0.08 
BaO none 
SrO 0.04 
CuO none 

121 51.73 17.52 1.11 3.84 10.02 13.36 1.61 0.48 0.34 0.24 trace trace 100.25 

A3. III .862 .172 .007 .053 '.250 .239 .026 .005 .003 - -

122 48.55 14.69 ·2.92 9.60 5.88 10.68 2.40 0.56 2.41 1. 40 0.47 99.67 

A2. II .809 .144 .018 .133 .147' .191 .039 .006 . 018 .007 

123 50.52 14.84 1. 02 9.20 7.80 11.92 2.20 . 0.47 1. 60 0.66 100.23 

A3.ill .942 .146 .006 .128 .195 • 213 .035 .005 .008 

124 49.76 14.60 l. 89 11.44 '5:43 11.04 2.38 0.51 1. 77 l. 70 100.52 
I 

A3. III .829 .143 .012 .159 .136 .197 .039 .006 .021 

125 49.40 17.00 3.05 9.25 5.'04:. 11.20 2.05 0.51 2.20 1. 08 100.78 

A3.m .823 .167 .019 .129 .126 .200 .033 .006 .014 

126 47.68 11.43 0.16 8.90 14.81 12.48 l. 01 0.52 2.22 0.59 0.07 99.87 

A2. II • 795 .112 .001 .124 . 370 .223 .016 .006 .007 .001 

127 47.48 12.00 4.86 8.73 9.89 11.02 2.32 0.48 2.16 0. 79 99.73 

A3. III . 791 .118 .030 .121 . 247 .196 .037 .005 .010 
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ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG 4-5. J~RESODIC. AUVERGNOSE-Continucd. 

No. Symbol. Norm: Locality. Analyst. Reference. Rock name. Remarks . 

-- .. - -- . . - c 

ll.3 III.5.4.411• Q 1. 04 hy 40.46 Kunstmannstal, Steffen. 0. H. Erdmannsdorfer, Olivine Norm and 
2.1.1.2. or 2. 78 mt 9.98 n. Harzburg, Jb. Pr. G. L.-A., gabbro. mode. au 13.62 il 3.50 

an 26.97 np 1.68 Brocken, Harz. XXVII, p. 367, 1906. 
I " 

lJ.4 (II)I:U:.5.4.(4)5. or 3.34 di 6. 27 Schluckenau, C. v. John, C. v. John, Gabbro. Inclusion in 
ab 16.50 ol 26.78 .1..1-.1.2. an 39.20 mt; 2.09 Bohemia. Jb. G. R.-A., Wien, basalt . 
no 3. 27 il 2. 28 LI, p. 150, 1913. 

115 , III.5.4.4.0 or 4. 45 di 23.33 Do bern berg, R. Pfohl. J. E. Hibsch, Leucite LeuCite is nb 16.24 ~{ ~:~~ 2.!2.2.2. nn 24.46 n. Tetschen, T. M. P.M., XV, basalt. analcite? 
mt 8.94 Bohemia. p. 255, 1896. In W. T., p. 461 
il a.95 
hm 5.23 
ap 2.35 

116 III.5.(3)4.( 4)5. or 3.89 di 17.53 Rekettyes, K. Emszt. J. Vitalis, Limburgite. ah 24.63 ~{ ~:~ 2.2.2.2. an 25.30 Lake Balaton, Erf. Bal. Sees., I (1), 
mt 9. 28 Hungary. No. 2, p. 85, 1911. 
H 3.34 
np 1. 68 

117 (Il)III.5.(3)4.4". or 5.56 dl 11.24 Fitz am Berg, .C. v. John. C. v. John, Diabase. In W. T., p. 335. ab 25.15 ~{ lt~: 2.1.2.2. an 28.08 Salz kammergut, Jb. G. R.7A. Wien, 
mt 7.66 Tyrol. XLIX, p. 254, 1899. 
ll 1. 52 
ap o. 67 

:us "1II.5.114. 115. or 2. 78 dl 11.31 Isla Persa, L. Hezner. U. Grubenmann, Gabbro-ab 26.20 ~( 1f:~~ 2.1.2.2. fLJ1 29.19 Bernina District, pers. com. diorite. 
mt 4. 41 Switzerland. 
il 4. 86 
np 0. 67 

:t]!) I:U.5(G).4l'.4. or 3.34 dl 18.11 Pavone, M. Dittrich. F. R. van Horn, Hornblende Ti02 low? 
2.8.2.8. ab 0.52 ol 13.93 n. Ivrea, 'f. M.P. M., XVII, gabbro. In W. T., p. 347 lin 44.76 mt 11.37 

no 6.82 il 0.15 Piedmont. 0 p. 414, 1898. 

120 III.5. (3)4.4. Q 1. 44 di 13.90 Monte Ponente, H. S. ·washing~ H. S. Washington, Basalt. 
2.1.2.8. or 5.56 hy 20.03 Linosa Island. ton. J. G., XVI, ab 20.44 mt 3.02 

an 26.13 il 6. 84 p. 17, 1908. 
ap 1. 01 

121 III.5.4.4". Q. 0.30 di 21.62 Kivakka, G. Aminoff. V. Hackman, Diabase. 
1.1.2.2. or 2. 78 lly 20.16 Oulangansuu, B. G. G. Fin,, ab 13.62 mt 1. 62 

n.n39. 20 il 0.46. Karelia, Russia. No. 15, p. 58, 1905. 

122 III.5. 114.4(5). or 3. 34 di 21.09 Mount Pae, F. Tegengren. W. Ramsa)t Diabase. 
2.1.2.8. ab 20.44 ~( 1J.·5~ Kanin Peninsula, Fennia, . .:·xxi, an 27.52 

mt 4.18 Russia. No. 4, p. 24, 1911. 
il 2. 74 

123 III.5.4.(4)5. or 2. 78 di 24.36 Kwarkouche, Not stated. Duparc, Pearce, and Diabase. 
ab 18.34 ~( 1:.-~~ 1.1.2.8. an 29.47 Wichera, North Tikanovitch, 

mt 1. 39 Ural Mountains. Oural Nord, III, 
il 1. 22 p. 66, 1909. 

124 III.5. 114.4(5). Q 0.12 di 22.82 Pelia River, Not stated. Duparc, Pearce, and Diabase. or 3. 34 hy 18.80 
2.1.2.8. ab 20.44 mt 2. 78 Wichera, North 'l'ickanovitch, 

an 27.24 i1 3.19 Ural Mountains. Oural Nord, III, 
p. 67, 1909. 

125 "1H.5.4.4(5). Q 2.34 di 16.54 Near Kwarkouche, Not stated. Duparc, Pearce, and Diabase. or 3. 34 hy 17.08 
2.1.2.8. ab 17.29 mt 4. 41 \Vichera, North Tickanovitch, 

an35.58 il 2.13 Ural Mountains. Oural Nord, III, 
p. 66, 1909. 

126 III(IV).5.4.4. or 3.34 di 29.75 Tagil District, Not stated. Duparc and Pamfil, Olivine ab 8.38 ~r2t~ 1.2.2.2. an25.02 Ural Mountains. B. Soc. Min. Fr., gabbro. 
mt 0.2.'J XXXIII, p. 358, 
il 1. 06 1910. 

127 III.5.4.(4)5. or 2. 78 dl 26.88 Kamenouch ki, Not stated. Duparc and Pamfil, Issite (felcl- AlsCI in ab 19.39 lly 9.30 
2.2.2.2. an 21.13 ol 9.47 South Ural B. Soc. :Min. Fr., spathic C. R., CLI; 

mt 6.96 Mo_untains. XXXIII, p·. 366, horn blend- p. 1137' 1910. 
il 1. 52 1910. ite). 
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No .. Si02 AJ20a Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P:Ps MnO Inclusive. Sum. Sp.gr. 

-----.------- ----- --------
·~ 

128 45.30 13.40 7.25 6.26 1.1.53 10.34 2.17 0.23 0.18 2.50 0.39 0.34 99.89 

A2. II . 755 .131 .045 .087 . 288 .184 .037 .002 .031 .003 .005 

:!.29 44.06 15.10 5.23 7.93 9.84 12.56 2.20 0.93 0.30 1. 80 0.53 0.36 100.84 

A2. II . 734 .148 .032 .110 . 246 . 224 .035 .010 .023 .004 .005 

130 45.04 16.41 6.02 7.30 3.93 11.42 3.09 0.93 1. 41 3.67 0.47 C02 0.36 100.18 3.003 
I s 0.13 

A2. II . 751 .161 .038 .101 .098' .204 .050 .010 .046 I ,003 

131 44.50 13.23 4.11 7.76 13.19 11.20 1. 69 0.74 1. 36 1.72 0.22 trace C02 0.36 100.18 3.072 
80s trace 
s 0.10 

A2. II . 742 .130 .026 .108 .330 .200 .027 .008 .022 .002 -

" 
132 43.30 14.07 5.53 7.17 9.62 10.87 2.41 1.12 2.52 2.83 0.65 s 0.10 100.19 2.997 

A2. II • 722 .138 .034 .100 . 241 .195 .039 ;012 .035 .005 

133 42.39 '15. 77 5.89 8.66 7.44 9.40 2.05 1.24 3.55 2.61 0.78 s trace 99.78 2.967 

A2. II . 707 .155 .037 .120 .186 .168 .033 .013 .033 .006 

134 41.96 15.85 7.64 7.24 8.45 9.54 2.05 1.17 3.07 2.16 0.88 s 0.02 100.03 2.902 

A2. II . 699 .155 .048 .100 . 211 .170 .033 .013 .027 .006 

135 41.. 43 13.18 6.95 7.31 11.. 91 10. 74 1. 60 0. 93 2. 15 2.67 0.66 s 0.05 99.65 3.043 

A2. II .691 .128 .044 . 101 .298 .192 .026 .010 .033 . 005 

136 42.08 16.04 5.93 8.75 6.95 12.66 1. 88 0.93 2.76 2.26 0.34 0.32 100.90 

A2. III . 701 .157 .037 .122 .174 .226 .030 .010 .028 .002 .005 

137 53.30 15.11 2.40 6.66 6.05 9.55 2.68 0.94 1. 61 1.21 0.08 0.07 99.66 

A2.1I .888 .148 .015 .093 .151 .171 .044 .010 .015 .001 .001 

138 52.80 13.40 1.80 7.38 9.30 11.05 2.16 1.01 0.70 1.20 0.10 100.90 

B2. III .860 .131 .011 .103 .233 .197 .035 .on .015 .001 

139 51.30 17.80 1.29 3.35 10. 10 12.90 1.53 0.27 n. d. 0.27 0.30 99. 11 

B?2.m .855 .174 .008 .047 .253 .230 .024 .003 .003 .002 (100.11) 

140 51.21 12.36 3.29 6.16 13.26 10.66 1. 60 0.41 0.36 0.14 0.70 0.11 100.26 

A2. II .854 .121 .021 .086 .332 .190 .026 .004 .009 .001 

141 50.20 10.71 2.55 6.60 16.20 10. 10 1. 71 0.71 0.60 0.71 0.09 ,0.18 Cr20a o. 09 100.45 

A2.1I .837 .105 . 016 .092 .405 .180 .027 
I 

.008 .009 .001 .002 (100. 46) 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
128 111.5.4.5.0 or 1.11 dl 17.87 Punta Delgada, C. v .. John. C. v. John, Basalt. In W. T., p. 337. ab 19.39 ~rv·~~ 2.2.2.2. an 25.58 San :Miguel, Jb. G. R.-A. Wien, 

mt10.44 Azores. XLVI, p. 291, 1896. 
it 4. 71 
ap 1. 01 

129 Ill.511.4.4. or 5.56 dl 24.03 Punta Delgada, C. v. John. C. v. John, Basalt. In W. T., p. 337 ab 11.00 ol 15.08 
2.8.2.2.' an 28.63 mt 7.42 San Miguel, Jb. G. R.-A. Wien, 

ne 3.98 il 5.30 Azores. XL VI, p. 291, 1,896. 
ap 1. 34 

1BO (II )III.5.(3) 4.411• 
or 5.56 dl 20.54 Ribeiradas Eyme. C. GlSel, Essexite. nb 2S.15 ol 1. 64 

9.1.2.8. an 28.08 mt R. 82 Voltas, Z ... G. G., LXIV., 
ne 0.57 il 6.99 Madeira. p. 399, 1912. . 

ap 1.01 

1B1 III.5.4.4.0 or 4. 45 di 21.65 Barranco del Eyme. C. Gagel, Essexite. ab 14. 15 ol 21.58 
2.9.2.2. un 26.41 mt 6.03 Almendrero, Z. D. G •. G., LXIV, 

il 3.34 I.-a Palma Cal- p. 399, 1912. ' ap 0.67 dera, Madeira. 

182 III.5. (3)4.4. or 6. 67 dl 19.98 Hibeira Frio, Eyme. C. Ga~el, Basalt. ub 16.24 ol 13.34 
2.8.2.2. an 24.19 mt 7.89 Madeira. Z. . G. G., .LXIV, 

ne 2.27 il 5.32 p. 429, 1912. 
ap 1.68 

133 11lll.5.4.4. or 7.23 di 8.68 'chapanna, . Eyme. C. Gagel, Trachy-ub 17. 2<J ~r ~:~~ 2.2.2.8. an 30.30 north Funchal, Z. D. G. G., LXIV, dolerite. 
mt 8.58 Madeira. p. 42~, 1912. it 5.02 
np ·2.02 

:184 11III.5.4.4. or 7. 23 dl 8.99 Eira de Serrado, Eyme. C. Gagel, Trachy-ab17.29 ~r 1g:~g 9 .. 9.2.2. an30.30 Madeira. Z. D. G. G., LXIV, dolerite. 
mtll.14 p. 429, 1912. 
ll 4.10 
np 2.02 

185 Ill.5.4.4.0 or 5.5(1 dl 18.12 Calheta, Eyme. C. Gagel, Trachy-
nb 1:1.(12 h{ 1.13 2 .. ~.~.2. an 25.58 0 16.50 Madeira. , Z. D. G. G., LXIV, dolerite. 

mt10.21 p. 429, 1912. 
\ il 5.02 

ap 1. 68 

13(1 lll.5.4.4:0 or 5.5(1 dl 22.93 1\findello, C. v. John. C. v. John, Basalt. In W. T., p. 337. 
2.2.2.8. ab 9.9U ol 10.47 Sao Vicente, Jb. G. R.-A. Wien, 1\ll 32.53 mt 8.58 

no 3.12 ll 4.26 Cape Verde XLVI, p. 285,1896. 
ap 0. 67 Islands.· 

137 (II)III.115.(3)4.4. Q 5.22 dl1(i.68 Conacry-Niger Pisani. A. Lacrpix, Quartz Also in B. Soc. 
2.1.2.8. or 5. 56 hy15.44 Railway, French N. Arch. Mus., III, diabase. Fr. Min., ab 23.06 mt 3.48 

an 26.13 ll 2. 28 Guinea. p. 114, 1911. XXXV, 
np 0.34 p. 32, 1912. 

138 III.5.(3)4.4. or 6.12 dl 24.40 Kilometer 177, Pisani. A. Lacroix, ; Hy_persthene Also in B. Soc: 
1.1.2.2. ah 18.34 ~r 28:~ Conakry-Niger N. Arch. Mus., III, dtabase. Fr. Min., an 23.63 

mt 2.55 Railway, French p. 114, 1911. XXXV, 
il 2.28 Guinea. p. 32, 1912. 
ap 0.34 

laH III.5.4".( 4)5. Q 2.04 di 16.71 Kakoulima, Pisani. A. Lacroix, Gabbro. Summation? 
1.1.2.2. or 1. 67 hy 22.16 French G~tine~. N. Arch. Mus., III, Also in B. Soc. ab 12.1}8 mt 1. 86 

an 40.87 il 0.46 p. 144, 1911. Fr. Min., 
np 0.67 XXXV, 

p. 32, 1912. 

140 Ill11 .5.4 .4(5). Q 0.48 di 21.19 ·Mount Bougourou, Boiteau .. A. Lacroix, Olivine 
·1.1.2.2. or 2. 22 }ly 30.54 French Guinea. pers. com. diabase. ab 13.62 mt 4.87 

an 25.30 jJ 1.37 
ap 0.34 

141 III(IV) .5.114.4. or 4. 45 dl 23.62 Kilometer 110.5, Pisani. A. Lacroix, Olivine Also in B. Soc. 
1.:t.2.2. 1\b 14.15 ~r :::~~ ·Conakry-Niger N. Arch. Mus., III, diabase. Fr. Min., 1\ll 1\l. 46 

mt 3. 71 Railway, French p. 114, 1911. XXXV, 
il 1.37 Guinea. p. 32, 1912. 
1\ 0.34 p 

·, 
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142 . 4&75 1&05 L10 7.53 17~20 ~15 1.54 ~45 . ~27 0. 20 0. 11 100.40· 

A2. II . 779 . 157 . 1.57 . 104 ·. 430 . 164 . 025 . 005 . 003 . 001 (100. 49) 

143 '47. 87 16. 60 5.84 4. 52 2. 15 ' 0. 37 1. 65 2. 28 o. 'o8 o. n C02 0. 20 . 100.00 

A2. II . 796 .163 . 036 . 063 . 1.96 . 188 . 035 . 004 .. 029 . 002 

l-:14 49. 95 15. 52 3. 88 9. 91 5. 42 9. 53 2. 01 1. 22 0. 53 0. 36 1..53 0. 4.8 100.44 

A2. II . 833 .152 . 024 . 138 . 136 .170 . 032 . 013 :019 . 003 

145 47.06 15.03 2.46 8.65 7.27 9.88 2.38 1.28 2.12 1.07 2.25 0.34 99. 79 

A2. II . 784 .147 . 015 . 120 . ~82 . 177 .039 . 014 .. 028 . 002 

146 46. 30 18. 48 .1. 66 5. 63 10. 13 13. 51 2. 18 0. 26 0. 99 0. 21 0. 70 0. 09 100. 14 

A2. II . 772 .181 . 010 . 078 . 253 . 241 .035 .003 . 009 (100.17) 

147 45. 40 18. 60 0. 77 6. 70 7. 45 13. 20 2. 31 1. 25 1. 00 2.82 99.50 

A3. III • 757 .182 . 005 . 093 .. 186 . . 236 . 037 • 013 . 035 

148 43. 39 13. 86 2. 71 9. 54 9. 82 11. 98 2. 23 1. 14 1. 55 0. 20 3. 42 0. 58 100.lli 

A2. II . 723 .136 . 017 .132 .246 .214 . 035 . 012 . 043 . 004 

149 43. 09 16. 46 4. 59 6. 18 . 8. 34 12. 87 1. 36 0. 82 1. 47 1. 04 3. 31 0. 39 99.92 

A2. II .718 . 161 .029 . 086 . 209 . 230 .022 . 009 . 043 . 003 

150 42. 54 14. 37 3. 13 9. 01 9. 12 .12. 42 2. 06 1. 06 2.15 ·o. 34 3. 31 o. 50 100.21 

A2. II . 709 .141 • 019 . 126 . 228 . 221 . 033 . 012 . 043 . 004 (100. 18) 

151 48. 68 15. 70 1. 81 9. 75 6. 08 11. 64 2. 32 0. 88 0. 10 2. 68 0. 4G 100.10 

A2.ll • 811 .154 .011 • 136 . 152 • 208 .037 .009 ' . 034 . 003 

152 48. 64 14. 13 3. 01 s:92 7. 01 12. 34 2. 25 o. s1 o. os 2. 61 0. 35 100.15 

A2.'II .811 .138 .019 .124 .175 .220 .036 .009 . 033 . 003 

153 48. 52 14. 28 2. 06 9. 60 7. 03 12. 54 2. 40 0. 80 n. d. 2. 71 0.·29 100.23 

A2. II .809 .140 • 013 • 133 • 176 • 224 .039 . 009 . 034 . 002 

154 48. 41 14. 82 1. 72 9. 83 7. 11 12. 02 2. 16 0. 85 n. d. 2. 87 0. 39 100.18 

A2. II .807 .145 .011 .136 . i78 • 214 .035 .009 • 036 . 003 

155 48. 26 14. 74 2. 49 8. 95 6~ 76 12. 39 2. 38 0. 90 0. 15 2. 81 0. 44 100.27 

A2. U .804 .145 • 016 • 125 . 169 . 221 . • 039 .010 • 045 . 003 
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142 :r:n:.5AA11

• or 2. 78 di 7. 53 Sokotoro, Pisani. A. Lacroix, Olivine Al~OJincorrect 
. 1.4-.1.2. ab 13.10 ~f' 3~:1~ l~rench Guinea .. N. Arch. Mus., III, gabbro . m . Soc. Fr. an 35.31 

mt 1. 62 p. ll~, 19ll. Min., XXXV, 
il 0.46 p. 32, 1912. 
ap 0.34 

143 11III.5.4.(4)5. Q 3.42 di 13.82 Mount Bu handjida, M. ·Dittrich. W. Edlinger, Gabbro. 
2.1.2.2. or 2.22 hy 12.93 Adamawa, In. Diss. Erl., ab 18.34 mt 8.35 

an 34.47 il 4. 41 Kamerun. p. 79, 1908. 

144 11III. 115.4.4. Q 3.90 di 12.15 Tanilehy, Boiteau. A. Lacroix, Labradorite 
2 . .1.2.8. or 7.23 by 20.14 Sakalave Dis- C. R., CLVII, (basa.lt). "' ab 16.77 mt 5. 57 

an 29.75 il 2.89 triet, Madagascar. p. 20, 1913 .. 
ap 1.01 

145 III.5.(3)4.4. or 7. 78 di 17.16 Bersevo, Boiteau. A. Lacroix, Basalt. 
2.2.2.8. ab 20.44 ~{ ~:~ Sakahwe Dis- C. R., CLVII, an 26.13 

mt 3.48 trict? Madagascar. p. 20, 1913. 
i1 4.26 
ap 0.67 

146 11III.5.4.115. or ]. 67 di 21.78 _Mount Fonjay, Boiteau. A. Lacroix, Gabbro. 
1.8.2.2. ab 12.58 ol 16.26 Sakalave Dis- C. R., CLVII, an 39.75 mt 2.32 

no 3.12 il 1. 37 trict, Madagascar. p. 14, 1913. 

147 11IIl.5(G).4.4. or 7. 23 dl 23.20 Nosy Komba, Pisaill. A. Lacroix, Olivine 
2.2.2.2. ab s.tl2 ol 10.41 Madaga.scar. Mat. Min. Mad., I, gabbro. an 36.70 mt 1.16 

110 5.82 il 5.32 p. 13,1902. 

148 III.5(6).(3)4.4. or 6.67 di 25.02 Katsaoka, Boiteau. A. Lacroix, Ba.sa.Jt. 
2.8.2.2. ab 9. 9G ol 15.89 Ankaratra, C. R., CLVI, an 24.74 mt 3.94 

ne 4.54 il 6.54 .Madagasca1·. p. 177, 1913 .. 
np 1.34 

149 III.5.4.4.0 or 5.00 di 19.60 Tsiafakafo, Boiteau. A. Lacroix, Basalt. 
2.2.2.2. ab 11.53 hr 5. 20 Ankaratra, C. R., CINI, an 36.14 of 5.93 

mt 6. 73 Madagascar. p. 177, 1913. 
il 6. 54 
ap 1. 01 

150 III.5(6).114.4. or 6. 67 di 24.99 Amboclivahita, Boiteau. A. Lacroix, Basalt. 
2.2.2.2. 1\b 8.38 ol 14.05 Madagascar. pers. com. an 26.69 mt 4.41 

ne 4.83 il G. 54 
ap 1.34 

151 III.5.4.4.0 or 5.00 di 20.56 Reun.io'n Island. Boiteau. A .. Lacroix, Basalt. Glassr bomb. 
2.1.2.8. ab 19.39 ~{ I~J~ C. R., CLIV, 1Ul30.02 

mt 2. 55 p. 253, 1912. 
il 5.17 
ap I. 01 

152 III.5. 114.4. or 5.00 di 26.36 Lava of 1909, Boiteau. I A .. Lacroix, Basalt. 
2.1.2.9. 

ab 18. SG ~f' 1;.-;g Plaine des C. R., CLIV, au25. 85 
mt 4. 41 Osmondes, p. 253, 1912. 
il 5.02 Reunion Island. 
ap 1.01 

(' 

153 III.5.(3)4.4. or 5.00 di 28.31 Enclos Fouque, Boiteau. A. Lacroix, Basalt. 
2.£.2.8. 

ab 20.44 hy 4.08 Reunion Island. C. R., CLIV, au25. 58 of 8.05 
mt 3.02 p. 253, 1912. 
il 5.17 
ap o. 67 

154 III.5.4.4.0 01' 5.00 di 23.34 Lava of 1909, Boiteau. A. Lacroix, Basalt. ab 18.34 ~r 11:~~ Plaine de C. R., CLIV, £.1.2.8. au28.08 
mt 2. 55 Osmoncles, p. 253, 1912. 
il 5.47 Reunion Island. 
ap _1. 01 

155 III.5. 114.4. or 5.56 di 25.86 Lava of 1863, Boiteau.. A. Lacroix, Basalt. 
2.2.2.9. 

ab 20.44 ~r ~:~~ Reunion Island. C. R., CLIV, an 26.97 
mt 3. 71 p. 253, 1912. I 

il ().84 
ap 1.01 
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156 47.97 14.57 1. 90 9.65 7.03 12.23 2.25 0.94 0.09 2.87 0.34 99.84 

A2. II .800 .143 .012 .134 .176 .218 .036 .010 .036 .002 

I ' 
157 47.70 14.84 1. 77 9.89 8.33 11.88 2.06 0.93 n. d. 2.40 0.37 100.17 

\ 

A2.11 • 795 .146 .011 .138 • 208 .213 .033 .010 .030 . 003 

158 47.63 14.83 3.13 8.48 6.77 13.04 2.26 1.04 0.08 2.81 0.28 100.35 -
A2.l1 • 794 .145 .020 .118 .169 . 233 .036 .011 .035 .002 

159 46.91 13.30 2.14 9.56 9.19 11.39 '1.84 0.92 1.44 2.75 0.36 99.80 

A2. II . 782 .130 .013 .133 .230 . 204 . 030 .010 :.034 .003 

160 46.77 14.55 1. 94 6. 70 12.74 13.34 1.47 0.54 0.74 1.46 0.18 100.43 

A2. n . 780 .143 . 012 .093 . 319 . 238 .024 .006 .018 .001 

161 45.36 13.56 1. 88 7.34 14. 58 14. 17 1. 01 0.20 1. 18 0. 74 0.04 100.06 

A2. II • 756 .133 . 012 .102 .365 . 254 .016 .002 .009 -

162 44.73 13.30 5.42 6.95 9. 12 14. 16 1. 66 0.60 1.71 2.49 0.16 100.30 

A2. II • 746 .130 .C34 .097 . 228 . 253 .027 .006 . 031 . 001 

163 43.28 13.58 5.43 8.03 7.63 13.19 2.04 0.66 1. 82 3.81 0.41 99.88 

A2. II . 721 .133 .·034 .111 . 191 . 236 .033 .007 .048 .oo3 (99. 86) 

64 49.72 16.84 2. 77 9.34 6. 62 9.88 1. 83 0.68 0.62 o. 13 ~.63 0.07 0.26 NiO 0.09 100.48 
BaO trace 1 

A 2. II .829 .165 . 017 .130 .166 .177 .030 .007 .020 - .004 

165 51.32 16.84 0.65' 12. 14 4.22 10. 85 1.52 0.41 1. 00 1.01 0.29 ZrOt trace 100.25 

A 2. II .855 .165 .004 .168 .106 .. 194 .024 .004 .013 .004 

1 66 51.13 17.75 0.95 11.58 4.40 10.83 l. 30 0.36 0.95 ... 1.01 trace 0.25 100.51 

A 2. II .852 .174 • 006 .161 .110 .193 .021 .004 .013 - .004 

l 67 49.08 17.83 0.73 5.38 9.05 12.63 2.47 0.51 1. 56 0.22 0.65 0.05 100. 16 2.81 

A2.11 . 816 .175 . 005 .075 . 226 . 225 .040 .050 .008 --

168 50.24 16.59 2. 72 8.35 5. 14 8.70 3.54 0.40 1. 84· 1. 02 0.72 0.41 0.29 99.96 2.87 

A 2. II .837 .163 . 017 .116 .129 .155 .057 .004 . 009 .003 .004 

l 69 48. 96 16.58 1. 95 8.62 7.97 8.75 3.()8 0.91 l. 18 0.66 0.81 0.34 0. 14 99.95 2.87 

A 2. II . 816 .163 .012 .119 .199 .156 .050 .010 .010 .002 .002 

70 50.09 11.31 l. 91 3.09 13.83 15.63 1.92 trace 1. 06 0.61 0.95 0.06 COs 0.16 100.83 
Cr20a 0.21 

1 

A 2. n . 835 . 111 . 012 . 043 . 346 . 279 . 031 - .012 0.01 



SUPERIOR ANALYSES OF FRESH ROCKS. III.5.4.4-i.l. 661 

ORDER 5. PERFELIC. GALLARE-Continued. 
I • 

SUBRANG 4-5. PRESODIC. AUVERGNOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. · Reference. Rock name. Remarks. 

-- -
156 1!!.5."4.4. or 5.56 dl 25.84 Enclos Fouque, Boiteau. A. Lacroix, Basalt. ab 18.86 ~r ~:!g ~.2.2.9. an 26.97 Reunion Island. C. R., CLIV, 

mt 2. 78 p. 253, 1912. 
11 5.47 
ap 0.67 

157 111.5.4.4.0 or 5.56 dl 22.62 Enclos Fouque, Boiteau. A. Lacroix, I Basalt. nb 17.29 ~r 1t~~ 2.~.~.9. an 28.63 Reunion Island. C. R., CLIV, 
mt 2.55 p. 253, 1912. 
11 4.5() 
ap 1. 01 . 

158 !11.5."4.4. or 6.12 dl 28.77 Lava of 1905, Boiteau. A. Lacroix, Basalt. ab 18.86 ~l k~& 2.2.2.9. nn 27.24 Plaine des C. R., CLIV, 
mt 4.64 . Osmondes, p. 253, 1912. 
11 5.32 Reunion Island. ap 0.67 

159 III.G.4.4.0 .or 5.56 dl 23.36 Reunion Island. Boiteau. A. Lacroix, Basalt. Pele's hair. ab 15.72 ~r 18:1~ 2.2.2.2. an 25.02 C. R., CLIV, 
mt 3.02 p. 2?3, 1912. 
fl 5.17 
ap 1.01 

160 III.5.4.4.0 or 3.34 dl 24. so Riviere du Mat, Boiteau. A. Lacroix, Olivine ab 12.58 ~r 1g:~~ 1.2.2.2. an 31.41 Reunion Island. C. R., CLV, gabbro. 
mt 2. 78 p. 539, 1912. n 2. 74 
ap 0.34 

161 III.5.4(5)4. or 1.11 di 30.82 Riviere du Mat, Boiteau. A. Lacroix, Olivine nb 6. 81 ol 23.28 
1.8.2.2. an 31.97 mt 2. 78 Reunion Island. C. R., CLV, gabbro. 

ne 0.85 · il 1. 37 p. 539, 1912. 

162 III.5.4.4.0 or 3.34 di 33.66 Vallee du Mat, Boiteau. A. Lacroix, Microgabbro. nb 13.36 ol 7. 91 
2.2.2.2. an 26.97 mt 7. 89 Reunion Island. C. R., CLV, 

ne 0.43 il 4. 71 p. 540, 1912. 
ap 0.34 

163 11!.5.4.4.0 or 3.89 di 29.27 Vallee du Mat, Boiteau. A. Lacroix, Microgabbro. ab 15.20 ol 6. 47 
!2.2.2.2. an25.85 mt 7.89 Reunion Island. C. R., CLV, 

ne 1.14 il 7.30 p. 540, 1912. 
ap 1.01 

164 "III.5.4.4. Q 2.58 di 10.69 Kusbkin Island,. H. Backlund. H. Backlund, Diabase. or 3.89 hy24.16 
2.1.2.8. ab 15.72 mt 3.94 Si erla. Mem. Ac. Sc. St. P., 

nn 35.58 n 3.04 XXI, No.6, 
p. 22, 1910. 

165 11III. 115.411 :4(5). Q 5. 70 di13.40 Mihara Volcano, Tokayanagi. S. Kozu, Andesitic Eruption of or 2.22 hy 24.27 
1.1.2.3. ab 12.58 mt 0.93 Oshima, pers. com. basalt. 1912. 

nn 38.09 n 1.98 Seven Izu 
Islands, Japan. 

166 (II) III.( 4)5.4(5). Q 6.24 dl10.30 Mihara Volcano, Tokayanagi. S. Kozu, Andesitic or 2.22 hy25.07 .... 
4". ab 11.00 mt 1.39 Oshima, pers. com. basalt. 
1.1.2.8. nn 41.42 il 1. 98 Seven Izu 

Islands, Japan. 

167 (II)III.5.4.( 4)5. or 2. 78 dl 20.38 Watoe Belah, N. Sahlbqm. G. Niethammer, Gabbro-ab 20.44 ol 15.31 
1.3.2.2. nn 37.53 mt 1.16 Loh-oelo, T.M.P.M., norite. 

ne 0.28 il 1.22 Java. XXVIII, p. 246,1909. 

168 (II)III.5.(3)4.115. Q 0.06 di 9.87 Coopers Plains, G. R. Patten. A. R. Agric. Basalt. H. C. Richards, or 2. 22 hy 20.43 
. 2.1.2.8. llb 29.87 mt.3.94 Queensland. . Chern. Qld., 1912 . pers. com. 

an 28.36 il 1.37 
np 1.01 

169 (II)III.5.(3)4.411• 
or 5.56 di 10.42 Chinghee Creek, A. T. Jefferis. A. R. Agric. Basalt. H. C. Richards, llb 26.20 ~r 1~:~~ 1.3.2.3. nn 28.63 Queensland. Chern. Qld.,1913. ,pers. com. 

mt 2. 78 
ll 1.52 
up 0.67 

170 III(IV).5.4.5. llb 16.24 di 43.33 Dundas, W. N. Benson. W. N. Benson, Pyroxenite. an 22.24 hy 1. 53 
1.~.2.1. ol 10.90 n. Sydney, Pr. R. Soc. N. S. W., 

mt 2. 78 New South Wales. XLIV, p. 530, 1910. 
il 1. 82 



662 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 
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CLASS III. SALFEMANE-Conti~ued. 

RANG 4. DOCALCIC. AUVERGNASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO ~gO CaO Na20 ~0 H20+ H 20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ---------------- -------

171 47.88 16.65 2.45 7.08 7. 9l 9.25 2.64 1. 17 1.38 1. 02 1.74 0.36 0.22 C02 0.04 100.04 2.858 
Zr02 trace 

AI. I • 798 .163 .015 .099 .198 .165 .043 . 013 .022 
SO a 0.03 

.003 ·.003 Cl 0.05 
s none 
Cr20a 0. 01 
V20a 0. 01 
NiO 0.05 
BaO 0.10 
SrO trace 
Li20 none 
CuO trace 

' 

172 44.38 16.18 1.94 8. 54 10.30 9. 20 2.55 1. 50 1. 99 0. 74 1.94 0.31 0.26 C02 0.04 100.05 2. 927. 
Zr02 none 

Al. I • 740 .159 .012 :118 • 258 .164 .041 ·.016 .024 
803 0.05 

.002 .004 Cl 0.01 
F none 
s none 
Cr20a 0. 01 
V20a trace 
NiO 0.04 
BaO 0.07 
SrO trace 
LhO none 
CuO trace 

173 45.15 13.40 2. 97 13. 19 4. 23 '9. 7.9 2.47 0.49 2.41 0.39 5.04 0. 12 0.19 99.84 

A 2. II . 753 .131 .019 .183 .106 .175 .040 .005 .063 .001 .003 

74 44.57 15.30 3.20 7.83 10.04 10.00 1. 94 1. 39 3.21 1 .. 09 1.01 1 0.41 0. 29 C02 0.01 100.43 2.907 
Zr02 none 

1. I • 743 .150 020 .108 • 251 .179 .032 . 015 .013 A 
SOa none 

.003 .004 Cl 0.01 
s none 
Cr208 0. 01 

'l V20a 0."02 
NiO 0.05 
BaO 0.05 
SrO trace 
Li20 trace 
CuO trace 

I 

75 43. 31· 16.68 2.31 9.00 10.56 .7.95 2.94 0.97 1. 72 0.88 2.20 1 0.65 0.43 C02 0.03 99.81 2.995 
Zr02 none 

1. I • 722 .163 . 014 .125 • 264 .142 .047 .010 .028 A .005 .006 
SO a 0.05 
Cl 0.02 
s trace ' Cr20a 0.11 
V20a trace 
NiO trace 
BaO trace 
SrO none 
LhO none 

1 76 54.92 14.27 1.28 5.25 10.32 6.42 2.50 0.64 2.96 0. 12 0.90 trace C02 0.38 100. 18 
FeS2 0.22 

A 2. II • 915 .140 .008 .073 .258 .114 .040 .007 .011 -

1 77 52. 72 17.37 1. 73 5.53 7.42 10.94 2.93 0.65 0.22 0.09 0.61 0.30 COs 0.04 100.55 2.96 

A 2. II .879 .170 .011 .. 076 .186 .195 .047 .007 .008 .004 

1 78 50.55 17.16' 1. 04 3.40 9.97 14. 77 1. 62. 0. 11 0.36 0. 12 0.05 0. 19 FeSs 0.17 99.51 2.95 
I 

A 2. II .843 .168 .006 .047 .249 . 264 .026 .001 - .003 

179 47.80 14.30 1.25 12.09 7.40 10. 17 2.54 0.60 1. 87 0:44 1.23 0.40 C02 0.24 100.38 3.02 s trace 

A2. II . 797 .140 .008 .168 .185 .182 .041 .007 .015 .006 

180 50. 72 13.93 1. 93 6. 27 10. 16 13.18 1.04 0.18 1.55 0.16 0.39 0.18 0.41 C02 0.18 100.58 3.07 
Zr02 none 

AI. I .845 .137 . 012 .088 . 254 . 236 .017 .002 .005 
FeS2 0.15 

.001 .006 Cr20a 0. 04 
V20a 0.11 
BaO none 

181 50.12 14.90 1. 66 7.01 10.00 13.04 1. 95 0.08 0.03 0.13 0.26 0.29 COs 0.03 99.63 3.02 

A2. II .835 .146 .010 .097 • 250 . 233 .032 .001 .003 .004 

182 49.42 14.95 1. 38 10.76 6.16 9.85 2.70 0.72 0.77 0.09 1. 95 0.55 0.47 C02 
FeSs 

none 
0.26 

100.03 3.01 

2. II .824 .147 .009 .150 .154 .176 .044 .008 .024 A .004 .007 

I I 
\ 

, 



SUPERIOR ANALYSES OF FRESH ROCKS. ·III.5.4.4-il. 663 

ORDER 5. PERFELIC. ·GALLARE-Continued. 

SUBRANG 4-5. PRESODIC. AUVERGNOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock .name. Remarks. 
··l------l------l--------·l-------l----------l------·1-------

171 (II)III.5.(3)4.4. of ·7.23 gi 12.98 Gulgong, · H. P. White. 
2.2.2.2. !~ ~:~ of 1g:g~ New South Wales. 

172 (II)III.5.(3)4.4. or 8.90 

2.4.2:2 .. ab 21.48 

mt 3.48 
ll 3.34 
ap 1. 01 

di 10.75 Mount Apsley, 
n. Bathurst, ~f1gJ~ an 28.36 

mt 2. 78 New South Wales. 
ll 3.65 
ap 0.67 

1173 III.5.(3)4.4( 5). Q 0.90 di 19.76 Brogo, 
2.1.2.(3)4. or 2. 78 hy 14.35 New South V\7 ales. nb 20.06 mt 4. 41 

1\ll 23.91 il 9.58 
ap 0. 34 

174 III.5."4."4. 01' 8.34 di 14.77 Robertson Flow, 
2.3.2.2. nb 15.72 ol 20.09 K.iama, nn 28.63 mt 4.64 

ne 0. 57 i1 1. 98 New South Wales. 
ap 1. 01 

' 

175 "III .5 .(3)'4.4". or 5.56 di 4. 26 Woodlands, nb 19.91 ol 26.07 2:4.1 11 .211
• MittaO'ong, l\U 29.47 mt 3.25 

ne 2. 56 i1 4.26 New South Wales. 
ap 1.68 

176 (H)III.(4)5.''4.4(5). Q 6. 84 di 4. 67 N nllagine, 
1

'
1

'
1

'
2

' t~ ~g: ~~ ~ y·~~ fJ~~:~~stralia. 
177 (II)III.5.114.4(5). or 3.89 di 17.67 Norseman, 

1.1.2.2. :~ ~~: ~ ~f 1J::~ West Australia. 

178 III.5.4".5. 
1.1.2.2. 

179 III.5."4.4(5). 
111.3.2.9. 

mt 2.55 
i1 1. 22 

or o. 56 di 27. 15 Norseman, 
!~ ~~: ~~ ~f 1i:~~ West Australia. 

mt 1.39 

or 3. 89 di 20. 72 Norseman, 
~~ ~~:~~ ~f 1~:8~ West Australia. 

mt 1. 86 
i1 2.28 

180 II~.~~~(5).(4)5. ~ t ~~ g~ ~~.~~ SoK:lg~~!-~e, 
· · · · · nb 8. fll mt 2: 78 

nn 32. 80 i1 o! 76 'fest ~lustr!l'lia. 

181 III.5.4.5.0 
1.2.2.2: 

np O! 34 1 i 

or o. 56 di 26. 91 Cue, 
:~ ~?: U ~f 1~::~ West Australia. 

mt 2.32 
i1 0.46 

H. P. wpite. 

A. Pain. 

H. P:White. 

D. Mawson. 
t 

Not stated. 

E. S. Simpson. 

E. S. Simpson. 

E. S. Simpson. 

H. Bowley. 

~· S. Simpson. 

182 III.5.(3)4.4". 
112.1.2.9. 

~b 
2
t tg gi 15.65 Irregully Creek, Not stated. 

nn 26.41 of 
1:·gg Ashburton Gold .. 

mt 2. 09 field, 
il 3. 65 West Australia. 
up 1. 34 

.. 

Mingaye ahd White,· 'Olivine 
Rec. G. S. N. S. W., basalt. 
VII (4), p. 304,1904. 

. Mingaye and White, Olivine 
Rec. G. S. N. S. W., basalt. 
VII (4), p. 304,' 1904. 

: 1 

'1 

W. ·N. Benson, Quartz 
pers. com. gabbro. 

. Jaquet, Card, and Olivine 
Harper, 
Rec. G. S. N. S. W., 

basalt. 

VIII (1), p. 32, 1905. 

Ta~lor and Mawson, Basalt. 
· r.R. Soc. N. S. W., 

XXXVII, p. 341, 
1903. 

A. G. Maitland, Diabase. 
YV. Aust. G. S. B. 20, 
p. 32, 1905. 

W. D. Campbell, 
Y·l. Aust. G. S. B. 21, 
p. 119, 1906. 

W. D. Campbell, · 
W. Aust. G. S. B. 21, 
p. 119, 1906. 

,v. D. Cam.pbell, 
V•l. Aust. G. S. B. 21, 
p. 119, 1906. 

E. S. Simpson, 
V'-l. Aust. G. S. B. 42 
(1), p. 61, 1912. 

C. G. Gibson, 
W. Aust. G. S. B. 14, 
p.15, 1904. 

Norite. 

Norite. 

Dolerite. 

Epidiorite. 

Norite. 

J. A. Thompson in Quartz 
A. G. Maitland, dolerite. 
Y'l. Aust. G. S. B. 33, 
p. 164, 1909. 

Fresh? 

Fresh? 

'i 
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CLASS III. SALFEMANE-Continued. 

RANG 4. DOCALCIC. AUVER(_JNASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20. K20 H20+ H20- Ti02 P20o MnO Inclusive. Sum. Sp.gr. 

--------- -----------------
183 49.06 14.30 3.14 9. 13 6.05 10.86 2.38 0.18 1. 71 0. 10 1.40 0.32 0.46 COs none 99.97 3.04 

Zr02 0.02 
FeSs 0. 56· 

AI. I . 818 .140 .020 .126 .151 .194 .039 .002 .018 .002 .007 Cr208 0.02 
V20a 0.25 
BaO 0.03 

184 48.86 13.47 2.18 8.92 7.65 12.19 2.58 0. 19 1. 51 0.04 1. 49 0.11 0.90 COs none 100.41. 3.08. 
ZrOs none 

.'191 
FeSs 0.17 

AI. I .814 .132 .014 .124 .218 .042 .002 . 019 .001 . 013 CrsOa 0.06 
V20a 0.08 
BaO 0.01 

185 52.49 16.44 2.60 5.30 6.18 11.71 2.06 1.09 1. 42 0.15 0.62 trace trace 100.06 

Aa.m .875 .161 .016 :074 .155 .209 .033 .012 .008 - -

186 50.82 16.58 ' 0.44 8.27 8.31 7.80 2.34 1.89 1. 89 1. 12 0.25 COs 0.35 100.14 
CrsOa 0.08 

A2. II .847 .. 163 .003 .115 .208 .139 .038 .020 .014 .004 

187 50.07 13.32 1.92 9.28 8.01 10.64 2.16 0.45 0.49 0.22 2. 70 0.26 0.16 COs none 99.96 
ZrOs trace 

.012 
SO a none 

A1. I .835 .131 .129 .200 .190 .035 .005 .034 .002 .002 Cl 0.08 
F none 
s o.u 
Cr20a 0.05 
VsOa none 
NiO 0.04 
BaO none 
SrO trace 
CuO none 
MoOs trace 

188 50.03 12.10 2.10 9.97 9.57 10.58 2.01 0.44 0.32 0.16 2.57 0.21 0.16 100.22 

A2. II .834 .119 .013 ·.139 .239 .189 r .032 .005 .032 .001 .002 

189 49.20 14.90 4.51 12.75 3.90 9.20 1. 96 0.95 . 0.10 1. 72 0.42 0.28 99.89 

A2. II .820 .146 .028 .177 .098 .164 .032 .010 .021 .003 .004 

190 48.82 15.22 5.72 9.65 4.55 10.40 2.10 0.90 none 1. 16 trace 0.67 99.19 3.01 

B2.ID .814 .149 .036 .134 .114 .186 .034 .010 .015 - .010 

191 48.99 13 .. 73 1. 60 10.46 13.53 7.34 1. 62 0.27 0.27 0.10 1. 73 0.13 0.20 COs 0.24 .100. 38 
ZrOs none 
SOa none 

A1. I .817 .134 .010 .145 .338 .13.1. .026 .003 .022 .001 .003 s 0.04 
CrsOa 0.02 
VsOa 0.06 
NiO 0.05 
BaO trace? 
SrO none 
LisO none 

192 , 45.48 11.87 1.'98 9.87 13.28 10.97 2.21 0.77 0.74 0.~3 1. 90 0.25 0.16 COs none 99.94 
ZrOs none 
FeSs 0.03 

A1. I . 758 .117 .013 .137 .332 .196 .035 .008 .024 .002 .002 CrsOa 0.08 
VsOa 0.04 
NiO 0.04 
BaO 0.04 
LisO none 

193 44.75 13.22 1. 20 10. 50 10.85 11.50 1. 95 1. 27 1. 62 3.45 0.38 100.71 

A2. II . 740 .130 .008 .146 .271 .205 .032 .014 .043 .003 (100. 69) 

194 43.98 17.69 5.97 6.68 7.83 11.71 1. 34 0.64 1. 77 0.95 1. 20 0.32 trace C02 trace' 100. 13 2.95 
Cl trace 
s none 

A1. I . 733 .173 .038 .093 .196 .209 .022 .007 .015 .002 - CrsOa 0.05 
BaO none 
SrO none 

195 54.17 14.90 1.09 7.75 10.66 8.79 1. 27 0.54 0.53 0.17 0.64 trace 0.15 COs trace 100.65 

A2. n: .903" .146 .007 .108 .267 .157 .020 .006 .008 - .002 
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ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG 4-5. 1'RESODIC. AUVERGNOSE-Contlnued. 

No. Symbol. Norm. Locality. Analy;st. Heferent::e. Rock name. Remarks. 

-
183 III.5.4.5.0 Q 2. 40 dl 20.10 Somerville

1 H. Bowley. Simpson and Gibson, Quartz 
2.1.2.9. or 1.11 by 17.75 Kalgoorhe, W. Aust. G. S. B. 42, epidiorite. ab 20.44 mt 4.64 

an 27.52 11 2. 74 ·West Australia. p. 61, 1912. 
ap 0.67 

' 

184 11!.5.114.5. or 1.11 dl 2R. 87 B9ulder, H. Bowley. Simpson and Gibson, Epidicrite. MnO high. 
2.2.2.3. nb 22.01 ~r ~:~ Kalgoorlie, W. Aust. G. S. B. 42, 

llll 24.46 West Australia. p. 61, 1912. mt 3. 25 
II 2. 89 
ap 0.34 

185 (II)III."5.4.4. Q 4.50 dl 20.83 Launceston, M. Djttrich. A. Osann, Diabase. 
2:1.2.211• or 6.67 hy 12.06 Tasmania. N.J. Cb., 1907, p. 710. · nb17.29 mt 3. 71 

an 32.25 II 1. 22 

186 (II)III.5.(3)4.(3)4. or 11.12 di 7.69 SupP.lY Creek, J. S. Maclaurin. P. G. Morgan, Hornblende 
111.2.111.2(3). t\b 19.91 ~r 1:J~ Mikonui, N. Z. G. S. B. 6, camp to-tm29.19 New Zealand. p. 141, 1908. nite. mt o. 70 

11 2.13 

187 III.5.4.(4~.5. Q 2.16 di 20.83 Halemaumau, J. B. Ferguson. D~ and Shepherd, Basalt. Also cf. 
2.1.2.(2 3. or 2. 78 by 21.06 Kilauea, Hawaii, . G. S. A., XXIV, J. B. Fergu-nb 18.34 mt 2. 78 

nn25.30 n 5.17 Hawaiian Islands. p. 586, 1913. son, A. J. S., 
ap 0.67 XXXVII, 

p. 400, 1914. 

I 

188 Ill'1 .5.'14.4(5). Q 0.54 di 23.42 Crater, G. Steiger. . W. Cross, Basalt. Fragment in 
2.1.2.2. or 2. 78 by 25.21 Kilauea, Hawaii, U. S. G. S. P. P. 88, tuff. ab 16.77 mt a. 02 

nn22.80 11 4. 86 Hawaiian Islands. p. 48, 1915. 
np O.S4 

189 11!.115.4.4. Q 4.80 di 11.73 Lava of Ma"fi 1883, 0.-Silvestri. 0 .. Silvestri, Basalt. In W. T., p. 337. 
2.1.2.4. or 5. 56 hy 21.30 Kilauea, awaii, :13. G. G. It., XIX, I ab 16.77 mt 6.50 

1\1128.91 11 3.19 Hawaiian Islands. p. 135, 1888. 
ap 1. 01 

190 111.5.4.4.0 Q 3.12 di 18.65 Crater, 0. Silvestri. 0. Silvestri, Baaalt. MgO low? 
2.1.2.3. or 5. 56 hv 14.42 Kilauea, Hawaii, B. C. G. It., XIX, In W. T., p. 337. nb 17.82 nit 8. 35 

an 29.19 11 2.28 Hawaiian Islands. p. 185, 1888. 

191 11!.5.4.(4)5. or 1. 67 dl 5.16 Olokele Canyon W. T. Schaller. W. Cross, Basalt. 
1.2.1.2. ab 13.62 ~raJ:g~ Kauai Island, U.S. G. S. P. P. 88, nn29.19 

mt 2.32 Hawaiian Islands. p. 11, 1915. 
I 11 3.34 

: ap 0.34 

192 11111.511.(3)4.4". or 4.45 di 25.70 Makaweli Canyon, W. F. Hille- .W. CrossG · Basalt. 
2.9.2.2. ab 13.36 ol 24.73 Kauai, brand. U. S. . S. P. P. 88, an 20.57 mt 3. 02 

ne 2. 70 il a. 65 Hawaii~n Islands. p. 11, 1915. 
np 0.67 

193 11!.5". (3)4.4. or 7. 78 dl 24.88 Par:F:enoo Valley, Pisani. A. Lacroix Olivine 
2.9.2.2. ab 10. 4S ol 19.99 ahiti, B. Soc. G. Fr., X, baaalt. nn 23.35 mt 1. E6 

ne 3.41 11 6.54 Society Islands. p. 118, 1910. 
np 1.01 

194 11III.5.411.4. or 3.89 dl12. 85 Fatmalapa, D. Mawson. D. Mawson, Basalt. 
2 .1.'12 .211 • 

nb 11.53 ~r 1: .. ~g Efate, Pr. Linn. Soc. 61140.03 
mt 8.82 New Hebrides. N. S. W., XXX, 
11 2. 28 p. 470, 1905. 
ap 0.67 

195 III.(4)5.411.4. Q 6.48 dl 8.31· Ca:l{e Royds, ' W. N. Benson. W. N. Benson, Quartz Erratic block. 
1.1.1.2. or 3.34 by 35.22 oss Island, . pers. com. dol(::rite. ab 10.48 mt·I.!i2 

nn33.36 n 1. 22 S. Victoria Land, 
Antarctica. ' 
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CLASS III.. .SALFEMANE-Continued. 

RANG 4. DOCALCIC. AUVERGNASE-Continued. 

No. Si02 Al20 3 Fe20a' FeO MgO CaO Na20 ~0 H 20+ H 20- Ti02 P20s Mno· Inclusive. ·Sum. Sp.gr. 

·---------------- ---------

196 54.16 15.08 . 0. 79 8.08 .7 .. 14 10.57 1. 60 1.11 0.36 0.20 0.70 trace 0. 14 C02 trace 99.93 
: 

A2. II .903 .148 .005 .113 .179 .189 .026 .012 .009 - .002 

197 53.26 15.64 0.24 7.44 8.64 ~2.08 1. 25 0.58 0.41 0.35 0.70 0.04 0.11 100.74 
: 

A2. II .888 .153 .002 .103 0 216. 0 216 .020 .006 .009. - .002 

RANG 5. PERCALCIC. KEDABEKASE. (C. I. P. W., 1902.) 

1 40.68 19. 83 4. 68 6.49 7. 67 17.64 1.10 0. 27 0.27 0.08 2.04 0. 10 l 100.85 3.14 
.. 

A 2. II . 678 .194 0 029 .090 .. 192 .315 0 018 . 003 0 026 0 001 . 
2 46.69 14.23 2.00 12.86 8. 15 13.32 0. 98 none 0.08 1. 28 0. 19 0.11 s 0:12 99.97 3.24 

A 2: II . 778 .139 . 013 .179 . 204 0 238 .016 - . 016 0 001 0 002 

48.02 20:01 1.13 7.29 10.05' 11.42 0. 51 0.05 0. 57 0. 10 0.23 trace 0. 18 C02 o. 25 99.98 2.980 
Zr02 none 

3 

1. I .800 .196 .007 .101 0 251 . 203 . 008 . 001 . 003 0 003 
FeS2 0.11 -- Cr20a 0. 03 A 
V20a 0.02 

~ 

NiO 0.01 
nao none 
SrO none 

4. 46. 85 20.02 2.'30 4.60 ]0. 16 13.84 1. 32 trace 0.88 0.30 trace trace 100.27 2.996 
oS 

A 3. III · . 781 .196 .014 . 064 . 254 . 247 . 021 - .004 . -- -

44.76 18.82 2. 19 4. 73 11.32 14.58 0.89 0. 11 2. 36 0.17 0. 13 none 0. 15 Cr20a 0. 08 100. 29 
Li20 trace 

5 

A 2. II . 746 .184 .014 . 065 . 283 . 260 .014 \. 
00 .001 .002 - .002 

' 46. 36 16. 88 2.23 6.29 8. 15 15.66 1.17 0.10 1. 48 0.21 1.29 trace 0. 10 C02 none 99.93 
' Zr02 none ,6 

A l.I 0 773 .165 .014 .088 • 2<>4 . 280 .019 .001 . 016 • 001 
s 0.01 

- BaO none 
SrO none 

7 44.60 15.38 8.50 8.03 6.82 14.50 0.33 0.01 0.56 0. 92 99.65 3.059 

A 3. III 0 743 .151 . 053 .111 .171 . 259 .005 - . 012 
,.• 

8 50. 76 16.83 4. 16 4.45 10.09 11.30 0. 97 0.06 0. 14 0.46 none 0.69 C02 none 99.91 s none 
CoO trace 

A 2. II . 846 .165 .026 .062. 0 252 • 202 .016 . 001 . 006 - .010 

9 49.06 18.87 1. 89 4.49 10.95 lL 70 . 0. 97 0. 06. 0.43 0.88 'trace 0.34 FeS2 0.02 99. 66 

A 2. II . 818 .185 . 012 .063 . 274 0 209 .016 . 001 . Oll -- . 005 

0 42.20 17.56 1.20 6.23 20.38 9.61 1.11 0.11 1. 13 0.06 0.09 0. 18 C02 trace 100.21 s 0.02 1 

.008 . 088 . 508 .171 .018 .001 0 001 .003 
Cr20a 0.06 

1. I . 703 .172 NiO 0.13 A 
CuO 0.04 

1 1 47.40 16.29 1. 57 0 5. 55 8. 13 17.57 0.71 0.51 0. 87 0.05 0.50 0.58 C02 0.07 100.34 
SOa 0.49 

A 2. II • 790 .160 .010 .077 . 203 . 314 .011 .005 . 006 .004 

1 2 44.23 19.01 3.47 1. 65 8.09 16.91 1. 22 0.35 2.65 0. 37 0.05 1. 61 SOa 0.35 99.96 

A 2. II . 737 .186 0 022 0 023 . 202 . ~02 . 019 .004 -- 0 0~1 



SUPEIUOU. ANALYSES OF FR.ESH HOOKS. III.5.4.4-5-III.5.5.0. 

ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG 4-5. PRESOD.IC. AUVERGNOSE-Continued . 
... . 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks ... 

"IlL ( 4)5.4.411 • Q 5. 76 di '!7.96 Ca:Ke Royds, W. N. Benson. W. N. Benson, Quartz Erratic block. 
1.1.2.8. or 6. 67 hy 22.44 oss Island, pers. com. dolerite. ab13.62 mt 1.16 

llll 30.58 il 1. 37 S. Victoria Land, 

196 

Antarctica. 

lll.''5.4".4. Q 4. 74 di 20. OS Knob Head, G. T. Prior. G. T. Prior, Dolerite. 
1.1.2.2. or 3.34 hy 24.24 S. Victoria Land, Nat. Ant. Exp., I, ab 10.48 mt 0.46 

an35.:n il 1. 37 Antarctica. p. 137' 1907. 

197 

.. 
SU.BRANG. N,OT NEEDED. 

1 IH.5(6).(4)5.0. an 48.09 di 21.89 Hougemont, M. F. ('on nor. J . .r. 'o 'Neil, Rougemont-
2.8.2.2. lc 1.31 ol 9. 77 Rouville County, Can. G. S. Mem. 43, ite (augite no 5.11 cs 3. 78 

mt 6. 73 Quebec. p. 76, 1~14. anortho-
i1 3.95 site). 

2 III.5.(4)5.0. ab s. 38 di 25.73 Sudbury District, .T. A. Horton. A. P. Coleman, Norite . 
1.1.:2.8. an 34.19 ~[' 2g.~~ Ontario. J.G.,XV, 

mt 3. 02 p. 775, 1907. 
il 2. 43 
ap 0.34 

3 "III.5.5.0. Q 0;()6 di 3. 59 McKinsey's mill, W. F. Hille- A. G. Leonard, Norite. In W. T., p. 337. 
1 . .1.1.:2. or o. 5(\ hy 35.78 ·Cecil County, brand. A. G., XXVIII, nb 4.19 mt 1. 62 

an 51.99 il 0.46 Maryland. · p. 151, 19Ql. 

4 (H)lii .5. ( 4)5.0. ab ll. 00 di 15.90 Pikesville, L. McCay. G. H. ,~Villiams, Gabbro- In vV. T., p. 337. 
1.~.~-~-

nn 48. (\5 hy 9. 85 Baltimore U. S. G. S. B. 28, diorite. ol 10.05 
mt a. 25 County, p. 37, 1886. 
il 0.61 Maryland. 

5 :rn:.5."5.o. or o. 56 di 20.11 Wetherecl ville, '"''. F. Hille- G. H. Williams, Hypersthene In W. T., p. 337. 
1.8.!!.!!. ab 7.34 ~f' 1~: g~ Baltimore branq. U. S. G. S. A. R. 15, gabbro .. an46.98 

mt 3. 25 County, p. 673, 1895. 
il 0.30 Maryland. 

6 rn:.5.(4)5.o. or o. 56 di 30.12 Riddle's quad- G. Steiger. G. F. Kay, Dioritic 
1.2.:2.2. ub 9.96 ~r ~:~~ mngle, Oregon. U. S. G: S. B. 419, greenstone. nn40.31 

mt 3. 25 p. 167' 1910. 
il 2.43 

7 IJI.('4)5.5.0. ~ 5.46 di 25.18 Beef Island, P. Peterson. P. T. Cleve, Olivine Cf. A. G. Hog-
~.1.2.8. 

(l) 2. (\2 hy 11.10 West Indies. Sv. Vet. Ak. Hell., gabbro. born, B. G. an40.59 mt12.30 
il 1. 82 IX, No. 12, Inst. Ups., 

p. 38, 1871. VI. p. 230, 
1905. 

8 IIT."5.( 4)5.0. Q 6. 24 di 11.88 Arakaka District, J. B. Harrison. J. B. Harrison, Diabase. In W. T., p. 337. 
2.1.~.2. or o. 56 hy 24.86 Barima River, Rep. G. N. W. Dist., ab 8. 38 mt (\.03 

an 41.14 il 0.91 British Guiana. II, p. 6, 1898. 
I 

Epidioi-ite. !) "[[1.5.115.0. Q 1. 20 di 9. 05 Issorora Hi I I. J. B. Harrison. J. B. Harrison, 
1 .. 1.1.2. or o. 5() hy 29.05 Aruka Rh;er, G. Goldf. Br. Gui., ab 8. 38 mt 2. 78 

an4(i. 70 il 1. 67 British Guiana. p. 48, 1908. 

10 111.5.( 4 )5.0. or 0.56 di 3.95 Alii val, W. Pollard. A. Harker, Allivalite. 
1..5.1 .2. ab 4.19 ol 42.60 Rum Island, G. S. Scot., Mem. an42.53 mt 1. 86 

llO 2.84 il 0.15 Scotland. Sh. 60, p. 80, 1908. 

11 III.5.( 4)5.0. or 2. 78 di 35.00 Lohberg, Stadler. G. Klemm, Gabbro. 
1.1.8.2. ab 5. 7() ~[' ~:;~ n. Nieder Ram- Erl. G. Kt. Hes., an 40.03 

mt 2.32 stadt, Hesse. Bl. Rossdorf, 
il 0.91 p. 29, 1912. 
ap· 1c-;4 

12 "III.5.( 4)5.0. or 2. 22 di 22.26 Felsberg Hesse. Surv. lab. C. Chelius, Diorite .. 'l'i02 and P 205 
2.:2.8.1. ab 9. 96 ly 3.101 ' Erl. G. Kt. Hes., interchanged? an 45.31 0 4.481 mt 5.10 Bl. N eunkirchen, 

ap 3. 70 -p. 19, 1901. 



668 CHEMICA~ ANALYSES OF IGNEOUS ROCKS. 

CLASS III. SALFEMANE-Continued. 

RANG 5. PERCALCIC. KEDABEKASE-Continued.· 

. 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- -----------------------
13 42.38 17.31 7.69 '6. 61 3.62 19.01 0.83 trace 0.91 1.95 100.31 3.260 

A3.ill . 706 .170 .04~ .092 .091 .339 .013 - .024 

14 . 34.68 17.94 11.47 5. 71 12.52 14.82 0.35 0. 23 1. 00 0.82 99.54 

A3. III . 578 .178 .072 .079 . 313 . 264 .006 .002 .010 

I 
15 43.43 14. 71 2.23 12.45 7.88 17.65 0. 10 0.08 1.10 0:17 0.07 0.02 ; 99.89 

A2. II . 724 .144 .014 .173 .197 .315 .002 .001 .001 -

16 46.09 12. 76 2.65 4.50 14.42 16.65 0.60 none 2.43 0.45 100.55 

A3. III . 768 .125 .017 .063 .361 .297 .010 - .006 

17 51.55 18.85 0.32 6.77 7.09 14.04 0.63 0.08 0.11 0.04 0.53 trace 0.13 C02 none 100.14 
"'" s none 

A2. II .859 .185 .002 .094 .177 .251 .010 .001 .007 - .002 

18 35.34 13.36 6.24 5.18 6.61 27.34 - none 4.03 1. 54 C02 none 99.71 
Cr20a none 

I 
NiO 0.02 

A2. n .589 .131 .039 .072 .165 .488 - - .019 CuO 0.05 

1 9 33.42 14.34 10.32 2.44 4.66 29.40 0.14 3.63 0.30 0.75 C02 none 99.40 
Cr20a none 

A 2. II .557 .141 .064 .034 .117 .525 .002 .004 .011 

2 0 50.47 14.92 1.33 5.10 17.69 9.07 0.75 0.18 0.92 0.14 0.02 0.12 100.71 

A2. II .841 .146 .008 .071 .442 .163 .012 .0021 .002 - .002 
I 

CLASS III. SALFEM:ANE. 

RANG 1. PERALKALIC. WYOMINGA~E. (C. I. P. W., 1902.) 

l 50.23 11.22 3.34 1.84 7.09 5.99 1. 37 9.81 1. 72 0.93 2.27 1.89 0.05 SOs 0. 74 100.62 2.779 
Cl 0.03 
F 0.50 

Al. I .837 .110 .021 .025 .177 .107 .023 .104 .028 .013 - Cr20a 0.10 
Ba.O 1.23 
SrO 0.24 
Li20 trace 
(Ce,Di)20aO. 03 

RANG 1. PERALKALIC. WYOMINGASE. 

1 48.90 7.85 11.46 13.321 0. 38 1. 95 7.40 3.23 1. 80 none 1.11 Zr02 1. 96 99.39 3.12 
Cl 0.03 

B2. III .815 .077 .072 .185 .010 .035 .119 .034 - .015 

2 47.88 12. 10 3.53 4.80 8.64 9.35 2.94 5.61 1. 52 0.70 0. 77 '1.11 0.15 C02 0.12 100.00 
ZrOs 0.03 
SOs none 

Al. I . 798 .119 .022 .067 .216 .167 .047 .060 .010 .008 .002 Cl trace 
F 0.05 
s 0.03 
Cr20s 0.04 
V20s 0.04 
NiO trace 
BaO 0.46 
SrO 0.13 
LhO none 



SUPERIOR ANALYSES OF FRESH ROCKS. III.5.5.0-III.0.1.3. 669 

ORDER 5. PERFELIC. GALLARE-Continued. 

SUBRANG. NOT NEEDED-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--------------J-~-------------J--------------J-----------------~1------------J-------------

:t3 

14 

15 

:w 

17 

18 

19 

III.5.''5.0. 
~.1.9.9. 

1!1.5.5.0.0 
2.5.2.2. 

II1".5.5.0. 
1.2.2.8. 

Q. I. 26 dl 24. 62 
n'b 6. 81 wo 8. 24 
an 43. 65 mt 11.14 

il 3. 65 

Schwarzbrunn, 
n. Gablonz, 
Bohemia. 

on 47. 26 di a. 24 Ostraia Sopka, 
!i~ ~:~b ~~ 2gjg Tschistop Moun-

mt16.0t tains, Ural 
~ ~: ~~ Mountains. 

llll 39.20 di 39.15 
lc o. 44 ol 15. 57 
no 0.57 cs 0.34 

mt 3. 25 
n 0.15 

Insit~wa, Mount 
Ayliff, 
Griqualand. 

III( IV) 5 115 0 ab 5. 24 dl 39.89 Torricelli Mouu-
1.2.2.2. · · · an 31· 97 : 1Y 1~:~~ tains? Kaiser 

mt 3. !l4 Wilhelm Land, 
n o. 91 New Guinea. 

(II)III.( 4)5.5.0. ~ g: ~ g~ 1~.~ Cavanagh Range, 
1.1.2.2. nb 5. 24 mt 0. 46 \Vest Australia'? 

llll 48. 37 il 1. 06 

III(IV).5.5.0. 
2.4-.9.2. 

III11.5.5.0. 
~.li.-4-.0. 

on 36.42 ~: 1~: ~g Roding River, · 
cs 2b.63 Dun Mountains, 
mt 9.05 Nelson, 
u 2. 89 New Zealand. 

~~ ag: g; ~f ~: ~~ Lee Valley, 
cs 3u 3 Dun Mountains, 
mt 9. 51 Nelson, 
~m g: ~~ New Zealand. 

R. Reinisch? 

Not stated. 

W. Versfeld. 

E. Ludwig. 

R. Reinisch, 
T. M.P. M., XXV, 
p. 536, 1906. 

L. Duparc, 
B. Soc. Min. Fr., 
XXXV, p. 20, 1913. 

A. L. Du Toit, 
A. R. G. Com. Cape 
G. H., XV, 
p. 126, 1910. 

S. Richarz, 
N.J. B .. B., XXIX, 
p. 445, 1910. 

G. J. Burrows. J. A. Thompson, 
Pr. R. Soc. N. S. W., 
XLV, p. 308, 1912. 

J. S. Maclaurin. J. M. Bell, 
N. Z. G. S. B. 12, 
p. 33, 1911. 

J. S. Maclamin. J. M. Bell, 
N. Z. G. S. B. 12, 
p. 33, 1911. 

Augitite. 

Ostraite 
(spinel 
pyroxenite). 

Augite 
picrite. 

Hornblende 
gabbro. 

Diabase. 

fodingite 
(diallage 
garnet 
rock). 

Rodingite. 

20 III.5.{4)5.0. ~b k M dl 7. 03 New Caledonia. 
an 36.70 ~r 42:g~ 

Boiteau. A. Lacroix, Norite. 
1.1.1.2. 

. -
(II)UI.(5)6.l.l. or 50.60 

{2). lc 5.67 
ne 1. 70 

2.2.2.1. th 1. 28 

l 

. -. 

l III(IV) .6.1.3. or 18.90 

1.2.2.5.4. ab 7.86 
ne 7.95 
z 2.93 

2 III.6.1(2).3. or 32.53 

2.2.2.~. an 3.34 
lc 0.66 
ne 13.35 

mt 1. 86 
11 0.30 

C. R., CLII, p. 819, 
1911. 

ORDER 6. J.,ENDOFELIC. PORTUGARE. (C. I.'!?· W., 1902.) 

SUBllANG 1. PEH.POTASSIC. WYOMINGOSE. (C. I. P. W., 1902.) 

nc 3. 70 Boar's Tusk, W. F. Hille- \\T. Cross, 
dl15.34 Leuci te Hills, brand. A. J. S., IV, p. 130, oi 7.42 
H 5.80 Wyoming. I 1897. 
hm 2.08 
pf 0.41 
ap 4. 37 

SUBRANG 3. SO.DIPOTASSIC. l\10N1'A.NOSE. (L. V. J>IHSSON; 190S.) 

nc 33.26 Kringlerne, C. Detlefsen. N. V. Ussing, 
ns 0.49 Kangerdl uarsuk, G. Julhb., p. 182, di 8.68 
ol 17.75 Ilimausak 1911. 

Region, 
Greenland. 

di 28.91 Shonkln Sacf, W. F. Hille- Weed and Pirsson, 
ol 9.12 High woo brand. A. J. S., XII, p. 14, mt 5.10 
il l.o2 Mountains, 1901. 
ap 2.69 Montann. 

" -·-

Wyomingite. 

Kakortokite 
(black). 

Shonkinite. 

Border of dike. 
Cf. No.3, 

1!1.8.3.4. 

Pebble at 
: Tumleo. 

In W. T., p. 339. 

In W. T., p. :-{39. 

Also in 
.U. S. G. S. B. 
237,p.113,1905. 



670 CHEMICAL ,ANALYSES' OF IGNEOUS ROCKS. 

CLASS Ill. SALFEMANE-Continued. 

RANG 1. PERALKALIC .. WYOMINGASE. 

No. Si02 
AI

2
0

3
. Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- ·Ti02 P20s MnO Inclusive. Sum .. Sp.gr. 

--- --------~---- ---------

1 50.70 13. 72 6.07 7.64 0.04 0.86 12.32 1. 91 4.84 1.42 Zr02 1. 04 .100.56 

A2.ll .845 .134 .038 .106 .. 001 .015 . 198 .020 .020 

2 51.88 14.13 6.45 0.94 3.44 10.81 6. 72 4.57 0. 18 0.3? 0.96 100.41 
~. , 

A2. II .865 .138 .040 . 013 . 086 .193 .108 . 049 .004 .007 

3 48.39 11.64 4.09 3.57 12. 55 7.64 4. 14 3.24 2.56 0.28 0.73 0. 45. trace C02 none 
SO a 0.08 
Cl trace 

Al. I .807 .114 .025 . 049 ·. 314 .137 .067 .034 . 009 .003 -- Cr20a 0. 07 
' NiO none 

BaO 0.32 
SrO 0.15 
LhO trace 

4 45.72 14.25 4. 10 5.56 2.67 10.41 5.52 3.62 4.80 3.25 0. 20 100. 10 2.766 

A2. II . 762 . 140 .026 . 077 .067 .186 .089 .038 . 041 . 001 

5 51. 35 11.45 9.40 2.41 0.54 3.27 10.80 2.52 3. 20 2. 75 1. 25 Zr02 0.54 99.48 

A2. II .856 .112 .059 .033 . 014 . 059 .174 .027 . 034 . 018 

-----
HANG 2. DOMALKALI9. MONCHIQUASE. (C. I. P. W., 1902) 

1 46.04 12.40 3.54 5.58 12.60 8. 38 l. 62 4.87 3.55 2.20 100. 78 

A 3. III . 767 .122 . 022 . 078 . 315 .150 . 026 .052 .028 

HANG 2. DOMALKALIC. MONCHIQUASE. 

49. 59 114. 51 3.51 5.53 6. 17 9.04 3.52 5.60 1. 95 0.36 0. 15 trace SO a 0.02 100. 78 
Cl 0.13 1 
BaO 0.49 

A l.I .827 .142 .022 .. 076 . 154 . 160 . 056 . 060 . 005 . 001 - SrO 0. 21 

2 46. 73 10.05 3.53 8.20 9. 27 13.22 1. 81 3. 76 1. 24 0.78 1. 51 0.28 Cl 0.18 100.56 

A 2. II . 779 .099 . 022 . 114 . 232 . 236 .030 .040 . 010 . 011 .004 

48.98 12. 29 2.88 5. 77 9, 19 9.65 2. 22 4.96 0.56 0.26 1. 44 0.98 0.08 F 0.22 99.99 
Cr203 trace 3 
BaO 0.43 

A 1. I .816 .120 .018 . 081 .·230 . 172 . 035 . 0.53 . 018 ' . 007 . 001 SrO 0.08 

4 48.81 16. 64 2.65 6.28 6. 15 9.87 2. 85 5. 79 0.05 1. 01 0.66 Cl 0.34 HH.10 

B 2. III . 814 .163 . 017 .088 . 154 . 177 . 046 . 062 . 013 .005 

5 49. 65 14.39 4.21 3.48 6. 27 10. 12 3.21 5.46 2.37 0.25 0. 79 0. 25 100. 19 

A 2. II .828 .141 . 026 . 049 . 157 .180 . 051 . 059 . 003 . 006 . 004 

6 46.30 9. 87 7.43 5. 40 7. 18 14.26 1. 74 3.81 1. 85 1.37 1..01 trace 100.22 3. 011 

A 2. II .772 .097 . 046 . 075 :180 . 255 . 028 .040 .016 .007 --
\ 

---- -- --. ---



SUPERIOR. ANALYSES Ol!"' PRESH ROCKS. III.6.1.4-IJI.G.2.3. 671 

ORDER 6: LENDOFELIC. :poRTUGARE-Continued. 

SUBRANG 4. DOSODIC. PILANDOSE. {H. S. WASHINGTON, 1914.) 

-----~-----------~----------~----------------~-----------.--------------~~-~·~---------~-------------

No. Symbol. 

1. (II)III.611.1.4(5). 
1.2.1.5.8. 

2 III.6(7).l,(S)4. 
2.1.9.2. 

3 III.6.1 11 •114. 
112.(2)9.2 .(1)2. 

4 11III.6(7).J11.4. 
2.1.8.8. 

5 IIJ.6.1.4.0 
1.1.2.5.4. 

---
l III.6.2(3).211 . 

2.9.2.2. 

- _,. 

:r. 11III .6.''2.3. 
2.2.2.2. 

2 III(IV).6.2.''3. 
2.2.2.211

• 

3 IIJ.(5)6.2.(2)3. 
2.2.2.2. 

4 (II) I II. 611. 211•113. 
2.2,g.2, 

5 11III.6.2.3. 
2.1.3.2. 

6 III(IV).116.2.113. 
2.1.8.2. 

Norm. 

or 11. 12 · ac 17. b6 
ab 26.72 ns 5. 73 
ne 17.89 di 3. 72 
z 1.(15 ol 11.39 

or 27.24 ac 8. 78 
ab 7.811 di 18.38 
ne 21.02 WO 9. 74 

mt 2.09 
il 0.6'1 
hm l.fl2 
ap 2. 35 

or 18.90 di 24.78 
ab 14.15 ol 15.37 
an 3. 61 mt 5. 80 
no 11.36 il 1. 37 

ap 1. 01 

or 21.13 di 16.95 
ab 10.48 wo11.14 
an 3. 01 mt 0. 03 
no 19.60 il 6.23 

OJ' 15.01 ac 27.26 
ab 21.48 ns 3.<i6 
ne 12.50 di 7. 2t 
z 0. 73 wo 3. 25 

il 5.17 

· Locality. 

Kangerd ltiarsuk, 
Greenland. 

Pooh-bah Lake, 
Rainy River . 
District, 
Ontario. 

Bandbox Mount::tin, 
Little Belt 
Mount.:'tins, 
Montana. I 

I 

Fohberg, 
Kaiserstuhl, 
Baden. 

Tusschenkomst, 
Pilandsberg, 
'l'ransvaa 1. 

Analyst. 

C. Detlefsen. 

Reference. 

H. Rosenbusch, · 
Elem. Gest., p. 215, 
1898~ .. 

vV. C. Blasdale. A. C. Lawson, 

W. F. Hille
·~rand. 

K. Gruss. ' · 

F. Pisani. , 

B. Dep. G. Un. Cal., 
I, p. 356, 1896. 

J_J. \'. ·~irssdn, ,·.-.· 
: 

U. S. G, S. A. R. 20 . 
(III), p. 545, 1900. 

K. Gruss: 
.Mt. Bad. G. L.-A., 
IV, P},15, 1901. 

H. A. Brou~erz.. .. 
C. R., CXLI.a, 
p. 1008, 1909. 

SUBRANG 2. DOPOTASSIC. iC\JANOSE.' (H. A. ·nn.OUWER, 1909.) 

or 24.46 · di 23. 19 Oeloe Kajan, Pisani. H. A. Brouwer, 
an 12.23 ol 17.20 East Borneo. Pr. K. Ak. Wet. Ic 3. 49 mt 5.10 
110 7. 38 il 4. 2(i Arnst., XII (1), 

p. 151, 1909. 

SUBRANG 3. SODIPO'J'ASSIC. SHONKKIOSE. (C. I. P. W., 1902.) 

or 33.36 di 29.32 ·East Peak, E. B. Hurlbut. L. V. Pirsson, 
ab 0.52 ol 5.58 Highwood U.S. G. S. B. 237, an 7. 23 mt 5.10 
ne 15.62 il 0. 7(i :Mountains, p. 109, 1905. 

ap 0. 34 Montana. 

or 22.24 di 38.19 S)Iare Butte, L. V. Pirssol).. Weed and Pirsson, 
ab 1. 05 ol 11.54 ighwood B. G. J. A., VI, an 8.06 mt 5.10 
no 7. 95 il 1. (i7 Mountains, p. 414, 1895. 

ap 3. 70 Montana. 

01' 29.47 di 26.56 Yogo Peak, W. F. Hille- Weed and Pirsson, 
ab 6.02 ol 11.75 Little Belt brand. A. J. S., L, p. 474, an 8. 90 mt 4.18 
ne 6.67 il 2. 74 Mountains, 1895. 

ap 2. 35 Montana.· 

or 26.13 di 24.50 Lava of 1906, Pis::1.ni. A. Lacroix. 
an15. 29 ol 8.11 Mount Vesuvius. N. Arch. Mus. ( 4) IX, Ic 6. 54 mt 3. 94 
ne 13.06 il 1. 98 Italy. p. 153, 1907. 

ap 1. <iS 

or 32.80 di 28.47 'Bet. Choi and V. Steinecke. V. Steinecke, 
ab 3.14 ol 4.11 Marand, Zs. Nw.-Halle (4), an 8.62 mt 6.03 
ne 12. 78 il 0. 46 n. Lake Urmia, VI, p. 12, 1887. 

ap 2. 02 Persia. 

or 22.24 di 42.11 Regatta Point, R. Pohl. F. P. Paul, 
ab 2.88 wo 1.16 Port Cygnet, T. M.P. M., XXV, an 8. 06 mt10.67 
no 6.39 il 2. 43 Tasmania. p. 302, 1906. 

ap 2. 35 

.Rock name. Remarks. 

· Arfvedsonite- Not in N. V. 
analcite Ussing, 
tinguaite. G. Julhb. 

In W. T:, p. 339. 

Garnet- . In.W. T., p. 347. 
pyroxene 
maligl!-ite. 

· ·;~nalCite 
basalt. 

In'W. T., p. 339. 

: ' t ( ~I • • ~ 

:Monchiquit~. In W. T., p. 339 

LuJavnte. Also m Transv. 
Nephsy., 
p. 130, 1910. 

I 

· Mica-leucite 
basalt. 

Leu cite 
shonkinite. 

In W. T., p. 341.. 

Shonkinite. Corrected in 
L. V. Pirsson, 
U.S. G. S.-B. 
237, p. 102, 
1905. 

In W. T., p. 341. 

Shonkinite. Also in U.S.G.S. 
A. R. 20 (III), 
p. 484, 1900. I 

In W. T., p. 341. 

Leu cite 
tephrite. ·. 

Leucito- P205 given as 
phyre. 1.08 H3P04. 

In W.c..T., p. 341. 

N ephelinite. 

I 
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CLASS III. SALFEMANE-Continued. 

RANG 2. DOMALKALIC. MONCHIQUASE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO ·Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive: Sum. Sp.gr. 

--------~ ----'- ---------------- ~--- ---
1 48.35 13.27 4.38 3.23 8.36 9.94 3_. 35 3:01 2.89 0.90 0.52 0.40 0. 19 COs 0.30 100.01. 

F 0.25 

Al. I .806 .130 .027 . 044 • 209 .177 .054 . 032 .007 .003 .003 
Cr20a trace 
NiO 0.04 
BaO 0.54 
SrO 0.09 

2 47.82 13.56 4.73 4.54 7.4"9 8.91 4.37 3.23 3.37 0.67 1. 10 trace 803 trace 100.20 
Cl 0.04 
BaO 0.50 

A1. I . 797 .133 .029 .062° '.187 .159 .071 .034 .008 .008 - SrO 0.14 

3 45.59 12.98 4.97 4. 70 8.36 11.09 4.53 1.04 3.40 0.51 1.32 0.91 0. 14 Zr02 0.03 99.87 
Cl 0.05 
BaO 0.13 

Al. I . 760 .127 .031 .065 . 209 .198 .072 .Oll .016 . 006 . 002 SrO 0.12 
LbO trace 

4 49.09 11.98 6.22 7.94 7.62 10.59 3.93 2.00 n. d. 1 o. 58 0.50 100.41) 2.33 

A2. II .818 .. 117 .039 .110 .191 .189 .063 .021 . 007 . 004 

5 46.48 16. 16 6. 17 6.09 1. 02 7.35 5.85 3.08 4.27 0.99 C02 0.45 100.91 2. 723 

B:~. IV • 775 .158 .039 .085 .101 .131 .095 .033 . 012 

6 47.03 15.36 3.38 7.35 5. 10 8.47 4.32 3.00 2.60 0. 22 2.64 0. 73 0. 14 C02 none 100.67 
NiO trace 
BaO 0.08 

A2. III . 784 .151 .021 .102 .128 .152 .069 .032 . 033 . 005 . 002 SrO 0.05 

7 45.26 15.74 2.33 7.12 5.23 8.86 5.01 2.51 2. 94 0.68 3.01 0.90 0.22 C02 trace 99.81 
BaO none 
SrO trace 

A 2. n • 754 .154 .015 .099 .131 .158 .081 .027 . 038 . 006 . 003 

8 44.55 12.48 2.81 8.54 10.85 7.99 4.04 2. 57 0.56 0.18 4. 32 0. 70 COs none 99.64 
SO a 0.05 

A 2. II . 743 .1~2 .018 .us • 271 .143 .065 .028 .108 .005 

I 43.64 13.12 6.40 5.52 9.36 9.52 3.89 2. 18 0.49 o. 16 4.55 0.74 C02 none 99.60 
SrO 0.03 9 

A 2. II . 727 .129 .040' .077 . 234 . .170 .063 .023 . 057 .005 

.LO 45.88 13.52 2.48 7.74 9.09 8.55 4.53 2.52 0. 74 0. 17 2. 87 1. 19 0.21 C02 trace 99. 64 
Cr208 0.01 
NiO 0.14· 

A 2. II . 765 .133 .016 .107 . 227 .153 . 073 . 027 . 036 . 008 . 003 

l1 45. 12 13.63 3.20 7.84 9.37 8.93 4.68 2.05 0.43 0.36 2.69 0.93 0.23 C02 trace 99.95 
Cr203 0.01 
NiO 0.48 

A 2. n . 752 .134 .020 .109 . 234 .159 .076 .022 . 034 .007 .003 

1.2 44.66 12.97 3.84 7.55 9.35 8.82 4.24 2. 78 0.@ 0.48 2. 76 1.10 0.20 C02 none 99.71 
Cr208 0.01 
NiO 0.26 

A 2. II . 744 .127 .024 .105 . 234 . 157 .068 .030 . 035 .008 .003 

1 3· 43.84 12.82 8.99 5.11 2.39 13. 57 3.52 2.90 3. 12 3.55 99.81 2.859 

A:i. III . 731 .125 .056 .071 .060 • 242 .056 .031· .044 

.4 1 42.80 12.49 4.32 6.06 7.62 10.43 4.33 2.75 4.92 2.36 1. 77 99.85 

A 2. II· . 713 .123 .027 ' .084 . 191 .186 .069 .029 .042 . 012 

5 44.39 13.12 4. 19 7.38 9.54 9.55 4. 17 2.22 1. 96 2.40 0.93 C02 0.16 100. 18 
SO a 0.17 1 

A 2. II . 7.40 . 129 . 026 .103 . 238 . 170 .068 .023 .030 .007 
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ORDER 6. LENDOFELIC. PORTUGARE-Continued .. 

SUBRANG 4. DOSODIC. MONCHIQUOSE. (C. I. P. W., 1902.) 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 
-~ 

1 III. (5 )6.2'1 • (3)4. or 17.79 dl 27.44 Big Baldy Moun- W. F. Hille- L. V. Pirsson, Analcite In W. T., p. 341. 
2.2.2.2. nb 15.46 ol 6. 91 tain, Little Belt brand. U.S. G. S. A. R..20 basalt. an 12.23 mt 6.26 

ne 6. 96 n 1.06 Mountains, (III), p. 548, 1900 .. 
up 1. 01 Montana. 

2 III.6.2.114. or 18.90 di 23.49 Highwood Gap, H. '\V. Foote. L. V. Pirsson, Analcite In W. T., p. 341. 
2.2.2.2. lib 16.77 ol 7. 77 Highwood Moun- U.S. G. S. B. 237, basalt an 7. 78 mt 6. 73 

110 11.08 il 1. 22 tains, Montana. p. 156, 1905. (monchi-
up 2.69 quite). 

3 III.6.211.4(5). or 6.12 dl 29.32 The Basin, "7· F. Hille- Y.l. Cross, Analcite In W. T., p. 341. 
2.2.2.2. nb 19.12 ol 9. 76 n. Cripple Creek, brand. J. G., V, p. 689, basalt. nn12. 23 mt 7.19 

110 10. OS n 2.43 Colorado. 1897. 
up 2.02 

4 III.(5)6.2.4. or 11.68 di 32.11 Santa Maria, A. Hoppe. A. Ho)::e in Felix Vitrophyric In W. T., p. 341. 
2.2.2.2. nb 20.96 ol 8.67 n. Atlixco, and enk, basalt. an 9.17 mt 9.05 

110 6.53 n 1. 37 Puebla, Btr. G. Mex., II, 
up 1. 34 Mexico. p. 220, 1899. 

5 (II)III.611.2.4. or 18.35 dl 22.65 Cabo Frio, l\L Hunter. Hunter and Rosen- Monchiquite. In W. T., p. 341. 
2.1.2.8. nb 14.15 ol 2. 64 n. Rio de Janeiro, busch, an 8. 34 mt 9.05 

110 19.31 il 1. 82 Brazil. T. l\f. P. l\f., XI, 
p. 454, 1890. 

6 (:fi)III .116.211•114. or 17. 79 dl 19.13 Craigleith, W. Pollard. E. B. Bailey, Esse:xite. 
2.2.2.8. nb 17.82 ol 7.34 n. Berwick, G. S. Scot. Mem: an 13.90 mt 4. 87 

ne 9. 94 il 5.02 Scotland. Sh. 33, p. 117, 1910. 
np 1. 68 

7 (II)III .6:2.4. or 15.01 dl 20.67 Bellow Water, A. Scott. G. W. Tyrrell, Teschenite. 
2.2.2.3. nb 14.41 ol 6. 93 -Lugar, Ayrshire, pers. com. an12. 79 mt 3. 48 

ne 15.19 11 5. 78 Scotland. 
ap 2.02 

8 III.6.2.4.0 or 15.57 dl 21.40 Llora, n. Gerona, H. S. Washing- H. S. Washington, Nephelite 
2.3.2.3. ab 11.00 ol 16.42 Spain. ton. A. J. S., XXIV, basanite. an 8.06 mt 4.18 

ne 12.50 il 8. 21 p. 239, 1907. 
ap 1. 68 

9 III.6.211.4. or 12.79 dl 23.76 La Garrinada, H. S. Washing- H. S. Washington, Nephelite 
2.2.2.2. ab 12.58 ol 8. 68 Olot, Spain. ton. A. J. S., XXIV, basanite. an 11.95 mt 4. 64 

ne 11.08 il 8. 68 p. 239, 1907. 
hm3.20 
ap 1. 68 

10 III.6.2.4.0 or 15.01 dl 20.73 Sverres Fjeld M. Dittrich. V. Goldschmidt, Basalt 
2.8.2.2. ab 14.15 ol 14.86 Volcano, Skr. Vida. Krist., (trachy-an 9.17 mt 3. 71 

ne 13.06 il 5. 47 Wood Bay, 1911, No.9, p. 16. dolerite).. 
ap 2. 6~ Spitzbergen. 

11 III.6.2.40 or 11.95 dl 22.30 Sverres Fjeld M. Dittrich. V. Goldschmidt, Basalt 
2.8.2.2. ab 12.58 ol 15.20 Volcano, Skr. Vid. Krist. 0 ~trachy-an 10.01 mt 4.64 

ne 14.77 il 5.17 Wood Bay, 1911, No.9, p. 16. olerite). 
ap 2.35 Spitzbergen. 

12 III.6.2.4.0 or 16.68 dl 23.12 Sverres Fjeld M. Dittrich. V. Goldschmidt, Basalt 
2.2.2.211 • 

ab 9. 96 ol 13.66 Volcano, Skr. Vid. Krist., ~trachy-an 7.51 mt 5.57 
ne 13.92 11 5.32 '\Vood Bay, 1911, No, p. 9, 16. olerite). 

ap 2. 69 Spitzbergen. 

13 III.6.2.(3)4. or 17.24 dl12. 96 Blanker:hornberg, K. Gruss. K. Gruss, LEmcite Leu cite-
2.8.8.3. ab 12.05 ol 16.70 Kaiserst.uhl, Mt. Bad. G. L.-A., basanite. analcite? an 10. 56 . mt 6. 26 

ne 9. 37 it 6. 69 Baden. p. 126, 1901. 
ap 4. 64 

14 III. 611• 2.4. or 16. 12 di 26.46 Hertinghausen, M. Dittrich. R. Bernges, Leucite Vitrophyric. 
2.2.2.2. nb 7. 86 ol 6. 81 Hesse-Nassau. N.J. B. B., basalt. Fresh? an 6. 95 mt 6. 26 

ne 15.34 11 6.38 XXXI, p. 633, 
mt 4.03 1911. 

15 III.6.2.4.c:) or 12.79 dl 24.12 Friedrichstollen, Not stated. F. Beyschlag, Basalt. In W. T., p. 341 
2.2.2.2. ab 10.74 ol 13.25 Meissner, Erl. G. Kt. Pr., nn 10.56 mt 6.03 

no 13.49 il 4. 56 Prussia. Bl. Allendorf, 
up 2. 35 . 47 1886. p 
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CLASS III. SALFEMANE-Continued. 

RANG 2. DOMALKALIC. MONCHIQUASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K 20 H20+ H20- Ti02 P20s 1fln0 Inclusive. Sum. Sp.gr. 
--- --- ---------- ------------

16 44.87 14.05 2.03 7.79 8.87 9.76 4.65 2.31 0.62 4. 71 0.27 0.07 s 0.23 100.23 

A2. II • 748 .138 .013 .108 .222 .174 • 075 .024 .059 . .002 .001 

17 47.83 16.09 4.32 3.62 5.53 10.68 4.46 4.05 0.24 0.05 2.27 1. 33 trace SrO none 100.47 2.858 
Li20 none 

A2. II • 797 .158 .027 .050 .138 .191 .072 .043 .028 .009 -

18 44.52 14.28 6.36 5.39 7.13 10. 20 3.76 2.59 3.53 2.04 0.56 100.36 

A2.1I • 742 .140 .040 .075 .178 .182 .061 .028 .026 .004 

19 46.34 13.03 11.18 6.48 6.44 9.89 4.39 1. 83 0. 11 0.54 trace 100.23 

A3. III • 772 .128 .070 .090 • 161 .177 .071 .020 .007 -

20 49. 78 13.37 2. 16 7. 51 7.61 7.95 4. 72 2.37 0.34 0.08 3. 11 0.72 99. 71 

A2.ll .830 .·131 .014 .104 .190 . 142 .076 .025 .039 .005 

21 46.54 12.68 3.41 5.29 10.09 8.00 5. 11 1. 64 2.35 0.25 3.98 0.91 100.25 

A2. II • 772 .124 .021 .074 .252 .143 .082 .017 .050 .006 

22 40.80 14. 77 7.91 7.33 5.09 11.63 4.38 2, 14 1.05 3.44 0.88 trace C02 0.05 99.65 3.065 
SOa trace 

A2. II .680 .145 .049 .101 .127 .• 207 
s 0.18 

.071 .022 .043 ;oo6 -

23 48.44 16.18 1.36 6.24 7.13 8.68 5.18 3.84 1.82 1.39 0.21 100.47 

A2. II .807 .159 .009 .087 .178 .155 .084 .040 .017 .001 (100. 87) 

24 39.30 13.66 7.42 4.45 4.46 11.37 5.78 1. 44 4.53 3.62 0.85 0.08 C02 0.15 99.76 2.79 
SOa 2.17 
Cl 0.48 

A2. II .655 .134 .046 .062 .112 .203 .093 . 016 .045 .006 .001 

.. 
25 44.98 15.56 5.15 7.30 3.31 9.20 5.34 1. 29 3.77 2.89 0,.43 0.23 s 0.04 99.49 2.947 

'I, I 

A2. II • 750 • i53 .032 .101 .083 .164 .086 .014 I .036 ~003 .003 

26 45.58 11.60 3.12 7.31 8.71 7.98 4.02 2.6'7 4.39 2.97 1. 98 0.04 100.37 
: j 

A2. II • 760 .114 .019 • 101 .219 • 143 
... 

.065 .029 . .036 .014 -

27 42.54 11.52 7.30 7.28 8.89 9.28 4.25 1.07 4.82 0.72 1.04 0.95 0. 17 C02 0.16 100.25 2.698 
Zr02 none 
SO a trace 

Al. I • 709 .113 .046 .101 .222 .166 .069 • 012 . 013 .007 .002 Cl 0.08 
s none 
Cr203 0.01 
V20a 0.11 
NiO none 
BaO 0.06 
SrO trace 

28 43.76 11.58 4.39 7.57 12.97 9.64 3.03 1. 84 0.47 3.41 0.45 C02 0.38 99. 78 3.032 
SO a 0.14 

A2. II • 729 .104 .028 .106 .324 .172 .048 .020 .043 
s 

.003 
0.15 
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ORDER 6. LENDOFELIC. PORTUGARE-Continued. 

SUBRANG 4. DOSODIC. MONCHIQUO'SE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

16 1!1.6(7).2.4. or 13.34 di 28.23 Haselbuch, G. Vervuet. A. Frentzel, Essexite. 
2.2.2.2. ab 7.07 ol 9. 78 Passau, Geoi. Jhft., an 10.84 mt 3.02 

no 17.46 ll 8. 97 Bavaria. XXV, p. 162, 
ap 0. 67 1911. 

17 (II)III.6.2.(3)4. or 23.91 dl 25.49 Falkenbe~, H.. Pfohl. J. E. Hibsch, Leucite In W. T., p. 343. 
2.1.2.2. ab 8. 38 ol 1. 40 n. Tetsc 1en, T.M.P.M., tephrite. an 11.05 mt 5.10 

no 15.90 n 4. 26 Bohemia. XIV, p. 105, 1894. 
hmO.SO 
ap 3.02 

18 III.6.2(3).114. or 15.57 dl 25.68 Jesserken Berg, C. F. Eichleiter. G. IrX1g, Nephelite 
2.2.2.2. ab 10.48 ol 4. 93 Mittelgebirge, T . .r .P.M., basanite. an 14.18 mt 9.28 

no 11.64 il 3.95 Bohemia. XXVIII, p. 57, 
ap 1. 34 1909. 

19 III.6.2.4.0 or 11.12 dl 30.59 Falucska, P. Rozlozsnik. B. V. Horvath, Glaucophane Altered? 
2.1.2~2. ab 18.34 ol 2. 44 Abanytorna, Jb. Ung. L.-A. diabase. an 10.29 mt 16.24 

110 10.22 il 1. 06 Hungary. (1910), p. 369, 1912. 

20 -''IIi:.(5)6.2.4. or 13.90 dl 21. 16 Monte Cuccurudu, H. S. Washing- H. S. Washington, Basalt. 
2.2.2.2. ab 26.72 ol 11.21 n. Keremule, ton. C. H.. Cong. G. Int., an 8.34 mt 3:25 

ne 7.10 il 5.93 Sardinia. XII, p. 231, 1914. 
ap 1. 68 

21 III.G.2.411• or 9. 45 di 21.20 Bonorva, H. S. Washing- H. S. Washinfton, Analcite Also in J. G., 
2.2.2.2. ab 24.10 ol 11.05 Sardinia. ton. B. Soc. G. t.,· basalt. XXII, p. 748, an 6.95 mt 4. 87 

ol 10.22 il 7. 60 XXXIII, p. 153, 1914. 
ap 2. 02 1914. In refs. mol num-

ber of K:tO= 
.028 norm and 
symbol incor-
rect. 

22 III.6(7).2(3).4. or 12.23 dl 29.45 Barranco del Eyme. C. Gf3el, Essexite. 
9.1.3.3. ab 4.19 mt11.37 Agua Agria, Z .. G.G., an 14.46 il 6.54 

ne 17.89 ap 2.02 La Palma Caldera, J.1XIV, p. 399, 1912. 
Madeira. 

23 "III.6(7).2.4. or 22.24 di 26.23 Tahire, Lassieur. A. Lacroix, Microther- Center of dike. 
1.2.2.211

• 
ab 4. 45 ol 9.53 H.ouma, N. Arch. Mus., alite. Cf. No. 16, an 9. 73 mt 2.09 
ne 21.44 il 2.58 Los Islands, III, p. 86, 1911. 1.6.2.4. 

ap 0.34 French Guinea. 

24 III.6.211.4(5). or 8. 90 di 24.19 Etinde Volcano, M. Dittricli. E. Esch, Hauyno- In W. T., p. 349. 
3.1.9.2. ab 11.53 wo L39 Kamerun. Sb. Pr. Ak. W., phyre. an 16.40 mt 4.18 

no 10.51 il 6. 84 1901, p. 299. 
hl 0. 82 hm 4. 48 
th 3. 83 ap .2 .. 02 

(C)III.6.2(3).4(5). or 7-. 7s· di 22.81 
lj . 

25 Tsaq-shi-err, Shiroidzu and B. Koto, Nephelite 
2.1.2.3. ab 23. 06 ol 1. 42 Yinge-Men, Ohashi. J. Col. Sci. Un. Tok., basalt. : ··;·,~, ,I an I( 73 mt'7.42 

ne11.93 il 5.47 Manchuria. XXXII, p. 11, 1912. 
ap 1. 01 

26 III.(5)6.112.4. or 16. 12 di 16.84 Kozaki, Bungo K. Yokoyama. S. Kozu, Monchiquite. 
2.9.2.2. ab 22.01 ol 14. 2S Province, pers. com. an 5.56 mt 4. 41 

ne 6.53 il 5.47 Japan. 
ap 4. 70 

27 III.6.2.4(5). or 6.67 di 24.56 So~th Bulli, W. A. Greig. N. S. W. Dep. Min. Monchiquite. 
2.2.2.2. ab 17.82 ol 11.68 New South Wales. A. R (1912), an 8.90 mt10.67 

ne 9.94 il 1. 98 p. 198, 1913. 
ep 2.35 

28 III(IV). 6.2(3) .4. or 11.12 di 27.60 Matavuna Volcano, Heus'eler. A. Klautzch, Nephelite Lava of 1905-6. 
2.8.2.2. ab 9.43 ol 17.04 Savaii, Jb. Pr. G. L.-A., basalt. an 10.01 mt 6.50 

ne ·8.52· H 6.54 Samoa. XXVIII, p. 174, 
ap 1.01 (1907), 1910. 
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CLASS III. SALFEMANE-Continued. 

RANG 2. DOMALKALIC. MONCHIQUASE. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--- -------------------------

1 44.85 12:55 3.33 5.30 10.27 8.32 4. 77 0.72 2.01 0.95 5.07 1. 17 0.07 NiO 0.23 99.60 

A2. II • 748 .123 .021 .074 . 257 .148 .077 .008 .064 .008 .001 

2 48. 90 13.80 5. 77 6.84 8.85 7.27 5.32 0.96 l. 65 0.71 0.04 trace C02 trace 100.11 2.803 

A2. II .815 .135 .036 .095 . 221 .'130 .085 .010 .009 -- -

RANG 3. ALKALICALCIC. LIMBURGASE. (C. I. 1:'. W., 1902.) 

1 47.61 16. 12 0.91 6. 22 7.27 12.45 1.76 4.75 l. 50 l. 26 0.38 100.23 

A 2. II . 794 .158 _.006 .086 .182 . 222 . 028 .051 .016 .003 (100. 38) 

43.98 12.28 3.49 7.70 8.00 11. 19 l. 33 5.06 l. 61 0.12 2. 24. l. 81 0.51 Zr02 none 99.97 
Cl 0.12 2 
F 0.15 

A 1. I . 733 .120 .022 .107 . 200 . 200 . 021 .054 .028 .013 .007 s 0.10 
BaO 0.16 
SrO 0.12 

RANG 3. ALKALICALCIC. LIMBURGASE. 

42.96 13.41 3.13 7.78 11.42 10.03 2.82 2. 75 0.86 0. 74 2.32 l. 21 C02 0.42 100.05 
I SO a 0.20 1 

A 2. II .716 .131 .019 .108 . 286 .179 .045 .030 .029 .009 

2 '16. 80 14.90 2.42 9.19 7.24 11.67 2.82 2. 79 0.99 0.12 l. 47 100.41 3.07 

A a. III . 780 .146 .015 .128 .181 .209 .045 .030 .018 

3 48. 10 15.31 3.20 5.45 7.55 12.45 1.98 4.22 0.87 l. 15 0.12 100.40 

A 2. II .802 .150 .020 .076 .189 • 222 .032 .045 .014 .001 

4 43. 69 16.08 6.95 7.02 4. 55 8. 87 3.34 3.75 1.48 3.59 0.80 SO a 0.26 100.32 2.913 

A 2. II • 728 .158 .044 .097 .114 . 159 .054 .040 .045 . .006 

5 42.65 14.03 5. 67 9.67 6.54 10.28 3.05 3.52 0.70 2.74 0.87 SO a trace 99. 79 3.005 s 0.07 

A2. II . 711 .138 . 036 .135 .164 .184 .049 . 037 .034 . 000 . 
RANG 3. ALKALICALCIC. LIMBURGASE. 

1 42.45 16.36 3.20 9.85 7.92 9. 57 2.61 2.29 0.29 0. 16 4. 12 0.49 C02 none 99. 55 
I s trace 

BaO 0.19 
A2. II . 708 .160 . 020 . 137 .198 .171 .042 .024 . 052 .004 SrO 0.05 

2 45.11 12.44 2.67 9.36 11. 56 10.61 3.05 l. 01 0. 78 0. 16 2.34 0.51 0.22 Cl 0.11 100.02 s 0.01 
V20s 0.04 

Al. I . 752 .122 .017 .130 . 289 .189 . 049 . 011 . 029 .004 .003 NiO 0.04 
BaO trace 
SrO trace 
Li20 none 

3 44. 64 12.82 3.64 8.34 10.05 10.09 . 3. 39 l. 76 l. 20 0.36 l. 99 0.90 0. 16 C02 trace . 99.57 
SO a none 
s none 

Al. I . 744 .126 . 023 .116 . 251 .180 . 055 . 019 . 02ij . 006 . 002 BaO 0.14 
SrO 0.09 

4 42. 35 12.29 3. 89 7.05 13.09 12.49 2. 74 1. 0,1 l. 50 0.32 1. 82 0.99 0.21 Zr02 none 100. 19 3. 122 
SO a 0.05 

l.I .120 . 024 . 098 • 223 .043 . 011 .023 .007 .003 
Cr20s 0.10 

. 706 . 327 V20s 0.04 A 
NiO 0.03 
BaO 0.10 
SrO 0.09 
Li20 trace 
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SUBH.ANG 5. PERSODIC. SCANOSE. (H. S. WASHINGTON, 1914.) 

No. Symbol. Norm. Locality. I Analyst. Reference. Rock name. Remarks. 

j 

1 III.(5)6.2.115. or 4.45 di 17.93 Scano H. S. Washing- H. S. Washinfton, Analcite Also in J. G., 
~.9.~.~. ab 28.30 ol 12.18 Monte Ferru, ton. B. Soc. G. t., basalt. XXII, an 10.56 mt 2.32 

no 6.53 il 9. 73 Sardinia. XXXIII, p. 153, p. 748, 1914. 
lun I. 76 1914. 
ap 2.69 

2 !11.(5)6.2.(4)5. or 5.56 di 19.98 Pal~onia, G. Ponte. G. Ponte, Basalt glass. 
2.9.>!.2. ab 30.65 ol 13.73 Va di Noto, At. Ac. Gioen. (5), (palagonite). an 11.12 mt 8.35 

no 7.52 il I. 37 Sicily. III, No. X, p. 7, 1910. 
..... _ .... 

SUBH.ANG 2. DOPOTASSIC. OTTAJANOSE. (A. LACH.OIX, 1907.) 

1 "Ill.6.3.211 • or 17. 79 di 29.82 Above Ottajano, Pisani. A. Lacroix, Leucoteph- Also in N. Arch. 
1.2.2.2. an 21.96 ol 8.()7 Monte Somma, C. R., CXLI, rite. Mus. ( 4), IX, lc 8.28 mt I. 39 

no 7. 95 il 2.43 Italy. p. 1192, 1905. p. 28, 1907. 
ap 1.01 

2 III.6.(2)3.2. or 23.63 di 25.05 Near Baleangin1 E. W. Morley. J. P. Iddings, Marosite Also in Iddings 
2.2.2.2. an 12.51 ol 1U!2 Gentungen Rwer, Ign. Rocks, II, (shonkinite). and MorlP.y, Ic 5.01 mt 5.10 

no 5. 96 il 4. 26 Pic de Maroa, p. 627, 1913. J. G., XXIII, 
ap 4.37 Celebes. p. 233, 1915. 

SUBHANG 3. SODIPOTASSIC. OUH.OSE. (C. I. P. W., 1902.) 

1 !!1.6.113.3(4). or 16.68 di 20.50 Bet. Lich and Stadler. W. Schottler, . Leucite Fresh? 
2.8.2.2. ab 2.62 ol 19.12 Butzbach, Abh. G. L.-A. Darm., basanite. an 15.57 mt 4.41 

no 11.36 il 4. 41 Giessen, Hesse. IV (3), p. 464, 1908. 
ap 3.02 

2 III.6.3.3(4). or 16.68 di 31.31 Tremola, K. M. Jene. P. W aindziok, VogesitJe-
2.2.2.9. ab 3.14 ol 11.20 St.· Gotthard, In. Diss. Zur., spessartite. an19. 74 rot 3.48 

no 11.08 il 2. 74 Switzerland. p. 39,. 1906. 

3 III.6.3.113. or 21.41 di 32.36 LaJ'illi of 1906, Pisani. A. J.1acroix, Leucite Also in N. Arch. 
2.2.2.2. an 20.29 ol 6.36 ttajano, C. R., CXLIII, tephrite. Mus. (4), IX, lc 2.83 mt 4.64 

no 9.09 il 2.13 Mount Vesuvius. p. 16, 1906. p. 28, 1907. 
ap 0.34 

4 (II)III.6.(2)3.3". or 22.24 di 16.36 Namlagira, Eyme. L. Finckh, Leucite 
3.2.2.3. ab 7. 70 ol 3.39 Lake Kivu D. Zent. Afr. Exp., basanite. an17.79 mt10.21 

rio 11.22 il 6.84 District, German I (1), p. 18, 1912. 
ap 2.02 East Africa. 

5 III.6. (2)3.3". or 20.57 di 25.21 Kisi, Ey:::ne. L. Finckh, Leu cite 
' 2.2.2.9. ab O.b2 ol 9. 25 Lake Kivu D. Zent. Afr. Exp., basanite. an 14.46 mt 8.31) 

no 13.63 n 5.17 District, German I (1), p. 18, 1912. 
ap 2.0~ East Africa. 

I 

SUBH.ANG 4. DOSODIC. LIMBUHGOSE. (C. I. P. W., 1902.) 

1 III.(5)6.3~'.(3)4. or· 13.34 di 14.33 Buchanan, G. S. Rogers. G. S. Rogers, Diorite. 
2.3.2.3. al> 8.38 ol 15.50 n. Peekskill, Ann. N.Y. Ac. Sci., an 2H.13 rot 4.(14 

no 7.38 n 7.90 New York. XXI,p.61,1911. 
ap 1.34 

2 111.116.3.411• or 6.12 di 26.13 Pinto Mountain, W. F. Hille- W. Cross, Basalt. In W. T., p. 343. 
2.3.>!.2. ab 13.10 ol 20.05 Kinney County, brand. U. S. G. S. B. 168, an17. 24 mt 3.94 

no ().82 il 4. 41 TexaB. p. 61,1900. 
ap 1.34 

3 III."6.113.4. or 10.56 di 23.30 Rattlesnake Butte, G. Steiger. W. Cross, Basalt.· 
2.9.2.211• 

ab 13.62 ol 17.01 Apishapaquad- U.S.G.S. P.P.90, an 14.46 mt 5.34 
no 8. 24 il 3.80 rangle, Colorado. p. 27,1914. 

ap 2.02 

4 III(IV).6.3.4. or 6.12 di 29.55 Ciruella, W. F. Hille- W. Cross, Nephelite In W. T., p. 343. 
2.8.2.2. ab 3.93 ol 18.41 Colfax County, brand. U. S. G. S. B. 168, basanite. an 18.35 mt 5.57 

no 10.08 il 3.50 New Mexico. p. 171, 1900. 
ap 2.35 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 
-- --- ------------ --- ------

5 44. 82 13.68 2.76 7.57 10. 11 12. 76 2.83 0.89 2.81 1. 35 0. 15 99.73 3.016 

A2:II .• 747 .134 • 017 .106 . 253 .227 . 045 .009 .017 .001 

6 45.03 14. 82 2. 77 8. 81 7.79 9. 83 4.33 1.51 1.71 0.24 2.30 0.58 0.37 C02 0.22 100.51 
FeS2 · 0.15 

.029 
NiO 0.05 

Al. I • 751 .145 .018 .122 .195 .175 .070 .016 .004 .005 BaO none 

7 44. 69 14. 17 3.35 10.86 6.41 10. 28 3.64 2.01 2.53 1. 05 0.46 0.45 0.31 C02 none 100.21 

A2. II . 745 .138 . 021 .151 .160 .184 .059 • 021 .006 .003 .002 

8 40. 2 12.8 4.0 10.4 11. 9 10.4 2. 7 0.8 3.4 2. 9 .99. 5 

83. IV • 670 .125 .025 .144 . 298 .186 .044 .009 .036 

9 49. 10 15.75 1. 00 8. 80 6.35 8.56 4.47 1. 91 0.75 2.92 0.22 99.83 

A2. II • 818 .154 .006 .122 .159 .153 .073 .020 .037 .002 

10 46.31 14. 90 1. 77 8.98 8. 15 9.51 4.06 1.62 1. 38 . 3.00 0.32 100.00 

A2. II .772 .146 .011 .125 • 204 ,,170 .066 • 017 .038 .002 

11 44.82 14.06 4.56 7.27 8.60 9.56 3.69 2.30 0.30 0.05 4.25 0.67 none C02 none 100. 13 

A2. II • 747 .138 .029 .101 . 215 .171 .060 .024 .053 .005 -

12 44.80 15.51 2.35 8.52 8.83 9. 91 2. 99 2.29 0.16 0.09 4.01 0.68 0.08 C02 none 100.35 NiO 0.13 

A2: II • 747 .152 .015 .118 . 221 .177 .048 .024 .050 .005 .001 

13 44.29 12.62 3.61 8.84 10.06 9.23 3.25 1. 82 0.21 0.09 4.92 0.57 C02 none 99.68 Zr02 0.02 
SO a 0.05 

Al. I . 738 .124 .023 .123 • 252 . 164 .053 .020 .062 .004 BaO 0.06 
SrO 0.04 

14 44.20 13.96 3. 19 8.41 8.03 9.79 3.66 2.35 0.76 0.12 4. 10 0.62 0.,51 C02 none 99.84 
NiO 0.14 

A2. II • 737 .137 .020 .117 . 201 .175 .059 .025 . 051 .004 .007 

15 43.65 11.48 6.32 8.00 7.92 14.00 2.28 1. 51 1.00 4.00 trace 100.16· 

A3. III • 728 .114 .'039 .111 .198 . 250 .037 • 016 .050 
.. --

Hi 37.90 13.17 8.83 8.37 9.50 10.75 2.35 2. 12 1. 40 5.30 trace 99.69 

A3. III • 632 .129 .055 .116 . 238 .192 .038 .022 .066 - ·'• 

17 43.50 14. 74 6.53 5.32 3. 19 14.93 3.49 2.11 3.69 2.55 0. {)1 100.66 2.932 

A2. II • 725 .144 • 041 .074 .080 . 266 .056 .022 .032 .004 

18 43.92 15.87 8.45 5.59 5.20 12.86 4.08 1.41 2.03 0. 71 100.12 3. 071 

A3 •. III • 732 .155 .053 .078 .130 .230 .066 .015 .009 

19 42.55 13. 22 11.13 4.28 11.41 10.20 3.73 l. 25 1.44 0. 73 99.94 3.07 

A3.m • 709 .130 .069 .060 • 285 .182 .060 .014 
, 

.009 

20 42.24 11.93 12.43 5.30 9.45 11. 97 3.35 1.05 1.28 1. 08 100.08 3.091 

A3. III • 704 .117 .078 .074 • 236 • 214 .054 .012 . 014 
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5 IIJ."6.3(4).4". or 5.00 di 31.23 Las Amolanas, l\L Dittrich." F. v. 'Volff, Limburgite. In W. T., p. 343. 
2.2.2.2. ab 8.12 ol 14.30 Atacama, Chile. Z. D. D. G., LI, llll 2:i. :35 mt 3.94 

110 8.38 ii 2.58 p. 506, 1899. 

6 III .6.113.411 • or 8.90 di 23.21 Craw, E. G. Radley. G. S. G. B., Sum. Essexite. 
2.2.2.8. ab 13.02 ol 13.04 n. Lennoxtown, Prog. (1907), 

Ul1 HI. 40 mt 4.18 Glasgow, p. 55, 1908. no 12.50 il 4. 41 
up 1. 34 Scotland. 

7 III.6."3.4. or 11. OS di 26.69 Howford Bridge, A. Scott. G. W. Tyrrell, Essexite-
2.2.2.3. ub 8.91 ol 14.30 Mauch line, pers. com. dolerite. 

u11 HI. 12 mt 4. 87 Ayrshire, no 11.93 il 0. 91 
ap 1. 01 Scotland. 

8 III(IV).6.3".4". or 5.00 di 25.39 Cheaters quarry, F . .H. Hatch. F. H. Hatch, Limburgite. Not in W. T. 
ub 2.10 ol 21.60 East Lothian, T. R. Soc. Edin., 

2.8.2.2. un 20.02 mt 5.80 Scotland. XXXVII, p. :!.16, no 11.30 !I 5.17 . • 1892 . 

9 (II)III.(5)6.(2)3. or 11. 12 di19. 20 Font-des-Vaches, Pisani. A. Lacroix, Essexitlc 
4. ub 24. lO ol 12.34 Cantal, France. C. R., CXLIX, gabbro. 

2.8.2.3. an HI. 90 mt 1. 39 p. 546, 1909. no 7. G7 il 5.02 
ap 0. 67 

10 lii.6.113.4. or 9.45 <li 22.40 Font-des-Vaches, Pisani. A. Lacroix, Essexitic 
2.3.2.3. ub lb. 98 ol 14.17 Cantal, France. C. R., CX~IX, gabbro. Ul117.b1 mt 2.55 p. 546, 1909. no 10.08 il 5. 78 

up 0.67 

11 III.116.(2)3.4. or 13.34 di 21.80 Monte Saco_pa, H. S. Washing- H. S. Washington, Nephelite 
2.2.2.2. ub 14.15 ol 9. 73 Olot, Spam. ton. A .• T. S., XXIV, basanite. un 15.01 mt 6. 73 

no 9. 37 !I 8.06 p. 239, 1907. 
up 1. 08 

12 III.(5)6.3.114. or 13.34 di 17.79 Fuente San H. S. Washing-· H. S. Washington, Limburgite. 
2.8.2.2. ub 11.5:3 ol 15.07 Roque, Olot, ton. A. J. S., XXIV, un 22. 2t mt 3.48 

no 7.38 !I 7.60 Spam. p. 239, 1907. 
up 1. 68 

13 III.(5)6.113.4. or 11. 12 di 22.02 Las Planas, H. S. Washing- H. S. Washington, Nephelite 
2.3.2.2. ub 15.20 ol 14. 10 11. Olot, Spain. ton. A. J. S., XXIV, basanite. an·14.18 mt 5. 34 p. 239, 1909. no 0. 82 il 9. 42 

llp 1. 34 

14 III.G.(2)3.4. or 13.90 <ll 24.28 Cruz Cat, H. S .. Washing- H. S. Washington, Nepheli'te 
2.2.2.9. ub 9.43 ol 11.11 11. Olot, Spain. ton. A. J. S., XXIV, basanite. un 14.73 mt 4.04 

no 11.04 !I 7. 75 p; 239, 1907. 
ap 1. 34 

15 III(IV).6.3.4. or 8.90 .dl 41.33 Brandberget, L. Schmelck. W. C. Brogger, Olivine In W. T., p. 343 
2.1.3.2. ub 5.50 ol 2. 27 Gran, Norway. Q. J. G. S., L, gabbro . nn 16.90 mt 9.05 

no 7.52 il 7. 60 p. 19, 1894. diabase. ' 

16 III11.6(7).3.(3)4. or 7. 23 di 20.57 Brandberget, V. Schmelck. W. C. Brog1er, .Hornblendite. In W. T., p. 343 
8.2.2.2. un 19.18 ol 8.05 Gran, Norway. Eg. ·Kg., II, p. 93, lc 3.92 mtll.(iO 

ne 10.79 il 10.03 1899. 
hm 0.80 

17 III.G.3.4.0 or 12.23 di 17.53 Limberg, K. Gruss. K. Gruss, Augitite .. In W. T., p. 345 
'2.1.3.9. ub 10.48 wol2.30 Kaiserstuhl, Mt. Bad. G. L.-A., Ul1 18.3.5 mt 9.51 Baden. IV, p. 134, 1901. no 10.22 il 4.80 

ap 1. 34 

18 III.6.3.4.0 or 8.34 di 32.04 Armannsberg, H. Waldeck. 'H. '\Valdeck, Nephelite 
2.1.3.3. ub 7.8(1 ol 1.16 n. Kemnath, In. Diss. Erl., basanite. 

0 

Ul1 20 . .57 mt12.30 Bavaria. p. 47, 1905. no 14.48 il 1. 37 

19 III.6.113.4. or 7. 78 <ll 27.22 Kleine Kulm, H. '\Valdeck. H. Waldeck, Nephelite 
2.2.2.2. ab 7. 86 ol 11.13 n. Kemnath, In. Diss. Erl., basalt. lUl 15.57 mt 11.83 Bavaria. p. 37, 1905. no 12.78 ll 1. 37 

hm 2.88 

20 III(IV).6."3.411• or 6.67 <li 35.21 Rauhe Kulm, H. Waldeck. H. Waldeck, Nephelite 
2.2.2.2. ub 7.8(1 ol 5.11 n. Kem.nath, In Diss. Erl., basalt. n11 14.18 mt13.92 Bavaria. p. 35, 1905." ne 11.08 il 2.13 

hm 2.88 
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21 41.63 12.40 11. 33 6.24 10. 61 11. 87 3.14 0.72 0.42 1. 18 0.35 99. 89 3.057 

A2.1I . 694 .121 .071 .087 . 265 . 213 . 051 .008 
I 

. 015 .002 

22 43.37 11.55 9.27 6.52 11.01 12.99 2.57 0.93 0.12 1. 24 99.57 

A3. III . 723 .113 .058 .090 .275 . 232 .042 .010 . 016 

23 '43. 10 11.71 4.43 8.28 13. 20 10. 84 2.78 1.27 1.71 1. 88 0.49 SOs 0.09 99. 78 3.088 

A2. II .718 ; 114 . 027 .115 . 330 .193 .045 • 014 .023 . 004 

24 41.52 13.99 8.32 5. 28 7. 74 13.61 3.98 1. 63 1. 47 0.81 
I 

2.01 100.36 3.046 

A2. II • 692 .137 .052 . 07.4 .194 . 243 .065 . 017 .010 . 014 

·I 
10. 82 C02 100.56 25 43.22 12.77 7.09 4. 71. 9. 12 3.04 2. 16 3.38 0. 58 2. 74 0.32 0.28 

SO a 0.33 

A2.1I • 720 .125 .044 .065 . 228 .193 .049 .023 .034 .002 

26 44.59 13.28 5.09 5. 34 11. 87 10.63 2. 74 1. 70 1. 26 0.65 1.96 99. 11 

B3. IV • 743 . 130 .032 .074 . 297 • 189 .044 . .018 .025 

27 43.26 11.84 3. 97 7.65 11.78 11.36 2.85 1.95 2.97 0. 25 2.43 100.31 

A3. III . 721 .116 .025 .107 .295 .203 .046 .021 .030 

28 45.32 13.23 . 3. 71 5.82 15.24 9.05 3.34 2.13 1. 43 1. 15 0. 25 0.08 100. 75 

!2. II • 755 .130 .023 .081 • 381 .162 .054 .022 . 014 .002 .001 

29 44.50 15.97 5.22 6.99 7.31 9.60 3.62 2.85 3. 10 0. 76 0.63 SOs 0.52 101.07 

B2.ID . 742 .157 .033 .097 .183 .171 .058 .030 .010 .004 

30 43.10 15. 18 5.30 8.58 7.50 11.87 3.97 2. 51 0. 72 0.52 1. 52 100. 77 3.205 

A2. II .718 .149 . 033 .119 .188 . 213 .065 .027 .007 .011 

31 44.66 16.04 4.37 8. 12 7. 70 9.90 4.28 1. 75 2. 15 0. 29. 0. 10 0. 15 99.51 

A2. II . 744 .157 . 028 .113 . 193 .177 .069 .019 . 004 .001 .002 

32 42.35 16.24 5.33 6.28 8.97 12 ... 46 2. 37' 2.01 2.87 0.41 99.29 

B3. IV . 706 .159 .033 .088 . 224 . 222 .039 . 021 .005 

33 47.11 15.95 5.44 9.54 4.93 10.26 4.41 1. 36 0.16 1. 26 0. 19 0. 12 100. 71 2.92 

A2. II . 785 .156 .034 .132 .123 .183 .071 . 015 .016 . 001 .002 

34 46.86 16.03 I 5.34 9.31 5. 10 9.89 4.52 . 1. 41 0. 16 1. 17 0. 22 0.12 NiO 0.10 100.23 2.91 

A2. II. . 781 .157 .033 .129 .128 .177 .073 . 015 . 015 .002 .002 

35 47.44 12.00 6.23 3.65 5.62 15. 85. 3.47 1. 60 2.29 1. 50 O.RO 100.45 3.020 

A2.1I . 791 .118 .039 . 051 .141 . 283 .056 .017 . 019 . 011 

36 4'2. 71 14.62 3. 1.2 9.34 8.91 10.68 3. 11 1. 55 l. 55 3.38 0.74 s 0.09 99.90 3.027 

A2. II .712 .143 • 019 .130 . 223 .191 .050 .017 .042 .005 
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21 III".6.3.4(5). or 4. 45 di 31. 13 Au.ze;nberg, H. 'Valdeck. H. Waldeck, Ncphelite 

2.2.2.2. ub 9.43 ol 8.54 n. Kemnath, In. Diss. Erl., basalt. un17.51 mt16.47 
no 9.37 if 2. 28 Bavaria. p. 17, 1905. 

np 0.67 

22 III(IV).6.3.4. or 5.56 di 37.26 Birstein, Hauser. T. Tannhauser, Basalt. 
2.2.2.2. ub 7.34 ol 8.59 Vogelsberg, Bautech. Gest. un 16.96 mt13.4(i 

ne 7.95 i1 2.43 Hesse. Unters., I (1), p. 41, 
1910. 

0 

23 III(IV).6.3.4. or 7. 78 di 27.64 limen berg, Kliiss. H. Proescliold t, Basalt. In \V. T., p. 345. 
2.8.2.2. ub 6. 29 ol 20.34 Rhonge birge. Jb. Pr. G. L.-A., o.n 15.29 mt 6.26 

no 9.37 i1 3.50 XIV, p. 12, 1894. 
. ap 1. 34 

24 III.6(7) .(2)3.4. or 9. 45 di 30.72 Sump£ Kuppe, P. Schmidt. P. Schmidt, Nephelite 
2.2.8.2. nb 4. 72 ol 4.68 Roth, Ref. N. J., 1905, basalt. o.n 15.29 mt12.06 

no 15.90 i1 ]. 52 Rhongebirge. II, p. 213. 
ap 4. 70 

25 III.6.''3.114. or 12.79 di 30.24 Offenthal, L. Walter. G. Klemm, Monchiquite. 
2.2.2.2. ub 7.07 ol 6.16 Odenwalcl. Nb. Ver. Erdk. (4), l\11 14.73 mt 7.19 

ne 10.08 i1 5.17 XXVIII, p. 37, 
np 0.67 1907. 

' 
26 111.(5)6.3.4. or 10.01 di 26.36 Hohe Warte, Hess. W. Schottler, Basalt. 

2.2.2.2. ub 9.43 ol 13.83 Giessen, Hesse. Abh. G. L.-A. Darm., l\1118.90 mt 7.42 
ne 7.38 i1 3.80 IV (3), p. 458, 1908. 

27 III(IV).611•113.114. or 11.68 di 34.00 Hohe Warte, A. Streng. W. Schottler, Basalt. 
£.2.2.2. ~ U: g~, ~t 1~: ~6 Giessen, Hesse. Abh. G. L.-A. Darm., 

i1 4.56 IV (3), p. 458, 1908. 

28 III.6.113.4. or 12.23 di 22.17 Oberlichtenau, M. Voigt. M. Voigt, Biotite 
2.8:2.2. ab 5.50 ol 23.84 Lausitz. In. Diss. Leip., diabase. l\11 15.01 mt .5.34 

no 12.35 il 2.13 p. 29, 1906. 
· ap 0.67 

29 "Ill .6 .3.114. or 16.68 di 18.32 Wesseln, K. H. Scheu- K. H. Scheumann, Biotite- Fresh? 
2.8.2.2. o.b 8.65 ol 11.97 Polzen District, mann. Abh. Sachs. Ges. W., hauyne l\11 21.13 mt 7.66 

no 9. 80 il 1.52 Bohemia. XXXII, p. 758,1913. basalt. 
th 0.99 ap 1. 34 

30 III.6(7).(2)3 .. 4. or 15.01 di 26.82 Workotsch, R .. Pfohl. J. E. Hibsch, Basalt. 
2.2.2.8. an 15.85 ol 11.77 Bohemia. 'r. M.P. M., XXIII, 11018.46 mt 7.66 

il 1. 06 p. 338, 1904. 
ap 3. 70 

31 III.6.3.4.0 or 10.56 di 23.70 Eresztreny, K. Emszt. Razlozsnik and Nephelite Ti02 low? 
2.2.2.2. nb 7.60 ol 13.60 Medves Moun- Emszt, F. K., XLI, basanite. l\Jl 19.18 mt 6.50 

no 15.48 il 0.61 tains, Hungary. p. 354, 1911. 
np 0.34 

32 III.6.3(4).4. or 6.67 dl 27.31 Monte Rizzoni, C. Doelter. C. Doelter, Rizzonite Ti02 low? 
2.2.2.2. an 27.52 ol 11.43 Monzoni, Tyrol. Anz. Ak. W. Wien, (limburg-lc 3.92 mt 7.66 

110 11.08 il 0. 76 XL, p. 10, 1903. ite). 

33 III.116.3.411 • or 8.34 di 25.20 Er~tion of 1883. 0. Silvestri. 0. Silvestri, Basalt. Not in W. T. 
2.2.2.8. ub 18.86 ol 8.04 ouut Etna, At. Ac. Gioen. (3), un19.46 mt 7; 89 

ne 9.94 il 2.43 Sicily. XVII, p. 378, 1883. 
ap 0.34 

34 11III. 116.3.411 • or 8.34 dl 23.10 Eruption of 1886, B. Gentilecusa? 0. Silvestri, Basalt. Not in W. T. 
2.2.2.8. ub 19.65 ol 9.08 Mount Etna, At. Ac. Gioen. (4), o.n 19.18 mt 7.66 

' ne 10.08 il 2.28 Sicily. VI,Mem.XX, 
p. 4, 1893. 

35 III.116.(2)3.4. or 9.45 di 31.45 Magnitnaja Gora, J. Morozewicz. J. Morozewicz, Augite dio- Also in T. M. P 
2.1.8.2. nb 13.62 wo10.79 S. Ural Moun- Mem. C. G. Russ., rite. M., XXIII, l\11 12.51 mt 9.05 

ne 8.52 il 2.89 tains, Russia. XVIII, No.1, p. 10, p. 120, 1904. 
1901. 

36 III.G.3.4.0 or 9.45 di 21.91 Bocca dos Corregos, Eyme. C. Gagel,_ Basalt. 
2.8.2.2. nb 8.38 ol 15.05 Ma<;leira. Z. D. G. G., LXIV, un 21.13 mt 4.41 

ne 9.66 il 6.38 p. 429, 1912. 
a p 1.68 
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CL4-SS III. SALFEMANE-Continued. 

RANG 3. ALKALICALCIC. LIMBURGASE-Continucd. 

No. Si02 Al20 3 Fe20 3 Feo.· MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
--- --- ---------------------- ---

37 42.37 13.29 3.79 10.24 10. 76 11. 17 2.94 1. 17 0.56 3.21 0.57 s 0.09 100.16 3.098 

A2.II . 706 .130 .024 .142 . 249 . 200 .047 .013 .040 .004 

38 41.72 11.47 4.04 10.58 12.55 10.82 2.28 1.22 1.11 3.41 0.66 s 0.04 99.90 3.079 

A2.1I • 694 .112 .025 .147 • 314 .193 .037 .013 .043 .005 

0 

39 42.77 15.80 3.34 10.85 9.04 9.77 3.49 1. 65 0.27 0.35 3.08 0.18 100.59 

A2. II .713 .155 .021 .151 . 226 .175 .056 .018 .039 .003 

40 41.49 16.27 3.08 8.57 8.97 11.70 3.26 1. 24 0.31 0.15 3.50 0.45 99.48 

A2. II .692 .159 .019 :119 • 224 .209 .053 .013 .044 • 006 

41 43.04 14.76 4;91 8.52 8.27 13.03 2. 70 1.44 0.80 2.50 0.35 100.32 

A2. II .717 .145 .031 .118 . 207 . 232 .044 .015 • 031 .002 

42 44.96 18.06 4.04 7.82 5.58· 8.99 4.56 2.54 0.60 0.13 1. ~4 0.62 0.26 100.10 

A2. II • 749 .177 .025 .108 .140 .161 .074 .027 .024 .004 .004 

43 43.72 17.32 7.21 6.03 6.01 12.00 3.40 1. 57 1.80 0.81 0.32 100.19 

A2. ll • 729 .170 .045 .083 .150 • 214 .055 .017 .010 .002 

44 46.79 16.47 3.13 6.05 6.60 12.50 3.78 1.14 0.89 0.30 2.12 0.27 100.04 

A2. II • 780 .161 • 019 .084 .165 • 223 .061 .012 .027 .()02 

45 43.16 18.61 2.93 6.73 5.34 11.46 3.98 2.20 1.44 0.05 2.71 1. 21 99.82 

A2. II .719 .182 • 018 .093 .134 .205 .065 .023 .034 .008 

46 44 .. 80 .17. 30 4.90 6.85 5.72 11.70 4.03 2.08 0.35 2~60 0.50 100.83 

A2. II • 747 .170 .031 .095 .143 .209 .065 • 022 .033 .004 

47 43.40 15.29 . 6.65 7.11 4.95 11.23 3. 74 2.78 0.09 3.90 1.14 100.28 . 
A2. ll . 723 .150 .042 .099 .124 . 200 .060 .023 .049 .008 (99. 78) 

48 41.12 11.65 7.29 7.16 7.78 12.07 2.56 2.14 0.70 0.38 6.38 0.92 (0 ·100.15 

A2. II .685 .114 .046 .100 .195 .216 • 041 .022 .080 .006 (100.18) 

49 42.49 14.23 3.51 8.20 7.69 12.42 2.63 1. 21 3.40 0.40 3.31 0.44 99.93 

A2. II • 708 .140 .022 .114 .192 • 221 .042 .013 .. .041 .003 

50 40.10 15.50 6.35 7 .. 29. 8.41 12.40 3.37 1. 67 0.87 2.98 1. 28 100.22 

A2. II .668 .152 .040 .101 • 210 • 221 .055 .018 .037 .009 

51 44.66 13.37 2.10 8.01 13.84 8.88 3.15 2.16 1. 75 00.23 1. 60 0.57 C02 0.09 100.41 2.939 

A2. II • 744 .131 . 013 .111 .346 .159 • 051 .023 . 020 .004 
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No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

---
37 :n:r.6.3.4.0 or 7.23 di 26.17 Canical, Kliiss. C. Gagel, Limburgite. 

2.8.2.2. ab 7.34 ol 16.30 Madeira,. Z. D. G. G., LXIV, anl9.46 mt 5.57 
no 9.37 il 6.08 p. 429, 1912. 

ap 1.34 

38 III(IV).116.3.4. or 7.23 di 25.36 Pico Serrado, Eyme. C. Gagel, Trachy~ 
2.8.2.2. ab 6.55 ol 21.32 Madeira. Z. D. G. G., LXIV, dolerite. unl7. 24 mt 5.80 

no 6.96 il 6.54 p. 429, 1912. 
up 1.68 

39 III.6.3.4.0 or 10.01 di 21.20 Cumbre lava, N. Sahlbom. H_. Preiswerk, Basalt. Also in Vh. Nf. 
2.8.2.8. ub 3. 93 ol 17.93 Esperanza, N.J. Cb., 1909, I Ges. Basel, un22.52 mt 4.87 

ne 13.27 il 5.93 Teneriffe, p. 396. XXI, p. 221, 
Canary Islands. 1910. 

40 III.6.311.4. or 7.23 di 25.86 Anaga Mountains, N. Sahlbom. H. Preiswerk, Basalt. Also in Vh. Nf. 
2.2.2 .. ~. ub 0.52 ol 13.14 above Mercedes, N.J. Cb., 1909, Ges. Basel, an 25.85 mt 4.~1 

no 14.77 il 6.69 Teneriffe, p. 396. XXI, p. 221, 
Canary Islands. 1910. 

41 III.6.311.4. or 8.34 di 30.98 Topsail Point, Lassieur. A. Lacroix, Monchiquite. 
2.2.2.2. ub 3.67 ol 9.51 'l'amara Island, N. Arch. Mus., an 23.91 mt 7.19 

ne 10.51 il 4. 71 Los Islands, III, p. 83, 1911. 
ap 0.67 French Guinea. 

42 (II)JII.6."3.4. or 15.01 di 16.25 Mont Caffe, A. Lindner. W. Boese, Trachy- 3 places. 
2.8.2.8. !ib 9.96 ol 10.48 Sao Thome N.J. B. B., dolerite. au 21.13 mt 5.80 

no 15.62 il 3.65 Island, XXXIV, p. 264, 
ap 1.34 Guinea Coast. 1912. 

43 11III.6.311.4. or 9.45 di 24.08 Ladder Hill, R. Reinisch. R. Reinisch, Trachy-
2.2.2.2. ab 8. 91 ol 5.18 St. Helena Island. D. Sudp. Exp., dolerite. an 27.24 mt10.44 

no 10.79 il 1. 52 II (7), p. 645, 1912. 
ap 0.67 

44 III.116.3.4". or 6.67 di 28.42 N~Komba, Not stated. A. Lacroix, Gabbro Cf. No. 18, 
2.2.2.2. ab 15.20 ol 5. 70 adagascar. pers. com. dissolved 1.6.2.4 and an 24.46 mt 4.41 

in nephelite No. 123, no 9. 09 il 4.10 
ap 0.67 syerute. II.5.4.4. 

45 (II)III.6.3.4. or 12.79 di 18.78 Nosy Komba, Not stated. A. Lacroix, Gabbro Cf. No. 18, 
2.2.2.3. ab 6. 81 ol 7.04 Madagascar. pers. com. dissolved 1.6.2.4 and an26.13 mt 4.18 

' in nephelite No. 123, ne 14.48 il 5.17 
ap 2.69 syenite. II.5.4.4. 

46 11III.6.3.4. or 12.23 di 25.11 Berondra, Pisani. A. Lacroix, Essexite. Inclosed in 
2.2.2.3. ab 8.38 ol 4.56 Bezavona Mat. Min. Mad., No.18, an23.07 mt 7.19 

ne 13.92 il 5.02 Mountains, II, p. 194, 1903. II.6.3.4. 
ap 1.34 Madagascar.· 

47 III.116.3.4. or 12.79 di 23.09 Antsahondra, Boiteau. A. Lacroix, Labradorite 
8.1.2.3. ab 13.88 ol 1. 88 Itasy, c. R., (basalt). an 18.63 mt 9. 74 

ne 9.51 il 7.45 Madagascar. CLVI, p. 179, 1913. 
ap 2.69 

48 III11.6.3.114. or 12.23 di 31.32 Andranonatoa, Boiteau. A. Lacroix, 'Limburgite. 
8.1.2.2. ab 7. 07 ol 3.50 Itasy, C.R., an 14.18 mt 4.64 Madagascar. CLVI, p. 179, 1913. JIO 7. 81 il 12.16 

ap 2.02 

49 III."6.3(4).4. or 7.23 di 28.05 Sambirano, Boiteau. A. Lacroix, Basalt. 
2.2.2.2. ab 8.38 ol 8.99 Madagascar. pers. com. an23.63 mt 5. 10 

no 7.38 il 6.23 
ap 1.01 

50 III.6".3.4. or 10.01 di 24.57 Ambaliha, Pisani. A. Lacroix, Ijolite. 
2.2.2.2. ab 1.05 ol 8.92 Madagascar. Mat. Min. Mad., an21. 96 mt 9.28 I, p. 138, 1902. ne 15.05 il 5. 62 

ap 2.96 

51 III.6.113.4. or 12.79 di 19.73 Bald Hills, H. P. White. A. R. DW. Min., Olivine 
2.3.2.2. ab 5. 76 ol 25.43 Hill End, N. S. . (1911), basalt. an 15.81 mt 3.02 New South Wales. p. 198, 1912. ne 11.36 il 3.04 

ap 1.34 
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RANG 3. ALKALICALCIC. LIMBURGASE-Continued. 
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No. Si02 Al20 3 Fe,O, I FeO MgO CaO N~O K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp. gr. 

52 44.54 16.44 2.00 9.75 10.82 9.16 3.04 1. 23 '1. 53 0.25 0. 8.0 0.44 0.05 co11 0.11 100.37 3.000 
SOs 0.07 

A1. I • 742 .161 .013 .136 .271 .164 .049 
Cl none 

• 013 • 010 .003 - Cr20s 0.02 
V20s 0.06 
NiO 0.04 
BaO 0.02 
SrO trace 
LhO trace 
CuO trace 

53 43.54 15.61 3.20 8.64 9. 16 8.88 3.44 2.10 2.56 0.32 1. 81 0.40 0.26 co11 0.21 100.53 2.953 
Zr011 none 

AI. I . 726 .153 .020 .120 . 229 .158 .055 .022 .023 ·.003 .004 
SOs 0.10 
Cl trace 
s none 
Cr20s trace 
V20s 0.01 
NiO ·o.o4 
BaO 0.24 

~ SrO trace 
CuO 0.01 

54 43.48 16.53 3.42 8.91 7. 12 8.88 3.27 2.31 2.69 0.31 2.35 0.44 0. 15 co11 0.40 100.28 2.943 
SOs 0.21 

A1. I . 725 .162 .021 . 124 .178 . 159 .053 .024 . 029 .003 .002 
Cl 0.03 
Cr110s trace 
V20s 0.01 
NiO trace 
BaO 0.02 
SrO trace 
CuO trace 

55 43.39 16.67 3.47 8.80 7.30 8.79 3.30 2. 17 2. 67 0.29 2.20 0.41 0.19 C02 0.39 100.28 2.943 
SOs 0.19 

A1. I . 723 .163 .022 .122 .183 .157 .053 .023 .028 .003 .003 Cl 0.02 
Cr20s trace 
V20s 0.01 
NiO trace 
BaO 0.02 
SrO trace 

56 42.52 16.82 2.90 7.56 6.43 9.78 4.02 1. 31 5 .. 51 0.47 1. 30 1. 46 0.15 C02 0.07 100.37 2.812 
Zr02 none 

A1. I • 709 .165 .018 .105 .161 .175 .065 .014 .016 .010 .002 SOs none 
Cl •trace 
Cr20a none 
V20s 0.03 
NiO none 
BaO 0.04 
SrO trace 

57 42.10 15.68 3.40 7. 11 8.26 9.91 4.20 1.47 4.69 0.66 1. 45 1.12 0.14 co11 0:08 100.42 2.799 
Zr02 none , 

.068 .016 .018 .008 .002 SOa 0.03 Al.I • 702 .154 .021 .099 . 207 . 008 Cl trace 
s none 
Cr20a 0.01 

J 
V20s· 0.03 
NiO trace 
BaO 0.07 
SrO trace 
Cu 0.01 

58 46.93 14.37 1. 37 9.52 9.74 10.04 3.49 1.53 0.52 0.10 2.04 0.46 co11 none 100.13 

A2. II . 783 .141 .009 .132 .244 . i79 .056 .016 .026 .003 

59 44.25 16.27 l. 50 10.30 6.51 10.14 3.24 1. 98 2.40 3.65 0.63 100.87 

A2. II • 738 .160 .009 .143 .163 .181 .052 .021 .046 .004 

60 43.76 11.58 4.39 7.57 12.97 9.64 3.03 1. 84' 0.47 3.41 0.45 SOs 
s 

0.14 
0.15 

99.78 3.032 

A2. II . 729 .114 .028 .106 .324 .172 .048 .020 .043 .003 

61 43.01 12.23 3.57 12.07 13.62 10.17 2.26 0.95 0.16 1.51 0.40 99.95 

A2. II .717 .120 .023 .168 • 341 .182 .036 .010 .019 .003 

62 43.92 17.42 4.09 8.83 4.89 9.53 4.60 2.17 0.11 0.06 4.19 0.67 0.09 100.57 

A2. II .732 .171' .026 .122 .122 .• 170 .074 .023 .052 .005 .001 

63 42.14 14.95 2.90 9.71 9. 470 10.32 3.27 1.80 0.16 0.12 4.90 0.40 0.12 100.26 
~ 

A2. II . 702 .147 ,018 .135 .237 .184 .053 .019 .061 .003 .002 
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52 IH.116.3(4).4. or 7. 23 di 14.65 Rookwood, J. C. H. Min- 1fingaye and White, Olivine 

1.2.2.2. 1\b 10.22 ol 25.34 
Wedney, gaye. Rec. G. S. N. S. W., basalt. .. fill 27.52 mt 3.02 

no 8.38 il 1. 52 ew South Wales. VII (3), p. 230, 1903. 
ap 1. 01 

53 III.6.3.4.0 or 12.23 di 16.16 Luddenham, H. P. White. :Mingaye and White, Analcite 
2.8.2.f. ab 8.91 ol 18.54 Sydney, Rec. G. S. N. S. W., basalt. fill 21.13 mt 4. 64 

no 10.79 il 3. 50 New South Wales. VII (3), p. 230, 1903. 
ap 1.01 

54' 11III. 116.3. 114. or 13.34 di 14.59 B.ondi, J. C. H:Min- G. W. Card, ·Analcite Fresh? 
2.8.2.8. ubll.OO ol 14.76 

~dney, gaye. Rec. G. S. N. S. W., basalt an 23.63 mt 4. 87 
I ne 9.09 il 4.41 ew South Wales. VII (2), p. 97, 1902. 

ap 1. 01 

55 11TII .(5)6.3.4. or 12.79 di 13.50 Bondi, .T. C. H. Min- G. W. Card, Analcite Fresh?. 
2.8.2.8. fib 11.27 ol 15.72 Sydney, gay e. Rec. G. S. N. S. W., basalt. an 24.19 mt 5.10 

ne 8.94 il 4. 26 New South Wales. VII (2), p. 97, 1902. 
ap 1. 01 

56 (II)III.( 5)6.3.411• or 7. 78 di 12.64 Rixons Pass, H. P. White. G. ''7• Card, Monchiquite. 
2.8.2.8. ab 18.60 ol 14.25 South Bulli, pers. com. an 23.91 mt 4.18 ., 

ne 8.38 il 2.43 New South Wales. 
ap 3.36 

57 III.6.3.4.0 or 8.90 di 17.86 South Bulli, W. G. Stone. N. S. W. Dep. Min., Monchiquite. 
2.8.2.2. ab 9.96 ol 14.64 New South Wales. A. R. (1912), p. 198, an 19.46 mt 4.87 

ne 13.92 il 2. 74 1913. 
ap 2.69 

: 

58 III.(5)6.3.4. or 8.90 di 22.50 Blue Lake, E. R. Stanley. E. R. Stanley, Olivine 
2.8.2.2. ab 15.20 ol 19.08 Mount Gambier, Tr. R. Soc. S. Aust., basalt. an 19.18 mt 2.09 

ne 7. 67 il 3.95 South Australia. XXXIII, p. 87, ~909. 
ap 1. 01 

59 11III.(5)6.3.4. or 11.68 di 18.40 Pa penoo Valley, Pisani. A. ·Lacroix, Basalt. 
2.8.2.8. ab11.53 ol 13.82 Tahiti, B. Soc. G. Fr., X, an 24.19 mt 2.09 

ne 8. 52 il 6.99 Society IsJands. . p.ll7, 1910. 
ap 1.34 

60 III.6.(2)3.4. or 11.12 di 25.41 Matavuna Volcano, Heuseler. A. Klautzsch, · Basalt. 
2.8.2.2. ab 8.91 ol 17.78 Savaii, Jb. Pr. G. L.-A., an 12.79 mt 6.50 Samoa. XXVII (1907), ne 18.80 il 6.54 

ap 1.01 p. 174, 1910. 

61 III(IV).116.3( 4).4 . or 5. 56 di 22.00 North Crater, R. Reinisch. R. Reinisch, Basalt. 
E.8.2.2. ab 7. 34 ol 29.03 Heard Island. D. Sudp. Exp., II an 20.57 mt 5.34 (3), p. 258, 1908. no 6.25 il 2.89 

up 1.01 

62 (II)III.6.113.4. or 12.79 di 17.73 ·Sulphur Cones, G. T. Prior. G. T. Prior, Hornblende 
8.2.2.8. fib 11.26 ol 6.93 Ross Island, Nat. Ant. Exp., I, basalt. un 20.57 mt 6. 03 S. Victoria J-'and, p. 103, 1907. ne 14.91 fl 7.90 

ap 1.68 Antarctica. 

63 III.6.3.4.0 or 10.56 di 21.99 Winter Quarters, G. T. Prior. G. T. Prior, Olivine 
2.8.2.2. ab 4. 72 ol 14.97 Ross Island, Nat. Ant. Exp., I, basalt. fill 20.85 mt 4.18 

no 12.50 il 9. 27 S. Victoria Land, p. 105, 1907. 
ap 1. 01 Antarctica. 
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---------------- ------------

64 42. 10 14.87 3.26 9.76 8.88 10.63 3.20 1. 80 0.12 0.11 4.93 0.58 0.07 100.31 

A2. II • 702 .146 .020 .136 .222 .189 .052 .019 .062 .004 .001 

65 43.3 15.4 1.7 10.3 9.6 9.3 3.7 1.4 3.9 1:'9 1C0.5 

B3. IV • 722 .151 .011 .143 .240 .166 .060 • 015 .024 

: 

RANG 3. ALKALICALCIC. LI.MBURGASE. 

45.17 17.181 1. 92 7.88 9.95 8.93 4.23 0.27 2.18 0.27 1. 63 none 0.15 C02 0.21 100.08 
Zr02 none 
s 0.11 

2. II • 753 .168 . 012 .110 • 249 .159 .068 .003 . 020' -- . 002 BaO none 

1 

A 

2 44.16 15.94 2.61 9.75 4.62 8.96 5.13 0.72 2. 88. 3.14 1. 50 SOa 0.24 99.65 

A 2. II . 736 .156 . 016 .136 .116 .160 . 082 .008 . 039 .011 

3 45.99 13.42 4.63 6.48 12.29 9.01 4.32 0.61 1. 05 1.71 0.40 0.55 100.46 

A 2. II . 767 .1~2 . 029 • 090 .307 .161 .069 .007 . 023 .003 .008 

• 4 43.52 15.39 4.82 10.83 5.94 9.83 4.04 0.52 1. 43. 3.92 0.10 0.14 100.48 

A 2. II • 725 .151 .030 .150 .149 .175 .065 .006 .049 . 001 .002 

5 46.84 13.14 5.75 0.73 10.96 14.38 3.56 0.45 3.38 0.23 0.47 99.89 3.02 

A 3. III . 781 .129 .036 .010 . 269 . 257 . 057 • 005 • 006 
" 

6 43.60 13.60 3.95 6.95 10.20 12.10 3. 74 0.69 2.75 2.44 0.43 100.45 

A 2. II . 727 .133 .025 .097 .255 • 216 . 060 .007 .031 . 003 

RANG 4. DO CALCIC .. 

1 38.02. 14.64 5.69 10.33 10.26 9.11 1. 90 1. 66 .2.35 0.74 4.84 0.09 0.12 C02 none 99.75 

A2. I~ .634 .144 .036 .143 .257 .163 .031 • 018 . 060 . 001 .002 

2 ' 44.16 14.89 1.19 6.83 14.40 13. 0.1 1. 92 0.97 0.89 0.05 0 .. 89 I trace 99. 30~ 

B3. IV . 736 .146 .008 .094 .360 .232 . 031 • 010 .011 -

3 45.47 19.32 0.50 4.22 10.09 16.70 2.32 ·'o. 64 n. d. 0.18 0.35 ; ~· :ll 0.21 100.00 
'J: 

A2. II • 758 .189 .003 .058 .252 • 298 .037 .007 . 002 .002 

4 43.92 17.62 4.05 3.94 8.16 13.07 2.84 1. 33 2.82 1. 78 0.15 SO a 0.47 100.37 
Cl 0.22 

A2. II • 732 .173 .025 .055 • 204 .234 .046 • 014 . 022 .001 

5 39.81 18.20 6.87 4.15 8.35 13.83 3.43 0.77 1. 76 0.75 1.44 0.22 C02 trace 100.00 
SO a 0.24 

A2. II .009 
Cl 0.18 

.664 .178 .043 .058 .209 . 246 .055 .008 .010 • 003 

.6 . 36.38 16.08 12.86 6.93 5.01 15.53 2.44 1.15 0.82 2.08 1.12 100.40 

A2. II .606 .158 .080 .096 .125 .277 .040 • 013 .026 .008 
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()4 III.6.3.4.0 or 10.56 di 22.46 Winter Quarters, G. T. Prior. G. T. Prior, Limburgite. 
2.2.2.9. nb 5. 76 ol 13.44 Ross Island, ; Nat. Ant. Exp., I, 

l\11 20.85 mt 4.64 
no 11.64 il 9.42 S. Victoria Land, p. 105, 1907. 

ap 1.34 Antarctica. 

(35 III.G.3.4.0 or 8.34 di 20.52 Doumer Island, Pisani. E. Gourdon, Hornblende 
2.3.2.2. ab 6. 81 ol 20.43 Graham Land, Exp. Ant. Ohare.: basalt. nn 21.13 mt 2.55 

no 13.35 il 3.65 Antarctica. Pet. vol., p.192, 
1908. 

SUBRANG 5. PERSODIC. BEKINKINOSE. (H. S. WASHINGTON, 1917.) 

-·· 
1 11III.(5)6.3.5. or 1. 67 di 13.87 Preston, W. A. Drushel. G. F. Loughlin, Gabbro. 

2.3.2.2. nb 19.39 ol 20.77 Connecticut. . U. S. G. S. B. 492. 
l\11 26.97 mt 2. 78 
no 8.80 il 3.04 p. 114, 1912. 

2 (II)III.(5)6.113.115. or 4. 45 di 13.05 Neuwerk, Not stated. 0.. H. Erdmannsdorfer, Diabase. Dark facies. 
2.3.2.3. nb 27.25 ol 11.66 Harz. N.J. Cb., 1909, Of. No. 10, l\11 18.35 mt 3. 71 

no 8.52 il 5.93 p. 40. II.G.3.4. 
np 3. 70 

3 III.116.113.( 4)5. or 3.89 di 20.90 Nieder Putzkau, M. Voigt. M. Voigt, Olivine 
2.3.2.2. nb 20.44 ol 19.15 Lausitz. In. Diss. Leip., diab'ase. nn 15.57 mt 6. 73 

no 8.52 il 3.50 p. 25, 1906. 
ap 1. 01 

4 III.(5)G.3.115 .. or 3.34 di 20.83 Tau ben berg, M. Voigt. M. Voigt, Camptonite. 
3.2.2.3. nb 19.65 ol 10.48 Lausitz. InDiss. Leip., ' an 22.24 mt 6.96 

no 7. 81 il 7. 45 p. 39, 1906. 
llP 0.34 

5 III.6.3.115. or 2. 78 di 41.04 Biirkelkopf, L. Hezner. U. Grubenmann, Diallage 
2.1.2.1. llb 11.00 ol 5.53 Lower Engadine, Btr. G. K. Schw~, gabbro. nn 18.63 mt 0.93 

no 10.22 il 0. 91 Switzerland. XXIII, p. 226, 1909. 
hm 5.12 .. 

6 III.6.3.115. or 3.89 di 30.88 Bekinkina, Pisani. A. Lacroix, Ijolite. Bekinkinite 
2.2.2.2. ab 9.96 ol 11.59 Ambavatovy, · Mat. Min. Mad., of Rosen-an 18.35 mt 5.80 

I 
no 11.64 il 4. 71 Madagascar. II, p. 229, 1903. busch. 

ap 1. 01 

SUBRANG 4-5 . . PRESODIC. PAPENOOSE. (LACROIX, 1910.) 

l III.(5)6.114.(3)4. or 10.01 di 14.36 Prospect Hill, G. Steiger. W. H. Hobbs, Hornblendite. 
2.3.2.2. ab 3.14 ol 18.12 Litchfield, Rosenb. Fests., an26. 41 mt 8.35 

no 7.10 il 9.12 Connecticut. p. 41, 1906. 
llp 0.34 

2 III.6.4.4.0 or 5.56 di 28.13 Little Falls, ,L. Nye. F. F. Grout, Gabbro. 
l ~ ' • 

1.3.2.2. ab 0.52 ol 23.46 Minnesota. J. G., XVIII, an 29.19 mt 1. 86 
110 8.52 il 1. 67 p. 656, 1910. 

8 III.6.4.411 • or 2. 22 di 32.33 Skeie, n. Bergen, Lillejord. C. F. Kolderup, Olivine 
1.2.2.2. an 40.31 ol 12.03 Norway. Berg. Mus. Aarb., gabbro. lc 1. 31 mt 0. 70 

no 10.51 il 0.30 1903, No. 12, p. 99. 
ap 0.67 

4 11111.(5)6.114.4. or 7. 78 di 24.32 Rhondorferthal, K. Busz. K. Busz, Heptorite 
2.2.2.2'. ab 7. 34 ol 7.02 Siebengebirge, N. J., 1904, II, (hauyne an 33.92 mt 5.80 

no 6.53 il 3.34 Rheinland. p. 91. monchi-
hi 0.35 quite). 
th 0. 85 

5 III.6.(3)4.4(5). or 4.45 di 21.30 Ross berg, Sonne. C. Chelius, Basalt. Not in W. T. 
2.2.2.2. ab 1. 31 ol 8.56 n·. Darmstadt, Nb. Ver. Erdk. an 31.97 mt 9.98 

no 14.91 il 1. 37 Hesse (IV), XVII, p. 6, 
llp 3.36 1896. 

G 111.6(7) .114.4 an 29.19 di 27.00 \Vertberg, C. TreilZen. 0. Trenzen, Nephelite 
3.1.8.8. lc 5.67 WO 0.93 n. Romberg, N.J., 1902, II, basalt. no 11.36 cs 1. 03 

mt16.24 Hesse. p. 29. 
il 3. 85 
hm 1. 60 
ap 2. 69 

I 



688 . CHEM~CAL ANALYSES OF IGNEOUS 'ROCKS. 

CLASS III. SALFEMANE-Continued. 

RANG 4. DOCALCIC-Continued. 

No.- Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 I 
H20+ IH20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------ ---------- ---

7 41.36 15.64 0.38 8.40 12.52 13.68 2.18 1. 30 1. 28 2.73 0.21 0.31 C02 0.16 100.16 3.099 
80s none 

A2. II 
C'l 0.01 

.689 .153 .002 .117 • 313 . 245 .035 • 014 .034 .002 .004 F none 

: 

8 37.80 12.90 7.09 14.02 7.12 15.02 1. 85 0.95 2.46 1. 27 100.48 

A3. III .630 .126 .044 .194 .178 .268 .030 • 010 . 016 

' .' 

9 33.00 14.56 9.20 12.39 ~.86 15.70 1. 39 0.96 1. 52 1. 25 99.83 

A~. III .550 .143 .058 .172 . 247 • 280 .023 . .010 . 016 

10 43.35 15.52 2.15. 8.75 8.78 12.30 2.82 1.04 3.25 2.81 0.32 101. 10 

A2. II . 723 .152 • 014. .122 • 220 .220 .045 .011 .002 (100. 80) 

' 

11 38.62 13.90 5.97 8.65 11.21 15.54 2.01 0.57 1. 46 1. 86 0.60 0.30 100.69 

A2. II • 644 .136 .037 .121 • 280 .277 .032 .007 .023 .004 .004 

12 44.98 14.77 3.70 7.69 5.35 15.40 2.51 1. 02 1.13 2.19 0.51 0.39 Zr02 0.05 99.69 
SrO trace 

A2. II • 750 .145 .023 .107 .134 • 275 .040 .011 . 027 .004 .006 

CLASS III. SALFEMANE. 

RANG 1. PERALKALIC. MALIGNASE. (C. I. P. W., 1902.) 

1 47.85 13.241 2.74 2.65 5.68 14.36 3. 72 5. 25. 2.74 2.42 .100.65 2.879 

3. III . 798 .130 .017 . 037 .142 .·256 . 060 .056 .017 A 

RANG 1. PERALKALIC. MALIGNASE. 

1 51.38 15.88 1. 48 4.37 4.43 8.62 7.57 4. 20. 0.42 
I 

0.12 1 o. 98 99.45 

~2. II • 856 .156 • 009 . 061 .111 .154 .123 . 045 . 002 . 007 

2 44.65 13.87 6.06' 2.94 5.15 9.57 5.67 4.49 2.10 0.96 0.95 1. 50 0.17 co, 0.11 99.92 
SOs 0.61 
Cl trace 

A l.I • 744 .136 .038 • 041 .129 .171 .092 .048 • 012 .011 .002 BaO 0. 76 
SrO 0.37 

3 42.02 12.05 7.93 5.06 2.18 17.01 4.85 3.15 0.67 2.36 1. 66 0.96 s 0.54 100.54 

A2.1I • 700 .118 • 050 . Oil . 055 .304 . 080 .034 • 030 .012 . 014 

4 42.12 12.24 5.71 7.83i 0.15 8·.43 11.97 2.59 0.76 0.80 2.56 . 4. 95 ioo.n 
A2. II • 702 .120 • 036 .108 . 004 .150 .194 . 028 . 032 .035 

~ 40.92 11.85 5.72 8.89 0.25 8.12 12.23 2.18 0.95 0.98 2.18 5.43 99. 70 

A2. II .682 .116 .. 036 .124 . 006 .• 145 .197 .023 . 027 .038 

-



No. Bymbol. 

'1 III.6(7).114.4. 
1.3.2.2. 

8 III(IV) .611 •11t1.4. 
2.3.2.3 .. 

9 III11 .6.4.4. 
2.5.2.3. 

10 III.116.(3)4.4. 
2.2.2.2. 

11 III(IV) .6.4.411 • 

2.3.2.2. 

12 III.(5)6.(3)4.4. 
2.1.3.3. 

1 III.7.1(2).3. 
2.1.8.2. 

1 (II)III.7.1.4:. 
1.1.3.2. 

2 III.7.1.(3)4. 
2.1.3.2. 

3 III".7.1.4. 
2.1.4.0. 

4 III. 7 .1.4.0 
2.1.8.5.3. 

5 III.7.l.4.0 
2.2.3.5.3. 

SUPERIOR ANALYSES OF FRESH ROCKS. III.6.4.4-5-III. 7 .1.4. 

ORDER 6. LENDOFELIC. PORTUGARE-Co~tinued. 

SUBH.ANG 4-5. PRESODIC. PAPENOOSE-Continued. 

Norm. Locality. Analyst. Refere~ce. 

an28.91 
Ic 6.10 
no 9.94 

an23. 91 
lc 4.36 
no 8.52 

nn 30.58 
lc 3. 49 
no 6.53 
kp 0.33 

or 6.12 
nb 6. 81 
nn 2(1.69 
no 9.09 

nn 26.97 
lc 3.05 
no 9.09 

or 6.12 
nb 8.38 
nn26.13 
no 6.82 

or 21.96 
an 3. 89 
lc 7.20 
no 17.04 

or 25.02 
ab 5. 76 
ne 28.40 

or 26.69 
ah 1. 57 
no 23.00 
th 1.14 

or IS. 90 
nb 1. 05 
nn 1. 11 
no 22.15 

or 15.57 
nb 6.55 
ne 22.58 

or 12.79 
ab 8. 91 
no 21.58 

di 19.83 Grunwald, F. Hanusch. J. E. Hibsch, 
ol 23.81 Bohemia. T. M.P. M., XXIX, cs 3.96 
mt 0.46 p. 410, 1910. 
il 5.17 
ap 0.67 

di 25.52 Tswetli Bor, Not stated. Duparc and Pamfil, 
ol 16.75 Iss H.iver, B. Soc. :Min. Ii'r., cs 6.19 
mt 10.21 Ural Mountains. XXXIII, p. 366, 
j) 2.•13 1910. 

ol 27.29 Tswetli Bor, Not stated·. Duparc and Pamfil, 
cs 14.62 Iss H.iver, C. H.., CLI, p. 1137, mt13.46 
il 2.43 Ural Mountains. 1910. 

di 26.20 Diokhone, Pisani. J. Chantard, 
ol 13. 13 Cap Verde, B. Soc. G. Fr. (4), mt 3. 25 
j) 5. 32 Senegal. VII, p. 437, 1907. 
np o. 67 

di 22.64 Dakar Peak, C. v. John. C. v. John, 
ol 18.48 Cap Verde,. Jb. G. R.-A. Wien, cs 5.50 
mt 8.58 Senegal. XLVI, p. 288, 1896. 
j) 3.50 
np 1. 34 

di 38.02 Adolf Friedrich 0. Hauser. L. Firickh, 
ol 2.32 Cone, Lake D. Zent. Afr. Exp., mt 5.34 
j) 4.10 Kivu District, I (1), p. 22, 1912. 
np 1.34 German East 

Africa. 

ORDER 7. LENF;ELIC. KAMERUNARE. (C. r.·P. W,., 1902.) 

SUBRANG 3. SODIPOTASSIC. 

di 35.63 Pooh-bah Lake, . F. L. H,ansome. A. C. Lawson, 
WO 2.67 Rainy River B. Dep. G. Un. Cal., mt 3. 94 
ap 5. 71 Distrtct, Ontario. I,· p;·350, 1896. 

SUBH.ANG 4. DOSODIC. MALIGNOSE. (C. I. P; W., 1902.) 

ac 4.16 Pooh-bah Lake, J. W. Sharwood. A. C. Lawson, 
ns 0. 37 Rainy H.iver B. Dep. G. Un. Oal.,, di 29.74 
ol 3.18 Distnct, Ontario. I, p. 359, 1896. 
il 0.30 
np 2. 35 

di 27.86 Gordons Butte, W. F. Hille- J. E. Wolff, 
WO 1.16 Crazy Mountains, brand. U. S. G. S. B. 150, mt 7.19 
il 1. 82 ·Montana. p. 201, 1898. 
11m 1.12 
ap 3. 70 

di 13.17 As, Alno, N. Sahlbom. N. Sahlbom, 
wo23.20 Sweden. N.J., 1897, II, mt11.60 
il 4. 56 p. 99. 
ap 4.03 

ac 16.63 Ankidona, Boiteau. A. Lacroix, 
ns 8. 05 Itasy, C. R., CLVI, di 8.12 
ol 4. i3 Madagascar. p. 179, 1913. 
il 4.86 
ap 11.76 

ac 16.63 Mazy, Boiteau. A. Lacroix, 
ns 8. 30 Itasy, C. R., CLVI, di 4. 43 
ol 8.51 Madagascar. p. 179, 1913. 
il 4.10 
ap 12.77 

689 

Rock name. Remarks. 

Basalt. 

Issite (horn- Also in 
blendite). C. R., CLI, 

p. 11371 1910. 

Issite (horn-
blendite). 

Limburgitic 
basalt. 

Limburgite. In W. T., p. 347. 

Limburgite. 

Nephelite- In W. T., p.S47. 
pyroxene 
malignite. 

Amphibole 
malignite. 

·In W. T., r. 347. 

Theralite. In W. T., p. 347. 

Ijolite In W. T., p.'347. 
porphyry: 

Limburgitic 
basalt. 

' • ·j 

I 
Limburgiti~ 

basalt.,.. · 

) 



690 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS III. SALFEMANE-Continued. 

RANG 1. PERALKALIC. MALIGNASE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--- ---------------- ------

1 47.18 15.21 4.07 7.26 6.64 8.86 7.61 1. 41 0.72 1. 09 0.08 0.02 100.15 2.868 

B2.m • 786 .149 .026 .101 .·166 .158 .123 . 015 . 014 - -

RANG 2. DOMALKALIC. KAMERUNASE. (C. I. P. W., 1902.) 

1 47.30 16.81 2.19 6.91 5.16 10.43 2.33 6.86 0.20 0.16 1.13 0.70 0.09 Zr02 none 100.74 
SO a 0.18 

A 1. I • 788 .165 .014 .096 .129 .186 .037 
Cl o. 06 

. 073 .014 . 005 . 001 BaO 0.23 

47.39 14.79 3.10 5.08 6.77 11.61 1.49 6.93 0.77 0.28 1.41 0.45 C02 none 100.35 
ZrO 0.04 

2 

1.1 
SOa none 

• 790 .145 .019 .071 .169 .207 :024 . 073 .018 . 003 8 none A 
Ce20a 0. 05 
BaO 0.15 
SrO 0.04 

RANG 2. DOMALKALIC. KAMERUNA8E. 

1 46.04 12.23 3.86 4.60 10.38 8.97 2.42 5.77 2.87 0.64 1.14 trace· SOa trace 99.76 
Cl 0.11 
BaO 0.48 

A2.ll • 767 .120 .024 .064 .260 .160 .039 .062 .008 .008 - SrO 0.25 

2 43.72 13.85 5.26 7.61 5.64 9.76 4.11 4.77 0.81 3.66 0.76 SOs 0.18 100.13 2.920 

A2. II • 729 .136 .033 .106 .141 .174 .066 • 051 .046 .005 

3 45.03 16.59 4.55 6.37 3.95 11.09 3.53 5.29 0.34 0.15 1.10 0.96 0.64 Zr02 none 100.33 
Cl 0.26 

:o14 
F 0.11 

Al. I • 751 .163 .029 .089 .099 .198 .056 .056 . 007 .009 s 0.05 
BaO 0.16 
SrO 0.16 

RANG 2. DOMALKALIC. KAMERUNASE. 

1 47.10 16.42 4.63 7.04 5.00 7.64 6.36 3.47 0.40 1. 75 0.48 0.36 100.65 

A 2.II • 785 .161 . 029 . 098 .125 .136 .103 .037 . 022 . 003 . 005 

2 45.77 16.16 3.72 6.21 7.03 9.01 6.23 2.28 1. 87 1. 70 0.29 trace 100.27 

A 2. II • 763 .158 .023 .086 .176 .161 .105 .024 i .021 .002 -
I 

3 42.77 14.16 5.05 6.26 2.69 14.34 4.67 2.51 3.60 3.05 0.30 99.40 2.904 

B2. III . 713 .139 .032 .087 .067 . 255 .075 .027 .038 .002 

38.57 14.99 8.31 7.30 5.82 8.35 6.39 3.03 1. 56 2.90 1. 92 0.32 SOa 0.37 100.36 2.95 
Cl o. 38 

4 
BaO none 

A1. I .643 .147 .052 .101 .148 .149 .103 .032 .036 . 013 .005 8r0 0.15 

5 39.88 15.37 -8.67 2.91 7.16 13.83 4.73 2.01 2.17 1. 04 2.29 trace 100.06 2.918 

A2. II .665 .151 .054 .040 .179 .246 .076 .021 • 013 • 016 - • 

6 44.42 13.33 9.14 6.35 5.74 10.60 5.60 1. 81 1. 75 1. 63 0.35 8 0.18 100.35 3.008 

~2. II • 740 .131 .057 .089 .144 .1.89 .090 • 019 . 020 . 003 



SUPERIOR ANALYSES OF FR.ESH ROCKS. III.7.1.5-III.7.2.4. 69i 

OHDER 7. LENFELIC. KAMEHUNARE-Continued. 

SUBH.ANG 5. PEH.SODIC. 

No. Symbol. Norm. Locality. Analyst. -:Reference. Rock name. Remarks. 

1 III. 7 .1".( 4)5. or 8.34 di 33.03 Serra valle, G. Ponte. G. Ponte, Basalt. Not described. 
~.~.8.8. 

ab 12.31 ol 6. 27 n. PaJagonia, Atti Ac. Gioen., Mode? an 3.06 mt 6.03 
no 28.26 il 2.13 Val di Noto, (5), III, No. 4, 3 places. 

Sicily. p. 5, 1910. 

SUBRANG 2. DOPOTASSIC. JUGOSE. (H. S. WASHINGTON, 1906.) 

1 (ll)IIL 7 .2".2". or 11.68 dl 25.90 Bottom of crater, H. S. Washing- H. S. Washington, Leu cite Scoria of 1914. 
~.2.2.8. an 15.29 ol 6.11 Mount Vesuvius, ton. unpublished. basanite. lc 22.67 mt 3. 25 

no 10.51 il 2.13 Italy. 
ap 1.68 

2 III.7(8).2".2. or 8.06 dl 33.01 Monte Jugo, H. S. Washing- H. S. Washington, Leucitite. 
112.1.3.2. an 13.34 ol 4.04 n. Montefiascone, ton. R. C. R., p. 124, Ic 25.51 mt 4.41 

no 6. 82 il 2. 74 Italy. 1906. 
ap 1. 01 

SUBllANG 3. SODIPOTASSIC. CASCADOSE. (L. V. P~H.SSON, 1905.) 

1 III. 7 .112.(2)3. or 21.68 di 26.12 Arrow Peak, H. W. Foote. L. V. Pirsson, I Cascadite In W. '1'., p. 347. 
2.2.2.2. an 5. 28 ol 12.72 Highwood Moun- U. S. G. S. B. 237, (minette). Ic 11.03 mt 5.57 

no 11.08 il 1. 22 tains, Montana. 1905, p. 145. 
ap 2.69 

2 III.7.(1)2.3. or 18.35 di 30.51 Mikeno, Lake Kivu Eyme. L. Finckh, Leucite 
~.1.3.3. 

an 5.28 ol 2. 26 District, German D. Zent. Afr. Exp., basalt. lc 7.85 mt 7.66 
no 18.74 il 6.99 East Africa. I (1), 1912, p: 34. 

ap 1. 68 

3 11111.7.211.3. or 15.57 di 27.30 Near Ragon, E. W. Morley. J.P. Iddings, Vicoite Also in Iddings 
2.2.3.3. an 15.29 ol 3.11 Mount Mouriah, Ign. Rocks, II, (leucite and Morle:i], Ic 12. 21 mt 6. 73 

no 14.77 il 2.13 Java. p. 622, 1913. tephrite). J. G., XX II, 
bl 0.47 .ap 2.35 I p. 233, 1915, 

I 
SUBRANG 4. DOSODIC. KAMERUNOSE. (C. I. P. W., 1902.) 

1 (II)IIL"7 .(1)2.4. or 20.57 dl 23.67 Heum, Lougendal, V. Schmelck. W. C. Brog~r, Heumlte. In W. '1'., p; 349. 
2.2.2.8. ab 8.91 ol 5. 71 Norway. Eg. Kg., II, an 5.84 mt 6. 73 

no 24.42 il 3.34 p. 91, 1899. 
ap 1. 01 

2 111.7.112.4. or 13.34 di 27.77 Kiose Aklungen, 0. Heiden- W. C. Brog~r, Farrisite. IriW. '1'., p. 349. 
2.2.2.2. a b 7. 34 ol 6.88 Lougendal, reich. Eg. Kg., II, an 8.06 mt 5.34 

no 25.84 il 3.19 Norway. p. 65, 1899. 
ap o. 67 

' 

3 III.(6)7 .2.4. or 15.01 di 18.68 Kiechliilgs berg, K. Gruss. K. Gruss, Monchiquite. In W. '1'., p. 349. 
2.1.4.3. ab 4.19 wol4.73 Kaiserstuhl, Mt. G. L.-A. Bad., an 10.29 mt 7.42 

ne 19.03 il 5. 78 Baden. IV, p. 113, 1901. 
ap 0.67 

4 III.7.2.4.0 or 17.79 di 18.43 Michels berg, 0. N. Heiden- W. Freudenberg, Shonkinite. 
3.~.2.3. 

ab I. 57 ol 6.03 Katzenbuckel, reich. Mt. G. L.-A. Bad., an 6.12 mtl2.06 
ne 25.56 il 5.47 Odenwald. v, p. 267,1907. 
hi 0.59 ap 4. 37 
th o. 71 

5 III.7.2(3).4. or 6.39 di 30.02 Lobauerberg, J. Stock. J. Stock, Ndchelite In W. '1'., p. 347. 
2.1.3.2. an 15.01 oi 2.80 Saxony. '1'. M.P. M., IX. olerite. Ic 4.14 mt 6.26 

ne 21.58 il I. 98 p. 466, 1888. 
hm4.32 
ap 5.38 

6 III.(6)7 .112.411• or 10.56 di 34.19 Flurhube, H. Tertsch. F. Bauer, 'l'heralite. 
2.1.3.3. ab 11.53 mt 13.22 Duppau,oo. T. M. P. l\L, XXII, an 6.12 il 3.04 

no 19.31 ap 1.01 Bohe~a. . 281, 1903. p 



692 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS III. SALFE.MANE-Continued. 

RANG 2. DOMALKALIC. KAMERUNA.SE-Continued. 

No. Si02 Al20 3 Fe203 FeO 
Q 

MgO "cao H 20- Ti02 P20s Na20 K20 H20+ MnO Inclusive. Sum. Sp.gr. 
---- --- --- ------------- ---------

7 40.10 15.27 10. 13 1. 85 4.59 12.08 4.78 3.34 2.93 3.64 0.87 0.08 C02 0.23 99.89 2.91 

A 2. II _668 .150 • 063 .026 .115 . 216 • Oi7 . 035 . 046 . 006 • 001 

I 

8 39.97 17.30 7.41 3.05 3.82 10.53 5.14 3.5~ 4.11 3.34 0.84 0.09 C02 
X 

0.33 99.89 2.86 o. 20 

2. II .170 • 046 .043 .096 .181 
SOs o. 06 

.666 .083 .038 . 042 • 006 • 001 Cl 0.14 A 

' 

41.04 11.78 6.86 9.52 5.38 10.50 4.36 2.38 4.00 2.37 1. 23 99.42 

A 2. II .684 .116 .043 .132 .135 .188 .070 . 026 . 030 • 009 

1 0 38.99 11.80 8.96 9.48 7.42 11.34 3.92 l. 62 l. 88 2.99 1. 32 99.72 

A 2. II ,(i50 .116 .056 .132 .1R6 . 203 .063 . 017 .037 • 009 

-
RANG 2. DOMALKALIC. KAMERUNASE. 

1 44.26 16.48 5.01 11.34 5. 73 8.03 6.30 0.88 1. 59 0.47 trace trace 100.09 

B 2. III .738 .162 . 031 .157 .143 .143 .102 • 009 .006 - -

RANG 3. ALKALICALCIC. ETINDASE. (C. I. P. W., 1902.) 

1 4:1. 89 12. 73> 3.31 4.35 13. 71 12.95 1. 02 3.66 1. 59 . 0. 27 0.95 0.23 C02 none 99.77 
Zr02 trace 

A . 748 . 021 . 061 .·343 . 231 .017 .039 . 012 .002 
Cr20a 0.03 

2. II .125 BaO 0.08 

RANG 3. ALKALICALCIC. ETINDASE. 

1 40.95 15.37 6.36 4.38 10.46 11.67 3.97 1. 26 3.93 0.86 0.25 0.09 trace Cr20a 0.19 99.84 2.932 
BaO 0.10 

A2. II .683 .150 .040 .061 • 262 . 209 . 065 . 014 . 003 - -
2 39:75 13.34 4.00 8.55 14.81 10.90 3.41 0.75 1. 26 3.42 0.17 100.36 

A2. II .663 .131 .025 .119 .370 .195 .055 .008 . 043 .001 

3 . 40.73 12.55 10.72 4.20 11.84 12.03 3.63 1. Q7. 1.13 1. 89 0.38 100.17 3.007 

A2. II .679 .123 .06i .058 • 296 .214 .058 • 012 .024 . 003 

4 42.36 15.39 0.48 12.12 1.0.49 11.25 3.78 1. 24 none 0.85 0.88 0.58 C02 0.38 99.93 
SO a none 
Cl 0.13 

A2. II . 706 .151 . 003 .168 . 262 • 201 • 061 • 013 . 011 . 006 .008 

5 41.20 14.83 4.64 7.91 11.17 12.14 2.76 1. 51 1.30 2.15 0.13 99. 74 

A2. II .687 .145 .029 .110 • 279 • 217 .045 • 016 . 02i .001. 

6 40.53 14.53 1. 27 11.11 8.58 13.45 3.25 2.67 1.04 2.85 0.69 0.58 C02 0.34 100.89 3.084 
SO a none 

A2. II • 676 .142 . 008 .154 • 215 .240 .053 .029 .036 .005 .008 
Cl none 
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ORDER 7. LE;NFELIC. KAl\IERUNARE--:-Continued. 

SUBRANG 4. DOSODIC. KAMERUNOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

7 III. 7 .2.114. or 12.51 di 24.84 Etinde Volcano, ~L Dittrich. E. Esch, Leu cite Fresh? 
3.1.8.2. an 10.56 wo 2. 67 Kamerun. Sb. Pr. Ak. W., nepheli- InW. T., p. 349. lc 5.45 il 3.!)5 

no 21.87 hm10.13 p. 299, 1901. nite. 
pf 2. 72 
ap 2.02 

8 11III.711.2.114. or 10.01 di 20.74 Etinde Volcano, l\1. Dittrich. E. Esch, Leucite In W. T., p. 349. 
8.1.8.2. an 13.62 WO 2.55 Kamerun. Sb. Pr~ Ak. '\V., nepheli-lc s. 72 mt 0. 23 

no 23.57 il 6.38 p. 299, 1901. nite. 
hm 7. 25 
ap 2. 02 

9 III.(6)7 .112.4. or 1-1.46 dl31.15 Clarendon, P. Marshall. P. Marshall, Nephelinite. 
2.1.8.8. ab 5. 76 ol 4.46 Otago, Tr. N. Z. Inst., an 5.5(1 mt !l.!lS 

no 16.76 ll 4. 56 New Zealand. XLIV, p. 307, 1912. 
ap 3.02 

10 III(IV).~6)7.2.4. or !).45 di 30.33 Ponape. Island, Eyme. E. Kaiser, Nephelite 
ab 4.10 ol 6. 67 Caroline Islands. Jb. Pr. G. L.-A., basalt. 2.2.2.1 8. an 10.01 mt12.!l!l 
no 15.62 il 5.62 XXIV (1903), 

ap 3. 02 p. 112, 1907. 

SUBRANG 5. PERSODIC. 

1 III. (6)7 .211 •115. or 5.00 di 21.21 Gyenes Dias, C. Preiss. C. Preiss, Basalt. 
2.8.2.8. o.b 14.15 ol 14.47 Platten See, Mt. Nw. Ver. an 14.18 mt 7.1!) 

110 21.30 il 0.!)1 Hungary. Steierm., XLV, 
p. 28, 1909 . 

. SU:J3RANG 2. DOPOTASSIC. FIASCONOSE. (H. S. WASHINGTON, 1906.) 

1 III11.7.3.2. · or· 0. 56 di 33.86 Fiordine, H. S. '\Vashing- H. $. Washington, Leu cite 
1.2.2.2. an 19.18 ol 15. (13 Montefiascone, ton. R. c. R., p. 127, basanite. to 16.57 mt 4. 87 

no 4.83 il ]. 82 n. Lake Bolsena, 1906. 
ap 0.63 Italy. 

SUBH.ANG 4. DOS ODIC. E'l'INDOSE. (C. I. P. W., 1992.) 

l 11!.7.3.411• or 2.22 di 30.13 Cerro Tacumbu, A. :Lindner. L. Milch, Limburgite. Fresh? 
2.2.2.2. an 19.74 ot 10.20 Paraguay. T. M.P. l\f., XXIV, lc 4.36 mt 9. 28 

no 18.46 II o. 46 p. 214, 1905. 

2 III(IV).7 .3.4(5). an 18.90 di 24.83 Rougiers, Pisani. A. Michel Levy, Nephelinite. 
2.8.2.2. lc 3.49 ol 22.78 Var, C. R., C.XLVIII, no 15.62 OS 0.95 

mt 5. SO France. p. 1530, 1909. 
II 6.54 
ap 0.34 

3 III(IV).117.113.411• or 6.67 di 32.62 Schlossberg, H. Waldeck. H. '\Valdeck, Nephelite 
2.2.2.2. ab 1.31 ol 10.15 Waldeck, In. Diss. Erl., basalt. an 14.73 mt 7.89 

no 15.76 it 3.65 Oberpfalz, p. 26, 1905. 
hm 5.28 
ap 1.01 

Bavaria. 

4 1!!.7.3.411• or 2. 78 di 23.74 Poratsch, Not stated. J. E. Ribsch, Basalt. 
111 .8.2.8. an 21.41 ol 26.30 n. Teplitz, 'f.M.P.M., lc 3. 49 mt 0. 70 

11017.32 il 1. 67 Bohemia. XXVII, p. 55, 1908. 
ap 2. 02 

5 III.7 .31i.4. or 0.83 di 28.75 Lobosch, C. F. Eichleiter. G. Irgang, Nephelite 
2.2.2.2. an 23.35 ol 15.27 Mittelgebirge, T.M.P.M., basalt. lc 6.32 mt 0. 73 

no 12.78 il 4.10 Bohemia. XXVIII, p. 53, 1909. 
ap 0. 34 

6 III. 7 (8).113.(3)4. an 16.68 di 19.34 Radischken, F. Hanusch. Ribsch and Seeman, Leucite 
2.8.2.8. lc 12.04 ol 20.11 n. Leitmeritz, 'f.M.P.M., basalt. no 15.05 cs G. 71 

mt 1. 86 Bohemia. ·xxxn, p. n, 1913. 
iJ 5.47 
ap 1.68 
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CLASS III. SALFEMANE-Continued. 

RANG 3. ALKALICALCIC. ETINDASE-Continued. 

No. Si02 Al203 Fe20 3 FeO MgO CaO Na20 K20 _ H20+ H20- TiO,I P,O, MnO Inclu"sive. Sum. Sp.gr. 

7 39.33 15.26 6.36 5.99 9.78 14.52 3.47 1. 53 2.54 1. 01 0.9:3 C02 0.12 100.84 3.082 

A2. II • 656 .150 • 040 .083 • 245 • 259 .056 • 016 .013 .006 

8 41.28 17.12 3.98 5.63 9.27 12.96 3.19 1. 96 3.11 1. 64 0.19 C02 0.21 100.54 

A2. II .688 .168 .025 .• 078 • 232 • 231 .051 . 021 . 021 • 001 

9 39.11 13.35 3.25 8.65 12.61 14.70 2.82 0.85 2.12 2.51 0.70 100.67 

A2. II .652 .131 .020 .120 • 315 .263 . 045 . 009 . 031 .005 (100,. 72) 

10 '42.61 12.08 4.12 7.73 10.60 13.36 2.78 1. 98 0.54 0.17 3.64 0.73 100.34 

A2. II .710 .118 .026 .107 • 265 • 239 .045 . 021 .046 .005 

11 .41.10 14.82 2.35 10.38 9.43 10.56 3.94 1. 28 2.31 0.39 3.20 0.19_ -o.J4 C02 0. 26 100.50 2.994 
SO a 0.09 
Cl trace 

AI. I . 685 .145 • 015 .144 • 236 .189 .064 . 014 . 040 • 001 .002 Cr20s trace 
V20a 0.01 
NiO trace 
BaO 0.06 
SrO trace 

12 36.03 15.19 5.94 9.55 8.60 15.52 4.23 1. 85 0.58 1.13 1. 38 0.17 Zr02 0. 21 100.38 3.079 

A2. II • 601 .149 .037 .133 . 215 • 277 .068 .020 • 014 • 010 .002 

13 43.62 16.75 1. 83 9.36 7.96 10.23 4.73 1. 60 0.84 1. 72 0.42 trace 0.22 C02 0.28 99.56 2.83 

A2. II • i27 .164 .011 .130 .199 .182 • 076 .017 .005 -- .003 

RANG 4. DOCALCIC. 

1 42.41 16.18 3.94 8.85 7.04 13.56 1. 30 3.64 . 1. 36 1. 60 0.35 SO a trace 1100.23 3.048 

A 2. II • 707 .159 .025 .123 .176 • 242 . 021 .038 . 020 . 002 

CLASS III. SALFEMANE. 

RANG 1. PERALKALIC. CHOTASE. (C. I. P. W., 1902.) 

1 46.51 11.86 7.59 4.39 4. 73 7.41 2.39 8.71 2.45 1.10 0. 83 0. 80 0.22 C02 none 99. 78 
SO a 0.05 
Cl 0.04 

A 1.1 • 775 .116 .048 .061 .ll8 -.132 .039 .093 .010 .006 .003 F trace 
NiO 0.04 
BaO 0.50 
SrO 0.16 
CuO trace 

45.18 9.31 6. 31 4.08 10.77 8.56 l. 73 6.93 l. 01 0._55 4.36 0.51 trace C02 - 0.17 99.87 2.980 
Zr02 none 2 

1. I 
SOa · none 

• 753 .091 .039 .057 . 264 . 153 .028 .074 .055 .004 . - Cl 0.05 A 
F none I 
Cr20a 0. 02 
VzOa 0. 02 
NiO none 
BaO 0.30 
SrO trace 
Li20 none 
CuO 0.01 

1,---
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ORDER 7. LEUFELIC. KAMERUNARE-Continued. 

SUBRANG 4. DOSODIC. ETINDOSE-Contimied. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--.-
7 III.7.3.4.0 an 21.68 di 23.25 Grosswohlen, R. Pfohl. J. E. Hibsch; Nephelite InW.T.,p.357. 

2.2.2.2. Ic 6.!l8 ol 12.44 Bohemia. .T.M.P.M., basalt. 
110 15.90 cs 4. (i4 

mt 9. 28 XVII, p. 49, 1897-. 
il 1. 82 
ap 2.02 

8 IU.7 .3".4. (\(\ 26.69 di 2t21 Ujmaldova, K. Emszt. Emszt and Rozlozsnik, Nephelite 
2.2.2.2. lc 9.16 ol 11.36 Banat, F. K., XLIII, basalt. no 14.48 cs 2.06 

mt 5.80 Hungary. p, 4971 1913. 
il 3.19 
ap 0. 34 

9 Ill(IV).7.3(4).4'1• an 21.41 di 21.06 Cap Manuel, Pisani. J. Chantard, Linburgitic 
2.8.2.2. lc 3.92 ol 21.89 Cap Verde, C. R., CXLIII, basalt. no 12.78 cs 6.36 

mt 4.64 Senegal. p. 921, 1906. 
i.l 4. 71 
ap 1. 68 

10 UI(IV)/17.3.'14. or 7. 51 di 37.36 Tsiafakafo, Boiteau. A. Lacroix, Tephrite. 
2.2.2.2. an 14.•16 ol 9.58 Ankaratra, C. R., CLVI, -

Ic a. 27 mt 6.03 
no 12.78 il 6.99 Madagascar. p. 177, 1913. 

ap 1. 68 
I 

11 HI .'17 .3.411
• or 7. 23 di 27.13 Fernhill, H. P. White, G. W. Card, Analcite 

2.2.2.3. an 18.90 ol 16. 14 Canterbury, Rec. G. S. N. S. W., basalt. no 18.18 mt 3.48 
II 6.08 New South \Vales. VII, p. 97, 1902. 

12 III.7(8).113.4. an 16.96 df 4. 94 Shannon Tier, Heidenreich. F. P. Paul, Nephelite- Of. No.1, 
2.5.3.(2)3. Ic 8. 72 ol 21.89 Hobart, T.M.P.M., eudialyte IV .2.4.2.3. ne 19.31 cs 13.76 

z 0.37 mt 8.58 Tasmania. XXV, p. 312, 1906. basalt .. 
il 2.13 
ap 3.36 

13 HI .117.113.411
• or 9.45 di 25.29 Adams Island, A.M. \Vright.. Speight and Finlayson, Camptonite. 

1.8.2.3. ab 1.05 ol 16.78 Auckland Islands. Subant. Islds., llll 19. 74 mt 2 .. 55 
ne 21.02 il 0. 76 p. 736, 190~. 

SUBRANG 1-2. PRE POTASSIC. 

1 III. 7 .(3)4.2(3). an 27. so di 27.29 Bracken, Eyme. 0. H. Erdmannsdoerfer. Inclusion in 
2.2.2.3. lc 16.47 ol 10.65 Harz. ·Jb. Pr. G. L.-A., granite. no 5. 96 cs 1. 20 

mt 5.RO XXXII (2), p. 339, 
II 3. 04 1912. 
ap 0.67 

ORDER S. FELDOLENIC. BOHEMARE. (C. I. P. \V., 1902.) 

ORDER 2. DOPO'l'ASSIC. CHOTOSE. (C. I. P. W., 1902.) 

1 III.8.1.2.0 or 13. 90 llC 7. 39 Bearpaw Peak, H. N. Stokes. Weed and Pirsson, Leucitite. In W. T., p. 351. 
2.1.3.3. lc 29.65 di 25.42 Bearpaw Moun- A. J. S., II, no 6.53 ol 1. 88 

mt 7. 42 tains, Montana. p. 147, 1896. 
il 1. b2 

0 ap 2.02 

-
2 III(IV) .8.1.1'2. or 10.29 ac 5.08 Byerock, New J. C. H. Min- Mingaye and White, Leucite 

2.2.2.2. Ic 24.20 di 30.24 South Wales. gay e. Rec. G. S. N. S. W., basalt. ne 4. 83 ol 8.68 
mt 0.46 VII, p. 302, 1904. 
II 8.36 
hm 4.lfl 

I 

ap 1. 34 
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CLASS Ill. SALFEMANE-Continued. 

RANG 1. PERALKALIC. CHOTASE-Continued. 

No. Si02 Al203 Fe20 3 FeO MgO CaO Na20 ~0 H20+ H20- Ti02 P20s MnO I Inclusive. Sum. Sp.gr. 

--- --- ----------------------
3 44.68 11.43 7.00 4.67 10.25 9.44 l. 56 5.68 2.73 0. 77 0.84 0.66 0.11 C02 0. 20 100.19 2.944 

Zr02 none 

A1. I • 745 .112 .044 .065 .256 .169 .025 .061 .011 .005 
SO a none 

.002 CI 0.11 
F none 
s none 
Cr20s 0. 02 
V20a 0.02 
NiO trace 
BaO 0.02 
SrO none 
Cu none 

! 

RANG 1. PERALKALIC. CHOTASE. 

1 45.30 16.44 1.82 8.82 2.73 7.85 8.60 4.05 2.96 0. 71 1. 68 100.96 

A 2. II .755 .161 .on .122 .068 .140 .139 .043 .009 . 012 
I 

RANG 1. PERALKALIC. CHOTASE. 

1 47.16 15.05 0.87 11.00 6.34 9.11 7.73 1. 32 0.42 1. 01 0.06 0.02 100.09 2.912 

A 2. II • 786 .148 .005 .153 .159 .163 .124 .014 .013 - -

RANG 2. D,OMALKALIC. ALBANASE. (C. I. P. W., 1902.) 
' 

46.24 14.42 4.06 4.36 6.99 13.24 1. 65 ··6. 37 0.78 0.57 1.17 0.41 C02 none 100.41 
Zr02 trace 1 

2. II .141 .• 061 
SOa 0.02 

.• 771 .025 .175 .237 .027 .068 .015 .003 BaO 0.13 A 

45.99 16.56 4.17 5. 38 5.30 10.47 2.18 s: 97 0.45 0.37 0.56 co~ none 100.65 
BaO 0. 2.5 2 

.188 
SrO none 

2. II • 767 .162 .026 .075 .133 .035 .096 .005 .004 A 

46.27 17.25 3.94 3.23 5.08 11.40 l 2.67 8.58 0.37 0. 13 1.11 0.39 C02 none 100.61 
Zr02 0.03 3 

1. I .169 .025 .127 .204 .044 
SO a trace 

• 771 .044 .091 .014 .003 BaO 0.10 A 
SrO 0.05 

4 47.05 17.08 3.04 4.89 5.67 10. 63 l. 61 7.52 0. 71 0.22 1. 15 0.17 C02 none 99.90 
Zr02 0.02 

A 1. I • 784 .167 .019 .068 .142 .189 .026 .001 
SO a none 

.080 . 014 s none 
NiO 0.05 
BaO 0.09 
Cu none 

RANG 2. DO:M:ALKALIC. ALBANASE. 

1 43.22 15.14 9.57 2.62 3.33 14.35 2.94 7.18 2.72 101.07 

B 3. IV • 720 .1:49 .060 .036 .083 .256 .047 .077 .034 

2 36.36 11.67 6.62 5.36 13.58 9.48 3.59 3.74 6.18 trace Cr20a 2. 93 99.61 3.078 

A 2. II .606 .115 .041 .075 .340 .169 .058 .039 .075 -

3 40.21 11.86 2.96 5.96 11.80 13.22 2.74 3.17 2.88 3.10 1. 98 99.88 

A 2. II .670 .116 .019 .083 .295 .236 .044 .034 .039 .014 

4 48.00 16.10 3.35 4.90 6.53 11.35 3.04 5.26 0.25 1.02 Cl 0.49 100.29 

A 2. II .800 .158 . 021 .068 .163 . 203 .048 .056 . 013 
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ORDER 8. FELDOLENIC. BOHEMARE-Continued. ~) 

SUBRANG 2. DOPOTASSIC. CHOTOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
3 III.8.1.2.0 or 13.90 di 31.11 Lake Cudgellico W. A. Greig. G. W. Card, Leu cite 

2.~.2.2. o.n 7. 23 ol 8.91 District, County pers. com. basalt. Ic 15.70 mt10.21 
ne 7.10 j] 1. 67 Darling, New 

ap 1.68 South Wales. 

SUBRANG 4. DOSODIC. 

1 11111.8.1.4. or 14.46 ac 5.08 Omimi, Otago, P. Maclhall. P. Marsh~!, N ephelini te. 
2.2.3.2. Ic 7.41 ns 1. 22 New Zeland. Tr. N ... Inst., ne 33.51 dl 23.58 

ol 7.30 XLIV, p. 307, 1912. 
ll 1. 37 
ap 4. 03 

I 

ORDER 5. PERSODIC. 'J'AVOSE .. (V. HACKMAN, 1905.) 

I 

III.(7)8.'i11.( 4 )5. 7. 78 di 35.29 Serra valle, G. Ponte. G. Ponte, Basalt gla.ss 1 or 
1.2.2.3. ab 7. 34 ol 11.95 n. Palagonia, At. Ac. Gioen. (5), (palagonite). an 2. 78 mt 1.16 

no 31.24 1l 1. 98 Valdi Noto, III, No. X, 
Sicily. p. 5, 1910. 

SUBRANG 2. DOPOTASSIC. ALBANOSE. (C. I. P. W., 1902.) 
-

]. III .8.211.2. an 12.79 di 36.22 Monte Rado, H. S. Washing- H. S. Washington, Leucitite. I 

2.2.3.2. Jc 29.U5 ol 2. 27 n. Lake Bolsena, ton. R. C. R., p. 131, ne 7. 67 cs 1. 38 
mt 5. SO Italy. 1906. I 

il 2. 28 
ap 1. 01 

I 

(II) III .8(9) .2.2. an 8.62 di 20.14 Capo di Bove, H. S. Washing~ H. S. Wa.shi~~<m, Cecilite Also in R. C. R., 2 
2.2(3).113.2(3). Ic 41.86 ol 6. 79 Alban Hills, ton. A. J. S., I ,· (melilite 1906, p. 139. ne 9.94 cs 4. 64 

mt 6.03 Italy. p. 53, 1900. leucitite). In W. T., p. 351. 
il 0. 76 
ap 1. 34 

3 (II) III .811 .2.211 • an 9. 45 dl 22.81 Ticchiena, H. S. Washing~ H. S. Wa.shington, Leucitite. 
2.2.3.2. lc 39.68 ol J..02 n. Frosinone, ton. R. C. R., p. 135, ne 12.50 cs 4. 64 

mt 5.80 B ernican Dis~ 1906. 
il 2.13 trict, Italy. 
ap 1.01 

4 (II)III. (7)8.2(3) .2. or 3.89 di 27.80 Pofi, Hernican H. S. Washing~ H. S. Wa.shington, Leucitite. 
2.1.3.2. an 16.96 ol 3.96 District, Italy. ton. It. C. R., p. 135. lc 31.83 mt 4.41 

ne 7.38 il 2.13 1906. 
ap 0.34 

SUBRANG 3. SODIPOTASSIC. 

1 III .8(9) .112.(2)3. an 6.95 dl 17.93 Aultivullin, A. Gemmell. A. Gemmell, Borolanite 
2.2.4.2. lc 33.57 wo 6.50 Assynt, Tr. Edin. G. Soc., granulite·. ne 13.35 cs 7.91 

mt 0.46 Scotland. IX, (5), p. 417, 
i1 5.17 1910. .' . 
hm9.28 

2 III?V) .8(9) .112. an 5.00 di 13.39 Neuhowen, U. Gruben~ U. Grubenmann, Melilite Ignit.=2.01. 
3 4). lc 17.00 ol 19.46 Hegau, mann. In. Diss. Ziir., basalt. ·:rn W. T., p. 351. ne 16.47 cs 6.02 
2.4.2.2. II 8. 51 Baden. p. 28, 1886. 

hm 6.62 
em 3.95 
pf 2.58 

3 III( IV) .8.211.311 • an 10.56 dl 29.48 GUntei"shei"g, M. Dittrich. R. Bernges, TI"achy-
2.2.2.2. lc 14.82 ol 13.43 Lange berg, I N.J. B. B., XXXI, dolerite .. ne 12.50 cs 1. 38 

mt 4.41 · Hesse Nassau. p. 627' 1911. 
i1 5.93 
ap 4. 76 

4 III.8.211 .3. or 13.90 dl 33.01 Er~tion of 1906, Pisani. A. Lacroix, Leu cite Also in N. Arch. 
112.1.8.2. an 13.34 ol 3.62 ount Vesuvius, C .. R., CXLIII, t~hrite Mus. (4), IX, lc 13.52 mt 4.87 

no 15.34 ll 1. 98 Italy. p. 17, 1906. a es. p. 61, 1907. ' 

D 
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CLASS Ill. SALFEMANE-Continued. 

RANG 2. DOMALKALIC. ALBANASE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 KzO H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
--- ---------------- ---------

1 41.75 17.04 6.35 3.41 4.71 14.57 6.17 3.98 0.62 0.28 0.58 1.09 trace C02 none 100.60 3.084 
Zr02 0.05 

A2. II .696 .167 .040 .047 .118 . 260 .098 
s none 

.042 .007 .008 - BaO none 

2 38.89 12.69 7.46 2.96 5.01 18.65 4.90 2.19 0.70 0.36 2.45 1. 78 0.16 C02 0.66 99.73 
Zr02 0.02 
SO a 0.25 

Al. I . 648 .125 • 047 • 041 .125 • 333 • 079 • 023 .031 . 013 . 002 s o. 60 
BaO none 
SrO none 

,, 

3 35.82 18.04 9.92 2.02 0.77 17.18 6.30 3.04 0.82 0.42 4.41 0.08 0.19 C02 0.48 99.82 3.151 
Zr02 0.05 

e s 0.03 
Al. I .597 .177 . 062 .028 .019 .307 .102 .032 .055 - .003 Cr20s none 

V20a 0.05 
BaO none 
SrO none 

4 39.25 16.01 4.31 9.64 4.24 13.42 4.92 2.26 0.80 4.02 0.91 0.35 100.13 

A2. II .654 .157 .027 .134 .106 .239 . 079 .024 .050 .006 .005 

5 37.96 14.36 7.87 6.95 10.21 10.56 5.21 1. 89 1. 56 2.01 1. 61 100 .. 19 

A2. II .636 .141 .049 . 097 .255 .189 . 084 . 020 .025 • 011 

6 38.57 15.69 8.60 9.09 8.62 9.29 5.10 1.81 0.93 1. 30 0.47 0.24 C02 0.12 99.83 

A2. II . 643 .154 . 054 . 126 . 216 .166 . 082 • 020 . 016 .003 . 003 

7 43.07 14.14 3.47 7.21 8.55 12.26 4.60 2.70 1. 64 2.00 0.40 100.04 

A2. II .718 .139 . 022 .100 . 214 . 219 .074 .029 .025 .003 

8 40.80 17.27 3.15 9.32 5.13 10.19 6.97 2.30 1. 96 2.02 0.14 99.25 

A2. II . 680 . 169 .020 .129 .128 .182 .113 .024 .025 • 001 

9 40.15 17.32 7.25 4.00 . 4.43 11.78 5.99 3.78 1.18 3.21 0.71 0.08 C02 0.15 100.38 3.01 
Zr02 0.35 

A2. II • 669 .170 . 045 .056 . 111 . 210 .097 .040 • 040 . 005 .001 

10 38.39 12.64 7.40 G.15 6.46 14.17 4.35 2.44 1. 62 4.44 1.16 C02 0.23 100.31 3.10 
SOa 0.47 
Cl 0.37 

A2. II .640 .124 . 046 . 086 .162 . 253 . 070 . 026 . 056 . 008 

11 35.66 11.97 5. 19 9.69 8.35 14.39 3.65 1. 89 4.04 3.74 1. 37 0.30 100.24 

A2. II . . 594 .118 • 033 . 135 . 209 . 257 • 059 . 020 . 047 . 010 . 004 

12 36.00 14.51 7.19 10.28 4.02 12.95 3.61 3.04 4.40 2.50 1.56 100.06 

A2. II .600 .142 . 045 .143 .101 . 231 . 058 .032 . 031 .011 (100. 08) 

RANG 2. DOMALKALIC. ALBANASE. 

I 
1 46.15 13.25 1. 29 8.54 7.82 13.89 5. 77 0.93 2.01 0.36 0.15 0.22 C02 trace 100.37 s trace 

A 2. II • 769 .130 . 008 .119 .196 . 248 • 093 • 010 .005 . 001 . 003 

u 



SUPERIOR. ANALYSES OF FRESH ROCKS III.8.2.4-III.8.2.5. 699 

ORDER 8. FELDOLENIC. BOHEMARE-Continued. 

SUBRANG 4. DOSODIC. COVOSE. (C. I. P. W., 1902.) 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. . Remarks. 

1 III.8(9).2.4. an 7.5I di 25.06 Magnet Cove, H. S. Washing- H. S. Washington, Ijolite. In W. T., p. 353. 
2.2.8.2. lc IS. 3I ol O.I4 Arkansas. ton. B. G. S. A., XI, ne 27.83 cs 7. 74 

mt 9.28 p. 399, 1900. 
il 1. 06 -
ap 2.69 

2 III(IV).8".''2.4. an 6.39 di 27.00 North Beaver G. Steiger. E. S. Larsen, Ijolite. Fresh? 
2.2.8.2. Ic I0.03 wo 1. 86 Creek, U. S. G. S. B. 591, ne 22.44 cs I2.IO 

mt 2. 78 Uncompahgre p. 135, 1915. 
il 4. 7I quadrangle, 
hm 5.60 Colorado. ap 4.37 \ 

3 III.8.2.4.0 an 11.95 di 4.IO Iron Hill area, G. Steiger. E. S. Larsen, Garnet-
Ic I3. 95 WO 7.08 3.8.4.8. ne 28.97 cs I3. 76 Uncompahgre n U.S. G. S. rec. lab. nephelite 

il 4. 71 cuadrangle, rock. 
hm 9.92 olorado. 
pf 3.26 

4 III.118.2".4. an I5.01 di 28.69 Ice River, N. N. Evans. A. E. Barlow, Ijolite. 
2.2.8.8. lc 10.46 ol 3.35 British Ottawa Naturalist, ne 22.44 cs 3.44 

mt 6. 26 Columbia. XVI, p. 75, 1902. 
il 7. 60 
ap 2.02 

5 III11 .8.2.4. or 0.83 di 25.I6 Ki.ippchen, C. Trenzen. C. Trenzen, Nephelite 
2.2.2.2. aniO. 29 ol Il.82 n. Heiligenberg, N.J., II, basalt. Ic 8.07 mt 11.37 

ne 23.86 il 3.80 Niederhessen. p. 32, 1902. 
ap 3. 70 

6 III.8.211.4. an 14.16 di 23.16 Budikow, K. H. Scheu- K. H. Scheumann, Melilite-
2.2.2.2. lc s. 72 ol 13.15 Polzen District, mann. Ab. Sachs. Ges. W., nephelite nc 23.28 mt12.53 

il 2.43 Bohemia. XXXII, basalt. 
ap l.OI p. 758, 1913. 

7 III.8.2.4.0 an 10.01 di 36.05 Coral Island, Lassieur. A. Lacroix, :Micro-
2.2.2.2. lc 12.64 ol 7. 99 Los Islands. N. Arch. Mus., III, gabbro. ne 21.02 cs 0.86 

mt 5.10 French Guinea. p. 81, 1911. 
il 3.80 
ap I.OI 

8 III.811 .2.411 . an 8.90 di 26.28 Topsail Point, Lassieur. A. Lacroix, Shonkinite. 
2.2.2.8. lc 10.46 ol 8.04 'l'amara Island, · N. Arch. Mus., III, no 32.09 cs 2. 75 

mt 4.64 Los Islands, p. 77, 1911. 
il 3.80 New Guinea. 
ap 0.34 

9 III.811 .2 .4". an 9.17 di 23.98 Etinde Volcano, M. Dittrich. E. Esch, N ephelinite. In W. T .. , p. 353. 
2.2.3.2. Ic 17.44 wo 0.58 Kamerun. Sb. Pr. Ak. W., ne 27.55 cs 3. 78 

mt 3.94 p. 415, 1901. 
il 6.08 
hm4.48 
ap I. 68 

l 10 III".8.2.4. an 10.84 di 34.99 Etinde Volcano, M. Dittrich. E. Esch, Nephelinite. In v:.,r, T., p. 353. 
2.1.8.2. lc 11.34 WO 0.81 · Kamerun. Sb. Pr. Ak. W., 

I ne 16.76 cs 1. 55 
hi 0.59 mt 6.96 p. 299, 1901. 
th o. 85 il 8.51 

hm 2.56 
ap 2.69 

11 III(IV).8.2" .4. an 10.84 di 20.51 Nagahama, K. Yokoyama. S. Kozu, Nephelite Fresh? 
2.8.8.8. lc 8. 72 ol 13.57 I wami Province, pers. com. basalt. ne 16.76 cs 8.08 

mt 7.66 Japan." 
il 7.14 
ap 3.36 

12 III .118.2(3) .(3)4. an 14.46 di 22.20 Lake W aihola, P. Marshall. P. Marshall, N ephelinite. Fresh? 
2.2.8.2. lc 13.95 ol 5. 73 Otago, Tr. N. Z. Inst., ne I6. 47 cs 3. 78 

mti0.44 New Zealand. XLIV, 307, 1912. 
il 4. 71 
ap 3. 70 

S'UBRANG 5. PERSODIC. 

1 JII(IV) .8.2.( 4)5. or 2. 50 di 49.59 Grenada, J. B. Harrison. J. B. Harrison, Nephelite Augite andesite 
1.1.3.8. an 7. 51 ol 7.08 West Indies. · Rocks of Gren ~, tephrite; in ori\ Corr. lc 2.40 mt 1. 86 

ne 26.41 il o. 76 London, p. 10, 1896. byJ .. H., 
ap 0.34 pers. com. 

In W. T., p. 353 
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CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS III. SALFEMANE-Continued. 

RANG 3. AL;KALICALCIC. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp. gr. 
--- ------------- ------------

1 39.98 12.47 7.06 6.43 6.59 11.85 1. 70 3.80 3. 71 5.42 0.73 SOs 0.14 .' 99.88 2.901 

A2. II .666 .122 . 044 .089 .165 . 212 .027 .040 . 068 .005 

RANG 3. ALKALICALCIC. 

I 

1 40.72 15.03 5.52 6.86 8.29 13.95 4.01 2.34 0.32 0.12 0.99 1. 75 0.18 C02 none 100.08 

A 2. II .679 .147 . 034 . 095 . 207 . 249 . 065 . 024 .012 . 012 . 003 

35.65 13.24 6.68 7.64 14.38 13.17 3.64 1. 77 1. 02 1. 74 0.86 0.29 CO a 0.47 100.81 
SOs 0.23 

2 
Cl 0.03 

A 2. II .594 .130 .042 .106 .360 • 236 .059 .019 . 022 .006 . 004 

3 37.51 14.38 6.33 7.64 12.17 14.36 3.62 1. 48 1. 08 1.16 0.64 100.37 3.034 

A 2. II .625 .141 .040 .106 .304 . 256 .058 .016 .015 .005 

36.15 15.18 4.87 9.11 13.63 11.40 2.42 1. 81 1. 95 0.37 2.30 0.26 0.33 SO a 0.49 100.43 3.205 CraOs 0.10 4 
BaO o. 06 

A I. I . 603 .149 . 031 .126 . 341 . 204 . 039 . 019 ; .029 .002 .005 

37.84 13.81 6.20 8.01 4.79 14.60 3.73 1. 96 4.53 0.38 2.80 1. 50 0.11 C02 0.02 100.36 2.949 Zr02 none 5 
SOa none 

A I. I .631 .135 .039 .111 .120 . 261 .060 . 021 .035 . 011 .002 Cl trace 
Cr20a none 
V20a 0.04 
NiO none 
BaO 0.04 
SrO none 
LhO none 

RANG 4. DOCALCIC. 

1 39.45 15.51 0.35 10. 79 10.69 12.·80 3.00 0.65 1. 87 1. 72 1. 65 1. 02 C02 0.27 99.81 
SOa none 

A2.II .658 .152 .002 .150 . 267 .229 .048 . 007 . 022 • 012 
Cl 

.013 
0.04 

CLASS IlL SALFEMANE. 

ORDER 1. PERALKALIC. IJOLASE. (C. I. P. W., 1902.) 

1 42.65 9.14 5. 13 1. 07 10.89 12.36 0.90 7.99 2. 18 2.04 1. 64 1. 52 0.12 SO a o. 58 100. 11 2. 857 
Cl o. 03 

A 1. I • 711 .090 .032 .017 . 272 . 220 
F 0.47 

. 014 .085 . 021 .011 .002 Cr20a 0. 07 

I 

BaO o. 89 
SrO o. 33 
Ce20s 0.11 

ORDER 1. PERALKALIC. IJOLASE. 

1 39.59 l7.33 2. 53 8. 19 3.15 9.79 6.70 7.63 0.43 2. 4511.10 C02 0.68 99.72 2.908 
SO a 0.07 
s o.os 

2. II • 660 .170 . 016 .114 .079 .175 .108 .081 
.031 I· .008 

A 



No. Symbol. 

--
1 III"."8.3.(2)3. 

8.1.3.2. 

1 III.(7)8.(2)3.4. 
2.2.2.2. 

2 III(IV).(7)8.(2)3.4. 
2.5.2.2. 

3 III".8.3.4. 
2.2.2.2. 

4: III."8.3( 4:) .114. 
2.5.2.2. 

5 III".(7)8.(2)3.4. 
2.1.3.2. 

1 IIL(7)8.(3)4.4(5). 
2.8.2.3. 

III11.9.1.1(2). 
2.8.8.5. 

1 11III.9.1.3. 
' 

112.4.3.8.2. 

0 

SUPERIOR ANALYSES OF FRESH ROCKS. 111.8.3.3-111.9.1.3. 

ORDER s: FELDOLENIC. BOHEM:ARE-Continued. 

SUBRANG 3. SODIPOTASSIC. 

Norm. Locality. Analyst. Reference. 

or 9.45 
llll 15.29 
lc 10.03 
ne 7. 67 

un 16.12 
lc ·10.46 
ne IS. 46 

anl4.46 
lc 8.28 
no 16.76 

an 18.63 
lc 6.98 
no 16.47 

an 25.30 
lc 8.28 
no 11.08 

an 15.01 
lc 9.16 
no 17.04 

an 26.97 
lc 3.05 
ne 13.63 

lc 37.06 
no 1. 42 
th 0.99 

lc 21.36 
no 25.28 
kp 10.11 

di 32.40 Wissoke, Lake Kliiss. L. Finckh, 
ol 1.12 Kivu District, D. Zent. Afr. Exp., mt 4. 87 
il 10.34 ' German East <.' I (1), p. 30, 1912. 
hm 3.68 Africa. 
up 1. 68 

SUBRANG 4. DOSODIC. 

di 31.36 Yankee, G. Steiger. J. B. M:ertie, 
ol 9. 03 Colfax County, U.S. G. S. B. 591, mt 7.89 
il 1. 82 New Mexico. p. 151, 1915. 
up 4.03 

di 1. 76 Modlibov, K. H. Scheu- K. II. Scheumann, 
ol 29.30 Polzen District, mann. Ab. Sachs. Ges. W., cs 14.42 
mt 9. 7·~ Bohemia. XXXII, p. 759, 
il 3.34 1913. 
up 2.02 

di 10.49 Schwarzbrunn, R. Reinisch. R. Reinisch, 
ol 22.90 Gablonz, T. M.P. M., XXV, cs 10.66 
mt 9. 28 Bohemia. p. 536, 1906. 
i1 2.28 
up 1. 68 

di 1. 76 Spiegel River, J. Lewis. Rogers and Dutoit, 
ol 30.52 · Cape Colony. A. R. G. Com. Cape cs 8.43 
mt 7.19 G. H., VIII, p. 51, 
i1 4. 41 1904. 
ap 0. 67 

di 34.70 Dapto, New II. P. White. G. W. Card, 
ol 0.31 South Wales. tpers. com. cs 1. 29 
mt 9. 05 
il 5.32 
ap 3. 70 

SUBRANG 4-5. PRESODIC. 

di 20.89 Quickau, Not stated. J. E. Hibsch, 
ol 25.40 n. Teplitz, T.M.P.M., mt 0.46 
i1 3.34 Bohemia. XXVII, p. 55, 1908. 
up 4.03 

ORDER 9. PERLENIC. FINNARE. (C. I. P. W., 1902.) 

SUBRANG 1. PERPOTASSIC.· MADUPOSE. (C. I. P. W., 1902.) 
• 

ac 0.92 Pilot Butte, W. F. Hille- W. Cross, 
di 26.14 Leucite Hil.ls, brand. A.J.S., IV, ol 10.50 
cs 6. 02 Wyoming. p. 130, 1897. 
i1 2.89 
hm 4.80 
af 3. 70 
p 0. 27 

SUBRANG 3. SODIPOTASSIC. KIVOSE. (H. S. WASHINGTON, 1902.) 

ac 7. 39 Niragongo, KHiss. L. Finckh, 
DS 0. 37 Lake Kivu D. Zent. Afr. Exp., I ol 13.99 
cs 12.73 District, (1), p. 28, 1912. 
il 4. 71 German East 
up 2.69 Africa. 

701 

Rock name. Remarks. 

Leucitite. 

Nephelite 
basalt. 

Polzenite 
(melilite 
basalt). 

Nephelite Center of dike. 
basalt. Of. No. 13, 

III.q.5.5. 

Melilite · 
basalt. 

Nephelinite. 

Basalt. 

Madupite. In W: T., p. 353. 

Leu cite 
ijolite. 



702 

No. Si02 Al20 3 

---

1 40.74 18.52 

B2. III • 679 .182 

2 39.36 13.16 

B2. III .656 .129 

3 35.59 12.90 

A2. II .593 .126 

4 43.70 19. 77 

A2. II • 728 .195 

5 39.26 15.75 

A2. II .654 .154 

1 42.07 18.68 

A 2. II . 701 .183 

1 49.39 10.39 

AI . I .823 .102 

1 56.98 1.73 

A 3. III . 950 .017 

2 55.27 4.13 

A 2. II .921 .040 

1 50.64 7.93 

A 2. n .844 .078 

2 52.27 6.81 

A 2. ·II .871 .067 

-

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS III. SALFEMANE-Continued. 

ORDER 1. PERALKALIC. IJOLASE. 

Fe20 3 FeO MgO CaO Na20 K,O H20+ H20- Ti02 PzOs Mnb Inclusive. 
--- ----------------------

3.66 6.07 3.83 5.6i 9.83 4. 71 1. 46 3.21 1.61 

.023 .085 .096 .100 .158 .050 .040 .011 

6.39 7.68 6.06 8.55 7.18 3.42 1. 43 4.47 ·1. 69 

.040 .107 .152 .153 .116 .036 .056 .012 

7.68 9.28 5.40 8.46 8.35 2. 78 1. 63 5.98 2. 13 

.048 .129 .135 .151 .135 .030 .075 .015 

3.35 3.47 3.94 10.30 9.78 2.87 0.89 0.89 1. 34 trace 

.021 .049 .099 .184 .158 .030 .011 .009 -
,I 

4.88 3.14. 3.62 16.60 7.50 3.03 0.94 1.66 3.28 SO a trace 

.031 .043 .091 .296 .121 .032 .021 .023 

I I 

ORDER 1. PERA~KALIC. IJOLASE. 

1. 68 4.39 3.53 10.83 11.00 1. 87 1. 20 1. 00 2.44 

.011 .061 .088 .193 .177 .020 .013 .017 

CLASS III. SALFEMANE. 

SECTION 5. Z EXTREME OVER C. 

RANG 1. PERALKALIC. KAKORTOKASE. (H. S. WASHINGTON, 1917.) 

4.31 

.027 

4.04 

.025 

0.45 

.003 

1.41 

.009 

2.48 

:ol6 

7.72 

.107 

4.18 

none 5. 11 11.45 2.62 1.24 0.22 0.49 ~one 

- .091 .185 .028 .006 -

.. 

CLASS IV. DOFEMANE. (C. I. P. ,V., 1902.) 

RANG 1. PERM:IRIC. M:INNESOTAfm. (C. I. P. W., 1902.) 

27.40 3.'26 0.59 0.35 2.04 none 

.058 . .685 .058 .010 .004 -

7.17 28.36 2.93 0.86 0. 18 0.30 0.04 0. 16 

.100 . 709 .052 ._014 .002 .002 

RANG 1. PERM:IRIC. M:INNESOTASE. 

14.82 18.58 3.41 0.96 0.21 0.87 0.82 0.27 

.206 . 465 .061 . 013 .002 .010 .002 

10.01 23.29 2.04 0.87 0.25 0.61 0.14 0.40 trace 

.139 .582 .037 .014 .003 .005 -
I 

0. 97' Zr02 4.89 
Cl 0.51 
F o. 75 

.014 Nb20:. 0.30 

' 
Cr20a 0.09 

v.03 'Fe82 0.17 

-

0. 16 I Cr20s O. 05 

.002· 

trace C02 0.13 
s 0.05 
Cr20a 0.22 

-

Sum. Sp.gr. 

99.25 2.88 . 

99.39 2.94 

100. 18 2.941 

100.30 

99. 66 2.993 

99.66 

100.36 2.85 

100.66 

100.05 3.25 

100. 13 

99.57 



Jfo. Symbol. 

1-

l III(IV) .9.1.4. 
~.3.2.3. 

2 III11 .9.1.4. 
2.2.2.3.2. 

3 III(IV).9.1.4. 
2.3.2.3.2. 

4 (II)III.(8)9.1.411• 

2.1.8.2. 

5 III.9.1.4.0 
2.2.4.2. 

l 11III.9.1.( 4)5. 
2.1.8.8.2. 

1 III.(l)II.6(7).1.4. 
1.1.2.5.8. 

SUPERIOR ANALYSES OF FRESH ROCKS. III.9.1.4-IV.l.l.l.2. 

Norm. 

lc 21. SO ac 10.63 
DO 37.49 ns o. 37 

di 4.08 
ol 9.86 
cs 3.96 
il 6.08 
ap 3. 70 

lc 15.70 ac 10.63 
DO 26.41 di 18.35 

ol 7. 22 
cs 2.58 
mt 3.94 
il 8. 51 
ap 4.03 

lc 9.59 ac 18.02 
no 27.26 ol 14.04 
kp 2.53 cs 8. 77 

mt 2. 09 
il 11.40 
ap 5.04 

or 4.17 di 25.60 
an 1.95 wo 3.60 
lc 10.03 mt 4.87 
no 44.87 il 1. 67 

ap 3.02 

an 0. 28 di 19.66 
lc 13.95 wo 8.47 
DO 34.36 cs 4.64 

mt 5.10 
il 3.19 
hm 1.44 
ap 7. 73 

lc 8. 72 ac 5.08 
DO 46.29 ns 0.37 
cc 1. 40 di 27.04 

ol 1. 38 
cs 0.34 
il 1. 98 
ap 5. 71 

ORDER 9. PERLENIC. FINNARE-Continued. 

SUBRANG 4. DOSODIC. IIVAAROSE. (C. I. P. W., 1902.) 

. Locality. Analyst. Reference . 

Michels berg, G. Latterman. W. Freudenberg, 
Katzenbuckel, Mt. G. L.-A. Bad., V 
Odenwald. (1), p. 279, 1907. 

Michels berg, G. Latterman. W. Freudenber~, 
Katzenbuckel, Mt. G. L.-A. ad., 
Odenwald. v (1), p. 267, 1907. 

Gaffstein, G. Latterman. W. Freudenber13 
Katzenbuckel, Mt. G. L.-A. ad., 
Odenwald. v (1), p. 223, 1907. 

Iivaara, N. Sahlbom. V. Hackman, 
Kuuosamo, B. C. G. Fin., No. 11, 
Finland. p. 17, 1900. 

Kelimassi, Eyme. L. Finckh, 
German East D. Zent. Afr. Exp., I 
Africa. (1), p. 28, 1912. 

SUBRANG 5. PERSODIC. IJOLOSE. (C. I. 'P. W., 1902.) 

Iivaara, N. Sahlbom. V. Hackman, 
Kuuosamo, B. C. G. Fin., No. 11, 
Finland. p. 17, 1900. 

SUBC~ASS II. Q+F.+L DOMINANT OVER 'C+Z. 

Rock name. 

N e:phelite-
nch 
schlieren 
inshonk-
inite. 

Shonkini te. 

; 

Nephelite 
basalt. 

Ijolite. 

Ijolite. 

Ijolite. 

ORDER 6 .. LENDOFELIC. ESKIMARE. (H. S. WASHINGTON, 1917.) 

SUBRANG 4. DOSODIC. KAKORTOKOSE. (H. S. WASHINGTON, 1917.) 

or 15.57 ac 12.47 Kringlerne, C. Christensen. N. V. Ussing, Kakortokite ab 12.58 ns 8.54 1\.angerdl uarsuk, G. Julhb., p. 182, (eudialyte no 14.20 di 22.57 
hi 1.64 ol 2.45 Ilimausak 1911. lujavrite). 
z 7.32 il 0.91 District, 

Greenland. 

703 

Remarks. 

In W. T., p; 353. 

In W. T., p. 353. 

~ 

Red sheet. 

ORDER 1. PERPOLIC. HUNGARARE. (C. I. P. W., 1902.) SECTION 1. PERPYRIC. MINNESOTIARE. (C. I. P. W., 1902) 
SUBRANG 1. PERMAGNESIC. 

1 IV(V).l".l.111.111• Q s:22 di 11.98 Coyote, Santa H. E. Kramm. H. E. Kramm, Enstatite 
or 2.22 by 67.26 Clara County, Pr. Am. Ph. Soc., pyro~enite. ab 5.24 mt 5.80 
an 0.83 California. XLIX, p. 334, 1910. 

2 IV(V~.l.1(2).1. or 1.11 di 6.15 Norseman, E. S. Simpson. W. D. Campell, Hypersthen· 
1(2 . ab 7.34 ~r 6g .. ~g Western W. Aust. G. S. B. 21, ite. an 6.67 

mt 0. 70 Australia. p. 119, 1906. 
il 0.30 

SU.BRANG 2. DOMAGNESIC. COOKOSE. (C. I. P. W., 1902.) 

1 IV.l.l.l.2.0 or 1.11 ~r 6fJ~ New Braintree, L. G. Eakins. B. K. Emerson, Wehrlite. ln W. T., p. 355 ab 6.81 Massachusetts. U. S. G. S. B. 148, an 15.01 mt 2.09 
il 1. 52 p. 77, 1897. 
ap 0.67 

2 IV.l.l.l.2.0 or 1. 67 ~r 7g .. ~~ Buckbee Mine, G. S. Rogers. G. S. Rogers. Norite. ab 7. 34 n. Peekskill, Ann. N.Y. Ac. Sci., an 10.29 mt 3. 71 
c 1. 33 il o. 76 New York. XXI, p. 65, 1911. 

em 0.22 



704 CHEl\iiOAL ANALYSES OF IGNEOUS ROCKS. 

CLASS IV. DOFEMANE-Continued. 

RANG 1. PERMIRIC. MINNESOTASE-Continued. 

No. Si02 Alz~a Fe20 3 FeO MgO CaO Na20 K20 H 20+ H 20- · Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--- --- ---------- ------------

3 46.96 14.13 0.76 14.95 15.97 2.32 0.35 1. 68 1.26 0.07 0.62 0.,03 0.93 Cr20a trace 100.09 3.193 
NiO 0.06 

A2. II • 78."1 .138 .005 . 208 . 399 . 041 .006 .018 .008 - .013 

4 51.83 7.98 1.48 8.28 24. 10 5.26 0.35 . 0.06 0.29 0. 29 0.09 trace Cr20a O. 31 100.43 
NiO 0.11 

A2. II .864 . 078 .009 .115 . 603 .094 . 006 . 001 .004 - -

5 52. 75 10. 29 0.35 11.92 15.61 4.21 1.66 0.81 0.92 1.19 0.40 0.46 100.57 

A2. II .879 .101 .002 .165 . 390 . 075 .027 .009 .015 . 003 .007 

6 51.55 4.45 0.50 14.50 22.08 2.61 0.64 0.56 1.28 0.58 0.11 0.50 99.36 

A2. II .859 . 044 . 003 . 201 . 552 .046 .010 .006 .007 . 001 .007 

'·' 

7 50.81 8.86 3.17 8.90 16.49 4.40 1.18 0.99 0.95 0.51 0.46 FeS2 3.88 100.60 

A2. II .847 .087 .020 .124 . 412 . 079 . 019 .011 .004 .007 (100. 14) 

8 50.40 6.01 1.12 9.00 17. 74 5.00 0.26 3.44 2.95 0.11 0.93 0.06 0.10 C02 none 99.67 
SOa 0.11 

A2. II .840 .059 .007 .125 • 444 .089 .004 . 036 .012 - .001 
Cr20a 2.44 

RANG 2. DOMIRIC. 

1 50.08 6.56 1.56 8.94 12.95 16. 14 .0. 89 0.46 0.32 . 0.19 1. 90 0. 19 0.40 s 0.37 ·100.95 

A 2. II .835. .064 .010 .124 .324 • 288 • 014 .005 .024 . . 001 .006 

48.04 7.82 2.01 9.32 13.33 13.01 0.69 0.48 2.90 0.17 l. 16 trace none C02 none · 100.06 
SO a 0. 23 2 

- s 0.90 
A 2. II .801 .077 • 013 .129 . 333 . 232 .011 . 005 . 015 - - BaO none 

3 51.87 17.56 0.83 7.20 6.82 10.65 2. 11 0.87 0.60 0.82 0.62 trace 99.95 

A 2. II .865 .172 .005 .100 .171 .190 .034 . 009 .010 .004 -

4 50.25 5.15 1.01 7.45 15. 72 16.75 0.23 trace 2.50 0.23 0.30 99.59 3.10 

A 2, II .838 .050 .006 .104 . 393 . 299 .004 - .003 .004 

5 48.93 8.79 3.35 7.33 16.12 13.46 o.48 0.20 0.79 0.14 0.59 0.11 100.29 

A 2. II • 816 .086 • 021 .102 . 403 • 240 .008 .002 .007 .001 

6 47. 74 5.03 5.24 10.58 19.42 p.12 0.21 none 0.10. 0.22 0.25 0.08 s 0.21 100.22 
Cu 0.06 

A 2. II • 796 .049 .0.33 .147 . 486 .198 .003 - . 003 -

51.87 5.28 2.29 7.37 22.52 8. 71 0.47 0.31 0.97 0.17 trace trace 0.10 Cr20a 0. 21 100.54 3.222 
NiO 0.21 7 
CuO 0.06 

A 1. I .865 .052 . 014 .103 . 563 .155 .008 .003 - - .001 

8 48.72 11. 75 1. 44 6. 63 10.92 16.45 0.96 0. 10 1.28 0.06 l. 04 0.30 0.45 C02 none 100.40 3.12 
Zr02 none 
FeS2 0. 24 

I. I . 812 .115 .009 .092 . 273 .294 .016 .001 . 013 .002 .006 Cr20a none 
" V20a 0.06 

A 

BaO none 
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ORDER 1. PERPOLIC. HUNGARARE: SECTION 1. PERPYRIC. MINNESOTIARE-Continued. 

SUBRANG 2. DOMAGNESIC. • COOKOSE-Continucd. 

No. Symbol. Norin. Locality. . Analyst. Reference. Rock name. Remarks. 

------- I -

3 "IV.L1.(2).1.2(3). or 10.01 ~r 5~·~g Gunflint Lake, H. N. Stokes. W. S. Bfriey, Hypersthene In W. T., p. 355. nb 3.14 Cook County, .T. G., II, gabbro. llll 11.40 mt 1.16 
c 7.45 il 1. 06 Minnesota. p .. 10, 1895. 

4 IV.l.l(2).1.2. or 0.56 di 5.10 Meadow and L. G. Eakins. G. P. Merrill, Hornblende In W. T., p. 355. 
ab 3.14 hy 60.48 Granite creeks, Pr. U. S. Nat. Mus., pyroxenite !\1l19. 74 ol 8. 70 

mt 2.09 Montana. XVII, p. 658, 1895. (bahiaite). 
il 0.61 

! 

5 (HI)IV.l.1.1.2. or 5.00 ~r 5f·~~ ~omsaas, C. Bugge. C. Bugge, Kugel Whole rock. 
ab 14.15 Norway. Fh. Vid. Selsk. no rite. nn18.07 mt 0.46 

il 2. 28 Christ. (1906), 
ap 1. 01 No.8, p. 18, 1907. 

(j IV11 .1.1(2) .1.2. or 3.34 di 3. 37 Romsaas. C. Bugge. C. Bugge, Kugeln in 
ab 5.24 ~r 6~ .. &~ Norway. Fh. Vid. Selsk., no rite. !\11 7. 78 

mt o. 70 Christ. (1906), 
il 1.06 No. 8. p. 18, 1907. 
ap 0.34 

7 11IV.111 .1.1.2. Q 0.60 di 2.00 Romsaas, C. Bugge. C. Bugge, Norite. 
or 6.12 hy 54.89 Norway. Fh. Vid. Selsk. ab 9.96 mt 4. 64 
llll 15.85 ap 1. 34 Christ. (1906), 

pr 3. 88 No:8, p.18,.1907. 

8 IV.1(2).1(2).1(2).2: or 20.02 di 15.50 Mawheraiti, Not stated. P. G. Morgan, Mica dike Derived from tlb 2.10 ~£' 38:~~ · Reeft011 District, rock. No.9, l\11 5.28 pers. com. 
mt 1. 62 New Zealand. IV.l.1.2.2, 
i1 ]. 82 by pressure. em 3. 58 

·--·- --· ~ . - - -

SUBH.ANG 2. DOMAGNESIC. 

1 IV.l11 .:1 11 .2(3).2. 01' 2. 78 di 53.{\0 Near James River W .. M. Thorn- T. L. Watson, Gabbro. 
ab 7. 34 hy 13.10 Gap, Virginia. ton. pers. com. nn 12.51 ol 4. 48 

mt 2. 32 
i1 3.65 
ap 0.34 

2 IV.l(2).1.~.2. or 2. 78 di 38.06 Coulterville, G. Steiger. H. W. Turner, Amphibole-
ub 5. 76 ~r 2iJ~ Mariposa County, J. G., IX, pyro:x;ene l\11 16.96 

mt 3.02 California. p. 508, 1901. rock. 
il 2. 28 
pr 1. 46 

3 (III)IV.l(2).L Q 2. 70 di 10.88 Romsaas, C. Bugge. C. Bugge, Norite. 
112.2. or 5.00 hy 23.01 Norway. Fh. Vid. Selsk. ab 17.82 mt l.l(i 

an 35.86 il 1. 52 Christ. (1906), No.8, 
ap 1.3<1 p. 18, 1907. 

4 IV11 .l.l.211 .2. ab 2.10 di 56.28 Bauer berg, 0. Hauser. F. Tannhauser. Pyroxenite. 
!\11 12.79 hy 20.55 Neurode, Sb. Pr. Ak. W ., oi 3.51 

mt 1.39 Silesia. 1908, II, p. 1071. 
il 0.46 

5 IV .111 .11'.2.2. or 1.11 di 35.58 Tongafeno, Not stated. A. Lacroix. Pyroxenite. 
ab 4.19 ~r 2£·?~ Madagascar. 'per8. con1. an 21.13 

mt 4.87 
il 1. 06 
ap 0. 3~ 

(i IV(V).l(2) .1(2). ab' 1.57 di 33.73 Inaizwa, Mount '\V. V ersfeld .. A. L. Dutoit, Olivine 
2.2. OJi 12. 79 y33.79 Ayliff, East A. R. G. Com. Cape gabbro. 

0 9.59 Griq ualand. G.H.,XV, · mt 7.1\6 
il 0.<16 p. 126, 1910. 

7 IV .1..111 .(1)2. or 1. 67 di 25.13 Dolodrook River, Am pt. E. 0. Thiele, Pyroxenite. 
(1)2. ab 4.19 ~£' 4~ .. ~ Mount Welling- Pr. R. Soc. Viet., an 11.40 ton, North Gipps- XXI (1), p. 257, mt 3. 25 

land, Victoria. 1908. 

8 (lJI)IV .111 .1 1~. or 0.56 di 42. 13 Boulder, Kalgoor- H. Bowl~y. Simpson and Gibson, Gabbro. 
2(:3).2. ab 8.38 ~r 1L~r lie, Western W. Aust. G. S. B. an 27.24 Australia. 42, p." 61, 1912. mt 2.09 

il 1. 98 
ap 0.67 

~1242"1° -17---4[1 
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CLASS IV. DOFEMANE-Continued. 

RANG 2. DOMIRIC-Continued. 

No. Si02 A1203 Fe20 3 FeO MgO CaO N~O ~0 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------ ------------- ---------
9 52.10 4.41 3.20 6.84 17.75 8.94 0.84 0.44 1.67 0.08 0.89 0.09 0.20 C02 none 100.05 

FeS2 0. 60 

.043 .095 .160 .014 .005 .011 .003 
Cr20a 2. 00 

A2. II .868 .020 .444 -

RANG 3. CALCIMIRIC. 

1 48.11 5.40 0.54 23.01 2.27 17. 80 l. 49 0.83 0.45 0.26 trace s 0.08 100.24 

A 3.ill .802 .053 .003 .320 .057 . 318 .024 .009 .002 -

I 

CLASS IV. DOFEMANE. 
RANG 1. PERMIRIC. HILASE. (R. A. DALY, 1911.) 

1 49.62 10.51 0.64 12.02 15. 98 7.86 l. 40 0.55 0.49 0.38 l. 01 0.16 0.09 100.71 3.118 

A2. II .827 .103 .004 .167 .400 .140 .023 .006 .013 .001 .001 

2 49.02 10.14 1.54 10.46 17.25 8.29 1.59 0.40 0.59 0.16 0.99 0.11 0.16 100. 70 3. 152 

A2. II . 817 • 09) .009 .145 . 431 .148 .026 .004 .012 .001 .002 

3 51.23 6. 17 l. 96 6.95 26.52 4.03 0.29 0.12 0.14 0.10 0.27 none 1.46 s 0.41 100. 17 
Cr203 0. 31 

Al. I .854 .060 .012 .097 . 663 .'671 .005 .001 .003 - .021 
BaO none 
CuO 0.21 

4 51.76 6.05 l. 64 8.01 2i 14 3. 12 0.79 0.32 0.82 0.07 s 0.17 99.8!) 3.221 

A3. III .863 .059 .010 .111 . 679 .055 .013 .003 -
I 

" 
5 47.44 5.36 3.13 12.42 19.96 7.60 0.48 0.10 0.08 1.29 0.27 0.15 Zr02 none 100.69 s 0. 34 

. 791 .019 .172 . 499 .136 .008 .001 .016 .002 .002 
Cr20a 0. 07 

Al. I .053 BaO none 

6 48.57 10.51 2.19 9.45 17.53 8.06 l. 59 0.34 0.37 0.10 1.48 0. 19 0.16 C02 none 100.72 3.065 
Cr20a 0.10 

Al. I .809 . 103 .014 .131 . 438 .144 .02~ .004 .019 .001 . 
NiO 0.08 

.002 

RANG 2 .. DOMIRIC .. BRUNASE. (J. A. DRESSER, 1909.) 

1 48.63 5.32 2.91 3.90 21. 79 13.04 0.34 0.23 2.81 0.47 0.21 0.12 C02 trace 
Cr20a 0. 36 

100. 13 

A2. II .811 .052 .018 .054 .545 . 233 .005 .002 .006 . 001 
BaO trace 

. 002 

.• 

2 51.51 8.56 2.83 . 4. 75 15.56 11.58 1.99 1.12 0. 79 0.04 0.43 0.60 C02 0.01 100.03 
SO a 0.26 

A2. II .859 .084 .018 .066 . 389 . 207 ' .• 032 .012 .005 .004 

RANG 2. DOMIRIC. BRUNASE. 

1 45.37 6.21 2.40 8.09 18.67 14.47 0.85 0.37 0.88 l. 50 0.15 C02 0.62 99.75 
NiO 0.17 

A2. II • 756 .061 .015 .113 . 467 .259 . Oi4 .004 .019 .002 

I 



· SUPERIOR ANALYSES OF FRESH ROCKS. IV.1.1.1.2-IV.1.2.2.2. 707 

OHDE:R 1. PEHPOLIC. HUNGARARE. SECTION 1. PERPYRIC. MINNESOTIARE-Continued. 

SUBRANG 2. DOMAGNESIC-Continued. 

No. Symbol. Norm. Locality. Analyst, Reference. Rock name. Remarks. 

--
9 IV.:t.(2).1.2.112. Q •1.32 di 29.86 Mawheraiti, .Not stated. P. G. Morgan, Hornblenrle Of. No.8, 

or 2. 78 hy 37.45 Reefton District, pers. com. dike rock. IV. 1.1.1.2. ab 7.34 mt 4.64 
an 6.67 il 1. 67 New Zealand. 

em 2.95 

.. _"' 4 •• --

SUBRANG 4. DOFERROUS . 
.. ~. +-~-- ·...--

1 IV .1.:1.(2).3.411 • or 5.00 di 70.76 Ransko, C. v. John. Hinterlechner and Pyroxenite. 
ab 4. 72 ol 8.05 Eisengebirge, v. John, Jb. G. an 5.56 mt 0. 70 
no· 4.26 ap 0.67 Bohemia. R.-A. Wien, LIX, 

p. 214, 1909. 

OH.:I}I~It 1. P:E:RPOLIC. HUNGARARE. SECTION 2. DOPYRIC. QUEBECIARE. (.T. A. DRESSER, 1909.) 

SUBitANG 2. DOMAGNESIC. HILOSE. (R. A. DALY, 1911.) 

1 (I~r)IV. 1.2.1(2).1 g~ 1U: di 14. 15 Weehawken, R. B. Gagt'. J. V. Lewis, Olivine 
hy 29.37 New .Jersey. N . .T. G. S. A. R. diabase. 2. an 20.57 ol 17.38 

I mt 0.93 (1907), p. 121, 1908. . I il 1. 98 
up 0. 34 

2 (ITI~I¥.111 .211 .1 01' 2. 22 di 16.96 Englewood, R. B. Gage: J. V. Lewis, Ohvine Also in A. J. S., 
(2 .2. ub 1:.1. 62 hy 22.87 New Jersey. N.J. G. S. A. R. diabase. XXX, p.158, an 19.18 ol 20.68 

mt 2.09 (1907), p. 121, 1908. 1908. 
il 1.82 
ap 0. a4 

I 

B IV11 .1.(1)2.1.(1)2. 01' 0.5(\ di 3.n Near Maracas, H. S. Washing- H. S. Washington, Bahiaite Border. 
ab 2.(\2 hy 62.89 Bahia, ton. A. J. S., XXXVIII, (horn- Of. No. 5, an 15.01 ol 10.8H 

mt 2. 78 Brazil. p. 85, 1914. blende IV.l.3.2.2. 
il o. 4(\ hypers-

thenite). 

4 IV.l.2.1.(1)2. 01' 1. (i7 di 2.62 Radau, Harz. Eyme. 0. H. Erdmanns- Bronzite 
ab (\, 81 ~f fl:~~ dom·fer, rock. an 11.95 

mt 2.32 · .Tb. Pr. G. L.-A., 
XXV, p. 471, 1907. 

5 IV11 .111 •112.1.2. 01' 0.56 di 18.97 Pammal Hill, H. S. Washing-_. H. S. Washington, Bahiaite 
ub 4.19 ~r t~:~~ Pallavaram, ton. A .. T. S., XLI, .(horn-an 12.23 

mt 4. 41 n. Madras, p. 332, 1916. blende 
il 2.43 India. hypers-
ap 0. 67 thenite). 

6 (I:II~IV.1(2).211 • 01' 2. 22 di 15.11 Flow of 1852, G. Steiger. R. A. Daly, Olivine 
1( ).2. ab 13. G2 hy 23.74 Mamia Loa, .T.G.,XIX, basalt. an 20.29 ol 18.66 

mt 3. 25 Hawaii, p. 296,·1911. 
il . 2. 89 Hawaiian Islands. 
ap 0. 34 

) 

- .... -----·--
SUBRANG 1. PERMAGNESIC. BELCHE:j.'WSE. (C. I. P. W., 1902.) 

1 IV.1".(1)2.2.111• 01' 1.11 eli 40.25 Belchertown, L. G. Eakins. B. K. Emerson, Cortlandtite. In W. 'r., p. 355. ab 2. 62 ~rn·~~ Massachusetts. U.S. G. S. Mon. 29, ' an 12.51 
mt 4.18 p. 347, 1898. 
il o. 91 
em 0.45 
ap 0.3•1 

2 (III) IV .1(2) .112. or 6.67 eli 33. 7J Eberstadt, G. Butzbach. G. Klemm, Hornblende 
2.1(2). ab w. 77 ~r tci:~~ Hesse. Erl. G. Kt. Hes., gabbro. an 11.12 

mt 4.18 Bl. Rossdorf, 

I 
il o. 76 p. 29, 1912. 
ap 1. 3•1 

SUBH.ANG 2. DOMAGNESIC. PALISADOSE. (J. V. LEWIS, 1907.) 

------ ----------~----------~--------------~------------~----------------~--------~~-----------

1 IV .111 .2(3) .2.2. 01' 2.22 di 47.68 
a b. 2. (l2 ol 25. 01 
an 11.95 mt 3. 48 
ne 2. 56 il 2. 89 

St. Bruno 
Mountain, 
Montergan Hills, 
Quebec. 

l\f. F. Connor. · J. A. Dresser, 
. A . .T. S., XXVIII, 

p. 72, 1909. 

Olivine 
pyroxenite. 

Also in Can. 
G. S. Mem. 7, 
p. 17, 1910. 



708 

No. Si02 Al20 3 Fe20 3 FeO 

--- --- ---
2 45.44 5.85 2.84 6.49 

A2. II • 757 .057 .018 .090 

3 50.28 3.94 0.30 9.03 

Al. I .838 .039 .002 .125 

4 47.87 6.09 1. 40 8. 14 

A1. I • 798 .. 060 .009 .113 

5 49.95 6. 52 1. 50 10.41 

A2. II . 833 .064 .009 .144 

6 49. 73 4.01 0. 70 6. 66 

A2. II . 829 . 039 .004 .093 

7 48.91 8. 81 1.04 9. 52 

A2. II . 815 .086 . 007 .133 

8 46.06 10.01 3.17 5.61 

Al. I . 768 .098 .020 .078 

9 42.83 10.92 4.33 8.82 

A2. II . 714 .107 .027 .122 

10 51.64 8.67 2.81 4.73 

A2. II . 861 .085 .018 .065 

11 45.09 10.81 5. 83 7.94 

A3. III . 75~ .1U6 .036 .110 

12 44.97 5. 19 2. 94 8. 80 

A2.1I . 750 . 051 . 01~ .122 

-
13 48.84 8.30 3.02 5.55 

A2. II . 814 . 081 .019 .077 

14 48.40 8~66 0.95 10. 12 

A2. II .807 .085 .006 .140 

15 49. 78 5.35 3.65 8. 88 

A2. II .830 .052 .023 .124 

16 45.43 11.49 3.58 7. 10 

A2. II • 757 .113 .023 .099 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

MgO 

CLASS IV. DOFE~ANE-Continued. 

RANG 2 •. DOMIRIC.I BRUNASE-Continued. 

CaO Na20 K20 H20+ H20- Ti02 

------- ----------
16.24 18.16 1.03 0.38 1.15 0.10 1.50 

. 406 .324 .017 .004 .019 

17.40 14.86 1.31 0.26 n. d. 0.49 

. 435 . 265 .021 . 003 .006 

16.33 14.49 0.87 0.55 1. 07 0.26 ,1. 20 

.408 . 259 . 015 .006 .015 

17.02 11. 77 0.98 0. 52 0.65 0. 16 0. 15 

.426 . 211 .016 '.005 .002 

20.06 16. 71 0.63 0.31 0.39 0.07 0.64 

. 502 . 298 .010 .003 .008 

15. 19 14. 69 0.64 0. 10 0.52 0.07 0.37 

. 380 . 262 .010 .001 .005 

14. 74 10. 55 1. 31 5. 14 1.44 0.73 

.369 .188 .021 .055 .009 

14.02 13. 20 3. 24 0.64 1.80 0.05 

. 351 . 235 .052 .007 -

15.60 11.48 2.01 1. 12 0.79 0.04 0.43 

. 390 . 205 .032 .012 .005 
-

13.47 15. 21 1.39 0. 16 0.46 

. 337 .271 .023 .002 

17.50 19.09 0.47 0.05 0.40 0.55 

.438 :341 .008 - .007 

., 
13.69 15.08 2.60 1. 08 1.06 1.05 

.342 . 270 .042 .012 .013 

14. 59 14.69 0.54 0.14 0.31 0.13 1. 60 

.365 • 263 .009 .001 .020 

17.89 11 .. 98 0.90 0. 17 1.10 0.58 

. 447 ·. 214 .015 .002 .007 

12.02 15.'50 2.16 0.82 0.83 0.91 

. 301 • 277 .035 .009 .011 

P20s 
--

0.07 

.001 

none 

-

0.02 

-

trace 

-

0. 21 

.001 

tl.39 

.003 

0.60 

.004 

0.25 

.002 

0.07 

-

0.02 

--

0.42 

.003 

MnO Inclusive. Sum. Sp.gr. 

0.24 99.42 3.35 

.003 

0.31 Fe82 1. 38 100.00 
Cr20a 0. 25 
V20a 0.04 

.004 NiO 0.15 

0. 20 C02 ,o. 75 
FeS2 O. 51 

100. 16 

.003 
Cr20a 0. 25 
V20a trace 
NiO 0.04 
BaO none 
SrO none 

C02 0.25 100.09 
·cl none 
s 0.11 
Cr20a 0.10 

0. 19 C02 0.26 100.73 s 0.35 

. 003 
Cr20a trace 
CuO trace 

0.16 Cr20a 0.15 100. 17 
I~i20 trace 

.002 

trace SOa 0.05 99.57 
Cl 0.03 
BaO 0.32 - SrO 0.20 

0. 12 C02 none 100.36 s trace 

.()()2 

C02 0.01 100.19 
SO a 0.26 

trace 100.36 

' -

0.05 100.01 

-

0.34 100. 86 

.005 

100. 20 

0.18 100.48 

.003 

100.26 

(100. 19) 
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ORDKR l. PERPOLIC. HUNGARARE. SECTION 2. DOPYRIC. QUEBECIARE-Continued .. 

SUBRANG ·2. DOMAGN ESIC. PALISADOSE-Continucd. 

--- --.--- ·-· -·~-

No. Symbol. Norm. Locality. Analyst. 
J 

Reference. Rock name. Remarks. 

2 11IV.l".2.2(3).112. an 10.01 dl 57.18 Rougemont M. F. Connor. J. J. O'Neil, Olivine 
lc 1. 74 ol 14.91 Mountain, Can. G. S. Mem. 43, yamaskite no 4.83 cs 2. 41 

mt 4.18 Rouville County, p. 67, 1914. (jacupir-
il 2.89 Quebec. augite). 

3 IV11.1.2.2.2. or 1. 67 di 55.76 South Fteeport, J. E. Whitfield. G. P. Merrill, Pyroxenite. 
ab 11.00 ~f 1~:~~ Maine. pers. com. 8J1 4.17 

mt 0.46 
il 0.91 

4 IV.111.2.2.2. or 3.34 di 48.15 Prospect Rill, y.,1. F. Hille- W. H. Hobbs, Cortlandtite. 
ab 7.86 ~{ 1~:~~ Litchfield, brand. Rosenb. Fests., an 10.84 

mt 2.09 Connecticut. p. 40, 1906. 
il 2.28 
ap 0.34 

5' IV.1.2.2.2.0 or 2. 78 di 37.57 Montrose Point, G. S. Rogers. G. S. Rocrers, Pyroxenite. 
ub 8.38 ~f' :x:;~ n. Peekskill, Ann. N.Y. Ac. Sci., 1\n 11.95 

mt 2.09 New York. ~XI, p. 62, 1911. 
il 0.30 

6 IV(V).1.2.211 .2. or 1. 67 di 59.97 Dickerson Hill, G. S. Rogers. G. S. Rogers, Olivine 
ab 5.24 ol 23.04 n. Peekskill, Ann. N.Y. Ac. Sci., pyroxenite. 1\ll 7.23 rut 0.93 

il 1. 22 New York. XXI, p. 62, 1911. 

7 IV.l.2.2.2.0 or 0.56 dl 41.86 Orange Grove, V•l. F. Hille- G. H. Williams, Olivine In W. :,r., p. 355. 
ab 5.24 hy 15.52 Baltimore County, brand. U. S. G. S. A. R. 15, gabbro. an 20.85 o1 13.38 

rut 1.62 Maryland. p. 674, 18~5. 
il o. 76 

8 (III)IV.1(2).211 • or o. 56 di 36.71 Shonkin Creek, E. B.I:1urlbut. Weed and Pirsson, Missourite. Also in L. V. 
2.112. an 6.12 ol 18.50 Highwood A. J. S., ·II, Pirsson, U. S. lc 23.54 mt 4. 64 

no 5.96 il 1. 37 Mountains, p. 321, 1896; G.'S. B. 237, 
ap 0.34 Montana. p. 117' 1905. 

In W. T., p. 355. 

9 11IV.l(2).2(?).2.2. an 13.34 di 38.55 Grenada, J. B. Harrison. J. B. Harrison, , "Olivine In W. T., p. 355. 
lc 3.05 ol21.17 West Indies. Rocks of Grenada, basalt." no 14.77 cs 0.34 

mt 6. 26 p. 10, 1896. 
ap 1.01 

10 (III)IV .111 •112. or 6.67 di 33.07 Miihltal, G. Butzbach. G. Klemm, Hornblende Center. 
2.(1)2. ab 16. 77 1y 14.98 Odenwald. Nb. Ver. Erdk. (4), gabbro. an 11. 40, o 10. 07 

mt 4.18 XXVII, p. 11, 1906. 
il o. 76 
ap 1. 34 

u 11IV.l(2).2.2.2. or 1.11 di 42.13 Tilai Mountains, Not stated. Duparc and Pearce, Tilaite .. 
ab 5. 24 ol 16. 75 Ural Mountains. Ural Nord, II, an 22.52 mt 8.35 
no 3. 69 p. 440, 1905. 

12 IV(V).l.2(3).2 an 11.95 di 51.45 Sinitzina Gora., Not stated. Duparc and Pamfil, Koswite. 
(3).2. no 2. 27 ol 22.97 Tagil, B. Soc. :rvL ]~r., cs 5. 68 

( mt 4.18 Ural ~fountains. XXXIII, p. 351, 1910. 
il 1.06 

13 IV.1(2).112.2(3).2. or 6.67 di 51.94 Gher, E. Manasse. E. Manasse, Hornblendite. 
ab 7. 07 ol 11.56 Molibso, Stud. Pet. Erit., an 7. 51 mt 4.41 
no 8.09 il 1. 98 Eritrea. p. 84, 1909. 

ap o. 67 

14 IV.l.112.2.Z. or 0.56 di 42.05 Mount Antkitsika, Not stated. A: Lacroix, Diallagite. 
ab 4. 72 ~f' f8:~~ Madagascar. pers. com. an 20.85 

mt 1.39 
il 3.04 

\ 
15 IV.111.(1)2.2.2. or 1.11 di 39.72 Thio, Boiteau. A. Lacroix, Diallagite. 

ab 7.86 ~{ z: .. ~~ New Caledonia. C. R., CLII, an 9. 73 
mt 5.34 p. 820, 1911. 
il 1.06 

lG (III)IV.1(2).2. or 5.00 di 43.89 Possession T sland, R. Reinisch. R. Reinisch, Basalt. 
211.2. ab 2.10 ol 12.72 Crozet Islands. D. Sudp. Exp., II an 19.18 mt 5.34 

no 8. 80 il I. 67 (4), p. 332, 1908. 
ap I. 01 

I 



710 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS IV. DOFEMANE-Continued. 

RANG 3. CALCIMIRIC. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K 20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp. gr. 

--- ------------- --- ---------

1 43. 90 11.26 2.36 8. 78. 6. 26. 24.90 0.98 0.24 0. 66 0.10· 0. 59 0. 14 100. 17 

A2. n . 732 .110 .015 .122 .157 . 445 . 016 . 003 . 007 . 001 

CLASS IV. DOFEMANE. 

RANG 1. PE·RMIRIC. WEHRLASE. (C. I. P. W., 1902.) 

1 48. 95 5. 69 l. 20 12. 11 23. 49 5. 33 l. 58 0.7~ 0.18 0.81 0. 12 0.08 Cr20a 0. 05 100.54 3.37 
NiO 0.16 
BaO trace 

A l.I . 816 .056 . 007 .168 . 587 . 094 . 026 . 008 . 010 . 001 . 001. 

46. 13 4. 69 0. 73 16. 87 25. 17 4.41 O.OS trace l. 38 0.73 0.07 trace s 0.24 100.63 3.35 
Cr20a 0. 04 

2 

.001 1 
NiO 0.09 

l.I . 769 . 0,16 . 004 . 234 . 629 . 078 -- . 009 - - BaO trace A 

3 <!6. 23 6.30 4.30 7.07 25. 13 6.08 l. 08 0.33 3. 78 0.33 100.63 3.04 

A 3. III . 771 . 062 .027 . 099 . 628 .109 . 018 . 00·! . 00.5 

I 

4 47. 25 9.07 l. 45 10.41 1.9. 96 7. 88 l. 38 0.35 0.04 0.08 l. 61 0. 21. 0. 1.3 C02 none 100.03 
Zr02 none 

l.I . 788 . 089 .009 . 144 . 499 .141 .022 . 004 . 020 . 001 . 002 Cr20a 0.12 
NiO 0.09 A 
BaO none " 
SrO none 

46. 59 7.69 2. 20 1.0.46 21. 79 7.41 l. 33 0.28 0.37 0.04 1.83 0.11 0.18 Zr02 none 100.53 3.001 
803 none 5 

1 I . 7i7 . Oili . 014 .145 
5451 

. 132 . 021 . 003 . 023 . 001 . 002 
Cr20a· 0.13 
NiO 0.12 
BaO none 
SrO none 

A 

RANG 2. DOMIRIC. ROSSWEINASE. (C. I. P. W., 1902:) 

1 42. 76 5. 7l 3. 16 3.30 27. 11 10.03 2.24 0.49 4.85 0. 17 Cr20a 0. 22 
I 

100.041 

2. II . 713 .056 . 020 .046 . 678 . 179 .036 . 005 . 002 A 

2 43. 17 5.79 6.82 4. 90 23. 15 8. 53 l. 20 0.96 5. 12 0.38 0.15 100.17 

A 2. II . 720 . 057 .043 .068 . 579 .152 .019 . 010 .005 .002 

3 47.35 5. 68 4.03 3.06 17. 92 8. 98 3.41 2. 61 3.80 l. 45 l. 96 0.08 C02 0.04 100.~7 

'2. II A . 789 . 056 .025 . 043 . •148 . 161 .055 . 028 . 018 .014 . 001 

RANG 2. DOMIRIC. ROSSWEINASE. 

A 

44.99 5.91 3.42 8. 30 121.02 8. 79 0.91 0.74 0. 19 0. 63 0.97 0.05 trace C02 trace 99. 17 
Cr20a 0. 25 
NiO none 

2. II . 750 .0.58 . 021 .115 I . 526 .157 .014 .008 . 012 - -

1 

19.8418.57 

I 

45. 17 10.02 3.55 5. 03 3.11 l. 61 1.58 0.69 0.54 0.28 0. 13 C02 none 100.42 s o. 06 

l.I . 753 .098 .022 .069 ._4961 .154 . 050 .017 .007 .002 . 002 
Cr20a 0.11 
BaO o. 07 
SrO o. 06 

2 

A 



SUPERIOR ANALYSES OF FRESH ROOKS. IV.1.2.3.3-IV.1.3.2.2. 711 

ORDER 1. PERPOLIC. HUNGARARE. SECTION· 2. DOPYRIC. QUEBECIARE---=Continued. 

SUBRANG 3. M'AGNESIFERHOUS. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--- --

1 11IV.l11.2.3.3. an 25.30 di 47.27 Sohasahi, Not stated. A. Lacroix, Olivine 
le ]. 31 ol 4.14 }.{adagascar. pers. com. gabbro. ne 4. 54 es 12.38 

mt 3. 48 
il ]. 06 
ap 0.34 

ORJ}gR 1. PERPOLIC. HUNGARARE. SECTION 3. PYROLIC. HUNGARIARE. (C. I. P. W., 1902.) 

SUBHANG 2. DOMAGNESIC. WEHRLOSE. (C. I. P. W., 1902.) 

1 IV.l.3.111.2. or 4. 45 di 15.35 Near Red Bluff, L. G. Eakins. G. P. Merrill, Wehrlite. In W. T.: p. 355. 
ab 13.62 ~r ~~ .. ~~ Montana. Pr. U. S. Nat. Mus., an 6.12 

mt 1. 62 XVII, p. 652, 1895. 
il 1. 52 
ap 0.34 

2 IV(V).l. (2)3.1.2. ab 0.52 di 7.42 North Meadow L. G. Eakins. G. P. Merrill, Hornblende In W. T., p. 355. 
an12. 51 hy 42.93 Creek, Montana. Pr. U. S. Nat. Mus., picrite. ol 33.03 

mt 0. 93 XVI, p. 655, 1895. 
il 1. 37 

3 IV.l11.3.111• (1)2. or 2. 22 di 15.12 Loch Assynt, G. Wllson. J .. T. H. Teall, Gabbro-
ab 9. 43 ~r~t~ Sutherland, G. S. U.K.Mem.N. \V. picrite. an 11.12 

mt 6. 26 Scotland. High., p. 86, 1907. 

4 11IV.l11.3.l.(2).2. or 2. 22 di 16.65 Flow of 1840, G. Steiger. W. Cross, Basalt. 
ab 11.53 by 18.12 Nanawale, Puna, U.S. G. S. P. P. 88, an 17.51 ol 28.17 

mt 2.09 Hawaii, Ha- p. 44, 1915. 
il 3.04 waiian Islands. 
ap o. 34 

5 IV.1(2).3.1(2).2. or 1. 67 di 17.05 Uwekahana, G. Steiger. R. A. DaJ,x, Olivine• ab 11.00 ~r ~g .. ~~ ' 
an 14.46 Kilauea, Hawaii, · J. G., XIX, gabbro. 

mt 3. 25 Hawaiian Islands. p. 293, 1911. 
il 3. 50 

I 
em 0. 22 
ap 0.34 

SU.BHANG 1. PERMAGNESIC. JAMILLOSE. (H. S. WASHINGTON, 1917.). 

l I "IV.l.3. "2.1". an 4.17 di 35.29 Oakhill, n. San H. E. Kramm. H. E. Kramm, Pyroxenite le 2.18 ol 38.69 Jose, Santa Clara Pr. Am, Phil. Soc., peridotite. ne 10.22 es o. 52 
mt 4. 64 County, XLIX, p. 334, 1910. 
il 0.30 California. 

2 IV.l~). 3. 211
• or 5. 56 eli 26.()4 Schriesheim, }.L Dittrich. Salomon and Scru·ies-

1(2 . ab 9.()6 ~?' 3g: ~~ Odenwald. N owomejsky, peimite an 7. 78 
mt 9. 98 Vh. Nh. Ver. Heid., (amphibole 
il o. 76 VII, p. 648, 1904. peridotite). 

3 IV.l. 113.2.111. or 15.57 di 24.94 Jumilla, M. Dittrich. A. Osann, Jumillite. ah 7.34 ac ll.li5 Murcia, Spain. Rosenb. Fests., ne 3. 98 ns o. 24 
ol 25.61 p. 305, 1906. 
il 2. 74 
ap 4. 70 

SUBRANG 2. DOM:AGNESIC. ROSS\YEINOSE. (C. I. P. W., 11l02.) 

1 IV.1(2). 113.112.2. OJ' 4.45 di 26.65 Crystal Falls, H. N. Stokes. J. M. Clements, Peridotite. Also in ab 7. 34 ~rJ;J~ Michigan. J. G., VI, p. 386, U.S. G. S. an 10.01 
mt 4.87 1898. Mon. 36, 
il 1. 82 p. 259, 1899. em 0.44 In W. T., p. 357 

2 (III)IV.l(2).3. or 9.45 di 25.35 Ne~r Blackfoot, W. C. Wheeler. E. S. Larsen, NepheUte 
112.(1)2. ab 6. 03 ol 30.60 :Fort Hill Reser- J. Wash. Ac. Sci., basalt. an 8. 62 mt 5.10 

I nell. 22 il 1. 06 vation, Idaho. v, p. 466, 1915. 
ap o. 67 



712 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS IV. DOFEMANE-Continued. 

RANG 2. DOMIRIC. ROSSWEIN ASE-Continucd. 

No. Si02 Al20 3 Fe20 3 FeO I MgO CaO Na20 :K2o H 20+ H20- Ti02 P20s MnO Inclusive. · Sum. Sp. gr. 
--------------------------- ----

3 50.44 8.18 1. 06 6. 29 17. 63 11.55 2.98 0. 50 0.92 0.07 0. 21 Cr20a 0. 48 100.31 

A3. III .841 .080 . 007 .088 . 441 . 206 .048 . 005 . 003 

4 47. 75 10. 56 0.74 8.34 19.09 9.62 1.32 0. 12 2. 06 0.05 0.37 0.03 0. 10 Cr?Oa 0. 24 100.46 
NiO 0.07 
BaO none 

A1.I . 79(\ .104 .005 .115 . 477 .1il . 021 . 001 .005 - .001 SrO trace 

5 44. 78 9.38 4.51 7.70 16. 85 10. 85 2.24 0.20 0.25 0.08 0. 74 none 1. 90 

1 

C02 none 100.07 
Zr02 none 
s o. 29 

Al. I • 746 .092 .028 .107 . 421 .194 .036 .002 .009 - . 027 Cr20a 0. 24 
NiO none 
BaO none 
SrO none 
CuO 0.16 

6 44.18 10: 67 0.97 10.03 17. 77 9.75 2.37 1.23 0. 97 1. 30 0.38 C02 trace 99.83 3.05 

A2. II • 736 .105 .006 .139 . 444 .174 .039 . 013 . 016 .003 

7 48.29 10.00 2.93 5.46 17.22 ,11. 80 2.78 0.45 1. 95 100. 88 

A3. III .805 .098 . 018 . 076 . 431 . 210 .045 .005 

8 48. 15 9.52 2.98 5.46 17.42 11.91 2. 34 0.40 2. 35 100. 53 

A3. III . 803 .093 . 019 . 076 . 436 . 212 . 038 . 004 

9 42. 65 12.08 6. 93 
I 

14. 18 0.52 2.00 C02 0.11 100. 68 1.77 15. 55 2.67 1. 65 0.27 0.28 SOa none 
Cl 0.02 

A2. II • 711 .118 .011 .096 . 389 . 254 .044 . 006 .025 .002 .004 

! 

10 40.90 10.47 3.43 9. 99 14. 61 12.63 3. 22 1. 11 0.68 0.49 0.70 0.92 0.42 C02 o. 23 100. 02 I 3. 136 
SOa trace I Cl o. 22 

A2. II .682 .103 • 021 .139 . 365 . 225 .052 . 012 .009 .006 .006 

11 45.40 8. 99 2. 86 7.00 19. 81 7.38 1. 51 3.92 1.54 0.08 1. 43 99.92 3.00 

A2. II . 757 .088 . 018 . 097 . 495 . 132 . 024 . 041 . 018 

12 46.54 10.39 3.01 8. 80 14. 78 ll. 29 2.21 l. 79 1.34 0.60 0.06 100.83 

A2. II . 776 .102 .019 .122 . 370 . 202 . 035 . 019 . 008 . 001 

t 

13 43. 56 8. 18 2.40 l':L. 15 18.49 10.34 l. 65 0. 90 1. 77 0.15 0. 92 0.40 0. 19 C02 0.04 100. 28 3. 177 
Zr02 none 

AI. I • 726 . 080 . 015 .155 . 462 .185 .027 
Cl 0.11 

. 010 . 012 :003 . 003 F none 
s none 
Cr203 0. 01 
V20a o. 02 
NiO none 
BaO none 
SrO none 
Li20 none 
Cu trace 

i 

RANG 2. DOMIRIC. ROSSWEINASE. 

1 40.31 12.24 5. 77 10. 92 9. 10 112. 12 7. 52 1.08 . 0. 29 0. 89 0.45 i trace C02 trace 100.69 i 3.·].].4 

I CI trace I s trace 
2. II .672 .120 . 036 . 151 . 227 . 216 .121 . 012 . 011 .. 003 i - Cr20a trace i A 

I 

I I 

I 

I I 
I 

I, I ! ----



SUPER.JOR ANALYSES OF FRESH R.OCI\:S. IV.1.3.2.2-IV.l.3.2.3. 713 

OH.DEH. 1. PEH.POLIC. HUNGAH.AH.E. SECTION 3. PYROLIC. HUNGARIARE-Continued. 

SUBRANG 2. DOMAGNESIC. ROSSWEINOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

---
:-3 11IV.l. (2)3.2. 112. or 2. 78 di 39.68 Knoxville, w. H. Melyille. G. F. Becker, Pseudo- In W. T., p. 357. 

ub 17.29 ot 25.58 California. U. S. G. S. Mon. diorite an 7. 51 mt I. 62 
ne 4.26 em 0.67 13, p. 101, 1888. (gabbro). 

4- (III)IV.l.113. (J) or 0.56 di 19.73 Cathay Hill, \V. F. Hille- H. \V. Turner, Diabase. In W. T., p. 357. 
2.2. ab 11.00 ~r· Ji:~ Mariposa County, brand. U. S. G. S. A. R. 17 

an 22.80 California. (I), p. 694, 1896. mt 1.16 
it o. 76 

5 ''IV.1(2).3.2.2. or 1.11 di 31.04 Near Maracas, ·H. S. Washing- H. S. \Vashington, Horn blend- Center. 
ub 11.00 ol 28.76 Bahia, Brazil. ton. A. J. S., XXXVIII, ite. Of. No.3, 
an 15.01 mt 6. 50 p. 81, 1914. IV.l.2.1.2. no 4. 26 il 1. 37 

6 (IIJ.)IV.l". 311• or 7. 23 di 24.72 Benbeoch, M. Dittrich. G. W. Tyrrell, Kylite (feld-
112.2. ab 3. 67 ol 34. 51 Kyle District, G. Mag. (V), IX, spathic 

an 14.73 mt 1.39 Ayrshire, p. 122, 1912. peridotite). 
no 9.09 it 2. 43 Scotland. ap 1. 01 

7 (III)IV .111.(2)3. or 2. 7S di 35.60 Etzdorf, Sachsse and Sachsse and Becker, Gabbro. In W. 'r., p. 357. 
2.(1)2. ab 13.10 ol 24.14 n. Rosswein, Becker. Ref. N. J·., I 

an 13.34 mt 4.18 Saxony. II, p. 503, 1893. I 

no 5.68 I 

8 (UI)IV.111•113. or 2. 22 di 35.39 Etzdorf, Sachsse and Sachsse and Becker, Gabbro. In W. T., p. 357. 
2.(1)2. ab 14.67 ol 24.46 n. Rosswein, Becker. Ref. N.J., 

an 14.18 mt 4. 41 Saxony. II, p. 503, 1893. 
I no 2.84 

9 (III)IV.J.(2).3. an IS. 90 dl 32.30 Paschkopole, Not stated. J. E. Hibsch, Leucitic 
2.2. tc 2. 62 ol 22.79 n. Teplitz, T.M.P.M., basalt. 

no 12.50 cs 2. 75 Bohemia. XXVII, p. 55, 1908. 
mt 2. 55 
it 3.80 
up 0.67 

}.0 IV.l(2).3.2.2. an 10. S4 di 2S. 85 Schau z berg, F. Han usch. J. E. Hibsch, Nephelite 
lc 5.2a ol 27. 19 Bohemia. T.M.P.M., basalt. no 14.77 cs a.10 

mt 4. 87 XXIII, p. 342, 
it 1. 37 1904. 
up 2.02 

I 

11 (III)IV.1(2) .3''· or 15. S5 di 2a. 92 Piz Tgietschen, L. Hezner. U.·Grubenma.nn, Concretion 
112.112. an 6.39 ot a2. 86 Graubunden, pers. com. in syenite. lc 5.45 mt 4.18 

no 6.82 it 2. 74 Switzerland. 

12 (III~IV.l'1 • 113. or 10.56 di 34.28 Tschauch River, Not stated. Duparc and Pamfil, Olivine 
n.b 4.19 ol 23.89 'fagil District, B. Soc. M. Fr., gabbro. 2 ...... llll 13.34 mt 4.41 
no 7. 67 it 1. 22 Ural Mountains. XXXIII, p. 358, 

1910. 

13 IV.1".3.2.2. 01' 5.56 di 29.41 Mount Elaine, W. A. Greig. G. W. Carci, Olivine 
nb 4.19 ol 35.57 Clarence River, pers. com. basalt. an II. 95 mt 3.48 
110 5.40 it 1. 82 New South Wales. ) 

up 1. 01 

SUBRANG 3. ~fAGNESIFERROUS. 

1 (III)IV.1(2).311 • lc 5. 23 ac 6. 01 Dreisi;elz, H. Lenk. H. Lenk, Nephelite InW.'J;'.,p.357. 
2(3).113. no 30.67 di IS. 40 Rhongebirge. Vh. Ph. Ges. Wurz., basalt. ol 21.26 

cs 10. 75 XXI, p. (60), 1887. 
mt 5.34 
it I. 67 
ap I. 01 



714 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS IV. DOFEMANE. 

RANG 1. PERMIRIC. CORTLANDTASE. (C. I. P. \V., 1902.) 

No. Si02 Al20 3 Fe20 3 'FeO MgO CaO Na20 K20 H20+ H 20- Ti02 P,O, I MnO Inclusive. Sum. Sp.gr. 

I 

1 41.12 3.52 3.31 4. 18 37.23 2.96 0.48 0.43 5.82 0. 22 trace Cr20s 0. 82 100.35 2. 96 
NiO 0.26 

A2.II • 685 .034 • 021 .058 . 931 . 053 . 008 . 005 -

2 40.45 2.51 5.32 4.43 36.49 2.99 0. 97 ·0. 36 6. 11 0.42 

I 

Cr20s 0. 23 100. 28 2.96 

A3. III • 674 . 025 . 033 . 061 . 912 . 054 .016 . 004 

RANG 1. PERMIRIC. CORTLANDTASE. 

1 46.03 9. 27 2. 72• 9.94 25.04 3.53 1.48 0.87 0. 64. 0. 17 0.40 100.09 

A 2. II . 767 .091 .017 .139 . 626 .062 .024 .009 . 001 .006 

43.37 8.48 . 2. 91 11.00 25.93 5.03 1.33 0.58 0.19 1. 03 0. 19 0. 13 Cl 0.08 100.25 s trace 
2 

A 2. II • 723 .083 .018 .153 .648 .089 .021 .006 .013 .001 .002 

40.35 3.75 3.53 9.86 25.69 4.64 3. 14 0.80 5.28 0.83 2. 12 0.25 0.20 C02 trace 100.50 NiO trace 
3 

BaO 0.06 
A 2. II .673 .037 . 022 .137 . 642 .083 .051 .009 .027 .002 .003 

39.43 4.47 2. 70 23.38 22.46 3.52 0.36 0.30 1.42 0.08 1. 22 0.20 0.52 Zr02 0.10 100.79 s G.15 
4 

1.1 . 657 .044 • 017 . 325 . 562 .063 .006 .003 . 015 .001 .007 
Cr20a none 
NiO 0.22 A 
CoO 0.07 
BaO 0.19 

5 44. 10 9.59 3. 11 10 .. 36 20.51 8.21 1.52 0.62 n. d. 2.07 0.26 100.35 

A 2. II .735 .094 .019 .144 • 513 .146 .024 .007 .026 .002 

6 43.96 9.84 3.04 10.40 20. 70 7.93 1.48 0.62 . 0.01 2.07 0.25 100.30 

A 2. II • 733 .096 .019 .144 • 518 .141 .024 .006 .026 .002 (100. 28) 

7 41.68 6.28 2.64 9.32 29.65 7. 28 0.44 0.46 1.96 0.49 0.06 100.26 
+ 

A 2. II . 695 ·. 062 . o16 I .129 . 741 .130 . 007 .005 .006 -

CLASS IV. DOFEMANE. 

RANG 1. PERMIRIC. LHERZASE. (C. I. P. ·w., 1902.) 

1 41.50 6. 93 2. 19 6.69 35. 90 5. 80 1. 37 I 0.30 0. 32 trace Cr203 trace 101.00 

B 3. IV .692 .068 • 014 . 093 . 898 .103 .0221 . 003 --

RANG 1. PERMIRIC. LHERZASE. 

1 40.82 10.66 1.80 8. 92 28.08 6. 11 0.58 0.21 2.00 0. 16 0. 16 0.19 C02 trace 100. 12 s 0.02 

A I. I .680 .105 .011 .124 . 702 .109 .009 .002· .002 .003 
Cr20a o. 25 
NiO 0.11 
CuO o. 05 

2 39.25 5:39 2. 60 8. 90 33. 72 4. 55 1. 18 0.60 2.83 0. 77 99. 79 

A 2. II . 654 .053 .016 .124 .843 . 081 . 019 .0061 .010 

I 



SUPERIOR ANALYSES OF FR.ESH ROCKS. IV.1.4.1.1-IV.4.1.5.1.2. 715 

ORDER 1. PERPOLIC. HUNGARARE. SECTION 4. DOMOLIC. 

f?UBRANG 1. PERM:AGNESIC. CORTLANDTOSE. (C. I. P .. W., 1902.) __ ... 
No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-- -
1 IV(V) .111 .4.1.1. or 2. iS di 6.94 Gigestaffel, C. Schneider. C. Schneider, Diallage 

nb 4.19 ~r6¥:~ 11. Andermatt, ln. Diss. Zur., peridotite. nn 5. 84 
mt 4.87 Switzerland. p. 30, 1912. 
em 1.12 

2 IV(V).111 .4(5). or 2. 22 di 10.64 Gigestellen, C. Schneider. C. Schneider, Diallage 
nb 8.38 ol (ii3. 20 n. Andermatt, In. Diss. Zur., peridotit~. 1.1'. nn 1. 39 mt 7.66 

Switzerland. p. 30, 1912. 

SUBRANG 2. DOM:AGNESIC. CUSTEROSE. (C. I. P. W., 1902.) 

l 11IV .111 .4.1.2. or 5.00 ~r 12:~~ Cottonwood Gulch, L. G. Eakins. W. Cross, Peridotite. Also in U.S. 
nb 12.58 Silver Cliff, Pr. Col. Sci. Soc., G.S.A.R. nn16.12 mt; :3.94 

ap o. 34 Custer County, II, p. 245, 1887. 17, (II), 
Colorado. p. 284, 1896. 

In W. T., p. 357. 

2 IV.111.411.1.2. or 3.34 di 6.64 Loberia Vieja, N. Sahlbom. P. D. Quensel, Pic rite- r:, 
ab 11.00 ~r·J:b~ Masafuera, B. G. Inst. Ups., XI, basalt. an 15.57 

mt 4.18 J'uan :Fernandez p. 287' 1912. 
il 1.98 Islands. 
ap 0. 34 

3 IV(V).111.4.111.2. or 5.00 ac 10.16 Lugar, A. Scott. G. W. Tyrrell, Hornblende 
fib :3.14 di 10.59 Ayrshire, pers. com. peridotite. no 6.25 ol 52.88 

il 6. 26 Scotland. 
ap o. 67 

4 IV(V).111.4.1.2(3). or 1. 67 di 3.40 Vastra Varnsingen, M. Wunder. J. E. Sobral, Peridotite. 
fib 3.14 ~rJ(U~ N. Ulfon, G. Nord. Reg., fill 9. 73 

mt 3.94 Nordingra, p. 103, 1913. 
il 2. 28 Sweden. 
ap 0.34 

5 11IV.l(2).411.1 or 3.89 di 16. so Lava of 1903, Boiteau. A. Lacroix, Olivine 
(2).2. fib 12. 58 ~r3g:~ Plaine des C. R., CLIV, basalt. rm 17.51 

mt 4.41 Osmon des, p. 253, 1912. 
il 3.95 Reunion. 
fiP 0.67 

G "IV.1(2).4.1(2). or 3.34 di 15.04 Piton des Nieges, Boiteau. A. Lacroix, Feldspathic 
2. fib 12.58 hy 2. 23 lteunion. C. R., CLV, picrite. filll8. 35 of 39.65 

mt 4.41 p. 539, 1912. 
il 3.95 
fiP 0.67 

7 IV .1.4.111•112. or 2. 78 dil7.60 Riviere du Mat, Boiteau. A. Lacroix, Harrisite, 
fib 1. 05 ol 56.86 Reunion. C. R., CLV, (feldspathic an 13.90 mt 3. 71 
no 1. 42 il o. 91 p. 539, 1912. peridotite). 

I 

ORD:ER 1. PERPOLIC. HUNGARARE. SECTION 5. PEROLIC. PYRENIARE. 

SUBRANG 1. PERMAGNESIC. LHERZOSE. (C. I. P. W., 1902.) 

l IV.1.115.l.l. an11.95 di 7.01 Caussou, Brunet. A. Lacroix, Hornblende In W. T., p. 357 le 1. 31 ol 68.58 Pyrenees. Ref. N. J'., II, lherzolite. no 6. 25 es 2. 41 
mt 3. 25 p. 267' 1895. 

SUBRANG 2. DOMAGNESIC. ARGEINOSE. (C. I. P. W., 1902.) 

1 11IV.l.5.1.(1)2. or 1.11 di 3.30 Dornabac Bridge, W. Pollard. A. Harker, Harrisite 
ab 4.19 ol 59.48 n. Harris, . Mem. G. S. Scot., ( feldspathic tln26.13 mt 2. 55 
no 0.28 il 0.30 Rum Island, G. Sm. Islds., peridotite). 

em 0.45 Scotland. p. 80, 1908. 

2 IV11.111.( 4)5.1.(1)2. an 7. 78 di 8. 55 Argein, Pisani. A. Lacroix, Hornblende In W. T., p. 357 
le 2.62 ol 66.15 Pyrenees. Cong. G. Int. VIII, peridotite. no 5.40 es 1. 20 

mt 3. 71 c. R., p. 833, 1901. 
' il 1. 52 



716 CHEMICAL ANALYSES OF IGNEOUS ROCI\:S. 

CLASS IV. DOFEMANE-Continued. 

RANG 1. PERMIRIC. LHERZASE-Continucd. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na~O K 20 H20+ Hzo-1 Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ------------- --- -------
3 40.02 8. 32' 1.51 11. 14 27.63 4.04 0.65 0.32 4.30 0.70 0.59 0.85 FeS2 0.51 100.58 2.99 

Cr20s trace 

A2. II .667 .081 .009 .155 .691 .072 .010 .003 .0,08 .012 

RANG 3. CALCIMIRIC. VENANZASE. (C. I. P. W., 1902.) 

1 41.43 9.80 3.28 5.15 13.40 16.62 1.64 7.40 1.11 0.29 none 100.12 2.758 

A 2. II .691 .096 .021 .072 .335 .296 .026 .079 .004 -· 

CLASS IV. DOFEMANE. 

RANG 1. PERMIRIC. 

1 53.05 8.91 3.26 9.52 14.42 6.76 0.66 0.48 0. 651 1. 77 0.09 0.08 99.65 3.09 

2. II .884 .087 .020 .133 . 361 .121 .011 .005 

I 
.022 - .001 A 

RANG 2. DOMIRIC. YAMASKASE. (G. A. YOUNG, 1904.) 

1 I 39.97 8.68 8.63 7.99 10.32.115.18 1. 19 0.74 0. 57 4.05 0. 10 0.19 C02 1.15 99.77 
FeS2 1. 01 

2. II .666 .085 • 085 .111 . 2581 . 271 .019 .008 .051 . .001 .003 A 

RANG 2. DOl\HRIC. Y AMASKASE. 

1 40.2 9.5 9. 7 12.2 8.0 13. 1 0.8 0. 2 0.5 4. 7 0.4 FeS2 0.4 99. 7 3.36 

B 2. III .670 .093 .060 .170 . 200 . 234 .013 .002 .059 . 006 

RANG 3. CALCIMIRIC. BRANDBERGASE. (C. I. P. W., 1902.) 

1 43. 17 9 .. 93 8. 78 6. 8R 6. 80 20.96 1. 77 0.16 0.31 1.56 100.30 3. 28 

A 3. III . 720 .097 .055 .096 .170 .374 .029 .002 .020 

2 37. 35 7.33 11.23 7.33 7. 90 21.93 0.96 0.95 . n. d. 4.01 2.27 100.80 

A2. II .623 .072 .070 .102 .198 .392 .016 .010 .050 . 016 

3 45.05 6. 50 3.83 7.69 12.07 18.82 0.94 0.78 2.40 2.65 0.15 100.88 

A2. II . 751 .064 .024 .107 . 302 . 336 .015 .009 .033 .001 

4 41.30 5.19 14.39 9.07 10. 16 14. 73 0.54 1.33 0.84 2.01 trace 0.20 C02 0.18 99.94 

A2. II .688 .051 .090 .126 .254 . 263 .009 .014 .025 .003 

RANG 3. CALCIMIRIC. BRANDBERGASE. 

1 48. 20 8 .. 09 5.32 12.53 5.92 17. 20 1. 35 0.31 0.43 0.25 0.74 0. 14 s 0.03 100.51 

A2. II .803 .079 .033 .174 .148 .307 .022 .003 .009 .001 



SUPERIOU ANALYSES OF FRESH ROCKS. IV.1.5.1.2-IV.2.1.3.3. 717 

ORDER 1. PERPOLIC. HUNGARARE. SECTION 5. PEROLIC. PYRENIARE-Contiuuecl .• 

~UBRANG 2. DOMAGNESIC. ARGEINOSE-;Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

-
3 IV.1.(4)5.1.112. or 1. 67 di 0.89 \Vommelshansau, R. Brauns. R. Brauns, Picrite. 

nb 5.24 ~r 6g: ~~ n. Dillenburg, N.J. B. B., XVIII, an 18.90 
mt 2. 09 llesse Nassau. p. 292, 1904. 
il 1. 22 

--
SUBRANG 2. DOMAGNESIC. VENANZOSE. (C. I. P. W., 1902.) 

.1. (lll)IV.l.'15:''3.2. lo 26.16 !\0 4.16 Pian d.i Celle, H. Rosenbusch. H. Rosenbusch, Euktolite Cf. A. J. S., 
110 4. 83 ol 29.16 n. San Venanzo, Sb. Pr. Ak. W., (venan- VII, p. 399, kp 6.00 OS 25.46 

mt 2. 78 Umb~·ia, Italy. 1899, p. 114. zite). 1899. 
il o. 61 In W. 'l'., p. 357. 

-·- ~·-- -
OHDER 2 .. DOPOLIC. SCOTARE (C. I. P. W., 1902.) SECTION 1. PERPYRIC. 

SUBRANG 2. DOMAGNESIC. 

1 (III)IV.(l)2.l. Q 8. 58 di 11.12 Eriyur, South P. Briihl. T. H. Holland, Augite norite. In W. '1'., p. 355. 
111 .2 or 2. 78 hy 42.92 Arcot, India. Rec. G. S. Incl., ab 5. 76 mt 4. 64 

!\0 19 .. 74 il 3.34 XXX, p. 28, 1897. 

SUBRANG 2. DOl\fAGNESIC. YAllfASKOSE. (G. A. YOUNG, 1904.) 

l JV.2 . .1.11 .2(3).2. or 4.45 di 45.58 Mount Yamaska, G. A. Young. G. A. Young, Yamaskite 
nb 2.10 ol 4.05 Quebec. Can. G. S. A. R. (horn-mi 16. 12 mt12.53 
no 4. 26 il 7. 75 (1904), p. 33, 1906. ble1~de ja-

ap 0.34 I cupuang-
pr 1.01 ite). 

- ---

SUBRANG 3. MAGNESIFERROUS. 

1 IV .2'1 .1.2 .:; . Q o. 66 di 34.79 Druin an Eidhne, J. H. Player. Geikie and Teall, Gabbro. Dark band. 
or 1.11 hy 10.84 Skye, Scotland. Q. J. G. S., L, Cf. No. 73, ab 6.·81 mtl3.92 
an21.68 il 8.97 p. 653, 1894. Il.5.4.4.5. 

In W. T., p. 359. 
-. 

SUBRANG 2. DOMAGNESIC. BRANDBERGOSE. (C. I. P. W., 1902.) 

l IV.2.1.3112(3). or 1.11 di 41.93 Burnt Head, I E. C. E. Lord. I E. C. E. Lord, Gabbro- In W. T., p. 359. 
ab 2.62 wol3.57 

r; Monhegan Island, pyroxenite. an 18.35 mtl2.76 Am. G., 
110 6.82 il 3.04 Maine. XXVI, p. 340, 1900. 

2 I V.2.1(2).311.211 • !\1112. 79 di 42.77 Bad na Achlaise, A. Gemmell. A. Gemmell, Cromaltite. 
lo 4.36 wo 3.60 n. Ledmore, Tr. Edin. G. Soc., no 4.54 OS 5. 50 

mtl2.06 Assynt, IX (5), p. 417, 1910. 
il 7. 60 Scotland. 
ilm 2.88 
ap 5.38 

3 IV. (1)2.111 • 113.~. !\ll u. 12 'di 62. 19 Brandbe~et, L. Schmelck. W. C. Brog§er, Pyroxenite. In W: T., p. 359. lo 3.92 ol 5.32 Gran, I orway. Q. J. G .. , no 4. 26 OS 0.95 
mt 5. 57 L, p. 31, 1894. 
il 5.02 
ap 0.34 

4 I V.2.1. (2)3.211 • or 7. 78 di 51.33 Malgola, Dittrich and J. Romber~ · Pjrroxeni te. ab 4. 72 ~r t~ Predazzo, Pohl. Anh. Ab . Pr. an 7. 51 
mt20.88 Tyrol. Ak. W., 1904, p. 67. 
il 3.95 

-· 
SUBRANG 3. MAGNESIFERROUS. 

1 IV.(1)2.1.3.3. Q 0.90 di 57.78 Insizwa, W. Versfeld. A. L. Du Toit, Gabbro. or 1. 67 hy 3. 45 Mount Ayliff, A. R. G. Com. ah 11.53 mt 7. 66 
!\11 15.01 il 1. 37 East Griqualand. Cape G. H., 

up 0.34 XV, ·p. 126, 1910. 



. 718 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS IV. DOFEMANE. 

RANG 1. PERMIRIC. VALBONNASE. (C. I. P. W., 1902.) 

No. Si02 Al20 3 Fe~03 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 
---------------- --- ----

1 46.40 10.80 5.90 5.60 22.20 3.72 0.30 1.21 3.85 100.18 

A3. III • 773 .106 .036 .078 .555 .066 .005 . 013 

RANG 1. PERMIRIC. VALBONNASE. 

1 50. 66 4.42 6.85 6. 84 25. "77 3. 30. 1.15 . 0. 35 0.28 0. 12 0. 33 0.06 s trace 100. 13 

A 2. II .844 .043 .043 .095 .644 .059 .019 .004 .004 -

RANG 2. DOMIRIC. MONTREALASE. (H. S. WASHINGTON, 1917.) 

44. 66 9. 64 4.98 6.65 12.83 13. 11 2.07 l. 17. 0.79 0. 11 2.27 0.24 0. 19 C02 0. 37 99.40 
Cl o. 07 

1 

. 1. I • 744 .095 .031 .093 . 321 .034 .013 .028 .002 
Fe82 o. 22 

• 234 .003 nao none A 
SrO 0.03 

2 40.42 9.98 9.83 10.67 11. 56 10.78 l. 26 0.60 l. 17 0.45 2.51 0.63 0.25 NiO 0.02 100.20 
BaO o. 05 

A 1.1 • 674 .098 .061 .148 . 289 .193 .020 .006 .031 .004 .004 
SrO 0.02 
Li20 trace 

3 37.33 7.27 13.41 9.24 12.27 16.50 0.45 0.30 l. 03 0. 10 1.66 0.07 99.63 

A 2. II .622 .071 .084 .128 • 307 .295 .007 .003 .021 .001 

4 44.47 7.59 6.25 9.57 11. 93 10. 24 4.27 1.46 0. 73 0.48 2. 73· 0.54 0.49 C02 trace 100. 75 

A 2. II • 742 .075 .039 .133 .298 .183 .069 .016 .034 .004 .007 

5 43.53 7.24 11.10 8.70 11.51 10.19 2.88 1.39 1.34 0.43 1.90 trace C02 none 100. 21 

A 2. II . 726 . 071 .069 .121 • 288 .182 .047 .015 .024 -
38. 20 9. 16 6. 12 5.89 14.69 9.93 3.44 2. 20 7.27 trace C02 trace 99. 91 2.914 Cr20a 3.01 

6 

A 2. II . 637 .090 .038 .082 .347 .177 .055 .024 .091 -

7 38.08 11 .. 42 7.18 6.55 12. 11 13.08 2.28 1.24 3.98 3. 15 0.54 SO a 0.10 99. 73 3. 071 

A 2. II .635 .112 .045 .091 .303 • 234 .037 .014 .039 .004 

42.06 12. 18 2.67 7. 89 11.47 11.29 5. 10 1.07 3. 08 '1. 93 0.34 X o. 88 100.05 2.968 s 0.09 
8 

A 2. II . 701 .119 . 017 .110 .287 . 201 .082 .012 .024 .002 

9 30.47 11.26 8.74 4.98 14.33 12 .. 08 5.04 l. 86 0.63 1.56 0.99 trace 100.94 2. 896 

B 2. III • 658 .110 • 054 .070 ,358 . 216 .080 ,020 . 019 .0::>7 -

1 0 46.47 7. 87 1.58 8.63 13. 32 15.85 l. 81 l. 65 0.09 2. 70 99.97 

A 3. III . 775 .077 .010 .119 . 333 . 283 .029 . 018 .034 

1 43.58 8.08 5.00 5. 77 12.91 8.88 0.90 5. 99 1.95 1. 15 4.64 0. 621 0. 21 C02 0.11 100.25 2.897 
Zr02 none 
Cl trace 

1. I • 726 .079 .031 .• 081 .323· .159 .015 .064 .058 • 001 . 003 F none 
s none 
Cr20a 0. 02 

1 

A 

V20a o. 02 

I 

NiO o. 08 
BaO · 0.32 I 

# SrO trace 
LbO none 
CuO 0.01 I 



No. 

--
1 

. --

-
1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

'1.0 

11 

SUPERIOR ANALYSES OF FRESH ROCKS. IV.2.2.1.1-IV.2.2.2.2. 

ORDER 2. DOPOLIC. SCOTARE. SECTION 2.' DOPYRIC. PAULIARE. (C. I. P. W., 1902.) 

SUBRANG 1. PERMAGNESIC. VALBONNOSE. tC. I. P. W., 1902). 

Symbol. Norm. 
I 

Locality. Analyst. Reference. 
I 

Rock name. 

11IV.(l)2.112.l. or 7.23 di 47.92 Vallee de Pisani. A. Lacroix, Mica 
1(2). ub 2.(12 ol 9.25 Val bonne, B. Sv. Ct. G. Fr., hornblen-an 18.35 mt 8.35 

c 2.2-l Pyrenees. XI, No. 71, p. 31, elite. 
1900 . 

SUBRANG 2. DOMAGNESIC. 

IV". (1)2.(1)2.1. or 2. 22 di 8. 52 Insizwa, \V. Versfelcl. A. L. Du Toit, Olivine 
(1)2. ab 9. 96 ~r r~ug Mount Ayliff, A. R. G. Com. norite. an 5. 56 

mt 9.98 East Gl'iqualancl. Cape G. H., 
il o. 61 XV, p. 126, 1910. 

SUBRANG 2. DOMAGNESIC. MON'rREALOSE. (F. D. ADAMS, 1913.) 

(III)IV.2.2.2.2. or 7. 23 di 37.52 Mount Royal, M. F. Connor. F. D. Adams, Mon treali te 
ab 8. 64 ol 13.70 Montreal, Cong. G. Int., XII, (olivine ·an13.;{4 mt 7.19 
no 4. 97 il 4. 26 Quebec. Guide 3, p. 39, 1913. essexite). 

ap o. 67 
\ 

(UI)IV.211.2.2. or 3.34 di 23.94 Big Timber Creek, · W. F. iiille- J. E. Wolff, Olivine 
2(3). ab 10.48 ~r )~: ~~ Crazy Mountains, brand. U.S. G. S. B. 148, gabbro. an 20.02 

mtl4.15 Montana. p. 144, 1897. 
il 4 .. 56 
up l. 34 

IV.2.2.2(3).2. an 16.96 di 41.92 Olivine Mountain, M. F. Connor. C. Camsel, Pyroxenite. 
lc ). 31 ol 10.05 Tulameeu Dis- Can. G. S. Mem. 26, ne 1. 99 cs 3. 61 

mt 19.49 trict, British p. 61, 1913. 
il 3.19 Columbia. 

IV.112.2.2.2. or 8.90 ac 4.62 Lugar, A. Scott. ·G. W. Tyrrell, Picrite-
ab 5. 76 di 37.84 Ayrshire, pers. com. theralite. ne 13.63 ol 15.69 

mt 6. 73 Scotland. 
n 5.17 
ap 1.34 

11IV.2.2.2.2. or 8.34 di 37.42 Garabal Hill, Not stated. Wyllie and Scott, Davainite 
ab 13.62 ol 10.57 n. Loch Lomond, G. Mag. (V), X, (horn-an 3.06 mtl6.01 
110 5.96 il 3.65 Scotland. p. 502, 1913. blendite). 

IV.211 .211 .2.2. or 7. 51 ·di 30.02 Howenegg, U. Gruoen- U. Grubenmann, Melilite 
an 3.06 ol 14.56 Hegau, mann. In. Diss. Zur., basalt. lc 4.58 il 9. 24 
ne 15.62 hm 6.08 Baden. p. 26, 1886. 

pf 3. (17 
em 4.16 

(III)IV.2.2.2.2. an 16.96 di 32.07 Schafruhe, Haefcke. H. Proescholdt, Nephelite 
lc 6.60 ol 11.47 Rhonge birge. Jb. Pr. G. L.-A., basalt. no 10.51 cs 1. 03 

mt 10.44 XIV, p. 12, 1894. 
il 5.93 
ap 1.34 

(III)TV.(1)2.2.2.2. or 2.22 di 37.56 Hahn, P. J annasch. F. Rinne, Limb~rgite. 
an 6.95 ol 14.24 n. Holzhausen, Sb. Pr. Ak. W., 
lc 3.49 mt 3.94 
Jl() 23.28 il 3.65 Habichtswald, p. 1026, 1889. 

ap .0.67 Hesse. 

(III)IV .2.2(3). an 2. 78 di 27.65 Lobauerberg, J. Stock. J. Stock, Nephelite 
2. 112. lc 8. 72 ol 16.10 Saxony. T. M.P. M., IX, basalt. no.22. 72 cs 4. 64 p. 466, 1888. mt11.83 

il 2. 89 
hm 0.48 
ap 2. 35 :• 

IV.(1)2.112.2(3).2. an 8.34 di 55.79 Tatarca River, Not stated. A. Munster, Horn blencle 
lc 5.00 ol 11.68 , J enissei D.istrict, Reg. Aurif. Sib., IX, pyroxenite. 
ne 8. 24 cs 0."17 Siberia. p. 158, 1910. mt 2.32 

il 7.89 
~ 

(III)IV.2.2(3).2.2. or 15.57 di 31.97 El Capitan, H. P. White. Mingaye and V\Thite, Leu cite 
lc 15.70 ol 17.82 New South Wales. Rec. G. S. N. S. W., basalt. no 4. 26 mt 6. 03 VII, (4), p. 362, il 8.82 

hm 0.80 1904. 
ap 1.34 

719 

Remru·ks~ 

I·a W. T., p. 359. 

In W. T., p. 359. 

Ign.=0.89. 
In W.l'., p. 359. 

In W. T., p. 359. 

In W. T., p. 355. 

In W. T., p. 363. 



720 CHEMICAL ANALYSES OF IGNEOUS HOCKS. 

CLASS IV. DOFEMANE:.._Continued. 

RANG 2. DOMIRIC. MONTREALASE-Continued. 

No. Si02 AI:Pa Fe20 3 FeO MgO CaO Na20 K 20 H20+ H20- Ti02 j P20 5 i MnO I Inclusive .. Sum. sv.gr. 

---------------------- -----______ , 
I 

12 41. 50 12. 31 5. 20 8.46 11.29 14.05 2.06 0.48 0. 50 4. 78 0.06 100. 69 

A2. II . 692 .121 .033 .118 . 282 . 251 .033 .. 005 .060 -

~--~- --

RANG 2. DOMIRIC. MONTREALASE. 

1 36. 77 10. 29 10.54 12. 11 9.34 12. 26 1. 16 1. 38 1.70 0.36 2.49 1. 40 0.23 C02 0.18 100.63 3.288 s 0.33 

.066 
NiO 0.03 

1.1 . 613 .101 .168 . 234 . 219 .019 . 015 .031 .010 .003 BaO 0.04 A 
SrO 0.02 

2.07 
\ 

38. 79 9.39 12.31 11. 57 8. 10 12.09 2. 20 1. 53 1. 12 0. 19 trace s 0.60 99.96 3.115 2 

A 2. II .647 .092 .077 .161 . 203 .. 216 .035 .016 .014 .001 -

3 42.03 10. 21 9.05 10.60 9.20 16.45 1.31 0.64 0. 99 0.46 100.94 

B 3. IV . 701 .100 .057 .147 .230 . 294 .021 .007 .006 

RANG 3. CALCIMIRIC. PAULASE. (C. I. P. W., 1902.) 

1 38. 39 7.05 9.07 6. 17 11. 58 19.01 0.74 0.75 0.33 0. 14 4. 54 0.82 0.32 X o. 24 99.89 
Zr02 none 
s 0.42 

A 1.1 .640 .069 .057 .086 . 290 .339 .012 .008 .057 .006 .005 BaO trace 
6 

43. 50 3.97 3.42 4.<11 8. 12 24.69 1.55 0. 14 0.58 0.34 5.35 3. 11 0. 19 C02 0.66 100. 19 3.298 
Zr02 none 

2 
s 0.03 

A 1. I . 725 .039 . 021 • 061 . 203 .441 .025 .002 .067 .022 .003 Cr20a none 
V20a none 
NiO none 
BaO none 
SrO 0.13 

3 58.38 6. 15 11.70 8.14 11.47 18.60 i 0.78 0. 13 0.54 0. 18 4.32 0. 17 0.16 C02 none 100.72 

A 2. II .640 .060 .073 .113 .287 .332 .013 .001 .054 .001 .002 
I 
I 

i 

CLASS IV. DOFEMANE. 

RANG 1. PERMIRIC. MARQUETTASE. (C. I. P. W., 1902.) 

-

1 45. 63 8. 83 4. 79 5. 92 20.30 7.83 0.63 0.34 4. 23 0.14 1. 44 100. 10 3.05 

A 3. III . 761 . 087 .030 .082 . 508 .139 .010 .004 . 018 

I 
. ' 

I 

RANG 2. DOMIRIC. UV ALDASE. (C. ·r. P. W., 1902.) 

1 40. 32 9. 461 4. 75 7. 48,18. 12 10.55 2.62 1. 10 1. 25 0.57 2. 66 0.68 0.25 Zr02 none 100.09 3. 148 
SOa 0.03 

.1041 
Cl 0.05 

A.l. I . 672 
.001 I .030 .4:33 .188 .042 .012 .057 .033 .005 .004 F 0.04 

s 0.01 . 

I 

NiO 0.06 
BaO 0.06 

I 
SrO 0.03 
Li20 trace 



SUPERIOR. ANALYSES OF FRESH R.OCI<:S. IV.2.2.2.2-IV.2.3.2.2. 

ORDER 2. DOPOLIC. SCOTARE. SECTIO~ 2. DOPYRIC. PAULIARE-Continued .. 

·--
No Symbol. 

12 (JJI)IV.2.2.2.2. 

-
l 11IV.211 .2(3).211 . 

"3. 

2 111V.2.112.211 .3. 

3 IV.2.(1)2.2(3). 
(2)3. 

l IV.2.2.'13.2. 

2 IV11 .2.2.(2)3.2. 

11IV.2.{1)2.113.2. 

I 
! 

l i IV.( I )2.(2)3 1(2). 
I ( L)2. 

I 
I 

l . "I IV.112.:3.2.2. 

SUBRANG 2. DOMAGNESIC. MONTREALOSE-Continued. 

I -
Norm. Locality. Analyst. Reference. Rock name. 

or 2. 78 di 36.74 Papenoo Valley, Pisani. A. Lacroix, Esse xi tic 
ab 3.14 ol 10.08 Tahiti, B. Soc. G. Fr., X, gabbro. an 2..1. 07 mt 7.66 
ne 7. 67 il 9.12 Society Islands. p. 104, 1910. 

SUBRANG 3. 1\fAGNESIFERROUS. 

or 8.34 di 26.60 Caribou, G. Steiger. E. S. Bastin, . 
: 

Hornblendite. 
ab 2.1i2 ol 14. 70 Boulder County, U.S. G. S. rec.lab. an 18.63 mtl5.3l 
no 3.98 il 4. 71 Colorado. 

ap 3.36 

or s. 90 di 38.56 Wehrathal, Not stated. 0. H. Erdmannsdoerfer, Secretion in 
ab o. 52 ol 7. 90 Schwarzwald. Mt. Bad. G. L.-A., granite. an 11.40 mt17.86 
ne 9. 06 il 2.13 IV. (2), p. 172, 1901. 

ap 0.34 

an 20.02 di 49.87 1\falinveruo, C. Doelter. C. Doelter, Pyroxenite. 
Ic 3.05 ol 7. 21 Monzoni, T.M.P.M.,XXI, ne 5. 94 mtl3.22 

il o. 91 Tyrol. p. 98,1902. 

SUBRANG 2. DOl\fAGNESIC. PAULOSE. (C. I. P. W., 1902.) 

an 13.62 di 44.50 Magnet Cove, H. S. Washing- H. S. Washington, Jacupirang-
lc 3.49 ol 5.88 Arkansas. J ton. J. G., IX, p. 620, ite; no 3. 41 cs 5. 50 

mt 7. 89 1901. 
il s. 66 
hm3. 68 
ap 2.02 c 

. or 1.11 di 43.85 Iron l:lill Area, G. Steiger. E. S. Larsen, Titan\te . 
nb 13.10 wol4.!l6 Uncompahgre U.S. G. S. rec lab. pyroxemte. on 3.34 mt 4. 87 

il 6. 54 quadrangle, 
tn o. 78 Uolorado. 
pf 2. 72 
ap 7.3!) 

an 12. 7!l di 50.33 Jacupiranga, H. S. Washing- H. S. Washington, J acu pirang-lc 0.44 ol 3. 78 
no 3. 69 cs 4. 30 Sao Paulo, ton. J. G., IX, p. 620, ite. 

mt 14.15 Brazil. 1901. 
il s. 21 
hm 1.92 
ap 0.34 

ORDER 2. DOPOLIC. SCOrARE. SECTION 3. PYROLIC. TEXIARE. 

SUBRANG 2. DOMAGNESIC. ~ARQUETTOSE. (C. I. P. W., 1902.) 

or 2. 22 di 14.39 Clemgia, L. Hezner. U. Grubenmann, 
ab 5. 24 ~{' ~g:~~ Lower Engadine, Btr. G. Kt. Schw., an 20.29 

mt 6. 86 Switzerland. XXIII, p. 223, 1909. 
il 2. 74 

SUBR.A.NG 2. DOMAGNESIC. UVALDOSE. (C. I. .P. W., 1902.) 

or 3.89 di 28.68 TomMunnsHill, 
r~1 1 ~: i~ ~!t 28: J8 Uvalde County, 
no 11. 93 it 5. 02 Texas. 

ap 1. 68 

W. F. Hille
brand. 

W. Cross, 
U.S. G. S. B.168, 
p. 62,1900. 

Horn blend-
ite. 

Nephelite 
basalt.· 

721 

Remarks. 

In W. T., p. 361. 

In W. T., p. 361. 

In W. T., p. 861. 



722 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS IV. DOFEMANE-Continued. 
RANG 2. DOMIRIC. UV AI.DASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H:P- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------------------- ---------- ---

2 39.92 8.60 4.40 8.00 20. 17 10.68 1.91 1. 03 1.45 0.43 2. 70. 0.51 0. 24 Zr02 none 100.45 3.200 
Cl trace 

.030 
F 0.07 

AI. I .665 .084 .027 .111 . 504 .191 .011 .034 .004 .003 s trace 
Cr20a 0.14 
V20a 0.04 
NiO O.Q6 
BaO o. 06 

·' 
SrO 0.04 
Li20 trace 

3 37.96 10. 14 3.69 7.59 14.69 16.28 2.18 0.69 1.82 0.39 2. 93 1. 13 0.22 Zr02 none 100. 13 3.150' 
SOa 0.03 
Cl trace 

Al. I .633 .099 .023 .106 .067 . 291 .035 .007 .035 .008 .003 F 0.07 
s 0.04 
Cr20a 0.08 
V20a 0.05 
NiO 0.04 
BaO 0.06 
SrO 0.05 
Li20 trace 

4 37.98 9.30 5. 96 5. 86 !17. 13 10. 38 3. 50 2.03 2.74 2.02 0.31 trace C02 0.36 100. 15 3.072 
I X 2.40 

s 0.09 
A2. II • 633 . 091 . 037 .081 .428 .168 .056 .021 .025 .002 - SrO trace 

5 38.06 9.97 5. 59 5. 78 15.06 15. 22 1.81 0.94 3.55 2.'96 0. 57 trace Cr20a 0.05 100.31 3.077 NiO o. 75 

Al. I .634 .098 .035 • 081 . 377 . 271 .029 .010 .037 • 004 -
., 

6 38. 87 11.94 4.02 6.00 15.24 10.87 2.59 1.64 4.79 trace C02 trace 99.02 2.946 Cr20a 3. 06 

B2. Ili .648 .• 117 .025 .083 .381 "'.194 .042 .017 .060 -
l 

i 

7 37.01 8. 71 7. 26 6. 71 14. 83 15. 85 2. 63 1.84 1. 78 3.21 trace Cr20a 0.14 99.97 

A3. III .634 .085 .046 .093 .371 . 283 .042 .020 .040 -
I 

8 36. 53 9. 91 I 3. 84 i 6.01 18. 10 i0.31 3.06 1.60 8.38 trace C02 trace '100. 64 2. 987 I Cr20a 2.90 

A3. III . 609 .. 097 .024 .083 .453 .184 .049 .017 ,105 -

9 3.5. 56 11. 25 6.62 6. 67 14. 68 8.99 3.86 1.75 8. 03 i trace Cr20a 2. 66 100.07 3.046 

A3. III .593 .110 .041 .093 . 367 .177 .062 .019 .100 -

10 42.55 10.75 4.92 6. 60 15.51 10.80 2.94 1.57 0.57 2.59 0.48 . tl'ace CrtOs 0.42 99. 83 NiO 0.13 

Al. I • 709 .105 .031 .092 .388 .193 .047 .017 .032 .ooa I -
I I 

11 42.47 8.62 3.41 7.73 15. 11 ]0.47 3.61 2.35 0.37 2.61 3.29 100.04 

A2.II . 708 .085 . 021 .107 .378 .188 .058 .025 .033 .023 

I 

12 39. 39 
I 

7.55 6. 33 5.64 13. 91 1.3.98 4.88 1.45 4. 06 3.01 0.72 C02 trace 
i 100.92 
! 

A2. II • 657 .074 .039 .078 . 348 . 250 .079 • 015 .038 .005 

13 42.58 9.58 4.97 10.22 16.97 11.54 2.01 0.54 1.04 0.94 0.41 0.25 101.05 

B2. III .710 • 054 • 031 . 141 .424 . 206 .032 . 006 .012 .003 .004 

.. 
14 39.02 11.05 3.52 6.65 14.33 15.·30 2.24 1..38 1.75 0.36 3.31 1. 23 lOO. 14 

A2. II . 6ii0 .108 .022 .093 .358 • 273 .036 . 015 .041 .009 



SUPERIOR ANALYSES OF FRESH ROCKS. IV.2.:3.2.2. 723 

ORDEH. 2. DOPOLIC. SCOTARE. SECTION 3. PYRQT.,J.C .. TEXTARE-Continued. 
SUBRANG 2. DOMAGNESIC. UVALDOSE. 

No. Symbol. Norm. Locality. Analy~;~t. Reference. Rock name. I Remarks. 

--
2 IV.(1)2.3.2.'12. an 11.95 di 28.24 Black Mountain, W. F. Hille- W. Cross · Nephelite In W. T., p. ?61. 

lo 4. 80 ol 31.27 Uvalde County, brand. u. s. G. s. B. 168, basalt. ne s. 52 OS o. 52 
mt 6. 26 Texas. p. 63, 1900. 
il 5.17 
ap 1.34 

3 IV/12.311.211.2. an 15.85 di 22.45 Near Uvalde, ,V. F. Hille- W. Crosd Nephelite- In ,V. T., p. :363 
lc 3.05 ol 23.34 Uvalde County, brand. U. S . .r. S. B. 168, me Illite llC 9.94 OS 9.03 

mt 5.34 Texas. p·. 63, 1900. basalt. 
il 5.32 
ap 2.69 

4 11IV.2.3.2.112. an 3.89 di 24.35 Hohenhurg, Biltz. F. Rinne, Melilite- In W. T., p. 363 
lo 9. Hl ol 24.00 n. Biihne, Sb. Pr. Ak. W., nephelite llC 15.90 OS 3.10 

mt 8.58 Westphalia .. ] 8!)1, p. 988. ba!:!alt. -il 3.(}5 
ap 0.67 

5 IV.2.3.2.2.0 1\1116.4(1 di 26.ll· Wartenberg, M. Dittrich. E. Becker, Melilite 
lo 4.36 ol 19.74 n. Geisingen, Z. D. G. G., LIX, basalt. ne s. 24 OS (l. 71 

mt 8.12 Baden. p. 274, 1907. 
il 5. (\2 
ap 1.34 

6 (III)IV.2.113.2.112. an 16 .. 12 di 26.35 Hohenhowen, U. Grtthen- U. Gru hen mann, :Melilite Ign.=2.82. 
lc 7. 41 ol 18.20 Hegau, Baden. mann. In. Diss. Zur., p. 31, basalt. In V•l. T., p. 361 nc11.9:3 es I. 20 

mt 0. 70 1886. 
il 9.12 
hm 3.52 
em 4.45 . 

7 IV.2.311.2(3).2. an 6.39 di 22.71 Neuhowen, L. ,llezner. H. Rosenbusch, Melilite 
lo 8. 72 ol 19.27 · 

11. Stetten, Elem. Gest., p. 4fl7, basalt. nc 11. !l3 es 13.24 
mU0.67 Hegau, Baden. ·1910. 
il 6.08 

8 11IV.211.3.2.(1)2. an 8.62 di 21.38 Wartenherg: U. Gruben- U. Grubenmann, Meli1ite Ign.=2.47. lo 7. 41 ol 24.78 Regan, Baden. mann. In. Diss. Zi.ir., p. 20, basalt. In v:...r. T., p. 361 DC 13.92 es 1. 20 
il 9. 73 1886. 
lun 3.84 
em 3.~5 
pf 5.44 

9 (HI)IV.2(3).3.2.2. 1\J\ 8.06 di 19.22 Hohenstoffel n, U. Gruben- U. Grtlhenma.nn, :Melilite lgn.=1.72. lc s. 28 ol 19.46 Hegau, Baden. mann. In. Diss. Ziir., p. 35, basalt. In W. ~-, p. 365 ne 17.61 es 3.10 
il 11.40 1886. 
hmli.62 
em 2. 74 
pf 3.13 : 

10 (ITI)IV.2.(2)3.2.2. or 9.45 di 30.99 Oberba.ch, M. Dittrich. J. SoeHner, L.im b mgi te. ab 1. 31 ol 19.76 Rhongebirge. N, .T. B. B., XXIV, unl1.40 mt 7.19 
llC 12.64 il 4.86 p. 511, 1907. 

em 0.62 
ap 1:01 

11 (lll)IV.112.3.2.2. or 13.90 di 23.96 WilhelmRhohe, M. Dittrich. K. Srhlossmaf'her, Shonkinitic ab 7. 8(\ ol 2:3.82 Habichtswald, N.J. B. B., XXXI, trachy-an O . .'i6 mt 4.87 
ne 12.21 il 5.02 Hesse Nassau. p. 6fi6, 1911. dolerite. 

ap i. 73 

12 IV .2 .3.2(3) .2 lo 6.&1 ac 9. 24 Eisenruttel, E. Gaiser. E. Gaiser, Nephelite no 16. 76 · di 21. 79 Schwii.bischer In. Diss. Bresl., . basalt. ol 19.41 
cs 11.18 Alb, Bavaria. p. 5, 1904. 
mt 4.41 
il 5. 78 
ap I. 68 

13 IV.(1)2.3.2.2. or 3.34 di 31. 10 Mindello, C. v. John. · C. v. John, Dolerite. In W. T., p. 36 ab 3.14 ol 29.42 St. Vincent, Jb. G. R.-A. Wien, an 15.57 mt i.l!l 
ne 7.38 il I. 82 Cape Verde · XLVI, p. 283, 1896. 

ap I. 01 Islands. 

8. 

14 11IV .2.3( 4).211.2. 1\J\ 15.85 di 18.58 Laona, Boiteau. A. Lacroix, C. R., Melilite lc 6.54 ol 21.95 .A.ukaratra, CLVI, p. 177,_1913. nephelin-no 10.22 cs 8.6!) 
mt 5.10 Madaga.scar. ite. 

I 
il (\. 23 
ap 3.02 
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CLASS IV. DOFEM:ANE-Continued. 

RANG 2. DOM.IRIC. UVALDASE-Continued. 

I MgO 
I 

No. Si02 Al20 3 Fe~03 FeO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr.J 
--- -------------·--- --- -- --

15 42. 99 10. 21 3.01 10.28 14. 61 12.54 1.40 0.52 1.10 0.82 2.52 0.29 0. 17 C02 none 100.58 
Zr02 none 

Al. I .717 .100 .019 .143 . 365 • 224 .023 . 006 .032 .002 . 002 
Cr20:i 0. 06 
NiO 0.06 
BaO none 
SrO none 

16 37. 50 9. 12 5. 59 8. 81 13. 72 13.85 2.69 0.63 2.35 1. 05 3.21 0.90 0. 15 C02 o. 27 100. 19 
Zr02 0.02 

Al. I . 625 .089 .035 .122 . 34:3 . 247 . 043 .006 .040 .006 .002 
Cl 0.05 
s trace 
Cr20a 0. 07 
V20a o. 05 
NiO 0.04 
BaO 0.07 
SrO 0.05 
LhO trace 

17 36. 34 10. 14 6. 53 10.66 10. 68 .1.3. 10 4.54 1. 78 1.00 l. 00 2. 8711.02 0.20 C02 o. 15 100.05 s 0.04 

A2. II . 606 . 099 .041 . 148 . 267 . 234 . 074 .019 . .036 : . 007 .003 

18 43. 51 .9. 82 6. 32 9. 62 14. 97 11. 83 1.30 0.25 0.64 J. 02 I 0. 03 0. 21 99.52 

A2. II . 725 .096 . 039 .133 . 374 . 211 . 021 . 003 I . 00:3 .. o13 I --

RANG 3. CALCIMIRIC. 

1 38.04 6. 34 8.45 5. 90 7. 81 27. 19 2.16 0. 12 0.48 0.22 1.98 0.24 0.23 C02 0.30 !)9. 74 3.257 
Zr02 none• 

Al. I . 634 .·062 . 053 . 082 .195 . 486 .035 . 001 .025 . 002 . 003 
s 0.02 
Cr20a none 
V20a none 
NiO none 
BaO none 
SrO o. 26 

2 33. 52 7.60 10.69 6.98 6. 94 22. 82 3. 52 1. 37 4.51 2.31 100.26 

A2. II . 559 .074 . 067 .097 .174 . 408 .056 . 015 .056 .016 

3 38.74 11.30 4 .. 28 7. 71 11. 97 14.43 3.02 l. 92 1.28 0.60 3. 30 l. 77 100.32 

A 2. II . 646 .111 .027 . 107 . 299 . 257 . OJ.8 .020 . 041 .012 

I I 
I 

I 

CLASS IV. DOFEMANE. 

RANG 1. PERMIRIC. 

1 38. 62 4. 71 8.72 4. 08 32. 32 3.97 0. 17 o. 20 I 6.46 0.60 trace Cr20a 0.43 100.28 2.931 

A2. II .644 .046 .. 054 .057 . 808 . 071 .003 .002 .008 -
1 

-
RANG 1. PERMIRIC. 

1 39. 14 7.59 5. 26 8.76 22. 78 5. 91 1 0. 60 1.09 6.30 0.56 l. 66 0. 381 0. 56. NiO 0.11 100. 70 

A2. II .652 .074 .033 • l22 .. 570 .1051 .010 .012 . 021 . 003 .008 

2 39. 58 7. 25 4.44 10.46 24. 75 4. 83 0.97 0.32 5. 68 1.11 0.99 100.38 2. 89 

A3. III . 660 .071 .028 .145 . 619 .086 . 016 . 003 . 012 

3 43. 82 10. 10 2.98 10.44 20. 89 7. 66 1.44 0.62 0.02 2.07 0.21 100. 25 

A2. II . 730 .099 . 019 .145 . 522 . 137 .023 .007 .026 .002 
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OHDEH 2. DOPOLIC. SCOTAHE. SECTION 3. PYROLIC. TEXIAHE-Continued. 

SUBRANG 2. DOMAGNESIC. UVALDOSE-Continucd. 

No. Symbol. Norm. Locality. Analyst. Reference. Hock name. Hemarks. 

-- ---- ·---
15 11IV .(1)2.113.2.2. or 3.34 di 32.93 Haleakala, G. Steiger. W .. Cross, Basalt. 

nb 5. 24 ol 23.82 Maui, Hawaiian U.S. G. S. P. P. 88, an 19.74 mt 4.41 
no 3. (\9 il 4. 86 Islands. p. 29, 1915. 

np 0. 67 

16 IV .2.113.2.2. nn 11.12 di 31.90 Kilauea Bay, W. F. Hille- W. Cross, Melilite-
lc 2. 62 ol 18.28 Kauai, brand. U.S. G. S. P. P. 88, nephelite 
110 12.21 cs 3.(\1 

mt 8.12 Hawaiian p. 17, 1915. basalt. 
il 6. 08 Islands. 
ap 2. 02 

" 

17 11IV .2.3( 4 ).2(3)~ nn 1. 67 di 20.30 Moiliili church, G. Steiger. W. Cross, Nephelite-
2(3). Jc 8. 28 ol 19.79 Honolulu, U. S. G. S. P. P. 88, melilite no 21.02 cs 9. 29 

mt 9. 51 Oahu, Hawaiian p. 22, 1915. basalt. 
il 5. 47 Islands. 
ap 2. 35 

18 11IV.112.3.2.2. or 1. 67 di 30. 85. Nakety, Boiteau. A. Lacroix, C. H., Hornblend-
nb 11.00 ol 24.19 New Caledonia. CLII, p. 820, 1911. ite. nn20.02 mt 9. 05 

il 1. 98 

-
SUBRANG 2. DO?IIAGNESIC. (NAKETOSE, A. LACROIX, 1911.) 

·-· - - -: 
l 1¥.2.(2)3.3.2. an . 7. 23 di 39.07 Iron Hill, G. Steiger. E. S. Larsen, Uncompah-

le 0.•14 ol I. 57 Uncompahgre U. S. G. S. rec. lab. grite no 9. 94 cs 23.39 
mt12.30 quadrangle, (melilite 
il 3. so Colorado. rock). 
ap 0.67 

I 

I 

2 IV. 2.3 .3( 4) .2(3). an o. 8.1 di 25.49 Bad na Achlaise, A. Gemmel. A. Gemmel, Cromaltite. 
lc 6. 54 ol 3.92 n. Ledmore, Tr. G. Soc. Edin., 110 15.90 cs 20.12 

mt 9. 51 Assynt, Scotland. IX (5), p. 417, 
il 8. 51 1910. 
hm 4.16 
ap 5. 38 

3 (III)IV .2.113.(2) nn 12.23 di 27.67 Mount Tsiafa- Boiteau. A. Lacroix, c.·H., N ephelinite. 
3.2. lc s. 72 ol 15.64 rvona, CLVI, p. 177, 1913. no 13.63 cs 4. 05 

mt 6. 26 1adagascar. 
il 6. 23 
ap 4. 03 

OHDER 2. DOPOLIC. SCOTARE. S.ECTION 4. DOMOLIC. 

SUBRANG 1. PERMAGNESIC. 

1 IV(V)-"2.(3)4. or 1.11 di 6.48 Ehrsberg, J. H. Kloos .. J. H. Kloos, Picrite. Not fresh. 
1.1'. ab 1.57 ~f' 1~--~ Schwarzwald. N.J. B. B., III, In \V. T., p. 363 an 11.40 

mt 10.67 p. 57, 1885. 
il I. 22 
em O.(i7 
hm 1. 28 

SUBRANG 2. 'DOMAGNESIC. 

1 IV .112 A .111 .112. or 6. 67 di 9.42 Griffie Mill, E. G. Radley. .r. s. Flett, Hornblende 
ab 5. 24 ~{-~g:~~ Molenich, G. S.·Eng. Mem. picrite. - an 14.46 

mt 7. 66 Cornwall. Sh. 348, p. 101, 1907. 
il 3.19 
ap I. 01 

2 IV.(1)2.4.1.2. or ]. 67 di 7. 50 Medenbach, R. 'Brauns. R. Brauns, Picrite. 
ab 8. 38 ~r 4~J~ n. Dillenburg, N.J. B. B., XVIII, an 14.46 

mt (\.50 Hesse Nassau. p. 292, 1904. 
il I. 82 

~{ (III)IV.(l)2.4. or 3.89 di 13.50 Lava of 1897, Boiteau. A. Lacroix, Olivine 
1(2).2. nb 12.05 ~{ 4~:~g Reunion. C. R., CLIV, basalt. an 19.18 

mt 4.41 p. 25&, 1912. 
il 3. 95 
ap 0. 67 
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, CLASS IV. DOFE:MANE-Continued. 

RANG 2. DOMIRIC. CASSELASE. (C. I. P. W., 1902.) 

I I No. SiOz Al20 3 Fe20 3 FeO MgO CaO Na20 K 20 H 20+ H20- Ti02 PzOs MnO! Inclusive. Sum. Sp.gr. 
--- ------------------- ---------

1 43. 15 9.53 . 3. 40 11.46 16. 89 8. 58 1.51 0.87 1.28 0.76 2. 28 0.13 0. 18 C02 0.34 100.61 
Zr02 none 

Al. I .719 .093 . 021 .159 .422 . 154 .025 .009 .026 .001 . 003 
SOa none 
s 0.04 
Cr20a 0. 04 
V20a 0.03 
NiO 0.04 

. BaO none 
SrO I). one 

2 40. 12 7. 76 7.35 8. 66 23.69 6.53 1. 20 0.53 4.03 0.37 0.18 C02 
Cl 

trace 
trace 

100.62 2.988 

A2. II . 669 .076 . 046 .121 .592 .116 • 018 .006 .005 .001 
FeS2 o. 20 
Cu trace 

0 

3 38.35 12.02 3.20 8.32 18. 70 9.11 3. 15 0.84 ·3. 26 3.02 0.43 100.40 

A2. II • 639 .118 .020 
\ 

.115 .468 .163 . 051 .009 .038 . 003 •(100.37) 

4 39.20 6.24 8.34 7.32 25.65 8.94 1. 49 1. 16 0.57" 0.40 0.45 
I 

99.76 

A2. II . 653 . 061 . 052 .102 . 641 .160 .024 .005 . 006 

RANG 2 .. DOMIRIC; CASSELASE. . 

l 11. 88,11: 37 0. 84 I trace 
I 

36. 17 4. 17 14. 22 11.54 5. 38 2.07 n. d. 2. 15 99. 79 3.147 

2. II . 603 
.1171 

.071 .058 . 356 . 206 .087 . 022 .028 .006 i --

I 
l 
I 
I 

A 

CLASS IV. DOFEMANE. 

RANG 1. PERMIRIC. KALTENASE. (C. I. P. W., 1902.) 

1 34. 7l 10.74 7.38 14.31 19. {)9 0.45 0.95 4. 97 l. 24 0. 18 6. 12 
I 

100. 14 3:275 
I 

3. III . 579 .105 .046 .199 . 477 .008 .015 . 053 .077 I 
i A 

I l 
RANG 1. PERMIRIC. KALTENASE. 

1 34.98 10. 80 1.42 21.33 19.30 0. 43 0.17 5. 42· 1.28 5. 18 SOa trace 100.31 3.276 

A 3. III . 58:3 .106 .009 . 296 .483 .007 .003 .058 .065 

RANG 2. DOMIRIC. 

A 

31. 17 6. 25 3. 22 9. 64 19. 90 17. 76 2.03 2. 51 2.05 0.44 2.96 1. 69 I cno, ''"" 99. 62 3. 122 

2. II . 520 . 061 .020 .134 . 498 . 317 .032 .027 .037 .012 I 

1 

I 
RANG 3. CALCIMIRIC. 

1 34.03 8.41 3. 13 6.67 14.68 18. 20 4. 58" l. 69 4.02 2.69 1. 10 C02 
SO a 

trace 
0.94 I 

100. 14 

\2. n . 567 .082 . 019 .09:3 . 367 .325 . 074 . 018 .034 .008 

I i 
I 

CLASS IV. DO FE MANE. 

RANG 1. PERMIRIC. BERGENASE. (C. I. ·P. W., 1902.) 

1 31.59 8. 54 2. 36 24.52 10. 70 2.25 1. 03 0.15 n. d. 118.49 0.02 99. 65 
I 

. 527 . 084 . 015 . 340 . 267 .040 . 016 . 002 I . 231 -
I 

A2. II 
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ORDER 2 .. DOPOLIC. SCOT ARE-Continued. 

SUBRANG 2. DO.M:AGNESIC. CASSELOSE. ~C. I. P. W., 1902:) 

I 
No. Symbol. Norm. Locality. Analyst. Reference. Rock n<tme. I Remarks. 

. -- ---~-·---- ---
1 (IH):IV -~1.)2 .(3) or 5.00 di 20.51 Stony Point. G: Steiger. J. P. Iddings, Cortlandite. 

nb 12.05 ol 34.19 New York. Igu. Rocks, II, 4.(1)2.~. au16.40 mt 4. 87 
no 0. 57 il 3.91) p. 337, 1913. 

ap 0.34 

2 IV.112.4 .(1)2.112. or 3.34 di 13.40 High week, K. Busz. K. Bnsz, Picrite. In W. T., p. 363. 
nb 9.43 ol 44.09 Newton Bushel. N.J., 1895, I, p. 74. an 14.46 mt 10.67 

il o. 76 Devonsh-ire, · 
England. 

B (III~.IV .112 .114. an 16.12 di 16.46 Essay-le-cote, Pisani. A. Michel-Levy, N ep helini te. 
(1 2.2. lc 3.92 ol 23.07 Vosges, France. C. R., CXLVIII, no 14.48 mt 4.64 

i1 5. 78 p. 1530, 1909. 
ap 1. 01 

4 r_v ."2 .4.(1)2 .(:t.)2. an 6.95 di 20.52 Mount Kjetknjun, W. Petersson. W. Ramsay, Picrite 
lc 5.2!3 ol 43.27- Lujavr Urt, Fenuia, XV, No.2; l'orphyry. no 6.82 cs 3. 53 

mt12.06 Kola, Finland. p. 27, 1898. 
il o. 76 

... --. 

SUBRANG 3. MAGNESIFERROUS. 

1 (III)IV .2.4.211 • an 2.22 di 12.53 Shannon Tier, F. P. Paul. F. P. Paul, Melilite- Of. No. 12, 
3(4). lc 9. 59 ol 20.86 Hobart. T. M.P. M., XXV, nephelite III .7 .3.4. no 24.71 cs 10.32 

·lllt 6.96 Tasmania. p. 305, 1906. basalt. 
il 4. 26 
hm 6.56 
ap 2.02 

ORDER 2. DOPOLIC. SCOTARE. SECTION 5. PEROLIC. 
() 

SUBRANG 2. DOMAGNESIC. 

1 I (III)IV.2(3).5.1.2. or 9.45 ol 41.14 Kal ten thai, H. Hirschi. . H. Hirschi, 1\fica 
an 2. 22 mtl0.67 Harz. In. Diss. Zi.ir., peridotite. lc 15.70 il 11.70 

I no 4. 26 p. 26, 1901. 
c 2.96 

I 
SUBRANG 3. M:AGNESU'ERROUS. KALTENOSE. (C. I. P. W., 1902.) 

-
l I IV/'2.5.1.(2)3. an 2. 22 ol 56.45 Upper Kaltenthal, Hampe. M. Koch, Mica In \V. T., p. 363. 

lc 19.{)2 mt 2.09 B:arz. Z. D. G. G., XLI, peridotite. 

I 

no o. 85 il o.ss 
kp 4.11 p. 165, 1889. 
c 3.88 

SUBRANG 2. DOMAGNESIC. 

I 

1 IV.2.5.211 .2. an 0.5{) ol 38.6<1 Sutherland; M. Dittrich. P. A. Wagner, Melilite 
no 9.09 cs 23.74 Cape Colony. Diam. Flds. S. Afr., basalt. k-p 8.53 mt 4.{)4 

il 5. 62 p. 105, 1914. 
ap 4.03 

(Mg, Fo)O 2. 21 

SUDRANG 2. DOMAGNESIC. 

1 IV.112.t> -.113.2. an 0.56 di 3. 27 Grii.benstetten, E. Gaiser. E. Gaiser, I Nosean-
lc 7.85 ol 28.69 n. Urach, · In. Diss. Bres., melilite· no 17.61 cs 24.42 

I 
th 1. 70 mt 4.41 Schwti.bische p. 17, 1904. basalt. 

il 5.17 Alb, Bavaria. 
ap 2.{)9 

----

OitllKR 3. POLMITIC. SVERIGARE (C. I. P. W., 1902). SECTION 1. PERPYRIC. BERGENIARE. (C. I. P. W., 1902.) 

SUBRANG 3. M:AGNESIFERROUS. BERGENOSE. (C. I. P. W., 1902,) 

1 IV.:LL".l .3. or 1.11 ~ra:·~~ Storgang, C. F. Kolclerup. C. F. Kolderup, Ilmenite In W. T., p. 365. 
ab 8. 38 Soggendal, Berg. Mus. Aarb., norite. an 11. 12 mt 8.48 
c 2.65 il 35.11 Norway. 1896, No. 5, p. 165. 



728 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS IV. DOFEMANE-Continued. 

RANG 1. PERMIRIC. BERGENASE. 

No .. ·Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. I Sp.gr. 
--- --- -------------------------

1 41.64 5.86 12. 72 19.94 3.97 3. 70 1. 53 2.53 0.73 0.09 3.88 2.52 1. 10 100.21 3.18 
I 

A2.1J .694 .057 .079 . 276 .. 099 .066 .024 .027 .049 .018 .014 
I 

RANG 1. PERMIRIC. BERGENASE. 

1 24.50 0.48 35. 14 32.28 1. 25 2.07 n. d. n. d. n. d. 1. 281 o. 01 2. 89 s 0.01 99.98 
Cr20a 0.08 

.0161 
V20a trace 

2.ill . 408 .005 . 220 . 448 - .041 
I 

B 

·-
RANG 2. DOMIRIC. TUXENASE. (H. S. WASHINGTON, 1917.) 

1 36. 70 11.00 14.21 12.24 7.55 1.1. 90 0.95 0.22 1. 36 3.85 99 .. 98 

A 3. III . 612 .108 .089 .170 . 189 . 213 . 015 . 002 048 

RANG 3. CALCIMIRIC. IJUSSASE. (H. S. WASHINGTON, 1917.) 

1 39.43 10.36 13. 19 3.98 5.53 15.50 4. 23 2.24 0.81 2.27 2. 76 trace 1100.30 3.058 

2. II . 657 .102 .082 .056 .138 . 277 .068 . 023 ·. 028 . 020 -A 

I 
i I 

--,-

RANG 3. CALCIMIRIC. IJUSSASE. 

1 36.24 9.05 10.64 9.58 7.75 14.97 1. 05 ~ 0. 43 0.65 7.·12 1. 01 0.29 FeSs 0.97 99.75 

A 2. II . 604 .089 .067 . 133 .194 . 268 -· 017 .005 .089 007 004 

2 39.48 5.76 8.42 7.55 5.98 12.72 2.08 1. 26 2.57 0.42 10.90 1.53 0.27 COs trace 99.16 3.043 
Cl none 
s o. 22 

1. n .658 . 057 . 053 .105 .150 . 227 034 014 .136 .011 .004 CrsOa none B 
BaO trace 

I 

CLASS IV. DOFEMANE. 

RANG 2. DOMIRIC. 

1 35.84 10.48 7.25 6.62 12.95 10.90 3.53 1. 51 8.85 trace CrsOa ¥·84 100.77 3.051 

A 2. II 597 .103 .045 .092 . 324 .194 .056 .016 .111 -

RANG 3. CALCIMIRIC. AVEZACASE. (C. I. P. W., 1902.) 

1 31.80 10.96 12.23 9.79 8.40 17.34 0.66 0. 271 1.50 3.25 3.32 99.46 

2. II .530 .108 076 .137 . 210 .310 .011 .003 . 041 . 023 .A. 

I ·-

CLASS IV. DOFEMANE. 

RANG 2. DOMIRIC. ELDORASE. (E. S. BASTIN.) 

1 30.47 9.04 16.37 14.91 7.86 9.33 0. 77 2.89 t 32 0.32 2.52 2.87 0. 39. COs. 0.21 100. 12 3.374 s 0.69 
CoO 0. 03 

A I. I . 508 .089 .103 . 207 .197 .166 . 012 . 031 . 032 .020 . 006 BaO 0.09 
SrO 0.04 



No. 

1 

-

1 

1 

1 

·-·· 

1 

2 

1 

l 

l 

SUPERIOR ANALYSES Ol!"" FRESH ROCKS. IV.3.1.2.4-IV.3.3.2.3. 729 

ORDER 3. POLMITIC. SVERIG.A,RE. SECTION l. PERPYRIC. 13-ERGENIARE-Continued. 

Symbol. 

(III)IV.3.1.1(2).4. 

IV(V).3(4).1.1.5. 

(lll )IV.113.l11.2. 
3. 

(lll)IV.(2)3.1.311 • 

2. 

IV .113.1. (2)3.113. 

I 

IV.3.1.3.113. 

(IU)IV.(2)3.211 • 

2.2. 

IV.(2)3.2.(2)3. 
(2)3. 

SUBRANG 4. DOFERROUS. 

Norm. Locality. Analyst. Reference. Rock name. 

Q 6.90 
or 15.01 
ab 12 . .58 
an ). 67 

Q 9.30 
c 0.48 

or 1.11 
1\b 7. 86 
an 25.30 

or 12.79 
1\b 3.14 
nn 3. 00 
no 17.61 

or 2. 78 
1\b 5. 50 
an 18.()3 
no I. 85 

Q 1.38 
or 7. 78 
ab 17.82 
an 2. 50 

or 2. 22 
an 8. 02 
lc 5. 23 
no 15.90 

an 26.13 
lc ]. 31 
no 3.12 

by 31.28 I Boval Road, L. Hezner. U. Grubenmann, Lam pro-
mt18.33 Bernina District, pers. com. phyre. il 7. 4.5 
ap 6.05 Switzerland. 

SUBRANG 5. PERFERROUS. 

hy 33 . .40 Tncker Lake, J. T. Singewald. J. T. Singewald, Magnetite 
mt 51.00 Minnesota. U.S. Bur. Min. ore. il 2.47 

B. 64, p. 105, 1913. 

SUBRANG 3. MAGNESIFERROUS. 'l'UXENOSE. (E. GOURDON, 1908.) 

di 26.93 Cape Tuxen, Pisani. E. Gourdon, Gabbro. 
~r ~:!~ Graham Land, Exp. Ant. Ohare., 
mt20.(iS Antarctica. Pet., p. 159, 1908. 
il 7.30 

SUBRANG 2. DOMAGNESIC. 

di 29.81 Lobauer Berg, J. Stock. . T. Stock, · Nephelite 
WO 7.08 Saxony. T. M.P. M., IX, dolerite. mt (i.50 
il 4. 26 p. 466, 1888. 
hm 8.64 

I ap (i. 72 

SUBRANG 3. MAGNESIFERROUS. IJUSSOSE. (H. S. WASHINGTON, 1916.) 

eli 38.45 Mount Yamaska, G. A. Young. G. A. Young, 
ol 1.12 Quebec. Can. G. S. A. R., mtll.14 
il 13.53 XVI (1904), p. 40 H, 
hm 3.04 1906. 
ap 2. 35 

di 32.40 Near Siutik, M. Dittrich. J. Rakovski, 
wo 0.4(i Minass.insk, Tr. Mus. Pet. Gr., hm 8.42 
iJ 10.57 Jenissei, Ac. Sci. St. Pet., V, 
tn 5. 29 Siberia. p 0 256, 1911. 
ap 3. 70 ..• 

ORDER 3. POLMITIC. SVERIGARE. SECTION 2. DOPYRIC 

SUBRANG 2. DOMAGNESIC. 

di 27.22 Rand en, U. Gruben- U. Grubenmann, 
ol 13. 86 Hegau, mann. In. Diss. Ziir., il 11.25 
Inn 7. 25 Baden. p. 23, 188C. 
em 3. 74 
pf 5.03 

SUB RANG 3. MAGNESIFERROUS. A VE~ACOSE. (C. I. P. W., 1902.) 

di 27.13 A vezac-Prat, Pisani. A. Lacroix, 
ol 7. 71 Pyrenees, Cong. G. Int., VIII, OS ). 29 
mtl7.63 France. C. R., p. 832, 1901. 
il 6.23 
ap 7. 73 

Yamaskite. 

Ijussite 
(pyrox-

enite). 

Melilite 
basalt. 

Avezacite. 

Remarks. 

Erratic block. 

In gabbro. 
Mg0=MgC03 • 

CaO=CaCOa. 

In W. T., p. 359 . 

Incorrect. P 20 5 
onp. 33 H. 

-

Ign.=l.92. 
In \V. T., p. 365. 

I 
In W. T., p. 365. 

ORDER 3. POLMITIC. SVERIGARE. SECTION 3. PYROLIC. UTEIARE. (E. S. BASTIN.) 

SUBRANG 3 .. MAGNESIFERROUS. ELDOROSE. (E. S. BASTIN.) 

-
11IV.3.3( 4) .2.3. or 13. 62 di 11.99 Caribou; G. Steiger. E. S. Bastin, :Magnetite 

an 12.79 ol 17. 70 Boulder County, U. S. G. S. rec. lab. gabbro. lc 2. 83 mt23.90 
no 3. 41 il 4. 86 Colorado. 

ap 6. 72 



730 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS IV. DOFEMANE. 

RANG .1. PERMIRIC .. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K 20 H 20+ H20~ Ti02 P20 5 i MnO I Inclusive. Sum. Sp.gr. 

--- --- --- ----- --------------1· ---

1 23. 16 5.64 17.64 32. 78 7.73 2.31 0.96 0. 26 0. 66 0. 15 6.61 0.04 0.78 Zr02 0. 02 100.05 
Cl 0. 04 

Al. I 
F 0. 02 

. 386 .055 .110 . 455 . 193 . 041 . 016 .003 • 083 - . 011 s 0.16 
Cr203 0. 80 
V203 0. 08 

I 
NiO 0. 20 
BaO 0.01 
Cu trace 

CLASS IV. DOFEMANE. 

RANG 1. PERMIRIC. ARAPAHASE. C\VASHING'rON AND LARSEN, 1913.) 

I 

19. 74 9. 72 39. 70 15.60 3.70 6. 64 0.46 0.66 0.32 0.04 0.58 l. 67 0.38 C02 none 99.75 
Cr20s none 
V203 0. 44 

Al. I . 329 . 095 . 248 . 217 . 093 .120 . 007 . 007 . 007 .012 .005 NiO none 

I 

CLASS IV. · DOFEMANE. 

RANG 1. PERMIRIC. ADIRONDACKASE. (C. !. P. W., 1902.) 

21. 42 7.03 30.34 22. 81 6.'92 3.59 0. 53 0.41 0.95 5.21 0. 14 trace C02 trace 99.81 
Cl 0.42 
s 0.04 

A 1. I . 357 .069 .190 . 317 .173 .064 . 009· .004 .064 .001 - Cr20s none 
c trace 

2 11. 73 6.46 30.68 27.92 3.35 3.95 0.50 0. 26 0.64 12.31 0.82 C02 
Cl 

0.32 
0.12 

99. 19 4. 138 

A 
F trace 

l. I .196 . 063 .192 . 388 .084 .071 .008 .003 .150 . 006 s 0. 04 
V20s 0.04 
c 0.05 

3 20.30 7. 60 29.99 25. 65 3.68 3.50 n. d. n. d. l. 70 7.80 0. 03· 0.34 803 0.10 100.69 

B 2. III .338 .074 . 187 . 356 . 092 . 063 

I 
.123 .005 

RANG 1. PERMIRIC. ADIRONDACKASE. 

I ' 
1 17.11 2. 70 35.61 30.00 l. 70 2.50 n. d. :n. d. n. d. 6.50 trace l. 75 s 0.01 100.00 

Cr20s 1. 11 
V20s 1. 01 

2. III . 285 . 026. . 223 . 417 . 081 -- .025 B 

CLASS IV. DOFEMANE. . 

RANG 1. PERMil.UC. CHAMPLAINASE. (C. I. P. W., 1902.) 

1 17. 90 10. 23 15. 85127. 95 6.04 2.86 n. d. n. d. l. 33 15.66 0.04 trace C02 0.10 99. 15 4. 138 s 0.14 
Cr20a 0.51 

Al. I . 298 .100 .099 .389 .151 .051 .196 - - V20s 0. 55 

2 13.35 8.75 20.35 28. 82 6.63 2.15 n. d. n .. d. 1.68 16.45 0 .. 02 C02 0.17 99.62 
Cl trace 

Al. I • 223 .086 .127 .400 .166 
s 0.09 

.039 . 2Q1 - Cr20s 0. 55 
V20s 0.61 
c trace 

3 26.62 11.62 19. 50 21. 87 2.57 6.47 l. 06 0.34 1.30 9. 50 0. 20 101.05 

B2. III .444 .115 .122 .304 .064 .116 . 017 . 003 .119 .003 

·-
CLASS IV.· DOFEMANE. 

RANG 1. P-ERMIRIC. 

1 
I 

21.65 . 4. 89 46.14 21. 53 l. 20 0.06 n. d. n. d. n. d . none 0.01 2.60 Cr20s 1. 01 100.00 
V20s 0. 91 

B2. III 

I 
. 361 . .048 . 288 . 299 - - .037 
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1 

---

l 

1 

2 

3 

1 

I 
1 

2 

3 

1 

SUP:E1UOR ANALYSES OF FRESH ROCKS. IV.3.5.1.4-IV.5;1.1.5. 731 

ORDER :3. POLMITIC. SVERIGARE. SECTION 5. PEROLIC. 

SUBRANG 4. DOFERROUS. 

Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks .. 

l¥11.3.5.1.4. or 1. 67 di 1. 18 Grunna, .N. Sahlbom. .J. E. Sobrn1, Titaniferous 
ab 3.14 ol'~-40. 71 S. Ulfon, ·G. Nord. Reg., iron ore. an 10.01 mt25.52 
no 2. 84 il 12. fi2 Nordingra, p. 100, 1913. 

em 1.16 Sweden. 

ORDER 4. DOl\HTIC. ADIRONDACKARE. (C. I. P. W. 1902.) SUBORDER 1. PERHEMIC. 

SUBRANG 4. DOFERROUS. ARAPAHOSE. (WASHING'l'ON AND LARSEN, 1913.) 

--

I¥.4(5).1.1(2).4. or ·3. 89 ~r· r: rg Pole Mountain, H. S. 'Vashing- Washington and Arapahite 
ab, 3.67 North Park,· ton. Larsen, J. Wash. (magnetite an 22.24 mt49.88 
c 0.10 il 1. 06 Colorado. Ac. Sci., III, basalt). 

hm 5.28 p. 450, 1913. 
ap 4. 03 

OltDEH. 4. DOMITIC. ADIRONRACKARE .. SUBORDER 2. DOHEMIC. ADIRONDACKORE. (C. I. P. W., 1902.) 

SUBRANG 4. DOFERROUS. ADIRONDACKOSE. (H. S. WASHINGTON, 1917.) 

IVA .112.1.(3)4. or 2. 22 di 1.11 Eli:1.abethtown, W. F. Hille- J. F. Kemp, Titaniferous In W. T., I?· 365. 
ab 4, 72 ~f 1t~~ Essex County, brand. U. S. G. S. A. R. 19 iron ore. an 15.57 

mt44.08 New York. (III), p. 408, 1899. 
il 9. 73 
ap o. 34 

I¥11.4.(5).211.1.411• an 14.46 ol 10.57 Lincoln Pond, W. F. Hille- J. F. Kemp, Titaniferous In W. T., p. 365. 
le 1. 31 mt44.54 Essex County, brand. U.S. G. S. A. R. 19 iron ore. no 2. 27· il 22. 80 

up 2.02 New York. (III), p. 407, 1899. 

IV.4.2.1.4.0 Q 4.14 hy 15.93 Joubrechkine, Mine analysts. Duparc et al., Magnetite Segregation in 
an 17.51 mt43.38 Wichera, Urals Nords, III, rock. gabbro. c 1.12 il 18.70 

Ural Mountains. p. 187, 1909. 

SUBRANG 5. PERFERROUS. 

ll•V(V).4.2.1.5 .. Q 9. 24 hy 17.29 Iron Lake, J. T. Singe- J. T. Singewald, Iron ore. ·In 5abbro. 

I 
c 2. 70 mt51.7-l Minnesot.a. wald. U. S. Bur. Min. Mg =MgC03 •· "'I 12.31 

em 1. 57 . B. 64, p. 106, 1913. CaO=CaC03 • . 
ORDER 4. DOMITIC. ·ADIRONDACKARE. SUBORDER 3. TILHEMIC. CHAMPLAINORE. (C. I. P. W., 1902.) 

. SUBRANG 4 .. DOFERROUS. CHAMPLAINOSE. (H. S. WASHINGTON, 1917.) 

-
I¥.4.311.1.4. an 14.18 ~r 1J.-~~ Split Rock mine, W. F. Hille- J. F. Kemp, 'l'itaniferous In W. T., p. 365. c 5.00 Essex County, brand. U. S. G. S. A. R. 19 iron ore. mt22.97 

il 29. 79 New York. (III), p. 402, 1899. 
em 0. 67 

I¥11.4.3.1.4. an 10. 8·1 ~r 1~J~ Elizabethtown, W. F. Hille- J. F. Kemp, Titaniferous In W. T., p. 365. c 4. 79 Essex County, brand. U. S. G. S. A. R. 19 iron ore. mt29.46 
il 30. 55 New York. (III), p. 405, 1899. 
em 0.90 

(III)IV.4.(2)3. OJ' 1. 67 di 4. 89 Joubrechkine, Not stated. D~arc et al., Magnetite Also in C. R., 
1.4". ab 8. 91 ~r g:~~ vVichera, rn.ls Nord., III, rock.· CXLVII, an 26.41 

mt28.30 Ural Mountains. p. 187, 1909. p. 1063, 1908. 
il 18.09 

I 
ORDER 5. PERMITIC .. CORDILLERARE. (E. S. BASTIN.) SUBORDE;R 1. PERHEMIC. 

SUBRANG 5. PERFERROUS. 

I¥.115.1.1.5. Q 19.20 by 5. 41 Iron Lake, J. T. Singe- J. '1'. Singewalcl, Magnetite In gabbro. c 4. 89 mt66.82 Minnesota. wald. U.S. Bur. Min. ore. em 1. 57 
B. 64, p. 106, 1913. 

' -
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No. 

1 

Al. I 

2 

Al. I 

3 

A2. II 

1 

B2. III 

1 

.A. 

1 

A 

1 

'A 

1 

1. I 

l.I 

1.1 

A2. II 

Si02 

10. 77 

.180 

10.37 

.173 

9. 60 

.160 

20. 67 

.345 

0.99 

. 017 

33.83 

. 5()4 

22~02 

.367 

20.02 

.334 

Al20 3 

4.61 

.045 

5.01 

.049 

6. 27 

.062 

2. 20 

.022 

25. 35 

. 249 

I 

5.19 

. 051 

io.8o 

.106 

2.64 

. 026 

I 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS IV. DOFEMANE. 

RANG 1. PERMIRIC. POMERASE. (E. S. BAS'I'IN.) 

Fe20 3 FeO I MgO CaO Na,O K20 H 20+ H 20_1 Ti02 P,O, I MnO 
------, 

39. 27 21.73 2.34 4.84 0.31 0. 24 0.44 13. 52 o. o2 1 o. 37 

• 245 .300 .059 .087 .005 .00'3 .169 .005 

37.25 28.82 4. 23 4.40 0.57 0. 12 0.47 8. 17 0.09 0.31 

. 233 .400 .106 .079 .OQ9 .001 .102 - .004 

44. 72 25. 31 5. 16 3. 75 0. 15 trace n. d. 0.51 4.48 0.08 

. 279 . 352 .129 .067 .002 -- .056 .001 

RANG 1. PERMIRIC. POMERASE. 

41.43 24.05 1. 54 0.051 n. d. n. d. n. d. 5.75 trace 0.20 

. 259 .330 
I 

. 072 -- .003 

CLASS IV. DOFEMANE. 

RANG 1. PERMIRIC. 

24.03 14. 26 1. 90 19.86 none none 0.37 0.39 12. 50 0. 58 0.24 

.150 .198 .048 . 355 - - .158 .004 .003 

I I 
CLASS IV. DOFEMANE. SUBCLASS II. DOPOMIC. 

RANG 2. DOMIRIC. ROSELANDASE. (WATSON AND TABER, 1913.) 

11. 38 115. 08 
I 

8.57 8.22 1. 28 0.50 0. 75 0.45 10.00 4.84 0.26 
' 

.• 71 I . 210 • 214 .146 . 021 .005 .125 . 034 .004 

CLASS IV. DOFEMANE. SUBCLASS II. DOPOMIC. 

RANG 2. DOMIRIC. ROSELANDASE. 

8.82 6.44 13.02 13.58 0. 70 4. 75 2.70 1. 51 8. 79 6.35 0.15 

. 055 . 089 . 326 . 243 .011 .051 .110 .045 .002 

CLASS IV. DOFEMANE. SUBCLASS II. DOPOMIC. 

RANG 2. DOMIRIC. 

11.75 16.98 5.93 10.27 0.23 0.39 0. 71 2.47 20.73 7.34 0.23 

.073 . 236 .148 .166 .004 .004 . ~59 .050 . 003 

Inclusive. Sum. Sp.gr. 

s 0.11 99. 50 
V20a 0. 52 
NiO 0. 27 
CoO 0. 07 
BaO 0.07 

s 0.04 100.66 
Cr20a 0.12 
V20a 0. 29 
NiO 0. 26 
CoO 0.01 

100.03 

Cr20a 1. 50 99. 99 
V20a ·2. 60 

C02 0. 08 100.68 4.335 
Zr02 none 
s 0.01 
Cr20a none 
V20a 0. 06 
NiO none 
BaO none 
SrO 0.06 

C02 trace 101.19 
Cl 0.04• 
F 0.55 
s 0.25 (101. 39) 

C02 none 100.36 3.386 
Zr02 none 
s 0.02 
Cr20a 0.01 
V20a 0.03 
NiO 0.02 
BaO 0.48 
SrO 0.17 

C02 trace 100.02 
Cl 0.02 
F 0.31 



SUPERIOR ANALYSES OF FRESH ROCKS. IV.5.2.1.4-IV.4.4.2.3. 733 

ORDER 5. PERMITIC. CORDILLERARE. SUBORDER 2. DOHE~HC. 

SUBHANG 4. DOFERROUS. POMEROSE. (E. S. BASTIN.) 

No. Symbol. Norm. Locality. Analyst. Reference. Rock m:.me. Remarks. 

·--- -- -·- -
1 lV(V).( 4)5.211 . an 11.12 di 5. 40 Pine Lake, F. J. Pope. F. J. Pope, Iron ore. In gabbro. 

1(2).4'1 . 
lc 1. 31 ol 2.38 Victoria County, Tr. Am. Inst. M. E., Not in W. T. no 1. 42 cs 1. 89 

mt31.55 Ontario. XXIX, p. 380, 1899,. 
it 25.69 
llm17.44 

I 2 lV(V).(4)5.2.1".4. an 10.84 di 8. 64 :Millbridge, F. J. Pope. F. J. Pope, Iron ore. In gabbro. I 

lc 0. 4<1 mt54.06 Has1jngs County, Tr. Am. Inst. M. E., Not in W. T. no 2.1i6 it lli. 50 
Mg02.64 Ontario. XXIX, p. 380, 1899. 
FeO 4.97 

3 l V.115.(1)2.l.114. an 16.68 ol 5.02 Caribou, ~- P. Jennings. E. P. Jennings; Iron ore. 
ne 0.57 cs 0. 34 Boulder County, Tr. Am. Inst. l\L E., mt54.73 

il 8. 51 Colorado. XLIV, p. 1054, 
(MgFo)O 3. 41 1913. 

ap 0.3·1 

--
SUBRANG 5. PERFERROUS. 

11 IV.5.(1)2.1.5. Q 20.67 mt59.86 Iron Lake, J. T. Singe- J. T. Singewald, Magnetite In gabbro. c 2. 20 it 10.89 :Minnesota. wald. U. S. Bur. Min. ore . Mg0=MgC03 • . em 2. 24 
hm 1.28 B. 64, p. 106, 1913. Ca0=CaC03 • 

I I 

ORDER 5. PERMITIC. CORDILLERARE. SUBORDER 3. TILHEl\UC. 

SUBRANG.4. DOFERROUS. 

1 lV .. 5.(2)3.1.4. 311 2. 22 mt34.80 Iron Hill Area, G. Steiger. E. S. Larsen, Iron ore. In pyrox c 24.58 pf 14. 55 U ncompn.hgre U. S. G. S. rec. lab. ap 1.:34 
MgO 1.90 quadrangle, 
CaO 12.71 Colorado. 

enite. 

-
OTtDER 3. POLMI'l'IC. APP.<\LACHARE. (H. S. WASHINGTON, 1917.) SUBORDER I. PERPYHJC. 

SUBRANG 3. MAGNESIFERROUS. ROSELANDOSJ<.:. (WATSON AND TABER, 1913.) 

1 IV.''JI.:3".1.2.3. Q 7. OS di 1. 76 :Roseland, V-l. l\1. Thorn- Watson and Taber, Gabbro Also in 
or 2. 78 hy 22.94 Nelson County, ton. U. S. G. S. B. 430, nelsonite. Va. G. S. B. ab1l.OO mt Hi.47 
(lll (\.95 it 19.10 Virginia. . p. 208, 1910. III A, p.140, 

ap 11.42 l!H3. 

ORD:J~R 3. POLMITIC. APPALACHARE. SUBORDER 5. PEROLTC. 

SUBRANG 5. PERFERROUS. 

1 "lV.II.3.5.2.2. 31112.23 o\ 17.92 Beaver Creek, G. 8te.iger. E. S. Larsen, Biotite 
no 3.12 cs 4.04 Uncompahgre U. S. G. R. rec. lah. iron ore. kp 16.12 it 13.53 

hm 8. 82 duaclra11gle, 
pf 2.86 olorado. 
aplli.12 

MgO 2.80 

O.RDER 4. DOMITIC. SUBORDER 4. DOTILIC. 

SUBRANG 3. MAGNESIFERROUS. 

I 

1 IV(V).II.4.4.2. Q 8. 28 hy 14.80 Nelson 0ounty, \V. i'.f. Thorn- Watson and Taber, Hornblende Not fresh. 
:3('1). 01' 2.22 llm11.75 Virginia. ton. Va. G. S. B. III. .A, nelsonite. ab 2.10 il 36.$1 

c 1. 84 I'll l.!iO p. 135, 1913. 
ap 16.80 



734 CHEMICAL ANALYSES OF IGNEOUS ROCI{S. 

CLASS V. PERFEMANE. (C. I, P. W., 1902.) SUBCLASS I. ,P+O+M EXTREME OVER A. 

RANG 1. PERMIRIC. MARICASE. (C. I. P. W., 1902.) 

·No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20-- J'i02 P 20s MnO Inclusive. ,Sum. Sp.gr. 

------ ----------- --- ----------

1 55.23 2.08 3.94 6.25 29.29 1. 68 n. d. n. d. 1.12 0.44 100.03 '3. 297 

A3. III . 921 .020 .025 .087 . 732 .030 - - . 006 

2 54.64 2.52 2.10 '6. 76 30.01 2.51 0.18 0.15 0.58 0. 75 0.04 0.25 100.49 

A2. II . 911 '.025 . 013 . 094 . 750 .045 . 003 .002. . 009 -- . 004 

' 
RANG 1. PERMIRIC. MARICASE. 

1 53.35 l. 53 30.18 trace 0.89 1.14 12.61 0. 16 99.86 

A 3. III . 889 . 015 .188 -- .022 .020 . 203 .002 

I 

RANG 2. DOMIRIC. WEBSTERASE. (C. I. P. W., 1902.) 

1 53.98 l. 32 l. 41 3.90 22.59 15.47 n. d. n. d. 0.83 0.09 0.]5 trace 0.21 Cr203 0.53 100.48 3.301 
NiO trace 

A 2. II .900 .011 .009 .054 .565 .277 - - . 002 - .003 

2 52.55 2.71 l. 27 4.90 20.39 16.52 0.27 l. 09 0. 14 trace 0.24 Cr20s 0.44 100.52 3.304 

A 2. II .876 .022 .008 .068 .510 .295 .005 .002 - .003 

I 

'55.14 0.66 3.48 4.73 26.66 8.39 0.30 n. cl. 0.38 trace 
1 

0. 23 0.03 Cr20s 0.25 100.36 
NiO 0.11 

3 

A 2. II . 919 . 007 .022 .065 . 667 .150 .005 - - .002 -

; 

RANG 2. DOMIRIC. WEBSTERASE. 

' 
1 53.21 l. 94 l. 44 7.92 20.78 13:12 0.11 0.07 0.87 0.14 0.26 trace 0.22 C02 · 0.10 100.47 3.34 

Zr02 trace 
FeS2 0.03 

Al. I .887 .019 .009 .110 . 520 .134 .002 . 001 . 003 - .003 Cr20s 0.20 
V20s 0.03 
NiO 0.03 
BaO none 
SrO none 

2 53.25 2.80 0.69 5.93 19.91 16.22 0.19 trace 0. 24- 0.05 0.09 Cr20s 0.54 99.98 
NiO 0.07 

A2.·II . 888 . 026 .004 . 082 .498 . 289 .003 
I 

.001 --

RANG 3. CALCIMIRIC. 

1 52.29 l. 56 0.25 4.53 16.46 23.52 0.1~ 0.04 1. 18 0. 29 0.03 100.26 

A2. II . 872 .015 .002 .063 . 412 . 420 . 002 - .004 --

2 50.70 1. (:il 2.02 4.89 17.82 22.45 0.15 0.04 1. 16 0. 29 0.05 101. 18 

132. III .845 . Olt.i . 013 .068 . 446 . 401 .002 - ' . 004 -

I 
CLASS V. PERFEMANE. 

RANG 1. PERMIRIC. 

2. 581 I I 
1 46.30 3.45 3.57 23.18 15.20 0. 15 4.77 O.GG trace 

I 
99.86 

3. III .777 . 022 . 050 . 580 . 271 0021 --. 02:1 I I A 



SUPERIOR ANALYSES OF FRESH R.OC:Ks.· V.l.l.l.l-V.l.2.1.1. 735 

ORDER 1. PERPOLIC. MAOR.ARE. (C. I, P. W., 1902.) SECTION 1. PERPYRIC. CAROLlNIAR.E. (C. I. P. W., 1902.) 

SUBRANG 1. PERMAGNESIC. MARICOSE. (C. I."P. W., 1902.) 

No. Symbo}·. Norm. Locality. Analyst. Reference. Rock name. 'Re:D;larks. 

--- -------- ---

l 11V.l11 .1.1.1(2). Q 4.98 di 2.19 Centr9.1 MariGo J. A. L. Hen- J. A. I.1. Henderson, Enstatite In W. T., p. 367. 
nn 5.00 hy 79.50 Di~trict, de1·son. In. Diss. Leip., pyroxeuite. mt 5.80 

il 0.91 Transvaal. p. 39, 1398. 

2 11V.l.l.1.1(2). or 1.11 di 5.50 New Caledonia. Boiteau. A. Lacroix, Bronzitite. 
ab 1. 57 ~r sr·~~ C. IL, CLII, p. 819, 
ffil 5.56 

mt 3.02 1911. 
il 1. 37 \ 

i 

SUBRANG S. PERSODIFERROUS. SECTION 5. PERSODIC. 

V.:t J .1'1 .''5.5. Q 0.36 ae 80.80 .Capo ::tlla Cuculla, .J. Deprat. J. Deprat, Aegiritic 0f. No.1, 
or 1.11 di 4.32 Corsica. B. Sv. Cb. G. Fr., indnsion JU.4.1.5. 
t\b 0. 81 hy 0.20 

XVII, No. 114, in granite. 

'J. II 

p. 47, 1906. 

SUBRANG 1. PERMAGNESIC. WEBSTEROSE. (C. I. P. W., 1902.) 

V.l.l.2.1'1 • Q 0.24 di SS.07 HehhviHe, T. ~:f. Chatard. G. H. Williams, Websterite. Complete in 
an 3.00 hy 34.2S n. Baltimore, A. G., VI, p. 42. U.S. G. S. mt 2.09 

il 0.30 Maryland. 1890. B. 148, p. 84, 
em 0.07 1897. 

l 

In V\T. T., p. 367 . 

11V.:U .211 • ·1 ~2). fib 2.02 di 00.9S Hebbville, T. 3\L Chatard. G. II. Williams.· Websterite. . Complete in 
rm 4. 73 ~r 2::~~ n. Ba:ltimore, A. G:, VI, p .. 42, U.S. G. S. 

mt 1. 80 Ma.ryhl.ncl. 1R90. B. 148, p. 8'!, 
il 0.30 18!)7. 
ern 0.07 In W. T., p. 367. 

2 

V.'l.l.'12.l". ~ 2.1() di 30.72 \Vcbster, E. A. Schneider. G. R. \Villiams, Websterite. Complete in 
2.u2 hy S7.76 North Carolina. A. d.; VI, p. 44, U.S. G. S. an 0.5() mt S.lO 

em 0.4S 18!)0. 13. 148, p. 92, 
np 0.07 1897. 

3 

In"'· T., p. 367. 

SUBRANG 2. DOMAGNESIC. CECILOSE. (C. I. P. W., 1902.) 

or O.SO di 48.2·1 o~tkwood, \V. F. Hille- A. G. I.1eonn.rd, Websterite. In W. T., p. 367. 
ab 1. OS ~r 4~:~f Cecil County, brand. A. G., XXVIII, an 4.45 

mt 2.09 Maryland. p. 15!), 1901. . 
il 0.4() 

1 V.LI.2. 112. 

1)2. ab 1. 57 di 58.30 Bagley Creek, \V. H. Melville. W. H. Melville, Pyroxenite. InW.T.,p.367. 
an 6.39 ~r 2i:g~ "Mount Diablo, 13. G. S. A., II, 

mt 0. 93 California. p. 406, 1891. 
Clll 0. 67 

2 11V.l.1.2".( 

SUBRANG 2. DOMAGNESIC. 

1 V.l.1.3.(1)2. t\11 3.61 di 88.89 Weresowsky- Not stated. Duparc and Pamfil, Pyroxenite. 
ne O.Si ol 4. 74 Ouwal, B. Soc. Fr. M., es 0.34 

mt 0.46 Iss District, XXXIII, p. 354, 
il 0.61 Ural Mountains. 1910. 

2 v .1.1(2).''3.(1)2. an 3.89 di 81.34 Malai-Pokap River, Not stated. Duparc and ·Pamfil, Pyroxenite. 
ne O.S7 ol 9.27 Iss District, B. Soc. Min. Fr., es 1. 38 

mt 3.02 Ural Mountains. XXXIII, p. 354, 
il 0. 01 1910. 

ORDER l. PERPOLIC. MAORARE. SECTION 2. DOPYRIC. MARYLANDIARE. (C. I. P. W., 1902.) 

SUBRANG 1. PER:M:AGNESIC. 

1 11V .1.2.1.111 . ab 1.05 di S3.9S Garthby, M. F. Connor. J. A. Dresser, Pyroxenite. 
ffil 0.39 ~f2~:~8 Wolfe County, Can. G. S. Mem. 22, 

mt 5.10 Quebec. p. 31, 1913. 
I ---



CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS V. PERFEMANE-Continued. 

RANG 2. 'DOMIRIC. BALTIMORASE. (C. I. P. W., 1902.) 

No. Si02 AI20 3 
. Fe

2
0

3 FeO MgO CaO Na,O I K,O H,O+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp. gr. 

------ ---·-----

1 47.00 2.20 . 3. 37 2.92 21.87 16.60 0.07 5. 19 0.06 0.56 C02 none 100.00 

.001 I 
Crz03 0.16 

A2. II . 783 .022 . 021 .040 . 547 . 296 .001 .008 

RANG 2. DOMIRIC. BALTIMORASE. 

50.80 3.40 1.39 8. 11 22.77 12.31 trace trace 0.52 none trace 0. 17 803 trace 100.03 3.318 
Cl 0.24 

A 2. II .843 .033 .009 .112 . 569 . 219 ,002 
Crz03 0.32 

- - -- --

2 45. 70 2.54 5. 75 6.40 19.45 18.77 0.28 0.06 1.64 0.46 0.02 10J.. 07 
I 

B2. III . 762 .025 .036 . 089 . 486 . 336 .005 .001 .006 -

3 43.20: 4.50 4.80 13.52 13.92 19.88 n. d. n. d. 0. 23 100.05 

A3. III .720 . 044 .030 ,188 .348 .355 - -

CLASS V. PERFEMANE. 

RANG 1. PERMIRIC. 

I 
I 1 47.52 1.18 1. 19 9.48 39.20 0.61 0.42 n. d. CrzOs 0. 21 99. 81 

.0071 
I 

A:~. III . 792 .011 .008 .132 . 980 .011 I 
I 

I 

RANG 2. DOMIRIC. KOSWASE. (H. S. WASHINGTON, 1917.) 

1 43'. 71 3.'78 4.28 9.70 20. 18 17.45 0.34 0. 18 0.40 0.57 0.02 100. 61 1 

A2. II . 729 .037 .027 .135 . 505 . 312 .006 .002 .007 --
I 
I 

CLASS V. PERFEMANE. 

' RANG 1. PERMIRIC. GORDUNASE. (U. GRUBENMANN, 1908.) 

1 41.43 0.04 2.52 6.25 43. 74 0.55 n. d. n. d. 4.41 none Cr20s 0. 76 !)9.80 
NiO 0.10 

A2. II . 691 - . 015 . 087 1. 094 .010 - - --

2 42.99 1.11 1. 87 5.91 43. 14 0. 10 0.29 0. 13 4.00 0.51 trace 0.04 0.05 NiO 0.15 100. 29 3.075 
BaO none 
SrO none 

A2. II . 717 .011 . 012 . 082 1. 079 . 002 . 005 . 001 - - -

3 43. 20 2.42 4.45 4. 57 38.83 2. 75 2.33 0.57 0. 77 Cr20s trace 99. 89 

A3. III . 720 .024 .028 .064 .. 971 .049 . 037 .006 

4 40.40 2.63 4.31 4.98 40.37 1. 74 n. d. n. d. 5:33 0.02 trace 99. 78 3.073 

Aa. III • 673 . 026 .027 . 069 1. 009 - - --

5 41. 57 l. 36 4.04 4.92 37.13 2. 71 0.73 0.38 5.90 0.43 Cr20a 0. 47 99. 64 2.95 

A3. III • 693 • 013 .025 . 068 . 928 . 048 . 012 . 004 

6 39.63 0.55 5.01 4.99 43. 59 0.06 0. 12 0.21 5.58 0.20 Cr20s 0.14 100.08 2.87 

A3. III .661 .005 . 031 .069 1. 090 . 001 . 002 . 002 I 



SUPERIOR ANALYSES OF FRESH ROCKS. V.1.2.2.1-V.l.4.1.1. 737 

ORDER 1. PERPOLIC. MAORARE. SECTION 2. DOPYRIC. MARYLANDIARE-Continued. 

SUBRANG 1. PERMAGNESIC. 

No. Symbol. Norm. Locality. Analys't. · 
I 

Reference. Rock name. Remarks. 

1 11V .111.2.211.111• ab 0.52 dl 59.82 Dun Mountains, J. S. ~1aclaurin. J. M. Bell, Websterite. 
llD 5.84 ~r 1~:~~ Nelson, G. S. N. Z. B. 12, 

rut 4.87 New Zealand. p. 31, 1911. 
il 0.15 

' 

SUBRANG 2. DO~IAGNESIC. BALTIMOROSE. (C. I. P. W., 1902.) 

1 11V.1.(1)2.2.112. an 9.17 di 41.11 Johnnycake Road, J. E. Whitfield. G. H. Williams, Pyroxenite. Complete in 
~r t~ .. ~~ Baltimore A. G., U.S. G. S. 
mt 2.09 County, VI, p. 41, 1890. B. 148, p. 83, 
em 0.45 Ma.ryland. 1897. 

In W. T., p. 367. 

2 11V .1(2).2.2(3). 311 0.28 dl 62.52 Near Zakharowna, Not stated. Duparc and Pamfil, Koswite. 
(1)2. le 2.18 ol 17.90 •ragil, B. Soc. M. Fr., no 5.40 es 2. 75 .... mt 8.35 Ural Mountains . XXXIII, p. 351, 

i1 0.91 1910. 

3 (IV(:V.l11.2(3). an 12.23 dl 50.62 Koswinsky L. Duparc. Duparc and Pearce,· Koswite. 
2 3).2(3). ol 21.16 Kamen. Oural Nord, es 7.57 

mt 6.96 Ural Mountains. I, p. 1~9, 1902. 

ORDEi~ 1. PERPOLIC. MAORARE. SECTION 3. PYROLIC. SAXONIARE. (H. S. WASHINGTON, 1917.) 

SUBRANG 1. PERMAGNESIC. 

1 V.l.811.1.1(2). ab 3. 67 di 1. 54 Gauss berg, R. Reinisch. R. Reinisch, Olivine 
an 1.11 ~r ~J:~~ K. Wilhelm II D. Sudp. Exp., II knolle in 

mt 1. 86 Land, · (1), p. 84, 1906. basalt. 
em 0.30 Antarcti(?a. 

SUBRANG 2. DOMAGNESIC. KOSWOSE. (J. P. IDDINGS, 1903.) 
.. -- ·-

1 (IV)V.1(2).8.2.2. an 8.06 dl 45.83 Schoultkha, Not stated. Duparc and Pamfil, Koswite. 
le 0.87 ol :10.04 Tagi, Ural B. Soc. M. Fr., no 1. 70 es 6. 54 (~ 

mt 6. 26 Mountains. XXXIII, 
il 1.06 p. 351, 1910. 

ORDER 1. PERPOLIC. MAO RARE. SECTION 4. DOMOLIC. HELVETIARE. (H. S. WASHINGTON, 1917 .) 

SUDRANG 1. PERMAGNESIC. GORDUNOSE. (U. GRUBENM:ANN, 1908.) 

1 V.1.4.l.111• di 2.19 Riddle, Douglas F. W. Clarke. Diller and Clarke, Saxonite. In W. T., p. 369. 
~r J~:~g County, Oregon. U. S. G. S. B. 60, 
mt 3.48 p. 23, 1"890. 
em 1.12 

/,' 
2 V.l.4.1.111 • or 0.56 ~r ~g .. ~~ Santa Rosa Creek, M. F. Connor. R. A. Daly, Harzbu~gite. Fresh. 

nb 2. 62 Rossland Moun- Can. G. S. Mem. 38 an 0. 28 mt 2.78 
c 0.31 tains, British (1), p. 336, 1912. 

Columbia. 

3 "V.1A.l.l. le 2.62 ae 8. 78 Finl-:enberg, Schmidt and F. Zirkel, Olivine 
no 5.11 di 10.25 Rheinland. Rieke. Abb. Sachs. Ges. W., knollein ol 70.19 

es 0.17 XXVIII, basalt. 
mt 2.09 p. ·124, 1903. 

4 ''V .111 .4.1..111
• an 7. 23 di 1{08 Gotthard Tunnel, L. Hezner. A. Bodmer-Beder, Harzburgite. 

~r M:~~ Tyrol. N.J. B. B., XVI, 
mt 6. 26 p. 187, 1903. 

I 

5 11V.111.4.1.111• or 2. 22 ae 1. 39 Gigestaffel, C" Schneider. C. Schneider, Diallage · 
ab 4. 72 di 10.43 n. Andermatt, In. Diss. Zlir., peridotite. 

~r s~:~ Switzerland. p. 30, 1912. 
mt 5.80 , 
em 0.67 · 

6 V.l".4.1.1.. or 1.11 ~f Jg .. ~g Gigestaffel, C. Sclmeider. C. Schneider, Diallage 
nb 1.05 n. Andermatt, In. Diss. Zi.ir., peridotite. an 0. 28 rut 7.19 

Switzerland. p. 30, 1912. 
42423°--17----47 



738 . CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

CLASS V. PERFE~IANE,_Continued. 

RANG I. PERMIRIC. GORDUNASE-Continued. 

( 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Stirn. Sp.gr. 

--- ---------------- ---------
7 40.92 1.99 3.82 4.52 39.60 1.'59 0.05 0.37 6.55 0.42 Cr20a 0. 52 100'. 35 2.94 

A3. III .682 .020 .• 024 .063 .990 .029 -- .004 

8 41.65 1.47 2.03 6.49 42.26 1. 72 n. d. n. d. 3.82 Cr20a trace 99.44 

A4. IV .694 .014 .013 .090 1. 057 .030 - -
9 40.77 2.13 4.03 4.48 40.38 0.71 n. d. n. d. 6.96 0.11 trace Cr20s 0. 66 100.23 2.98 

A3.m .680 .021 .025 .063 1. 010 . 013 - - -

10 42. 73 0.61 3.43 4.99 45.21 0.93 n. d. n. d. 1.75 0.09 trace Cr20a 0. 54 100.28 3.19 

Aa.m . 712 .006 .021 .069 1.130 . 016 - - -
~-

11 42.42 1.32 4.27 6.96 40.80 1. 19 0.72 0.45 0.70 0.30 0.10 s 0.04 99.67 3.255 
Cr20s 0. 40 

Il • 707 .012 .027 .097 1.020 .021 .012 .005 .004 .001 
) 

·-
2 43.76 3.31 0.97 7.29 40.67 1. 53 0.21 0.09 1.19 0.27 0.06 trace 0.24 Zr02 0.02 99.85 : 

Cl 0.11 1 
F 0.02 

A LI • 729 .032 .006 .101 1. 017 .027 .003 .001 .001 - .003 s 0.03 
Cr20s none 
BaO 0.03 
SrO 0.05 

1 s 45.22 2.99 0.20 7.17 40.89 1.93 0.55 0.21 0.20 0.05 0.14 0.20 0.28 C02 none 100.41 3.33 
Cr20s 0. 20 
NiO 0.14 

A LI • 754 .029 .001 .100 1.022 .035 .009 .002 .002 .001 .004 BaO none 
SrO 0.04 

RANG 1. PERMIRIC. GORDUNASE. 

1 42.39 2.26 0.35 10.47 39.19 2.33 n. d. n. d. 1.54 Cr20s 0. 28 99.51 3.152 

A 3.m • 707 .022 .002 .146 .980 .041 - -
I 

CLASS V. PERFEMANE. 

RANG 1. PERMIRIC. DUNASE. (C. I. P. W., 1902.) 

1 40.11 0.88 1.20 6.09 48.58 n. d. n. d. n. d. 2.74 Cr20s 0.18 100.34 
Cbromite 0. 56 

A4. IV .669 .009 .007 ,085 1.215 - - -
2 38.40 0.29 3.42 6.69 45.23 0.35 0.08 none 4.11 0.24 none trace 0.24 ZrOs none 100.38 

COs 1.10 
s 0.06 

AI. I .640 .003 .021 .093 1.131 .006 .001 - - - .003 Cr20a 0. 07 
NiO 0.10 
BaO none 
SrO none 

3 39.04 2.89 2.80 7.78 39.99 2.·11 0.56 0.09 3.47 0.15 0.36 0.24 s 0.06 100.24 
Cr20s 0. 45 
NiO 0.23 

A1. I .651 .028 .018 ,108 1.000 .038 .009 .001 .005 .003 CuO 0.02 

I 

4 38.82 2.24 3.04 4.90 44.28 none 0.20 - 5.68 no.ue 0~28 COt 0.60 100.32 
Cr20s 0. 28 

A2. II .647 .021 .019 .068 1.107 - .003 - .004 

""" 



SUPERIOR .ANALYSES OF FRESH ROCKS. V.l.4.1.1-V.l.5.1.1. 739 

ORDER 1. PERPOLIC. MAORARE. SECTION 4. DOMOLIC. HELVETIARE-Continued. 

SUBRANG 1. PERMAGNESIC. GORDUNOSE-Continued. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

7 "V .111.4.1.1. or 2.22 di 2.81 Gigestellen, C. Schneider. C. Schneider, Diallage 
an 4. 45 ~r ~~ .. ~~ n. Andermatt, In. Diss. Ziir., peridotite. 

mt 5.57 Switzerland. p. 30, 1912. 
em 0.67 

8 V.1.4.1.1". an 3. 89 df 3.49 Geisspfad fJass, Hind en. H. Preiswerk, Dunite. 
~r ~s:~~ Oberwa lis, In. Diss. Basel, 
mt 3.02 Switzerland. p. 1~, 1901. 

9 V.111•114.1.1. an 3. 61 ~r ~g .. ~g Loderio, L. Bezner. Cited in Peridotite. c 0.82 Switzerland? C. Schneider, mt 5.80 
em 0.90 In. Diss. Ziir., 

p. 30, 1912. 

10 V.1.4.1.1.0 an 1. 67 df 2.16 Gorduno Valley,· L .. Hezner. U. Grubenmann, Olivine 
~r ~g .. ~~ n. Bellinzona, Jh. Nf. Ges. Ziir., rock 
mt 4.87 Piedmont. L (1), p. 13, 1908. (peri do· .. 0 em 0.67 tlte). 

11 V.111.411.1.111• or 2. 78 ae 2.31 Porto Moniz, Kliiss. C. Gagel, . Olivine 
ab 3.67 df 3.92 Madeira. Z. D. G. G., LXIV, bomb. 

~r 1~:~~ p. 407, 1912. 
mt 5.10 
f) 0.61' 
em 0.62 
ap 0.34 

12 (IV)V .1.4.1.111• or 0.56 ~r ~?J~ Timor Island, E. W. Morley. J. P. Iddings, 
ab 1. 57 Moluccas. pers. com. an 7. 51 mt 1.39 
c 0.10 r 

13 (IV)V.1.4.1.1". or 1.11 df 3.06 Mount Gambier, E. R. ~tanley. E:R. Stanley, Lherzolite. ab 4. 72 ~r M:~~ South Australia. Tr. R. Soc. S. an 5.00 
mt 0.23 Aust., XXXIV, 
il 0.30 p. 65, 1910. ap 0. 34 

SUBRANG 2. DOMAGNESIC. KAKOULIMOSE. (A. LACROIX, 1911.) 

1 11V.l.4.1.(1)2. an 6.12 df 4.16 Goose Bay, Not stated. K. v. Krustchoff, Peridotite. In W. T., p. 369. 
~r ~8:~~ Magellan Straits, B. Soc. M. Fr., IX, 
mt 0.46 Patagonia. p. 14, 1886. 
em 0.45 

ORDER 1. PERPOLIC .. MAORARE. SECTION 5. PEROLIC. MAORIARE. (C. I. P. W., 1902.) 

SUBRANG 1. PERMAGNESIC. DUNOSE. (C. I. P. W ., 1902.) 

1 V.l.5.1.111• c 0.88 ~r s~:~ Corundum Hill, T. M. Chatard. T. M. Chatard. Dunite. In W. T., p. 369. 
mt 1. 62 Macon County, U. S. G. S. B. 42, 
em 0.56 North Carolina. p. 55, 1887. 

2 V.l.5.1.l!'. ab 0.52 di 0.86 Tulameen River, W. F. Hille· J. F. Kem~, Peridotite. In W. T., ·p. 369 an 0.56 ~r~:~ Yale District, brand. U.S. G .. B.193, 
mt 4.87 British Columbia. p. 44, 1902 

3 (IV)V.111.5.1.1(2). or o. 56 di 4.38 Barkevale, W. Pollard. A. Harker, Peridotite. ab 2.62 ol 77.20 Rum Island, G. S. Scot., Mem., an 5.00 mt 4.·18 
ne 1.14 f) 0. 76 Scotland. Sh. 60, p. 80, 1908. 

em 0.67 

4 V.1.4(5).1.1. ab 1. 57 ~r Jf·J: Mount Bowen, J. S. Maclaurill. P. G. Morgan, Dunite. Not fresh. c 1. 84 Mikonui, G.S.N.Z.B.6, mt 4.41 
em 0.45 New Zealand. p. 126, 1908. 



740 CHEMICAL ANALYSES OF IGNEOUS ROCKS • 

. CLASS V. PERFEMANE_:_Continued. 

RANG 1. PERMIRIC. DUNASE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ------------- --------------

1 39.16 1. 11 2.47 11.44 43.64 0.58 0.08 0.16 0.78 0.02 0. 11 0.15 C02 trace 100.56 s 0. 04 

Al. I . 653 .on '015 .159 1. 091 .010' . 001 .002 • 001 .002 
Cr20a 0. 61 
NiO 0.15 
CuO 0. 06 

2 40.01 2.54 l. 00 11.70 39.90 1.68 l. 07 0.52 1.10 Cr20a 0.16 99.68 

A3. III ,667 .025 .006 . 163 . 998 .030 . 017 .006 

3 38.32 2.66 4.35 11.78 36.22 2. 74 0.16 0.06 3.38 0.28 0.07 Cr20a 0.16 100.18 

A2. II 
. 639 .026 .027 .164 .. 906 .049 .003 

.004 ·--

CLASS V. PERFEMANE. 

RANG 2. DOMIRIC. 

1 48.62 2.~6 6. 73 6.88 19.44 10.29 0.20 0.06 3.28 0. 25. 0.57 0.75 0. 19 C02 trace 100.43 
Zr02 none 

A 1. I . 810 .026 .042 .096 • 486 .184 .003 .001 .007 .OOji 
s none 

.003 Cr20a 0. 46 
NiO 0.05 
BaO none 

..... 

RANG 3. CALCIMIRIC. CEBOLLASE. (H. S. WASHINGTON,·191 i.) 

1 40. 25 2. 74 10. 83 7.38 12.04 20.21 0.42 none 0.46 0.46 4. 76 0.45 0.16 C02 O.Oi 100.32 
Zr02 none 

A 1. I .671 .027 .068 .103 • 301 • 361 .007 - .060 .003 
F none 

.002 s 0.02 
Cr20a none 
V20a 0.04 
NiO none 
BaO 0.03 
SrO trace 

37.47 2.86 11.77 7.83 10.12 21.68 0.47 0.93 .0. 73 0.27 l. 07 4. 33 0. 16 C02 0.06 100. 77 
Zr02 none 

2 
F 0.36 

1. I .625 .028 . 074 .108 • 253 . 387 .008 .010 . 013 .030 .002 s 0.04 A 
V20a 0.12 

·BaO 0.06 
SrO . 0.14 

CLASS V. PERFEMANE. 

RANG 2. DOMIRIC. 

1 31. 77 none 12.97 10.23 15. 77 12.20 2.69 0.54 0.60 0.05 12.97 trace trace 99. 79 3.561 

A 2. II • 530 - . 081 .142 .394 . 218 .044 .006 .162 - -
D 

CLASS V. PERFEMANE. 

~ANG 1. PERMIRIC. PER~ASE. (H. S. WASHINGTON,1917.) 

1 31.84 1. 37 15.63 14. 25 33.10 0.91 n. d. n. d. 2.49 Cr20a in A bOa 99. 59 

A4. IV . 531 • 013 .098 .198 . 828 _.016 - -

CLASS V. PERFEMANE. 
RANG 1. PERMIRIC. 

I 
1 26.00 0.40 35.00 32. 28 1.82 2.24 n. d. n. d. n. d. 0.62 0.01 2.26 s none 100.64 

Cr20a 0. 01 
V20a trace 

B2; III . 433 .004 . 219 .449 .008 -- .032 

2 24.00 0.51 35.00 32.92 l. 20 2. 16 n. d. n. d. n. d. 1. 25 ·o. 01 2.86 s 0.01 99.95 
Cr20s 0. 06 
V20a trace 

2. III .400 .005 . 219 • 457 . 016 - .041 
' B 
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SU~ERIOR ANALYSES OF FR.ESH ROCKS. V.l.5.1.2-V.3.1.1.5. 741 

" ORDER 1. PERPOLIC. MAORARE. SECTION 5. PEROLIC. MAORIARE-Continued. 

SUBRANG 2. DOMAGNESIC. GUINEOSE. (A. LACROIX, 1911.) 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

1 V.l.5.1.(1)2. or 1.11 di o. 43 Abhuin, \V. Pollard. A. Harker, Peridotite. 
ub 0. 52 ol 90.61 Rhan1ail, G. S. Scot. Mem., an 2.22 mt 3. 48 

i1 0.15 Rurl\ slancl, Sh. 60, p. 80, 1908. 
em 0.90 Scotland. 

2 11V.1.5.1.(1)2. OJ1 0. 56 di 3.09 Kilometer 86, Pisani. A. Lacroix, Dunlte. 
le 2. 62 ol 84.83 Conacry-Niger N. Arch. Mus., III, no 4. 83 es 1. 20 

m"t 1. 39 R.R., p. 114, 1911. 
French Guinea. 

3 11V.111 .( 4)5.1.(1) ub 1. 57 di 5. 72 Kakou lima, Boiteau. A. Lacroix, Wehrlite. 
2. 

un 6.39 ~r 7~: ~~ French Guinea. N. Arch. Mus., III, 
I 

mt 6. 26 p. 114, 1911. 
il 0. 61 

I 

ORDER 2. DOPOLIC. SECTION 1. PERPYRIC. 

SUBRANG 2. DOMAGNESIC. 

1 (IV)V.(1)2.1.2. Q 3. 84 di :n. 74 Honeybrook. W. 'f. Schaller. F. Bascom, Pyroxenite. 
"2. or 0 . .')6 hy 39.89 Pennsylvania. · U.S. G. S. rec. lab. ab 1. 57 mt 9. 74 

un 6.12 il 1. 06 
em 0.68 

... ~·· 
a:P 1. 68 

SUBRANG 2. DOMAGNESJC. CEBOLLOSE. (H. S. WASHINGTON, 1916.) 

1 11V.2.1.3.2. an 5. 56 di 65.02 Cebolla Springs, G. Steiger. E. S. Larsen, Pyroxenite. 
no 1. 99 es 2. 58 Uncompahgre U. S. G. S. rec. lab. mt 9. 98 

il 9.12 cuadrangle, 
hm 4.00 olorado. 
ap 1.01 

2 (IV)V.2.1.3.2. un 2. 78 di 59.49 Libby, G. Steiger. E. S. Larsen, Apatite 
le 4. 36 ol o. 35 Montana. U. S. G. S. rec. lab. pyroxenite. ne 2.27 es o. 43 

mt17.17 
il 1. 98 
ap 10.08 

ORDER 2. DOPOLIC. SECTION 3. PYROLIC. 

SUBRANG 2. DOMAGNESIC. 

1 V.2.3.2.211• ae 20.33 Narsak, C. \Vinther. N. V. Ussing, Magnetite 
ks 1. 08 Ilimausak, G. Julhb., pyroxenite. di 13.39 
ol 23.24 Greenland. p. 205, 1911. 
es 11.70 
il 21.58 
hm 5.92 
pf 2. 72 

ORDER 2. DOPOLIC. SECTION 5. PEROLIC. 

SUBRANG 2. DOMAGNESIC. PERMOSE. (J. P .. IDDINGS, 1903.-) 

1 V.2.(4)5.1.2. an 3. 61 di 0.65 Koswinsky Not stated. Duparc and Pearce, Dunite. 
~r 6~:gg Kamen, Ural Nord, 
mt22.74 Ural Mountains. I, p. 128, 1902. I 

l, 

ORDER 3. POLMITIC. RHODARE. (C. II. ·wARREN, 1908.) SECTION l. PERPYRIC. 

SUBRANG 5. PERFERROUS. 

1 (IV).V .3( 4).1.1 Q 10. 74 hy 33.53 Tucker Lake, J. T. Singe- J. T. Singewald, Magnetite In 5abbro. 
. 5. c 0. 40 mt 50.81 Minnesota. wald. U.S. Bnr. Min. ore. Mg =MgC03 • il 1. 22 

B. 64, p. 105, 1913. Ca0=CaC03 • 

2 11V.3(4).1.1.5. Q 8.22 hy 34.72 Tucker Lake, J. T. Singe- J. T. Singewald, Magnetite In 5abbro. c 0.51 mt50.81 Minnesota. wald. U. S. Bur. Min. ore. Mg =MgC03 • il 2.43 
B. 64, .p. 105, 191S. Ca0=CaC03 • 
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CLASS V. PERFEMANE. 

RANG 3. CALCIMIRIC. CARDINALASE. (E. S. BASTIN.)' 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H
2
0+. H20- Ti02 Pz05 MnO Inclusive. Sum. Sp.gr. 

--- ------------ -----------

1 27.71 2.92 21.80 15.70 17.98 6.83 0.19 none. 3.51 0.54 2.69 none 0.22 C02 0.22 100.40 3.564 s 0.04 

A1. I .462 .028 ,136 • 218 .450 ,121 .003 ·.034 
CoO 0.05 - - .003 BaO trace 
SrO trace 

CLASS V. PERFEMANE. 

RANG 1. PERMIRIC. 

1 28.65 2.30 21.61 15.93 20.67 3.45 0.63 0.29 3.43 2.55 trace 0.45 99.98 

A2. II .478 .023 .135 .221 . 517 .062 .01.0 .003 .032 - .006 

-

CLASS V. PERFEMANE. 

RANG 1. PERMIRIC. RHODASE. (C. H. WARREN, 1908.) 

I 

1 22.35 5.26 14:05 28.84 16. 10 1.17 0.44 0.10 0.42 10. 11 0.02 0.43 C02 0.02 100.74 3.92 ... s 0.38 

Al. I .a73 .052 .088 .401 ,403 .021 .006 .001 .126 .006 
Cr20s ·trace 

- V20s 0.18 .,. 
NiO 0.08 
Zn 0. 71 
Cu 0.08 
Pb trace 

CLASS V. PERFEMANE. 

RANG 1. PERMIRIC. 

1 13.81 4.00 35.14 32.40 0.06 0.04 n. d. n. d. n. d. 8.25 trace 3.20 s none 99.98 
Cr20s 2.05 
V20s 1.03 

B2. III . 200 .039 .220 • 450 .103 - .045 

CLASS V. PERFEMANE. 

RANG 1. PER?!HRIC. 

1 8.04 0.39 88.41 2.52 0.06 0.23 0.05 0.29 0. 17 0.39 trace 0.02 s 0.02 100.59 

A2.11 .134 .004 .553 .035 .002 .004 .001 .003 .005 - -

CLASS V. PERFEMANE. 

RANG 1. PERMIRIC. 

1 7.52 4.45 46.67 22.10 3.13 2. 17 0.52 0.22 0.37 10.21 0.07 0.23 s 0.82 99.34 
Cr20s 0.11 
V20a 0.35 

Dl. II .125 .044 .292 . 307 .078 .039 .008 .002 .127 - .003 NiO 0.31 
CoO 0.09 

2 4.08 6.40 33.43 34.58 3.89 0.65 0.29 0.15 1.32 14.25 0.02 0.45 Cr20s 0.20 99.71 

A2. II .068 .063 . 209 . 480 .097 .. 011 .005 .002 • 176 - ... 
,006 

RANG 1. PERMIRIC. 

1 1.47 0.67 62.39 26.93 0.33 0.72 n. d. n. d. 0.31 6.41 0.03 0.45 s 0.06 100.27 
V20a 0.23 
NiO 0.22 

A2. II .025 .006 .390 . 374 .008 . 013 .080 006 CoO 0.05 



No. 

--
1 

1 

1 

1 

1 

1 

2 

1 

SUPERIOR ANALYSES OF FRESH ROCKS. . V.3.3.2.2-V.5.2.1.5. 

ORDER 3. POLMITIC. RHODARE. SECTION 3. PYROLIC. 

SUBRANG 2. DOMAGNESIC. CARDINALOSE. (E. S. BASTIN,) 

Symbol. Norm. Locality. Analyst. Reference. Rock name. 

''V.113.311.(1)2.211• nb 1. 57 dl 21.03 Caribou, G. ·Steiger. E. S. Bastin, Magnetite 
!\11 6.95 ol 20.69 Boulder County, · U.S. G. S. rec. lab. peridotite. mt31.55 

ll 5.17 Colorado. 

ORDER 3. POLMITIC. RHODARE. SECTION 4. DOMOLIC. 

SUBRANG 2. DOMAGNESIC. 
~ 

(IV)V .113.4.111.2. or 1. 67 di 11.42 Riccoletta, Dittrich and J. Romberg, Wehrlite. 
nb 5.24 ~r a~:~ 'l'raversella Pohl. Anh. Abh. Pr. !\11 2. 78 

mt 31.32 Valley, Ak. W., p. 70, 1904. 
il 4.86 Monzoni, Tyrol. 

ORDER 3. POLMITIC. RHODARE. SECTION 5. PEROLIC. 

SUBRANG 3. 1\fAGNESIFERROUS. RHODOSE. (C. H. WARREN, 1908.) 

(IV)V.3.5.1.3. or 0.56 ol 47.89 Iron Mine Hill, C. H. Warren. Johnson and Warren, Cumber-
ab 2.10 mt 20.42 · Cumberland, A. J. S., XXV, landite. an 5.84 il 19.15 ... no 0.57 Rhode Island. p. 24, 1908. 
c 2.45 

ORDER 4. DOMITIC. SECTION 2. DOHEMIG. 

SUBRANG 5. PERFERROUS. 

lg 11V.4.2.1.5. 4.32 hy 20.86 Iron Lake, J. T. Singe- J. T. Singewald, Magnetite 
4.00 mt 51.04 Minnesota. wald. U.S. Bur. Min. ore. il 15.66 

em 3.14 B. 64, p. 106! 1913. 

ORDER 5. PERMITIC. SECTION 1. PERHEMIC. SUBSECTION 5. PERHEMATITIC. 

V.5.1.5.L5. Q 6.24 di 0.43 
or 1. 67 WO 0.23 
nb 0.52 mt 6.96 

il o. 76 
hm83.68 

"V .5.2 .1.4. an 9.45 ol 4.34 
lc 0.87 cs 0.43 
no 2.27 mt42.46 

il 19.30 
hm17.44 

MgO 0.64 

"V .5.2(3) .1.411 • an 3.06 ol 2.41 
lc 0.87 mt48.49 
ne 1.42 n ~tv· 75 
c 4.59 

(MgFe)O 9. 58 

V.5.(1)2.1.5. 1.\U 1.67 dl 1. 51' 
mt69.60 · 
il 12.16 
hm14.40 

SUBRANG 5. PERFERROUS. 

Valerius claim, 
Kiruna, 

G. Nyblom. P. Geijer, 
G. Kir. Dist., 

Lapland, 
Sweden. 

p. 177, 1910. 

ORDER 5. PERMITIC. SECTION 2. DOHEMIC. 

SUBRANG 4. DOFERROUS. 

N ewboro, Leeds F. J. Pope. F. J. Pope, 
County, Ontario. Tr. Am. Inst. M. E., 

XXIX, p. 380,1899. 

Routivara, W. Petersson. W. Petersson, 
Sweden. G. F. F., XV, 

p. 49, 1893. 

I 
SUBRANG 5. PERFERROUS. 

Eagle Lake, F. J. Pope. F. J. Pope, 
Frontenac Tr. Am. Inst. M. E., 
County, Ontario. XXIX, p. 380, 1899. 

Iron ore. 

Iron ore. 

Magnetite 
splnellite. 

Iron ore. 

743 

Remarks. 

.. 
In gabbro. 
Mg0=M~C03 • 
CaO=Ca 0 3 • 

In gabbro. 
Not in W. T. 

In W. T., p. 369. 

In gabbro. 
Not in W. T. 
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GLASS V. PBRFEMANE. 
'· 

RANG 1. PERMIRIC . 

No. Si02 Al20 3 Fe20 3 . FeO I MgO CaO Na20 K)O H20+ H20- Ti02 PzOs MnOI Inclusive. Sum. Sp.gr. 

--- --- --- --- ---------

1 7.82 3.20 29.40 29. 78 5.67 3.42 0.61 0.17 0.38 17.23 0. 14 0.22 s . 0.06 99. 26 
V20a 0.63 
NiO 0.43 

Bl.II .130 . 031 . 184 • 414 .142 . 061 .010 .002 . 215 - .. 003 CoO 0.10 

2 ~ .. 11 6.18 39.18 30. 73 4.04 n. d. n. d. n. d. 0.26 18.82 0.08 0.46 s 0.02 100.95 
NiO 0.07 

B2.ill .018 .060 . 245 . 427 . .101 . 235 - . 007 

CLASS V. PERFEMANE. 

RANG 1. PERMIRIC. URBAINASE. (H. S. WASHINGTON, 1917.) 

1 2.24 1.65 13.61 24.49 4.04 0.30 n. d. n. d. n. d. 
1
53.35 0.30 9!h98 

A 2. II .037 .015 .085 . 340 .101 . 005 . 667 . 004 

2 0.60 n.-d. 22. 11 31.11 3. 15 0.55 n .. d. n. d. n. d. 41.75 0.02 0.28 99.57 

3. III .010 - .138 . 435 .079 . 010 . 522 -- . 004 '> (99. 95) 

I 
A 

CLASS V. PERFEMANE. SUBCLASS II. DOPOMIC. 

RANG 3. CALCIMIRIC. 

1 8.43 0.74 19. 16 13.68 5.06 19.98 0.35 0.59 0 .. 65 0.35 24. 74· 5. 58 0. 26 C02 none 100.23 
Zr02 0.01 

A i. I .141 .007 .120 .190 .127 . 357 . 006 .006 .309 .039 
CI none 

.004 F 0.19 
s 0.04 
Cr20a none 
V20a o. 20 
NiO 0.05 
BaO o. 05 
SrO 0.12 

CLASS V. PERFEMANE. SUBCLASS II. DOPOMIC. 

RANG 3. CALCIMIRIC. 

1 1. 24 n. d. 31.45 20.20 0.64 12.73 0. 10 0.34 0.97 0.20 15.78 9.40 0.23 Cl 
F 

trace 99.42 4.214 
0.23 

A 2. II .021 - .197 . 281 .016 .227 . 002 .003 .197 . (i66 .003 

CLASS V. PERFEMANE. SUBCLASS II. DOPOMIC. 

RANG 2. DOMIRIC. 

1.65 n. d. 15. 59 23. 57 0.50 9.03 n. d. n. d. 0. 87, 0. 53 41. 46 7.59 0.26 C02 trace 101. 22 
Cl trace 1 

B 2.III .028 - .098 . 328 . 013 . 161 - - . 518 .053 .004 
F 0.17 

0. 70 n.d. 11. 12 27.93 0.72 8.34 n. d. n. d. 0.58 0.15 42. 84 6. 89: 0. 18 C02 trace 99.67 
Cl o. 01 2 

A 2. II .012 - .070 .388 . 018 .149 
F o. 21 

- - .536 .049 .003 
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ORDER 5. PERMITIC. SECTION 3. TILHEMIC. 

SUBRANG 4. DOFERROUS. 

No. Symbol. Norm. Locality. Analyst. Reference. Rock name. Remarks. 

--
1 (IV)V .( 4)5.113. an 5.28 ol 6.28. Horton Township, F. J. Pope. F. J. Pope, · Iron ore. In gabbro. 

1".4. ' lc 0.87 cs 3. (il Renfrew County, Tr. Am. Inst. M. E., Not in W. T. no 2.8•i mt43.38 
il 32.68 Ontario. XXIX, p. 380, 1899. 

MgO 2.56 
FoO 0.50 I 

2 V.5.(2)3.1.4. c 6.18 by 1.80 Hellevig, Riley. Cited in J. H. L. Vogt, Titanomag- Not in W. T. 
mt46.40 Sondfjord, Zs. Prakt. G., VIII, netite il 35.72 
hm 7.20 Norway. p. 236,, 1900. spine1lite. 

MgO 3.32. 

ORDER 5. PERMITIC. SECTION 4. DOTILIC, SUBSECTION 2. "'DOMILMENIC. 

SUBRANG 4. DOFERROUS. URBAINOSE. (H. S. WASHINGTON, 1917.) 

1 V.5.4.(5).211.1.4. an 1. 39 ol 3. 78 St. Urbain, R. S. Anderson. C. H. Warren, Urbainite. c 1.02 hml3.61 n. Quebec, A. J. S., XXXIII, il 52.29 
ru 25.84 Quebec. p. 275, 1912. 

MgO 1.88 

2 V.5."4.2.1.4(5). WO l.l(i Ai1kershus, A. Tamm. C. F. Kolderup, Ilmenitite. 
mt32.02 Ekersund, Berg. Mus. Aarb., il 45.75 
ru 17.68 Norway. 189(), No. 5, p. 178. 

MgO 3.15 

ORDER 4. DOMITIC. SUBORDER 4. DOTILIC. 

SUBRANG 4. MAGNESIFERROUS. 

1 V.II. 4.4.3.3 ( 4). kp 1.90 ac 2. 31 Near Cebolla, G. Steiger. E. S. Larsen, Perofskite 
ne 0. 28 ol 7.14 Uncompahgre U. S. G. S. rec .. lab. rock. cs 9.63 

j) 29.49 ·quadrangle, 
hm18.40 Colorado. 
pf 15.64 
ap 13.10 

MgO 1.00 

ORDER 5. PERMITIC. VIRGINARE. (WATSON AND TABER, 1913.) SUBORDE~ 3. TILHEMIC. 

SUBRANG 5. PERFERROUS. 

. 
V.II.5.3.113.p. 1. 67 mt20.18 Lovingston, W. M. Thorn- Watson and Taber, Magnetite Not fresh. 1 01" 

no 0.57 il 29.94 Nelson County, ton. Va. G. S. B. III A, nelsonite. hm18.08 
ap 22.1F. Virginia. · p. 125, 1913. 

Mg00.64 
CaO 0.39 

ORDER 5. PERMITIC. VIRGINARE. SUBORDER 4. DOTILIC. 

SUBRANG 5. PERFERROUS. 

1 V ."II .5.4.211.5. Q 0.90 hy 1.30 Roseland, W. M. Thorn- Watson and Taber, Ilmenite 
j) 50.46 Nelson County, ton. Va. G. S. B. III A, nelsonite. hm15.59 
ru 14.88 Virginia. p. 109, 1913. 
ap 17:81 

2 V/1II.5.4(5).112.5. ~l 8:~ Roseland, W. M. Thorn- Watson and Taber, Ilmenite 
j) 59.44 Nelson County, ton. Va. G. S. B. III A, nelsonite. 
hmll.12 Virginia. p. 109, 1913. 
ru 11.60 

" ap 16.46 
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CLASS V. PERFEMANE. SUBCLASS II. DOPOMIC. 

RANG 3. CALCIMIRIC. NELSONASE. (WATSON AND TABER, 1913.) 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO. 'Na20 K,O IH,O+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

1 0.95 n. d. 3.65 7.95 0.25 11. 13 n. d. n. d. 0.35 0.21 65.90 8.14 0.26 C02 trace 100.74 
Cl none 
F 0.34 

A2. II .016 - .023 .111 .006 .199 - - .824 .057 .004 s 1. 61 

2 0.57 n. d. 4.31 26. 52 1.11 16.33 n. d. n. d. 0.59 0.09 37.00 13.08 0.38 ·co~~ trace 102.41 4.073 
Cl trace . 79 F 0.98 

B2. III .010 - .027 .368 .028 . 291 - - .463 .092 .005 s 1. 45 --
101.62 

3 n. d. n. d. 2.70 29.14 0.50 16.05 n. d. D. d. o.o_p 37.68 12.48 trace Cl trace 100.78 
F 1.03 

A3. III - - .017 .404 . 013 • 287 - - .471 .087 
s 1.17 -

RANG 4. DOCALCIC. VIRGINASE. (WATSON AND TABER, 1913.) 

1 0.67 D. d. 2.87 5.04 0.15 12. 16 n. d. n. d. 0.11 0.09 69.67 9.41 Cl trace 101.21 

I 
F o. 70 

.070 .004 . 217 .871 .066 
s 0.34 

2. II .011 - .018 - -

I 
A 

CLASS V. PERFEMANE. SUBCLASS III. 'POMAPATIC. 

RANG 4. DOCALCIC. 

1 6.32 2. 10 23. 12,15. 80 1.92 26.26 n .. d. n. d. n. d. 4.57 16.47 0.51 C02 trace 99.57 
F 1.50 

3. III .105 .021 .145 . 219 .048 .469 - - - .087 .116 .006 A 

I 
CLASS V. PERFEMANE. SUBCLASS III. POMAPATIC. 

RANG 5. PERMIRIC. 

1 n. d. n. d. n. d. 1.19 n. d. 21. 23. n. d. n. d. 0. 97 59.30 16. 15 F 1.30 100.81 s ·0.67 

A 4. IV - - - .017 - .379 - - . 741 .114 

I 



SUPERIOR ANALYSES OF FRESH ROCKS. V.II.5.5.3.5-V.III.5.5.5.5. 

ORDER 5. PERMITIC. V~RGINARE. SUBORD~R 5. PERTILIC. VIRGINORE. (WATSON AND TABER, 1913.) 
SUBRANG 5. PERFERROUS. NELSONOSE. (WATSON AND TABER, 11913.) 

747 

No. Symbol. Norm. I Locality. Analyst. Reference. Rock name. Remarks. 

1 v .II.5.5.3( 4).5. hy 1.92 Roseland, W. M. Thorn- Watson and Taber, Rutile 
il 12.16 Nelson County, ton. Va. G. S. B. III A, nelsonite. lun 3.16 

I ru 59.52 Virginia. p. 120, 1913. 
ap 19.15 
pr 3.00 

2 V.II.5.5."3.5. hy 1.00 Rose's mill, W. M. Thorn- Watson and Taber, Ilmenite 
il 53.35 Nelson County, ton. Va. G. S. B. III A, nelsonite. lun 4. 31 
ru 8. 96 Virginia. p. 109, 1913. 
ap 30.91 
~r 2.64 

g00.72 

3 V.II.5.5.'13.5. il 58.67 Rose's Mill, W. M. Thorn- Watson and Taber, Ilmenite Also in 
lun 2. 70 Nelson County, ton. Va. G. S. B. 430, nelsonite. Va.G.S.B. III ru 6. 80 
pr 2.16 Virginia. p. 208, 1910. A, p.109,1913. 
ap 29.23 

SUBRANG 5. PERFERROUS. VIRGINOSE. (WATSON AND TABER, 1913.) 

1 v .II.5.5.4(5).5. hy 1.32 Rose's mill, W. M. Thorn- Watson and Taber, ltutile n 9.58 Nelson County. ton. Va. G. S. B. III A, nelsonite. lun 2. 87 
ru 64.64 Virginia. . p. 120, 1913. 
ap 22.18 

ORDER 5. PERMITIC. SUBORDER 2. DOHEMIC. 

SUBRANG 2. DOCALCIC. 

1 V/1III.115.2.(3) Q 0.90 hy 4. 80 Alno, P. J. Holm- A. G. Hogbom, Magnetite- Notin W. T. 
4.112. an 5.84 mt32.02 Sweden. quist. Afh. Sv. G. Und., apatite n 13.22 

hm 1.12 No. 148, p. 56, 1895. rock. 
ap38.98 

c 

-
ORDER 5. PERMITIC. SUBORDER 5. PEH.TILIC. 

SUBRANG 5. PERFERROUS. 

1 V.(II)III.5.5.5.5. n 2.58 Rose's mill, W. M. Thorn- Watson and Taber, Rutile 
ru 57.92 Nelson County, ton. Va. G. S. B. III, nelsonite. ap38.30 

Virginia. p. 208, 1913. 
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GRANITE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K 20 H20+ H20- Tl02 P20s MnO Inclusive. Sum. Sp. gr. 
I 

---------------------- --
1 67.76 14.00 n. d. 5.18 1.00 4.28 5.22 1.19 1.01 0.46 0.19 trace 100.29 2.709 

A3. III 

2 62.54 14.79 n. d. 8.49 2.08 1. 49 6.27 1.12 3.51 100.29 

A;4. IV 

3 74.78 14.56 3.04 n. d. trace 0. 69 6.02 0.59 0.42 100.10 2.64 

A4.IV 
' 

4 72.97 14.63 n. d. 1. 73 0.27 1. 48 3.28 5.18 0.33 0.10 C02 none 100.00 s 0.03 

A3. III 

5 69.56 15.38 2.65 n. d. trace 1. 76 5.38 4.31 1.02 100.06 

A4. IV 
~ 

6 76.52 12.21 n. d. 2.66 0.13 0.79 2.86 4.68 0.41 100.26 2.633 

A4.IV 

7 69.47 17.50 2.30 n. d. . 0. 31 2.57 3.01 4.07 0.74 0.08 trace s . 0.04 100.09 

A4.IV 

8 69.33 14.33 n. d. 3.60 2.44 3.21 2.70 2.67 1. 22 0.10 99.60 

A4.IV 

9 66.92 18.19 3.05 . n. d. 1. 26 4.95 3.83 2.02 0.46 100.68 

A4.IV 

10 66.31 18.27 2.51 n. d. 1. 22 2.91 3.69 4.09 0.62 99.61 

A4. IV 

11 76.54 13.82 1. 62 n. d. 0.01 0.85 4.32 2.31 0.20 99.67 

A4.IV 
' 

12 69.34 17.25 2.46 n. d. 1.18 3.43 4.33 0.71 1.17 99.87 

A4. IV 

13 73.65 14.28 2.65 n. d. 0.81 1. 28 2.'51 3.95 0.65 0.15 trace Cl 0.05 99.98 

A3. III 

14 68.01 17.34 . 3. 66 n. d. 0.77 2.06 2.05 4.41 0.64 0.83 0.41 Cl 0.07 100.25 

A3. III 

15 70.48 14.24 3.72 n. d. 0.40 1. 48 3.66 '4.26 1. 59 99.83 

A4.IV 
~ 

16 68.60 16.15 n. d. 2.93 0.66 2.35 5.54 3.34 1.04 trace 100.58 

A4.IV 

17 69.30 14.40 n. d. 3.02 1. 94 2.97 3.30 4.15 1.00 0.84 0.13 100.92 

A3. III 

18 67.50 15.65 n. d. 2.43 1. 70 1. 77 2. 95' 4.08 3.20 0.26 99.54 

A3. III 

19 70.84 14.53 2.46 n. d. 1.17 1.45 3.04 5.12 1.71 . 100.32 

A4. IV 

20 71.04 15.00 n. d. 2.93 0.39 1. 90 3.99 4.59 0.48 trace 100.32 

A4.IV I 
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GRANITE. 

No. J ... ocality. Analyst. Reference. Rock name. Remarks. 

1 Whitson Lake, T. L. Walker. T. L. Walker, Granite. In W. T., p. 225 
near Sudbury, Q. J. G. S., LIII, 
Ontario. p. 56,1897. 

() 

2 Lost Lake, Gowganda Lal<:e. N. L. Turner. 
District, Ontario. 

N. L. Bowen, Granophyre. 
J. G., XVIII, 
p. 667, 1910. 

3 Monhegan Island, E. C. E. Lord. 
Maine. 

E. C. E. Lord, Aplite. In W. T., p.l57 
A. G., XXVI, 
p. 343, 1900. 

4 Jonesboro, Ricketts and T. N. Dale, Granite. 
\) Washington County, Banks. U.S. G. S. B. 313, 

Maine. p. 170, 1907. 

5 Barre, W. C. Day. W. C. Day, Granite. In W. T., p. 373 
Vermont. U. S. G. S. A. R. 19, VI, 

p. 224, 1898. . . 

G Milford, R. C. Sweetzer. T. N. Dale, Granite. 
Massachusetts. U.S. G. S. B. 354, 

p. 88, 1908. . 

7 Chester, Not stated. W. C. Day, Granite. In W. T., p. 373 
Massachusetts. U.S. G. S. A. R. 18, V, 

p. 965, 1897. 

8 Near Pierce's n1ill, R. L. Packard. G. H. Williams, Granite. In W. T., p. 373 
Broad Branch, U. S. G. S. A. R. 15, 
District of Columbia. p. 672, 1895. 

9 Grantville, T. L. Watson. T. L. Watson, Granite. 
Coweta County, Ga. G. S. B. 9A, 
Georgia. p. 90, 1902. 

10 Camak, T. L. Watson. T. L. Watson, Granite. 
Warren County, J. G., IX, 
Georgia. p. 119, 1901. 

11 Granite Heights, W. W. Daniells. ·E. R. Buckley, Granite. In W. T., p. 137 
'hear Wausau, G. S. Wise. B. IV, 
Wisconsin. p. 136, 1898. 

12 Saganaga Lake, A. D. Meeds. U.S. Grant, Granite. In W. T., p.193 
Minnesota. G. S. Minn. A. R. 21, 

p. 43, 1893. 

13 Ardclach, W. Mackie. W. Mackie, Granite. 
Scotland. Tr. Edin. G. Soc., VIII 

(1), p. 54, 1901. 

.14 Ruthrie, W. Mackie. W. Mackie, Granite. 
Aberlt;mr, Tr. Edin. G. Soc., VIII 
Scotland .. (1), p. 54, 1901. 

15 Barnavave, S. Haughton. W. J. Sollas, Granite. In W. T., p.167 
Carlil~ford, Tr. R. Jr. Ac., XXX (XI), 
Irelan . p. 491, 1894. 

16 Cevins, E. Ritter. E. Ritter, Protogine. Not in W. T. 
!sere Valley, B. Sv. Ct. G. Fr., IX, 
France. No. 60,·p. 30, 1897 .. 

17 Les Hailes, Pisani. A. Michel-Levy, GrP.nite. 
Lyonnais, C. R., CLVI, 
1;--rance. p. 718, 1913. 

18 Yiolay, Pisani. A. Michel-Levy, · Microgranulite. 
Lyonnais, C. R., CLVI, 
France. p. 718, 1913. 

19 Pelvoux, RUst. P. Termier, Granite. Notin W. T. 
Dauphiny, B. Soc. G. Fr., XXVII, 
France. p. 404, 1899. I 

20 Mont Blanc, E. Ritter. E. Ritter, Protogine. Not in W. T. 
France. B. Sv. Ct. G. Fr., IX, 

No. 60 . 30 1897. ,p 
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GRANITE-Continued. 

No. Si02 
~ 

Al20 3 Fe20 3 FeO MgO CaO Na20 K 20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp. gr. 

' t -----------------.--------
21 72.10 15.80 2.71 n. d. 1. 27 1. 99 3.10 3.12 0.50 100.59 

A4.IV 

22 70.54 14.77 3.70 n. d. 0.36 1. 68 4.66 4.82 0.44 99.97 

A4.IV 

23 73.06 14.46 n. d. 2.35 0.14 0.92 3.27 5.15 1.17 100.52 

A4.IV 

24 70.08 13.14 n. d. 4.24 0.94 2.92 2. 93. 3.94 l. 00 0.7G 0.11 0.12 100.18 

A3. III -
25 70.05 14.78 n. d. 3.37 0.44 3.42 3.io 4.13 0.42 0.19 0.22 100.12 

A3. III 

26 55.72 21.35 n. d. 8.81 0.63 5.10 5. 71 l. 23 0.46 0.57 0.36 .. . 99.94 : 

A3. III -
" 

27 56.97 20.96 n. d. 3.28 0.77 6.58 6.63 ' 2. 91 l. 96 0.6S 100.52 

A4.IV I 

28 70.90 14.32 2.96 . n. d. 0.49 0. 84 4. 16 .. 5. 72. 0.'!5 0. 10 trace SOa trace 99 .. 94 

A4. IV 

29 70.57 16. 13 3.52 n. d. 0.99 l. 79 2.48 '3. 74 0.87 100.09 

A4.IV 

I 

30 66.88. 17.89 3.75 n. d. 1.53 1.44 3.5p '3.77 l. 93~~~ C02 o.os 100.82 2. 

A4.IV 
.. ~J ~{ 
\j,:, 

68 

. ~ 

31 74.32 10.66 5.31 n. d. trace 0.50 2. H 5. 77 0.35 
: ".-: .. ~ ·\ 

0. 64 0.06 FeS2 0.06 99.81 \ ., 
A3. III 

32 72.61 13.64 2. 81. n. d. 0.60 2. 04" 3. 27 4. 82. 0.58 0.18 0.12 100.62 2.6 52 

A3. III 

33 69.66 16.98 2. 54 n. d. 0.83 l. 66 3.95 4.41 0.55 BaO 0.02 
I 100.58 

A4. IV 

34 68.58 15. 67 2.95 n. d. 1.17 2.10 2.36 5.01 1.30 0.40 99.54 

A4. IV 

35 54.73 14.02 2.34 4.,92 7.40 10. 20 2.98 2.67 1.23 trace trace 100.49 

A4.IV 

36 71.31 15.31 3.82 n. d. tr~ce 1.68 4.08 3.57 0.40 0.43 trace Cl 0.14 100.74 s none 

A4. IV 

37 72.00 12.96 1.98 n. d. 0.41 1. 12 5.85 4.06 0.20 i.56 0.30 100.44 

A3. III 

. ' 

QUARTZ PORPHYRY. 

1 77.30 ll. 08 3.91 · n. d. 0.45 0.68 3.44 .3. 22 0.28 i00.36 2.64 

A 4. IV 

2 67.77 17.57 n: d. 1.59 0.49 0.51 6. 20 .4.56 1.47 0.73 100.89 

A 4. IV 



No. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

1 

2 

Locality. 

Querigut, 
Pyrenees. 

Loken, 
Holmestrand, 
Norway. 

Bejby, 
Sweden. 

Ta8pan, 
r::mgesberg, 

Sweden. 

Kortfors, 
Orebro, 
Sweden. 

Kortfors, 
Orebro, 
Sweden. 

Slattmosa, 
Sweden. 

Kullorherg, 
Pitkaranta, 
Finland .. 

Near Karp pi, 
Orivesi, 
li'iuland. 

Lam erRd orf, 
n. Aachen, 
Hheinland. 

Hagendorf, 
near Waidhaus, 
Bayrischewald. 

Schwarzbrunn, 
Gahlonz, 
Bohemia. 

Karlsbad, 
Bohemia. 

Adalhe:rtus 
Hock, 
Bohemia. 

To~la, 
,ari.nthia. 

Castlemaine Goldfield. 
Victoria. 

Snares Island, 
New Zea.!and. 

Rigaud Mountain, 
Quebec. 

Preston, 
Black Hills, 
South Dakota. 

42423°--17----48 
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GRANITE-Continued. 

Analyst. Reference. 

Pisani. A. Lacroix, 
B. Sv. Ct. G. Fr., XI, 
No. 71, p. 31, 1900. 

G. Forsberg. W. C. Brogger, 
Z. K., XVI, 

I 

p. 57, 1890. 

Gerhard. Gerhard, 
In. Diss, Leip., 
1887. 

A. Grabe. H. Johannsson, 
G. F. F., XXXII, 
p. 280, 1910. 

H. Santesson. H. Backstro~, 
G. F. F., XVI, 
p. 108, 1894. 

H. Santesson. H. Backstrom, 
G. F. F., XVI, 
p. 108, 1894. 

H. Backstrom. H. Backstrom, 
G. F. F., IX, 
p. 360, 1887. 

A. Poehl. 0. TrUsted t, 
B. C. G. Fin., 
No. 19, p. 58, 1907. 

H. Berghell. J. J. Sederholm, 
B. C. G. Fin., 
No. 6, p. 151, 189.7. 

F. H. Hatch. A. v. Lasaulx, 
Ref. N.J., I, 
p. 53, 1886. 

Not stated. K. W. v. GUmbel, 
G. v. Bayern, II, 
p. 436, 1894. 

R. R.einisch. R. Reinisch, 
T. M.P. M., XXV, 
p. 536, 1906. 

A. Schwager. A. Schwager, 
Geog. Jhft. Cas., VII, 
p. 69, 1895. 

Not stated. .T. E. Hihsch, 
T. M.P. M., XV, 
p. 209, 1896. . 

H. V: Graber. H. V. Graber, 
Jb. G. R.-A. Wien, XVLII, 
p. 278, 1897. 

P. G. W. Bayley. J. W. Gregory, 
G. S. Viet. Mem. 2, 
p. 34, 1903. 

B. C. Aston. B. C. Aston, 
Subant. lslds., 11, 
p. 769, 1909. 

QUARTZ PORPHYRY. 

0. K LeRoy. 

J. Flintermann. 

0. E. LeRoy, · 
B. G. S. A., XII, 
p. 389, 1901. 

J. D. Irvin~, · , 
An. N. )'. Ac. Sci., XII, 
p. 277, 1899. 

753 

Rock name. Remarks. 

Granite. ~n W. T., p.135. 

Aegirite 
granite. 

In W. T., p.167. 

Gr!'Lnitite. Osann, II, 
p. 14. 

Granulite 
(granite). 

Kugel 
granite. 

In W. T., p.167. 

Kugel in 
granite. 

In W. T., p. 409. 

Orbicular In W. T., p. 377. 
granite. 

Granite. 

Granite. In W. T., p.l35. 

Granite. In W. T., p. 169. 

Granite. Notin W. T. 

Granite. 

Granite. In W. T., p. 169. 

Granitite . In W. T., p.169. 

Concretion Ti02 n. d. 
in granite. Of. No. 275, 

1.4.2.3. 
In W. T., p. 323. 

Granite. 

Granite. 

Quartz porphyry. 

Quartz porphyry. 



754 

No. 

3 

A4. IV 

4 

A4. IV 

5 

A3. III 

6' 

A4. IV 

7 

A4. IV 

-s 
A4. IV 

9 

A4. IV 

10 

A4. IV 

ll 

A4. IV 

12 

A3. III. 

3. III 

1 

A 

2 

A 

3 

A 

4 

A 

5 

A 

6 

A 

7 

A 

8 

3. III 

4. IV 

4. IV 

4. IV 

3. III 

3: III 

A4. IV 

9 

Si02 

71.10 

64.50 

74.66 

65.82 

75.04 

74.64 

74.56 

71.84 

'64.08 

7L58 

72.85 

71.10 

73.07 

73. 16 

73.81 

73.40 

72.15 

69.81 

68.40 

Al203 Fe20 3 FeO 

------
17.80 2.57 n. d. 

18.10 4.12 n. d. 

11.49 . 2.02 n. d. 

15.94 5.06 n. d. 

13.12. 2.12 n. d. 

14.64 1.12 ~-d. 

13.52 2.Q4 n. d. 

16.32 3.32 n. d. 

19.52 4. 24 n. d. 

13.01 3.13 D. d. 

12.92 2.98 n. d. 

11.39 5.33 n. d. 

11.78 2.30 n. d. 

11.97 2.23 n. d. 

13.72 1.59 n. d. 

12.90 3.70 n. d. 

13.50 3.12 n. d. 

13.85 3.21 n. d. 

16.89 2.95 n. d. 

I 

CHEl\HCAL .ANALYSES OF IGNEOUS ROCKS. 

QUARTZ PORPHYRY-Continued. 

MgO CaO N~O K20. H20+ H20- Ti02 P20 5 MnO Inclusive. Sum. Sp.gr. 

-- ------------
1.02 0.94 2.32 3.72 1. 20 100.67 

c 

2.07 0.99 2. 15 5.35 3.39 100.38 

0.10 0.44 1.69 8.68 0.74 0.07 0.08 99.97 2.598 

trace l. 65 3.54 6.17 1.85 trace 100.03 2.68 

-

0.34 0.40 2.44 6.32 0.76 100.54 
.. 

0.72 l. 01 . 2. 36 4.01 2.12 100.62 I 

0.44 0.32 3.48 4.94 0.64 99.94 

0.52 0.36 2. 13 4.32 1.48 100.29 

I 

1. 84. 3.40 . 2. 52 3. 16 1. 76 100.52 

1.14 l. 81 ' 3.33 3.63 1.07 0.83 ~ ~9.53 2.64 

RHYOLITE. 

0.38 0.90 7.08 3.01 0.65 none none 100.77 

1.54 0.08' 3.95 6.37 0.44 0.57 0.05 100.82 

0.39 2.02 1. 19 6.84 2.24 99.83 

1.08 2.67 3.55 4.56 0.16 0.18 99.56 2.359 

0.23 0.61 '5. 29 4.09 0.97 100.31 

0.14 2. 35 3.83 2.99 0.43 0.43 100.17 

0.16 0.93 4.20, 4.54 0.85 0.45 99.90 
.. 

0.43 1.38 5.56 4.40 1.06 99.70 

trace 1.50 4.25 3.98 1.94 99.91 
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QUARTZ PORPHYRY -Continued. 

-
No. Locality. Analyst. Reference. Rock name. Remarks. 

3 Villetelle, Pisani. L. de Launay, Porphyry. ' 
La Creuse, B. Sv. Ct. G. Fr., XI, 
France. No. 83, p. ~6, 1902. 

4 La Creuse, Pisani. I •. de Launay, Quartz porphyry. 
Franc~. B. Sv. Ct. G. Fr., XI, 

No. 83, p. 77, 1902. 

5 Gross U m stad t, Not stated. C. Vogel, Quartz porphyry. In W. T., p.l45. 
Hesse. Abh. G. L.-A. Hes., II, 

p. 49, 1891. 

6 Miekinia, R. Zuber. R. Zuber, Quartz porphyry. In W. T., p. l69. 
nen.r Cracow, Jb. G. R.-A. Wien., XXXV, 
Ga.licia. p. 750, 1885. 

7 Brinzio; . A. Schwager. 'K. v. Gumbel, Porphyry . Not in W. T. 
]~~ke Lugano, Geog. Jhft., VII, 
Lombardy. p. 71, 1894. 

8 Ma.roggio, A. Schwager. K. v. Gumbel, Porphyry. Not in Vv?. T.· 
Lake Lugano, Gcog. Jhft, VII, 
Lombardy. p. 71, 1894. 

9 Fioino A. Schwager. K. v. Gumbel, Porphyry. Notin W. T. 
~,ak~ Lug~no, Geog. Jhtt., VII, 
Lombardy. p. 7l, 1894. 

10 Bissone, A. Schwager. K. v. Gumbel, Porphyry. Not in )V. T. 
JJa.ke Lugano, Geog. Jhft., VII, 
JJombardy. p. 71, 1894. 

n Bissone, A. Schwager. K. v. Gumbel, Porphyry. Not in W. T. 
:Lake Lugano, Geog. Jhft., VII, 
J~ombardy. p. 70, 1894. 

12 Fosso Mardi Capvisi, P. Aloisi. P. Aloisi, Granite porphyry. 
. ]~lha Island. Mem. Soc. Tosc., XXVI, 

p. 17, 1910. 

RHYOLITE. 

1 N~onset Valley, W. H. Walker. F. Bascom, Soda rhyolite. 
·assachusetts. J. Ac. Sc. Phil.; XV, 

p. 144, 1912. 

2 Fort Davis, Not stated. A. Osan}? , Liparite. In W. T., p. 221. 
Apache Mountains, T.M .. M.,XV, 
Texas. p. 447, 1895. 

3 McClellan Peak, F. A. Gooch. Hague and Iddings, Rhyolite. In W. T., p 131. 
Washoe, Nevada. U. S. G. S. B. 17, 

p. 33, 1885. 

4 Filo de los Corrales, Tietze. E. Esch in W. Reiss, Obsidian. 
Guamani Volcano, Ecuador, I, 
Ecuador. p. 77, 1901. 

5 Randhfossafjoll, H. Backstrom. H. Backstrom. Liparite. In W. T., p.155. 
Iceland. G. F. F., XIII, 

p. 657, 1891. 

6 Hlidharfjall, H. Backstrom. H. Backstrom, Obsidia~. In W. T., p.179. 
Myvatn, G. F. F., XIII, 
Iceland. p. 663, 1891. 

7 Mafalidh, H. Backstrom. H. Backstrom, Granophyre. In W. T., p. 151. 
SniHfels Peninsula, G. F. F., XIII, 
Iceland. p. 651, 1891. 

8 Domadalshraun, H. Bitckstrom. H. Backstrom, Liparite. In W. T., p.155. 
Iceland. G. F. F., XIII, 

p. 643, 1891. 

9 Maskordshnur, C. W. Schmidt. .c. W. Schmidt. Liparite. In W. T., p.167. 
Iceland. Z. D. G. G., XXXVII, 

p. 744, 1885. 
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RHYOLITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O ~0 H20+ H20- Ti02 P20o MnO Inclusive. Sum. Sp.gr. 
------- ----------

10 67.91 15.17 3.92 n. d. 0.55 1. 59 5.36 4.52 0.53 99.55 

A4. IV 

11 66.55 16.35 4.00 n. d. 0.38. 1.34 5.40 4.97 0.40 0.66 100.05 

A3. III 

12 80.50 11.32 1. 74 n. d. 0.69 1.39 1. 98 0.57 0 . .55 0.20 0.83 SrO 0.20 99.97 2.68 
: 

A3. III 

13 72.79 13.77 3.32 n. d. 0.62 1.94 4. 12 2.99 1.08 trace 100.63 

A4. IV 

14 72.50 11.53 2.06 n. d, 2.72 1. 79 3.37 5.24 0.70 99.91 

A4. IV 

15 72.65 10.82 2.30 n. d. 0.65 0. 79 5.42 6.96 0 .. 84 100.43 

A4. IV 

i6 73.00 14.45 n. d. 3.12 0.82 3.30 1. 70 3.18 0.70 trace trace trace C02 trace. 100.27 2.76 
B20s trace. 
80s trace. 

A3. III Cl trace. 
LhO trace. 

17 69.90 14. 73 n. d. 2.90 0.72 1. 91 4.30 3.01 2.10 99.57 

A4. IV 

18 74.53 13.60 2. 18 n. d. 0.28 1.03 3.43 4.56 0.38 99.99 

A4. IV 

19 74.37 12.65 2.58 n. d. 0.20 1. 22 3.87 4.57 0.22 0.02 99.70 

A4. IV 

20 72. 19 12.56 3.65 n. d. 0.85 2.52 4.41 3.35 0.40 0.08 100.01 

A4. IV 

21 69.53 15.45 5.08 n. d. 0.04 0.73 3. 70 4.24 0.86 0.16 99.79 

A3. III 

22 72.98 14.22 2.86 n. d. 0.33 1. 35 1.88 5.61 0.89 100.12 

A4. IV 

23 73.46 12.47 3.64 n. d. trace 0.32 5.63 4.03 0.44 trace 99.99 

A4. IV -

24 79.92 5.61 3.38 n. d. 0.04 2.45 0.30 1. 19 7.38 trace 100.27 

A4. IV 

25 73.70 4.99 6.08 n. d. 0.10 4.20 5.20 4.83 0.55 99.65 2. 47 

A4. IV \ 

26 71.65 11.96 6.62 n. d. 2.09 3.03 1. 76 2.40 0. 16 99 .. 67 2.47 

A4. IV 

27 73.37 9.69 4.48 n. d. 0.37 1.14 4.38 5.91 0.58 0.08 C02 none 100.00 

A3. III 

28 72.50. 10.67 4. 16 n. d. 0.52 1. 58 3.38 4.72 2.40 0.07 C02 none 100.00 

A3. III 

• 
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RHYOLITE-Continued. 

--
No. Locality. Analyst. Reference. Rock name. Remarks. 

10 Laugahraun, H. Backstrom. H. Backstrom, Obsidian In W. T., p. 155. 
Iceland. G. F. F., XIU, 

p. 646, 1891. 

11 Hvituskridhur, H. Backstrom. H. Backstrom, Liparite. In W. T., p.195. 
Sniiffelsjokull, G. F. F., XIII, 
Iceland. p. 659, 1891. 

12 Nant-y-benslog, . H. W. Greenwood. C. B. Travis, Rhyolite. 
Carnarvonshire, Pr. Liverp. G. Soc., X.(5), 
Wales. p. 315, 1909. 

13 Caderidris, T .. H. Holland. Cole and Jennings, Eurite. In W. T., p. 385. 
Wales. Q. J. G. S., XLV, 

p. 435, 1889. 

14 Tormore, M. M. Tait. J. w. Judds Felsite. InW.T.,p.387. 
Arran, Q. J. G .. , XLIX, 
Scotland. p. 558, 1893. 

15 Jesenje, Not stated. Kispatic, Liparite. Osann, III (1), 
Croatia. Schr. Sudslav, Ac., 1909, p. 147 .. 

p. 177. 

16 Tornielln., R. V. Matteucci. R. V. Matteucci; Nevadite. In W. T., p.141. 
Roccastrada, Grosseto, B. Soc. G. It., X, 
Tuscany. p. 677, 1891. 

17 Vincenzo, C, Dalmer. C. Dalmer, Quartz trachyte. In W. T., p.181. 
Campiglia Marittima, N.J., 1887, II, 
Tuscany. p. 213. 

18 Cannetello, F. Glaser. A. Bergeat, Obsidian. In W. T., p.171. 
J.;ipari, Abh. Bay. Ak. W., XX,. 
Aeolian Islands. p. 118, 1899. 

19 For~ia Vecchia, F. Glaser. A. Bergeat, Obsidian. In W. T., p.153. 
Lipari, Abh. Bay. Ak. W., XX, 
Aeolian Islands. p. 111, 1899. 

20 Basiluzzo, 
Aeolian Islands. 

F. Glaser. A. Bergeat, 
Abh. Bay. Ak. W., XX, 

Obsidian. ·In W. T., p.181. 

p. 61, 1899. 

21 Calasetta, A. Johnsen. A. 'Johnsen, . Liparite. Also in 
San Antioco, Abh. Pr. Ak. W., Anh. 2, N.J. Cb., 
Sardinia. p. 45, 1912. p. 738, 1912. 

22 Ben Kassem, Not stated. Duparc, Pearce, and Ritter, Liparite. InW. T .. , p.133. 
near Menerville~ Mem. Soc. Ph. Gen., 
Algeria. XXXIII, p. 26, 1900. 

23 Amba Subhat, G. T. Prior. G. T. Prior, Grorudite. In W. T., p.155. 
Abyssinia. Min. Mag., XII, 

p. 262, 1900. 

24 Near Livan, 
Persia. 

V. Steinecke. V. Stei:riecke, . 
Zs. Ges. Nw. Halle (4), VI, 

Pitchstone. In W. T., p.125. 

p. 70, 1887. 

25 Wimmera, J. C. Newberry. R. H. Walcott, Obsidia1~ "bomb.'~ Meteoric? 
Victoria. Pr. R. Soc~ Viet., XI, Notin W. T. 

p. 30, 1898. 
I 

26 K~oorlie, 
estern Australia. 

·E. S. Simpson. E. S. Simpson, 
W. Aust. G. S. B. 6, 

'' Obsidianite.' ~ Meteoric? 

p. 80, 1902. 

27 Waiarewu Creek, J. S. Maclaurin. Bell and Clarke, Obsidian. 
Whanlaroa, G. S. N. Z. B. 8, 
New ,..1Jealand. p. 73, 1909. 

28 Putahi Hill, J. S. Maclaurin. Bell and Clarke, Rhyolite. 
Whanlaroa, G. S. N. Z. B.8, 
New ealand. p. 73, 1909. ' 
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QUARTZ DIORITE. 

No. 
I 

Si02 Al20 3 Fe20 3 FeO MgO CaO NazO KzO H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

----------------------
1 . 56.69 15.48 6.22 n. d. 6.53 7.59 3.41 3.43 0.62 99.97 

A 4. IV 

2 . 65.20 16.25 5.45 n. d. 1.87 7.55 2.87 0.50 0.65 100.34 

A4. IV 

3 70.33 15.,59 3.05 n. d. 1.30 3.05 4.50 1.29 1.09 100.20 

A4. IV 

4 64.35 15.46 7.50 n. d.· 0.50 3.58 3.28 3.54 1. 63 99.84 

A 4. IV 

5 62.80 12.94 10.57 n. d. 2. 79 4.99 2.52 1. 27 1.13 1.10 100.11 2.83 

A4. IV 
t-

6 64.02 14.40 n. d. 8.98 3.65 4.46 3.00 0.39 .0.81 0.30 100.01 

A 3. Ill 

78.97 1.79 8.14 n. d. 2.11 0.68· 0.40 2.61 2.68 3.00 trace COs trace 100.60 s 0.22 

A 4. IV 

8 70.22 14. 88· 3.10 n. d. 0.86 2.08 6.56 1. 66 0.88 0.25 100.46 

A 4. IV 

9 66.00 17.35 2.57 n. d. 0.94 2.·40 6.54 0.76 2.48 0.60 99.64 

A 4. IV i 

1 0 65.22 16.47 6.21 n. d. 2.07 4.10 3.25 0.62 1.40 0.24 99.58 

A 4. IV 

1 1 63.04 17.65 5.41 n. d. 1.43 4.46 5.47· 1.20 0.84 0.85 100.35 

'A 4. IV 

DACITE. 

1 69.51 15.75 3.34 n. d. 2.09 1.71 3.89 3.34 0.56 trace 100.19 

A 4. IV 

2 68.20 16.98 3.75 n. d. 2.07 4.33 2.98 1.52 0.44 100.27 

A 4. IV 
" 

3 69.96 15.79 2.50 n. d. 0.64 1. 73 3.80 4.12 1.53 100.07 

A4. IV 

4 67.03 16.27 n. d. 3.97 1.19 3.42 2.71 3.50 1.56 1. 07 100.72 

A3. Ill 

5· 75.71 13.73 n. d. 4.51 0.45 1.47 0.96 0.61 2.00 99.44 2.385 

A4.1V 

6 68.05 17.95 2.97 n. d. 1.40 3.65 3.56 1.25 1. 78 trace trace 100.61 

A4. IV 

7 67.79 16.30 4.43 n. d. 1.45 2.32 3.49 3.48 0.95 0.27 100.98 

A4. IV 

' 8 66.50 18.20 4.92 n. d. 0.90 3.67 2.50 2.52 1. 3Q 100.51 .. 

A 4. IV 
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QUARTZ DIORITE. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

1 Three Rivers, W. Orr, jr. B. K. Emerson, Tonalite. In W:T., p.407. 
Belchertown, 

I 
U. S. G. S. Mon. 29, 

Massachusetts. p. 336,11898. 

'2 Monte Santo, J. Machado. J. Machado, Quartz diorite. InW. T., p. 407. 
Sao Paulo, T. M. P.M., IX, i 
Brazil. p. 355, 1888. I 

3 Farsund, C. F. Kolderup. C. F. Kolderup, H~ersthene In W. T., p. 191. 
n. Lister, Berg. Mus. Aarb., 1896, a amellite. 
Norway. No.5, p. 113. 

4 Dypvik, C. F. Kolderup. C. F. Kolderup, Banatite. In W. T., p. 407. 
n. Farsund, Berg. Mus. Aarb., 1896, 

I Norway. No.5, p. 123. 

5 Mesoncles, G. Aichino. V. N ovarese, Quartz diorite. InW. T., p. 407. 
Valsavaranche, B. C. G. It., XXV, 
Graian Alps, Piedmont. p. 286, 1894. 

6 Ravin de Grottica, J. Deprat. J. Deprat, Quartz diorite. 
u. Corte, : B. Soc. G. Fr. (4), V, 
Corsica. p. 762, 1905. 

7 Bolejevici, 
Montenegro. 

G. Manasse. G. Mauasse, 
Mem. d'Achi., 

Quartz diorite. Altered. 

p. 88, 1903. 

8 Dshu~dshura Mountains, Not stated. K. E. Boffanovitch, Granite-diorite. 
Ok10tsk, Fund. arek., 
Siberia. p. 54, 1904. ' 

9 Wan~tschan River, Not stated. K. E. Bogdanovitch, Granite-diorite. 
0 otsk, Fund. Marek., 
Siberia. p. 54, 1904. 

10 Lan tar River, Not stated. K. E. Bogdanovitch, Granite-diorite. 
Okhotsk, Fund. Marek., 
Siberia. p. 54, 1904. 

11 Wan~tschan River, Not stated. K. E. Bogdanovitch, Granite-diorite. 
Ok otsk, Fund. Marek., · 
Siberia. p. 54, 1904. 

DACITE. 

1 Lasseu Peak, 
California. 

T .. M. Chatard. J. S. Diller, 
U.S. G. S. B. 150, 
p. 218, 1898. 

Dacite. In W. T., p.177. 

2 Lassen Peak, T. M. Chatard. J. S. Diller, Dacite. In W. T., p. 417. 
California. U. S. G. S. B. 150, 

p. 218, 1898. 

s McClellan Peak, F. A. Gooch. Htyue and Iddings, Dacite. InW. T.,p.167. 
Washoe, . S. G. S. B. 17, 
Nevada. p. 33, 1885. 

4 South Hill, R. W. Mahon. A. H~ue, Dacite. Not in W. T. 
Eureka District, U. . G. S. Mon. 20, 
Nevada. p. 264, 1892. . 

5 Alausi, 
Ecuador. 

J. Siemiradzki. J. Siemiradzki, 
N.J. B. B., IV, 

Dacite. In W .. T., p. 123. 

p. 209, 1886. 

6 Cerro Quimsa Chata, F. Rudolph. F. Rudolph, Quartz andesite.· In W. T., p. 417. 
Bolivia. T. M. P.M., IX, 

p. 311, 1888. 

7 Ferrieres, C. Rtist. A. Michel-Levy, Quartz porphyry In W. T., p. 167. 
Esterel, B. Sv. Ct. G. Fr., No. 97, (dacite). 
France. p. 27, 189i. 

8 Kastro, I.J. de Launay. L. de Lau!lay, Quartz andesite. Not in W. T. 
Lemnos Island, Ann. Mmes (9), XIII, 
Aegean Sea. p. 223, 1898. 
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DACITE-Continued. ' 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO· N~o· K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------------ ----------
9 . 63.00 17.70 3.72 n~ d. 1. 75 2.78 2.53 3.60 . 4. 70 99:78 

A4. IV 

10 . 67.62 15.93 4.37 n. d. 1.33 4.44 3.18 2.87 0.99 100.73 

A4. IV 

11 66.55 15.61 2.42 n. d. 0.51 3.49 2.89 4.29· 4.81 100.57 

A4. IV 

SYENITE. 

1· . 56.62 16.33 trace 4.21 7.65 5. 12 4.34 2.68 2. 70 0. 26[. 99.91 

A 4. IV 

2 63.02' 14. 87 6.53 n. d. 0.95 . 1.12 5.85 5:62 1. 45 0.46 99.87 

A 4. IV -
3 64.63 18.15 3.95 n. d. 0.50 1.54 5.80 4.79 1. 08 1. 00 100.54 

A 4. IV 

4 68.00 16.49 2. 70· n. d. none 1. 32 7.48 3:45 0.76 100.20 

A 4. IV 

5 66. 13 17.40 2.19 n. d. 0.04 0.81 5.28 5.60 1.22 0.74 0.13 99.54 

A 3. III 

6 63.20 ·17.45 3.60 n. d. 0.75 1. 40 6.90 5.88 0.50 0.46 100. 14 

' A 3 •. m 

7 61.03 18.63 3.66 n.·d. 1. 04 1.56 7.68 5. 57 0.41 99.58 

A 4. IV 

8 60.45 20.14 3.80 n. d. 1.27 1. 68 7.23 5.12 0. 71 100.40 

A 4. IV 

9 55.39 14. 14 11.64 n."d. 3.21 3.99 3.17 2;99 . 3.42 1. 86 C02 trace 99.81 
I 

A 3. III 
: 

: 

1 Q . 61. 9.7 15.11 6.95 n. d. 4.05 2.87 4.01 2.43 2.98 C02 o.os 100.45 

A 4. IV 

1 1. 59.46 20.18 4.F n. d. 0.82 2.83 5.13 6.65 0.55 99.79 

A 4. IV 

TRACHYTE. 

1 62.28 19.17 3.39 n. d. trace 1. 44 5.37 5.93 2.33 
I 

99.91 2.648 

A 4. IV -

2 63.89 15.08 4.63 n. d. 1. 06. 9.00 1. 00. 3. 95. 1.45 100.06 2.702 

A 4. IV 

... 
3 64.38 16.98 4.04 n. d. 0.28 1.08 7.57 4.30 1. 64 100.27 

A 4. IV 

56.41 16.42 8.60 0.02 2. 5511.83 2.56 9.65 0.21 1.17 0.28 C02 0.33 100.03 

a.m 

4 

A 
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DACITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

9 Mount Athanasios, L. de Launay. L. de Launay, Dacite. Not in \V. T. 
Lemnos Island, Ann. Mines (9), XIII, 
Aegean Sea. p. 223, 1898. 

10 Dra zeg Etter, Not.stated. Duparc, Pearce, and Ritter, Dacite. In'W. T., p. 185.· 
Menerville, Mem. Soc. Ph. Gen., 
Algeria. XXXIII, p. 129, 1900. 

11 Cap. Blanc, Not stated. D~arc, Pearce, and Ritter, Dacite. In W. T., p. 185. 
Menerville, em. Soc: Ph. Gen., 
Algeria. XXXIII, p. 59, 1900. 

I 

SYENITE. 

1 Wataybeeg Lake, A. G. Burrows. ·G. F. Kay, Hornblende 
Ab1tibi Region, Ontario. Rep. Bur. Min. Ont., XIII, syenite. 

p. ] 18, 1904. 

2 Beekmantown, I E. W. Morley. H. P. Cushing, Syenite porphyry. In W. T., p. 389. 
Clinton County, B. G. S. A., IX, 
New York. p. 248, 1898. 

3 Fourche Mountain, R. N. Brackett .. J. F. Willi~ms, Quartz syenite. MnO high? 
Arkansas. Ign. R. Ark., In W. T., p. 201. 

p. 96, 1890. 

4 Lake Borolan, Not stated. J. Shand, Quartz syenite. -Sutherland, N . .T. B. B., XXII, 
Scotland. p. 417' 1906. 

5 Between Thinghoud R. Mauzelius. W. C. Bragger, Quartz syenite. In W. T., p. 195. 
and Fjelebua, Z. K., XVI,· 
Norway. p. 46, 1890. 

6 Tonsenas. G. Forsberg. W. C. Bragger, N ordmarkite. In W. T., p. 197. 
near Cliristianla, Z. K., XVI, 
Norway. p. 54, 1890. 

7 Auerad, G. Forsberg. W. C. Bragger, Nordmarkite. In W. T., p. 211. 
near Holmestrand, Z. K., XVI, 
Norway. p. 57, 1890. 

8 Aucrod. G.Forsberg. W. C. Bragger, N ordmarkite. In \V. T., p. 203. 
near Holmestrand, Z. K., XVI, 
Norway. p. 54, 1890. 

9 Rotmurg, Not stated. K. Regelmanri, Hornblende 
W urttem burg. Erl. G. Kt. Wurt., Bl. 91, syenite. 

p. 39, 1907. 

10 Rothschonburg, J. M. Henderson. J. M. Henderson, Mica syenite. In W. T., p. 389. 
near Deutschenbroda, Z. D. G. G., XLVII, 
Saxony. p. 539, 189~. 

11 Rocov-Kamik, L. Dimitrow. L. Dimitrow, Pyroxene In \V. T., p .. 201. 
near Sofia, Ds. Ak. W. Wien., LX, syenite. 
Bulgaria. . p. 497' 1893. 

TRACHYTE. 

.1. N ashs Point, J. F. Kemp. Kemp and Marsters, Bostonite. In W. T., p. 199 . 
Burlington, U.S. G. S. B. 107, 
Vermont. p. 20, 1893. 

2 Adler's villa, P. T. Cleve. P. T. Cleve, Felsite. Cf. Hogbom, 
Santa Cruz, Sv. Vet. Ak. HndL, IX, B. G. Inst. 
West Indies. No. 12, p. 34, 1871. Ups., vr,. 

p. 230, 1905. 

3 Hamilton Hill, 
Peebleshire, 
Scotland. 

J. J. H. Teall. A. Geikie, 
G. S. G. B. A. R., p. 40, 1897. 

Soda felsite. Not in W. T. 

4 Killerton Park, J. S. G. Wilson. J. J. H. Teall, Biotite trachyte. Iron oxides? 
Exeter G. S. Eng. Mem. Sh. 325, 
Englan'd. p. 78, 1902 . 

• 
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TRACHYTE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
------ ---------- --- ---------

5 49.09 16.00 7.14 4.30 5.02 8. 27 4.49 '.4. 79 0.77 0.23 SOs trace 100.10 

A4. IV 

•6 64.69 18.34 n. d. 3.44 0.50 1. 72 4.61 6.46 0.24 0.31 0.18 trace SO a none 100.58 2.57 
Cl trace 
F trace 

A2.ll BaO 0.09 

7 71.14 11.14 n. d. 2.73 1.62 3. 17 1. 40 4.13 1.77 none trace trace X 1.05 99.83 
SOa 1. 78 
Cl trace 

A3. Ill - - - COs trace 
Li02 trace 

8 63.63 17.99 5.84 trace none 4.21 4.25 3:,81 0.15 0.69 100.57 2.307 

A4. IV 

9 68.80 14.95 4.36 n. d. 0.20 0.48 4.90 5.58 . 0. 73 co9 none 100.00 2.33 

A4. IV 

10 58.50 17.67 n. d. 5.64 1. 09 3.86 4. 17. 7.22 1.60 99.75 

A4. IV 

MONZONITE. 

1 48.00 12.52 8.74 n. d. 15.26 . 7. 94 3. 11 2.68 1.36 0.22 99.83 2. 75. 

A 4. IV 

2 47.34 19.60 7. 15 6 .. 82 4.54 8.00 3.68 1.67 n. d. trace 0.65 s 0.43 99.88 
--

A 3. Ill 

I 
DIORITE. 

1 47.32 17.00 3.89 6.48 8.58 10.01 2.36 0.46 3.23 0.34 C02 trace 99.67 

A 3. III 

2 46. 23 18.29 6.55 7.07 7.04 9. 99• 3.07• 0.79 1.02 0.05 trace 0.21 0.12 NiO trace 100.43 2.98 
SrO trace 

A 3. Ill 

3 45.75 18.51 6.55 6.02 5.06 11.85 3.41 2.35 0.20 0.06 trace 99.76 

A 3. Ill 

4 47.5 15.6 2.6 7.1 11. 7 9.8 1.4 1.5 2.4 CrsOa 0.1 . 97.7 2.96 

B 3. IV 

5 59.00 15.50 trace 6. 20 5.95 4.08 2.54 3.08 2.00 1.03 0.18 99.58 

A 3. Ill 

6 47. 14 19.34 4.02 6. 12 6.06 13.68 1. 61 0. 1.7 2.00 trace trace s 0.10 1.00.24 

A 3. III 

7 54.07 18.57 3.30 5. 71 4.92 8.41 2. 93 1.64 0.21 99. 76 

A 3. Ill 

8 43. 75 18.02 7.50 5.31 10.68 12.40 1.46 ·o. 51 1. 21 100.84 

A 4. IV 
I 

9 47.40 18.17 5.42 6.60 7.17 12.23 2.75 0.20 0.75 trace trace 100.69 

A 4. IV 



INCOMPLETE ANALYSES OF FRESH ROCKS. 763 

TRACHYTE-Continued. 

No. Locality. Analyst. Reference. Rock name. , Remarks. 

5 Laacher See, W. Bruhns. W. Bruhns, ''Trachyte'' Ti02 n. d. 
Rheinland. Ref. N.J., II, (dark). In W. T., p. 341. 

p. 418, 1892. 

6 Algersdorf, F. Ullik. 
Bohemia. 

J. E. Hibsch, 
T. M. P .. M,., IX, 

Trachyte. In W. T., p. 201. 

p. 247, 1888. .. 

7 Sassoforte, R. V. Matteucci. R. .Y. Matteucci, "Trachyte." In W. T., p. 139. 
Roccastrada, B. C. G. It., XXI, 
'l'uscany. p. 285, 1890. 

8 Bondi, A. Liversidge. A. Li versidge, Pumice. Floated block. 
near Sydney, J. R. Soc. N. S. W., XX, In W. T., p. 401. 
New South Vil ales. p. 235, 1887. 

9 Banks Peninsul!l, J. S. Maclaurin. J. S. Maclaurin, Trachyte. 
New Zealand. N. Z. G. S. A. R.4, 

p. 30, 1909. 
' 

10 Castle Rock, J. M. Maclaren. J. M. Maclaren, I Hornblende Al:aOs and FeO 
Coromandel, Tr. N. Z. Inst., XXXII, trachyte. mterchanged 
New Zealand. p. 215, 1900. in original. 

'MONZONITE. 

1 Ken tall en, J. J. H. Teall. A. Geikie, Olivine Not in W. T. 
Loch Limhe, G. S. G. B. A. R., 1897, monzonite. 
Scotland. p. 22. 

2 Tveit, Lillejord. C. F. Kolderup, Mangerite. 
Manf)3r, Berg. Mus. Aarb., 
nettr . ergen, No. 12, p. 107, 1903. 
Norway. 

. DIORITE. 

1 Ko~wick, R. C. Wells. B. S. Butler, Diorite. 
Shasta County, 1!. S. G. S. B. 419, 
California. p. 138, 1910. 

2 P~~aro, J. E. Reid. J. E. Reid, Diorite. 
~an Benito County, Un. Cal. Dep. G., B. III, 
California. p. 185, 1902. 

3 S!tn .Tos6, G. I. Finlay. G. I. Finlay, Diorite~ 
~eamaulipas, An. N.Y. Ac. Sci., XIV, 
Mexico. p. 268, 1904. 

4 Ben Dam hain, J. H. Player. Dakyns and Teall, Diorite. In W. T., p. 329. 
Loch Garabal, Q .. J. G. S., XLVIII, 
Scotland. p. 115, 1892. 

5 Vall6e du Lys, 
Pyrenees. 

Pisani. A. de Romeu, 
B. Soc. M. Fr., XXX, 

I\ficrodiorite. 

I p. 147' 1907. 

6 Zdirec, C. v. John. Rinterlechner and v. John, Gabbro-diorite. 
Eisengebirge, Jb. G. R. A. Wien., LIX, 
Bohemia. p. 174, 1909. 

7 Tisr.olcz, M. Dittrich. R. Junghann: Diorite. 
Gomor, N.J. B. B., XXXIII, 
Hungary. p. 20, 1911. 

8 Bet. Solwa IJ. Lessing and Loewinson-Lessing, Microdiorite. In W. T., p. 335. 
and Supreya, Kultacheff. J ushno-Saos.: 
Ural Mountains. p. 166, 1900. 

9 Orepuki, R. A. Farquharson. It. A. Farquharson, Diorite. 
Otago Tr. N. Z. Just., XLIII, 
New Zealand. p. 465, 1911. 
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ANDESITE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

------------------------

1 54. 50 17.97 K 55 n. d. 3.37 9.36 2.34 1.62 0.96 0. 14 0.94 0.31 trace C02 none 100. 80 s o. 63 

A2.11 
Cr20a none 
NiO none 
BaO 0.06 

- SrO 0.05 
LhO trace 

2 '62. 94 18. 14 n. d. 3.82 3.06 6. 28 3. 83 1. 22 0. 60 0.41 0.10 100.40 

A3. III 
' 

3 62.00 17.84 n. d. 4.40 2. 64 5.37 '4.29 1.47 1.66 0. 17 0.29 trace 100. 13 

A3. III 

4 67. 83 15.02 n. d. 5.16 0.29 3.07 2.40 3.20 1.11 1.04 0. 26 99.38 

A3. III 

5 61.58 16. 34 n. d. 6.42 2.85 5. 13 2. 69 3.65 0.64 0.68 0.28 100.26 

A3.1Il. 

6 57.25 17. 18 n. d. 6. 60 4.31 6. 29 4. 71 2.75 0.59 0.25 0.57 100.50 2. 71 

A3. III' 

7 56.89 19.72 4.06 3.65 1. 91 5. 87 5. 14 1. 96 0.62 trace trace SO a trace 99.82 
CI trace 

A4. IV 
LhO trace 
Ag trace 

8 47.25 18.80 trace 8. 20 4.81. 9.05 2.62 2.38 4. 10 2. 34 0.50 100.05 

A3. III 

9 53.59 17.96 n. d. 7. 74 2.55 6. 53. 4.54 3. 18 3.26 0.68 100.03 

A3. III 

10 52.35 17.90 9.38 2.02 1. 90 8.45 4.97 0.76 1.17 0.45 trace 99.35 

A4. IV 

11 66. 11 12. 10 7.74 n. d. 1.70 4.09 2.86 2. 73 2. 11 0.08 99.52 

A4. IV ,. 

12 59. 31 16.95 n. d. 8.07 1. 65 4. 30 1.59 3.42 2.64 2. 10 0.40 100.43 

A4. IV 

13 61.90 18.60 5.65 n. d. 2.44 4.67 3.05 2.·64 1.70 100.65 

A4. IV 

14 50.86 15.65 10.85 n. d. 6.03 11. 76 '2. 01 1. 56 0.20 0.63 trace trace 99.55 3.01 

A4. IV 

15 .61. 65 15.98 4.49 n. d. 2.63 4.41 5. 69 2.75 0.97 0.67 SOa o.os 99.46 
CI 0.14 

A3. III 

16 63.30 14.52 5.82 n. d. 1. 66 4.00 5. 14 1. 43 2.17 1.08 0.23 Soluble o. 82 100. 17 

A3. III 

17 58.31 12.01 6.41 0.97 2.47 11.99 4. 13 2.00 1.56 99.85 2.645 

A3. III 

18 52.63 16.66 5.20 3.18 3.87 11. 72 5.15 1. 59 0.68 100.68 2.819 

A3. III 
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ANDESITE. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

1 Elkhorn District, H. N. Stokes. .T. S. Barrell, Andesite. 
Montana. U. S. G. S. A. R. 22, II, 

p. 529, 1901. 

2 La.'lRen Peak, P. W. Shimer. Hague and Iddings, Andesite. In W. T., p. 41.9. 
California. A. J. S., XXVI, 

p. 225, 1883. 

3 Mount Shasta, P. W. Shimer. Hague aud Iddings, Andesite. In W. T., p. 235. 
California. A. J. ~-, xxvr, 0 

p. 230, 1883. 

4 Hoosac Mountain, R. W. Mahon. A. Hague, Ande~ite. In W. T., p. 419. 
Eureka District, 

'· 
U. S. G. S. Mon. 20, 

Nevada. p. 264, 1892. 

5 IUchmond Mountain, T. M. Drown. A. Hague, Andesite. Not in W.T. 
Eureka District, . U.S. G. S. Mon. 20, 
Nevada. p. 264, 1892. 

6 Tunguragua, Boehnl. F. Tannhauser in Pvroxene 
]~cuador. · W. Heiss, Ecuador, II, "andesite. 

~. 

p. 150, 1904. 

7 Cotopaxi, J. W. Mallet. J. W. Mallet, Andesite ash. July 22, 1885. 
Ecuador. Pr. R: Soc., XLII, In W. T., p. 281. 

p. (2), 1887. 

8 Pi~uette Pisani. A. de Romeu, Augite andesite. 
c eras Lids, B. Soc. M. Fr., XXX, 
Pyrenees. p. 184, 1907. 

9 Temple Bay, H. Biickstrom. H. Backstrom, Augite andesite. Floated block. 
Spitzbergen. Sv. Vet. Ak. Hnd., XVI In W. T., p. 423. 

(2), No. 5, p. 39, 1890 . 

10 Grubehorn, Not stated. . E. Kaiser, Andesite. In W. T., p. 285. 
Siebengebirge. Vh. Nh. Ver. Bonn, LIV, 

p. 176, 1897. 

11 Pizzo del Corvo, F. Glaser. A. Be~eat, Andesite. In W. T., p. 425. 
Panaria, Sb. ay. Al,c, XX, 

. Aeolian Islands. p. 59, 1899 . 

12 Varesana, F. Glaser. A. Bergeat, Cordierite In W. T., p. 425. 
:Lipari, Sb. Bay. Ak., XX, ai!desite. 
Aeolian Islands. p. 102, 1899. 

0 

13 Hagios Pavlos, L. de Launay. L. de Launay, Trachyandesite. Not in W. T. 
Lemnos Island, Ann. Mines (9), XIII, 

0 Aegean Sea. p. 223, 1898. 

14 Perumbakan, T. II. Holland. T. H. Holland, Augite andesite. In W. T., p. 429. 
South Arcot. Q. J. G. S., LIII, 
l\fadras, Ind1.a. p. 409, 1897. -. 

15 Una Una Volcano, Not stated. A. Wichmann, Volcanic ashes. 
'l'omini Bay, Z. D. G. G., LIV, 
Celebes. p. 154, 1902. 

16 Krakatoa Volcano. A. Renard. R. D. M. Verbeek, Andesite ash. Collected at 
Krakatau, Batavia. 
p. 320, I885. Not in W. T. 

17 Morapi Volcano, A. Clausnizer. R. D. M. Ver.beek, Volcanic ash. Not in W. T. 
Sumatra. Sum. Westk., 

p. 518, 1883. 

18 Manienjoo Volcano, A. Clausnizer. R. D. M. Verbeek, Augite andesite. N_ot in W. T. 
Sumatra. Sum. Westk., 

p. 516, 1883. 



766 CHEMICAL ANA4YSES OF IGNEO.US ROCKS • 

. GABBRO. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20· K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

---- --.-----------------
1 49.84 18.94 1 .. 51 6.40 7.39 10.32 1.99 1. 28 2.57 100.24 

A3. III 

2 48.02 17.50 1.80 7.83 10.21 13. 16 1.48 trace 0. 79 100.79 

A3. III 

3 46.85 19.72 3. 221 7.99 7.75 13.10 1.56 0.09 0.·56 100.84 

A3. III I . 
4 46.68 17.12 ,2.18 7.61 10.34 13.46 1.75 trace 0.88 trace trace 100.'02 3.069 

A3. III 

5 51.46 14.35 3.90 5.28 9.54 9.08 2.92 @.24 3. 30' C02 0.20 100.27 

A3. III 

6 49.56 20.09 2.32 2.02 7.01 15.62 1. 63 0.34 2.25. 100.84 

A3. III 

7 53.50 15.01 n. d. 9.45 7.05 10.30 2.50 0 .. 52 0.50 1.63 100.46 

A3. III 

8 51.25 19.20 n. d.· 7.10 6.05 12.30 1.54 0.60 1.30 1.22 100.56 

A4. IV 

9 47.36 14.06 3.23 6.07 11.48 12.80 1.54 1.25 1. 56 0.40 trace s 0.09 99.84 

A4. IV 

10 47.00 17.72 2.74 5.58 9.62 10.99 2.78 1.51 1.30 0.38 99.62 

A3. III 

11 48.42 15.96 3.04 8.73 6.88 12.68 2.00 0.24 1.61 99.56 

A3. III 

12 46.56 12.33 6.02 7.09 12.49 13. 18 1. 75 0.24 0.54 trace 100.20 

A3. Ill 

13 46.37 16. 73 9.76" 2.48 '7.00 12.49 2.08 1. 30 0.65 0.53 SO a 0.84 99.55 
CuO o.os 

A3. III 

14 41.91 19.16 10.70 2.91 8. 10 14.42 0.41 0~14 1. 28 0.07 0.38 SOa 0.28 99.82 

A3. III . 
15 44.64 18.54 6.63 4.65 2.52 22.17 0. 80 0.05 0.18 0.09 . 100.27 

A3. III 

16 44.11 19.38 5. 17 5.44 2.90 21.98 0.50 0.13 0.26 99.87 

A3. III 

17 46.60 18.20 6.80 n. d. 5.97 13.40 4.42 1.15 0.93 2.98 100.75 

A4.IV 

18 48.20 15.63 n. d. 8.55 4.55 6.90 5.33 1.~6 4.50 4.55 0.38 100.15 

A3. III 
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GABBRO. 

No. Lo9ality. Analyst. Reference. Rock name. Remarks. 

1 Cross Lake Not stated. W. G. Miller, Gabbro. 
Cobalt, Ontario. Rep. Bur. Min. Ont., XIV 

(II), p. 50, 1906. 

2 Baltimore area, L. McCay. G. H. Williams, Gabbro-diorite. 19 wecimens. 
Maryland. U. S. G. S. B. 28, In . T., p. 331. 

p. 39, 1886. 

3 Baltimore area, L. McCay. G. H. Williams, Gabbro. 23 wecimens. 
Maryland. U. S. G. S. B. 28, In . T., p. 331. 

p. 39, 1886. 

4 Windsor road, L. McCay. G. H. Williams, Gabbro-diorite. In W. T., p. 331. 
Baltimore, U.S. G. S .. B. 28, 
Maryland. p. 37, 1886. 

5 Sturgeon Falls, R. B. Riggs. G. H. Williams, Gabbro. In W. T., p. 331. 
Menominee River, U.S. G. S. B. 62, 
Michigan. p. 76, 1890. 

6 Point Sal, H. W. Fairbanks. H. W. Fairbanks, Gabbro. In W. T., p. 291. 
California. B. Dep. G. Un. Cal., II, 

p. 50, 1896. 

7 Ern6e, Pisani. L. Vandernotte, Gabbro-norite. 
Bl'ittany, C. R., CXLVIII, 
France. p. 1204, 1909. 

8 La Germionniere, Pisani. L. Vandernotte, Gabbro. 
Brittany, Mass. Armor., 
France. p. 83, 1913. 

9 Ransko, . C. v. John. Hinterlechner and v. John, Gabbro. 
:Eisengebirge, Jb. G. R.-A. Wien., LIX, 
Bohemia. p. 188, 1909. 

10 Wischkowitz, A. Pelikan. A. Pelikan, Gabbro. 
n. Marienbad, Ref. N.J., 1904, I, 
Bohemia. p. 48. 

11 Katechersky, L. Duparc. D~arc and Pearce, Gabbro. 
Koswinsky, ural Nord., I, 
Ural Mountains. p. 214, 1902. 

12 Koswinsky L. Duparc. Duparc and Pearce, Microgabbro. 
Kamen, Oural Nord., I, 
Ural Mountains. p. 157, 1902. 

13 W er kh Issetsk, G. Katerfeld. W. Nikitin, Gabbro. 
Mursinsk, Mem. C. G. Rus., XXII, 
Ural Mountains. :P· 78, 1907. 

14 Werkh Issetsk, G. Katerfeld. W. Nikitin, Gabbro. 
Mursinsk, Mem. C. G. Rus., XXII, 

· Ural Mountains. p. 82, 1907 . 

15 Kedabek, " .A. Kuppfer. E. C. Fedorof, Kedabekite. In W. T., p. 339. 
Elizu.bethpol, An. Inst. Agron. Mosc., VII, 
Caucasus. 1901. 

16 Kedabek, A. Kuppfer. E. C. Federof, Kedabekite. In W. T., p. 339. 
Elizabethpol, An. Inst. Agron. Mosc., VII, 
Caucasus. 1901. 

17 Ampangarinana, Pisani. A. Lacroix, Gabbro. 
Nods Komba, Mat. Min. Mad., I, 
Ma agascar. p. 39, 1902. 

18 Pou-tche-ho Valley, Pisani. .J. Deprat, . Gabbro. 
Yunnan, Mem. Sv. G. Ind. Ch., I (1), 
China. 1, p. 231, 1912. 

u 
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D.IABASE . 

-- --· .. . .. -- .. ----- . - .. - - - .. ... 
No. · Si02 Al_20 3 Fe2~a· F~O MgO CaO ;N~O K20 :H2o+ J!zO·~ q;'i02 :P2os MnO Inclush:e. Sum. ,Sp. fQ'· 

---------- ------ -- --... .. -

1 50.48 17.03 1.25 7.'81 9.32 10.96 1. 95 ·,.p. 2~ .0.82 0.22 NiO 0.04 100. 12 
.. 

. ' 
A4. IV 

2 49.90 16.32 ·n. d.· 13.54 6.22 6.58 1.82 2. 25· :o.76 1.47 0. 17 trace 99.03 3.0~6 
I 

A3. III 

R 50.76 12.83 4.98 10 .. 09 6.67 9.88 3.52 0. 62· ·0.87 100.22 

A4. IV 

4 51.31 13.64 0.52 8.;49 12.73 12.41 . 1. 40· 0:3·2· trace trace trace 100.82 
\ 

A4. IV 
I 

13. 05110.19_ 
: 

5 50.88 13.17 1.11- 9 .. 66 1.17 0. 31· 0.14 .. trace 99.67 .. 

A4. IV .. 

6 . . 47.66 19.24 1.83 8.67 10.79 9. 91,. - 1.14 0.26 ;0.06 - . C02 none 99.·56 

A4. IV 

7 47.67 17.55 2.-51- 12.59 5.65 10. 75 2.21 0; 65. 0.35 0.40 . 0.17 0. 19 C02 0.18 101.10· ·3.02 
CI 0.05 
s 0.18. 

B3. IV 

8 47.25 18.00 2. 21- 12.42 6. 35 11.45 1.96- 0. 66. 0. 16 0.18 Cl 0.·02 100.75 3.01 s 0.09 

A3. III 

9 47. 10 17.47 2 .. 66· 12.·93 6 .. 88 10.27 1.91 0. 59· : 0.16 0.15 Cl 0.09 100.32 ·3.02 s 0.11 

A3. III . 
10 46.94 16.91 12.53 4.56 8.20 9.00 2.15 0. 54· 0.26 0.28 100.75 .. 

A4. IV 

11 48.93 20.99 2.02 9.36 4.39 8.03 3.06 1.80 1.18 0.15 0.31 s acre 100.22 3.027 

A3. III 

12 52.69 18.93 10.99 n. d. 2.56 5.31 4.04 2. 11 2.76 0.60 0.80 trace 100.79 

A4. IV 

13 50.95 17.50 14.42 n. d. 2.63 6.85 3.38 1.65 2·.02 0;50· 0.78 100.68 

A4. IV .. 

14 50.65 18.45 13.80 n. d. 2.68 6.22 3. 71• . 1. 92. 2.02 .. 0.50 0.78 trace ·100.73 
. . 

A4. IV .. 
15 49. 20. 19.13 13.60 n. d. 3.08 7. 18 3.63 ·1. 8~ '1. 31 0.5~ 0.75 trace 100.33 

' A4. IV 

16 50.07 16.80 . 0. 84· 11..06 10.97 6.46 1. 75· 1.13 0.10. 0.54 99. 72 

A3. III I 

17 49.31 16.93 ~.02 5.90 9.36 9.57 2. 41• 0.4?. 2.35 . . 100.32 
.. 

A3. III ·. 

18 49.21 19.81 6. 59· 2.:10 ·5.27 11.32 2. 54· 1. -81. 1. 11 trace trace . 99.76: 
' 

A3. III 
: 

19 54.17 16.15: 2. 70 i 8;'83 4.81 7·. 91 . ·3.02 0.65- 1.04 0.22 SOs 0.61 100.11 

A3. III 

I 

20 47.39 13. 19 6.86 8. 17 6.97 11.11 2.62 0.59 1.85 0.32 0.40 s 0.32 99.79 

A3. III 
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DIABASE. 

No. Locality. 
\ 

Analyst. Reference. Rock name. Remarks. 

1 Cobalt, R. E. Hore. R. E. Hore, Quartz diabase. 
Ontario. J. G., XVIII, 

p. 275, 1910. 

2 Blezard Mine, T. L.,Walker. T. L. Walker, Diabase. In W. T., p. 439. 
'Sudbury,' Q. J. G. S., LIII, 
Ontario. p. 56, 1897. 

3 Little John Island, E. C. E. Lord. E. C. E. Lord, Diabase porphyry. In W. T., p. 327. 
Portland, A. G., XXII, 
'Mn.ine. p. 341, 1898. 

I 

4 The 'l'wins, W. G. Brown. Campbell and Brown, Hypersthene In W. T., p. 331. 
Culpeper County, B. G. S. A., II., diabase. 
Virginia. p. 346, 1891. 

5 The Twins, W. G. Brown. . Campbell and Brown, Olivine- In W. T., p. 331. 
Culpeper County, B. G. S. A., II, hypersthene 
Virginia. p. 346, 1891. diabase. 

G Fairmont, A. S. Wheeler. J. E. Pogue, Diabase. Also in N.C.G.S 
Davidson County, A. J. S., XXVIII, B. 22, p. 73, 
North Carolina. p. 230, 1909. 1910. 

7 Li,ghthouse Point, E. E. Ware. A. C. Lane. Diabase. 616 millimeters 
Marquette, J. G., XII, 

I 

from contact . 
. l\fic h igan. p. 89, 1904. 

8 Lighthouse Point, E. E. W~re. A. C. Lane, Diabase. 4,115 millimeters 
Mnrquette, J. G., XII, from contact. 
Michigan. p. 89, 1904. 

9 Lighthouse Point, E. E. Ware. A. C. Lane, Diabase. 7,600 millimeters 
Marquette, J. G., XII, .from contact. 
Michigan. p. 89, 1904. 

10 Skrainka, Technical. E. Haworth, .. Olivine diabase. 
Madison County, M.o. G . .S. A. R. VIII, 
Missouri. p. 113, 1895 .. 

11 Sugarloaf Hill, I.J. G. Eakins. W. Cross. Diabase. 
Boulder County, U. S. G. S. B. 228, 
Colorado. p. 187' 1904. 

:12 Kullagarden, L. G. Thome. A. Hennig, Kullaite In W. T., p. 441. 
Kullcn, Lunds. Un. Aars., XXXV, (diabase). 
Sweden. No. 5, p. 24, 1899. 

13 Molle, L. G. Thome. A. Hennig, Konga diabase. In W. T., p. 441. 
Kullen, Lunds. Un. Aars., XXXV, 
Sweden. No.5, p. 12, 1889. 

14 Bokebolet, L. G. Thome. A. Hennig, Diabase. In W. T., p. 441. 
Kullcn, Lunds. Un. Aars., XXXV, 
Sweden. No. 5, p. 28, 1899. 

15 Tanga, L. G. Thome. A. Hennig, Olivine diabase. I In W. T., p. 441. 
Kullen, . Lunds. Un. Aars., XXXV, 
Sweden. No. 5, p. 28, 1899. 

16 Karlshamn, H. Santesson. J. C. Moberg, Diabase. In W. T., p. ?35. 
Blek-inge, Scania, Afh. Sv. G. Und., No.158 . 

. Sweden. p. 27, 1896. 

17 St. Sigismund, Not stated. H. v. Foullon, Quartz-hornblende In W. T., p._335. 
'l'yrol. Jb. G. R.-A. Wien, XXXVI, diabase. 

p. 771, 1886. 

18 Leparo, L. Maddalena. L. Maddalena, . Dike rock 
Vicentino, Z. D. G. G., LIX, (diabase). 
Italy. p. 392, 1907. 

19 Loio, · N. W. Slawsky. P: P. Sustchinsky, Metabasite. 
1\inland. Tr. Soc. Nw. St. P., XXXVI, 

(5), p. 36, 1912. 

20 Issatschki Hill, J. Morozewicz. J. Morozewicz, Diabase. 
Poltawa, Mem. C. G. Rus., No.7, 
H.ussiu. p. 32, 1903. 
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DIABASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO I CaO Na20 K20 H20+ H,0-.1 TiO, P20s MnO Inclusive. Sum. Sp.gi·. 

21 52.80 14.60 n. d. 10.25 7.58 10.95 1. 90 0.90 0.25 1. 46 100.69 

A4.IV 

22 51.80 13.77 n. d. 9.80 7.85 ll.21 2.27 0.68 0.50 1. 56 0.06 99.50 

A4. IV 

23 55.25 12.12 8.84 4.91 4.84 8.34 2.08 1.62 1.65 99.65 

A3. III 

24 51.68 13.88 6.59 4.44 7.87 10.99. 2.93 0.81 0.74 99.93 

A3. III 

25 49.78 14.49 0.81 7.46 9.53 13.44 1.71 0.68 1.43 0.05 99.38 

A3. III 

26 76.22 12.55 3.52 n. d. 0.70 0.66 0.08 2.01 3.72 0.32 0.86 trace C02 none 100.64 2.47 

A3. III 

27 53.06 13.67 4.83 9.96 5.31 8.62 3.22 1.29 0.38 0.56 100.90 3.07 

A3. III 
I 

LAMPROPHYRE. 

1 52.29 19.38 4.40 6.00 3.54 7.79 2. 12 4.12 0.95 100.52 

A 3.lli 

2 52.70 15.07 8.41 n. d. 7.23 5.33 3.12 4.81 2.38 1.71 100.76 

A 4. IV 

3 51.32 17.84 4.34 6.70 4.18 9.51 3.01 1.52 1.98 100.50 

A a.m 

4 46.97 12.98 5.59 9.37 8.54 7.95 2.36 1.29 2.64 0.39 trace 0.63 100.57 3.02 .. 
A a.m ' 

5 51.97 8.05 11.66 1.19 15.00 7.21 1.55 1.02 2.25 0. 13 0.14 100. 16 

A a.m 

6 42.49 17.68 5.12 5. 90 5.28 15.81 4.29 2.97 0.38 99.92 

A a.m 

7 44.43 14.45 8.60 3.21 9.08 
'. 

12.73 3.45 3.08 0.40 0.56 99.99 

3. III 
I I 

A 

BASALT. 

1 52.68 14.14 1.95 9.79 6.38 9.38 2.56 0.87 1. 60 0.44 99. 79 2.97 

A a.m 

2 52.42 14.54 1.25 9.84 ,7.33 10.59 2.23 0.49 0.55 0.51 99.75 3.00 

A a.m 

3 53. 13 13.74 1. 08 9.10 8.58 9.47 2.30 1.03 0.90 0.43 99.76 2.96 

A a.m 

4 51.36 16.25 2.14 8.24 7.97 10.2'1 1.54 1. 06 1. 33 0.09 NiO 0.03 100.28 

A a.m 
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DIABASE-Continued. 

No Locality. Analyst. Reference. Rock name. Remarks. 

' 
21 l'i're:nch Guinea. Not stated. Lemoine and Chantard, 

B. Soc. G. Fr., VIII, 
Ophite. 

p. 35, 1908. 

FI·ench Guinea. Not stated. Lemoine and Chantard, Diabase. 
B. Soc. G. Fr., VIII, 

22 

p. 35, 1908. 

23 H.ichmond, Feder. 
Cope Colony. 

E. Cohen, Quartz diabase. In W. T., p. 245. 
N . .J.B.B.,V, 
p. 240, 1887. 

Colesburg, Griclmore and E. Cohen, Olivine diabase. In W. T., p. 325. 
Cape Colony. Halberstadt. N.J. B. B., V, 

24 

p. 233, 1887. 

l:lammong Ommang, Lindstrom. Lindstrom, Olivine diabase. In W. T., p. 445. 
Siberia. Ref., N . .T., 1885, I, 

25 

p. 430. 

Leonora, C. C. Williams. C. F. V. Jackson. Green.stone. Altered. 
'\'estern Australia. W .. Aust. G. S. B.13, 

2G 

I 
p. 19, 1904. 

Udandurra Creek, E. S. Simp~on. E. S. Simpson, Diabase. Not in W. T. 
Northampton, W. Aust. G. S. A. R. (1897), 
Western Australia. p. 48, 1898. 

27 

LAMPROPHYRE. 

1 Swastika Area, Not stated. E. L. Bruce, Augit~ 
Ontario. Rep. Bur. Min. Ont., XXI, . lamprophyre. 

p. 263, 1912. 

2 Weiler, G. Linck. G. Linck, Minette. In W. T., p. 397. 
near Weissenburg, Ahh. G. Kt. Els. Loth., III 
Elsass. (I), p. 55, 1884. 

3 .Luciherg, 
Odenwald. 

F. Kutscher. C. Chelius, 
Nb. Ver. Erdk. (4), XIII, 
p. 10, 1892~ 

Luciite. In W. T., p. 291. 

4 Stud en~, Not stated. H. L. Barvir, Malchite. 
Enlo, Ref., N . .J., 1904, I, 
Bohemia. p. 49. 

5 Gross, K. Emszt. K. Emszt, Hornblende 3 decimals. 
Httngary. J"Q. Ung. G. A. (1903), kersantite. Iron oxides? 

p. 324, 1905. 

6 San Jos6, G: I. Finlay. G. I. Finlay, Camptonite. 
Tamaulipas, Ann. N.Y. Ac. Sci., XIV, 
Mexico. p. 289, 1904. 

7 Zakharovka River, Not stated. 
Jenissei District, 

A. Meister, . Ca:rp.ptonite. 
Reg. Aur. Sib., IX, 

Siberia. p. 307, 1910. 

BASALT. 

l Mount Holyoke, G. W. Hawes. G. W. Hawes, Dolerite. Notin W. T. 
l\1:assachusetts. A. J. S., IX, 

p. 186, 1875. 

2 Wintergreen J.,ake, G. W. Hawes. G. W. Hawes, Dolerite. Not in W. T. 
New Haven, A. J. S., IX, 
Connecticut. p. 189, 1875. 

3 Jersey City, G. W. Hawes. G. W. Hawes, Dolerite. Not in W. T. 
New Jersey. A . .T. S., IX, 

p. 187, 1875. 

4 Watchung Mountain, L. G. Eakins. J. P. Iddings, Basalt. In W. T., p. 331. 
Ora.nlj-e, U. S. G. S. B. 150, 
New ersey. p. 255, 1898 .. 
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BASALT -Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 , K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr.l 
------------------·------

5 55.89 20.01 i.77 4.72· 4.57 8.12 2.66 2.29 0.19 0.06 100.28 

A3. III 

6 ' 51.08 15.55 7.71 8.55 4.48 9.00 3.29 0.53 0.04 1~0.23 

A3. III 

7 56.54 14.75 n.d. 9.29 6.51 7.80 . 2.07 2.96 0.55 0.29 100.76 

A4. IV 

8 47.30. 18.27 2.24 6.95 6.78 7.95 5.99 1. 00 0.07 (1. 47) 1. 61 99.63 

A3. III 

9 45.11 17.41 12.55 0.20 4.19 9.10 3.1& 1. 89 1. 86 3.34 0.87 0.20 SO a 0.04 99.97 
BaO 0.08 

A3. III 

10 52.60 14.17 11.38 n.d. 6.37 9.17 2.90 1. 06 2.08 0.57 100.30 

A4. IV 

11 53.78 14.22 9.66 n. d. 7.12 7-.44 3.11 0.89 1. 73 2.22 100.46 
I 

A4. IV 

12 50.22 15.31 4.87 6.54 7.13 8.72 3.02 1.68 2.78 0.54 Cl 0.10 100.91 2.92 

A3. III 

13 49.55 14.97 4.78 6. 90 7.36 8.57 3.47 2;27. 2 .. 09 99.96 2.91 

A3. III 

14 46.14 13.10 10.56. n.d. 12.55 9.97 2.61 2.02 1.02 1.07 1.46 trace C02 trace 100.50 

A3. III 
I 

15 45.80 13.41 6.89 5.69 12.82 9.91 3.57 1. 41 0.46 99.96 

A3. III 

16 43.63 14.14 7.72 4.96 9.73 11.83 2:84 1.45 3.22 trace 0.94 100.46 2.934 

A3.IU 

17' 41.58 16.96 8.06 4.61 10.76 11.12 4.23 1.23 1.74 trace 0.41 100.70 3.PO 

A3. III 

18 42.71 16.03 .9.31 1.83 10.44 14.70 2.71 0.24 2~78 100.75 

A3. III 

19 45.52 14.02 8.21 6.64 8.01 13.77 2.60 1.12 0.82 100.71 

A3. III 

20 48.48 17.52 2.06 8. 73. 7.11 12.04 2.42 0.96 1.01 100.33 
I 

A3. III 

21 47.96 17.22 6.41 5.21 7.40 12.04 2.53 0.85 0.78 100. 40 

A3. Ill 

22 47.68 16.67 6.82 4.56 7.66 12. 23 3.01 0. 72 0. 80 100. 15 

A3. Ill 

23 51.79 11.36 11.99 n. d. 13.47 8.37 1.99 0.64 0. 16 0.13 0.87 0.28 0.24 SO a 0.18 101:07 

A3. III 

24 48. 70 11.51 17.,95 n. d. 6.23 10.05 2.80 0. 40 0.46 0. 13 1.67 trace 0.27 SO a 0.53 100.71 
Insol. 0. 01 

A3. III 
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BASALT-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

5 Mount Pitt, R. W. Woodward. A. B. Emmons, Basalt. Notin W. T. 
Oregon. B. Cal. Ac. Sd., I, 

·p. 234, 1885. 

6 Dalles, H. W. Muthmann. K. Oebbeke, · Basalt. In W. T., p. 327. 
Columbia River, N.J., 1885, I, 
Oregon. p. 226. 

7 Basalt Peak1 
E. Hart. A. Hague, Basalt. Not in w.·T. 

]~ureka District, U. S. G. S. Mon. 20, 
Nevada. p. 264, 1892. 

8 Pedregal, Tlalpam, P. Krais. H. Lenk in Felix and Lenk, Basalt. In W. T., p. 303. 
noa.r Mexico, Btr. G. Mex., I, 
Mexico: p. 103, 1890. 

9 Louchad.iere, P. Holland. Dickson and Holland, Lava (basalt?). Notin W. T. 
Puy de Dome, Pr. Liv. G. Soc., VIII, 
Auvergne. p. 412, 1899. 

10 H.eichshofen, G. Linck. G. Linck, Basalt. In W. T., p. 449. 
Vogeseu. Mt. G. Unt. Els., I, 

p. 52, 1888. 

11 Schi ffen berg, A. Streng. A. Streng, Anamesite. In W. T., p. 451. 
Giessen, Ber. Oberh. Ges., XXIX, 
Hesse. p. 99, 1893. 

12 EisenberO' H. Wolff. K. Oebekke, Basalt. In W. T., p. 323. 
Kntill District, Jb. Pr. G. L.-A. (1888), 
:II esse. p. 395, 1889. 

13 Hohebaum, H. Wolff. K. Oebekke, Basalt. In W. T., p. 323. 
Lottersberg, Jb. Pr. G. L.-A. '(1888), 

0 

Hesse. p. 397, 1889. 

14 Stempel, F. W. Kuester. 
near Marburg, 
Hes.se N assa.u. 

M. Bauer, 
N.J., 1891, II, 

Basalt. In W. T., p. 449. 

p. 159. 

15 Wostray, J. Hanaman. J. Hanaman, Basalt. 
near )f.illeschau, Arch. Landf. Bohm., VII, 
Bohemia. No.3, p. 69, 1890. · 

16 Bachelsdorf, R. Pfohl. J. E. Hibsch, Basalt. In W. T., p. 345. 
near Tetschen, T. M. P. M., XV, 
Bohemia. p. 247, 1896~ 

17 Bachelsdorf, R. Pfohl. J. E. Hibsch, Basalt. In W. T., p. 345. 
near Tetschen, T. M. P.M., XV, 
Bohemia. p. 247, 1896. 

18 Burberg, J. M. Clements. J. M. Clements, Basalt. In W. T., p. 347. 
nen.r Karlsbad, Jb. G. R.-A. Wien, XL, 
Bohemia. p. 345, 1890. 

19 Sete Cidades, R. Reinisch. R. Reinisch, Basalt. 
Sao Miguel, D. Suclp. Exp., II (7), 
Azores. p. 662, 1912. 

20 2,414 meters deep, R. Reinisch. R. Reinisch, Basalt. Dredged block. 
114 sea miles northeast of D. Tiefs. Exp., X (3), Cf. No.151, 
New Amsterdam Island. p. 73, 1908. II.5.4.4. 

21 New Amsterdam Island. R. Reinisch. R. Reinisch, Basalt. 
I D. Suclp. Exp., II (5), 

p. 391, 1909. . 

22 Landing Place, R. Reinisch. R. Reinisch, Basalt. 
New Amsterdam Island. D. Tiefs. Exp., X (3), 

p. 73, 1908. 

23 Doclbettadahalli, Not stated. E. W. Wetherell, Enstatite dolerite. 
Yelahanka, Mysore, Mys. G. Dep., Mem. 2, 
India. p. 65, 1905? 

24 Nundyclroog Mine, E. W. Wetherell. E. W. Wetherell, Dolerite. 
Mysore,. Mys. G. Dep., Mem. 2, 
India. p. 54, 1905? 
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No. 

25 

A3. III 

26 

A3.ill 

27 

A3. III 

28 

A3. III 

29 

A3. JII 

30 

A3. ill 

31 

A3. III 

32 

B3. IV 

33 

B3. IV 

34 

A3.ill 

35 

B3. IV 

36 

A3. III 

37 

A3.ill 

38 

A?a. m 

39 

A3. III 

40 

A3. III 

41 

A3. III 

42 

A3. III 

-
Si02 Al20 3 

----
50. 54 19.80 

45.47 17.63 

48.67 18.21 

)48 .. 60 17.87 

48.40 13,05 

47.68 17.90 

45.89 17. 17 

45.39 9.61 

44.84 11.92 

50. 16 17.97 

49.97 11.68 

55.75 15.03 

45.85 13. 10 

49.75 15. 25 

43.15 15.45 

41.95 13.40 

45.61 15. 70 

45.65 14. 10 

Fe20 3 FeO 

----
6.45 3. 70 

8. 16 2.25 

1. 27 8.56 

6.20 5.76 

9.02 7.33 

4.48 9.05 

2.60 11.77 

9.27 8.48 

9. 12 8.54 
. 

2.23 6.25 

2.45 10.60 

14. 76 n. d. 
~ 

14.94 n. d. 

12.67 n. d. 

·14. 85 n. d. 

15. 75 n. d. 

13.46 n. d. 

13.95 n. ci. 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

BASALT-Continued. 

MgO CaO Na20 K 20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

----------------
3. 11 11. 75 3.49 1. 15 0.36 100.35 2.819 

8.27 13.04 3.60 0.93 0.99 100.34 2.732 

9.91 9.80 2.44 0. 23, 0.86 C02 0.05 100.00 2.744 
' 

4.32 9.11 4 .. 66 2.06 1.78 100.36 2.77 

7.26 8.30 3.50 0.57 2.84 100. 27 

8. 71 5.65 2.35 2.68 .1.16 Cl 0.20 99.86 

5.80 10.05 3.60 1. 54 1. 20 99.63 

10.69 9.25 3.14 0.55 2.81 99.19 ? 

/ 

10.34 9. 23 1. 43 0.68 3.04 99.14 
I 

4. 70 11.85 3.50 2.80 none trace trace 0.30 100.66 

12.84 11: 20 1.60 0.25 n. d. 0.33 trace 100.92 

0.54 4.30 5.90 2.23 0~11 0.75 0.77 0.20 100.34 

6.69 9.92 3.45 2.02 0:20 4.10 0.11 0.09 100.56 

1.33 5.65 7.57 1.61 1.15 3.75 0.60 99.33 

7. 10 8. 80 4.10 1.25 1.13 3.44 1.08 0.13 100.48 

5.58 9.10 7.74 1.56 0.36 2.25 2.55 0.25 100.49 

4.84 6.34 5. 06 2.67 2.34 3.48 trace 99.50 

7.02 9. 10 3.82 1.01 1.30 3.70 0.52 0.08 100.26 . 
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BASALT-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

25 Sago Volca~10, A. Clausnitzer. R. D. M. Verbeek, Basalt. Not in W. T. 
umatra. Sum. Westk., 

p. 516, 1883. 

26 Koeliet :Manias Volcano, A. Clausnitzer. R. D. M. Verbeek, Basalt. Not in W. T. 
Sumatra. Sum. Westk., 

p. 516, 1883. 

27 Paerata, J. S. Maclaurin. J. S. Maclaurin, Basalt. 
New Zealand. N. Z. G. S. A. R. 41, 

p. 23, 1908. 

28 Dyers Pass, R. Speight. R. Speight, Dolerite. In W. T., p. 301. 
Canterbury, Tr. N. Z. Inst., XXVI, 
New Zealand. f>· 409, 1894. 

29 Mount Charles, P. Marshall. P. Marshall, Dolerite. 
Dunedin, Q. J. G. S., LXII, 
New Zealand. p. 410, 1906. 

30 Mount Cargill, J. A. Bartrum. J. A. Bartrum, Basalt. 
Dunedin, Tr. N. Z.\Inst., XLIV, 
New Zealand. p. 176, 1912. 

31 Mount Holmes, · J. A. Bartrum. J. A. Bartrum, Basalt. 
Dunedin, Tr. N. Z. Inst., XLIV, 
New Zealand. p. 175, 1912. 

32 Pabanui, P. Marshall. P. Marshall, Dolerite. 
· uned.in, Q. J. G. S., LXII, 
New Zealand. p. 410, 1906. 

33 PaDantLi, P. Marshall. P. Marshall, Dolerite. 
: tmedin, Q. J. G. S., LXII, 
New Zealand. p. 410, 1906. 

34 Kilauea, 0. Silvestri. 0. Silvestri, Augite andesite. In W. T., p. 301. 
:Hawaii, B. C. G. It., XIX, 
Hawaiian Islands. p. 191, 1888. 

35 Lat. 32° 36'S., Sipoez. Murray and Renard, Volcanic glass. Dredged block-
Long: 137° 43' W., Challenger Rep., Deep Sea 
South Pacific Ocean. Dep., p. 307, 1891. 

3G Cnmp Cove, B. C. Aston. B. C. Aston, Basalt. 
Aucklnncl Island. Subant. Islcls., II, 

p. 768, 1909. 

37 Camp Cove, B. C. Aston. B. C. Aston, Basalt. Cf. No. 42. 
Auckland Island. Subant. Islds., II, 

p. 768, 1909. 

38 Perseverance Harbor, B. C. Aston. B. C. Aston, Basalt. Sum low. 
Campbell Island. Subant. Islds., II, 

p. 767, 1909. 

39 Ant:ipodes Island. B. C. Aston. B. C. Aston, Basalt. 
Subant. Islds., II, 
p. 763, 1909. 

40 Antipodes Island. B. C. Aston. B. C. Aston, Basalt scoria. 
Subant. Islds., II, 
p. 763, 1909. 

41 Possession Island, G. T. Prior. ·G. T. Prior, Basalt. 
Victoria Land, Min. Mag., XII, 
Antarctica. p. 80, 1899. 

' 

42 Enderbh Island, B. C. Aston. B. C. Aston, Basalt. Cf. No. 37. 
Auck and Islands. Subant. Islcls, II, 

p. 769, 1909. 
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NEPHELITE SYENITE. 

I " 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

....--- --------------------- --
1 55.64 19.81 n. d. 3.90 0.95 2.86 8. 21 4. 60 3. 14 0.35 0. 10 99.56 

A4. IV 

2 55.59 23.55 n. d. 3.28 0.78 1.87 8.05 5.04 1.21 0.45 99.82 

A4. IV 

3 59. 70 18.85 4.85 n. d. 0.68 1.34 6.29 5.97 1.88 99.56 2.557 

A4. IV 

4 59.23 19.98 4.72 n. d. 1. 10 2.41 5.47 5.76 1. 38 100.05 2.521 

A4. IV 

5 59.62 18.67 5.07 n. d. 0.84 1. 80 6.95 5.65 0.80 Li20 trace 99.40 

A4. IV 

6 58. 74 20. 85 4.15 n. d. 0.22 0.36 9.72 4.23 1. 82 100.09 

A4. IV 

7 56.06 20. 10 3.82 n. d. 0. 83 2.53 7.50 8.78 1.18 100.80 

A4. IV 

8 53. 10 22.50 5. 10 n. d. 0. 15 2.15 8.49 6.48 1. 65 100.43 

A4.1.V 

9 52. 75 22.55 3.65 n. d. 0.15 1. 85 8. 10 7.05 3.60 99. 70 

A4. IV 

10 44. 85 17. 10 10.06 2.71 0.39 14.00 1.67 6.92 1.66 trace trace trace 99.36 

A3..lll 

11 56.71 22.49 3.40 n. d. 1. 19 2.22 7.37 5. 87 0.45 99. 70 

A4. IV .. 

12 54. 85 18.33 6.96 n. d. 1. 06 1.32 11.43 3. 16 1. 06 1.44 0.89 100. 50 

A3. Ill 

13 53.54 22.52 3. 50 n. d. 0.43 3.01 5.26 8.00 3.30 0.34 100.70 

A4. IV 

14 38.97 12.44 14.48 1. 34 6.28 9.27 4.38 2.44 3.50 4.63 2. 18 99.91 2.90 

A3. Ill 
I 

PHONOLITE. 

1 54.07 21. 67 3.55 n. d. I o. 36 0.36 8.91 4. 76 5.44 0.15 99. 27 

4. IV A 

2 51. 35 20. 21 4 .. 90 n. d. 1.53 5.75 4.43 6.68 0. 80 0.28 SOa 0.04 100.04 
NaCI 0.06 

A 3. Ill FeS2 4. 01 

3 44.50 22. 96 6.84 n. d. 1.65 8.65 6.70 4. 83 2.06 1. 40 99.59 

A4. IV 

4 59.23 21. 10 n. d. 4.13 0.47 0.64 8. 67 4.49 1. 18 0. 10 100.01 

A 4. IV 

5 56.34 21.06 n. d. 4. 21 0. 71 3.34 9.27 4. 08 0. 90 0.07 99.98 

A 4. IV 
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NEPHELITE-SYENITE. 

No Locality. Analyst. Reference. Rock name. Remarks. . 
-- ... -

Stmgeou Luke, A. G. Burrows. w. G. Miller X Nephelite 
Ontat"io. A. G., XX II, syenite. 

p. 185, 1903. 

]. 

Port c'Jaldwell, E. L. C. Foster. H. L. Kerr, Nephelite 
Ontario. Rep. Bur. Min. Out., XIX syenite. 

(I), p. 209, 1910. 

2 

li'omche Mountain, W. A. Noyes. J. F. Williams, Nephelite In W. T., p.195. 
near Little H.ock, Ig. R. Ark., syenite. 
Arkansas. p .. 81, 1891. 

3 

Fourche :Mountain, W. A. Noyes. J. F. ·williams, Nephelite In W. T., p.199. 
near Little Hock, Ig. R. Ark., syenite. 
Arkansas. p. 88, 1891. 

4 

Saline County, W. A: Noyes. J. F. \\T illiams, Nephelite In W. T., p. 197. 
Arkansas. Ig. R. Ark., syenite. 

p. 135, 1891. .. 
5 

Saline County, W. A. Noyes. J. F. ·williams, Nephelite In W. T., p. 207. 
Arkansas. Ig. R. Ark., syenite. 

p. 139, 1891. 

G. 

Sena de Tingua, E. Russak. E. Russak, Foyaite. In W. T., p. 295. 
Bntz.il. N.J., 1892, II, 

p. 146. 

7 

I 
Pocos de Caldas, J. Machado. J. Machado, Nephelite In\V.T.,p.2ll. 

Mi JUts Gentes, T. M. P.M., IX, syenite. 
Bt·n.zil. p. 345, 1888. 

8 

Pocos de Caldas, J. Machado. J. Machado, Nephelite In W. T., p. 211. 
~fi.nas Gentes, T. M.P. M., IX, syenite. 
Brazil. p. 334, 1888. 

9 

Croc-na-Soaine, Not stated. J. Shand, Borolanite. 
Sutherland, N.J. B. B., XXII, 
Scotland. p. 441, 1906. 

10 

Bratholmen, 'G. Forsberg. · W. C. Brogger, Ditroite. In W. T., p. 213. 
Norway. Z. K., XVI, 

11 

p. 38, 1890. 

.Angwunclas, W. BC1"ghell. W. Ramsa)t Lujaurite . Not in W. T. 
Lujavr-Urt, Kola, Fennia, .. rv, No. 2, 
]!'.inhtnd. p. 16, 1898. 

12 

Harbour Cone, ·D. R. Waters. P. Marshall, Hornblende 
Dunedin, Q. J. G. S., LXII, ' foyaite. 
New Zealand. p. 392, 1906. 

13 

l\Jich elsberg, G. Latterman. W. Freudenberg, Shonkiui te. Iron oxides ... 
Katzen b uckel, Mt. Bad. G. L.-A .. VIII, 
Odenwald. p. 267, 1907. 

PHONOLITE. 

1 Near Hot Springs, W. A. Noyes. J. F. Williams, Tinguaite. In \V. 'r., p. 209. 
Arkansas. Ig. R. Ark., 

p. 370, 1891. 

2 .Magnet Cove, W . .A.. Noyes. J. F. Williams, Nephelite InW. T., p. 297. 
Arkansa.s. Ig. R. Ark., felsite. 

p .. 263, 1891. 

3 Magnet Cove, W. A. Noyes. J. F. Williams, Nephelite In W. T., p. 403. 
Arkansas. Ig. R. Ark.; porphyry. 

p. 261, 1891. 

4 Sc~aw Creek, Flintermann. J. D. Irving, 'l'inguaite. In \V. T., p. 209. 
lack Hills, . Ann. N.Y. Ac. Sci., XII, 

South Dakota. p. 272, 1899. 

5 S~ uaw Creek, Flintermann. J.D. Irving, Phonolite. In W. T., p. 403.· 
3lack Hills, Ann. N. Y. Ac. Sci., XII, 

South Dakota. p. 272, 1899. 
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PHONOLITE-Continued. 

Si02 Al 20 3 'Fe20 3 FeO MgO CaO 
. I 

K20 H:P+ H20- Ti02 No. Na20 · P20s MnO Inclusive. Sum. Sp.gr. 

----------,-------·----

6 57.88 20. 46 n. d. 3.77 0.28 0.76 8. 74 5:11 2.55 0. 17 99. 72 

A4. IV 

7 58.59 20. 77 n. d. 4.35 0.46 1.46 8. 17 4:.80 0.92 0.09 99.61 

A4. IV 

8 57.21 18.67 n. d. 3.41 1.10 3.07 6.62 4.92 3.61 1. 01 99.62 

A4. IV 

9 56. 94. 21.03 n. d. 3.41 0.33 1. 93 9.05 4.66 2.15 0.39 99.89 

A4. IV 

10 56. 57 20. 74 n. d. 5.66 0.23 1. 05 9.36 4.49 1.49 1.11 99. 70 

A4. IV 

11 55.94 20.91 n. d. 4.50 0.42 1.73 8.87 5.44 2.43 0.31 100."55 

A4. IV 

12 55.60 19.71 n. d. . 5. 49 0.86 1.69 8.60 4.88 2.89 0. 34 I 100.06 

A4. IV 

13 
.. 

55.62 20.46 n. d. 4.06 0.62 1.91 7.64 4.38 4. 22' 0.57 99.48 

A4. IV 

o 10 1 14 55. 73 20.06 n. d. 4.23 1.30 2.18 5.60 7.49 3.32 0. 10 100.11 2.557 

A4. IV 

15 58. 24 20.45 3.51 n. d. 0.38 1.27 8. 76 5. 87 1.52 trace SOa trace 100.39 
Cl 0.09 

A 4. IV 
i 

NEPHELITE TEPHRITE, ETC. 

1 46.67 15.90 3.20 7.04 10.17 9.15 3.20 2.54 1. 64 0.64 trace SOa trace 100.26 2.888 
Cl 0.11 

A3. III 

2 48.41 16.24 4.89 6.41 7.25 9.38 3.23 2.33 2. 11 trace 100.25 

A3. III 

3 44. 25 19.26 5.83 6.63 6.98 9,15 1 4.43 1. 00 . 3. 30 trace 100.83 

A3. III 

4 44.81 15.35 3.37 6. 69 12. 77 9.83 3.03 1.69 2. 13 0.48 Cl 0.16 100.31 2.98 . 
B3. IV 

5 44.89 18.43 1. 27 7.86 9.07 9. 80 3.06 1. 81 2. 29 1.34 99.82 2. 50 

B3. IV 

6 41. 67 11.39 4. 81 9.72 12.37 11. 23 3. 57 1.06 2.57 1.39 99.78 2.'42 
0 

B3. IV . 

7 39. 90 10.02 12.88 4.09 14. 84 13.28 2. 48 1. 77 0.52 ~race 0.82 trace 100.60 3. 19 

A3. Ill 

8 39. 94 14. 75 7.68 4. 76 12. 14 15.37 2. 90 1. 46 1. 84 100.84 3.09 

A3. III 

9 44.66 15.42 14.40 n. d. 5. 20 9. 21 2.44 . 1. 02 1.56 6. 60 100.51 
, 

A 4. IV 
) 
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PHONOLITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

6 Calamity Gulch, Flintermann. J.D. Irving, Phonolite. Iri W. T., p. 209. 
· Black Hills, Ann. N.Y. Ac. Sci., XII,· 

South Dakota. p. 272, 1899. 

7 Bald 1\founta.in, ' Flin termann. J.D. Irving, Phonolite. InW. T., p. 209. 
Black Hills, Ann. N.Y. Ac. Sci.; XII, 
South Dakota. p. 272, 1899. 

8 Whitetail Gulch, Flintermann. J. D. Irving, Phonolite. In W. T., p. 201. 
Black Hills, Ann. N.Y. Ac. Sci., XII, 
South Dakota. p. 272, 1899. 

9 R:1f5geci '.r<?R Mountain, F. C. Smith. J.D. irving, Phonolite. In W. T., p. 209. 
Black 1:.1.1 ls, Ann. N. Y. Ac. Sci., XII, 
South Dakota. p. 272, 1899. 

10 Annie Creek, Flin termann. J.D. Irving, Phonolite. In W. T., p. 209. 
Black Hills, Ann. N.Y. Ac. Sci., XII, 
South Dakota. p. 272, 1899. 

n Annie Creek, Flin term ann. J.D. Irving, Phonolite. In W. T., p. 209. 
Black Hille, Ann. N. Y. Ac. Sci., XII, 
South Da.kota. p. 272, 1899. 

12 Annie Creek, .. Flintermann. J. D. Irving, Phonolite. I In vV. T., p. 403. 
Black l.Iills, Ann. N.Y. Ac. Sci., XII, 
South Dakota. p. 27~, 1899. 

]3 Preston, Flintermann. J. D. Irving, . Ting~aite. In W. T .. p. 213. 
Black Hills, Ann. N.Y. Ac. Sci., XII, 
South Da.kota. p. 272, 1899. 

14 Homestake :Mine, \V. J. Sharwoocl. W. J. Sharwood, "Green rock" 
Lead, Ec. G., VI, ( tinguai te). 
South Dakota. p. 731, 1911. 

15 Lindig, Not stated. K. v. GUmbel, Phonolite. Not in W. '1.'. 
AschaiTenburg, G. v. Bay., II, 
Spessart, Bavaria. p. 637' 1894. 

NEPHELITE T~PHRITE, ETC. 

1 Elkhead Mountain, L. G. Eakins. W. Cross Nephelite 

I 
Itoutt County, U.S. G. S. B. 228, tephrite. 
Colorado. p. 187' 1904. 

2 Der Sitbbel, Krauss. K. Oebbeke, Nephelite In W. T., p. 323. 
Hesse. .Jb. Pr. G. L.-A. (1888), basanite. 

p. 410, 1889. 

3 Krotenkopf, Krauss. K. Oebbeke, Nephelite In W. T., p. 301. 
Hesse. Jq. Pr. G. L.-A. (1888), basanite. 

p. 406, 1889. 

4 Steller's Kuppe, H. Wolff. K. Oebbeke, Nephelite 3 decimals. 
Kn Ull District, Jb. Pr. G. L.-A. (1888), basanite. In W. T., p. 345. 
Hesse. p. 402, 1889. 

5 Rim berg, H. Wolff. H. Wolff, Basanite. 3 decimals. 
Kn i.ill District, Sb. Ph. Ges. Erl., XXII, Al20 3 and MgO? 
Hesse. p. 135, 1890. Notin W. T. 

6 Dohnberg, . H. Wolff. H. Wolff, Nephelite 3 decimals . 
n. Oberaula, Sb. Ph. Ges. Erl., XXII, basalt. In W. T., :p. 351. 
Kn Ull District, p. 137, 1890. 
Hesse. 

7 Lobauer Berg, J. Stock. J. Stock, Nephelite In W. T., p. 359. 
Sa.x.ony. · T. M. P.M., IX, basalt. 

p. 433, 1888. 

8 Scheft, R. Reinisch. R. Reinisch, Nephelite 
Erzgebirge, N.J. B. B., XXIII, basalt. 
Bohemia .. p. 495, 1907. 

: 

9 Fagasa, Hobein. M. Weber, Nephelite 
Tutuila, Ab. Bay. Ak. Vl., XXIV, basanite. 
Samoa. p. 301, 1909. 

! 
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LEUCITE ROCKS. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO 'Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

----------------------
1 50. 96 .. 19.67 7.76 n. d. 0.36 4.38 7. 96 6.77 1.38 0.52 SOa trace 100.01 

Cl 0.25 

A3. III 

2 55.06 23.29 3. 29 n. d. trace 1. 46 6.76 8. 86 1.08 99.80 

A4. IV 

3 52. 16 20. 14 6.45 n. d. 1.54 "1:.64 5. 73 8. 12 1. 39 trace trace C02 trf'.ce 100.17 
SO a trace 
Cl trace 

A4. IV 

4 53.45 21.28 4.08 n. d. 0.18 1. 30 8.37 5.98 I 5. 20 SO a 0.17 99.95 
Cl trace 

A4. IV 

5 53. 80 19. 10 6.40 n. d. 1. 50 7. 16 1.94 6. IO 2. 12 0.37 0. 16 0.45 SO a 0.51 99.61 

A3. III 

6 48.91 10:58 n. d. 12.38 7.64 10.64 3.62 ·2. 68 n. d. 2.96 0.38 SOa ' 0.21 100.60 

A3. III 

7 50.08 15.48 '2.16 '5.04 4.65 5.51 2.62 14.37 n. d. 99.91 

A3. III 

8 47. 77 8. 18 4.20 6. 13 12.03 14.15 0.61 7.53 n. d. 100.60 

A3. III 
I 

LIMBURGITE. 

1 41.05 14.70 12.49 7.00 6. 18 11.19 4.72 0.93 . 2. 23 100.49 2.967 
I 

A 3.ill 

2 41.69 14. 85 10.39 5.43 9.84 11.20 3.71 1.05 1.06 99.32 2.851 

A 3. III 

I 

PYROXENITE, ETC. 

1 42.68 18.36 5. 27 7.02 12. 89 10.05 1. 69 I 0.51 1.25 99.80 

A 3. III 

2 47.29 16.93 1.58 2.67 21.01 8.56 1.17 0.39 0.29 99.89 

3. III 

I 

47.09 16.99 1.62 3.60 19. 92 9.20 0.50 0.25 0.83 100.00 

A 

3 

A 3.ill 

4 44.38 17.60 1.42 3.91 15. 14 16.03 0.78 o: 15· 0.59 100.00 

A3. III 

5 42.32 15. 41, 2.69 5.96 19.·25 11.97 1. 04 0.24 1.23 100. 11 

A3.m 
I 

6 38. 95" 19.80 3. 01 4.54 16.42 12.05 0.89 0.37 3.36 99.39 
-

A 3.m 

7 38.58 20.42 7.60 5.'91 12.93 9.43 2.29 -1. 39 1. 25 99.80 
' I 

A 3.m 



INCOMPLETE, ANALYSES OF FRESH ROCKS. 781 

LEUCITE ROCKS. 

No, Locality. Analyst. Reference. Rock name. 
r 

Remarks. 

1 Diamond J o Quarry, \V. A. Noyes. J. F. Williams, Leucite syenite In W. T., p. 405. 
l\{agnet Cove, Ig. R. Ark., (arkite). 
Arkansas. p. 276, 1891. 

2 Sena de Tingua, E. Russak. E. Russak, Leu cite In W. T., p. 207. 
Brazil. N.J., II, tinguaite. 

p. 146, 1892. 

3 l?ocos de CaMas, F. W. Dafert. E. EI. ussak, Leucitophyre. In W. T., p. 303. 
.Minas Gentes, N.J., II, 
Brazil. p. 149, _1892. 

4 Engeler Ko}f, K. Busz. K. Busz, Leu cite In W. T., p. 211. 
nettr Lnac 1er See, Vh. Nh. Ver. Bonn., XLVIII, phonolite. 
Itheinhtnd. p. 236, 1891. 

5 Tnbellnrio, A. Galdicri. A. Galdieri, Hauyne-leucite 
Monte Mnttone, Itend. Ac. Sci. Nap., XIX, phonol~te. 
ltoccn Monfinn, . p. 111, 1913. 
Itnly. 

G Namlagira, 0. Hauser. 0. Hauser, Leu cite 
Lake Kivu District, D. Zent. 'Af. Exp., I, .basanite. 
German East Africa. p. 50, 1912. 

7 Gaussber~, R. Heinisch. It. Reinisch, Augite-leucite In leucite 
Kaiser Vilhelm Land, D. Sudp. Exp., II nodule. basalt. 
Antttrctica. (1), p. 84, 1906. 

8 Gaussber~, R. Reinisch. R. Reinisch, Olivine-leucite In leucite 
Kaiset· Vilhelm Land, D. Sudp. Exp., II (1), augite nodule. basalt. 
Antarctica. p. 84, 1906. 

LIMBUB.GITE. 

l Kleinostheim, Stohr. H. ~iicking, Limburgite. Not in W. T. 
Spessart, A h. Pr. G. L.-A., XII, 
Bavaria. p. 212, 1892. 

2 Doloy Nor, P. Venukoff. P. Venukoff, Limburgite. 
Manchuria. B. Soc. Belg. G., II, 

p. 446, 1888. 

PYROXENITE, ETC. 

l Escourgeat, Pisani. A. Lacroix, Ariegite. In W. T., p. 335. 
Pyrenees. Cong. G. Int., VIII, C. R., 

p. 833, 1901. 

2 Etang de Lherz, Pisani. A. Lacroix, Ariegite. In W. T., p. a3fi. 
Pyrenees. Cong. G. Int., C. R., VIII, 

p. 833, 1901. 

3 Etang de Lherz, 
Pyrenees. 

Pisani. A. Lacroix, 
Cong. G. Int., VIII, C. R., 

Ariegite. In W. T., p. ~37. 

p. 833, 1901. 

4 Etang de Lherz, 
Pyrenees. 

Pisani. A. Lacroix, 
Cong. G. Int., VIII, C. R., 

Ariegite. In W. T., p. 337. 

p. 832, 1901. 

5 Etttng de Lherz, Pisani. A. Lacroix, Ariegite. In W. T., p. 339. 
Pyrenees. Cong. G. Int., VIII, C. R., 

p. 833, 1901. 

6 Etang de Lherz, 
Pyrenees. 

Pisani. A. Lacroix, 
Cong. G. Int., VIII, C. R., 

Ariegite. In W. T., p. 339. 

p. 833, 1901. 

7 Lherz, Pisani. A. Lacroix, Ariegite. In W. T., p. 347. 
Pyrenees. Cong. G. Int., VIII, C. R., 

p. 833, 1901. 
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' PYROXENITE, ETC.-Continued. 

No. Si02 AI20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inchisive. Sum. Sp.gr. 

--- --- ---------- --- --·~· .. - ------

8 46.56 13.04 2.83 9.92 15.31 10.10 1.13 0.45 0.42 trace 0.25 0. 16 s trace 100. 17 

A 3.ID 

9 43.85 9.07 n. d. 10.75 23.40 7.90 1. 30. 0.54 1.62 1. 88 0.38 100.69 

A 3. III 

IRON ORES, ETC. 

1 9.40 7.18 52.93 21.65 1.62 6.00 n. d. n. d. 0.20 n. d. 0.33 0.20 SOa 0.12 99.69 s 0.05 
Cu 

A3. III 
0.01 

-
2 4.24 3.45 43.34 18.61 0.66 5.48 0.15 0.45 1.62 0.51 16.48 4.98 0. 12 C02 trace 100.24 

Cl trace 
]' 0. 26 

B2.ID s trace 
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PYROXENITE, ETC.-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

-
8 Schollschitz, v. Jphn. v. John and Suess, Hornblendite. 

Brunn, Jb. G. R.-A. Wien., LVIII, 
Moravia. p. 249, 1908. 

9 P~Fen?<? Valley, Pisani. A. Lacroix Feldspathic 
.. ahttt, B. Soc. G. Fr., X, picrite. 
Society Islands. p. 119, 1910. 

IRON ORES, ETC. 

1 Gorob lagodat, 
Ural Mountains. 

D. J. Mendeleieff. Cited in Beck and Weed, Iron ore. In syenite. 
Ore Deposits, I, 
p. 19, 1905. 

2 Lovingston, W. M. Thornton. Watson and Taber, Biotite CaO low or 
Nelson County, Va. G. S. B. III, A, nelsonite. P20 5 high. 
Virginia. p. 125, 1913. 

• 
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GRANITE. 

No. Si02 Al20 3 Fe20 3 · FeO MgO CaO Na20 K20 H20+ H20- Ti02 ~ ,0, I MnO I Inclusive. Sum. Sp.gr. 

I 

1 58.84 11.24 n. d. 0.47 0.35 12. 17 6.91 none 0.40 0.26 C02 9. 84 100.61 s 0.13 

A.a. ill 

2 70.18 15. 13 0.68 1. 54 none 0.84 2. 67 8.93 0.22 0.10 0.13 100.42 

AS. ill 

3 67.33 16. 20 1. 40 2. 73 1.31 2.81 3. 15 2. 14 1.84 0.80 0. 16 trace BaO 0.05 99.92 

A2.II 

4 73.52 12.86 1.48 1.54 0.57 2.08 . 4. 36 1.41 1.21 0.35 0.51 0.07 0.08 SO a none 100.06 s none 

A2.1I 
NiO 0.02 

5 66.82 15.62 1.88 1.69 2.76 3. 13 2.58 2.04 3.27 99.79 

Aa.m I 
6 74.53 13. 70 1.15 n~ d. trace 0.95 4.41 5;20 0. 81 100.75 

A4.IV 

7 73:48 14.78 1.30 n. d. trace 0.31 3.43 5.00 2.42 100.72 

A4. IV 

8 71.67 16. 14 1.22 n. d. 0. 10 0.29 2. 80 4. 52 4.03 100.77 

A4. IV 

9 70.50 16. 84 1.53 n. d. 0. 18 1.15 4.47 4. 52 1.06 100.25 

A4. IV 

10 67.92 17. 55 1.53 n. d. 0.32 0.99 3.57 5.43 3.p 100.48 

A4.1V 
·0 

11 67. 87 18.08 1. 91 n. d. 0.79 2. 28 4.32 4. 52 0.63 100.40 

A4. IV 
I 

12 60.94 23.29 2.44 n. d. 0.43 0.04 2. 18 3~57 8.03 100.92 

A4. IV 

13 56.99 26.02 1. 91 n. d. 0. 17 0.75 1.91 2.40 9.76 99.91 

A4.IV 

14 56.40 25.62 3.45 n. d. 0.98 0.37 1.36 2.99 9.18 \ 100.35 

A4. IV 

15 54.57 25.90 4.69 n. d. 0.21 0.05 2.16 2.87 10. 14 100.59 

A4. IV 

16 51.29 29.69 6.33 n. d. 0. 14 0.07 . 1. 12 1.50 10.36 100.50 

A4. IV 

17 68.36 13. 76 2.65 2.75 0.68 0.70 3.56 4.48 0.98 1.57 0.33 trace SOa 0.66 100.48 
LbO none 

' A2. II 

18 59.58 16.00 0 HO 0.65 0.03 2.03 0.98 11.93 0.81 0. 32;· 0.75 0.32 trace. C02 0. 26 99.95 
SO a none 
F 0. 69 

Al. I FeS2 4. 78 
V20a 0.39 
BaO 0.11 

l SrO 0.01 
MoOa 0.01 
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GRANI'l'E. 

No. Locality. Analyst. Reference. Rock name. Remar.ks. 
--·~ --· - ~· 

1 James Township, N .. L. Bowen. R. E. Hore, Aplitic soda 
Nipisaing, J. G., XVIII, granite. 
Ontario. \ p. 275, 1910. 

2 Mount Kearsarge, J. H. Perry. J. H. Perry, Granite. "Particles" in 
New Hampshire. J. G.·, XI, weathered 

p. 406, 1903. granite. 

3 ]~ast Clarendon, H. N. Stokes. U. S. G. S. B. 148, Chloritic granite. 
Ve~·mont. p. 71, 1897. 

4 Barnes Hill, G. Steiger. G. F. Loughlin, Granite. 
North Stonington, U. S. G. S. B. 492, 
Cou.necticut. p. 114, 1912. 

5 Near Pierce's :Mill, It. L. Packard. Q. P. Merrill, Granite. Decomposed. 
Broad Branch, B. G. S. A., VI, Cf. No.8, 
District pf Columbia. p. 323, 1895. p. 751. 

6 Lithonia, T. L. Watson. T. L. Watson, Granite gneiss. AI terecl from 
Delml'b County, Ga. G. S. B. 9 A, No. 50, 
Georgia. p. 140, 1902. 1.4.2.3. 

7 Lithonia, T. L. Watson. T. L. Watson, Granite gneiss. Al tercel from 
Delml b County, Ga. G. S. B. 9 A, No. 37, 
Georgia. p. 134, 1902. 1.4.1.3. 

8 Lithonia, T. L. Watson. T. L. Watson, Granite gneiss. AI tered from 
Dekal b County, Ga. G. S. B. 9 A, No. 37, 
Georgia. p. 134, 1902. 1.4.1.3. 

9 Lex.i.ngton, T. L. Watson. T. L. Watson, Granite. AI tered from 
Oglethorpe County, Ga. G. S. B. 9 A, No. 46, 
Georgia. p. 189, 1902. 1.4.1.3. 

10 Oglosby, T. L. Watson. T. L. Watson, Granite. AI terecl from 
.Elbert County, Ga. G. S. B. 9 A, No. 60, 
Georgia. p. 217, 1902. 1.4.2.3. 

11 Al(J)ling, T. L. Watson. T. L. ·watson, Granite. '\Veathered 
olumbia County, Ga. G. S. B. 9A, from No. 59, 

Georgia. p. 236, 1902. 1.4.2.3. 

12 Oglesby, T. L. Watson. T. L. Watson, Granite. Altered from 
Elbert County, Ga. G. S. B. 9 A, No. 60, 
Georgia. p. 217, 1902. 1.4.2.3. 

18 Newnan, T. L. Watson. T. L. Watson, Granite. Weathered 
Coweta County, Ga. G. S. B. 9 A, from No. 21, 
Georgia. p. 87, 1902. 1.4.2.4. 

~ 

14 Camak, T. L. Watson. T. L. Watson, Granite gneiss. Weathered 
Warren County, Ga. G. S. B. 9 A, from No. 10, 
Georgia. p. 228, 1902. p. 751. 

' 

15 Greenville, T. L. Watson. T. L. Watson, Granite. Weathered 
Meriwether County, Ga. G. S. B. 9 A, from No. 58, 
Georgia. p. 75, 1902. 1.4.2.3. 

16 Green ville, T. L. Watson. T. L. Watson, Granite. Weathered 
Meriwether County, Ga. G. S. B. 9 A, · from No. 58, 
Georgia. p. 75, 1902. 1.4.2.3. 

17 Pigeon Point, J. E. Whitfield. W. S. B(J.ley, Granite. Altered. 
Minnesota. u. s. . s. B. 109, In W. T., p.l47 

p. 90, 1893. 

18 Ajax Mine, W. F. Hillebrand. Lindgren and Ransome, Granite. Altered. 
Cripple Creek, U.S. G. S. P. P. 54, 
Colomdo. p. 194, 1906. 
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GRANITE-Continued. 

No. Si02 J\1203 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

--------------- ---------
1. 93 0:68 C02 

I 

19 72.42 10.47 0.83 5.50 0.41 2.53 2. 94 1.11 0.06 0.11 0.16 0.61 . 99.76 2.728 

A2. II 

20 72.69 13.42 0.97 0.32 0.26 1.97 0.21 3.36 2.60 2.36 trace trace trace C02 0.97 99.38 
SOa none 
F 0.25 

A3. III s none 

21 71.38 14.31 0.66 0.28 0.25 2.22 0. 15 3.79 3.03 1.60 trace trace trace C02 1. 42 99.26 
SOa none 
F 0.17 

A3. III s none 

22 63.56 11.72 4.90 1.10 3.65 4. 12 6.44 2.30 0.81 0.18 trace 0.24 C02 0. 79 99.99 
Zr02 trace 
Cl 0.06 

A1. I s none 
CoO. 0.08 
BaO 0.01 
Cu 0.03 
Pb none 

23 68.99 18.29 2. 10 1,62 0.40 4. 75 3.15 0.09 0.14 trace trace none C02 1.10 100.63 s trace 
Cu none 

A3. III 

24 65.75 15.56 0.64 3.30 1. 77 3.75 3.11 4. 11 0.69 0.08 0.66 0.06 0.07 C02 0. 74 100.41 2.716 
Zr02 0.06 
BaO 0.06 

A1. I 

25 72.51 13.10 2.81 0.90 0.20 1.84 6.76 0.33 0.35 0.04 0.31 0.06 0.20 C02 0. 76 100. 17 

A2. II 

26 65.68 13.49 0.56 0.28 0.31 6.28 0.13 5.85 1. 24 C02 5. 28 99.10 

B3.IV 
I 

27 71.15' 19.41 1.32 0.09 0.45 0.21 0.05 1. 44 5.09 0:16 0. 16 0.07 0.09 Cl trace· 100.16 
F 0.11 
Li20 0.03 

A1. I B20a 0.33 

28 65.67 13.72 0.50 1.17 1. 52 3.21 6.26 1. 68 1. 84 0.28 0. 19 0.09 0.13 C02 4.86 100.21 
FeS2· 0.03 
NiO 0.02 

A1. I BaO 0.04 

29 71.22 14.92 2.36 0.07 0.68 0.44 4.25 4.10 2.10 0.20 100.34 2. 60 

A3. III 

30 71.90 18. 10 trace none 0.36 1. 53 3.37 2.38 2.25 99.89 

A4. IV 

31 66.80 16.80 0.40 5.22 1.45 0.39 2.01 3.30 2.60 0. 91 0.06 99. 94' 

A2. II 

32 74.66 14.32 1.49 0.24 trace 0.12 1. 17 5.89 1. 96 trace trace 99.85 

A3. III 

33 68.40 16.26 1. 92 n. d. 0.27 1.15 6.03 4.64 1. 6.2 0.40 100.29. 

A4. IV 

34 63.24 16.63 4.45 0.40 1.50 0.90 1.72 7.73 3.24 0.30 C02 0.28 100.39 
I 

A3. III 

35 75.65 12.02 0.20 trace 1.04 1.16 3.13 5.60 1. 10 trace 99.90 2.60 

Aa.m 

36 75.26 13.32 2.02 trace 0.34 trace 3. 72, 4.57 0.79 trace 100.02 2.63 

A4. IV I 

I 
I 
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GRANITE-Continued. 

I 

No. Locn.lity. Analyst. Reference. Rock name. Remarks. 

19 Moyie'sm M. Dittrich. R. A. Daly, Granite. 
British Columbin.. Can. G. S. Mem. 38, (1), 

p. 230, 1912. 
·' 20 Tonopah, W. F. Hillebrand. J. E. Sdurr; Granite. Altered. 

Nevn.da. Ec .. , I, 
p. 375, 1906. 

2.1. Tonopah, W. F. Hillebrand. J. E. ~urr, Granite. Altered. 
Nevada. Ec .. , I, 

p. 375, 1906. 

22 Mazar11ni District, J. B. Harrison. J. B. Harrison, Granite gneiss. 
· British Guiana. Goldf. Brit. Gui., 

p. 40, 1908. 

23 KumaKa, J. B. Harrison. 
Essequibo River, 
British Guiana. 

J. B. Harrison, 
Goldf. Brit. Gui., 

Alaskite. 

p. 194, 1908. 

24 Olavn.lTi::t, M. Dittrich. H. Backlund, Granito gneiss. 
ncn.r Buenos Aires, Minist. Agric. Arg. B. 2 B, 
Argentina. p. 26, 1913. 

25 Ta_xvn.llich, E. G. Radley. Dewey and Flett, Soda granite. 
. rgy llshire, G. Mag. (V), VIII, 

Scotland. p. 209, 1911. 

26 Foxdale, A. M. Finlayson. A. M. Finlayson, Granite. Of. No. 176, 
England. Q. J. G. S., LXVI, !.4.2.3. 

p. 304, 1910. 

27 Ge01·gia Works, '\V. Pollard. Reid and Flett, Granite. Kaolinized. I 

Lands End, G. S. Eng. Mem.,S h. 351, 
Com wall. p. 59, 1907. 

28 Gallentreath, E. G. Radley. Dewey and Flett, Soda granite. Also in G. S. 
Porthallow, G. Mag., (V), VIII, Eng. Mem. 
Cornwall. p. 209, 1911. sh. 359, p. 187, 

1912. 

29 :Fort H.egent, P. Holland. Holland and Dickson, Granite. Weathered. 
St. Holier, Jersey, Pr. Liverp. G. Soc., VII, Not in W. T. 
Channel Islands. p. 116, 1897. 

30 Gardoollos, Rust. P. Termier, Micrograni te. Notin W. T. 
Dauphiny, B. Soc. G. Fr., XXVII, 
France. p. 407, 1899. 

31 :rensserie, Pisani. L. Vandernotte, Granite. Not fr~h. 
Brittany, Mass. Armor., 
:France. p. 145, 1913. 

32 Eisenbach, M. Dittrich. M. Dittrich, Granite. Weathered. 
Schwarzwald. Mt. Bad. G. L.-A.,V (1), 

p. 8, 1907. 

33 Altglashi.itten, Frick. S. v. Bubnoff, Granite. Altered. 
Sch.warzwalcl. Mt:Bad. G. L.-A., VII, 

p. 369, 1912. 

34 Heiligkreu tz, M. Dittrich. M. Dittrich, Granite. Weathered. 
N ec karthal, Mt. Bad. G.· L.-A., IV (2), Of. No. 32. 
Bn.clen. p. 204, 1901. . II.4.2.3. 

35 Gottlob, Miiklenberg. Miiklenber~. Granite. Pebble in con-
Thuringia. In. Diss. - aile, glomerate. 

1908. Not fresh. 
Osann, III (1), 

p. 5. 

36 Gottlob, M iiklenberg. Miiklenber~ Granite. Pebble in 
Thuringia. In. Diss. aile, 1908. conglomerate 

not fresh. 

4. 

Osaan, III (1), 
p. 4. 
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GRANITE-Continued. 

I: 
P,O,I.MnO I Inclusive. No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H 20- Ti02 Sum. Sp.gr. 

------
37 62.41 H1.79 4.54 0.26 2.44 5.39 3. 73 2.64 0.80 C02 1.57 100.57 

A3. ITI .. 

38 72.0 16.0 1.0 0.2 1.9 3.4 2.0 1.9 1.2 99.6 

B3. IV .. 

39 60.39 20.51 3.98 3. 16 l.ll 2.63 2.(>7 3.84 1.85 100.14 , 
A3. III 

4.0 57. 65 24. 59 2.50 3.36 1.93 0.63 1.99 4. 7l 2.68 100.04 2.77 

A3. III 

4.1 57.42 24.44 3.75 3.08 l. 47 0.70 1.22 5. 10 2. ll 99.29 

B3. IV 

42 55.79 24.91 3. 18 3.62 0.98 0.84 2.4.0 5. 05 2.94 99.71 2.76 

A3. III 

43 75. 13 14. 61 0.32 0.54 0.63 1.43 3.77 2.95 0.16 trace trace 99.54 

A3. III 

44 72.99 16.83 1.38 1.22 0.48 0.82 2. 38. 3.72 0.47 trace 100.29 

A3. III 

45 70.53 15. 79 2.08 2. 15 0.47 l. 81 3.47 3. 67 .o. 29 100.26 

A3. III 

46 67.99 12.94 1.47 2.38 0.61 4.42 3.70 3.37 '1.15 0.12 C02 2.80 100.95 2.656 

B3. IV 

47 71.60 13.05 1.34 n. d. 3.65 0. 90. 2.28 3.86 2.09 1.60 0.25 trace s trace 100.62 

A4. IV 

48 70.34 13.64 l. 04 n. d. 0.09 0.59 l. 23 0.18 12.52 (0. 24) F 0.35 100.22 2.613 

A4. IV 

49 60.98 15.64 4 .. 28 1.80 1.60 4.62 5.25 3.79 l. 00 0.41 0.36 99.93 2.659 

A2. II 

50 69.97 18.74 l. 04 0:43 0.81 0.15 0.59 5.82 1.79 0.05 0.64 trace C02 none 100.03 2.6~ 

A3. III 
, 1 

QUARTZ PORPHYRY. 

1 78.06 12.88 0.74 0.73 0.86 0.44 1.55 2.67 l. 88 0.25 100.06 

A3. III 

2 70.37 11. 27 0.80 2.58 2.03 2.3i 2.63 1.86 1.96 3.60 0. 17 " 
99.58 

A3. III 

3 63.00 17.92 0.50 0.90 0.93 l. 50 - 5.93 6.08 0.50 0.06 0.48 0.05 0.03 C02 1.15 99. 85 
SO a 0. 03 
Cl 0. 27 

AI. I FeS2 0.50 
BaO 0.02 

" 

4 65.22 14.62 3.39 1.14 l. 09 3.01 5. 66 l. 45 l. 07 C02 2. 61 100.05 s 0. 79 

A3. III 
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GRANITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

37 Sc)~neic_ler~nUllers Kopf, Zschimmer. 
I 

Zschimmer, Granite. Not in W. T. 
.l.hunngta. In. Diss. Jena, Osaan, III (1), 

1898. p. 5. 

38 Muchow, vV. Herz. L. Milch, Granite. Altered. 
Isergebirge, · N.J. B. B., XV, Cf. No. 14. 
Riesengebirge. p. 164, 1902. 1.3.3.3. 

39 Pulen.itz, R. Reinisch. R. Reinisch, Granite. Altered. 
near Eichberg, Hab. Schr. Leip., 
Ln.usitz. p. 27, 1902. 

4.0 Innozenziclorf, R. Reinisch. R. Rei nisch, ,t Granite. Altered. 
Lausitz. Hab. Schr. Leip., · Cf. No. 35, 

p. 26, 1902. 1.4.3.3. 

4.1 Klotsche, R. Rei.nisch. R. Reinisch, I Granite. Altered. 
Lausitz. Hab. Schr. Leip., Cf. No. 254, 

p. 27, 1902. 1.4.2.3. 

42 Kohlhaustrasse, R. Reinisch. R. Reinisch, Granite. Altered. 
Lausitz. · Hab. Schr. Leip., Cf. No. 256, . 

p. 26, 1902. 1.4.2.3. 

43 Aranyicla, P. Rozlozsnik. B.V.Horvath, Granite. Not fresh. 
Abauj-Torua, Jb. Ung. G. R.-A. (1910), 
Hungary. p. 370, 1912. 

4.4 Aranyicla, P. Rozlozsnik. B. V. Horvath, Granite gneiss. Metamorphosed. 
Abauj-'l'orua, Jb. Ung. G. R.-A. (1910), 
Hungary. p. 365, 1912. 

45 Relm, P. Rozlozsnik. B.V.Horvath, Granite. Not fresh. 
Abauj-'l'orua, Jb. Ung. G. R.-A. (1910), 
Hungary. p. 366, 1912. 

4.6 Gasteren, L. Duparc. E. v. Fellenburg, Granite. Not in W. T. 
Aarma$sif, J3tr. G. Kt. Schw., XXI, 
Switzerland. p. 45, 1893. 

4.7 Cava d 'Oggi, G. c1 'Acchiardi. G. d 'Acchiardi, Granite. Altered. 
San Piero in Campo, Mem. G. d 'Acch., 
Elba. p. 115, 1903. 

48 Kyssyr Dagh, A. Rohrig. C. R. Thost, Granite. Altered . 
.Karabagh District, Abh. Senk. Nat. Ges., XVIII, In W. T., p. 379. 
Armenia. p. 219, 1894. 

49 Ked a beg, A. Rohrig. C. R. Thost, Augite granite. Not fresh. 
Kn.rabr.gh District, Abh Senk. Nat. Ges., XVIII,· In W. '1.'., p. 265. 
Armenia. p. 221, 1894. 

50 Boodalyerri, E. S. Simpson. A. G. Maitland', Gran\te. Altered. 
Pilbara, W. Aust. G. S. B. 15, 
Western Australia. p. 12, 1904. 

QUARTZ PORPHYRY. 

1 Red Islands, F. G. Wait. F. G. Wait, Felsite. Altered. 
Richmond County, 
Nova Scotia. 

Can. G. S. A. R. (1900), 
p. 23R, 1903. 

2 Suffield, M. F. Connor. J. A. Dresser, Quartz porphyry. Altered. 
Quebec. B. G. S. A., XVII, Also in 

p. 504, 1906. Can. G. S. 
Rep. 974, 
p. 23, 190'7' 

3 Mot~nt Royal, M. F. Connor. F. D. Adams, Aplite. 
Moiltreal, Cong. G. Int., XII, Guide 3, 
Quebec. p. 46, 1913. 

4 P1·eston East Dome, Not stated. A. G. Burrows, Quartz porphyry. 
Porcupine, Rep. Bur. Min. Out., XXI 
Ontal'lo. (1), p. 213, 1912. 
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QUARTZ PORPHYRY-Continued. 

No. Si02 Al20 3 Fe203 FeO MgO CaO Na20 K20 H20+ H20- Ti02 Pz05 MnO Inclusive. Sum. Sp.gr. 

---------------- ------------
5 58.84 11.24 n. d. . 0. 48 0.35 12. 17 6.91 0.07 0.40 0.46 C02 9. 84 100.68 s 0.13 

BaO 
A2. n: 

none 

6 52.68 16.29 2.58 3.08 3.31 5.46 8.·n 0. 87 !).44 0.06 7.72 0.31 101.11. 

B3.IV 

7 68.13 17.49 1.19 1.38 1.00 0. 75 3.50 3.00 2.06 0.03 0.74 trace 0.30 s 0. 22 99.79 

A2. n: 

8 66.69 16.69 .2.06 0.93 1.15 1.40 2.46 5.23 1. 70 C02 1. 42 99.73 

Aa.m . 
9 80.05 9.73 1.72 0.18 none 0.83 2.19 4.43 1.03 trace 100.16 

A a.m 

10 69.68 14.97 0.79 0.34 0.66 2. 10 3.38 4.40 0~92 1. 10 0.28 0. 17 trace C02 0. 88 99.86 
SOa · trace 
Cl trace 

A 1. I BaO 0.14 
SrO 0.06 

1 57.98 19:32 0.44 0. 83 1. 93 8. 87 3~62 4.01 0.67 0.57 0. 66 0. 17 0.07 C02 0.53 100. 13 
Zr02 0.04 

1 
Cl 0.17 

A LI F 0.07 
s 0.01 
Cr20a none 
BaO 0.12 
SrO 0.05 

2 70. 74 14.68 0.69 0.58 0. 28 4. 12 2.29 2.59 2.09. 0.06 C02 2.14 100. 29 2.680 
Cl trace 1 
BaO 0.03 

A a.m SrO trace 

3 65.94 16.00 0. 60 1. 74 1.02 2.87 3. 85. : 4.56 1. 13 0.23 C02 1. 55 100.26 2.672 
FeS2 0.60 1 

A a.m 

4 62.92 14.29 0.84 4.66 3.14 2.72 4.30 1.39 2.84 0.22 0.84 0.13 0. 15 C02 1. 24 100.10 
FeS2 0.32 1 
NiO trace 

A l.I BaO. 0.10 
SrO trace 

1 5 83. 73 9.83 none 0.64 0.04 0.21 3.52 0.61 0.85 0.82 C02 none 100.25 

A a.m 

1 6 77.63 12.33 0.42 1. 26 0.01 0.41 3.88 3.75 0.42 0. 13 C02 none 100.24 

,1\3. III 

17 76.80 12.27 0.72 1.64 1.17 0.71 4.34 1. 26 1. 13 0.20 C02 0.14 100.38 

A a.m 

18 76.47 13.90 0.18 0.40 1.74 0.19 4.76 0.65 1.34 0.29 C02 none 99.92 

A 3. nr 

19 72.53 14.90 1. 57 1.84 2.56 0.23 0.63 1.. 91 3.62 0.23 C02 none 100.02 

Aa.m 

20 73.25 13.25 n. d. 1.74 0.28 2.23 2.69 3.79 1. 03 0.07 trace. trace trace C02 1. 05 99.96 
FeS2 0.58 
BaO trace 

A4.IV SrO trace 

I 

21 70.29 11.83 -1.30 2.08 1. 24 2.30 2.68 3.05 1.35 0.10 0.29 0.07 0.12 C02 3. 25 100.02 
BaO 0.07 
SrO trace 

Aa.m 
I 

22 75.62 14.05 0.38 2.82 0.40. 2.79 1.97 0.44 0.26 1 trace 0.01 trace C02 0.93 99.68 
FeS2 0.06 

A2. II l 
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QUARTZ PORPHYRY -Continued. 

I 

No. Locality. , Analyst. ~eference: Rock name. Remarks. 

5 James Township, N. L. Bowen. N. L. Bowen, Aplite. Calcite from 
Cobalt, J. Can. Min. Inst., XII, limestone? 
Ontario. p. 523, 1910. 

6 Hearst Township, M. F. Connor. M. E. Wilson, Aplite. Altered. 
N.ipissing District, Can. G. S. Mem. 39, 
Ontario. p. 116, 1913. 

7 Seminole llfine, E. Everhardt. S. P. Jones, Quartz-a! bite Altered. 
Linc:oln County, Ga. G. S. B. 19, porphyry.' Cf. No.1, 
Georgia. 

~ 
p. 57, 1909. II.4.1.5. 

8 U~\)et' Quinnesec Falls, R. B. Riggs. G. H. Williams, Quartz porphyry. Altered and 
~ :enominee H.iver, U.S. G. S. B. 62, schistose. 

Wisconsin. p. 121, 1890. In W. T., p. 161. 

9 Mount Houghton, F. P. Burrall. L. L. Howard, Felsite. Not in W. T. 
K.ewenaw Point, I G. S. Mich., VI (II),_ 
Michigan. p. 42, 1898. 

10 \VoH Butte, W. F. Hille brand. L. V. Pirsson, Granite porphyry. 
:Little Belt Mountains, U. S. G. S. A. R. 20 (III), 
M:ontamt. p. 499, 1900. 

ll Foster Creek, W. F. Hillebrand. Emmons and Calkins, Pyroxene aplite. Contains much 
Philipsburg quadrangle, U.S. G. S. P. P. 78, scapolite. 
Montana. p. 124, 1913. 

12 Leadville, W. F. Hille brand. W. Cross, Porphyry. In W. T., p.139 
Colorado. V. S. G. S. Mon. 12,, 

P: 332, 1886. 

13 Jefferson 'funnel, W. F. Hillebrand. W. Cross, Granite porphyry. In \V. T., p.163. 
Le~tdville, U.S. G. S. B. 148, 
Colorado. p. 176, 1897. 

H Hear Creek, VV. F. Hillebrand. G. F. Becker, Quartz porphyry. In W. T., p. 225. 
Cooks Inlet, U.S. G. S. A. R. 18, III, 
Alaska. p. 45, 189~. 

15 Bully Hill, C. Palmer. B.S. Butler, Granite porphyry. Altered. 
Shasta County, U.S. G. S. B. 419,. 
Cttli fom ia. p. 137, 1910. 

16 Bully Hill D~trict, R. C. Wells. B.S. Butler, Granite porphyry. Altered. 
Shasta County. U.S. G. S. B. 419, 
Cali(omia. p. 137, 1910. 

17 Shasta King Mine, C. Palmer. B. S. Butler, Granite porphyry .. Altered. 
Shasta County, U.S. G. S. B. 419, Cf. No.2, 
California. ~ p. 137, 1910. 1.3.1.5. 

18 Clipper Mine, C. Palmer. B. S. Butler, Granite porphyry. Silicified. 
Shasta County, U.S. G.·S. B. 419, 
California. p. 137' 1910. 

19 Iron Mountain Mine, C. Palmer. B. S. Butler, Granite porphyry. Altered. 
Shasta County, U. S. G. S. B. 419, 
California. p. 137' 1910. 

20 Towet· Rock, W. F. Hillebrand. H. W. Turner, Quartz porphyry. In V\T. T., p. 165. 
Grizzly :Mountains, 

I 
U .. S. G. S. A. R. 14, II, 

Plumas County, p. 484, 1894. 
California. 

I H. W. Turner, 2'1 Buena Vista Park, W. F. Hillebrand. Quartz porphyry In YV. T., p.133 
Anutdor County, i U.S. G. S. A. R. 14, II, schist. 
California; I p. 484, 1894. 

22 Mahdiana Workings, J. B. Harrison. I J. B. Harrison, Granophyre. Altered. 
Essequibo ltiver, Goldf. Br. Gui., 
British Guiana. p. 195, 1908. 
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QUARTZ PORPHYRY-Continued. 

No. Si02 Al20 3 1 Fez03 FeO MgO CaO Na20 K20 \H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

·------ ------------- ------------

23 71.33 11.18 3.96 1.45 0.88 2. 10 3.51 3.49 0.92 0. 12 trace 0.32 C02 0. 74 100.16 
Zr02 none 
Cl 0.09 

Al. I FeS2 0.04 
' BaO 0. 03 

Cu,Pb none 

24 68. 14 12.39 0.96 3. 84 1.:38 2.:36 3. 08 0.59 2.63 0.33 trace 0.44 C02 1. 56 100.14 
Zr02 none 

AI. I 
Cl 0. 01 
FeS2 2.35 
·BaO 0.08 
CuO trace 

; 

25 57.96 17.43 0.45 1. 82 2.34 5.07 5. 17 0.45 1.04 1. 21 o. 20 C02 6.32 99.61 
FeS2 0.33 

A2. II 

2G 75.93 13.26 1. 47 0.68 none 1.11 3. 13 3. 19. 0.44 trace trace C02 0. 51 99.72 

A:3. III 

27 78.39 9.26 3.17 0. 57 0.03 1. 30 3.52 1. 44 0.63 0.47 none 0.30 C02 1. 06 100.14 
F none 

A2. II 

28 70.81 14.31 2.06 0.84 0.67 0.85 6.22 2.15 0.55 0.25 0.06 0.03 C02 0. 88 99. 70 s 0.02 

A2. II 

29 66.46 15.08 3.09· 1. 33 0. 70 1.76 6.40 2.74 0.65 0.49 0.07 0.04 C02 1. 22 100.07 s 0.04 

A2. II 

30 66.66 14. 15 5. 10 0.25 0.47 1. 40 4.09 6.32 0.36 0.60 0. 11 0.06 C02 0. 62 100.25 s .0.04 

A2.1I 
BaO 0.02 

31 52.55 15.39 5.61 9.10 2. 19 5.46 5.80 1. 19 l. 07 0.40 1. 23 0.12 0.22 s 0.10 100.36 
BaO trace 

A2. II 

32 75. 78 11.22 0.56 2.54 0.53 0.95 2. 14 4.08 1. 26 0.31 C02 
SO a 

1.16 
0.12 - 100.82 

A2. II 

33 70.88 15. 15 3.22 0.55 0.53 0.21 . 0. 23 5.51 2.72 0.32 0.26 SO a 0.17 99.75 2.685 

A2. II 

34 65.00 13.73 0.44 2.19 0.82 4.43 3.70 4.82 1.08 0.47 0. 08 trace C02 
SO a 

3.15 
0. 21 

100.12 2.622 

A2. II 

35 64.55 13.62 1. 23 1. 24 0.67 5.07 3.48 4. 13 1. 90 0.29 0.10 C02 3. 70 100.03 2.593 
SO a 0. 05 

A2.II 
~-

36 60.45 15.93 2.57 2.90 1.62 2. 77 4.29 2. 77 3.28 1.17 0.21 C02 1. 77 99.86 2.643 
SO a 0.10 

A2.II 
Org. 0.03 

37 62.20 14.69 3.83 0.43 1.86 2.91 2.82 5.03 2.47 0.52 0.20 C02 
SO a 

3.35 
0.12 

100.43 2.631 

A2. II .. • 

38 66.86 17.41 0.40 1. 27 0.51 5.37 1.21 3.69 0. 24 0.97 0.51 0. 73 C02 0.82 99.99 6.655 
SOa trace 

A2. II 

39 65.01 15. 12 1. 84 1. 91 1.75 2.97 3.56 3.54 0.64 0.03 0.91 1.02 C02 0. 75 99. 13 
SO a 0. 88 

B2. III 

40 64. 20 10.52 1.. 48 1. 00 2.20 4.39 4.00 3.07 1. 96 0.96 0.08 1. 32 C02 5.92 101. 10 

B2. III 

41 69.51 12.47 1. 57 0.36 0.66 1.74 3.02 6.29 1. 93 1. 27 1. 02 0 .. 06 0.17 F 0.03 100.10 

A2. II I I 
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QUARTZ PORPHYRY-Continued . • 

No: Locality. Analyst. Reference. Rock name. Remarks. 
- ...... ---
23 Mazaruni District, J. B. Harrison. J. B. Harrison, Quartz porphyry. In Vl. T., p.127. 

British Guiana. Goldf. Br. Gui., 
p. 60, 1908. 

24 Omai, J. B. Harrison. J. B. Harrison, Aplite. Altered. 
Bssoquibo Jtiver, Goldf. Br. Gui., 
British Guiana. p. 191, 1908. 

25 Omai, J. B. Harrison. J. B. Harrison, Aplite. Much altered. 
Essoquibo IUver, Goldf. Br. Gui., 
British Guiana. p. 191, 1908. 

2(; 'I' C. Schwarz. v. Groddeck, Quartz porphyry. Not fresh. .. ama:ha, 
Chi c. Z. D. G. G., XXXIX, In 'N. '1'., p. 133. 

c 
p. 249, 1887. 

27 Konnorud Kollon, 0. N. Heiden- V. M. Goldschmidt; Quartz porphyry. 
n. Christiania, reich. ... Kont. Metam. Krist. Gest., 
Norway. p. 75, 1911. 

28 Luossavaara, G. Nyblom. P. Geijer, Quartz porphyry. 
Lapln.nd, G. Kir. Dist., 
Sweden. p. 132, 1910. 

29 Luossavaara, G. Nyblom. P. Geijer, Quartz porphyry. 
Laplart<l, G. Kir. Dist., 
Sweden. p. 132, 1910. 

30 Kvarnap, H.. 1\{auzel.ius. A. Gavelin, Qaartz orthophyre. 
Lake Vii.ttorn, Sv. G. Und., Arsb. 5, No.3, 
Smaland, Sweden. p. 22, 1912. 

31 Norrsand, N. Sahlbom. J. E. Sobral, Aplitic 
N. Ulfon, Nordingra, G. Nord. Reg., dike. 
Sweden. p. 167, 1913. 

32 Ncar Rospe, Gremse. 0. Miigge, Quartz porphyry In W. '1'., p. 381 
Westphalia. N.J. B. B., VIII, tuff. 

p. 57§' 1893. 

33 Alvonsleben, Hampe. F. Klockmann, Quartz porphyry In W. T., p. 381 
n. lVlagcioburg, Jb. Pr. G. L.-A., XI, tuff. 
Russin.. p. 196, 1892. 

34 Norhoim, Hesse. K. A. Lossen, Quartz porphyry. In W. T., p. 223 
Nahe Valley, Z. D. G. G., XLIII, 
Rhineland. p. 537, 1891. 

35 Munster am Stein, Bottcher. K A. Lossen, Granite porphyry. In.W. T., p.169 
Nahe Valley, Z. D. G. G., XLIII, 
Rheinland. "' p. 537' 1891. v 

36 Munster am Stein, Gremso. K. A. Lossen, Quartz porphyry. In W. T., p.181 
Naho Valley, Z. D. G. G., XLIII., 
Rhineland. p. 537, 1891. 

37 N oar Karlshalle, Bottcher. K. A. Lossen, Quartz porphyry. In W. T., p.169 
Krouznach, Z. D. G. G., XLIII, 
Rhineland. p. 537' 1891. 

38 Nieder Modau, F. W. Schmidt. C. Chelius, Granite porphyry. -In W. '1'., p. 139 
]Jesse. • Erl. G. Kt. Hes., 

Bl. Rossdorf, p. 44, 1886. 

39 H lihnersbusch, F. Stadler. G. Klemm, Granite porphyry. Center of dike. 
n. H.ossclorf, Erl. G. Kt. Hes., Of. No. 33, 
Hesse. Bl. Rossdorf, p. 58, 1912. II.4.2.3. 

40 Bistrich Wald, A. Schwager. E. Dull, Quartz porphyry. 
Pfalz, Geog. Jhft., XVII, 
Be. varia. p. 66, 1906. 

'.II. Zalas, Z. Rosen. Z. Rosen, Porphyry. 
n. Cracow, B. Ac. Sc. Crac. 
Galicia. (2), p. 818, 1909. 
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QUARTZ PORPHYRY~Continued-. 
t> 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H:.P- Ti02 Pz05 MnO Inclusive. Sum. Sp.gr. 
------------------- ------

42 69.32 14.37 2.72 0.35 0.35 0.93 1. 11 6.82 1. 35 2.11 0.69 0.12 trace C02 trace 100.15 2.583 

A2. II I 

43 82.21 12.58 trace 0.12 0.31 0.34 0.88 2.34 1.06 99.83 

A3. III 

44 65.49 14.40 4.19 1.41 0.98 2.93 7.70 0.18 0. 19 0.96 C02 1. 05 99.48 

A3. III 

45 76.93 14.35 0.85 0.23 0. 12 1.29 2. 71 0.60 1. 01 C02. 1. 71 . 99.80 

A3. III 

46 76.41 14.42 0.48 0.74 0.24 1.43 0.63 3.88 1. 02 - C02 1. 40 100.65 

A3. III 

47 67.77 12.30 1.63 1.20 1. 07 4.45 0.51 4.93 1. 74 C02 4 . .')4 100. 14 

A3. III 

48 71.31 13.82 0.77 1. 70 0.51 1.61 3.35 4.14 1.04 trace C02 1. 87 100.12 

A3. III 
~ 

49 90.60 0.07 3.15 1. 15 0.58 0.08 0.70 0.16 2.70 0. 11 99.30 

A3. III 

50 89.49 4.88 4.24 0. 05 0.32 0.04 0.25 0.08 1. 24 0.22 100.81 

A3. III 

51 87.96 3.75 3.89 0.69 0.23 0.08 0.39 0.11 3.18 none 100.28 

A3. III 

52 70.40 13.13 1.25 1. 75 0.64 2. 74 3.47 2.22 1.35 0.15 0.30 0.08 0.04 C02 2. 83 100.39 2.688 
Zr02 none 
SO a trace 

Al. I ' Cl trace 
Cr208 none 
NiO none 
BaO 0. 04 
SrO trace 
Li20 trace 
Cu trace 

53. 63.54 15.07 1. 90 3.51 2.82 3.10 2.49 3.15 2.40 0.22 0.55 0.13 0.08 C02 1. 32 100.39 2.701 
Zr02 none 

Al. I 
SO a none 
Cl none 
Cr20a none 
NiO none 
13a0 0.11 
SrO trace 

54 70.92 12.77 trace 4.62 0.33 1.46 3.32 3.92 0.54 0.08 0.56 0. 17 C02 0.85 99.64 2.67 
FeS2 0.10 

A2. II 
I 

RHYOLITE. 

1 74.55 10.75 1. 24 2. 11 trace 1. 50 5. 39 2. 70 0.61 
D 

C92 1. 30 100. 15 

A 3. III 

2 73.12 14.27 0.51 0.26 0.24 1. 10 3.43 4.90 0.73 0.68 0.08 0.03 0.06 C02 0. 77 100.18 
BaO trace 
SrO trace 

2. II 
~ 

LhO trace A 

3 71.01 14.37 0.'18 0.26 0.58 0.10 1.56 4.53 n. d. 0.24 FeS2 4. 37 97.'20 

A 4. IV 

4 68.68 12.69 1.14 1.17 1.14 1.11 1. 23 5.58 7.99 100.73 

A 3. III 
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QUARTZ PORPHYRY-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

42 :Miekinia, Z. Rosen. Z. Rosen, Quartz porphyry. 
n. Cntcow, I B. Ac. Sc. Crac. 
Galicia. (2), p. 813, 1909. 

P. Rozlozsnik. 
I 

43 Petroszatato, K. Emszt. Quartz porphyry. Altered. 
n. Kazanesd, F. K., XXXV, 3 decimals. 
Hunyad, Hungary. p. 528, 1905. 

44 Hid as, S. v. Szentpetry. S. v. Szentpetry, Aplite. 
Tur-'l'oroczko Range, Muz. Fiiz, I, 
Hungary. p. 238, 1912. 

45 Schwan-.thal, Serda. C. Schmidt, Quartz porphyry. Schistose. 
Windgii.lle Mountains, N.J. B. B., IV, In W. T., p.123. 
Switzerland. p. 432, 1886. 

46 Kfu:lemgrat, C. Schmidt. C. Schmidt, Quartz porphyry. In W. T., p.l31. 
Windgalle 1\{ountains, N.J. B. B., IV, 
Switzerland. p. 432, 1886. 

47 Bolshoj Pit River, Not stated. A. Meister, ·Quartz _porphyry. 
Jenissei District, Reg . .J:\.urif. Sib., IX, 
Siberia. · p. 442, 1910. 

48 Semenow Mountain, C. Pfeil. K. Futterer, Quartz porphyry. 
Kuk~ Nor, Durch Asien, II (2), 
China. p. 102, 1909. 

49 Mancayan, L. S. Salinger. A. J. Eveland. Quartz porphyry. Altered. 
]~uzon, Min. Bur. Manila B. 4, 
Philippine Islands. p. 42, 1905. 

50 Mancayan, I-'. S. ~alinger. A. J. Eveland, Quartz porphyry. Altered. 
Luzon, Min. Bur. Manila B. 4, 
Philippine Islands. p. 42, 1909. 

51 Mancayan, 
Luzon, 

L. S. Salinger. A. J. Eveland, Quartz porphyry. Altered. 
Min. Biu. Manila B. 4, 

]~hilippine Islands. p. 42, 1905. 

52 Jenolan Caves, W. G. Stone. G. W. Card, Quartz felsite. 
New South Wales. pers. com. 

53 Colong, Not stated. N. S. W. Dep. Min. A. R. Quartz felsite. 
Yerranderrie, (1909), p. 198, 1910. 
New South Wales. 

54 Bamboo Creek, E. S. Simpson. A. G. Maitland, Quartz felsite. 
Pilbara, W. Aust. G. S. B. 15, 
West Australia. p. 12, 1904. 

RHYOLITE. 

1 Flat Swamp Mountain, J. E. Pogue. J. E. Pogue, Rhyolite. Also in N. C. 
Davidson County, A. J. S., XXVIII, G. S. B. 22, 
North Carolina. p. 226, 1909. p. 54, 1910. 

2 Yogo Peak, W. F. Hillebrand. I-'· V. Pirsson, Rhyolite porphyry. In W. T., p.161. 
Little Belt Mountains, U. S. G. S. A. R. 20, III, 
:Montana. p. 523, 1900. 

3 Anaconda :Mine, '"·F. Hillebrand. Weed and Tower, Rhyolite. Altered. 
Butte, U.S. G. S. B. 228, Analysis "par-
Montana. p. 134, 1904. tial only .. '' I 

4 Gallatin Valley, H. N. Stokes. J. P. Iddin§s, Rhyolite ash. In W. T., p. 383. 
Gallatin County, U. S. G. , . B. 150, 
Montana. p. 147, 1898. 
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RHYOLITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na~O K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 
--- --- ---------- --- --------- -,-----

5 61. 21 15.67 4.06 0.62 1.58 2. 18 1. 57 2. 75 10.20 0.56 0.10 Li20 trace 100.50 

A2. II 
I 

6 89.20 2.39 1. 21 none trace trace 1.11 0. 79 5.09 none none SOa 0. 44 100.23 

A2. II. 

7 87.37 7.44 0.09 0.18 0.12 0.10 0. 14 1. 79 1. 39 0.51 0.09 trace trace FeS2 1. 00 100.24 2.655 
NiO none 
BaO 0. 02 

A2. II SrO none I 

8 78.59 12. 13 none 0.09 0.41 0.16 0. 10 2.55 2.47 0.82 0.12 trace trace FeS2 2. 61 100.07 2.576 
NiO none 

I BaO 0. 02 
A2. II SrO none. 

9 66.69 15.40 1.84 n. d. 0.85 0.09 0.16 3.50 2.97 0.83 2.11 0.08 trace SO a 0.11 98. 71 
FeS2 3.99 

B2. III 
BaO 0. 09 

10 71.02 14.,27 1. 22 I n. d. trace 1.38 2.28 3.97 6.12 100.26 

A4. IV 

11 55.25 12. 10 1.28 10. 71 9.30 0. 34 0.28 0 .. 39 6.70 2.49 0. 15 trace 1. 43 C02 0.11 99.64 s 0.11 

A2. II 
BaO trace 

' 
12 72. 32. 20.96 0.50 n. d. none 0. 15 0. 55. 0.93 3.91 1.10 100.42 

A3. III 

13 66.38 13. 72 2.23 0.80 0.54 5.49 2.50 5.20 0.92 0.08 C02 2. 52 100.49 
BaO 0.11 

A3. III 

14 68.22 12.41 1.00 1.36 0.18 '0. 95 3.38 . 3. 97 4.82 3.42 0.34 0. 11 100. 16 

A2. II 

15 72.12 11.49 2.77 2.30 0.85 0.94 5.28 0.86 0.96 0.06 0. 17 0.88 0. 10 C02 1.15 99.96 Cl trace 
FeS2 0.03 

A2. II BaO trace 

16 71.60 11.93 3.00 3.40 1. ~3 0.52 4.62 1.90 0.55 0. 07. 0.12 0.62 0.09 C02 0.38 100.21 
SO a 0.08 

A2. II 

17 71.00 12.70 0 .. 66 2.44 1. 39 0.90 6.45 2.99 1. 56 0.28 100.37 

A3. III I 

18 70.40 13.50 1. 31 1.61 0.37 0.56 2. 11 2.39 7.41 1. 05 0.08 100.79 
/ 

A3. III 

19 70.01 12.61 1. 47 0.50 0.72 1. 06 1. 94 5.12 4.68 2.37 0.04 trace 100.52 

'A3. III 

20 75.78 10.65 0.68 0.16 none 1. 67 0.22 0.96 . 3. 54 1. 16 0.12 0.02 none C02 0. i6 JOO. 49 
Zr02 0. 02 
SO a 4. i3 

A2. II BaO 0.02 

21 74.68 11.15 3.36 1.77 1. 52 2. 19 1. 12 1. 31 1. 75 0.84 C02 0.59 100.28 

A3. III 

22 80.67 6.23 0. 19 . 0. 45 0.21 2.48 1. 38 2.45 1.21 0.65 0.35 C02 3.24 100.84 2.318 
FeS2 1. 33 

A2. II 

23 75.64 8.79 3.24 1. 61 0 .. 28 1.09 3.67 2. 31. 1.04 '0.(?8 0.46 C02 0.31 100.17 2.522 
FeS2 1. 05 

A2. II 

24 81.00 8.95 2.78 trace 0.75 0.34 1. 88 3.56 0. 10 0.30 trace ·0.03 trace C02 0. 81 100.70 2. 755 
BaO 0.02 

A3. III 
SrO 0.18 
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HHXOLITE-Continuecl. 

No. Locality. 'Analyst. Reference. 
''!" 

~ock name. Remarks. 

-· 
5 Checkerboard Creek, L. V. Pirsson. \Veed and Pirsson, Rhyolite tuff. In W. T., p. 383. 

Castle Mountains, U.S. G. S. B. 139, 
Montana. p. 128, 1896. 

6 Iron Pot, Lower Basin, J. E. Whitfield. W. H. Weed, Rhyolite. Altered. 
Yellowstone National Park. U.S. G. S. B. 148, In W. T., p. 383. 

p. 132, 1897. 

7 De Ln.mar Mine, W. F. Hillebrand. W. Lindgren, , Rhyolite. Altered. 
Silver City, U.S. G. S. A. R. ?O, III, In V1l. T., p: 383. 
Idaho. p. 179, 1900. 

8 De Lamar Mine, W. F. Hillebrand. W. Lindgren, Rhyolite. Altered. 
Silver City, U. S. G. S. A. R. 20, III, In Vil. T.,_p. 383. 
Idaho. p. 179, 1900. 

9 De Lamar Mine, H. N. Stokes. 
Ailver City, 

\V. Lindgren, 
U. S. G. S. A. R. 20, III, 

Rhyolite. Altered. 

Idaho. p. 179, 1900. 

10 Near Blue Mountain, L. G. Eakins. W. Cross, Rhyolite tuff. Lake-bed de· 
Silver <. tiff, U. S. G. S. A. R. 17, II, posit. 
Colorado. p. 322, 1896. In W. T., p. 385. 

11 Solomon Mine, W. C. Wheeler. \V. H. Emmons, Rhyolite. ''Largely 
Creede, U.S. G. S. rec. lab. 

l altered to 
Colorado. chlorite." 

12 Frisco District, R. C. Wells. B. S. Butler, Lava Altered. 
Utnh. U.S. G. S. rec. lab. . (rhyolite?). 

13 Eightmile Hills, R. D. Hall. Leith and Harder, Rhyolite. 
Iron Spl'ings District, U.S. G. S. B. 338, 
Utah. p. 58, 1908. 

14 Belshaw's mnch, F. C. Calkins. F. C. Calkins, Rhyolite tuff. 
John Day Basin, B. Un. Cal. Dep. G., III, 
Oregon. 

I 
p. 167' 1902. 

15 Laundry Farm, G. E. Colby. A. C. Lawson, . Rhyolite. 
n. San Francisco, U.S. G. S. Fol. 193, 
California. p. 12, 1914. 

16 Laundry Farm, G. E. Colby. A. C. Lawson, Rhyolite. I 
n. San Francisco, U. S. G. S. Fol. 193, 
California. p. 12, 19~4:. 

17 Laundry Farm, C. P. Richmond. A. C. Lawson, Rhyolite. 
n. San Francisco, U. S. G. S. ·Fol. 193, · 
California. p. 12, 1914. 

18 Hyampom, G. Steiger. J. S. Diller, Rhyolite tuff. In W. T., p. 385. 
Trinity County, U. S. G. S. B. 148, 
Califomia. p. 228, 1897. 

' 
19 Willards Creek, G. Steiger·. J. S. Diller, Rhyolite tuff. In W. T., p. 385. 

Lasson County, U. S. G. S. B. 148, 
Califomia. p. 192, 1897. 

20 Vindicator 1\{ountain, G. Steiger. F. L. Ransome, Rhyolite. Altered. 
Goldfield District, I U. S. G. S. P. P. 66, 
Nevada. p. 183, 1909. 

21 Kinlochewe, W. Mackie. W. Mackie, Rhyolite. ·Fragment in 
Scotland. Tr. Edin. G. Soc., VII (4), sandstone. 

p. 460, 1899. MnO high? 
Not in W. T. 

22 Trecastle, A. M. Finlayson. A .. M. Finlayson, Volcanic ash. Altered. 
Conway, Q. J. G. S., I,XVI, 
Wales. p. 304, 1910. 

23 Trecastle, A. M. Finlayson. A. M. Finlayson, . Volcanic ash. 
Conway, Q. J. G. S., LXVI, 
Wales. p. 304, 1910. 

24 Tal·y·llyn, H. \V. Greenwood. C. B. Travis, Rhyolite. 
Ogweu, Pr. Liv. G. Soc., X (5), 
Carnarvonshire, p. 315, 1909. 
Wales. 
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No. Si02 Al20 3 Fe20 3 FeO 

--- ------

25 76.45 8.50 3.90 '·0. 85 
I 

A3. III 

26 •69. 00 16.88 0.88 n. d. 

A4. IV 

27 77.26 13.05 1.64 n. d. 

A4. IV 

28 72.68 15.62 0.95 n. d. 

A4. IV 

29 69.08 17.05 1.64 0.37 

A3. III 

30 72.51 14. 19 2.40 none 

A3. III 

31 78.63 11·. 82 1. 90 0.29 

A2. II 

32 70.56 12.80 1.96 n. d. 

A4. IV 

33 61. 28 21.94 0.48 n. d .. 

A4. IV 

34 74. 29 13.40 1. 52 trace 

A4. IV 

35 67.25 13.12 0.24 n. d. 

A4. IV 

36 74. 18 11.15 0.90 1.31 

Al. I 

.37 71. 33 14. 77 .trace 2.47 

B3. IV 

38 72.40 14.09 0.48 2.52 

A2. II 

39 69.30 13.S2 0.48 2.81 

A2. II 

CHEMICAL ANALYSE,S OF IGNEOUS ROCKS.· 

·RHYOLITE-Continued. 

MgO CaO Na20 K20 H 20+ H20- Ti02 P205 
-----------------,---

1.87 0. 33·' ,: 0.80 2.77 0.45 0.30 0.01 
I 

0.02 1.04 4.64 3.88 3.21 0.45 

0.24 0.72 5. 4.1 0.65 0.55 0."15 

trace 0.63 1.17 4.30 2.90 

0. 17 0.15 2.70 5.56 1.56 0.14 

I 

n. d. 0.40 3.56 4.98 1. 83 0.09 

0.22 1.01 2.05 0.86 3.39 0. 17 0.06 

' 0.50 1. 70 2. 18 4.28 6.30 0.28 

trace 0.61 3.37 2.58 9.64 trace 

0.88 0.85 5.74 2.14 1.40 trace trace 

1.10 1. 23 0.59 4.38 6. 11 6.15 

0.62 1.35 1. 00 5."86 1.27 0. 15 0.25 0.15 

0.52 0.81 4. 18 0.37 1.25 0.20 0.08 

0.20 1.15 ~.97 4.09 0.86 0. 15 

0.25 2.17 1. 44 3. 79 2.40 0. 18 

, . I 

MnO Inclusive. Sum. Sp.gr. 

---
C02 ·3. 64 100.05 2.67 
BaO 0.01 
SrO 0.17 

100.00 

99.67 2.637 

SOa 0.22 100.02 2.229 
FeS2 1. 55 

trace SO a 0.32 100.23 s 1. 49 

99.96 

0.02 C02 none 100.42 

0.06 100.62 

99.90 

trace 100.22 

100.17 

0.02 C02 2. 00 100.32 2.654 
Zr02 none 
SOa trace 
Cl trace 
s 0. 01 
Cr20a none 
V20s none 
NiO 0.10 
BaO trace 
SrO none 
Cu trace 

0.04 
~ 

99.12 
.. 

0.42 C02 0. 82 100.15 

\ 

0.42 co? 2.56 99.72 



. No. Locality . 

25 Y.Trefan, 
N ant 11'francon, 
Carnarvonshire, 
Wales. 

26 Dufton Pike, 
\V estmoreland, 
England. 

27 Altenshausen, 
near Magdeburg, 
Prussia. 

28 N a~y Mihaly, 
J ungary. 

29 Vercspatak, 
~Iungn.ry. 

30 Birincampo, 
San Pietro, 
Sardinia. 

31 Balachany, 
Baku District, 
Caucasus. 

32 UrgUb, 
near Mount Argaeus, 
Asia Minor. 

33 Mai Mctere Valley, 
Adi Ugri, 
Eritrea. 

34 Kuram Tash, 

' 
\V. Kansu, 
China. 

35 Muao River, 
Cebu, 
Philippine Islands. 

36 J euolan Caves, 
New South Wales. 

37 Too loom, 
New South Wales. 

38 Coromaudel, 
Hn.uraki, 
New Zealand. 

39 Omoho Creek. 
Coromandel, 
Hauraki, 
New Zealn.nd. 

42423 °-17--51 
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RHYOLITE-Continued. 

Analyst. Reference. Rock name. 

H. W. Greenwood. C. B. Travis, 
Pr. Liv. G. Soc., X (5), 
p. 315, 1909. 

Rhyolite. 

P. Holland. F.·Rutl(J., Rhyolite tuff. 
. Q. J. . S., LVII, 
p. 36, 1901. 

Bildlander. F. Klockmann, 
Jb. Pr. G. L.-A., XI, 

Silicified tuff. 

p. 200, 1892. 

K. v. Murakozy. K. v. Murakozy, 
I 

Rhyolite. 
· F. K., XXII, 

p. 54, 1892. 

R. Lunzer. G. v. Sgadeczky, Rhyolite. 
F. K., XXXIX, 
p. 451, 1909. 

A. Johnsen. A. Johnsen, Liparite tuff. 
Anh. Abh. Pr. AK. W., No.2, 
p. 53, 1912. 

N. Orlow. P. Tschirwinsky, Volcanic ash. 
Z. Vulk., I, 
p. 96, 1914. 

Schwager. L. v. Ammon in Oberhummer 
and Zimmerer, 
Durch Syrien, 

Liparite tuff. 

p. 334, 1899. 

E. Ma~asse. E .. Manasse, 
·stud. Pet. Erit., 

Liparite tuff. 

p. 113, 1909. 

C. Pfeil. K. Futterer, Silicified tuff. 
Durch Asien., III (4), 
p. 24, 1909. 

H. S. Walker. H. G. Ferguson, Rhyolite. 
Phil. J. Sci., (A), II, 
p. 408, 1907. 

W. G. Stone. G. W. Card, pers. com. Rhyolite. 

W. G. Stone. Dep. Min. N. S. W. A. R. Volcanic tuff. 
(1912), p. 198, 1913. 

J. S. Maclaurin. Fraser and Adams, 
N.Z.G.S.B.4, 

Rhyolite. 

p. 87, 1907. 

J. S. Maclaurin. Fraser and Adams, 
N. Z. G. S. B. 4, 

Rhyolite tuff. 

p. 64, 1907. 

801 

·-
Remarks. 

"H20 includ OS· 
s." C02 and los 

In W. T., p. 3 87. 

InW.T.,p.1 31. 

Altered. 

Also in 
N.J.Cb., 
1912, p. 73 8.' 

Cf. N.J.; 19 
II, p. 61. 

InW.T.,p. 

00, 

389. 
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QUARTZ DIORITE. 

No. Si02 Al20 3 . Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- 'Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------ ------------- ---------

1 64.75 15.45 0.64 3.85 1.47 4.27 3. 71 ~.48 1.06 0.10 1. 11 0.10 0.06 C02 
s 

0. 95 100.05 2.682 
0. 02 

BaO 0.04 
ALI 

2 69.87 12.02 1.42 3.49 2.30 7.86 0.66 0.11 0.89 0.18 0.69 0. 17 0.16 C02 0. 43 100.25 
SO a none 
Cl none 

AI. I . s none 
BaO none 
SrO none 

3 71.·22 15.05 trace 1.54 0.33 none 0.42· 6.99 1.52 0.32 0.31 0.08 0.05 C02 1. 50 99.78 2.549 
FeS2 0.45 
BaO none 

A2.1I 

4 66.90 15.83 ? ? trace 0.05 0.08 0.03 3.88 0.87 0.68 none C02 n"one 98. 15 
Fe 4. 37 
s 5. 46 

A4. IV 

5 65.14 15.63 2.37 2.13 1.85 3.62 2.63 4.29 0.75 0.37 0.59 0.16 trace SO a 0.05 99.68 
Cl none 
BaO 0.10 

A2. II SrO trace· 

6 64.81 19.44 1.82 0.16 0.19 0.18 0.21 5.30 5.25 1. 41· 0.73 0.10 trace C02 none 100.01 
SO a 0.31 
BaO 0.10 

A2. II SrO trace 

7 62 .. 09 15.49 8.52 n. d. 0.42' ·o.2o 0.37 4.34 3.01 1.20 0."51 0.13 trace C02 none 102.00 
SO a none 2.05 s 5. 47 

A3. III Cr20s none 
BaO trace 99.95 
Cu 0.25 

8 56.80 21.02 3.06 0.90 1.21 0.35 0.50 4.,7.8 2.88 7.68 0.60 0.05 trace C02 none 100. 15 
SO a none 
s 0.17 

A2. II Cr20s trace 
BaO 0.05 . 
Cu 0.10 

9 54.30 13.63 1.89 2.22 2. 13 7.36 0.16 4.41 2.19 4.09 0.61 0.20 0. 71 C02 5.50 100.01 
SO a none 
FeS2 0. 49 

A2. II BaO trace 
ZnO 0.12 

10 66.70 13.25 1.34 0.51 0.30 0.05 0.39 4.03 0.37 0.08 0.20 0. 12 trace C02 0.21 99.84 2.979 
FeS2 5.09 

\ 
FeAsS4. 75 

AI. I PbS 0. 59 
ZnS 1. 86 
BaO none 

11 66.02 14.14 1.53 0.37 0.67 0.26 0.39 4.63 0.48 0. 10 0.56 0.17 trace C02 0. 25 99·. 94 2.893 
F 0.02 
FeS2 6. 73 

AI. I FeAsSO. 72 
(. PbS 2.02 

ZnS 0. 74 
BaO 0.04 

12 71.93 12.21 0.64 2.99 0.58 2.59 0.23 3.29 0.37 2.06 0.40 0.10 0.18 C02 1. 95 99.92 s 0.18 
NiO none 

AI. I BaO trace 
SrO trace 
Fe 0.13 
Zn 0.09 
Pb trace 

13 66.66 14.26 0.67 2.41 0.95 3.37 none 4.19 2.16 0.36 0.49 0.17 trace C02 3.67 100.31 2.774 
SO a none 

A2.II 
FeS2 0.95 
BaO none 

14 66.87 18. 14 1.36 1.06 0.68 0.11 0.61 4.12 4.05 0.87 0.85 0.05 none C02 none 99.75 2.27 
SO a 0.05 
s 0.23 

A2.n Cu 0. 70 

15 62.56 17.21 2.29 3.64 1.13 0.29 0.07 6.02 2.70 0. 14 0.70 0.24 0.45 C02 1. 93 99.61 2.53 
SO a 0.02 
s 0.13 

A2.1I Cu 0.09 
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QUARTZ DIORITE. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

----
1 Montrose Station, M. F. Connor. C. H. Clapp, Hybrid between 

Lynnfield, pers. com. granite and 
Massach us etta. gabbro-diorite. 

2 Near Sweden, H. N. Stokes. A. H. Brooks, Meta-quartz Not fresh. 
Gordon County, U. S. G. S. B. 168, dionte. In W. T., p. 221. 
Georgia. p. 55, 1900. 

3 Clancy, J. G. Fairchild. ·A. Knopf, Quartz monzonite. Altered, 
Montana. U.S. G. S. rec. lab. Cf. No.8, 

II. 4. 2. 3. 

4 I. .. eonard Mine, W. F. Hillebrand. W. H. Weed, Quartz monzonite. Altered. 
Butte, U. S. ·G. S. P. P. 74, 
Montana. p. 88, 1912. 

5 Butte, H. N. Stokes. W. H. Weed, Granite (quartz Weathered. 
Montana. J. G., VII, p. 749, monzomte). Also in U.S.G.S. 

1899. P. P. 74, p. 86, 
1912. 

In W. T., P.· 375. 

6 Atlantic Mine, H. N. Stokes. W. H. Weed, Quartz monzonite. Altered. 
Butte, U. S. G. S. P. P. 74, Cf. No.5, 
Montana. p. 88, 1912. II. 4. 3. 3. 

In W. T., p. 375. 

7 Parrott Mine, E. T. Allen. 
Butte, 

W. H. Weed, 
U.S. G. S. P. P. 74, 

Quartz monzonite. Altered. 

Montana. p. 88, 1912. 

8 Colusa Mine, E. T. Allen. 
. Butte, 

W. H. Weed, . 
U. S. G. S. P. P. 74, 

Quartz monzonite. Altered. 

Montana. p. 88, 1912. 

9 Original Mine, E. T. Allen. W. H. Weed, Quartz monzonite. Altered. 
Butte, U. S. G. S. P. P. 74, 
Montana. p. 88, 1912. 

10 Rimini, J. G . .Fairchild. A. Knopf, · Quartz monzonite. Altered. 
Montana. U. S. G. S. rec. lab. 

11 Hi mini, J. G. Fairchild. A. Knopf, Quartz monzonite. Altered. 
·Montana. U.S. G. S. rec. lab. 

12 Hail:h, W. F. Hillebrand. W. Linw.en, Quartz monzonite. I Altered. 
ld o. U.S. . S. A. R. 20, II, Cf. No. 90, 

p. 219, 1900. I.4. 2. 3. 
In W. T., p. 375 

rl 

13 Willow Creek District, G. Steiger. W. Lind8:en, Granodiorite. Altered. 
Boise County, u. s. . S. A. R. 18, III, In W. T., p. ~375 
Idaho. p. 640, 1898. 

14 :Frisco District, R. C. Wells. B. S. Butler, Quarte monzonite. Altered. 
Utah. U.S. G. S. rec. lab. 

15 Frisco District, R. C. Wells. ·B. S. Butler, Granodiorite. Altered. 
Utah. U.S. G. S. rec. lab. 
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QUARTZ DIORITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- ---------------- ---------

16 61.64 14.66 1.95 1. 68. 2.55 4.65 2.71 3.07 2.56 1. 04 0.48 0. 24 0.06 co, 2.15 100.01 
Zr02 0.01 
SO a none 

A1. I Cl trace 
' F trace 

FeS, 0.32 
Cr20a none 
BaO 0.18 
SrO 0.06 
LhO trace 

17 59.68 15.61 2.49 2.38 2.52 4.63 3.96 2.96 2.00 0.51 0.62 0.29 0.08 co, 2.29 100.27 
Zr02 0.01 
SO a none 

AI. I Cl none 
FeS, 0. 02 
Cr20a none 
BaO 0.15 
SrO 0.07 

18 61.99 15.81 3.28 2. 69· 2.24 4.62 2. 73 2.51 1.99 0.91 0.94 0. 11 trace ZrO, 0.03 99.91 
s trace 

AI. I 
Cr,Os trace 
BaO 0.06 

19 60.21) 15.73 1. 25 2.68 1. 82 5.44 1. 92 3.71 2.54 0.33 0.42 0.12 0.04 C02 3.99 100.40 FeS, 0.08 
BaO 0.07 

AI. I SrO trace 
Li,O trace 

20 59.76 14.45 1. 04 3.52 2.26 6.09 1. 12 3. 73 2.58 0.26 0.46 0. 16 0.09 co, 4. 47 100.28 Fes, 0. 24 
BaO 0.05 

AI. I SrO trace 
Li,O trace 

21 58.43 17.40 0.77 2. 19 1. 50 5.25 1. 76 4.03 2.61 0.30 none 0.13 none C02 4.04 100.00 SOa ' none 
Fes, 1. 59 

AI. I BaO none 

22 56.25 17.65 0.76 2.64 1.69 4.46 0.30 6.01 2.36 0.30 0.25 0.21 none co, 4.82 100.60 
SO a none 
FeS, 2.87 

AI. I BaO 0.03 

23 46.13 15.82 0.89 2.27 2; 13 10.68 0. 17 5.30 2.42 0.12 0.67 0.10 0.09 co, 11.24 99.68 
SO a 0.04 
FeS2 1. 61 

AI. I NiO trace 
ZnO trace 
BaO trace 
SrO trace 

I 

24 68.99 20.29 2. 10 1. 62 0.40 4.75 0.15 0.09 0. 14 trace trace none C02 1.10 99.63 
s trace 

A3. III 

25 57.96 17.43 0.45 1. 82 2.34 5.07 5. 17 0.45 1.04 1. 21 0.02 none C02 6.32 99.61 
FeS2 0.33 

A2. II 

26 59.32 13.33 1. 36 7.32 1. 79 4.37 2.58 2.30 3.34 1.04 0. 18 C02 2.91 100.00 2.736 
SO a 0.14 

A2. II 
Org. 0.02 

27 55.54 15.64 1.19 7.13 4.84 5.67 3. 17 2.28 2.93 1. 24 0.45 co, 0.40 100.87 2.798 
SO a 0.33 

A2. II 
Org. 0.06 

28 63.66 7.81 8. 13 3.61 1.85 2.56 3.02 2.45 2.94 0. 31· 0.54 co, 3.04 99.92 

A3. III 

29 66.05 15.86 2.52 0.91 0.51 4.35 4.30 3.05 1.48 0.79 trace trace 99.82 

A3. III 

30 60. 14 14. 62 6. 10 4.67 0.24 6.25 3.34 3 .• 26 1.54 0.37 0.33 100.86 

A3. III 

31 58.77 18.04 2.19 4.98 2. 64 6.05 1.26 2.42 3.89 0.05 trace 100.29 2.78 

A2. II 
~ 

32 68.26 14.44 2.07 2.62 0.75 2.71 3.62 3.49 1.16 0.10 0.71 COs 0. 28 100.09 

A2. II 
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QUARTZ DIORITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

16 Valeo Mine, W. F. Hillebrand. J. M. Boutwell, Quartz diorite 
Park City quadrangle, U.S. G. S. P. P. 77, porphYJ.·y. 
Utah. p. 84, 1912. 

0 

·17 Daly West Mine, vy. F. Hillebrand. J. M. Boutwell, Quartz diorite 
Park City quadrangle, U. S. G. S. P. P. 77, po~phyry. 
Utah. p. 84, 1912. 

18 Pinal Mountains, W. F. Hillebrand. F. L. Ransome, Quartz-mica 
Globe District, U. S. G. S. P. P. 12, diorite. 
Arizona. p. 60, 1903. 

19 Providence :Mine, W. F. Hillebrand. w. Lindaren, Granodiorite. Altered wall 
Nevada County, U.S. :T. $.A. R. 17, II, rock. 
California. p. 149, 1896. Cf. No. 44, 

!.4.3.4. 
In \V. '1'., p. 407 

20 Pt·ovidm~.ce :Mine, W. F. HillebrancJ. ·W. Lind8,en, Granodiorite. Altered wall 
Nevada County, U. S. . S. A. R. 17, II, rock. 
California. p. 149, 1896. In W. T., p. 407 

21 Empire Mine, G. Steiger. W. Lind<fen, Granodiorite. Altered wall 
Nevada. County, U. S. ·. S. A. R. 17, II, rock. 
California. p. 149, 1896. In W. '1'., p. 407 

22 Bellefountain Tunnel, G. Steiger. W. Linda.ren, Granodiorite. Altered wall 
Nevada County, U. S. . S. A. R. 17, II, rock. 
California. p. 149, 1896. In W. T., p. 407 

23 Ophir, W. F. Hillebrand. W. Lind8,en, Granodiorite. Altered wall 
Placer County, U. S. . S. A. R. 14, II, rock. 
California. p. 275, 1894. Cf.No. 88, 

II.4.3.4. 
'In W. '1'., p.407 

24 Smiths Post Isln.nd, J. B. Harrison. J. B. Harrison, Quartz diorite. In W. '1'., p. 407 
l~ssequibo River, Rep. G. Ess. River, 
Bt·itish Guiana. p. 45, 1900. 

25 Omai, J. B. Harrison. J. B. Harrison, · Quartz diorite. In W. '1'., p. 407 
Essequibo River, Rep. G. Ess. River, 
British Guiana. p. 45, 1900. 

26 llielstein, Gremse. K. A. Lossen, Quartz diorite In W. T., p. 243 
netu· Itubeland, Jb. Pr. G. L.-A. (1889), porphyry. 
Hu,rz Mountains. p. 290, 1892. 

27 Lampersdorf, 
Silesia. 

W.Hampe. E. Dathe, 
Jb. Pr. G. L.-A. (1886), 

Quartz diorite. In W. '1'., p. 283 

p. 331, 1887. 

28 Itoztok, Strnad. J. Kevana, Quartz diorite. In W. T., p. 219 
Moldnuthal, Ref. N.J., 1898, I, 
Bohemia. p. 485. 

29 Ochsen~rung, G. Hradil. G. Hradil, Tonalite porphyry. 
near aul, Sb. Ak. W. Wien, CXXI, 
'l'yrol. p. 879, 1912. 

30 Reinthal, G. Hradil. G. Hradil, Tonalite . 
nem· Maul, . Sb. Ak. w. Wien, CXXI, 
'l'yr p. 880, 1912. 

31 Toll, E. Zdarek. F. Becke, Tollite (tonalite 
near Meran, Ds. Ak. W. Wien, LXXV (l), porphyry). 
Tyrol. p. 160, 1913. 

32 Itiasonov Trail, G. Zhukovsky. A. Meister, Chlorite adamellite. 
J enissei District, Reg. Aurif. Sib., IX, 
Siberia. p. 239, 1910. 
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QUARTZ DIORITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20:- Ti02 Pz05 MnO Inclusive. Sum. Sp.gr. 

---------------- ------------
33 63.38 17.36 1.61 1.98 1.80 4. 18 4.07 0.31 0.54 COz 1.13 99.74 

FeSz 3.38 

Aa. III 
• I 

34 62.43 17.88 1.78 3.53 4.50 3.43 3. 10 2.75 1.37 trace trace 100.77 2.74 . 
A3. III 

35 57. 69 15. 65 7.42 2.41 3. 10 6.92 2.33 2.37 1.59 0.03 0.22 trace 99. 73 2.779 

A2. II 

DACITE. 

67. 27 14. 84 1. 01 0.85 1. 36 2.30 2.94 2.87 4.95 1.55 0.27 0.06 trace COz none 100.38 
Zr02 none 1 

2. II 
SOa none 
Crz03 trace A 
BaO 0.15 
SrO :llone 

2 65.78 14.87 1. 27 ·1. 00 1.89 2.41 2.58 2.71 4.32 2.87 0.08 trace 99.78 

A 3. III 

63. 55 17. 10 3.21 0.92 0.43 0.82 2. 12 2.30 5. 13 4. 20 0.41 0. 10 0.03 C02 none 100.32 

I" 
trace 

2. II 

3 

A 

60. 23 :1!8.64 3.81 0.88 1.64 6.04 3.87 1. 46 1.97 0.95 0.57 0. 20 trace COz none 100.43 
ZrOz 0.01 

4 

1. I 
Cr20a trace 
BaO 0.11 A 
SrO 0.05 

5 68. 19 15. 13 1.31 0.42 0.29 1.19 3. 13 6. 56 n. d. 0.32 0.15 96.69 

A 4. IV 

60.53 15.32 0.20 0. 14 0.06 0.41 0.84 1.06 6.60 1. 33 0.80 0.27 trace COs none 100.80 
ZrOz 0.01 

6 

1. I 
SO a 5.97 
F trace A 
FeSz 7.20 
BaO 0.06 

7 55.34 16.25 5.59 2.83 5.51 3.93 4.81 1. 51 3.06 0.36 COz 1. 51 100.70 2.674 

A a. III 

8 70.03 10.65 1.16 0.72 0.70 3.55 1. 75 1. 62 5.79 2.48 0.53 trace C02 0.94 99.92 

A 3. III 

67. 27 16.31 3. 13 1. 15 0.84 3.48 3.61 2.91 1. 16 . 0. 40 trace trace 100.26 

A 3. III 

1 0 68.81 14.61 1.36 1.26 0.74 2.21 3.31 4.61 2.60 0.32 0.36 trace 100. 19 

A 3. III 

1 1 62.23 16.96 1. 27 2.92 2.02 6.56 3.'07 1. 07 2.47 0.81 0.63 trace COs 0.10 100.11 

A 3. III 

1 2 67.25 16.38 4.62 1.30 L76 3.05 2.56 1.36 0.30 0.33 co, 1.56 100.47 

A a. III 

1 3 64.48 15.07 0.60 5. 19 2. 17 3.31 2.55 3.04 2.01 0.13 0.90 0.22 0.11 COt trace 99.79 2. 708 
SO a none 
Cl trace 

A 2. II NiO 0.01 

4 76.61 8.31 1.08 0.59 0.51 3.61 0.29 1.98 1.08 0.43 0.28 0.11 0.11 COs 1. 87 100.45 
FeSs 3.59 1 1 

A 2. II 

5 69.35 11.66 1. 53 1. 66 0.46 2.09 1.06 3.31 2. 12 1.61 0.43 0.26 0. 11 COs 2.24 99. 77 
FeSz 1.88 

1 

A 2.11 
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QUARTZ DIORITE-Continued. 

No. Locality. Analyst. Reference. . Rock name. Remarks. 

33 Dandenong, H. C. Jenkins. J. W. Gregory, Granodiorite. 
Victoria. Pr. R. Soc. Viet., XIV, 

p. 201, 1902. 

34 En say, A. W. Howitt. A. W. Howitt, Quartz-mica · In W. '1~., p. 231. 
Om eo, Tr. R. Soc. Viet., XXII, diorite. 
Victoria. p. 99, 1886. 

35 ~L'a.rnbo River, A. W. Howitt. A. W. Howitt, Quartz-mica In W. T., p. 231. 
Noyn.ng, Tr. R. Soc. Viet., XX, diorite. 
Victoria. p. 31, 1884. 

DACITE. 

1 Nen.r Paskenta, E. T. Allen. J. S. Diller Dacite tuff . 
~fehnma County, . A. J. s., XV, 
California.. p. 360, 1903. 

2 Near Paskenta, G. Steiger. J. S. Diller X Dacite tuff. In W. T., p. 417. 
~L'ehama County, A. J. S., V, 
Cn.lifomia. p. 360, 1903. 

3 liar :Fork Valley, 
~frinity County, 
Cn.l.ifornia. 

R. C. Wells. J. S. Diller, 
U.S. G. S. rec. lab. 

Tuff (dacite?). 

4 Redding Creek, E. T. Allen. J. S. Diller, Tuff. 
Trinity County, A. J. S., XV, 
Cn.lifornie ... p. 360, 1903. 

5 Tonopah, 
Nevada. 

G. Steiger. J. E. Spurr, 
U.S. G. S. P. P. 42, 

Rhyolite-dacite. Altered. 
Low sum due to 

p. 148, 1905. H20? 

6 Combination Mine, G. Steiger. F. L. Ransome, Dacite. Altered. 
Goldfield District, Ec. G., II, Also in U.S. G. 
Nevada. p. 680, 1907. S. P. P. 66, p. 

181, 1909. 

7 Ruminhui Volcano, A. Young. A. Young. Dacite. Altered. 
near Cotopa:d, Hochg. Ecuad., II(2), 
Ecuador. p. 228, 1902. 

8 Epi(:auros, M. Dittrich. Milch and Renz, Tuff (dacite?). 
Argo lis, N.J. B. B., XXXI, 
Greece. . p. 532, 1911. 

9 Kalymnos Island, F. Millosevitch. F. Millosevitch, Dacite tuff. 
Aegean Sea. Rend. Ac. Line., XXI (2), 

p. 309, ·1912. 

10 Ln.u Pn.ngaion, M. Dittrich. H. Stegmann, Quartz trachyte-
K.aroland, N.J. B. B., XXVII, andesite tuff. 
Sumatra. p. 438, 1909. 

11 Pa~n.lang, M. Dittrich. H. Stegmann, Dacite. Altered. 
:E arohtnd, . N.J. B. B., XXVII, 
Sumatrn.. p. 427, 1909. 

12 Dandenong, H. C. Jenkins. J. W. Gregory, Dacite. 
Victoria. Pr. R. Soc. Viet., XIV, 

p. 201, 1902. 

13 N em· Hesket, A. G. Hall. Skeats and Summers, Dacite. Propylitized. 
Macedon, G. S. Viet. B. 24, 
Victoria. p. 40, 1912. 

14 Waib.iM.ine, A. M. Finlayson. Bell and Fraser, Dacite. Altered. 
Hauraki, N. Z. G. S. B. 15, 
New Zealand. p. 55, 1912. 

15 Waihi Mine, . A. M. Finlayson. Bell and Fraser, Dacite. Altered. 
Hauraki, N. Z. G .. S. B. 15, 
New Zealand. p. 55, 1912. 
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DACITE-Continued. 

I 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

----------------------

16 63.45 15.26 2.28 3.01 1.29 3.14 2.21 1. 78 2.90 1.10 .0. 75 0.29 0.36 C02 I. 08 99.20 

B2. III 

17 61.78 14.89 2.08 2.51 1.08 3.16 2.18 3.68 3.05 1. 89 0.69 0.30 0.28 C02 2.01 100.23 
FeS2 0.65 

A2. II 

18 59.95 17.34 0.79 4.35 2.65 4.05 2.21 2.63 2.88 0.79 0.47 C02 2. 20 100.31 

A2. II 

19 58.45 16.50 0.24 4.42 5.45 3.76 0.96 2. 16 4.32 0.78 C02 2.83 100.30 

A2. II 

20 58.39 16.51 2.46 2.98 1.66 4.08 2.08 2.89 2.87 2.41 0.68 0.31 0.32 C02 1. 56 99.20 

B2. III 

21 58.02 17.04 none 5.04 4.29 4.24 1. 36 3.48 3.82 0.93 0.42 C02 1.14 . 99.78 

A2. II 

22 57.20 16.39 3.01 3.13 3.31 4.44 1. 58 3.60 3.16 0.60 0.22 C02 3.60 100.24 

A2. II 

23 56.80 16.19 0.95 4.42 7.56 3.70 1.13 3.81 4.18 0.82 0.55 C02 0.05 100.16 

A2. II 

24 66.31 16.22 1.14 2.34 0.85 3.84 3.95 2.27 2.32 0.14 0.54 0.21 0.05 100.18 

A2. II 

25 62.85 15. 17 4.78 :i.59 1.83 5.35 2.56 2.42 2.32 0.30 0.55 0.32 0.07 100. 11 

A2. II 
,., 

.I 

SYENITE. 

57.75 17.50 2.92 2.94 1. 70 3.86 5.08 3.51 0.37 1.53 1. 05 0. 19 C02 0. 55 99.23 
FeS2 0. 21 1 
BaO 0.07 

B 2. III 

2 50.56 18.28 3.57 4.62 3.38 7.10 4.30 3.31 1.40 2.25 0.13 C02 0. 76 99.66 

A 2. II 

3 40.72 2.78 6.58 4.24. 26.25 8.·66 0.42 0.27 5.51 0.26 0.07 0.28 0.14 C02 3. 20 100.45 
Cl 0.06 
s 0. 70 

A I. I Cr20a 0. 28 
SrO 0.03 

4 58.25 18.22 1.07 5.96 trace 1.51 4. 19 5.59 0.85 trace 0.10 C02 ·4. 75 100.49 

A 3. III 

5 58.32 15.77 6.56 0.89 0.09 11.68 0.32 4.01 1.73 0.48 0.13 Zr02 trace 99.98 

A 3. III 

51.94 15.78 4.07 3.17 3.48 6.04 3.44 7.69 2.17 0.39 0.59 trace SO a 0. 29 99.83 
Cl 0. 08 6 
BaO 0.42 

A I. I Srp 0. 28 

50. 11 17.13 3.73 3.28 2.47 5.09 3.72 7.47 4.47 0.82 0.67 trace SO a 0. 08 100.09 
Cl 0. 07 7 
BaO 0. 63 

A I. I SrO 0.35 

8 50.00 19.36 3.87 2.67 2.18 4.96 3.63 8.52 3.53 0.46. 99.18 

A 3. III 
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DACITE-Continued. 

----
No .. Locality. Analyst. Reference. Rock name. Remarks. 

16 Waihi Mine, A. M. Finlayson. A. M. Finlayson, Dacite. ''Fresh.'' 
Hauraki, Ec. G., IV, 
New Zealand. p. 638, 1909. 

17 Wa.ihi Mine, A. M. Finlayson. Bell and Fraser, Dacite. Altered. 
:nauraki, N. Z. G. S. B. 15, 
New Zealand. p. 55, 1912. 

18 Wa.ihi Mine, S~1rvey laboratory. Bell and Fraser, Dacite. Altered. 
:n:aurald, N. Z. G. S. B. 15, 
New Zealand. p. 42, 1912. 

I 

19 Waihi M:ine, Survey laboratory. Bell and Fraser, Dacite. Altered. 
Haurald, N. Z. G. S. B. 15, 
New Zealand. p. 42, 1912. 

20 Wa.ihi Mine, A. M. Finlayson. Bell and Fraser, Dacite. Altered. 
Hauraki, N. Z. G. S. B. 15, Also in 
New Zealand. p. 55, 1912. Ec. G., IV, 

p. 638, 1909. 

21 Wa.ihi Mine, Survey laboratory. Bell and Fraser, Dacite. Altered. 
Ilauraki, N. Z. G. S. B. 15, 
New Zealand. p. 42, 1912. 

22 Waihi Mine, Survey laboratory. Bell and Fraser, . Dacite. Altered . 
llaurald, N. Z. G. S. B. 15, 
New Zealand. p. 42, 1912. 

23 Wa.ihi Mine, Survey laboratory. Bell and Fraser, Dacite. Altered. 
Hauraki, N. Z. G. S. B. 15, 
New Zealand. p. 42, 1912. 

24 'l'e Ariki Falls, 
Aroha, I:Iauraki, 

Survey laboratory. Henderson and B2.rtrum, 
N. Z. G. S. B.16, 

Dacite tuff. 

New Zealand. p. 67, 1913. 

25 Waita Wheta River, Survey laboratory. Henderson and Bartrum, Dacite tuff. 
Aroha, I:Iauraki, N. Z. G. S. B. 16, 
New Zealand. p. 67, 1913. 

SYENITE. 

1 Mount Yamaska, G. A. Young. G. A. Young, Akerite. 
Quebec. Can. G. S. A. R. XVI, 

-p. 21, H, 1906. 

2 St. Bruno Mountain, M. F. Connor. J. A. Dresser, Umptekite. 
Quebec. Can. G. S. Mem. 7, 

p. 18, 1910. 

3 Rocky Islet Bay, M .. F. Connor.· A. W. Lawson, Basic facies of 
Ramy Lake, Can. G. S. Mem. 40, syenite. 
Ontario. p. 91, 1913. 

4 Livermore Falls, G. W. Hawes. G. W. Hawes, Syenite. Not in W. T. 
Campton, A. J. S., XVII, 
New Hampshire. p. 150, 1879. 

5 ~filams Gap,, W. C. Phalen. W. C. Phalen, Unakite. Metamorphosed 
Virginia. Smiths. Misc. Coli., XLV, akerit.e. 

p. 313, 1904. 

G Shonldn Creek, W. M. Bradley. L. V. Pirsson, Syenite porphyry. In W. T., p. 295. 
Highwood Mountains, U.S. G. S. B. 237, 
Montana. p. 139, 1905. 

7 Palisade Butte, H. W. Foote. L. V. Pirsson. Syenite. In W. T., p. 297. 
Highwood Mountains, U. -8. G. S. B. 237, 
Montana. p. 92, 1905. 

8 Shonkin SaJ' W. F. Hillebrand. Weed and Pirsson, Syenite. Also in 
Highwoo Mountains, A. J. S., XII, U.S. G. S. 
Montana. p. 14, 1901. B. 237, p. 92, 

1905. 
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SYENITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 KzO H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--- --- ------------- ------------
9 59.78 16.86 3.08 3.72 0.69 2.96 5.39 5.01 1.58 0. 14 COz 0. 75 99.96 

Aa.m 

" 
10 63.01 18.48 0.06 0.32 0.06 2.66 10.01 0.39 0.27 0.05 0.13 0.06 0.06 C02 2.01 99.69 

FeSz 2.10 

Al. I 
NiO none 
BaO 0.02 
SrO trace 

11 63.41 16.86 none 2.88 trace 1.47 7.38 3.09 0.42 0.29 0.26 0.12 0.28 COz 2.93 99.48 
ZrOt 0. 04 

Al. I SO a none 
Cl none 
s 0.05 
BaO none 

12 60.50 16.86 1.67 2.54 1.11 2.95 6.46 5.42 1.40 0.75 0.20 0.21 COt 0. 70 100. 77 

A2. II 

13 58.80 16.84 2.04 2.75 0.70 5.41 4.14 2.79 CaCOa3. 75 100.35 
FeSz 3.13 

A4. IV 

14 47.05 18.52 5.91 3. 11 4.24 4.71 3.58 1.83 2. 70 CaCOa6.63 100.23 
FeSt 1.95 

A3.ill 

15 43.33 17.88 6. 80 4.46 4.99 2.18 3.53 1.02 3.36 CaCOa10.34 100.69 
FeSz 3.00 

A3.ill 

16 57.00 18.03 1.33 3.52 1.53 3.55 7.53 3.89 1.30 0.55 0.41 0.49 C02 1.05 100. 18 

A2. II 

17 48.46 16. 81 1. 46 9.14 4.44 6.14 6.31 2.33 0.59 3.05 0.67 trace COz 1. 28 100·. 68 

A2. II 

18 69.00 14.54 0.86 0.49 0.40 2.12 4.42 5.83 0.50 0.47 0.01 0.03 C02 1. 40 100.07 s trace 

A2. II 

19 57.29 15.71 4.54 3.18 4.30 5.40 4.04 1.93 2.69 0.68 0.29 100.05 

A2. II 

20 43.03 13.27 8. 10 5.23 7.39 3.47 4.65 4. 54- 6.03 3.84 0.64 0.11 COz trace 100.30 2.727 
SO a trace 

A2. II 
Cl trace 

21 40. 19 16.03 6.77 4.11 4.27 5. 77 6. 12 4.01 5.26 3.21 2.32 SO a 
Cl 

0.34 
trace 

99.24 2.745 

B2.ill 
BaO none 
SrO 0.21 

22 57.63 16.47 5.37 n. d. 4.44 5.25 5.15 3.12 0.45 COt 2.14 100.97 s 0.95 

A4. IV 

23 46.96 15.97 1.92 7.35 . 8. 97 2.72 1.65 5.55 5.58 1.35 0.26 COt 2.14 100.69 2.664 

A2.1I 

24 58.46 14.38 3.75 6.67 1. 59 5.24 1.33 3.40 2.03 0.36 COz 3.40 100. 61 

A3.ll (100.45) 

25 45. 70 15.40 2.75 5.67 7.55 9.02 3.12 3.22 3.90 3.46 0.26 0.26 100.31 

A2.1I (100. 05) 

26 58.90 16.48 2.98 3.35 0.78 2.78 4.09 6.05 0.34 0.82 1.47 trace 0.08 COt 1.50 99. 67 
NiO 0.05 

A2.1I 
BaO none 
SrO ne no 
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SYENITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

9 Silver Cliff, L. G. Eakins. W. Cross, Syenite. Also in 
Colorado. Pr. Colo. Sc. Soc., II, U.S. G. S. 

p. 240, 1887. A. R. 17 (II), 
p. 281, 1896. 

In W. T., p. 257. 

10 Treadwell Mine, W. F. Hillebrand. G. F. Becker, Soda syenite. In W. T., p.199. 
Dou~las Island, U. S. G. S. A. R. 18, III, 
Alasm. p. 39, 1888. 

11 Karta Bay, R. C. Wells. C. W. Wright, . Calcite syenite Calcite 
Kasaan Peninsula, U. S. G. S. P. P. 87, porphyry. primary? 
Alaska. p. 79, 1915. 

12 OstO, V. Schmelck. W. C. Brog1er, Hedrumite. In W. T., p. 253. 
Christiania Fjord, Eg. Kg., II, 
Norway. p. 190, 1899. 

13 Vakkero, G. Forsberg. W. C. Brogger, Mica s~enite Center of dike. 
Christiania Fjord, Z. K., XVI, porp yry. In W. T., p. 389. 
Norway. p. 64, 1890. ~ 

14 Vakkero, G. Forsberg. W. C. Brogger, 1\fica 1 foot from 
Christiania Fjord, Z. K., XVI, syenite· border of dike. 
Norway. p. 64, 1890. porphyry. In W. '1'., p. 389. 

15 Vakkero, G. Forsberg. W. C. Brogger, Mica Border of dike. 
Christiania Fjord, Z. K., XVI, syenite In W. T., p. 389. 
Norway. p. 64, 1890. porphyry. 

16 Brathagen, V. Schmelck. '". C. Brog1erf Heumite. Border of dike. 
Lougendal, Eg. Kg., I, In W. T., p. 253. 
Norway. p. 116, 1899. 

17 Brat hagen 0. N. Heiden- Vl. C. Brog'ier, Heumite. Center of dike. 
Lougenclal, reich. Eg. Kg., II, In W. T., p. 299. 
Norway. p. 106, 1899. 

18 Kiirunavaara, K. Schroder. P. Geijer, Syenite 
Lapland, G. Kir. Dist., porphyry. 
Sweden. p. 49, 1910. 

19 Svanken, H. Santesson. P. J. Holmquist, Syenite In W. T., p. 241. 
near l'todo, Afh. Sv. G. Und., No. 181, porphyry. 
Sweden. p. 63, 1899. 

20 Wchelsberg,. W. Freudenberg.- W. Freudenberg, Schliere in 
Katzenbuckel, Mt. Bad. G. L.-A., V (1), shonki~te. 
Oclenwald. p. 284, 1907. 

21 Michels berg, W. Freudenberg. W. Freudenbe:E, Shonkinite 
Katzen buckel, Mt. Bad. G. .-A., V (1), porphyry. 
Oclenwald. p. 293, 1907. 

22 Trie bisch bach, ~'ri tsch and J. M. C. Henderson, 1\fica ·In W. T., p. 391 
ltothschon berg, Ven~.tor. Z. D. G. G., XLVII, syenite. 
Saxony. p. 543, 1895. 

23 Pfeffelbach, Hesse. K. A. Lossen, Syenite In W. T., p. 393 
St. Wendel, Jb. Pr. G. L.-A., X, porphyry. 
Harz Mountains. p. 316, 1892. 

24 Do lanky, Plamina. J. Klvana, Q~artz In W. T., p. 227 
Moldauthal, Ref. N.J., I, syenite. 
Bohemia. p. 485, 1898. 

25 Noil Nimassi, 
Timor Island. 

Pisani. H. A. Brouwer, 
N.J. Cb., 

Shonkinite. 

p. 575, 1913. 

26 Oakey Creek, H. I. J~msen. H. I. Jensen
8 

Pulaskite 
N andewar Mountains, Pr. Linn. oc. N. S. ·v;.r., porphyry. 
New South Wales. XXXII . 903 1908. 'p 
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SYENITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO I Inclusive. Sum. Sp.gr. 
------------------- -I 

27 55.86 15.25 4.92 6.07 0.20 2. 13 2.34 9.28 0.50 0. 70 0.65 0. 16 0.42 C02 
SO a 

1.80 
trace 

100.42 2.706 

Al. I 
Cl trace 
F 0.05 
s 0.09 
Cr20a none 
V20a none 
BaO trace 
SrO none 

28 55. 16 16.67 2.36 7.31 0.56 2.30 5.65 6.97 0.88 0.85 0.60 0.38 0. 4'1 C02 1. 50 100.08 2.675 
SO a 0. 25 

Al. I I Cl ,, .. , F 0.15 
s 0.02 
Cr20s none I v,o, DODO 
BaO trace 
SrO none 

0 

:PORPHYRY. 

1 60.71 14. 87 3.26 3.60 3.52 3.29 4.40 2.52 2.35 C02 1. 68 100.20 

A3. III 

2 56.25 18.42 1.56 2.41 2.38 6. 13 8. 10 0.32 0.22 C02 4.58 100.47 s 0.10 

A 3. III 

3 59.42 17.86 3.46 1.59 1.15 2.61 9. 60 0.60 0.43 C02 2.01 100.39 s 1. 66 

A 3.ill 

70.74 14.68 0.69 0.58 0.28 .4.12 2.29 2.59 2.09 0.06 C02 2.14 1100.29 2. 680 
Cl trace 
BaO 0.03 

3. nr SrO trace 

4 

A 

5 68. 10 14.97 2.78 1.10 1.10 3.04 3.46 2.93 1.28 0.07 0.16 0.09 C02 0.92 100.11 2.736 
Cl 0.03 

2. II 

I 
SrO 0.08 

6 66.45 15.84 2.59 1.43 1.21 2.90 3.92· 2.89 0. 84 0.10 0. 36 0. 09 C02 1. 35 100.09 2.670 
Cl 0.05 

A 

A2. II 
SrO 0.07 

7 66.37 11. 15 none 0.32 trace 0.18 0.56 9.03 0.44 0.'14 0.23 none C02 none 99.64 2.652 
Zr02 0.02 
SO a 0.35 

4!. I FeS2 10.75 
BaO 0.10 

8 66.27 15.01 1.84 0.39 0. 71 0. 18 0.72 9.62 . 1. 50 0.34 0.47 0.16 none C02 none 100.81 2.43 
Zr02 none 

1. I 
SO a none 
Cl none A 
F 0.15 
s 1. 66 
BaO 0.17 
SrO trace 
CuO 1. 62 

9 63.09 16.33 1.37 3.29 3.53 0. 70 2.79 3.91 2.35 0.95 0.43 0.42 none C02 none 100.55 
Zr02 none 
SO a none 

Al. I Cl none 
F 0.08 
s 0 .. 67 
BaO. 0.09 
SrO trace 
CuO 0.55 

10 58.64 15.35 3.25 2.54 3.84 5.37 3.60 4.23 1.50 0.86 0.83 0.02 trace C02 none 100. 26 s 0.05 

A2. II 
Cr20a trace 
BaO 0.18 

11 56.78 16.90 6~87 2.34 0.03 1.18 0.37 7.02 2.23 1.32 0.81 0.04 trace C02 0.26 102. 22 s 5.93 2.22 Cr20a trace 
A2. II BaO 0.14 

100.00 

12 56. 17 15.94 3.43 1.92 1. 60 5. 19 2.48 4.91 2.95 1.30 0.90 0.20 trace C02 2.01 100. 21 s 1.03 
BaO 0.18 

A2. II 



--
No. 

... 

27 

28 

l 

2 

H 

4 

5 

(l 

7 

8 

9 

10 

11 

12 

-

-. 

Locality. 

·-
Mittagong, 

New South Wales. 

l\Httagong, 
New South Wales. 

Swu.stika At·ea, 
Ontu.rio. 

Swastika Area, 
Ontario. 

Nighthawk Lake, 
Pot·cupine Area, 
Ontu.no. 

Iron Hill, 
AI nul. District, 
Colorado. 

Johnson Gulch, 
Leadville, 
Colorado. 

Mount Lincoln, 
Leltdville, 
Colorado. 

Leadville, 
Colorado. 

Bingham District, 
Utah. 

Bingham District, 
Utn.h. 

Last Chance Mine, 
Bingham, 
Utah. 

Lu.st Chance :Mine, 
Hingham, 
Utah. 

Lttst Chance 1\:Une, 
Bin~lutm, 
Uta 1. 
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SYENITE-Continued. 

Analyst. Reference. 
r 

Rock name. Remarks. 

D. Mawson. Taylor and Mawson, Syenite. Melanocra tic. 
Pr. R. Soc. N. S. \V., 
XXXVII, p. 341, 1903. 

D. Mawson. Taylor and Mawson, Syenite. Leucocratic. 
Pr. R. Soc. N. S. \V., 
XXXVII, p. 341, 1903. 

--
PORPHYRY. 

E. L. Bruce. E. L. Bruce, Feldspar 
Rep. Bur. Min. Out., XXI porphyry. 
(1), p. 259, 1912. 

E. L.' Bruce. E. L. Bruce, Porphyry. 
Rep. Bur. Min. Ont., XXI 
(1), p. 262, 1912. 

Not stated. A. G. Burrows, Felsite. 
Rep. Bur. Min. Out., XXI 
(1), p. 218, 1912. 

W. F. Hillebrand. H. B. Patton, 
Colo. G. S. B. 3, 

Porphyry. 

p. 81, 1912. 

W. F. Hille brand. W. Cross 
U. S. G. S. Mon. 12, 
p. 332, 1886. 

Porphyry. In \V. T., p.187. 

W. F. Hillebrand. W. Cross 
U. S. G. S. Mon. 12, 

Porphyry. In ,V. T., p. 175. 

p. 332, 1886. 

R. C. Wells. J. D. Irvin§, Pyritic porphyry. 
U. S. G. . rec. lab. 

G. Steiger. B. S. Butler, 
U. S. G. S. rec. lab. 

Porphyry. Altered. 

Porphyry. Altered. G. Steiger. B. S. Butler, 
U. S. G. S. rec. lab. 

E. T. Allen. J. M. Boutwell, Porphyry. Altered from 
U. S. G. S. P. P. 38, No. 23, 
p. 178, 1905. II.5.2.3. 

E. T. Allen. J. l\L Boutwell, Porphyry. Altered from 
U.S. G. S. P. P. 38, No. 23, 
p. 178, 1905. II.5.2.3. 

E. T. Allen. J. l\L Boutwell, Porphy~y. Altered from 
U.S. G. S. P. P. 38, No. 23, 
p. 178, 1905. II.5.2.3. 
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PORPHYRY -Continued 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 ~0 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

---------------------- ·---

13 63.85 17.51 1.94 0.55 - 5.67 0.25 4.77 1.02 C02 3. 70 99.88 s 0.29 

A3.ill 
CuO 0.33 

14 82. 10 11.30 0.79 n. d. 1.04 - 0.21 2.34 2.00 99.79 

A4. IV 

15 75. 11 13.50 0.85 n. d. 1. 02 0.64 0.38 5.75 2.37 99.62 

A4. IV (99. 61) 

16 70.50 17.85 1.22 n. d. 1.05 0.02 3.05 4.12 3.10 100.91 

A4. IV 

17 59.90 18. 10 1.45 3.42 5.65 2.69 2.02 4.05 3.51 100.79 

A3.ill 

18 70.68 11.45 1.31 0.72 2. 28 0.65 4.85 0.23 1. 41 0.05 C02 
FeS2 

5.08 
1. 27 

100.15 

A2. II 

19 56.44 16.17 7.72 3.00 2.02 10. 13 1.17 1.18 2. 37 0.30 100.50 

A3. III 

20 50.38 36.08 1.36 n. d. 0.66 0.15 1.32 5.17 4.40 s trace 99.52 2.718 

A4. IV 

21 54.24 15.93 10.84 n. d. 2.94 3.39 3.91 3.93 4.62 1. 06 trace trace 100.86 2.695 

A4. IV 

22 52.85 19.13 8.79 0.19 2.83 4.96 4.35 2.89 1.74 trace trace C02 2.13 99.86 2.66 

A3. Ill 

23 52.18 19.13 7.42 0.21 1.41 5.66 3.79 4.13 3.58 trace 0.39 C02 2.11 100.01 2.67 

A3. III 

24 50.78 18.70 7.28 1.23 5.33 1.57 1.83 7.36 4.20 1.32 o. 22 C02 0.23 100. 11 

A2. n 

25 49.68 19.11 8.45 0.50 3.73 0.33 0.79 8.45 7.30 1.42 0.21 C02 
SO a 

0.05 
0.17 

100.19 

A2. II 

26 47.04 16.41 2.30 9.42 10. 72 2.20 1.34 4.46 2.42 2.81 0.23 trace SO a 0.30 99.65 2.879 

A2 .. II 

27 43.83 15.54 2.73 7.45 9.12 11.56 1.45 2.79 1.88 2.90 0.62 SO a 0.19 100.06 2.996 

A2. II 

28 43.51 21.57 1.88 3.04 2.83 13.68 trace 6.05 3.73 3.42 0.14 SO a 0.24 100.09 2.875 

A2. II 

29 41.98 15.11 3.29 9.77 6.88 8.04 1.16 4.65 4.22 2.28 0.49 C02 
SO a 

1.60 
0.34 

99.81 2. 850 

A2. II 

30 40.60 17.95 7.09 8. 16 7.12 6.00 1.94 4.85 2.43 3.02 0.14 C02 none 99.80 2.918 
SO a 0.17 

A2. II 

31 44.17 13.49 1.69 7.75 4.88 8.23 1.36 5.92 3.43 2.66 0.65 C02 6.03 100.69 2.743 

A2. II 

32 61.22 15.40 6.0b 0.63 1.96 0.62 3.54 6.48 3.02 0.60 0.41 SO a 0.10 100.04 2. 718 

A2. II 
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PORPHYRY-Continued. 

N o. :Locality. Analyst. Reference. Rock name. Remarks. 

----
3 Tama~a, C. Schwarz. v. Groddeck, Porphyry. In W. '£., p 391. 

Chi e. Z. D. G. G., XXXIX, 
1 

p. 250, 1887. I 

4 J ... a Creuse, Pisani. L. de Launay, Porphyry tuff. 
France. B. Sv. Ct. G. Fr., XI, No. 83, 

p. 76, 1902. . 

1 

.5 Gu~ret, Pisani. L. de Launay, · Porphyry. 
Ln. Creuse, B. Sv. Ct. G. Fl.·., XI, No. 83, 
France. p. 76, 1902. 

.6 La Creuse, Pisani. L. de Launay, Orthophyre tuff. 
France. D. Sv. Ct. G. Fr., XI, No. 83, 

p. 77, 1902. 

.7 Samondeix, Pisani. L. de Launay, Andesitic 
]~u. Greuse, B. Sv. Ct. G. Fr., XI, No. 83, orthophyre. 
France. p. 77, 1902. 

8 San Dionisio, A. M. Finlayson. A. M. Finlayson, Porphyry. Altered from 
Huelva, Ec. G., V, No. 27, 
Spain. p. 407, 1910. !.3.2.3. 

1 

9 ltoij ii.rvi, A. W. Forsberg. J. J. Sederholm, Uralite Also in T. l\L 
Urjala, Fin. G. Und., Bl. 18, porphyry. P· .. M., XII, 
Finland. p. 49, 1890. p. 120, 1891. 

In W. T., p. 2~7 

1 

0 Oberhunden, Bomer. 0. MUg13, Porphyry tuff. Altered. 
Westphalia. N.J. . B., VIII, In W. T., p. 393 

p.- 573, 1893. 

2 

1 Reisigenstein, A. MUhlenberg. A. MUhlenberg, Orthophyre. 
Thuringia. In. Diss. Halle, 

2 

p. 51, 1908. 

2 Abtsberg, A. MUhlenberg. A. MUhlenberg, Orthophyre. Pebble in 
Friedrichsroda, ln. Diss. Halle, conglomerate 
Thuringia. p. 28, 1908. 

2 

3 Gottlob, A. MUhlenberg. A. MUhlenberg, Orthophyre. Pebble in 
Fried erichsroda, In. Diss. Halle, conglomerate 
Thuringia. p. 28, 1908. 

2 

4 Gersch berg, Boettcher. H. Grebe. Orthophyre. In W. T., p. 393 
Prussia. Erl. G. 'Kt. Pr., Bl. Wahlen, 

p. 33, 1889. 

2 

5 Audeborn, Boettcher. H. Grebe, Orthophyre. In \V. T., p. 393 
Prussia. Erl. G. Kt. Pr., Bl. Wahlen, 

p. 33, 1889. 

2 

6 Sc.~malenberg, Wolbling. 0. II. Erdmannsdoerfer, Orthophyre tuff. Rich in biotite 
.Harzbtt:rg. Jb. Pr. G. L.-A., XXV, 
Harz. p. 61, 1907. 

2 

7 Schmalenberg, Wolbling. 0. H. Erdmannsdoerfer, Orthophyre tuff. Rich in augite 
Thtrzburg, Jb. Pr. G. L.-A., XXV, 
Harz. p. 61, 1907. 

2 

8 Wilhelmsblick, Eyme. ·o. H. Erdmannsdoerfer, Orthophyre tuff. Rich in garnet 
Harz burg, Jb. Pr. G. L.-A., XXV, 
Harz. p. 61, 1907. 

2 

9 Schmalenberg, Eyme. 0. H. Erdmannsdoerfer, Orthophyre. Metamorphosed 
Harz burg, Jb. Pr. G. L.-A., XXV, 
Harz. p. 42, 1907. 

2 

0 Sc.h~igten loch, Winter. 0. H. Erdmannsdoerfer, Orthophyre-tuff. Rich in biotit 
H.n.rz urg, Jb. Pr. G. L.-A., XXV, 
n~1.rz. p. 61, 1907. 

3 e. 

1 -Neuwerk, Steffen. K. A. Lossen, Orthophyre In W. T., p. 39 
Harz. Jb. Pr. G. L.-A., VI, mandelstein. 

3 3. 

p. 213, 1886. 

2 Berthelsdorf, Eyme. G. Berg, Orthoclase 
Sudetische Mulde, Jb. Pr. G. L.-A., XXVIII, porphyry .. 
Bohemia. p. 239, 1910. 

3 
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PORPHYRY -Continued. 

No. Si02 Al203 F~03 FeO MgO CaO Na20 K20 H20+ ~H20- Ti02 P20 5 MnO Inclusive. Sum. Sp.gr. 

--- --- --------------------
33. 67.36 14.14 3.61 0.48 0.74 3. 10 3.79 3.56 0.98 1.06 0.66 0.61 0. 19 COs trace 100.47 

F 0.19 

A2.II 

34 59.82 17.89 4.43 n. d. 1. 74 3.81 4.27 6. 21· 2.01 trace 100. 18 

A4. IV 

35 56.22 13.15 3.49 0.69 1. 52 7.93 0.45 8.45 1.42 1.19 0.47 0.39 trace COs 4.30 99.67 2.484 
F none 

A2. n 

36 60.75 18.45 1.7!} 3.42 1.66 6.95 3.13 1.65 1.82 0. 17 COs 0.92 101.02 

A3.ID 

37 56.79 18.28 3.78 2.32 1.15 6.26 3.14 5.09 1.20 0.68 0.91 trace COs 0.61 100.21 

A2. II 

38 64.88 16.43 3.69 0.54 0.19 2~22 3.73 6.57 1. 17 COs 0.49 99.91 

A3. III 

39 61.52 19.96 1.78 3.16 2.72 3.36 2.28 3.24 1.86 COs 0.56 100.44 

A3. III 

40 59.52 13.02 11.08 n. d. 4.60 i.oo 3.02 3.86' 2.16 C021.16 100.32 

A4. IV 

41 69.99 14.92 1.09 1.44 0.45 0.57 4.05 4.83 1.02 0.07 0. 10 CaCOs 1.41 100. 17 
MgCOa0.23 

A2. II 

42 62.85 13.58 1.95 5.45 1.92 4. 10 3.32 0.88 2.50 0.20 0.90 0.18 0. 14 C02 1.85 99.82 2. 753 
Zr02 none 
SO a trace 

Al. I Cl trace 
Cr20s none 
Vs03 trace 
NiO none 
BaO 0.10 
SrO none 
Cu trace 

43 60.95 15.04 2.60 3.69 2.82 4.30 3.22 3.00 2.08 0.17 0.65 0.26 0.08 C02 0.80 99.83 2.796 
Zr02 none 
SO a 0.02 

Al. I Cl trace 
V20s 0.02 
NiO trace 
BaO 0.13 
SrO trace 
Cu trace 

44 76.25 15.12 1. 86 trace 0.18 trace 1.37 3.10 1.61 0.10 s 0.92 100.51 2.72 
Sb trace 

A3. III 

45 71.19 16.66 0.11 0.77 0.83 ·1. 80 4. 79 1. 47,... 1.13 0. 19 0.10 trace none COs o. 78 99.82 2.671 
SO a none 
Cl trace 

A2. II 

46 76.80 13.91 none 1.00 0.77 0.24 1.16 3.04 1.88 0.07 0.14 0.33 0.26 COs 0.08 99.75 2.73 
FeSs 0.06 

A2. II 

47 73. 13 12.21 1.17 1.68 0.65 2.81 3.52 1.98 0.28 0.21 0.85 0.67 C02 0.88 100.24 2.69 
FeSs 0.20 

A2. II 

48 68.60 10.18 1.34 3.65 4.46 1.59 0.79 2. 76 2.38 0.24 1.56 0. 15 0.13 C02 1.32 99.21 2.60 
FeSs 0.06 

.B2. III 

49 68.46 12. 25 2. 27 3. 20 2.08 2.63 4.01 2.0q 0.83 0.05 0.61 trace C02 2.00 100.59 

A3. Ill 
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PORPHYRY -Continued. 

No. Locality. Analyst. Reference. Rock,name. Remarks. 

--
33 Zalas, Z. Rosen. Z. Rose.n, Porphyry. Weathered. 

near Cracow, B. Ac. Sc. Crac., I Cf. No. 145, 
Galicia. p. 816, 1909 (2). !.4.2.4. 

34 Zalas, R. Zuber. R. Zuber, Porphyry. In W. T., p. 393. 
near Cracow, Jb. G. R.-A. Wien, XXV, 
Galicin. p. 745, 1885. 

35 Filipowice, Z. Rosen. Z. R~se'n, Porph~y tuff. 
near Cracow, B. Ac. Sc. Crac., 
Galicia. p. 822, 1909 (2). 

36 Nordenberg, C. v. John. W. Hammer, Garnet porphyry. 
Ulteuthal, Jb. G. R.-A. Wien, LIII, 
Tyrol. p. 74, 1904. 

37 Monte Mulatto, Dittrich and Pohl. J. Romberg, Porphyry.. I 

Predazzo, Anh. Abh. Pr. Ak., 
Tyrol. p. 119, 1904. 

38 Kii.serngrat, C. Schmidt. C. Schmidt, Porphyry. In W. T., p.171. 
Windgiille 1\fountains, N. r B. B., IV, 
Switzerland. p. 432, 1886. 

39 Mnroggia, A. Schwager. K. v. GUmbel, Porphyry. Not in W. T. 
Lake Lugano, Geog. Jhft., VII, 
Switzerln.ud. p. 70, 1894. 

40 Hovio, A. Schwager. K. v. GUmbel, Porphyry. Not in W. T. 
La.ke Lugano, Geog. Jh. ft., VII, 
Switzerln.nd. p. 70, 1894. 

41 Konyam Bn.y, A. Lindstrom. A. Lindstrom. Feldspar· porphyry. Not in W. T. 
Siberia. Ref. N.J., 1885, I, 

p. 430. 

42 Jenolan Caves, W. G. Stone. G. W. Card, Porphyry. 
Now South Wales. pers. com. 

, 

43 Jenolan Caves, W. G. Stone. G. W. Card, Porphyry. 
New South \Vall;)s. pers. com. 

4.4 Diamond Creek, N. R. Junner. N. R. Junner, Porphyry. Altered. 
Nillumbik Parish, Pr. R. Soc. Viet., XXV (2), 
Victoria. · p. 340, 1913. 

45 Stawell, Not stated. A. R. Secy Min. Viet. (1907), Feldspathic Not fresh. 
Victoria. p. 63, 1908. dike rock. 

" 
46 Gorge Creek, Not stated. J. A. Thompson, · Porphyry. Altered. 

Ashburton Goldfield, W. Aust. G. S. B. 33, 
Western Australia. p. 165, 1909. 

47 Norseman, E. S. Simpson. W. D. Campbell, Porphyry. 
Western Australia. W. Aust. G. S. B. 21, 

p. 119, 1906. 

Not stated. 
I 

Altered. 48 Bangemall, J. A. Thompson; Porphyry. 
Gnscoyno Goldfield, W. Aust. G. S. B. 33, 
Western Australia. p. 161, 1909. 

49 Cue, C. C. Williams. C. G. Gibson, Feldspar porphyry. 
Western Australia. W. Aust. G. S., B. 14, 

p. 15, 1904. 
42423°-17--52 
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PORPHYRY -Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H 20- Ti02 P20s MnO Inclusive. Sum . Sp.gr. 
... ---------------------------

50 65.51 18.12 trace 2.39 0.38 2. 10 4. 27 3.28 0.46 0.07 trace 0.05 C02 2.41 99. 10 2.72 
FeS2 0.06 

B3. IV 

51 62. 16 14.98 0.39 3.03 1.32 4.03 6. 18 l. 59 0.25 0.07 0.16 0.51 C02 5.65 100.92 2.72 
FeS2 0.60 

A2. II 

52 48.62 22.32 1.08 3.74 2.69 2. 12 1.82 5.85 3.61 l. 74 0.81 0.25 0.15 C02 4. 63 99.65 
SO a 0.22 

A2. II 

I 

KERATOPHYRE. 

1 60.13 20.47 ·1.04 0.72 1. 15 2.59 9.60 1.06 3.44 trace trace 100.20 2.63 

A 3. III 

70.57 15.39 2.77 1. 81 1. 52 l. 66 2.61 2.21 1. 12 0.06 0.34 0.05 C02 0.24 100.44 2.668 s o.o~ 
2 

A 2. II 

69.48 E.99 . 2. 54 2.46 1.16 l. 72 3.33 4.01 1.56 0.32 0. 14 0.08 0.20 C02 1. 34 100.~1 
FeS2 0.05 

3 

1. I 
NiO 0.03 
BaO none A 

<-">::-, 

SrO none 

4 66,05 13.29 3.22 5.07 1.36 0.50 6.67 0~ 87 1.88 0.96 0.49 0.09 trace 100.45 

A 2. II 

5 63.21 19.92 1. 74 3.29 1.63 0.78 5. 06· 1. 42 2.28 trace trace C02 0.63 99.96 

A 3. III 

6 82.45 8.36 2.54 n. d. 0.32 1. 73 2.36 0.78 0.23 0.15 C02 1.04 99.96 2.648 

A 3.ill 

7 80.42 9.22 1. 22 0. 62 0.34 0.86 4.50 0.62 0.66 0.06 0.06 C02 0.98 99.67 2.652 
SO a 0.04 

A 2. II 
Org. 0.07 

8 73.62 11.87 0.66 1.21 0.87 3.11 0. 37· 3.25 2.62 0.06 0.07 C02 2.42 100.33 2.695 
SOa 0.20 

A 2. II 

54.41 27.04 1.88 0.11 0.51 2.00 1.14 6.71 3.36 0.54 0.08 C02 1. 22 99.39 2.754 
SO a 0.29 

9 

A 2. II 
Org. 0.10 

1 0 56.23 17.22 2.81 1. 01 4.85 1. 79 4.33 4. 8i 4.87 1. 36 0.21 C02 0.55 100.26 2.56 
SO a 0.15 

A 2. 11 
Org. 0.07 

1 1 68.43 14.23 1.39 2 .. 04 1. 95 0.28 6.93 0.99 0.48 0.16 0.37 1.04 C02 1. 49 99. 90 
SOa 0.12 

A 2. II 
" 

2 51.61 15.99 1. 74 9.65 1. 69 3.24 5.44 4.07 3.15 1.07 0.52 trace C02 2.03 100.45 
SOa 0.25 

A 2. 11. 

13 49.58 15.24 2.27 11.01 2.59 4.25 4.82 3.58 3.13 l. 63 1. 03 trace C02 0.96 100.32 
SOa 0.23 

A2. II 

14 45.28 16.74 2.64 10.73 5.47 3.10 5.32 0.58 4. 79 2. 74 1.65 C02 0.55 99.85 s 0.12 

A2. II 
Org. 0.14 

15 75.47 11.80 1.54 0.74 0.40 0.47 5.56 1.45 1.97 0.30 0.12 0.10 s 0.02 100. 19 2.629 
Cr203 0. 21 

A2. II 
BaO 0.04 
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PORPHYRY -Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

50 Boulder, C. G. Gibson. E. S. Simpson, Porphyry. 
](algoorlie, W. Aust. G. S. B. 6, 
Western Australia. p. 73, 1902. 

51 Boulder, C. G. Gibson. E. S. Simpson, Porphyry. 
Kalgoorlie, W. Aust. G. S. B. 6, 
Western Australia. p. 73, 1902. 

52 Waiwhero, Henderson. P. G. Morgan, Porphyry. I 

Iteefton District, pers. com. 

I 
New Zealand. 

KERATOPHYRE. 

l Fair Haven, H. S. Washington. E. 0. Hovey, Keratophyre. C02 in H 20. 
Connecticut. A. J. S., II, In W. T., p. 205. 

p. 291, 1897. 

2 Cerro de los Llanganates, A. Lindner. F. v. Wolff in W. Reiss, Keratophyre·.· 
Ecuador. Ecuador, III, 

. p. 259, 1904. 

3 Gairn an Lairs, E. G. Radley. G. S. G. B., Sum. Prog. (1907), Keratophyre. 
near :t~ennoxtown, Glasgow, p. 56, 1908. . 
Scotland. 

4 Trevennen, W. Pollard Reid and Teall, Felsitic ash 
Mevagissey, G. S. Eng. Mem. Sh. 353, (keratophyre). 
Cornwall. p. 56, 1907. 

5 Mehaigue, A. F. Renard. 
Belgium. 

C. Vallee Poussin, Keratophyre tuff. In W. T., p. 393. 
Ref. N. J., 1899, II, 
p. 65. 

6 Oberhunden, Bomer. 0. Miiglj3, Quartz In W. T., p.l23. 
Westphalia. N.J. . B., VIII, keratophyre. 

p. 568, 1893. 

7 Wibbeke, Jacobs. 0. Miigge, Quartz In W. T., p.131. 
Westphalia. · N.J. B. B., VIII, keratophyre. 

p. 632, 1893. 

8 Steimel, Gremse. 0. Miiglj3. ·Keratophyre tuff. In W. T., p. 395. 
Eder District, N.J. :B., VIII, 
Westphalia. p. 651, 1893. 

9 Wibbecke, Jacobs. 0. Miigge, Quartz In W. T.; p. 217. 
Westphalia. N.J. B. B., VIII,· keratophyre. 

p. 632, 1893. 

10 Namborner Miihle, Gremse. K. A. Lossen, Meso-keratophyre. In W. T., p. 259. 
Saar-N ahe 'District, Jb. Pr. G. L.-A., X, 
Rheinland. p. 290, 1892. 

11 Langenau bach, F. Stadler. R. Brauns, . Keratophyre. 
Hcsse-N assau. N.J. B. B., XXVII, 

p. 311, 1909. 

12 Wassenveg, Not stated. 0. :a:. Erdmannsdorfer, Keratophyre. 
Harz. N.J. Cb., 1909, 

p. 40. 

13 Wasserweg, Not stated. 0. H. Erdmannsdorfer, Keratophyre .. 
Harz. N.J. Cb., 1909, 

. p. 40. 

14 Krauth~, Not stated. 0. H. Erdmannsdoerfer, Keratophyre 
near W1enrod, N.J. Cb., mandelstein. 
Harz. p. 40, 1909. 

15 H ydm Isla.nc4 A. Lindner. Milch and Renz, Quartz 
Greece. N.J. B. B., XXXI, keratophyre 

p. 523, 1911. tuff. 
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KERATOPHYRE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H 20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------------------- ---------

16 72.36 13.47 2.'16 0.94 0.21 0.83 4.35 2.25 2.82 0.23 0.09 0. 17 99.91 2.655 

A2. II 

17 69.35 15.61 0.07 1.29 0.99 3.88 4.51 0.40 1.61 0.24 0.75 trace C02 1. 52 100.22 

A2. II 

18 79.18 10.20 0.90 2.26 0.91 0.31 2.30 1. 53 1.96 99.56 

A3. III 

19 70.77 15.80 0.86 2.74 0.52 0.25 5.03 . 2. 70. 1. 00 99.66 

A3. III 

20 69.41 15.87 0.24 1.58 1.14 1.75 3.42• 2.44 0.75 0. 16 0.20 0.55 0.16 C02 2.52 100.34 2.72 
Zr02 trace 
FeS2 0.07 

Al. I Cr208 none 
V20a none 
BaO 0.08 

21 69.02 15.92 0.58 1. 9G 2.63 0.29 7.48 none 1.02 0.28 6.57 0. 28 0.09 C02 0.14 100.31 
FeS2 0.11 

A2. II 

-
TRACHYTE. 

J 72.77 100.09 I I 

.l 12. 15 0.44 3.06 0.22 0. 07 3.38 4.67 0.55 0. 17 Q.20 trace 0.16 C02 2.06 

! 
Zr02 0.04 l 
FeS2 0.12 

Al. I Cr20a none 
BaO 0.03 
SrO none 

61.15 15.70 4.31 1. 12 3.04 2.84 1. 54 2.22 7.05 0.69 0.75 trace 803 0.18 100.59 
LbO none 2 

A 2. II 

66.44 14.98 1.57 0.43 0.18 2.47 1. 12 3.32 4.06 4.60 0.20 0. 11 0.13 C02 0.67 100.42 
I Zr02 0.01 3 

Cl trace 
A 1. I s 0.02 

BaO 0.11 
SrO none 

64.82 17. 71 1. 95 0.44 0.22 1. 03 4. 37 . G. 09 1. 17 0. 20 0. 05 0. 10 C02 1.32 99.84 2.58 
Zr02 0.04 4 
SOa none 

A 1. I Cl 0.23 
Cr20a none 
BaO 0.10 
SrO trace 
LhO none 

58.,'14 15.09 4.66 0.84 2.75 2.68 0.25 8.05 3.09 2.08 0.98 0.40 0.09 C02 0.61 100.44 
Zr02 0.02 5 
s none 

A l.I BaO 0.07 
SrO 0.04 

56.68 16.62 6. 28 n. d. 0.79 0.59 1. 03 11. 18 3.28 0.22 0.73 1. 02 FeS2 2.21 100.63 
Cu trace 

A 3. HI 

7 52.64 20.69 2.54 1. 82 1.61 3:93 4.84 5.99 2.23 0.28 0.64 0.41 0.07 C02 o. 75 99.25 
BaO 0.60 
SrO 0.21 

Dl. II 

8 52.00 18.06 2. 18 5.14 2.84 4.59 3. 78 .4. 68 1. 84 0.98 0.25 C02 3.59 99.93 

A 2. II , 

65.82 16.37 2.06 0. 18 0.51 2. 74 4.24 3.48 1.85 0.72 0.40 0.21 0.16 C02 1. 84 100.61 
BaO 0.03 9 

.2. Il 

.0 63.02 15.50 4.81 0. 13 0.62 2.67 4.46 3:'96 1. 49 1.00 0.43 0.16 0.10 C02 1.82 100.20 
8 0.03 
BaO none 

A 2. II 

1 1 63.12 15.44 1. 73 3.53 0.62 1. 31 5.81 5.36 0.44 0. 14 0.51 0.25 0.27 C02 1.89 100.42 
8 none 
NiO none 

A I. I . BaO none 



SUPERIOR ANALYSES OF ALTERED ROCKS AND TUFFS. 821 

KERATOPHYRE-Continued. 

N~. LocnJity. Analyst. Reference. Rock name. Remarks. 

16 Hydra. Island, A. Lindner. Milch and Renz, Keratophyre 
Greece. N.J. B. B., XXXI, tuff. 

p. 528, 1911. 

17 Epidamos, M. Dittrich. Milch and Renz, Quartz 
Argo lis, N.J. B. B., XXXI, keratophyre. 

. Greece. p. 516, 1911. 

18 Rybnaja River, Not stated~ · A. Meister, Quartz 
J'enisse.i District, Reg. Aurif. Sib., IX, keratophyre. 
Siberia. p. 436, 1910. 

19 RybnajUJ River, Not stated. A. Meister, Quartz 
J'enissei District, Reg. Aurif. Sib., IX, keratophyre. 
Siberia. p. 436, 1910. 

20 Boulder, H. Bo.wley. 
Kalgoorlie, 
Western Australia. 

E. S. Simpson, 
W. Aust. G. S. B. 42 (1), 

Keratophyre. 

p. 61, 1912. 

21 Kalgoorlie, Surv. lab. R. A.· Farquharson, Quartz 
Wcstem Australia. W. Aust. G. S. B. 51, keratophyre. 

p. 61, 1913. 

TRACHYTE. 

1 Quoggy J'oe Mountn.in, W. F. Hillebrand. H. E. Gregory, Bostonite. In W. '1'., p.l45. 
Aroostook County, U. S. G. S. B. 165, 
Maine. p. 166, 1900. 

2 Two Ocean Pass, J. E. Whitfield. J. P. Iddin§s, · Trachylle tuff. InW.T., p.397. 
Yellowstone NationaJ Park. U.S. G. . B. 148,· 

p. 132, 1897. 

3 Idaho Springs, · W. T. Sc!laller. S. H. Ball, Biotite latite. 
. Colorado. U. S. G. S. P. P. 63, 

p. 134, 1908. 

4 Sunset, R. S. Breed. R. S. Breed, ·Trachyte. Not in W. T. 
Boulder County, Pr. Col. Sc. Soc., VI, 
Colorado. p. 228, 1889. 

5 Goldroad Mine, G. Steiger. F. C. Schrader, Trachyte. 
Mohave County, U.S. G. S. B. 397, 
Arizona. p. 39, 1909. 

6 Los Cerillos, l! .... W. Chuke. J. S. Diller, Trachyte. In W. T., p. 397. 
New Mexico. U. S. G. S. B. 42, 

p. 43, 1887. 

7 Phoenix, M. F. Connor. 0. E. LeRoy, Augite trachyte. 
British Columbia. Can. G. S. Mem. XXI, 

p. 46, 1912. 

8 Onston Ness, J. S. Flett. J. S. Flett, Bostonite. In W. T., p. 257. 
Orkney Islands. Tr. R. Soc.- Edin., XXXIX, 

p. 873, 1900. 

9 Braid Hill W. Pollard. J. S. Flett, Trachyte. 
Pentland Hills, G. S. Scot. Mem. Sh. 32, 
Scotland. p. 37, 1910. 

10 Moreton Hall, W. Pollard .. J. S. Flett, Trachyte. 
Pentland Hills, G. S. Scot. Mem. Sh. 32, 
Scotland. p. 37, 1910. 

n Salm1, E. G. Radley. G. S. G. B., Trachyte. 
Mull, Sum. Prog. ·(1912), 
Scotland. p. 68, 1913. 

I 
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TRACHYTE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ E£2.0-· Ti02 :P205 MnO· l'llolusive. 'Sum. Sp.gr. 

----------·-------------
12 55.38 18.34 1. 13 5.86 3.47 3.25 7.12 0.22 2.39 0.48 0.90 trace C02 · 2.00 100.54 

A2 .. II 

13 54.20 21.00 2.60 4.32 2.02 3.80 6.58 0.42 1. 23 2.60 0.04 trace C02 1. 57 100.38 2.68 

A2. II 

14 66. 72 18.28 1.33 none 0.11 1.3& 5.87 4.48 0.78 1.12 0. 11 trace SOa 0.08 100.35 
BaO 0.09 

A2. II 
I 

15 62.30 17.05 1.30 2.46 0.57 1. 20 5.14 6.18 0.45 trace trace C02 2.65 99.73 
FeS2 0.43 

A3. nr 

16 60.11 19.01 4.63 0.37 0.23 0.66 6.5 5.36 1. 37 0.96 trace C02 0.84 100.07 
; 

A3. III 

17 56.50 18.14 3.12 2.86 1.22 3.38 5.28 1. 60 1.26 0.85 C02 5.11 99.32 

B3. IV 

18 63.01 14.69 5.15 0.98 1.07 4.24 3.86 1. 06 1.55 3.33 0.56 0.23 C02 0.62 100.40 2.501 
F 0.05 

A2. II 

19 61.17 20.74 2.62 0.01 0.45 2.00 5.40· 4.57 0.76 0.80 0.66 0.35 C02 0.20 99.87. 
803 0.14 

A2. II 

20 62.54 17.42 3.52 1. 52 2.26 3.81 3.29 3;57 2.68 100.61 

A3. III 

21 54. 15 18.25 3.62 2.09 2.56 4.89 4.43 6.56 3.69 trace 0.41 100.65 2.632 

A3. III 

22 53.23 16.11 2. 77 3.99 2.12 5.34 6.35 3.80 2.32 2.10 0. 76 0.37 CO a 1.51 100.77 2.621 
Cl trace 

A2. II 

23 49.53 19.20 1. 76 4.90 2.32 6.23 7. 77 3.10 3.00 1. 45 0.41 ·o. 28 C02 0.20 100.15 2.580 
803 none 

A2. II 
Cl none 

24 48.99 15.82 7.95 5.02 3.39 8.47 0.29 1.83 . 0.90 0.95 C02 6.02 99.64 

A3. III 0 

25 55.10 18.30 7.60 n. d. 0.40 6.55 2.95 2.80 6.30 trace Cl trace 100.00 

A4. IV 

26 54.16 17.36 3.55 n. ci. 1.20 3.84 0.63 3.48 15.78 Cl 0.43 100.43 

A4. IV 

27 53.93 19.90 0.92 4.59 3.79 5.69 6 .. 33 2.01 0.97 C02 2.42 10Q.55 

A3. III· 
I 

28 51.38 15.91 3.17 4.03 2.14 3.60 6.07 3.33 2.42 L45 0.42 CO a 6.08 100.38 
SOa 0.28 

A2. II 

29 55.10 18.56 6.80 0.03 0.62 0.70 3.17 4.00 8.30 3.17 100.45 

A3. III 

30 68.31 18.18 2.15 0.37 0.25 0.24 none 0.98 7.04 1.84 99.36 

B3. IV 

3 1 60.48 18. 11 3.14 1. 67 2.12 4.94 2.40 1.38 2.23 3.83 100.30 

3. III. 
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TRACHYTE-Continued. 

Reference. Rock name. 
. . 

Remarks. No. J .. ocality. Analyst. 

12 Abercastle, .J. V. Elsden. J. V. Elsden, Lime bostonite. 
Pem brokeshire, " Q. J·. G. S., LXI, 
Wales. p. 295, 1905. 

13 Killride, J. Weintraube. Gardiner and Reynolds, Lime bostonite. 
County Mayo, Q. J. G. S., LXVIII, 
Ireland. p. 93, 1912. 

14 Puy de Dome, P. Holland. Dickson and Holland, Domite. Dec<?m.JWsed. 
Auvm·gne. Pr. Liv. G. Soc., VIII, Notm . T. 

p. 412, 1899. 

15 Gjefsen, L. Schmelck. W. C. Brogfler, Lindoite In W. T.,p.195. 
Gran, Eg. Kg., , (bostonite). 
Norway. p. 131, 1894. 

16 'l'utvet, V. Schmelck. W. C. Brogfler, Bostonite. In W. T., p.197. 
Hedrum, I.:..ougendal, \ Eg. Kg., II, 
Norway. · p. 203, 1899. 

: 

17 Lake' Maena, V. Schmelck. W. C. Brog§er, Maenaite Ct Eg. Kg., III, 
Gran, Q.J.G .. , L, (bostonite). p. 207, 1899. 
Norway. p. 26, 1894. In W. T., p. 393. 

18 Remscheid, . von Reis. H. Laspeyres, Trachyte. 
Siebengebirge. D. Stebeng., 

p. 322, 1901. 

19 Sporneiche, W. Sonne. G. Klemm, Trachyte. Altered. 
Odenwald. Nb. Ver. Erdk. (4), XXVI, ; Of. No. 40, 

p. 19, 1905. . !.5.2.4. 

20 Hainsfahrt, E. Schowalter. E. Schowalter, Trachyte 
near N ordlingen, ln. Diss. Erl., tuff. 
Ries, Bavaria. p. 45, 1904. 

21 MUhlozen, R. Pfohl. J. E. Hibsch, Gauteite. In W. T., p. 259. 
near Gaute, T. M.P. M., XVII, 
Bohemia. p. 87, 1897. 

22 Konigsbachthal, F. Hanusch. J. E. Hihsch, Bostonite. 
near N estersitz, T. M.P. M., XXIV, 
Bohemia. p. 303, 1905. 

23 Grosszinken, F. Hanusch. J. E. Hibsch, Sodalite NoCl? 
:Bohemia. T. M.P. M., XXIX, 

p. 421, 1910. 
gauteite. 

24 Rezbanya, J ... Tomasowsky. 
Hungary. 

A. Koch, Quartz 
F. K.,xxxv, ' bostonite. 
p·. 270, 1905. 

25 Monte Nuovo Fa villi. C. de Stefani, Trachyte 
Phle~ean Ihelds, Pet. Mt. Ergh., No. 156, otuff. 
near aples, Italy. p. 162, 1907. 

26 Pianma, Manley. C. de Stefani, .. Trachyte 
Phle~ean Fields, Pet. Mt. Ergh., No. 156, tuff. 
near aples, Italy. p. 162, 1907. 

27 Dumala, D. Beljankin. Loewinson-Lessing, Dumalite 
Caucasus. Vh. Rus. M. Ges., XLII, (andesite-

p. 274, 1905. trachyte). 

28 Barranco del Almanclero, Klt\ss. C. GjSel, Maenaite. 
Madeira. ·Z. . G. G., LXIV, 

p. 415, 1912. 

29 Riding School, R. Reinisch. R. Reinisch, Trachyte 
Ascension Island. D. Sudp. Exp., II (7), tuff. 

p. 651, 1912. 

30 Mancayan, L. S. Salingei'. A. J. Eveland, '_rrachyte. Altered. 
Luzon, Min. Bu. Manila B. 4, 

' Philippine Island·s. p. 43, 1905. 

31 Mancayan, L. S. Salinger. A. J. Eveland, Trachyte. 
:Luzon, Min: Bu. Manila B. 4, 
Philippine Islands. p. 43, 1905. 
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TRACHYTE-Continued. 

No. Si02 Ai203 Fe20 3 FeO Mgo· CaO N~O K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

--- ------------- ---. ---------
32 54.80 19.29 1.83 2.54 3.11 8.21 1.55 2.50 4.82 1. 58 100.23 

A3. III 

33 63.22 13.57 1.50 2.07 1.80 4.56 0.90 3.·82 2.10 0.26 0.50 0.09 C02 6.01 100.48 

A2. II 

MONZONITE. 

1 54.30 13.63 1.89 2.22 2.13 7.36 0.16 4.41 4.09 2. 19 0.61 0.20 0.71 C02 5.50 100.01 
SOa none 

I FeS2 0.49 
A2. II BaO trace 

ZnO 0.12 

2 73.61. 13.97 none none none 0.31 0.04 0 .. 06 4.18 0.58 0.60 0.33 trace C02 none 99.34 . FeS2 5.62 
BaO 0.04 

A2. II SrO trace 

5~.~8 13.52 1.70 2.27 3.29 4.31 3.24 4.06 1. 57 0.25 0.99 0.53 trace C02 3.49 99. 73 
FeS2 1. 56 3 
BaO 0.12 

AI. I SrO 0.05 
Li20 trace 

69.61 15.12 0.37 trace 0.05 0.42 4.54 2.01 0.27 0.36 0.04 0.14 C02 none 100.18 
Zr02 0.02 

4 

1. I 
FeS2 6.92 
NiO trace A 
BaO none 
SrO none 

I ZnS 0.08 
PbS 0.06 
CuS 0.17 

71.14 16.24 0.94 0.16 1.12 0.25 0.07 4.96 2.74 0.49 0.75 0. 32 trace C02 none 99.51 
SO a 0.26 5 
CI trace 

A 1. I V20a 0.02 
BaO 0.05 
SrO trace 

59.76 15.79 3.77 3.30 2.16 3.88 3.01 4.40 1.11 0.31 0.87 0.42 0.12 C02 0. 78 99.83 
Cl 0.04 6 

1. I 
V20s 0.02 
BaO 0.09 A 
SrO trace 
MoO trace 

72.78 15.35 0.55 0.10 0.89 0.14 0.36 5.00 3.22 1.21 0.45 0.05 none Zr02 trace 100.26 
SOa 0.08 7 
FeS2 0.06 

A I. I BaO 0.02 
SrO none 

I LhO trace 

69.55 16.43 0.46 0.11 0.62 0.15 0.17 5.05 2.69 1. 00 0.41 0.05 none Zr02 trace 100.00 
SO a 0.10 

8 
FeS2 3.09 

A 1. I · 0 Cu2S 0.07 
BaO 0.05 
SrO none 

46.67 20.92 0.3·7 0.36 0.85 0.·15 0.16 4.33 5.01 0.94 0.43 0.15 none Zr02 trace 100.50 
SOa 0.18 9 

' FeS2 19.18 
A 1. I Cu2S 0.24 

ZnS 0.32 
MoS2 0.20 
BaO 0.04 
SrO none 

1 o. 64.88 16.41 0.65 1.12 0. 11 0.12 4.96 2.74 0.83 0.38 0.12 trace? Zr02 trace 99.87 
SOa 0.10 

1. I 
FeS2 4.96 
Cu2£ 2.42 A 
MoS2 none 
BaO 0.07 
SrO none 

1 1 60.39 13.94 4.07 2.91 2.39 5.17 2.68 1. 88 2.76 1.·11 0.41 0.07 0.08 COs 2.10 99.96 

A 2. I1 

2 58.87 17.12 1.96 0.95 1. 75 8·.oo 4.64 4.34 0.81 0.13 0.59 0. 20. 0.10 C02 0.84 100.47 s 0.09 
1 

BaO 0.06 
A I. I SrO 0.02 

1 3 62.77 15.04 4.60 1. 92 2.30 6. 76 2.60 0.08 3.01 0.95 C02 0.23 100. 26 

A 3. Ill I I 
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TRACHYTE-Continued. 

No. Locality. Analyst. Reference. I Rock name. Remarks. 

32 Mancayan, L. S. Salinger. I A. J. Eveland, Trachyte. 
Luzon, Min. Bu. Manila B. 4, 
Philippine Islands. p. 43, 1905. 

33 Hinchmors Creek, W. G. Stone. G. W. Card, Felsite. 
Jenolu.n Caves, 
New South Wales. 

pers. com. 

MONZONITE. 

1 Original :Mine, W. F. Hillebrand. w. H. Weed, Quartz Altered. 
Butte, U.S. G. S. P. P·. 74, monzonite. 
Montana. p. 88, 1912. 

2 National Belle Mine, H. N. Stokes. F. L. Ransome, Monzonite Altered. 
Silverton, U.S. G. S. B. 182, porphyry. 
Colorado. p. 127, 1901. 

3 Yankee Girl :Mine, H. N. Stokes. F. L. Ransome, Monzonite Altered. 
S.ilverton, 
Colorado. 

U.S. G. S. B. 182, 
p. 127, 1901. 

porphyry.· 

4 Jessie Mine, R. 0. Wells. F. L. Ransome, Quartz Altered .. 
Breckenridge District, U.S. G. S. P. P. 75, monzonite 
Colorado. p. 101, 1911. porphyry. 

5 Tintic Iron Mine, H. N. Stokes. Tower and Smith, Monzonite. Altered. 
'rintic District, U.S. G. S. A. R. 19, III, Of. No. 15, 
Utah. p. 661, 1899. II.4.3.3. 

In W. T., p. 391. 

G Iron Duke Mine, H. N. S'tokes. Tower and Smith, Monzonite. Altered. 
Tintic District, U.S. G. S. A. R. 19, III, Of. No. 15, 
Utah. . p. 647, 1899. II.4.3.3. 

In W. T., p. 229. 

7 Copper Mountain, W. F. Hillebrand. W. Lind<fen, Monzollite Altered. 
Morenci District, U.S. . S. P. P. 43, porphyry. 
Arizona. p. 168, 1905. 

8 R)erson Mine, W. F. Hillebrand. W. Lind~ren, Monzonite Silicified. 
1orenci District, U.S. . S. P. P. 43, porphyry. Of. No. 70, 

Arizona. p. 168, 1905. 1.4.2.4. 

9 R)erson Mine, W. F. Hillebrand. W. Lind8,en, Monzonite Altered. 
{orenci District, U.S. . S. P. P. 43, porphyry. Of. No. 70, 

Arizona. p. 168, 1905. 1.4.2.4. 
Q 

10 Humboldt Stopes, W. F. Hillebrand. W. Lind<fen, Monzonite Altered. 
Morenci District, U.S. . S. P. P. 43, porphyry . 
.A-rizona. p. 168, 1905. 

11 Battle Flat, G. Steiger. Jagga.r and Palache, Quartz 
Bradshaw Mountains, U . S. G. S. Fol. 126, monzonite 
Arizona. p. 5, 1905. porphyry. 

12 Hadley, G. Steiger. C. W. Wright, Monzonite. 
Kasaan Peninsula, U.S. G. S. P. P. 87, 
Alaska. p. 83, 1915. 

13 Spring Creek, W. T. Sch&ller. B. S. Butler, Inclusion in· Of. No.4, 
Shasta County, U.S. G. S. B. 419, monzonite. !.3.3.5. 
California. p. 137' 1910. 
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MONZONITE-Continued. 

i.; .•. 

No. Si02 Al20 8 Fe20 3 FeO .MgO CaO Na20 K20 H20+ H20- Ti02 ·P205 MnO Inclusive. Sum. Sp.gr. 

--- ------------------- ---
14 60.37 15.96 0.51 1. 80 1.63 4. 12 3.13 5. ()7 1. 34 0.92 0. 71 0.47 0.05 C02 0. 74 100.46 

Zr02 0.04 

AI. I 
SOa 0.09 
Fe82 3.11 
CuFeSa 0.20 
BaO o.n 
SrO 0.09 

15 53.75 17.48 4~56 3.71 3.20 5.82 3.15 3.71 2.14 0.99 0.2~ 0.17 C02 0. 79 99.71 

A2. II I 

16 49.50 21.51 1.13 1.16 2. 72 6. 70 6.05 1. 30 1. 36 0.05 FeS 8.85 100.33 

A3. III 

17 49.45 22.20 2.·87 4. 22 1. 55 7.70 4.98 1. 97 3.52 1. 16 0.27 99.89 

A2. II 

DIORITE. 
.. 

1 48.98 17. 76 2. 14 6. 5212(). 09 8.36 6. 77 2.08 4.50 0.56 C02 0.82 100.58 

A3. III 

2 49.68 15.35 4.53 9.22 4.40 6.92 3.84 2.25 2.14 0.29 C02 0.64 100.64 

A3. III 

3 47.18 16.90 5.21 7.22 3. 71 9:69 2.76 0.68 1. 66 0.92 2.94 0.38 0.14 C02 0.63 100.28 
Zr02 trace 
CI trace 

AI. I ,. s 0.22 
NiO trace 
BaO O.OI 
SrO trace 
ZnO 0.03 

4 47.96 16.85 . 4. 33 4. 17 9.15 13.25 1. 25- 0.30 2.89 C02 0.08 100.23 

A3. III 

5 58.01 15. 72 0.64 3.87 2.07 2. 15 0. 10 4.79 2. 71 0.31 1.08 0.31 0. 17 C02 2.86 100.24 
8 1. 25 
NiO none 

AI. I BaO trace 
SrO none 
Fe 1. 52 
Ni O.I2 -· Pb 0.86. 
Cu 0.05 
As 1. 65 

6 50.20 15.54 2.14 6.49 7.33 11.96 . 2. 03 0.40 2.52 0.43 1.00 0.09 trace C02 none 100.16 s 0.03 

A2.II 
Cr20a trace 
BaO none 

7 50.03 10.89 2.32 7.99 11.84 9. 73 1. 66 0.57 2.61 0.46 1. 23 0.02 trace C02 0. 78 100.17 s trace 

A2. II 
Cr20a trace 
BaO 0.04 

8 46.39 16. 17 2.65 9.30 8.58 8.90 2.25 0.13 2. 59 ( 0.47 1. 59 0.06 trace C02 none 
s O.OI 

AI. I 
Cr20s trace 
NiO trace 
BaO 0.02 
CuO 0.02 

9 63.02 17.61 1.78 2. 76 1. 63 3.30 4.72 3.23 2.03 0.16 trace BaO 0.08 100.32 2.689 

A3. III 

10 49.59 14.91 0.52 10.46 2.02 1. 96 . 1. 33. 3.51 3.17 0.16 1. 03 0.47 1.10 C02 . 9.40 100.06 2.857 
Zr02 none 

Al. I 
Fe82 0.36 
NiO none 
BaO 0.07 
SrO trace 
LhO none 
Zn,Pbtrace 



No. 

14 

15 

16 

17 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
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Locality. 

Ely Central Mine, 
Ely, Nevada. 

Malga Gardone, 
Predazzo, Tyrol. 

Tof:sail Point, 
amara Island, 

Los Islands, Frenc_ Guinea. 

Maromandia, 
Ambavatovy, 
Madagascar. 

Near St. John, 
New Brunswick. 

Lake Dufresnoy, 
Kewagama Lake, 
Quebec. 

Near Ironstone, 
Massachusetts. 

Quinnesec Falls, 
Menominee River, 
Wisconsin. 

Croesus Mine, 
Hailey, 
Idaho. 

Big Sandstone Creek, 
Encampment quadrangle, 
Wyoming. 

Cow Creek, 
Bridger Peak, 
Wyoming. 

Verdi l\fine, 
Encampment quadrangle, 
\Vyoming. 

McNulty Gulch, 
Leadville, 
Colorado. 

Wellington Mine, 
Breckenridge District, 
Colorado. 

MONZONITE-Continued. 

Analyst. 

G. Steiger 

M. Dittrich. 

La.ssieur. 

Pisani. 

W. D. Matthew. 

S. J. Lloyd.·. 

E. C. Sullivan. 

R. B. Riggs. 

W. F. Hillebrand. 

E. T. Allen. 

E. T. Allen. 

E. T. Allen. 

L. G. Eakins. 

W. T. Schaller. 

Reference. 

.. 
A. C. Spencer, 

U. S. G. S. rec. lab. 

J. Rombef!t ' 
Anh. Ab . Pr. Ak. W., 
p. 52,1904. 

A. Lacroix, 
N. Arch. Mus., III, 
p. 78, 1911. 

A. Lacroix, 
Mat. Min. Mad., II, 
p. 230, 1903. 

DIORITE. 

W. D. Matthew, 
Tr. N.Y. Ac. Sci., XIV, 
p. 213, 1895. 

M. E. Wilson, 
Can. G. S. Mem. 39, 
p. 48, 1913. 

B. K. Emerson, 
U. S. G. S. B. 419, 
p. 24, 1910. 

G. H. Williams, 
U. S. G. S. B. 62, 
p. 89, 1890. 

W. Lindgren, 
U. S. G. S. A. R. 20, III, 
p. 219, 1900. 

A. C. Spencer 
u. s. G. s. P. P. 25, 
p. 32, 1904. 

A. C. Spencer, 
U. S. G. S. P. P. 25, 
p. 32, 19~4. 

A. C. Spencer, 
U. S. G. S. P. P. 25, 
p. 32, 1904. 

W. Cross 
u. s. G. s. B. 148, 
p. 176, 1897. 

F. L. Ransome, 
U. S. G. S. P. P. 75, 
p. 96, 1911. 

Rock name. Remarks. 

Monzonite. Mineralized. 

. 

Syenitic 
monzonite. 

Micromonzoni te. Altered? 

Micromonzonite. 

Diorite porphyrite. In \V. T., p. 299. 

. Diorite. 

Diorite. 

Gabbrodiorite. 

Diorite. 

Diorite. 

Diorite.: 

Diolite. 

Diorite porphyry. 

Diorite porphyry. 

In W. T., p. 331. 

Altered. 
Of. No. 18, 

II.4.3.4. 
In W. T., p. 409. 

Derived from 
gabbro. 

Altered form 
of No. 46, 
III.5.4.4-5. 

Altered norite. 

In W. T., p. 175. 

Altered. 
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DIORITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- 'Ti02 P205 M:nO Inclusive. · S~1m. Sp.gr. 
~ --- ----------------------

11 46.62 12.66 trace 11.15 4.02 1.55 1. 35 1. 68 3.41 0.31 1. 01 0.50 0.92 C02 11.48 100.12 2.930 
Zr02 none 
FeS2 1. 99 

AI. I Cr20a none 
NiO none 
BaO none 
SrO none 
ZnS 0.97 
PbS 0.52 

12 45. 73 19.45 5.28 3.18 6.24 13.86 0.64 0.32 3.56 1.57 0.23 trace none C02 0.28 100.34 

A2. II 

13 58.53 17. 74 1. 58 1.46 1.71 5.08 5.69 3.90 1.18 0.18 0.81 0.27 0.11 C02 0.90 100 .. 28 
Zr02 0.06 

Al. I 
SOa none 
FeS2 0.96 
BaO 0.07 
SrO 0.05 

14 64.36 18.18 0.64 0.43 0.28 2.56 8.96 0.89 0.55 0.18 0. 17 0.06 0. 11 C02 1. 62 100. 16 
Zr02 0.03 

AI. I 
SOa 0.07 
FeS2 0.97 
BaO 0.06 
SrO 0.04 

15 44.69 14.97 0.60 7.05 3.92 10.07· 2.36 1.76 0.20 0.36 2.25 0.26 0.14 C02 8.47 99.78 
Zr02 0.02 

AI.. I 
SOa . none 
Fe1Sa 2.25 
FeS2 0.27 
BaO 0.14 

16 54.20 15.86 3.32 4.14 3.51 5.32 3.28 3.30 2.40 0.55 1.35 0.68 0. 19 C02 1.45 100.28 
FeS2 0.26 

AI. I 
NiO 0.02 
BaO 0.4I 
SrO 0.04 

17 46.57 13.51 2.92 2.73 2.85 19.92 2.33 2.52 0.53 0.33 0.64 0.27 0.40 C02 3.40 99.70 
MoS2 0.'78 

A2.II 

18 47.60 16.50 0.7~ 4.11 4.24 6.44 1.90 3.74 ~.82 0.18 0.50 0.04 0.04 C02 IO. 75 100.79 
Cl trace 

A2. II 
s O.I7 

19 44.34 17.97 1. 54 7.31 5.24 6.80 1. 10 3.65 5.07 0.28 0.44 0.08 0.05 C02 6.65 100.56 
s 0.04 

A2.1I 

20 54.15 15.38 4.25 7.32 4.79 7. 70 1. 25 0.02 3.83 1. 02 C02 0.38 100.09 

A3. III 

21 52. 13 18.65 4.88 4.42 3.29 10.52 1. 55 0.15 3.28 0.65 C02 0.87 100.39 

A3. III 

22 51.07 14.93 6.44 5.98 4.84 7.89 5.04 0.16 1.73 0.24 1.65 0.19 0.22 SO a trace 100.38 
Cl trace 

A2. II 
F trace 

23 60.96 18.06 .1. 42 2.48 5.09 6.67 2.39 0.28 1.26 1.10 0.25 0.34 C02 0.04 100.34 2.856 
s trace 

A2. II 

24 60.35 18.71 2.i0 2. 15 4.08 7. 18 1.54 0.32 1.50 0.70 0.29 0.66 C02 0.08 99.67 2.801 
s trace 

A2. II 

25 49.83 15.11 9. 78 2.57 7.55 8.92 2.84 1.32 1. 00 0.16 0.17 0.05 C02 0.09 100.11 
Zr02 none 

AI. I 
Cl 0.02 
s none 
CoO 0.64 
BaO none 
Cu 0.05 
Pb O.OI 

26· 49.46 16.77 1.98 6.57 9.33 11. 17 1. 55 0.04 2.02 0.79 trace trace C02 0.27 99.95 
s trace 

Aa.m 
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DIORITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

11 \Vellin~ton 1\fine, W. T. Schaller. F. L. Ransome, Diorite porphyry. Altered. 
Brec enridge District, U. S. G. S. P. P. 75, 
Colorado. p. 96, 1911. 

12 Yava Wash, G. Steiger. J~ar and Palache, Diorite. Altered .. 
Bradshaw Mountains, . S. G. S. Fol. 126, 
Arizona. p. 4, 1905. 

13 Treadwell Mine, G. Steiger. 
Douglas Island, 

A. C. Spencer, Albite diorite. Altered. 
U. S. G. S. B. 287, 

Alaska. p. 101, 1906. 

14 T1·eadwell J\fine, G. Steiger. A. C. Spencer, Albite diorite. Altered. 
Douglas Island, · U. S. G. S. B. 287, 
Alaska. p. 101, 1906. 

15 TI·eadwell J\fine, G. Steiger. A. C. Spencer, Diorite. Altered. 
Doufas Island, U. S. G. S. B. 287, 
Alas a. p. 63, 1906. " 

16 Silver Bow Basin, '\V. F. Hillebrand. G. F. Becker, . Diorite. In \V. T., p. 269. 
Alaska: U. S. G. S. B. 148, 

p. 233, 1897. 

17 Jumbo J\fine, R. C. Wells. C. W. Wl'ight, Diorite. Altered. 
Cop~er Mountain, U. S. G. S. P. P. 87, 
Alasm. p. 106, 1915. 

18 Lillooet, M. J.l'. Connor. A. M. Bateman, Diorite. Altered. 
British Columbia. Can. G. S. rec. lab. Cf. No. 78, 

II.5.3.4. 

19 Lillooet, M. F. Connor. A. M. Bateman, Diorite. Altered. 
British Colu~bia. Can. G. S. rec. lab. Cf. No. 78, 

II.5.3.4. 

20 J\finnesota J\fine, W. '1'. Schaller. B. S. Butler, Diorite. Altered. 
Shasta County, U. S. G. S. B. 419, 
California. p. 138, ~910. 

21 Uncle Sam Mine, W. T. Schaller. B. S. Butler, . Diorite porphyry. 
Shasta County, U. S. G. S. B. 419, 
California. p. 138, 1910. 

22 Forbestown, H. N. Stokes. H. W. Turner, U ralite diorite. In \V. T., p. 327. 
Butte County, U. S. G. S. A. R. 17, I, 
California. p. 731, 1896. 

23 Smiths Post Island, J. B. Harrison. J. B. Harrison, Diorite. Altered. 
Essequibo l~iver, Rep. G. Ess. Riv., In W. T., p. 249 
British Guiana. p. 43, 1900. 

24 Smiths Post Island, J. B. Harrison. J. B. Harrison, Diorite. In \V. T., p. 249 
Essei}1i bo River, Rep. G. Ess. H.iv., 
Britis 1 Guiana. p. 43, 1900. 

25 Mazanmi District, J. B. Harrison. J. B. Harrison, Epidiorite. Altered gabbro 
British Guiana. Goldf. Br. Gui., In W. T., p. 321 

p. 48, 1908. 

26 Arakaka District, 
British Guiana. 

J. B. Harrison. J. B. Harrison, 
Goldf. Bri. Gui., 

Epidiorite. 

p. 48, 1908. 
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DIORITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO I~:.~lusive. Sum. Sp.gr. 

---------------------- -------
27 52.47 12:15 3.47 5.23 9.94 9. 71 2.81 2.26 1. 62 C02 0.54 100.20 

A3.m 

28 49.74 14.85 1.04 10.61 2.48 6.17 ·4. 52 0.53 3.37 0.05 2.05 0.62 0.39 C02 3.18 99.73 
Cl trace 

Al. I 
FeS2 0.13 
NiO none 
BaO none 

\ 

29 42.36 14.09 2. 17 10.48 5. 70 10.05 3.26 0.80 2.92 0.28 C02 1. 73 0.12 4.95 1.02 100.02 
Cl trace 

Al.I 
NiO 0.09 
BaO none 

30 44.10 13.63 0.76 11.35 5.58 7.96 1.26 4.34 2.05 0.17 3.07 0.22 0.85 C02 5.18 100.15 
FeS2 0.09 

A1. I 
NiO 0.04 
BaO none 

31 53.35 17. 10 0.09 6.67 7.02 5.92 3.32 2.03 4.00 0.91 FeS2 0.28 100.69 

A3. III 

32 19.47 17.47 2.56 6.70 6.11 9.36 2.52 2.31 1. 58 0. 70 0. 18 0.20 C02 0.75 100.01 

A2. II 

33 13.22 18.95 10. 73 1. 72 2.08 18.40' 0.41 2.09 1. 04 0.50 0.12 0.70 s 0.27 100.23 
• A2 II 

34 57.35 14.61 2.18 3.99 3.96 3.51 2.93 1. 92 4.08 0.81 Q.25 C02 4.16 99.97 2.666 
80s o. 20 

A2. II 
Org. 0.02 

35 57.28 15.98 2.35 5.06 5.52 2.84 2.:n 3.42 4.22 1. 01 0.18 C02 0.41 100. 64 2.653 
I 

SO a trace 

A2.1I 

36 56'.69 14.99 3.39 4.38 3.39 5.92 3. 30 2.05 3.43 1. 34. 0.~2 C02 1.00 100.25 2.67 
SO a 0.15 

A2.II 

37 54.55 15.44. 3.48 0.80 4.41 7.85 2.45 4.09 3. 75 0.96 0.45 COs 2.16 100.49 2.67 
SO a 0.10 

A2. II 

38 53.54 17.82 5.39 4.21 1.97 7.47 3.27 1. 95 1. 94 0.28 trace 0.52 COs· 0.85 99.36 s 0.09 

B2. III 
SrO trace 

39 55.94 18. 17 1.99 1.96 1.73 9.35 5.94 1.07 1. 06 0.83 0.32 0.21 C02 1. 45 100.02 

A2. II 

40 52.23 16.57 7.01 1.42 3.93 5.97 2.85 3.05 3.84 0.57 2.68 100. 10 2.88 

A3. III 

41 49.43 15.36 1.90 7.62 8.22 10.86 3.24 0.22 2.29 0.79 99. 93 

A3. III 

42 48.70 16.27 2.00 9.27 6.68 10.06 '3.15 0.54 2.91 0.81 100.39 

A3. III 

43 47.39 17.30 2.85 8.75 5.97 10.37 2.63 1.84 3.05 0.62 100. 71 

A3. III 

44 47.00 19.42 1.17 10.20 4.71 10.35 3.14 0.96 1.58 0.98 0.08 99.59 

A2.II 

45 46.68 15.32 1. 06 10.00 9.25 10.86 2.80 0.24 2.06 1.77 0.04 100.08 

A2. II "' .. 

46 45.86 21.93 3.82 5.54 5.14 12.98 0.43 2.21 2.16 

i 
100.07 

A3. III I 
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DIORITE-Continued. 

No. Locality. Analyst. · Reference. Rock name. Remarks. 

27 Inchnadampf, J. J. H. Teall. J. J. H. Teall, Diorite. In W. T., p. 321. 
Assynt, G. Mag., XXIII, 
Scotland. p. 350, 1886. 

28 Ardifuar, E. G. Radley. J. S. Flett, Epidiorite. 
Grinan Loch, G. S. Scot. Mem. Sh. 36, 
Argyll, Scotland. p. 55, 1909. 

"" 
29 Ardifuar, E. G. Radley. J. S. Flett, Epidiorite; 

Crinan Loch, G. S. Scot. ::Mem. Sh. 36, 
Argyll, Scotland. p. 55, 1909. 

30 Glencalvie Lodge, E. G. Radley. G. S. G.B., Epidiorite. 
H.ossslrire, Sum. Prog. (1911), 
Scotland. p. 58, 1912. 

31 Saint-Pons, Pisani. A. Michel-Levy, Microdiorite. 
Esterel, B. Sv. Ct. G. Fr., XXI, 
France. No. 130, p. 41, 1912. 

32 LaRfeban, G. Nyblom. H. J. Sjogren, Diorite. Not fresh. 
v· ermland, G. F. F., XXXII, 
Sweden. p. 1307, 1910. 

33 La~ban, G. Nyblom. H. J. Sjogren, Diorite. Altered. 
Y ermland, G. F. F., XXXII, 
Sweden. p. 1307, 1910. 

34 Litzel KolJ1, Barwald. K. A. Lossen, Diorite porphyrite. In W. 'r., p. 409. 
near Bt lenberg, Jb. Pr. G. L.-A., X, 
Birkenfeld, 'Harz. p. 266, 1892. 

35 SteinhUbel, Hesse. K. A. Lossen, Diorite porphyrite. In W. T., p. 229. 
near St. Wendel, Jb. Pr. G. L.-A., X (1889), 
Harz. p. 266, 1892. 

36 Werschweiler, Bottcher., K. A. Lossen, Diorite porphyry. In W. T., p. 243. 
near St. Wendel, Jb. Pr. ·G. L.-A., X (1889), 
Harz. p. 266, 1892. 

37 Gron.ig, Hesse. K. A. Lussen, Diorite porphyry. In W. T., p. 271. 
near St. Wendel, Jb. Pr. G. L.-A., X (1889), 
Harz. p. 266, 1892. 

38 Kohldorf, K. Emszt. Rozlozsnit and Emszt, Diorite. 
Krasso-Szoreny, Mt. Ung. G. A., XVI, 
Hungary. p. 192, 1908. 

39 Val Riccoletta, Dittrich and Pohl. J. Romberg, Diorite aplite. 
Monzoni, Anh. Abh. Pr. Ak. w., 
Tyrol. p. 89, 1904. 

40 Spescha, L. Hezn~r. u. Grubenmann, Gabbro-diorite. 
En~dine, Btr. G. Kt. Schw., XXIII, 
Sw1tzerland. p. 228, 1909. 

41 Weressowsky Ouwae, Not stated. Duparc and Pamfil, Gabbro-diorite. 
Iss District, B. Soc. M. Fr., XXXIII, 
Ural Mountains. p. 360, 1910. 

42 Borowskol, Not stated. Duparc and Pamfil, Gabbro-diorite. Altered. 
Tswettli-Bor, Iss District, B. Soc. M. Fr., XXXIII, 
Ural Mountains. p. 360, 1910. 

43 Weressowsky Ouwae, Not stated. Duparc and Pa~fil, Gabbro-diorite. 
Iss District, B. Soc. M. Fr., XXXIII, 
Ural Mountnins. p. 360, 1910. 

44 Mount Bielaia, Not stated. Duparc and Pamfil, Diorite. Uralitized 
'l'agil District, B. Soc. M. Fr., XXXIII, gabbro. 
Ural Mountains. p. 360, 1910. 

45 Mount Mam.inikha, Not stated. ' Duparc and Pamfil, Gabbro-diorite. 
'l'agil District, B. Soc. M. Fr., XXXIII, 
Ural Mountains. p. 360, 1910. 

46 Garevaia, Not stated. Duparc and Pearce, Diorite pegmatite. 
'l'ilai Mountains, Oural Nord, II, 
Ural Mountains. p. 500, 1905. 
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DIORITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20 5 MnO I Inclusive. .Sum. Sp.gr. 
------------------- ---------

47 40.30 17.63 6.35 10.28 8.23 13.85 2.48 0.26 0.92 Cr20a 0.34 100.64 

A3. III 

48 64.87 14.28 5.75 n. d. 2.01 5.47 3.51 . 0. 87 1.70 0.24 0.42 0.20 C02 1.06 100.38 

A3. III 

49 51.18 17.44 4.70 4.15 2.87 9.60 5.84 0.44 1.46 2.40 0.79 0.10 100.97 

B2. III 

50 47.63 17.20 3.60 8.09 6.25 6.42 4.65 1. 31 2. 71 0.73 1. 39 trace C02 0.44 100.95 2.893 FeS2 0.53 

A3. III 

PORPHYRITE. 

I 

1oo. 38 I I 
54.69 16.53· 4:54 2.83 2.99 5.34 5. 19 3.93 1. 05 0.32 0.91 0.73 0.07 C02 0.83 

Cl trace 
1 

BaO 0.37 
I. I SrO 0.06 A 

2 52.33 15.09 4. :n 4.03 6.73 7.06 3.14 3.76 2.68 0.14 1. 02 0.09 BaO 0.07 100.45 2.785 

A 2. II 
I 

3 49.47 12.15 1.93 4.07 10.86 9.30 2.08 2 .. 42' 4. 14 0.21 0.37 0.10 co~ 3.31 100.44 
Cr203 trace 

A 2. II 
BaO 0.03 

\ 

4 64.81 15.73 1 .. 68 2.91 2.82 4.22 3.98 1.43 0.6~ 0.08 0.23 0.08 C02 1.08 100.61 2.740 
CI 0.04 
FeS2 0.90 

2. II SrO trace 
0 

A 

56.62 16.74 4.94 3.27 4.08 7.39 3.50 1.97 0.92 trace 0.15 C02 1.15 100.73 2.768 SrO trace 
5 

A 3. III 

71.19 13.81 1.45 1.68 0.74 2.87 4.24 1. 82 0.92 0.15 0.35 0.08 0.07 C02 0.82 100.35 
BaO 0.16 

6 

A 2. II 
SrO trac~ 

7 68.58 13.04 0.26 3.40 1.01 3.22 4.94 1. 90 1. 00 0.16 0.57 0.20 0.15 C02 1. 31 99.99 
FeS2 0.15 
BaO 0.10 

I. I SrO trace A 

8 63.82 HL 53 1.28 2.93 1. 99 5.57 4. 12 0. 77 1. 82 trace trace C02 1.10 99.93 2.689 

A 3. III 

55.77 15.88 2.55 9.20 10.09 3.11 2. 30. 0.23 1.-00 0.09 trace trace C02 trace 100.22 
CI trace 

9 

A3. III 

10 63.59 18.63 0.56 1. 62 4.98 2.14 1. 78 2.07. 4.24 0. 14 trace none trace C02 0.65 100.40 

A3. III 

11 65. 16 15.56 2.11 3.39 2.40 6.70 2.54 1. 47 1.11 0.36 100.80 

A3. III 

12 48.64 11.68 10.57 6.31 6.78 10.88 2.90 1.01 1.02 0.39 100.18 

A3. III 

13 58.21 15.54 6.52 1. 78 2.60 4.40 2.96 2.58 . 0. 56 2.09 0.32 0.26 C02 2. 70 100.52 

A2. II 

14 60.96 13.93 1. 56 3.65 1.59 3.98 2.83 4.23 2.14 1. 16 0. 29 C02 3.27 99. 75 2.625 
SO a 0.16 

A2. II l 
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DIORITE-Continued. 

No. Locality. Analyst: Reference. Rock name. Remarks. 

47 Koswinsky Kamen, L. Duparc. Ddtarc and Pearce, Issite (anorthite 
Kitlin District, ural Nord, I, diorite). 
Ural Mountains. p. 171, 1902. 

48 Kernize, E. Manasse. E. Manasse, Diorite porphyry. 
Montenegro. Mem. d' Achl., 

p. 86, 1903. 
I 

49 Porto Grande, C. v. John. C. v. John, Diorite. In W. T., p. 285. 
Sao Vincente, Jb. G. R.-A. Wien, XLVI, 
Cape Verde Islands. p. 287, 1896. 

50 Navigation Creek, A. W. Howitt. A. W. ·Howitt, Diorite. In W. T., p. 283. 
Noyang, Tr. R. Soc. Viet., XX, 
Victoria. p. 53, 1884. I 

I 

PORPHYRITE. 

1 Northern part of Crazy W. F. Hillebrand. J. E. Wolff, Porphyrite. In W. T., p. 261. 
Mountains, U.S. G. S. B. 148, 
Montana. p. 143, 1897. 

2 Cottonwood Creek, L. G. Eakins. G. P. Merrill, Augite porphyrite. In W. T., p. 267. 
Montana. Pr. U. S. Nat~ Mus., XVII, 

p. 648, 1895. 

3 East Gallatin River, L. G. Eakins. G. P. Merrill, Porphyrite In W. T., p. 413. 
·Montana. Pr. U. S. Nat. Mus., XVii, (lamprophyre). 

p. 645, 1895. 

4 Mosquito Amphitheater, W. F. Hillebrand. W. Cross Biotite In W. T., p. 233. 
Leadville, U. S. G. S. Mon. 12, porphyrite. 
Colorado. p. 340, 1886. 

5 Buckskin Gulch, Vl. F. Hillebrand. W. CrossG · . Hornblende In W. T., p. 277. 
.'Mosduito H.ange, U.S. . S. Mon. 12, porphyrit'3. 
Lea ville, p. 340, 1886. 
Colorado. 

6 Milton, W. F. Hillebrand. H. W. Turner, Quartz porphyl'ite. In W. T., p. 179. 
Calaverr.s County, U. S. G. S. A. R. 14, II, 

. California. p. 484, 1894. 

7 Latrobe, W. F. Hillebrand. H. W. Turner, Porphyrite. In W. T., p. 225. 
Eldorado County, U. S. G. S. A. R. H, II, 
California. p. 473, 1894. 

8 Santa Catalina Island, W. S. T. Smith. W. S. T. Smith, .. Porphyrite. In W. T., p. 245. 
California. Pr. Cal. Ac. Sci. (3), Geol. I, 

p. 25, 1897. 

9 Barama River, J. 13. Henderson. J. B. Henderson, Porphyrite. 
British Guiana.' G. Goldf. Br. Gui., 

p. 61, 1908. 

10 Bahia Rodr~uez, M. Dittrich. P. Quensel, Porphyroid. 
Skyring Yater, B. G. Inst. Un. Ups., XII, 
Patagonia, p. 31, 1913. 

I 

11 Loytokorpi, H. Berghell. J. J. Sederholm, Mica porphyrite. Altered. 
Kankaanpiia., B. C. G. Fin., No.6, 
Finland. p; 74, 1897. 

12 Pikonkorpi, A. W. Forsberg. J. J. Sederholm, Uralite In W. T.,·p. 322. 
Kalvola, Fin. G. Und., Bl. 18, porphyrite. 
Finhmd. p. 49, 1890. 

13 GrafHisian, H. Santesson. P. J. Holmcuist, Porphyrite. In W. T., p. 241. 
near :Rodo, Afk. Sv. . Und., No. 181, 
Sweden. p. 73, 1899. 

14 Weiselberge, Bottcher. K. A. Lossen, Porph~rite. In W. T., p. 223_. 
near Oberkirchen, Z. D. G. G., XLIII, 
Rheinland. p. 537, 1891. 

42423°-17--53 
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PORPHYRITE-Continued. 

I 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

---------------------- --
15 50.81 15.90 3.60 3.72 7.18 3.67 3.32 0.81 6.80 1.06 0.27 C02 2.35 99.75 2.643 

80a 0.21 

A2. II 
Org. 0.05 

16 58.40 16.81 3.47 2.69 3.90 1. 54 4.48 5.03 2.66 0.25 0.43 C02 0.48 100.14 2.642 
80a trace 

A2. II 

17 58.40 15.61 2. 72 . 2. 94 3.50 3.97 3.13 5.37 1. 72 0.38 0.40 C02 2.56 100.70 2.674 
80a trace 

A2. II 

18 56.29 15.52 5. 28 Q.84 5.31 2.47 3.46 5.26 3.86 trace 0.37 C02 0.95 99.77 2.660 
80a 0.16 

A2. II 

19 53.92 16.60 6.87 0.99 4.26 3.54 3.22 7.45 2. 15 1. 08 0.62 80a 0.13 100.83 2.709 

A2.II 

20 62.44 15.60 2.09 3.43 2. 11 1. 70 3.99 4.21 2.60 0.88 0.16 C02 
80a 

0.62 
0.12 

99.95 2.652 

A2. II 

21 61.83 14.80 1. 83 5.31 2.69 0.73 3.57 4.54 2.49 1. 17 0.23 C02 0.08 99.55 2.656 
80a 0.18 

A2. II 

22 61.41 14.54 1. 96 5.80 2.03 1.33 3.86 4.68 2.48 0.98 0.26 C02 0.88 100.21 2.663 
80a trace 

A 2. II 
\ 

23 58.58 15.26 5.61 3.28 3.02 0.98 2.45 3.80 5. 14' 1.38 0.37 80a 0.07 99.94 2.674 

A 2. II 

24 61.31 16.34 2.23 3.17 2.07 2.43 4.86 2.96 3.08 0.77 0.27 C02 1. 08 100.93 2.624 
80a 0.14 

A 2. II 
Org. 0.02 

5 57.85 1.7.20 5.04 1.53 2.81 6.69 3.21 2.26 2.0,0 0.83 0.15 C02 0.85 100.56 2.676 
80a 0.14 

2 

A 2. II 

2 6 61.93 18.83 3.24 1. 24 2.37 4.46 4. 16 2.72 1.83 100.78 2.62 

A 3. III 
I 

2 7 59.60 14.30 1.49 6.43 1. 49 4.54 2.90 1. 84 4.63 1.12 0.24 C02 2.02 100.81 2.646 
80a 0.19 

A 2. ,II 
Or g. 0.02 

2 8 57. 12 15.40 2.80 4.39 5.13 2.24 2.84 3.77 4.35 1.17 0.22 C02 
80a 

o. 75 
0.08 

100.26 2.625 

A 2. II 

29 55.47 13. 86 5.98 2.64 3.65 2. 75' 3.63 4.35 2.94 1.19 0.22 C02 3.25 100.07 2.683 
80a 0.14 

A 2. II 

30 54. 70 18.05 3.63 3.31 3.90 6.36 4.08 1. 97 3.28 l. 09 trace 80s 0.13 100.50 2.684 

A2. II 

31 54.32 17.36 2.32 6. 14 3.04 3.11 3.83 3.27 , 4. 52 l. 18 trace C02 1. 51 100.68 2.665 
80s 0.08 

A2. II 
I 

32 59.07 20.06 2.05 5. 17 0.45 3.35 8. 29 0.21 0.47 0.63 C02 0.51 100.26 

AS. III 

I 33 68.04 16. 14 4.32 0.97 1.02 0.32 7.62 0.58 1.27 100. 28 

Aa.m 

34 50~96 17.33 2. 66 5.94 12. 73 0.78 0.88 2.32 7. 13 0. 10 100.83 2.746 

A a.m 



SUPERIOR ANALYSES OF ALTERED ROCKS AND TUFFS. 835 

PORPHYRITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 
~ 

I 

15 Obet·stein, Barwald. K. A. Lossen, Labradorite In W. T., p. 413. 
Nahethal, Jb. Pr. G. L.-A., X, porphyrite. 
Rheinland. p. 309, 1892. 

16 Kreiseberg, G. F. Steifen. H. Loretz, Biotite porphyrite. In W. T., p. 259. 
Th i.iringerwald, Jb. Pr. G. L.-A., IX, 
'l'h uriugia. p. 300, 1889. 

17 Untemeubmnn, G. F. tlteffen. H. Loretz, Mica porphyrite. In W. T., p. 259. 
'l'h i.iringerwald, Jb. Pr. G. L.-A., VIII, 
Thuringia. p. 108, 1888. 

18 Gotteskopf, K. Kli.iss. H. Loretz, Porphyrite. In W. T., p. 259. 
near Ilmenau, Jb. Pr. G. L.-A., XIII, 
Thuringia. p. 135, 1893. 

]9 Langewiesen, Hesse. H. Loretz, Porphyrite. In W. T., p. 259. 
near Ilmenau, Jb. Pr. G. L.-A., XIII, 
'l'h uringia. p. 135, 1893. 

20 Bullerberg, Hesse, F. Klockmann, PorphYJ.i.te. In W. T., p. 223. 
near 1\{agdeburg, Jb. Pr. G. L.-A., XI, 
Prussia. p. 210, 1892. 

21 Suppling-en, Hampe.· F. Klockmann, Porphyrite. In W. T., p. 221. 
near Magdeburg, Jb. Pr. G. L.-A., XI, 
Prussia. p. 159, 1892. 

I 

22 Altenhausen, G. F. Steffen. F. Klockmann, Porphyrite. In W. ~., p. 223. 
near Magdeburg, Jb. Pr. G. L.-A., XI, 
Prussia. p. 159, 1892. 

23 Zissendorfer Berg, Fischer. F. Klockmann, Porl_)hyrite. In W. T., p. 225. 
near Magdeburg, Jb. Pr. G. L.-A., XI, 
Pn1ssia. p. 210, 1892. 

24 Horst, Gremse. Weiss and Grebe, Porphyrite. In W. T., p. 227. 
Bl. Lebach, Erl. G. Kt. Pr., Bl. Lebach, 
Prussia. p. 32, 1889. 

25 Himmelbero-, Hampe. Weiss and Grebe, Porphyrite. In W. T., p. 243. 
Bl. Leba~, Erl. G. Kt. Pr., Bl. Lebach, 
Prussia. p. 34, 1889. 

26 Kesselsdorf, W. Druhns. W. Bruhns, Porphyrite. In W. T., p.191. 
Saxony. Z. D. G. G., XXXV:;:II, 

p. 750, 1886. 

27 Niederbrombach, Bottcher. K. A. Lossen, Porphyrite. Variolitic. 
Oberstein, .Jb. Pr. G. L.-A., X, In W. T., p. 245. 
Harz. p. 293, 1892. 

28 Bosenberg, · Jacobs. K. A. Lossen, Porphyrite. In W. T., p. 225 
near St. Wendel, Jb. Pr. G. L.-A., X, 
Harz. p. 266, 1892. 

29 Spiemont, Bottcher. K. A. Lossen, Porphyrite. In W. T., p. 225. 
Harz. Jb. Pr. G. L.-A., X, 

p. 266, 1892. 

30 Herchweiler, Fischer. K. A. Lossen, Porphyrite. In W. T., p. 281. 
n. St. Wendel; Jb. Pr. G. L.-A., X, 
Harz. "p. 316, 1892: 

31 Pfeffelbach, Fischer. K. A. Lossen, Porphyrite. -In W. T., p. 265. 
n. St. Wendel, Jb. Pr. G. L.-A., X, 
l:Tarz. p. 316, 1892. 

32 Hid as, S. Szentpetry. S. Szentpetry, Porphyrite tuff~ 
Tur-Toroczko Range, Muz. Fuz., I, 
Hungary. p. 238, 1912. 

33 Pozoritta, C. v. John. C. v. John, Albite porphyrite. In W. T., p.157. 
Bukowina. Jb. G. R.-A. Wien, XLIX, 

p. 561, 1899. 

34 Bruneck, 
Tyrol. 

S. Hillebrand. S. Hillebrand, 
T. M.P. M., XXV, 

Porphyrite. Altered. 

p. 477, 1907. 
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PORPHYRITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO · MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--- -------------------------

35 55.50 18.12 2.08 6.17 2.75 1.33 5.60 0.77 3.44 0.72 0.45 trace CaC03 2.68 99.61 

A3. III 

36 54.84 18.15 2.06 4.29 6. 12 3.90 0.80 0.89 4.22 0.60 2.00 caa 0.37 C02 trace 99.94 2.75 
PzOs FeS2 0.11 

A2. II l. 29 

37 35.84 10.08 3.68 4.69 35.81 0.12 0.49 0.56 3.34 0.70 2. 50 03.:J 0.48 FeS2 0.07 99.76 2.75 
PzOs 

A2. II l. 40 

38 51.30 16. 13 3.01 6.92 2.58 6.97 4.00 2.07 1.89 0.50 2.78 0. 19 C02 1. 64 100.03 
NiO 0.05 
DaO none 

A2. II SrO trace 

39 65.05 10.04 8.47 5.14 trace 4.80 3.39 0.56 C02 1. 53 100.35 

A?3. m 

40 65.66 13.55 1.63 1.56 l. 56 5.46 5.00 1.96 0.46 0.10 0.50 0.54 0.23 C02 1. 58 
zro2· 0.02 99.88 2.75 
Cr20a 0. 01 

A 1. I V20a 0. 01 
BaO 0.03 

4 1 63.05 14.04 n. d. 5.36 1. 58 5.92 6.74 0.62 0.26 0.04 0.97 0.02 C02 1. 47 100.07 2.75 

A 3. III 

2 64.54 12.65 2·. 33 2.12 2 .. 72 4.92 3.78 2.12 1.83 0.08 0.77 none C02 none 99.73 
FeS2 0.13 4 

A 2. II 

3 57.76 11. 89 2.97 4.85 1.86 6.15 4.46 1.46 1.54 0.23 2.95 0.71 0.30 C02 2.80 100.09 
FeS2 0.06 

4 
c 0.30 

A 2. II 

4 56.96 15. 19 1. 13 4.17 3.75 5.40 3.79 0.65 4.71 0.07 0.74 o. 681 ~o, 3.43 100. 87 
trace 

2. II 

4 

A 

ANDESITE. 

1 58. 91 13.43 none 7.15 5.63 6.68 2.91 1.31 ·1. 481 1.23 0.15 C02 1.35 100.23 

A 2. II 

2 63.25 14.89 6.54 none 0.82 0.59 4.47 4.78 3.20 trace 0.61 C02 o. 78 . 99.93 

A 3. III 

3 45.30 16.07 8.26 2.17 5.58 5.63 2.44 4.06 2.93 0.30 1.70 0.43 0.20 C02 4. 78 99.85 

A2. II 

4 51. OS 11.37 11.17 5.64 3.96 5.20 5.54 1.50 1. 31 0.19 2.67 0.39 0.22 100.24 

A 2. II 
I 

5 66.28 10.62 6.41 2.11 1.15 3.17 6.09 1.73 0.61 C02 1.47 99.64 

A3. III 

6 64.12 16.32 6.72 1.38 0.33 3.49 6.22 0.53 0.34 trace 0.64 C02 none 100.09 

A3. III 

7 63.69 18.60 0.94 0.09 0.18 0.24 0.32 12.81 1.14 0.51 0.32 0.10 0.34 C02 none 99.93 
SO a 0.30 
DaO 0.37 

A2. II 

8 60.78 18.10 3.15 0.97 2.04 4.61 2;81 2.75 2.62 0.68 0.24 0.62 0.39 C02 none 100. 10 
SO a 0.16 
BaO 0.18 

A2. II 

9 57.35 16.33 1.47 2.58 4.31 6.12 0.70 3.82 3.05 0.62 0.65 0.16 o. 30 I ~o, o. 70 100.64 
· Oa 2.43 

BaO 0.05 
2. II A 
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PORPHYRITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 
Q --

35 Ananadura, D. Beljankin. D. Beljankin, Porphyrite. 
ncar Ka v kaz, 

I 
Ann. lust. Pet. Gr., XV, 1911. 

Caucasus. 

36 Zeia River, P. Todakis. E. Ahnert, Porphyrite tuff. 
Amur District, Reg; Aurif. Sib., X, 
Siberia. . Tab. VII, 1910. 

37 Zeia River, P. Todakis. E. Ahnert, Augite 
Amm District, Reg. Aurif. Sib., X, porphYJ.·ite. 
Siberia. Tab. VII, 1910. 

38 Oakey Creek, near Mount Odin, H. I. Jensen. H. 1. Jensen, Labradorite 
Nandewar :Mountains, Pr·. Linn. Soc. N. S. W., porphyry. 
New South Wales. XXXII, p. 904) 1908. 

39 Dandenong, H. C. Jenkins. 
Victoria. 

J. W. Gregory, . 
Pr. R. Soc. Viet., XIV, 

Porphyrite. MgO? 

p. 201,, 1902. ' 

40 Kalrroorlie, 
\oVestem Australia. 

H. Bowley. Si~son and Gibson, 
\ . Aust. G. S. B. 42, 

Porphyrite. 

p. 61, 1912. 

41 Kalgoorlie, 
Western Australia. 

C. C. \Villiams. E. S. Simpson, 
"\V. Aust. G. S. B. 6, 

Porphyrite. 

p. 74, 1902. 

42 1\fount Monger, Survey laboratory. R. A. Farquharson, . Porphyrite. Altered. 
Western Australia. W. Aust. G. S. B. 53, 

p. 59, 1913. 
t 

43 Mount Monger, 
\Vestern Australia. 

Survey laboratory. R. A. Farquharson, 
W. Aust. G. S. B. 53, 

Porphyrite. 

p. 60, 1913. 

44 Mount MonXer, Survey laboratory. R. A. Farquharson, Porphyrite. 
Western ustralia. W. Aust. G. S. B. 53, 

p. 61, 1913. 

ANDESITE. 

l Jernpynten, U. Dittrich. T. Nicolau, Andesite. Iron bearing. 
Disko Island, Medd. Gron., XXIV, Not in \V. T. 
Greenland. p. 243, 1900. 

2 North Haven, .Magruder and G. 0. Smith, Andesite. In W. 'l'., p. 419. 
Fox Islands, Jones. In. Diss. J olms Hop., 
Maine. p. 33, 1896. 

3 Neponset Valley, W. T. Hall. F. Bascom, Andesite. 
Massachusetts. J~ Ac. Sci. Phila. (2), XV, 

p. 155, 1912. 

4 1;--ront Royal, G. Steiger. A. Keith, Andesite In W. T., p. 313. 
Virginia. U. S. G. S. A. R. 14, 

p. 305, 1894. 

5 Healing Springs, J. E. Pogue. J. E. Pogue, Andesite. Also in N. C. 
Davidson County, A. J. S., XXVIII, G. S. B. 22, 
North Carolina. p. 228, 1909. p. 67, 1910. 

6 Virgilina, T. L. Watson. 'l'. L. Watson, Andesite. Altered. 
Granville County, B. G. S. A., XIII, 
North Carolina. p. 364, 1902. 

7 Keating Mine, C. Palmer. A. N. Winchell, Andesite. Much altered. 
Hadet·sburg, U. S. G. S. rec. lab. Cf. No. 18, 
Montana. II.4.3.4. 

8 Keating 1\fine, C. Palmer. A. N. Winchell, Andesite. Weathered. 
Radersburg, U. S. G. S. rec. lab. Of. No. 18, 
Montana. 11.4.3.4. 

9 Keating :Mine, C. Palmer. A. N. \Vinchell, Andesite. Altered. 
H.adersburg, U. S. G. S. rec. lab. Cf. No: 18, 
Montana. II.4.3.4. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --- ---------- ------------
10 54.97 18.38 3.06 4.22 2.38 5.43 3.45 3.37 0.82 0.97 0.42 trace C02 2.92 100.45 

SO a '0.03 
Cl trace 

A2. II Li20 0.03 

11 54.61 15.23 3.51 4.80 4.69 7.41 1.46 2. 70 2.47 0.32 0.86 0.35 0.09 C02 1. 46 100.11 
Zr02 none 
SO a none 

Al. I CI none 
BaO 0.11 

I 
SrO 0.04 

12 52.47 18.23 3.31 3.85 2. 85 4.56 4.83 3. 81 2.03 0.68 0.97 0.64 0.15 co~ 1. 01 99. 82 
Zr02 0.02 
FeS2 0.04 

Al. I I Cr20a trace 
V20a 0.03 
NiO trace 
BaO 0.23 
Sro· 0.11 

13 50.72 16.01 4.35 4.20 7.06 9.02 2.92 1.13 2.14 0.40 1.08 0.29 0.07 C02 0.85 100.44 
Cr203 none 
NiO none 

Al. I BaO 0.11 
SrO 0.09 

14 50.06 17.00 2.96 5.42 3.61 8. 14 3.53 3.40 4.85 0.51 0.66 0.14 100.28 

A2. II 

15 85.49 5.49 0.23 0.25 none 0.27 none none 3.07 0.46 0.63 0.07 none C02 none 99.92 
SO a 0.46 
FeS2 3.43 I Al. I I BaO 0.07 

16 64.79 18.93 none none none 0.43 0.15 0.24 5.39 0.50 1.21 0.51 none C02 none 99.40 
FeS2 7.19 
BaO 0.06 

Al. I SrO trace 

17 55.61 16.40 5.44 2.37 3.25 5.85 2. 61 3.77 1.51 0.46 1. 10 0.45 0.09 C02 
s 

1. 33 
trace 

100.32 
BaO 0.03 

Al. I SrO 0.05 

18 5~.36 16.13 3.85 3.25 2.91 3.57 4.51 2.41 1.61 1.49 0.66 C02 1. 54 100.29 2.655 -
A2. II 

19 55. 77 16.38 4.27 4. 17 3.10 6.66 3.65 2.37 2.36 0.34 C02 1.58 100.65 2.745 

A3. III 
' 

20 67. 13 18.41 0.45 0.07 0.44 0.55 4. 17 5.28 2.98 0.30 trace trace 99.78 

A3.ill 

21 63.88 19.96 2.21 0.57 0.58 2.03 4. 19 3.88 2.63 trace 99.93 

A3.ill 

22 66.44 14.98 1.57 0.43 0.18 2.47 1. 12 3.32 4.06 4. 60 0. 20 0. 11 0. 13 C02 0.67 100.42 
I 

Zr02 0.01 
Cl trace 

Al. I s 0.02 
BaO 0.11 
SrO none 

23 57.55 15.52 2.68 2.48 1.37 5.85 4.90 2.95 2.15 0.24 0.83 C02 3.57 100.21 
Zr02 trace 
CI trace 

A2. II s trace 
V20a 0.02 

24 57. 19 17. 12 0.76 3.15 1.69 4.32 0.57 3.22 4.06 1.57 0.53 0. 13 0.17 C02 4.94 99.97 s 0.28 

A2. II 
BaO 0.27 

25 56.36 11.51 5.82 1.18 1.42 0.44 1. 30 0.54 9.80 8.32 0.87 0.35 0.08 Zr02 none 100.53 
SO a 2.50 

A2. II 
BaO 0.04 

26 65.80 14.48 3.96 0. 70· 2.35 3.19 3.78 3.32 2.71 0.12 0. 12 BaO 0.06 100.59 

A3.m 
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No. :Locality. ·Analyst. Reference. Rock name. Remarks. 

10 Bald Mountain, J. E. Whitfield. J. P. Iddit;ws, Shoshonite. In W. T., p. 267. 
Dear Gulch, u.s. a: s. B. 148, 
Montana. p. 129, 1897. 

11 Daylight, . H. N. Stokes. W. H. Weed, Andesite In W. T., p. 247. 
Zosel District, U. S. G. S. B. 168, porphyry. 
Montana. p. 119, 1900. 

12 Dike Mountain, W. F. Hillebrand. Hague and J aggar, Trachyte-andesite. In W. T., p. 261. 
Yellowstone National Park. U. S. G. S. B. 168, 

p. 98, 1900. 

13 Eagle Creek, H. N. Stokes. Hague and Ja1far, Andesite. In W. T., p. 321. 
Yellowstone National Park. U.S. G. S. . 168, 

p. 97, 1900. 

14 Lamar River, L. G. Eakins. J. P. Iddi7.s, Shoshonite. Also in 
Yellowstone National Park. J. G., II, U.S. G. S. 

p. 944, 1895. Mon. 32, (II), 
p. 340, 1899. 

In W. 'f., p. 269. 

15 White Cloud Mine, G. Steiger. F. L. Ransome, Andesite breccia. Altered. 
Silverton, U.S. G. S. B. 182, 
Colorado. p. 125, 1901. 

' 16 \Vhite Cloud Mine, H. N. Stokes. F. L. Ransome, Latite. Altered. 
Silverton, U.S. G. S. B.182, 
Colorado. p. 122, 1901. 

17 E1~neer Mountain, H. N. Stokes. F. L. Ransome, Latite. 
ilverton, U. S. G. S. B. 182, 

Colorado. p. 122, 1901. 

18 King Solomon Mountain, Gerhardt and F. R. van Hom, Hornblende 
Silverton, Haldane. B. G. S. A., XII, andesite. 
Colorado. p. 8, 1901. 

19 Kin] Solomon Mountain, E. B. Willard. F. A. van Hom, Hornblende 
Si vmton, B. G. S. A., XII, andesite. 
Colorado. p. 8, 1900. 

20 Knickerbocker Hill, L. G. ~akins. W. Cross Andesite. Much decom-
Silver Cliff, u. s. G. s. A. R. 17 {II), posed. 
Colorado. - p. 321, 1896. In W. T., p.l49. 

21 Robinson Plateau, L. G. Eakins. W. Cross Andesite. In W. T., p.163. 
Silver Cliff, u. S. G. s. A. R. 17 (II), 
Colorado. . p. 321, 18~6. 

22 Idaho Springs, W. T. Schaller. S. H. Ball, Biotite latite. 
Colorado. U.S. G. S. P. P. 63, 

p. 134, 1908. 

23 Sugarloaf Mountain, J. C. Blake. J. C. Blake, Mica andesite. 
Boulder County, ' Pr. Col. Sc. Soc., VII, 
Colorado. p. 12, 1901. 

24 ·south Evans Gulch, C. Palmer .. J. D. Irving, Volcanic breccia. 
Leadville, Colorado. U. S. G. S. rec. lab. 

: 

25 Slumgullion Flow, W. T. Schaller. '\V. Cross, Andesite. . 
Lake City quadrangle, U. S. G. S. B. 419, 
Colorado. p. 118, 1900 .. 

26 Iron :Mountain, R. D. Hall. Leith and Ha.rder, Andesite. Altered. 
Iron Springs District, U. S. G. S. B. 338. 
Utah. p. 49, 1908. 
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No. Si02 . AI20 3 Fe20 3 FeO MgO CaO Na.,O I K20 
_~,_ 

H20+ H20- Ti02 1 P 20s MnOI Inclusive. Sum. Sp.gr. 

27 63. 63 15.64 3.59 0.93 2.32 4.46 1. 70 5.22 1. 70 0.40 0. 15 BaO q.o5 99. 79 

A3.ill c 

28 63.S2 14.28 2.72 0.81 5.98 0.70 3.62 4.24 1. 6S 2.30 0.04 BaO 0.04 100.23 

A3. III 

29 63. 76 16.05 1. 91 0.58 2.46 4. 25 6.26 ~.84 0.93 1. 22 0.28 BaO none 100.54 

A3. III 

30 54. 23 17.37 4.00 1. 95 3.00 6.67 2. 96 . 2. so 3.71 1. 60 0. 75 0.34 0. 10 C02 0.33 100.06 
Zr02 0.02 
SO a none 

Al. I Cl trace 
FeS2 0.02 
Cr20a none 
BaO 0.15 
SrO 0.06 

31 54.54 14.66 4. 20 2.74 3.21 5.64 3.47 5.28 1.87 1. 10 0. S6 0.49 0.29 C02 2.19 100.67 
Zr02 none 
s 0. 01 

Al. I BaO 0.07 
SrO 0;05 

32 49. so 15.33 n. d. 7.44 6.61 7.19 2. 71 4.36 1. 38 2.67 0. 73 0.30 ·co2 2.56 101. OS 

B3. IV 

33 59.76 17.03 5.99 0.90 2. 11 4.06 4.50 2.94 0.43 0.64 1. 07 0.35 0. 10 C02 none 100.05 
SO a none 
Cl trace 

Al. I nao 0.14 
SrO 0.03 

34 66.44 12. 77 1.84 1. 35 1.12 3. 50 3. 78 2.54 2.60 0.20 0. 20 0.12 C02 3.11 99.57 

A2. n 

35 59.06 16. 24 0.43 4.88 3.51 5.59 2.84 3.95 0. 19 0.21 1. 08 0.21 0.20 C02 o. '70 99. 32 2.796 
BaO 0.11 

Bl. II 
SrO 0.12 

36 66. 64 13.93 0.95 1.46 1.14 2.61 5.66 2. 64 3.81 1. 19 0. 18 0. 12 100.33 
I 

A2. II 

37 69. 51 15.61 0.56 1. 27 0.61 2. so 3.43 2. 81 3.63 trace 100.23 

A3. ill 

38 68. 75 16. 75 0.48 1. 72 0.83 0.89 6.95 0.80 1. 52 0. S4 0.27 G.16 0.04 C02 none 100.06 
BaO 0.03 

AI. I 
SrO 0.03 

39 65.40 15. 35 2. 10 1.22 0. 60 1. 12 2.07 3.21 7.00 1. 18 0.55 0.05 Cl 0.01 100.04 

A2. II 

40 91.40 4.31 0.77 0.11 0. 18 none 0.06 1. 1)8 0.98 0.46 0.07 0.04 0.06 C02 none 100. 16 
Zr02 0.02 

Al. I 
SOa none 
F trace 
s none 
BaO 0.02 

41 76.25 12. S4 0.54 0.33 0. 56 0. 16 0. 12 3. 20 3. 17 2.14 0.37 0. 12 C02 none 99. so 
A2. II 

42 ' 73.50 14. 13 1. 51 0.26 0.21 0. 12 0.24 5. 11 2. 81 1.07 0.47 0.09 C02 none 99.91 
SO a 0.17 
s 0.03 

AI. I BaO 0.19 . ., 

43 72.!)8 14.66 1. 01 0. 16 0.33 0. 18 none 6.1)3 2.95 0.97 0.44 0. 16 C02 none 99. 87 

A2. II 

44 71.14 us. 24 1.77 0. 26 0.16 0.09 0.24 6. 31 2.S7 0. 85 0.48 0.05 C02 none 99.70 
SO a 0.05 
s 0.02 

Al. I BaO 0.17 
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No. Locality. Analyst. Reference. Rock name. Remarks. 

27 Desert Mound, R. D. Hall. Leith and Harder, Andesite. Weathered. 
Iron Springs District, U.S. G. S. B. 338, 
Utah. p. 49, 1908. 

28 Iron :Mountain, R. D. Hall. Leith and Harder, Andesite. Altered. 
Iron Springs Distl'ict, U. S. G. S. B. 338, 
Utah. p. 49, 1908. 

20 Iron l\fountain, R. D. Hall. Leith and Harder, Andesite. Altered. 
Iron Springs District, U.S. G. S. B: 338, 
Utah. p. 49, 1908. 

30 Ontario Tunnel, W. F. Hillebrand. J. M. Boutwell, Andesite. 
Park City quadrangle, U.S. G. S. P. P. 77, 
Utah. p. 74. 1912. 

31 Bonanza Mine, G. Steiger. Lindgren, Graton, and Gordon, Andesite. 
· Hillsboro, U.S. G. S. P. P. 68,. 

New Mexico. p. 43, 1910. 

32 Near Grant's, T. M. Chatard. J. S. Diller, Mica andesite. In W. T., p. 419 
Mount Taylor region, U.S. G. S. B. 148, 
New Mexico. p. 185, 1897. 

33 San Francisco Peak, H. H. Robinson. H. H. Robinson, Latite. 
San Francisco .Mountains, U. S. G. S. P. P. 76, 
Arizona. I p. 138, 1913. 

' 
3•1 Sloko Lake, M. F. Connor. D. P. Cairnes, Latite tuff. 

Vancouver Island, Can. a·. S. rec. lab. 
British Columbia. I 

35 H.ecord Mountain. l\L F. Connor. R. A. Daly, Latite. 
Hosslancl :Mountains, Can. G. S. Mem. 38 (I), 
British Columbia. p. 327' 1912. 

3G John Day Basin, F. C. Calkins. F. C. Calkins, .. Andesite ash. 
Oregon. Un. Cal. Dep. G. B., III, 

p. 169, 1902. 

37 Stillwater Creek, W. H. Melville. J. S. Diller, Andesite tuff. In W. T., p. 419 
Lassen Peak, U. S. G. S. B. 150, 
California. p. 212, 1898. 

38 Spread Eagle :Mine, G. Steiger. B. S. Butler, Feldspar-epidote Epidote 
Shasta County, A. J. S., XXVIII, rock. primary?. 
California. p. 29, 1909. 

39 Cordelia, G. E. Colby. A. C. Lawson, Andesite tuff. 
n. San Francisco, U: S. G. S. Fol. 193, 
California·. p. 12, 1914. 

40 :Mizpah vein, G. Steiger. J. E. Spurr, Andesite. Extreme stage 
Tonopah, U. S. G. S. P. P. 42, of alteration. 
Nevada. p. 216, 1905. 

41 Mizpah vein, G. Steiger. J. E. Spurr, Andesite. Altered. 
'l'onopah, U. S. G. S. P. P. 42, 
Nevada. p. 216, 1905. 

42 Mizpah Hill, G. Steiger. J. E. Spurr, Hornblende Altered. 
Tonopah, U. S. G. S. P. P. 42, andesite. 
Nevada. p. 216, 1905. 

4.3 'Mizpah vein, G. Steiger. J. E. Spurr, Andesite. Altered to 
Tonopah, U.S. G. S. P. P. 42, quartz and 
Nevada. ' p. 216, 1905. muscovite. . 

44 Tonopah, G. Steiger. J. E. Spurr, Hornblende Kaolinitic 
Nevada. U. S. G. S. P. P. 42, andesite . alteration. 

p . 216, 1905. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO I Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- --------------- ---------

45 60.45 17~ 78 5.86 0.25 1.55 1.04 3.58 2.11 2.93 '2.86 0.81 0.28 C02 none 99.63 
SO a none 

A1. I 
FeS2 0.06 
BaO 0.07 

46 58.47 16.85 2.04 3.12 3.84 1.35 4.30 3.14 3.59 1.10 0.77 0.35 0.26 Cu2 0.52 100.42 
SO a none 
F 0.12 

A1. I FeS2 0.49 
BaO 0.11 

47 57.51 16.55 3.20 2.02 2.30 6.06 "2.76 2. 81' 2.56 1.45 0.80 0.30 0.17 C02 1. 91 100.42 
~Oa none 

0.02 
A2.1I 

48 56.26 16.18 5.56 1.17 2.78 5.07 3.25 3.43 2.61 2.07 0.73 0.32 o .. 21 C02 0.62 100.47 
SO a none 

A1. I 
FeS2 0.03 
NiO trace 
BaO 0.12 
SrO 0.06 

49 55.60 16.70 2.23 3.51 2.60 4.27 4.08 3.17 3.06 0.88 0.72 0.28 C02 2. 76 99.98 
~Oa none 

Al. I 
none 

BaO 0.12 

50 51.64 15.58 0.16 0.58 2.79 6.25 0.27 2.46 4.43 2.56 0.73 0.31 0.21 C02 4.24 . 100.13 
Zr02 trace 

Al. I 
SO a 0.03 
FeS2 7.89 
NiO none 
SrO trace 

51 43.00 16.49 2.86 6.31 6.19 5.69 0.12 0.84 7.93 3.00 0.89 0.36 C02 4.19 100.57 
SO a 0.08 

Al. I 
FeS2 2.55 
BaO 0.07 
SrO none 

52 61. 71 16.63 0.40 - none 5.94 8.52 0.16 0.81 0.51 0.79 0.15 C02 4.05 99.71 
Zr02 0.04 

A2. II 

53 54.66 17.53 3.18 3.52 3.62 7.33 3.56 2.22 0.69 0.59 0.99 0.30 0.12 C02 1.35 99.66 

A2. II 

54 ·53. 37 16. 57 3.84 2.45 5.79 6 .. 30 3.40 2.55 2.33 0.39 0.86 0.29 0.08 C02 1. 61 99.83 
SrO trace 

A2. II 

55 62.23 14.95 2.04 1:52 0.75 3.10 5.08 1.26 8.94 0.59 '0.04 C02 trace 100.50 c none 

A2. II 

56 60. 20 18.89 2. 15 1.97 2.49 6. 22 4.88 2.05 0.54 0. 18 0:38 0.17 '0.08 100. 20 

A 2. II 

57 45.31 9.96 3.43 12.99 2.56 16.44 0.41 0.25 3.77 C02 5.39 100.51 

A3.m 

58 61..'03 20.93 7.73 1.42 0. 16 0.35 .2.58 1. 76 2.89 0.67 0.08 0.06 C02 0.09 100.22 
Cl 0.01 

A1. I 
s trace 
NiO trace 
BaO 0.33 
CuO 0.13 

59 60.09 19.04 3.14 1. 89 4.20 2.91 5.26 2.95 0.98 100.46 

A3. III 

60 66.99 16.48 1.55 1.26 0.45 4.05 3.81 3.71 ~.56 0.13 0.43 C02 0.29 99., 79 2.585 s 0.08 

A2. II 

61 60.90 16.77 2.78 1.16 1.09 5.28 5.19 3.38 3.15 0.37 trace X 0.29 100.93 2.680 s 0.57 

A3.m 

62 155.78 12.77 12. 65 4:37 6.30 2.88 2.38 0.75 0.83 ·o.8o trace 99.51 

A3. III 
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Tonopah, G. Steiger. J. E. Spurr, Hornblende ''Relatively 
Nevada. U. S. G. S. P. P. 42, andesite. fresh.'' 

p. 216, 1905. 

45 

Tonopah, G. Steiger. J. E. Spurr, Hornblende "Freshest 
Nevada. U. S. G. S. P. P. 42, andesite. obtainable." 

p. 216, 1905. 

' 
Tonopah, G. Steiger. J. E. Spurr, Pyroxene-biotite "Completely 

Nevada. U. S. G. S. P. P. 42, andesite. decomposed.'' 
p. 57' 1905. ' 

47 

Tonopah, W. F. Hillebrand. 
Nevada. 

48 J. E. Spurr, Biotite andesite. Altered. 
U.S. G. S. P. P. 42, 
p. 57, 1905. 

Tonopah, G. Steiger. J. E. Spurr, · Hornblende Chloritic 
Nevada. U.S. G. S. P. P. 42, andesite. alteration. 

49 

p. 216, 1905. 

Tonopah, . W. F. Hillebrand. J. E. Spurr, Biotite-pyroxene "Entirely 
Nevada. U. S. G. S. P. P. 42, andesite. altered.'' 

50 

p. 241, 1905. 

Tonopah, G. Steiger. J. E. Spurr, Augite-biotite Altered. 
Nevada. U. S. G. S. P. P. 42, : andesite. 

51 

p. 241, 1905. 

Cottonwood Canyon, G. Steiger. F. L. Ransome, Dike rock 
Churchill County, U.S. G. S. rec. lab. (andesite?). 
Nevada. 

52 

Columbia Mountain, G. Steiger. F. L. Ransome, Andesite. 
Goldfield District, U. S. G. S. P. P. 66, 
Nevada. p. 50, 1909. 

53 

Masons Butte, H. N. Stokes. J. E. Spurr, Quartz andesite. 
Wabuska, J. G., IX, 
Nevada. p. 593, 1901. 

54 

Canal Zone, R. C. Wells. D. F. McDonald, Lava (andesite?) 
Panama. U. S. G. S. rec. lab. 

55 

' 
Chiriqui Mountains, W. C. '\Vheeler. D. F. McDonald, Volcanic ash '' Recrystal-. 

Panama. U. S. G. S. rec. lab. (andesite?). lized.'' 
56 

St. Thomas, J. Siemiradzki. J. Siemi.radzki, Anorthite In W. T., p. 421 
West Indies. N.J., 1886,·II, andesite. 

57 

p. 178. 
-

Ct~uni Ri 7er, J. B. Harrison. J. B. Harrison, Tuff (andesite?). 
l'itish Guiana. G. Goldf. Br. Gui., 

58 

p. 62, 1908. 

Misti Volcano, F. H. Hatch. F. H. Hatch, Andesite. "Silicified." 
uear Arequipa, T. M. P.M., VII, In W. '1'., p. 263 
Peru. p. 328, ·1886. 

59 

Cerro del Moro, . E. IGch. F. Tannhauser, . Hornblende Not :fresh. 
San Luis, N.J. B. B., XXII, andesite. 
Argentina. p. 592, 1906. 

60 

Cerro del Sololasta, P. Jannasch. F. Tannhauser, Hornblende 
San Luis, N.J. B. B., XXII, andesite. 
Argentina. p. 597' 190?. 

61 

Bumt Hill, N. Sahlbom. A. Hamber~ Hypersthene Not fresh. 
King Charles J..Jand, G. F. F., . XI, andesite scoria. In W. '1'., p. 423 
S itzber en. . 523 1899. 

62 

p g p 
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------ ---------- ------ ------ l 
63 58.07 17.62 4.97 3.09 1.46 5.23 3.31 2.15 4. 15 trace 100.05 

A3. III 

64 57.73 16.47 4.42 3.23 1.32 6.16 4. 13 2.09 0.82 0.20 0.91 0.63 0.17 C02 2. 47 100.55 
Cl none 
s trace 

A2. II NiO trace 
\ 

65 49. 29 16.66 7.24 4.81 2.42 5.63 4.98 l. 86 2.11 0~34 2.27 0. 24. 0.55 C02 2.32 100.76 
Cl trace 
s none 

A2. II. NiO 0.04 
BaO trace 

66 50.29 18. 11 4.09 8.06 3.32 1. 70 5.06 2.65 3.45 0. Sfi 1.07 0.44 0.65 C02 none 100.41 
FeS2 0.06 
NiO none 

Al. I BaO none 
SrO none 

67 50.06 15.72 3.94 7.63 3.82 5.90 4.55 2. 16 1. 3G 0.07 2.46 0.64 0.30 C02 1.08 100.39 
Cl 0.04 
s none --Al. I NiO 0.03 
BaO 0.03 
LhO none 

68 56.10 17.24 4.76 n. d. 2.29 11.20 2.04 1. 38 1.55 C02 3.60 100.16 

A4. IV 

69 64.00 15.00 11. d. 3.24 2. 17 4.17 5.10 1.49 0.60 0.64 0.06 C02 3.30 100.5 

A3. III 

19.10·1 70 59.32 1. 90 3.69 5.90 0.60 2. 19 2.46 4.85 100.01 

A3. III 

71 60. 19 14.47 2.53 0.78 4.45 3.80 7.53 0.88 3.Hi 1.14 0.50 0.07 0.06 C02 0.38 99.94 s trace 
BaO 

A2. II 
trace 

72 64.48 14.58 4.60 0.93 1. 13 4.00 3.60 0.99 2.02 3.07 0.58 0. 20 C02 0.94 101.17 2.593 
F 0.05 

B2. III 

3. 851 73 63. 10 14. 26 5.73 1. 06 1.05 3. 70 l. 09 1.31 3.46 0.57 0.21 C02 0.46 99.90 2.446 
:F 0.05 

A2. II 

74 62.78 14.69 5.30 1. 06 1. 07 ).84 3.78 1. 13 1.78 3. 10 0.58 0.25 C02 0.54 99.95 2.445 
F 0.05 

A2. II 

75 61. 69 15.23 4.97 0.89 1.03 5.41 3. 75 1. 04 1.10 3.69 0.51 0.27 C02 0.52 100.05 2.522 
F 0.05 

A2. II 

76 58.53 19.87 2.20 1. 10 1. 02 1.:33 6.51 4.85 3. 28 0.4(\ 0.51 0. 16 C02 0.13 100.05 
SO a 0.10 

A2. II 
I 

77 61. 70 16.36 2.29 2. 75 1. 94 2.65 5.05 3.05 2.45 trace C02 1. 63 99.87 

A3. III 
I 

78 52. 76 18.22 :3.13 2.64 1. 95 5.97 3.60· 3.84 5. 54. 1. 79 1. 64 100.08 

A2. II 

79 52.02 19.34 5.01 4.08 3.32 9.13 2.61 0.84 2. 58 1.15 100.08 

A3. III 

80 58.57 16.81 2.96 4.46 2.15 7.70 3.16 1.24 1. 55 0.53 0. 24 0. 13 trace C02 1. 57 101.07 2.81 

B2. III 

81 62.02 15.15 2.08 1. 96 3.15 5.52 3.18 J.G6 4.57 99.29 

B3. IV 
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No. 
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Locality. Analyst. Reference. Rock name. Rema.rks. 

---· --· 

63 Beinn More, G. H. Perry. J. W. Judd, Propylite. Altered~ 
]\.l[u11, Q. J. G. S., XI,YI, In W. T., p. 241. 
Sc'otland. p. 349, 1890. 

64 Blackford Hill, W. Pollard. J. S. Flett, Andesite. 
Pentland Hills, G. S. Scot. Mem. Sh. 32, 
Scotland. p. 34, 1910. 

65 Corston Hill, W. Pollard. J. S. Flett, Mugearite. 
Mid-Lothian, G. S. Scot .. Mem. Sh. 32, 
Scotland. p. 323, 1910. 

GG Caim on Lairs, E. G. Radley. G'. W. T .vrrell, Mugearite. 
Lennoxtown, G. S. Scot. ·Mem. Sh. 30, 
n. Glasgow, p. 142, 1911. 
Scotla.nd. 

67 Balhennan, E. G. Radley. G. W. Tyrrell, Mugearite. Also in 
11. St.irling, G. S. Scot. Mem. Sh. 30, Q.J.G.S., 
Scotland. p. 142, 1911. LXVII, 

p. 202, 1011. 

I 

68 Cockfield-Armathwaite Dike, J. E. Stead. ;r. J. H. 'reall, Andesite. In W. T., p. 423. 
Pt·eston, Q. J. G. S., XL, 
]~ngla.nd. p. 224, 1884. 

69 Chateau de Panard, Pisani. J.1. Vandernotte, Andesite. 
JJ~ittany. Mass. Armor., 

p. 135, 1913. 
'--

70 St. Hilaire, Pisani. L. de J.1atmay, Andesite 
La Crouse, B. Sv. <:;t. G. Fr., XI, porphyry. 
]!'mnce. No. 83, p. 77, 1902. 

71 Vatt"enviken N. Sahlbom. J. E. Sobral, Salic dike rock 
n. Ulfou, Nordingra, G. Nord. Reg., (andesite?). 
Sweden. · p. 165, 1913. 

72 Froschberg, · Von Reiss. W. Hocks, Andesite. In W. T., p. 241. 
Siebengebirge, Jb. Pr. G. L.-A., XII, 
H.heinland. p. 16, 1893. 

n Frosch berg. Von Reiss. W. Hocks, Andesite. In W. T., p. 241. 
Siebengebirge, Jb. Pr. G. L.-A., XII, 
H.heinland. p. 16, 1893. . 

74 Ft·oschberg, Von Reiss. W. Hocks, Andesite. In W. T., p. 241. 
Siebengebirge, Jb. Pr. G. L.-A., XII, 
Itheinlu.nd. p. 16, 1893. 

75 Frosch berg, Von Reiss. W. Hocks, Andesite. In W. T., p. 241. 
Siebengebirge, Jb. Pr. G. L.-A., XII, 
Itheinland. p. 16, 1893. 

76 Annerod, Survey laboratory. W. Schottler, Pumice sand 
Hesse. Erl. G. Kt. Hes .. Bl. (andesite?). 

Giessen, p. 100, 19l:i. 

77 Schneidchen, A. Schwager. Schuster and Schwager, Cuselite. 
Erdesbach, Pfalz, Geog. Jhft., XXIII, 
Bavaria. p. 54, 1910. 

78 Buchan, A. Krehan. A. Krehan, Trachyandesite. 
n. Karlsbad, Jb. G. R.-A. Wien., LXII, 
Bohemia. p. 36, 1912. 

79 Balazsfalva, S. Ferenczi. J. v. Szadeczky, Andesite tuff. 
Siebenhiirgen, Muz. Fi.iz., I, 
Hungary. p. 181, 1912. 

80 Bolijevici, 
0 

E. Manasse. E. J\fanasse, Hornblende 
.Montenegro. Pr. Soc. Tosc., XIII, andesite. 

p. 171, 1903. 

81 Dubowka, J. Morozewicz. J. Morozewicz, Hornblende 
~·~ariupoJ~ Ref. N.J., 1900, I, andesite. 
Itussia. . 394. p 
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--- --- ----- ---r --- ------------

82 60.27 18.07 4.90 +.20 1.43 3.88 4. 71 3.08 1.58 0.31 0. 16 0.20 C02 0. 79 100.65 2. 704 
.~I 0.02 

0.02 
ALI BaO 0.03 

SrO trace 

83 49.70 13.24 8.60 4.05 3.21 6.31 5.28 1.90 4.00 3.35 0.26 99.90 

A2. II 

84 59.27 17.06 2.16 2.61 1. 52 3.37 2.49 3.63 6.42 1. 34 0.83 trace 100.70 

A3. III 

85 57.26 16.95 7.55 n. d. 1.10 3.56 1.64 1. 86' 7.65 1.43 0.91 0. 23 100.14 

' A3. III 

86 56.84 18. 4.6 1.75 2.51 1. 59 4.78 4.12 I 2.72 6.95 1.76 trace 100.48 

A3. III 

5. 70 I 87 53.63 19.59 n. d. 3.35 3.53 3.64 1.62 7.91 0. 9.6 99.93 

A 4. IV 

88 59.47 16.97 2.80 3.69 2.82 5.83 2.4.0 2.36 2.27 0.65 0.77 trace 100.03 

A 2. II 

8 9 58.39 15. 90 6.88 1. 73 3.35 7.76 0.89 4.17 0.32 0.90 100.29 2.755 

A 3. III 

0 54.33 16.96 3.86 3.72 3. 11 5.81 2.05 1.67 4.27 0.87 0.72 0.23 C02 2. 31 99.98 s 0.07 9 

A 2. II 

1 15.43 38.57 14.82 1. 89 0.41 0.19 0.78 0.08 21.65 2.63 1.87 0.36 0.22 C02 0.52 99.36 
SO a none 9 
Cl trace 

A 2. II s none 

9 2 16.82 34. 75' 19. 17 n. d. 0.80 0.44 0.26 0.40 20.74 2.11 3.98 0.23 0.15 99.84 

A 2. n 

3 54.24 15.41 2.34 5.92 3.31 4.84 3.34 2.62 1.67 0.72 1.57 trace trace C02 4. 44 100.67 2.625 
Zr02 trace 9 
CI 0.01 

1. I - s 0. 24 
Cr20a none 

A 
NiO 0.05 
BaO none 
SrO none 

4 52.16 17.61 2.55 4.75 2.88 5.85 4.25 2.69 2.75 0.35 0.76 0.39 0.29 C02 2.89 100.66 2.667 Zr02 none 9 
SOs 0. 22 

1. I Cl 0.04 
s 0.15 A 
Cr20a none 
V20a trace 
NiO none 
BaO 0. 08 
SrO ·trace 
CuO none 

9 5 54.41 12. 80 0. 16 10.35 5.72 5.21 3.02 0.02 3. 4.2 0.15 0.78 0.09 CO a 3.58 99.71 

A 2. II 

6 45.52 10.87 0.84 7.92 11.72 6.80 2.24 0.04 3.32 0.06 0.43 0.45 0.32 C02 9.52 100.61 2.82 
ZrO~ 0.01 9 
FeS2 0.17 

1. I I 
Cr20s 0. 08 
V20a 0.30 A 
BaO none 

7 43.13 12. 16 1.54 10.64 4.79 8. 71 1.70 0.48 2.59 0.12 1.22 0.88 0.60 co~ 11.56 100.54 2.93 
Zr02 none 9 
FeS2 0.39 

A l.I ') Cr20a none· 
V20s 0.04 
BaO none 

9 8 66. 20 20.51 0.84 1.12 0.72 0.95 0. 90 3. 10 5.50 0.21 C02 0.10 100.15 

A 3. III 
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No. Locality. Analyst. - Reference. Rock name. Remarks. 

82 Jelowaya River, E. Collett. J. Rakovski, Trachyandesite. Not fresh. 
.Tenisse.i District, Tr. Mus. Pet. Gr., V., 
Siberia. p. 227, 1911. 

83 Wou-lou-si-chou, 
Yun-nan, 
China. 

Pisani. J. Deprat, 
Mem. Sv. Ct. Ind. Ch., I 
(1), p. 2:J, 1912. 

Andesite. 

84 Guadalupe,_ A. J. Cox. A. J. Cox, Tuff. 
near 1\:lamla, Luzon, Phil. J. Sci. (A), III, 
Philippine Islands .. p. 404, 1908. 

85 Majayjay, A. J. Cox. A. J. Cox, Tuff. 
near Manila, Luzon, 
Philippine Islands. 

Phil. J. Sci. (A), III, 
p. 404, 1908. 

86 Z..:Ianila, A. J. Cox. A. J. Cox, Tuff. 
l~uzon, Phil. J. Sci. (A), III, 
Philippine Islands. p. 404, 1908. 

87 Snleijer Island, A. Wichmann. A. V\Tichmann, Andesite tuff. In W. T., p. 429. 
Celebes. Nk. Tds. Ned. Ind., LIV, 

p. 261, 1895. 

88 Kuta-Baju Pass, M. Dittrich. H. Stegman, Hornblende Altered. 
Timorland, N.J. B. B., XXVII, andesite. 
Sumatra. p. 432, 1909. 

89 Sa§o Volcano, J. G.· Kmmers. R. D. M. Verbeek, Augite andesite. Not in W. T. 
umatra. Sum. Westk., 

p. 518, 1883. 

90 Parsambilan, M. Dittr:lch. H. Stegmann·, Andesite. 
Tobaland, N.J. B. 13., XXVII, 
Sumatra. p. 424, 1909. 

91 Burangerano-, . E. G. J. Mohr. E. G. J. Mohr, Laterite. From 
Preanger Province, B. Dep. Agric. Indes Neerl., andesite. 
Java. XXVIII, p. 10, 1909. 

92 GStit H.iver. A. Lindner. G. Rack, Andesite laterite. 
umbawa 'Island. N.J. B. B., XXXIV, 

p. 65, 1912. 

93 Eumundi, H. I. Jensen. H. I. Jensen, Andesite. 
Queensland. Pr. Linn. Soc. N. S. W., 

') 
XXXI, p. 169, 1906. 

94 Good Dog Mountain, H. P. White. Card and J aquet, Andesite. Average of 
Cambewarra Hauge, Rec. G. S. N. S. W., VII, 9 specimens. 
New South Wales. p. 132, 1902. 

I 

95 North Pole, C. C. Williams. A. G. Maitland, Andesite. 
Pilbara, G. S. W. Aust., B. 15, 
Western Australia. p. 12, 1904. 

96 Kv~oorlie, · H. Bowley. Siifson and Gibson, Propylite. 
\ · estern Australia. .. \ . Aust. G. S. B. 42, 

p. 61, 1912. 

97 Boulder, Kalgoorlie, H. Bowley. Simpson and Gibson, Propylite. 
Western Australia. W. Aust. G. S. B. 42, 

p. 61, 1912. 

98 Tokotea Hill, J. S. Maclaurin. Fraser and Adams, Tuff. 
Coromanclel, Hauraki, G. S. N. Z. B. 4, 
New Zealand. . 44 1907 . p 
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No. Si02 Al20 3 Fe20 3 FeO MgO _I CaO _ Na:P K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------- ------------
9 9 65.25 20.32 1. 73 n. d. 1.20 none 1. 06 3.90 3. 78 0.50 0.05 FeS2 2. 21 100.00 

A 3. III 

1 QO 58.40 d19. ll 5.76 1.22 2.84 2.95 2.80 2.59 1. 76 0.72 0. 29 C02 1.84 100. 28 

A 2. II 

1 01 57.72 22.49 0.96 4. 82 2:34 1.05 1. 18 3.87 4. 80 0.66 0. 21 C02 0.05 100. 25 

A 2. II 

1 02 60. 75 18.34 0.40 5.76 2.03 2.60 1. 69 2.92 3.30 0.51 0. 42. C02 1. 50 100. 22 

A 2. II 

1 03 60.40 17.84 6.40 n. d. 0. 13 4.30 2.46 1. 15 7.00 0.41 0.05 C02 0.30 100.44 

A 3. III 

04 57.32 16.56 9.28 0.25 0. 12 6.05 2.38 1.52 2. 50 0.48 0.25 C02 3. 20 99.66 
SO a none 1 

A 2. II 

1 05 57. 25 16.39 0. 40 7.35 3.55 4.50 2.37 1.97 3.25 0.92 0.36 C02 1. 38 99.69 

A 2. II 

1 06 55.58 17.27 1. 12 7.41 4.85 7.30 1. 50 0.46 2.05 0.67 0.40 C02 1. 45 100.06 

A 2. II 

1 07 53.28 17.54 1. 20 7.92 5.26 7.70 2.01 0.26 2. 08 0.61 0.78 C02 1. 24 99.88 

A 2. II 

1 OS 48.90 17.67 1.20 7.06 3.91 11.00 1.89 0.34 2.2~ 0.98 0.19 C02 4. 8i 100. 29 

A 2. II 
I 

1 09 68. 12 19.64 0.56 0.50 0.12 0.38 0.57 0.53 8. 60 0.98 none 100.00 

A 2. II 

1 10 5G.61 18.~6 0.96 5. 62 3.24 7.20 1. 17 2.78 1. 63 0.74 0. 15 C02 2.18 99.74 

A 2. II 

1 11 57.42 17.61 2.34 3. 77 2. 19 5.69 3._22 1.94 2.62 0 .. 85 0.68 0.31 0.43 C02 0.95 100.02 
; 

A 2. II 

1 12 52.69 18.33 2.32 2.98 3.09 7.87 2. 62 0.98 3.71 0.73 0.53 0.42 0.25 C02 3.59 100. ll 

A 2. II 

1 13 61.83 16.68 1. 52 1.44 2.40 5.05 3.12 1. 78 2.43 2.77 0.5fi 0.16 0.04 99.78 

A 2. II 

1 14 61.20 17.61 4.35 1. 33 1. 21 4.48 3.21 1. 74 2.69 1. 38 0.85 0.10 0.05 C02 none 100.20 

A 2. II. 

1 15 54.10 17.95 2.56 4.25 1. 85 9.43 2.01 1. 54 5.38 0.78 0.15 100.00 

A 2. II 

16 52.60 18.08 2.88 5.11 4.24 9.30 2.06 1. 80 i 1.18 0.66 o_ 231 co, 2. 25 100.39 

2. II 

1 

A 
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99 Tokatea Hill, J. S. Maclaurin. C. Fraser, Felsite. Altered. 
Coromandel, Hauraki, G. S. N. Z. B. 10, 
New Z~aland. p. 21, 1910. , 

' 

100 Tokotea·Saddle, J. S. Maclaurin. Fraser and' Adams, Tuff. 
Coromandel, Hauraki, G. S. N. Z. B. 4, I 

New Zealand. p. 44, 1907. 

101 'fokotea Hill, 
Coromandel, Hauraki, 

J. S. Maclaurin. Fraser and Adams, · 
G. S. N. Z. B. 4, 

Tuff. 

New Zealand. p. 44, 1907. 

102 Tiki Creek, v J. S. Maclaurin. Fraser and Adams, Tuff. 
Coromandel, Hauraki, G. S. N. Z. B. 4, 
New Zealand. p. 44, 1907. 

103 Raffin Peninsula, J. S. Maclamin. Fraser and Adams, Andesite .. 
Coromandel, Hauraki, G. S. N. Z. B. 4, 
New Zealand. p. 82, 1907. 

104 Coromandel, J. S. Maclaurin.' Fraser and Adams, Andesite. 
Hauraki, G. S .. N. Z. B. 4, 
New Zealand. p. 93, 1907. 

105 Waikoromiko Creek, J. S. Maclaurin. Fraser and Adams, Andesite. 
Coromandel, Hauraki, G. S. N. Z. B. 4, 
New Zealand. p. 73, 1907. 

106 Waikoromiki, J. S. Maclamin. Fraser and Adams, Hypersthene 
Coromandel, Hauraki, G. S. N. Z. B. 4, andesite. 
New Zealand. p. 70, 1907. 

107 Opitonui, J. S. Maclaurin. Fraser and Adams, Augite 
Coromandel, Haurak:i, G. S. N. Z. B. 4, andesite. 

· New Zealand. p. 71, 1907'. 

' 108 \Vbangarahi Creek, J. S. Maclal.a'in. Fraser and Adams, Andesite. Altered. 
Coromandel, Hauraki, G. S. N. Z. B. 4, 
New Zealand. p. 74, 1907. 

109 Thames, J. S. Maclaurin. C. Fraser, Pyroxene Altered and 
:IIaurah.i., G. S. N. Z. B. 10, andesite. leached. 
New Zealand. p. 24, 1910. Of. No. 89, 

II.4.4.4-5. 
I 

110 Waihi, Survey laboratory. Bell and Fraser, Andesite. 
Hauraki, G. S. N. Z. B. 15; 
Now Zealand. p. 45, 1912. 

111 Thames, (?) Cited by A. M. Finlayson, Hornblende 
Hauraki, Ec. G., IV, andesite. 
Now Zealand. p. 637' 1909. 

112 Thames, (?) Cited by A. M. Finlayson, Hornblende Altered. 
Hamaki, Ec. G., IV, andesite. 
New Zealand. p. 637, 1909. 

113 Aroha, Survey laboratory. Hendet·son and Bartrum, .Andesite. 
Hauraki, G. S. N. Z. B. 16, 
New Zealand. p. 62, 1913. 

1:14 Wairoa River, Survey laboratory. Henderson and Bartrum, Andesite. 
Aroha, G. S. N. Z. B. 16, 
Hauraki, p. 62, 1913. 
New Zealand. 

115 'fararu Creek, J.' S. 1\faclamin. C. Fraser, Hornblende Altered. 
Hauraki, G. S. N. Z. B. 10, andesite. 
New Zealand. p. 24, 1910. 

116 Karaka 1\Hne, .T. S. Maclaurin. C. Fraser, Pyroxene 
I Hauraki, G. S. N. Z. B. 10, andesite. 

New Zealand. p. 24, 1910. I 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K 20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------ --- ----- --- -------
117 54.90 18.23 0. 74 3.70 4.20 3.42 2.92 2.19 3.44 0.57 0.18 C02 1. 93· 100.30 

FeS2 3.88 

A2. II 

118 49.48 18.00 3.91 3.30 6.48 9.75 2.55 0.66 5.25 0. 79 0.17 100.32 

A2. II 

119 48.22 18.47 5.28 3.90 2.07 6.02 4.94 3.47 2 .. 89 0.44 2.09 0.88 0.10 C02 1.23 100.00 

A2. II 
\ 

LAMPROPHYRES. 

I 
50.03 14.08 2.92 6.11 10.73 7.46 1.46 2.64 3.70 0.61 0.42 0.08 Cr208 trace 100.28 

NiO trace 
1 

.BaO 0.04 
2. II A 

50.76 12.20 1.19 6.65 11. 75· 6.26 2.16 4. 79 0~66 0.22 0.76 0.28 0.30 C02 1.39 99.78 
Cl none 

2 
FeS2 0.18 

1. I Cr20s 0.10 A 
I V20s 0. 03 

NiO 0.06 
BaO 0.04 

s 50.15 16.10 2.65 5.58 8.38 8.61 2.35 1. 36 3.90 1. 70 0.13 100.91 
(100. 78) 

A 2. II 

53.62 12.10 2.00 6.30 7.07 11.64 1. 84 1. 52 1. 86 0.22 0.50 0.29 0.17 C02 1.12 100.33 2.892 
SO a 0.02 

4 
Cl trace 

A 1. I V20a 0.02 
NiO trace 
BaO 0.04 
SrO trace 

50.05 19.56 0.90 6.48 6.30 5.20 2.49 3.09 3.90 0.43 0.55 0.38 0.09 C02 0.32 99.97 2.775 
Zr02 none 5 
SOs 0.03 

1. I Cl trace A 
Cr20a none 
V20a 0. 05 
NiO trace 
BaO 0.15 
SrO trace 

45.88 13.22 3.20 5.31 12.05 8.18 1. 62 2.07 2.80 2.24 0.72 0.35 0.15 C02 1. 36 99.93 2.800 
Zr02 none 6 
SOs 0.49 

1. I CI none A 
s none 
Cr20a 0. 04 
V20a 0.02 
NiO 0.05 
BaO 0.15 
SrO trace 

I Sb20s 0.03 

7 55.39 11.90 0.90 4.71 3.67 7.63 1. 99 4.30 6.08 0.26 1. 26 co~ 2.12 100.19 

A 3.m 

46.11 14.75 2.20 4.51 5.73 7.82 1. 29 3.84 2.90 0.84 trace C02 7.32 99.65 2.904 s 1. 37 8 
X 0.97 

A 2. II 

9 40.71 19.46 7.46 6.83 6.21 11.83 1. 80 3.26· 1. 53 0.18 C02 o. 74 100.01 

A a.m 

0 32.32 8.i6 9.46 4.10 5.97 12.60 0.69 5.97 4.09 1.03 4.55 3.78 0.13 C02 6.30 100.01 s 0.26 1 
BaO 0.36 

A 1. I SrO 0.24 

1 49.59 15.30 5.01 4.19 4.50 5.51 2.24. 3.80 3.59 2.98 1. 50 0.94 0.11 C02 none 99 .. 73 
Zr02 0.05 1 
s 0.09 

A 1. I BaO 0.21 
SrO 0.12 

2 48.33 12.56 1. 87 5.26 9.07 8.94 . 1. 81 4.67 2.63 0.97 0.81 0.78 0.13 C02 2.64 100.76 2.771 
BaO 0.24 

1 
SrO 0.05 

1. I A 



No. 

117 

118 

119 

1 

2 

3 

iJ: 

5 

6 

7 

8 

9 

10 

11 

12 

Locality. 

Talisman Mine, 
Arohn,, 
Hanraki, 
Now Zealand. 

Jenny Island, 
Weddell quadrant, 
Antn.rctica. 

Northern Foothills, 
S. Victoritt Land, 
Antarctica. 

South Boulder Creek, 
Montana. 

Garbh Alt; 
Glen Calvie, 
Scotland. 

Courzieu, 
Lyonnais, 
:France. 

Caves Rouse, 
Jenolan, 

·Now South Wales. 

Caves House, 
Jenolan, 
New South Wales. 

Hill grove, 
Now England, 
Now South Wales. 

Lake Du fresnoy, 
Kewagama Lake, 
Quebec. 

Hulls cove,· 
Conanicut Island, 
Rhode Island. 

Franklin Furnac~, 
Sussex County, 
New .Jersey. 

Apishapa Canyon, 
Colorado. 

Cerbat District, 
Mohave County, 
Ar.izona. 

Dowdeny Trail, . 
Nelson Range, 
Britjsh Columbia. 
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Analyst. Reference. 

Survey laborat~ry. Henderson and Bartrum, 
G. S. N. Z. B. 16, 
p. 62, 1913. 

Lassieur. E. Gourdon, 
pers. com. 

G. T. Prior. G. T. Prior, 
Nat. Ant. Exp., I, 
p. 132, 1907. 

LAMPROPHYRES. 

L. G. Eakins. 

E. G. Radley. 

Pisani. 

W. G. Stone 

W. G. Stone. 

J. C. H. Mingaye. 

S . .T. Lloyd. 

L. V. Pirsson. 

L. G. Eakins. 

G. Steiger. 

G. Steiger. 

M:. F. Connor. 

G. P. Merrill, 
Pr. U. S. Nat. Mi1s., XVIT, 
p .. 670, 1895 .. 

J. S. Flett, 
G. S. Scot. Mem. Sh. 93, 
p. 125, 1912. 

A. Michel-Levy, 
C. R., CLVI, 
p. 718, 1913. 

G. W. Card, 
pers. com. 

G. W. Card, 
pers. com. 

E. C. Andrews, 
Roc. G. S. N. S. W., VIII 
(3), p. 228, 1907. 

M. E. Wilson, 
Can. G. S. Mem. 39, 
p. 50, 1913. 

L. V. Pirsson, 
A. J. S., XLVI, 
p. 375, 1893. 

J. P. Iddings, 
U. S. G. S. B. 150, 
p. 238, 1898. 

W. Cross, 
U.S. G. S. P. P. 90, 
p. 19, 1914. 

F. C. Schrader, 
U.S. G. S .. B. 397, 
p. 33, 1909.' 

R. A. Daly. 
Can. G. S. Mom. 38 (I), 
p. 311, 1912. 

Rock name. 

Andesite tuff. 

Andesite. 

Banakite. 

Lamprophyre. 

Lamprophyre 
schist. 

Hornblende 
lamprophyre. 

Lamprophyre. 

Lamprophyre. 

Hornblende 
lamp!ophyre. 

Minette. 

Minette. 

Minette. 

Minette. 

Minette. 

Olivine augite 
minette. 

851 

Remarks. 

I. 

uco2 includes 
loEs." 

In W. T., p. 329. 

In W. T., p. 397. 

In W. T., p. 397. 
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LAMPROPHYRES-Continued. 

No. Si02 Al20 3 Fe~Q3 FeO I MgO I CaO I Na,O K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

------.--,---

13 41.57 9.75 4.06 4.47 8.65 11.10. 1:57 6.10 2.30 . 1. 54 2.36 4.05 0.25 C02 1. 24 100.01 
Zr02 0.02 
Cl 0.04 

AI. I F 0.23 
FeS2 0.06 
Cr20s 0. 04 
V20a 0.04 
NiO 0.02 
BaO 0. 44 
SrO 0.11 
Li20 trace . 

14 49.14 14.89 1. 08 3.88 7.07 5.13 2. 74 5.82 1.16 0.15 1. 81 1. 49 0.14 C02 4.94 100.50 
Cl 0.05 

Al. I 
F 0. 20 
FeS2 0.32 
BaO 0. 49 
SrO none 

15 52.18 12.85 0.77 4.95 7.64 4. 71 1. 93 5.29 1. 73 1:85 0.03 C02 5.68 99.61 

A2. II 
ft 

16 47.77 14.75 1.17 6.43 6.72 5.62 2.59 4.28 2.44 2.10 0.05 C02 5. 54 99.46 

A2. II 

17 51.22 17.56 3.51 4.34 3.22 4.52 5. 72 4.37 1. 93 1. 70 1. 08 0. 20 C02 0.60 9!).97 

A2. II 

1 8 49.24 11.47 1.10 8.34 9.87 5.76 2.67 5.75 3.41 0.74 C02 1. 56 99.91 

A3. III 

19 50.81 15.13 2.40 3.52 10.64 4.96 l. 01 7.01 3.07 1. 71 o·. 62 trace C02 trace 100.88 
Cl trace 

A2. II 

2 0 51.12 7.25 7.79 2. 06. 10.61 7.25 2.48 3.62 3.00 3.14 1. 52 0.21 100.05 

A 2. II 

1 52.06 13.36 1. 26 5;·24 6.75 6.73 1. 38 6.03 0.98 0. 14 2.08 0.91 0. 11 C02 2. 20 99.52 
FeS2 0.17 

2 

A l.I 
Cr20a trace 
BaO 0.12 . SrO trace 

22 45.15 15.39 2. 76 5.64 6.38 8.83 2.67 2. 77 2.85 2.80 0.56 0. 14 C02 4. 27 100.21 2.70 

A 2. II 

3 47.31 16.21 5.H 2.90 3.08 7.11 3.92 3.73 2. 17 0.87 1. 64 0.90 trace C02 4.98 100.2!) 
Zr02 0.01 

2 

l.I 
SOa 0.05 
Cl 0.05 A 
s 0.06 
BaO 0.17 
S[O 0.02 

24 44.31 14.10 4.75 6.02 7.80 9.66 3.74 2.83 3.29 0.88 2. 10 0.53 0.18 C02 none 100.49 
I s 0.10 

BaO 0.10 
A I. I SrO 0.10 

2 5 53. 12 14.94 5.06 3.18 4.79 7.07 3.73 2.00 3.18 0.85 0.47 trace I ~o, 1. 67 100.06 2.85 
trace 

2. II 

26 . 57.50 18.23 none 5.81 3.80 5.45 3.15 1. 73 1.48 0.12 0.92 0.30 0.10 C02 0. 50 100.'21 
FeS2 1.12 

A 

A2. II 

27 48. 73 11.92 4.79 4.5(:i 5.93 9.24 2.()2 2.47 1. 52 l. 34 0.32 . 0. 3(:i C02 5.80 100.05 
SOa 0.34 
Cl 0.11 

A2. II BaO trace 

28 47.42 15.65 2.66 4.05 4.90 8.56 2.60 4. 10 2.60 0.30 0. 70 0.54 0. 10 C02 6.24 100.66 2.740 
BaO 0.14 
SrO 0.10 

A2. II 

29 58.20 ]9.20 1. 10 3.52 2.01 3.67 3.60 4.55 l. 40 C02 2.40 99.65 

A3. III 

0 54.81 ].'1. 80 2.69 4.46 5.03 1. 78 4.06 .3.86 3.56 0.75 0.45 C02 0.44 99.69 2. 712 
SO a trace 3 

A 2. II 
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LAM:PHOPHYRES-Continued. . 
No. Locality. Analyst. Heference. Rock name. Remarks. 

---
13 Northport, W. P. Hillebrand. F. L. Ransome, Apatitic 

Columbin. :River, A. J. S., XXVI, minette. 
Washington. p. 338, 1908. 

\ 

• 
14 St. Mahyn Church, E. G. Radley. C. Reid, Minette. 

Cornwall, G. S. Eng., sh. 335, 
England. 'p. 62, 1910. 

15 Taillefer, Lassieur. P. Termier, Minette. 
near Pelvoux, B. Soc. M. Fr., XXXIV, 
France. p. 42, 1911. 

16 Taillefer. Lassieur. P. Termier, Minette. 
nea.r Pelvoux, B. Soc. M. Fr., XXXIV, 
Fmnce. p. 42, 1911. 

17 Brathagen, V. Schmelck. W. C. Brog1er, Soda minette. In W.T., p. 263 
Lougendal, Eg. Kg., II, 
Norway. p. 130, 1899. 

18 Weinheim, Z. Weyberg. Z. Weyberg, :Minette. 
Baden'? Ref. N.J., 1912, I, 

p. 398. 

19 Plauensche Grund, B. Doss. B. Doss, Augite minette. In W.T., p. 265 
Dresden, T. M. P. ~L, XI, 
Saxony. p. 27, 1890. 

20 Zampachen, near Eule, J. Friedrichsen. V. Rosicky, Minette. 
Bohmische Mittelgebirge. Sb. Bohm. Ges. W., 1901, 

Art. XXX, p. 29. 

21 Willow Tree Creek, W. N. Benson. W. N. Benson, Minette. 
Atun1~t' Pr. Linn. Soc. N. S. W., 
New. 'outh Wales. XXXVIII, p. 706, 1914. 

22 Fourmile Creek, L. V. Pirsson. · Weed and Pirsson, Augite vogesite. In W. T., p. 317 
Castle Mountains, U. S. G. S. B. 139, 
Montana. p. 112, 1896. 

23 Jennie Sample .i\~line, W. T. Schaller. Lindgren and Ransome, Vogesite. 
Cripple Creek, U.S. G. S. P. P. 54, 
Colorado. p. 95, 1906. 

24 Dripping Stone, G. Steiger. W. Cross, Augite vogesite. 
Apislmpa quadra.ngle, U.S. G. S. P. P. 90, 
Colorado.· p. 19, 1914. 

25 Sining Ji'u, C. Pfeil. K. Futterer, Vogesite. 
W. Kansu, Durch Asien, III (4), 
China. •p. 23, 1911 . 

..._ 

26 Wn.itahu, Henderson. P. G. Morgan, Mica vogesite. 
lteefton District, pers. com. 
New Zet~htnd. 

27 Bighorn Pass, J. E. Whitfield. J. P. Iddings, Kersantite. In W. T., p. 31 
Yellowstone National Park. U. S. G. S. :Mon. 3?, (II), /, 

p. 70, 1899. 

7. 

28 Salmon lUver, M. F. Connor .. R A. Daly, Kersantite. 
N elsou ]{a;nge, Can. G. S. ~lem. 38, (I), 
British Columbia. p. 313, 1912. 

29 Hopi.tal Camfront, Not stated. C. Barrois, Kersantite. In W. T., p. 26 
Brittany, Cong. G. Int., VIII, 
France. Guido VII, p. 19, 1900. 

9. 

30 Unter~1eubrunn, W. R:.tmpe. H. Loretz, Kersantite. In W. T., p. 25 
Thuringerwald, Jb. Pr. G. L.-A. (1887), 
Thuringia. p. 105, 1888. • 

9. 
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LAMPROP:e:YRES-Continued~ 

No. Si02 AI 20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO I Inclusive .. Sum. Sp.gr. 

---------------------- --
31 52. 25 14.93 3.50 3.70 5.84 6.33 2.86 3.76 2.68 0.62 0.62 C02 2. 62 99.92 2.725 

SOa 0.21 

A2. II 

32 52.12 13.52 2.56 4.53 6.36 5.78 2.34 5.36 1.86 1. 20 0.92 C02 3. 59 100.36 2.726 
SOa o. 22 

A2. II I 

33 52.68 14.05 4.87 7:88 6.58 1.75 2. 79 2.30 6.07 0.40 trace trace s trace 99.33 2.77 

B3. IV 

34 49. 16 14. 17 4.62 6.60 7.01 6.45 4.61 2.23 4.22 0.42 trace trace 99.49 2.72 
I 

A3. III I 

35 49.82 14.50 8.06 n. d. 5.81 7.69 3.03 3.50 2.54 trace trace C02 4.42 99.57 

A4. IV 

36 45.14 9.68 13.55 n. d. 10. 78 8.65 2.02 3.27 4.24 trace trace C02 2.82 100.15 s trace 

A4. IV 

37 51.80 16.65 4.93 2.14 6.90 7.35 3.68 4.05 1.32 0.29 C02 0.50 99.61 

A3. III 

38 54.36 14.71 1. 89 6.11 7.92 2.42 1.18 4.62 4'.05 0.96 0.52 C02 0.47 99.64 2.755 
SOa 0.38 
c 

A2. II 
0.05 

3 9 49.20 13.56 4.91 5.01 6.84 7.85 2.63 3.90 1.90 1.15 0.71 0.14 C02 1. 50 100.62 

A2. II 

4 0 45.48 11.89 1. 78 6.29 13.27 9.42 2. 14 2.84 2. 72 0.52 0.79 0.08 C02 o. 79 99.57 

A2. II 

1 56.18 15.51 2.86 3.94 5.46 3.69 4.07 3.21 3.19 0.45 0.31 C02 0.95 99.82 2.708 
SOa trace 

4 

A2. II 

4 2 44.66 14.84 4.46 9.49 7. 17 6.87 2.95 1.69 3.61 0.10 trace COs 3. 77 99. 61 3.222 

A 3.m 

4 3 52.83 12.40 3.17 4.02 6.42 5.64 2.22 6.18 4.18 0.69 0.05 C02 2.34 100.14 

A 2. II 

36.42 10.06 2.56 6.89 13.69 14.41 3.09 1.54 1.48 0.95 1.56 0.71 C02 4.08 100. 76 
FeS2 3.32 44 

A 2. II 

4 5 53.28 16.03 1. 93 5.88 8.66 2.84 4.73 1.92 4.92 100.19 2.70 

A 3. III 

6 45.51 13.84 1. 90 7.59 3.85 8.33 5.09 1. 88 1. 67 0.16 3.84 0.61 0.40 C02 2.23 99. 69 
SOa 0. 60 4 
Cl 0.05 

A I. I BaO 0.12 

7 43.36 14.52 1.43 6.13 7.12 10.53 3.35 1. 33 1.28 0.32 3.00 0.24 0.15 ·co2 o. 64 99.84 
so, o. 25 4 
Cl 0.10 

A 1.1 Fe82 o. 47 
Fe-rSa 5.60 
BaO 0.01 
SrO 0.01 

4 8 40.95 16.45 13.47 n. d. 6.10 10.53 4.00 1. 28 3.84 3.39 0. 29 0.33 100.63 

A 3. III 

4 9 45.20 17.12 5.98 6.55 5.29 7.89 4. 23· 2.31 5.35 0.68 100.60 

A3. III 
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LAMPROPHYRES-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 
I 

31 Querbachthal, G. F. Steffen. H. Loretz, Kersantite. In W. T., p. 271. 
Thuringerwald, . Jb. Pr. G. L.-A. (1887), 
Thuringia. p. 112, 1888. 

32 Unterneubrunn, G. F. Steffen. H. Loretz, Kersantite. In W. T., p. 259. 
Thuringerwald, Jb. Pr. G. L.-A. (1887), 
Thuringia. p. 105, ·1888. 

33 Biil'enstein, R. Pohlmann. R. Pohlmann, Kersantite. Border of dike. 
Thuringia. I N . .T. B. B., III, In W. T., p. 413. 

p. 100, 1885. 
0 

34 Btirenstein, R. Pohlmann. R. Pohlmann, Kersantite. In W. T., p. 315. 
Thuringia. N . .T. B. B. III, 

p. 97, 1885. I 

35 Falkenstein, R. Pohlmann. R. Pohlmann, · Kersantite. In W. T., p. 413. 
Thuringia. N.J. B. B., III, 

p. 97, 1885. 

36 Gohren1 
R. Pohlmann. R. Pohlmann, Kersantlte; In W. T., p. 413. 

Thunngia. N. J·. B. B., III, 
p. 97, 1885. 

37 Stengerts, H. Stuber. E. Goller, Kersantite. In W. T., p. 271 
Shessart, N.J. B. B., VI, 
Bavaria. . p. 566, 1889. 

38 1\fichaelstein, F. Steffen. M. Koch, Kersantite. In W. T., p. 227 
Harz. Jb. Pr. G. L.-A. (1886), 

p. 68, 1887. 

39 Oberliclitenau, P. J. Beger. P . .T. Beger, Kersantite. 
Lausitz. Vh. Sachs. Ges. W., LXV, 

~ 

p. 376, 1913. 

40 Oberlichtenau, P. J. Beger. P . .T. Beger, Kersantite. 
Lausitz. Vh. Sachs. Ges.. W., LXV, 

p. 376, 1913. . 

41 Wi.istewaltersdorf, A. Steffen. E. Dathe, Kersantite. In W. T., p. 265 
Silesia. Z. D. G. G., XXXVII, 

p. 1035, 1885. . I 

42 Abendweide, F. ErbEm. F. Becke, Kersantite. 
Itieserferner, Ds. Ak. W. Wien, LXXV, 
Tyrol. p. 160, 1913. 

43 Wielischthal, Z. Weyberg .. Z. Weyberg, 
'l'atra 1\fountains, Ref. N.J., I, Kersantite. 
Hungary. p. 398, 1912. 

44 Val Flesch, E. Artini.' E. Artini, Augite kersantite. 
n. Pizzo Formico, At. Soc. It. Mil., XLIII, I 

Lombardy. p. 29, 1904. 

45 Tschurnukan, Not stated. K. E. Bogdanoritch Kersantite. 
Uda Bay, Fund. Marek., 
East Siberia. p. 56. 

46 Montreal, B. J. Harrington. F. D. Adams, Camptonite. 
· Quebec. Cong. G. Int., XII, Guid~ III, 

p. 46, 1913. 
: 

47 Mount Royal, M. F. Connor. F. D. Adams, Camptonite~ 
Montreal, Cong. G. Int., XII, Guide III, 
Quebec. p. 46, 1913. 

48 Montreal, B. J. Harrington. F. D. Adams, r Camptonite. "H20 mostly 
Quebec. Cong. G. Int., XII, Guide III, C02." 

p. 46, 1913. 

49 Pol'tland Head Light, E. C. E. Lord. E. C. E. Lord, Camptonite. In W. T., p. 301 
Portland, Am. G., XXII, 

. Maine. p. 344, 1898. 
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LAMPROPHYRES-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO I CaO Na20 K20 H20+ H20- Tj02 P20s MnO Inclusive. Sum. Sp.gr. 

-------- --------------- ---
50 42. 73 14.50 4.03 7.28 5.46 8.46 3.11 2.28 3.08 0.36 4.30 o:93 0. 19 C02 3. 76 100.65 

Cl trace 
s 0.18 

A2. II NiO trace 
BaO trp.ce 
Cu none 

51 41.94 15.36 3.27 9.89 5.01 9.47 5.15 0. 19 3.29 4. 15 0.25 C02 2.47 100.44 
\ 

A2. II 

52 38.45 19.68 4.01 11. 15 6. G5 9.37 2. 77 l. 72 1.49 trace C02 4.82 100. 11 
'• 

A3.ill . 
53 48.22 14.27 2.46 9.00 6.24 8.45 2.90 l. 93 1. 66 0.28 2. 79 0.61 0.20 C02 0.15 99.80 

SOa none 
Cl 0.10 

AI. I F 0.05 
·FeS2 o. 36 
V20a 0.03 I NiO 0.03 

I 
B'i\0 0.04 
SrO trace 
CuO trace 

54 40.03 10. 88 12.24 5.12 4. 13 11. 74 3.67 3.33 2.22 5.46 0. 76 trace C02 1.15 100.731 

A2. II 

55 43.26 14.01 7.17. 5.41 5.57 10.09 2.83 3.78. 2. 74 0.49 1. 81 1. 18 0.34 C02 1. 57 100.46 s 0.21 

A2. II 

56 50.99 15.62 8.47 1.'43 5.23 6.53 3.39 3.05 2.48 1.. 39 0.67 0.53 trace NiO 0.07 99.85 

A2.1I 

57 47.25 15. 14 5.05 4.95 6.87 9.98 2.39 2.60 2. 12 0. 4.0 1. 22 0.25 0.17 C02 1. 87 100.46 2.906 s none 

AI. I V20a 0.05 
NiO 0.02 
BaO 0.08 
SrO 0.05 

58 43.98 13.30 3. 67 6.92 7.03 10. 66 2.15 1. 64 1. 52 0.42 1. 18 0.32 0.22 C02 6.46 100.15 2.912 
FeS2 o. 54 

AI. I NiO 0.03 
BaO 0.06 
SrO 0.05 

59 43.68 16.91 5.06 4.01 4.76 80. 7 2.37 4.44 3.39 1. 95 1. 24 0. 72 0.07 C02 3.13 99.80 

A2. II 

60 42.16 15.90 3.28 7.00 6.00 11. 67, 2. 55 1. 18 2. 68 2.95 0.45 0. 15 C02 4. 54 100. 7l s 0.20 

A2. II 

61 45.96 12.68 7.63 7.94 8.25 8.36 1. 88 0.98 4. 10 0. 61 C02 2.43 100. 78 2.96 

A3.m 

62 142.13 16.31 6.43 7.95 7.37 9.62 2.27 2.48 3.16 0.50 C02 2.12 100.32 2.98 

A3.m I 

63 41.99 17.58 6.67 8.33 80.3 8.53 2.12 2.81 2.99 0. 29 C02 1. so 100.64 3.01 

A3.m 

64 39. 13 11.38 7.33 8. 13 8.64 11.77 2.47 1. 93 2. 87 4.02 0.42 C02 2.41 100.50 3.07 

A2. II 

65 42.22 10. 62 4.74 6.18 8.68 14. 80 2.46 1. 41 1.16 0.50 2.49 0.05 C02 3. 57 100.42 
ZrO? o. 73 .... s 0.12 

AI. I Cr20a 0.10 
v2o~ o.o5 
BaO o. 04 
SrO none 

66 45.55 15.40 2.43 9.12 5.20 7.70 4.54 2.04 2.35 4.45 

I 
C02, 2.15 100.93 

' 
A3. III ' . 
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LAMPROPHYRES-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

-- ---
50 l\{ount Gunstock, H. S. Washington. Pirsson and Washington, Camptonite. In W. T., p. 319. 

Belknap Motmtains, A. J. S., XXII, 
New Hampshire. p. 500, 1906. 

51 J_,ivermore Falls, G. W. Hawes. G. W. Hawes, "Diorite" Notin W. T. 
Campton, A. J. S., XVII, ( camptonite). 
New Hampshire. p. 150, 1878. 

52 Campton Falls, L. G. Eakins. J. P. Iddings, Camptonite. In W. T., p. 417. 
Grafton County, U.S. G. S. B. 150, 
New Hampshire. p. 241, 1898. 

53 Mount Ascutney, W. F. Hillebrand. R. A. Daly, Camptonite. Altered. 
Vermont. U.S. G. S. B. 209, V20a sub-

p. 87, 1903. tracted from 
P20s. 

In W. T., p. 319. 
I 

54 Oxford, P. J annasch. H. Rosenbusch, Camptonite. 
New Jersey. Elem. Gest., 

p, 235, 1898. 

55 Mossy Creek, J. M. Watson. Watson and Cline, Camptonite. 
Augusta County, B .. G. S. A., XXIV, 
Virginia. p. 326, 1913. 

56 Stinkingwater Canyon, W. H. Melville. J. P. Iddings, Camptonite: In W. T.,p. 275. 
Yellowstone N a tiona! Park. U. S. G. S. Mon. 32, (II), 

p.· 340, 1899~ 

57 Snowstorm Peak, W. F. Hillebrand. W. Cross, Camptonite. In W. T., p. 317. 
La Plata Mountains, U. S". G. S. Fol. 60, 
Colorado. p. 7, 1899. 

58 Indian Trail Ridge, W. F. Hillebrand. W. Cross, Camptonite. In W. T., p. 321. 
La Plata Mountains, U.S. G. S. Fol. 60, 
Colorado. p. 7, 1899. 

59 Crazy Basin, G. Steiger. C. Palache, Campto1,1ite. Not in 
Bradshaw Mountains, U. S. G. S. B. 228, U.S. G. S. 
Arizona. p. 199, 1904. Fol. 126, 1905. 

60 Lago Sarmiento, G. Nyblom. P. D. Quensel, Camptonite. 
Patagonia, B. G. Inst. Ups., XI, 
Chile. p. 96, 1911. 

61 Binuiaro Firth, J. S. Flett. J. S. Flett, Camptonite. In W. T., p. 335. 
Orkney Islands. Tr. R. Soc. Edin., XXXIX, 

p. 887' 1900. 

62 Wart of Skaill, ,. J. S. Flett. J. S. Flett, Camptonite. In W. T., p. 343. 
Sandwick, Tr; R. Soc. Edin., XXXIX, 
Orkney Islands. p. 887' 1900. 

G3 Rennibuster, _J. S. Flett. J. S. Flett, Ca~ptonite. In W. T., p. 345 .. 
Orkney Islands. Tr. R. Soc. Edin., XXXIX, 

p. 887' 1900. 
"' 

64 noxa, J. S. Flett. J. S. Flett, Camptonite. In W. T., p. 343. 
Orkney Islands. Tr. R. Soc. Edin., XXXIX, 

p. 887' 1~00. 

65 Sailean Sligenachs, E. G. Radley. J. J. H. Teall, Camptonite. 
Argyll, G. S. Scot. Mem. Sh. 45, 
Scotland. p. 126, 1908. 

GG Hvinden, L. Schmelck. W. C. Brogjer, C~mptonite. In W. T., p. 323. 
Gran, Eg. Kg., II, 
Norway. p. 60, 1899. 
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LAMPROPHYRES-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
----------------------

67 44.22 12.73 5.68 5.18 6.98 11. 57- 2.12 1.71 2.74 2.50 1. 05 0.45 C02 3.66 100.59 
/' 

A2. II 

68 40.60 12.55 5.47 9.52 8.96 10.80 2.54 1.19 2.28 4.20 ·co2 2.68 100.79 
I 

A3.ill 

69 43.85 15.25 7.63 4.57 4.47 8.54 4.22 4.04 1. 80 0.63 3.25 0.79 0.33 C02 1. 67 101.04 2.778 

B2. III 

70 38.46 17.75 5.09 12.66 7.50 7.86 4.56 1. 73 2.·97 1.12 C02 0.56 100.26 

A3. III 

71 38.74 12.47 7.97 5.54 9.32 11.71 2.65 1. 82 5.03. 0.71 0.80 0.05 C02 2.33 100.22 2.910 
Cl 0.02 

Al. I 
F· 0.68 
s 0.36 

(' BaO 0.05 
·' 

72 43.50 7.·30 5.41 7.27 11.01 11.69 1. 61 0.54 3 .. 82 0.13 3.84 0.73 0.30 C02 2.93 100.08 3.008 

A'2. II 

73 51.48 16.37 5.71 4.64 1. 81 3.60 5.86 4.09 5.82 0.21 99.59 

A3.ill 

74 49.09 13.72 0.95 7.27 11.97 8.35 2.66 1. 27 ,1. 96 1. 05 0.32 C02 0.95 99.75 
SOs 0.10 

A2. II 
Cr20s 0.09 

75 41.80 19.00 5.04 8.07 2.31 9.80 1. 79 1. 33 3.97 2.50 3.30 0.70 0.17 C02 0.30 100.08 

B2.ill I 

76 40.37 18.60 5.36 7.74 2.31 10.90 2.95 1. 70 2.09 3.60 1. 30 0.07 C02 3.10 100.09 

B2. III 

77 34.50 19.50 3.·60 9.07 2.46 8.90 1. 59 1. 61 . 4.22 1. 62 3.10 0. 76 0.14 C02 9.10 100.17 

B2. III 

78 50.38 15.68 1.49 5.65 9.48 7.21 2.86 3.48 2.82 0.59 trace 0.11 C02 0.81 100.56 

A2. II 

79 42.40 13.94 11.32 o·.84 2.53 11.95 6.38 1. 25 4.37 99.78 

A3.ill 

80 55.17 13.49 . 3.10 3.55 8.55 3.15 4.43 1. 09 4.27 0.39 C02 3.27 100.46 

A3. III I 

81 54.51 10.70 2.43 2:99 10.46 2.92 2.94 3.56 4.96 1. 21 0.48 trace C02 2. 74 100.01 
BaO 0.11 

A2. II 

GABBRO . .. 
1 52.19 14.52 3.19 .6. 27 6.51 8.88 3.65 1. 53 0.53 0.72 1.43 trace C02 0.66 100.08 

A2. II 

2 49.32 13.33 1.28 7.76 11.13 11.73 2.12 1.12 0.64 0.42 0.06 C02 0.89 99.80 

A2. II (99. 82) 

3 57.62 16.44 2.34 4.89 2.53 6.40 2.91 1. 52 1.15 0.20 0.64 0.29 0.27 C02 3. 75 100.95 

A2. II 

4 49.19 18.71 5.03 4.04 5.92 7.98 1.44 0.77 5.05 C02 1.82 99.95 

A3.ill 
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LAMPROPHYRES-Continued. 

No. Locality. Amilyst. Reference. Rock name. Remarks. 

67 K~se Aklungen, L. Schmelck. W. C. Brog1:er, Camptonite. In W. T., p. 323. 
. orway. Eg. Kg., II, ( 

p. 51, 1899. 

68 Maena, L. Schmelck. W. C. Bri:igt~er, Camptonite. In W. T., p. 345. 
Gran,· Q. J. G. ~-. L, 
Norway. p. 26, 1894. 

69 Ziegenberg, F. Hanusch. J. E. Hibsch, Camptonite. In W. T., p. 341. 
near N estersitz, T. M.P. M., XIV, 
Bohemia. p. 101, 1894. 

70 Mulatto, J. A. Ippen. J. A. Ippen, Camptonite. 
'l'yrol. Sb. Ak. W. Wien, CXI, 

() 

p. 234, 1902. 

71 'l'a~anrog, J. Morozewicz. J. Morozewicz, . Camptonite. 
I ussia. Mem. C. G. Rus., No.8, 

p. 42,'' 1903. 

72 Bufiels"ruit, M. Dittl"ich. P. A. Waaner; · Ca~ptoni.te. 
near Varmbaths, . Tr. G. Soc. S. Af., XV, 
Transvaal. I p. 27, 1912. 

'73 Porto bello Day, P. Marshall. P. Marshall, Camptonitc. 
Otago Harbor, Q. J. G. S., LXII, 
Dunedin, New Zealand. p. 398~ 1906. 

74 Galena Gulch, J. S. Maclaurin. P. G. Morgan, Camptonite. 
Mount Rangitoto, G. S. N. Z. B. 6, 
l\fikouui, New Zealand. p. 141, 1908. 

75 Blackwater River, Not stated. P. G. Morgan, Camptonite. 
Westport District., pers. com. 
New Zealand. 

76 Ha~gaxd Creek, Not stated. P. G. Morgan, Camptonite. 
\ estport District, pet-s. com. 
New Zealand. 

77 Blackwater River, Not stated. P. G. Morgan, Camptonite. I 

\V estport Distrlct, pers. com. 
New Zealand. 

78 Oberlichtenau, P. J. Beger. P. J. Beger, Spessartitc. 
Lausit:.~. . Vh. Sachs. Ges. W., LXV, 

p. 376, 1913. 

79 Kostelic, 
Bohemia. 

J. Friedrich. K. Hinterlechner, 
Jb. G. R.-A. Wien, LII, 

Spessartite. 

p. 171, 1903. 

80 Vera, A. Osann. A. Osann, Verite. In W. T., p. 263. 
Cabo de Gata, Z. D. G. G., XLI, 
Spain. . p. 311, 1889. I 

81 Vera-Garrucha, M. Dittrich. A. bsann, Verite. 
Cabo de Gata, Rosenb. Fests., 
'Spain. p. 277' 1906: 

GABBRO. 

1 Cote St. Pierre, M. Dittrich. A. Osann, Mica-hypersthene 
near Ottawa,· Can. G. S. A. R., XII, gabbro. 
Quebec. p. 62, 1902. 

2 Buckingham, . M. Dittrich. A. Osann, Enstatite gabbro. 
Ottawa County, Can. G. S. A. R., XII, 
Quebec. p. 41, 1902. 

3 Milnesville, J. G. Dinwiddie. Watson and Cline, Quartz gabbro. 
Augusta County, B. G. S. A., XXIV, 
Virginia. p. 313, 1913. 

4 Lower Quinnesec· Falls, R. B. Riggs. G. H. Williams, Gabbro-diorite. Schistose. 
Menominee Hiver, 

' 
U. S. G. S. B. 62, In W. 'f., p. 431. 

Michigan. p. 89, 1890. 
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GABBRO-Continued. 

. . 

Ti02 1 P,O~ [ MnO No. Si02 Al20 3 Fe20 3 FeO ~gO CaO Na20 K20 H20+ H20- Inclusive. Sum. Sp.gr. 

-
I 

5 38.05 24.73 5.65 6.08 11.58 1. 25 2.54 1. 94 7.53 C02 0.93 100.28 
) 

A3. III .. 

6 48.23 18.26 1. 26 6.10 10.84 9.39 1. 34 0.73 2.00 0.26 1. 00 0.07 C02 0.43 99.91 

A2. II 

7 49.07 17.21 0.46 12.18 3.60 9.66 2.96 trace 1. 55 trace C02 2. 70 99. 89' 

A3.ID 

0 
8 35.81 14.32 7.38 15.25 10.49 7.23 2. 06. 0.37 5.25 2.30 0.18 BaO none 100.62 3.08 

SrO none 

A3.ID 
' I 

9 49.42 13.58 3.98 3.59 5.06 18.15 2.22 ' 1.42 0.50 0.28 0.71 1. 38 100.29 

A2. II 

10 48.58 20.23 • 3.02 7.59 14.01 2.25 0.19. 2.68 0.28 s .1. 26 0.09 trace trace 0.10 100.25 
NiO no.:Je 

A2. II 
- BaO none 

SrO none 

11 45.86 15.52 1. 84 3.22 11.71 15.57 0.86 0.12 3.70 1. 38 0.22 none 0.07 C02 none 99.93 s 0.06 
BaO none 

A2. II SrO none 

12 44.19 20.66 0.52 3. 26 11.90 10.76 1. 35 1. 03 5.19 0.74 0.12 trace 0.11' C02 0.06 100.16 
Zr02 none 
s trace 

Al. I Cr20a 0.15 
NiO 0.03 
BaO 0.04 
SrO 0.05 

13 47.49 15.81 1. 07 4.50 10.39 15.53 1.16 · trace 1. 83 1. 20 trace 0.41 NiO 0.06 99.45 

A3.ID 

14 45.69 13.30 1. 85 4.72 13.06 13.50 1. 36 trace 2.47 2.39 0.06 0.24 C02 1. 89 100.86 
SO a 0.43 

A3. III 

15 45.18 14.69 1. 94 8.91 8.98 9.36 3.14 0."94 3.80 2.00 0.35 0.16 C02 0.32 100.02 s 0.20 
BaO 0.05 

A2.II 

16 48.00 24.74 0.18 11.03 9.94 0.99 0.84 1. 47 0.97 0.06 0.99 0.06 0.24 FeS2 0.59 
Cr20a 0. 21 

100.36 

A1, I 
V20a trace 
NiO none 
BaO 0.05 

17 71.63 12.21 1.71 1.48 1. 01 11.00 0.54 trace n.-d. trace. 99.58 2.921 

A3. III 

18 70.42 12.69 1. 72 2.10 0.89 11.34 0.23 trace n. d. trace 99.39 2.945 
I 

B3.1V 

19 69.54 12.38 2.58 1. 68 0.97 10.46 trace trace 2.07 trace 99.68 2.845 

A4. IV 

20 69.53 12.98 1. 27 1. 99 1. 02 8.87 0.94 ~.85 1. 29 trace 99.74 2.687 

A3. III 

I 
21 69.33 12.62 0.79 2.26 0.79 11.53 trace trace 2.66 trace 99.98 2.798 . 
A4. IV 

22 60.48 16.07 2.95 3.55 3.23 5.79 3.92 1. 70 1. 80 trace 99.49 2.766 

A3. III 

23 47.02 15.86 0.94 3.96 13.99 11.43 1. 91 0.20 4.49 0.18 99.98 
'. 

I A3. III I l 
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GABBRO-Continued. 

I 
I 

No. Locality. Analyst. Reference. Rock J?.H.me. Remarks. 

5 Sturgeon Falls, R. B. Higgs. G. ll. Williams. Gabbro. Altered. 
.Menominee Hiver, ' U. S. G. S. J3. 62, In W. '!'., p. 431. 
Michigan. p. 76, 1890. 

G Crystal Falls, G. Steiger. J. M. Clements, Bronzite norite. Also in 
· :Michigan. J. G., VI, . U.S.G.S. 

p. 382, 1898. Mon. 36, 
p. 245, 1899. 

In W. 1'., p. 331. 

7. Ba.shitanaqueb Lake, A. D. Meeds. N.H. Winchell, Gabbro. In W. '!'., p. 331. 
Cook County, G. S. Minn. A. R. 21, 
:Minnesota. p. 151, 1893. 

8 Duluth, A. N. Winchell. A. N. Winchell, Troctolite. In W. '!'., p. 435. 
Minnesota.. A. G., XXVI, 

p. 374, 1900. -
I 

9 Elkhorn District, W. T. Schaller. W. H. Weed, Gabbro. "Lime 
1\Jontana. U. S. G. S. B. 419, enriched.'' 

p. 93, 1910. 

10 Beverley Creek, H. N. Stokes. G. 0. Smith, .. Gabbro. In W. T., p. 289. 
Kittitas County, U. S. G. S. Fol. 106, </ 

Washington. p. 6, 1904. ' 

11 H,iddles quadrangle, G. Steiger. G. F. Kay, Gabbroic 
Oregon. U. S. G. S. B. 419, greenstone. 

p. 167' 1910. 

12 Panther I\'[ountain, W. F. Hillebrand. J. S. Diller, Metagabbro. 
Port Oriord quadrangle, U. S. G. S. Fol. 89, 
Oregon. p. 4, 1903: 

13 Bagley Canyon, W. H. Melville. W. H. Melville, Gabbro. In W. T., p. 337 .. 
~fount Diablo, B. G. S.'A., II, 
Califomia. p. 404, 1891. 

14 Bagley Canyon, W. H. Melville. W. H. Melville, Gabbrv. In W. T., p. 431. 
Mount Diablo, B. G. S. A., II, 
California. p. 404, 1891. 

15 H.io Pinto, R. Mauzelius. P. D. Quensel, Essexite~gabbro. 
Patagonia, ll. G. Inst. Ups., XI, 
Chile. p. 74, 1911. 

1G Cufernach, E. G. Radley. J. J. H. Teall, Cordierite norite. Contact of 
near Huntley, pers. com. nm-ite and 
Aberdeenshire, phyllite. 
Scotland. 

I 

17 Penmaenmawr, L. Schaub. L. Schaub, Quartz norite. 
Wales. N.J., I, 

p. 117, 1905. 

18 Penrilaenmawr, L. Schaub. L. Schaub, Quartz norite. 
Wales. N.J., I, 

) 
p. 118, 1905. 

19 Penmaenmawr, L. Schaub. L. Schaub, Quartz norite. 
Wales. N.J., I, 

p. 120, 1905. 

20 Penmaenmawr, L. Schaub. L. Schaub; Quartz norite. 
Wales. N.J., I, 

p. 113, 1905. 

21 Penmaenmawr, L. Schaub. I L. Schaub, Quartz norite. 
Wales. . N.J., I, 

p. 119, 1905. 

22 Penmaenmawr, L. Schaub. 
Wales. 

L. Schaub, Quartz norite. 
N.J., I, 
p. 105, 1905. 

23 JI~h Boss, J. 0. Hughes. A. Harker, j Gabbr~. 
· · olyhead Island, Rep. B. A. A. S., 
An1lesey, 
Waes. 

p. 285, 1908. 
: 
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GABBRO-Continued. 

No. Si02 Al20 3 Fe20 3 FeO 'MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

----------------------
24 47.13 8.48 6.15 5.54 13.61 11.34 1. 28 0.22 3.90 0.58 0.32 0.64 C02 0.47 99.66 

A2.II 

25 48.41 16.15 1. 39 8.61 7.12. 11.83 2.34 0. 60 0.95 0.27 1.19 0.22 0.18 C02 0.91 100.29 
SO a trace 
s 0.12 

A2.II BaQ none 

26 39.95 13.05 2.30 5.95 23.30 6.30 1.54 1. 22 7.00 0.26 100.87 

A3. III 

27 50.22 22.74 3.32 3.62 4.51 10.35 3.25 1. 21 0.26 0.25 none s 0.25 99.i}8 

A2. II 

28 51.28 15.14 1. 30 6.29 10.64 1i.67 1. 99 0.30 0.47 0.35 trace trace 99.43 

A3. III 

29 47.80 20.01 5.57 6.21 5.46 10.82 0.46 0.15 0.95 0.02 1.00 0.65 C02 0.03 99.70 
I 

BOa 0.57 

A2. II 

30 47.60 16.89 6.12 5.69 4.70 8.37 4.29 0.39 1. 01 none 0.86 2.04 C02 none 99.79 
BOa 1.83 

A2. II 

31 47.40 16.29 1.57 5.55 8.13 17.57 0.71 0.51 0.87 0.05 0.50 0.58 C02 0.07 100.34 
BOa 0.49 

A2. II 

32 36.58 3.69 11.16 4.10 30.68 2.58 0.25 8.45 0.64 0.26 0.77 C02 0.31 99.90 BOa. 0.23 

A2. II 

33 45.76 16.39 5.57 4.92 8.74 14.63 1.42 0.42 0.57 0.84 0.04 C02 0.50 100 .. 17 
9 ,BOa 0.37 

A2. II 

34 50.16 14.62 3.07 9.54 5.78 9.36 3.43 0.49 1.85 1.42 0.36 0.14 100.22 

A2. II 

35 46.67 15.59 3.15 10.19 7.76 12.45 1.19 1. 35 0.72 C02 1.31 100.38 

A3. III 

36 47.98 19.83 5.34 1. 39 3.89 10.73 3.35 0.48 5.01 0.36 1. 57 99.93 2.98 

A3. III 

37 46.81 19.95 6.06 3.00 4.22 3.91 3.98 4.19 4.21 0.32 3.22 99.87 2.84 

A3. III 

38 46.52 13.53 2.42 7.62 4.32 14.46 1. 88 0.99 5.96 0.27 1. 79 99.76 3.02 

A3.lli 

39 45.64 15.64 7.30 4.97 6.02 3.82 3.05 3.74 4.40 0.50 5.09 100.17 2.86 

A3. III 

40 41.68 21.76 2.01 2.04 12.74 10.39 1.46 0.29 6.74 0.46 trace trace s 0.07 99.65 

A3. III 

41 50.42 16.72 4.32 2.70 3.77 13.36 4.24 1. 52 2.24 0.07 0.68 100.04 2.918 

A2. II 

42 47.22 20.09 5.51 2.02 4.39 6.93 2.56 1. 52 8.88 trace 0.66 99.78 2.604 
I 

A3. III 
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GABBRO-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

24 Rockmount, 
Isle of Man. 

P. Holland. Dickson and Holland, 
Pr. Liv. G. Soc., VI, 

Gabbro. Not in W. T. 

p. 129, 1889. , 
25 Porcupine Bank, . Not stated. Cole and Crook, Olivine gabbro. 

Lat. 53° 271 N., G. S. lrel. Mem., 
Long. 13° 37' W., p. 8, 1910. 
West of Ireland. 

' 26 La Rivandiere, Pisani. L. Vandernotte, Troctolite. 
Brittany, Mass. Armor., 
Ji'rnnce. p. 115, 1913. 

27 Skouge, Lillejord. C. F. Kolderup, Saussuritized 
Lindaes, n. Be'q;en, Berg. Mus. Harb., gabbro. 
Norway. No. 12, p. 36 1903. 

28 Nuljuvaara, N. Sahlbom .. V. Hackman, Uralite gabbro. 
Hovaniemi, B. G. G. Fin., No. 15, 

0 Finland. p. 59, 1905. 

29 Braun berg, G. Butztach. G. Klemm, Gabbro. 
n. Seeheim, Nb. Ver. Erdk. (4) XXVII, 
Odenwald. p. 12, 1906. 

30 Waldsaum, G. Butzbach. G. Klemm, Gabbro. 
Odenwald. Nb. Ver. Erdk. (4) XXVII,· r 

p. 12, 1906. 

31 J .. ohberg, , G. Butzbach. G. Klemm, Gabbro-diorite. Not fresh. 
Odenwald. Nb. Ver. Erdk. (4) XXVII, 

p. 12, 1906. 

32 Nieder Beerbach, G. Butzbach. G. Klemm, Olivine gabbro. 
Odenwald. Nb. Ver. Erdk. (4) XXVII, 

p. 14, 1906. 

33 0 her Ramstad t, Stadler. G. Klemm, Gabbro. 
Hesse. Erl. G. Kt. Res., 

Bl. Rossdorf, 
p. 29, 1912. 

34 Bautzen; M. Voigt. M. Voigt, Norite. 
Laus.itz. In. Diss. Leip., 

p. 18, 1906. 

35 Der Gugl, A. Silek. J. Woldrich, Gabbro. 
Dobschau, B. Ac. Sc. Prag, XVII, 
13ohemia .. p. 395, 1912. 

. I 

36 Clemgia, L. Hezner. U. Grubenmann, Saussurite 
Lower Engadine, Eel. G. Helv., VIII,· gabbro. 
Switzerland. p. 205, 1903. 

37 Clemg:ia, L. Hezner. U. Grubenmann, Saussurite 
Lower Engadine, ·Eel. G. Helv., VIII, gabbro. 
Switzerland. p. 207' 1903. 

I .. 
38 Clemgia, L. Hezner. U. Grubenmann, . Hornblend·e 

Lower Engadine, Btr. G. Kt. Schw., XXIII, gabbro. 
Switzerland. p. 215, 1909. 

39 Clemgia., L. Hezner. U. Grubenmann, Biotite gabbro. 
:Lower Engadine, Eel. G. Helv., VIII, 
Switzerland. p. 207, 1903. 

40 Gorgona Island, E. :Manasse. E. Manasse, Euphotide Also in Mem. 
Tuscan A_rchipetago. Mem. A. d'Ach., (saussurite Soc. Tosc., 

p. 63, 1903. . gabbro). XX, p. 47, . 
1904. 

41 Dalnaja Gom, J. Morozewicz. J. Morozewicz, Gabbro. - ·weathered 
Ural :Mountains. T. M. P .. M., XXIII, from No. 115, 

I p. 125, 1904. III.5.3.4. 

42 Dalnaja. Gom, J. Morozewicz. J. Morozewicz, Gabbro. Kaolin-like. 
Ural ~1ountains. T. M.P. M., XXIII, Weathered 

p. 125, 1904. from No. 115, 
' Ill.5.3.4. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 I\zO H20+ H20- .Ti0
2 PzOs MnO Inclusive. Sum. Sp.gr. 

------ --------------------
43 47.77 21.34 2.13 6.75 3.58 12.30 1.89 0.53 2.80 0.60 0.02 99. 71 

A2. II 

44 47.64 16.76 2.49 7.96 6.41 12.72 2.76 0.43 2.63 99.80 

A3. III 

45 44.39 10.60 3.89 11.03 10.54 17.51 1.18 0.53 0.93 trace Cr20a trace 100.60 

A3. III .. 
46 43.52 17.50 . 5. 77 6.13 7.48 17. 70 1.28 0.35 0.75 100.48 

A3.· :m 

47 40.30 17.14 8.53 6. 90 7. 92 16.40 1.49 0.66 0.49 0.65 100.48 

A3. 'III. 

48 48.00 15.80 11.76 3.29 7. 70 5.51 3.42 0.46 4.20 trace trace s trace 100.14 3.158 

A3. III 

" 49 46.16 13.86 5.26 1.81 11. 60 15.74 1.05 0.30 3.40 trace 99.18 3.00 

B3. IV 
0 

50 45.97 18.18 5.95 2.30 7.50 8.29 . 4.10 0.75 6.50 trace 99.54 2.870 

A3. III 

51 39.30 18.58 8.88 1. 61 4.09 16.82 6.01 . 0.42 4.72 trace trace C02 0.13 100.56 3.122 

A3. III 

52 39.12 2.44 5.68 1.70 37.08 0.30 1.29 0.42 11. 70 99.73 2.649 

A3. III 

53 44.09 19. 13 3.12 6.17 8.46 8. 78 2.78 1.88 4.14 0.72 0.82 0.24 100.33 

A2.11 

54 46.99 16. 18 1. 00 3.80 10.30 13.90 2.13 0.32 4.80 0.47 Cr20a 0.02 99.91 

A2.1I 

55 45.30 23;00 none 5.91 7.82 13.95 1. 0~ 0.75 1.63 trace C02 O.li 99.55 

A3. III 

56 40.61 20.15 1. 81 4. 16 13. 16 10.97 0.72 . 0. 88 6.50 0~: 0.20 trace 0.07 I 99. 73 2.71 

A2. II ' ' 

57 46.6~ 18.50 0.77 6. 93 9.76 9.88 1. 44 0.27 4.88 0.20 0.65 0.07 0.22 C02 0.09 100.46 3.000 
Zr02 none 

Al. I SO a none 
Cl 0.03 
FeS2 0.03 
Cr20a 0.02 
V20a 0.01 
NiO 0.03 
BaO 0.02 
SrO none 
LbO none 

58 47.32 20. 10 0.48 3.55 7.14 13.80 2.84 0.68 3.80 0.22 0.25 C02 none 100. 18 
Cr20a none 

A2. II ~(~'ii~.·~ 

59 43.29 20.98 l. 28 2.26 9.05 17.05 1. 13 0.61 . 4.23 0. 18 0.'25 C02 none 100.40 
Cr20a 0.09 

I A2.1I 
' 

60 33.95 19.91 1.28 6.98 5.23 26.95 0.15 - 4.85 0.42 0.28 C02 none 100.00 
Cr20a none I 

I 
I 

A2.1I 
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GABBRO-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

--
<13 M?~m~ Popre~schnaia, Not stated. Duparc and Pamfil, Gabbro. Altered. 

Iag.tl Dtstnct, B. Soc. Min. Fr., XXXIII, 
Ural Mountains. p. 360, 1910. 

44 Katochersky, L. Duparc. D(ftarc and Pearce, Gabbro. 
Koswinsky, ural Nord, I, 
Ural Mountains. p. 214, 1902. 

45 Pharkowsky-Ouwal, L. Duparc. Duparc and Pearce, Gabbro. 
Ural Mountains. Oural Nord, I, 

p. 145, 1902. 

46 Loss Point, Not stated. Duparc and Pearce, Gabbro. Uralitized. 
'£ilai l\:{ountains, Oural Nord, II, 
Ural Mountains. p. 478, 1905. 

47 Tilai Mountains, Not stated. Duparc and Pamfil, Olivine I 
low District, B. Soc. M. Fr., XXXIII, gabbro. I Ural Mountains. p. 358, 1910. 

48 Kypriano, R. Lepsiu.,. R. Leysius, Hornblende In W. T., p. 285. 
:Laurium, Attica, Geo . Attika, gabbro. 
Greece. p. 101, 1893. 

49 Villi.a, f R. Lepsius. R. Leysius, Gabbro. In W. T., p. 335. 
Laurium, Attica, Geo . Attika; 
Greece. 0 p. 98, 1893. 

' 
50 Laurium, R. Lepsius. R. Leysius, Gabbro. In W. T., p. 435. 

Attica, Geo . Attika, 
Greece. p. 102, 1893. 

51 Plaka, R. Lepsius. R. Leysius, ·Gabbro. In W. T.,p. 435. 
ncar Lamium, Attica, Geo . A ttikai 
Greece. p. 97, 1893. 

52 Kaisariani, R. Lepsius. R. Ler.ius, Olivine In W. T., p. 435. 
Mount Hymettos, Attica, Geo . Attika, gabbro. 
Greece. · p. 99, 1893. 

53 Gochasa Rivet·, No·i; stated. A. S. GJ.nsber~, Olivbonb 
Karabagh, Ann. lust. oly. Pet. Gr., gae.r 
Armenia. X~, p. 66, 1913. 

5<1 Kakoulima, Pisani. A. Lacroix, Gabbro. 
French Guinea. N. Arch. Mus., III, 

p. 114, 1911. 

55 Riasauov Trail, Not stated. A .. Meister,· Gabbro. Not fresh. 
Jenissei District, Reg. Aurif. Sib., IX, 
Siberia. p. 418, 1910. 

56 Kali Soeroean, N. Sahlbom. G. Niethammer, Olivine 
Loh-oelo, T. M.P. M., XXVIII, norite. 
Java. p. 240, 1909. 

57 Bo~py, J. C. H. Mingaye. G. W. Card, Hornblende 
1 roken Hill, pers. com. norite. 
New South Wales. 

58 Long Gulley, J. S. 1faclamin. J. M. Bell, Prehnite 
Dun Mountains, Nelson, G. S. N. Z. B.12, rodingite. 
New Zealand. p. 35, 1911. 

59 Serpentine Valley, J. S. Maclamin. J.l\L Bell, Prehnite 
Dun Mountains, Nelson, G . .S. N. Z. B. 12, rodingite. 
New Zealand. p. 35, 1911. 

60 Roding River, J. S. Maclamin. J. M. BeH, Rodingite. 
Dun Mountains, Nelson, G. s .. N. Z., B. 12, 

I 
New Zealand. p. 33, 1911. 
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DIABASE. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------------------- ------ ---
1 \ 42.96 17.45 2.29 11.04 9. 77

1 

6.80, 1.93 1. 51 4.75 0.47 0.66 99. 63 

A3. III ~ 

2 48.41 19.29 1.33 8.27 4.70 4.93 5.92 0.41 3.99 0.88 C02 2. 41 100.54 

A3. III 

3 46.28 14.24 3.93 11.62 7.40 11.28 2.48 0.81 0.28 0.05· 1.70 0.15 0.02 Cl 0.08 100.39 s 0.06 

AI. I 
Cr20a 0. 01 
BaO trace 
SrO trace 

4 49.64 15.07 1.66 8.82 5.43 7.23 4.19 0.89 2.81 0.45 2.32 0.29 0.25 C02 0.32 100.27 Zr02 none 
Fe82 0. 79 

A1. I Cr20a trace 
V20a 0. 04 
NiO trace 
BaO 0.02 
SrO 0.05 

5 42.25 16.87 5.24 10. 72 6. 91 3.33 3.96 0. 77 5.58 0.43 2.93 0.34 0.40 C02 . none 99.84 Zr02 none 
s trace 

A1. I Cr20s 0. 03 
V20a 0. 07 
NiO 0.01 
BaO trace 
SrO· none 

c 

6 41.15 13.51 2.32 8.63 10.09 8.75 3.21 . 1. 22 3.05 1.60 0.61 1.28 C02 5.54 100.96 

A2. II 

7 39.32 14.48 2.01 8.73 11.11 8.30 3. 76 0.87 2.57 1.70 0.61 0.71 C02 5.25 99.42 

A2. II 

8 49.63 14.40 2.85 8.06 7.25 9.28 2.47 0.70 1.47 0.27 1.68 0.25 0.17 C02 1. 36 100. 17 SOa none 
Cl 0.07 

A1. I F trace 
FeS2 o. 22 
NiO o. 04 
BaO trace 

9 45.56 16.57 0.36 9.40 10.34 8.01 2.55 1.20 3.93 1. 20 0.20 C02 1.02 100.34 

A2. II 

10 42.77 14.06 2.72 8.34 9.72 11.47 1.89 1.43 2.74 2.35 0.,15 C02 1.62 99. 26 

B2. III 

11 41.63 13.26 3.19 9.92 7.31 8.86 2.49 3.32 1.35 3.95 0.27 ·cos 5.20 100. 75 

A2. II 

12 53.83 16.36 0.89 n. d. 0.13· 9.81 7.89 1.58 0.36 0.15 0.86 0.11 trace C02 7. 47 99. 77 Zr02 0.02 
s 0.17 

Al. I BaO none 
SrO none 
Cu 0.14 

13 53.52 9.70 8.06 9.45 2.52 5.64 2.24 1.50 2.16 1. 67 1. 98 0.36 0.26 C02 1. 02 100.21 
Zr02 0.03 

Al. I 
SOa none 
s 0.10 
NiO none 
BaO none 
SrO none 

14 51.56 14.82 4.30 7.21 7.36 7.09 4.21 0.17 1.47 1. 97 o~o9 trace BaO trace 100.25 

A2. II 

15 55.07 14.18 7.20. 1.92 5.98 9.03 4.11 0.37 0.72 1. 56 0.30 100.44 2.99 

A2. II 

16 49.28 15.92 1.91 10.20 5.99 7.44 3.40 0.72 3.90 0.37 C02 1.14 100.27 2.86 

A3. III 

17 46.86 13.96 5.23 4.67 7.69 9.42 1.85 2.02 3:43 1.29 1.13 0.15 trace C02 2.19 99.92 
F trace 
BaO 0. 03 

A2. II SrO trace 
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DIABASE. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

1 Garthby, M. F. Connor. J. A. Dresser, Diabase. 
Quebec. Can. G. S. Mem. 22, 

p. 33, 1913. 

2 Gowganda, N. L. Bowen. N. 'L. Bowen, Diabase. 
Ontario. J. G., XVIII, 

p. 667, 1910. 

3 Rocky Islet Bay, M. F. Connor. A. C. Lawson, G!eenstone 
Ramy Lake, Can. G. S. Mem. 40, schist. 
Ontario. p. 50, 1913. 

4 Aroostook Falls, W. F. Hillebrand. H. E. Gregory, · Diabase. In W. T., p. 285. 
Aroostook County, U. S. G. S. B. 165, · 
Maine. : p. 176, 1900. 

5 Mars Hill, W. F. Hillebrand. H. E. Gregory, Diabase. In W. T., p. 327. 
Aroostook County, U. S. G. S. B. 165, 
Maine. . p. 179, 1900. 

6 Auburn, 
Maine. 

Packard. G. P. Merrill, 
A. G., X, 

Diabase .. In W. T., p. 437. 

p. 54, 1892 .. 

7 Lewiston, 
Maine. 

Packard. G. P. Merrill, 
A. G., X, 

Diabase. In W. T., p. 437. 

p. 54, 1~92. 

8 Mount Ascutney, W. F. Hillebrand. R. A. Daly,· Diabase. In W. T., p. 329. 
Vermont. U.S. G. S. B. 209, 

p. 88, 1902. 

0 Littleton, 
New Hampshire. 

G. W. Hawes. G. W. Hawes, 
A. J. S., XII, 

Metadiabase. Not in W .T. 

p. 133, 1876. 

10 Livermore Falls, G. W. Hawes. G. W. Hawes, Olivine diabase. Notin W. T. 
Campton, A. J. S., XVII, 
New Hampshire. p. 150, 1878. 

11 Livermore Falls, G. W. Hawes. G. W. Hawes, Diabase. Not in V{. T. 
Campton, A. J .. S., XVII, 
New Hampshire. p. 150, 1878. 

12 MountTom, · W. F. Hillebrand. B-. K. Emerson, Holyokeite (altered 
Massachusetts. J.G.,X, diabase). 

p. 510, 1902. 

13 Holyoke, G. Steiger. B. K. Emerson, Quartz diabase. 
Massachusetts. B. G. S. A., A."VI, 

p. 112, 1905. 

14 Leverett, I L. G. Eakins. B. K. Emerson, Diabase. Altered. 
l\fassachusetts. U. S. G. S. Mon. 29, Not in W. T. 

p. 345, 1898. 

15 Maltby Park, G. W. Hawes. G. W. Hawes, Metamelaphyre. Not in W. T. 
New Haven, A. J. S., XI, 
Connecticut. p. 125, 1876. 

16 Lake Saltonstall, G. W .. Hawes. G. W. Hawes, Diaba~e. No.t in W. T·. 
n. New Haven, A. S. S., IX, 
Connecticut. p. 190, 1875. 

17 Near l\fericlen, H. N. Stokes.· B. K. Emerson, Diabase pitch- Also in U. S. G. 
Connecticut. B. G. S. A., VIII, stone. S. Mon. 29, 

p. 77, 1897. - p. 437, 1898. 
In W. T. . 329. ,p 
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D !ABASE-Continued. 

No. Si02 Al20 3 Fe20~ FeO MgO CaO Na20 K20 H20+ H20- Ti02 . P;o, fMnO Inclusive. Sum. Sp.gr. 

-----------·----

18 46.54 14.9Q 3.54 9.83 4.86 7.94 2.43 0.60 4.52 0.35 C02 4.35 99.85 2.83 
~ 

A3. III 

19 47.55 16.65 4.94 5.12 5.63 4. 77 4.20 2.52 5.57 0.24 0.87 0.27 0.46 CaCOa0.34 100.10 
Cl 0.10 
F 0.06 

Al. I s 0.01 
c 0.80 

20 52.83 13. 79 4.42 7.86 5.61 8.99 2.42 1.46 1.30 0.71 1.18 0.31 C02 trace 100.88 s trace 

A2. II 

21 52.34 12.46 3.37 10.08 3.97 7.88 2.26 1. 66 1. 46 0.14 2.96 1. 19 0. 11 C02 trace 100.06 3.097 s 0.18 

A2. II 

22 49. 65 13.93 4. 11 9.78 4.89 9.05 2.86 1.71 1.49 0.09 3. o3 1 o. 32 0.14 C02 trace 101. 25 s 0.20 

B2. III 

23 48.99 13.93 2.45 10.94 6.29 10.02 2.59 0.80 1.47 0.09 3.33 0.33 0.11 C02 trace 100.34 - s trace 

A2. II 

24 48. 10 15.25 2. 57 8.28 9.33 11.11 1.48 0."35 1.22 0.53 0.69 0.11 0.15 C02 0.83 100.20 s 0.20 

A2. II 

25 43.62 17.30 14.13 6.83 2.34: 1.63 3.45• 3.03 2. 93 0.30 2.75 1. 34 trace Cr203 none 99. 74 
NiO none 
BaO 0.09 

A2. II SrO trace 

26 48.85 15.83 2.50 10.79 5.82 6.20 2.79 1.31 3.77 0.27 1. 28 0.22 0.11 C02 none 99.89 
SOa 0.06 
BaO none 

A2. II SrO 0.09 

27 46.98 17.85 3.13 10.30 7.10 8.47 2.04 0.60 1. 97 1.55 0.14 0.26 C02 0.20 100.76 2.83 
CI 0.07 
s 0.10 

A3. III 

28 47.99 16.57 6.01 5.13 6.01 9.36 2.00 1.39 2.64 2.71 trace 99.81 
.. 

A3. III 

29 46.99 18.47 4.44 7.24 6.03 9.53 3.37 0.33 3.90 trace 100.30 2.901 

A3. III. 

30 46. 13 19.79 7.24 3.79 7.27 11.43 2.55 0.52 1.83 trace C02 0.29 100.84 2.877 

A3. III 

31 45.21 15.85 9.55 4. 37· 7.35 10.36 2.47 0.31- 1.36 0.47 2.14 0.17 0.89 C02 0.18 100.99 
Cl 0.04 
s 0.07 

A2. II 

32 46.85 22.62 5.12 1. 58. 2 . .01 1.25 0.80 2 .. 66 8.25 3.12 1.12 0.16 2.54 C02~ 1. 89 100.15 
NiO 0.08 
BaO 0.10 

A2. II 

33 41.60 37.20 3.21 0.30 0.02 0.23 0.07 - 13.54 0.29 3.79 0.14 0.08 C02 0.38 100.85 
BaO trace 

A2. II I 

34 46.47 16.28 3.15 8.96 6.56 7.90 3.64 0.21 3.89 0.28 1. 28 0.13 0.09 C02 1. 26 100.11 
SOa none 
F trace 

Al. I Cr20a 0.01 
BaO none 
SrO none 
Cu trace 

35 48.35 15.40 4.04 4.63 11.61 10.38 1.87 0.35 3.60 C02 0.08 100.31 

A3. III 

3 6 48.07 19.02 7.65 4.83 3.30 9.84 2.84 ·0.63 1. 69 0.43 1. 72 none 0. 21 C02 none 100.56 s 0.11 

1. I 
Cr20a 0.18 

I BaO 0.02 
SrO 0.02 

A 
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D !ABASE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

18 South Durham Mountain, G. W. Hawes. G. W. Hawes, Diabase. Not in W. T. 
Connecticut. A. J. S., IX, 

p 

p. 191, 1875. 

19 Stark's knob, E. W. Morley. H. P. Cushing, Diabase. 
Saratoga, N.Y. St. Mus. B. 169, 
New York. p. 129, 1914. 

20 Rose's mill, W. M. Thornton. Watson and Taber, Diabase. Not fresh. 
Nelson County, Va. G. S. B. III A, 
Virginia. p. 158, 1913. 

21 Tye River, W. l\L Thornton. Watson and Taber, Diabase. 
Nelson County, Va. G. S. B. III A, 
Virginia. p. 158, 1913. 

22 Roseland, W. M. 'l'hornton. Watson and Taber, Diabase. 
Nelson County, Va. G. S. B. III A, 
Virginia. p. 158, 1913. 

23 Piney River, W. M. Thornton. Watson ~nd Taber, Diabase. 
Nelson County, Va. G. S. B. III A, 
Virginia. p. 158, 1913. 

24 Cross Keys, J. W. Watson. Watson and Cline, Olivine diabase. 
Augusta County, 
Virginia. 

B. G. S. A., XXIV, 
p. 328, 1913. 

25 Boone, H. N. Stokes. A. Keith. Amygdaloid. Metamorphosed. 
Watauga County, U. S.d-. S. B. 168, In W. T., p. 437 
North c~u-ollna. p. 53, 1900. 

26 Marquette District, 
Michigan. 

G. Steiger. C. R. Van Rise, 
U. S. G. S. B. 148, 
p. 98, 1897. 

Altered greenstone. In W. T., p. 319 

27 Lighthouse Point, E. E. Ware. A. C. Lane, Diabase. At contact. 
Marquette, J. G., XII, 
Michigan. p. 89, 1904. 

28 Isle .Royale, F. F. Sharpless. A. C. Lane, Diabase. ''Relatively 
. ~bch1gan. G. S. Mich., VI (1), fresh.'' 

p. 250, 1898. Not in W. T. 

29 Isle Royale, F. P. Burrall. A. C. Lane, Melaphyre. Not in W. T. 
Michtgan. G. S. Mich., VI (1), 

pd 215, 1898. . 

30 Isle Royale, F. P. Burrall. A. C. Lane, Melaphyre. Not in W. T. 
Michtgan. G. S. Mich., VI (1), 

p. 143, 1898. 

31 St. Marys, F. K. Owitz. A. C. Lane, Diabase. MnO high? 
Michtgan. Korngr. Auvergn., 

p. 8, 1906. 

32 Penokee-Gogebic region, T. M. Chatard. C. R. Van Rise, Diabase. Altered. 
Michigan. · U. S: G. S. Mon. 19, Cf. No. 36, 

p. 357, 1892. III.5.4.4-5 .. I 

In W. T., p. 439 

33 Aurora Mine, T. M. Chatard. C. R. Van Rise, Diabase. In W. T., p. 439 
Penokee-Gogebic region, U. S. G. S. Mon. 19, 
Michigan. p. 357, 1892. 

34 Crystal Falls, H. N. Stokes. J. ~f. Clements, Metabasalt In W. T., p. 285 
Michigan. \ U. S. G. S. Mon. 35, (diabase). 

p. 103, 1899. 

35 U~er Quinnesec Falls, R. B. Riggs. G. H. Williams, Greenstone. In W. T., p. 331. 
0 . enominee River, U. S. G. S. B. 62, 

Wisconsin. p. 104, 1890. 

36 Tamarack Creek, A. W. Johnston. F. F. Grout, Diabase. Weathered red. 
Minnesota. J. G., XVIII, 

p. 644, 1910. 
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. DIABASE-Continued. 

\ 

No. Si02 . Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------ ---------- ------------
37 47.54 17.40 9.21 2.71 5.14 6.40 2.61 1.80 4.38 0.73 1. 79 0.06 0.11 C02 0.15 100. 11 2.778 s 0.04 

Al. I 
Cr20a 0. 02 
BaO 0.02 . 

38 47.22 17.17 10.21 2.47 5.00 6.58 2.70 2.15 3.73 0.54 1.96 0.15 0.12 C02 none 100.05 2.821 s none 

A1. I 
Cr20a 0.02 
BaO 0.03 

39 46.99 21.15 7.14 3.94 2.73 2.17 0.80 6.12 6.32 1.30 0.92 0.56 0.12 C02 none 100~49 s 0.14 

Al. I 
Cr20a 0. 06 
BaO none 
SrO 0.03 

40 42:35 17.24 9.90 2.69 7.01 7.47 0.93 1.48 7.13 1.57 1.84 0.14 0.15 C02 0.10 100.02 2.695 
' 

s none 
Cr20a 0.01 

Al. I BaO 0.01 I 

41 46.88 17.27 2.47 8.84 6.73 8.65 2.51 1.25 3.30 0.28 1.64 0.35 0.15 s trace 100.32 
BaO trace 

I 
A2. II 

42 50.90 16.71 0.40· 8.50 5.14 9.74 3.50 0.60 2.12 0.03 1.80 0.07 0.13 C02 0.51 100.17 
Zr02 none 

Al. I 
s none 
BaO 0.02 
SrO trace 

43 52.06 14.34 2.11 7.74 9.26 8.05 1.74 0.73 2.90 0.59 0.47 0.13 trace 100.12 

A2. II 

44 51.58 14.99 2 .. 04 8.36 6.51 8.59 . 3.08 0.31 2.67 0.34 1.05 0.24 trace 99.76 

A2. II 

45 51.28 15.05 2.42 8.01 6.07 7.08 4.43 0.12 2.96 0.39 1.33 0.13 0.25 NiO 0.10 99.62 

A2. II 

46 49.08 14.68 1.95 9.63 6.69 10.09 4.60 0.20 1.18 0.28 1.72 0.23 0.15 100.48 

A2. II 

47 54.66 15.85 1. 82· 5.12 5.64 8.75 3.46 0.47 2.48 0.25 0.67 0.15 0.18 FeS2 0.09 100.02 
NiO trace 

A2. II 
BaO 0.04 
SrO trace 

48 49.24 14.79 1.36 8.00 6.89 10.74 2.76 0.88 2.97 0.20 0.96 0.17 0.18 C02 0.90 100.08 
BaO 0.04 

A2. II 
SrO trace 

49 48.26 14.83 3.27 5.97 8.77 11.38 1.57 1.13 3.37 0.10 0.51 0.25 0.15 C02 1. 24 100.85 
BaO 0.05 

A2. II 
SrO trace 

50 45.74 5.29 0.13. 2.06 0.94 23.85 0.11 1.29 1.07 0.22 0.36 0.07 0.26 co2 18.91 100.79 
FeS2 0.49 

A2. II 
BaO trace 
SrO none 

51 46.98 14.94 5.01 4.88 6. 86 5.40 3.52 1.10 4.48 0.42 0.49 C02 5.39 99.47 2.703 

A2. II 

52 57.56 13.83 2.46 3.63 4. 67 7. 27 3. 96· 0.48 2.66 0.17 trace trace C02 3.50 100.19 s none 

A2. II 

53 I 49.80 13.93 2.24 8. 07 8. 85 7.96 2.02 0. 19 2.20 0.08 trace trace C02 4.87 100.21 

A2. II 

54 49.46 16.77 1. 98 6. 57 9.33 11.17 1.55 0.04 2.02 0.79 none trace C02 0. 27 99.95 
NiO trace 

A2. II 
s none 

55 49.07 10.60 12.03 6.57 4.68 8. 58. 2.56 1. 76 1. 70 C02 1.65 99.20 3.020 

B 3. IV 

·o 
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DIABASE-Continued. 

No. Locality. Analyst. - Reference. Rock name. Remarks. 

37 Pine County, F. F. Grout. F. F. Grout1 Diabase. Altered. 
Minnesota. J. G., XVIII, . p. 647, 1910 . 

38 Pine County, F. 1F. Grout. F. F. Grout, Diabase. Altered. 
Minnesota. J. G., XVIII, 

p. 647, 1910. 

39 Tamarack Creek, A. W. Johnston. F. F. Grout, Diabase. Weathered 
Minnesota. J .. G.~ XVIII, green. 

p. 644, 1?10. 

40 Pi!le County, F. F. Grout. F. F. Grout, Diabase. Altered. 
Minnesota. J. G., XVIII,. 

p. 647, 1910 . 

41 Mount Devon, W. F. Hillebrand. . A. Johannsen, Devonite Groundmass 
Missouri. U.S. G. S. B. 419, (diabase only (A. J.). 

p. ·iO, 1910. porphyrite). Cf. p. 533 .. 

42 Riddles quadrangle, 
Oregon. 

G. Steiger. G. F. Kay, 
V- S. G. S. B. 419, 

Diabase greenstone. 

p. 167, 1910. 

43 .Mitche11 Canyon, W. I:i:. Melville. W. H. Melville, Diabase. In W. T., p. 333. 
Mount Diablo, B. G. S. A., II, 
California. p. 412, 1891. 

.. 
W. H. ·Melville. 44 Mitcheil Canyon, W. H. Melville, Diabase. In W. T., p. 327. 

Mount Diablo, B. G. S. A., II, 
I California. p. 412, 1891. 

45 Sulphur Bank, W. H. Melville. G. F. Becker, Pseudodiabase. In W. T., p. 327. 
California. U.S. G. S. Mon. 13, 

p. 99, 1888. 
: \·. 

46 Mount St. Helena, W. H. Melville. G. F. Becker, Pseudodiabase. In W. T., p. 327. 
California. u. s. G. s. Mon. 13, 

p. 98, 1888. 

47 Butte County, W. F. Hillebrand. H. W. Turner, Diabase tuff. In W. T., p. 439. 
California. U. S. G. S. A. R. 14, II, 

p. 473, 1894. 

48 Jackson, W. F. Hillebrand. H. W. Turner, M:elaphyre tuff. In W. T., p. 445. 
Amador County, U. S. G. S. A. R. 14, II, 
California. p. 473, 1894. 

49 Browns Valiey, W. F. Hillebrand. W. Lindgren, Diabase porphyrite. In W. T., p. 333. 
Yuba County, U. S. G. S. B. 148, 
California. p. 228, 1897. 

50 North Station 1\fi!le, W. F. Hillebrand. W. Lindgren, · Diabase. Altered wall 
Nevada County, U. S. G. S. A. R. 17, II, rock. 
California. p. 149, 1896. In W. T., p. 439. 

51 1\fiahuatlan; A. Rohrig. H. Lenk, Olivine In W. T·., p. 439,. 
Oaxaca,. Btr. G. 1\fex., II, diabase. 
Mexico: p. 123, 1899. 

52 Camans, J. B. Harrison. J. B. Harrison,· Diabase. Altered. 
Barama River, Rep. G. N. W. Dist., In W. T., p."245 
British Guiana; p. 12, 1898. 

53 Oamans, J. B. Harrison. J. B. Harrison, Diabase. Altered. 
13arama River, Rep. G. N. W. Dlst., In W. T., p. 439 
British Guiana. p. 12, 1898. 

54 Barama District, J. B. Harrison. J. B. Harrison, Diabase. ·Altered. 
British Guiana. Rep. G. N. W. Dist., In W. T., p. 335. 

p. 6, 1898. 

55 Ri'o de Janeiro, F. Quincke. E. 0. Hovey, Diabase. In W. T., p. 311. 
Brazil. T. M. P.M., XIII, 

p. 216, 1892. 
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DIABASE-Continued. -
No. Si02 Al203 F~03 FeO MgO CaO N~O ~0 :s;2o+ H20- Ti02 P20s MnO Inclusive. Sum. Sp. gr., 

------------------- -------
56 44.07 12.15 9.99 12.34 1.45 6.06 4.54 1.87 3.87 0.73 2.00 0.38 trace 99.45 

A2. II 

57 48.63 !12.49 11. 72 9. 08 2.37 8. 75 2.46 0.64 0. 80 0.79 2.20 0.77 trace 100. 70 

A2. II 

5G 48.38 10.42 12.11 4.99 3.53 7.98 4.74 1.50 1.97 0.96 2.58 1. 04 trace 100.20 

A2. II 

59 51.eC) 16.43 1.20 10.64 5.76 4. 13 3.81 0.85 3.89 1.47 0.39 100.37 

A3.m 

60 48.02 13.03 2. 11 9.99 4.21 9.77 2. 17 0.49 4.27 1.05 3.36 0.40 SO a trace 100. 16 
F 0.06 

A2.II 
FeS2 1.24 

61 51.31 12.67 0.54 7.99 2.19 8. 17 5.21 0.54 2.31 0.04 1.92 0.90 0.45 C02 6.15 100.86 
FeS2 0.30 

A1. I - Fe1Ss 0.17 
NiO trace 
BaO none 
SrO none 

6 2 42.36 14.09 2.17 10.48 5.70 10.05 3.26 0.80 2.92 0.12 4.95 1.02 0.28 C02 1. 73 100.02 
Cl trace 
s none 

2.11 NiO 0.09 A 
BaO none 

6 3 49.80 17.77 2.29 8.75 5.67 8.85 1.48 0.48 2.62 1.04 1.56 trace trace 100.31 2.932 

A 3.m 

64 62.29 12.27 1.29 8.65 2.45 3.29 0.23 2.66 1.65 1.13 0.32 0.27 COt 4.34 100.84 2.648 

A 2. II 

65 58.47 16.11 0.85 6.90 1.58 0.94 4.34 5.18 2.08 0.43 1.18 0.46 C02 1.34 100.31 
Cl 0.07 

1. I 
FeS2 0.03 
NiO none A 
BaO 0.08 

\ Li20 none 

66 46.73 18.73 none 10.14 3.56 8.62 3.54 0.88 3.31 0.35 2.74 0.37 0.37 C02 0.58 99.97 
FeS2 0.05 
NiO none 

1. I BaO none A 

67 39.28 12.14 2.80 7.52 3.66 12.82 4.5~ 0.08 2.77 0.19 3.53 0.57 0.37 C02 10.06 100.36 
Cl 0. 01 
NiO ·none 

A 1. I BaO none 
LhP trace 

68 50.75 12.15 9.26 0.15 6.22 6.31 0.55 7.03 1.78 1.46 0.43 C02 3. 76 99.85 

A 2. II 

69 39.20 18.80 8.62 5.00 10.04 9.70 1.88 0.17 4.53 "0.10 100.24 

A 3.m 

70 47.56 14.27 1.63 6.80 4.90 10.95 4.61 0.27 2.65 0.42 2.40 0. 19 0.30 C02 2.95 100.25 
FeS2 0. 05 

1. I 
Fe1Sa o. 22 
NiO 0. 08 A 
BaO none 

71 47.19 13.96 3.39 9.01 7.10 8.08 4. 50 0.70 2.56 0.12 2.09 0.56 0.47 C02 0. 79 100.73 
FeS2 0.11 
NiO 0.04 

A 1. I BaO 0.06 
Li20 trace 

, 

~ 48.58 i4.58 1.89 7.65 6.36 9.80 4.02 0.43 2.93 0.68 1.77 0. 19 0.46 C02 1.00. 100.63 
FeS2 0. 26 7 
NiO 0.03 

A 1. I BaO none 
LhO none 
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56 Tagarnassu, 
Serra des Parecis, 

M. Goldschlag. M. Goldschlag, 
In. Diss. Jena, 

Proterobase. 

Matto Grosso, 
Braz.il.v 

p. 27, 1913. 

57 Cerro Domingo, M. Goldschlag. M. Goldschlag, Olivine Not fresh. 
Sierra Vllla Rica, In. Diss. J ena, diabase. 
Paraguay. p. 31, 1913. 

58 BsKeranza, M. Goldschlag. M. Goldschlag, Olivine Not fresh. 
io Estrella, In Diss . .T ena, diabase. 

Plu·aguay. p. 33, 1913. 

59 Carihber Glen, G. S. Blake. J. D. Falconer, Diabase. Margin of sill. 
Linlithgow, Tr. G. Soc. Edin., XLV, 
Scotland. p. 147, 1908. 

60 Kettlestoun, G. S. Blake. J.D. Falconer, Diabase. 
Linlithgow, Tr. R. Soc. Edin., XLV, 
Scotland. p. 147, 1908. 

61 Takallich, E~ G. Radley. .T. S. Flett, Diabase . 
rgyll, G. S. Scot. Mem. Sh. 27-29, 

Scotland. p. 87, 1911. 

62 Ardifuar, E. G. Radley. J. S. Flett, Diabase. 
Crinanboch, G. S. Scot. Mem., Sh. 36, 
Argyll, p. 55, 1909. 

' Scotland. 

63 Anchinstn.rry, D.P. Macdonald. G. W. Tyrrell, Diabase. 
Kilsyth, G. Mag. (V), VI, 
Dum barton, p. 361, ~909. 
Scotland. 

64 Whinsill, A. M. Finlayson. A. M. Finlayson, Diabase. Altered. 
England. Q. J. G. S., LXVI, Cf. No. 55, 

p. 304, 1910. 111.5 .. 3.4. 

65 Trusham station, E. G. Radley.· J. S. Flett, Albite diabase. 
n. Newton Abbott, G. S. Eng. Mem., Sh. 339, 
Devonshire, p. 62, 1913. 
England. 

66 'J.'eign, E. G. Radley. Dewey and Flett, Albite diabase. 
Devonshire, G. Ma.g. (V), VIII, 
England. p. 208, 1911. 

67 ChiJ?le~ Quarry, E. G. Radley. J. S. Flett, Spilite. .. 

BLekm~n, G.··S. Eng. Mem., Sh. 339, 
Devons · e, p. 56, 1913. 
England. 

68 Spencecombe, J. G. Wilson. J. J. H. Teall, Trap. 
Exeter, G. S. Eng. Mem., Sh. 325, 
E~gland. p. 80, 1902. 

69 Amlwch, J. 0. Hughes. A. Harker, Diabase. 
Ar~lesey, Rep. B. A. A. S., 
W es. 1912, p. (4). 

70 Tregedden, E. G. Radley. 
Cornwall. 

Dewey and Flett, Spilite. 
G. Mag. (V), VIII, 
p. 206, 1911. 

71 Cartuther, W. Pollard. J. S. Flett, Proterobase. Minver.ite 
Cornwall. G. S. Eng. Mem., Sh. 348, (hornblende 

p. 100, 1907. !fcrite), in 
. Dewey, 

G. S. ~ng. 
Sh. 337, p. 65, 
1911. 

172 Mullion Island, W. Pollard. · Flett and Hill. Spil.i.te. 
Cornwall. G. S. Eng. Mem., Sh. 359, 

p. 185, 1912. 
I I 
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---- ----------------

73 40.55 16.65 1.13 9.46 5.20 6.06 4.76 0.27 3.89 0.27 2.95 0.73 0.20 C02 7.85 100. 14 
Cl none 

Al. I 
s 0.10 
NiO 0.07 
BaO none 
SrO none 

74 44.93 16.27 13.37 n. d. 6.40 1. 84 2.03 0.84 12.55 1.34 0.28 99.85 2.592 

A3. III 

75 I 43.56 14. 58 3.84 7.00 ~.95 10.78 1. 86 1.02 3.85 1. 03 0.39 C02 1. 93 99.79 2.923 

A2. II 

76 48.50 17. 20 0.40 9.23 8. 22 3.19 4.08 0.49 6.20 3.46 100.97 

B3. IV 

77 45. 80 15. 10 9.44 2.34 3.92 7.70 4.33 1.38 5.00 3. 12 C02 1. 60 99.73 

A3. III 

78 47. 59 18.73 5.12 7. 65 5. 92 8.86 2. 11 1. 00 1. 21 1. 19 trace C02 0.57 099.95 3.024 

A3. III 

79 56.33 16. 25 1. 22 3.46 4. 89 6. 92 6.26 0.39 0. 80 0.15 1. 76 0.96 0 . .13 s trace 99.52 
BaO none . 

A 2. II 

8 0 50.29 16.00 2.14 8.36 5. 92 10. 22 3.24 0.62 1.52 1. 35 0.18 0;27 100.11 

A 2. II ' 

8 1 49.68 16.40 0 3.46 7.50 6.20 10. 14 3.09 1. 12 1. 52 0.70 0.09 0.32 0100.13 

A 2. II 

8 2 47. 18 ~5. 76 6.11 5.38 7.88 9.18 3.09 0.44 3.89 
I 

0.59 0.56 99.96 

A 2.' II 

3 46.19 15.29 1.27 10.90 6. 76 8.53 2.45 0.38 3.70 1.51 0.13 0.19 C02 1. 91 100.70 2.91 
Fe82 1.54 8 

A 2. II 

4 45.27 14.69 2.31 11.02 8.18 9.47 2. 19 0.76 3.18 1.47 0.13 0.19 C02 1. 68 100.80 
FeS2 0.26 8 

A 2. II 

8 5 41.08 14.28 15. 62 7.16 6.95 G.75 1. 22 0.76 4.84 0.89 0.83 P9.38 2.896 

B 2. III 
I 

6 5E._Q4 13.83 2. 19 7.39 4. 78 7.08 5.90 0.36 ° 0. 77 1.15 0.08 0.20 C02 1. 28 100.06 2.90 s 0.01 8 

A 2. II 

8 7 51.05 12.68 10. 23 3.89 8.30 6.83 2.96 1. 06 0.33 1. 22 0.13 0.35 100.03 

A 2. II 

8 8 49. 70 19.31 non~ 8.93 8.13 12.27 1.17 0.14 0.95 100.60 

A 3~ III 

8 9 49.03 16.20 5.28 ' 4.69 16.90 4.35 1.19 0.62 0.61 0.80 none 0.15 99.82 

A 2. II 

9 0 46.52 16.11 11. 76 6.31 5.45 9. 790 2.20 1.83 100.38 

A 3. III 

1 54. 023 14.37 2.26 4.76 7.71 7.00 2.56 3.30 1. 79 0.89 0.48 C02 0.59 100.09 2. 779 
SOa 0.15 9 

A 2. II 

I 0 
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' 73 Devonport, W. Pollard. J. S. Flett, Spilite. 
England. G. S. Eng. Mem~, Sh. 348, 

p. 97, 1907. 0· 

74 Fo1t Regent, P. Holland. Holland and Dickson, Diabase. Not in W. T. 
St. Heller, Pr. Liv. G. Soc., VII, 
Jersey, p. 114, 1897. 
Channel Islands. 

75 Fort Regent, P. Holland. Holland and Dickson, Diabase: Not in W. T. 
St. Helier, Pr. Liv. G. Soc., VII, 
Jersey, p. 114, 1897. 
Channel Islands. I 

76 Poyet, · Pisani. A. Michel-Levy, Ortho-
Lyonnais, C. R., CLVI, albitophyr3. 
France. p. 718, 1913. 

77 'l'ranchee Proia, Pisani. A. Michel-Levy, M:elaphyre. 
Esterel, B. Sv. Ct. G. Fr., XXI, 
1;--rance. No. 130, 

p. 41, 1912. 

78 Mount Hellwald, H. Backlund. H. Backlund, Diabase. 
Spitzbergen. Ref. N.J., II, 

p. 243, 1911. . 

79 Vastra Varnsingen, N. Sahlbom. J. E. Sobral, Varnsingite Not fresh. 
Nordingra, G. Nord. Reg., (diabase 
Sweden. p. 171, 1913. pegmatite). 

80 Ordeksdammen, A. Grabe. H. Johansson, Amphibolite 
Granges berg, G. F. F., XXXII, (altered 
Sweden. p. 314, 1910. diabase). 

81 Ormbergstjarn, A. Grabe. H. Johansson, Amphibolite 
Griingesberg, G. F. F., XXXII, ~ltered 
Sweden. p. 314, 1910. abase). 

8~ · Stadsberg, H. Santesson. A. G. Hogbom, Olivine Not in W. T. 
Ragunda Massif, Afh. Sv. G. Und., No. 182, melaphyre. 
J emtland, Sweden. p. 45, 1899. 

83 Rackelberget, G. Nyblom. H. J. Sjogren, Diabase. 
Sal a, G. F. F., XXXII, 
Sweden. p. 1373, 1910. 

84 Sal a, G. Nyblom. H. J: Sjogren, Diabase. 
Sweden. G. F. F., XXXII, 

p. 1373, 1910. 

85 Silfberg, 0. Larsson. M. Weibull, 1\felaphyre. Not in W. T. 
Dalarue, Lund. Un. Ar. Sk., XXXIII 
Sweden. (2), No.4, p.12, 1897. 

86 Kurravaara, G. Nyblom. A. Lundholm, Soda greenstone. 
Kiruna District, G. F. F., XXXII, 
Lapland. p. 787, 1910. 

87 Kemi, N. Sahlbom. V. Hackman, Uralite diabase. 
Finla,nd. B. C. G. Fin., No. 15, 

p. 61, 1905. 

88 lm/iilaks, 1~'- H. Berghell. V. Hackman, Diabase. , Altered to 
inland. B. C. G. Fin., No. 15, hornblende 

p. 65, 1905. schist. 

89 Herajarvi, N. Sahlbom. V. Hackman, Uralite diabase. CaO and 1\fgO 
Juuka, B. C. G. Fin., No. 15, interchanged 
Finland. p. 68, 1905. 

? 

90 Kantua, Not stated. H.Gyllin~ Diabase. In W. T., p. 335. 
Eura, Fin. G. nd., Bl. 12, 
Finland. p. 55, 1888. 

91 Soterbu~, Bottcher. K. A. Lossen, Olivine In W. T., p. 269. 
Nahe istrict, Jb. Pr. G. L.-A., X, weiselberglte. 
Rheinland. . 309 1892. p 
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----------------------
92 52.49 15.91 8.01 0.55 5.01 5.69 3.09 2.66 4.46 0.99 0.37 C02 0.01 100.30 2.622 

SOa 0.08 

A2. II 
Org. 0.98 

93 44.05 13.97 9.08 4.36 4.91 11. 64 3.35 1.06 1. 80 0.95 1.36 none C02 3. 85 100.57 
SOa 0.19 

A2. II 

94 42.15 14.04 2.94 ·11. 09 4.28 10.39 1. 50 0.58 3.09 0.85 1.88 0.31 C02 5.89 99.53 2.80 
SOa o. 54 

A2. II 

95 41.79 16. 29' 9.92 .3.25 6.55 7.97 1.06 1.63 5.07 4.08 1.80 0. 74 C02 0.18 100.55 2. 77 
SOa 0.22 

" A2. II I 

96 50.88 15.40 1.23 3.84 5.31 5.84" 3.03 3.31 2.00 0.30 0.52 0.16 C02 8. 46 100.33 
SO a 0.05 

A2. II 

97 47.05 11.87 4.40 6.26 8.88 8. 77 2.68 1.08 4.97 1.37 1.92 1. 17 100.42 

A2. II I 

98 45.45 12.98 3.04 7.03 9.99 9.05 1. 32 1. 52 5.14 1. 45 2. 23 0.40 C02 o. 24 99.86 
SOa 0.02 

I 

A2. II 

99 61.03 21.41 4.81 1.47 0.56 2.54 4.44 2.20 1. 04 0.16 99.99 

A3. III 

100 51.82 11.66 4.39 5.46 7.02 12.65 3.38 0.32 1.25 0.44 C02 1. 01 100.72 3.008 s 0.32 

A 3. III 

1 01 44.82 18.72 4.01 10.24 7.64 '7. 55 3.49 0.74 1.75 0.93 C02 0.63 100.43 

A 3. III 

02 58.69 16.55 2.69 3.59" 3.65 7. 72 2.85 0.11 0.46 0.42 1.62 0. 69 C02 0.61 99.91 2.83 
SOa 0.26 1 

A2. II 

03 45.69 17.55 1.88 7.88 5.46 8.61 1.95 0.49 2.22 0.33 1.98 1.61 C02 3. 66 99.91 2.80 
SOa 0.60 1 

A 2. II 

04 43.98 15.25 2.52 9.63 8.39 9.16 1.84 0.42 3.55 0.28 1.81 2.25 C02 0.20 99.91 2.96 
SOa. O. 63 1 

A 2. II 

05 41.08 16.77 1. 80 11.04 4.85 9.42 2.13 0.73 2.25 0.23 2.57 0.29 C02 6.57 100.26 2.81 
SOa 0.53 1 

A 2. II 

06' 47.33 14.76 . 0. 91 10.06 8. 71 9.11 2.43 0.58 3.20 1. 92 1. 26 0.04 o. 05 C02 0.24 100.60 2.792 s trace 1 

A 2. II 

1 07 47.27 14.12 4.68 7.94 7.44 5.68 3.82 1. 21. 3.86 0.95 1. 81 0.16 0.60 C02 1.10 100.64 2.80 

A 2. II 

1 08 42.48 16.52 3.94 8.19 5.61 11.46 2.43 1.19 2.80 1.07. 1. 74 ·0.21 co2 3.30 100.93 2.84 

A2.II 

1 09 50.21 16.72 4.19 5.01 6.69 7.73 2.50 2.53 3.16 0.64 0.37 co2 0.13 99.98 2.777 
SO a trace 

A 2. n 

10 46.02 18.03 7.17 2.78 4.83 8.68 3.31 1. 33 3.22 0.95 0.35 C02 2.90 99.57 2.G92 
SOa trace 1 

A 2. II 

1 11 45.83 15.43 3.04 7.96 6;19 5.92 2.32 2.19 3.67 1. 61 0.29 co2 3.95 99.10 2.756 

B 2.111 



SUPERIOR ANALYSES OF ALTERED ROCKS AND TUFFS. 877 

DIABASE-Continued. 

No. Locality. Analyst. Reference~ Rock name. Remarks. 

92 So tern, Barwald. K. A. Lossen, Olivine In W. T., p. 445. 
· Nahethal, Jb. Pr. G. L.-A., X, melaphyre. 

Rheinland. p. 309, 1892 .. 

93 N ied erscheld, Not stated. R. Brauns, Diabase. 
Rheinland. N.J. B. B., XXI, 

p. 311, 1906. 

94 Trigensteiner Not stated. H.. Brauns, Di_abase. 
Schulde, N.J. B. B., XXI, 
Rheinland. p. 312, 1906. 

95 Oberscheld, Not stated. R. Brauns, Variolite. 0 

Rheinland. N.J. B. B., XXI, 
p. 311, 1906. 

96 Kreigsfeld; Not stated. H. Schopp, Melaphyre. 
Hesse. Erl. G. Kt. Res., 

Bl. Fursfelcl, p. 41, 1913. 

97 Annerocl, K. Hoffmann. W. Schottler, Trap. Rich in chaba 
Giessen, 

' 
Abh. G. L.-A. Darm., IV zite. 

Hesse. (3), p. 466, 1908. 

98 Allertshausen, :k. M. Jene. W. Schottler, Trap. Rich in chaba 
Giessen, Abh. G. L.-A. Darm., IV zite. 
Hesse. (3), p. 466, 1908. 

99 Hu ppertshain, L. Milch. L. Milch, Diabase. Much altered. 
Taunus Mountains. Z. D. G. G., XLI, In W. T., p. 443 

p. 432, 1889. 

100 H.auenthal, L. Milch. L. Milch. Diabase. 
Taunus Mountains. Z. D. G. G., XLI, 

p. 430, 1889. 

101 Hauenthal, L. Milch. , L. Milch, Diabase. Pressed zone. 
Ta.unus Mountains. Z. D. G. G., XLI, C' 

p. 430, 1889. 

102 Steinperf, G. Butzbach. H.. Brauns, Diabase. 
Hesse-Nassau. N.J. B: B., XXVIII, 

p. 401, 1909. 

103 Sechshelclen, G. Butzbach. R. Brauns, Diabase 
Hesse-Nassau. N.J. B. B., XXVII, porphyrite. 

p. 290, 1909. 

104 Manclerbacher G. Butzbach. R. Brauns, Mica 
Lohren, N.J. B. B., X.a.VII, diabase. 
Hesse-Nassau. p. 284, 1909. 

105 Haiger, G. Butzbach. R. Brauns, Diabase. 
Sch l eierbercr N.J. B. B., XA.""VII, 
Hesse-N ass:~. p. 291,_)909. 

106 Radersberg, E. Reuning. E. Reunin1J Diabase. 
n. Herborn, N.J. B ... , XXIV, 
Hesse-Nassau. p. 425, 1907. 

"' 107 Hartenrod F. Heineck. F. Reineck, Diabase. 
· · n. Herb~rn, N.J. B. B., XVII, 

Hesse-Nassau. p. llO, 1903. 
I 

108 Hartenrod, F. Heineck. F. Reineck, Diabase. 
n. I-Ierborn, N.J. B. B., XVII, 
Hesse-Nassau. p. 137, 1903. 

109 Querenbergl G. F. Steffen. H. Loretz, Mela.phyre. In W .. T., p. 271 
n. Giesshiibl, Jb. Pr. G. L.-A., IX, 
Thuringerwald. p. 306, 1889. 

110 Sommerberg, G. F. Steffen. H. Loretz, Melaphyre. In W. T., p. 447 
Thuringerwald. Jb. Pr. G. IJ.-A., IX, 

p. 306, 1889. 

111 Thalexweiler, 
Prussia. 

Not stated. Weiss and Grebe, 
Erl. G. Kt. Pr., Bl. Lebach, 
p. 38, 1889. 

Diabase. In W. T., p. 443 
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--------------------

112 45.81 14.92 1. 99 6.52 7.62 9.32 4.54 0.31 4.+1 0. 70 0.11 C02 a.ss 99.89 2.814 

A2. II 

113 56.03 19.74 2.40 4.07 1.49 8.17 3.16 2.09 0.90 1. 51 0.22 0.17 C02 0.61 100.56 
'' LI20 trace 

A2.II 

114 55.87 19.81 1. 70 3.42 5.04 4.62· 2.77 1. 91 2.01 2.21 C02 1.11 100.47" 

A3. III 

115 " 52.45 17.57 1.17 4.82 4.84 11.76 2.29 1.40 1. 23 0.72 0.15 0.10 C02 1.92 100.42 

A2. II 

116. 50.76 16.68 5.84 1. 69 1. 72 10.48 3.27 3.12 1.18 1. 64 0.15 0.36 C02 4.02 100.91 2.73 

A2. II [l 

117 50.15' 15.02 5.17 5.17 6.90 8.25 2.59 1. 33 4.08 0.33 0.26 C02 0.32 99.66 2.753 
SOa 0.09 

A2. II 

118 50.08 18.30 0.91 6.66 3.71 3:77 1.14 5.63 6.17 1. 07 0.10 0.16 C02 2.32 100.02 

A2. II 

119 45.48 17.96 1.48 5.54 4.20 10.74 3.64 2.20 1. 58 1. 32 0.40 0.22 C02 6.02 100.78 

A2. II 

120 47.32 16.42 7.76 5.95 5.83 9.52 3.31 1. 23 2.10 trace trace 0.28 s 0.11 99.83 2.916 

A3. III 

121 46.21 15.23 9.97 4.42 5.94 9.43 4.52 1.18 2.74 trace trace 0.21 s trace 100.04 2.954 
I BaO trace 

A3. III 
SrO . 0.11 

122 45.29 13.67 12.91 8.12 5.66 5.41 5.18 1. 57 2.39 trace 0.22 As20a 0.07 100.80 2.939 
SrO 0.31 

A3. III 

123 43.79 19.50 4.97 6.48 8.06 8.34 2.28 0.78 1. 56 2.37 0.68 C02 1.19 100.00 

A2. II 

124 52.23 17.40 1. 90 5.40 6.50 2.86 4.30 1. 85 5.58 1.19 0.31 C02 o. 75 100.46 2.637 
SO a 0.10 

A2. II 
c 0.09 

125 48.27 17.13 1. 85 4.89 3.06 9.77 3.06 2.42 1. 59 0.99 0.19 C02 
SOa 

6.90 
0.09 

100.21 2.733 

A2. II 

126 49.03 12.63 3.68 10 .. 94 1. 64 7.76 2.33 2.40 3.42 2.06 0.54 C02 3.45 100.39 2.82 

A2. II 

" I 

127 48.50 14.39 2.13 10.91 6.54 8.71 0 3.18 0.58 3.95 1. 74 0.22 C02 0.15 101.00 

B2.'III 

128 48.47 15.51 2.52 8.46 3.83 6.36 6.26 0.44 4.38 2.05 0.23 C02 1.29 100.11 2.723 
SOa 0.31 

A2. II 

129 48.28 15.53 2.50 9.01 3.·80 6.07 6.10 0.82 4.51 1. 88 0.32 C02 1.15 100.27 2.725 
SOa 0.31 

A2. II 

130 47.88 14.77 3.01 8.32 5.99 7.68 5.51 0.32 3.88 1. 92 0.24 C02 0.62 100.44 2.807 
SOa 0.30 

A2. II 

131 44.69 16.27 ~.16 7.16 5.00 8.98 4.65 1. 30 3.86 1. 91 O.J.8 C02 3.47 . 100.01 2.774 
BOa 0.38 

A2. II 
I 
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DIABASE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

112 Blatt Al1endorf, 
Prussia. 

Not stated. F. Beyschlag, 
Erl. G. Kt. Pr., Bl. Allendorf, 

DiabaSe. In W. T., p. 443. 

p. 11, 1886. 

113 Albessen, A. Schwager. M. Schuster, Bas~ltic 
Blatt Kusel, Erl. G. Kt. Bay., XX, melaphyre. 
Bavaria. . 'p. 25, 1910. 

114 Kreimbach, A. Schwager.· M. Schuster. Thole\ritic 
Blatt Kusel, Erl. G. Kt. Bay., XX, diabase. 
Bavaria. p. 23, 1910. 

115 Relsbera, A. Schwager. M. Schuster, Tholeyitic 
Blatt J(usel, Erl. G. Kt. Bay., XX, diabase. 
,Bavaria. p. 23, 1910. 

116 Schallodenbach, A. Schwager. M. Schuster, Melaphyre. 
Rheinpfalz, Geog. Jhft., XXVI, 
Bttvana. p. 256, 1914. 

117 Horingen, •;. K. Kli.iss. A. Le}Pla, Melaphyre.· In W. T., p. 323. 
Pf1UZ. Jb. r. G. L.-A., XIV, 

. p. 150, 1894. 

118 Albessen, A. Schwager. M. Schuster, Basaltic 
Blatt Kusel, Erl. G. Kt. Bay., XX, melaphyre. 
Bavaria. p. 25, 1910. 

'119 Porrbach, A. Schwager. M. Schuster, Melaphyre. 
·Blatt Kusel, Erl. G. Kt. Bay., XX, 
Bavaria. p. 39, 1910. 

120 Neubau, Del ere. Delere, Proterobase. Osann, II, 
Fichtelgebirge. . In. Diss. Erl., 1895. p. 168. 

121 Ochsenkopf, Del ere. Del ere, Protero base. Epidotized. 
Fichtelgebirge. In. Diss. Erl., 1895. Osann, II, 

p.168. 

122 Ha1Ierstein, Del ere. Del ere, Proterobase. Osann, II, 
Kirchenlaunitz, In. Diss. Erl., 1~95. p. 168. 
Fiehtelgebi..rge. 

123 Wartleite, E. Riman. E. Riman, Diabase. 
near Koditz, N.J. B. B., XXIII, 
Fichtelgebirge. p. 24, 1907. 

124 Pfeffelbach, Hesse. K. A. Lossen, Diabase. In W. T., p. 265. 
nenr St. Wendel, Jb. Pr. G. L.-A., X, 
Hm·z. p. 316, 1892. 

125 Osterbrucken, Fischer. K. A. Lossen, Melaphyre. In W. T., p. 445. 
near St. Wendel, Jb. Pr. G. L.-A., X, 
Harz. p. 280, 1892. 

126 Garkcnhold · K. Bottcher. K. A. Lossen, Hysterobase. In W. T.,,p. 443. 
IUibelan , Z. D. G. G., XL, 
Hm·z. p. 204, 1888. 

127 Hi.ittcnrode, Not stated. 0. H. Erdmannsdoerfer, Diabase. 
Harz. I N.J. Cb., 

p. 40, 1909. 

128 Rauhe Schacht, Haefke. 0. H. Erdmannsdoerfer, Analcite diabase. 
Bruchberg, Z. D. G. G., LIX, 
Harz. p. 18, 1907. 

129 Rn uho Schacht, Kli.iss. 0. H. Erdmannsdoerfer, Analcite diabase. 
Brucliberg, Jb. Pr. G. L.-A., XXIX, 
Hn.rz. p. 20, 1909. 

'130 Kleine 1\follnthal, Haefke. 0. H. Erdmannsdoerfer, Analcite diabase. 
Bruchberg, Jb. Pr. G. L.-A., XXIX, 
Harz. p. 20, 1909. 

131 Kleine Mollnthal, Kli.iss. 0. H. Erdmannsdoerfer, Arfvedsonite 
Bruch berg, Jb. Pr. G. L.-A., XXIX, diabase. 
Harr.. p. 20, 1909. 
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DIABASE-Continued. 

No. Si02 A120 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. s~.gr. 

----------------------
132 47.42 15.06 3.36 8.20 6.19 9:58 3.82 0.71 3.61 0.71 0.24 0.58 CO a 0.57 10Q.54 2.899 

BOa 0.22 

A2. II 

• 
133 46. 13 18.13 1.97 8.39 7.01 5.87 3.28 1.73 4.91 2. 10 0.25 C02 0.60 100.50 

BOa 0.13 

A2. II 

134 46.l6 17.96 1.84 9~08 6.75 4.21 2.85 1. 82 5.65 . 2.07 0.35 C02 1. 25 100.19 
B 0.20 

A2.1I 

135 44.70 14.12 0.97 8.85 6.07 10.20 2. 34 0.14 4.79 1.71 0. 15 C02 5.50 99.86 2.84 

A2.II c 

136 43.50 14.08 6.86 7.54 6.80 10.07 3.38 1.50 3.83 0.15 0.47 C02 1. 88 100.38 2.907 
BOa 0.47 

A2.1I 
I 

137 42.78 14.13 3.31 10.97 6.85 3.63 2.37· 3.46 5.75 3.21 1.44 C02 1. 85 100.19 
BOa 0.44 

A2. II 

138 50.89 14. 11 7.42 5.33 . 5.16 10.36 3.31 0.92 3.27 100.77 

A.4. IV 

139 44.41 12.43 8.76 5.81 12. 19 7.43 2.83 1.16 5.37 100.36 

A4. IV 

140 46.10 17.77 3.97 9.84 7:32 6.35 4.00 0.61 2.42 1.01 99.39 

A3.m 

141 45.02 18.42 4.86 8.35 7.19 8.24 4.67 0.38 2.61 0. 94 100.68 

A3.m 

142 43.92 12.53 2.50 9.60 13.26 8.·50 2.33 1.49 2.27 1.45 0.33 0.20 C02 1. 77 100.15. 

A2. II ' 
143 58.04 15.31 3.62 5.16 1. 90 4.14 3.61 ·2. 95 4.09 0.72 0.56 BOa 0.22 100.32 2.683 

A2. II 

144 54.47 17.22 7.61 0.14 1. 63 4.46 4.25 4. 17 . 2.10 .:trace 0.51 C02 2.30 99.38 
BOa 0.52 

B3.·IV t 

145 49.53 18~82 6. 75 4.04 2.67 6.84 4. 17 2.52 2.84 trace 0.86 C02 0.32 99.80 
BOa 0.44 

A~.m 

146 48.39 13.43 9. 19 4.65 4.26 12.83 3.23 0.99 2.98 0.35 trace B trace 100.30 

A3. III 

147 46.95 17.40 6.11 3.99 5.34 7.25 4.26 1.18 5.00 2.33 99.81 

A3. III 

148 50.86 14.32 15.03 6. 77 5.93 9.44 3.49 1.18 2.80 trace 0.62 0.14 B 0.05 100.69 

A3. III 

149 . 45.44 12.79 8.82 5.24 3.24 7.05 3.46 7.79 4.08 0.95 0.65 99.51 

A3.ill 

150 57.86 13.08 6. 76 0.93 3.41 1.24 2.63 8.93 2.22 1. 09 1.58 0.38 0.41 F 0.05 100.37 
) 

A2. II 

151 52.00 14.08 8.40 1.09 3.91 9.61 3.83 2.58 0.42. 0.91 2.01 0.49 0.72 C02 trace 100.23 F· 0.18 

A2. II 
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No. Locality. Analyst. Reference. Rock name. Remarks. 
I ---

132 Haselthal, Eyme. 0. H. Erdmann~doerfer,· Diabase. 
Bruchberg, XXIX, p. 20, 1909. 
Harz. 

133 Braunesumpfthal, Not stated. 0. H. Erdmannsdoerfer, Diabase 
Harz. N.J. Cb., · porphyrite. 

1909, p. 40. 

134 Near Wendefurth, Not stated. 0. :8:. Erdmannsdoerf~r, Diabase 
Harz. N.J. Cb., porphyrite. 

1909, p. 40. 

135 Wendefurth, K. Gremse. K. A. Lossen, Leucophyre. In W~ T., p. 443. 
Harz. Jb. Pr. G. L.-A., X, 

P• 266, 1892. 

136 Osteroder Rindesthal, Eyme. 0. H. Erdmannsdoerfer, Olivine diabase. 
Bruch berg, Jb. Pr. G. L.-A., XXIX, 
Harz. 1?· 20, 1909. 

137 Schiefer berg, Not stated. 0. H. Erdmannsdoerfer, Diabase 
near N:euwerk, N.J. Cb., mandelstein. 
Harz. 1909, p. 40. 

138 Pausa, A. Uhlemann. A. Uhlemann, Diabase. 
Vogtlaud, T. M. P.M., XXVIII, 
Saxony. p. 426, 1909. • 

139 Pausa, A. Uhlemann. A. Uhlemann, Diabase. 
Vogtlaud, T. M. P.M., XXVIII, 
Saxony. p. 426, 190~. 

140 Kohlhau, R. Reinisch. R. Reinisch, Diabase. Altered. 
Lausitz, _ Hab. Schr. Leip., Cf. No. 16, 

p. 37, 1902. III.5.3.5. 

H1 Wa.rmsdorf, R. Reinisch. R. Reinisch, Diabase. Altered. 
Lausitz. Hab. Schr. Leip., Cf. No. 18, 

p. 37, 1902. III.5.3.5. 

142 Grafenhain, P. J. Beger. P. J. Beger, Theralite 
Lausitz. Vh. Sachs. Ges. W., LA."Y, diabase. 

p. 376, 1913. 

143 Heinzelberg, Eyme. G. Berg, :Melaphyre. 
Sudeten, Jb. Pr. G. L.-A., XA."YIII, 
Bohemin. p. 239, 1910. 

144 Langwal tersdorf, Bohm. G. Berg, Melaphyre. 
Sudeten, Jb. Pr. G. L.-A., XA."YIII, 
Bohemia. P: 239, 1910. 

145 Alt Litssig, Bohm. G. Berg, :Melaphyre. 
Sudeten, Jb. Pr. G. L.-A., XA."YIII, 
Bohemia. p. 239, 1910. ' 

146 Skolmeno, J. Friedrich. F. Slavik, Spilite. 
Bohemia. Arch. Land. d. f. Bohm, 

XIV (2), p. 88, 1908. 

147 Radotin, C. F. Eichleiter. C. F." Eichleiter, Diabase. In W. T., p. 443 
Bohemia. Vh. G. R.-A. Wien, 

XXXIII, p. 350, 1899. 

148 BrUnn, C. v. John. v. John and Suess, Uralite diabase. 
Moravia. Jb. G. R.-A. Wien, LVIII, 

p. 249, 1908. 

149 Zacheuf:;a~en, L. V\7 elise h. L. We1isch, Diabase. 
near reitenau, Mt. Nw. Ver. steierm., 
Styria. XL VII, p. 65, 1911. 

150 Poreba, Z. Rosen. Z. Rosen, :Melaphyre. 
near Cracow, B. Ac. Sci. Crac., 
Galicia. 1909 (2), p. 838. 

151 Regularise, Z. Rosen. Z. Rosen, :Melaphyre. 
near Cracow, B. Ac. Sci. Crac., 
Galicia. 1909, p. 801. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

--------------------
152 49.86 13.01 13.78 n. d. 3.50 7.26 4.00 1. 66 . 2. 08 0.69 0.38 C02 3.23 99.45 

A3.·III 

153 48.16 16.17 6.94 4.64 5.62 5.66 2.60 4.87 3.75 C02 1. 26 99.67 

A3. III 

154 47.59 16.84 6.33 6.62 5.48 5.99 2.23 4.43 3.30 2.10 100.91 

A3. III 

155 47.20 .16. 60 7 .. 80 6.40 5.69 7.20 4.74 0.55 1.29 1.80 0.18 s 0.09 99.54 

A2. II 

156 49.64 17.02 5~51 3.69 6.96 3.52 4.93 0.97 1.12 0.24 2.02 C02 4.05 99.77 2.78 

A3. Ill 

157 48.54 15.85 5.R4 4.63· 9.16 2. 19 5.10 0.64 4. 15 0. 14 2.08 C02 1. 47 99.77 2.780 

A3. III 

158 45.22 14.38 6. 75 5.00 6.58 11.13 4.43 . 0. 63 1.92 0.25 1. 96. C02 1. 78 100.03 2.999 

A3. III . 
159 45.97 14.49 9.12 3.54 6. 86 7.46 4.72 .0. 50 4. 13 0.43 2.82 100.04 2.92 

A3. III 

160 45.40 14.87 6. 65 6.28 7.98 5.30 3. 19 2.62 5.07 0.37 2.08 99.81 2.859 

A3. III 

161 52.14 17.36 3.20 6. 12 6. 81 3.42 4.41 1.07 . 4.-98 99.51 2.8 

A3. III 

162 49.28 16.34 4.62 6.48 6.37 9.29 3. 77 0.14 2.54 0.25 0.42 0.05 trace s 0.06 99.61 

A2. II 

163 43.44 16.49 4.54 9.02 4.02 10.50 3.68 3.56 3.06 0. 87 0.16 99.34 

B2. III 

164 53. 17 13.62 5.42 5.96 3.84 8. 67 2.95 2.40 3.56 trace 99.59 

A3. III 

165 49.97 14.22 8.14 3. 79 4.14 11.21 2.79 2.39 I 3, 50 trace 100.15 2.976 

A3. III 

166 49.95 14.77 7.41 3.53 4.28 10.26 2.87 2.63 3.40 trace 99.10 

B3. IV 

167 47.50 16.20 5.25 5.76 6.41 6. 15 1.09 0.87 9.00 1. 67 99.90 

A3. III 

168 53.02 16.53 1.92 7.51 2.63 0.51 .4.45 2.40 1.81 0.59 0.29 99.95 

A3. III 

169 53. 75 11.20 12.26 0. 69 9.11 5. 72 0.76 0. 87 4.91 0.36 0.16 100.19 2.867 

A2. II 

170 51. 72 12. 10 7.35 6.67 6.53 8.78 1. 94 0.82 1. 18 0. 19 2. 16 0.40 C02 0.26 100.10 

A2. II 

171 50.05 14.83 8. 19 3. 19 6.59 9.56 2. 19 0.77 0.77 1.89 1.46 99.79 

A2. II I 
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No. Locality. Analyst. Referen<;:e. Rock name. Remarks. 

152 Near Ellman, L. Obermaier. A. Spitz, Monzonite-
Kitzbuchler Alps, T. M.P. M., XXVIII, diabase. 
Tyrol. p. 501, 1909. 

) 

153 Cornon 1 
J. A. Ippen. J. A. Ippen, Melaphyre. 

Predazzo, N.J. Cb., 
Tyrol. 1903, p. 10. 

154 Cornon, J. A. Ippen. J. A. Ipben, Melaphyre. 
Predazzo, N.J. b., 
Tyrol. 1903, p. 10. 

/ 

155 Au ermadsattel, C. v. John. C. v. John, Diabase In W. T.; p. 285. 
Salzkammergut, Jh. G. R.-A. Wien, XLIX, porphyrite. 
Tyrol. p. 256, 1899. 

156 Tarasp, L. Hezner. U. Grubemp.ann; Diabase. 
Lower Engadine, Btr. G. Kt. Schw., XXIII, 
Switzerland. p. 237~ 1909. 

157 Champatsch Alp, L. Hezner. U. Grubenmann, Diabase. 
Lower Engadme, Btr.·G. Kt. Schw., XXIII, 
Switzerland. p. 238, 1909. 

158 Champatsch Alt>, L. Hezner. U. Grubenmann, Diabase. 
Lower Engachne, Btr. G. Kt. Schw., XXIII, 
Switzerland. p. 234, 1909. ~ 

159 Pazza, L. Hezner. U .. Grubenmann, Diabase. 
near Remus, Btr. G. Kt. Schw., XXIII, 
Lower Engadine; p. 235, 1909. 
Switzerland. 

160 Ardez, 0. Ziist. 0. Ziist, Diabase. 
Lower Engadine, In. Diss. Ziir.; 
Switzerland. p. 35, 1905. 

161 Monte Paularo, M. Gortani. M. Gortani, Diabase. 
Carnic Alps, Mem. Soc. Tosc., XXII, 
Veneto. p. 181, 1906. 

162 Gorgona Island, 
'ruscan Archipelago. 

E. Manasse. E. Manasse, 
Mem. Soc. Tosc., XX, 
p. 52, 1904. 

Diabase. 

163 Jvfatotschin Scharr, A. Wichmann. A. Wichmann, Diabase. In W. T., p.445. 
Nova Zembla. Z. D. G. G., XXXVIII, 

p. 527, 1886. 

164 Jalguba, L. Lessing. L. Lessing, Variolite. In W. T., p. 283. 
Olonez, T. M. P.M., VI, 
Hussia. p. 294, 1885. 

165 Jalguba, L. Lessing. L. Lessing, Var.iolite In W. T., p. 325. 
Olonez, T. M. P.M., VI, aphanite. 
Russia. p. 294, 1885. 

166 Jalguba, L. Lessing. L. Lessing. Variolite. In W. T., p. 453. 
Olonez, T. M. P.M., VI, 
Hussia. p. 294, 1885. 

167 French Guinea. Not stated. Lemoine and Chantard, 
B. Soc. G. Fr. (4), VIII, 

Diabase. 

p. 35, 1908. . . 

168 Konyam Bay, Lindstrom. Lindstrom, Diabase Not fresh. 
Siberia. Ref. N. J., 1885, I, ·apbanite. In W. T., p. 443. 

p. 430 .. . . 

169 Jenissei Ri~er, J. P. Tolmatschew. J. P. Tolmatschew, Variolite. InW. T., p.455. 
Siberia. Ref. N.J., 1900, I, 

p. 388. 

170 A vericha River1 Not stated. A. Meister, Epidiabase. Metamorphosed. 
J enissei Distnct, Reg. Aurif. Sib., IX, 
Siberia. p. 380, 1910. 

171 Angara Rive~:, Not stated. A. Meister, Mica diabase. Mn~ high? 
J en issei District, Reg. Aurif. Sib., IX, 
Siberia. p. 352, 1910. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO NazO K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp. gr. 

---------------------
172 45.89 14.40. 7.05 5.10 9."93 9.82 1.63 0.60 3.08 1.39 0.43 C02 1.19 100.51 

A2. II 

173 45.78 19.36 5. 17 6.62 7.64 9.32 1.98 2.04 1.34 C02 0.48 99. 73 

A3. III 

174 44.90 18.30 2.60 8.76 4.15 7.64· 1.91 1.01 4.50 2.04 trace C02 3. 76 99.57 

A3. III 

175 50.37 13.01 3.24 14.66 1. 78 5.70 1. 42 1. 74 2. 76 0. 70 1. 60 0. 69 0.69 C02 1.16 100.56 
Cl 0.02 
F 0.03 

A1. I B20a 0.83 
NiO o. 05 
BaO 0.11 
SrO none 

176 
',; 

48.21 16.01 1.12 6.94 8.29 7.68 4.23 0.51 5.86 0.90 99. 75 2. 74 

A3. III 

177 48.62 15.96 1.92 6.63 7.50 9.12 2.70 0.93 3.76 1. 32 0.18 C02 0.95 99.59 

A2. II 

178 47.15 14.36 4.52 4.87 8.52 7.89 3.53 1.38 4.75 1.09 C02 2.50 100.56 
) 

A2. II (100. 66) 

179 59.01 12.93 2. 77 6.36 4.78 6.32 0.92 2.50 4.48 trace 100.07 2.596 
I 

A3. III 

180 48 .. 48 15.68 <,1:.13 3.29 7.17 11.00 3.55 0.63 6.05 99. 98 2.576 

A3. III 

181 47.03 16.10 5.55 3.03 7.08 9.60 3.79 0.98 7.16 100.32 2.404 

A3. III 

l.82 48.22 14. ·82 0.56 9.25 5.58 8.81 4.95 0.44 2.54 0.15 2.68 0.23 C02 1.40 
Fe82 0. 37 

100.26 

Al. I 
Cr20a· none 
NiO 0.03 
BaO · none 
SrO trace 

183 38.85 19.83 2.72 8.12 3.61 12.09 1.74 1. 58 1.85 1. 46 1. 78 0.45 0.16 co~ 6.17 100.46 2.967 
SOa none 
Cl none 

Al. I s none 
NiO 0.05 

184 53.09 16.03 4.36 1.73 3.36 5.16 8.09 0.03 0.98 0.05 0.98 C02 6.33 100.03 2. 73 
FeS2 0.26 

A3. III 

185 47.70 9.99 1.60 7.33 22.49 0.69 0.~3 0.38 6.62 0.21 0.52 1.38 C02 1.35 100.69 2. 08 . 
I 

A3. III 

186 42.17. 9.29 n. d. 8.18 24.71 4.06 0.45 0.26 2.97 ·o.o2 0.55 0.55 COa 6. 70 100. 19 2.85 

A4. IV 
-

187 45.36 13.78 1.74 11.54 6.23 8.07 1.71 0.33 4.47 0.·22 1.69 "0.26 0.17 C02 4.49 100.23 2.85 
Fe Sa 0.17 

A2. II 

188 41.00 12.61 0.63 8.08 15.25 11.12 1.85 1.46 4.19 1. 12 0.41 C02 2.13 99.95 
Cr20a 0.10 

A2. II 

189 39.30 14.04 2.40 9.22 5.29 8.24 2.18 1.03 4.26 1.02 4.34 0.20 0.12 C02 8.54 100.38 
SOa 0.20 

A2. U 

190 49. 16 15.27 8.64 7.22 '8. 34 5.26 2. 72 0.61 0.98 0.44 0.48 trace 0.29 C02 o. 71 100.12 2. 70 

A2. II 
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172 Angara Rjver, Not stated. A. Meister, Olivine diabase. 
Jenissei District, Reg. Aurif. Sib., IX, 
Siberia. p. 345, 1910. 

173 Angara River, Not stated. A. Meister, Mica diabase. 
J enissei District, Reg. Aurif. Sib., IX, 
Siberia. p. 357, 1910. 

174 Tatarka Itiver, Not stated. A. Meister, Protero base. 
Jenissei District, Reg. Aurif. Sib., IX, 
Siberia. p. 338, 1910. 

175 Kusjkin Island, 
Siberia. 

H. Backlund. H. Backlund, 
Mem. Ac. Sci. St. P., XXI, 
No. 6, p. 29, 1910. 

Diabase. 

176 Mount Dselola, Not stated K. E. Bogdanovitch, Diabase. 
Okhotsk, · Fund. Marek., 
Siberia: p. 56. 

177 Pe-Shan Massif, M. Dittrich. K. Futterer
1 Diabase. 

China. . Durch As1en, II (1), 
p. 332, 1905. 

178 Pe-Shan Massif, C. Pfeil. K. Futterm·, Diabase. 
China. Durch Asien, II (1), 

. p. 339, 1905. 

179 Gunung Kerbau, I. Balbareef. R. D. M. Verbeek, Melaphyre. French edition, 
Hi ton, Jb. Mijnw., XXXIV, p. 248. 
Am bon Island. p. 236, 1905. 

180 Tandjoung Nousan.i.wi, J. S. vV.inarski. R. D. M. Verbeekx Melaphyre. French edition, 
Lei timor, Jb. Mijnw., XX"' IV, p. 248. 
Am bon Island. p. 235, 1905. 

181 Cate· ~ ousaniwi, F. J aronski. R. D. M. Verbeek, Melaphyre. French edition, 
e1timor, Jb. Mijnw., XXXIV, p. 246. 

Ambon Island. p. 234, 1905. 

182 Nundle 
. New South Wales. 

W. N. Benson. W. N. Benson, 
G. Mag. (V), X, 

Spilite. 

p. 20, 1913. 

183 Bendigo, H. S. \Vhitelaw. A. R. Secy. Min. Viet. (1911), Dike (diabase?). 
Victqria. p. 62, 1912. 

184 Leonora, C. C. Williams. C. F. V. Jackson, ''Greenstone'~ Altered. 
Western Australla. W. Aust. G. S. B. 13, (diabase). 

p. 19, 1904. 

185 Leonora, C. C. Williams. C. F. V. Jackson, "Greenstone'~ Sp. gr. low? 
Western Australia. W. Aust. G. S. B. 13, (dia~ase). 

p. 19, 1904. 

186 Leonora, C. C. Williams. C. F. V. Jackson, ''Greenstone '~ 
Western Australia. vV. Aust. G~ S. B. 13, (diabase). 

p.19, 1904. 

187 Bangemu.ll, Not stated. J. A. Thompson, Diabase. 
Gascoyne Goldfield, W. Aust. G. S. B. 33, 
Western Australia. p. 160, 1909. 

188 Waitaha River, J. S. Maclaurin. P. G. Morgan, . Diabase. 
Mikonui, G. S. N. Z. B. 6, 
New Zealand. p. 141, 1908. ·. 

189 Moonlight Creek, Headerson. P. G. Morgan, Diabase.· 
Waiwhero, Heefton District, pers. com. 
New Zealand. 

190 Musgrave Peninsula, A. M. Wright. Speight and Finlayson, Olivine diabase. 
Carnley Island, Subant. Islds., II, 
Auckland Islands. . 728 1909. p 
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D !ABASE-Continued·. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 "H20+ H 20- Ti02 P20s MnO Inc.lusive. Sum. Sp.gr. 

------ ------------- -------
191 47.61 17.47 3.44 8.78 2.49 7.04 4.49 1.60 3.71 0.84 '0. 87 1.10 0.13 C02 0.28 99.85 2.68 

A2. II 

192 47.41 16.18 12.92 8.37 1.16 4.03 3.49 2. 15 1.38 1.42 0.31 trace 0. 27' C02 0.21 99.30 2.80 

B2. III 

BASALT. 

1 31.42 11.57 2.37 7.48 5.32 16. 71 2.26 0.74 4. 17 0.76 2.30 0.46 0.38 C02 13.13 99.93 
Zr02 none 
Fe82 0.16 

A 1. I Cr20a trace 
V20s 0.06 
BaO o. 64 
8r0 none 

2 47.52 13.91 7.06 3.76 6.84 5. 71 3.06 0.77 4.55 1.75 1. 19 0. 15 0.18 C02 3.68 100.13 
NiO trace 
BaO trace 

A 2. II 8r0 trace 

40.35 5. 11 24.99 3.55 5.48 1.32 0.18 1.44 8.51 8.51 0.20 0.22 C02 none 99.86 
80a none 3 
8 none 

A 1.1 NiO none 
BaO none 
8r0 none 

4 47. 20 15.36 3.06 8.87 4.20 5.05 4.72 1. 4.0 3.04 0. 16 3.30 0.36 0.20 C02 3.34 100.26 
80a trace 
F trace 

2. II 8 trace A 
BaO trace 
8r0 trace 

5 44.29 17.46 3.82 10.35 7.03 8.68 2. 19 . 0. 71 4.11 0.21 1.40 0. 20 trace BaO none 100.45 

A 2. II 

6 49.13 9.05 3.57 5.05 17. 21 5.68 2.01 . 2. 24 3.50 0.84 0.42 0.38 0.15 Cr20a 0. 39 99.67 
NiO trace 
BaO 0.05 

2. II A 

7 46.90 10. 17 1. 22 5.17 20.98 6. 20 1.16 2.04 4. 38· 1.04 0.41 0.44 0. 10 Cr20a 0.33 100.54 2.86 

A 2. II 

48.47 16.07 4.12 7.47 5.96 4.84 2.43 1.41 4.63 2.30 1.51 0.44 0.23 Fe82 0.24 100.15 
NiO trace 

8 
BaO 0.03 

A 1.1 ... 8r0 trace 
·cu trace 

47.70 15. 30 5.93 4. 85 7.31 11. 83 2.46 0.61 0.34 0.10 1.45 0.29 0.46 C02 1. 87 100.61 2.95 
80a none 9 
Cl trace 

1. I BaO 0.09 A 
8r0 0.02 

1 0 46.74 16.86 6.44 4. 13 6. 18 11.90 3.13 0.50 0.89 1.24 'l. 04 0.56 0.23 C02 0.5& 100.52 

A 2. II 

1 52. 12 15. 21 1.83 8.95 6.01 3.75 4.83 0.48 3.74 0.90 1.38 0. 14 0.19 C02 0.09 99.65 
Zr02 none 1 
8 trace 

A l.I Cr20a none 
NiO 0.03 
BaO trace 
8r0 none 

2 40.89 10.41 15.00 0.07 3.76 5.18 0.47 0.53 10.32 9.14 3.37 0.52 0.90 C02 none 100.60 
8 0.03 1 
V20a 0.01 

A 2. II 

3 49. 85 17.00 4.02 5. 51 7.65 1.18 4.78 none 6.65 2.16 0.97 0.10 none s 0.07 99.94 
BaO trace 1 

A 2. II I 

4 48.76 16.60 5.60 I· 5.01 6.93 8.79 2.47 0.66 2.19 1.49 l. 26 0.19 C02 0.42 100. 3'7 2.78 
BaO 0.10 

l 2. II ! I 

1 

A 
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DIABASE-Continued. 

. 
No. Locality. Analyst. Reference. Rock name. Remarks. 

Hll Carnley Harbor, 
Auckland Islands. 

A. M. Wright. Speight and Finlayson, 
Subant, Islds., II, 

Porphyrite. 

p. 736, 1909. 

192 Musgrave Peninsula, A. M. Wright. Speight and Finlayson, Diabase. 
Carnley Island, Subant. Islds., II, 
Auckland Islands. p. 727, 1909. 

BASALT. 

1 Castle Hill, W. F. Hillebrand. H. E. Gregory, ''Volcanic tuff " Not in W. T. 
Aroostook County, U. S. G. S. B. 165, (basalt?). 
Maine. p. 124, 1900. 

2 South Britain, W. F. Hille brand. W. H. Hobbs, Olivine basalt. Weathered.· 
Connecticut. U.S. G. S. A. R. 21, III, In W. T., p. 447. 

p. 77, 1901. 

3 Holyoke, G. Steiger. B. K. Emerson, Palagonite. Blebs in No. 13, 
Massn.chusetts. B. G. S. A., XVI, p. 866. 

p. 112, 1905. 

4 Crystal Falls, II. N. Stokes. 
Michigan. 

J. M. Clements, Metabasalt. In W. T., p.447. 
U. S. G. S. Mon. 36, 
p. 106, 1899. 

5 Mansfield, G. Steiger. C. R. Van Rise, Metadolerite. In W. T., p. 331. 
Crystal Falls~ U. S. G. S. B. 168, 
Michigan. p. 68, 1900. 

G Bear Creek, T. M. Chatard. G. P. Merrill, Basalt. In W. T., p. 313. 
Madison Valley, Pr. U. S. Nat. Mus., XVII, 
Montana. p. 641, 1895. 

7 Fort Ellis, T. M. Chatard. G. P. Merrill, Basalt. In W. T., p. 317. 
near Bozeman, Pr. U.S. Nat. Mus., XVII, 
Montana. p. 640, 1895. 

8 Black Jack Mine, W. F. Hillebrand. vV. Lindaren, Basalt. In W. T., p. 319. 
Silver City, U.S. . S. A. R. 20, III, 
Idaho. p. 176, 1900. 

9 Cedar Ranch Mesa, H. H. Robinson. H. H. Robinson, Basalt. 
San Francisco Mountains, U. S. G. S. P. P. 76, 
Arizona. p. 150, 1913. 

10 Little Ash Creek, G. Steiger. Jaffar and Pa~ache, Basalt. 
Bradshaw Mountains, . S. G. S. Fol. 126, 
Arizona. p. 7, 1905. 

11 Johnson Creek, V·l. F. Hillebrand. J. S. Diller, Basalt. 
Port Orford quadrangle, U. S. G. S. Fol. 89, 
Oregon. p. 4, 1903. 

12 Near Portland, G. Steiger. J. S. Diller, Basalt glass. 
Oregon. U.S. G. S. B. 260, 

p. 345, 1905. 

13 Bully Hill Mine, E. T. Allen. J. S. Diller, Metabasalt. Wall of ore 
Shasta County, U.S. G. S. B. 213, body. 
California. p. 127' 1903. 

14 Dardanelles, G. Steiger. F. L. Ransome, Olivine basalt. In W. T., p. 289. 
Stanislaus County, U. S. G. S·. B. 89, 
California. p. 58, 1898. 
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BASALT-Continued. 

No; Si02 Al20 3 Fe20 3 FeO MgOO CaO Na20 K20 H 20+ ~20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

-----------------------
15 59.72 14.63 3.40 2.37 2.69 6.55 3.~8 3.33 1. 38 0.72 0.95 0.40 0.10 C02 1.12 100.68 

BaO 0.04 

A2.ll 

16 48.59 17.80 8.70 0.93 4.85 10.49 3.06 1. 70 0.67 0. 76 1. 54 0.43 0.14 C02 0.55 100.21 

A2.ll 

17 48.20 21.47 5.89 2.20 3.33 10.60 3.10 1. 33 1.20 0.96 1. 34 0.39 0.11 C02 0.38 100.50 

A2.ll 
. 0 

18 64.16 14.42 2.72 2.65 1. 35° 3.24 4.42 2.42 1.49 0.47 0.94 0.23 0.11 C02 1.58 100.20 

A2.ll 

19 43.88 17.96 4.07 6.69 5.33 7.66 3.62 1. 37° 1. 38 0.50 0.33 0.29 C02 6.34 99.58 
F 0.04 
s 0.12 

A 2. II 0 

0 51.37 i3.27 5.12 7.59 2.83 6.83 3.58 1.85 2.28 3.09 0.43 trace C02 1. 80 100.37 
CI 0.03 2 
s trace 

A 1. I NiO Oo02 
BaO 0.26 
SrO 0.02 

1 45.26 15.28 4.53 8.12 5.15 9.57 2.98 1.18 1.28 3.46 0.59 0.40 C02 2.90 100.78 
SOa trace 2 
NiO trace 

A 1. I BaO 0.06 
SrO 0.02 

2 47.36 12.47 2.64 10.03 6.97 9.70 2.50 1.08 1.59 0.10 2.02 0.30 0.14; C02 3.21 100.18 s none 2 
NiO 0.07 

A 1. I BaO none 
SrO none 

2 3 45.24 15.63 5.56 7.19 7.88 9.38 2.01 0.72 2.21 1.12 2.26 0.20 0.23 C02 0.49 
Cr20a trace 

100.61 2.85 
NiO trace 

A 2. II 

4 44.60 12.83 4.65 8.26 6.43 10.95 2.59 0.31 0. 70 1. 33 1. 84 0.20 0.37 C02 5.39 100.80 s 0.24 2 
Cr20a 0.02 

A 1. I V20a 0.04 
NiO 0.04 
BaO none 

2 5 45.24 17.08 1.84 8.02 5.74 4.64 5.32 0.13 5.66 2.40 0.57 0.14 C02 2.98 99.76 2.62 

A 2.ll 

2 6 53.41 11.52 8.36 3.38 02.63 13.16 0.71 0.63 3.56 1. 54 1.48 100.38 2. 743. 

' 
A 3. III 

2 7 51.31 14.55 n. d. 9.02 6.85 11.~1 1. 79 0.60 1.14 1.00' 0.47 C02 1.47 99.81 2.8800 

A 3.m I 

2 8 38.06 16.38 6.97 n. d. '0.87 20.42 1. 95 0.56 2.31 0.96 0.84 C02 10.37 99.82 
OSOa 0.13 

A 3. Ill 

2 9 51.10 16.75 n. d. 8.05 5.89 11.97 2.02 0.66 1.16 0.96 0.37 C02 1.20 100.11 2.859 

A 3.111 

3 0 55.19 12.30 10.23 n. d. 4.12 7.53 2.13 1. 30 1. 55 1.03 0.63 C02 3.64 99.65 2.60 

A 3.lli 

1 49.80 16.24. 3.85 5.31 4.52 4.01 4.88 2.51 2.43 1.08 1. 73 0.18 00.27 C02 3.22 100.07 
NiO 0.02 3 
BaO 0.02 

A 1. I LhO trace 

3 2 47.45 17.54 2.05 7.44 6.72 10.97 3.93 trace 2.67 0.24 trace trace C02 0.54 99.55 
'\ 

A3 .III 
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BASALT-Continued. 

No. Locality. Analyst. Reference. I Rock na:me. Remarks. 

15 Black Pea.k, G. Steiger. F. L. Ransome, Qua.r,tz basalt. 
Bullfrog District, U. S. G. S. B. 407, 
Nevada.. p. 56, 1910. 

16 Near Black Butte, G. Steiger. F. L. Ransome, Mica dolerite. .. 
Gold.field District, U.S. G. S. P. P. 66, 
Nevada.. p. 73, 1909. 

17 Rabbit String, G. Steiger. F. L. Ransome, Olivine dolerite. 
Goldfie d District. U.S. G. S. P. P. 66, 
Nevada. p. 73, 1909. 

18 Biuca, W. C. Wheeler. D. F. MacDonald, Basaltic rock. 
anama. U. S. G. S. rec. lab. 

19 Theotomio G. S. Blake. J. W. Evans, Olivine basalt. 
· :Madeira River, Q. J. G. S.,. LXII, 

Amazonas, p. 111, 1906. 
Brazil. 

20 Dalmahoy Hill, Ha.rr.ison and Reid. J. B. Harrison, Dolerite. 
n. Edinbmgh, pers. com. 
Scotland .. 

21 Sa.llsbmy Crags, Harrison and Reid. J. B. Ha.rrison, Dolerite. 
n. Edinbmgh, pers. com. 
Scotland. 

22 Glen Dilbidale, E. G. Radley. J. S. Flett, · Amphibolite 
Ross, G. S. Scot. Mem., sh. 93, (metamorphosed 
Scotland. p. 102, 1912. dolerite). 

23 Ben Lee, W. Pollard. A. Ha.rker, Olivine dolerite. 
Skye, Rocks of Skye, 
Scotland. p. 248, 1904. 

24 Kildonan, W. Pollard. A. Ha.rker, Dolerite. 
Eigg, · G. S. Scot. Mem., sh. 45, 
Scotland. . p. 166, 1908. 

25 Victoria Pa.rk, P. Holland. F. Rutl(l., Tachylite. In W. T., p. 449. 
Glasgow, Q. J. . S., XLV, 

' Scotland. p. 631, 1889. 

26 Pontesford Hil1, C. F. Baker. W. S. Boulton, Palagoni te tuff. MnO high? 
Shropshire, Q. J. G. S., LX, 
England. p. 469, 1904. 

27 Crookdene Dike, Heslop and Heslop and Smythe, Ba.salt. 
North urn berland, Smythe. Q. J. G. S., LXVI, 
England. p. 3, 1910. 

28 Crookdene, Heslop and Heslop and Smythe, Basalt. Weathered. 
Northumberland, Smythe. Q. J. G. S., LXVI, 
England. p. 6, 1910. 

29 Collywell Dike, Heslop and Heslof and Smythe, Basalt. 
Northumberland, Smythe. Q .. G. S.,.LXVI, 
England. p. 3, 1910. 

30 Cleveland Dike, Not stated. Heslop and Burton, Tachylite. 
River Tees, G. Mag. (V), IX, 
England. p. 61, 1912.· 

Marloes, 
I 

E. G. Radley. H. H. Thomas, Ma.rloesite. 31 
Pembrokeshire, Q. J. G. S., LXVII, 
Wales. p. 200, 1911. 

32 BrhT.Jwyd, J. 0. Hughes. A. Harker, Dolerite. 
ngleseyt Rep. B. A. A. S., 

Wales. p. 165, 1909. 
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BASALT-Continued. 

No. Si02 Al203 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

-----------------------
33 49.80 17.94 2.37 6.74 4.02 9.00 4.03 0.20 3.54 0.10 1. 70 C02 1.28 100.72 

A3.m 

34 42:52 18.10 7.50 4.12 8.55 6.07 '4.33 0.56 6.86 0.89 C02 trace 99.50 2.94 

A3.ill 

35 37.97 19.45 7.85 2.95 4.58 18.25 2.90 trace 2.71 0.92 C02 2.58 100.16 3.01 

A3. III 

36 40.81 13.08 6.40 7.20 10.03 10.12 2.43 0.31 3.97 0.82 3.86 0.88 0.07 99.98 

A2. II 

37 46.70 13.74 5.43 9.86 6.24 3.95 3.48 1. 36 5.88 1. 94 trace C02 1.68 100.26 2.62 

A3.lli 

38 44.31 14.87 8.43 2.85 6.06 10.96 3.46 0.71 3.82 3. 74 0.79 0.14 SO a 0.07 100.27 
Cr20s 0. 04 

Al. I 
V20a 0.08 , BaO 0.06. 

39 49.50 14.50 10.03 1. 80 4.15 7.44 3.85 1. 01 4.55 2.85 99.68 

A3.lli 

40 46.25 17.70 0.48 8.50 6.29 7.53 3.82 2.80 3.65 2.62 C02 i.45 101.09 

B3. IV 

41 45.90 16.81 trace 10.40 7.23 8:91 3.07 0.39 3.65 2.46 0.07 C02 0.60 99.49 

A3. III 

42 46.82 14.31 11.11 .1.92 7.50 9.03 4.43 2.22 0.16 1.85 99.35 

B3. IV 

43 46.46 18.70 6.72 3.35 5.85 9.72 2.55 1.36 4.13 0.65 99.49 

A3. III I 

44 52. 16 15.86 4.90 5.86 4.57 8. 16 3.67 0.88 2.28 0.32 0.24 C02 1. 38 100.54 2.764 
SO a 0.21 

A2. II 
org. 0.05 

45 50.74 15.89 7.88 1. 75 4. 59 8. 97 3.27 1.30 3.25 l. 37 0.44 C02 
SO a 

0.14 . 99.72 2.742 
0.13 

A2. II 

46 45.6;) 13.92 3.06 9.02 11.45 10.49 1.76 0.11 0.79 0.78 2.00 0.81 C02 0. 77 100.65 
SO a none 

A2. II 

47 44.64 13.97 5.69 5.75 9.78 11. 50 2.99 0.43 4. 22 1.80 100.77 
0 

A3. III 

48 44.55 16.96 3.46 6.22 9.44 8. 29 2.38 1.54 2.46 2.00 1..74 0.31 C02 0. 57 99.92 
SO a none 

A2. II 

49 44.25 13.99 1.39 9.44 8.39 11.49 2. 71 1.02 5.1.7 0.49 1.44 99.78 

A3. III 

50 43. 60 1.1. 39 7.70 5. 71 10.46 10. 10 2.59 1.61 3.14 1..31 2.03 0.77 SO a 0.31 100.72 

A2. II 

51 43.30 12.67 1.69 8. 86 14. 16 10. 3·1 2.69 1. 43 0.97 0.28 2.31 0.68 C02 0. 70 100.09 
SO a 0.01 

A2. II 
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BASALT-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

33 Kilbride, J. Weintraube. Gardiner and R~ynolds, Spilite. 
County Mayo, Q. J. G. S., LXVIII, · 
Ireland. p. 96, 1912. 

34 Roundwood, Not stated. W. J. Sallas, Var~olite. Not in W. T . 
County "Wicklow, . Pr. R. Dub. Soc., VIII, 
Ireland. p. 106, 1893. . 

35 Round wood, Not stated. W. J. ·Sallas, Variolite. Not in W. T. 
County Wicklow, Pr. R. Dub. Soc., VIII, 
Ireland. p. 106, l893. 

36 Rathjordan, G. T. Prior. G. T. Prior, Analcite basalt. 
County Limerick, Min. Mag., XV, 
Ireland. p. 317, 1910. 

37 Scarlett Stack, P. Holland. Dickson and Holland. Basalt. Not in w~ T. 
Isle of Man. Pr. Liv. G. Soc., VI, 

p. 128, 1889; 

38 Gergovie, P. Holland. Dickson and Holland, Basalt. Not in W. T. 
Auvergne. Pr. Liv. G. Soc., VIII, 

p. 412, 1899. 

39 Cogolin, · Pisani. A. Michel-Levy, Basalt. 
Esterel, B. Sv. Ct. G. Fr., XXI, 
France. No. 130, p. 41, 1912. 

40 Pic du ~~idi, Pisani. A. de Romeu, Labradorite. 
Pyrenees. B. Soc. l\1. Fr., XXX, 

p. 164, 1907. 

41 Col d' Oncet, Pisani. A. de Romeu, Labradorite. 
Pyrenees. B. Soc. 1\f. Fr., XXX, 0 

p. 164, 1907. 

42 Puig Al'i~as Rojas, . Fages. L. Fernandez-Navarra, Basalt scoria. 
San Fe iu de Pallares, Mem. Soc. Esp. H. N., IV, 
Catalonia. No.5, p. 410, 1907. 

43 Mallorq uinas, Fages. L. Fernandez-N avru:ro, Basalt. Altered. 
near Olot, Mem. Soc. Esp. H. N., IV, 
Catalonia. No.5, p. 410, 1907. · 

I 44 Kyrburg_, Barwald. K. A. Lossen, Basalt. In W.T .. , p. 285. 
nea.r Kirn, Jb. Pr. G. L.-A., X, 

I Nahethal, p. 309, 1892. 
Rheinland. 

i 
45 'l'iefert, Barwald. K. A. Lossen, Navite. : In W. T., p. 281. 

I neru: Kirn, Jb. Pr. G. L.-A., X, 
I Nahethal, p. 309, 1892. 
I Rheinland. 

I 46 Wartfeld, F. Heiberger. W. Sehottler, Basalt. 
Giessen, Abh. G. L.-A. Res., IV, 

i Hesse. p. 458, 1908. 
I 

I 47 Albacher Hof, A. Streng. A. Streng, Basalt. In W. T., p. 327. 
I Giessen, Ber. Oberhes. Ges., XXIX, 
I Hesse. p. 99, 1893. 

: 48 D1·eihausen, G. Butzbach. W. Schottler, Basalt. 
Giessen, Abh. G. L.-A. Res., IV, 
Hesse. p. 460, 1908. 

49 Steinberg, A. Streng. W. Schottler, Bas~lt. 
Giessen, Abh. G. L.-A. Res., IV, 
Hesse. p. 458, 1908. 

50 Gar hen teich, W. Sonne. W. Schottler, Basalt. 
Giessen, Abh. G. L.-A. Hes., IV, 

I Hesse. p. 462, 1908. 

51 ,Hohe Warte, K. M. Jene. W. Schottler, · Basalt. 
I 

Giessen, Abh. G. L.-A. Hes., IV, 
Hesse. p. 458, 1908. 
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BASALT-Continued. 

No. SiO~ Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

---------------------- --
52 42.78 13.90 6.34 5.26 8.90 10.91 3.09 0.51 2.74 1.60 2.98 0.78 C02 0.23 100.11 

SO a 0.09 

A2.II 

53 42.53 11.64 4.18 7.84 13.70 9.72 1.87 1.63 1.38 1.05 2.57 0.85 C02 0.64 99.84 
SO a 0.24 

A2.II 

54 42.25 13.57 5.11 5.86 10.05 12.46 3.00 0.65 1.38 1.42 1. 55 0.88 C02 1.86 100. 17 
SO a 0.13 

A2. II 

55 41.73 13. 15 8.68 3.44 8. so 12.05 3.19 1. 02 5.18 0.60 1.89 0.53 SOs 0.15 100.41 

A2. II I 

56 40.83 14. 74 4.33 7.92 10.81 10.07 3.70 2.42 0. 20· 0.18 2.00 1. 04 C02 1. 31 99.74 
SO a 0.19 

A2. II 

57 42. 17 10.81 9.20 6.52 11.85 13.55 3.36 1.11 0.35 1.16 100.08 

A3.m 

58 41.81 10.90 9.97 6.34 11.67 13.45 3.28 1.03 0.32 1.181 99.95 

A3. m 

59 41.32 10.95 15.13 7.36 3.56 10.33 4. 19 0.85 4. 38 0.35 0.97 C02 0.20 99.59 

A2. II' 

60 53.60 14.43 1.62 8.70 0.41 8. 00 5. 61 2.03 2.02 1.98 0.16 C02 0.52 100. 16 
X 0. 93 

A2. II 
SOs 0.15 

61 44.22 19.54 2.27 4.33 6.96 9.02 2.46 s. 84 5.60 trace trace 0.12 SO a 1. 36 99.72 

A3.m 

62 43.19 19.43 9.67 2.45 3;43 11.48 3.93 1.25 3.49 0.67 0.14 0.43 SO a trace 99.56 2.858. 
Cl trace 

A2. II 

63 43. 10 15.70 12.90 2.91 7. 15 10.90 1.05 0.36 4.50 1.70 none 100.27 

A3.m 

64 42.21 13.82 10.79 2.73 9.34 13.16 2.16 0.34 3:14 2.48 100. 17 

A3. III 

65 '49. 29 17.95 2.97 5.31 2.75 5.42 6.01 3.16 3.48 0.20 2.10 0.87 C02 0.16 
SO a 0.32 

99.99 2.69 

A2. II 

66 47.67 14. 83 5 .. 01 6.34 5.50 9.31 3.49 ]. 57 1.91 2.56 0.20 0.08 C02 0 83 100.16 2.994 
X 0.66 
SOa 0.05 

A2. II Cl 0.15 

67 44.78 12.76 5.42 8.34 10.17 10.23 3.56 1. 81 1.42 0.25. 0.92 C02 0.93 100.89 2.952 
SO a trace 

A2. II 

68 37.62 9.86 4.22 5.94 8.41 15.42 3.33 2.32 4.41 2 .. 79 2.05 C02 3.55 100.84 
SO a 0.60 
Cl 0.03 

A2. II s 0.06 

69 36.87 10.54 7.38 7.24 11.90 13.78 1.07 0.73 6.02 3.16 0.96 C02 0. 44 100.22 
SO a trace 
s 0.13 

A2. II 

70 !54.19 16.28 5.08 3.46 2.98 6.34 4.05 1. 98 3.67 1. 56 0.43 C02 0.07 100.23 2.656 
SO a 0.14 

A2. II 

71 44.69 16.18 4.88 6.93 6.52 10.41 3.58 2.66 2.41 1.00 0.56 0.22 C02 0.49 100.86 
SO a 0.33 

A2.II 
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No. Locality. Analyst. Reference. Rock name. Re~arks. 

52 Haardt, L. Walther. W. Schottler, Basalt. 
near Lich, Abh. G. J,.-A. Hes., IV, 
Giesse.n, p. 454, 1908. 
Hesse. 

53 Winnen, G. But.zbach. W. Schottler, Basalt. 
Giessen, Abh. G. L.-A. Hes., IV, 
Hess d. p. 460, 1908. 

\ 

54 Altenhusick, G. Butzbach. W. Schottler, Basanitic basalt. 
Giessen, Abh. G. L.-A. Hes., IV, 
Hesse. p. 454, 1908. 

55 Hundskophel, L. Walther. W. Schottler, Basalt. 
Giessen, Abh. G. L.-A. Hes., IV, 
Hesse. p. 454, 1908. 

I 

56 Lollarer Kopf, G. Butzbach. W. Schottler, Basalt. 
Giessen, Abh. G. L.-A. Hes.: IV, 
Hesse, p. 454, 1908. 

57 B.irstein, Hauser. F. Tannhauser, Basalt. Weathered. 
Vogel Gebirge. · Bautech. Gest. Unt.: I (1), 
Hesse. p. 41, 1910. 

58 Birstein. Hauser. F. Ta.nnhauser, Basalt. Weathered. 
Vogel.Gebirge, Bautech. Gest. Unt., I, (1), 
Hesse. p. 411 1910. 

59 Gedern, J. 1\f. Ledroit. J. M. Lerlroit, Basalt. In W. T., p. 315. 
Vogel Gebirge, Ber. Oberh. Ges., XXIV, 
Hesse. p. 152, 1886. 

60 Got.tsbiiren, . P. Jannasch. F. Rinne, Basalt . In W. T., p. 263. 
Rei nhardswald, Jb. Pr. G. L.-A., XIII, 

' Hesse. p. 78, 1893. 

61 Urberach, Kutscher and C. Chelius, Basalt. In W. T., p. 301. 
Hasengebirge, Rudolph. Nb. Ver. Erdk., IV, 
Hesse. p. 12, 1891. 

62 Spreudlingen, Not stated. C. Chelius, Hornblende In W. T., p. 301. 
near Frankfurt, Nb. Ver. Erdk., XIV, basalt. 
Hesse. . p. 1, 1893 . 

63 Seigertshausen, C. Trenzen. C. Trenzen, Basalt. 
Kniill District, N.J., 1902, II, p. 37. 
Hesse. 

64 Predigtstuhl, Diirrfeld. H. Bucking, Basalt. 
Rhongebirge. Sb. Pr. Ak. W., 

1910, p. 494. 

65 Oberberg, F. Stadler. R. Brauns, Basalt. 
near Wissenbach, N.J. B. B., XA.'VII, 
Hesse-Nassau. p. 272, 1909. 

66 Hirzstein. 0. Fromm. o·. Fromm, Basalt. 
Habich.tswald

1 Z. D. G. G., XLIII, 
Hesse-Nassau. p. 70, 1891. 

67 H linen burg, G. F. Steffen. F. Beyschlag, Basalt. In"~ T., p. 345. 
Prussia. Erl. G. Kt. Pr., 

Bl. Melsungen, p. 20, 1891. 

68 Petersberg, Not stated. C. W. Gumbel, Basalt. In W. T., p. 361. 
Friinkische Alp, Geog. Beschr. Frank. Alps, 
Bavaria. p. 569, 1891. 

69 Krummh libel, Eyme. Berg, Glass basalt. 
Riesengebirge. Z. D. G. G., LXV, 

p. 205, 1913. 

70 Idarthal, Barwald. K. A. Lossen, Basalt. In W. T., p. 283. 
St. Wendel, Jb. Pr. G. L.-A., X, . Harz. p. 316, 1892. 

71 Wesseln, K. H. Scheumann. K. H. Scheumann, Hauyne basalt. 
Polzen District, Abh. Sachs. Ges. W., 
Bohemia. XXXII . 758 1913. ' , p 
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No. Si02 AI20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

-----------------------
72 43.62 15.45 4.94 6.65 7.56 9.63 3.91 2.54 2.25 1.02 0.83 0.40 C02 0. 75 99.87 

SO a 0.32 

A2.II 
Cl trace 

73 41.84 17.51 12.77 3.71 3.63 11.16 3.45 0.82 3.56 0.50 COs 0.88 99.83 
SO a trace 

A3.m 

74 48.67 14.15 9.07 0.83 6.36 6.16 1. 61 0.96 9.39 1. 99 0.36 99.55. 

A2. II 

75 48.38 12.76 8.91 4.83 6.23 7.65 1.13 1. 67 6.00 2.07 0.64 100.27 

A2. II .. 
76 49.06 16.61 4.94 5.97 4.80 8.31 3.53 0.60 1. 01 2.24 0.66 0.59 C02 0.94 99.26 

B2. ill I 
77 50.53 9.49 9.03 2.12 12.13 4.68 4.91 0.62 5.22 0.32 trace trace C02 1.05 100.10 2.717 

A3.m 

78 47.05 14.68 9.36 2.43 6.52 9.22 7.31 1.43 0.79 1.10 0.02 0.12 C02 trace 100.03 2.739 

A2. II 

79 47.43 17.20 4.20 5.27 4.85 7.56 3.53 1. 51 2.42 3.12 3.00 C02 none 100.09 

A3. III 

80 39.00 15.58 6.13 3.11 6.55 6.82 3.22 0.59 6.03 8.18 2.59 COs 1.83 99.63 

A3.m 

81 35.48 8.30 12.30 14.60 7.10 1.04 3.92 trace 16.80 none 99.54 

A3. III 

82 52.37 17.42 5.58 3.22 3.84 6.66 5.51 0.67 1. 85 1. 74 1. 05 0.34 0.14 COs 0.28 100.67 

A2. II 

83 56.58 14.88 2.31 3.04 3.76 8.69 3.36 2.18 1. 43 0.69 0.77 0.15 0.16 C02 2.32 100.39 
BaO 0.07 

A2. II 

84 48.12 16.21 2.94 7.56 7.24 8.·71 2.91 1.44" 1. 72 1. 58 0.60 trace COs 0.84 99.87 

A2. II 

85 44.08 13.12 3.50 6.68 8.90 14.05 1. 57 1. 56 . 1. 86 0.52 2.12 0.36 C02 1. 87 100.19 

A2. II 

86 < 34.39 13.05 5.20 0.98 8.62 18.52 2.56 0.24 3.72 2.22 0.63 trace C02 10.89 101.09 s none 

B2.m 
CuO 0.07 

87 50.40 19.84 5.97 3.16 3.82 8.56 3.15 1.08 3.52 trace 99.50 2.72 

A3.ill 

88 48.48 19.19 4.29 3.62 7.39 8.94 3.06 0.89 4.19 trace 100.90 

A3.ill 

89 48.82 14.10 2.75 8.73 4.25 5.50 4.00 1. 76 4.50 '5.12 99.53 

Aa.m 

90 44.85 11.76 5.20 8.10 4.07 9.03 2.92 1. 70 7.40 4.37 0.39 99.79 

A2.U 

91 23.20 4.92 0.55 4.03 3.53 0.88 0.48 0.30 4.80 CaCOa55.85 99.46 

A3. ill 
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No. Locality. Analyst. Reference. Rock name. Remarks. 

72 Wesseln, K. H. Scheumann. K. H. Scheumann, Hauyne basalt. 
Polzen District, Abh. Sachs. Ges. W., 
Bohemia. XXXII, p. 758, 1913. 

73 Chlumek, J. Hanaman. J. Hanaman, Basalt. 3 places. 
near Pschan Arch. Landdf. Bohm., VII Not in W. T. 
Mittelgebirge, Bohemia. (3), p. 66, 1890. 

74 Szentgyorgyhegy, K. Emszt. K. Emszt,. Basalt tuff. 3 places. 
Zala, Jb. Ung. G. A. (1904), 
Hungary. p. 339, 1906. ~ 

75 Szen tgyorgyhegy, K. Emszt. K. Emszt, Basalt tuff. 3 places. 
Zala, Jb. Ung. G. A. (1904), 
Hungary. p. 339, 1906. 

76 Monte Vend a, M. Stark. M. Stark. Basalt. 
E~aneau Hills, T. M. P. M., XXV, 
It y. p. 329, 1906. .. 

77 Pal~onia, G. Ponte. G. Ponte, Basalt glass. From 
Va di Noto, Att. Ac. Gioen.(5), III, palagonite. 
Sicily. No. X, p. 7, 1910. Cf. No.2, 

III. 6.2.5. 

78 Monte Lauro, S. Mariscalco. S. Mariscalco, nasalt. 
Val di Noto, Att. Ac. Gioen. (5), VII, 
Sicily .. No. IX, p. 6, 1913. 

79 Monte Levante, H. S. Washington. H. S. Washington, Basalt tuff. 
Linosa Island. J. G., XVI, 

p. 29, 1908. 

80 Monte Pozzolana, H. S. Washington. H. S. Washington, Basalt tuff. 
Linosa Island. G J. G., XVI, 

p. 29, 1908. 

81 Franz Joseph J. J. H. Teall. J. J. H. Teall, Palagonite. In W. T., p. 453. 
Land. G. Mag., XXXIV, 

p. 554, 1897. 

82 Balaklava, 
Crimea. 

I. A. Bagasheff. W. W. Arschinow, 
Geol. Crim., 

Basalt tuff. 

p. 11, 1910. 

83 M~lene, T. M. Chatard. J. S. Diller, Quartz basalt. In W. T., p. 245. 
ytilene Island, U. S. G. S. B. 79, 

Aegean Sea. p. 29, 1891. 

84 Mao Manduku, M. Dittrich. W. Edlinger, Dolerite. 
Adamawa, In. Diss. Erl., 
Kamerun. p. 82, 1908. 

85 Aukarana, Boiteau. A. Lacroix, Basalt. 
Madagascar. pers. com. 

86 CoCper Island, W. Staronka. J. Morozewicz, Basalt tuff. 
ommander Islands, Com. C. Russ., Mem. 72, 

Bering Sea. . p. 73, 1913. 

87 Cake Okssyn, Not stated. K. Bogdanovitsch, Basalt. 
amchatka. Pet. Mt., L, 

p. 196, 1904. 

88 Mount Krasnaja, Not stated. K. Bogdanovitch, Basalt. 
'l'igil River, Pet. Mt., L, 
Kamchatka. p. 124, 1904. 

89 Tou-mou-nyi, Pisani. J. Deprat, Andesitic basalt. 
Ymman·, Mem. Sv. G. Indo-Ch., I 
China. (1), p. 234, 1912. 

90 Tsouen-tien-po, Pisani. J. Deprat, Basalt. 
Yunnan, Mem. Sv. G. Indo-Ch., I 
China. (1), p. 232, 1912. 

91 Wou-long, Pisani. J. Deprat, Basalt tuff. 
Yunnan, Mem. Sv. G. Indo-Ch., I 
China. (1), p. 235, 1912. 
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92 58. 35 16. 70 ' 4. 08 3. 28 3. 29 7. 71 2. 62 2. 87 1. 08 0. 08 

A3. III 

93 43.70 14.98 5.38 5.44 7.45 9.64 3.02 2.38 5.27 2. 15 0. 66 0. 06 

A2. II 

94 54.88 12.62 3.02 7.11 3. 73 4.16 6.01 1.10 1.76 0.23 3.63 0.25 

Al. I 

95 53.17 9.36 1.29 9.62 9. 00 7. 46 4.26 0.48 1. 80 0. 07 1.85 0.12 0.19 

Al. I 

96 52.48 17.03 2.10 6.48 2.21 5.22 4.31 3.10 1. 92 0. 88 1. 12 0.61 0.02 

Al. I 

97 51.38 15. 18 7. 30 3.06 4.03 7.07 3.10 3.53 2.56 0.87 0. 90 0. 61 0.09 

Al. I 

98 51. 16 17.98 2. 85 4. 09 4. 10 7. 30 3. 92 1. 61 2. 32 2. 51 1. 27 none 

A3. m 

99 50.54 12. 77 2.50 8.01 5.89 9.24 3.33 0.57 1.96 1.24 1.80 0.23 0. 11 

Al. I 

100 44.70 17.28 2.10 9.63 8. 24 9. 24 2.28 1.31 2.83 1.21 0. 56 0. 45 0. 10 

Al. I 

101 50.43 14.72 2.90 4.59 6.67 7.13 2.47 1.23· 3.49 3. 82 0. 82 0. 22 0.03 

Al. I 

102 49.10 16.11 0.60 10.62 7. 43 11.76 1.04 1.06 0. 50 0. 20 1. 20 0. 09 0.21 

Al. I 

C02 
SO a 
Cu 

trace 
0.11 
trace 

C02 trace 
Z1·02 0. 44 
FeS2 0. 71 
Cr20a none 
NiO 0.05 
BaO none 

C02 1.17 
FeS2 0.30 
Cr20a none 
NiO 0.04 
BaO none 

C02 2. 21 
Zr02 trace 
803 0.13 
Cl none 
S none 
Cr203 none 
V20a 0.01 
NiO none 
BaO 0.07 
SrO trace 

C02 0. 46 
Zr02 none 
803 0. 03 
Cl 0.05 
S none 
Cr203 none 
V20a 0. 01 
NiO none 
BaO 0.07 
SrO trace 
LhO none 

C02 2.07 
Zr02 none 
803 none 
Cl none 
S none 
Cr203 0.01 
V20a 0.04 
NiO none 
BaO none 
SrO trace 
Li20 none 

C02 0.14 
zro~ o.os 
803 none 
Cl trace 
S · none 
Cr20a 0.02 
V20a 0.01 
NiO 0.02 
BaO 0.02 
SrO trace 
Li20 none 

C02 1.67 
Zr02 trace 
803 0.01 
Cl trace 
F none 
S none 
Cr20a 0.02 

~}ga ~o~e 
BaO none 
SrO trace 
LhO none 

C02 0.16 
Zr02 none 
808 none 
Cl 0.21 

· S . none 
Cr20s 0. 01 
V20s 0.03 
NiO 0.02 
BaO none 
SrO trace 
Cu trace 
ZnS 0.03 

100.06 

100.24 2:98 

99.70 

100.18 

99.90 2. 715 

100.30 2. 77 

100.14 

100.31 2.808 

100.22 2.876 

100.25 2.587 

100.39 3.124 
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92 Antamok River, P. J. Fox. A. J. Eveland, Basalt. Altered. 
Benguet, · Phil. J. Sci. (A), II, Of. Ref., 
Luzon, Philippine Islands. p. 226, 1907. p. 251. 

93 Mas River, 0. Pufahl. A. Wichman, Basalt. In "\V. T., p. 325. 
Timor Island. Gest. Tjmor, 

p. 128, 1887. 

94 Hanging Rock, W. N. Benson. W. N. Benson, Albitized dolerite. Anal corr. 
Nunale, Pr. Linn. Soc. N. S. Vi~., byW. N. B.,· 
New South Wales. XXXVIII, p. 704, 1914. pers. com. 

0 

95 Bingara, W. N. Benson. W. N. Benson, Albite dolerite. Anal. corr. 
New South Wales. G. Mag. (V), X, by. W. N. B., 

p. 20, 1913. 0 pers. com. 

96 Dubbo, J. C. H. Mingaye. Dep. Min., N. S. W. A. R. ·Dolerite. 
New South Wales. (1905), p. 165, 1906. 

97 Durras, W. E. Stone. Dep. Min. N. S. W. A. R. ' Basalt. 
New South Wales. (1912), p. 198, 1913. 

98 St~gy Creek, · L. A. Cotton. W. N. Benson, Quartz dolerite. 
ew South Wales. pers. com. 

99 Rob Roy Gully, Not stated. Dep. Min. N. S. W. A. R. Olivine basalt. 
Inverell, (1908), p. 184, 1909. 0 

New South Wales. 

, 

, 

100 Byron, Not stated. Dep. Min. N. S. W. A. R. Olivine basalt. Of. No. 51, 
Inverell, (1908), p. 184, 1909. III.6.3.4. 

I New South Wales. 

101 Oakey Creek, J. C. H. Mingaye. G. W. Card, Dolerite. Altered. 
Copetown, Rec. G. S. N. S. W. VIII, Diamond 
New South Wales. p. 264, 1907. bearing. 

102 Broken Hill, J. C. H. Mingaye. D. Mawson, Uralite dolerite. 
New South Wales. Mem. R. Soc. S. Aust., II (4), 

p. 269, 1912. 
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103 48.30 17. 94. 3.23 5.82 2. 78 8.09 3.85 2.30 2.36 1.76 2.64 0.56 0.20 C02 0. 71 100.60 
NiO 0.03 

A2. II 
SrO trace 

~· 

104 45.88 17.16 3.03 7.57 6.26 7.20 4.08 1. 78 3.17 0.88 2. 24 0.19 0.24 COz 0.60 100.61 2.898 
SO a 0.09 

AI. I 
Cl 0. 02 
CrzOa 0.01 
V20a 0. 03 
NiO 0.05 
BaO 0.13 
SrO trace 

105 43.06 16.31 5.40 7.61 5. 491 9.37 • 3.12 1. 07 2.93 1.16 2.46 0.32 0.23 C02 1. 36 100.30 2.814 
Cl 0.02 

Al. I 
:FeS2 0. 26 
V20a 0.05 
NiO 0.06 

<!!> BaO 0.02 
SrO trace 

106 42.48 14. 70 3.96 9.,24 9.15 9.98 3.13 1. 99 1. 34 0. 14 2.38 none 0.11 C02 0.94 100.27 3.027 
Zr02 none 

AI. I SOa 0.10 
Cl 0.02 

' Cr20a 0. 01 
V20a 0. 02 
NiO 0. 06 
CoO trace 
BaO 0.12 
SrO tracl:l 
CuO 0.01 

107 41.62 15.49 3.41 9.38 10.47 9.74 2.68 1.86 2.16 0.34 1. 88 0.23 0.08 COz 0.56 100.28 
ZrOz none 

A1.I SOa 0.09 
Cl 0.02 
Cr20a trace 
V20a 0. 02 
NiO 0. 03 
BaO 0. 22 
SrO trace 
LbO none 

108 38.12 14.11 3.58 7.43 6.91 11.40 2.23 1. 16 2.71 0.58 1. 12 0.40 0. 18 C02 9.60 99.87 2.903 
SO a 0. 24 

AI. I Cl trace 
Cr20a 0. 01 
VzOa 0. 02 
NiO none 
CoO none 
BaO 0.07 
SrO trace 
LhO none 

109 47.32 16.99 4. 30 5.76 5. 73 7.98 3.07 1.22 2.71 1.49 1. 70 0.42 0. 29 C02 1. 21 100.35 2.765 
. , Zr02 none 

AI. I SO a none 
Cl 0. 06 
s none 

( CrzOa trace 
V20a 0.02 
NiO 0.02 
BaO 0.06 
SrO trace 
Cu none 

110 45.60 11.62 2.80 9.18 10.41 8.46 2.58 1. 88 3.32 0.76 1.85 ·o. 41 0.14 C02 1. 01 100.04 2.933 
Zr02 none 

AI. I SO a none 
Cr20a none 
V20a 0. 02 
NiO none 
BaO none 
SrO none 
LizO none 

111 46. 88 18.32 2.50 7.91 5.36 8.46 2.96 1.47 1.96 0.78 2.30 0.64 0.01 C02 0.62 100.24 2.911 Zr02 none 
SO a 0.02 

AI. I Cl trace 
s none 
CrzOa none 
V20a 0.03 
NiO 0.02 
BaO none 
SrO trace 
Cu trace 

112 45. 14 17.41 0.20 9.27 5.75 9.06 2.75 1. 81 2.53 0.41 2. 10 0.46 0.07 C02 3. 20 100.33 2.941 ZrOz none 
SO a none 

AI. I I Cl none 
:FeS2 0.09 
Cr20a 0. 01 
V20a 0.07 
NiO none 
BaO none 

I 
SrO trace 
LioO none 
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103 Dundas, W. N. Beneon. W. N. Benson, Hornblen.de basalt. Incorrect in 
ncar Sydney, Pr. R. Soc. N. S. W., XLV, o;p. cit., 
Now Sou.th Wales. .. p. 186, 1911. XLIV, 

p. 544, 1910. 

104 Dundas, H. P. \\'bite. Mingaye and White, Olivine basalt. 
J~onnant Hills, Rec. G. S. N. S. W., VII, 
New South Wales. p. 230, 1903. 

105 Prospect Quarry, 
ncar Sydney, 

J'. C. H. Mingayc. Mingaye and White, 
Rec. G. S. N. S. W., VII. 

Dolerite. 

New South Wales. p. 230, 1903 I 

106 Hurstville, 
ncar Sydney, 

J. C. H. Mingaye. Mingaye and White, 
Rec. G. S. N. S. W., VII, 

Olivine basalt. 

Now South Wales. p. 230, 1903. 

I ' 

107 Seal Bay, H. P. White. Mingaye and White, Olivine basalt. 
neat· Sydney, Roc. G. S. N. S. W., VII, 
N cw South \Vales. p. 230, 1903. 

108 Guildford, H. P. White. Mingaye and White, . Dolerite. Altered. 
ncar Sydney, Rec. G. S. N. S. W., VII, 
New South Wales. p. 230, 1903. 

0 

, 

109 Bong Bong 1\founta.in, H. P. White. Jaquet, Card, and Harper, Dolerite. 
Kiama, Rec. G. S. N. S. W., VIII, 
New South Wales. p. 58, 1905. 

no Minamn;Ta River, Survey laboratory. Dep. Min. N. S. W. A. R. (191:-3), Dolerite. 
K.ia.ma, p. 191, 1914. . 
New South Wales. 

I 

111 Neat· Wollongong, 
New South Wales. 

W. A. Greig. Dep. Min. N. S. W. A. R. (1912), 
p. 198, 1913. 

Olivine basalt. 

112 Ncar Wollongong, J. C. H. Mingaye. Dep. Min. N. S. W. A. R. (1912), Analcite basalt. 
New South Wales. p. 198, 1913. 
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---------------------------------

113 46. 12 12.39 2. 70 9.53 10. 26· 10.00 2.72 1.56 1. 80 0.26 1.28 0.46 0. 19 C02 0. 77 100.36 3.013 
Zr02 none 
SO a 0.15 

Al. I CI 0.08 
s none 
Cr20a 0. 02 
V20a 0.06 
NiO none 
BaO 0. 01 
SrO trace 
Li20 none 
Cu trace 

114 44.52 15.36 2.40 7.83 9.49 7. 14 3.98 1. 71 4. 83 0.75 1.25 0.56 0.11 C02 0. 43 1.00.40 2.755 
Zr02 none 
SO a none 

Al. I CI trace 
s none 
Cr20a none 
V20a trace 
NiO 0.02 

I 
BaO 0.02 

I SrO none 
LiaO none 

115 42.54 12. 57 7.20 7.64 6.41 8.90 3.24 2. 29 2.72 1. 70 2.12 1.18 0. 18 C02 1. 06 99.91 2.845 
Zr02 none 
SO a 0.08 

Al. I s none 
Cr20a trace 
V20a 0. 02 
NiO none 

' BaO 0.06 
SrO trace 

116 43.38 19.24 none 7.64 8.88 9. 16 3.72 1.32 3.78 0.42 1.28 0.86 0.06 C02. 0.48 100.31 2. 872 
Zr02 none 
SO a none 

Al. I Cl 0.03 
s none 
Cr20a 0. 02 
V20a 0.03 
NiO none 
BaO 0. 01 
SrO none 
LiaO none 
Cu trace 

1 17 42. 50 9.28 2.60 6.66 18.84 9.60 1. 95 0.92 4.40 0.48 0. 70 0.49 0.12 C02 1. 49 100. ll 2.938 
Zr02 none 
SO a none 

Al. I CI trace 
s none . Cr20a none 

\ V20a 0.02 
NiO 0.04 
BaO 0.02 
SrO none 
Cu none 

118 41.40 15.39 4.00 6.84 3.41 12.02 2.81 2.13 4.26 0.52 0.95 0.32 0. 16 C02 5.98 100.25 2.792 
Zr02 none 
SO a none 

Al. I CI trace 
s none 
Cr20a none 
NiO none 
BaO 0.06 
SrO trace 
Li20 none 

119 41.22 15. 60 1. 99 8.95 6.26 9.96 2. 21 2.02 1.87 0.68 1.44 0.37 0.06 C02 7.12 100.48 2.919 
SO a 0.50 
CI 0.03 

Al. I Cr20a 0.01 
V20a trace 
NiO trace 
BaO 0.19 
SrO trace 
LiaO trace 

120 50.50 16.01 1.40 8.98 .6.1B 8.05 3.08 2.02 0.29 0.48 2.04 0.39 trace C02 0.68 99.97 2.86 

A2. II 

121 45.86 13. 19 2.82 8.61 10.58 9.09 2.44 1.00 1.33 1. 66 2.20 none 0.24 C02 0.60 100. 16 2 . .922 
SO a trace 

A2. II 
NiO 0.03 

122 44.91 13. 77 5.28 5.81 12. 19 8.56 1.73 0.94 3.40 1.34 1. 73' 0.32 0.33 C02 trace 100.39 2.874 
Cl none 

Al. I 
Cr20a 0. 05 
NiO 0.03 

123 43.88 16.58 5. 53 9. 11 5.77 9.60 2.021 1. 06 ~.22 0.64 3.52 trace 99.93 

A3. III 
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BASALT -Con tin uecl. 

No. Locality. 
I 

Analyst .. Reference. Rock name. Remarks. 
---

11.3 Kangaroo Mountain, W. A. Greig. G. W. Card, Olivine basalt. 
New South Wales. pers. com. 

-

11<1 Kembla, H. P. White~ Dep. Min. N. S. W. A. R. (1912), Olivine dolerite. 
New South Wales. p. 198, 1913. 

115 Byarong Creek, W. A. Greig. Dep. Min. N. S. W. A. R. (1912), Analcite basalt. 
Kembla, . p. 198, 1913. 
New South Wales. ' 

116 South Bulli, W: A. Greig. Dep. Min. N: S. W. A. R. (1912), Olivine basalt. 
New South Wales. p. 198, 191,3. 

, 

117 South Bulli, H. P. White. G. W. Card, Basalt. 
New South Wales. per~S. com. 

118 Murramarmng, H. P. White. Dep. Min. N. S. W. A. R. (1912), Dolerite. 
New South Wales. . p; 198, 1913. 

' 

119 Long Reef, H. P. White. o Mingaye and White, Dolerite. 
N ar·rabeen. Rec. G. S. N. S. W., VII, 
New South Wales. p. 230, 1903. 

120 Will W.ill Rock, F. L. Stillwell. F. L. Sti11weU," Basalt. 
Bourke County, Pr. R. Soc. Viet., XXIV, 
Victoria. p. 177, 1911. 

121 Col ungulae, A. G. Hall. H. J. Grayson, Basalt.· 
Camperclown District, Mem. G. S. Viet., No. 9, 
Victoria. p. 22, 1910. 

122 Berrys Creek, D. J. Mahony. A. R. Sec. Min. Viet. (1911), Basalt. 
Victoria. p. 62, 1912. 

123 ~{oroka VaHey, Am pt. E. 0. Thiele, . Basalt. Altered. 
near Mount Wellington, Pr. R. Soc. Viet., XXI, 
Gi) sland Victoria. . 267 1908. 0 lP p 
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BASALT -Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
-------------- ----

121: 53.85 14.0() 0.36 8. 12 . 4. 51 6.43 3.14 0.60 2.94 0.06 0.55 0.87 C02' 4.37 99.80 s none 

A2. II 

125 52. 10 16.35 1. 18 7.91 3. 71 7.35 3.30 0. 68 2.36 0. 12 2.08 0.45 0.35 C02 2.49 100. 60 
FeS2 0.17 

A2. II 
I 

126' 48.05 13.82 ,0.73 15.43 3.91 5.78 1. 14 0.30 4.24 ·o.o8 1.14 0.27 0.97 C02 4.42 100.60 
FeS2 0.32 

A2. II 

127 43.56 18.88 8 .. 24 n. d. 2.22 12.47 2.64 3.52 2.28 0.45 C02 5. 74 100.00 

A4. IV 

128 42.05 14.35 3.64 8.96 13.98 7.45 3.16 1. 31 0.99 0.32 1. 92 0.83 0.30 C02 0. 76 100.12 
SO a 0.10 

A2. II 

129 32.36 26.15 5.04 10.30 3.76 10. 74 1. 23' 1. 68 5.66 1. 51? 0.25 C02 1.12 99.89 
Cr20s 0.05 

A2. II 

130 36.85 11.97 13.90 6.54 10. 73 9.00 4.13 0.79 (4. 74) (5. 48) 4.05 1.25 1.13 SO a trace 100.62 s 0.14 
CoO 0.04 

A3. III CuO 0.10 

131 35.86 12. 10 7.82 8.09 9.72 12.08 6'. 23 1.93 n. d. 2.90 1. 08 0.39 SO a 0.27 100.12 
FeS2 1. 40 

A3. III 
CuO · 0.25 

I 

132 47. 33 17.96 12.64 0.51 3.97 6. 29 3.67 1.10 (3. 08) (2. 38) 4.84 1.05 ·o. 64 SO a 0.07 100.29 s 0.07 

A 3. III 
CuO 0.15 

133 45.79 15.09 5.34 5.58 5 .. 92 10. 21 3.67 0.90 n. d. 3.25 0.29 0.49 SO a 2.54 99.25 
CuO 0.18 

A3. III 

134 51. 65• 19.12 6.60 n. d. 0.76 5.50 7.47 1. 92 2.30 3.50 0.98 0.76 100.56 

A3. III 
I 

135 42.98 20.31 16.63 0.24 5.57 7.22 2.40 0.21 4.26 99.82 

A3. III 

136 41.82 17.63 15.02 0.90 4.48 5.43 3.06 0;25 11.14 99. 73 

A3. III 

137 '38. 40 19.02 17.31 0.41 4. 87 6.89 2.72 0.30 .10.22 100. 14 

A3. III 

138 40.50 14. 85 14.30 n. d. 4.32 6. 10 4. 13 0.96 10. 10 4.20 0.82 0.28 100.56 

A3. UI 

·NEPHELITE SYENITE. 

1 50. 72 15.45 11.82 0.80 0. 13 0. 14 10.83 2.94 4.66 2.84 none 0.31 100. 64 2. 70 
I 

A2. II 

55.90 19.75 1.00 2.05 0.59 3.10 7.25 5.61 2.00 0. 70 0. 10 0.10 C02 1. 85 100. 77 
SO a 0.04 

2 
Cl trace 

Al. I BaO 0.09 
SrO trace 

49.96 16.53 3.18 4.35 3.95 8.24 4.8~ 2.95 0.70 0.07 2.73 0.32 0.10 C02 0.80 100.35 
Cl 0. 22 3 
FeS2 1. 37 
BaO 0.05 Al. I 
SrO 0.02 



No 

--
124 

125 

126 

127 

1.28 

129 

. 
130 

131 

132 

133 

134 

1135 

136 

137 

138 

1 

2 

3 

SUPElUOR. ANALYSES OF ALTERED ROCKS AND TUFFS. 

Locality. 

Bam boo Creek, · 
Pilbara, 
Western Australia. 

Sherlock l~iver, 
Pilbara, 
Western Australia. 

Pecawah Hill, 
Pilbara, 
Western Australia . 

.. 
Stephenson Island, 

Whangaroa, 
New Zealand. 

Punakaik.i River, 
Waiwhero, Heefton District, 
New Zealand. 

Humbug Creek,. 
~fikonui, 
~ew Zealand . 

Pann.hou, 
Oahu, 
:tlawaiian Islands. 

Panahou, 
Oahu, 
Hawniian Islands. 

:Mount l,(obala, 
\Vaimea, Hawaii, 
Hawaiian Islands. 

Kilauea, 
Hawaii, 
Hawaiian Islands. 

Pm·severance Harbor, 
Campbell Island. 

Gazelle Harbor, 
Kerguelen Island 

Kerguelen Island. 

Green J_,ake, 
Kerguelen Island. 

Antipodes Island. 

S. ~iorarsuit, 
llimausak region, 
Greenland. 

Mount Royal, 
Montreal, 
Quebec. 

·Mount ~oyal, 
Montreal, 
Quebec. 

I 

BASALT-Continued. 

Analyst. Reference. 

C. C. Williams. A. G. Maitland, 
W. Aust. G. S. B. 15, 
p. 12, 1904. 

Not stated. L. Glanert, 
Vl. Aust. G. S. B. 41, 
p. 32, 1911. 

Not stated. L. Glanert, 
W. Aust. G. S. B. 41, 
p. 28, 1911. 

J. S. Maclaurin. Bell and Clarke, 
G. S. N. Z. B. 8, 
p. 65, 1909. 

Henderson. P. G. Morgan, 
pers. com. 

J. S. Maclaurin. P. G. Morgan, 
G. S. N. Z. B. 6, 
p. 141, 1908. 

A. B. Lyons. A. B. Lyons, 
A. J. S., II, 
p. 424, 189q. 

A. B. Lyons. A. B. Lyons, 
A. J. S., II, 
p. 424, 1896. 

A. B. Lyons .. A. B. Lyons, 
A. J. S., II, 
p. 424, 1896. 

A. B. Lyons.· A. B. Lyons, 
A. J. S., II, 
p. 424, 1896. 

I 

B. C. Aston. B. C. Aston, 
Subant. Islcls., II, 
p. 767, 1909. 

R. Reinisch. H. Reinlsch, 
D. Tiefs. Exp., X (3), 
p. 64, 1908. 

R .. Reinisch. R. Reinisch, 
D. Suclp. Exp., II (~), 
p. 219, 1908. 

R. Reinisch. R. Reinisch, 
D. Sudp. Exp., II (2), 
p. 219, 1908. 

B. C. Aston. B. C. Aston, 
Subant. Islcls., II, 
p. 763, 1909. 

NEPHELITE SYENITE. 

C. Detlefsen. 

1\{. F. Connor. 

l\L F. Connor. 

N. V. Ussing, 
G. Julhb., 
p. 168, 1911. 

F. D. Adams,· 
Cong. G. Int., XII, Guide 3, 
p. 41, 1913. 

F. D. Adams, 
Cong. G. Int., XII, Gui.c~e, 3, 
p. 46, 1913. 

Rock name. 

Greenstone 
(dolerite). 

Dolerite. 

Dolerite. 

Basalt. 

I 

Basalt. 

Basalt. 

Basalt. 

Basalt. 

Basalt. 

Basalt. 

Basalt ti.tff. 

Basalt turf. 

Basalt tuff. 

"Black scoria" 
(basalt). 

Aegirite 
lujavrite. 

Nephelite 
syenite. 

Nephelite 
syenite. 

903 

Remarks. 

I 

Altered. 

Ignited before 
analysis. 

In W. T., p. 455. 

.Jgni.ted ?efore 
analysts. 

In W. T., p. 455. 

Ignited before 
analysis. 

In V•l. T., p.453. 

Pele's hair. 
Decomgosed 

by s 2• 

Igmted before 
analysis. 

In W. '1'., p. 325. 

Weathered. 

I 

\ 
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NEPHELITE SYENITE_:..Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20 5 1 MnO Inclusive. Sum. Sp.gr. 

--- --- --------------- ---------

4 45.68 18.26 2.87 3.98 2.63 8.06 6.41 3.81 0. 75 0.07 2. 58 0.22 0. 14 C02 2.90 99.67 
Cl 0.10 

Al. I 
FcS2 0.38 
Fc1Ss 0.80 
BaO 0.01 
SrO 0.02 

5 43.67 20.91 3.54 8.01 1. 46 7.37 6. 73 2.25 2. 521 0. 78 0. 11 0.05 C02 2.37 99. 77 

A2.'Il 

6 !53 .. 38 20.22 1. 56 1. 99 0.29 3.29 7.89 6.21 3.43 trace FeS2 1. 77 100.03 

A3.m 

7 56.44 15.54 3.27 3.67 1. 73 4. 16 5. 81 4 .. 27 2.06 0.44 1. 16 0.83 C02 0.97 100.35 

A2.ll 

8 58.43 19. 82 2.74 1.16 0.02 1.08 9. 70 4.09 2. 34 trace 0.02 0.08 C02 trace 99.92 
Cl 0.44 

A2.ll 

9 56.67 19.64 3.45 0.86 0.02 1.25 10.08 4.07 3.66 trace 0.03 0.06 C02 trace 99.79 
Cl trace 

A2. II 

10 53.58 25.26 0.64 1.20 0.08 1.20 10:49 5.28 0.04 0.27 trace C02 0. 79 99. 33 
Cl 0.50 

B2. III 

11 52.35 14.11 7.98 2.17 0.66 4.65 9.30 2.78 3.20 0.59 0.62 C02 1.50 100.30 
Zr02 0.39 

I 

A2. II 

12 56.26 23.59 0.85 2.61 0.27 0.54 7.77 5.72 0.37 
' 

0.47 0.09 C02 1.37 99.91 

A2. II 

13 44.63 13. 77 7.30 5.60 4.47 7.96 4.20 2.65 4.04 4.25 0. 09 I 0. 08 C02 1. 34 100.43 
CuO 0.05 

A2. II 

0.411 0. 26 14 51.48 17.07 1. 90 4.95 1.10 3.04 5. 65 ·5. 22 3.25 0. 6T 1. 16 C02 4.07 100.40 . 2. 569 
Zr02 none 
SO a none 

Al. I I Cl 0.11 
s none 
Cr20a none 
V20a none 
NiO none 
BaO 0.06 
Cu none 

PHONOLITE. 

1 54.95 18.64 4.75 1. 55 0.60 2.27 4 . 91 7.65 3.35 0.90 0.42 0.18 0.34 100.51 

A2. I! 

2 52.73 20.05 3.43 0.99 0. 17 3.35 7 . 94 4.77 4.85 0.69 trace C02 0.93 100.01 2.466 
BaO 0.11 

A3. III 

3 48.07 18.36 3.95 3.39 0.32 3.76 8 .72 4.71 4.65 0.45 0.14 0.55 C02 2.05 99.72 2.60 

A2. II 

4 60.05 19.97 4.32 1. 04 0.23 0.91 7 . 69 3.24 1.26 0.15 0. 11 0.79 Cl 0.28 100.04 '2.7.08 

A2.II 

5 56. 74 20.30 1.06 n. d. 0.23 0.57 0 . 62 13.36 '1.15 0.33 0.58 0.25 none Zr02 0.07 100.10 
FeS2 4.65 
BaO 0.19 

A2. II SrO trace 
~ 

6 52.20 20.67 3. 26. 1.38 0.48 4.43 6 . 61 4.90 3.56 0.36 0. 14 0.12 0.09 C02 1. 54 • 99.87 2.463 
SO a 0.04 
BaO 0.09 

A2. II 
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NEPHELITE SYENITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

4 ·westmont, M. F. Connor. F. D. Adams, Nephelite Groundmase 
Mount Itoyal, Montreal, Cong. G. Int., XII, Guide 3,, syenite. of breccia. 
Quebec. p. 46, 1913. 

5 Monmouth Township, N. N. Evans. Adams-and Barlow, Nephelite Also in 
Onta.rio? ' Tr. R. Soc. Can., II (4), syenite. Can. G. S. 

p. 37, 1909. Mem.6, 
p. 270, 1910 . 

6' Diamond .To quarry, . Brackett and .T. F. Williams, Foyaite. In ,V.·T., p. 295 . 
:Magnet ·cove, Smith. Ig. R. Ark., 
Arkansas. p. 238, 1891. 

7 Mauchline, ·M. Dittrich. G. W. Tyrrell, Analcite 
Ayrshire, G. Mag. (V), IX, syenite. 
Scotland. c p. 72, 1912. 

8 Nagy Kovez, B. Mauritz. B. Mauritz, Foyaite. Much 
Mecsek Mountains, T. M.P. M., XXXI, zeolitized. 
Hungary .. p. 475, 1912. 

9 Somlo, B. Mauritz. B. Mauritz, Foyaite. Much 
Mecsek Mountains, T. M. P. :M., XXXI, zeolitized. 
Htmgary. p. 472, 1912. 

10 Ditro, J. v. Szadeczky. J. v. Szadeczky, Nephelite In 'W_. T., p. 213 
S.iebenbi.ireen, Ref. N.J., 1901, I, syenite. 
Hm'lgary. p. 402. 

11 \Vijdhoek, F. Pi&'l.ni. H. A. Brouwer, Lujavrite. Also in 
P.ilandsberg, C. It., CXLIX, Transv. 
'1'1-ansvaal. p. 1008, 1909. Nephsy., 

p. 132, 1910. 

12 Mount Sobatchia, Bourdakow. A. Karpinsky, Miascite. In W. T., p. 211 
Ural Mountains. Cong. G. Int., VII, 

Guide V, p. 22, 1897: 

13 Banatette River, 0. Pufahl. A. V\7ichmann, Foyaite. ~In W. T., p. 343 
Kupang Bay, Samml. G. R. Mus. Loiden, 
Timor Island. II, p. 87, 1887. 

14' Minumurra Hiver, H. P. White. .Taquet, Card, and Harper, Nephelite 
Kiama, · Rec. G. S. N. S. W., VIII, syenite. c New South Wales. p. 36, 1905. 

PHONOLITE. 

1 Blairmore, C. W. Dickson. C. W. Knight, Blairmorite, 
Alberta, Can. Rec. Sci., IX, (analcite 
Canada. p. 276, 1905. trachyte tuff). 

2 Het·on Bay, H. W. Charlton. A. P. Coleman, Heronite. In W. T., p. 207. 
Lake Superior, J. G., VII, 
Ontru·io. · p. 435, 1899. 

3 Heron Bay, A. H. A. Robinson. A. P. Coleman, Heronite. Cf. No. 13, 
:Lake Superior, Rep. Bm. Min. Ont., IX, II.6.1.4. Ontario.· p. 189; 1900. 

4 Gales Point, A. S. Eakle. A. S. Eakle, Biotite tinguaite. In:W. T., p.197. Essex County, A . .T. S., VI, 
:Massachusetts. p. 491, 1898: 

5 Victor, W. F. Hillebrand. Lindgren and Ransome, Phonolite. Altered. Cripple Creek, U. S. G. S. P. P. 54, In W. T., p. 403. Colorado. p. 189, 1906. 

6 Sabucan, L. Lindner. L. Milch, Phonolite. 
Ihitimi, T. M. P. M., XXIV, 
Pn,raguay. p. 217, 1905. 
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PHONOLITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 Hzo+ H20- Ti02 PzOs MnO I Inclusive. Sum. Sp.gr. 
I 

------------------------
7 48.55 11.97 5. 73 4.41 4.77 10.06 4.86. 4.30 2.62 3.04 trace 100.31 

A3. III 

8 50.26 20.15 3.67 2.62 1.43 3.28 8.09 4.67 3.85 0.24 0.05 trace C02 0.96 100.18 
X 0. 75 

A2. II 
SO a 0.16 

0 

9 45.48 18.75 3.99 1.57 1.50 7.22 10.69 3.80 2.'10 1.18 0.46 0. 15 C02 2. 77 99.79 
BaO 0.13 

A2. II 

10 55.91 19.73 2. 73 1.. 36 0.75 2.39 7.24 2 . .13 4.33 trace 0.18 0.46 C02 1. 89 99.41 2.471. 
SO a 0. 21 ..- Cl 0.10 

A2. II F trace 

11 51.02 18.63 3.14 0.84 1.02 7.89 4.13 6.08 1.10 trace 0. 16 0.59 C02 4.53 99.66 2.480 
SO a 0.29 
Cl 0.09 

Al.I F trace 
Ce20a trace 
Cu 0.15 

12 54.98 13.28 10.60 0.39 1. 80 1. 55 5.46 6.32 1.!78 2.82 0.65 0.37 Cl O.OG 100.06 2.75 

A2. II 

13 54.71. 11.39 '13. 67 0.48 1.70 1.82 6.54 5.42 0.90 0.73 2.78 trace Cl trace 100.14 2.70 

A 3. III . 
14 53.40 18.21 2. 19 2.68 0.96 3.66 8.45 3.87 3.37 1.25 0.06 0.70 C02 1.06 100.03 2.490 

SO a 0.15 
Cl · 0.02 

A2. II 

15 53.00 16.47 5.29 3.10 0.63 4.15 7.21 5.09 1. 68 trace '0. 72 trace 0.37 C02 3.20 100.91 2.527 
SO a none 
Cl none 

A3. III 

16 56.49 18.77 3.00 1.46 0.63 3.29 7.10 5.18 1.83 0.62 0.74 0.27 0.32 C02 1.00 100.70 2.517 

A2. II 

17 47.00 17.86 4.85 4.02 1. 10 5.30 6.84 4~55 1.5~ 1.10 trace 0.32 1. 25 C02 4.80 100.52 2.492 

A 3. Ill 

18 58.33 19.31 3.77 0.69 0.27 1.15 8.93 5.08 2.39 0. 13 0.02 C02 0.04 100.23 2.580 
SO a 0.12 

A 2. II 

~9 52.40 19.93 3.83 1.51 0.32 1.34 11.71 4.10 3.54 0.23 trace 0.45 C02 0.21 99.62 2.499 
SO a none 
Cl 0.05 

A3. III 

20 51.98 20.61 4.08 1.32 0.38 1.12 11.69 4.42 3.29 0.32 trace 0.40 C02 0.44 100.14 2.492 
SO a none 
Cl 0.09 

A3. III 

21 50.15 18.45 4.71 1. 24 0.37 1. 39 12.02 4.65 5.25 0.78 trace 0.26 C02 0.52 99.79 2.434 
SO a none 
Cl trace 

A 3. III 

22 51.98 22.46 2.48 1.87 0.83 4.63 3.66 3.93 2.06 1.08 4.71 0.08 C02 0.04 99.85 
NiO 0.04 
BaO none 

!\.2. III SrO none 

ESSEXITE. 

1 44.62 7.90 4.22 5.67 14.00 19.44 1.20 0.31 0.75 0.07 1.87 0. 10 C02 O.GO 100.75 

A 2. II 

2 44.39 8.36 2.18 8.25 16.70 12.90 1.28 1. 28 2.08 0.02 1. 98 0.15 99.57 

A 2. II 



No. 

---
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

1 

2 

SUPERIOR ANALYSES OF ALTERED ROCKS AND TUFFS. 

Locality. 

Centurion, 
Paraguay. 

Alno, 
Sweden. 

0 

PyhH.kuru, 
K.uolu.jii.rv i, 
Finland. 

Schwintol, 
Hegau, 
Badon. 

Gennors bohl, 
He~u.u, 
Ba en. 

Michels berg, 
Katzenbuckel, 
Odenwald. 

}!{ichelsberg, 
Katzen buckel, 
Odenwald. 

Pommerle, 
Bohemia. 

N oar ':ropkowitz, 
Bohemia. 

Z.icgenborg, 
near N estersitz, 
Bohemia. 

Kon igsbachthal, 
Bohemia. 

Nagy Koves, 
near Fi.in:fkirchen, Mecsek 
Mountains, Hungary. 

Kosciusko, 
Now South Wales. 

Kosciusko, 
New South Wales. 

Kosciusko, 
Now South Wales. 

Mount Ningadhurn, 
Nandewar l\{ountains 
New South Wales. 

Rougemont Mountain, 
H.ouville County, 
Quebec. 

H.ougemont Mountain, 
Houville County. 
Quebec. 

PHONOLITE-Continued. 

Analyst. 

M. Goldschlag. 

P .. Tannasch. 

I. G. Sundell. 

G. F. Fohr. 

G. F. Fohr. 

0. N. Heidenreich. 

W. ~onne. 

F. Hanusch. 

F. Hanusch. 

F. Hanusch. 

F. Hanusch. 

K. Gremse. 

F. B. Guthrie. 

F. B. Guthrie. 

F. B. Guthrie. 

H. I. Jensen. 

M. F. Connor. 

M. F. Connor. 

Reference. 

M. Goldschlag, 
In. Diss. Jena, 
p. 24, 1913. 

H. Rosenbasch, 
Elem. Gest., 
p. 215, 1898. 

I. G. Sundell, 
B. C. G. Fin., No. 16, 
p. 14, 1905. 

G. F. Fohr, 
In. Diss: Wurzb., 
p. 30, 1883. 

G. F. Fohr, 
In. Diss. Wurzb., 
p. 24, 1883. 

W. Freudenberg, 
Mt. Bad. G. L.-A., V, 
(1~, p. 315, 1907. 

W. Freudenberg, 
Mt. Bad. G. L.-A. V (1),' 
p. 315, 1907. 

J. E. Hibsch, 
T. M: P. M., XXI, 
p. 576, 1902. 

J. E. Hibsch, 
T. M.P. M., XIX, 
p. 33, 1900. 

J. E.' Hibsch, 
T. M.P. M., XIV, 
p. 97, 1894. 

J. E. Hibsch, 
T. M.P. M., XIX, 
p. 76, 1900. 

K. A. Lossen, 
Z. D. G. G., XXXIX, 
p. 507, 1887. 

David, Guthrie, and Woolnough, 
Pr. R. Soc. N. S. W., XXXV, 
p. 366, 1901. 

David, Guthrie, and Woolnough, 
Pr. R. Soc. N. S. W., XXXV, 
p. 366, 1901. 

David, Guthrie, and Woolnough, 
Pr. R. Soc. N. S. W.,XXXV, 
p. 366, 1901. 

H. I. Jensen, 
Pr. Linn. Soc. N. S. W. 
XXXII, p. 903, 1908. 

ESSEXITE. 

J. J. O'Neill, 
Can. G. S". Mem. 43, 
p. 71, 1914. 

J. J. O'Neill, 
Can. G. S. Mem. 43, 
p. 81, 1914. 

Rock name. 

Phonolite. 

Tinguaite. 

Nephelite 
porphyry. 

Phonolite. 

Phonolite. 

Tinguaite. 

Tinguaite. 

Nephelite 
~orphyry 
phonolite). 

Tinguaite 
porphyry. 

Phonolite. 

Sodalite porphyry. 

Phonolite. 

Muniong-ite 
(tinguaite). 

Muniongite 
(tiuguai te). 

Mimiongite 
(tinguaite) 

Phonolite-
trachyte. 

Essex ita. 

Essexite porphyry. 

907 

Remarks. 

In W. T., p. 297. 

In W. T., p. 203. 

In W. 'f., p. 297. 

In W. T., p. 297. 

In W. T., p. 213. 

MnO high? 
In W. T., p. 465. 

Zeolitized. 
In W. T., p. 213. 

North borrlcr o£ 
dike. 

South border o£ 
dike. 

Center of dike. 

Altered. 
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ESSEXITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H,0-1 TiO, I P,O, MnO Inclusive. Sum. Sp.gr. 
-------------------

3 43.10 13.94 4.92 6.93 8.86 14. 6_5 2.50 0.89 0.55 0. 15 2.80 0.27 0.14 C02 0.64 100.62 
SO a none 

Al. I 
Cl trace 
s 0.22 
BaO 0.03 
Sro. 0.03 

4 46.77 14.91 7.80 . 4. 90 ·2.94 6.30 4.97 2.37 4. 28: 0.92 2.31 0.98 0.29 C02 trace 99.90 
Zr02 none 

AI. I 
FeS2 0.07 
Cr20a none 
V20a 0.02 
BaO 0.04 
SrO 0.03 
LhO trace 

5 40.40 13.49 5.87 4.88 8.01 10.02 3.45 2.94 3.06 0.61 2.21 1. 09 0.63 C02 3. 72 100.57 s o: 19 

A2. II 

6 51.03 8.48 11.95 3.21 6.34 6.96 5.42 4.83 1. 68 803 0.67 100.94 2.86 
Cl 0.37 

A3. III 

7 48.90 14.70 4.14 . 3. 68 3.95 8.26 5.22 0.56 2.44 0.52 0.95 0.79 0.03 C02 5.42 100.04 
SOa 0.04 

Al. I 
BaO 0.31 
SrO 0.13 
Li20 trace 

8 46.95 117.05 3.61 9.53 7.11 7.04 3.42 0.82 2.0[) 1. 58 0.63 0.03 C02 0.80 100.62 

A2. II 

9 48.63 15.03 0.51 9.55 6.34 5.95 5.32 0.56 3.16 0.93 2.04 0.34 0.20 C02 1.12 100.16 
FeS2 0.44 

Al. I 
NiO none 
BaO 0.04 
Li20 trace 

10 46.06 15.94 2.94 7.44 4.14 7.04 '4. 95 2.76 4.22 0.55 2.56 0.84 0.31 C02 0.11 100.32 
Cl trace 

Al. I FeS2 0.36 
NiO none 
BaO 0.10 
SrO none 

11 45.71 15.23 2.84 6.93 8.11 7.34 3.96 1. 31 4.70 1. 54 1. 64 0.47 0.54 s 0.08 100.51 Cr20a 0.02 

Al. I 
V20a 0.03 
NiO 0.02 
BaO 0.04 
Li20 trace 

12 43.55 14.84 3.09 7.44 7.41 7.66 3.82 1. 90 5.08 1. 79 2.48 0.63 0.23 C02 0.53 100.65 Cl trace 
FeS2 0.13 

Al. I NiO none 
BaO 0.07 
SrO none 

13 44.50 15.28 2.81 6.88 4.91 12.08 3.94 2.41 3.09 0.72 2.43 0.24 0.26 C02 1.16 100.71 

A2. II • 
14 40.87 16.23 1.31 7.37 9.83 11.13 2.78 0.53 4.28 1. 35 2. 85" 0.52 0.64 C02 0.38 100.34 

FeS2 0.21 
NiO 0.06 

Al. I BaO none 

L5 41.80 14.56 6.09 6.41 4.66 14.87 4.25 1. 94 1.18 4.14 0.52 C02 0.40 100.82 

\2. II 

L6 48.79 17.23 1. 99 6.78 2.92 5.58 5.48 3.77 3.93 0.28 1. 44 1.11 C02 0.16 99.75 2.66 
SOa o. 29 

A.2. II 

17 46.45 15.49 4.86 6.83 3.47 9.38 3.23 0.57 3.80 0.85 C02 4.90 99.83 

A3. III 

18 43.40 13.60 6.66 6.83 8.15 9.05 1. 66 0.64 3.20 0.26 C02 7.10 100.55 

A3. III 

19 42.15 18.75 4.94 7.30 3.74 9.75 3.34 2.07 4.35 0.58 C02 3.10 100.07 

A6. III 
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ESSEXITE-Continued. 

N o. Locality. Analyst. Reference. Rock name. Remarks. 

·--
Mount Royal, M. F. Connor. F. D. Adams, Essexite. 

:Montreal, Cong. G. Int., XII, 
Canada. Guide 3, p. 39, 1913. 

3 

M~leton Township, W. F. Hillebrand. H. E. Gregory, Tescheni.te. In W. T., p. 261. 
.roostook County, U. S. G. S. B. 165, 

Maine. p. 183, 1900. 

4 

Mount Solon, J. W. Watson. Watson and Cline, Teschenite. 
Augusta County, B. G. S. A., XXIV, 
Virginia. p .. 320, 1913. 

5 

'l'hree Peaks, A.M. Corney. J. E. Wolff, N ephelite rock In W. T., p. 299 
Crazy :Mountains, North Trauscont. Surv., (theralite). 
Montana. p. (11), 1885. 

6 

Shields River, H. N. Stokes. W. H. Weed, Theralite. Altered. 
Crazy }!fountains, U. S. G. S. B. 148, In W. T., p. 457 
Montana. p. 146, 1897. 

7 

Cerro Donoso, N. Sahl.bom. P. D. Quensel, Essexite 
Patagonia. B. G. Inst. Ups., XI, porphyry. 

p. 93, 1911. 

8 

Lochencl, E. G. Radley. J. S .. Flett, Essexite. 
ncar Edinburgh, G. S. Scot. Mem., Sh. 32, 
Scotland. p. 293, 1910. 

9 

l\{ons Hill, E. G. Radley. J. S. Flett, Teschenite. 
Dalmen.y, G. S. Scot. Mem., Sh. 32, 
Micl-Lotlriau, p. 293, 1910. 
Scotland. 

10 

L Blackburn, W. Pollard. J. S. Flett, Teschenite. 
L:inlithgowshire, G. S. Scot. Mem., Sh. 32, 
Scotland. p. 299, 1~10. 

:t.: 

2 Mochrie's crag, E. G. Radley. J. S. Flett, Teschenite. 
Linl:ithgowshire, G. S. Scot Mem., Sh. 32, 
Scotland. p. 299, 1910 

) 

1 

3 Lugar, A. Scott. G. W. Tyrrell, Teschenite-basalt. 
Ayrshire, pers. com. 
Scotland. 

1 

•1 Barshaw House, E. G. Radley. G. S.G.B., Theralite. 
near Paisley, Sum. Prog., (1907), 
Glasgow, Scotland. p. 55, 1908. 

1 

5 Monchi~1e, Singhof. Kraatz-Koschlau and Hackman, Segregation in In W. T., p. 349 
Serra c e Monchique, T. M. P.l\f., XVI, nephelite s}euite 
Portugal. p. 237, 1896. (teschenite . 

1 

G Oberberg, F. Stadler. R. Brauns, Essexite. 
near \Vissenbach, N.J. B. B., XXVII, 
Hesse-Nassau. p. 274, 1909. 

l 

7 llotzendorf, C. F. Eichleiter. C. F. Eichleiter, Teschenite. In W. T., p. 457 
Moravia. Vh. G. R.-A. Wien, XXX, 

p. 72, 1896. 

1 

8 Lohtka, C. F·. Eichleiter. C. F. Eichleiter, Teschenite. In W. T., p. 457 
Frankstaclt, Vh. G. TI..-A. Wien, XXX, 
Moravia. p. 73, 1896. 

1 

9 Bluenclo.rf, C. F. Eichleiter. C. F. Eichleiter, Teschenite. In W. T., p. 487 
N cutitschein, Vh. G. R.-A. Wien, XXX, 
Moravia. 

l 

p. 71, 1896. 

D 
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ESSEXITE-Con tinued. 

No. Si02 Al20 3 Fe20 3 'FeO MgO I CaO N~O K 20 H 20+ H20- Ti02 P,O, I MnO Inclusive. Sum. Sp.gr. 

20 38.85 15.65 10.43 8.88 1. 49 11.35 1. 96 0.62 4.50 0. 621 C02 6.25 100.60 

A3.ill 

21 39.20 15.52 8.80 5.08 6.49 14.45 2.04 1.11 3. 70 1.'18 C02 2.80 100.37 

A3. III • 
22 46.47 18.77 3.55 4.83 3.90 7.28 3.73 4.65 4.93 1. 21 0.14 C02 0.34 99.80 

A2. II 

23 42.91 16.68 2.00 6.56 6.25 10.31 3.39 2.09 3.17 1. 70 0.21 0.11 C02 4.52 99.90 
Cl trace 

A2. II 

24 49.73 17.68 3.09 5.5!) 2.33 5. 70 6.01 2.'75 4.55 1.09 0.86 '0.40 0.21 99.99 

A2. II 

25 49.87 14.98 6.17 4.40 1. 77' 6.34 5.08 2.04 1. 66 2.60 0. 74 C02 
SOa 

3.22 99.88 2.722 
0.25 

A2. II 
Cl trace 
s o. 76 

26 46.20 16.01 5.08 7.01 5.07 7.09 6.50 2.04 4.31 0.76 0.51 0.16 CO: 0.21 100.95 

A2. II 

27 48.25 17.38 4.54 5.31 2.13 6.03 5.81 3.00 3.85 2.73 0.65 0.30 C02 0.51 100.65 2.751 
Cl 0.09 
F none 

Al. I s 0.04 
BaO 0.03 
SrO trace 

2 8 58.82 16.91 2.40 4.59 0.88 2.42 6. 74. 2.96 0.56 1. 98 1.14 0.34 0.13 C02 0.54 100.42 2.665 
Cl 0.01 

A2. II 

2 9 43.06 16.31 5.40 7.61 5.49 9.37 3.12 1. 07 2.93 1.16 2.46 0.32 0.23 COz 1. 36 100.30 2.814 
Cl 0.02 
s 0.26 

A 1. I V20a 0.05 
NiO 0.06 
BaO 0.02 
SrO trace· 

3 0 41.05 12.27 6.39 11.07 6.38 10.96 2.43 0.53 3.58 0.44 4.39 0.19 0.17 C02 0.03 100.31 3.058 
ZrOz none 
Cl trace 

A 1. I s 0.35 
Cr20a trace 
V20a 0.06 
NiO 0.02 
BaO none 

,_ SrO trace 
Cu trace 

1 46.22 9.33 5.85 7.39 3.08 10.80 3.21 1. 80 1. 78 0.94 3. 70 0.80 0.32 C02 4.46 100.41 2.801 
SOa 0.32 3 
Cl 0.03 

A :i.. I s 0.10 
Cr20s 0. 02 
V20a 0. 02 

I BaO o. 24 
SrO none 
Li20 trace 

TRACHYDOLERITE. 

45.27 15.03 4.04 9.10 6.59 6. 64 5.07 1.08 1. 85 0.14 4.41 0.16 trace C02 0.38 99. 76 2.988 
SOa none 1 
Cl trace 

A 2. II 

46. 71 15.59 8.27 1.40 4.90 6.41 4.97 2.85 3.16 1. 08 2.40 0. 76 0.18 C02 1. 06 99.88 
NiO trace 2 
BaO 0.08 

A 1. I SrO 0.06 

44.49 13.03 2;78 . 8. 24 11.23 8.58 3.16 2.25 0.76 0.55 2.60 0.92 0.17 C02 0. 86 99. 71 
Cr20a 0.02 3 
NiO 0.07 

A 2. II 

4 55.39 16.81 9.87 2.60 3.22 6.03 0.83 0.62 1.07 2. 19 0. 69 C02 0.93 100.25 2. 78 

A 2. II 

0 
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ESSEXI'rE-Continuecl. 
~ 

No . Locality. Analyst. Reference. Rock name. Remarks. 

.. 

20 N eutitschein, 
Moravia. 

C. F. Eichleiter. C. F. Eichleiter, 
Vh. G. R.-A. Wien, ~XX, 

Teschenite. In W. T., p. 457. 

p. 72, 1896. 

21 Jasenitz, C. F. Eichleiter. C. F. Eichleiter, Teschenite. In W. T., p. 457. 
Moravia. 

-:: 
Vh. G. R.-A. Wien, XXX, 
p. 74, 1896. 

22 Val dei Coccolettl, M. Dittrich. J. Romberg, Theralite. 
:Monte Mulatto, Sb. Pr. Ak. ,V., 
Predazzo, Tyrol. I, p. 743, 1902. 

23 Val Deserta, :M. Dittrich. J. Romberg, Essexite. 
:Monte :Mulatto, Sb. Pr. Ak. W., 
Predazzo, Tyrol. p. 104, 1904. 

24 Kursebi, D. Beljankin. D. Beljankin, Teschenite. 
Caucasus. Ann. lust. Poly. Pet. Grt., 

XVII, p. 10, 1912. 

25 lUbeira clas Voltas, Kliiss. C. Gagel, Essexite. 
Madeira. Z. D. G. G., LXIV, 

p. 399, 1912. 

26 Hamasat, E. Manasse. E. Mauasse, Teschenite. 
:Massaua, Stud. Pet. Erit., 
Eritrea. p. 87, 1909. 

27 1v{inussiusk, E. Collett. J. Rakovsky, Teschenite. 
.Tenessei, B. Ac. Imp. St. P., 
Siberia. p. 251, 1911. 

28 Prospect, H. P. White. 
,.. 

.T ensen and J evons, E~ex:ite aplite. 
near Sydue\, Pr. R. Soc. N. S. W., XLV., 
New South .Vales. p. 539, 1912. 

29 Prospect, J. C. H. Mingaye. Jensen and J evons, Essexite. 
near Sydn.e\, Pr. R. Soc. N. S. W., XLV, 

' New South Vales. p. 504, 1912. 

30 ·rl'ospect, J. C. H. Mingaye. Jensen and J evons, Pallio-essexite. 
nea.r Sydney, Pr. R. Soc. N. S. W., XLV, 
New South Wales. p. 504, 1912. 

31 J ell.ore Creek, D. Mawson. 
I Taylor and Mawson, Essexite. H 20 corrected 

:Mittagong, Pr. R. Soc. N. S. W., by authors, 
New South Wales. XXXVII, p. 341, 1903. pers. com. 

TRACHYDOLERITE. 

1 N unasarnausak, C. Winther. N. V. Ussing, Trachydolerite. 
Ilima.us:tk Region, G. Julhb., 
Greenland. p. 212, 1911. 

2 Blaikie Heugh, W. Pollard. E. ·B. Bailey, Kulaite. 
near Traprain Law, @ G. S. Scot. Mem., Sh. 33, 
East Lothian, Scotland. p. 126, 1910. 

3 Halvdans Fjeld, M. Dittrich. V. Goldschmidt, Trachydolerite. 
Wood Bay, Skr. Vid. Krist., 1911, 
Spitzbergen. No.9, p. 16. 

I 

4 Fmuenber&', R. Wedel. R. Wedel, Trachyclolerite. In W. T., p. 221 .. 
near Brettfirst, Jb. Pr. G. L.-A., XI, 
Rhongebirge. p. 23, 1892 .. 
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' 
TRACHYDOLERITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.~. 

------------~ ---------------

5 50.61 19.36 5.28 3.07 2.29 6.39 5.36 2.91 2.45 0. 19 1.06 0.61 C02 o. 78 100.44 
SOa trace - Cl 0.08 

A2. II 

6 48. 11 16.41 8.96 2.60 3.03 7.96 3. 76 2. 55 3. 10 2. 50 0.64 Zr02 0.27 100.18 2. 789 
SOa 0.27 

A2. II 

7 36.59 33.51 15.54 1. 78 0.86 0.32 1. 10 0.91 9.51 100.12 

A:J.III 

8 36.58 28.45 12.95 4.54 0.54 0.81 0.94 1. 12 13. 70 99.63 

A3. III 

9 34.33 35. 19 9.01 6.90 0.47 0. 28 0. 61 0.82 13. 75 99.36 

A3. III 

10 30.82 20.35 16. 75 8.08 4.24 5.52 2.01 1. 21 11.76 100. 74 

A3. III 

MONCHIQUITE. 

., 
1 37.34 11. 85. 5.37 6.40 9.66 11. 92 2. 91 2.05 2.56 0.24 3.93 0.04 0.18 C02 5.08 100.09 

Cl 0.04 
FeS2 0.47 

AI. I BaO 0.04 
SrO 0.02 

" rl 

2 36. 69 11. 96 5.45 8.90 7.85 10.28 3.88 2.07 0.25 1. 70 5.44 0.62 9.38 C02 3. 78 100.21 
SOa 0.92 
Cl 0.04 

A2. II BaO trace 

3 36.29 10.91 7.55 5.52 9.29 13.48 3.42 1. 40 3.65 4. 60. 0.23 C02 3.85 100.19 

A2. II 

4 42.03 13.60 7.55 6.65 6.41 14. 15 1. 83 0.97 1. 08 3.70 0.57 SOa 0.08 99.23 
NaCI 0.05 
FeS2 0.56 

B2. III 

5 36.40 12.94 8.27 4. 59 11.44 14.46 0.97 3.01 2. 36. 0.42 1.04 C02 3.94 99.84 

A2. II 

6 44.66 12.12 5.81 3.20 8. 77 8.14 4.47 2.'75 4.33 1. 02 2.02 0. 21 C02 2.19 99.69 

A2. II 

7 42.46 12.04 3. 19 5.34 12.40 12. 14 1.21 2.68 4.03 2.47 0.84 0.16 C02 0.55 99.51 
' 

A2. II 

8 44.08 12.80 4. 58 3.84 7.22 11. 21 2.97 3.31 2.35 0. 77 1.43 0.70 0.14 C02 4.14 99.97 
Zr02 none 
SOa 0.01 

AI. I Cl 0.04 
s 0.14 
Cr20a 0. 05 
BaO 0.13 
SrO 0.06 
LhO trace 

9 31.55 9.85 5.27 5. 90 7.45 15. 22 3.69 3.90 1. 82 0.92 4.86 2.34 0.11 C02 5. 27 100.04 
Zr02 none 
SOa 1. 52 

AI. I s o. 27 
BaO 0.07 

0 
SrO 0.09 

10 43.74 14. 82 2.40 7.52 6.98 10.81. 3.08 2.90 2.94 2.80 0.64 C02 
Cl 

1.50 
trace 

'100. 23 2.914 
s 0.10 

A2. II 

11 42.51 12.85 2.67 7.52 12.00 11.83 2. 75 2. 15 2. 96 0.83 C02 3.46 100.53 2.905 

A3. III 
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TRACHYDOLERITE-Continued. 

~~-1- Locality. Analyst. Reference. Rock name. Remarks. 

5 Pihlberg, K. H. Scheum~nn. K. H. Scheumann, Socialite trachy-
Polzen District, . Abh. Sachs. Ges. V-l., dolerite. 
Bohemia. XXXII, p. 757, 1913. 

(j :Mawensi, C. Kliiss. L. Finckh, Basaltoid trachy- Zr02 by color 
Kilhnan~ro, Z. D. G. G., LXV, dolerite. with H 20 2: 

German ~ast Africa. p. 501, 1913. 

7 Ng)oleon's tomb, H. Reinisch. R. Reinisch, Trachydolerite. Altered. 
"ll t. Helena. D. Sudp. Exp., II (7), 

p. 645, 1912. 
C' 

8 James Valley, 
St. Helena. 

R. Reinisch, H. Heinisch, 
D. Sudp. Exp., II (7), 

Trachydolerite. Altered. 

p. 645, 1912. 

!) Nap Seal, R. Reinisch. R. Reinisch, Trachydolerite. Altered. 
St. Helena D. Sudp. Exp., II (7), 

p. 645, 1912. 

10 Westpoint Crater, R. Reinisch. R. Reinisch, Trachydolerite. Altered. 
St. Helena. D. Sudp. Exp., II (7), 

p. 645, 1912. 

\ 

\ MONCHIQUITE. 

1 l\Hle End quarry, 
:Montreal, 

~{. F. Connor. F. D. Adams, 
Cong. G. Int., XII, Guide 3, 

Monchiq ui te. 

Quebec. p. 46, 1913. 

2 Reservoir, B. J. Harrington. F. D. Adams, Monchiquite. 
Montreal, Cong. G. Int., XII, Guide 3, 
Quebec. p. 46, 1913. 

3 Hurry Inlet, N. Sahlbom. 0. Nordensjold, Ouachitite. 
J.-ive1~ool J_,and, Medd. Gr.onl., XXVIII, 
East reenland. p. 212, 1908. 

4 Fourche Mountain, 
Little Rock, 

Noyes and Brackett. J. F. V\Tilliams, Fourchite. In W. T., p. 333. 
Ig. R. Ark., 

Arkansas. p. 108, 1891. 

5 Near Hot Springs, 
Arkansas. 

L. G. Eakins. J. F. Kemp in J. F. Williams, 
Ig. R. Ark., 

Ouachitite. · In W. T., p. 349. 

p. 399, 1891. 

6 :Musselshell River, L. G. Eakins. W. H. 'Veed, Monchiquite? In Vil. T., p. 341. 
Cmzy Mountains, U. S. G. S. B. 148, 
Montana. p. 144, 1897. 

7 Willow Creek, L. V. Pirsson. 'Veed and Pirsson, 1\fonchiquite. Fe203 corrected 
Castle :Mountains, U. S. G. S. B. 139, byJ .... V. P. 

• l\Iontana. p. 115, 1896. In W. T., p. 343. 

8 CrB)ple Creek, W. T. Schaller. Lindgren and Ransome, 1\fonchiquite. 
olorado. U.S. G. S. P: P. 54, 

p. 96, 1906. 

9 Near Beaver Creek, G. Steiger. E. S. Larsen, Analcite rock. 
Uncompahgre quadrangle, U. S. G. S. rec. lab. 
Colorado. 

10 Rio do Ouro, P. Jannasch. Hunter and Rosenbusch, Monchiq ui te. In W. T., p. 343. 
Serra· de 'l'ingua, T. M. P.M., XI, 
Brazil. p. 464, 1890. 

11 Grain bank, J. S. Flett. J. S. Flett, Monchiquite. In W. T., p. 351. 
Kirkwall, Tr. R. Soc. Edin., XXXIX 
Orkney Islands. (IV), p. 891, 1900. 

42423 °-17--58 
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MONCHIQIJITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------ ------- -------------
12 43.55 14. 60 5.34 7.46 4.77 7.94 5.01 1. 40 4.58 0.63 2.52 0.88 0.55 COz 0.56 100.42 

FeSz o. 31 
NiO o. 05 

AI. I BaO o. 27 
I SrO none 

13 39.54 13. 74 4.05 7.85 8.66 9. 64 2. 24 3. 70 2. 77 0. 61 2. 72 1.01 0.40 COz 2. 48 100.06 
FeSz o. 27 
CrzOa 0. 10 

AI. I V20a o. 05 
NiO 0.05 
BaO 0.19 
SrO 0.14 
LizO trace 

14 40.26 10.22 2.86 7. 14 8.75 13.43 1.51 1. 32 3.53 1. 24 2. 26 0.65 0.20 COz 5.80 99.79 
SOa 0.62 
Cl trace 

A2. II CrzOa trace 

15 42. 5.7 15.90 2.10 6 .. 85 3.18 10.55 4. 71 3. 88 2.00 2. 50 trace 0. 79 C02 4.87 99. 90 

A2. II 

16 43.31 14.13 4. 64 6.05 8.43 11.92 2.53 1. 74 1. 28 2.46 0.53 C02 3.32 100.66 
FeSz 0.32 

A 2. II 

17 46. 69 17.57 2.01 8.57 3.00 8.04 5.25 3. 76 1·. 27 1.45 0.58 C02 
SOa 

0.88 99.43 2. 751 
none 

Cl 0.04 
A2. II 

8 40.30 12.42 7. 64 5.04 12. 34 12.10 3.31 1. 22 3.32 0.50 0.99 0.02 COz o. 60 101. 12 2.892 
Cl 0.05 1 
F 0.85 

A 1. I s 0.32 
Ba0 0.20 
SrO trace 

9 39.62 12.98 7.58 5.47 9.93 10.55 4.30 1. 27 4.33 0.53 1. 02 0.15 C02 o. 70 100.34 2.970 
Cl 0.07 1 
F 1. 23 

A 1. I s 0.35 
BaO 0.26 
SrO trace 

0 39.28 13.04 7.83 5. 72 9.88 10.88 3.72 1.39 4. 25 0.62 1. 16 0.05 C02 o. 71 100.54 2.896 
Cl 0.03 2 
s o. 57 

A I. I BaO o. 68 
SrO trace 
F o. 73 

42.52 16.82 2.90 7.56 6.43 9.78 4.02 1.31 5. 51 0.47 1.30 1.46 0.15 C02 0.07 100.37 2.812 
ZrOz none 
Cl trace 

1. I s none 
Cr20a none 

A 

VzOa 0.03 
NiO none 
BaO 0.04 
SrO trace 
LhO none 

2 41.72 16.87 5.90 3.87 4. 23 10.32 4. 99 2.73 3.67 0.45 1. 70 0.85 0.15 C02 2.54 100.24 2.732 
ZrOz none 2 
SOa none 

I. I Cl 0.03 . 
s none 

A 

V20a 0.02 
NiO 0.04 
BaO 0.13 
SrO 0.03 

3 40.62 13. 63 7.05 6.07 5. 71 10.05 2. 23 2.48 4.58 1:30 2. 30 1. 16 0.08 COz o. 71 99.98 2.844 
Zr02 none 2 
SOa 0.38 

1. I s 0.11 
Cr20a none 

A 

VzOa 0.06 
NiO none 
BaO 1. 46 
SrO trace 
Cu trace 

4 2 40.25 10.83 5.30 8.00 12.53 9.64 3.76 1.48 2.58 0. 78 2. 74 0.73 0.30 COz 
ZrOz 

1.14 100.38 3.024 
none 

SOa none 
1. I Cl o. 03 

s none 
A 

Cr20s 0.01 
V20a 0.04 
NiO 0.06 

I 
BaO 0.18 
SrO trace 
Li20 none 
Cu none 
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MONCJIIQUITE-Con~inued. 

No. Locality. Analyst. Reference. Rock name. 
I 

Remarks. 

12 Camasan Fhais, E. G. Radley. J. J. H. Teall, Monchiquite. 
Argyll, G. S. Scot. :Mem., Sh. 45, 
Scotland. p. 128, 1908. 

13 Kilchattan, E. G. Radley. J. S. Flett, Nephelite 
Colonsay Island, G. S. Scot. Mem., Sh. 35, ouachitite. 
Scotland. p. 46, 1911. 

14 Golden Hill, 
Momuou thshire, 

S. J. Johnstone. W. S. Boulton, 
Q. J. G. S., LXVII, 

:Monchiq ui te. 

England. p. 470, 1911. 

15 S. Berge, 
Alno, 
Sweden. 

N. Sahlbom. N. Sahlbom, 
N.J., II, p. 98, 1897. 

Monchiquitc .. In W. T., p. 459. 

lG Bornwald, L. Walter. G. Klemm, Monchiquite. 
Spreudli: ·.gen, Nb. Ver. Erdk. (4), XXVIII, 
Oclcnwalcl. p. 34, 1907. 

17 H.oscnkamm, F. Hanusch. J. E. Hibsch, Monchiquite. 
ne:-.r Zinkenstein, '1'. M.P. M., XXIX, 
Bohemia. p. 419, 1910. 

18 'l'aganrog District, J. Morozewicz. J. Morozewicz, 
H.ussi::i.. Mem. C. G. Rus., No. 8, Monchiquite. 

p. 41, 1903. 

].!) Taganrog District, J. Morozewicz. J. Morozewicz, Monchiquite. 
H.uss.ia. Mem. C. G. Rus., No.8, 

No. 41, 1903. 

20 'l'agan:rog District, 
H.ussia. 

J. Morozewicz. J. Morozewicz, 
Mem. C. G. Rus., No.8, 

Monchiquitc. 

p. 41, 1903. 
' -

21 South Bulli, H. P. White. Dep. Min. N. S. W. A. R. :Monchiquite. 
New South Wales. {1912), p. 198, 1913. 

22 Mount Nabo, J. C. H. Mingaye. Dep. Min. N. S. W. A. R. Monchiquite. 
vVollongong, (1912), p. 198, 1913. 
Now South Wales. 

23 Kcmbla, W. G. Stone. Dep. Min. N. S. W. A. R. Fourchlte. 
Wollongong, (1912), p. 198, 1913. 
New South Wales. 

24: Murrumburrah, H. P. White. Mingaye and White, Leu cite 
New South Wales. Rec. G. S. N. S. W., VII, monchiquite. 

p. 302, 1904. 
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MONCHIQUITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na~O K20 H20+ H20-:- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
---.,.- --- --- --- ------- ------------ ---

25 39.35 11.60 3.32 7.38 9.82 12.66 2.00 1.77 3.82 1. 28 1. 98 0.64 0.21 C02 4.04 100.50 2.915 
Zr02 none 

AI. I SOa none 
Cl 0.05 
s 0.46 
Cr20a trace 
V20a 0.03 
NiO O.OI 
BaO 0.08 
SrO trace 
Cu none 

26 36.88 4.53 2.03 9.67 25.40 7.61 1.17 0.43 0.82 0.58 2. 10 none ·0.04 C02 8.10 99.66 
Zr02 0.06 
s O.I7 

AI. I NiO 0.07 
BaO none 
SrO none 

27 40.92 11.34 0.54 12.96 7. 78 9.28 3.27 1:'94 1.77 0.64 6.57 0.51 o.i3 C02 2.82 100.47 2.95 
-. 

A2. II 

NEPHELITE BASALT, ETC. 

1 48.61 20.74 4.29 0.22 2. 11 0.25 0.16 0. 77 7.07 12. 10 3.57 0.29 none F o. 63 100.81 
Cr20a trace 
BaO none 

1. I SrO none A 

35.03 9.80 5.55 4.98 9.78 15.09 2.04 2.16 2.05 0.41 2. 20 1. 99 0.06 C02 7.83 99.66 2.99 
Zr02 none 

2 
f SOa none 

I. I Cl trace A 
FeS2 0.38 
BaO O.I4 
SrO O.I7 

3 49.07 19.46 2.30 3.50 0.60 3.82 9.25 4.39 5.99 0.64 trace 0.38 C02 trace 99;40 

'A 2.'ri: 

4 41.76 12.61 8.39 7.38 5.23 13.62 2.58 1.19 3.66 C02 4.49 100.31 .. 
A 3. III 

5 39.04 12.47 7.89 3.93 8.93 13.84 3.29 1.21 1. 75 1. 17 1. 61 3.98 C02 0.53 99.79 
SOa O.I5 

A 2. II 

6 45.19 10.49 8.60 5.04 5.97 12.94 2.04 4.09 3.31 1.'01 0.50 C02 o. 77 100.15 
MoS2 0.20 

A 2. II 
I 

7 40.39 15.12 10.83 n. d. 8.76 13.84 2.62 1.84 1. 46 1. 12 1. 23 0.20 C02 1. 66 99.67 
SOa 0.60 

A 3. III. 
Cr20a tra(\e 

8 39.31 12.39 1.32 11.22 9.43 14.10 2.95 1.89 2.42 0.50 2.30 1.30 C02 1.23 100.36 3.124 

A 2. II 

9 39.16 10.06 6.54 7.71 13.74 15.30 2.38 1.46 1. 55 1. 52 0. 75. 0.11 C02 0.58 100.86 
f Cr203 trace 

A 2. II 

10 41.80 12.43 6.29 4.84 13.62 10.88 3.40 L71 2.17 2.15 trace C02 0.65 101.01 3.011 
X 0. 94 
SOa 0.13 

B2. III Cl trace 

11 39.16 10.06 6.54 7.71 13.74 15.30 2.38 1.46 1. 55 1. 52 0.75 0.11 C02. 0.58 -100.86 3.023 
Cr20a trace 

.A 2. II 
I 

12 55.02 18.14 6.03 1. 32 2.12 6.67 4.55 4.03 2.08 trace 0.63 SOa none 100.59 2.698 
Cl trace 

A 3. III 

13 46.88 15.95 3.36 6.37 4.04 9.72 5.04 2.79 3.16 2.31 0.78 0.48 SO a none 100.88 2.69 
Cl none 

A2. II 

4 40.20 12.11 '7.04 6.61 6.58 13.25 3.58 1. 61 2.06 4.73 1. 09 0.28 C02 1. 24 100.72 2.920 
SO a 0.34 

I ·c1 none 
2. II 

1 

A 
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MONCHIQUITE-Continued. 

No. Locality. .Analyst. Reference. Rock name . Remarks. 

--
25 Kiama, H. P. White. Jaquet, Card, and Harper, Leu cite 

New South Wales. Rec. G. S. N. S. W., VIII, monchiquite. 
p. 50, 1905. 

•:"'> 

. 
26 Dingo Creek, .. R.I. Jensen. H. I. Jensen Mon~hiq ui te. 

Nandewar Mountains, Pr. Linn. Soc. N. S. W., 
New South Wales. XXXII, p. 904, 1908. 

27 Sheepshead Line, F. Stillwell. F. Stillwell, Monchiquite. 
Bendigo, Pr. R. Soc. Viet., XXV~ 

I Victoria. p. 4, 1912. 

NEPHELITE BASALT, ETC. 

1 Anna Lee :Mine, W. F. Hillebrand. W. Cross N ephelite basalt. Altered. 
Cripple Creek, u. s. G. s. B. 148, In W. T., p. 457. 
Colorado. p. 162, 1897. 

2 Appie Ellen Shaft, W. F. Hillebrand. W. Cross Nephelite basalt. Altered. 
Cripple Creek, u.s. G. S. A. R. 16, II, In W. T., p. 457. 
Colorado. p. 50, 1896. 

3 Sud Berge, N. Sahlbom. N. Sahlbom, . N ephelinite. In W. T., p. 303. 
Alno, N.J., II, p. 97, 1897. 
Sweden. 

4 Hamberg, E. E. Dana. F. Schalch, N ephelite basalt. ll~ W. T., p. 459. 
Neckarelz, G. Rp. Kt. Bad .. Bl. Mosbach, 
Baden. p. 32, 1894. 

5 llitzberg, · G. Butzbach. G. Klemm, N ephelite basalt. 
Oclenwald. Nb. Ver. Erdk. (4), XXVIII, 

p. 40, 1907. 

·6 lt<?~en~irtchen, K. Tichauer. R. Wedel, N ephelite basalt. In W. T., p. 341. 
Heu ach, Jb. Pr. G. L.-A., XI, 
Hesse. p. 33, 1892. . 

7 Russberg, E. Becker. E. Becker, N ephelite basalt. 
near Darmstadt, Ref. N.J., I, 
Hesse. p. 370, 1906. 

8 H.ossberg, E. ~ecker. E. Becker, Hauyne-nephelite 
near Darmstadt, Ref. N.J., I, basalt. 
Hesse. p. 370, 1906. 

9 Oborleinle.iter, A. Schwager. 
Hesse Cassel. 

Leppla and Schwager, 
Geog. Jhft., I, 

Nephelite basalt. In W. T., p. 363. 

p. 69, 1888. 

10 Pietzelstoin, E. Moller. 
H.hoiJ.gebirge. 

E. Moller, N ephelite basalt. In W. T., p. 345. 
N.J., 
p. 116, 1888. 

11 0 borl e inl eitner, 
Fichtelgebi.rge. 

A. Schwager. Leppla and Schwager, 
Geog. Jhft., I, 

Nephelite basalt. In W. T., p. 363. 

p. 69, 1888. 

12 Kolmer Scheibe, 
Bohemia. 

R. Pfohl. J. E. Hibsch, 
'1'. M. P.M., XV, 

Hauyne teph.rite. In W. T., p. 265. 

p. 258, 1896. 

13 Fuchs berg, F. Hanusch. Hibsch and Seeman, Teph.rite. Zeolitized. 
near Stankowicz, '1'. M.P. M., XXXII, 
Bohemia. p. 87, 1913. 

H Grosspriesen, I F. Hanusch. J. E. Hibsch, Hauynophyre. 
Bohemia. '1'. 1vL P. llf., XXI, 

p. 528, 1902. 
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NEPHELITE BASALT, ETC.-Continued. 

No. Si02 Al20 3 Fe,O, I FeO MgO CaO Na20. K20. H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

----· --- --- -------

15 39.94 15.87 1.15 9.77 11.36 12.69 3.03 0.87 1. 41 2.00 0.82 0.46 C02 0.54 99.91 2.976 

A2. II 
0 

40.99 16.50 10.62 n. d. 3.29 12.63 5.95 16 2.36 2.63 2.41 0.89 0.35 SO a 0.64 99.62 2.91 
Cl 0.36 

A3. III 

17 37.17 10.74 5.69 5.94 9.84 14.73 4.22 1. 09 2.64 1. 63 0.94 1. 47 trace C02 4.62 100.97 
I 

Cl 0.04 
s 0. 21 

B2. III 

18 31.39 12.15 5.89 6.41 9.82 16.61 3.48 1. 21 3.17 1. 66 1. 23 1.40 0.41 C02 5.31 100.14. 

A2. II 

19 39.37 16.50 2.28 7.97 4.48 10.22 4.73 3.38 4. 77 3.31 0.13 0.06 C02 0.64 1o·o. 01 2.82 
SOa 2.14 
Cl 0.09 

A2. II 

20 45.30 17.81 1. 70 8.20 6.02 8.51 4.95 2. 56 2.75 1. 93 trace 99.73 
-

A3. III 

21 43.47 12.60 9.85 3.53 4.11 11.96 3.25 1. 74 4.14 2.52 1.04 1. 74 99.92 
: 

B2. III 

22 37.53 8.35 l3.81 5.01 5.94 10.96 3.31 1. 99 9.33 1. 96 1. 02 C02 1.00 100.21 

A2. II 

3 41.40 17.01 2.50 7.74 5.56 7.64 .3.93 2.13 2.54 1. 72 2.30 0.94 0.10 C02 4.34 100.12 2.783 
Zr02 none 2 
SO a 0.06 

A l.I Cl trace 
; Iii trace 

Cr203 trace 
V20a none 
NiO none 
BaO 0.21 
SrO trace 
Cu none 

4 39.92 11.26 4.24 11.01 8.01 8.91 3.18 2.70 2.15 0.40 1. 02 0.41 0.11 C02 6.82 100.44 3.01 
SOa 0.30 2 
V20a trace 

A 2. II 

IJOLITE. 

38.93 15.41 5.10 4.24 5.57 16.49 5.27 1. 78 5.20 1.62 0.35 trace Cl 0.02 100.57 
FeS2 0. 89 1 
SrO- trace 

A2. II LhO trace 

2 38.11 20.84 5.67 1.46 3.80 14.44 6.65 2.12 4.51 0.57 0.48 0.84 0.14 C02 0.65 100.60 2.769 
Zr02 0.18 
SOs none 

A 2. II s 0.14 

3 36.51 I 8.22 8.29 3.31 8.19 18.85 2.10 1.08 1.40 3.11 trace X 2.10 99.22 
Cl 0.03 
FeS2 6.03 

B2. III SrO trace 

4 46.29 17.47 '2.24 7.07 2.10 5.82 8.69 1. 47 5.12 0.69 2.37 0.70 0.28 C02 none 100.40 
F trace 
BaO 0.09 

A2. II 

5 46.58 15.25 7.58 4.70 2.30 4.68 8.93 1. 70 4.53 1. 91 0.53 1.04 0.10 C02 none 99.83 

A2. II ' 

I 

LIMBURGITE. 

1 36. 80 4. 16 n. d. 8.33 25.98 8.63 0. 17 2.48 6.93 0. 51. l. 26 0.47 0.13 C02 2.'95 100.22 
SOa 0.06 
s 0.95 

2. II NiO 0.09 
BaO 0.12 

A 

SrO trace I 



No. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

1 

2 

3 

4 

5 

Locality. 

Saubernitz, 
Bohemia. 

'reufelsmiihle, 
Hochstraden, 
Sty1:ia. 

Recoaro, 
Vicentino, 
Italy. 

l")oleo-Folgare, 
Viceutino, 
Italy. 

Etinde Volcano, 
Kamerun. 

Bekinkina, 
Ambavatovy, 
l\fadagascar. 

Fort 'l~ernan, 
Uganda :Railway, 
Bl'itish East Africa. 

. Karungu, 
Victoria N yanza, 
British East Africa. 

Bulli, 
New South Wales. 

I 

Sating Flat, 
aperteo Valley, 

New South Wales. 

Magnet Cove, 
Arkansas. 

Magnet Co:ve, 
Arkansas. 

Magnet Cove, 
Arkansas. 

Glenmuir Water, 
Lugar, Ayrshire, 
Scotland. 

Harshaw, 
near Paisley, 
H.enfrewshire, 
Scotland. 

Syntcuse, 
New York. 

SUPERIOB. ANALYSES OF ALTERED' ROCKS AND TUFFS. 

NEPHELITE BASALT, ETC . ...:_Continued. 

Analyst. Reference. 

F. Hanusch. J. E. Hibsch, 
T. M.P. M., XXIX, 
p. 412, 1910. 

A. Jager. A. Sigmund, 
T. M. P. M., XVI, 
p. 347, 1897. 

E. Artini. E. Artini, 
~· Inst. Lomb. (2), XL, 

.P· 503, 1907. 

L. Maddalena. L. Maddalena, 
Rend. Ac. Line., XVII (1), 
p, 807' 1908. 

M. Dittrich. E. Esch, 
.Sb. Pr. Ale W., 
p. 299, 1901. 

Pisani. A. Lacroix, 
Mat. Min. Mad., II, 
p. 229, 1903. 

M. Goldschlag. l\f. Goldschlag, 
N.J. Cb., 
p. 596, 1912. 

M. Goldschlag. M. Goldschlag, 
N.J. Cb., 
p. 595, 1912. 

W. G. Stone. G. W. Card, 
pers. com. 

J. C. H. Mingaye. G. W. Card, 
Rec. G. S. N. S. W., VII, 
p. 42, 1902. 

IJOLITE. 

J. F. WilliaiQ.s. J. F. Williams, 
Ig. R. Ark., 
p. 226, 1891. 

H. S. Washington. H. S. Washington, 
J. G., IX, 
p. 619, 1901. 

J. F. Williams .. J. F. Williams, 
Ig. R. Ark., 
p. 227, 189,1.. 

A. Scott. G. W. Tyrrell, 
pers. com. 

I 

A. Scott. G. W. Tyrrell, 
pers. com. 

LIMBURGITE. 

H. N. Stokes. Darton and Kemp, 
A. J. S., XLIX, 
p. 461, 1895. 

Rock name. 

Nephelite 'basalt. 

N ephelinite. 

Nosean-nephellte 
basalt. 

N osean -nephelite 
basalt. 

Hauynophyre. 

Hornblende 
nephelinite. 

N ephelite basalt. 

N ephelin i.te . 

Analcite basalt. 

Nephelite basalt. 

Nephelite 
biotite syenite 
(ijolite). 

Biotite ijol"ite. 

Dark nepheli.te 
syenite 
(j acup.i..rangite). 

Lugarite. 

Lugarite. 

Limburgite. 

919 

Remarks. 

In W. T., p. 459. 

In W. T., p.-351. 

Bekinkinite of 
Rosen busch. 

'~ 

In W. T., p. 353. 

In W. T., p. 307. 

In W. T., p. 361. 

In W. T., p. 469. 
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LIMBURG ITE-Continued. 

P,O,I MnO 
I 

No. Si02 Al20 3 Fe20 3 FeO ·MgO CaO Na20 K20 H20+ H20- Ti02 Inclusive. Sum. I Sp.gr. 
__j__ 

2 38.34 9.67 4.28 6.37 17.41 10.27 2.87 2. 13 3.61 1. 64 0.24 0.14 C02 1.58 99.22 2.989 
SO a 0.54 
Cr20a 0.13 

B2.ill 

3 42.16 19.55 3.19 ·7.86 6.28 10.09 2. 19 1. 77 3.48 0.61 1.99 0.70 C02 o.i4 100.08 
SO a 0.07 

A2. II 

4 41.45 11.93 2.79 7.54 15. 16 10. 14 2.82 0.43 3.50 1. 03 2.43 0.54 C02 0.26 100.02 
SO a non3 

A2. II 

5 41.17 15.60 3.19 7.49 11.84 11.52 2.75 0.46 1. 92 0.67 2.47 0.76 C02 0.63 100.47 
SOa ·none 

A2.II I 
I 

6 40.66 17. 21 4.14 8. 21 11.69 9.03 3.34 1.60 0.38 0. 14 l. 77 0.82 C02 1.10 100.25 
SO a 0 .. 16 

A2.II 

7 41.90 13.83 6.27 4. 59 13. 17 11.40 2. 21 0.34 3.87 2.28 99.86 

A 3.ill 
I 

8 41.14 14.28 5.14 6.23 11.05 12.28 2.87 ·0.80 4. 71 2.07 100. 57 

A 3.ill 

9 41.32 17.52 6.70 6. 23 5.94 12. 80 1.69 1.14 5.96 0.61 99.91 

A 3.m 

1 0 40.48 16. 10 11.20 1.18 9.04 13.21 1.26 2.74 3.26 0.50 0.28 99.25 

B 2. II 
. 

1 1 46.76 17.93 5.33 5.62 7.31 8.24 3.53 2.20 . 1.83 trace C02 1.33 100.08 

A 3.ill 

LEUCITE BASALT, ETC. 

1 47.98 13.34 4.09 4.24 7.01 9.32 3.51 5.00 2.10 0.58 1. 03 trace C02 1. 24 100.29 1: 
SOa trace 

I 

Cl 0.21 ! 
AI. I BaO 0.50 

SrO 0.14 ! 
I 

2 43.62 12.73 4.89 4. 10 9.37 11.62 2.96 1.30 3.94 1.91 1.46 0.82 0.12 C02 0.63 99.79 
I 

Zr02 0.02 l 
BaO 0.16 

AI. I SrO 0.14 I 

3 51.53 18.28 4.89 2.11 1. 69 5. 10 3.01 4.74 6.90 1.33 0.46 0.18 s 0.07 100.29 2.554 i 

~ 
A2. II I 

4 50.08 18.87 3.48 3.49 2. 14 6.70 4. 10 4. 58 4. :U7 1.39 0.39 0.29 C02 0.26 100. 16 2.651 ! 
s 0.04 I 

! 
A2.II I 

5 43.33 13.59 9.09 2. 75 6.60 9.00 3.86 0.96 3.30 3.29 3.16 1.18 C02 0.13 100.24 s none 

A2.II i 
6 44.16 12.96. 8.07 3. 10 10.83 12.26 1. 92 0.72 2.41 0.46 2.06 1. 03 99.98 2.965 I 

i 
A2. II 

I 

7 47.61 15.71 8.69 1. 35 5.72 10. 70 2.56 6.34 0.28 1.14 0.19 q 0.20 100.49 

A2. II 
I· 

f 8 47.60 16.34 7.15 2.45 5.65 10.25 2.31 5. 77 0.31 1. 41 0.77 Cl 0.12 100. 13 
I 

A2. II 

9 47.31 15.10 0.42 3.67 8.55 13.10 3.04 5.92 0.66 0.-78 0.06 SO a 
Cl 

0.48 
0.50 

99.65 I 

1\2. II 
I 

I 

I 
I 
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LIMBURGITE-Continued. 

No. . Locality. Analyst. Reference. Rock Name. Remarks . 

2 Kilometer 37, F. E. Wright. F. E. Wright, Limburgite. · 
Santn, Cruz R. R., T. M.P. M., XX, 
Rio Janeiro, Brazil. p. 304, 1901. 

3 Obersteinberg, G. Butzbach. W. Schottler, . Limburgite. 
near Giessen, Abh. G. L.-A. Darm., IV, 
Hesse. p. 452, 1908. 

4 Dachsberg, K. M. Jene. W. Schottler, Limburgite. 
near Giessen, Abh. G. L.-A. Darm., IV, 
Hesse. p. 452, 1908. ' 

5 Trieb, K. M. Jene·. W. Schottler, Limburgite. 
near Giessen, Abh. G. L.-A. Darm., IV, 
Hesse. p. 452, 1908. 

6 Staufenberg, G. Butzbach. W. Schottler, Limburgite. 
near Giessen, Abh. G. L.-A. Darm., IV, 
Hesse. p. 452, 1908. 

,. 
H. BUcking, 7 Rundskopf, Dfurfeld. Limburgite. 

Hhongebirge. Sb. Pr. Ak. W., 
1910, p. 510. 

8 Dornberg, Dfurfeld. · H. BUcking, Llmburgite. 
Rhongebirge. Sb. Pr. Ak. W., 

1910, p. 510. 

9 Wellemin, C. F. Eichleifer. G. Irgang, Limburgite. 
Mittelgebirge, T. M.P. M., XXVIII, 
Bohemia. p. 60, 1909. 

10 Kostelce, near Melnik, J. Hanusch. B. Zahalka, Limburgite. 
Mittelgebirge, Sb. Bohm. Ges·. W., 
Bohemia. 1905, Art. III, p. 57. 

11 Dorfestein, R. v. Zeynck. A. Sigmund, Magma basalt. In W. T., p. 283 .. 
near Fi.irstenfeld, T. l\f. P. l\f., XVII, 
Styria. p. 534, 1898 . 

. LEUCITE BASALT, ETC. 

1 Near Highwood Peak, H. W. Foote. L. V. Pirsson, Leu cite In W. T., p. 341. 
Highwood Mountains, U. S. G. S. B. 237, basalt. 
Montana. . p. 168, 1905. 

I 

2 Near Rhyolite, G. Steiger. F. L. Ransome, Leu cite 
Bull frog District, U.S. G. S. B. 407, basanite. 
Nevada. p. 60, 1910. 

3 Mondhalde, F. Graeff. F. Graeff, Te(uhrite Center of dike. 
Kn:iserstuhl, Ref. N.J., 1890, II, mondhal- In W. T., p. 271. 
Baden. p .. 65. deite). 

4 Mondhalde, F. Graeff. F. Graeff, Tephrite Border of dike. 
· Kaiserstuhl, Ref. N.J., 1890, II, (mondhal- In W. T., p. 271. 

Baden. p. 65. deite). 

5 Obersteiuberg: K. M. Jene. W. Schottler, Leu cite 
near Giessen, Abh. G. L.-A. Darm., IV, basanite. 
Hesse. P·· 456, 1908. 

6 Do bern berg, P. Pfohl. J. E. Hibsch, Leucite In W. 'TI., p. 461. 
near Tetschen, T. M. P. M., XIV, basanite. 
Bohemia. p. 111, 1894. 

I 

17 Eruption of 1906, Pisani. A. Lacroix, Leu cite Meta-
:Mount Vesuvius, N. Arch. Mus. (4), IX, tephrite. morphosed. 
Italy. p. 104, 1907. 

8 Eruption of 1906, Pisani. A. Lacroix, Leucite Meta-
Mount Vesuvius, N. Arch. Mus. (4), IX, tephrite. morphosed. 
Italy. . p. 104, 1907. 

~ 

9 Monte Somma, :Pisani. A. Lacroix, Leu cite Enriched with. 
Italy. N. Arch. Mus. (4), IX, tephrite. limestone. 

p. 135, 1907. Meta-
morphosed. 
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MELILITE ROCKS. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- T~Oz PzOs MnO Inclusive. Sum. Sp.gr. 

--- ---------------- ---------

1 37.91 11.51 2.35 5.38 17.54 13. 57 1.75 2.87 9.40 0.23 C02 in H20 100.51 

A3.m 

2 29.24 11.40 5.84 4.74 10.38 18.35 1.44 2.42 5.05 1. 04 2.40 2.10 0.15 C02 5.02 100.45 
SOa 0.33 

~ 
Cl trace 

Al. I s 0.17 
BaO 0. 24 
SrO 0.15 

3 35. 25 6. 10 8. 53 5.60 20.40 7.40 0.70 2.88 10.15 2.25 C02 in H20 99. 26 

B3. IV 

4 33. 10 7.88 16.71 1.48 13.42 5.25 0.23 0.29 17.85 2.90 C02 in H20 .. 99. 11 

B3. IV 

5 38.79 14.55 5.67 6.68 7. 78 14.65 2.78 2.54 1. 99 0.67 0.80 C02 3.56 100.46 

A3. III 

6 40.01 5.41 7.12 1.08 8.89 30.99 0.60 none 2.00 0.52 1.00 0.88 0.11 C02 1. 51 100.39 3.165 
Zr011 none 
s 0.06 

Al. I · Cr203 none 
V20a none 
NiO none 
BaO none 
SrO 0.21 

7 38.57 5. 79 5. 41 3.33 8.44 30.72 2.34 0.42 o:62 0.34 1.71 0.83 0.16 C02 1.28 100.64 
Zr02 0.02 
Cl none 

Al. I s 0.03 
BaO 0.28 
SrO 0.35 

8 35.54 11. 72 5.86 5.99 13.56 15.83 1.91 2.24 1. 67 2.03 0.32 C02 4.30 100.97 3.052 

A2. II 

9 33.87 15.25 2.37 5.15 12.52 14.43 1.41 1.02 2.47 2.12 0.99 0.32 C02 8.64 100.36 3.033 

A2.1I 

10 30.69 10.48 5.76 7.47 11.10 13.25 1.41 1.82 2.88 5.52 0.64 0.55 C02 8.21 99.78 

A2. ii 

11 29.25 8.80 3.92 5.42 17.66 17.86 0.'77 2.45 2.61 2.54 2.86 trace C02 6.00 100.29 
(F 0.25) 

A2. II y 

12 24. 19 12.00 6.45 9.32 14.07 17.37 1. 99 3.06 5. 16 trace 3.96 trace co2: 2. 77 101.16 3.15 
Cl 0.53 

A2. II 
s 0.29 
Cr20a trace 

13 32.07 6:40 9.62 0.83 11.50 21.07 1. 77 0.58 10.33 2.30 0.83 C02 2.33 99.63 

A2. II 

14 37.14 12.20 4.73 7.74 15.88 12.78 3.50 1. 59 1. 26 1. 64 0.47 0.22 C02 1. 08 100.46 
SOs 0.23' 

A2. II 

15 30.05 9.64 2.12 9.10 16. 15 17.65 2.91 1. 94 3.72 1. 62 0.91 0.99 C02 3.58 100.94 
SO a 0.56 

A2. II 
Cl trace 

16 27..52 9.48 13.37 n. d. 16.64 16.75 2.38 - 3.37 2.67 1.19 C02 6.36 100.00 s 0.10 

A~. III 

PYROXENITE. 

1 53. 22 3.14 n. d. 7.95 20.09 14.44 ·trace trace 0.98 none 0. 11 SO a trace 100.42 
Cl 0. 26 

A 3.m 
Cr20a 0. 23 

2 51.94 2.53 2.88 9.38 25.97 3.60 none none 2.82 none none trace 803 0.19 100.07 
Cl 0.16 

A 2.1I 
Cr208 0. 60 



No. 

--
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1 

2 

SUPERIOH. ANALYSES OF ALTER.ED ROOKS AND TUFFS. 

Locality. 

St. A nne de Bellevue, 
near Montreal, 
Quebec. 

Charles, 
nmtt' Montreal, 
Canada. 

Manheim, 
Herkimer County, 
New York. 

Manheim, 
:Herkimer County, 
New York. 

Boring, ] ,110 to 1,140 feet deep, 
Bermuda. 

Iron Rill Area, 
Uncompahgre quadrangle, 
Colorado. 

Beaver Creek, 
Uncompahgre quadrangle, 
Colorado. -

N aversdale, 
Orkney Islands. 

Long Geo, 
Holm, 
Orkney Islands. 

Storkalfven, 
IWdo, · 
Sweden. 

Norrwik, 
Alno, 
Sweden. 

Stornaset, 
Alno, 
Sweden. 

Jusiberg, 
Schwi.ibische Alb, 
Bavaria. 

Modlibov, 
Polzeu District, 
Bohemia. 

Kleinhaida-Schwojka, 
Polzen District, 
Bohemia. 

Devin, 
Polzen District, 
Bohemia. 

Dogwood road, 
Baltimore County, 
Maryland. 

Johnny Cake road, 
Baltimore County, 
Maryland. 

I 

MELILITE ROCKS. 

Analyst. Reference. 

---

P. H. le Ros- F. D. Adams, 
signol. A. J. S., XLIII, 

p. 271, 1892. 

IvL F. Connor. ·F. D. Adams, 
Cong. G. Int., XII, Guide-3, 
p. 46, 1913. 

C. H. Smyth. C. H. Smyth, 
B. G. S. A., IX, 
p. 262, 1898: 

C. H. Smyth. C. H. Smyth, 
B. G. S. A., IX, 
p. 262, 1898. 

R. C. Wells. L. V. Pirsson, 
A. J. S., XXXVIII, 
p. 341, 1914. 

G. Steiger. E. S. Larsen, 
U.S. G. S. rec. lab. 

G. Steiger. E. S. Larsen, 
U.S. G. S. rec. lab. 

J. S. Flett. J. S. Flett, 
Tr. R. Soc. Edin., XXXIX, 
p. 897, 1900. 

J. S. Flett. J. S. Flett, 
Tr. R. Soc. Edin., XXXIX, 
p. 898, 1900. 

H. Santesson. P. J. Holmquist, 
Abh. Sv. G. Und., No. 181, 
p. 86, 1899. 

N. Sahlbom. N. Sahlbom, 
N.J., II, 
p. 100,1897. 

F. Berwerth. Raimau and Berwerth, 
Ann. K. K. Nh. Mus., X, 
p. 76, 1895. 

E. Gaiser. E. Gaiser, 
In. Diss. Bres., 
p. 36, 1904. 

K. ·H. Scheumann. K. H. Scheumann, 
Abh. Sachs. Ges. W., 
XXXII, p. 759, 1913. 

K. H. Scheumann. K. H. Scheumann, 
Abh. Sachs. Ges. W., 
XXXII, p. 759, 1913. 

K. H. Scheumann. K. H. Scheumann, 
Abh. Sachs. Ges. W., 
XXXII, p. 760, 1913. 

PYROXENITE. 

J. E. Whitfield. 

J. E. Whitfield. 

G. H. Williams, 
U. S. G. S. B. 148, 
p. 83, 1897. 

G. H. Williams, 
U. S. G. S. B. 148, 
p. 83, 1897. 

Rock name. 

Alnoite. 

Alnoite. 

Alnoite. 

Alnoite. 

Melilite basalt. 

Melilite rock. 

Melilite rock. 

Alnoite. 

Melilite 
monchiquite. 

Alnoite. 

Alnoite. 

Alnoite. 

Melilite basalt 
tuff. 

Polzenite. 

Polzenite. 

Polzenite. 

Pyroxenite. 

Pyroxenite. 

923 

Remarks. 

In W. T., p. 467. 

In W. T., p. 467. 

In W. T., p. 467. 

''Mixed with 
monchiquite." 

Altered. 
Cf. No. 1, 

IV.2.3.3.2. 

In W. T., p. 467. 

In W. '1'., p. 467. 

In W. T., p. 467. 

F calculated. 
In W. 'f., p. 467. 

In W. T., p. 467. 

Altered. , 
In W. T., p. 367. 

Altered. 
In W. T., p. 367. 
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PYROXENITE-Continued . 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 . H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 
--- --- --- ------------------

3 50. 10 2.00 2.38 8.68 26.85 5.06 'none none 4. 16 none none 0.29 SO a trace 100.14 
Cl 0.26 

A2. II Cr20a 0. 36 

4 39.74 12.33 4.38 5.17 7.71 17.02 2.05 1. 53 3.80 2.34 0.85 C02 2. 79 99.71 2.96 

A2. II 

5 37.58 0.57 9.49 n. d. 32.34 0.48 0.32 0.20 6.70 12.64 trace none 0.28 100.60 

A4. IV 

6 50.36 2.46 4.26 4.41 20. 76 6.15 0.51 0.09 4.07' 2.21 trace trace 0.29 C02 4. 44 100.38 2.802 
Zr02 none 

Al. I SO a none 
Cl none 
s none 
Cr20a 0.04 
V20a trace 
NiO 0.31 
BaO 0.02 
SrO trace 

PERIDOTITE. 

1 38.24 0.70 3.50 4.25 41.92 .0. 68 0.20 9.76 0.60 99.85 

A3. I 
2 38.16 0.63 3.32 4.76 41.84 0.68 0.20 9.63 0.47 99.69 

A3. III 

3 35.05 0.73 9.05 5.08 33.09 0.54 - - 8.47 COs 1.54 100.27 
Cr20a 6. 74 

A3. III 

4 37.41 2.18 '3. 64 3.46 41.08 none 0.54 0.41 8.84 o:o9 0.12 0.08 C02 2.03 100.04 
Cr20a 0.16 

A2. II 

5 28.04 3.51 n. d. 14.95 21.97 1. 78 0.28 0.08 2.54 . 1. 48 0.20 0.04 0.24 C02 1. 01 99.65 
Fe1Ss 21.53 

AI. I 
CuFeS2 1.03 
NiS 0.94 
CoS 0.03 
SrO trace 

6 20.89 6.93 17.81 26.04 15.65 0.96 trace none 0.42 10.00 99.26 

A3. III 

7 19.98 . 6. 75 19.25 21.42 16.83 lost trace trace 4.77 9.76 99.32 

A4. IV , 

8 28. 83 2.94 3.60 5.13 24. 31' 11.24 0.75 1. 31 3.96 0.83 5.67 0.77 C02 11.64 100.98 

B2. m 

9 43. 87 1. 64 8.94 2. 60 27.32 6.29 0.50 7.64 1.08 0.12 trace 0.19 Cr20a 0. 44 
NiO trace 

100.63 3.022 

A2. II 

10 39. 20 4.60 3.45 6. 15 31.65 3.23 0.42 0. 14 9.38 0.50 0.52 trace 0. 20 Cr203 0. 41 
NiO 0.30 

100. 15 

A2. II 
LhO trace . 

11 34. 50 14.37 2.85 4.46 21.81 11. 43· 0.51 7.50 7.14 0.77 C02 0.21 100. 15 
SO a 0.60 

A3. III 

12 33. 84 5.88 7.04 5. 16 22.96 9.46 0.33 2.04 1. 50 0.68 3.78 0.89 0.16 C02 0.43 100.54 
Cl 0.05 

AI. r C.r203 0.18 
NiO 0.10 
CoO trace 
BaO 0.06 



No. 

3 

4 ·. 

5 

6 

l 

2 

3 

4 

5 

G 

7 

8 

9 

10 

11 

12 

Locality. 

Johnny Cake road, 
Baltimore County, 
Maryland. 

'l'an K'ar-thing, 
Shal~kuto River, 
Nan Shan, China. 

Ilocos Norte, 
La~r.on, 
Philippine Islands. 

Newtons Basin, 
Nepean H.iver, 
New South Wales. 

Ireland, 
lVJ:egantic County, 
Quebec. · 

Blacklake statiOn, 
:Megantic County, 
Quebec. 

Northeast Bay, 
Lake Abitibi, 
Ontario. 

Bayville, 
Boothbay .quadrangle, 
Maine. 

Union, . 
Knox County, 
Maine. 

Iron :Mine Hill, 
Cum berland, 
Rhode Island. 

Iron Mine Hill, · 
Cumberland, 
Rhode Island. 

Gates, near Masontown, 
Fayette County, 
Pennsylvania. 

Johnny Cake road, 
Baltimore County, 
Maryland. 

He hester, 
Howard County, 
Maryland. 

Marion, 
Crittenden County, 
Kentucky. 

Flanary dik:e, 
Crittenden County, 
Kentucky. 

SUPEH.IOR ANALYSES OF ALTERED· ROCKS AND TUFFS. 

PYROXENI'fE-Continued. 

Analyst. Reference. 

J. E. Whitfield. G. H. Williams, 
U.S. G. S. B. 148, 
p. 83, 1897 ... 

C. Pfeil'. K. Futterer, 
Durch Asien, III ( 4), 
p. 23, 1911. 

L. A. Salinger. W. D. Smith, 
Phil. J. Sci. (A), II, 
p. 151, 1907. 

J. C. H. Mingaye. Dep. Min. N. S. W. A. R. 
(1908), p. 184, 1909. 

PERIDOTITE. 

M. F. Connor. 

M. F. Connor. 

A. T. White. 

M. W: Adams. 

\v. F. Hillebrand. 

C. H. Warren. 

C. H. Warren. 

M. W. Adams. 

J. A. Dresser, 
Can. G.·s. rec.lab. 

J. A. Dresser, 
Can. G .. s. rec.lab. 

M. B. Baker, 
Rep. Bur. Min. Ont., XVIII 
(I), p. 274, 1909. 

I. H. Ogilvie, 
An. N.Y. Ac. Sci., XVIl 
p. 547' 1907. 

E. S. Bastin, 
J. G., XVI, 
p. 134, 1908. 

Johnson and Warren, 
A. J. S., XXV, 
p. 33, 1908. 

Johnson and Warren, 
A. J. S., XXV, 
p. 33, 1908. 

Kemp and Ross, 
An. N.Y. Ac. Sci., XVII, 
p. 517, 1907. 

T. M. Chatard. G. H. Williams, 
Am. G., VI, 
p. 39, 1890. 

W. F. Hillebrand. G. H. Williams, 
U.S: G. S. A. R.15, 
p. 674, 1895. 

L. G. Eakins. J. S. Diller, 
U. S. G. S. B. 148, 
p. 94, 1897. 

W. F. Hillebrand. J. S. Diller, 
A. J. S., XLIV, 

. p. 288, 1892. 

Rock name. 

Pyroxe~te. 

Augitite. 

Pyroxenite. 

Diallage rock. 

Dunite. 

Dunite. 

Peridotite. 

Dunite. 

Pyrrhotite 
peridotite. 

Cumberlandite. 

Cumberlandite. 

Peridotite. 

Lherzolite. 

Cortlandtite. 

Mica peridotite. 

Mica peridotite. 

I 

925 

Remarks. 
I 

Altered. 
In W. '1'., p. 367. 

Inclusion in 
basalt. 

''Chloritic 
alteration." 

Cf. No.1, 
V.3.5.1.3. 

''CaO very 
small." · 

Serpentine 
alteration. 

Cf. No. 1', 
V.3.5.1.3. 

In W. T., p. 367. 

In \V. T., p. 357. 

In W·. T., p. 469. 

In \V. T., p. 363. 
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PERIDOTITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20.+ H20- Ti02 P20s MnO Inclusive. Sum.- Sp.gr. 

------ ----------------------
13 29.81 2.01 5. 16 4.35 32.41 7.69 0. 11 0.20 8.92 2. 20 0.35 0.23 C02 6.66 100.86 2.781 

SO a 0.28 

Al. I 
Cr20a 0. 43 
NiO 0.05 

H 29.43 2.36 n. d. 9.46 31.66 6.94 0. 78 0.65 10.90 1. 48 trace C02 5.65 100. 15 2.697 
SO a 0.30 

A3. m 
Cr20a· 0.14 

15 39.37 4.47 4.96 9.13 26. 53 3.70 0.50 0.~6 7.08 0.87 0.66 0. 17 0. 12 C02 1. 23 99.94 
Cr20a 0. 68 
BaO trace 

A2. II SrO trace 

16 37.36 4.76 6.61 6. 12 31. 11 1.19 trace trace 10.37 0.65 0.79 0.06 trace C02 none 99.68 
Cr203 0. 62 
NiO 0.04 

A2. II -

17 47.92 5.69 5.99 0.84 21. 82 3. 16 0.29 1.43 9.49 2. 71 C02 0. 49 99. 83 

A3.ill 

18 38.78 6.85 8.83 1.99 26.34 3.88 0.78 2.56 7.85 1.95 0.89 C02 0.,.1.4 100. 84 2.317 

A 3. III 

9 41.36 1.21 9. 18 n. d. 42.90 1.34 0.04 0.04 1.94 0. 16 none 0.04 0. 10 C02 1.40 100.51 3. 160 s 0.50 
1 

A 2. II 
Cr20a 0.15 
NiO 0.15 
BaO none 
SrO none 

0 40.25 1.10 4.61 3.04 37.91 1.16 0.481 0.16 9.08 0.32 trace 0.11 C02 1. 95 100.32 2.868 
Cr20a 0.15 

2. II 

2 

.. A 

1 38.40 0.29 3.42 6. 69 45.23 0.35 0.08 4.11 0.24 none trace 0.24 C02 1.10 100.38 
Zr02 none 2 
s 0.06 

A 1. I Cr20s 0.07 
NiO 0.10 
BaO none 
SrO none 

2 2 33.48 1.50 7. 27 1.36 42.02 0.02 0. 29 13.26 0.60 0.06 99. 86 

~3. III I 
3 44. 81 1.88 1.98 4.52' 30.91 6.58 0. 15 6.88 0.15 none 0.02 0. 13 C02 1. 79 ]00.18 

Cr203 0.29 
NiO 0.09 

2 

A l.I BaO none 
SrO none 

4 43. 17 11.42 4. 97 6.36 16.97 11.62 1.11 0.10 2.51 0.22 1.23 0.04 0.14 C02 0. 71 100.63 s 0.06 2 

A 2. II 

2 5 44. 73 11.89 4:.85 6.61 10.77 7.69 2. 77 0.89 4.15 3.49 1.53 0.46 0.41 Cl none 100.43 s 0.05 

A I. I 
Cr20a 0. 05 
V20a 0.03 
NiO 0.03 

\ BaO 0.03 

26 41.01 5.00 5. 52 8.66 26.92 4.43 . 0. 98 0.25 4. 95· 0.43 0.66 0. 10 0.47 C02 0. 76 100.53 s none 
Cr203 0.14 

AI. I V20a 0.03 
NiO 0.17 
CoO 0.05 
CuO trace 

27 42.87 10.93 3.44 10.14 16.27 9.11 0.92 0.]3 2.87 0.57 trace trace trace C02 2.72 99.95 2. 88 

A3. III. 

28 36.41 6.53 3.02 81 18 26.88 4.47 0.02 none 3.57 0.63 0.88 0. 19 0.47 C02 8. 26 100.03 
I FeS2 none 

Cr20a 0.35 
Al. I V20a 0.07 

NiO 0.10 
BaO none 
CuO trace 

29 46. 16 5. 83 10.96 2.27· 21.10 6. 73 0. 84 0.68 4.79 trace 0.16 C02 0.38 99. 90 

A 3. III 
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PERIDOTITE-Continued .. 

No. I. .. ocality. Analyst. Reference. Rock name. Remarks. 

--
13 Wlllard, T. M. Chatard. J. S. Diller, Peridotite. Also in U.S. G. 

Elliott County, A. J. S., XXXII, S. B. 38, p. 24, 
Kentucky. p. 125, 1886. 1887. 

InW.T.,p. 471. 

14 Willard, Peter and Kastle. J. S. Diller, Peridotite. In W. T., p. 471. 
Elliott County, U.S. G. S. B. 38, 
Kentucky. p. 24, 1887. 

15 O~in Lake, W. F. Hillebrand. 
{a,rquette region, 

Van Rise and Bayley, 
U. S. G. S. A. R. 15, 

Peridotite. In \V. T., p. 361. 

Michigan. p. 511, 1895. 

Hi Crystal Falls, 
Michigan. 

H. N. Stokes. J. M. Clements, 
U.S. G. S. Mon. 36, 

Pic rite porphyry. In W. T., p. 471. 

p. 219, 1899. 

17 Murfreesboro, H. S. Washington. Unpublished. Peridotite ''Green 
Pike County, 
Arkansas. 

(kimberlite). ground." 
Altered. 
Diamond-

bearing. 

18 Murfreesboro, R.N. Brackett. J. F. Williams, Peridotite Diamond-
Pike County, Ig. R. Ark.,. (kimberlite). bearing. 
Arkansas. p. 383, 1891. In W. T., p. 363. 

19 :MacRae Creek, M. F. Connor. R. A. Daly, Dunite. 
ltossland Mountains, . Can. G. S. Mem. 38 (1), 
British Columbia. p. 335, 1912. 

20 Rock Creek, M. Dittrich. R. A. Daly, Dunite. 
Midway Mountains, Can. G. S. Mem. 38 (1), 
Bti.tish Columbia. p. 394, 1912. 

21 E~le Creek and W. F. Hillebrand. J. F. Kemp, Dnnite. In W. T., p. 369. 
'Iulameen River, U. S. G. S. B. 193, 
B~itish C~lumbia. p. 44, 1903. 

22 Olivine Mountain, M. F. Connor. C. Camsell, Peridotite. 
'l'ulameen District, Can. G. S. Mem. 26, 
British Columbia. p. 53, 1913. 

23 Strawberry Valley, W. F. Hillebrand. H. W. Turner, Peridotite. Also·in U.S. G. 
Butte County, J-. G., III, S. A. R. 17, 1, 
California. p. 403, 1895. p. 735, 1896. 

In W. T., p. 471. 

24 Se~uoia Post Office, G. Steiger. H. W. Turner, Amphibole 
. osemite National Park, U. S. G. S. B. 228, picrite. 

California. p. 242, 1904. 

25 Blackburn, W. Pollard. J. S. Flett, Picrite. 
Lin lithgowshire, ~ · G. S. Scvt. Mem., Sh. 32, 
Scotland. p. 300, 1910. 

26 Dunan Liath, W. Pollard. J. S. Flett, Peddotite. 
Rossshire, G. S. Scot. Mem., Sh. 93, 
Scotland. p. 127, 1912. 

27 Ty Croes, J. A. Phillips. T. G. Bonney, Hornblende In W. T., p. 355. 
. I Anglesey, Q. J. G. S., XXXIX, picrite. 

Wales. p. 254, 1883. 

28' Polyphant, E. G. Radley. H. Dewey, Hornblende 
Lewan nick, G. S. Eng. Mem., Sh. 337, picrite. 
Cornwall. p. 65, 1911. ' 

29 Schriesheim, M. Dittrich. M. Dittrich, Schriesheimite Weathered. 
Baden. Mt. Bad. G. L.-A., V, (a;mphibole Cf. No.2, 

. 6 1907 . 1cnte . IV.l.3.2.1. p p 
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PERIDOTITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 · K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

---------------------

30 36.58 3.69 11. 16 4. 10 30.68 2.58 0.25 0.20 8·. 45 0.64 0.26 0.77 C02 0.31 99.90 
SOa 0. 23 

A2. II 

31 39.07 9.95 5.15 10.37 19. 19 6.29 . 0. 97 0.19 7.65 0.68 0.13 0. 17 C02 0.09 100.28 s 0.15 

A1. I 
Cr20a 0. 05 
NiO 0. 02 
CuO 0.16 

32 34. 66 11.63 5.40 5. 75 21.36 4.59 0.30 0. 12 8. 08 4.07 2.99 0. 80 C02 
SO a 

0. 20 100. 14 2.53 
0.19 

A2. II 

33 42.57 4.58 7. 71 7.31 22.16 5.24 0.45 7.64 1. 50 0.16 trace 99.32 

B2. III I 
34 40.81 4.35 9.10 6.54 24.56 4.67 0.63 7.26 1.08 0.06 0.29 99.35 

B2. III 
I 

35 38.35 7.03 6.82 8.68 25.69 0.12 0.40 0.45 10.89 0.90 0.12 SO a 0. 22 99.67 2.73 

A2. II 

36 40.80 3.21 2.84 13.45 27.83 3.04 0.13 0.12 5.67 0.34 0.11 C02 2.04 100.03 .. Fe1Sa 0. 45 

A2. II 

37 39.42 1. 62 4.70 4.73 34.19 1.56 n. d. n. d. 12.29 0.89 C02 0.37 100.23 2.86 
Spinel 0. 47 

I 

A3. III 

38 38.82 0.39 3.32 4.08 43.45 trace 0.08 0.09 8.47 1.13 0.15 SO a trace 103.41 2.819 
Cr20a 3. 32 (100. 04) 

A3. III 
Org. 0.11 

39 41.35 13.90 8.24 7.13 8.79 11.65 0.15 0.16 5.35 0.22 co, 2. 70 99.64 

A3. III ' 

40 40.65 12.85 4.88 8.30 18.05 8.05 1.38 0.91 2.70 0.64 COs 2.30 100.71 

A3. III 

41 3~.75 14.40 7.58 8.57 6.17 12.65 0.81 0.28 2.15 0. 71 co, 6.50 99.57 

A3. III 

42 39.05 13.95 8.16 6.25 8.89 14.02 0.55 0.89 2.95 0.55 co, 5.10 100.36 

A3. III .. 
43 42.·54 7.96 4. 78 8.64 19.79 6.04 2.57 0.99 5.88 trace 0.09 C02 0.56 99.84 

A3. III 

44 43.47 2.97 4.42 4.48 39~44 3.30 n. d. n. d. 1. 87 0.15 trace CrsOa 0. 43 100.53 

A3. III 

45 39.88' 3.83 3.16 5.02 30.99 2.41 1.10 0.68 8.20 2.28 0.03 trace co, 2.04 100.12 
s 0.10 

A2. II Cr20a 0. 20 
NiO 0. 20 

46 39.95 2.41 5.95 2.80 36.10 1.03 0.38 trace 10.13 0.57 trace trace 0.13 co, trace 99.78 
s 0.12 

A2. II I 
CrsOa 0. 05 
NiO 0.16 

47 42.66 6.26 6.·89 2.78 24.64 8.02 2.88 n. d. 6.34 100.47 

A4. IV . 

48 38.06 0.31 6.72 5.29 39.91 0.52 n. d. n. d. 8.35 CrsOa 1.39 100.55 

A4. IV 
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PERIDOTITE-Continued. 

No. 
I 

Locality. .. A~alyst. Reference. 
I 

.Rock name. Remarks . 

--
3~ Nieder Beerba.ch, Stadler. G. Klemm, Perid~tlte. 

Rossdorf, Erl. G. Kt. Res., Bl. .. 

Hesse. E,ossdorf, p. 2;), 1912. 

31 Sechsheldon, L. Doermer. L.Doerme~;, Amphibole 
Dillenburg, .. N.J. B. B., XV, pic rite. 
Hesse Nassau. . p. 609, 1902: 

32 Stein perf, G. Butzba.ch. R. Brauns, Picrite 
Hesse Nassau. N.J. B. B., XXVIII, · porphyrite. 

p. 407 I 1909. 

33 Lauterbach, 0 A. Uhlemann. A: Uhlemann, P~crite. 
Vogtland, T. M.P. M., XXVIII, 
Saxony. p. 430, !909. 

3•! Pausa, A. Uhlemann. A. Uhlemann, Picrite. Co~ta.ct with 
Vogtland, T. M.P. M., XXVIII, diabase. 
Sa..'Cony. . p. 426, 1~09. 

35 Stir~~~~erg, K. Hampe. E. Dathe, Paleopicrite. In W. T., p. 471. 
Jb .. Pr. G. L.-A., IX, 
p. 327, ~889. 

36 Leu then, A. Lindner. E. Dathe, Actinolite-
Landeck, Jb. l'r. G. L.-A., XIX, olivine 
Silesia. p. 127' 1899. . rock. 

37 Kottachenberg, H. Traube. H. Traub.e, Olivine In W. T., p. 471. 
Silesia. Ref. N.J., I,· diallage rock 

p. 241, 1885. (wehrlite). 

38 Hahendorf, K. Hampe. E. D!tthe, Peridotite. In W. T., p. 471. 
Silesia. Jb. Pr. G. L.-A., IX, 

p. 327' 1889. 

39 Stranik, C. F. Eichleiter. C. F. Eichleiter, Picrite. In W. T., p. 471. 
Hotzendorf, . Vh. G. R.-A. Wien, XXX, 
Moravia. , p. 76, 1896. 

40 Sohlc, C. F. Eichieiter .. C. F. Eichleiter, Picrite In W. T., p.471. 
:Moravia. Vh. G .. R.-A. Wien; XXX, porphyry. 

p. 76,· 1896. 

41 Mtsr.henowitz, C. F. Eichlei ter. C. F. Eichleiter, Picrite. In W. T.,·p. 471. 
Moravia. Vh. G. R.-A. Wien, XXX, 

p. 75, 1896. 

,,2 Zamrsk, d. F. Eichlei ter. C. F. Eichleiter, · Picrite. In W. T., p. 471.. 
near Keltach,. Vh. G. R.-A. Wien, XXX, 
Moravia. p. 74, 1896 .. 

43 Tomasesd, K. Emszt.' P. Rozlozsnik, Feldspar 
Hunyad, F. K., XXXV, picrite. 
Hungary. p. 519, 1905. 

44 Gordnno Valley, L. Hezner. U. Grubenmann, Olivine- Meta-
ncar Bollinzona Vrt. Jhft. Ges. Ziir., LIII, garnet morphoaed. 
Piedmont. p. 10, 1908. rock. Cf. No. 44, 

V.l.4.l.l. 

45 Grottu. d 'Oggi, . G. d 'Achiardi. G. d '.Achiardi, Anthophyllite 
i . San Piero in Campo Mem.,A. d'Ach.~ peridotite. 

Elba. p. 125, 1903. 

. 46 Naravet-Keu, M. Dittrich. H. Backlund, Harzburgite . 
Samoyed Urals. J\{em. Imp. Ac. Sci. St. P., 

XXVIII, No.3, P· 41, 1912. 

47 Stnrega, Kultacheff and Loewinson-Lessing, · Picrite. In W. T., p. 361 
1·al Mountains. Loewinson- Jushrio-Saosk., 

Lessing. p. 166, 1900. 

48 ~(oswitis~\:Y Kamen, 
Ural Mountains. 

L. Duparc. · Duparc and Pearce, 
Oural Nord., I, 

Dunite. 

p. 163, 1902. i 

42423°-17--59 
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PERIDOTITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO I CaO Na~O K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

49 35.70 0.75 4.29 5. 38 .. 43.34 - - - 9.35 0. 21' 0.26 Cr20a- 99.86 

A3.m 

50 40.07 8.95 4.82 7.81 13.86 13.83 1. 34 0.56 2.45 2.35 0.35 C02 
s 

3. 78 100.21 3.096 
" 0.04 

A2.ll 

51 35.12 0.56 8.49 3.78 39. 72 0.87 0.16 0.08 10.86 0.09 9.08 99.81 

A2. II 

52 46.83 3.71 3.24 4.35 21.33 3.83 0.63 0.70 5.22 7.95 1. 34 o: 74 99.87 2.62 
I 0 

A2. II 

53 38.29 2.66 5.77 2.93 29.46 .2.42 0.30 l. 03 10.19 3.13 ·2:oo 1. 44 COs 0.20 99.82 2.68 

A2. II 

54 38.15 1.19 6.55 3.24 27.33 4.13 0.25 0.56 9.69 3.52 1. 72 2.15 COs 1. 41 99.89 2.64 

A2. II 

55 38~02 3.03 8.i3 2.21 27.78 4.80 0.84 10.11 2.60 2.30 0.41 COs· 0.28 100.51 2.695 

A2. II I 
56 33.84 6.16 27:40 0.19 21.62 n. d. 0.20 9.33 1. 23 0.43 CrsOa 0.04 100.44 .2. 757 

A3. III 

57 32.03 2.90 6.12 3.40 33.49 7.60 0.35 1. 34 6.31 0.51 1. 73 1.45 co2· 2.50 99.73 
BaO 0.06 

A2. II 

58 30.95 4.02 6.16 2.66 32.30 8.92 0.35 1. 61 6.81 0.55 2.34 0.15 trace C02 2.54 99.36 2.835 
NiO trace 

B2. III 

. 
59 30.32 2.74- 4.50 4.09 29.64 10.40 0.45' 0.75 6.56 1.19 1.78 L34 COs 6.21 99.97 

BaO 0.04 

A2. II 

' 
60 29.56 2.47 4. 18 4.84 37.47 7. 19 0. 22 0.33 4.82 0.43 1.18 0.43 trace C02 6. 71 100.18 2.85 

NiO 0.30 

A2. II 

61 38.08 2.46 24.48 2.59 12. 88 4.14 1. 12 0.84 ·10.14 0.25 none 0.67 trace C02 1.67 99.32 s trace 

B2. III 
Cr20a trace 

62 36.57 5.09 13 .. 75 4.68 11.85 8.49 2.55 0.64 6. 31· 5.47 none 0.58 none COs 4. 61 100.59 s trace 

A2. II' 
i Cr20s trace 

63 33.42 0.~4 23.84 3.52 10.80 9.84 0.97 0.86 7.83 0.43 none 0.89 none C02 5.88 99.22 s trace 

B2. III 
Cr20a trace 

: 

64 36.00 
\ 

0.69 4.44 2.90 39. 70 3.58 0. 11 0.26 8.02 0~63 0.58 0.64 C02 2. 74 100. 29 2.98 
' 

A2. II 

65 35.49 3.42 6.37 3.02 30.98 5.12 0.20 2.61 6. 69 0.47 1.65 0.63 traco C02 3.03 99. 68 2.923 s trace 

A2. II 
NiO trace 

66 31.80 3.41 5.19 3.48 24. 69 10.04 0. 29 4.32 5.59 0.63 1. 40 '1. 49 COs 7.65 99.98 

A2. II 

67 46.30 6.41 ~. 13 2.24 17.82 13.02 0.98 0.37 ~· 781 0. 21 0.58 0.21 COs 0.93 99.98 

A2. II . I 



SUPERIOR· ANALYSES OF ALTERED ROCKS· AND TUFFS. ~s:f 

PEltlDOTITE-Con tinued ;· 
- ........ - ·---. ·-·-- .... ---· -

I 
\ .. I .. 

No. Locality. ·I Analyst. Reference. :nock name. Remar-k's.: 

I 
Duparc. aml Wu!fder, 

I r· "ll 49 Krebet-Salatim, Not stated. Duilite. ........ 
Ural Mountains. · U. R., CLII, : i 

p. 884;'1911. '.'.'\ 

50 lUbei.ra de 1\fassapez, K.Hiss. o. Gagel, Madeirite ,··:) 

Madeira.. Z. D. G. G., L~IV, ( essexitic 
'\ p. 399, 1912. perirlotite). 

51 H.iviore du Mat, Boiteau. A. Lacroix, Dunite. '' 
Reunion. C. R., CLV, 

p. 539, 1912. 

52 Premier.Pipe, M. Dittrich. P. A. ''Tagner, Kimberlite. "Bfue 
Elundsfon tein, Tr. G. Soc. S. Afr .. XIV, grojnd. , , . 
Pretoria, Trn.nsvaal. \ p. 53, 1911. '. 

53 Premier Pipe, M. Dittrich. P. A. Wagner, Kimberlite: 
Eln.ndsl'ontein, Tr. G:Soc. S. Afr., XIV, 
Pretoria,, 'J'ransvan.l. p. 53, 1911. . . 

54 · Pt·em.ier Pipe, M. Dittrich. P. A. Wagner, IGn1berlite. 
mn.ndsfontein, Tr. G. Soc. S. Afr., XIV, tuff. 
Pretoria, 'l'rn.nsvan.l. p. 53, 1911. 

55 Premier Pii>e, P. A. Wag"J?er. P. A. wafter, .. Kimberlite. "Blue 
Elandsfontein, Diam. est. S: Afr., groi.md." 
Pretorin., Trn.nsvaal. p. 76, 1909. 

\ 

56 Schuller mine. G. Gardthausei1. K~rmaston and Hn.ll, IGmberlite, "Blue 
Pretoria, Transvaal. · Rep. S. Afr. A. A .. S.~ gro~md." 

p. 194, 1904 .. 
i 

57 De Beer's mine, 1\r Dittrich. P. A.'Wagner, Kimberlite. 
Kimberley, Tr. G. Soc. S . .Afr., XIy, 
Griqualand. p. 53, 1911. ,, 

i 

58 De Beer's mine, P. A. 'Vagner. · P. A. Wa~ner, Kimberlite: j ' ' P 20b low. " .'\. 

Kimberley., · · Diam. est. S. Afr., Cf. Wagner, 
Griqualaud. p. 63; 1909. Diam .. Flds., 

S. Afr., p. 84, 
1914. 

59 De Beer.'s mine, M. Dittrich .. P. A. Wagner, IGmberlite. 
Kimbl;lrley, Tr. G. Soc. S. Afr., XIV, 
Griqualand. p. 53, 1911. .\ 

GO St. Augustine~s mine, M. Dittrich. P. A. Wagner, Kimberlite. 
Kimberley, Di~m. :Flcls. S. Afr., 
Griqualand. p. 84, 1914. 

Gl Yogelfontein mine, 
'l'mnsvaal. 

Not stated. H. S. Harger, 
Tr. G. Soc. S. Afr._, VIII, 

Kimberlite. "Hardibank." 

p. 120, 1905. 

62 Vogelfonteln mine, Not stated. H. S. Harger, Kimberlite. "Blue ground.'~ 
Transvaal. Tr.' G. Soc. S. Afr., VIII, 

p. 120, 1905. 

63 Vogelfontein mine, Not sta,ted, II. S. Harger, Kimberlite. "Rard.ibank.'" 
'l'rnnsvanl. Tr. G. Soc. S. Afr., VIII, 

. p .. 120, 1905. 

G4 Klipfontein, M. Dittrich. P. A. Wa§ner, Kimberlite. 
Orange H.iver Colony. Tr. G. oc. S.Afr., XIV, 

p .. 53, 1911. 

65 Lion· Hill mine, P. A. Wagner. P. A. WaO'ner, · Kimberlite. 
Smaldeel, Diam. Gest. S. Afr., 
Orange H.iver Colony. p. 85, 1909. 

66 ]~ion Hill dike, l\f. Dittrich. P. A. Wagner, Kimberlite. 
Smaldeel, Diam. Flds. S. Afr., 
Orange Hiver Colony. p. no, 1914. · 

67 Rybnaja H.iver, Not stated. A. Meister, Picrite. 
J en issei District, Reg. Aurif. Sib., IX, 
Siberia. p. 429, 1910. 
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PERIDOTITE-Continued. 

••+·,--· - .. 
I 
H2.0+ !H20-I Ti021 P20s ,.·.:N.Qr.·-Y: s~o2 AI2Qa ··Fe;Pa FeO MgO ·.QaO Na2Q. K20 MnO Inclusive. Sum. Sp.gr. 

. ··-. ···-· -- ---, --- -.--·----
68 41.50 10.88 12. 14 1. 28 17.82 7.71 0.61 0.56 5.81 0.31. 0.62 0.12 C02 · 0. 23 99.t:9 

A2. II 

6!) 38.04 7.01 .6.59 6.48 20. 17 4.40 0. 17 0. 12· 7. 70 0.40 COs 0.93 99.43 
Cr20a 7. 42 

A2. II 

70 39.16 3.76 4.32 3.55 38. 15 2.03 0.70 - 8.27 0. 731 100.72 2.88 

A3. III 

71 39.91 13. 67 6.55 8.98 11.96 6. 18 1. 28 0.66 3.74 ·3. G6 1. 75 O.GL 0. 18 COs 0.40 99.96 2.8!)1 
SO a trace 

AI. I 
{.,1 '0.02 
s 0. 20 
Cr20a 0. 21 
V20a trace 
NiO trace 
BaO none 
SrO· none 
Li20 none 

72 39. 13 3.48 i. ~3 7.58 42. 15 0.07 - - 0.80 2:8o 0.16 0.21 COs 3.05 100.75 
Cr20a 0.20 · 

A2. II 
NiO 0 •. 04 

73 41.43 5. 92 4. 03 7.46 27.4!) 4. 31 0.33 0. 64 6:47 0.32 0. GO 0. 24 0.42 C02 0.38 lOO.W 2.931 
80s none. 

.Al: I 
~I trace 
Cr20a 0.31 
NiO 0.03 

74 31.07 5.49 1.49 7. 64 17.49 5.46 3.82 0. 11 0.03 0.'07 0.26 0. 18 C02 27.24 100.43 2. 89' . 
A2. II 

75 38.37 1. 51 2.08 4. 82141.41 none 0. 10 11.11 0.03 0.33 Cr20a 0. 20 100.00 

A2. II J 1 

ORES, ETC. 
' 

1 33.83 0.94 6:85 22. 73 6.&5 9.G8 . 0. 37 0.34 1. 66 0.32 12.97 3.29 0.31 C02 trace 100.23 
(l 0.01 
]!' 0.0:4 

A 2. II 

··-

.i 
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PERIDOTITE- Continued. 

~~--
-

Locality. Analyst. Reference. Rock name. Remarks. 

()8 Hybnaja River, Not stated. A. Meister, Picrite. 
J'enissei District, Reg. Aurif. Sib., IX, . Siberia. p. 429, 1910. 

()9 Riasanov trail, Not stated. .. A. Meister, Wehr lite. 
J en issei District, Reg. Aurif. Sib., IX, 
Siberia. p. 424, 1910. 

70 Batan Island, _ 
Philippine Islands. 

Survey laboratory. W. D. Smith, 
Min. Bur. Manila B. 5, 

.P~ridotite. 

p. 20, 19~5. 

71 Jellore Creek, D. Mawson. Taylor and Mawson, Picrite. 
MittaO'ong-, Pr. R. Soc. N. S. ViT., 
New §outh Wales. XXXVII, p. 341, 1903 . 

.. 
72 Dundas W. N. Benson., W. N. Benson, Dunite. 

near Sydney, Pr. R. Soc. N. S. \V., 
New South Wales. XLIV, p. 532, 1910. 

73 Frenchmans Gulley, Not stated. Secy. Min. Viet. A. R. (1907), Peridotite. 
Walhalla, p. 63, 1908. 
Victoria. 

74 Hannans Lake, C. G. Gibson. E. S. Simpson, Peridotite. 
Kalgoorlie, W. Aust. G. S. B. 6, 
Western Australia. p. 7·5, 1902. 

75 Lee River, 
Dun M'ountains, N olson, 

Not stated. J. M. Bell, 
G. S. N. Z. B. 12, 

Harzburgite. 

New Zealand. p. 37, 1911. 
. 

T 

ORES, ETC. 

1 Lovingston, W. l\1. Thornton. \Vatson and Taber,· I Horn blend~ 
Nelson County, Va. G. S. B. III A, nelsonite. 
Virginia. p. 135, 1913. 

I 
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GRANITE. 

No. Si02 AI20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- . Ti0
2 P20s MnO Inclusive. Sum. Sp.gr. 

-- ----------------
1 69.39 17.46 n. d. 1.38 0.52 2.14 5.18 2:77 0.47 0.06 99.37 

B4. V 
I 

2 67.50 18.23 n. d.· 2:39 1. 56 1.85 3.79 4.25 0.90 0.08 100.55 

B4. V 

3 76.20 14.41 n. d. 1.49 0.65 2.19 3.32 2.44 n. d. 100.70 2.65 

B4. V 

4 69.80 14.53 5.35 n. d. l. 72 3.17 2.87 . 4.37 n. d. 0.05 0.06 0.06 101.98 

ca . .v 

5 64.85 11.44 2.94 6.02 1.60 3.49 3.92 3.02 0.78 0.24 trace· · 98.30 2.788 

D3. V 

6 74.64 14.90 1.56 n. d. trace 0.39 0.41 6.88 0.27 99.05 

C4. V 

7 73.02 ·16. 22 n. d. 2.59 trace 0.94 3.60 3.42 (0.21) trace s none 100.00 

C4. V 

8 73.48 15.26 J n. d. l. 42 0.09 0.88 3.12 5.66 n. d. 0. 10 COs none 100.01 s trace 

C3. V 

9 72.97 14.63. n. d. 1.73 0.27 1.48 3.28 5.18 (0.33) 0.10 s 0.03 (100.00~ 

C4. V 

0 71.54 14.24 0. 74 1.18 0.34 0.'98 3.39 4.73 0.61 0.84 COs trace 9$.59 s trace 1 

D2. V 

1 70.94 15.68 11. d. 2.'29 0. 19 1.23 3 .. 58 5.54 (0.37) 0.13 COs none (100.00) s 0.05 1 

C4. V 

1 2 67.59 17.41 0.15 2.98 1.40 3.05 4.89 2.59 0.18 0.04 0.83 0.19 COs none 101.30 

C2. IV : 

1 3 72 .. 47 16.17· 11. d. 0.41 0. 14 1.65 3.43 4.83 (0.49) 0.39 s 0.02 100.00 

C3. V 

1 4 71.44 14. 72 2.39, 0.46 0.96 trace 7.66 0.89 0.61 0.78 trace trace s trace 99.91 2.635 

D 3. v 

,5 70.42 14.64 1.54 2.34 l. 20 trace 7.80 0. 7l 6:61 0.48 ~race trace s trace 99.74 2.634 

D 3. v 

1 6 76.07 12.67 2.00 n. d. 0. 10 0.85 3.37 4:71 n. d. 0.03 99~80 

B 4. v v 

17 75. 14 15.57 n. d. 2.49 n. d. ~.85 4.41 0.54 H. d. 100.00 

D4. V . 
18 72.02 14.43 1.25 0.89 trace 1.18 5.85 5.41 0.35 0.33 101. 7l 

C3. V 

19 73.05 14.53 2.96 11. d. trace 2.06 (l. 72) 5.39 0.29 trace 100.00 

D 4. v 

2 0 71.64 15.66 2.34 n. d. trace 2.70 (1. 58) 5.60. 0.48 trace 100.00 2.654 

D 4. v 

2 1 72. 73 16.95 trace 1. 05 0.90 8. 15 0.22 100.00 

I I 
•. 

4. v D 
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GRANITE. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

l McLaren Bay, F. G.·Wait. G. C. Hoffmann, Granitite gneiss. In W. T., p 3~3. 
Lake Keepawa·, Can. G. S. A. R. IX, 
Quqbec. p. 19 R, 1898. 

2 l~ake Wicksteed, F. G. Wait. G. C. Hoffmann, Granite gneiss. In ,V. T., p.159. 
Quebec. Can. G. S. A. R. IX, 

p. 19 R., 1898. 

3 Bad Vermilio!l Lake, W. Lawson. A. P. Cole111a:q., Granite. In W. T., p.137. 
Rainy l~iver District, J. G., IV, 

. Ontario. p. 909, 1896 . 

4 Sultana Island, R. M. Rosebrugh. A. P. Coleman, Granite. Notin W. T. 
Ontario. Rep. Bur. :Min. Ont., VI, 

p. 122, 1897. 

5 Sudbury, T~ L. Walker. T. L. Walker, Granite. In W:T., p. 375. 
Ontario. Q. J. G. S., L III, 

p. 56,1897. 

3 Blue Hill, H. J. Willi~ W. C. Day, Granite. In W. T., p. 373. 
Hancock Coiinty, U. S. G. S. A. R. 19, VI, 
Maine. p. 215, 1898. 

7 Blue Rill, Ricketts and W. C. Day,·· . Granite. In W. T., p. 373. 
Hancock County, Banks. U. S. G. S. A. R. 18, V, · 
Maine. p. 962, 1897. 

8 Waldoboro, · Ricketts and . W. C. Day, Granite. In:W. T., p. 373. 
Lincoln County, Banks. U.S. G. S. A. R. 20, VI, 
Maine. p. 3~1, 1899. 

9 Jonesboro quarry, Ricketts and T. N .. Dale, Granite: 
Washington Comity, Banks. U. S. G. S. B. 313, 
Maine. p. 170, 1907. 

10 North Jay, E.·T. Rodgers. W. C. Dale, Granite: In W. T., p. 373. 
Maine. U. S. G. S. A. R. 19, VI, .. p. 219, 1898 . 

11 Hurricane Island, Ricketts and T. N. D(J., Granite. 
Knox County, Banks. u. s. . s. B. 313; I 

Maine. p. 137' 1907. 

12 Damaris Cove Island, M. W. AdamS. I. H. Ogilvie, Granite. 
Boothbay, Ann. N.Y. Ac. Sci., XVII, 
Maine. · p. 531, 1907 ._ 

I 

13 Mason, . Ricketts and W. C. Day, Granite. In W. T., p. 373 . 
H.illsboi·o County, Banks. . U. S. G. S. A. R. 20, VI~ 
New Hampshire. . . p. 418, 1899. 

14 Redstone, F. C. Robinson. W. C. Day, Granite. In W. T., p. 373.' 
Carroll County, U. S. G. S. A. 1~. 20, VI, 
New Hampslure. p. 417, 1899. 

15 Hedstone, F. C. Robinson. W. C. Day, Granite. In W. '1'., p: 373. 
Canoll County, U. S. G. S. A. R. 20, VI, ' 
New Hampshire .. ·p. 417, 1899. 

1G Milford, C. F. Chandler. 
MQ.Ssachusetts. 

W. C. Day, 
U. S. G. S. A. R. 19, VI, 

Granite. In W.1.'., p. 373. 

p. 221, 1898. 

17 Quincy, E. A. Angell. W. C .. Day, Grarute. Cf. NOS. 25, 26,27' 
Massachusetts. U. S. G .. S. A. R. 19, VI, 1.4.1.3. 

p. 229, 1898. In W. T., p. 373. 

18- Mil~ord, R. .H. Richards. T. N. Dale, Granite. 
Mnssachusetts. · U. S. G. S. B. 354, 

p. 81, 1908. 0 

19 Westerly, F. W. Love. J. F. ICemp, Granite. N~?by Rhode Island. B. G. S. A., X, . 'fference. 
p. 375, 1899. In W. T., p. 373. 

20 ·westerly, 
Rhode Island. 

F. W. LOve. J. F. Kemp,· 
B. G. S. A., X, 

.Granite. N~O by, 
difference. 

p. 375, 1899. In W. T., p. '373. 

21 Stony Creek, L. P. Kinnicut. J. F. Kemp, Granite. InW. T., p. 373. 
Connecticut. B. G. S. A., X, 

p. 375, 1~99. 
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No. Si02 Al20 3 Fc20~ FeO MgO CaO Na20 K:P H20+ H20- Ti02 P20s MnO Inclusive. Su~. Sp.gr. 

---- ---------------- --
22 68. 11 14.28 n. d. 2.63 0.68 1.86 6.57 5.46 n. d. s 0.34 99.93 

B4. V 

23 75.61. 12.53 . 2. 22 0.86 0.20 1. 35 5.21 3.18 0.09 ~ 101.25 

B3. IV 

24 73.54 15.20 . 0.50 0.81 0.03 1.69 4 .. 99 2.31 0. 06' -- 0.08 99.21 

B3. IV 

25 63.19 10.50 10.97 1.51 1. 44 6.12 1. 92 4.02 0. 19 99.86 

B3. IV 

26 67. 98' ·16.14 n. d. 4.39 0.53 5.89 4.32 0.45 0.30 '100.00 

B4. V 

27 64.12 20.91 2.96 n. d. 0. 66. 1. 98 4.57 4.82 100.02 

C4. V 

28 77.25 8.18 . 8.17 n. d. 0.39 0.70 1: 22 0.01 1. 82 99. 79 

C4. V 

29 75.14 8. 61 ·7.49 n. d. 0.04 0.93 5.82 2~57 none trace 100.60 

B4. V .. 

I 
30 70.70 16.50 2.34 n. d. 0.29 2.96 4.56 2.45 none FeS2 0.09 99. 89 

B4. V 

31 66.01 17.44 5.62 n.d. 1.11 1. 44 5.06 3.16 none MnO 0.23 100.07 

B4. V 

32 73.66 15.39 1. 24 .n.'d. 0.38 1. 36 0.55 6.89 n. d. 99.07 2.62 

C4. V 
I 

33 .72.22 14.51 n. d. n. d. 0.58 1. 32 3.21 4.30 0.52 0.24 trace trace 99. 70 2.63 

C4. V. 

34 71.20 17.04 3.48 n. d. 0.11 n. d. 2.32 4.70 0.63 99.48 

D4. V e 

35 69.74 13.72 3.64 n. d. 0.22 1. 54 3.59 4.9S 99.23 2.64 

C4. V 

I o. 37 36 74.64 14.00 1. 05 n. d. 1. 76 7. 77 0.41 100.00 

D4. V 

37 69.45 15.93 1.31 n. d. 0.55 1. 91 4.33 5.16 0.50 99.14 

B4. V 

38 69.25 i6.04 .1. 72 n:d. 0.31 1. 89 4.52 4.94 0.43 99.10 2.670 

B4. V 

39 68.89 16.47 2.34 n. d. 0.40 1. 63 4.38 4.15 0.32 98.58 

D4: V 

40 68.81 17.67 1.13 n. d. 0.50 2.17 4.97 3.90 . 0. 30 99.45 

B4. V 

41 68.76 16.80 0.99 n. d. 1. 00 2. 72 3.70 4.82 0. 29 99.08 

B4. Y . 



No. · J.Jocality. 

22 Waterford, 

23 

24 

25 

2(3 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

. 40 

41 

Connecticut. 

New York City, 
New York. 

Cornell Dam, 
near Peekskill, 
New York. 

Stony Point, 
Hockland County, 
New York. 

Wilmington, 
Delaware. 

Petersburg, 
Virginia. 

Bell~mont, 
Gaston County, 
North Carolina. 

Dunns Mountain, 
Rowan County, 
North Carolina. 

Mount Airy, 
Surry County, 
North Carolina. 

Morrisville, 
Iredell County, 
North Carolina. 

~ion quarry, 
Fairfield County, 
South Carolina. 

Heath Springs, 
Kershaw County, 
South Carolina. 

Pacolet River, 
Spartanburg County, 
South Carolina. 

Anderson qtiarry, 
Fairfield County, 
South Carolina. 

Washington, 
Wilkes County, 
Georgia. 

Elberton, 
Elbert County, 
Georgia. 

Elberton, 
Elbert County, 
Georgia. 

Loganville, 
Walton County, 
Georgia. 

Near Lexington, 
Coweta County, 
Georgia. 

Camak, 
Warren County, 
Georgia. · 

INFERIOR ANALYSES. 

GRANITE-Continued. 

Analyst. Reference. Rock name. 

Ricketts and 
Banks. · 

V. Ziegler. 

E. Walker. 

J. F. Geiste. 

W. C. Day, 
U. S. G. S. A. R. 19, VI, 
p. 214, 1898. 

Granite. 

V. Ziegler; Granite. 
Ann. N.Y. Ac. Sci., XXI, 
p. 5, 1911. 

., . G. S. Rogers, Granit~. 
Ann. N.Y. Ac. Sci., XXXI, 
.P·· 61, 191~. 

W. C. Day, 
U. S. G. S. A. R. 20, VI, 
p. 421, 1899. 

"Granite" 
(diorite). 

939 

Remarks. 

In W. T., p. 373. 

In W. T., p. 373. 

Booth, Garrett, 
and Blair. 

w: C. Day, "Granite" ·In W. T., p. 373. 

Hunt and Clapp. 

Not stated. 

Not stated. 

Not' stated. 

Not stated. 

Not stated. 

Hardin and 
Robertson. 

Pittsburgh Testing 
Laboratory. 

Garrett, Booth~ and 
Blair. 

T. L. Watson. 

T. L. Watson. 

T. t. Watson. 

'r. L. Watson. 

T. L. Watson. 

T. L. Watson. 

U. S. G. S. A. R. 19, VJ, 
p. 214, 1898. 

W. C. Day, 
.U. S. G. S. A. R. 19, VI, 
p. 227' 1898. 

J. A. Holmes, 
N.C. G. S. Rep., I, 
p. 84, 1893. 

J. A. Holmes, .. 
N.C. G. S. Rep., I, 
p. 89, 1893. 

J. A. Holmes, 
N.C. G. S. Rep., I, 
p. 94, 1893. 

J. A. Holmes, 
N.C. G. S. Rep., I, 

. p. 87, 1893. 

E. Sloan, 
S.C. G. S. (IV), B .. 2, 
p. 214, 1908. 

K Sloan, . 
S. C. G. S. (IV), B. 2, 
p. 219, 1908. 

K Sloan, 
S. C. G. S. (IV), B. 2, 
p. 198, 1908. 

E. Sloan, 
. · S. C. G. S. (IV), B. 2, 

p. 210, 1908. 

T. L. Watson, 
Ga. G. S. B. 9 A,. 
p. 225, 1902. 

T. L. Watson, 
.Am. G.,.XXVII, 
p. 204, 1901. 

T. L. Watson, 
Am. G., XXVII, 
p. 204, 1901. 

T. L. Watson, 
Ga. G. S. B. 9 A, 
p. 150, 1902. 

T. L. Watson, 
A. G:, XXVII, 
p. 204, 1901. 

T. J.J. Watson, 
Am. G., XXVII, 
p. 214, 1901. 

(quartz diorite). 

Granite 

Granite .• 

·Granite. 

Granite. 

Granite. 

Granite. 

Granite. 

Granite. 

Granite, 

Granite. 

Gra~te. 

Granite. 

Granlte gneiss. 

. Granite . 

Granite. 

In W.T., p. 375. 

Not in W. T. 

Not in W. T. 

Not in W. T. 

Notin W. T. 

Alkalies by 
difference. 

Also in Ga. G. S. 
B. 9A, 
p.88, 1902. 
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42 

No. Si02 Al20 3 Fe,03 FeO I Mg6 CaO Na.,O K,O I H,O+ 11,0- TiO, P20 5 MnO Inclusive. 

63. 27 19.93 2. 82 n. d. 0. 49 2. 89 4.14 4. 85 0. 86 

B4. V 

43 Cl. 18 22,. 80 1. 74 n. d. 0. 34 3. 06 (7.94) 2.94 

D4. v 

44 53. 58 26. 27 3. 07 n .. d. 1. 44 0. 17 1. 88 3 .. 85 9~ 02 

D4. V 

45 43~ 35 28.03 4. 75 n. d. 3. 45 3. 97 (5. 35) 6.10 

D4. V 

46 76. 62 13.02 1.01 n. d. 0.05 0.51 2. 24 6.38 -
: ; ~ ·' 

C4. V · 

47 73.78 17.18 n. d. 1. 64 n. d. 0:85 2.82 4.48 0.12 
~ . ! 

B4. V 

48 67.99 15.85 5. 36 n. d. 0..41 1.78 3.21. 4.81 0.30 

B4. V 

49 66. 10 20.82 1.52 2.17 . 0. 95 1. 57 2.94 3.48 0.54 
' 

B3. IV 

50 77.0::> 11.77 2.33 n. d. n. d. 2.21 2.90 3.98 0~52 0.02 

B4. V 

51 71.43 16.80 1.22 '0.16 1.42 0.99 3.42 3.48 0.85 0.35 0.22 

C2. 4 

52 71.98 15.07 2.69 n. d. 0.58 2.46 (6.92) 0. 20 

D~. V I , 
~-.--~ 

53 71. 74 14.54 1. 46 1. 80 0.39 3. 13 (6.06) 0.92 

D4. V ____ -_!.____.. 
54 67.45 13.04 8.34 n. d. 2.65 4. 68 (3. 57) 0.27 

D4. V I 
55 68. 24 16.30 3.50 n. d. 1.88 3.20 (6.40) 0.48 

D4. V I 
55 75.35 13.69 3.94 n. d. 0.06 2.97 1.14 2.85 n. d. 

C4. V 

56 71.63 13.86 0.46 2.76 trace 3.26 3.40 2.65 0.89 trace .0.20 

B3.IV 

57 71.60 13.63 3.03 n. d. 0.94 3.37 4.54 1. 31 _G.63 

C4. V 

58 69.33 12.77 2.19 n. d. 1. 03 7:23 4. 75 0.42 1. 47 

C4. v 

59 64.91 21.49 l. 09 4.62 1.13 0.71 2.72 3.55 n. d. 

C3. V 

Sum. I Sp.gr.l 

99.25 2. 739 

100.00 

99.28 

100.00 

99.83 

100.87 I 

! 

99. 71 

100.09 

100. 68 . 

99.34 

100.00 

100.00 

100.00 

100.00 

100.00 

99.11 2.68 

99.04 

99.19 

100.22 
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No. Locality. . Analyst. Reference. Rock name. Remarks. 

---·-· 
42 Greenville, T. L. Watson. T. L. Watson, Granite. 

Meriwether County, Am.'G., XXVII, 
: Georgia. p. 216, 1901. 

43 Newnan, T. L. Watson. T. L. Watson, Granite.· Weathered. 
Coweta County, Ga. G. S. n. 9 A, Alkalies by 
Georgia. p'. 87, 19Q2. difference. 

44 Coweta station, T. L. Watson. T. L. Watson, Granite. Weathered. 
Coweta County, Ga. G. S. B. 9 A, Cf. No.4, 
Georgia. p. 93, 1902. .. 1.5.2.3. 

45 Greenville, T. L. Wa);son. T. L. Watson, Granite. Alkalies by 
:Meriwether County, Ga. G. S. n. 9 A, difference. 
Georgia. p. 75, 1902. Weathered 

strrface. 
Cf. No. 42, 

above. 

46 Waushara C'ounty, Not stated. W. C. Day, Cranite. In,'\V. T., p. 375. 
Wisconsin. U. S. G. S. A. R. 18 (V), 

p. 975, 1897. 
.. 

47 Montello, W. W. Daniells. Hobbs and Leith, Granite. 
Fox. RiYer_valley,_ B. Un. Wise. 158, 
Wisconsin. . p. 262', 1907. .. 

\ 

48 Wausau, W. W. Daniells. S. Weidman, Granite. 
Wisconsin. J. G., XII, 

p. 552, 1904. 

49 •. Athelstane, Vl. W. Daniells. E. R. Buckley, Granite. In W. T., p.161 
·wisconsin. ·Wise. G. S. B. IV, 

p. 148, 1898. 

50 Graniteville, W. H. Melville. C. R. Keyes, Granite. In W. T., p. 375. 
Missomi. Mo. G. S. ~ep., sh. 4, 

p. 25, 1895 . . 
51 . Sugarloaf Mountain, C. D. Henry. C. D. Henry, Granite. 3 places. 

Boulder County, . . Pr. Col. Sc. Soc., VII, 
Uolorado. p. 116, 1903. 

52 J:,ittle Spokane River, R. w. Thatcher. S. Shedd, Granite. Alkalies by 
Washington. Wash. G. S. A. R. II, di~erence. 

p. 43, 19Q2. 

53 Wawawai Canyon, R. W. Thatcher. S. Shedd, Granite. Alkalies by 
Snake River, Wash. G. S. A. R. II, difference. 
Washington. p. 37, 1902. 

54 Index, R. W. Thatcher. S. Shedd, Granite. Alkalies by 
Washington. ·wash. G. S. A. R. II, difference . 

. p. 39, 1902. 

55 Medical Lake, R. W. Thatcher. S. Shedd, · Granite. Alkalies by. 
Washington. Wash. G. S. A. R. II,. difference. 

p. 46, 1902. 

55 Exeter, Watertown W. C. Day, Granite. In W. T., p. 375. 
~L'ula.re C'ounty, Arsenal. U. S. G. S. A. R. 20, VI, 
California. . p. 358, 1899. 

56 Carmelo Bay, J. Posada. A. c. Lawson, Granite. In W. T., p.189. 
Ualifornia. B. Dep. G. Un. Cal., I, 

p. 16, 1893. 
-

57 George's Dog, P. T. Cleve. P. T. Cleve, Granite. Not in W. T. 
Virgin Gorda, Sv. Vet. Ak. Hndl., IX, 

~ West Indies. No. 12, p. 33, 1871. 

58 Sound, T. Nordstrom. P. T. Cleve, Granite. Not in W. T. 
Virgin Gorda, Sv. Vet. Ak. Hndl., IX, 
West Indies. No. 12, p. 34, 1871. 

59 Janucillo, J. C. Je!lkins. A. Stelzner, · Anden granite. Al20:1 high. 
l\fonte CuQibre, . Btr. G. Arg., I, In W. T., p. 375 . 
Argentina. p. 211, 1885. 



942 CHEMICAL ANALYSES ·OF IGNEOUS ROCKS. 

GRANITE-Continued. . 

No. Si02 Al:Pa Fe20 3 FeO MgO CaO Na20 K20 H20+ H 20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
---------------------- --

GO · 75.8 13.7 0.5 0.3 trace 0.5 1.9 6 .. 5 0.3 99.5 2.59 
: 

C3. V I 

61 66.6 17.4 .1.1 : 2.1 1.2 2.2 3.1 4.6 0.9 99.2 2.62 

ca. v 
I 

62 62.3 18.6 1.5 3.0 2.5 4.3 1.9 4.8 0.6 99.5' 2.67 

C3. V 

63 67.12 20.12 3.71 0.28 0.82 1. 79 1. 53 3.38 1. 01 C02 0.03 99.84 2.701 
SOa 0.05 

B3. IV 

64 66.02 21.43 4.62 0.63 1. 77 1. 81 0.15 3.17 0.16 C02 
SO a 

0.08 99.88 
0.04 

2.731 

B3. IV 

65 59. 34' 18.91 6.22 0.95 2.55 3.97 2.61 2.91 1. 43 0.72 0.26 Cl 0.03 99.90 

C2. IV 

66 "68.55 16.21 2.26 n. d. 1. 04 2.40· 4.08 4.14 n. d. 0.45 99.13 

B4. V 

67 70.6 13.3 3.1 n. d. -0.4 2.2 0.~ 9.2 0.3 99.9 
. ' 

C4. V 

68 74.69 16.21 trace 1. 16 0.48 0.28 1.18 3.64 1. 23 0.58 Li20 0.10 99.55 2.64 

B4. V 

69 72.43 18.08 ~.20 n. d. ·trace trace 4. 12· 3.69 0.29 trace 100.81 2. 45 

D4. V 

70 75.00 13.24 2.52 ll'. d. n. d. 0.69 3.07 4.33 0.80 99.65 

B4. V 

n 71.78 15.86 4.19 n. d. 0.50 3.16 4.10 1.13 1.17 101.89 

D4. V 

72 70.69 15.20 3. 76. n. d. 0.45 3.31 4.69 2.31 0.56 101.07 

B4. V 

73 72.5 16.3 2.5 n. d. 0.5 1.1 3.2 3.2 0.54 - 0.2 trace . Cl traee 100.04 

B3.1V 

74 75.12 13.21 2.66 n. d. t!ace 0.33 4.461 3.55 0.47 99.80 

A4. IV 

75 71.80 16.00 1. 76 n. d .. 1. 83 1. 74 3.47 . 4. 20 0.62 - 101.42 

C4. V 

76 70.10 16.56 n. d: 1. 66 0.61 1.85 5.58 3;69 0.97 trace 101. 58 

C4. V 

77 69.8 15.6 3.0 n.'d. 1.2 1.5 4.0 4.7 99.8 

D4. V 

78- 77.4 13.8 1.4 n. d. 0.5 0.3 6.5 0.5 0.7 101.1 

D4. V I 



No. Locality. 

60 Ben Damhajn, 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

Loch Garabal, 
Scotland. 

Alt-na-Lairige, 
Loch Gtirabal, 
Scotland. 

Alt-na-Lairige, 
Loch Garabal, 
Scotland. 

Staindrop Rig, 
Cheviot Hills, 
Scotland. 

Black Lynn, · 
Lin hope, Cheviot Hills, 
Scotland. 

Stratherrie, 
Glen Liath, 
Scotland. 

Shap Fell, . 
Westmoreland, 
England. 

Y Drosge, 
Caernarvonshire, 

. Wales. 

Carn B.rea Hill, 
H.edruth, 
Cornwall. 

Trelavour Downs, 
Bod min, 
Cornwall. 

Mourne Mountains, 
Ireland. 

Aughrim, 
Leinster, 
Irelan?. 

Aughrim, 
Leinster, 
Ireland. 

Foxdale, 
Isle of Man. 

Guisanne River, 
Pelvoux, Dauphiny, 
France. 

Le Huelgoat, 
Brittany, 
Franco. 

Cevius, 
I sere Valley, 
France. 

Actot, 
Flamanville, 
LaMarche, 
France. · 

Dames de Meuse, 
Ardennes, 
l~rance. 

INFER.! OR ANALYSES. 

GRANITE-Continued. 

·Analyst. 

J. H. Player. 

J. H. Player. 

. J. H. Player. 

I. Macadam. 

I. Macadam. 

W. Mackie. 

J. 13. Cohen. 

E. H. Acton. 

Phillips. 

Collins. 

S. Houghton. 

Not stated. 

Not stated. 

W. C. Simmons. 

Rust. 

Not stated. 

E.' Ritter. 

Not stated. 

J. de Lapparent. 

Reference .. 

Dakyns and Teall, 
Q. J. G. S., XLVIII, 

. p. 115, 1892. 

Dakyns and Teall, 
Q. J. G. S., XLVIII, 
p. 115, 1892 .. 

Dakyns and Teall, 
Q. J. G. S., XLVIII, 

p. 115, 1892. 

H. Kynaston, 
Tr. G. Soc. Edin., VII, 
p. 394, 1899. 

H. Kynaston, 
Tr. G. Soc. Edin., VII, 
p. 394, 1899. 

W. Mackie, 
Tr. G. Soc. Edin., VIII 
(1), p. 54, 1901. 

Harker and Marr, 
Q. J. G. S., XLVII, 
p. 276, 1891. 

A. Harker, 
Bala. Vole. Ser.; 
p. 46, 1889. 

J. J. H. Teall, 
Brit. Petrog., 
p. 314, 1888. 

W. A. E. Usscher, 
G. S. Eng. Mem. Sh. 347, 
p. 73, 1909. 

W. J. Sollas, 
Tr. R. lr. Ac., XXX, (XI), 

. p. 491, 1894. 

W. J. Sollas, , 
Tr. R. Ir. Soc., XXIX 
(XIV), p. 477, 1891. 

W. J. Sollas, 
Tr. R. Ir. Soc., XXIX 
(XIV), p. 471, 1891. 

W. C. Simmons, 
G. Mag. (V), VIII, 
p. 351, 1911. . 

Rock name. 

Eurite. 

Granitite. 

Granitite. 

Granite. 

Granite. 

Granite. 

Granite. 

Granophyre. 

Granite. 

,Elvan. 

Gramte. 

Microgranite. 

Soda gra_ru te. 

Granite. 

P. Termier, Granite. 
B. Soc. G. Fr., XXVII, 
p. 404, 1899. 

C. Barrois, Granite. 
Cong. G. Int., VIII, Guide 7, · 
p. 21, 1900. 

E. Ritter, Protogine. 
B. Sv. Ct. G. Fr., IX, No. 60, 
p. 30, 1S97. 

A. Leclere, Granite. 
B. Sv. Ct. G. Fr., XVII, 
No. 113, p. 7, 1906. 

J. de Lapparent, · 1ficrogranite. 
B. Soc. M. Fr., XXXII, 
p. 257' 1909. 

.. ...... - ... 

943 

Remarks .. 

In W. T., p. 375. 

In W. T., p. 375. 

In W. T., p. 375. 

Al~Oa high. 
Alkalies low. 
In W. T.-, p.135. 

Al20 3 high. 
Alkalies 1ow. 
In W. T., p. 215. 

In W. T., p. 375. 

Alkalies? 
In W. T., p. 375. 

Al20a high. 
Alkalies low. 
MnO high. 
In_W. T., p.125. 

In W. T., p. 375. 

In W. T., p. 375 

In W. T., p. 375. 

Not in W.·T. 

In W. T., p.·375 

Not in W. T. 

Other analyses 
in paper. 

Alkalies? 
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GRANITE-Contin-ued. 

No. Si02 AI20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20-. !102 P20s M:r:O Inclusive. Sum. Sp.gr. 

--------- --------------------· --.. 

7 9 74.7 13. 3' 2.9 n. d. 2.3 0.4 4.6 2.1 1.0 101.3 

D 4. v. 

8 0 70.8 15.0 . . 4.1 n. d_ 1.0 2.2 5.1 2.3 0.8 101.3 

"' D4. V 

8 1 76.62 11. 76. n. d. 3.61 0.22 1. 80 3.02 2.85 0.70 100.48 

B4. V 

82 76.20 12. 89 n. d·. 1. 72 0. 80 0.50 3. 19 3.93 1. 16 
100.39 

B4. V 

83 75.96 13.38 n. d. 1.66 0.34 . 0. 88 3.32 4.58 0.46 
100.58 

B 4. v 

84 74. 66 13.84 n. d. 2.01 0.41 1.05 3.33 5.34 0.64 101.28 

C4. V 

85 7-1.14 13.30 n. d. 1.'61 0.20 ·0.69 3.63 6.08 0.60 10().2;) 

B4. V 

86 72.42 14.83 n. d. 1.79 0.28 1. 15 3.42 5.49 0.53 99.91 

B4. V 

87 72. 15 16. 12 n. d. 2.01 0.32 _1. 20 3. 43. 5. 71 0. 74 J.Ol.68 

C4. V 

88 72.08 13.54 ll. d. 2.75 0.40 1. 15 4.33 4.76 ·o. 51 . 99.52 

B4. V 

89 71.84 14.07 n. d. 2.01 0. 4.0 1. 08 4.11· 5. 25 0.86 99.62 

B4. V 

90 70.62 15.50 n, d. · 2.84 0.32 2.05 3.05 4. 76. 1. 01 100.15 
I 

B4. IV 

91 69.95 14.35 n. d. 3.47 1.20 1.27 3.32 4.92 i.29 99. 77 

B4. IV 

92 69.85 16. 10 n. d. 1. 89 ·o. 71 . 0. 72 3. 21 6. 13 o. po 99.51 

B4. IV 

~3 69.54 15. 20 n. d. 2. 76 0.34 2. 16 4. 19 5.37 0.97 .. 
100.5~ 

B4. IV 

.4 9 68.55 15.95 n. d. ]. 85 0.46 1.86 3. 70 . 5. 57 0.91 98. 85 
,. 

.D 4. v 

9 5 68.91 15.89 n. d. 3.46 '0.60 2.35 4. 10 4.01 0. 53. 99.85 

B 4. v 

9 6 68. 53 20.37 0.45 2.47 3.17 5. 25 0.39 100.63 

B 5. v 

9 7 66.35 17.47 n. d.·, 3. 18 0.46 2.31 5.64 5.43 0.73 101.57 
-

D 4. v 

'8 .162.10 18.02 n. d. 3.57 0.75 2. 59 . 6. 51 4.07 1.99 QIO 1. 02 100.62 

4. v B 



No. 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

Locality. 

Dames do Meuse,· 
Ardennes, 
France. 

:Mairus,. 
Ardennes, 
France. · 

Aigu.ille du.Grand Charmoz, 
Mont Blanc. 

Near Omy, 
Mont Blanc. 

Arete du Cha~elet, 
Mont Blanc. 

'!'rentz Bouc, 
Mont Blanc. 

Arete de ht Breya,. 
Mont Blanc. 

Col du Geant, 
Mont Bln.nc. 

Pas d 'A.rpotte, 
· Mont Blanc. 

J...,o Pissoir, 
Mont Blanc. 

Clocher de Planereuse, 
Mont Blanc. 

Aignille du Dru, 
Mont Blanc. 

Col dn Chardonnet, 
Mont Blanc. 

Glacier d'Orny, 
Mont Blanc. 

Glacier d'Orny, 
Mont Blanc. 

Glacier d'Omy, 
Mont Blanc. 

Glacier de Brcnsa, 
Mont Blanc. 

Lc Portalet, : -
Mont Blanc. 

Rochet· do la 'fourette, 
Mont Blanc. o 

Aiguille de Charmoz, 
Mont Blanc. 

42423°-17--60 
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GRANITE-Continued. 

Analyst. 

J. de Lapparent. 

J. de Lapparent. 

L. Duparc. 

L. Duparc. 

L. Duparc. 

L. Duparc. 

· L. Duparc. 

L .. Duparc. 

L. Duparc. 

L. Duparc. 

L. puparc. 

L. Duparc. 

L. Duparc. 

L. Duparc. 

L. Duparc. 

L. Dtiparc. 

L. Duparc. 

L. Duparc. 

L. Dtiparc. 

L Duparc. 

Reference. 

J. de Lappare~t, .. 
B. Soc. M. Fr., XXXII, 
p. 257' 1909. 

J. de Lapparent, 
B. Soc. M. Fr., XXXII, 
p. 257, 19~~-

Duparc and Mrazec, . 
Mass. Mt. Blanc, 
p. 48, 1898. 

Duparc and Mrazec, 
Mass. Mt. Blanc, 
p. 48. 

Duparc and Mrazec, 
Mass; Mt. Blanc, 
p. 47. 

Duparc and Mrazec, 
Mass. Mt. Blanc, 
p. 48. 

])uparc and Mrazec, 
Mass. Mt. Blanc, 
p. 47. 

Dup.arc and Mrazec, 
Mass. Mt. Blanc, 
p. 48. 

Duparc and Mrazec, 
Mass. Mt. Blanc, 
p. 48 .. 

Duparc and Mrazec, 
Mass. Mt. Blanc, 
p:48. 

Duparc and Mracec, 
Mass. Mt. Blanc, 
p. 47. 

Duparc and Mrazec, 
· Mass. Mt. Blanc, 

p. 48. 

Duparc and Mrazec, 
Mass. Mt. Blanc, 
p. 4~ .. 

Dnparc and Mrazec, 
Mass. Mt. Blanc, 
p. 48. 

Duparc and Mrazec, 
Mass. Mt. Blanc, 
p. 48. 

Dnparc and 'l\frezec, 
Mass. Mt. Blanc, 
p. 48. 

Duparc and Mrazec, 
· Mass. Mt. Blanc, 

p. 48. 

Duparc and Mrazec, 
Mass. Mt. Blanc, 
p. 47. 

Duparc and Mrazec, 
Ma8s. Mt. Blanc, 
p. 48 .. 

Duparc and Mrazec, · 
Mass. Mt. Blanc, 
p. 48. 

Rock name. 

Microgranite. 

· Microgranit'e. 

Protogine. 

Protogine. 

Protogine. 

Protogine. 

Protogine. 

Protogi.ne. 

Protogine. 

Protogine. 

Protogine. 

Protogine. 

Protog[ne. 

Protogine. 

Protogine. 

Protogi~e. 

Protogine. 

Protogine. 

Protogine. 

Protogine with 
beryl. 

945 

Remarks. 

Whole series 
unreliable. 

In W. T.,·p. 377. 

In W. T., p. 377. 

In W. 'f., p. 377. 

In W. T., p. 379. 

In W. T., p. 379. 

In w. rr., p .. 379. 

In W. 'f., p. 3.79. 

In W. 'f., p. 379. 

In W. T., p. 379 

In W. T., p. 379 

In W.. T., p. 379 

In W. T., p. 379 

In W. T., p. 379 

In·W. T., p. 379 

In W. T., p. 379 

In W. T., p. 379 

It~.W. T., p. 379 

. In W. T., p. 203 
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G RANITE~Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 ·p2o5 MnO · Inclusive. Sum. Sp.gr. 

----------------------· 

99 61. 27 16.35 3.02 6.00 1.69 4.57 1.94 7.26 0.45 0.48 102.03 
.. 

Da.m 

100 76.5 13.9 0.5 . 0. 7 0._1 0.5 3. 7 4.5 0.8 101.2 

04. v .. 

101 61.90 19.45 5.25 n. d. 1.80 ·3.85 4.30 1.60 1.40 99.55 

B4. V 

102 59.60 22.25 3.95 n. d. 2.05 0.60 7.40 1.15 3. 50 99.50 

04. v 

103 79.40 9.28 1.00 n. d. t 76 0.2~ 3.83 1.44 1:10 98.09 

D4. V 

104 76.22 12.4Q 0.88 0.10 0.54 2.57 3. 40' 2.86 0:10 99.12 

B3.1V I 

105 76. 19 12.30 0.83 0.20 0. 53. 0.36 5.60 2. 14 0.-60 98.75 

03. v 

106 75.64 10.43 2.45 0.08 1.50 o:s9 2.67 4. 70 1. 20 99.06 

B3.IV 

107' 74.74 11.97 1.88 . 0. 64 n. d. n. d . 4.25 5.61 99.09 

B4. V 

108 73.79 12.36 0.63 0.52 0.19 trace 5.45 5.71 0.51 99.16 2.573 

B3.1V 

109 71.79 14.26 1. 61 0.72 n. d. n. d. 6.61 4.10 99.09 

B4. V 

110 70.56 11.88 6.52 trace trace trace 7.04 3. 70 
! 

99.70 

B4. V 

111 ·67·. 63 16.90 2 .. 37 0.32 1. 61 1. 95 5.31 3.34 2.10 0.30 101.83 

D3. V 

112 66.62 17.35 3.91 0.19 trace· trace 4.52 4.93 1. 85 0.99 100.36 

C4. V -· 

113 73.01 13.80 2.75 n. d. 1.04 2.03 3.37 4.97 0.38 0.29 . 101.64 

C3. V 

114 68.69 17.12 0.88 0.41 0.39 1. 91 7.03 3.82 0.56 ().31 F trace 101.52 
BaO 0.40 

02.1V 

115 73.82 14.44 0.35 2.45 8.90 n. d. 99.96 

B4. V -
116 73.70 14.11 n. d. n. d. n. d. 0.39 3.04 8.72 n. d. 99.96 

B4. V 

117 74.04 14.44 n. d. n."d. n. d. 0.33 2. 01. 9."36 n. d. 100.18 

B4. V 

118 76.8 14.9 n. d. n. d. n. d. 1.7 6.1 1.5 n. d. 101.0 

D4. V 
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. GRANITE-Continued. 

No. Locality. Analyst. Reference. Rock name. 

I 
Remarks. 

99 Mont Blanc. E. Rltter. E. Ritter, Inclusion in Not in W. T. 
B. Sv. Ct. G. Fr., IX, 
No. 60, p. 32, 1897. 

protogine. 

100 Pic du Midi d'Ossan, Not state~. J. de Lapparent, Microgra.nite. 
Pyrenees. · B. Soc. M. Fr., XXXIV, 

p. 297, 1911. .. 

101 Trois Seigneurs, M. Longchambon. M. Longchambon, . Granite. Al20 3 high. 
Pyrenees. ·. B. Sv. C.t. G. Fr., XXI, 

No. 131, p .. 41, 1912. 

102 Freychinede, M. Longchambon. j\f. Lorigchambon, Granite Al20 3 high. 
Pyrenees. B. Sv. Ct. G. Fr., XXI, gneiss. Alkalies? 

' No. 131, p. 41, 1912. 

103 Giravalle, J. Deprat. J. Deprat, Micropegmatite. 
Corsica. B. Sv. Ct. G. Fr., XVII, 

No. 117, p. 61, 1907. 

104 Calanq ues de Piana, J. Deprat. J. Deprat, Granite'. 
Corsica. . B. Sv. Ct. G. Fr., XVII, 

No. 114, p. 35, 1906. 
~ 

105 Locality not stated. J. Deprat. J. Deprat, Microgranlte~ · 
Northwest Corsica. B. Sv. Ct. G. Fr., XVII, · 

No. 117, p. 60, 1907. 

106 Canava: landre Vico, J. Deprat. J. Deprat, Elvan 
Corsica. B. Sv. Ct. G. Fr., XVII, granite. 

No. 117, p. 58,.1907. 

107. Saito, ~· Deprat. J. Deprat·, Gran it~. 
Corsica. B. Sv. Ct. G. Fr., XVII, 

No. 114, p. 37, 1906. 

108 Ahietto, G. Rupprecht. G. Rup_{>recht, Granite. In \V. '1'., p. 377 
Uorsica. In. D1ss. Erl., 

p. 14, 188~. . .. 

109 Capoalla Cuculla, J. Dep!at. J. Deprat, Micropeg1:1atite. 
0 Uorsica. B. Sv. Ct. G. Fr., XVII, 

No. 114, p. 39, 1906. 

Capreja, 
I 

J. Deprat. J. Deprat, l\ficrograni te. 110 
'.l'a'ita Valley, B. Sv. Ct. G. Fr., XVII, 
Corsica. No. 117, p. 53, 1907. . 

111 Locality not stated. J. Deprat. J. Deprat, Microgranite. 
North west Corsica. B. Sv. Ct. G. Fr., XVII, 

No. 117, p. 56, 1907. f) 

112 Ajaccio, - G. Rupprecht. G. Rup.Precht, Biotite granite. In W. '1'., p. 377 
Corsica. In. D1ss. Erl., 

p. 6, 1889 . 

Articuza, 
.. 

Pisani. P. Termier, 113 Granite. 
La Haya, B. Soc. G. Fr. (4), VI, 
Guipuzcoa, Spain. . p. 13, 1907. 

114. Prestern Saeter, P. Schei. C. F. Kolderup, ·. Granite. 
near Brudvik, Berg. Mus. Aarb., 1903, 
Bergen, Norway. No. 12, p. 118. 

115 Hi He·ro, Students. J. H. L. Vogt, Graphic granite. 
Norway. Sil. Schm. Los., II, 

p. 120, 1904. 

].l(j Arendal, E. A. Dalset. J. H. L. Vogt, Graphic granite. 
Norway. Sil. Schm. Los., II, 

p. 120, 1904. 

117 Voie, A. Gron:lngsaefer. J. H. L. Vogt, Graphic granite. 
Arendal, Sil. Schm. Los., II, 
Norway. p. 120, 1904. 

118 Evje, Student. J. H. L. Vogt, Graphic. granite .. Alkalies? 
Sii.tersdohn, Sil. Schm. Los., II, "Analysis n 
Norway. p. 120, 1904. reliable." 

ot 

I Cf. Ref. 
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G RA;NITE-Continued. 

No. Si02 Al20 3 Fe20 3 F_eO 
. I 
MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--------------------. -- ----- ----.--
' 

119 74.47· 15.13 n. d. n. d. 11.d 0. 72 2.01 7.06 n. d. 99.39 

C4. V 

120 74.00 14.31 n. d. n. d. n. d. 0.39 2.42 9.02 D.. d. 100.14 

B4. V 

121 71. 77. 12.17 0.71 2.53 0.43· 1. 34 5.27 2.92 1. 09 98.23 

C3. V 
I 

122 '· 71. 23. 8.68 4.73 3.42 0.74 1. 25. 3.70 4.69 1. 70 100;14 
; ... 

C3. V / 

, 
123 71.25 16.09 0.32 1. 56 0.28 0. 66. 0.81 7.96 11. d. 0.18 99.11 

B3. IV 

124 75.59 12.93 n. d. n. d. n. d. trace 3.44 7.05 0.69 99.70 

B4. V 

125 70.96 16.24 1.11 1:57 0.30 0.65 1. 53 5.28 1. 41 0.07 99.12 

B3. IV 

126 70. 79 15.96 1. 84 1. 42 0.46 0.82 1. 09 6.77 n. d. 0.11 99.26 

B3. IV 

127 70.75 14.03 0.42 2.94 0.53 1.66 3.51 3.87 0.96 98.67 

C3. V 

128 70.67 14.80 n. d. 3.07 . trace 1. 33 2.51 8.26 n. d. 100.67 

' B4. V 

129 69.31 14.80 0.82 2.81 0.46 1. 24 1. 84 7.25 0.47 99.00 

B3. V 

130 68.04 17.29 1. 68 2.58 0.67 1. 67 1. 20 6.42 1.16 0.07 100.78 

B3. IV .. 
131 67.3 15.2. 1.2 3.4 1.2 3.6 . 3.8 3.4 1.7 0.4 ~ 101.2 

C3. V ·7 

132 76.15 8.29 5.04 2.40 0.07 0. 52· 6.50 trace 0.03 trace trace 100.15 

D4. V 

133 75.-67 11.53 1. 53 n. d. 0.20 2.79 3.67 1. 8~ 0.32 97.52 
0. 

D4. V 

134 72.92 ·13.07 2. 73 n. d. 0. 23 5.83 3. 20 0.51 O.Gl 99. 10 

B4. V 

135 61.64 19.69 3.68 n. d. 0.53 6.43 4.88 0.75 0.55 98.15 

C4. V 

136 70.46 11. 16 4.!l2 11. d. 1.23 2.34 2.88 4.31 0.62 97.92 

D4. V 

137 64.,83 13.82 6. 82 n. d. 0.31 4.40 4.90 4.60 0. 53 100.21 

C4. V 

138 66. 58 16.20 0.74 0.63 0. 12 1.22 5.21· 7.94 0.72 99. 36 

C3. V 
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GRANITE-Contintred. 

--- -·-. ···------;-----'-------.--------------,----------;-------
No. Locality. 

119 H.aade, 
Smaalenene, 
Norway. 

120 lli Hero, 
Norway. 

121 Dcj_by, 
Orcbro, 
Sweden. 

122 UlJ.esiiter, 
Orebro, 
Sweden. 

123 Eusta, 

124 

H.ydboholm, 
Sweden. 

Sil fpickarehalet, 
Kullen, 
Sweden. 

125 Kattniis, 
Uorningsholm, 
Sweden. 

126 Rackstad, 
Hydboholm, Upland, 
Sweden. 

127 Ber~aby, 
Lmde, 
Sweden. 

128 Vasastaden, 
Sweden. 

129 Villeboda, 
Linde, 
Sweden. 

130 Hiilltorp, · _ . . 
Vardmge, Hormngsbolm, 
Sweden .. 

131 Upsala, 
Sweden. 

132 " Kivikulma, 
Pitkaranta, 
Finland. 

133 Kangasniemi, 
Finland. 

134 Kangasniemi, 
Finland. 

l 35 Kangasniemi., 
Finland. 

136 Kangasni.emi, 
Finland. 

137 ~ Ka:ogasniem~, 
!?inland.· 

138 Frap.ziska Mine, 
Pitkaranda, 
Finland. 

,. 

' ' 

Analyst. 

J... Andersen-Aars. 

Students. 

A. Hasselbom. 

A, Hasselbom. 

E. Erdman. 

L. G. Thomf. 

M. Stolpe. 

E. Erdman. 

D. Hummel. 

H. Backstrom. 

A. Hasselbom. 

M. Stolpe. 

A. G. Hogbom, 

A. Pettersen. 

T. Hirn. 

ll. Berghell. 

II. Berghell. 

II. Bergh~ll. 

Bergroth and 
Cedercrenz. 

~I. Berghell. 

· Reference. 

J. H. L. Vogt, 
Sil. Schm. Los., II, 
p. _120, 1904. 

J. H. L. Vogt, _ 
Sil. Schm. Los., II, 
p. 120, 1904. 

P. J. Holmquist, 
B. Un. Ups., VII, 
p. 260, 1906. 

P. J. Holmquist, 
B. Un .. Ups., VII, 
p. 260, 1906. 

P. J. Holmquist, 
B. Un. Ups., VII, 
p. 260, 1906. 

Rock name. 

Grap.Jric ·granite. 

Graphic granite. 

Granite. 

Granite. 

.Granite. 

A. Hennig, Pegmatite. 
Lund. Un. A. sk., XXXV (2), 
No.5, p. 28, 1899. · 

P. J. Holmquist, 
B. Un. Ups., VII, 
p. 2~8, 1Q06. 

P. J. Holmquist, 
B. Un. Ups., VII, 
p. 258, 1906. 

P. J. Holmquist, 
B. Un. Ups:, VII, 
p. 260, 1906. 

. H. Backstrom, 
G. F. F:, IX, 
p. 357, 1887. ' 

P. J. Holmquist, 
B. Un. Ups., VII, 
p. 260, 1906. 

P. J. Holmquist, 
B. Un. Ups., VII, 
p. 258, 1906. 

A. ·a. Hogbom, 
G.F.F:,X, 
p. 222, 1888. 

V. Hackman, 
B. C. G. Fin., No. 15, 
p. 26, 1905. 

B. Frostenis, 
B. C. G. Fin., No.4, 
p. 22, 1896. 

B. Frosterus, . 
B. C. G. Fin., No: 4, 
p. 22, 1896. 

B. Frosterus, 
B. C. G. Fin., No.4, 
p. 22, 1896. 

B. Frosterus, 
B. C. G. Fin., No. 4, 
p. 22, 1896. 

B. Frosterus, 
B ... C. G. Fin., No.4, 
p. 22, 1896. 

V. Hackman, 
B. C. G. Fin., No. 15, 
p. 47, 1905. 

Granite. 

Granite. 

PegiLatitic granite. 

. Orbicular granite. 

Granite. 

Granite. 

Granite. 

Uapakiwi gran~te. 

Orbicular granite. 

Orbicular granite .. 

Orbicular granite. 

Kugel granite. 

Kugel granite. 

Granite gneiss. 

~:~· Remarks. 

Al20 3 high or 
alkalies low. 

Of. ref.. 

In W. T., p. 377; 

Al20 3 high or 
alkalies low. 

In W. T., p. 377 . 

Al20 3 high.or 
alkalies low. 

In W. T., P·:~77. 

..,. '. 

·Alkalies bad. 
Of. ref. 

Outer zone. 
Not in W. T. 

Inner zone. 
Not in W. T. 

Andesine zone .. 
Not 'in W: T~ 

Main rock. 
Not in W. T .. 

Cente1· of 
kugel. 

Not in W. T. 
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GRANITE-Continued. 

,No:;:_) : Si02 .AJ20a. ·Fe~O~ F~O MgO CaO Na20 ~0 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
_! ----·-------------~- --

139 
l 

74.20 12. 16 1.04 0. 16 0.3i 0.80 6.33 2. 48. 0.58 0.13. 0.09 trace · 98.27 

D2. V 

140 71. 6~ 12.83 0.13 0.10 n. d. 1.48 3.81 9.69 0.02 '99.68 

B4. V 

141 71.53 13. 70 1,79 2. 34 1 o. 48 2.08 6.71 2.82_ 0.34 101. 79 

Ca. V 

142 66.95 15.03 2.14 3.23 0.33 3.22 4.43 2.46 0.39 98.18 

D3. V 

143 70.40 15.21 0. 18 l.22 0.59 l. 33 ' '2. 79 6.27 0.78 0.16 0.05 trace 98.98 

C2. IV . 
144 69.52 14.04 0.34 4.42 0.32 2.40 3.40 6.25 0.52 101. 21 

ca. v -
145 73. 13 14.35 0.19 1.03 3.23 7.13 0.68 trace 99.74 2.579 .. 

A4.IV 

146 67.70 16.08 5.26 n. d. 0.95 1.65 3.22 5.78 n. d. 0.50 101..14 

B4. V 

147 77.27 9.98 2.58 0.41 0.51 2.28 ·2.14 2.39 0.86 trace trace 0.99 C02 trace 99.41 2.667 

Ba.IV 

148 76.'86 10.'76 1.97 n. d. 0.81. 1.42 2.46 4.33 1. 04 trace trace 0.36 BaO trace 100.01 2.655 

B.4. V 

149 76. 10 14.36 :2~'99' trace 1.51 trace - 3. 77 . 0. 81 0.11 -0.48 100.13 2.469 

A4. IV 

150 74.19 12.80 2.11 1. 17 0.50 0.02 2.49 4.48 0.30 ·o 04 0.06 o:65 98.81 

C3. V (99. 82) 

151 -53.75 12.63 9.06 . 4. 44' 4.57 5.27 .3. 37 1.93 4.00 99.02 2.748 

B3. IV 

152' 75.25 13:36 0.28 1.23 :o. 02 0.65 2.91 4.55 0.64 0.18 Li20 trace 99.07 2.669 

B3. IV 

153 74. 22 11:16 1. 69'. 2.03 0.61 1.23 3.84 3.04 0:68 0.02 0. 16 98.68 

C2. IV 

154 74.02 13.91 1. 98 
'. 0.89 0.54 '1. 08 4.58 4.33 0.24 0; 11 101. 67 

C3. V 

155 73.63 10.60 5.35 1. 92 0.45 1. 50 2. 72 4.59 0.42 0.13 101.31 

C3. V I 

156 71.93 15.54 0.59 2.10. 0.46 1.60 2.61 5.30 0.69 trace 0.27 Cu 
Li20 

trace 101.09 2.664 
trace 

B3. IV 

157 71.58 14.39 . 1. 40 1. 27 0.93' 2.01 3.31 4.82 1. 18 0.31 LhO trace. 10l. 20 2. 668 
.' - Cu trace -

ca. v 

158 70.92 9.37 11. 74 0.08 trace 0. 77 1.47 3.98 0.68 .0.54 0.01 FeS2. 0.05 99.61 

B3.IV I. 
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GRANITE-Continued. 

I : 

·No. Locality. :·Analyst. Reference. Rock name. Remarks. 
I 

: I I ,. ! I I : 

139 WU.lkea jiirvenvaara, .. ' G. :Aniinoff.· 
... : v::Hackman, . Granite. 

Tornea, : B. C. G. Fin., No. 15, 
Finland. ! ; p. 29, 1905. 

: I i • I 

140 :Soil oro, :a:. BergheU. H. Berghell, Granite. In W. T., p.145. 
I· Wiino, · Fin. G. Und.; Bl. 23, 
; Finland. p. 18, 1892. 

141 :wi1•org, H. Berghell. H. BergheU, . ·, Rapakiwi In W. T., p. 377. 
1 Finland: ' 

\ Fin. G .. Und., Bl. 33, granite. 
p. 23, 1898 .. 

142 Simola, ·H. Berghell. H. Berghell, Rapakiwi In W. T., p. 377 
Wiborg, Fin. G. Und., Bl. 33, granite. 
Finland. . p. 25,1898. 

143 Aavasaksa, G. Aminoff. V. Hackman, Gran~te. 
'l'ornea, B. C. G. Fin., No. 15,. 

' 
Finland. p. 39, 1905. 

144 Huovila, H. Berghell. H. Berghell, Rapak.iwi In W. T., p. 3{7 
Sakkijiirui', · 

1 
Fin .. G. Und., Bl. 28, g~anite. 

Finland. : p. 1~, 1896. 
.. 

' 145 Michelsherg, W. Freudenberg. W. ·Freudenberg, Gr~nite. Inclusion in 
Katzenhuckel, : Mt. Bad. G. L.-A., V (1), shonkinite. 
Odenwald. .. p. 339, 1907. 

146 Durhach, Not stated. A. Sauer, Granite. Not in W. T. 
Schwarzwald. Mt. Bad. G. L.-A., II, Cf. No. l, II: 

p. 243, 1890. 5.2.2. 

147 Wengenwieso, I F. W. Schmidt. C. CheHus, Granite, MnO·high. · 
near·:t:teuweg, Erl.G. Kt. Res. In W·. T~, p.139. 
Hesse. I, Bl. Rossdorf, p. 35, 1886. 

148 Dilshofen, F; W. Schmidt. C. Chelius, Micrograu~te. In W. T., p. 377 
Hesse. Erl. G. Kt. Res., 

I, Bl. Rossdorf, p. 36, 1886. 

149 Dachsberg, F. W. Schmidt, . C. Chelius, . · Granitite; In W. T., p. 377 
Hesse. Erl. G. Kt. Res., 

. I, Bl. Rossdorf, p. 35, 1886. 

150 . Gottelsherg, Survey laboratory. G. Klemm, Gr~nite. CaO and P20 5 • 
: Aschaffenburg, Erl. G. Kt. Res., . . In W. T .. p. 377 

Hesse. Bl.Schafheim, p. 15, 1894. 

151 Suhl, J. Fromme. J. Fromme, Granite. 
~, 

Weathered. 
Thuringia. Sb. Ph. 1\fed. Ges. Erl., XXV, Not in W. T. 

p. 31, 1893. 

152 Schneeberg, A. Bottger. F. Sandberger, Granite. In W; T., p.129. 
~i'ichtelgebirge. Sb. Bay. Ak. W., XVIII, 

p. 469, 1888. 

153 Valetsber~, ~. Oherembt. H. Oberembt, Granite gneiss. 
Wunsie ·el, In. Diss. Erl., 
Fichtelgebirgo. p. 38, 1905. 

154 Manzelberg, H. _Qberembt. H. Oberembt, Granite gneiss. 
Wunsiedel, In. Diss. Erl., 
Fichtelgebirge. · p. 38, 1905. 

155 Manzelberg, . H. Oberembt. H. Oberembt, Granite. 
Wunsiedel, In. Diss. Erl., 
Fichtelgebirge p. 19, 1905. 

156 Zw:isenherg, A. Bottger. F. v. Sandberger, Granite. In W. T., p.169 
. Fichtelgebirge. Sb. Bay. Ak. W., XVIII, 

p. 466, 1888. <>;' 

157 ·Renth, A. Bottger. F. Sandberger, Granite. In W. T., p. 377 
near .Gefrees, Sb. Bay. Ak. W., XVIII, 
Bavaria. p. 466, 1888. 

158 ]!}ben, Not stated. K. v. Gumbel, Granite. Not in W. T. 
near Schwarzach, G. v. Bayern, II, 
Ha rischer Wald. . 436 1894. . y p 



CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

GRANITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~20 . K
2
0 H20+ 

1
H20:-I Tio2 P20 5 1 MnO ~nclusive. Sum. Sp.gr. 

------ ----

159 69.05 11.09 11.30 0.31 trace 1:12 1. 30 4. 95' 0.33 0.33 trace s trace 99. 78 

B3. IV 

160 74.68 12.73 n. d. 3.00 0.35 0.09 1. 47 4.64 l. 17 99.50 

B 4. v 

61 71.57 12.40 n. d. 7.22 0.05 1. 55 1. 60 2. 80 1. 30 0.52 Sn02 o. 6il 99. 97 
CuO 0.27 . 1 

B 3. IV .. 

1 62 68.90 16. 80 1.77 1. 64 1. 34 1.80 3. 90 3. 11 1.91 0.24 101.41 2.681 

C3. V ~ 

.63 74.62 13.87 0. 77 l. 55 0.09 0.72 3.24 5. 41 0. 80 0. 17 s trace 101."24 

c 3. v 

1 64 70.6 17.3 . '2. 5 n. d. 0.5 4. 1 3.2 1.6 0.5 100.3 

B 4. v 

1 65 65.17 18.65 1.53 n. d. tmce 1. 24 7.29 5.03 0.09 trace C02 0.86 
. 

99.86 

B 4. v 

.66 61.86 22.58 5.96 n. d. 1.72 0.99 2.13 4.02 1. 60 100. 86 

.B 4. v 

1 67 75.40 13.30 1.35 2.09 0.20 1. 34 4.29 2.50 0.36 0.,18 trac·e s 0.02 101.03 

B 3. IV 

1 68 75.27 .12. 92 1. 89 n. d. 0.47 0.32 1. 14 6.48 0.61 .trace 0.29 B20a 1.24 100.63 2.66 

B 3. IV 

1 69 74.29 15.95 0.66 0.78 2.66 5.:31 0.66 trace trace 100.31 2.68 

B 4. v 

1 70 72.02 16.78 2 .. 92 n. d. 0.57 1. 79 3.40 2.08 1. 52 BaO 0.02 101.10 

B 4. v 

1 71 50.17' 27:89 3.50 4.74 0.83 0.52 2.66 5.79 3.35 99.45 

c 4. v 

1 72 69.26 14.13 4.38 n. d. 3.:n 4.31 1. 54 1.96 0.99 ·99. 88 

B 4. v 

1 n 62. 20 19.50 3.56 2.88 1. 55 4.36 3.35 2.37 1.M trace. 0.38 trace s trace 101.19 

B 3. IV 

74 69.24 ]7.46 1. 12 3. 10 0.99 2.86 2.74 2.97 0.56 tra~e 0.25 trace 101. 29 

c 3. v 

1 75 67.22 11. 99' 5.70 1.39 0.11 4.22 5.37 2.34 1. 93 1.05 0.29 101. 91 2. 66 
-

-
D 3. v 

1 76 75.04 10. 14 ·n. d. 2.24 1.17 1.72 4.08 5. 50 0.40 c·c2 0.13 100.42 

B 4. v '!-' 

1 77 67. 87 15. 96· 1.65 3.02 1. 4.0 1.73 3.72 4.26 !".08 0. 25 C02 0.55 102.09 2.687 . 
D 3. v 

1 78 67. 66 16:16 1. 36 2.87 1.16 2.82 3.54 4.75 1.34 0.18 C02 O.S6 102.20 2.651 

D 3. v 
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GRANITE_:_Continued. 

No. Locality. Analyst.· Reference. I Rock name. Remarks. 

·-
Rattenberg, Not stated. K. v. Gumbel. Granite. Not. in W. T: 

near Viechtach, .G. v. Bayern~ II, 
Hayrischer Wal<l. .. p. 436, 1894 . 

159 

AUenberg, Rube. K. Dalmer, Granite. 
Saxony. Erl. G. Kt. Sachs., Bl. 119, 

160 

p. 53, 1908. 

Altenberg, Rube. K. Dalmer, Greisen. 
Sn.xony. Erl. G. Kt. Sachs., Bl. 119, 

161 

p. 58, 1908. 

Strehlenberg, A. Bottger. F. Sandberger, Lithionite In W. T., p. 377. 
near :J:ted witz, Sb. Bay, Ak. W., XVIII, gran~ to. Of. No. 68, 
Bavn.ria. p. 466, ~888. !.3.1.3. 

162 

Viktorshohe, V. Hagen. 0. H. Erdmannsdoerfer, Gran~te. 
Harz. .Tb. Pr. G. L.·A., XXXII, 

p. 185, 1912'. l) 

:16:3 

Obet··Buschwald, Not stated. L. ~filch. Grarut":~. 
Schm.i.edeberg, Rosenb. Festa., 
Riesengob irgo. p. 138, 1906. 

](j4 

Schm.iedeber·g, Not stated. E. Rlman, Granite. 002 primary? 
Itiesengebirge. . N . .T. Cb., 

165 

1909, p. 768. 

Klotzsche, 
0 

lL Reinisch. R. R8iniRth, Granite. Al20 3 high. 
Lttusitz. Hab. Sc:hr. J. .. eip.,. 

p. 27, 1902. 

166 

-
Hnch, C'. v. John. Hinterlechner and v. John, Granite 

Eisengebirge, Jb. G. R.-A. Wien, I.JfX, gneiss. 
Bohemia. p. 136, 1909. 

167 

lUcan, ·K. Preis. F. Katzer, Tourmaline In ,V. T., p. 125. 
near Pt:ague, Jb. G. R.-A.. \Vien, pegmatite. 
Bohemia. XXXVIII, p. 411, 1888. 

Hl8 

Rican, E. Knhricht, F. Katzer, Granite. In W. T., p. 377. 
Hear Prague, Jb. G. R.-A.. 'Yien, 
Bohemia. XXXVHI, p. 411, 1888. 

169 

Veitsber", A. Schwager. K. v. Gumbel,. Granite. . Not in'"· T. 
near ifal"lsbad, Geog. Jhft .. , VII, 
Bohemin. p. 69, 1894 . 

170 

./ 

LobendQ.u, R. Reinisch. R. Rei nisch, Granite. Altered a.ud 
near Hai uspach, Hab. Schr. Leip., sq·ueezed. 
HohemiH .. Jl. 27, 1902. 

171. 

Reifnig, ~ A. Pontoni. A. Pontoni, Granite. In'"· T., p. 3.i7 
Hacl~ergebirge, T. M. P. M., .XIV, 
Styn~. p. 366, 189b. 

172 

Blansko, C. v. Johu. v. John auCl Suess. Granitite. 
BrUnu, Jh. G. R.-A. Wi'en, IJVIII, 
Moravia. p. 249, 190R. 

173 

Brixen, C. v. John. W. ·retraschek, Granitite. 
Tyrol. Jb. G. R.-A. Wien, LIV, 

174 

p. 51, 1905. 

Rensenstitz, G. Hraclil. G. Hradil, Granite. 
near~ aul, Sb. Ak. W. Wien, C.XXf, 
'l'y.rol. p. 869, 1912. 

175 

Stockstige, Rosicky. A. Baltr.er; Gr~nite. Not in W. T. 
Grimsel, Aarmas::~if, Btr. G. Kt. ·Schw., XXIV 
Switzerland. (4), p. 20, 1888. 

176 

Al~etli Gl~cier, L. Duparc. E. Fellenberg, Granite. Not in W. T . 
. . ar·mas~1f, Btr. G. Kt. Schw., XXI, . . . 
Switzerland. p. 45, 1893. 

Gasteren, L. Dupart::. E. Fellenberg, _ .I GranophYre. Not in Vi7• T. 
Aa.rmnssif, Btr. G. Kt. Behw., XX[, 
Switzerland. . 45 1 

177 

178 

p ' 893 
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GRANITE~Continued. 

No. 
I 

Si02 Al20 3 Fe20 3 FeO MgO I CaO Na20. K20 H:.P+ H20- Ti02 1 P20 5 MnO Inclusive. Sum.· Sp.gr. 

------

1 79 69.8 17.9 2.8 1.1 0.6 3. 4' 1.4 2.2 0.8 100.00 

B 3. IV 

1 80 66.3 16.9 5.4 1.4 1.9 2.6 2. 7 0.4 1.5 99.10 

c 3. v 

l 81 66.97 17.20 3.27 1. 26 2.08 3.94 5.48 0.69 0. 11 '101:00 

B 3. IV .. 

1 82 72.95 16.51 1.62 n. d. 0~43 3.27 1.04 3.12 0.98 .. 0.23 100.15 2.623 
I 

B 4. v ::.( I 
I 

1 83 76.55 10.69 n. q. 0.73 1. 18 1.71 4.20 5.34 0.46 0.06 0.12 101.04 2.60 

c 3. v ;_: -
1 84 71.94 14.-73 n. d. 1.43 1. 01 1. 39 5. 38 4.68 0.79 0. 14 0.10 101 .. 59 . 2. 67 

D 3. v .. 

1 85 66.75. •15. 73 n. d. 2.58 1. 67 2.15 5.22 4.90 1.70 0. 48 0.07 trace 101. 25 2. 71 

c 3. v 

1 86 '72. 45 16. 19 0.55 n. d. 0.27 2.95 4.53 3.59 0.34 0.22 0.30 101. 39 2. 64.0 

c 4. v 

1 87 70.21 15.72 5.03 n. d. 1.07 2. 11 3.66· .3. 25 0.48 0.2~ trace 101. 82 

D 4. v 

1 88 6il.92 15.68 4.57 n. d. 0.92 1. 85 4.35 3.18 :0.59 0.24 trace Zr02 trace 101.30 2.69 

c 4. v 

1 89 69.30 16.40 n. d. 4.50 1. 18 1.12 5.02 3;46 n. d. 100.98 

B 4. v 

1 90 66.91 20.31 0.54 n .. d. 0.26 1.86 9.19 0.48 0.66 trace 100.21 2.66 

c 4. v 

1 91 71.01 11.86 3.92 2.31 0.26 1. 24 - 2.59 3.02 0.93 0.85 C02 0.09 99.89 
Cl o. 88 

B 3. IV 
F 0.93 

\ 

1 92 74.59 ·13. 27 2.87 n. d. 2.07 1'. 21 2.69 3.21 0.04 99.95 

4. v (99. 89) 

I 93 71.21 13.91 4.18 n. d. 1. 21 2.13 1. 31 4. 79 0.14 98.88 

4. v I 

B 

1 

c 

1 94 70.99 14.53 3.78 n. d. 1. 03 2.31 1. 37 5.48 0.35 99.84 
.. 

B 4. v (99. 85) 

1 95 68.73 13.57 3.75 · n. d. 1. 78 3.14 . 2. 25 4.73 0.06 I 98.52 

D 4. v 

1 96 72.60 15.48 1. 52 n. d. 1. 50 1.71 3.46· 3.·32 0.92 100.51 

B 4. v (99.51) 

1 97 71.24 17.04 n. d. n. d. trace 2.87 4.54 1. 76 1.54 98.99 

D 4. v 
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G RANITE-Conti.nued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

179 Roc Noir, Student. . L. ~filch, Granite gneiss 
Dent Blanche, Wallis, N.J., I, 
Switzerland. · p. 63, 1901. 

180 Besso, Student. L. Milch, Granite gneiss. 
Dent Blanche, \Vallis, N.l., I, 
Switzerland. p. 59, 1901. 

181 Cristnllina Thai, Grubenmann and U. Grubenmann, Granite. In YV. T., p.195. 
St. Gotthard, Anderwert. Mt. Thurg. Nf. Ges., X; 
S wi tze.rland. . p. (17), 18!)2. 

182 Monte ])eruta, A. Ricciardi. A. Verri, Graulte. In:w. T., p.139. 
Umbria. B. Soc. G. It., V, 

p: 54, 1886. 

183 Groppo Mag~o, M. Ferrari. M. Ferrari, Granite. Alka.lies high, 
Apennino >armense, Mem. Ac: Line. (5), VIII, or Al20 3 low. 
Italy. No.4, p. 176, 1910: . . 

184 Groppu ~agl!io, M:. Ferrari. l\f. Ferrari. Granite. 
: 

Apenmno Parmense, Mem. Ac. Line. (5), VIII; -
Italy. No.4, p. 176, 1910. 

185 Groppo Mag~io, M. Ferrari. M. Ferrari, Granite. 
Apennino )>armonso, Mem. Ac. Line. (5), VITI, ·. 

ltitly. No.1, p. 176, 1910. 

186 Crocetta, E . .Manasse. E. Manas~.e, Granite. 
San Piero in Campo, Pr. Soc. Tosc., XII, 
Elba. p. 220, 1901. 

187 :Monte Capanne, E. Manasse. E. :ManasRe, Mi crogra ui te. Inclusion in 
. Elba. Mem. Soc. Tosc., XVII, granite below. 

p. 233, 1900. Not in \V. '1'. 

188 Monte Capanne, E. Man~sse. 
Elba. 

E. Manasse, Granite. Not in W. T. 
l\1em. Soc. Tosc., XVII, 
p. 223, 1900. 

189 Mola, A. Funal'O. A. Funaro, Granite. In W. T., p. :l7~. 
Serra· di Longone, B. C. G. It., XVII, 
Elba. p. 381, 1886. 

190 Monte Sta. Lucia, P. Aloisi. P. Aloisi, Gra!;ite. Al.03 high, 
Elba. Mem. Soc. Tosc., XXII, alkalies? 

p. 152, 1906. 

191 D~o, . Schridde. J. J. Sederholm, Rapakiwi granite. In W. T., p.129. 
Esthon1a, T. M. P.M., XII, 

•Russia. p. ~1, 1891. 

192 Gnivaui, N. N. Sobol eva. ·v. A. Selsky, Hypersthene 
Podolia, A. G. Min. Rus., XIV, granite. 
Russia. p. 9, 1912. 

193 Gnivani, N. N. Soboleva. V."A. Selsky, · .. Hypersthene 
Podolia, An. G. Mi~1. Rus., XIV, granite. 
Russia. p. 9, 1912. 

194 Gnivani, N. N. Sobol eva. V. A. Selsky, Hypersthene . 
Podolia, An. G. Min. Rus., XIV, ·granite. 
Russia. p. 9, 1912. 

195 Gnivani, N. N. Soboleva. V. A. Selsky, Hypersthene 
Podolia, An. G. Min. Rus., XIV, granite. 
Russia. p. 9, 1912. 

196 Kamary, - A. Lagorio. A. Lagorio, . . Granitite. In W. T., p. 171. 
nea,r Balaclava, Crimea, Con~. G. Int. VII, 
Russia. Gui e XXXIII, p. 27, 1897. 

197 Tumagor Kaja, Beljankin and L. Lessing, Granite. Leucocratic 
Caucasus. L. Lessing. Vh. Rus.l\f. Ges., XLII, facies . 

p . 263, 1905. Of. next nos. 
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GRANITE-Continued. 

No. SiO:t Al 20 3 Fe203 FeO ·MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. I Sum. Sp. gi". 

---------------------- --
198 G8.55 18.12 n. d. n. d. 0.30 1. 61 2.89 4.64 1. 21 97.33 

D4. V 

199 59.11 16.33 n. d. 2.58 4.36 4.96 8.10 3.62 99.06 

D4. V 

200 65.77 17.26 2.69 trace 2.50 2.39 4.97 3.12 0.70 0.43 0.15 0.01 100.00 

D4. V 

-· 
201 54.31 24.i5 6.53 trace 3.17 4.22 4.20· 2.73 0.53 0.14 0.01 0.,01 100.00 

D4. V 

202 73.25 16.80 0.95 n: d. 1. 50 n. d. 3.47 4.20 0.50 100.67 

B4. V 

203 70.41 16.17 2.54 .il. d. 0.86 2.11 3.45 4.29 0.66 100.49 

134. v 

204 69.15 16.60 0 .. 22 1. 36 2.21 3.55 3.57 3.91 ·0. 50 0.39 101.4G 

C3. V 

205 64.48 18.39 4.67 n. d. 1. 61 4.48 2. 77 3.39 1. 32' 10~.11 

B4. V 

206 63.54 17.24 5.72 n. d. 1. 70 4.31 3.22 2.90 1. 30' 99.93 

B4. V 

207 76.7 11.7 1.0 0.6 trace trace 6.5 4.5 0.2 0.2 101.4 

D4. V 

208 76.5 11.0 1.3 . 0.25 0.1 trace 6.6 5.1 0.2 0.3 none 101.35 

D4. V 

209 75.54 13.75 4.99 n. d. 0.69 0.94 1. 55 3.34 0.28 101.08 

:84. v -

210 75.30 11.40 5.40 n. d. 0.60 0.75 1. 45 6.13 n. d. .~ 101. OS 2.67 

:Q4. v 

211 70.46 14.91 1.17 2.66 0.25 0.84 1.04 9.32 0.55 101.20 

B3. IY (100. 20) 

212 77.18 14.87 0.53 n. d. 0.10 0.80 6:37 1.84 0.98 trace 102.67 

D4. V 

213 74.92 11.92 3.72 .n. d. 1. 30 1.44 3.44 0.75 2.08 0.30 !.l9.87 

B4. V 

214 71.46 12.72 n. d. . 1. 68 .0. 86 1. 64 7.27 2.39 0.86 0.50 99.38 

D4. V 
.. 

215 58 .. 94 20.30 5.50 n. d. 2.38 6.38 3.98 0.37 1. 52 0.25 99.62 

C4. V 

216 57.18 18.67 7.19 n. d. 2.48 7.02 3.60 0.54 1. 60 1. 25 99.53 

C4. V I 



No. Locality. 

·-----
198 'fuma 

Cau 
gor Kaja, 
ca.gus. 

199 Tuma gor Kaja, 
Cat tcasus. 

200 Kapu tscl~i Dag, 
Art nema. 

ttsc~i Dag, 201 Kapt 
Arm em a. 

232 F~lfil a, 
no a 
Alg 

r ~hilippeville, 
en a. 

203 Cap M . arsa, 
nervllle, Me 

Alg eria. 

204 Ain K 
Be 
Alg 

echera, . 
ni ~L'oufout, 
ena. 

235 Sidi ~ fokren, 
Me 
Alg 

ne~ville, 
rena. 

20G Ain' l'olba,. 
ne!·ville, Me 

Alg ena. 

207 Gebe 
Eg 

1 Doukhan, 
ypt .. 

208 Gebe 
Eg 

1 :Qoukhan, 
ypt. 

209 St. T honia.g Mount, 
Ma 
ln<.l 

c~n\8, 
1a. 

210 St. T homMMount, 
Ma 
lnd 

clra.g, 
ia. 

211 Anga ra :River, 
1issei District, Jor 

Sib eria. 

212 Nand ogi River, 
ho~sk, Ok 

· Sib er1a. 

213 Wang otschan River, 
ho~sk, Ok 

Sib en a. 

. 214 Lant ar River, 
ho~k, Ok 

Sib en a. 

215 Odor i River, 
ho~sk, Ok 

Sib ena. 

2.I.G Odor i River, 
hotsk, Ok. 

Sib eria. 
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GRANITE-Continued. 

A~alyst:. Reference. Rock name. Remarks. 

Beljankin and L. Lessing, Granite. -Leucocratic 
L. Le~ing. . Vh. Rus. l\1. Ges., XLII, facies. 

0 p. 280, 1905. 

D. Beljankiii. L. Lessing, Grapite. Melanocratlc 
Vh. Rus. M. Ges., XLII, facies. 
p. 263, 1905. 

C. Schmidt. H. Abich, Granite. - "Si02 includes 
G. Armen., II, loss.'' 
p. 156, 1888. 3 decimals. 

Not in vV. T. 

C. Schmidt. H. Abich, ·Granite. "Si02 includes 
G. Arinen., II, loss.'' 
p. 1~5, 1888". 3 decimals. 

Not in W. T. 

P. Termier. P. Termier, Granite. 
C. R., CXXXIV, 
p. 373, 1902. 

Not stated. Duparc, Pearce, and Rhter, Grarute. · In Vi7• T., p. 379 . 
Mem. Soc. Ph Gen., XXXIII, 
No. 2, p. 98, 1900. . . 

P. ·Termier. P. Termier, :Micrograni te. -
C. R., CXXXVI, 
p. 329, 1903. 

Not stated. Duparc, Pearce, and R~tter, 
Mem. Soc. Ph. Gen., XXXIII, 
No. 2, p. 18, 1900. 

Granite. In W. T,, p. 381. 

Not stated. Duparc, Pearse, and Ritter, Granite. In ,V. T., p. 381. 
Mem. Soc. Ph. Gen., XXXIII, 
No. 2, p. 18, 1900. -

0 
Not stated. Couyat, 

C. R. CXLVII, 
·l\·ficrogranite. 

p. 869, 1908. 

. ·Not stated. · Couyat, 
C. R., CXLVII, 

Micropegmatite. 

.. p. 868, 1908 . 

T. L. Walker. T. H.·Holland, Charn~ckite. In W. T., p. 381. 
Mem. G. S. Ind., XXVIII, Cf. No. 80, 
p. 142, 1900. 1.3.2~3. 

P. C. Roy. T .. H. Holland, , . 9harnockite. In W. T., p. 125. 
Mem. G. S. Ind., XXVIII, Ci. No. 80, . 
p. 142, 1900. 1.3.2.3. 

A,. E. N ikitirisky. A. Meister, • Granite. Center of dike. 
Reg. Aurib. Sib., IX, Cf. No. 71, 
p. 196, 1910. I. 4.1.4. 

Not otated. K. E. ·Bogdanovitch, · Granite. 
Fund. Marek., p. 54. 

.. 

Not stated. K. E. Bogdanovitch, 
Fun~. Marek.-, p. 54. 

Granite. 

Not stated. K. E. Bogdanovitch, 
Fund. Marek., p. 54. 

Granite. 

Not stated. K. E. Bogdanovitch, Granite. 
· Fund. Marek., p. 54. 

Not stated. K. E. Bogdanovitch, Granite. 
Fund. Mar~k., p. 54. 
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GRANITE-Continued~ 

-
No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K 20 H 20+ H 20- .Tio2 P205 .MnO Inclusive. Sum. Sp.gr. 

------------------------ --
' 

217 72.38 14.'77. 1.98 0. 70 1. 13 1.38 3.50 3.95 :1.54 trace trace 0.26 101. 59 
I 

C3. V i 

218 73.56 1. 42 1. 27 14.30 0.79 2. 50 5.09 0.38 0.84 0.13 100.28 

A?3.111? 

219 71.80 2.46 1.93 14.28 0.22 2.96 3.02 1.54 1.01 0.20 99.42 ! 

A?3. III? 

220 59.40 20. 87 n. d. 5. 80 2.21 0.40 2. 7l 2.63 0.85 0. 11 B20a 4.14 99. 12 
I 

' C4. V , 
I 
I 

221 76. 71 20.08 1. 70 n. d, 0._06 0.56 0.07 0. 11 0. 2.4 0.21 0.66 100.4.0 2.81 i 

C4. V l 
I 

222 73.03 13.56 1. 80 n. d. 0.28 0.82 5.35 3.95 . 3.50 1.20 0.30 103.79 : 

~ 

D4. V 

QUARTZ PORPHYRY. 

1 69.28 15.53 2.88 0.69 0.93 2. 15 7.16 0.25 ). 44 100.51 

B 3. IV 

67.64 18.68 1.80 1.38 1.04 0. 39 .. 4.16 1. 61 1:92 C02 trace 100. 33 I 
s 1. 71 i 

2 

B 3. IV 

0 3 93. 20 2. 86 0.79 n. d: '0.27 0.68 n. d. n. d. n. d. . 0.12 none 97.92 

·A 4. IV 

4 80.63 6. 22 1. 59 n. d. 3.27 3.69 n. d. D. d. n. d. 0.21 0.02 95.63 

A 4. IV 

5 83.04 6.92 1. ~4 n. d. 1.98 3.20 n. d. n. d. n. d. 0. 12 0.04 96. 64 

A 4. IV 

6 74. 21 12. 77 2.51 ~.04 1. 04 0.98 2.17 5.44· trace 101. 16 
-

D 4. v 

7 77.35 10. 89 1:98 2.82 0.09 0. '.40 4.24 3.38 0.26 0.05· 0. 13 101. 89 

D 3. v 

. 8 74.9 11.1 1.6 1.5 Ii. d. 0.2 8.5 trace 0.3 0.5 1.9 100.4 

D 4. v .. 

9 69.54 14. 77 . 6. 58 0.46 0.29 . 1. 34 3.03 4.24 0.18 100.55 

B 3. IV 

1 0 68.61 14.84 1. 48 5.10 0. 63 1.65 3. 70 2.28 0.26 99.08 

B 3. IV 

1 1 67. 20 14.95 5. 19 n. d. 2.39 0.30 4.00 0.89 2. 13 C02 0.40 97.45 

D 4. v 

1 2 72.57 n.5l 5.25 n. d. trace 0.4.4 6.01 5. !:?5 n. d. 101.03 2.571 

B 4. v 
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GRANITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

217 Masan-pho, G. Tsukamoto. B. Koto, Masanite 
Korea. J. Coli. Sci. Tok., XXVI, (granite). 

p. 191, 1909. 

218 B~an, Government A. ·J. Eveland, Granite. Al20 3, Fe20 3 , · 

Levanto Province, Luzon, laboratory. Min. Bur. Manila B. 4, and FeO 
Ph1lippine Islands. p. 41, .1905.· · \}ncertain. 

219 Bagan, Government A. J. Eveland, Granite. Al20 3, Fe:.~03 , 
:Lepanto Province, Luzon, laboratory. Min. Bur. Manila B. 4, and FeO 
Ph1lippine Islands. p_. 41, 1905. uncertain. 

2_20 Lau Alas, F. Riegrier. F. Riegner, · Schlieren in Tourmaline 
Sumatra. In. Diss. Bres., granite. bearing. 

p. 51, 1909. Cf. No. 270, 
!.4.1.3. 

221 Leonora, C. C. Williams. C. F. V. J~kson, "Granite. Crus~ed. 
Western Australia. W. Aust. G. S. B. 13, 

p. 19, 1904. 
. . 

222 Snares Island. R. C. Aston. . R. C. Aston-, . Granite. 0 Weathered. 
Subant. Islds., II, 
p. 769, 190tJ. 

QUARTZ PORPHYRY. 

1 'l'homas Township, Not stated. A. G. Burrows, Granophyre. 
Porcupine Area, Rep. Bur. Min.·Ont., XXI 
Ontano. (1)., p. 218, 1912 .. 

2 Dome Mine, Not stated. A. G. Burrows, Quartz porphyry. 
Porcupine, Rep. Bur. Min. Out., XXI 
OntariO. (1), p. 213, "1912. 

3 Mount Orient, E. T. Allen. B. K. Emerson, Northfieldite. Igneous quartz 
Pelham, A. J. S .. , XL, rock. 
Massachusetts.· p. 215, 1915. 

4 Mount Orient, E.. T, Allen. B. K. Emerson, Northfieldite. Igneous quartz 
Pelham, A. J. S., XL, rock. 
Massachusetts. p. 215, 1915. 

5 Mount Orient, E. T. Allen. B. K. Emerson, Northfieldite. Igneous quartz 
Pelham, A .. T. S., XL, rock. 
Massachusetts. p. 215, 1915. 

6 Blue Rills, Students. w. ·o. Crosby, . _ Qtiartz Mean of mmiy 
Massachusetts. Host. Soc. Nh., Occ·. Pap., porphyry. poor deter-

IV., p. 362, 1900. _ minations. 
In W. T., p. 381. 

7 East Greenwich, J. H. Perry. EmersQn and Perry, Quartz· 
Ithocl'e Island. U. S. G. S. B. 311, porphyry. 

p. 66, 1907. 

8 Llano, S. H. Worrell. .T. P. Iddings, Quartz Cf. No. 55, 
Texas. J. G., XII, porphyry. !.4.1.3. 

p. 228, 1904. 

9 French :Mills, 'l'echnical. E. Haworth, Quartz Not in W. '1'. 
Missouri. Mo. G·. S. A. R. VIII, porphyry. 

p. 181, 1895. 

10 Piedmont, Technical. E. Haworth, ·Quartz Not in W. T. 
Missouri. Mo. G. S. A. R. VIII, .porphyry. 

p: 181, 1895. 

11 Flagstaff Hill, Palmer and Palmer and Fulton, Quartr. In W. T., p. 381 
Boulder, Fulton. Pr. Col. Sc. Soc., III, porphyry. 
Colorado. p. 356, 1890. 

12 Co~per Mountain, 0. N. Scott. 0. N. Scott, Quartz 
inrilkameen District, Can. Min. Inst., V, porphyry. 

British Columbia. p. 496, 1902. 
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QUARTZ PORPHYRY-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

-----------------------

13 71.65 14.10 4-.42 · i1. <;l. trace _0.51 6.64 4.54 trace 101. 87 2.510 

D4. V 

14 72.01' 15.51 n. d. 1. 36 0.51 1. 35 2.36 .4. 71 1. 24 co~ 0.33 99.38 

.B4. v 

15 68.68 16. 28 0.66 2. 55 0. 81 2. 24 2. 88- 4.07 0.68 0.05 co~ 0.17 99.07 

B3. IV 

16 73.97 12.09 2. 90 n. d. 1.03 n. d. 3.38 3.55 1. 54 98.46 

D4. V 

17 74. 15 '10.07 0.86 n. d. 0.30 l. 28 6. 64 4.--14 0. 71 0.93 0.09 0.26 C02 . trace 99. 96 
i Zr02 none 

0 Cl 0.13 
B3. IV FeS2 trace 

BaO 0.04 
SrO o. 06 
Pb none 

~ 

18 66. 2Q 18. 74 1. 36 n. d. 0.50 1. 23 3.04 8. 80 0. 22 100. 14 

B4. V 

19 77.72 11 53 n. d. 2. 18 2.40 0. 53 4.37 2. 57 0.,48 trace· 0. 19 trace 101. 97 

D4. V 
-

20 68.05 17.61 3.44 0.65 1.03 1.22 3. 12 2. 22 1. 12 trace 0.17 98. 93 

C3. V -
' 

21 76.74 14.07 1.12 11. ·d. 0._16 0.23 2.1() 4.02 0.78 99. 28 

B4. V 

22 72.66 18.98 0. 57 0.21 0.47 0.03 0.21 5. 91 0. 861 803 0.02 99.94' 

C3. V 

23 67.9 15.7 . 3.0 n. d. 1.5 1.4 1.5 5. 6 3.7 100.3 

B4. V 
. -

24 58.3 22. 7 3.2 0. 9 0. 5 7.5 4. 8 ].4 0.8 100.1 

ca. v 7 

25 78.50 14.0S 0 .. 51_ n. d. 1.12 n. d. 0.33 2. 55 4. 20 101. 29 

C4. V --

26 72.23 15.10 l. 95 11. d. l. 17 o:3o l. 20 6.95 2.37 101.25 

C4. V 
I 

27 71.55 14.80 2.60 n. d. 1. 38 0.29 3.05 G.25 1. 65 101.57 

D4. V -

28 70.80 16.55 . 2. 42 n. d. l. 40 0.31 l. 72 5.20 3.10 101. 50 

D4. V -

29 75.30 11.01 - 1.1.2 n. d. 0.60 LOl 8.82 2.97 L 18 1.02.01 

D4. V 

30 
. 81.6 13.3 1.6 0.8 • -0.1 . 0.2 0.8 0.9 2.5 101.8 

D3. V 

31 88.40 '4. 85 l. 61 n .. _d. 0.39 11. d. 0.54 2.45 l. 30 99.541 
D4. V I 
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QUARTZ PORPHYRY-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

13 Co~per Mountain, 0. N. Scott. 0. N. Scott, Porphyry. 
imilkameen District, Can. Min. Inst., V, 

British Columbia. p. 496, 1902. 

14 Eureka District, A. A. Blair. A. Hague, Granite Not in W. T.-
Nevada. U. S. G. S. Mon. 20, porphyry. 

p. 228, 1892. 
... 

Not in W. T. 15 Wood Cone, A. A. Blair. A. Hague, Granite 
Eureka District, U.S. G. S. Mon. 20, porphyry. 
Nevada·. p. 228, 1892. 

16 Regis Point, P. T. Cleve. P. T. Cleve, Qitartz Not in W. T. 
St. Thomas, Sv. Vet. Ak. Hndl., IX, porphyry. 
West Indies. No. 12, p. 34, 1871. 

17 Mar.aruni Distrid, J. B. Harrison J. B. Harrison, Aplite. Alkalies 
. British Guiana. (assistant of) . Gold:i. Br. Gui., incorrect. 

p. ~6, 1908. . In W. T., p. 219. 

18 Rio Pardo, E. Russak. E. Hussak, Leu cite Calculated 
~erra de Caldas, N.J., 1900, I, p. 25. granite ~artial anals. 
Brar.il. porphyry. In W. T., p.199 

19 Estancia Machuca, M. Goldschlag. M. 'Goldschlag, Aplite. 
Pitonoaga Hiver, In. Diss. Jena, 
Paraguay. p. 14, 1913. 

20 Estan(·ia La Paz, M. Goldschlag. M. Goldsch1ag, · Quartz 
Sierra Quinze, Puntas, In. Diss . .Tena, porphyry. 
Pn.ra~uay. p. 19, 1.913. 

21 Craigan-oan, W. Mackie. W. Mackie, Quartz • 
Invernesshire, Tr. G. Soc. Edin·., VIII, porphyry. 
Scotland. p. 56, 1901. 

22 Linhope, I. Macadam. H. Kynaston, Quartz In W. T., p. 215 
( heviot Hills, Tr. G. Soc. Edin., VII, · felsite. 
Scotland. p. 401, 1899. 

23 Coquet, \Valier. J . .T. H. Teall,_ Quartz In W. T., p. 381 
l heviot Hills, G. Mag., XXII, felsite. 
Scotland. p. 111, 1885. 

24 Semaphore, Not stated. J. de Lapparent, Aplite. 
St.. Quay, B. Soc. M. Fr.,·XXXIJI, 
Brittany. p. 265, 1910. 

25 Gueret, Pisani. L. de Launay, Porphyry 
J.Ja Creuse, D. Sv. Ct. G. Fr., XI, No. 83, 
France. p. 76, 1902. 

26 Roche d 'Oradoux, Pisani. J,. de Launay, Porphyry. 
Ln. Creuse, B. Sv. Ct. G. Fr.; XII, 
'F'rance. No. 83, p. 76,·1902. 

27 Vi11ctelle, Pisani. L. de Launav, Porphyry. 
La Creuse, B. Sv. Ct.'G. Fr., XI, 
France. No. 83, p. 76, 1902. 

28 Naleicha.rd, Pisani. L. de Launay, · Porphyry. 
J,a Creuse, B. Sv. Ct. G. Fr., XI, 
Prance. No. 83, p. 77, 1902. 

29 J_,~~ Rivoire; Ri.ist. P. Termier, Aplite. 
Pelvoux, Dauphin);, B. Soc. G. Fr., XXVII, 
France. p. 404, 1899. 

30 Saint Pierre du Chemin, .• T. de ~apparent. J. de Lap)arent.: Porphyroid. 
Veml6e, B. Floc._{. Fr., XXXII, 
}?ranee. p. 220, 1909. 

31 Defends-Boutouris, Pisani. A. l[ichel-Levy, Pyromeride. 
Est.erel, B. Soc. G. Fr., XXI. 
l'i'rance. 
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QUARTZ PORPHYRY-Continued. 

P,O, I MnO 
I 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H 20- Ti02 Inclusive. . Sum. Sp.gr . 

-- -------------------
32 78.25 13 .. 22 n. d. '1.11 0.26 1. 29 3.88 4.00 0.48 102.49 

D4. V 

33 75.81 13.70 n. d. 2.24 trace 0.72 3.96 4.13 n. d. 100.56 

B4. V 

34 75.81 13.15 n. d. 1.16 0.35 0.89 3.66 5:43 o:4o 100.85 

B4. V 

35 75.23 16.13 n. d. trace 0.13 0.88 3.87 3.77· 0.83 100.84 

B4. V 

36 75.21 13.88 n. d. 0.91 0.25 1. 19 3.96 4.50 0.24 100.14 

B4. V .. 

37 73.85 15.23 n. d. 1.14 0.29 1. 68 3.·27 4.10 0.36 99 .. 92 

B4. V 

38 73.25 14.39 n. d. 2.21 0.53 2.36 3.02 5.94 1.11 102.81 

D4. V 

3 9 71.64 17.12 n. d. trace n. d. 1. 62 3.87 3.95 n. d. 98.20 

D 4. v 

4 0 71. 48· 14.82 n. d. 2.42 0.27 . . 0. 93 4.00 5.69 . 0. 35 99.96 
I 

B 4. v . 
4 1 71. o3; 15.24 n. d. 2.58 0.43 1. 39. 4.29 6.12 0.27 101.'35 

C4. V . 
4 2 68.87 16.49 n. d. 2.62 0.32 2.25 4.13 5.89 0.83 101.40 

D4.·V 
/ 

4 3 69. 81· 14.78 n.·d. 3.15 0.98 2.94 3.23 4.63. 0.78 100.80 
: 

B·4. V . . 
: I 

4 4 67.78 15.88 n. d. 3.97 1. 25 2.90 3.95 4.95 l. 32 102.00 
. ' 

D4. ~ 

45 73.69 14.26 0.73 0.41 trace trace 3.76 7.84 ~.31 101.00 2.626 

C4. V · 

46 74.40 11.25 2.01 n. d.- 2.00 2.40 3.27 3.40 2.37 0.13 101.23 

C4. V 

47 75.44 12.33 0.49 1. 00 0.52 trace 2.38 7.13 1. 26 0.07 0.11 FeS2 0.66 101.73 
-

C2. IV 

48 76.40 15.68 0.78 n. d n. d. n. d. 4.92 1.10 0.88 s trace 99.76 2.603 

C4. V 

49 72.08 16.15 2.21 n.·d. 0.68 0.18 0.21 ·5. 23 2.40 99.14 2.594 

C4. V 

50 73.03 14.33 2.64 n. d; 0.41 0. 74 2.97 2.07 2.58 trace 0.69 99.46 2.654 

C4. V 

51 76.27 11.94 1. 66 0.21 0.62 0.08 4.40 2.90 0.30 0.-08 0.22 1.19 C02 0.19 100.18 
SOs . 0.12 

C2. IV 
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QUARTZ PORPHYRY-Continued. 

Loc~ity. Analyst. 
. . 

Reference . Rock name. Remarks. o. 
! 

N 

! 

Arete dn C'hatelet, I I,. Duparc. D,utru.·c and Mrazec, Quartz Whole series 
Mont Blanc. : : 1 ass. Mt. Blanc, ,porphyry. unreliable. 

: 1 p. 107' 1898. In w.·T., p. 381. 

32 

Arete de la Breya, I.: Duparc .• Iiupatc and Mrazec, Quartz In W. T., p. 381. 
Mont Blanc. I 1 Mass. Mt. Blanc, porphyry. 

; p. 107,:]898. 

33 

I 

Chalets de Planereuse, :L. Duparc. Duparc and l\fraiec, Quartz In W. T., p.381. 
Mont Blanc. ; Ma8s. Mt. Blanc, porphyry. 

: p. 107,:1898. 
' I 

34 

Les Hognes, 
: 

li. Duparc. Du pare a:nd. '1frazec, Aplite. In W. T., p. 377. 
Mont Blanc. ; : ·Mass. ¥t. Blanc, 

: ; p. 82, 1898. \ 

- I 

85 

Ai.guille du Tacul, I I~. Duparc. Dutarc and Mrazec, Aplite. In W. 'f., p. ~79. 
Mont Blanc. : :1 ass. Mt. Blanc, 

! 
. I p. 82, ~898. 

: 
: ! 

3fl 

Aiguille du Charmoz, L. Duparc. J:?uparc a:nd lvfraze~, Ap~te. · In W. T., p. 379. 
Mont Blanc. . Mass. Mtl. Blanc, 

37 

• p. 82, 1898. 
' 

Col du Gr0hillon, L. Duparc. r:. Duparc and Mrazec, Quartz In W. T., p. 383. 
Mont· Blanc. . Mass. Mt. Blanc, porphyry. 

: p. 108, 1898. 

38 

Glacier du Trient, L. Duparc. Duparc and Mrazec, Aplite. In W. T., p. 379. 
Mont Blanc. . Mass. Mt. Blanc, 

39 

p. 82, 1898. . 
Les Six-Niers, L. Duparc·. Duparc and Mrazec, Quru.·tz In W. T., p. 383. 

Mont Blanc. Mass. Mt. Blanc, porphyry. 
p. 108, 1898. 

40 

La Maya, I,. Dup:u-c. Dutarc and Mrazec, Quartz In W. T., p. 383. 
Mout Blanc. 1· ass. Mt. Blanc, porphyry. 

p. 108, 1898. 

41 

La Maya, L. Duparc. Duparc and Mrazec, Quru.'tz In W. T., p. 383. 
Mont Blanc. MasR. Mt. Blanc;, porphy-ry. 

p. 107, 1898. 

42 

Arete dn ()hatelet, L. Duparc. Duparc and Mrazec, Quartz In W. T., p. 383·. 
Mont Blanc. · Mass. Mt: Blanc, porphyry. 

p. 107' 1898. 

43 

L'Amone, L. Dnparc. Duparc and Mrazec, Quartz In W. T., p. 383. 
Mont Blanc. Mass. Mt. Blanc, porphyry. 

p. 108, 1898. .. 

44 

Ajaccio, G. Rupprecht. G. Ru£T:>recht, Quartz In W. T., p. 381. 
Corsica. . In. 1ss. Erl., porphyry. 

p. n, 1889. 

45 

I 

Arditurri, Pisani. P. Termier, Aplite. 
La Jinya, Guipuzcoa, B. Soc·. G. Fr. (4), VII, 
Spain. . p. 13, 1907. 

4G 

Drammen, ·P. Jannasch. W. C. Bragger, Quru.·tz In W. T., p.143. 
Norway. Z. K., XVI, porphyry. 

p. 77, 1890. 

47 

Goldstein, A. Bomer. 0. MHgge, Quartz In W. T., p. 381. 
Brucbhauser Steine, N.J. B. B., X, porphyr)r. 
Westphalia .. p. 776, 1896. 

48 

Near Goldstein, A. Bomer. 0. Miigljj, Quartz In W. T., p. 381. 
Bnwbhiiuser Steiue, N.J. . B., X:, porphyry. 
Westphalia. p: 776, 189u. 

49 

Oherhunden, A. Bomer~ I 0. l\f.iigge, Quartz Meta-
\Vestl_)halia. N.J. B. B., VIII, porphyry. morphoscd.' 

l p. 5(i8, 1893. In W. T., 381. 

50 

Ludwigsweg, F. Stadler. G. Klemm, Aplite. P20 5 high, 
Rossnorf, Erl. G. Kt. Hes., ·cao low. 
Hesse. : Bl. Rossdorf,.p. 46, 1912. 

51 
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QUARTZ PORPHYRY-Continued. 

No. Si02 Al20 3 Fe20 3 FeO. I MgO I CaO Na.20 I K20 H29+ H20- 'I'i02 P20s MnO Incl~~ive. Sum. Sp.gr. 
---- ----

52 75.61 10.80 1.25 0.73 0.73 0.32 1.78 5. 54_ 0.33 0.11 0.22 2.00' . C02 0. 25 99. 76 2.60 
SOs 0.09 

C2. IV 

53 75.76 12.24 n. d. 2.06 0.29 2.-51 3. 13 4.22 n. rl. .. 0.44 C02 0.83 101.48 . 
D4. V · 

54 70.92 14.63 3. 74 0.·61 0.43 1.75 5.CO· 2.38 1.60 0.38 0.25 101. 63 

D3. V 

55 69.40 15.79 2. 15 n. d. 2.36 4.68 1.34 2:·76 . 1. 4.4 99.92 

B4. V 

56 66.83 16.4.0 3. 17 1.80 ·1.07 2.59 4.65 4.21 0.51 101. 32 

C:l. V 

57 66.45 20.85 2.67 1.73 trace 2. 53 trace 3.88 0.21 0.45 98. 77 

D4. V 

58 65. 23 15. 10 5.01 '3.99 n. d. 3. 19 1.85 5. 67 0.18 0.74 100.96 

C4. V 

59 - 68.45 12.40 4.20 n. d. 0.67 1. 53 4.36 5.91 1.24 98.76 

C4. V . 
60 65.37 17.06 1.70 1.12 0.4.0 2.4.7 4. 81 6.94 1.41 101. 28 

C3. V 

61 75.51 18. 10 2.69 n. d . . 0.12 0.36 0.16 1.23 n. d. 0.82 98.99 

D4. V -

62 71 .. 10 _15. 92 3. 17 0.34 trace 0.88 3.17 6. 11 0. 11 C02 0.45 101.25 

C3. V 
\ 

63 77.94 11.78 1.21 n. d. .0.32 0. 74 ·1.56 4. 17 1.91 99.63 2. 557 

B4. V 

6-'~ 77.61 13.34 2.07 n. d. 0.52 3.67 0.61 2. 011 0.55 100.41 2.556 

B4. v· 

65 76. 94' 12. 20 2.34 n. d. 0.32 0.57 1.47 4:61:> 1. 15 99.64 2.151 

B4. V 

66 72. 10 13.98 2 .. 08 '2. 38 1. 02 2.41 1. 07 3. 29 1.65 99.98 2.551 

B4. V 

67 76.59 11.43 0.47 2.12 0.64 2. 78 0.97 3.76 1.30 100.15 2.565 

B3. IV 

68 76.33 12. 84 2. 22·1 n. d.· 0.37 2.96 1.09 3.42 0. 83· 100.06 2.557 

B4. V 

69 75.05 ]3. 16 1. 63 3.07 0.38 ]. 80 0.92 2.58 1.57 -1.0(). 16 2.468 

B3.1V 

70 74.81 13.87 1. 68 n. d. 0.52 1.49 1. 46 4.68 1.48 99.99 2.541 

B4. V 

71 74;58 13.31. 1. 31 n. d. 0.54 1. 48 1. 34 4. 73 2.84 "100.13 .2.505 

B4.·v 
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QUARTZ PORPHYRY -Continued. 

No. Locality. Analyst. Reference. ·Rock name. Remarks. 

52 Boilers bach, F. Stadler. R. Brauns, Quartz porphyry. P205 high. 
Hesse-Nassau. N.J. B. B., XXVII, CaO low. 

p. 315, 1909. 

53 Lib sic Plaminck. J. Klvana, Felsophyre. In W. T., p.38l. 
Moldauthal, Ref. N. J., I, 
Bohemia. p. 485, 18l98. 

54 Premyzlauer Schlucht, Kolar. J. Klvana, Felsophyrite. In W. T., p. 395. 
Moldauthal, Ref. N.J., I, 
Bohemia. p. 485, 1898. I 

55 Radworza, A. ·Pontoni. A. Pontoni, Granite porphyry. In W. T., p.14l. 
Bachergebirge, T. M. P: M., XIV, 
Styria. p. 370, 1895. 

56 Javoria, H. v. Grater. H. V. Grater,· . . Quartz porphyry. In W. T., p. 381. 
Carinthia. . Jb. G. R.-A. Wien. XLVII, 

p. 278, 1897. 

57 Ror.snyo Valley, E. Ernyei. F. Schafarzik, Quartz porphyry. 
Erzgebirge, . Math. Nh. Ber. Ung., XXIII, 

. H u.n·gary. p. 232, 1905. 

58 Csucsom Valley, E. Ernyei. F. Schafarzik, Quartz porphyry._ 
Erzgebirge, Math. Nh. Ber. U.ng., XXIII, 
Hungary. p. 232, 1905. . 

59 Zalas, R. Zuber. R. Zuber, Quartz porphyry. In W. T., p. 381. 
near Cracow, Jb. G. R.-A. Wien, XXXV, 
Galicia .. p. 747, 1885. 

GO Allochet, C. Doelter. C. Doelter, Aplite. 
1\fonzoni, . Anz. Ak. W. Wien, XXXIX, 
Tyrol. p. 231, 1902. -

61 Golabai·a River, 
Serbia. · 

A. B. Griffiths. A. B. Griffiths 
. Q. J. G. S., XLII,. 

Porphyry. . In W. T., p. 381. 

p. 566, 1886. 

62 Mal~a Serra Caprilc, C. Riva. ·c. Riva, Quartz porphyry. In W. '£., p. 381. 
A< amello, Ref., N.J., II, 
Piedmont. p. 63, .1897. 

63 Buccione, L. Ricciardi. L. Ricciardi, Porphyry. Alkalies? 
Lago d'Orta, At. Ac. Gioen., XVIII, Whole series 
Piedmont. p. (16), 1885. unreliable. 

In W. T., p.135. 

64 Buccione, L. Ricciardi. L. Ricciardi, Porphyry. In W. T., p.l43. 
Lago d'Orta, At. Ac. Gioen., XVIII, 
Piedmont. p. (17), 1885. . 

Arona, L. Ricciardi. L. Ricciardi, 
'•' 

65 Porphyry: In W. T., p.125. 
Lago Maggiore, At. Ac. Gioen.~ XVIII, 
Piedmont. p. (8), 1885. 

-

·66 Arona, · L. Ricciardi. L. Ricciardi, Porphyry. In W. T., p. 139. 
:Cago Maggiore, At. Ac. Gioen., XVIII, 
Piedmont. p. (8), 1885. 

()7 Near Bolzano, L. Ricciardi. L. Ricciardi, Porphyry. In W. '£., p_.139. 
Lago d'Orta, At. Ac. Gioen. XVIII, 
Piedmont. p. (18), 1885. 

. 68 ' Near Bolzano, L. Ricciardi. L. Ricciardi, Porphyry . In W. '£., p. 139. 
Lago d'Orta, At. Ac. Gioen., XVIII, 
Piedmont. p. (17), 1885. I 

0 

69 Angera, · L. Ricciardi. L. Ricciardi, Porphyry. In W. T., p. 123. 
Lago Maggiore, At. Ac. Gioen., XVIII, .. 
Piedmont. P.· (9), 1885. . 

70 Briga, L. RicCiardi. L. Ricciardi, Porphyry. In W. '£., p. 133. 
Piedmont. ·At. Ac~ Gioen. XVIII, 

p. (12), 1885. 

71 Arolo, L. Ricciardi. L. Ricciardi, Porphyry. In W. T., p.133: 
Lago .Maggiore, At. Ac. Gioen., XVIII, 
Piedmont. 9 1885. p ( ), 
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QUARTZ ·poRPHYRY-'-Continued. 

~ 

No. Si02 Al20 3 Fe20 3 Feb 
! 

MgO CaO Na20 K20 H 20+ H 20- Ti02 P20s MnO Inclusive. Sum. · Sp.gr.: 

----------------~ ---- --
72 73.03 13.51 3. 12 :{1. d. 0.26 1.61 1.52 4. 87 2.03 trace 99.95 2. 563 

: 
~ 

B4. V 

72.03 14. 87· 2.21 
.' 

0.78 2.32 2.02 73 3. 11 1.37 1.41 trace 100. 12 2 .• 523 

B3. IV 

7-1 71.91 13.51 2. 14 1. '14 1. 18 2. 19 1.58 3. 72 2.39 trace !)9.76 2.618 

B3. IV 

75 70.10. 16. 25 n. d. 4.05 0.54 1. 32 4. 27 4.~0 n.d. 100.73 

B4. V : 

76 74.25 16. 20 0.07 0.92 0. 90' 0. 77· 3.87 3.4.0 0.87 101. 25 

03. v \ . 
77 72.6 13.9 0. 8 0.8 trace 0.2 6.2 3. 7 0. 8 99.0 

C3. V 

78 74.36 13.56 0.67 1.19 0.29 0.89 4. 51 4. f)3 1. 01 trace C02 trace 101. 41 

03. v 

7 9 73.21 14. 17 0.23 2. 21 6. 10 4. 15 n. d. 100.07 

n 4. v 

8 0 65.59 14.05 2.94 2.35 0.62 3.35 4.37 5.27 n. d. 98.54 .. 

04. v 

.1 70. 12 16.65 0.37 none none 1.2~ 1. 91 4.41 1.21 98.88 

c 4. v 

8 2 74.49 13.58 0.69 1. 72' 1. 40 0.84 2.87 3.4.9 1.84 Cl. Otl trace C02 0.20 .101.21 2.67 

C3. V 

3 69. 29 14.47 n. d. 2.~1 0.32 0 .. 58 6.92 2. 94 n. d. 0.52 trace 

I 
101. 24 

C3. V 

8 

8 4 72.12 9.75 4. 11 3.22 trace 2.99 3.42 2.76 0.10. 1.83 100.:30 2.706 -
ll 3. IV 

8 5. 61.50 16.79 3.48 2.23 1. 96 5.44 4.78 2. 38. trace 0.36 1.22 C02 trace 100.14 2. 727 

I i3. IV 

8 6 77. 88 12.05 0.!13 n. d. 0.62 trace 3 .. 16 2.36 0.69 0.06 0.04 FeS2 1. 35 99.H 2. 70 

B 3. IV 
. I 

RHYOLITE. 

1 73.62 12. 22 2.08 4.03 .0. 2G 0.34 3.57 2.57 o. 40 I 
I 

tl9.09 

B 3. IV 

2 73.65 11. 19 1.31 3.25 '0; 51 2. 78 3.74 1. 86 0.44 98.73 
' <> 

,3. v c (99. 23) 

3 73.09 13. 4.3 2 .. 57 1.03 2.29 3. 85 1. 58 0.76 98.60 

>4. v 
I I 



No. 

---
72 

73 

74 

75 

. 70 

77 

78 

79 

80 

81 

82 

83 

84 

85 

80 

1 

2 

3 

Locality. 

Ponte di Grata, 
Gozzano, 

· Piedmont. 

Invorio Superiore, 
Lago d'Orta, 
Piedmont. 

Invorio Superiore, 
Lago d'Orta, 
Piedmont. 

:Mol a, 
Serra Longone, 
Elba.· 

Ain Kechera, 
Beni Toufout, 
Algeria. 

Kawalib, . 
Kordofan. 

Addi Salli, 
Eritrea. 

K.ara Tioube, 
near Samarkand, 
Turkestan. 

Kara Tiou be, 
near Samarkand, 
Turkestan. 

Angara River, 
Jenissei District, 
Siberia. 

Ta-ho-yi, 
Nan Shan, 
'Fibet. 

Asti.iria, 
'.l'hian Shan, 
Tibet. 

Two Mile Flat, 
Cudgegong H.ive'r, 
New South Wales. 

Mount Lambie, 
H.ydal,. 
New South Wales. 

Norseman, 
Western Australia. 

l'.ine Mountain, 
South Mountain, 
Pennsylvania. 

Berlin, 
Wisconsin. 

Utley, 
Green Lake C'ounty, 
Wisconsin. 

I 

~ 

INFERJOR ANALYSES. 

QUARTZ PORPHYRY-Continued. 

Analyst. 

L. Ricciardi. 

L. Ricciardi. 

L. Ricciardi. 

A. Funaro. 

P. Termier. 

M. Schweig. 

E. Manasse. 

Not stated. 

Not stated 

N. E. Podkopaev. 

C. Pfeil. 

C .. Pfeil. 

A. Liversidge. 

A. Liversidge. 

E. S. Simpson. ~ 

C. H. Henderson. 

S. \Veidman. 

S. \Veidman. 

Reference. 

L. Ricciardi, 
At. Ac. Gioen., XVIII, 
p. (14), 1885. . 

L. Ricciardi, . 
At. Ac. Gioen., XVIII, 
p. (21), 1885. 

L. Ricciardi, 
At. Ac. Gioen., XVIII, 
P·. (21), 1885. 

A. Funaro, 
B. C. G. It., XVII, 
p. 381, 1886. 

P. Termier . 
C. H.., CXXXVI, 
p. 329, 1903. 

G. Linck, 
N.J. B. B., XVII, 
p. 417, 1903. 

E. Manasse, 
Stuq. PeL Erit., 
p. 71, 1909. 

K. I. Timofeef, 
Ann. G. M. Rus., XII, 
p. 82, 1910. 

K. I. Timofeef, 
Ann. G. M. Rus., XII, 
p. 82, 1910. 

A. Meister, 
Reg. Aurif. Sib., IX, 
p. 205, 1910. 

K. Futterer, 
Durch Asien, II (2), 
p. 32, 1909. 

K. Futterer, 
Durch Asien, II (1), 
p. 220, 1905. 

A. Liversidge, 
.J. H. Soc. N. S. W., XVI, 
p. 44, 1883. 

A. Liversidge, . 
.T. R. Soc. ;N. S. W .. , XVI, 
p. 44, 1883. 

\V. D. Campbell, 
W. Aust. G. S. B. 21, 
p. 119, 1906. -

RHYOLITE. 

C. H. Henderson, 
Tr. Am. lust. M: E'., XII, 

. p. 90, 1884. . 

S. Weidman, 
Wise. G. S. B. III, 
p. 2, 1898. 

S. Weidman, 
Wise. G. S., B. III, 
p. 14, 1898. 

Rock name. 

Porphyry. 

Porphyry. 

Porphyry. 

Quartz poq_:>hyry. 

Aplite. 

Granite porphyry. 

Aplite. 

Aplite. 

Granite porphyry. 

Aplite. 

Qum:tz porphyry. 

Quartz porphyry. 

Felsite. 

Quartz porphyry. 

Felsite. 

H.byolite. 

. H.hyolite g~1eiss. 

. Metarhyolite. 

• 

967 

Remarks. 

In W. T., p. 133. 

In W. T.,·p.123. 

In W. T., p.l35. 

In W. 'l'., p. 383. 

MnO high. 
In W. T., p. 219. 

MnO high. 
In W. T., p. 245. 

In W: T., p. 131. 

In W. T., p. 14~ . 

Of. u.·s. G. S. 
B. 150, p. 169, 
1898. 

ln\V. T., p. 383. 
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RHYOLITE-Continued. 

No. Si02 Al20 3 Fe20 3 . FeO -MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

----------------------
4 71.]4 19.58 1.25 0.88 0.37 2. 14 2.34 2.62 n. d. COs 0.04 100.36 

B3.IV 

5 71.01 15. 17 0.34 .1.19 2.77 '2. 97 6;34. 99.79 

A4. IV -

6 75.07 12. 15 1.62 n.d. 0._14 0.86 4.12 4.57 1. 34 0.'05 99.92 

B4. V 

7 69,85 13.34 '0. 73. n. d. trace 0.87 5.58 2.68 6·. 15 99.20 2.32 
I 

B 4. v 

8 75.69 12. 26 .n. d. 2. 93 n. d. 1.13 3.01 4. 74 n. d. : 0.06 99.82 

B 4.·v 

9 73.09 14.47 n. d. 2.99 n. d. 1.13 2.77 5.07 n. d. 99.52 

B 4. v 

1 0 73. 91 15.29 n. d. 0.89 n. d. 0.77 3.62 .4. 79 l. 19 0.07 100.53 

A 4. IV 

1 1 73. 20 14.59 n. d. 1.92 1. 24 0.47 0.12 4.32 2. 98 C02 0.32 99. 16 

B 4. v 

1 2 68.15 15.00 1.18 O.GO 0.87 ·1. 91 3. 1.3 0.96 8. 70 100.50 2.497 

B 3. IV 

1 3 76.36 10.43 0. 54 0.98 0.88 0. 97 6.01 3,07 0.33 s ().07 99.64 2.489 

B 3. IV 

1 4 74.59 12.88 0.80 n. d. !).30 ·o. 76 3.30 5.35 1. 03 99.01 2.324 

B 4. v ' 

1 5 72. 14 15.93 1. 99 n. d. 0.40 1.93 3. 97' 2.55 n. d. 0.43 99.34 
·• 

B 4. v 

6 71.14 12.98 3.35 H. d. 0.34 1. 10 4.97 3. 841 0.82 - 0.48 99.02 

:t IV ·-

1 

B 

17 69.70 14.78 2.98 n. d. 0.59 1. 07 4.77 4.45 n. d. 0.38 98.72 

D3. V 

18 62. 72 15.69 5.25 n. d. 1. 34 3.33 5.'45 4.19 n. d. 1. 06 99.03 

C3. V 
-

19 75.31 13.62 2. 31 · n. d. 0. 20 0.97 3.02 4.07 1.48 s trace 100.98 2. 525 

B4. V 

20 72.37 11.64 1. 42 1.08 0.52 1. 30 4. 15 3.98 4.86 101.32 2.365 

C3. V 

21 72.6 12.4 0.7 1.1 trace 0.9 1.7 4. 7 5.2 99.3 2.340 

C3. V 

22 67.9 15,7 3. 0 11. d: 1.5 1.4 1.5 5. 6 3. 7'· 100.3 

B4. V 

! 
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RHYOLITE-Continued. 

No. Locality. Analyst. Reference. Rock J!ame. Remarks. 

4 Alloa, W. w. Damels. Hobbs and Leith, Aporhyolite 
:F'ox River valley, B. U1i Wise. No. 158, breccia. 
Wisconsin. p. 262, 1907. 

5 Bozeman, F. w. Clarke. ·A. C. Peale, Rhyolite dust. In W. T., p. 383. 
Montana. U. S. G. S. B. 148, 

p. 141, 1897. 

6 Summit County, Teplitz. 
Colorado. 

A. Lagorio, Nevadite. In W. T., p. 383. 
T. M.P. M., VIII, 
p . .454, 1887. 

7 Berkeley, C. Palache. C. Palache, Soda rhyolite. In W. T.; p. 385. 
California. ~ B. Dep.·G. Un. Cal., I, 

p. 67, 1894. 

8 Rescue Can¥on, R. W. Mahon. A.l!~e, Rhyolite.· Not in W .. T. 
Eureka D1strict, U. ~ . G: S. Mon. 20, 
Nevada. p. 264, 1892. 

9 South run, R. W. Mahon. A.·H~e, · Rhyolite. Not in W. T. 
Eureka District, U. . G. S. Mon. 20, 
Nev~da. p. 264, 1892. 

10 Pinto Peal<:, .. E. Hart. J. P. Iddings, · Lipru1-te. In W. T., p. 385. 
Nevada. U. S. G·. S. B. 150,. 

p. 162, 1898. 

11 Tonopah, G. S. Young. J. A. Burgess, Rhyolite. Altered. 
Nevada. Ec. G., IV, 

p. 693, 1909. 

12 Oaxaca, A. ROhJ:ig. H. Lenk in Felix and Lenk, Rhyolite. In W. T., 1).137. 
Mexico. ,Bti. G. Mex., II, 

·P· 129, 1899. 

13 'i'ablon de Itulgache, F. v. Wolff. E. Esche in W. Reiss, Liparite. 
G uamania Volcano, Ecuador, I, 
Ecuador. p. 70, 1901. 

14 Tablon de Itulgache~ A. Lagorio. A. Lagorio, Obsidian. In W. T., p.385_ 
Guamani Vol<;:an~, T. M.P. M., VIII, 
Ecuador.· p. 444, 1887. 

l5 Kaldadalur, R. Breon. R. Breon, Obsidian. In W. T., p. 385 
Iceland: G. d 'Islands, 

p. 29, 1884. 

16' Raudhfossafjoll, H. Backstrom. H. Backstrom, Obsidian. In W. T., p.155 
Iceland. G. F. F., XIII. 

p. 658, 1891. 

17 Hrafntinnuhraun, H. Backstrom. H. Backstrom. Lipari~. In W. T., p. 385 
near Hecla, - G. F. F.., XIII, 
Iceland. •. p. 641, 1891. 

18 Namshraun, H. Backstrom. H. Backstrom, Liparite. In W. T., p. 385 
Iceland. G. F. F., XIII, 

p. 645, 1891. 

19 Cir Mhor Dike, Under· Thorpe. J. w. Judds Quartz felsite. Center of dike. 
Arran, Q. J. G. ., XLIX, In W. T., p. 385 
Scotland. p. 545, 1893. 

20 Cir Mhor Dike, Under Th9rpe. J. w. Judds· Pitchstone In W. T., p. 385 
Arran, .. Q. J. G .. , XLIX, porphyry. 

' Scotland. p. 545, 1893. 

21 Arran, J. H. Player. J. J. H. Te~ll,. Pitchstone.· In W. T., p. 385 
Scotland. Brit. Petrog., 

p. 347, 1888. 

22 '!'he Coquet, T. Waller. J. J. H. Teall, Quartz felsite. Also in 
Cheviot Hills, G. Mag., XXII, G.S.G.B. 
Scotland. p. 111, 1885. Mem. Sh.5, 

p. 25,1888. 
In W. T:, p. 385 
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RHYOLITE-Continued~ 

No. Si02 Al20 3 ·Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. ~p.gr. 

-- -------- -----· 

23. 77.5 9. 7 6. 1 n. d. n. d. II. d. 0.3 5.8 0.4 99.8 

D4. V 

24 7.9. 35 12.65 2.00 n. d. 0.43 0.82 1.43 2.39 0.77 trace 0.02 trace BaO trace 100.14 
SrO 0.28 

04. v 

25 . 74.09 14.98 1. 80 1. 50 trace 6.09 1. 27 1. 31 101.02 

03. v 

26 72.30 12.09 2. 16 . 2-02 trace. 3.41 . 4. 80 1. 69 FeS2 0.90 99.37 

B4. V 
I 

27 72.33 13 .. 78 4.02 n. d. 1. 59 trace 1.64 5.05 1:34 99.75 

B 4. v 
-

28 72.06 14.87 1.33 n·. d. 1.26 trace 4. 11 5.90 0. 26 99.79 

B 4. v 

2 9 76.4 14.2 1.6 n. d. n. d. 0.6 1.8 4. 2 1.5 I 100.3 

B 4. v .. 

3 0 75.97 H>.29 2.54 n. d. 0. 24 1. 15 2.86 3.89 0.57 102. 51 

D 4. v 

3 1 .74. 80 15. 81' 1. 24 n. d. 0.38 0.42 3.67 4.04 . 0. 30 0.06 101.17 

c 4. v ·-
I 

3 2' 72.75 13.20 1.16 n. d. 0.25 2. 60 4.00 5.00 2. 25 - 101. 25 

c 4. v 

3 3 77.05 12.32 0.42 0. JO 0.36 0.25 5.70 1. 50 0.41 98.11 

D 3. v 

4 71.00 16.57 0. 57 0.39 0. 22 1.61 4.70 4.30 2.40 101. 76 

·D 3. v 

3 5 75. ·~7 11.21 0.44 n. d. 0.30 0. 80 .2. 98 7. p8. 0.85 none o.n 100. ].{ 
.,. 

c 3. v 
.. 

3 6 71.44 12 .. 90 n. d. 0.82 4. 24 2. 19 · ·s. 42 100.01 

B 4. v 

3 7 70.92 1.4. 62 3.74 0.61 0. 13 1.75 
I 

.. 5. 00 2.38 1. 60 0.38 0. 25 101. 68 

3. v I I . ' 

8 75.82 13. 67. I 0.05 0.58 1.69 6. 59 ].07 99.47 2.451 

D 

3 

B 4. v 
I 

3 9 72.98 14. 13 .. 0.17 1.73 3.44 3.45 3. s5· 99.45 2.408 

B 4. v ' 
4 0 71.39 15.57 0. 51. 1.29 2.28 5.43 3.95 100.42 2. 394 

4. v 
I 

1 76.66 10.85 0.96 n. d. trace 0.32 0.49 ·9.58 0.61 trace Li20 trace 99.47 

B 

4 

B 4. v 

2 72.30 15. 52 2 981 11. d. trace 1.25 2.95 4.73 none 90. 73 

4. v 
~ 

4 

B 
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RHYOLITE-Continued. 
-·- -. 

I 

I 
. . J"'ocality. Analyst. . .. Reference. Rock name. Remarks. No. 

I 

! 

In W~ T., p·. 385. Cwm-Silyn, Acton and ne,vett. A. Harker, Rhyolite. 
. N a.ntlle, Ca.ernarvon, ~ Ba.la. Vole. Ser., 
Wales. p. 13, 1889. 

23 

Vndre, Deganwy, H. W. q.reenwood. C. B. Travis, Rhyolite. 
Ca.erna..rvon, Pr. Liv. G. Soc .. X (5), 
Wales. p. 315, 1909. 

24 

i 

Pen-y-foel., C. Gibbins. C. L. Morgan, F~lsitic fuff. In W~ T., p. 385. 
St. Da.v1ds, Q. J. G. S., XLYI, 
Wales. p. 262, 1890. 

2f> 

Pen-y-foel., C. Gibbins. C. L. Morgan, Felsite. InW T p. 385. 
St. DaVIds, Q. J. G. S., XLVI, 
Wales. p. 262, 1890. 

26 

Carn Pica., nen.r Fishguard, F. E. Thdma.n. F. R. c. Reedt, Felsite. In Vil. T., p. 385. 
Pembrokeshire, Q. J. G. S., I, 
Wales. p. 178, 1895. 

27 

Cam Gelli F. E. T~dma.n. F. R. C. ReedL Felsite. In W. T., p. 385. 
near Fishgua.rd, . Q. J. G. S., I, 
Pembrokeshire, Wales. p. 177, 1895. 

28 

Tardree, J. H. Player. J. J. H. Teall, Lipa.rite. In W. T., p. 385. 
· County Antrim, Brit. Petrog., 

Ireland. p. 348, 1888. . 
29 

Cloughwnter, A. P. Hoskins. G. A. J. Cole, Rhyolite. Not. in W. T. 
Cvunty Antrim,. Tr. R. Dub. Soc. (2), VI, 
Ireland. p. 112, 1896: 

30 

Ba.nne d'Orda.nche, Pisani. · .. Michel-Levy and Lacroix,· Rhyolite. 
Mont Dore, C. R., CXLVIII, 
Auvergne. • p. 1721, 1909 . 

3.1. 

Luscla.de, Pisani. Micliel-Levy and Lacroix, ~ Rhyolite. 
Mount Dore, C. R., CX.LVIII, .. Auvergne. p. 1721, 1909. 

32 

· Ca.vicchia., J. Depra.t .. J. Depra.t, Rhyolite. 
Corsica. B. Sv. Ct. G. Fr .. , XVII, 

NQ. 117, p. 60, 1907.·. 

33 

Astenica., J. Deprat. J. Depra.t, Rhyolite. 
Corsica.. B. Sv. Ct. G. Fr., XVII, 

No. 117, p. 57, 1907 .. 

34 

Kolsjon,· H. Sa.ntesson. · 0. Nordenskjold, Hii.lleflinta. Alkalies high. 
Sma.la.nd, B. G. Inst. Ups., I, \rhyolite). In W. T., p. 143 
Sweden. · p. 216, 1894. 

35 

Meissen, A Lagorio. A. Lagorio, Pitchstone. In ~v. T., p. 387 
Saxony. T. M.P. M., VIII, 

p. 490, 1887. 

3(i 

Near Premyslau, Kolar. J. Klvana., Fe.lsophyrite. In W. T.,·p. 395 
l\1:oldauthal, Ref. N.J., 1898, I, 
Bohemia. p. 485. 

37 

Schcmnitz, A. Lagorio. A. Lagorio, Liparite. In W. T., p. 387 
Huugm·y. ·. T .. M. P.M., VIII, 

38 

p. 448, 1887. 

Hliniker Thal, A . .Lagorio. A. Lagorio, Liparite In '\7• T., p. 387 
Hungru~y. T. M. P.M., VIII, pitchstone. 

p. 454, 1887. 

39 

Illinik, A. Lagorio .. A. Lagorio; ~iparite perlite. ·In W. T., p. 387 
Hungary. T. M.P. M., VIII, 

p. 444, 1887. 

4.0 

I 

Czeremosz River, J. Schramm. R. Zuber Hii.lleflinta Iri W. T., p. 381 
Galicia.. T. M.P. M., VII, (rhyolite). . p. 196, .1886 . 

41 

Conti,. Aichino.· V. Sabatini, Rhyolite. In W. T., p. 387 
Ponza, B. C. G. It., XXIV, 
Ponza. I-slru1ds. . 246 1893 .. 

42 

p 
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RHYOLITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO I CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
------ ----r -------------- ---

43 71.50 20.31 C.79 n. d. n. d. l. 51 1.92 '3. 58 0. 70 100.31 
u 

C4. V 

44 71.41 15.07 3.68 n. d. trace· 1. 72 1.18 2.95 4,05 100.06 

B4. V 

45 64. 32 17.87 2. 55 n .. d. trace 3.06 1. 63 4.52 6. 19 100. 14 

B4. V 

46 74 .. 30 16.56 0.16 1. _35 2.62 4.32 0.23 99.54 

B4. V 

47 72.35 13 .. 97 1. 29 n. d. 0.46 0. 72 3.58 5.38 1.~7 99. 12 2.33 

B4. V 

I 
I 

48 73.64 15.07 n. d. l. 63 0.65 2.63 3.06 2.91 0.54 0.3:1 trace 100.47 

B4. V 

49 79.1 8.9 1.9 n. d. 0.7 trace 3.9 3.1 0.8 1.1 99.5' 

C1. v 

50 79. 1 8. 2 1.3 n. d. Q. 9 1.1 3:4 2.2 (3. 8) 100.00 

C4, V 

51 76. 84 5 .. 87 3.92 0.87 0.52 3.34 5.41 1:69 0.73 99. 19 

B4. V c 

52 70.03 18.63 0.11 n. d. "0.10 2.62 ·3.15 4.28 99. 12 

D4. V 

53 69.2 -8. 3 5.4 n. d. trace 0. 1 6.9 2.9 7.0 99.8 

C4. V 

54 68.5 14.5 1.0 3.0 0. 1 ·trace 9. 2 3.0 n. d .. 99.3 

C4. V 

55 70.30 6.32 9.23 1. 40 0.89 0 .. 84 7.70 2.50 0. 82 100.00 2. 69 

B3. IV 

56 69. 61 8.02 .7.17 2. 83 0.65 0.88 7.47 2. 88 0. 74 100.25 2.44 
-

B3. IV 

57 69.02 10.09 4.42 4. 56 0. 76 1.45 6. 29 3. 70 CuO 0.29 100.58 2; 46 

B3. IV 

58 68. 75 ·5.91 5.81 5.33 0.08 2. 11 7.52 4.28 n. cL· CuO o. 28 100.02 2.47 

B3. IV 

59 68.33 1.0.94 3.74 5.41 0.16 1. 36 7.09 4.08 n. d. CuO 0.25 101. 36 2.48 

C3. V 

60 67. 89 11.53 4. 51 4. 52 0.62 1. 51 5.79 .3.91 0.33 100.41 2.43 

B3. IV 

61 67.48 9.70 7.42 2. 21 0.77 1._45 7. 21 2. 94· 0.96 100. 14 2.68 

B3. IV . 
62 67.18 14. 18. 4.00 2. 481 n. d. 2.78 5. 89 4.01 n. d. 0.34 100. 86 2.40 

B4. V. 
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RHYOLITE-Continued. 

No. Locality. ~no.lyst. Reference. Rock name. Remarks. 

-
43 Monto.gniello, Aichino .. V. Sabatini, Rhyolite. In W. T., p. 387. 

Ponzo., B. C. G., It., XXIV, 
Ponza Isla.nds. p. 246, 1893. 

44 Cal a d 'Inferno, Aichino. 
PoQza, 
Ponza Islands. 

V. Sabatini, 
B. C. G. It., XXIV, 

Rhyolite tuff. In W. T., p. 387. 

p. 245, 1893: 

45 Scogliateile, Aichino. V. Sabatini, Retinite InW. T., p. 18~. 
Ponzo., B. C. G. It., XXIV, (rhyolite). 
Ponza Islands. p. 252, 1893·. 

46 I.i1a.ri, A. Lagorio. A. Lagorio, Obsidian. In W. T., p. 387. 
eolian Islands. T. M. P.M., VIII, 

p. 491, 1887. 

47 Monte Campo, A. Lagorio. A. Lagorio, Obsidian. In 'Y· T., p. 387. 
Bianco, Lipari, T. M. P.M., VIII, 
Aeolian Islo.nd.s. p. 440, 1887. 

48 Pietre Cotte, L. Ricciardi. 
Monte della Fossa, Vulcano, 

G. Mercalli, 
Gior. Min., III, 

Rhyolite. In W. T., p.135. 

Aeolian Islands. p. 104, 1892. 

49 Comende, S. Bertolio. S. Bertolio, Perlite. Cf. No. 222, 
S:m Pietro, D. C. G. It., XXV, !.4.1.3. 
Sardinia. p. 417, 1894. In W. T., p.-337. 

50 Carlo forte, S. Bertolio. S. Bertolio, Rhyolite. H,Oby 
San Pietro, D. C. G. It., XXV, difference. 
Sardinia. p. 411, 1894. In W. T., p. 387. 

51 Sp:t.lmatore, H. FUrth. F. Eigel, Rhyolite. In W. T., p. 387. 
San Pietro, T. M. P.M., VIII, 
Sardinia. p. 67, 1887. 

52 San Pietro, Boetsch. F. Eigel, Obsidian. In W. T., p. 387. 
Sardinia. T. M.P. M., VIII, 

p. 70, 1887. 

53 Pescetti, S .· Bertolio. S. Bertql.i.o, ;perlite. In W. T., p. 387. 
S::t.n Pietro, B. C. G. It., XXVII, 
Sardinia. p. 186, 1896. 

54 Comende, S. Bertolio. S. Bertolio, Comenclite. Cf. No. 222, 
S:m Pietro, Rend. Ac. Line., V, !.4.1.3 . 
. Sardinia. p. 151, 1896. In W. T., p. 383. 

55 Khartibu~l, H. Foerstner. H. Foerstner, Pantellerite. Cf. J. G., XXII, 
Cuddia era,. Z. K., VIII, p. 20, 1914. 
Pan telleria. p. 173, 1884. In W. T., p. 219. 

56 Khartibugal, H. Foerstner. H. Foerstner, Pantellerite. Cf. J. G., XXII, 
Cuddia N era, Z. K., VIII, ' p. 20, 1914. 
Pantelleria. p. 173, 1884. In W. T., p. 221. 

57 Cuddia Mida, H. Foerstner. H. Foerstner, Pa~tellerite. Cf. J. G., XXil, 
· Po.ntelleria. Z. K., VIII, p. 20, 1914. . 

. p. 182, 1884. In W. T., p. 221 . 

58 Khagiar H·. Foerstner. H. Foerstner, Pantellerite. Cf. J. G., XXII, 
Panteheria. Z. K., VIII, p. 20, 1914 .. - p. 179, 188'1. In W. T., p. 311. 

59 Khania, H. Foerstner. H. Foerstner, Pantellerite .. Cf. J. G., XXII, 
Pantelleria. Z. K., VIII,. p. 20, 1914. 

p. 170, 1884. Not in W. T .. 

60 Monte Sant' Elmo, H. Foerstner. H. Foerstner, .... Pantellerite. Cf. J. G., XXII, 
Pantelleria. Z. K., VIII, - p. 20, 1914. 

p. 186, 1884. In W. T., p. 221. 

61 Monte Sant' Elmo, H. Foerstner. H. Foerstner, Panteilerite. Cf. J. G., XXII, 
Pantelleria. Z. K., VITI, p. 20, 1914. 

p. 186, 1884. In W. T., p. 221. 

62 Cala Porticello, H. Foerstner. H. Foerstner, "Liparite. Cf. J. G., XXII, 
Pantelleria. Z. K., VIII, p. 20, 191.4 . 

. 133 1884. . 
Not in W. T . p 
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RHYOLITE-Continued.: 

No. Si02 Al20~ Fe20 3 FeO MgO I CaO Na20 K20 H20+ H20- Ti02 P,O~ I MnO Inclusive .. Sum. Sp .. gr. 
----

63 76.41 13.08 1.99 n. d. 0.61. 0.82 4.41 l. 02 0.70 .0.40 I 

99."40 
; 

B3. IV '. I 

64 75.00 14.96 1.12 n. d. 1;41 0.83 4.83 0. 70 1.62 100. 47. . ' 
I 

I ' B3. IV 

65. .66.70 18.30 2.12 n. d. 0.50 none 3. 10 5.14 3.80 '. 
99.66 l ... 

B4. V ! 
; 

66 76.40 12.08 0.76 0.45 0.58 0.19 0.15 
i I 

7.65 1.14 0.47 .. ··0.13 100100 i 

B3. IV 
! 

I 

67 63.96 16.68 1. 98 l. 54 0.58 1. 54 4.67 3.96 3.94 0.91 0. 24 100.00 

B3. IV 
I 

6~ 77.99 12. ~0 1.20 n. d. 0.09 1.21 2.99 4.95 0.48 101. 41 ' : 
C4. V '' 

69 77.50 12.83 1.66 n. d. 0.24 1.50 3.44 3:45 0.43 101.05 i 
: 

B4. V .. 
I 

. . 

70 76.68 13.63 1.44 n. d. 0.23 0.99 2.85 4.91 · o;36 101.09 

' ' 
B4. V : 

: 

71 75.49 15;27 0.18 1.26 2. 61 4.12 0.82 99.75 
i 

B4. V 

72 73;58 13·. 73 0.17 1~85 2.41 3.32 '5. 62 100.68 ' 
I 

B4. V 
: 

73 71.08 13.46 1. 57 1.38 0.31 0.95 6.38 4.55 2.10 trace trace SOa trace 10L78 
Cl trace : 

D4. V 

74 75.9 11.5 3.4 0.9' 0.1 n. d. 4.0 4.4 1.0 101. 2 i 

D4. V 
~ 

75 74.85· 11.30 4.78 n. d. 1. 53 1.01 2.34 4.25 1. 29 101. 3_q. I 

C4. V 

7? 74.87 14.23 1.75 n. d. 1.16 1. 99 3.03 2.35 1.60 100.98 

B4. V 

77 76.44 13. 72 2.28 n. d. trace 0.74 3.11 2.94 n. d. 0.08 100. 11 2.55 

B4. V 
I 

78 ·74.16 12.55 5.34 n. d. 0.46 2.32 2.31 0.62 1. 56 99.32 : 

B4. V I 

I 

79 75.36 14.21 0. 13 n. d. trace 0. 84 4 .. 78 2. 72 1. 04 99. 13 i 

B4. V I 
! 

80 72.78 14.15 0.17 n. d. trace 0.82 4. 51 2.48 4.35 99. 26 l 

B4. V -

I -81 78. 15 11.94 0.72 .0 .. 33 0.20 1. 32 '0. 67 5. 71 0. 14 I 1. 58 100.76 ~2. 35_:? 
·' 

' 
B4. V '. . - I . 
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RHYOLITE-Continued. 

No . Locality. Analyst. Reference. Rock name. Remarks. 

-- .. 

63 :Mount Kastel, R. Prendel. R. Prendel, Liparite. In W. T., p. 137. 
Ct·imea. I Ref.'N. J., II, 

p. 95, 1887. 

64 :Mount Kastel, R. Prendel. R: Prendel, Liparite. In W. T., p.l39. 
Crimea. Ref. N.J., II, 

p. 96, 1887. 

65 Hagia Paraskevi, L.. de Launay. L. de Launay, ~ Obsidian. Notin W. T. 
1\fytilfi)ne, Ann. Mines (9), XIII, 
Aegean Sea. p. 187, 1898. 

66 Alagez, C. Schmidt. H. Abich, Rhyolite. Si02 includes 
Pambak Valley, G. Armen., JI, loss. 
Armenia. p. 155, 1888 .. 3 places. 

Not in W. T. 

67 Chomi, C. Schmidt. H. Abich, Pitchstone. Si02 includes 
Kai·a Borjom Valley, G. Armen., II, · loss. 
Armenia. p. 154, 1888. 3 places. 

Not in W. T. 

68 Caft 1\farsa, Duparc and Duparc, Pearce, and Ritter, Liparite. In W. T., p. 387. 
fenerville, Pearce. M.em. Soc. Ph. Gen., 

Alge1·ia. XXXIII, No.2, p. 77, 1900. 

69 Sidi Zerzor, Duparc and Duparc, Pearce, and Ritter, Liparite. In W. T., p. 387. 
Menerville, Pearce. . Mem. Soc. Ph. Gen., 
Algeria. XXXIII, No. 2, p. 115, 1900. 

70 Caft: Marsa, Duparc and Duparc, Pearce, and Ritter, ;Liparite. In W. T., p. 387. 
. enerville, Pearce. Mem. Soc. Ph. Gen., 

Algeria. XXXIII, No.2, p. 77, 1900. 

71 Bon Koilfor, Duparc and Duparc, Pearce, and Ritter, Liparite. In W. T., p. 387. 
Menerville, Pearce. Mem. Soc. Ph. Gen., 
Algeria. XXXIII, No. 2, p. 26, 1900. 

72 Sidi Zerzor, Duparc and D'itarc, Pearce, and Ritter, Liparite. In W. T., p. 387. 
Menerville, Pearce. em. Soc. Ph. Gen.,· 
Algeria. XXXIII,.No. 2, p. 115, 1900. 

73 Alid Volcano, E. Manasse. E. Manasse, Anorthoclasite 
Buia,' Stud. Pet. Erit., pumice. 
Eritrea. p. 116, 1909. 

' 
74 Hol-hol, H. Arsandaux. H. Arsandaux, I Rhyolite. 

near Djibouti, C. R., CXXXVII, 
French Somali. p. 878, 1903. 

75 Somaliland. Pisani .. Gennes and Bonard, Rhyolite.· Notin W. T. 
C. R., CXXXI, : 

p. 198, 1900. 

76 Derike, ~. Drasche. C. v. John, Porphyry. In W. T., p. 389. 
near Teheran, Jb. G. R.-A. Wien, XXXIV, 
Per~ia. p. 115, 1884. 

77 Okhotsk, I Y. F. Gerve. K. E. Bogdanovitch, Liparite. 
Siberia. Fund. Marek., 

p. 25. 

78 Okhotsk, Y.·F. Gerve. K. E. Bogdanovitch, Marekanite. 
Siberia. Fund. Marek., 

p. 19. 

79 Marekanka Ri:ver, P. Wenjukoff. P. 'Venjukoff, Liparite glass .. In W. T., p. 389. 
Okhotsk, Ref. N.J., I, 
Siberia. p. 281, 1891. 

80 Marekanka River P. Wenjukoff. P. Wenjukoff, Perlite. In W. T., p. 131. 
Okhotsk, Ref. N.J., I, 
Siberia. p. 281, 1891. 

81 Bongsoe Volcano, J. G. Kramers. .R. D. M. Verbeek, Obsidian. .Not in W. T. 
Pal em bang District, Sum. Westk., 

•' I Sumatra. p. 51~, 1883. 
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RHYOLITE-Continued .. 

No. Si02 Al20 3 Fe20 3 FeO MgO . CaO Na20 - K20 H 20+ H 20-- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
\ 

---------------------- --
82 76~51 12.37 0.48 1. 58. trace . 0. 95 4.21 4.96 1.43 0. 03. 102.52 

D4. V .. , 

83 75.84 9.96 0.49 1.71 0.18 1.·11 1. 82 2.26 5.36 lj 98.73 

D4. V 

84 75.51 14.30 . 1. 01 n. d. 0.2~ 1. 81 1.,21 . 2. 89 2.84 99.81 

B4. V 

85 68. 15 16.49 3.26 none none 4.01 3.88 1.59 1.82 0. 26' 99.46 2. 107 

B3. IV 

86 69.02 15.32 4.29 0.51 0.11 0.32 5.47 4.34 1.86 0.40 Zr02 0.16 101.80 

-B3. IV (100. 80) 

QUARTZ- DIORITE. 

I 

1 57. 50 23.44 5.07 n. d. 2.76 5.62 2.01 0.45 2. 25 2.02 101.12· 2.856 

D4 .v 

2 52.25 17.97 0.81 8. 89 6.4.6 7.27 3.61 1. 71 t. 80 0.04 '- 100.81 

B3 . IV 

56.69 15.48 6. 221 n. d. 6.53 7.59· 3.41 3.43 n. d. 0.62 99.97 

.V B4 

4 "56. 18 22. 79 6.53 6.49 3.40 3.27 n. d. 1.60 100.26 

B4 .v 

5 64.98 20.51 0.50 2.35 0.93 4. 23 5. 22 1. 84 0. 11 100.67 

B3 .IV 

6 55.47 22.63 3.96 n. d. 2. 97 6.62 '4.59 2.09 0.69 99.02 

C4 .v 

7 64.45 17.18 3.32 0.60 0.75 4.31 '4.24 2.98 0. 59 trace trace 1.62 100.04 

B3 . IV 

8 61.38 14. 33 7.64 1.02 2.98 5.42 '4. 71 2.58 0.13 trace 100.19 

B3 .IV 

9 61.55 17.48 1.49 3.50 3.00 3. 12 8.47 0.07 1.21 0.12 0.28 100.29 

B3 .IV 
.. 

10 61.73 18. 87 2.63 2.64 1.09 5. 93 4.24 3.16 0.22 100.51 

B3 .IV 

11 65.61 17. 26 2. 47 n. d. 2.50 7.66 4. 19 l. 09 n. d. 100.78 2.72 

A4 .IV I 

12 64. 71 15.09 2.56 n. d. 1.16 4.51 5.29 1.38 4.86 99.56 2.72 

A4 . IV 
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RHYOLITE-Continued. 

' 

No. Locality. Analyst. Reference. Rock name. Remarks . 

- .. .. 

82 Wai Polang, S. J. Vermaes. R. D. M. Verbeek, Ambonite French edition, 
Lei timor, Jb. Mijuw., XXXIV, (liparite ). p. 243. 
Ambon Island. p. 230, 1905. 

83 Wai Toula, 0. Brunck. R. D. M. Verbeek, Obsidian. French edition, 
Hitou, Jb. Mijuw., XXXIV, p. 246. 
Ambon,lsland: p. 233, 1905. 

84 Tweed River, W. F. Smeetb. ,V. F. Smeeth, Pitchstone. In W. T., P: 389. 
New South Wales. Pr. R. Soc. N. S. W., 

XXVIII, p. 311, 1894. 

85 Bondi, A. Liversldge. A. Liversidge, Pumice. Floated block. 
near Sydney, Pr. R. Soc. N. S. W., XX, In W. T., p.' 389. 
New South Wales. p. 236, 1887. 

86 Filhol Poin't, P. :Marshall. P. Marshall, Pantellerite. 
Campbell Island. 

I 
Subant. Islds., :n, 
p. 694, 1.909. 

QUARTZ DIORITE. 

1 Stop Island, F. T. 'Shutt. A. C. Lawson, Quartz diorite. Center.of dike. 
Rainy Lake, Am. G., VII, Cf. No.6, 
Ontario. p. 158, 1891. p. 1065. 

In W. T., p. 407. 

2 James Township, R. E. H.ore. R. E. Hore, Quartz diorite. 
Nipissing, J. G., XVIII, 
Ontario. p. 275, 1910. 

3 South Leverett, W. Orr, jr. B. K. Emerson, Tonalite. In W. T., p. 407. 
I:lampden County, U. S. G. S. Mon. 29, 
Massachusetts. p. 336, 1898. 

4 'fhree R.i,vers, F. H. Fitts. B. K. Emerson, Tonalite. In W. T., p. 407. 
Belchertown, U.S. G. S. Mon. 29, 
Massachusetts. p. 336, 1898. 

5 New York City 
New York. 

V. Ziegler. V. Ziegler. 
Ann. N. Y. Ac. Sci., XXI, 

Quartz diorite. 

p. 6, 1911. 

G }.fi Hedge ville T. L. Watson. T. L. Watson, Granodiorite. 
Georgia. Ga. G. S. B. 9 A, 

p. 173, 1902. 

7 Pine Flats, A. M. Strong. Arnold and Strong, Granoqiorite. MnO high. 
San Gabriel Mountains, B. G. S. A., XVI, 
California. p. 195, 1905 . 

8 Mount Wilson, A. M Strong. .f\.rnold and Strong, Granodiorite. Not fresh. 
San Gabriel Mountains, B. G. S. A., XVI, Iron oxides 
California. p. 193, 1905. incorrect. 

Cf. ref. 

9 Oak Ridge, W. 0. Clark. J.P. Smith, Quartz diorite. Alkalies? 
Calaveras Valley Pr. Am. Phil. Soc., XLV, No quartz in 
California. p. 209, 1907. norm. 

10 Carrizal, Not stated. J. G. Aguilera, Quartz diorite. 
Nuevo I.Jeon, B. ·soc. G. Mex., V, 
Mexico. p. 85; 1909. 

11 Philipsburg, 
St. Martin, 

P. T. Cleve. P. T. Cleve, 
Sv. Vet. Ak. Hnd., IX, 

Quartz diorite. Cf. A. G. Hog-
hom, B. G. 

West Indies .. No. 12, p. 36, 1871. lust. Ups .. 
VI, p. 230, 
1905. 

Not in W. T .. 

12 Bucks Island, T. Nordstrom. P. T. Cleve, Quartz diorite. Cf. A. G. Hog-
West Indies. Sv. Vet. Ak. Hnd., IX, hom, B. G. 

No'. 12, p. 33, 1871. , Inst. U pR., 
VI, p. 230, 
1905. 

Notin W. T. 
42423°----17----62 
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QUARTZ DIORITE-Continued. 

No. Si02 Al20 3 1 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusjve. Sum. Sp.gr.l 
---- ------------

13 64.02 20.45 2.85 n. d. 1. 28 4. 51 .3. 34 3.54 n. d. 99.59 

B4. V 

14 64.69 17.32 1.23 3.pl 1.54 2.18 6.36 2.30 2.09 0.44 trace trace 101.16 2.65 

B3. IV 

15 51.53 21.55 3.61 3.07 2. 70 8. 62 3.07 2.02 3. 28 1. 26 0.01 100.72 2.80 

B3. IV 

16 57.57 16.61 1.19 4.82 5.25 2.94 4.25 1. 02 4.40 98.05 2. 8 

D3. V 

17 66.56 15.67 0.39 3.98 0.59 3.51 4. 82 1. 72 0.64 0.51 0.18 98.67 

C2.IV I 

18 57.06 17.49 1.33 7.04 2.22 4.63 3.96 2.06 1.12 1.44 0.57 0.90 98.82 

C2.IV 

19 51.28 16.26 1.68 9.85 4. 22 6.51 5. 13 1.04 0.81 4.64 o.·u 0.27 101. 80 2.87 

D2. V 

20 65.73 16.20 2.66 1.68 1.28 3. 12 4. 12 1. 89 1. 47 98. 15 

D3 •. V 

21 56.45 20.15 4.36 5.00 2.66 6. 59 2.95 1. 00 I 1.61 trace 0.24 trace 101.01 

C3. V 

22 62.22 23.29 3.22 6.21 2. 69 l. 27 0. 14 99.04 

C4. V 
I 

23 56.61 15.55 12.66 n. d. 2.07 5.90 3. 15 1.07 .3. 50 100.51 

B4. V 
'• 

24 56.17 16.50 10.60 n. d. 2.21 6.97 2.94 0. '75 3.01 99. 15 
.. 

C4. V 

' 
25 55.69 14.20 11.52 n. d. 1.62 8.14 4.01 1.00 3.15 

99.33 
C4. V 

26 63.93 17.25 5.90 n. d. 2.03 4.74 2.93 3. 29 0.80 100.87 

B4. V . 
27 62.95 17.61 4.59 n. d. 2. 15 5.06 . 3.30 3.34 0.68 99.68 

B4. V 

28 60.70 18.55 6.21 n. d. 2.56 5.10 2.54 3. 70 1.18 100.54 

B4. V 

29 61.84 18.84 1.10 3.87 2.83 2.80 2.47 0.95 2.49 0.36 1.44 0.55 trace FeS2 0.49 100.03 2.68 

C2. IV 

30 60.34 24.65 0.27 4.42 1.46 2.47 4.40 1.34 0.30 0. 21 o .. 18 0.24 0.06 100.34 

C2. IV 

31 55.10 16.19 4.30 5.30 6.50 .9.33 3.00 1.49 0.84 1. 01 trace 101. 73 2.871 

D3. v 

32 52.03 20.57 1.60 6.97 5.39 7. 80 2.37 1.34 1.27 99.34 2.855 

B3. IV I 
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QUARTZ DIORITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

13 Kockenhus, A. Hennig. A. Hennig, Banatite. In W. T., p. 407. 
Kullen, Ref. N.J., I, 
Sweden. p. 224, 1900. 

14 Kodelschutzteich, R. Pohlmann. R. Pohlmann, Quartz diorite In W. T., p. 203. 
near Nordhalben, N.J. B. B., III, porphyrite. 
Thuringia. 

0 
p. 86, 1885. 

15 Kofelspitzgrat, G. Hradil. G. Hradil, Tonalite. 
near Maul, Sb. Ak. W. Wien, CXXI, 
Tyrol. p. 873, 1912. 

16 ~rim au, M. Gortani. M. Gortani, Quartz 
Carnic Alps, Mem. Soc. Tosc., XXII porphyrite. 
Veneto. p. 176, 1906 .. 

17 Mori~none, A. Zapf. A. Zapf, Tonalite. 
Va tellina, In. Diss. J ena, 
Lombardy. p. ~7, 1910. 

18 Near Ce~pina, A. Zapf.o A. Zapf, Quartz diorite. 
Val tel ina, In. Diss. J en a, 
Lombardy., p. 19, 1910. 

19 San Antonio, M. Dittrich. W. Rasch, Quartz diorite. 
Valtell.ina, N.J. B. B., XXXII, 
Lombardy. p. 2ll, 1911. 

20 Rino, ' C. Riva. C. Riva, Quartz diorite. In W. T., p. 407. 
Valcamon.ica, At. Soc. It. Mil., XXXVI, 
Piedmont. p. 141, 1896, . 

21 Ivrea, L. v Wervecke. F. R. van Horn, Quart'z diorite. In W. T., p. 407. 
Piedmont. T. M.P. M., XVII, 

p. 407, 1898. 

22 . Kamary, . A. Lagorio . A. Lagorio, Quartz diorite. In W. T., p. 407. 
near Balaclava, Cong. G. Int. VII, Guide 
Crimea. · XXXIII, p. 27, 1897. 

23 Aiou Dag, A. Lagorio. A. Lagorio, Quartz diorite. In W. T., p. 407. 
Crimea. Cong. G. Int. VII, Guide 

,. XXXIII, p. 27, 1897. 

24 Tschamny Bmun, A. Lagorlo. A. Lagorio, Quartz diorite. In W. T., p. 407. 
Crimea. . Cong. G. Int., VII, Guide 

XXXIII, p. 27, 1897. 

25 Buyuk Omaga, A. Lagorio. A. Lagorio, · Quartz diorite. In W. T., p. 409. 
Crimea. Cong. G. Int., VII, Guide 

XXXIII, p. 27, 189?. 

2G Cap Marsa, Duparc and Pearce. Duparc, Pearce, and Ritter, Microtonali te. In W. T., p. 409. 
Menerville, .Mem. Soc. Ph. Gen., XXXIII, 
Algeria. No. 2, p. 10~, 1900. 

27 Cap Marsa, Duparc and Pearce. · Duparc, Pearce, and ·Ritter, Tonalite. In W. T., p. 409 
Menerville, Mem. Soc. Ph. Gen., XXXIII, 
Algeria. 

' 
No. 2, p. 101, 1900. 

28 Cap Marsa, Duparc and Pearce. Duparc, Pearce, and Ritter, M icrotonali te. In W. T., p. 409 
Menerville Mem. Soc. Ph. Gen., XXXIII, 
AJgeria. No. 2, p. 106, 1900. 

29 Ze.ia River, W. G.iers. E. Ahnert, Quartz diorite. 
Amur District, Reg. Amif. Sib., X, Tab. 
Siberia. VII, 1910. 

30 Anabar River, H. Backlund. H. Backlund, Quartz diorite. 
Siberia. Trav. Mus .. G. St. Pet., I, 

p. 128, 1907. 

31 Siloenkang, Reuter. R. D. M. Verbe!3k, Quartz diorite. Not in W. T. 
Sumatra. Sum. Westk., 

p. 232, 1883. 

32 Dar~o, . A. W. Howitt. A. W. Howitt, Quartz diorite. In W. T., p. 293. 
V1ctona. Tr. R. Soc. Viet., XXIII, 

p. 141, 1887. 
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QUARTZ DIORITE--'-Continued. 

No. Si02 ,AI20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Su!ll. Sp.gr. 
---------------------- -.!--

33 67.37 i8.23 3.57 n. d. 2. 71 trace 1.68 1.14 2.03 0.27 0.58 C02 none 97.58 s none 

D4. V 

34 60. 21 12.28 13. 84 n. d. 1.96 6 .. 72 2.55 1.32 1.16 100.04 

A4. IV 

DACITE. 

I I 

1 65.34 13. 01· 8 .. 51 D. d. 0.53 6.30 5.14 1. 17 trace 100.00 

D4. V 

2 58.97 18.60 5.94 n. d. 6. 89 2.84 3.05 2.24 1.35 99.88 
I 

B4. V 
0 

3 66.85 14.08 3. 06 n. d. 0.91 .4.69 3.80 2~ 57 2.07 98.03 2.53 

D4. V 
) 

I 

4 69.54 12.68 4.01 n. d. 3. 5_2 4.41 3.71 1.43 trace 99.30 

B4. V 

5 66.03 14._57 2.57 1.19 1.89 3.38 3.71 2. 70 2.07 0.09 98. 20 

Da. V 

6 65.39 15 .. 49 2.80 1.99 2.06 4.48 4.56 1. 59 0.55 0. 11 99.02 2.61 

Ba. IV 

7 68.32 19.61 1. 95 4.24 4.06 1.45 0.54 100. 17 2.765 

C4. V 

8 63. 73· 17.17 4.06 0.61 1. 29 2.65 4.53 2.11 0.83 2.48 99.46 2.67 

Ba. IV 

9 68. 97 17.03 1.30 n. d. 0.79 3.26 5.15 1.70 1.10 99.30 

B 4. v 

10 65.'29 20. 15 5.57 1. 13 0.16 2.11 2.52 1.24 1 .. 19 
' 

99.36 

ca. v .. 
11 65. 19 16.04 1.16 2.48 0.99 2.92 2.26 6. 11 1. 85 99.00 

Ba. IV 

12 77.55 14.61 n. d. 2.21 0.32 2.12 1. 43 1.62 n. d. 0.57 0.08 100.51 

B4. V 

13 74.57 12.58 2.77 D. d. 0 .. 30 0.35 3.98 3. 70 1. 04 99. 29 2.604 

B4. V 

14 66.18 18.71 1.49 2.00 0.87 3.28 3.63 2.84 0.72 99. 72 

ca. v (98. 29) 

15 65.75 18.38 2.00 1.30 1.52 3.70 4.04 4. 11 1.20 0. 20 102.20 

Da. V 

16 65.62 17. 19 0.23 3. 19 1.41 3.42 3.75 3.09 0.85 98.75 

ca. v 

17 70.7 16.0 2.8 n. d. 0.2 1. 1 5.0 ·1.5 0.9 98.2 

D4. V 
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QUARTZ DIORITE-Continued. 

No. Locality. I Analyst. Reference. Rock name . Remarks. 
.. 

33 Tallangalook, H. C. Jenkins. H. C. Jenkins, Quartz diorite. 
Victoria. · A. R. Secy. Min. Viet,. 

p. 39, 1902. 

34 Waiaro, W. H. Baker. J. Park Quartz diorite. 
Mochau Range, Tr. N. Z. Inst., XXXIII, 
New Zealand. p. 341, 1901. 

DACITE. 

1 Uhina Bend, R. W. Thatcher. S. Shedd, Dacite tuff. 
Columbia River, Wash. G. S. A. R. II, p. 53, 
Washington. 1902. 

2 Lassen Peak, T: M. Chatard. J. S. Diller, Sefae~ation in In W. T., p. 419. 
California. U. S. G. S. B. 148,. ac1te. 

p. 193, 1897. 

3 Sen.l Harbor, W. S. T. Smith. W. S. T. Smith, . Dacite. In W. T., p. 417. 
Sn.n Clemente Island, U. S. G. S. A. R. 18, II, 
CnJifornia. p. 488, 1898. 

4 White Wall, G. A. F. Molpn .. G. A. F. Molengraaf, Dacite H20=2.68. 
St. Eustatius, gr~af. G. St. Eust., pumice. Not in W. T. 
West Indies. p. 47, 1886. 

5 liondon, R. Klich. R. Klich, Dacite. In \Y_. T., p. 417. 
Chiles Volcano, G. Stud. Colomb., I, 
Colombia. p. 179, 1892. 

6 Cum bal Volcano, R. Klich. R. Klich. Dacite. In W. T., p. 239. 
Colombia. N .. J., 1886, I, 

p. 40. 

7 Mojauda, A. Lagorio. A. Lagorio, Dacite. In W. T., p. 417. 
near Quito, T. M:. P.M., VIII, 
Ecuador. p. 458, 1887. 

8 Chimborazo Volcano, A. Lindner. F. Tannhauser in W. Reiss, Dacite. 
Ecuador. Ecuador, II, 

p. 145, 1904. 

9 Cerros Blancos, R. G. Teich- A. Stelzner, Dacite. In W. T., p. 417. 
San Juan, graber. Btr. G. Argent., I, 
Argentina. p. 184, 1885. 

10 Garbanzal, Hauff. A. Osand . Dacite. In W. T., p. 411. 
Cabo de Gata, Z. D. . G., XLIII, 
Spain. p. 706, 1891. 

11 Tolf~ H. S. Washington. H. S. Washington, Toscanite. In W. T., p. 159. 
It y. J. G., V, 

p. 49, 1897. 

12 Eruption of 1889, L. Ricciardi. G. Mercalll1 
Quartz andesite In W. T., p. 123. 

Vulca.uo, Giorn. 1\fin., III, (dacite). 
Aeolian Islands. p. 107, 1892. 

13 Kamary, A. Lagorio. A. ~agorio, Dacite. In W. T., p. 153. 
near Sebastopol, T. M. P.M., VII, 
Crimea. p. 448, 1887. 

14 Kalko, Makero~v. Loewinson-Lessing, Dacite. In W. T., p. 193. 
near Blo, Ref. N.J., II, 
Caucasus. p. 237, 1899. 

15 Mount Elbruz, A. Dannenberg. A. Dannenberg:X Dacite. In W. T., p. 417. 
Caucasus. T. M.P. M., IX, 

p. 233,.1900. 

16 Chrety, Loewinson- Loewinson-Lessing, • Dacite. 
Kasbek, Lessing. Mat. Geol. Rus., XXI, 
Caucasue. p. 107, 1901. 

17 Kurt Boghaz, Schaefer and L. Milch, Dacite. 
Galatia, f{e1:z. N.J. B. B., XVI, 
Asia Minor. p. 115, 1903. 
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DACITE_:_Continued. 

No. Si02 Al20 3 

. I 
Fe20a I FeO MgO CaO NazO K20 H20+ H20- Ti02 Pz05 MnO Inclusive. Sum. Sp.gr. 

----------------------
18 63.50 is.8o 4. 72 n. d. 1.80 3.54 3.95 4.45 0.60 101. 36 

C4. V 

19 61.29 17.68 6.03 0.30 2.45 5.61 4.28 1.38 0.96 0.65 100.63 2. 440 

B3. IV 

20 68.47 14.67 3.93 n. d. 0.32 3.89 2.34 3.42 2.59 (S 2.32) 100.63 

C4. V 

21 67.47 19.07 1.05 n. d. .0.24 4.87 3.87 3.89 0.84 101. 30 

C4. V 

22 63.00 17.40 5.03 n. d. 1.02 5.71 3.89 4. 81 0.48 101. 34 

C4. V 

23 67.71 17.25 4.21 n. d. 1.43 4.38 3.13 2.90 1. 35 102.36 

D4. V 

24 59.24 18.45 4.58 n. d. 2.06 6.08 3.15 3.22 3.66 100.44 

B4. V 

25 58.29 23.66 1. 93 6.75 1.59 2.32 5.63 100.17 

B4. V 

26 69.64 16.16 1.39· 2.74 0.59 4.33 4.64 0.50 1.64 101. 63 

C3. V 

27 ·64.54 16.24 5.88 0.11 1.17 5.17 3.71 1.05 1.99 0.53 100.39 2.60 

B3. IV 

28 64.38 13.62 9. 17 n.' d. 2.18 1.99 6.28 3.51 n. d. 101. 13 

B4. V 
I 

SYENITE. 

' 1 72. 20 12. 50 n. d. 3. 70 n. d. 0.90 5.30 3.88 o;6o 99.08 2.62 

B 4. v 

2 61.93 13.03 0.56 8.00 1.76 4.02 3.18 2.80 1.95 0.84 0.32 0.18 98.76 2.757 

c 2. IV 

3 61.65 18.91 2.37 1.4~ 1.11 2.10 5.59 4.20 0. 60 98.01 

D 3. v 
.4 58. 60 19.94 4.25 2.42 1.71 2.76 3~24 4.84 2.29 10Q. 05. 

I 

B 3. IV 

5 60.30 25.70 none none 0.15 5.33 4.28 3.80 n. d. 0.25 99.81 

B 4. v 

6 .62.96 13.45 3.54 n. d. 0.61 1.28 5.46 5.19 2.77 5.29 100.55 

B 4. v 

7 59.48 13.46 6.71 n. d. 1.64 1. 83 11.67 6.03 0.20 0.17 101. 19 

c 4. v 

8 54. 15 ·18. 92 6. 79 n. d. 1.90 3.72 5.47 8.44 Cl 0.42 99.81 

B 4. v 
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DACITE-Continued. 

I. No. Locality. Analyst. 
I 
Reference. Rock name. Remarks. 

18 :Mount Phako, L. de Launay. L. de Launay, Dacite. Not in W. T. 
Lom nos Island, An. ~lin. (9), XIII, 
Aegean Sea. p. 223, 1898. 

19 Anzeiou, A. Rohrig. H. S. Washington, Dacite. In W. T., p. 243. 
Aegina, J. G., III, 
Greece. p. 150, 1895. 

20 Cap Blanc, Duparc r.nd Duparc, Pearce, and Ritter, Dacite. In W. T., p. 417. 
. Menerville, Pearce . Mem. Soc. Ph. Gen., 
Algeria. XXXIII, No. 2, p. 59, 1900. 

21 Cap Blanc, Duparc and Duparc, Pearce, and Ritter, Dacite. In W. T., p. 419. 
:Menerville, Pearce. Mem. Soc. Ph. Gen., 
Algeria. · XXXIII, No. 2, p. 59, 1900. 

22 Cap Blanc, Duparc and Duparc, ·Pearce, and Ritter, Dacite. In W. T., p. 419. 
Menm·ville, Pearce. Mem. Soc. Ph. Gen., 
Algeria. XXXIII, No. 2, p. 59, 1900. 

23 Dra Zeg Etter, Duparc and Duparc, Pearce, and Ritter, . Dacite. In W. T., p. 419. 
Menerville Pearce. Mem. Soc. Ph. Gen., 
Algeria. ' XXXIII, No.2, p. 129, 1900. 

24 Dra Zeg Etter, Duparc and Duparc, Pearce, and Ritter, Dacite.- In W. T., p. 419. 
! Menerville, Pearce. Mem. Soc. Ph. Gen., 

Algeria. XXXIII, No.2, p. 129, 1900. 

25 Dra Zeg Etter, Duparc and Duparc, Pearce, and Ritter, Dacite. In W. T., p. 419. 
Menerville, Pearce. Mem. Soc. Ph. Gen., 
Algeria. XXXIII, No. 2, p: 129, 1900. 

26 Zaimokuiwn., 
Kunash.iri, Chinshima, 
J'apan .. 

Takamine. Pr. C. Soc. Jap., 1885. Dacite. Not in W. T. 

' 
27 Sapeh, 

Sumbawa, 
Island. 

Tillmans. G. Rack,· 
N.J. B. B., XXXIV, 
p. 47, 1912. 

Dacite. 

28 W.illinigongong, R. J. Lewis. J. W. Gregory, Geburite-dacite. I 

Victoria. Pr. R. Soc. Viet., XIV, 
p. 201, 1902. 

-
SYENITE. 

1 Greenville, 0. E. LeRoy. 0. E. LeRoy, Quartz syenite 
Quebec. B. G. S. A., XII, porphyry. 

p. 392, 1901. 

2 Onaping, E. G. A. Ardagh. A. P. Coleman, Syenite? 
Sudbury, J.G.,XV, 
Ontario. p. 770, 1907. 

3 Swn..<Jtika Area, Not stated. E. L. Bruce, Syenite porphyry. 
Ontario. Rep. Bur. Min. Ont., 

XXI (1), p. 260, 1912. 

4 Red Sucker, Not stated. H. L. Kerr, Quartz syenite. 
Port; Coldwell, Rep. Bur. Min. Out., 
Ontario. XIX (1), p. 222, 1910. 

5 Rose.land, F. P. Dunnington. Watson and Taber, Syenite. 
Nelson County, Va. G. S .. B. III A, 
Virginin .. p. 76, 1913. 

6 Fourche Mountain, R. N. Brackett. J. F. Williams, Quartz syenite. MnO high. 
Little Rock, Ign. R. Ark., In W. T., p. 389. 
Arkansas. 'p. 99, 1891. 

7 Sawtooth Mountains, Not stated. A. Osann, Syenite. Al20 3 low, 
Trans-Pecos, T. M.P. M., XV, alkalies high. 
Texas. p. 428, 1895. In W. T., p. 389. 

8 South Boulder Creek, G. P. Merrill. G. P. Merrill, Syenite. In W. T., p. 38.9. 
Montana. Pr. U. S. Nat. Mus., XVII, 

p. 672, 1895. 
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SYENITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 . K20 H20+ H20- Ti02 
I 

P20 5 MnO Inclusive. Sum. Sp.gr. 
---------·---- ------

9 63.48 20.74 4.00 n. d. 1.17 2. 16 2.24 4.99 2.47 101. 25 

D4. V 

10 53.80 19.20 n. d. 7.60 4.80 5.70 2. 16 5.08 1.28 0. 77 1. 20 101.59 
\ 

D3. V 

11 67.00 9.17 10.78 3.60 . 0. 06 0.09 8.24 2.31 101.25 

C3. V 

12 67.07 16.53 1.62 2.10 1.64 1. 32 4.43 1.89 3.58 .0.98 0. 51 101. 67 

D3. V 
I 

13 . 64.04 17.92 0.96 2.08 0.59 1.00 6.67 6. 08 1.18 0.62 0. 23 101. 37 2.646 

C3. IV 

14 62.35 19.50 3.05 2.25 1.46 2. 40' 2.71 3.28 0.75 1. 25 0.18 99. 18 

B3. IV 
~ 

15 59.56 17. 60 2 .. 90 3.38 1.87 3.67 4. 88' 4.40 1.37 1. 22 0.03 101.32 2.729 

C3. V 

16 58.88 20.30 ·3. 63 2.58 0.179 ! 3. 03 5.73 4.50 1. 01 0.54 100.99 2.721 

B3. IV 

99.41 
17 58.48 19.24 5.75 n. d. 0.99 5.02 5. 52 3.06 0.47 0.96 trace 

B4. V I 

18 55.18 17.44 5.56 1.36 0.27 5. 10 6.83 5.48 0 .. 88 2.38 100.48 

B3. IV 

19 55.00 20.81 3.29 3.83 2.33 5.44 5.87 0. 16 0.55 97.28 
(100. 28) 

D?3. V? I 

20 43. 60 11.95 3.79 2.30 0.75 11.11 0. 80 10.21 2.27 0.35 5. 19 . 8. 36 0. 20 C02 trace 100.93 2.57 
Cl 0.05 

C2. IV 

·21 57. 76 18.64 3.88 0.18 1.79 6.56 7.44 i.52 1.08 1 0.08 1.0'6 99.99 2.684 

B3. IV 

22 61.40 1,6.66 7.46 n. d. 3.65 2.08 4.75 2.93 0.76 C02 1.54 101. 43 s 0.20 
C4.V 

23 60. 19 15.34 1.32 1.48 2.44 0.55 2.52 9.39 1.'10 0.37 0.18 C02 0.11 95.01 2.723 
SO a trace (100, 01) 

D?2. V? Or g. 0.02 

24 55.49 14.57 8.68 0.66 3.61 0.68 1.86 7. 87 3.96 1.78 0.27 SO a trace 99.43 

B3. IV 

25 66.48 7.71 11.43 0.90 0.77 4.26 1.77 4.85 0.61 trace 1.98 C02 trace. 100.76 

B3. IV 

26 62.52 23.54 2.15 1.38 0.26 1.65 4:16 4.02 0.03 SO a trace 99. 71 

C3. V 

27 48.94 15.89 n. d. 14.25 1.27 8.76 5.20 3.82 1.13 Zr02 1.30 100.56 

·B4'. V 

28 66.74 13.57 3.42 n. d. 0.74 1.00 5.81 9.01 0.75 101.04 

B4. V 



No. 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Locality. 

Pur St. Andr~, 
1 elvoux, Dauphiny, 
France. 

Roc hail, 
Lake :Lawvitel, 
France. 

Capoalla Cuculla, 
Corsica. 

Turo del Pardals, 
Barcelona, 
Spain. 

'l'onsenas, 
near Christiania, 
Norway. 

Thinghoud, 
~orway. 

Vettakollen, 
near Christiania, 
Norway. 

Farrisvand, 
Laurvik, 
Norway. 

Ram ntis, 
Norway. 

Hedrum, 
near Sandefjord, 
Norway. 

Ullernas, 
Norway. 

Michels berg, 
l{atzenbuckel, 

• Odenwald. 

Lindenberg, 
Hesse. 

Itothschonberg, 
Deutschenbroda, 
Sa.-x:ony. 

Grube, 
Brock en, 
Harz. 

Winterbach, 
near St. Wendel, 
Harz. 

Wolynkathal, 
Bohmerwald, 
Bohemia. 

Ditro, 
Siebenbfugen, 
Hungary. 

Ditro, 
Siebenbfirgen, 
Hungary. 

Boscampo, 
Predazzo, 
Tyrol. 

INFERIOR ANALYSES. 

SYENITE-Continued. 

Analyst. 

RUst? 

Not stated. 

J. Deprat. 

Maier. 

P. Jannasch. 

G. Sarnstrom. 

P. J annasch. · · 

Stahl and 
Mansfeld. 

R. Mauzelius. 

G. Pajkull. 

G. Forsberg. 

W. Freudenberg. 

F. W. Schmidt. 

Fritsch and 
Venator. 

Lorenz. 

Reference. 

P. Termier, . 
B. Soc. G. Fr., XXVII, 

p. 408, 1899. 

P. Termier, 
C. R., CXXIV, 
p. 319, 1897. 

J. Deprat, 
B. Sv. Ct. G. Fr., XVII, 
No. 114, p. 44, 1906. 

Maier, 
·Her. Nf. Ges. Freib., XVII, 
1908. 

0. ·Lang, 
MytMag., XXX, 
p. 40, 1886. 

W. C. Brogger, 
Z. K., XVI, 
p. 46, 1890. 

0. Lang, 
Myt Mag., XXX, 
p. 40, 188~. 

A. Merian, 
N.J. B. B., III, 
p. 266, 1885. 

W. C. Brogger, 
Z. K., XVI, 
p. 46, 1890. 

W. C. Brogger, 
Z. K., XVI, 
p. 31, 1890. 

W. C. Brogger, 
Z. K., XVI, 
p. 49, 1890. 

Rock name. 

}.ficrosyenite. 

}.fica syenite. 

Rie becki te-q uartz 
syenite. 

Syellite porphyry. 

Syenite 
(nordmarkite). 

Akerite. 

Syenite (akerite, 
W. C. Brogger). 

Augite syenite. 

Akerite. 

Mica syenite. 

Akerite. 

W. Freudenberg, Aplitic shonkinite. 
Mt. Bad. G. L.-A., V. 
p. 329, 1907. 

C. Cheli'us, Syenite. 
Erl. G. Kt. Hes., Bl Rossdorf, 
p. 54, 1886. 

J. M. C. Henderson, Mica syenite. 
Z. D. G. G., XLVII, 
p. 539, 1895. 

0. H. Erdmannsdoerfer, Syenite. 
Jb. Pr. G. L.-A., XXVII, 
p. 354, 1906. 

985 

Remarks. 

Not in W. T. 

Inclusion in 
granite. 

In Vl. T., p. 389. 

Altered. 

In W. T., p.195. 

In \V. T., p.167. 

In W. T., p. 263. 

Alkalies 
uncertain. 

Cf. ref. 
In W. T., p. 203. 

In W. T., p. 263. 

In W. '1'., p. 295. 

Altered? 

Border of 
granite dike. 

In W. T., p. 265 

In '\V. T ., p. 389 

Sum incorrect. 

Fischer. K. A. Lossen, 
Jb. Pr. G. L.-A., X, 
p. 266, 1892. 

Syenite porphyry·. In W. T., p. 251 

• T. Mahlbauer. 

J. v. Szadeczky. 

Not stated. 

J. A. Ippen. 

J. N. and J. Woldrich, 
·Arch. Lancldf. Bohm., XII 
( 4), p. 65, 1904. 

J. v. Szadeczky, 
Ref. N.J., I, 
p. 402, 1901. 

V. C. Butureanu, 
B. Soc. Sc. Buk., 
p. 278, 1897. 

J. A. Ippen, 
N.J. Cb., 
p. 640, 1903. 

Syenite porphyry . 

Nordmarkite. 

Syenite. 

Quartz syenite 
porphyry. 

In W. T., p. 391 

In W. T., p. 391 
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SYENITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO I MgO CaO Na20 K20 H20+ H20- TiO~ P20s MnO Inclusive. Sum. Sp.gr. 

29 53. 30· 21.30 1.40 2.92 0.90 6 .• 30 5. 83 8. 17 0.75 0.50 trace Cl 0.03 101. 40 
(100.'46) 

C?2. IV 

30 54.43 20.57 4.52 n. d. 3.47 5.89 5. 30. 4.98 0.69 99.85 

B4. V 

31 66. 5 18.9 3.6 1.3 0.4 0.2 4.8 4.5 0.9 101.1 2.65 

C3. V 

3 2 39.88 20. 33 5.24 7. 60 6.48 11.51 4.64 2.44 0.95 0.~5 b.43 100.45 
(99, 70) 

B ?2. III? 

3 3 72.0 7.0 7.14 n. d. n. d. n. d. 8.0 2.0 2.0 trace 98.14 

D 4. v 

3 4 66.0 12.0 2. 9 n. d. n. d. n. d. 5.0 10.0 2.5 CaF2 0.9 99.3 

D 4. v . 
3 5 58. 77 17.62 3.40 2. 37 1. 76 1. 28 7.69 4.19' 0.42 1. 11 0.12 98. 73 2. 69 

c 3. v 

PORPHYRY. 

56. 25 18.42 1.56 2.41 2.38 6. 13 8. 10 0.32 0.22 C02 4.58 100.47 s 0.10 
1 

B 3. IV 

2 75. 80 13.80 0.68 n. d. 0. 86 n. d. 1.52 4. 82 1. 74 99.22 

B 4. v 

3 69. 20 16.62 2. 85 n. d. 1.52 n. d. 1. 25 6.38 2. 90 100. 72 

B 4. v 

4 63.4 17.9 8.4 n. d. 1.4 1. 02 3.96 4. 2 0.72 trace 101.00 

c 4. v 

5 62.3 15.7: 6.7 n. d. 3. 1 2. 1 3. 77 4. 21 1.3 99.i8 

c 4. v 

6 62.3 14.1 8.2 n. d. 3.4 1.3 4.4 3.5 2.2 trace 99.4 

B 4. v 

7 62.06 13.7 8.9 .n .. d. 1.4 1.05 5: 19 6.0 1.41 trace 99.71 

B 4. v 

8 61.07 11. 8 13. 1 n. d. 1.9 1.99 2.8 5. 5 1.6 trace 99.76 

B 4. v 

9 59. 5 11.8 13. 1 n. d. 2. 7 2. 2 3.96 4.32 1.55 trace 99. 13 

c 4. v 

1 0 59. 50 18.49 6.38 n. d. 2.15 5.65 4. 19 1. 69 3:·57 0.35 101. 97 

D 4. v 

1 1 54.0 18.9 7. 8 n. d. 0.7 3.8 6. 5 3.9 2.3 0.4 100.3 I 

B 4. v 

1 2 . 67.40 15.62 3.15 n. d. 0.56 1.87 2.51 7.10 0.50 98.71 

D 4. v 



INFERJOR ANALYSES. 987 

SYENITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

29 Monte Somnia, Pisani. A. Lacroix, Microsyeni te. Sl.tm incorrect. 
neat· Naples, N. Arch. Mus. (4), IX, 
Itn.ly. p. 146, 1907. 

30 Mount Vitosa, L. Dimitrow. L. Dimitrow, Pyroxene syenite. In \\T. T., p. 391. 
near Sofia, Ds. Ak. vV. Wien, LX, 
Bulgaria. p. 493, 1893. 

31 Karsa, H. Arsandaux. H. Arsandaux, Microsyeni te. 
French Somali. . C. R., CXXXVII, 

p. 878, 1903. 

32 'l'~Rsn.il Po:~nt, Lassieur. A. Lacroix, 1\ficroshonkinite. Sum incorrect. 
.1. amara Island, Los Islands, . N. Arch. Mus., III, 
J!'t·ench Guinea. p. 76, 1911. 

33 N ooitgedacht, G. S. Laboratory. W. A. Humphrey, Syenite. 
Pi Landsberg, Un. S. Afr. G. S. A. R. 
Tmnsvaal. (1911), p. 83, 1912. 

34 Hhenosterspruit, G. S. Laboratory. W. A. Humphrey, Syenite. 
Pilnndsberg, . Un. S. Afr. G. S. A.·R. 
Transvaal. (1911), p. 83, 1912. 

35 H.udikovka River, A. Semenchenko. A. Meister, Umptel-ite. 
J"enissei District, Reg. Aurif. Sib., IX, 
Si.beria. p. 223, 1910. 

PORPHYRY. 

1 Swastika, E. L. Bi:u~e. E. L. Bruce, Porphyry. Not fresh. 
Ontario. Sch. Min. Q., XXXV, 

p. 162, 1914. 

2 Villetelle, Pisani. L. de Launay, Porphyry. 
l~a Creuse, B. l:lv. Ct. G. Fr., XI, 
France. No. 83, p. 76, 1902. ~ 

3 Villetelle, Pisani. L. de Launay, Porphyry. 
La Creuse, B. Sv. Ct. G.- Fr., XI, 
France. No. 83, P: 77, 1902. 

4 Chateau Noir, Fabre. P. Termier, Orthophyre. In W. T., p. 391. 
Grandes Rousses, B. Sv. Ct. G. Fr., VI, 
Dauphiny. No. 40, p. 48', 1894. 

5 Lac du Cerisier, Fabre. P. Termier, Orthophyre. In W. T., p. 391. 
Gran des Rousses, B. $v. Ct. G. Fr., VI, 
Dauphiny. No. 40, p. 49, 1894 .. 

6 Glacier St. Sorlin, Fabre. P. Termier, Orthophyre. In W. T., p. 391. 
Graucles Rousses, B. Sv. Ct. G. Fr., VI, 
Dauphi1;1y. No. 40, p. 48, 1894. 

7 Chateau Noir, Fabre. P. Termier, Orthophyre. In W. T., p.'391. 
Omndes Rousses, B. Sv. Ct. G. Fr., VI, 
Dauphiny. No. 40, p. 49, 1894. 

8 Freney, Fabre. P. Termier, Orthophyre. In W. T., p. 391. 
Gran des Rousses, B. Sv. Ct. G. Fi., VI, 
Dauphiny. No. 40, p. 49, 1894. 

9 Chateau Noir, Fabre. P. Termier, Orthophyre. In W. T., p. 391. 
Grandes H.oussea, B. Sv. Ct. G. Fr., VI, 
Dauphiny. No. 40, p. 49,·1894. 

10 Dramont, Pisani. A. Michel-Levy, Porphyry. 
Esterel, B. Sv. Ct. G. Fr., XXI, 
France. No. 130, p. 41, 1912. 

11 Brumun, H. Backstrom. H. Backstrom, Rhomben In W. T., p. 391. 
Hedemark, Sv. Vet. Ak. Hndl., XVI (II), porphyry. 
Norway. No. 3, p. 11, 1888. 

12 Varvnejarvi, H. Berghell. J. J". Sederholm, Orthoclase In W. T., p. 391. 
'.l.'eisko, B. C. G. Fin., No.6, porphyry. 
Finland. p. 68, 1897.' 
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PORPHYRY -Continued. 

No. Si02 AI20 3 Fe20a FeO MgO CaO Na20 I K20 H20+ E:20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

----------------------

13 66 .. 42 16. 76 l. 22 0.62 0. 37 0.32 1.26 12.55 1.05 0.05 trace C02 0.03 101.56 2.56 

C3. V 

1 4 65.77 23.51 '1. 95 n. d. 0.63 trace l. 44 3.72 3.35 100.37 

D 4. v 

1 5 59. 75 16.98 10.44 0.54 0.65 1.05 3.34 7:32 1.61 trace 101. 68 2.71 

C3. V ~ 

1 6 52. 10 17.68 10.43 n. d. 2.46 5.72 3.84 4.61 3.57 0.92 trace trace ~01. 33 2.698 

c 4. v 
\ 

1 7 58.24 14. 26 n. d. 8. 75 1.59 ·3.68 3.22 . 3.60 2.87 2.62 100.03 

B 4. v 

1 8 56.98 19.01 n. d. 9. 75 0.99 3.60 3.58 3.91 1.31 1.71 trace 100. 84 

B 4. v 

1 9 62.37 21.26 3.57 6.45 0.38 0.55 t 22 2.62 0.11 0. 11 99.64 

c 3. v 

2 0 48.49 19.92 3. 85 6.05 4.35 9. 25 2.51 2.69 1.99 99. 10 

B 3. IV 

2 1 74. so 12.60 1. 53 0. 83 0. 17 0.79 2. 54 4. 83 l. 08 99. 17 

B 3. IV 

2 2 66.26 20. 54 1. 16 2.05 l. 33 0.44 1. 95 4.93 1.20 0.08 0.38 100.32 

B 3. IV 

3 76.4.0 12.00 1. 25 n. d. 0.75 0.25 2.00 4.00 ·2. 251 98.90 

4.V 

2 

c 

2 4 55.60 18.20 9.40 n. d. 3.78 6. 87 . 2. 53 0.45 2.62 1.1~ 100.58 

B 4. v 

2 5 54. 12 19.75 10.29 n. d. 2.07 8.86 2.93 0.24 1.48 0.26 100.50 

4. v 
I 6 68. 12 2. 27 0.92 0. 7l 6. 03. 1. 29 0.29 0.17 0.62 trace co, 1.13 98.61 

15. 9711.0~ s trace 

3. v 

B 

2 

c 

TRACHYTE. 

1 53.40 20.82 3.92 n.d. 1.53 7.05 3.79 2.97 6. 57 100.05 

B 4. v 

2 67.16 14.53 4. 17 n. d. 0.41 1.26 5.55 6. 10 1.10 100.28 

B 4. v 

3 65. 76 17.18 trace 2.30 2. 22 3.14 5.60 3.46 99.66 

A 4. IV 

4 65. 56 18.24 0.72 . 2. 58 ~. 08 3.94 6. 50 l. 12 100. 74 

A 4. IV I 

5 61. 82 19 .. 86 0.51 1.78 2. 38. l. 31 11.47 99.13 

'B 4. IV 



No. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

1 

2 

3 

4 

5 

Locality. 

Iti.iclesheim, 
H.heinland. 

Bilsburg, 
Eder Itiver, 
Westphalia. 

Zimmerberg, 
· near :Frieclrichroda, 

Thuringia. 

Lin sen kop f, 
Thuringia. 

Weinberg, 
Upper Lausitz. 

Weinberg, 
Upper Lausitz. 

Nadabula, 
Brzgebirge, 
Hungary. 

Monte Invemo, 
Monzoni, 
~l'yrol. 

Kiiserngrat, 
\Vindgiille Mountains, 
Switzerland. 

Bavugls, 
Suretta Massif, 
Switzerland. 

Gravesano, 
Lake Lugano, 
'l'icino. 

Okhotsk, 
Siberi:t. 

Fedora Bay, 
Okhotsk, 
Siberia. 

Boulder, 
Kalgoorlie, 
Western .Australia. 

Shelburne Point, 
Burlington. 
Vermont .. 

Indian Point., 
Chateaugay J.Jake, 
Clinton County, New York. 

Devils Pathway, 
Montana. 

Little Sage Creek, 
Montana. 

Bozeman, 
Montana. 

INFERJOR ANALYSES. 

PORPHYRY -Continued. 

Analyst. 

K. Hampe. 

Bomer. 

A. M iihlenberg. 

'A. MUhlenberg. 

V. Steger. 

V. Steger. 

E. Emyei. 

C.·Doelter. 

J. Mai. 

N. Sahlbom. 

A. Schwagor. 

Not stated. 

Not stated. 

E. S. Simpson. 

Morrison. 

A. S. Eakle. 

J. E. Whitfield. 

J. E. Whitfield. 

F. W. Clarke. 

Reference. 

K. A. Lossen, 
J!:l. Pr. G. L.-A., V, 
p. 53~, 1885. 

0. MUgge, . 
N.J. B. B., VIII, 
p. 568, 1893. 

A. MUhlenberg, 
In. Diss. Halle, 
p. 42, 1908. 

A. MUhlenberg, 
In. Diss. Halle, 
p. 51, 1908. 

V. Steger, 
Ref., N.J., I, 
p. 42, 1887. 

V. Steger, 
Ref. N.J., I, 
p. 42, 1887. 

F. Schafarzik, 
Math. Nh. Ber. Ung., 
XXIII, p. 240, 1905. 

C. Doelter, . 
.Anz . .Ak. W. Wien, XXXIX, 
p. 231, 1902. 

C. Schmidt, 
N.J. B. B., IV, 
p. 432, 1886. 

H. ~1eyer, 
In. Diss. Freib., 
p. 14, 1909. 

K. v. GUmbel, 
Geog. Jhft, VII, 
p. 71, 1894. 

K. E. Bogdanovitch, 
Fund. Marek, 
·P· 55. 

K. E. Bogdanovitch, 
Fund. Marek.,. 
p .. 55. 

E. S. Simpson, 
W . .Aust. G. S. B. 6, 
p. 73, 1902. 

TRACHYTE. 

Kemp and Marsters, 
U. S. G. S. B. 107, 
p. 20, 1893. 

A. S. Eakle, 
Am .. G., XII,· 
p. 34, 1893. 

G. P. Merrill, 
·.A. J. S., XXXII, 
p. 202, 1886. 

G. P. Merrill, 
A. J. S., XXXII, 
p. 202, 1886 .. 

A. C. Peale.z. 
U. S. G. 1:S. B. 148, 
p. 141, 1897. 

Rock name. 

Porphyry. 

Porphyry. 

Orthoclase 
porphyry. 

Orthophyre. 

Porphyry. 

Porphyry. 

Porpnyroid. 

Segregation in 
syenite 
porphyry. 

Porphyry. 

Porphyry. 

Porphyry. 

Orthophyre. 

Orthophyre. 

Porphyry.· 

Bostonite. 

Bostonite. 

Trachyte-obsidian 
dust. 

Tracn yte-obsidian 
dust. 

Trachyte dust. 

I· 

989 

Remarks. 

Metamor
phosed. 

In W. T., p. 393. 

In W. T., p. 393. 

In W. T., p. 393. 

In W. T., p. 393. 

Other analyses 
in same 
paper. ' 

In \:V. T., p. 135. 

Notin W. T. 

Metamorphosed. 
In W. T., p, 393. 

In W. T., p. 393. · 

In W. T., p. 397. 

In W. T., p. 397. 

In W. T., p. 397. 
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TRACHYTE-Continued. 

No. Si02 I AI,03 1 Fe,03 1 FeO I MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--·------

6 60.98 21.69 1.33 1.83 0.80 1. 23 11.96. 99. 82 

B4. IV , 

7 68.92 16.22 trace 1.62 1.56 4.00 6.00 1.60 99.92 

A4. IV 

s· 57.62 24.47 1.34 8.24 1.00 0.30 8.58 102.05 

D4. V 

9 54.0 17.9 4.4 n. d. n. d. 1.4 5.0 4.5 3.8 8.4 99.4 

D4. V 

10 66.21 15.60 1.95 1.85 5.93 1.96 4.46 3.04 2.46 103.46 

D3. V 

11 68.8 14.9 0.9 4.3 1.1 1.9 2.7 2.8 2.0 99.4 

C3. V 

12 64.49 16. 88 6.16 n. d. 3.10 2.45 2.19' 3.89 0.55 trace trace 99.71 

B4. V 

13 68.40 14.07 7.15 n. d. 3.21 1. 10 5.09 1.70 n.d. 100.72 

B4. V 

14 71.95 15.30 0.56 1.13 1.12 trace 5.80 4.42 0.83 trace 101.11 

B3. IV 

15 61.97 17.35 1.41 0.78 trace i. 45 2.49 5.21 8.30 0.82 99.78 

C3. V 

16 56.36 21.32 7.29 n. d. 2.06 5.07 6.17 3.65 101. 92 

D4. V 

1 7 59.20 20.20 0.94 1. 74 1. 43 2.26 ·6. 20 5.52 2.47 0.52 SO a 0.08 101.09 
Cl 0.03 

B3. IV 
. 

18 58. 60 21.60 0.96 1. 50 1. 78 1.42 4.32 . 6.48 2.7~ 0.57 99.98 

B3. IV 

19 46.39 19.03 9.79 0.96 5.33 7.02 5.47 2.47 2.04 0.72 0.88 C02 0.26 101.21 
80s 0.47 
Cl 0.38 

C2. IV 

20 58.32 20.88. 4. 15 n. d. 1. 10 2. 19 4. 11 "3. 91 5.87 100.53 

B4. V 

21 58. 15 23. 23 1.46 n. d. trace 2.40 6. 93 6.63 1.72 100.52 

B4. V 

22 57.40 23.09 1. 94 n. d. 0.13 1. 66 8.12 5. 70 1.18 0.41 trace C02 trace 100.20 
80s Q;57 

B3. IV 

23 66.74 16.91 1.95 0.62 0.15 1.19 6.55 4.11 2.08 0.53 0. 08 X 0.40 101. 41 
SO a 0.10 
SrO trace 

C2.IV 

24 61.01 18.45 . 2. 09 0.80 0.94 1.91 7.33 4.75 3.09 0.45 trace X 0.40 101. 25 2.562 
SO a 0.03 

C2. IV 

25 54.58 21. 85 4. 87 n. d. 0.68 1.89 3.51 5.02 8.47 none 100.87 

B4. V 
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TRACHYTE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

6 Fort Ellis, F. W. Clarke. ·A. C. Peale, Trachyte dust. In W. T., p. 397. 
Montana. U. S. G. S. B. 148, 

p. 141, 1897. 

7 Marsh Creek Valley, J. E. Whitfield. G. P. Merrill, Trachyte-obsidian In W. T., p. 397. 
Idaho. A. J. S., XXXII, dust. 

' 
p. 202, 1886. 

8 St. Matthew Island, R. M. Chapin. B. K. Emerson, Trachyte. 
Alaska. Harriman Alaska Exp., IV, 

p. 35, 1904. 

9 Clipperton Island, J. J. H. Teall. 
Atlantic Ocean. 

J. J. H. Teall, 
Q. J. G. S., LIV, 

Tmchyte. Phosphatized. 
Not in W. T. 

p. 230, 1898. . 
10 Puente.del Inca, R. Muller. A. Stelzner, Trachyte. In W. T., p. 397. 

Cordillera Mendoza, Btr. G. Argent., I, 
Argentina. . p. 183, 1885. 

11 Arenig, J. H. Player. J. J. H. Teall, Orthofelsite. In W. T., p.135. 
Wales. Brit. Petrog., 

p. 339, 1889. 

12 Newtown head, Jones and Robinson. F. R. C. Reed, Trachyte. ~n W. T., p. 397. 
County Waterford, Q. J. G. S., LVI, 
Ireland. p.. 686, 1900. 

13 Begon, near Entrammes, L. Bertrand. A. Michel-Levy, Albitophyre. In W. T., p. 391. 
Laval Basin, C. R., CXXII, 
France. p. 265, 1896. 

14 La Bourboule, Pisani. Michel-Levy and Lacroix, Bostonite. 
:Mont Dore, C. R., CXLVIII, 
Auvergne. p. 1721, 1909. 

15 H.onte de Guery, Lassieur. Michel-Levy and Lacroix, Trachyte pumice. 
1\font Dore, C. R., CLII, 
Auvergne. p. 1202, 1911. 

16 La Quenille, E. Bonjean. E. Bonjean, Trachyte. In W. T., p. 397. 
lvlont Dore, 0. R., CXXVIII, 
Auvergne. p. 1097, 1899. 

17 Mont Griounot, Pisani. A. Lacroix, Trachyte. 
Can tal, C. R., CXLV, 
France. p. 496, 1907. 

18 Mont Griounot, Pisani. A. IJacroix, Bostoni te. 
Can tal, C. R., CXLV, 
France. p. 496, 1907. 

19 Ferrera, R. Pfohl. F. Becke, Inclosure in In W.'T., p. 299. 
Colum bretes Islands, ·T. M.P. M., XVI, trachyte. 
Spain. p. 173, 1896. 

20 Brohlthal, W. Bruhus. w. Bruhus, Trachyte pup1ice. In W. T., p. 397. 
Laacher See, Ref., N.J., II, 
:Rheinland. p. 418, 1892. 

21 Laacher See, W. Bruhus. 
:Rheinland. 

W. Bruhns, Trachyte pumice. In W. T., p. 397. 
H.ef., N. J., II, 
p. 418, 1892. 

22 Laacher Se~ W. Bruhus. W. Bruhus, Trachyte. In W. T., p. 215. 
H.heinlan . Ref. N.J., II, 

p. 418, 1892. 

23 Dachberg, Knoevenagel. F. Rinne, Soda trachyte. In W. T., p. 397. 
H.hongebirge. Jb. Pr." G. L.-A., VII, 

p. 20, 1887. 

24 Dachbe:rg, Deicke. F. H.inne, Soda trachyte. In W. T., p. 397. 
H.hongebirge. Jb. Pr. G. L.-A., VII, 

p. 21, 1887. 

25 Schiffenberg, F. Roth. F. H.oth, Trachyte pumice. In W. T., p. 399. 
Giessen, In. Diss. Gies., 1892. 
Hesse. 
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TRACHYTE-Continued. 

No. Si?2 Al20 3 Fe20 3 FeO MgO CaO N3.:10 K20 H20+ H20- Ti02 . P205 MnO Inclusive. Sum. I Sp.gr. -
------------------

26 64.47 20.30 3.57· 0:91 0.30 2.23 3.34 4.21 . ·1. 74 101.07 2.54 

C3. V 

27 61.39 20.98 4.15 n. d.· trace. 1.87 3.36 '4. 67. 3.65 100.63 2.48 

B4. V 

28 70.59 13.08 4.84 n. d. 0.16 1. 77 3.09 2.95 3.·15 trace 99.63 

B4. V 

29 62.74 22.30 1.22 n. d. trace 0.71 2.60 2.73 8.16 100.46 

C4. V 

30 60.70 19.70 9.20 n. d. 1. 20. 1.92 2.40 4.53 0.99 trace 100.64 

B4. V 

31 60.17 17.40 10. 20 n. d. trace 3.55 4.20 4 .. 64 0.43 trace 100.59 2.666 

B4. V 

32 59.80 18.30 7.10 n. d. trace 4.30 4.47 3.50 1.85 trace 99.32 2.509 

B4. V 

33' 58.20 ·21. 40 8.60 n. d. trace 4.50 6.22 1.42 trace 100.34 

C4. V 

34 55.80 20.00 10.80 n. d. trace 5.22 3.00 5.20 0.58 trace 100.60 

B4. V .. 
35 57.51 20.37 '4.13 1.32 1.99 2.69 2.88 3.38 5.06 0.99 100.32 

B3. IV 

36 67.30 20. 75 1.05 2.63 2.75 4 .. 60 0.34 99.42 2.541 

B4. V 

37 65.79 16.58 5.18 n. d.· 0.98 3.05 2.34 4.63 1. 83 100.37 

B4. V 

38 63.26 16.05 1.04 6.13 1.29 5.50 1.62 3.18 . 1. 57 0.51 0.14 100.29 2.416 

B3. IV 
I 

39 63.22 16.26 1.41 3.84 1.25 4.75 2.42 4.18 1. 87 1.07 trace 100 .. 27 2.481 

B3. IV 

40 59.36 27. 27 n. d. 3.16 n. d. 3.99 1.11 1.65 3.38 0. 14 100.06 

D4. V 

41 57.97 17.65 0.63 7.50 1.71 5.53 1.50 5.31 1.82 0.42 0.09 100. 13 2.451 

B3. IV 

42 61.49 17.02 5. 15 2.86 2.62 6.18 0.85 4.09 0.10 100.36 2.66 
I 

Ba. IV 

43 58.78 16.97 1.13 2.10 1.46 7.27 3.67 4. 18 3.60 0.32 0.17 SOs 0.44 100.09 
Cl trace 

B3. IV 

44 55.44 18. 60 2.09 4.48 4.75 6.76 1.79 6.63 0.25 0.16 trace 100.75 2. 700 

B3. IV 



No . 

2(i 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 
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TRACHYTE-Continued. 

Locality. Analyst. Reference. Rock name. Remarks. 

.. ------------------------l---------------l---------~---------------1----------------l·-------------
Auerbach, 

N ordlingen, Ries, 
Bohemia. 

Pol sing, 
Nordl.ingen, Ries, 
Bohemia. 

Kaprioriskathal, 
Bulza, Krasso, 
Hungary. 

Kn.rcsava, 
Hungary. 

Fintaer Straz, 
Eperies .Mountaino, 
Hungary. 

Krivi Javor 
Epel'ies l\:iountains, 
Hungary. 

Klauzura, 
Eperies Mountains, 
Hungary. 

Josefstollen, 
Dubnik, 
Hungary. 

Sosujfalu, 
Eperies Mountains, 
Hungary. 

Repistye, 
Hungary. 

Monte Amiata, 
Italy. 

Monte Amiata, 
Italy. 

San Lorenzo, 
Lake Bolsena, 
Italy. 

'forre Alfina 
Lake Bols~na, 
Italy. 

Valle Yidona, 
Lake Bolsena, 
Italy.· 

Bolsena, . 
Lake Bolsena, 
Italy. 

E. Schowalter. 

E. Schowalter. 

K. Roka: 

C. v. John. 

Steiner. 

Steiner. 

Steiner. 

Steiner. 

Steiner. 

Z. Weyberg. 

A,. Lagorio. 

L. Ricciardi. 

L. Ricciardi. 

L. Ricciardi. 

L. Ricciardi. 

L. Ricciardi. 

Soriano, G. Aichino. 
Cimino Volcano, near Viterbo, 
Italy. 

l3agnaia, 
neat· Viterbo, 
Italy. 

Fontana Fiescoli, 
near Viterbo, 
Italy. 

L. Ricciardi. 

H. S. Washington. 

0 

E. Schowalter, 
In. Di.ss., Erl., 
p. 16, 1904. 

E. Schowalter, 
In. Diss. Erl., 
p. 31, 1904. 

E. Pinket-t, 
F. K., XXXVII, 
p. 299, 1907 .. 

v. John and Eichleiter, 
·Jb. G. R.-A. Wien, L, 
p. 689, 1901. 

S. Roth, 
F. K., x:rv, 
p. 533, 1884. 

S. Roth, 
F. K., XIV, 
p. 540, 1884. 

S. Roth, 
F. K., XIV, 
p. 544, 1884. 

S. Roth, 
F. K., XIV, 
p. 547, 1884. 

S. Roth, 
F. K., XIV, 
p. 541, 1884. 

Z. Weyberg, 
Ref., N.J., I, 
p. 398, 1912. 

A. ·Lagorio, 
T. ·l\1. P.M., VIII, 
p. 458, 1887. 

L. Ricciardi, 
Gazz. Chim. It., XVIII, 
p. (6), 1888. 

C. Klein, 
N.J. B. B., VI, 
p. 3, 1889. 

C. Klein, 
N.J. B. B., VI, 
p. 3, 1889. 

C. Klein, 
N.J. B. B., VI, 
p. 13, 1889. 

C. Klein, 
N.J. B. B., VI, 
p. 8, 1889. 

V. Sabatini, 
Yule. Cim., 
p. 50~, 1912. 

L. Ricciardi, 
Gazz. Chim. It., XVIII, 
1888. 

H. S. Washington, 
J. G., IV, 
p. 837, 1896. 

Trachyte. 

Trachyte. 

Trachyte. 

Trachyte. 

Trachyte. In W. T., p. 399. 

Trachyte. In W. T., p. 399. 

Trachyte. In W. T., p. 399. 

Trachyte. In W. T., p. 399. 

Trachyte. In W. T., p. 399. 

Trachyte. 

Trachyte. In W. T., p. 399. 

Trachyte. In W. T., p.185. 

Olivine trachyte. 

Olivine tr_achyte. 

Trachyte tuff. 

Trachyte. 

Labroligoclasite 
(vulsinite). 

Trachyte. 

Ciminite. 

In W. T., p. 399. 

In W. T., p. 399. 

In W. T., p. 399. 

In vV. T., p. 399. 

In W. T., p. 271. 

Al2Q3 high, 
MgO low .. 

Of. No.8, 
II.5.2.2. 

In W. T., p. 399. 
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TRACHYTE-Cont~nued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20~ Ti02 P:Ps Mnol Inclusive. Sum. Sp.gr. 

----------------------
45 62. 50 18.44 3. 88 n. d. 0.47 0. 83 7.17 4.98 Ii. d. Cl 0.22 99.49 

B4. V 

46 61.55 19.06 4. 14 n. d. 0.62 1. 28 6.72 5.31 n. d. 99.78 

B4. V 

47 59.65 17. 82 4.46 n. d. 0.61 2.35 5. 95 7. 29 n. d. Cl 0.88 99.01 

C4. V c 

48 57.68 22. 15 1. 74 n. d. 1. 42 2.04 12.06 n. d. 0. 12 trace Cl 0.85 101.06 2.613 

D4. V 

49 59. 38 18 .. 40· 4.33 n. d. 0.57 2.24 5.42 6.68 0. 24 trace 0.38 Cl 0.84 98.48 

D4. V 

50 58. 18 18.29 4. 63 n. d. 0.68 2. 47 5. 27 6.93 n. d. 0. 25 0. 27 Cl 0.89 97.87 

D4. V 

51 57.91 15. 79 6. 81 0.01 1.66 2.99 6.01 7.27 0.34 0.65 0.01 0. 23 Cl 0.61 100.29, 2.516 

C2. IV 

52 59.47 18.65 4.50 n. d. 0.59 2.62 4. 79 7. 12 0.81 0.20 Cl 0.17 98.92 

D4. V. 

53 59.34 18.48 4. 59 n. d. 0.77 2. 54 5. 12 6.75 11. d. 0. 19 0. 31 Cl 0.81 98.90 

D4. V I 
I 

5 4 59. 17 18.65 4. 50 n. d. 0. 59 2.62 4. 82 7.12 0. 81 0.20 Cl 0.17 98.65 

D4. V 

55 59. 12 18.25 12.00 n. d. I o. 46 2.35 1. 96 3.47 3.45 ·101.06 

C4. V 

56 57.25 19.93 4.83 2. 27 1.78 3.40 4.43 6.96 0.49 trace 0.09 Cl 0.29 101. 72 . 
I 

D3. V I 

57 I trace Cl trace 100. 75 
I 

60. 76 20.08 4.46 .n. d. 2.07 5.70 6.31 1.·37 

C4. ~r 

58 59.48 16. 87 8.55 .n. d. 2.30 5.29 3.79 3. 85 100. 13 

B4. V 
.0 

59 71. 5 16.9 0.3 1.2 6.5 2.8 99. 6 

D4. V 

60 60. 2 10.0 11.9 n. d. 2.9 6. 1 6.0 3. 1 100.2 

C4. V 

61 64.46 21.09 n. d. n. d. 0. 60 11.07 0. 72 0. 32 98. 57 

D4. V 

62 61.49 20. 82 5.03 n. d. 0.51 l. 98 3. 10 7.03 0.03 0.01 100.00 

C4. V .. 

63 68.00 18. 50 2.44 n. d. trace 0.71 4.28 4.80 1.40 100. 13 

B4. V 

64· 66.00 17.30 2.31 n. d. 0.60 0. 71 2.22 5.17. 6. 20 100.61 

B4. V I I 
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TRACHYTE-Continued. 

No. Locality. Analyst. Reference. 
I 

Rock name. Remarks. 

Vomero, G. Freda. C. de Stefani, Piperno (trachyte). 
;Nar,les, Pet. Mt. Ergh., CLVI, 
.rta y. p. 162, 1907 .. 

45 

Vomero, G. Freda. C. de Stefani, Piperno (trachyte). 
Naples, Pet. Mt. Ergh., CLVI, 
Italy. p. 162, 1907. 

4(i 

St. Elmo, G. Freda. G. Freda, Trachyte. In\y. T., p. 399. 
Narles, . Rend. Ac. Nap., III, ' Ita y. 1889. 

47 

St. Elmo, L. dell'Erba. L. dell'Erba, Sanidinite In W. T., p. 399. 
Naples, Rend. Ac. Sc. Nap., IV (2), (trachyte). 
Italy. p. 6, 1890. 

48 

Monte Santo, G. Freda. G. Freda, Trachyte. In W. T., p. 399. 
Narles. Rend. Ac. Sc. Nap., III, 
Ita y. 1889. 

Monte Santo, G. Freda. G. Freda, Trachyte. In W. T., p. 399. 
Nafles, Rend. Ac. Sc. Nap., III, 
Ita y. 1889: 

50 

:Monte Santo, H. J. Johnston- H. J. Johnston-Lavis, Trachyte. In W. T., p. 251. 
~a\)les, Lavis. G. Mag. (III), VI, 
.lta y. p. 77, 1889 . 

51 

Piazzo Amedeo, G. Freda. C. de Stefani, Piperno (trachyte). 
Naples, Pet. Mt. Ergh., CLVI, 
Italy. p. 162, 1907. 

52 

H.ione A medeo, . G. Freda. G. Freda, Trachyte. In W. T., p. 399 . 
Naties, Rend. Ac. Sc. Nap., III, 
Ita y. 1889. 

53 

IUone Amodeo, G. Freda. G. Freda, Trachyte. In W. T., p. 399. 
Naples, Rend. Ac. Sc. Nap., III, 
Itn.ly. 1889. 

Monte Rotaro, F. Angel. F. Angel, Trachyte Cf. No. 26,· 
Ischia, N.J. B. B., XXX, pitchstone. !.5.1.3. 
near Naples, Italy. p. 457, 1910. 

55 

Concola, E. Manasse. C. de Stefani, Trachyte. Lapilli. 
Fonclo Riccio, Pet. Mt. Ergh., CLVI, 
Phlegrean Fields, Italy. p. 162, 1907: 

56 

Punta di H.icciola,. A. Lagorio. A. Lagorio, Trachyte In W. T., p. 399. 
Procida Island, '1'. M.P. M., VIII, obsidian. 
Bay of.N aples, Italy. p. 475, 1887. 

57 

Grotta dei Pnlizzi, Heidepriem. A. Bergent, Olivine In W. T., p. 401 
Vulcn.no, Abh. Bay. Ak. W., XX, trachyte. 
Aeolian Islands. p. 166, 1899. 

58 

Onpo Rosso, S. Bertolio. S. Bertolio, Trachyte. In W. T., p. 401 
San Pietro, B. C.,G. It., XXV, 
Sardinia. p. 418, 1894. 

59 

Ac~ u.n Fredda, S. Bertolio. S. Bertolio, Trachyte. In W. T., p. 401 
Stltqua, B. Soc. G. Fr. (3), XXIII, 
Sardinia .. p. 454, 1895. 

60 

At~ara River, D. Beljankin. L. Lessing, Albitite. 
ij ni Tagilsk, Perm, Vh. Rus. M. Ges., XLIII, 

Russia. p. 562, 1905. 

(il 

Golabara lUver, A. B. Griffiths. A. B. Griffiths, Trachyte. In W. T., p. 401. 
Serbia. Q. J. G. S., XLII, 

62 

p. 566, 1886. 

Hagia Paraskevi, L. de Launay. L. de Launay, Rhyolitic Not in W. T. 
Mytilene,. Ann. d. Mines (9), XIII, trachyte. 
Aegean Sea. p. 187, 1898. 

63 

Pyr~·ha, L. de Launay, L. de Launay, Obsidian. Not in W. T. 
Mytilene, Ann. d. Mines (9), XIII, 
Aerrean Sea. . 187 1898 . 

64 

p 
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TRACHYTE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

----------------------
65 70.27 10.59 2.34 0.09 0.51 2.94 1.79 1.70 5. 70 4.01 0.04 0.01 100.00 

B3. IV 

66 64.70 14.19 3.38 0.35 3.03 5.49 4. 38 1.89 2.57 0.02 100.00 

B3. IV I 

67 63.30 19.36 4.81 trace 2.22 4.41 3.77 1.92 0.03 0. 17 trace trace 100.00 

B4. V 

68 62.82 22.09 3.98 trace 1.23 3.58 3.37 2.00 0.75 0.18 trace 0.01 100.00 

B4. V 

69 65.5 20.0 5.0 Il. d. 2.6 0.7 0.4 7.0 0.8 trace 102.0 

D4. V 

70 60. 10 18.80 2.87 0.95 1.15 1.08 8.15 4.65 2.00 1.02 trace 101.77 

C?3. V? (100. 57) 

71 58.0 16.1 4.0 6.2 1.8 5.1 5.5 3.4 1.1 101.2 

C3. V 
I 

7 2 69~32 16.06 1.42 0.88 0.06 0.31 (6.01) 4.23 1.09 0.62 100.00 

C4. V I 

7 3 65.09 14.43 3.21 0.13 0.10 1.18 7.26 3.24 2.42 2.50 99.56 

B 3. IV 

74 64.38 17.13 5.62 0.28 0.03 0.61 4.59 6.49 1.63 0.56 DaO DODO 101.32 
SrO DODO 

j 

B 3. IV 

75 60. 73 18. 16 4.63 0.20 0.31 0. 10 4.88 6.21 1.~3 0.72 0.60 none 0.10 C02 trace 98.00 
Cl 0.03 
NiO trace 

D 2. v 

7 6 57.39 '16. 88 1.09 6.10 1.01 3.16 (6.71) (5.89) 0.11 0.49 1.11 0.05 NiO 0.04 100.00 

B 3. IV 

7 7 68.22 16.89 2.75 n. d. trace trace 5.30 4.47 0.95 98.58 

D 4. v 

78 65.97 18.11 trace 4.82 trace 0.98 10.17 trace 0.56 100.61 

D4. V 

79 55. 87 18.21 n. d. 8.01 0.46 4.54 3.36 5.75 2.28 2.61 101.09 

C4. V I 

80 70.34 10. 13 0.56 4.02 1.74 5.~8 5.01 2.06 2.14 101.18 2.525 

C3. V 

81 70:34 15.40 4.65 n. d. 0.55 trace 4.35 4.65 0.57 100.21 2.57 

D4. V 
t 

82 61.38 20.60 2. 57 n. d. 0.40 2.18 9.70 none 1.98 1.19 100.00 2.590 

D4. v I 
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TRACHYTE-Continued. 

I 

No. Locality. Amtlyst. Reference. Rock name. Remarks. 

65 Alf.t Va~ley, C. Schmidt. H. Abich, Quartz Si02 includes 
. mema. G. Armen., II, trachyte. loss. 

p. 154, 1888. 3 decimals. 
Not in W. T. 

66 Achahik Basin, C. Schmidt. H. Abich, Tridymite SiO., includes 
Armeuia. G. Armen., II, trachyte. loss. 

p. 155, 1888. 3 decimals. 
Not in W. T. 

67 Samsar Volcano, 
I 

C. Schmidt. H. Abich, Obsidian. Si02 includes 
A.rmen.itt. ' G. Armen., II, loss. 

p. 156, 1888. 3 decimals. 
Not in W. T. 

68 Samsar Volcano, C. Schmidt. H. Abich, Trachyte. Si02 includes 
Armenia. I G. Armen., II, loss. 

p. 155, 1888. 3 'decimals. 
Not in W. T. 

69 Snn Miguel, S. Traverso. S. 'Traverso. Trachyte. In W. T., p. 401. 
Azores. Gior. Min., V, 

p. 197, 1894. 

70 C(?: des Hiches, Pisani. J. Chantard, Trachyte. Sum incorrect. 
'ap Verde, C. R., CXLIII, Also in 

Senegal. p. 921, 1906. 
I 

B. Soc. M. Fr., 
VII, p. 437, 
1907. 

71 Kadero, Schweig. G. Linck, Gauteite. 
Kordofan. N . .T. B. B., XVII, 

Q p. 423, 1903. 

72 Mount Ii'linders, H. I. Jensen. II. I. Jensen, Trachyte. Na.20 by 
. Queensland. • Pr. Linn. Soc. N. S. W., difference. 

XXXIV, p. 88, 1909. 

73 Little Liverpool Hauge, H: I. Jensen. H. I. Jensen, Soda 
Queensland. · Pr. Linn. Soc. N. S. W., trachyte. 

- XXXIV, p. 98, 1909. 

74 Dt~pp.ing Rock, H. I. Jensen. H. I. Jensen, Trachyte. 
andewar Mountains, Pr. Linn. Soc. N. S. W., 

New South Wales. XXXII, p. 903, 1908. 

75 Benun Buckle, H. I. .Jensen. H. I. Jensen, Trachyte. 
\Varrumbungle Mountains, Pr. Linn. Soc. N. S. W., 
New South Wales. XXXII, p. 617, 1907. 

76 Pinnacle Road, H. I. .Jensen. Sussmilch and Jensen, Phonolitic Alkalies by . 
Canobolas Mountains, < Pr. Linn. Soc. N. S. W., trachyte. difference. 
New South Wales.· XXXIV, p. 191, 1909. 

77 Mounts Adam and Eve, .J. Dennant. J. Dennant, Trachyte. 
Brit Brit, Pr. R. Soc. Viet., XIV, 
Victoria. p. 11, 1901. . 

78 Camels Hump, Newberry. J. W. Gregory, Solvsbergite. 
Mount M~tcedon, Pr. It. Soc. Viet., XIV, 
Victoria. p. 201, 1902. 

7.!) H.egtttta Point, White. Macleod and vVhite, Solvsbergite. :M;nO high. 
Port Cygnet, Pr. R. Soc. Tasm. (1899), Of. No .. 9, 

' 'l'nsrnania .. p. 25, 1900. 1.5.2.2. 
Not in W. T. 

80 Tawheterangi, W. A. McLeod. W. A. McLeod, Trachyte. In W. T., p. 401. 
]fauraki, Tr. N. Z. Inst., XXXI, 
New Zealand. .. p. 49q, 1899. 

81 Cass Peak 
Banks Peninsula, 

I Students. H.. Speight, 
Tr. N. Z. lust., XL, 

Trachyte. 

Now Zeahtnd. p. 180, 1908. 

82 ]~yttleton Grater, Survey laboratory. H. Filhol, III, Soda trachyte. Border of dike. 
New Zealand. p. 115, 1885. InW.T.,p.401. 
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TRACHYTE-Continued. 

No. Si02 Al20a. Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
--------------------------

8 3 60. 69 17. 75 3. 83 n. d. 1.43 1. 20 13. 10 trace 0.79 1. 21 100.00 

D 4. v 

4 52.18 20.00 5.00 n. d. 1.03 1.92 14.57 2.30 n. d. 100.00 

4. v I 
8 

D 

8 5 66.03 20.52 3.24 n. d. n. d. 1.32 2.43 2.47 4.24 \ 100.25 

c 4. v 

8 6 64. 71 18.40 3.72 n. d. trace 1.83 5.01 4.20 2.26 100.131 
'\ 

c 4. v -

7 63. 56 15. 32 4. 29 2.85 0.21 1. 90 6.48 2.09 1. 21 0.40 

I 

98.31 
(100. 83) 

3. v 
\ 

8 

c 

KERATOPHYRE. 

1 73.00 15.61 n. d. 1. 95 n. d. 0.79 4.95 0.88 1. 06. so3 0. 76 99.00 2.63 

D 4. v 

2 71.24 12. 20 1. 71 5.44 0. 13 0.98 4.29 1. 86 0. 81 0.97 99.63 

B 3. IV 

3 59. 36 26.85 0. 16 
I 

1. 85 5. 57 4.07 n. d. 99. 82 

D 4. v 

4 62.00 14. 80 6.95 n. d. 0.92 3. 65 2. 9'6 0.95 5. 60 97. 83 
- I 

D 4. v. 

5 79.36 11.54 0.63 n. d. n. d. 0.50 6. 20 0.51 0.95 1.35 s trace 1fll. 04 2.620 

C4. V 

6 76.05 '14. 75 1.55 n. d. 0.95 0.07 0. 39 3. 26 2.65 trace s trace 99.67 2. 702 

C4. V 
. 

7 75. 60 13.46 3. 14 n. d. 0.61 0.25 0.79 2. 71 2.75 99.31 2.638 

C4. V 

8 72.83 14.92 2.28 n. d. 0.32 2.07 2.87 1.46 2.00 C02 1. 23 100.27 2.676 

C4. V 

9 72.38 13. 63 2.83 n. d. trace 1.10 3.64 1. 37 l. 87 1. 69 C02 1. 23 99.74 2. 651 s trace 
C4. V 

10 71.00 17.49 2.55 n. d. 0.87 0.25 1.45 3.30 2.96 trace C02 0.15 100.02 2. 684 .. 
C4. V 

11 70. 10 18.93 2. 62 n. d. 0.41 0.38 2.75 1.93- 2.70 trace 0.35 100. 17 2.662 

C4. V 

12 65. 53 22. 75 l. 79 n. d. 0.18 0.26 0.74 3.16. 3.51 97.92 2. 711 

D4. V 

13 64.04 20.98 3. 15 n. d. 1. 17 0.39 0.43 5.22 3.94 trace 0.38 99.70 2.670 

C4. V 

14 63.05 25. 14 1. 23 n. d. 0.36 0.68 5. 79 1. 81 2.30 100. 36 2.638 

C4. V 
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TRACHYTE-Contfiiued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

--· ... --· -- -- -

83 Lyttlet~n Crater, Survey laboratory. II. Filhol, III, Soda trachyte. Center of dike. 
New Zealand. p. 115, 1885. In W. T., p. 401. 

: 
84 Lyttleton Crater, Survey laboratory. II .. Filhol, III, Soda trachyte. Center of dike. 

New Zealand. p. 116, 1885. In W. T., p. 401. 

85 1\fatofao, IIobein. M. Weber, Phonolitic 
Tutuila Island, Abh. Bay. Ak. 'V:, XXIV, trachyte. 
Samoa .. p. 296, 1909. 

86 Pola Island, Hobein. M. 'Veber, Trachyte. 
Vatia, Tutuila Island, Abh. Bay. Ak. \V., XXIV, 
Samoa. p. 300, 1909. 

87 Mount Lyall, P. Marshall. P.. Marshall, Trachyte. 
Campbell Island. Subant. lslds., II, 

'· 
p. 692, 1909. 

KERATOPHYRE. 

1 Baraboo, C. F. Austin. · S. Weidman·, Quartz InW. T., p.393. 
Wisconsin. B. Un. \Vise., Sci. Ser., I, keratophyre. 

p. 47, 1895. 

2 Baraboo Bluffs, W. Daniels. S. Weidman, Quartz In W. T., p. 219. 
Wisconsin. B. Un. \Vise., I, keratophyre. 

p. 47, 1895. 

3 Cerro de Cacheuta, Not stated. 0. Stieglitz, Keratophyre. 1\fany other 
Argentina. T. M.P. M., XXX, analyses in 

p. 357, 1911. pfee~·, all 
1n enor. 

4 Grand Evo, Lindemann. E. Mathieu, Keratophyre. 
Belgium. B. Soc. Belg. G., XVII, 

p. 552, 1903. 

5 Kupferberg, Bomer. 0. Miig~, Keratophyre. In W. T., p. 3~3. 
Wipperfurth, N.J. . B., VIII, 
Westphalia. p. 606, 1893. 

6 Schameder, Bomer. 0. Miigge, Keratophyre tuff. In W. T., p. 393. 
\Vestphalia. N.J. B. B., VIII, 

p. 667, 1893. 

7 Steimel, Bomer. 0. Miigge, Keratophyre tuff. In W. T., p. 395. 
Westphalia. N.J. B. B'.,. VIII, 

p. 657, 1893. 

8 Eichn.cker, Bomer. 0. Miig13, Keratophyre tuff. In W. T., p. 395. 
near B'ofolpe, N.J. . B., VIII, 
Westphalia. p. 691, 1893. 

9 Wiebelsaal, Bomer. 0. Miigge, Keratophyre tuff. In W. T., p. 395. 
Westphalia. N.J. B. B., VIII, 

p. 616, 1893. 

10 Krome I, Bomer. 0. Miigge, Keratophyre tuff. In W. T., p. 395. 
near Schameder, N. J· . .13. B., VIII, 
Westphalia. p. 668, 1893. 

11 Steimel, Bomer. 0. Miigge, · Keratophyre tuff. In W. T., p. 395. 
'\Vestphalia. N.J. B. B., VIII, 

p. 651, 1893. 

12 Zi.ischen, Bomer. 0. Miigge, Keratophyre tuff. In W. T., p. 395. 
\Vestphalia. N.J. B. B., VIII, 

p. 676, 1893. 

13 Steimel, Bomer. 0. ~1i.ig13, Keratophyre tuff. In W. T., p. 395. 
\Vestphalia. N.J. . B., VIII, 

p. 651, 1893. 

14 Kupferberg, Bomer. 0. Miigge, Kerat<?phyre. In W. T., p. 395. 
Wipperfurth, N.J. B. B., VIII, 
\Vestphalia. 1>. 606, 1893. 
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KERATOPHYRE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--- -------------------.---- ------
15 54.38 32.70 1. 86 n. d. 0. 20 0.35 1.30 5.40 4.22 100.41 2. 742 

I 

C4. V 

16 49.38· 22.31 3.60 10.96 3.35 trace 4.16 0.59 4.50 0. 83 s 0.14 99.82 2. 740 

C4. V 

17 78.17 15.29 1.03 n. d. 0.4?· .n. d. 0.43 2.61 1.33 99.34 

C4. V 

18 77.31 10.31 3. 18 n. d. 0.88 0.43 6.31 0.89 1.08 100.39 

B4. V 

19 76.51 12.92 0.58 n. d. 0.33 n. d. 2.93 6. 51 0.72 100.50 

A4. V 

I 

20 75.99 .14.22 0.92 n.d. 0.54 n. d. 2.62 4.91 1. 58 100. 78 

B4. V 

21 66.43 18.07 1.57 n. d. 0.48 (}.36 1. 06 11.45 0.56 99.98 

C4. V 

22 66.09 18.85 0.91 n. d. 1.53 1.09 10.84 0.48 1. 17 0.23 101. 19 

B3. IV 

23 76.23 15. 11 0.12 0.60 5.38 1.90 1. 17 100.41 

C4. V 

24 74.92 13.21 0.87 n. d. 0. 71 0.40 4.92 0.66 3.57 99.26 

C4. V 

25 74. 27 13.59 2.03 n. d. 1.32 0.73 4. 66 0.81 1.42 98. 83 

D4. V 

26 74.09 12.48 2.15 n. d. 1. 08 0.60 5.01 1.52 2.42 99.35 

C4. V 

27 72.34. 14.07 2.92 n. d. 1.27 0.41 6.28 1.13 1.41 99. 83 

C4. V 

28 71.39 10.20 6.52 n. d. 0.91 0.61 5.28 2.21 1.94 99.07 

D4. V 

29 70. 50 15. 90 1.03 n. d. 1.42 1.57 4.90 . 2.70 1. 21 99. 23 

D4. V 

30 81. 29 11. 59 0.39 n. d. 0.26 0.15 0.28 99. 83 

C4. V 

31 70.78 16.21 3.06 n. d. trace 1.26 6.31 0.84 0.87 0.21 99.54 

C4. V 

·32 69. 81 16.02 3.31 n. d. 0.36 0.'97 6. 71 0.93 0.74 0.25 99. 10 

I C4. V 

·-· 
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KERATOPHYRE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 
--.-----

I 

15 Siesel, Bomer. .o. Mug~, Quartz Altered. 
near PaE:.el, N.J. . B., VIII, keratophyre. In W. T., p. 395. 
Westphalia. p. 622, 1893. 

1G Ku~ferberg, Bomer. o. Mug~, . · Keratophyre. Altered. 
v\ ipperfurth, N.J. . B., VIH, In W. T., p. 395. 
Westphalia. p. 606, 1893. 

17 F.lec:kberg, 
Thuringia. 

A. Johns~n. A. Johnsen, 
N.J. B. B., XXVII, 

Keratophyre tuff. 

p. 387, 1909. 

A. Johnsen. A. Johnsen, 
I 

Keratophyre. 18 Lindig, 
Thuringia. N.J. B. B., XXVII, 

I 
p. 369, 1909. 

19 Masserthal, Partheil A. Johnsen, XXVII, Quartz 
'fhwingia. and Johnsen. p. 359, 1909. keratophyre. 

20 .Tarrrlsc hirm, Johnsen and A. Johnsen, Keratophyre tuff. 
Thuringia. Partheil. N.J. B., XXVII, 

p. 376, 1909. 

21 Olzer Stieg, A. Johnsen. A. Johnsen, Keratophyre tuff. 
Thuringia. N.J. B. B., XXVII, 

p. 385, 1909. 

22 Koswit)sky Kamen, 
Ural Mountains. 

L. Duparc. Duparc and Pearce, 
Oural Nord, I,· . 

Albitite. 

p. 169, 1902. 
' / 

23 Ai Danil, A. Lagorio. A. Lagorio, Keratophyre. In W. T., p. 395. 
Crimea. Cong. G. Int., VII, Guide 

XXXIII, p. 27, 1897. 

2•1 Monastery of St. George, A. Lagorio. -A. Lagorlo, ·Keratophyre. In W. T., p.S95. 
Crimea. Cong. G. Int., VII, Guide 

XXXIII, p. 27 I 1897. 

25 Monastery of St. George. A. Lagorio. A. Lagorio, Keratophyre. In W. T., p. 395. 
Crimea. Cong: G. Int., VII, Guide 

XXXIII, p. 27, 1897. 

2G Monastery of St. George, A. Lagorio. A. Lagorio, Keratophyre. In W. T., p. 131. 
Cnmea. .Cong. G., Int., VII, Guide 

XXXIII, p. 27 I 1897. 

27 Monastery of St. George, A. Lagorio. A. Lagorio, Keratophyre. In W. T., p.157. 
Crimea. Gong. G. Int., VII, Guide 

XXXIII, p. 27, 1897. 

28 Seru.goz, A. Lagorio. A. Lagorio, · Taurite In W. T., p. ::S95. 
near Ouraga, - Cong. G. Int., VII, Guide (keratophyre). 
Crimea. XXXIII, p. 27, 1897. 

29 Cape Parthenit, A. Lagorlo. A. Lagorio, Keratophyre. In \V. T., p. 395. 
Ul'imea. Corig. G. Int., VII, Guide 

XXXIII, p. 27 I 1897. 

30 Debn.ron., E. Manasse. E. Manasse, Keratophyre. Altered. 
Eritrea. Stud. Pet. Erit., 

p.llO, 1909. 

31 Shuang-1\fiao, 0. Mann. 0. Fle.lschmann, Quartz keratophyre. 
Chi-li, In. Diss. Leip., 
Chi:1a. p. 21, 1903. 

32 Lo-tho-liang, 0. Mann. 0. Fleischmann, Quartz keratophyre. 
Chi-li, In. Diss. Leip., 
Cili.tHI.. p. 21, 1903. 
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MONZONITE. 

No. SiO, I AI,O, Fe,o,,l· FeO MgO I CaO Na20 K,O ,H,O+ H,0-1 TiO, P20s MnO Inclusive. Sum. Sp.gr.l 

1 37.32 19.30 n. d. 16. 10 10. 81 1.. 47 0.33 8.55 3.01 0.14 0. 87 0.19 0.10 C02 trace 98. 75 s 0.56 
cu trace 

B3. V 

2 57. 11 17.00 12.48 11. d. 1. 78 3.99 3.96 2.59 1.59 100.50 

B4. V 

3 49. 25 16.97 15.21 11. cl. 3.00 7. 17 4. 91 2.01 0.30 1. 41 0.76 C02 trace 100.99 
(Ca) (Ca) (Ca) 

D3. V 

4 50. 35 15. 76 2. 32 7.30 7.40 10. 12 -2. 75 3. 89 0.45 0.30 0.39 0.35 101.. 38 

C2. IV 

5 148.75 20.10 I 1.70 6. 50 8. 42 3. 12 2.181 5. 71 1.45 I 0.06

1 

C02 1. 30 100.45 

B3. IV I I 
DIORITE. 

1 46.09 17. 89 14. 22 11. d. 5. 04 10.30 3. 82 1. 10 0. 261 3.45 0.05 0.28 s 0.47 102.87 

D 3. v 

2 52.47 25. 54 6. 31 n. d. 2.31 6. 62 3. 23 0.54 1.. 28 1.. 16 99.46 2.870 

D 4. v 

3 49. 80 12. 89 18. 19 0. 10 2. 85 5. 87 4.58 0.24 2. 16 1. 82 0.58 1.. 08 BaO 0.28 99.94 2.91 

B 3. IV 

4 46. 75 17. 61 16.79 n. c1. 5. 12 9. 46 2. 56 0.55 0.92 0.25 100.01 
0 

B 4. v 

5 42.44 25.51 19. 20 n. d. 0.21 0.37 0. 56 0.49 10.92 0. 29 99.99 

B 4. v 

46. 65 16. 29 11. d. 10.54 8. 13 13.22 2.78 trace 1. 56 1. 03 trace co 0.57 100.77 s trace 6 
·' 

B 3. IV 

7 62.41 13.91 9. 87 n. d. 2. 22 3. 15 3.34 3.19 2. 57 100.66 

B 4. v 

8 58.44 17.06 1.36 5.06 2.96 5.82 3.40 2.84 2. 12 0.38 0.15 1. 41 0.50 101.50 

c 3. v 

9 58.67 14.89 7.56 11. cl. 1. 79 5.68 7.69 2.69 0.57 1. 00 100.54 

c '4. v 

1 0 48.49 18.99 9.59 1.00 5.05 10.78 3.47 1.42 0.55 0.10 99.44 

B 3. IV 

1 1 67. 97 15.16 1..14 3.48 1. 80 3.57 4.48 1.34 1. 79 0.74 trace Cl 
s 

0.04 
o. 03 

101. 54 2.663 
SrO trace 

D ·2. v 

2 63.00 16.43 1.. 06 3.40 2.38 4.09 3. 89 3.66 2. 73 0.89 0. 19 0.05 s 0.06 101.83 2. 671 
SrO trace 1 

D 2. v 

3 62.63 16.89 2.58 2.60 3.57 6.33 3.39 1.58 0.61 0.82 0.25 Is 0.06 101.26 2.751 

2. IV 

'1 

c 

4 59.66 18.45 2. 17 3.30 1.84 4.70 5.21 2. 70 2.33 0.53 0.34 trace Is 0.04 101. ·29 2.696 

2. IV 

1 
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MONZONITE. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

1 Le :J:toi Mine, M. F. Connor. R. W. Brock, Monzonite. Alt'=lred. 
Trail Greek District, pers. com. 
British Columbia. 

2 Farsund, C. F. Kolderup. C. F. Kolderup, Quartz monzonite. In W. T., p. 391. 
Norway. Berg. Mus. Aarb., 

I No. 5, p. 124, 1896. 

3 D:ignaes, Damm and W. C. ~rogger, Olivine Cf. Eg. Kg., II, 
G.-an, Schmelck. Q. J. G. S., L, monzonite. p. 49, 18H5. 
Norway. p. 19, 1894. In W. T., p. 391. 

4. Smal.ingen, L. Schmelck. W. C. Brog1er, Olivine In W. T., p. 317. 
}'a.hlun, Eg. Kg., I, monzonite. 
Sweden. p. 46, 1895. 

5 Monte Somma, Pisani. A. Lacroix, Monzonite. 
Italy. N. Arch. Mus., (4), IX, 

p. 150, 1907. 

-
DIORI'l'E. 

1 :II~_vne ]~ord, P. Schei. C. Bugge, Diorite porphyrite. 
.Jones, ound, Rep. 2d Fram ~xp., No. 22, 
Ellesmere La.nd. p. 37, 1910. 

2 Whitefish Ba.y, F. T. Shutt. A. C. Lawson, Diorite. In W. T., p. 409. 
Itniny Lake, Am. G., VII, 
Ontario. p. 161, 18!)1. 

3 Port Cold well, F. N. Sheller. A. P. Coleman, Diorite. Notin W. T. 
Ontario. Rep. Bur. Min. Ont., VII, (2), 

p. 148, 1898. 

4 North Garden, G. P. Merrill. G. P. Merrill, Diorite. Fresh. 
Albemarle County, Rocks and soils, Not in W. T. 
Virginia. p. 225, 1897. 

5 North Garden, G. P. Merrill. G. P. Merr.ill, Diorite. Weathered. 
Albemarle County, Rocks and soils, Not in W. '1'. 
Virginia. p. 225, 1897. 

G Summit of Mount St. Elias, E. Mattirolo. V. Novaresein FilippiandStellr., Diorite. In W. T., p. 409. 
Alaska. Sped.DucaAbruz. aMt. St. E., 

p. (5), 1897. 

7 Santa Anita Canyon, A. J\L Strong. Arnold and Strong, Diorite gneiss. 
San Gabriel Mountains, B. G. S. A., XVI, 
California. p. 201, 1905. 

8 Bodega l")eninsula, V. 0. Osmont. V. C. Osmont, Diorite. 
J\{arin County, Un. Cal. B. Dep. G., IV, 
California. p. 47, 1904. 

9 Washoe County, 
Nevada. 

J. W. Phillips. W. C. Day, , 
U. S. G. S. A. R. 18, V, 

Diorite. In W. T., p. 409. 

p. 969, 1897. 

10 San Jose, G. I. Finlay. G. I. Finlay, Diorite. 
~l.'amaulipas, An. N.Y. Ac. Sci., XIV, 
Mexico. p. 268, 1904. 

11 Cuesta de la Yareta, P. Jannasch. F. Tannhauser, Diorite 
Argeptina. N.J. B. B., XXII, porphyrite. 

p. 610, 1906. 

12 Corral Negro, P. Jannasch. F. Tannhiiuser, Diorite 
Jujuy, N.J. B. B., XXII, porphyrite. 
Argon tina·. p. 611, 1906. 

13 Caldera, llethwisch. F. Tannhauser, Diorite 
H.ioja, N. J·. B. B., XXII, porphyrite. 
Argentina. p. 612, 1906. 

14 Cuesta de la Cienega, P. J annasc:O.. F. Tannhauser, Diorite 
San Juan, N.J. B. B., XXII, porphyrite. 
Argentina. p. 613, 1906. 
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DIORITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--------------------

15 60. 13 17.49 2.89 3.35 5.30 3.72 4.42 3.02 1.04 101. 36 

C3. V 

16 58.44 21.43 6.88 0.31 3.66 4. 84 0.59 1.14 2.01 trace 0.23 trace COz 0.19 99. 88 
Cl 0.16 

B3.IV 

17 53.22 16. 84 n. d. 9. 27 6.48 8.53 3.54 1. 39 0.95 100.22 

B4. V 

18 51.78 19. 74 11.20 n. d. 4. 52 7.17 1. 76 0. 99 1.32 0.80 0.07 Cl 0.18 100.07 
FeSz 0.54 

B3. IV 

19 55.68 20.94 3. 72 3.09 4.75 5.07 2.49 1.74 2.63 0.16 Cl 0.03 100.30 

B3. IV 

20 54.09 16.72 n. d. 9.38 5.58 8.35 1.23 0.97 2.58 0.39 0.52 Cl 0.05 99.86 

B3.IV 

21 47.1 18.1 3.0 8.5 7.3 6.6 2.4 2.8 3.6 0.4 0.1 99.9 

C2. IV 

22 50.16 14.00 14.04 n. d. 7.62 9.60 3.97 n. d. 0.39 99.78 
(99. 69) 

C4. V 

23 49.55 12.72 5.28 9.57 4.45 7.37 3.15 trace 3.31 trace COz 4. 75 100. 15 

C3. V 

24 48.50 14. 15 7.15 8.26 6.65 10. 77 1.97 0.12 3.10 0.33 C02 trace 101.10 
FeSz 0.10 

C3. V 

25 48.40 14.30 16.20 n. d. 6.94 11.09 1.55 0.06 3.25 trace C02 trace 103.40 s 1. 61 

D4. V 

26. 56. 1 19.8 5.4 4. 1 1.3 7.5 2.9 2.'4 0.9 100.4 
' 

B3.IV 
I 

1. 03 : 0. 31 27 61.10 15.60 trace 5.38 4.52 4.32 2.90 4. 12 2.00 101.28 

D3. V 

28 51.80 22.70 1.74 5.45 5.01 7. 12 2.58 2.07 0. 87 99.34 

C3. V 

29 49.70 22. 10 3.17 5.95 4.97 9.31 2.32 1. 75 0.75 100.02 

B3. IV I 

' 
30 48.10 20.10 3.71 6.45 7.61 9.45 2.10 2.50 1.20 101.27 

D3. V 

31 48.'80 20.50 4.20 6.35 8. 65 8. 15 1. 52. 1.40 "1. 00 100.57 

B3. IV 

32 46.40 21.90 3. 87 .. 5. 80 3 .. 97 7.96 4. 81 3 . .84 1. 08 99.63 

B3. IV 

33 . 64.02 20.45 2.85 n. d. 1.28 4: 51 3.34 3.54 n. d. 99.99 

C4. V 

34 55.72 21.35 n. d. 8.81 0.63 5. 10 5. 71 1.23 0.46 0.57 0.36 99.94 

B3. IV 
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DIORITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

' 
15 Rio Colorado, R. MUller. A. Stelzner, Andendiorite. In W. T., p. 409. 

Juncal Valley, Btr. G. Argent., I, 
Argentina. p. 212, 1885. 

16 Nether ley H.othes, W. Mackie. W. Mackie, Diorite. Border of boss. 
:Morayshire, Tr. G". Soc. Edin., VIII, 
Scotland. p. 55, 1901. 

17 Netherley Rothes, W. Mackie. W. Mackie, Diorite. Near center 
1:[omyshire, Tr. G. Soc. Edin., VIII, of boss .. 
Scotland. p. 55, •1901. 

. 8 N etherley Rothes, W. Mackie. W. Mackie, Diorite. Center of boss . 
Moraysh.ire, Tr. G. Soc. Edin., VIII, 
Scotland. p. 55, 1901. 

L9 Glen L.iath, W. Mackie. W. Mackie, Diorite. 
:Momyshire, Tr. G. Soc. Edin., VIII, 
Scotland. p. 55, 1901. 

0 Dandaleith, W. Mackie. W. Mackie, Diorite. 
:Morays hire, Tr. G. Soc. Edin., VIII, 
Scotland. p. 55, 1901. 

2 

1 Swinrru:ds Ifill, J. H. Playe.r. C. Callaway, · Diorite. In W. T., p .. 269. 
1\fa vern, Q. J. G. S., XLIX, 
England. p. 420, 1893. 

2 

2 IG.lliney, S. Templeton. J.P. O'Reilly, Epidiorite. Notin W. T. 
County Dublin, Pr. R. Iv. Ac. (3), VI, 
Ireland. p. 22, 1900. 

2 

3 Rev in, C. Klement. C. Klement, Diorite. In W. T., p. 409. 
li'aux Valley, Ref., N.J., I, 
Belgium. p. 71, 1890. 

2 

•1 Notre Dame de Meuse, C. Klement. C. IGement, Diorite. In W. T., p. 409. 
Belgium. Ref., N.J., I, 

p. 71, 1890. 

2 

0 

C. Klement. C. IGement, 5 Betweeu Mairus and Laifour, Diorite. In W. T., p. 409. 
Belgium. Ref., N.J., I, 

p. 71, 1890. 

2 

6 Semaphore, Not stated. J. de Lap).arent, Diorite. 
St. Quay, B. Soc. f. Fr., XXXIII, 
Brittany. p. 265, 1910. 

2 

7 Coume de Nero, Pisani. A. de Romeu, Mlcrodiori.te. 
Vallee du Lys, B. Soc. 1{. Fr., XXX, 
Pyrenees. p. 147, 1907. 

2 

8 Vallee do Valbonne, Pisani.. A. Lacroix, Diorite. Inclusion in 
Pyrenees. B. Sv. Ct. 'G. Fr., XI, granite. 

No. 71, p. 31, 1900. Notin W. T. 

2 

9 Vallee de Valbonne, Pisani. A . .Lacroix, . Diorite. In W. T., p. 291. 
Pyrenees. B. Sv. Ct. G. Fr., XI, 

No. 71, p. 31, 1900. 

2 

0 Vallee de Valbonne, Pisani. A. Lacroix,. Diorite. In W. T., p. 287. 
Pyrenees. . B. Sv. Ct. G. Fr., XI, 

No. 71, p. 31, 1900. 

3 

1 Vallee de Valbonno, Pisani. A. Lacroix, Diorite. In W. T.,:P· 287. 
~yrenees .. B. Sv. Ct. G. Fr., XI, 

. No. 71, p. 31, 1900. 

3 

2 Ullornas, G. Forsberg. W. C. Bragger, Syenite diorite. In W. T., p. 301. 
Norway. Z. K., XVI, 

' 
p. 49, 1910. 

3 

3 Kockenhus, I... Ramberg. A. Hennig, Ban~~te. Not in W. T. 
Kullen, Lund. Un. Aars., XXXIV 
Sweden. (2), No. 6, p. 4~, 1898. 

3 

4 Kortfors, H. Santesson. H. Backstrom, Diorite. Kugel in 
Orebro, G. F. F., XVI, gmnite. 

3 

Sweden. p. 108, 1894. In W. T., p. 409. 
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DIORITE-Continued.' 

No. Si02 AI,O, ~e,O, I FeO MgO CaO Na20 K20 H 20+ H 20- Ti02 P;os MnO Inclusive. Sum. Sp.gr. 

------

35 53.77 20.86 n. d. 5.93 2.76 5.04 5.01 2.87 1. 86. 1.21 99.31 
I 

03. v 

36 54.59 21.26 2.76 3.41 1. 61 4.84 6.36 4.96 1.32 101. 11 

C3. V 

37 65. 73 17. 85 0.93 3.88 l. 59 2. 81 4.06 3. 83 0.79 101.47 

03. v 

3 8 64. 76· 17.06 1. 06 3.63 2.99 2. 74 3.67 3. 60 1. 74 101. 25 

03. v 

3 9 62.4 20.4 3.9 1.8 2.3 3. 1 3.2 1.7 0. 8 99.6 

03. v 

4 o. 56.68 18.00 4.46 4. 60 2. ~2. 5.30 4.91 2. 81 0.70 0.65 trace s trace 101. 03 

B 3. IV 

4 1 47. 10 20.40 3.47 . 7. 86 5:62 9.41 2. 74 1.37 1.68 0.36 0.29 trace s 0.05 100.35 

0 2. IV 

4 2 46. 72 26.33 1. 34 3.52 3.83 14.00 3.04 0.51 1.02 trace trace s 0.11 100.42 2.884 

0 3. v 

4 3 62. 83 18.66 1.05 4.44 2.37 3.65 3.60 1. 28 2.69 100. 57 

B 3. IV 

4 4 55.43 20.02 2. 73 5.06 6.58 3.59 2.98 1. 86 1. 65 0.76 100.66 

B 3. IV 
0 

4 5 48.95 19.48 10.37 1.26 5. 7l 6. 18 4.06 2.00 1.36 0.58 99.95 

B 3. IV 

4 6 45.06 23.45 1. 38 3.82 10. 34 9.45 3. 26 0. 73 1. 23 0.30 99.02 

0 3. v 

4 7 55.40 16. 80 9.25 n. d. 5. 19 7. 60 3.60 1. 39. 1. 25 100.48 

B 4. v 

4 8 46.95 20. 35 9.65 n. d. 4.60 12.07 3.38 1.02 1.00 99.02 

4. v 
I I 

0 

4 9 42.44 21.05 4.67 8. 61 3.17 15.90 2. 84 l. 21 1. 09 100.98 

0 3. v 

5 0 66.75 15.90 3.73 1.84 1.23 3.11 3.38 1. 98 1. 22 99. 14 

' B 3. IV 

5 1 51.80 19.05 11.86 1.52 3.53 8. 10 3. 23 0.99 9· 17 101. 15 

B 3. IV 

5 2 57.48 16. 82 8.49 n. d. 4.64 5.45 2.63 4.57 0.25 100.33 

B 4. v 

5 3 56. 77 20.02 6.40 n. d. 3. 70 5. 40 4.01 3.94 0. 13 100.36 

0 4. v 
I -

5 4 68. 19 20.43 0.50 4. 25 6. 83 0. 89 n. d. 101.09 

D 4. v 
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DIORITE-Continued. 

No. Locality. Analyst. 
1 

Reference. I Rock name. Remarks. 

0 

35 Sliitmossa, H. Backstrom. H. Biickstrom, Diorite. Kugel in 
Sweden. G. F. F., IX, granite. 

p. 360, 1887. In :W. T., p. 409. 

36 Wirvik, B. Frosterus. B. Frosterus, Diorite. Kugel in 
Finland. T. M.P. M., XIII, granite. 

p. 188, 1892. In vV. '1'., p. 409. 

37 Lippenhof, Alibegoff. G. H. Williams, Diorite. In W. T., p. 409. 
near Tryberg, N.J. B. B., II, 
Schwnrzwnld. p. 624, 1883. 

38 Lipponhof, Gattermann. G. H. Williams, Diorite. In W. T., p. 223. 
near Tryborg, N.J. B. B., II, 
Schwarzwald. p. 624, 1883. 

39 Fuchs borg, W. Herz. L. Milch, Diorite. 
Riesongobirge. N:J. B. B., XV, 

p. 184, 1902. 

40 So*ot, C. v. John. H'inter1echner and v. John, Diorite. 
. !.lisongobirge, Jb. G. R.-A. Wien, LIX, 
Bohemia. p. 149, 1909. 

' 
41 Deutsch-Branitz, C. v. John. ''·John and Suess, Diorite. 

Bri.inn, Jb. G. R.-A. "\Vien, LVIII 
l\{oravia. (1), p. 249, 1908. 

42 Sonftonborg, J. Morozewicz. J. Morozewicz, Diorite. 
Lower Austria. Ref. N.J., 1903, II, 

p. 367. 

43 ~erattonscbarte, J. A. Ippen. J. A. Ippen~ Diorite. Methods poor. 
Schladminger Tauern, l\ft. Nw. Ver. Steierm., 
Styria. p. 131, 1901. 

44 Prointhale HUtto, J. A. Ippen. J. A. Ippen, Diorite. Methods poor. 
Schladminger Tauern, Mt. Nw. Ver. Steierm., 
Styr.ia. p. 131, 1901. 

I 

45 Trattenscharte, .T. A. Ippen. J. A. I~pen, · Diorite. Methods poor. 
. Schlndminger Tauern, Mt. w. Ver. Steierm., 

Styria. p. 131, 1901. 

4G' Kaltenbach Hi.itte, J. A. Ippen. J. A. Ippen, Diorite. Schliere. 
Schladminger Tauern, Mt. Nw. Ver. Steierm., Methods poor. 
Styria. p. 131, 1901. 

47 K.isowa, C. v. John. C. v. John, Diorite. In W. T., p. 409. 
Schemnitz, Jb. G. R.-A. Wien, 
Hungary. XXXVIII, p. 350, 1888. 

48 Jablanica, C. v. John. C. v. John, Diorite. In W. T., p. 411. 
llerzegow.ina. Jb. G. R.-A: \Vien, 

XXXVIII, p. 349, 1888. 

49 Mal Inverno, C. ·Doelter. C. Doelter, Diorite. 
Monzoni, T. M. P. M., XXI, 
'l'yrol. p. 75, 1~02. 

50 Val Mo~a, C. Riva. C. Riva, Diorite. In W. T.,_p. 411 
near . ~dolo, At. Soc. It. Mil., XXA."VI, 
Lombardy. p. 141, 1896. 

51 ValM:o~, C. Riva. C. Riva. Diorite porphyrite. In W. T., p. 411 
near 7'dolo, Ref. N.J., II, 
Lombardy. p. 64, 1897. 

52 Passo di Campo, C. Riva. C. Riva, Diorite. In W. T., p. 411 
Lago d'Arno, At.· Soc. It. Mil., XXXVII, 
Lombardy. p. 84, 1897. , 

53 Lago d' Arno, C. Riva. C. Riva, Diorite. In W. T., p. 411 
Lombardy. At. Soc. It. Mil., x~xvrr, 

p. 84, 1897. 

54 Koswinsky Kamen, L. Duparc. Duparc and Pearce, Diorite. 
Ural Mountains. Oural Nord. I, 

p. 154, 1902. 
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DIORITE-Continued. 

. No. Si02 Al20 3 Fe20 3 FeO .MgO CaO Na20 K20 H20+ H20~~ Ti02 P205 Mnoj Inclusive . Sum. Sp.gr. 

--------------- I - - --
55 62.00 22.71 0. 85 .n. d. 0.21 7. 12 6~70 o:43 1.38 101.40 

D4. V 

56 60.42 23.38 0.52 n. d. 0.36 7.68 6.93 0.48 1.81 101.58 

D4. V 
\ 

57 56. 87 25.62 0.66 9.55 6. 18 0.81 1. 79 101.48 

D4. V 

58 56.65 25.5\J 0.57 n. d. 0.34 8.22 '6. 62 0.25 2.38 100.62 

D4. V 
I 

59 62.20 19.63 '1. ]3 5.93 1. 51 6.64 4.54 1.06 0.86 101. 50 

D3. V (100. 70) 

60 56.03 21.43 1. 48 1. 97 2.05 11.03 1.01 0.91 2.85 98.'76 

D3. V 

61 48.57 22.40 4. 69 3.49 3.95 13. 25 2.80 0.17. 0.98 100.30 

C3. V 

62 49. 50 19.61 2.38 6.66 5.28 10.75 4.99 2.35 0.64 102.20 

D3. V 

63 44.74 14. 29 2.84 7.49 11.48 13.70 1.'56 0.45 1. 99 '98.59 

D3. V 

64 46. 88 13. 84 0.20 9.20 12.63 13. 13 ].89 0.25 2.40 0.71 0.03 101. 16 

B3. IV 

65 60.56 17.00 1. ~8 3.22 2.55 2.96 2.72 4. 26 4.14 99.39 

C3. V 

66 57.69 17.38 1.15 7. 83 2.59 4.30 2.24 4.94 1.11 99.23 

C3. V 

67 47.32 14.96 5.09 9.88 6.44 9.50 3.15 n. d. 2.80 99.14 

B4. V 

68 47.25 12. 19 1. 11 9.83 6.76 11.74 "2. 20 0.07 7.85 99.00 

C3. V 

69 60.23 ·15.96 7.47 n. d. 2.64 8. 19 3.73 0.98 0.89 100.09 

B4. V 

70 64.4 15.5 1.1 .. 2. 5 2. 1 3.6 7.0 2.9 0.5 1.2 100.8 
(99,6) 

B3. IV 

71 53.06 18.41 9.12 n. d. 4.74 8.98 (~. 27) 0.37 100.00 

D4. V 

72 53.73 23.68 4. 11 1.94 3.65 3.05 3.34 4. 80 0.48 0.09 0.30 0.13 0.16 99.46 

C3. V 
I 

73 48.88 16.45 9.76 n. d. 7.16 11.90 2.95 0.44 1.88 0.60 100.02 

A4. IV 

74 63.77 16.30 7.49 n. d. 2.49 6.33 3.68 1.21 none 101.27 

C4. V 
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DIORITE-Continued. 

I 
No. i Locality. Analyst. Reference. Rock name. Remarks. 

--· 
55 Koswinsky Kamen, 

.. 
L. Duparc. Duparc and Pearce, Plagiaplite. 

Ural ~fountains. Oural Nord, I, -
p. 134, 1902. 

56 Koswinsky J\amen, 
Ural Mountains. 

L. Duparc. Duparc and J;>earce, 
Oural Nord, I, 

Diorite. aplite. 

p .. 134, 1902. 

57 Koswinsky Kamen. L. Duparc. Dtiparc and Pearce, 'Diorite aplite. Not fresh. 
Ural Mountains. Oural Nord, I, 

p. ~34, 1902. 

5S Koswinsky Kamen, L. Duparc. Duparc and Pearce, Plagiaplite. Not fresh. 
Ural Mountains. Oural Nord: I, 

p. 134, 1902. 

59 Gladkn.ia Sopka, Not stated. Duparc and Pearce, Gladkaite (quartz 
Wngran Basin, C. R., CXL, diorite). 
Uml Mountains. p .• l615, 1905. 

GO Dshaksy, L. Lessing. E. Jeremina, Diortte. 
Tau !\fountains, Btr. Exp. M:ugo., 
Ural Mountains. p. 130, 1905. 

61 Bochtybai, Leberta. J eremina and· Loewinson- Microdiorite. 
Mugodjaren, Lessing, 
Ural Mountains. Trav. Soc. Nat. St. P., 

XXXIII, p. 155, 1905. -
62 Be.resowska, Loewinson-Lessing. Loewinson-Lessing, Syenite-diorite. In W. T., p. 411. 

Ural Mountains. G. Sk. Jushno. Dorpat., 
p. 244, 1900. . 

63 Supreya, Loewinson-Lessing. Loewinson-Lessing, Mic:rodiori te. In W. T.,p.411. 
Dene&hkin Kamen, G. Sk. Jushno. Dorpat., ~ 

Ural Mountains. p. Hi6, 1900. 

64 Golaia Gora, Not stated. Duparc and Pamfil, J)iorite. Not fresh. 
'l'agil District, B. Soc. M. Fr;, XXXIII, 
Ural Mountains. p. 360, 1910. 

65 Ssadon, Loewinson-Lessing Loewinson-Lessing, Chlorite banatite. Not fresh. 
Caucasus. , and Bdjankin. \,h. Rus. M: Ges., XLII, 

p. 245, 1905. 

66 Darial, Loewinson-Lessing Loewinson-Lessing, Syenite-diorite .. Segregatic,n in 
Kasbek, and Sewastjanow. Mat. G.- Rus., XXI, granite. 
Caucasus. p. 107, 1901. 

67 Assa, Loewinson-Lessing Loewinson-Lessing, Metadiori te. In W. T., p. 411. 
Caucasus. and_ Krikmeyer. Ref., N.J., II, 

p. 234, 1899. 

68 Caucasus. Loewinson-Lessing Loewinson-Lessing, Metadiorite. In W. T., P: 411. 
and Krikmeyer. Ref., N.J.; II, 

p. 234, 1899. 

69 Menerville, Duparc and Pearce. Duparc, Pearce, and Ritter, Microdi01·ite. In W. T., p. 411. 
Algeria. · Mem. Soc. Ph. Gen., .XXXII, 

No.2, p. ~2, 1900. . 

. 70 Gebel Doukhan, Not stated. Couyat, Diorite . 
Egypt. C. R., CXLVII, 

p. 868, 1908. 

71 Mount Stanley, A. Roccati. A. Roccati in Duca Abruzzi, 
Huwenzori, II Ruwenzol'i, . Diorite. 
Uganda. p. 224, 1909.-

72 Anabar River, ll. Backlund. H. Backlund, Diorite? 
'Siberia. Trav. Mus. G. ~et. Gr., I, - p. 141, 1907. 

0 

73 Tn.imgeya River, Not stated: I\. E. Bogdanovitch, Diorite. 
Okhotsk Fund. Marek., 
Siberia. ' p. 56. 

74 Arthm's Seat, T. L. Walker. T. H. Holland, . Hyl?ersthene In W. T., p. 411. 
Shevaroy Hills, Madras, Mem. G. S. Ind., XXVIII, dwrite. · Cf. No. 213, II. 
India. . 151, 1900. 4.3·4. p 

42423°~17-64 
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DIORITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. ·Sum. Sp. gr. 

·--------------------
75 54.34 17.~3 8. 21 0.20 3.07 7.54 2 .. 74 1.59 2.51 0.59 2.23 100.55 2.90 

B3. IV 

76 51.48 20.31 6.24 3.46 4.29 8.86 l01 2.07 0.75 0. 16 100.63 

B3. IV 
" 

77 51.08 1.47 . 3. 57 25.30 4.'12 8.15 2. 13 0.22 3.54 0.32 99.90 

C3. v 

78 50. 71 4.74 2.26 20.64 4.21 13.48 1. 03 0.18 3.24 0.18 100.27 

C3. v 
I 

79 49.89 1. 87 2.61 23.47 6.57 10. 75 2.01 0.09 3.16 0.37 100. 79 

C3. v 

80 49.20 3.64 . 0. 84 25.00 6.7() 10.66 0 .. 76 0.06 3.24 0.46 100.62 
.. 

C3. v 

81 50.67 21.21 ll. 31 0.21 4.10 6.86 1. 41 0.10 2.74 0.50 99.11 
~ 

C3. v .. 

82 47.94 21.96 2.48 3.42 6.83 12.63 1.49 0.19 2.26 0.12 99.35 

C3. v 

83 48.12 16.57 2.60 3.27 6.67 10.42 5. 79 1.16 4.04 0.36 99.00. 

"' B3. IV. 

84 50.00 20.96 3.29 7.32 4.84 8.02 3.17 i.50 0.83 0.11 100.04 .2. 89 3 

C3. v 

85 41.66 17.46 10.40 n. d. 4.54 8.54 0.44 0. 74 14.76 0.76 99.30 

~ 

C4. v 
I 

PORPHYRITE .. 

1 46.91 16.67 11.46 5.57 3.61 6.06 3.·86 0. 78 D. d. 3.23 l. 08 trace 99.23 

c 2. IV 

2 51.93 18. 13 8.92 n. d. 5. 30. 9.82 4.34 1.42 0.69 100.75 

B 4. v 

3 49.65 16.36 4."39 7.19 8.00 9.18 2.49 1.17 2.39 100.82 

B 3. IV 

40.02 16. 13 n. d: 14.98 12.90 1.05 .0. 67 8. 17 2.'82 0. 13 0.46 0.30 0.11 C02 o. 24 98.37 s 0.39 4 

c 2. IV 

60. 8·1 20.03 1.47 0.42 0.45 1.56 9.12 4.43 1. 15 C02 0.11 ~9.64 2.683 
SOa 0.06 5 

c 3. v 

6 62. 20 21. 18 1. -12 D. d. trace 2.20 . 9. 60 2.60 (0. 80) 100.00 

c 4. V' 

57. 50 27.61 2.00 D. d. 2. 17 2. 10 6.11 1.30 • 100.70 1. 91 trace 7 

c 4. v 

8 52.59 18. 57 8. 62 D. d. 9. 18 1.94 1. 12. 3.99 3.J.l 99. 11 

c 4. v 
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DIORITE-Continued. 

I 

I 
No. Locality. Analyst. Reference. Rock name. Remarks. 

- ·-· -
75 Chin-chao yi, C. Pfeil. · K. Futterer, Diorite. Iron oxides? 

West :Kansu, Durch Asien, III, (4), P:;i05 high. 
China. p. 23, 1911. 

7G Gold Creek, P. J. Fox. A . .T. Eveland, Diorite. 
Ben~uet, Luzon,. 

! 
Phil. J. Sci., (A), II, 

Phihppino Islands. 
I 

p. 224, 1907. 

7.7 Antamok River, R. F. Bacon. A. J. Eveland, 0 Diorite. Al20 3 and iron 
Honguet, Luzon, · Phil. J. Sci., (A), II, oxides? 
Philippine Islands. p. 224, 1907. 

78 Baguio District, R. F. Bacon. A . .T: Eveland, Diorite. Al20~ and iron 
Honguet, Luzon, 'Phil. J. Sci, (A), II, oxides? 
Philippine Islands. 'p. 224, 1907. 

79 Bnguio District, R. F. Bacol).. A . .T. Eveland, Diorite. Al20~and iron 
Hon~uet, Luzon, Phil. J. Sci., (A), II, oxides? 
Phibppine Islands. p. 224, 1907. 

80 Antamok, River, R. F. Bacon. A. J. Eveland, Diorite. Al20 3 and iron 
Ben~uet Luzon, Phil. J. Sci., (A), II, oxides? 
Phihppine Islands. p'. 224, 1907. 

81 Mancayan, · L. S. Salinger. A. J. Eveland, Diorite. 
Lepanto, Luzon, Min. Bur. Manila B. 4, 
Philippine Islands. p. 39, 1905. 

82 Mancayan, L. S.·Salinger. A. J. Eveland, Diorite. 
LeP.anto, Luzon, Min. Bur. Manila B. 4, 
Phllippine Islands. p. 39, 1905. 

83 Kabaena Island, Tillmann. W. ·Wunderlein, Diorite. 
Celebes. Samml. G. Mus. Leid., IX, 
.. p. 248, 1913 . 

84 Ajer Loewoh, Reuter. R. D. M. Uerbeek, Diorite.· Not in W. T. 
Sumatra. Sum. Westk., 

p. 232, 1883. 

85 All Nations mine, F. E. A. Stone. J. W. Gregory, Diorite. 
Matlock, Viet. Dep Min. Spec. Rep., 
Vict01·ia. p. 31, 1905. 

,· 

PO.~PHYRITE. 

1 Nain, A. Wichmann. A. Wichmann, Mica porphyrite .. In W. T., p. 285. 
Labrador. Z. D. G. G., XXXVI, 

. p. 494, 1884. 

2 Kennebunkport, H. A. Flint. J. F. Kemp, Augite porphyrite. In W. T., p. 413. 
Maine. Am. G., V, 

p. 138, 1890. 

3 Fro~;p·ock Lake, Dodge and Sidener. M. E. Wadsworth, Porphyrite. In W. T., p. 331. 
Minnesota. Minn. G. S. B. 2, 

p. 126, 1887. 

4 War Eagle p1ine1 M. F. Connor. R. W. Brock, Porphyrite. 
Trail Creek D LStrict, pers. com. 
British Columbia. 

5 Dunmoor Hill, I. Macadam. H. Kynaston, Biotite porphyrite. Na20 high. 
Uheviot Hills, Tr. G. Soc. Edin., VII, Cf. ref. 
Scotland. p. 401, 1899 .. In W. T., p. 211. 

G Clermain, Not stated. 1\fichel-Levy and Lacroix, Mica p~rphyrite. H 20 by 
near Cluny, Saone-et-Loire, B. Sv. Ct. G. Fr., VII, No. 45, difference. 
France. p. 6, 1895. In W. T., p:413. 

7 Clermain, Not stated. 1\fichel~Levy and Lacroix, 1\fica porphyrite. In W. T., p. 413. 
near Cluny, Saone-et-Loire, B. Sv. Ct. G. Fr., VII, No. 45, 
France. p. 7, 1895. 

8 Pelvoux, P. Termier? P. Termier, Porphyrite. Not fresh. 
Dauphiuy, Franee. c. R., cxxiv,. In W. T., p. 413. 

p. 635, 1897. 
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PORPHYRITE--Continued. 

No. Si02 Al20 3 Fe203 FeO MgO \ .CaO_ Na20 l K20 H20+ MnoJ 
I 

H20- Ti02 P20s Inclusive. Sum. Sp.gr. 
r---- --- -- -·--------------

I 
9 47.60 19. ]0 11.55 n. d. 6.95 7.82 3.50 1.94 2.98 I 

101. 44 I 

C4. V 

10 49.34 14. 52 16.05 n. d. 

B4. V 

5.72 9. 11 3. 021 ]. 23 1.60 100.59 

-
11 49. 17 14.59 3.91 12.·94 4.32 8.78 3.68 0.79 0.58 98.76 

D3. V 

12 48. 87 12. 11 3. 17 10. 21 3.52 15. 18 ·5.1_1 1.8J.. 0.58 0.72 trace 101. 28 3. 1 

C3. V 

13 65.35 15.78 2.39 3. 18 2.62 1.·59 3.45 4.94 2.29 101. 59 2.648 

D3. V 

14 53.29 18.87 4.09 4.53 2.47 5. 71 4.07 3. 66. 2.66 99.35 2.765 

)33. IV 

15 64.86 16.67 6.92 11. d. . 2. 52 2. 19 4.21 2. 15 n. d. 0. 14 0.13 99.79 2.663 

:B4. v -

16 60. 22 16.96 6.34 0.80 1.05 3. 19· 5.53 4.32 ].53 trace 0.44 SOa 0:07 100.45 2. 662 

B3. IV 

17 54. 60 18. 52 5.90 n. d. 7.20 l. 44 4. 10 1.99 6: 20 99.95 2. 66 

A4. rv· 
-

18 50.22 20. 18 10.46 n. d. 2. 87 2.25 7. 21 2.73 1. 40 C02 4.03 100.35 2. 6.0 
I 

C4. V 

19 64.23 14.88 8.46 0.44 2.35 l. 85 2. 11 3.01. 3. 19 100.52 2:56 - -
B3. IV-

•· 

20 59.44 18.97 5.25 . 1. 72 0.85 6.85 3.08 . 2. 4& 1. 22 99.84 2.65 

B3. IV 

21 54:44 19.97 7.52 0.52 5.15 3.11 2.26 3.58 4. 18 100.73 2.62 

B3. IV 

22 45.45 16.78 n. d. 15.66 3.07 10 .. 19 2:77 ]. 4.2 2.85 C02 2.03 100.22 

]\4. v 0 

?.3 7f>.21 11. 78 2.89 0.55 0.31 1.94 2.84 2.63 ]. 85 0. 74 0.26 101. 00 
; ~-

i 
B3. IV 

24 72.36 12.88 4.54 0.~7 0.93 2.31 4.63 1. 99 .1. 19 0.13 0.12 101. 35 

C3. v -
25 48 .. 81 17.14 13.83 0.87 ]. 84 9~08 ]. 70 . 0.92 3.24 I trace C02 0. 29 99.43 

Fe82 1. 76 

B3. IV 

26 63.44 ]6.66 6.94 ·n. d. 3. 15 5.14 l. 81 2. 24 0.85 100.23 

B4. V 

27 62.90 16. 58 2. 15 ]. 70 ]. 50 4. 29 4. 29 ]. 09 ·]. 82 s 0. 89 99.94 
cuo. 2. 73 

B3. IV 

28 52.90 18.54 7.03 n. d. 8. 22 6.11 n. d. n. d. :1.07 93.87 

D4. V 
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PORPHYRITE-Continued. 

No. Locn.lity. I Analyst. .. Reference. · ' _Rock nan;te .. Remarks. 

--· 
9 Pelvoux, P. Termier? P. Termier, Porphyrite. Fresh. 

Dauphiny, Fr9:!1cc. oC. R., CXXIV, In W. '1'., p. 413. 
p. 635, 1897 . 

10 '.L'yolajiirvenoja, . H. Berghell. J. J. Seder holm, Uralite porphyrite. Notin W. '1'. 
near 'l'ammerfors, B. C. G. Fin., No. 6, 
Finland. p. 66, 1899. . 

11 Foglo, H. Berghell. B. Frosterus, Labradorite In W. T., p. 413. 
Finland. Fin. G. Und., Bl. 25, porphyrite. 

p. 23, 1894. 

12 Poutelitschorr, IT. Berghell. V. Hackman, Augite porphyrite. In W. '1'., p. 34~. 
Umfstek, Kola. Fennia, XI, No.2,· 
Fin and. p: 193, 1894. 

13 St. Amerincr ~l'hal, P. Eitner. A. Osann, Labradorite In W.'l'., p. 413. 
Vogesen. . Abh. G. Kt. Els. Loth., III, porphyrite. 

p. 132, 1887. 

14 Barnabas Bridge, A. Denlliger. A. Osann, Labradorite In W. T., p. 281. 
1\{urbach, · Abh. G. Kt. Els. Loth., III, porphyry. 
Vogescn. p. 123, 1887. 

15 Hasen berg, Bodlander. · F. Klockma.ru:{, . . .Augite porphyrite. InW.T.,p.413. 
near Magdeburg, Jb. Pr. G. L.-A., XI, 
Hesse. p. 210, 1892. 

].() Wambacher Hof, K. Kli.ias. A. Lel_Ppla, Porphyrite. In W. T., p. 263. 
Pfalz, Jb. r. G. L.-A., XIV, 
Bavaria. p. 139, 1894. 

17 Schniftenberg, P. Weidinger. M. Schuster, · Augite porphy1·ite. 
near Oberwiescn, Pfalz, Geog. Jbft., XXVI, 
Bavaria. p. 245, 1914. 

18 Morsfeld, H. Niklas. l\1. Schuster, Porphyrite. 
Pfalz, . Geog. Jbft., XXVI, 
Bavaria. p. 259, 1914. 

19 Wilsdruff, W. Bruhns. W. Bruhns, · Mica porphyrite. In W. T., p. 219 
Saxony. Z. D. G. G., XXXVIII, 

p. 749, 1886. 

20 Kaufbach, W. Bruhns. W. Bruhns, Augite porphyrite. In W. T., p.19:t. 
Saxony. Z. D. G. G., XXXVIII, 

p. 75~, 1886. 

21 Potschapel, • W. Bruhns. W. Bruhns Hornblende In W. '1'., p. 413 
Saxony. z. D. G. G., XXXVIII, porphyrite~ 

p. 748, 1886.' 

22 l\1 i.ihlenthal, Streng. K. A. Lossen, Labradorite In W. '1'., p. 413 
Harz. Jb. Pr. G. L.-A., VI, porohyritP.. 

p. 213, 1886. 

23 Nem· Cimic, Neumann. J. Klvana, Radiolite In W. T., p. 415 
Moldauthal, Ref. N.J., 1898, I, porphyrite. 
Bohemia. p. 485. 

24 Near Klecanky, Neumann. J. Klvana, Radiolite . In W. T., p. 415 
Moldauthal, Ref. N. J., 1898, I, porphyrite. 
Bohemia. p. 485. 

25 Lohovicthal, J. Friedrich. F. Slavik, Augite porphyrite. 
.near Kladno, Arch. Landdf. Bohm., XIV 
Bohemia. (2), p. 80, 1908. 

2G Cernygraben, A. Pontoni. A. Pontoni, ~lica porphyrite. In W. T., p. 415 
Bachergebirge, '1.'. l\1. P. l\1., XIV, 
Styria. p. 371, 1895. # 

. . 
27 St. Wol.fgang, B. 'l'robei. B. Trobei, Quartz porphyrite. CuO high. 

Bachergebirge, Mt. N·;v. Ver. Steierm.; . 
Styria. XLIV, p. 179, 1908. . 

28 Miessling, A. Pontoni. A. Pontoni, Porphyrite. In W. T., p. 415 
Bachergebirge, T: 1\:L P. l\1., XIV, 

; Styria. . 372, 1895. p 
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PORPHYRITE-Continued. 

No.·· · .. ;\Si02 Al20 3 Fe20 3 
·FeO Mg.O CaO. .NazO K20 . H 20+ H 20- Ti02 P20s MnO Inclusive. Sum. I Sp.gr . 

------~---------------
29 63.·85· 20. 76 2.09 '0. 60 0.25 0.66 7.69 1.96. 0. 71 1. 30 99.87 . 
B3. IV .. 

30 70. 92•. 16.56 0.91 1:56 ·0. 58 3.65 3. 18 1.71 1.08 0.93 trace 101. 14 

C3. V 
~ 

31 58.-85 18. 15 4.03 4.22 2.52 6.00 3.01 2.78 1.97 101..55 

D3. V 

32 57.25 17.35 3.03 4.20 3.04 ~~ 7.5 3.04 3.48 '1. 52 0.86 s o. 69 101. 21 

C3. V 

33 59. 73 20. 39 1.41 3.39 1. 01 1.98 . 8. 24 1. 10 2.22 0~33 1.16 100_. 96 2.72 

B3. IV 

34 53.82 17.65 8.49 1. 93 4.42 2.98 5.34 0.82 2.82 0.20' 1. 98 '100. 45 2.76 

B3. IV 

35 68. 77 15.93 4.52 n. d. 2.04 .2.88 2. 52. 2.21 1.86 trace 100. 73 2.9 

B4. V 

36 53. 71 25.51 7.19 1. 74 1. 24 4.60 4. 50 1.15 0.20 99. 84 

C3. V 

37 47.77 20.95 12.27 n. d. 0.54 8. 18 4.31 1. 88 2.26 0.43 1.05 99.64 

D4 .. IV 

38 57.00 17.71 7.92 n. d. 1.39 2.96 6.66 4.08 1. 69 trace -trace 100.05 2.68 

B4. V . 
39 48.18 16.55 ll.05 n. d. 7.35 11. 19 3.66 0.46 1:.48 trace 99.92 3.04 

B4. V 

40 47.77 15.87 13.82 n. d. 5.97 ll.95 3.97 0.22 1. 02 trace 100.59 3.05 

B4. V 

41 68.00 12.56 3.26 n. d. 4.20 5.•28 4.57 0.95 2. ll 
. 

100.93 
-

B4. V · 

42 47. 43· 16. 65 ll. 29 1.28 5.77 10. 84 1.58 2~37 3.50 100. 71 

B4. V 

43 56. 71 17.92 8. 13 n. d. 4. 27 7.67 2. 59 0.44 3.22 100.35 

B4. V 

44 . 54.10 15.91 7. 18 n. d. 5.83 6. 91. 3. 76 0.64 3.98 98.31 

1;>4. v 

45 49 .. 57 19. 59 13. 83 n. d. 7.25 3.82 1.20 0.36 5. 19 100. 81 

C4. V . 
46 48.97 21.32 0.58 7.20 10. 55 .4. 94 2.04 0.42 3.90 99.92 

(99. 52) 

C4. V 

4 7 46. 27 16.87 14. 70 n. d. 
I 

5. 97 3.73 7.86 0.87 3.08 99.35 

B 4. v -
' 4 8 (55. 29) 20.33 6.34 trace 6. 62 5. 89 2.97 1.63 0.38 0.55 trace 0.02 100.00 

4. v j I 
D 
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PORPHYIUTE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

--
29 Varfalva, S. v. Szentpetry. S. v. Szentpetry, Albite-oligoclase. 

Tur-Toroczko range, . MiJZ. ~··uz., I, porphyrite. 
Hungary. p. 238, 1912. 

30 Ultcnthal, C. v. John. W. Hammer, _Aplitic porphyrite. 
·vintschgau, Jb. U. R.-A. Wien, LIII, 
Tyrol. p. so, 1904. 

:n Pmdaccio, c~ v. J oh:.l. W. Hammer, . Porphyrite. 
'ryrol. Jb. G. R.-A. Wien, LIII, 

p. 71, 1904. 

32 Ultenthal, C. v. John. W.Hammer, Hornblende 
Vintschgau, Jb. G. R.-A. Wien, LIII, porphyrite. 
Tyrol. p. 71, 1904. 

33 Et~ise\)lein, L. Hezner? R. Beder, Andesine. 
errucano, In. Diss. Ziir., porphyrite. 

Switzerland. p. 26, 1909. 

34 J'i'unckenstock, L. JI'ezner? 
Venucano,. 

R. Beder, Augite porphyrite. 
In. Diss. Ziir., 

Switzerland. - p. 25, 1909. 

35 Citna Fontana J'i'redda, M. Gortani. M. Gortanl, Quartz 
C'amic Alps, Mem. Soc. Tosc., XXII, porphyrite. 
Veneto. p:, 172, 1906. 

36 Val1foja, C. Riva. C. Riva,. Hornblende In W. T., p. 415. 
Adam~lo, Ref., N.J., II, porphyrite. 
Lomb, ·ely. p. 64, 1897~ 

37 Valclieri, G. Aichino. S. Franchi, Hornblende ~n W. T., p .. 415._ 
Alpi Marittimi, B. C. G. It., XXV, porphyrite. 
Piedmont. p. 245, 1894. 

38 Provaglio, C. Riva. C. Riva, Hornblende In W. T., p. 415. 
Val Sab bia, Brescia, Gior. Min., IV, porphyrite. 
Italy. p. 200, 1893. 

39 Colle Sagnette, ,G. Aichino. S. Franchi, · Porphyrite. In W. T., p. 415. 
Po Valley, B. C. G. It., XXXI, 
Italy. p. 127, 1900: 

\ 

40 Lobbia eli Viso, G. Aichino. S. Franchi, Porphyrite. In W. T., p. 4J5. 
Po Valley, B. C. G. It., XXXI, 
Italy. p. 127, 1900. 

41 Jalguba, Not stated. Loewinson-Lessing, Augite . In W. T., p. 415. 
Olonez, Ref., N.J., 1890, II, porphyrite. 
Itussia. p. 267. 

42 Jalguba, Not stated. Loewinson-Lessing, Augit~ In W. T., p. 415. 
Olonez, Ref., N.J., 1890, II, porphyrite. 
H.ussia. p. 267. 

43 Alouchta, A. Lagorio. A. Lagorio, Quartz ln W. T., p. 415. 
Crimea. Con~. G. Int., VII, porphyrite. 

Gui e XXXIII, p. 27, 1897. 

44 Kourtzy, A. Lagorio. ·A. Lagorio, · Quartz In W. T .. , p. 415. 
Simferopol, Cong. G. Int., VII, porphyrite. 
Crimea. 1 Guide XXXIII, p. 27,1897. 

45 Caucasus. Ju.strzembsky. Loewinson-Lessing, 
Ref., N.J., 189!), II, 

Porphyritoid. In W. T., p. 415. 

p. '234. 

4G Caucasus. J astrzem bsky. Loewinson-Lessing, Hornblende In VV. T., p. 41~. 
Ref., N~ J., 1899, II, porphyrite. 
p. 234 . 

47 H.oschka, .. 
1~akerow. Loewinson-Lessing, Augite In W. T., p. 415. 

Caucasus. Ref., N.J., 1899, II, porphyrite. 
p. 234. 

48 Goldabcgh, C. Schmidt. H. Abich, Augite Si02 includes 
Goktschai I.~ake, G. Armen.', II, porphyrite. loss. 
Armenia. p. 156,,1888. 3 decimals. 

Not in W. T. 



'. 
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PORPHYRITE--Continued. 

No. Si02 Al20 3 1 Fe20 3 FeO MgO CaO Na20 I K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
-- ~----- -------------------

49 (45.70) 26.29 5.57 1. 21 4. 16· 8.58 4.07 2.29 1.47 0.44 trace 0.22 0.01 100.00 

D3. v -

50 (46. 64) 21. 26 12.40 11. d. 3.51 7.67 2. 73 1.30 1. 57 2. 86 . 0. 05 0.02 100.00 

D4. V 
0 

51 (46.30) 22. 57 3. 35 5. 39 4. 65 8.69 2.45 1. 26 4.59 0.58 0. 16 0.02 100.00 

D3. V 

52 56. 12 21. 37 5.,03 1. 9', l. 65 7.80 3.80 0.62 1. 62 trace 99.98 2. 77 

B3. IV 

53 49. 86 20.35 7.36 l. 51 5. 89 6.18 2. 39 l. 23 5.02 99. 79 2. 70 

B3. IV 

54 55. 28 16.68 3.07 4.40 2.38 5. 90 3.45 . 2. 03 2. 86 0. 26 1. 54 0.31 0.33 FeS2 0.03 98.52 2. 72 
: 

D2. V I I 

55 59. 27 17. 80 2.46 '3.39 2.39 5.39 . 4. 87 2.51 L 18 0.31 0.62 0. 44- 0. 10 C02 0.69 101. 88 2. 86 
Zr02 0.05 
Cl 0.07 

Dl. IV s 0.33 
Cr20s none 
NiO ·o.o1 
BaO none 
SrO none 

56 72.39 14.42 0.56 0.30 1. 85 0.85 5.93 1. 23 1,.13 0 .. 55 trace 99 .. 22 2.632 

B3. IV 

57 64.00 i9. 11 2.22· 2. 80 2. 17 5. 13 1. 12 0. 14 1. O.L C02 1. 71 100.99 
FeS2 1. 58 (101.19) 

C3. V I i 

ANDESITE. 

53. 75,18. 37 trace I trace, 
I 

8. 28 n. d. Q. 63 3.22 7.05 _1. 20 :3.34 C02 trace 100.04 

4. v I 
I 

1 

B 

2 61.11 19. 28 1. 87 3.96 1. 38 4.40 4. 53 l. 07 1. 20 I o. 44 99. 24 

c 3. v 

60. 61 ! 16. 61 1.97 5.09 3. 10 4.46 3. 11 0.25 2.45 C02 1. 57 99 .. 22 

3. v 

3 

c 

4 52.94 14. 70 2.52 7. 80 4.49 6. 56 3.09 0.04 ~.04 C02 4.86 . 99.04 
I 

c 3. v 

5 68.54 21. 27 0.46 n. d. 3.45 4. 15 2. 12 99. 99 

D 4. v 

68. 53 21.31 0.43 n. d. 3. 47 4. 16 2. 11 100.01 

D 4. v I 

21. 35 I I 

68.49 0.39 n. d. 3.49 4. 17 2. 10 99.99 7 

I I , 
4. v I D 

8 57. 38 j 16. 30 3.70 2.66 1.61 5. 12 3.58 2. 29 1.08 2.22 1. 70 C02 2.66 100.30 2.745 

B 3. IV i : 
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PORPHYRITE-Continued. 

- ~---- --- -----
No. Locality. Analyst. 

I 
Reference. Rock name. Remarks. 

-- --
49 Ch 

A 
omi-Borjom Valley, C. Schmidt. H. Abich, Labradorite Si02 includes 
rmenia. · · G. Armen., ,II, -porphyry. loss. 

p. 153, 1888. 3 decimals. 
Not in W. 1'. 

mt Valley, C. Schmidt. H. Abich, ·Augite SiO, includes 
near 'l'iflis, G. Armen., II, porphyrite. loss. 
Armenia. p. 158, 1888. 3 decimals. 

50 Kt 

Not in W.'l'. 

mkethion, C. Schmidt. H. Abich, Labradorite Si02 in.cludes 
Armenh. G. Armon., II, porphyry. loss. 

p. 155, 1888. 3 decimals. 

51 So 

Not in W. T. 

1kchi River, Not stated. K. E. Bogdanovitch, Pm:phyrite. 
Okhotsk, ·Fund. Marek., 

52 Tt 

Siberia. p. 56, 1904. 

· vangra lti ver, Not stated. K. E. Bogdanovitch, Porphyrite. 
Okhotsk, Fund. Marek., -
Siberia. p. 56: 1904. 

53 Ki 

ia lUver,. P. Todakis. E. Ahnert, Porphyrite. 
Amur District, 

,. Reg. Aurif. Sib., X, 
Siberia. Taf. VII, 1910. 

.. 
54 Ze 

rt Arkwright, H. I. Jensen. H. I. Jensen, . Porphyrite. 
Queensland. Pr, Linn. Soc. N. S. W., 

55 Po 

XXXI, p. Hi9, 1906. 

5G Ta mho Itiver, A. W. Howitt. A. \V. Howitt, Quartz· mica In W.'l'., p. 157 
Noyang, Tr. R. Soc . .Viet., XX, porphyrite. 
Victoria. p. 38, 1884. -

57 Da 

' 
ndenong, H. C. Jenkins. J. \V. Gregory, Porphyrite. Not fresh. 
7ictoria. Pr. R. Soc. Viet., XIV, 

p. 201,.1902. 

ANDESITE. 

1 Neponset Valley,. W. IT. Walker. ·F. Bascom, Soda andesite. Cf. No. 2, 
Massachusetts. J. Ac. Sc. Phila. (2), XV, Il.5.2.5. 

p. 15::l, 1912. 

2 1\fn.rcellon, W. W. Daniels. Hobbs and Leith, ~ugite andesite. 
Wisconsin. B. Un. Wise., Sci. Ser., III, 

p. 262, 1907. 

B Ely, . C. F. Sidener. N. H. Winchell, Felsite .. Not fresh. 
Mlnnesotn. Minn. G. S. A. R., XXIII, In \V. '1'., p. 245. 

p. 204, 1895. 

4 Ely, . C. F. Sidener.· N. H. Winchell, Felsite. Not fresh. 
Minnesota. M~nn. G .. S. A. R., XXIII, In W. T., p. 419. 

p. 204, 1895. 

5 ltn.valli County, 0. J. Berry. J. P.·Rowe, Volcanic ash Calculated to 
Montana. B. Un. Mont. No. 17, 

p. 9, 1903. . 
(andesite?). . 100. 

G Havalli County, 0. J. Berry. J. P. Ito,we, Volcanic ash Calculated to 
Montana. B. Un. Mont. No. 17, ( ande-sit~?). 100. 

p. 9, 1903. 

7 Havalli County, 0. J. BeiTy. J.P. Rowe, Volcanic ash Calculated to 
Montana. H. Un. Mont. No. 17, (andesite?). 100. 

p. 9, 1903. 

18 Boulder Mountain, Gebhardt and F. R. Van Horn, Andesite. 
Silverton, Haldane. B. G. S. A., XII, 
Colorado. p. 8, ·1901. 
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ANDESITE-Continued. 

No; I. Si02 _Al20 3 Fe20 3 FeO MgO CaO Na20 K 20 H 20+ Ii20- Ti02 PzOs :MnO Inclusive. Sum. Sp.gr .. 

------------------------
9 ·57. 29 19.93 2.95 3 .. 39 1. 55 5. 67 3.34 1. 92 1. 53 1. 42 0. 75 C02 none 99.74 2. 66 

~ (99.94) 
B3. IV 

10 56.93 17.61 3.04 3. 24 1.77 5.03 3.97 2.93 0. 74 0.98 2.23 C02 1. 45 99. 72. 2.70 

B3. IV .. 
11 . 54.22 16.69 3:63 3. 3.9 2. 72 5. 86 4. 82 2.20 .1. 55 1. 65\ 1. 43 C02 2.53 100. 69' 2.695 

B3.IV I 
12 56.36 15.46 5.00 1. 85 2.00 5.28 4.91 2. 73 1. 34 0.83 1. 49 C02 1. 92 99. 17 2. 735 

B3.IV 

13 55.68 . 17.09 5. 26 l. 98 1. 56 5.05 2. 83 1. 95 1. 50 .1.45 '2. 23 C02 2.97 99.55 2. 725 

B3. IV 

14 52.33 18. 80 10.21 n. d. 8.22 3.84 3.62 n. d. none ... 101.21 

C4. V ~ / 4. 1~ 

15 50.48 13.92 15.04 n. d. 4.08 11. 28 3.61 0.36 n. d. 0.01 s 1.11 99.57 2. 857 
Q 

I 

B4. V 

16 52. 1'i 16.59 8.32 n. d. 3. 87' 8.25 3. 91. 4.00· 1.17. 0. 13 0. 80 0.24 0.11 C02 0.56 101. 69 2.852 ·nao 0.15 
SrO 0.05 

C3. V 
' . 

17 60.58 18.42 7. 9.0 n. d. 1. 53 8. 16 n. d. n. cl. 1.83 1. 81 100.23 
.. 

D4. V 
I 

~ 

18 54.86 15.04 4.92 3. 11 1. 88 9. 19 11.30 . 0:46 100. 76 

C4. V 

19 60.00 19.01 3.20 0.68 1. 28 4. 10 6.97 2.79 4.30 trace 102.33 2.51-.-
2.54 

D3. V 
0 

20 52.83 17.67 7.50 1. 68 2.47 7.35 6.61 2. 52 2.32 100.95 2.80 

B3.IV 

21 59.75 19.08 n. d. 2.91 4.72 6. 15 4.31 0.92 2.64 trace 0. 15 100. "63 2.62 

B4. V 

22 59.74 19.94 1. 81 5.41 1. 18 3.74 4.65 1.02 2.09 trac~ 0.35 99.93 2.64 

B3. IV 

23 56.47 22.55 0.95 1.\)7 4.48 10. 89 0.88 0.52 1.03 99.74 

C3. V 

2~ 55.80 18.22 8.98 n. d. 2. 23 4.40 6.34 1.90 2,30 100. 17 

B4. V I 

25 . \ 64. 5o 16.82 n. d. n. d. 1. 76 1.08 3.00 3.80 1.63 C02 1. 77 100. 06· . FeS2 5. 70 

C4. V 

26 56.40 20. 12 n. d. 5. 87 1. 99 3.55 4. 87 2.56 2.41 
~ 

C02 2.59 100.45 
FeS2 0.09 

C4. V 

27 63.30 17.90 n. d. 1. 83 2.53 10.'45 2.30 n. d. 1. 18 100. 18 

C4. V 

8 :58.31 16.69 none D. d. 1. 27 5.29 0 0. 20 6. 11 2.42 0.31 0. 19 C02 3.47 99.67 
Cl trace 2 
FeS2 5.06 

C3V. BaO 0.35 
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ANDESITE-Continued. 

No. ·Locality. Analyst. Reference. .Rock name. Remarks. 
,,.,_ - . 

l) :Middleton, Gebhardt and F. R. Van Horn, Andesite. 
n :lat· Sil vm'ton, Haldane. B. G. S. A., XII, 
Colontcl6. p. 8, 1901. 

l::l Gttlona Mountain, Gebhardt and F. R. Van Horn, Andesite .. Not fresh. 
SJ vert:m, Haldane. B. G. S. A., XII, 
Colorado .. · p. 8, 1901. 

11 Galena Mountain, Gebhardt and F. R. Van Horn,· Andesite. Not fresh. 
s:t verton, Haldane. D. G. S. A., XII; 
Colorado. p. 8, 1901. 

12 Kin~ Solomon Mountain, Gebhardt and F. R. Van Horn, Andesite. Not fresh. 
s;tvcrton, Haldane. B. G. S. A., XTI, 

I 

Colomdo. p. 8, 1901. 

13 Kinl Solomon Mountriin, Gebhardt and F. R. Van Horn, Andesite. Not fresh. 
Si vet'ton, Haldane .. B. G. S. A., XII, 
Colorado. p. 8, 1901. 

1·~ Co~per 1~ountain, 0. N. Scott. 0. N. Scott, Andesite. 
imilkamecn District, Can. Min. Inst., V, 

British Columbia. p. 49~, 1902. 

15 Co£per Mountain, 0. N. Scott. 0. N. Scott, Andesite.· Not fresh. 
imilkameen District, Can. Min. Inst., V, 

British Columbia. p. 494, 1902. 
-

1G Sayward, · M. F. Conno~·. R. A. Daly, Latite. 
H.os3htnd Mountains, Can. G. S. Mem. 38 (1), 
British Columbia. p. 329, 1912. 

17 Liliwaup, R. VV. Thatcher. S. Shedd, . Andesite tuff. 
W ashmgton. Wash. G. S. A. R. II, 

p. 50, 1902. 

13 Mount Tacoma, F. Collischon. K. Oebbeke, Andesite. In \V. T., p. 419. 
Washington: N.J., 1885, I, 

p. 226. 

1G Carmelo Bay, 
California. 

J. Posada. A. C. Lawson, . 
B. Dep. G. Un. Ca~., I, 
p. 42, 1893. 

Carmeloite (augite 
and~site). 

In W.·.T., p. 419. 

2:) Sunium Point, J. Posada. A. C. Lawson, Carmeloite. In W. T., p. 419. 
Carmelo Bay, D. Dep. G. Un. Cal., I, 
California. . p. 38, 1893. 

21 Frownin~ Ridge, C. Palache, Lawson and Palache, · Andesite. 
Berkeley Hills, B. Dep. G. Un. Cal., II, 
California. p. 426, 1901. 

22 Grizzly Peak, C. Palache: Lawson and Pa1ache, Andesite. 
Berkeley Hills, B. Dep. G. Un. Cal., II, 
California. p. 426, 1901. 

23 Pie Knob, Dickerman. Lawson and Palache, Andesite. Corrected for 
Berkeley Hills, . B. Dep. G. Un. Cal., II, 6.12limonite. 
Cali[orni.a. . . p. 426, 1901. 

24 Point Sal, H. \V. Fairbanks. H. W. Fairbank~, Andesite. In W. T., p. 419 
California. B. De)_- G. Un. Cal., II,. 

p. 50, 896. 

25 Tonopah, G. J. Young. J. A. Burges.s, Andesite. Altered.· 
Nevada. Ec. G., IV, 

p. 699, 1909 .. 

26 Mizpah shaft, G. J. Young. J. A. Burgess, 
. 

Calcite andesite . Altered. 
Tonopah, Ec. G., IV, 
Nevada. p. 692, 1909. 

27 Chairman 1nine, H. Ross. . A. C .. Lawson, Augite andesite . 
Robinson District, B. Dep. G. Un. Cal., IV, 
Nevada. p. 324, 1906. 

28 Lane Valley, H. Ross. A; C. Lawson, Porphyry. Altered. 
Robinson District, 'B. Dep. G. Un. Cal., IV, 
Nevada. p. 322, 1906. 

• 
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·ANDESITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO M:gO CaO N~O K20 H 20+ H20- Ti02 P20s M:nO Inclusive. ·sum. Sp.gr. 

--------------------
29 59. 2'2 18.20 n. d .. 6.69 2.90 5.51 l. 39 3.31 2.80 100.02 

A4. IV 

30 58.44 18. 17 n. d. 6.03 2.40 6. 19 3.20 1.97 0.76 C02 2.87 100.03 

A4.IV 

31 56. 71 18.36 n. d. 6.45 3.92 6.11 3.52 2.38 l. 94 99.39 

A4. IV I 
32 65.03 18.83 2.35 n. d. 2.06 4.43 4.·38 2.24 l. 00 100.32 2.589 . 

I 

B4. V 

'3 3 64.48 16.50 3.47 n. d. 1. 60 4.42 3.13 3.72 2.94 100.26 

B4. V 

4 61.06 15.42 8.01 n. d. 3.55 7.11 2.66 1. 40 0.68 trace trace trace 99.89 2.658 

A4. IV 

3 5 61.24 18.32 6. 17 n. d. 3.76 5.06 3.15 2 .. 37 0. 67 100.74 2.612 

4. v 
I 

6 ~ 59.84 18.57' 4.76 n. d. 2.95 4.69 2.85 2. 72 4. 10 100.48 z. 177 

B 

3 

B 4. v 

7 53.68 16.96 5.00 2.41 1. 79 10.18 3.55 0.76 0.48 0.88 0.51 C02 4.40 100.60 2.736 
SOs trace 3 

B 3. IV 

3 8 66.41 19.74 1. 31 n. d. 0.92 3.20 4.41 2.99 o:·o6 99.04 : 

c 4. v : 

3 9 .56. 73 20.44 5. 71. n. d. 2.58 7.23 3.73 2.45 0.54 99.41 

c 4. v .. . 
4 0 55.72 16.01 7.41 n. d. 2.81 8.59 4.79 . 3. 30 98.63 2. 41 : 

D 4. v 

4 1 60. 31 23. 20 0.89 4.20 3.42 5.58 2.12 . 0. 62 0. 12 1.18 0.12 101. 76 

c 2. IV 

4 2 51.52 21.65 6.37 n. d. 4. 72 10.00 3.55 0.68 0.06 0. 19 1.00 0. 14 SOs 0.12 100.30 

B 3. IV 

4 3 50. 72 12.55 9.48 4.68 5.91 10. 10 3.45 0. 53 0.55 0. 13 1. 15 o.ui 0.45 SO a 0.11 100.00 

2. IV I ~ 
c 

4 4 56. 50 28.20 0.98 2.83 6. 68 4. 25 n. d. 99.44 

·c 4. v '· 

4 5 59. 13 17.00 7.03 n. d. n. d. 6. 67 4. 80 1. 37 0.16. !)6. 16 

D 4. v 

6 57. 24 18.02 3.46 4. 13 3.77 7.78 (5. 54) 0.06 - ]00.00 4 

c 4. v· ·- I 

4 7 62. 80 16.36 n. d. 7. 11 3.05 3.63 4.50 ·o. 80 l. 00 99.25 2.561 

B 4. v 

4 8 62.30 14.46 n. d. 7.71 2. 14 5.35 4. 80 . 1. 72 0.98 99.46 2.664 

B 4. v 

• 



No. ~ocality. 

29 Silver 'l'ermce, 
Washoe, 
Nevada. 

30 American Flat, 
Washoe, 
Nevada. 

31 Eldorado, 
Washoe, 
Nevada. 

32 N evado de Toluca., 
Mexico. 

33 N. S. de Guadelupe, 
near Mexico, 
Mexico. 

~4 Cerro Guerrero, 
near Mexico, 
Mexico. 

35 Mount Iztaccihuatl, 
Mexico. 

36 Near Amecameca, 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

Mexico. 

Ejutla, 
Oaxaca, 
:Mexico. 

Eruption of October, 1902, 
Sta. :Maria Volcano, 
Guatemala. 

lrazu Volcano, 
Carthago, . 
Costa Rica. 

Signal Hill, 
St. Eustatius, 
West Indies. 

St. Vincent, 
West. Indies. 

Eruption of May, 1902, 
St. Vincent, 
West Indies. 

Eruption of May, 1902, 
St, Vincent, 
West Indies. 

Chatham Bay, 
Cocos Island, 
Galnpagos Island~: 

Cerro Negro de Maya.squer, 
Colombia. 

Pasto Volcano, 
Colombia. 

Zcchzech, 
Alausi, 
Ecuador. 

Zechzech, 
Alausi, 
Eeuador. 
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Analyst. 

W. G. :Mixter. 

W. G. Mixter. 

R. W. Woodward.· 

A. Lagorio. 

A. Lagorlo. 

Konig. 

H. Le~? 

H. Lenk? 

A. Rohrig. 

Siebenschenk. 

A. Lagorio. 

Reference. 

G. F. Becker, 
U.S. G. S. Mon. 3, 
p. 152, 1882. 

G. ·F. Becker, . 
U.S. G. S. Mon. 3, 
p. 152, 1882. 

G. F. Becker, 
U.S. G. S. Mon. 3, 
p. 152, 1882. 

A. Lagorio, 
T. M.P. M., VIII, 
p. 458, 1887 0 

A. Lagorio, 
T. l\1. P.M., VIII, 
p. 4.58, 1887 0 

H. Lenk in Felix and Lenk, 
Btr. G. Mex., I, 
p. 100, 1890. 

H. Lenk in Felix and Lenk, 
Btr. G. Mex., II, 
p. 229, 1899. 

H. Lenk in Felix and Lenk, 
Btr. G. Mex., II, 
p. 229, 1899. 

H. Lenk in Felix and Lenk, 
Btr. G. Mex., II, 
p. 140, 1899. 

A. Bergeat, 
· N.J. Cb., 1903, 

p. 291. 

A. Lagorio, 
T. M.P. M., VIII, 
p. 467, 1887 0 

G. A. F. Molengraaf .. G. A. F. Mol~ngraaf, 
G. St. Eust., 

Pisani. 

D' Albuquerque. 

D' Albuquerque.· 

G. P. Merrill. 

Buntzel. 

R. Klich. 

j, Siemiradzki. · 

J'. Siemiradzki. 

p. 40, 1886. 

A. Lacroix, 
Mont Pelee, 
p. 599, 1904. 

J. S. Flett, 
Phil. Tr~ns., CCVIII. (A), 
p. 327, 1908 .. 

J. S. Flett, 
Phil. Trans., CCVIII, A, 
p. 327, 1908. 

G. P. Merrill, 
B. Mus. Comp. Zool., XVI, 
N o.l3, p. 237, 1893. 

H.. Klich, 
G. Stud. Colomb., I, 
p. 183, 1892: 

R. Kiich, 
G. Stud. Colomb., I, 
p. 141, 189?. 

· ;r. Siemiradzki, 
N.J. B. B., IV, 
p. 209, 1886. 

J. Siemiradz ki, 

I N.J. B. B., IV, 
p. 209, 1886. 

Rock name. 

Andesite. · 

Andesite. 

Andesite. 

Andesite. 

Andesite. 

Hyp·ersthene 
andesite. 

Hornblende 
andesite. 

Pumice. 

Hypersthene 
andesite. 

Andesite pumice. 

Andesite. 

Andesite. 

·Cordierite 
andesite. 

Andesite ·ash. 

Andesite dust. 

Andesite. 

Pyroxene 
andesite. 

Pyroxene 
andesite. · 

Hornblende 
andesite. 

Augite andesite. 

1021 

I Remarks. 

In W. T., p. 419. 

In W. T., p. 419. 

In W. T., p. 419. 

In W. T., p: 19:1. 

In \V. T., p. 185. 

In W. T., p. 421. 

In \V. T., p. 421. 

In W. T., p. 421. 

In W. T., p. 421. 

I~l w. 'l'., p. 421. 

- .Not in \V. T. 

Inclusion in 
andesite. 

Collected at 
Barbados. 

3 decimals. 

Collected at 
Barbados. 

3 decimals. 

In \V. T., p. 421. 

In W. 'l'., p. 421. 

In W. 'l'.; p. 421-. 

In w. 'r.,·p. 421. 

Jn W. 'l'., p. 421. 
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No. · Si02 AI20 3 Fe20 3 FeO MgO CaO Na20 K20 I H20+ H,0-1 TiO, 1.~,0, MnO Inclusive. Sum. Sp.gr. 

------·---------- ·----
49 60.34 15.66 n. d. 8. ~3 2. ll 6. 97 5. 12 0.90 0. 87 100. 10 

B4. V 

50 60.10 15.56 n. d. 7.83 1. 22 5. 97 5. 11 1. 69 0.95 98.43 

D4. V . 
51 55. 64 21.45 5.41 6.58 3. 10 5. 59 3.08 1. 60 n. d. 102.45 
.... 
D3. V 

52 68.18 1.6. 86 6.12 n. d. 0. 71 5.35 2.40 0. 21 0.73 trace trace 100.56 

·C4. V -

53 65. 39 17.20 6.39 n. d. trace 5. 74 ·2. 73 0.47 0.59• trace trace 98.51 

D4. V 
' 

54 63. 86 16.52 5.91 n. d. 1. 60 3. 71 3. 16 2.47 . 0. 9::l trace 98.16 

D4. V 

55 68.05 17.95 2.97 n. d. l. 40 3.65 3.56 1.25 1. 78 trace trace 100.61 

'.'134. v 

56 54.58 23. 21 5.33. 2.44 0.76 11.37 2.69 n. d. D. d. 100.38 

D4. V 
.. 

57 .66. 68 18.36 1. 6::l 2.58 1. 15 4.95 5.33 2. 89 2.39 0.49 0. 22 trace ·co2 o. 74 ;J-01.44 2. 663 s 0.03 

C2. IV 
, 

53 61.99 17. 10 3. 17 1.72 ]. 76 4.74 4.52 3. 80 1. 10 1.18 0.25 C02 0.48 101. 81 2.720 

ri2. v '· 

59 G3. 60 16.20 4:02 0.82 2.24 4.29 3.84 4. 13 1. 61 0.52 0.19 s 0.04 101.50 2.640 
: 

C2. IV 

60 58. 85 16.74 3·. 91 2.64 3.82 5.93 3.41 3. 26 l. 49 0. 81 trace trace s 0.03 101.33 2. 6.81 
SrO trace 

02. IV 
. 

61 57.35 17,54 3.33 3.87 4.29 6.91 4.01 2.54 0.79 0 .. 64 0.03 trace s 0.03 101. 38 2. 766 

C2. IV 

62 61.30 14.-15 0.91 2.86 2.46 4.63 5.47 3.62 2.03 0.24 0.54 0.71 0.08 C02 none 99.03 I s 0.03 (98. 99) 

I C2. IV 

63 66.62 14.02 5. 73 n. d. 0.33 2.74 ,6. 93 1. 51 2.83 trace 100. 71 

A4. IV 

6·1 52.68 12.66 17.34 n. d. 0.93 11.45 2.49 1. 91 0.70 ' 100. 16 

C4. V 

65 62.89 14. 84 9.20 n. d. 0.37 3.61. 4.01 2.91 1. 41 99.24 

B4. V 

66 66.03 12.55 2.75 n. d. 2.33 2. 80 5.02 4. 13 4.20 .99. 81 

A4. IV 

67 55. 79 15.97 12. 50 n. d. 2:22 7.06 2.21 1. 86 2.43 s 0.45 100.49 2.705 

B4. V 

68 65.81 14.01 .4. 43 n. d.· 0.89 2.011 4.15 6;08 2. 70 100.08 

B4. V 0 
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ANDESITE-Continued. 

No. Locu.lity. Analyst. 

I 
Reference. 

I 
Rock name. Remarks. 

' 

49 Zechzech, J. Siemiradzki. J. Siemiradzki, Hornblende-augite In W. T., p. 421. 
Alaus.i, N. ;1. B. B., IV, andesiLe. 
Ecuador. p. 209, 1886. 

50 Zechzech, J. Siem1.radzki. J. Siem.iradzki, Hornblende-augite In W. T., p. 421. 
Alausi, N.J. B.~-, IV, andesite. 
Ecuu.dor. p. 209, 1886. 

51 Rio de Alausi J. Siem.iradzki. J. Siemiradzki, HyperEthene In \V. T., p. 421. 
and Jtio Chanchan, N.J., I, andesite. 
Ecuador. p. 156, 1885. 

52 Sajama Volcu.no, F. Rudolph. F. Rudolph, Hornblende In W. T., p. 421. 
Bolivia. T. :M. P. M., IX, andesl.te. 

p. 306, 1888. 

53 Sajama Volcano, F. Rudolph. F. Rudo~h, · Hornblende In W. T., p. 421. 
Bolivia. T . .M. . M., IX, andesite. 

p. 306, 1888. 

54 Su.ju.ma Volcano, F. Rudolph. F. Rudolph, Hornblende- In W. T.·, p. 421. 
Bolivia. T. M. P.M., IX, pyroxene 

. p. 299, 1888. andesite. 

55 Cerro Quimsu.chata, F. Rudolph.- F. Rudo~h, . · Quartz andesite. In W. T., p. 421. 
Bolivia. T. l\1 .. M., IX, 

p. 311, 1888. 

56 Osorno Volcano, W. Bruhns. W. Bruhns, Augite andesite. In W. T., p. 421. 
0hile. Ref. N.J., II, 

p. 85, 1899. 

57 Cerro Tomaslata, P. J u.nnasch. F. Tannhauser, Hor.1blende 
San Luis, N.J. B. B., XXII, andesite. 
Argentina. p. 597' 1906 .. 

58 Cana'-la Ronda, Moller. F. Tannhauser, · Hornblende 
Uerro del Valle, San Luis, N.J. B. B., XXII, andesite. 
Argentina. P.· 595, 1906. 

59 San Geronimo, P. Jannasch. F. Tannhauser, Mica andesite. 
· Salta, . N.J. B. B., XXII, 
Argentina. p. 588, 1906. . 

GO • '£ambo, P. J annasch. F. Tannhauser, Pyroxene andesite. 
Salta, - N.J. B. B., XXII, 
Argentina. p. 601, 1906. 

61 Hoyu.da, P .. Tannasch. F. Tannhauser, Hornblende 
Catamarca, N.J. B. B., XXII, andesite. 
Argentina.. p. 598, 1906. 

62 Miramar, . J. G. F~ch~ld. Wright and Fenner, Andesite scoria. 
Argentina. Bur. Am. Ethn., B. 52, 

p. 75, 1912. 

63 Beinn Hiant, 'f. H. Holland. J. w. Jl.ldd, Andesite. In W. T., p. 423. 
Mull, Q. J. G. S., XLVI, 
Scotland. p. 379,. 1890. 

64 Beinn Hiant, W. Tate. J. W. Judd, Tholeite.· In W. T., p. 423. 
1\-[ull, Q. J. G.'S., XLVI, -
Scotlard. p. 379, 1890. 

65 Beinn ~ealaidh, T. H. Holland. J. W. Judd, Propylite. In W. 'l'., p. 423. 
Mull, Q. J. G. S., XLVI, 
Scotlu.nd. p. 349, 1890. 

66 'l'ormore, M. M. Tait. J. W. Judd, Pitchstone. In W. T., p. 423. 
Arran, Q. J. G. S., XLIX, 

· Scotland. p. 558, 1893. 
-

67 Cir Mhor Dike, 
Arran, 

Under Thorpe. J. W. Judd, 
Q. J. G. S., XLIX, 

Andesite. In W. T., p: 423. 

Scotlu.nd. ·p. 545, 1893. 

68 Scuir of Eigg, B. North. .. J. W. Judd, Andesite . InW.T.,p 423. 
Scotland. Q .. J. G.~-, XLVI, 

p. 379, 1890. 
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ANDESITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO Mg(_) CaO Na20 K20 H20+ H20- Ti02 P,O, I MnO Inclusive. Sum. Sp.gr. 
-- ·------------------- -

~ 

69 61.'17 16.87 2. 10 2.94 3.00 4.86 2. 67 l.jH 3.09 98.51 2. 543 

D3. V 

70 57.57 14.42 6.04 3.95 4. 24 6.87 2.98 l. 08 1.55 0. 27 98.97 

D3. V 

~ 

71 59.43 16.00 4.49 . 3. 67 4.05 8. 03 2. 22 1. 28 n. d. 99. 17 

B3. IV 

72. 59.40 19.57 3 .. 89 2. 18 2.28 5.22 1. 22 2.47 (3. 10) 
" 

0.55 trace 0.09 100.00 

C3. V 

73' 58.97. 13.22 '10.10 n. d. 4.46 7. 04 2.59 1. 58 1. 50 98.56 
: 

D4. V ; 

! 

74. . 57.80 16. 18 10.07 n. ~. 4.68 6.18 2.38 0. 7.7 1. 79 99.76 '2. 81 
: 

B4. V 
; 

! 

75 53.30 20. 99' 1. 66 6.34 3.96 8.5r 2.46 0.93 1. 12 0. 10 C02 0.32 99.69 

B3. IV 

76 52. 60 17.32 1. 72 12~04 3:25 7. 73 2.62 1. 49 1. 16 0. 15 C02 0.14 100. 22 

B3. IV I 

77 48.37 .20. 74 6.56 0.63 6.35 7. 77 1. 70 n. d. 1.,60 0.94 C02 6.00 100.66 -\. 

C3. V ·I 
78 61.8 16.5 6. 7 n. d. 1. 2 4. 5. 7.2 1.4 ' 0.6 99.9 

B4. V 

79 . 59.40 '19.57 3.89 2.18 2. 28. 5.22 1.22 2.47 (3. 10) 0.55 trace 0.09 SO a o. o:3 ]00.00 

C3. V 

80 57.25 19.40 2.50 3.84 6.40 5 . .10 1.74 2.36 2.75 101. 34 

C3. V 

81 54. 55. 19.89. 5.90 n. d. 4.05 3.72 3.65 3.42 5.95 101.01 

C4. V 

82 66. 56 19. 77 0:96 l. 00 1.. 97 0. 10 6. 63 3.99 (0.47) 0.46 101. 44 2. 536 
.. 

C3. V 

83 60. 88 22. 63 1.30 2. 94_ 1. 39 3.10 4.56 '2;95 (0.39) 1. j4 100. 89 2. 585 

C3. V 

84. 56. ~9 24.12 2.47 3.20 1. 39. . 6.13 5.36 1. 90 (1. 74) 0. 41. 101. 17 2.674 

C3. V 

85 55.88 20.92. 3.46 4.10. 3.52 5.49 5.34 1. 66 .(0. 26) 1.09 101. 46 2. 654 

C3. V 

86 57.50 27.61 2.00 n. d. 2. 17 2. 10 6. 11 1. 30· 1. 91 trace 100.70 

C4. V 

87 63.47 18.76 3.74 n. d. 1. 12. 7:10. 3.93 1.09 1. 47 0.40 trace 101.08 

C4. V 

88 62.91 18.31 5. 55 n. d. 1. 97 5. 93 ' 3.67 1. 66 2. 17 0.37 102.54 
. 

D4. V 



No. I Locality. __ ; 
--

6!l · Cat·hope, 
Cheviot 
Scotland 

Hills, 

70 

7l 

Cleveland 
Scotland 

Bardon, 

Dike, 

. Chamwo 
England 

od Forest, 

72 

74 

75 

76 

77 • 

78 

79 

80 

81 

' 82 

83 

84 

85 

86 

88 

' ire, 
'l'he Batch 

Shropsh 
England 

ite, Annathwa 
England 

Acklington 
England ' 

II, l~ycott Hi 
r.~ake l)j 
England 

strict, 

11, 
strict, 

Eycott Hi 
Lake'Di 
England 

Killerton, 
Devons! 
England 

1ire, 

Carn Bodt tan, 
Caernan 
Wales. 

ronshire, .. 

.Longmynd 
Wales. 

I 

, 

Espinasse 
. La Crcu 

Fmncc. 
se, 

I Fourneaux 
La Creu 
Fmnce. 

se, 

Viaguin, 
Can tal, 
Auvergn 

Li01·an, 
Can tal, 
AuYcrgn 

Severac, 
Can tal, 
Auvorgn 

e. 

e. 

e. 

Ji'raisse-ha ut, 
rgade,. LaBou 

Auvergn e. 

main, 

I 

Near Clcr 
Maconn 
France. 

Boulevie, 
]~sterol. 
France~ 

La Touch 
Estcrel, 
Fmncc. 

ais, 

que, 

. 
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Analyst. ! Reference. Rock name.· Remarks. I 

-~ - --

Petersen. J. J. H. Teall, Hypersthene In V·l. T., p. 423. 
G. Mag., XXII, andesite. 
p. 118, 1885.· 

Stock. J. W. Judd, Tholeite. In \V. T., p. 423. 
Q. J. G. S.·, XLVI, 
p. 379, 1890. 

' 
Lord. Hill and Bonney, 

Q. J. G. S., XLVII, 
Andesite. In W. T., p. 423. 

p. 89, 1891. 

Reade and Reade and Holland, Andesite H 20 includes 
Holland .. Pr. G. Soc. Liv., X (4), tuff. loss. 

Table IV, 1908. . 

W. F. K. Stock. J. J. H. Teall, 
.Q. J. G. S., XL, 

Andesite. In W. 'l'., p. 423. 

p. 224, 1884. 

J. ·E". Stead.· J. J. H. Teall, 
Q. J. G. S., XL, 

Andesite. In W. T., p. 423. 

p. 243, 1884. 

J. Hughes. Cite4 b~ 1. J. H. Teall, 
· Bnt. etrog., 

Lava. In\¥. T., p. 291. 

p. 228, 1888. 

J. Hughes. Cited b~ J. J. H. Teall, Lava: In W. T., p. 291. 
Brit. etrog., 
p. 228, 1888. 

E. Haworth. B. Hobson, '. Andesite. In.W. T., p. 423. 
Q. ·J. G. S., XLVIII; 
p. 507, 1892. ' 

E. H. Acton. H. Harker, 
0 

Andesite. In W.'T., p. 423 
Bala Vol. Ser., 
p. 69, 1889. 

Not stated. . 
Reade and Hoiland, Andesite H 20 includes 

Pr. Liv. G. Soc., X, tuff. loss. 
Table IV, 1908. 

Pisani. L. de Launay, Andesite. 
B. Sv. Ct. G. Fr., XI, 
No. 83, p. 77, 1902. 

Pisani. L. de Launay; Andesite. 
.- . B. Sv. Ct. G. Fr., XI, 

No. 83, p. 77, 1902. 

F. Fouque. F. Fouque, Andesite. 
B. Soc. M. Fr , XXV, ·•· 
p. 329, 1902. 

F. Fouque. F. Fouque, 
B. Soc. M. Fr., XXV, 

A'ndesite. 

p. 332, 1902. 

F. Fouque. F. Fouque, . 
B. Soc. M. Fr., XXY, 

Andesite. 

p. 337, 1902. 

F.·Fouque. F. Fouque, Andesite. 
B. Soc. M. Fr., XXY, I 
p. 333, 1902. i 

Not stated. i 1\o[ichel-Levy and Lact:oix, .. r?rpltyrite. Not in \V. T. 
I B. Sv. Ct. G. Fr., VII,· 

No. 45, p. 7, 1895. 

RUst. i A. Michel-Levy, Esterellite. ln W. 'J'., p. 423 
I B. Sv. Ct. G. Fr., IX, I 
I No·. 57, p. 19, 1897. 

; 

I A. Michel-Levy, RUst. Esterellite. Iu W. T .. , p. 423 
: B. Sv. Ct. G. Ft·.,,.. IX, 

No. 57, p. 21, 189t. 
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ANDESITE-Continued. 

O, .P,05 MnO I Inclusive.·[ Sum. Sp.gr.[ 

,. 
I 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K 20 H 20+ H 20- Ti 

-------- --------
89 61.58 18.84 4.68 .. n.·d. 2.04 6.59 4. 27 1. 49 1. 61 · 0. 27 trace 101. 37 

C4. V 

90 59. 50 18.49 6.38 n; d. 2. 15 5. 65. 4. 19 1. 69 . '3. 57 0.35 101.97 

D4. V 

91 57.63 18.43 4.59 n. d. 2.38 7. 18 3.92 1.30 5. 20 0. 28 trace 100.91 

C4. V 

92 43.66 26.79 5.81 n. d. 5.80 15.64 . 1. 97 0.55 1. 76 0.44 102.42 . 

D4. V -

93 51.7 20.7 2.2 5.5 3.8 9.9 2. 1 0.4 3.8 100. 1 

C3. V 

94 51.61 19.31 trace 8.93 4.35 3.83 5.37 1.90 3. 12 2: 17 0. 64 101. 23 

' C3. V 

95 G2.02 21.65 ~.22 trace 2. 70 4.40 6.90 1.10 1. 60 101.59' 

D4. V 

96 55.()1 15.69 4.78 5.79 6.20 11.21 1. 19 1. 55 0. 65 102. 07 2. 837 

D3. V .. 

97 54.26 15.93 6.80 5. 53 3.35 11.32 1.94 1. 10 0.99 - 0.27 101. 49 2. 770 

C3. V 

98 53. 13 15.61 2.33 8. 23 5.80 11 .. 75 1. 86 1.78 0.73 101. 22 2. 555 

C3. V 

99 57.19. 16. 27 6.85 0. 70 2.28 4. 8'9 6.08 4. 79. n. d. 0. 32 0. 09 99.46 

C2. IV 

100 57. 73 19.26 8.00 n. d. 0. 14 .4. 22 6. 78 4.68 2.EO trace trace 100. 31 2. 739 

C4. V 

101 55. 50 19.81 2.47 n. d. 0.95 1. 13 8.51 5.72 3.99 0.41 0. 21 1. 22 99.92 
-

B4. V 

102 52.27 19.27 n. d. 8.82 3.18 5.86 3.44 4.69 2. 47 100.00 

C4. V 
I 

103 62.54 23.56 1.15 4.75 3. 16 2.43 1. 75 99.35 2. 694 

C4. V 

104 62.30 17.45 5._50 n. d. 1.21 4.20 2.95 2.90 2. 70 99. 21 2. 595 

C4. v 

105 63.92 21.09 n. d. 3.88 0.72 4.61 1.04 2.'86 1.50 trace 99.62 

B4. V 
• 

106 54. 20 19.72 n. d. 10.49 2.46 9.40 2.05· 0.'64 0.68 99.64 

B4. V 

107 53.99 24.27 n. d. 7.35 2.39 9.23 1.59 0.75 0.55 100.10 

B4. V 

1()8 56.65 22. 11 3.31 n. d. 3.42 6.67 4. 10 1.86 2.20 trace 0.16 100. t18 

'B 4. v 
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ANDESITE-Continued. 

-
No. Locality. I Analyst. Reference. Rock name. Remarks. 

-
89 D ramont, .RUst. A. Michel-Levy, Esterelli.te. In W. T., p. 423. 

Esterel, B: Sv. Ct. G. Fr., IX, 
France. No. 57, p. 19, 1897. 

90 D ramont, RUst. A. Michel-Levy, Esterellite. In W. T., p. 425. 
Esterel, B. Sv. Ct. G. Fr., IX, 
France. No. 57, p. 21, 1897. 

·91 L es Cours, RUst. A. ·Michel-Levy, Esterellite. In W. T., p. 425. 
Esterel, B. Sv. Ct. G. Fr., IX, 
France. No. 57, p. 19, 1897. 

92 D ramont, RUst. A. Michel-Levy, . . Ind usion in In W. T., p. 433. 
Esterel, B. Sv. Ct. G. Fr., IX, esterelli te. 
France. No. 57, p. 36, 1897. 

.. 
ic du Midi d'Ossan, Not stated. J. de Lap).arent, Andesite. 
Pyrenees. B. Soc. 1. Fr., XXXIV, 

p. 284, 1911. 

94 L 'Arbizot~, Pisani. A. de Romeu, Andesite. 
Pyrenees. B. Soc.l\{, Fr., XXX, 

p. 179, 1907. 

95 L ocality not stated. J. Deprat. J. Deprat, 'Trachy-
North western C.orsica. B. Sv. Ct. G. Fr., XVII, andesite. 

No. 167, p. 54, 1907. 

9G A lb01-an Island, IT. Graber. F. Becke, Alboranite. Ip. W. T., p. 425. 
Spain. T.l\L P.M., XVIII, 

P.· 544, 1899. 

97 \lboran Island, H. Graber. F. Becke, Alboranite. In W. ~., p. 425·. 
Spain. ; T. M. P.l\L, XVIII, 

p. 544, 1899. 

98 I sla de Ia N ube, H. Graber. F. Becke, Alborani te. . In W. T., p. 425. 
Alboran Island, T. M.P. 1\L, XVIII, 
Spain.· p. 544, 1899. 

9!) 1ri.ingelsberg, Rossler. H. Laspeyres, Andesite. 
Siebengebirge. D. Siebengeb., 

p. 221, 1901. . 
100 I .Jowenberg, Deiters . )I. Laspeyres, Andesite. 

Si?bengeb.irge. D. S.iebengcb., 
p. 185, 1901. 

·101 n rohlt·hal; K. Volzing. K. Volzing, Pmnice. 
laa('her See, Jb. Pr. G. L:-A., XXVIII, 
Eifel. p. 25, 1910. 

102 H · orberig, A. Knop. A. Knop. Andesite. 2.27 H 20 and · 
KaiHerstuhl, D. Kaiserstuhl, 3.1~ CaC'Oa 
Baden. I p. 259, 1892. deducted. 

In W. T., p. 425. 

:tos H · liniker Thai, A. Vtgorio. A. J.Jagorio, Andesite. In W. T., p. 425. 
Hungary. T. M.P. M., VIII, 

p. 467, 1887. 

104 .B . ohunitzt A. -Lagorio. A: Lagorio, Andesite . In.W. T., p. 425. 
Hungary. T. M.P. M., VIII, 

p. 467' 1887. 

105 B ujaker Wald, A. Kalecsinsky. F. Schafarzik, Andesite. In W. T., p. 425 
Czerhat, 1\H. Ung. G. A., IX, 
Hungary .. p. 301, 1895. . 

lOG P eleske, A. Kalecsinsky. F. Schafarzik, Ande¢-te. In W. T., p. 425. 
Czerhat, Mt. Ung. G. ·A., IX, 
Hungary. . . p~ 258, 1895. 

107 . p eleske, A. Kalecsinsky. F. Schafarzik, Andesite. In W. T., p. 425. 
CzerhatJ Mt. Ung. G. A., IX, 
llutigary. p. 258, 1895. 

. . 
108 B 'ulza, K. Roka. E. Pinkert, Hornblende 

Kmsso, F. K., XXXVII, andesite. 
Hun ar g y p . 296 1907. 
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-
No .. 

----
09 

B 4.V 

1 10 

2.V 

11 

D 

1 

.B 

1 

3. IV 

12 

:B 3. IV 

.1 1:3 

B 3. IV 

Ll4 

3. IV 

'1 15 

D 3. v 

1 16 

B 3. IV 

1 17 

B 3. IV 

1 18 

B a: IV 

1 19 

B 3. IV 

1 20 

B 3. IV 

1 ~n 

B 4. v. 

1 22 

B 4. v 

1 23 

B 4. v 

1 24 

c 3. v 

l 25 

B 4. v 

1 26 

B 4. v 

1 27 

D 4. v 

Si02 Al20 3 Fe20 3 FeO 

-------

. 51. 32 16.62 9.28 n. d. 

62.46 16.07 l. 67 3.26 

. 59.73 16. 79 l. 44 3. 21"" 

'55. 23 1.4..06 5. 06' 4. 12 

53. 63 14. 17 l. 46 . · 8. 07 

60. 39 16. 96 1.50 3.42 

/?9.06 16.40 2.88 4. 18 

56.42 16.81 3.26 6.92 

59.55 18.08 2.15 3.13 

57.69 17.43 0.94 4.09 

58.78 16.97 1. 13 2. 10 

. 
.53. 82 16. 19 4.30 3.26 

69.52 13.12 5.27 n.d. 

68.85 13.02 2.67 · n. d. 

67. 38 15.46 3.66 n. d. 

66.99 17.56 1. 41 3.39 

66. 83 11.79 7. 86 n. d. 

62.26 12.35 9.79 n: d. 

63.85 13.14 9.39 n. d. 

I 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

ANDESITE-Continued. 

MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. : Sp.gr. 

-------- ----,_ 

5.36 9.62 2.96 2.15 2.60 0.25 0.55 }-00.71 

.. 

l. 56 3. 10 4.18 3.75 1.57 0.52 0.62 0. 11 98.'87 

l. 47 3. 27 4.31 6.09 3.93 0. 17 100 .. 31 

:i. 00 9.34 2. 07. 2.43 l. 07 l. 33 0. 57 SO a 0.84 100. 12 
Cl trace 

.. 

7.05 8. 52 1.80 2.03 2.01 0.93 trace SOa 0.62 100.29 2. 789 
Cl trace 

3. 81 5.41 ·3.37 2.01 3.03 (0. 21) trace Cl trace 99.11 2.580 

2.63 4.32 5.29 .1. 49 2.06 trace Cl trace 98.31 2.606 

3.50 5.64 l. 21· 3.07 2.25 l. 08 0. 23 100.39 2.625 

l. 40 9.36 l. 53 2~06 2.27 0.39 0.24 SOa 0.35 100.51 
·Cl trace 

4. 80 ·.7.18 l. 69 3.06 2.83 0:43 0.18 SO a trace ]00.32 

-
l. 46 7.27 3.67 4. 18 3."60 0.32 0.17 SOa 0.44 100.09 

7.-02 7. 28 l. 70 6. 28 0. 10 99.95 2. 78 

0.47 7.18 . 2.06 l. 08 0.42 1.46 0. 17 100.75 

1.57 4.72 l. 90 l. 80 3.03 1.36 0. 21 SOs 1.04 100.17 
Cl trace 

1.03 4. 72 4.98 2. 14 0.41 0.04 0. 29 100.11 

0.93 4. 25 3.35 0.3~ l. 53 trace trace - 99.75 

0.80 2.52 5. 54. 3. 81 O.fl4 I 99.79 

! 

0. 67 . 3. 62. 5.58 4.40 0.58 99.25 

0.56 4.00 6. 13 4. 08 0.30 101.45. 
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ANDESITE-Continued. 

I 
Ana,yst. Reference. Rock name. Remnrks. No. Locality. 

-- -·-· ---· 
109 Bulza, K. Roka. E. Pinkert, Olivine-augite ' 

Krasso, F. K., XXXVII, andesite. 
HungoJ'Y· p. 292, 1907. 

110 Cattajo, M. Stark. M. Stark, Hypersthene 
Euganean Hills, 'l'. M.P. M., XXV, andesite. 
Italy. p. 327' 1906. . 

111 l\fon t:e Amiata, L. Ricciardi. A. Verri, Andesite. I;n W. T., p. 259. 
Tuscany. B. Soc. G. It., VIII, 

p. 408, 188?. 

112 Rad.icomni, L. Ricciardi. G. Mercalli, Andesite. In W. T., p. 231. 
Tuscany. At. Soc. It. Mil., XXX, Cf.;No. 56, 

p. 375, 1897. !1.5.3.3. 

113 Radicofani, L. Ricciardi. G. Mercalli, Andesite. In W. T., p. 329. 
'l'uscany. At. Soc. It. Mil., XXX. Cf. No. 57, 

p. 371, 1897. II.5.3.3. 

114 Monte Patello, A. Rohrig. H. Emmons, Andesite. In W. 'r., p. 243. 
Capraia Island. Q. J. G. S., XLIX, 

. p. 141, 1893. 

115 PunttL della M:anza, A: Roht·ig. H. Emmons, Andesite. In W. T., p. 425. 
Cnprain Island. Q. J: G. S., XLIX, 

p. 142, 1893. 

llG Monte Rado, L. Ricciardi. C. Klein, Andesite. In W. T., p. 247. 
noar Lake Bolsena, · N.J. B. n·., VI, 
Italy. P.· 33, 1889. · 

117 Monte Cim~·no, L. Ricciardi. A. Verri, Andesite. In W. T., p. 247. 
near Vitet·bo, B. Soc. G. It'., VIII, 
Italy. p. 403, 1889. 

118 Monte Cimino, L. Ricciardi. A. Verri, Andesite. In W. T., p. 247; 
near Viterbo, B. Soc. G. It., VIII, 
Italy. p. 403, 1889. -

119 Bagnaia., L. Ricciardi. .G. Mercalli, i' Peperino '' 
nettr V.iterbo, Mem. Ac. Line., XX, (latite). 
Italy. p. 12, 1903 .. 

120 San Loreto, G. Aichino. V. Sabatini, 0 ligoc la.si te, 
Monte Cimino, · Vulc. Cim., ( ciminite). 

j near Vi~erbo, Italy. p. 506, 1912. 

121 Lava of 1888, L. Ricciardi. G. Mercalli, Andesite .. In W. T., p. 427; 
Vulcano, Gior. Min., III, 
Aeolian Islands. p. 110, 1892. 

122 Eruption of August, 1888, L. Ricciardi. G. Mercalli, Andesite ash. I~ W. T., p. 427. 
Vulcano, Gior. Min., III, 
Aeolian Islanqs. p. 112, 1892. 

123 Bomb of 1888, L. Ricciardi. G. Mercalli, Andesite. In W. T., p. 227, 
Vulcano, Gior. Min., III, -Aeolian Islands. p. 107, 1892. 

124 Bomb' of 1888, L. Kahlenberg. W. ILHobbs, Vulcanite. Alkalies 
Vulcano, B: G. S. A., V incorreCt. 
A eolian Islands. p. 601, 1894. Cf. No. 325, 

1.4.2.3. 
In W. T., p.l48 .. 

125 Eruption of 1889, Silvestri (?) Silvestri and Mercalli, Andesite. Interior of bomb: 
Vulcn.no, Ann. Uff. Met. It., X (IV), Not in W. T. 
Aeolian Islands. p. 235, 1891. 

126 Eruption of 1889, . Silvestri (?) Silvestri and Mercalli, Andesite . Cnist of bomb.-
Vulcano, Ann. Uff. Met. I.t., X (IV), Not in W. T. 
Aeolian Islands. p. 235, 1891. 

127 Bomb of 1889, Not stated. Silvestri and Mercalli, Andesite.· Not in W. T .. 
Vulcano, Ann. Uff. Met. It., X (IV), 
Aeolian Islauds. p . 235 1891. 
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ANDESITE -Continued . 
. .. 

I 

No· .. ~sio2 Al203 .. Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
-- ~-·--~---------------------

128 63.44 12.88 7~ 64 n. d. 2.45 6.04 4.02 3.09 0.31 0.16 . 0. 29 SOa trace 100.32 
Cl trace 

B4. V 

129 63.27 '12.34 7.32 n. d. 3.99 8.06 1.29 2.67 0:30 0.23 0.34 SOa 
Cl 

o. 41 100.36 
0.08 . 

C3. V . 
130 62.94 13.96 7.61 n. d. 0.59 2.08 5.42 3.64 0.55 97. ·79 

-
D4. V 

131 62.42 17.15 1..02 5.91 2. 14 6.39 2.09 1.21 0.53 1.45 0.29 lOO .. CO 

C3. V 

132 60.50 15.05 '1. 43 6.07 3. 11 8.61 1.83 . 2.-02 0.21 1. 12 0.34 100.29 
I 

C3. V 

133 58.05 12.06 8.42 n. d. 3.62 8.76 1.46 2.38 1. 42 1.12 0.44 SOa 0.21 100.30 
Cl 2.42 

C3. V / 

134 62.20 15~40 7.74 n. d. 2.09 5.95 3.25 2.45 0.13 0.13 0.46 99.80 

A4. IV 
-

135 57.38 18.13 9.23 n. d. 1. 93 8.50 2.14 1.36 0.41 0.20 0.34 99.92 . 
A4. IV 

136 57.60 14.71 8. 55 n. d. 4.98 7.54 3.46 1. 87 ·o. 73 o.ot> 0.82 100.31 

A4. IV 

137- 61.47 18.09 5~14 3.06 1.32 . 3; 00 5.85 2.83 n. d. 100.76 

C3. V 

138 60.24 20.28 2.32 ·3.88 0.50 1. 96. 7. 80 4'. 28 n. d .. 101. 26 

D3. V 

139 61.43 17.51 5 .. 11 2.30 0.54 2.45 6. 22 3.95 n.d, 99.51 2.34 

ca. v 

140 51.37 23. 71 1. 01 ~.01 4.06 9.76 2.53 1.81 0. 70 . 1.12 1. 65 100. 82 

C3. V 

141 73. 73 14.77. 0.91 1. 93 3.27 2.75 1. 76 99.15 

C4. V 

142 71.05 .17.61 trace 4.45 3.04 2.56 1. 42 100. 13 

C4. V .. 

143 68.00. 17.91 trace 5.63 3.35 2.58 2. 60 100.07 

C4. V 

144 58.42 18.08 5.30 n. d. 1. 78 6. 15 . 3. 46 0.91 5.31 1.03 100.44 2. 6ZO 

C4. V. 

145 60.95 16.42. 7.02 n. d. 2.05 6.99 3.35 0. 83 2. 20 0.80 100.59 2.74 

B4. V ... 

146 58.35 24.92 0.77 2.31· 6.47 3.55 1.66 99.00 

D4. V I 
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I I I 

I 
No. Locality. I 

Analyst: · Reference. Rock name. Remarks. 

1~8 Eruption of November, 1888, L. Ricciardi. G. Mercalli, Andesite ash. In W. T., p. 427. 
Vulcano1 

Gior. Min., III, 
Aeolian Islands. p. 112, 1892 .. 

129 Eruption of September, 1888, L. Ricciardi. G .. Mercalli, Andesite ash. In W. T., p. 427. 
Vuleano, · G ior. Min., III, 
Aeolian Islands. p. 112, 1892. 

' 
130 Bomh of 1889, Not stated. Silvestri and l\fercalli Andesite. Not in W. T. 

. \• uleano, Ann. Uff. Met. I.t., X (IV), ·-
J\ eolian Islands. p. 205, 1891. 

131 Lava of 1888, L. Ricciardi. G. l\fercalli, Andesite. In W. T., p. 249. 
Vulcano, (.ior. Min., III, 
J\'oolian Islands. p. 110, 1892. 

, I 

132 Lava of 1888, L. Ricciardi. G. Mercalli, Andesite. In W. T., p. 247. 
vukano, Gior . .Min., III, 
Aeolian Islands. p. 110, 1892. 

133 Eruption of 1888, L. Ricciardi. G. }.f ere all i, . Andesite ash. In W. T., p. 427. 
v ul< ano, Gior. Min., III, 
Aeolian Islands. p. 112, 18!.12. 

134 Capo GrMiano, F. Glaser. A. Bergeat, Cordierite. andesite. In W. T., p. 425. 
}ilicudi, Alh. Bay. Ak. W., XX; 
Aeolian Islands. p. 214, 1899. 

135 Filicud.i, F. Glaser. A. Bergeat, Andesite. In W. T., p. 425. 
Aeolian Islands. ALh. Day. Ak. W., XX, · 

p. 208, 1899. 

13G Alicudi, F. Glaser. A. Bergeat, Andesite. In W. T., p. 425. 
Aeolian Islanrls. Abh. Bay. Ak. W., XX, 

p. 219, 1899. 

137 Montagna Grande, 
Pan telleria. 

H. Foerstner. II. Foerstner, Andesite.·. 
Z. K., VIII, 

Cf. No. 35, 
!.5.1.4. 

p. 155, 1884. Cf. J. G., XXII, 
p. 19, 1914. 

In W. 'l'., p. 203. 

138 Montagua Grande, E. Maegis. II. Foerstneri Andesit~. Cf. as above. 
Pa.ntelleria. Z. K., VII , In W. T., p. 203·. 

p. 155, ~884. •. 
, 

139 Porto Scauri, · H. Foerstner. H. Foerstner, :Andesite. Cf. as al>ove. 
Pantelleria. Z. K., VIII, In W. T., p. 203. 

p. 164, 1884. 

lAO . Pala Manteda, ·F. Millosevitch . F. M~llosevitch, Augite andesite. 
llorinns, Mem .. Ac. Line. (5), VIII, 
Sardinia. No. 15, p. 616, Hlll. 

14.1 Kara Dag, A. Lagorio. A. Lagorio, Py-loxene andesite. In W. T., p. 427. 
Crimea. I Cong. G. Int., VII, Guide 

XXXI, p. 13, 1897. 

1,42 Kara Dag, A. Lagorio. A. Lagorio, Pyroxene andes~ til. In W. T., p. 427. 
Crimea. I Cong. G. Int., VII, Guide 

XXXI, p. 13, 1897. 

14.3 KamDag, A. Lagorio. A. Lagorio, Pyroxene andesite. In W. T.,·p. 427. 
Crimea. Cong. G. Int., VII, 

Guide XXXI, p. 13, 1897. 

144 KamDag, A. Lagoqo. A. Lagorjo, - Andesite. In W. T., p. 427. 
Crimea. T. M.P. M., VIII,_ 

p. 473, 1887. 

145 Bujuk Uragi, 
Crimea. 

R. Prendel. R: Prendel, 
H.ef., N.J., II, 

(Andesite.) In W. T., p. 427. 

p. 97, 1887. 

HG Near Kara Dag, A. Lagorio. A. Lagorio, Pyroxene andesite. In W. T., p. 427. 
Lrimeo,. Cong. G. Int., VII, 

Guide XXXI, . 13, 1897. I p 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO NazO K20 . H20+ H20- Ti02 P20s Mno· Inclusive. Sum. Sp .. gr. 

-------------------------- --

147 69. 87 17. 26 2.29 n. d. 0.08 2. 82 4. 52 1.92 0. 76 0. 22 0. 26 0. 02 100. 00 

B4.V -

148 65. 74 18. 76 4.18· n. ·d. 1. 90 2.89 4. 52 1.64 0. 24 0. 10 t~ace 0. 02 ]00. 00 

B4.V 

-
149 57. 01 19. 02 n. d. .5.82 5.47 .6.92 4.49 ''1.63 0.20 100. 56 

B4.V 

' 150 56. 99 19. 58 n. d. 5. 44 5. 34 6. 80 3. 36 179 0. 13 99. 43 

B4.,. 

151' 52. 43 25.44 2. 98 1. 90 2. 36 2. 95 6. 90 1.48 2. 59 0. 92 0. 04 0.02 100. 00 

C3.V 

' 

152 63. 52 13. 9~ .2. 02 0. 21 1. 20 4. 26 0. 93 2. 29 7. 56 3. 80 0.11 0. 12 100.00 

B3.1iT 

153 51. 73 21.41 6.06 0. 43 1. 72 2.09 6. 82 1. 61 n. d. 0. 12 100.00 

c:l.V 

154 51. 23 22. 33 5.'74 0. 15 1. 75 4. 23 3.60 4. 63 5. 57 2. 41 0. 16 0. 01 100.-00 

C3.V 

155 '62. 99 18. 69 2.36 2. 20 1.59 3. 71· 4. 18 2. 38 1. 09 0. 64 6. 13 0.·06 100.00 

Ba. IV 

156 59. 12 20. 34 5.52 0.51 3.'38 3.44 4.14 2.81 0.41 0. 14 0. 19 100.00 
-

ca. v 

157 59. 10 20.48 4.76 0.20 2. 97 5. 23 4. 88 0.85 0. 20 0.33 0. 20 0.20. 100.00 

ca. v 

158 58. 59 21. 29 4. 74 0.71 2.49 6.36 4. 42 0.94 0.27 0.04 0. 19 0. 18 100.{)0 

ca. v 

I 

159 55. 49 10.45 6 .. 81 0.63 6. 10 17. 11 0 .. 96 0. 69 0. 91 0. 68 0. 10 0.04 0.02 100. 00 

D3. V ; 

~ 

160 58. 80 17. 70 6. 77 n. d. 3.54 5.83 2. 70 2.60 2. 80 100. 74 

C4. V 

161 61. 40 21. 30 4. 28 n. d. 2. 24 3. 67 3. 11 2.55 2. 40 100.95 

C4. V 

]62 61.00 20. 80 4. 37 n. d. 2.56 4. 50 3. 27 2. 15 2. 30 100. 95 

C4. V 

163 59. 9:3 16. 99 3. 58 1. 28 1. 51 5. 92 3. 23 1. 55 4. 28- 0. 96 Cl · trace 99. 23 2. 327 

Ba. IV 



I" 
No. 

147 

148 

149 

150 

151 

152 

153 

Locality. 

. t~ Acbatis M 
Caucasus 

Keli, • 
Caucasus 

Mleti, 
Caucas us. 

Mleti, 
Caucasl lS. 

alley, 
flis, 

Salalaki V 
near Ti 
Caucas us. 

~Pass, Mzchcttr 
Arm'em a. 

~t Pnss, Mzchettr 
Arm em a. 

154 Mzchettra 
·, Armem 

. P~s, 
a. 

155 

157 

158 

159 

~60 

161 

162 

Kip. goll, 
Arm em a. 

Ala~ez, 
Z1arat, 
Armcru a. 

Little Ar 
Arm en 

arat, 
ia. 

~rat, Little Ar 
Armeru a. 

alley, ArguriV 
Greater 
Annen 

Ararat, 
in.. 

ako, 
s Island, 

Mount Ph 
Lcmno 
Aegean Sea. 

10 Island, 
Pithn.ri, 

Mytilct 
Aegean Sea. 

s, Mcsotopo 
My tile 
Acg~an 

no Island, 
Sea. 

163 Spasmcn o Vouno 
Acgina 
Greece ' 

-

) 
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Analyst. Reference. 
I 

Rock name. Remarks. 

C. Schmidt. H. Abich, Quartz andesite. Si02 includes 
G. Armen., II, loss. 
p. 158, 1888. 3 decimals. 

Not in W. T. 

C. Schmidt. H. Abich, 
G. Armen., II, 

Augite and.esite. Si02 includes 
loss. 

p. 158, 1888. 3 decimals. 
Notin \V. T. 

Loewinson~Lessing Loewinson-Lessing, Andesite. In W. T., p. 427. 
and Krikmeyer. I-tef., N.J., II,· 

p. 237, 1899. 

Loewinson-Lessing Loewinson-Lessing, Andesite. In W. T., p. 427. 
and Krikmeyer. Ref., N . .J.., II, 

p. 237, 1899. 

C. Schmidt. H. Abich, Augite 3:J?desite. 'Si02 includes 
G. Armen., II, loss. 
p. 153, 1888. 3 decimals. 

Notin W. T. 

C. Schmidt. H. Abich, Andesite tuff. Si02 includes· 
G. Armen., II, loss. 
p. 154,, 1888. 3 decimals. 

Not in· W. 'f. 

C. Schmidt. H. Abich, Andesite tuff. Si02 includes 
G. Armen., II, loss. 
p. 154, 1888. 3 decimals. 

Not in W. T. 

C. Schmidt. H. Abich, Trachyandesite tuff. Si02 includes 
G. Armen., II, loss. 
p. 153, 1888. 3 decimals. 

Not in W. T. 

C. Schmidt. H. Abich, Augite andesite .. Si02 includes 
G. Armen., II, loss. . 
p. 154, 1888. 3 decimals. 

Not in W. T. 

C. Schmidt. H. Abich, ·Andesite. Si02 includes · 
G. Armen., II, loss. 
p. 154, 1888. ·3 decimals. 

Not in W. T. 

C. Schmidt. H. Abich, Andesite. Si02 includes 
G. Armen., II', loss. 
p'. 153, 1888. .3 decimals. 

Not in W. T. 

c. schmidt.· H. Abich, Andesite fulgurite. Si02 includes 
G. Armen., II, loss. 
p. 153, 1888. 3 decimals .. 

Notin W. T. 

C. Schmidt. H. Abich; Andesite. Si02 includes 
G. Armen., II, loss: 
p. 155, 18'88. 3 decimals. 

Not in W. T. 

L. de I.aunay. L. de Launay, · Andesite. Not in W. T~ 
Ann. Mines (9), XIII,· 
p. 223, 1898. 

L. de Launay. L. de Launay, 
Ann. Mines (9), XIII, 

Trachyandesi te: Not in \V. T. 

p. 187, 1898. 

L. de Launay. L. de Launay, 
Ann. Mines (9), XIII, 

Trach yandesite. Not in W. T. 

p. 187, 1898. 

p 

J:... Rohrig. H. S. Washington, Hornblende Sp. gr. low. 
J. G., III, andesit~. In W. T., p.193. 

. 150 1895. 
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No. Si02 Al20 3 Fe20 3 FeO -MgO CaO N~O K20 H20+ H20- Ti02 P20s MnOI Inclusive. Sum. Sp 
--------------------

.gr. 

164 55. 87 22.40. 2.52 1.80 2. 99" 9.20 1. 80 . 0. 39 2.66 0.16 99.79 2. 268 

ca. v 

165 54.86 23.08 4.41 1. 50 1. 29 6.98 3.35 1. 48 2.80 0.05 99.81 2. 503 

ca. v .. 

166 56.1 20.4 2.3 3.0 6.5 8.6 2. 7 0.9 .n. d. 0.8 101.3 2. 845 

Da. V 
I 

167 73.2 13.8 2.4 n. d. 1.1 0. 6' 4.9 2.1 n. d. 3.2 101.3 

D4. V· 

168 ·70. 7 16.3 0.1 0.2 0.4 1.6 7.2 3.5 n. d. 100.0 

Da. V 

169 68.71 18.19 ·I. 20 2.25 0.52 3.61 4.23 ,1. 34 n. d. 0.52 100.57 2." 499 

Ba. IV 

170 . 64.6 18.7 2.1 4.1 1.5 2.8 4.7 1.5 n. d. 100.0 

Da. V 

171 63.6 20.2 2.0 3.9 0.6 2.5 5.0 2.2 n. d. 100.0 

D3. V 

172 60.9 21.6 1.9 2.4 1.5 4.2 4.6 2.9 n. d. 100.0 
.. 

Da. V 

173 57.2 19.§ 9.2 n. d. 3.1 5.7 5.2 0.1 n. d. 100.0 

D.4. v 

174 57.2 19.1 .2. 2 4.7 3.5 7.1 4:2 2.0 . n. d. 1oo.o' 

D3. V 

175 56.3 18.5 2.7 3.3 5.5 9.4 . 3. 6 0.7 n. d. 100.0 . 
D3. V 

176 56.0 23.5 5.3 n. d. 2.6 6.7 5.5 0.4 n. d. 100.0 

D4. V 

177 53.9 25.6 2.0 3.7 1.9 6.8 3.4 2.7 n. d. 100.0 

-D3. V 

178 52.4 21.3 4.2 4.5 3.9 11.8 1.8 0.1 n. d. 100.0 

Da. V I 
' 

17!J 51.9 22.2 3.2 3.9 5.2 9.3 3.7 0.6 n. d. 100.0 2. 764 

D3. V· 

180 51.8 20.1 4.6 7.0 3.4·. 11.9 1.1 0.1 n. d. 100.0 

Da. V 

l81 51.7 22.4 3.4 4.0 4.3 10.4. 3.4 0.4o n. d. .. 100.0 

Da. V 

182 51.5 24.5 3.9 4.9 2 .. 3 10.9 1.2 0.8 n. d. 100.0 

Da. V · 
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No. Locality. Anal )rat. .Reference. Rock name. Remarks. 

------------------------------l-------------~-l-~----------------------1---------~----l-------------

1G4 Kakoperato, 
Aegina, 
Greece. 

1G5 Stavro Vouno, 
Aeginn., 

· Greece. 

1GG Kai meni? 
:Mothttna, 
Greece. 

167 Acrotiri, 
T11era, Santorini, 
Aegean t>ea. 

1G8 Datos, 
'!'hera, Santorini, 
Aegean Sea. 

160 Acrotiri, 
'!'hera, Santorini, 
Aegean Sea. 

170 Thera 
Santoriuni, 
Aegean Sea. 

171 . Thera, 
Santorini, 
Aegean Sea. 

172 

I 173 

174 

175 

17G 

177 

Thora 
Sa.ntorini, 
Aegean Sea: 

Balos, . 
'!'hera, Santorini, 
Aegean S0a. 

Thera, 
Sa.ntorini, 
Aegean Sea. 

Thera, 
S:tnt·n·ini, 
Aegean Sea. 

Das':l of St. Elias, 
.'!'hera, SantJrini, 
Aegean Sea; 

Thera, 
Santorini, 
Aegean $ea. 

178 Thera, 
Santorini, 
Aegean Sea. 

170 Thera, 
Santorini, 
Aegean Sea. 

180 Thera, 
Santqrini, 
Aegean Sea. 

181. Thera, , 
SantoriniJ.. 
Aegean ~:;ea. 

182 Thera, 
Santorini, · 
Aegean Sea. 

A. Rohrig. 

A. Rohrig. 

F. Fouque. 

F. Fouque. 

F. Fouque. 

F. Fouque. 

F. Fouque. 

F. Fouque. 

F. Fouque. 

F. Fouque·. 

F.lfouque. 

F. Fouque. 

F. Fouque. 

F. Fouque. 

F. Fouque. 

F. Fouque. 

F. Fouque, 

F. Fouque. 

F. Fouque. 

H. S. Washington, 
J. G., Ill, 
p. 150, 1895. 

H. S. Washington, 
J. G., III, 
p. 150, 1895. 

F. Fouque, 
B. Soc. M. Fr., XXV, 
p. 315, 1902. 

F. Fouque, 
Santorin, 
p. 365, 1879. 

F. Fouque. 
B. Soc. l\L Fr., XXV, 
p. 320, 1Q02. . 

F. Fouque, 
B. Soc. M. Fr., XXV, 
p. 318, 1902. 

F. Fouque, 
B. Soc. M. Fr., XXV, 
p. 302, 1902. 

F. Fouque, 
B. Soc. M. Fr., XXV, 
p. 303, 1902. 

·1 F. Fouque, 
B .. Soc. M. Fr., XXV, 
·p. 304·, 1902. 

F. Fouque, 
Santorin, 
p. 343, 1879. 

F. Fouque, 
B. Soc. M. Fr., XXV, 
p: 303, 1902 .. 

F. Fouque, 
D. Soc. M. Fr., XXV, 
p. 306, p. 1902. 

F. Fouque, 
Santorin, 
p. 334, 1879. 

F. Fouque, . 
B. Soc. l\L Fr., XXV, 
p. 307' 1902. 

F. Fouque, 
B. Soc. M. Fr., XXV, 
p. 313, 1902. 

F. Fouque, 
B. Soc. M. Fr., XXV, 
p. 312, 1902. 

F. Fouque, 
B. Soc: M. Fr., XXV, 
p. 309, 1902. 

F. Fouque, 
B. Soc. M. Fr., XXV, 
p. 310, 1902. 

F. Fou'lue, 
B. Soc. M. Fr., XXV, 
p. 311, 1902. 

Hornblende 
andesite. 

Hornblende 
andesite. 

Alborani~e. 

Trass. 

Andesite perlite. 

Andesite. 

Santo:dnite. 

Santorinite. 

Santorinite. 

Lava. 

Lava. 

Santorinite. 

·Anorthite lava . 

Santorinite. 

Alboranite. 

Alboranite. 

Alboranite. 

Alboranite. 

Alboranite. · 

Sp. gr·. low. 
Segregation in 

No. 42, 
11.4.2.4. 

In W. T., p. 251. 

In W. T., p. 427. 

NotinW. T. · 

Calculated to 
100. 

Calculated to 
100. 

Calculated to 
100. 

Calculated to 
100. 

Calc'ulated to 
100. 

Not in W. T.· 

Calculated to 
100. 

Calculated to 
100. 

Calculated to 
100. 

Not in \V. T. 

Calculated to 
100. 

Calculated to 
100. 

Calculated to 
100. 

Calculated to 
100. 

Calcdated to 
100. 

Calculated to 
100. 
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ANDESITE-Continued. 

No. Si02 Al20 3 Fe20 3 1 FeO MgO I CaO N~O K20 H20+ H20- Ti02- P20s MnO ]nclusive. Sum. Sp.gr.l 
--- --· 

__ , __ ---- --
83 65.80 19.43 2.13 2.86 l. 18 l. 99 5.53 l. 45 (0.42) 0.16 100.53 2.588 

c 3. v 

1 84 59.15 20.50 4.50 5.52 0.93 2.25 6.52 l. 04 n. d. 0 .. 21 100.62 2._618 

c 3. v 

1 85 57.08 20.35 2.31 5. 75. l. 39 9.04 3.82 0.72 n. d. 0.·36 100.82 2.7'65 

c 3. v ! 

1 86 68.02 16.73 1. 90 4.04 0.92- 2.33 4.90 0.92 n. d. 0.31 100.0i 2.498 

c 3. v 

1 87 64-.97 19.52 0.'95 3.05 1. 26 4.61 5.04 0.93 (0.17) 0.16 100.49 2;553 

c 3. v 

1 88 64.32 21.11 0.56 4.09 l. 37 2.39 5.2Q - l. 07 n. d. 0.69 100.80 2.581 

c 3. v 

1 89 65.97 19.70 2.00 ~.67 l. 05 2.68 5.04 1. 47 (0. 06) 0.47 101.05 2.577 

c 3. v 

1 90 . 71.0 16.8 0.3 0.5 0.7' 0.8 7.4 2.0 n. d. 0.5 100.0 ,. 

D 3. v 

.91 67.6 16.5 l. (i 3.4 2.2 2.6 4.9 l.S 0.7 ·101. 3 

D 3. v 

1 92 67.3 17 .. 2 1.4 3.2 2.0 2.5 4.7 2.1 1.1 101.5 

D 3. v 

1 93 66.1 17.G 1.7 3. 7 2. 1 3.1 3.9 l.G 0.9 100,7 

D 3. v 

1 94 65. 42 20.61 1. 45 2.4.0 1.04 3.4.3 5. 19 0. 88 n. d. 0.26 100.68 2.4.96 

c 3.·v 

1 95 ()6.0 18; 1 1.2 2.9 2.2 2.2 A·.O 4. 2 0. 7 101.5 

D 3. v 

1 96 53. 59 23.82 o::n 5. 75 3.62 10. 53 2.39 0. ~~7 (0. 51) 0.05 100. 43_· 2.764 

c 3. v 

1 97 66. 4.0 19.05 l. 20 4.15 1. 20 3.40 4.50 1. 25 n. d. 101. 15 

c 3. v 

1 98 67.66 15.30 2.37 n. d. 1. 53 4.95 3:68 2.69 2.90 101.08 
, 

c 4. v I 

1 99 56. 70 19. 57 2.96 '1. 70 3.34 6. 17 3.59 1. 71 3. 20 98.94 

D 3. v 

2 00 '55.-55 17.14 6.39 11. d. 3. 30 6.78 2.88 3. 87 ' 1. 76 97.67 

D 4. v 

01 46. 20 14. 75 9.67 0.75 6.07 9.53 4.43 l. q9 2. 40 2.28 0.45 97.92 
(100.52) 

2 

D 3. v 

2 02 57.16 20.06 2. 84 1. 95 1. 55 4.41 5.84 4:52 l. 09 2.67 trace 102.09 

D 4. v I i I 
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I 
No. Locality. Analyst. Reference. Rock name. _I Remarks. 

18~1 Therasia P. Fouque. F. Fouque, Santorinite. Of. No. 172, 
Santorini, 13. Soc. M. Fr., XXV, 1.4.2.4. 
Aegean Sea. p. 298, 1902. 

184 Upper flow, 
· Aspronisi, Santorini, 

F. Fouque. F. Fouque, 
B. Soc. M. Fr., XXV, 

Santorinite. 

Aegean Sea. p. 299, 1902 .. 

185 Lower flow, F. Fouque. F. Fouque, Santorinite. 
Aspronisi, Santorini, 13. Soc. M. Fr., XXV, 
Aegean Sea. }'>.~300, 1902. ' 

18(i Palaea Kaimeni, ·F. Ji'ouque. F. Fouque, Santorinite. Of. No. 173,· 
Santorini, . B. Soc l\1. Ft·., XXV, 1.4.2.4. 
Aegen.n Sea. p. 297, 190?.. 

187 Paln.ea Kn.imeni, F. Fouque. F. Fouqpe, Santorinite. Of'. No. 173, 
Sn.ntorini, B. Soc. M. Fr., XXV, !.4.2.4. 
Aegen.n Sen.. p. 296, 1902. 

188 Palaen. Kn.imeni, F: Fouque. F. Fouque, . Sn.ntorinite. 
Santorini, B. Soc. l\1. Fr., XXV, 
Aegean Sen.. p. 295, 1902. 

189 l\fikra Kn.imeni, F. Fouque. F. Fouque, Sn.ntorinite. 
Santorini, B. Soc. l\1. Fr., XXV, 
Afi!gean Sea. p. 293, 1902. . 

190 Santorini, F. Fouque. F. Fouque, Santorinite 
Aegen.n Sen.. B. Soc. M. Fr., XXV, pumice. 

p. ·316, 1902. . 

191 Bomb of 1866, H. Arsn.ndaux. II. Arsn.ndn.ux. Andesite. 
Giorgio Kaimeni, Sn.ntorini, B. Soc. M. Fr.·, XXIV, 
Aegen.n Sen.. p. 467, 1901. 

192 Bomb of 1868, H. Arsan~aux. II. Arsn.ndn.ux, Andesite. Interior. 
Giorgio Kn.imeni, Santorini, . B. Soc.l\L Fr., XXIV, 

Aegen.n Sen.. p. 467, 1901. 

193 Bomb of 1868, H. Arsandaux. H. Arsandn.ux. Andesite. Crust. 
Giorgio Kn.imeni, Sn.ntorini, , B. Soc. l\f. Fr., xxn·, 
Aegen.n Sen.. p. 467, 1901. 

194 Bomb of 1868, F. Fouquee. F. Fouque. Sn.ntorinite. Crust. 
Giorgio Kn.imeni, Sn.ntorini, 13. Soc. l\L Fr., XXV, 
Aegen.n Sea. p. 292, 1902. 

195 Bomb of 1867, . H. Arsn.ndn.ux. II. Arsn.ndaux, Andesite. 
Giorgio Kn.imeni, Sn.ntorini . B. Soc. l\L Fr., XXIV, 
Aegean Sen.. p. 467, 1901. 

196 Giorgio Kaimeni, F. Fouque. F. Fouque, Alboranite. T nclusion in 
Santorini, B. Soc. M. Fr., XXV, .santorinite. 
Aegen.n Sen.. p. 314, 1902. 

Ul7 :Mn.y Isln.ud, 
Sn.ntorini, 

P. Fouque. F. Fouque, · 
B. Soc. :M. Fr., XXV, 

San tor ini te. 

Aegen.u Sea. p. 286, 19Q2. 

198 Cn.p Mn.rsn., Duparc and• Duparc, Pearce, and Ritter, Hornblende In W. '1'., p.' 427. 
Menerville, Pearce. Mem. Soc. Ph. Gen., andesite.· 
Algeria. _XXXIII, No.2, p. 89, 1900. 

199 Cap :Marsa, Duparc and Duparc, Pearce, and Ritter, Hypersthene Mean of 3. 
:Mener'\rille, Pearce. Mem. Soc. Ph. Gen., andesite. In W. '!'., p. 4-27. 
Algeria. XXXIII, No.2, p. 84, 1900. 

200 Ca~ Maran., Di.tparc and Duparc, Pearce, and Ritter, Hypersthene Mean of 3. 
{enerville, Pearce. Mem. Soc. Ph. Gen., andesite. In W. '!'., p. 427. 

Algeria. XXXIII, No.2, p. 84, 1900. 

201 Les Mamelles, Pisani. J. Chantard, Ap.desite. Also in 
Cn.r) Verde,. C. R., CX:LIII, B. Soc. Gr. 
Senega.!. p. 921, 1906. (4), VII, 

p. 43 7' 1907. 

202 Nightingale Island, Klement. A. Renard, Andesite tuff. In \V.1.'., p. 427. 
'l'ristan d'Acunha. Chall. Rep. Oc. Islds., 

p. 92, 1889. 
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ANDESITE-Continued. 

MnOI 
-

-No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na.~O- K20 H20+ H20- Ti02 PzOs Inclusive. Sum. Sp.gr. 
~ ----

I 

203 64.54 19.16 '7. 23 n. d. 3.39 2.47 0.57 1.13. 2.25 0.79 101. 53 
I 

D4. V l 

/ ' 204 55.67 16.06 10.89 n. d. 2.93 5.92 3.81 0.51 4. 15 0.83 100.77 I 

I 

At.1. IV 
\ 

205 55. 10 19.57 . 8. 52 n. d. 2.01 5.90 3.67 4. 77 1. 19 100.73 I 

B4. V 

206' 60;12 18.25 5.43 n.·d. 1.11 3.83 5. 81 1.69 3.52 99.76 2. 5,8 

B4. V 

207 5'4. so 22.31 2.47 4.33 3.28 7.08 4.47 1.03 0.30 trace 100.07 2.76 

I 
(100. 77). 

C3. V 

203 . 59. 70 16.68 5.43 2.09 2.35 5.20 2.67 0.99 0.90 0. 15 0.98 SOa · 0.95 100.34 s 2.25 

C2. IV . 
209 59.56 16. 10 6.28 3.02 3.08 6.32 3.09 0.80 0.44. 0.18 1. 80 100.67 

C3. V 

I 

210 57.32 22.67 1.28 5. 61 5.43 0.12 3.89 1.35 2.60 100.67 

B3. IV 

211 51.85 ·21.97" 4.64 2.87 1.88 8.24 .·4.04 1.64 3.84 100.~7 

B3. IV 

212 51.34 21..21 1.75 9.16 2.56 9.92 3.22 0.25 0.85 100.26 

B3. IV 

213 54.66 14 .. 79 8. 59 n. d. 0. so .6. OS 3.62 2.30 3.93 0. 10 0.63 Cl o. 29 98.95 s 3.16 I 
D4. V 

214 49.89 20.01 1.75 9.16 3.58 10.45. 4. 17 o .. 42 0. so 100.23 

B3. v· 

215 61. 2S 18.16 5.97 1.76 0. 79 3.55 5.51 2.75 1. 72. trace 101.49 

C3, V 
.... 

216 59.87 17.23 9.96 n. d. 0. 77 2:96 6. 21 2.92 0.61 100.53 

B4. V I 
217 50.S7 21. 98. 5.S5 5.09 1. 3S 9.12 

I 
2.85 0.22 0.43 1.45 99.24 ! 

C3. V 

218 54.44 12 .. 90 7.0S n. d. 12.75 5.-12 2.06 0.35 5.54 100.24 2.75 

B4. V 

219 53. 18 16. 18 10. 30, n. d. 6.72 10.12 1. 85 0.35 1.65 100.35 2. 725 

B4. V 

220 58. 14 17.93 5.46 :ri. d. 2. 61 7.63 4. 08 2. 16 1.76 0.10 . 99. S7 

A4. IV 
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No. Locality. Analyst. Heference. Hock name. Remarks. 

203 llarrismith, W. P. Jorissen. G. A. F. Molengraaf, Cordierite In \V .. T., p. 427. 
Orange .lUver 'Colony. N.J., I; vitrophy:rite. 

p. 82, 1894 .. 

204 Chemerin, Kushkek, E. Drasche. E. Drasche, Andesite. In vV. T., p. 427. 
Elbmz Mountains, Vh. G. R.-A. Wien, 
Persia. p. 196, 1884. 

205 Duhemin, . E. Drasche; E. ·Drasche, .. Andesite . In W. T., p. 429. 
Elburz Mountains, Vh. G. R.-A. Wien, 
Persia. . p. 1'96, 1884. 

20G Nikolaievska, Not stated. K. K Bogdanovitch, Hornblende 
AmurRiver, Fund. Marek., andesite. 
Siberia. p. 57. 

207 Kljutschwesk, Not stated. K. Bogdanovitch, Augite andesite. 
Korjaka Volcano, Pet. Mt., L, 
Kamchatka. p. 173, 1904. 

208 Dandaisan, Sl~imidzu. T. Wada, · Andesite ash. Alkali.es 
Japan. Mt. D. Ges. Ost.-As., V, interchanged. 

p. 74, 1889. Cf. N.J., 18:.!0, 
II, p. 102. 

In w. 'r., p. 429. 

209 Bandaisan, Shimidzu. T. Wada, Andesite. Alkalies 
Japan. :Mt. D. Ges. Ost.-As., V, interchanged. 

p. 74, 1889. Cf. N.J., 18:.!0, 
II, p. 102. 

I,n W. T., p. 245. 

210 Iwaonobo:ri, Takamine. D. G. Soc. Jap., Andesite. Not in W. T. 
Shiribeshi, Hokkaido, 1885? 
Japan. 

211 Kabashite, Takamine. D. G. Soc. Jap., Andesite. Not in W. T. 
Oshima, Hokkaido, 1885? 
Japan. 

212 Usu, Takamine. D. G. Soc. Jap., Andesite .. Not in W. '1'. 
Iburi, I:Iokkaido, 1885? 
Japan. 

213 Kirishimayama, M. Fesca. l\L Fesca, Andesite ash. Incorrect in 
Kiu Shiu, Mt. D. Ges. 9st.-As., VI, N.J., 1897, 
Japan. p. 347, 1896. I,,. 288. 

In·\ . T., p. 429. 

2~4 Naiho, Takamine. D. G. Soc. Jap., Andesite. Not in W. T. 
Etrof, Chishima, 1885? 
Japan. 

215 Sulphur Island, J. Petersen. 
J'apan. 

J. Petersen, Augite andesite. In W. T., p. 429. 
Jb. I:Iamb. \V. Anst., VIII, 
p. 13, 1891. 

21G Sulphur Island, J. Petersen. J. Petersen, Augite andesite. In W. T., p. 429. 
;Japan. Jb. llamb. W. Anst., VIII, 

p. 15, 1891. 

217 Miiakeshima, J. Petersen. J. Petersen, Mijakite. In W. T. p. 429. 
Bonin Islands, Jb. Hamb. \V. Anst., VIII, 
Japan. p. 50, 1891. 

218 Miyanura, . . Fukuda. Y. Kikuchi, A11desite. "Boninite" in 
Chichishima, Bonin Islands, . J. Coll. Sci: Jap., III, Petersen, 
Japan. p. 73, 1890. ref. above. 

In W. T., p. 429. 

219 Kmose, 
Ototoshima, Bonin Islands, 

Fukuda. Y. Kikuchi, 
J. Coll. Sci. Jap., III, 

Andesite perlite. "Bonini te " in 
Petersen, 

·Japan. p. 73, 1890. ref. above. 
In W. T., p. 429. 

220 Aroyroy, A. J. Cox. A. J. Cox, Andesite. 
Mas bate, Phil. J. Sci. (A), III, 
Philippine Islands. p.,404, 1908. 
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221 

No 
-

. MgO ~~"0 ~a,O TiO, I P,O, 
I I Si02 Al20 3 Fe:.!Oa FeO K20 H 20+ H:P- MnO Inclusive. Sum. Sp.gr.l 

--- I 
----- -----, 56. 55 22.34 . 1. 87 :n. d. 2. 36 4. 74 2. 38 4.84 4. 86 2. 51 100.44 

A4. IV 

222 55.97 20.35 6. 26 n. d. 3.40 7.'J2 3.52 2.48 o: 38 0.33 100.61 
, 

B4. V 

223 53. 69' 18.00 9. 11 n.'d. 4. 59 8.64 3.07 1.63 1. 08 o.:n 100. 12 

·.A4. IV 

224 63.9 17. 8 3. 7 0.4 1.4 4. 2 4. 2 3.4 0. 2 99.2 

ca. v . 
225 55.5 20.5 6. 8 0.6 4. 2 7.9 3.4 1.5 0. 1 ioo.5 

C3. V 
: 

226 61.42 15. 21 2.'43 .1. 88· 1. 19 8.'34 ' 5. 53. 1.90 0.97 98.87 2~ 585 
: 

D3. V 

227 60.66 17.86 2.21 '4. 01 l. 59 6.38 0. 67. 4.43 2. 4ti 100.87 2·. 712 

Ba. IV 

228 60.47 17.81 5. 79 2.0'J 4. 47 4. 51 O.f)O 4. 13 0. 22 trace 0.94 100.93 2.722 

Ba. IV 

229 '59.13 12.98 6.08 0.52 2. 13 11.·90 3.99 2. 12 0.05 98. 90 

D3. V 

230 '56.00 22.8 4. 2 0. 2 1.8 6.5 6. 1 1.6 1.0 100. 2 

C3. V 

231 52.6 22.5 6. 8 0.6 2.3 8. 8 4. 2 2.1 0.5· 100.4 

ca. v 

232 58. 2 20.4 4.6 0.3 3.0 7. 7 3.2 2.0 0.4 99.8 

ca. v 

233 56. 89 15.81 6.52 3. 76 2.62 6. 79 1. 35 1. 61 0. 51 3.64 99.50· 2.774 

B3.IV 

234 53.77 15.01 5.07 3.07 1. 97 16.50. 3.99 1. 26 0. 17 100.81 2.779 

-B3. IV ' 

235 58. 31 i8.90 3.-65 3.62 1. 64 7. 19. 3.01 1. 03 0.91 l. 82 100.08 2.683 

Ba. IV 

236 57. 84 18:40 6.22 2.41 3.33 8:19 0.89 2.61 0.86 0.23 ' 100.98 2. 736 

B3. IV 

237 57.76 18 39 7.51 n. d. 3.34 6.21 3.63 2.61 0.94 100.89 2.664 

B4. V 
-

238 69.4 15. 9 1.2 2.2 1.1 3.4 4.2 2.3 1.0 100.7 

'83. IV 

239 62. 10 23.90 2~ 16 1.01 0. 19 4.09 4. 10 2. 10 n. d. 0.37 99.63 2. 345 

C3. V 

240 57. 7G 18. 29 :~. 9!) 3.31. .1. 90 6. 70 4. 15 1. 59 0.48 0.59 98.76 2.47 

D:~. V 
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ANDESITE-Continued. 

No. Locality. Analyst. Reference. I Rock name. Remarks. 

221 Guadalupe, near :Manila, A. J. Cox. A. J. Cox, Andesite? 
Luzon, · Phil. J. Sci. (A), III, tuff. 
Philippine Islands. p. 404, 1908. 

222 CMlaon Volcano, A. J. Cox. A. J. Cox, No name 
N egros Island, Phil. J. Sci. (A), III, " (andesite?). 
Philippine Islands. p. 404, 1908. 

223 Canlaon Volcano, A. J. Cox. A. J. Cox, No name 
N eg1·os Island, 0 Phil. J. Sci. (A), III, (andesite?). 
Phi~ppine Islands. p. 404, 1908. 

' 
224 Kaba Volcano, H. Hoppe. H. Hobpe, P)r,roxene 

Sumatra. In. iss. B~·es., andesite. 
p. 54, 1903. 

225 Kaba Volcano, H. Hoppe. H. Hotpe, Py1·oxene 
Sumatra. In. 1ss. Bres., andesite. 

p. 56, 1903. 

226 Gunung Tiga, A. Clausnitzer. R. D. M. Verbeek, Hornblende Not in W. ~-
Sumatra. Sum. Westk., andesite. 

p. 516, 1883. 

227 A pen berg, .T . .T. Pennink. R. D. M. Verbeek, Augite andesite. Alkalies 
Sumatra. Sum. Westk., incorrect. 

p. 516, 1883. Not in W. T. 

228 Golgoeg, . . J. G. Kramers. R. D. }.{. Verbeek, Augite andesite. Alkalies 
Talang Volcano, Sum. Westk., incorrect. 
Sumatra. p. 518, 1883. Notin W. T. 

229 Merapi Volcano, A. Clausnitzer. R. D. M. Verbeek, Augite andesite. Bomb. 
Sumatm. Sum. Westk., Not in W. T. 

p. 518, ~883. 

230 Merapi Volcano, H. Hoppe. H. Hoppe, Hornblende 
Sumatra. ~n. Diss. Bres., pyroxene 

p. 45, 1903. andesite. 

231 Merapi Volcano, II. Hoppe. H. Hoppe, Pyroxene 
Sumatra. In Diss. Bres., andesite. 

p. 42; 1903. 

232 Man.indjan Volcano, H. Hoppe. H. Hoppe, Pyroxene 
Sumatra. In. Diss. Bres., . andesite.· 

p. 50, 1903. 

233 Dan an Paooh, .T. G. Kramers. R. D. M. Verbeek, Augite andesite. MnO high? 
Limau :Manias Volcano, Sum. Westk., Notin W. T. 
Sumntra. p. 516, 1883 

234 Kotta Toea, A. Clausnitzer. R. D. M. Verbeek, Augite andesite. CaOandMgO? 
Singalang Volcano, Sum. \Vestk., Notin W. T. 
Sumatra. p. 518, 1883. . 

235 Pasar-Arbaa Volcano, J. G. Kramers. R. D. M. Verbeek, A"Ggite andesite. MnO high. 
Sumatra. Sum. W8stk., Not in W. T. 

p. 518, 1883. 

236 Singkarah Volcano, J. G. Kramers. R. D. M. Verbeek, Augite andesite. Alkalies? 
Sumatra. Sum. Westk., Not in W. T. 

p. 518, 1883. 

237 Eruption of 1876, A. Lagorio. A. Lagorio, Andesite. In W. T., p. 429. 
:Merapi Volcano, T. M. P. M., VIII, 
J'ava. p. 467, 1887. 

238 Eruption of 1883, T. II. \Valier. J. W. Judd, Andesite pumice. Not in W. To 
Krakatoa. Erupt. Krak., 

p. 38, 1888. I 

239 Tandjoeng Sant.igi, Tillmans. G. Rack, Amphibole 
Sumbawa Island. N . .T. B. B., XXXIV, desite. 

p. 50, 1912. 

240 Kawinda, Till mans. G. Rack, Biotite-augite 
Sumbawa Island. N . .T. B. B., XXXIV, andesite . 

p . 56, 1912. 
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ANDESITE-Continued. 

No. Si02 Al20 3 
f 

Fe20 3 FeO MgO CaO N~O K 20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
·------------------------ --

241 48.25 19.76 5.77 6.11 3.28 10. 26 2. 79 1. 64 2.92 0.94 101. 62 2.78 

D3. V 

242 60.94 17.80 n. d. 5.20 2.33 3.35 (2. 77) (2.46) 3.21 98.06 2.524 

D4. V 

243 80.76 9.71 0.40 0.36 0.32 2.07 3.46 1.40 0.31 0.92 99.70 2.61 

C3. V I 

244 60.34 15.58 4.24 2.66 2.39 5.45 3.24 1. 37 0. 69 0.93 96.89 2.71 

D3. V 

245 49.70 14.70 5.28 7.98 3.24 9.30 3.53 0.51 1.06 2. 18 97.38 2.94 
) 

D3. V 

246 49.26 18.30 4.95 5.89 1.36 8.83 4.01 0.70 2.57 L31 97.18 2.77 

D3. V 

247 55.20 20.14 3.55 3.46 1.10 9.17 4.80 0.96 1. 25 0.10 1.17 trace 0.09 C02 none 100.99 -

C2.1V 

248 64.49 14.26 3.91 3.28 1. 25 3.67 6.60 0.40 1. 22 99.08 

C3. V 

249 57.60 20.35 4.24 2.39 l. 61 7.06 3.55 1. 88 0.65 0.73 0.24 100.30 .. 
B2. III 

100.131 250· 56.60 20.61 3.13 2.30 1. 52 5.81 2.08 4. 5.9 2.20 1.20 0.09 

B2. III 

251 52.60 18.30 12.70 n. d. 4.65 11.05 0.67 0.09 n. d. 0.06 100.12 

D4. V 

252 51.35 18. 20' 14.50 n. d. 3.10 10.26 0.84 0.16 0.25 0.13 SO a o. 41 99.25 
Cl 0.05 

D4. V 

253 50.90 20.00 14.10 n. d. 2.77 10.38 0.70 0.14 n. d. 0.16 SO a 0. 22 99.41 
Cl 0.04 

D4. V 

254 55.12 20.41 7.74 n. d. 2.75 5.35 3.80 2.50 3.13 100.80 

D4. V I 

255 50.53 20.18 0.64 - 5.54 3.39 8.75 2.45 0.61 6.71 1. 02 0.18 BaO none 100.00 

B2. IV 

256 57.47 19.20 3.83 3.22 0.49 9.35 2.47 1. 36 0.39 0.12 0.97 80s o. 23 99.10 2.738 

C3. V 

257 56.57 17.82 2.91 2.65 trace 5.11 3.09 2.61 5.98 2.03 0.84 99.61 2.359 

C4. V 

258 57. 04" 19.51 5.50 2. 71 none 8.16 2.83 2.38 0.20 2.05 100.38 2.720 

C4. V 

259 56.76 21.10 4.52 . 3. 02 trace 9.01 2.80 3.27 0.24 trace 100.72 2.666 

C4. V 

260 60.95 15.97 9.08 n. d. 1. 40 2.92 2.34 l. 61 4.95 99.22 

B4. V I I 
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ANDESITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks.· 

241 Doro :K.ompo, Till mans. G. Rack, La braclor-andesi te 
Sumbawa Island. N.J. B. B., XXXIV, (basalt). 

p. 62, 1912. 

242 Mount Touna, E. C. Lieber. R. D. M. Verbeek, Ambonite (bronzite French edition, 
Hi ton, Jb. Mijnw., XXXIV, andesite). ~- 244. 
Ambon Island. p. 231, 1905. Al alies cor-

rected, p. 245. 

243 Langa-weka Jtiver, 
Flores Island. 

Till mans. G. Rack, 
N.J. B. B., XXXIV, 

Augite andesite. '' Silicified. '' 

p. 77, 1912. 

244 Ndoera River, Tillmans. G. Rack, Pyroxene andesite. Sum low? 
Flores Island .. N.J. B. B., XXXIV, 

p. 79, 1912. 

245 Jv.[anoe-Bola Hiver, Tillmans. 
Flores Island. 

G. Rack, Augite andesite. 
N.J. B. B., XXXIV, 
p. 76, 1912. 

246 Ota-weka River, Tillmans. G. Rack, Augi.te andesite. 
Flores Island. M. J.'B. B., XXXIV, 

p. 77, 1912. 

247 Pokolbin, Not stated. Browne and Walkom, Andesite. 
New South \Vales. Pr. R. Soc. N. S. W., 

p. 403, 1911 . 

248 Whit;e lshtnd, W. A. McLeod. . W. A. McLeod, Hypersthene Alkalies? 
New Zealand. Tr. N. Z. Inst., XXXI, andesite. In W. T., p. 227. 

p. 488, 1899. 

249 Sentry Hill, J. S. Maclaurin. E. D. Clarke, Andesite? Al20 3 and MgO. 
New Plymouth, Taranaki, N. Z. G. S. B. 14, 
New Zealand. p. 23, 1912. 

... 
250 Inglewood, J. S. Mac.laurin. E. D. Clarke, Andesite? Al20 3 and MgO. 

New Plymouth, Taranaki, N.· Z. G. S. B. 14, 
New Zealand. p. 23, 1912. 

251 H.otoehu, J. A. Pond. S. P. Smith, Lapilli (andesite?). Alkalies and 
'l'arn.wera, Erupt. Taraw., CaO? 
New Zealand. p. 76, 1887. In W. T., p.429. 

252 Pareheru, J. A. Pond. S. P. Smith, Lapilli (andesite?). Alkalies and 
~eamwm·a, Erupt. Taraw., CaO? 
New Zealand. p. 76, 1887. In W.·T., p. 429 

253 Wairoa, J. A. Pond. S. P. Smith, Andesite lapilli. Alkalies and 
~L'n,ntwera, Erupt. Taraw., CaO? 
New Zealand. p. 76, 1887. InW.T.,p.431 

2G4 Port Hills, R. Speight. R. Speight, Olivine andesite. "Best of 4 bad 
Christ Church, Banks Tr. N. Z. Inst., XXV, analyses." 
Peninsula, New Zealand. p. 369, 1893. In W. rr., p. 431 

255 Thames, .T. S. Maclaurin. C. Fraser, Horn hlende- Calculated to 
Haurald, Auckland, N. Z. G. S. B. 10, pyroxene 100. 
New Zealand. p. 24, 1910. andesite. 

25G Volcano, A. J~iversidge. A. Liversidge, Lava (andesite?). Al 0 3 and MgO 
New Britain, J. R. Soc. N. S. W., XVI, InW. T., p. 251 
Bismarck Archipelago. p. 50, 1883. 

' 

257 New Britain, A. Liversidge. A. Liversidge, Pumice (andesite?). Al~andMgO 
Bismarck Archipelago. J. R. Soc. N. S. \V., XVI, In . T., p. 429 

p. 50, 1883. 

258 Tanna Island, A. Liversidge. A. Liversidge, Lava (andesite?). Al20 3 and MgO 
New Hebrides. J. R. Soc. N. S. W., XX, MnO high. 

p. 236, 1887. In W. T., p. 429 

? 

259 Tanna Island, A. Liversidge. A. Liversidge, Lava (andesite?). In W. T., p. 429 
New Hebrides. J. R. Soc. N. S. W., XX, 

p. 237' 1887. 

2GO Lat. 35° 41' N., A. F. Renard. Murray and Renard, Andesite pumice. Dredged block. 
:Long. 157° 421 E., Cha,ll. Rep., Deep Sea Dep., Not in W. T. 
South Pacific Ocean. p. 296, 1891. 

-
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LAMPROPHYRES. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H 20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

-----------------------

1 52.29 19.38 4.40 6.00 3.54 7.79 2.12 4.12 0.95 100.59 

B3 .. IV 

2 53.69 25.86 n. d. 1.71 1. 91 0.65 0.89 8.11 3.66 0.25 C02 0.11 99.17 
F .0.07 . FeS2 1.89 

C3. V BaO 0.37 

3 58 .. 99 9.79 10.07 4.96 2.30 6.74 3.78 3.81 n. d. 0.20 100.64 

C4. V 
I 

4 49.34 16.47 4.08 n. d. 3.54 12.13 4.53 4.35 (8. 31) 0.25 100.00 

D4. V 

5 47.2 19.7 2.4 n. d. 5.8 11.2 4.9 2.3 (7. 7) 100.00 

D4. V 

6 47.46 18.99 8.66 n. d. 8.78 5.41 1. 72 5.67 3.37 100.06 

B4. V 

7 59.87 21.23 4.04 3.34 2.62 1. 20 1.14 3.62 2.75 99.81 

03. v 

8 59.26 9.21 6.91 1. 69 3.57 12.02 1. 88 2.31 1. 34 trace 2.77 co, trace 100.96 

ca. v 

9 54.51 14.98 2.76 7.95 2.55 1. 74 0.17 6.15 3.52 0.21 3.b 2.73 0.13 100.49 2.90 

B3.IV 

10 55.56 18.42 2.23 4.04 3.96 5.53 2.87 3.08 2.84 0.74 0.25 99.52 2.777 

B3. IV 

11 . 63.30 18.60 2.33 1. 35 1. 66 3.76 3.45 1. 76 5.00 101.21 

C3. V 

I 12 52.30 17.45 1. 80 4.80 8.50 4.78 2.12 3.23 3.70 COs 2.40 101.08 

C3. V 

13 51.80 18.90 1. 81 5.25 8.32 4. 72 0.75 6.75 3.10 101.40 

D3. V 

14 64.12 19.20 0.66 . 2.95 2.85 3.45 2.64 3.80 1. 62 101.39 

D3. V 

15 59.90 17.80 1.20 3.87 6.71 2.20 1. 91 3.18 4.98 101.75 

D3. V 

16 67.50 14.50 7.00 n. d. 2.30 1.10 3.38 3.38 1. 60 100.76 

C4. V 

17 66.04 13.30 8.40 n. d. 2.20 1. GO 3.40 4.70 1.10 100.74 

C4. V 

18 66.30 15.30 5.40 n. d. 2.60 0.90 2.80 4.60 1. 20 99.10 

C4. V 

1~ 48.45 15.57 5.07 4.86 4.28 10.48 3.57 2.15 2.23 2.15 0.80 C02 1.57 101.18 

C2. IV 

20 43.84 15.30 17.16 n. d. 8.30 6.19 2.17 trace 4.80 1. 72 99.48 

C4. V I 
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LAMPHOPHYRES. 

--
No. Locality. Analyst. Reference. Hock name. Hemarks. 

1 Blanche ]liver, E. L. Bruce. E. L. Bruce. Augite 
Swastika, Sch. Min. Q., XXXV, lamprophyre. 
Ontario. p.,l63, 1914. 

2 Butte mine, H. RoEa. A. C. Lawson, Minette. Altered. 
:Robinson District, B. Dep. G. Un. Cal., IV, 
Nevada. p. 346, 1906. 

3 Storrs, '1'. Tate. A. Harker, Mica lamprophyre. Not in W. T. 
Ingleton, Yorkshire, The N atnrallst, 
England. p. 153, 1899. 

4 Helm Gill, T. Tate. A. Harker, :Mica lamprophyre. H20-loss. 
near Sed bergh, Yorkshire, The Naturalist, Not in W. T: 
England. p. 153, 1899. 

5 Helm Gill, T.Tate. A. Harker, Mica lamprophyre. Not in W. T. 
:near Sedbergh, Yorkshire, The Naturalist, 
England. p. 153, 1899. 

6 Kapelle, · G. Linck. G. Linck, :Minette. In W. T., p.397. 
near Weiler, Abh. G. Kt. Els. Loth., III 
Elsass. (I), p. 57, 1884. 

I 

7 Met:~.clol'f, R. Reinisch. ·c. Gabert, Mica trap. 
Erzgebirge. Z. D. G. G., LIX, 

p. 348, 1907. 

8 Walynkathal, J. Muhlbauer. J. N. and J. Woldrich, :Minette. 
J3ohmerwald, Arch. Landf. Bohm., XII 
Bohemia. ( 4), p. 65, 1904. 

9 Piz Chalchagn, L. Hezner. U. Grubenmann, Dark dike P20 5 high. 
Bernina District, pers. com. (minette?). 
Switzerland. 

10 Altgersclorf, Linder. E. Dathe, Vogesite. Of. No. 65, 
neat· Aachen, Jb. Pr. G. L.-A., XIX, II.5.2.4. 
Rheinland. p. CXXIX, 1899. Notin W. T. 

11 Hopital Camfront, Not stated. C. Barrois, Kersantite. In W. T., p. 411. 
Brittany. · Cong. G· .. Int. VIII, \ 

Guide VII, p. 19, 1900. 

12 Hopi.tal Camfro:rit, Not stated. G. Barrois, Kersantite. In W. T., p.411. 
:Brittany. Cong. G. Int. VIII, 

Guide VII, p. 19, 1900 . 

13 H]j)i.tal Camfront, 
. 

~ot stated. C. Barrois, Kersantite. In W. T., p. 411. 
nttany. Cong. G. Int. VIII, 

Guide VII, p .. 19, 1900. 
I 

14 Roche d 'Agoux, Pisani. L. de Launay, Kersantite. 
La Creuse, B. Sv. Ct. G. Fr., XI, No. 83, 
J"i'rance. ' p. 77, 1902. 

15 E~t.inasse, Pisani. L. de Launay, Kersanitte. 
. a Crouse, B. Sv. Ct. G. Fr., XI, No. 83; 
France. p. 77, 1902. 

16 Croix de Fer, Fabre. P. 'l'ermier, Kersantite. In W. T., p. 411. 
Grandes Itousses, B. Sv. Ct. G. Fr., VI, No. 40, 
Dauphiny. p. 50, 1891. 

' 
17 Croix de Fer, Fabre. P. Termier, Kersantite. In W. T., p. 413. 

Grancles Itousses, B. Sv. Ct. G. Fr., VI, No. 40, 
:Oauphiny. p. 50, 1891. 

18 La Baltne, Fabre. P. Termier, Kersantite. In W. T., p. 413: 
Grandes Itousses, B. Sv. Ct. G. Fr., VI, No. 40, 
Dauphiny. p. 50, 1894. 

19 Stoitrenna, V. Schmelck. W. C. Brogger, Kersantite. In W. T., p.413. 
Gran, Eg. Kg., lii, 
Norway. p. 81, 1899. 

20 Rotmurg, Not stated. K. Regelmann, Kersantite. Schlierein 
Wiirttemberg. Erl. G. Kt. Wiirt., Bl. 91, granite. 

p. 39, 1907. 
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LAMPROPHYRES-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

----------------------
21 47.60 20.49 7.36 4.01 4.66 8.75 3.80 2.66 0.34 99.67 

B3. IV 

22 47.49 20.13 3.88 6.04 5.62 8.70 5.13 2.43 0.56 99.98 

B3. IV 

2 3 56.95 17.70 2.73 4.22 4.80 6.58 2.93 3.33 1.48 0.29 0.59 101.73 2.76 

D3. V 

2 4 63.08 15.61 2.38 2.55 2.48 1. 90 4.77 3.54 1. 90 1. 24 1.17 100.72 

B3. IV 

2 5 60.52 16.99 8.07 n. d. 2.52 1. 21 7.03 2.01 1. 94 C02 0.40 100.69 

B 4. v 
I 

2 6 60.38 15.54 6.39 1.71 2.64 1.12 7.30 1. 92 2.82 C02 0.48 100.30 I 

B 3. IV 
I 

2 7 61.24 19.45 1.08 2.84 2.37 1. 22 4.85 2.86 3.64 - 0.16 0.09 99.80 

D 3. IV 

2 8 56.38 14.83 2.85 1. 53 2.84 6.78 . 3.16 3.08 5.94 C02 3. 52 100.91 

B 3. IV 

2 9 60.52 17.73 2.08 2.75 5.27 1.10 3.96 3.08 3.38 trace C02 0.02 99.89 

B 3. IV 

3 0 59.68 15.65 7.22 n. d. 5.33 1. 20 4.49 3.65 3.30 0.21 100.73 

B 4. v 
\ 

3 1 53.44 16.19 2.80 5.49 6.76 2.24 4.17 3.51 3.57 1. 60 0.31 0.16 C02 0.15 100.39 

B 3. IV 

·3 2 I 52.10 16.51 2.19 2.31 3.07 2.62 3.07 4.37 1. 2~ 0.14 1.08 0.31 C02 o. 25 89.89 
SO a 0.18 (98. 84) 

D 2. v 

3 3 52.5 23.0 6.6 2.0 4.6 8:4 1.7 0.9 0.7 100.4 

c 3. v 

3 4 57.48 16.82 8.49 n. d. 4.64 5.45 2.63 4.57 0.25 100.33 

B 4. v I 
3 5 56.77 20.02 6.40 n. d. 3.70 5.40 4.01 3.94 0.13 100.36 

D 4. v 

3 6 60.90 18.67 n. d. 5.38 1.48 4.70 2.90 2.27 1. 90 0.80 99.00 

c 4. v 

3 7 56.75 20.58 0.53 6.11 2.73 4.82 4.65 0.90 l. 78 1.15 I 100.00 

c 3. v 

3 8 49.00 23.22 1. 37 8. 51 2.95 4.25 3. 29· 2.08 2.35 1.60 98. 62 

D 3. v 

3 9 61.90 17.20 1.90 2.71 2.82 4.44 3.82 2.90 2.89 trace trace trace C02 0.92 101. 50 

D 3. v 

4 0 51.04 21.43 5.86 2.27 3.54 2. 14 5.92 2. 71 3.65 0.50 1.11 100. 17 2.79 

B 3. IV I 
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LAMPROPHYRES-Continued. 

! : 
1 No. Locality. Analyst. Reference. Rock name. Remarks. 

_,.. .. _ 
\ 

21 Lastei da M:onzoni, .T. A. Ippen. J. A. Ipben, Kersantite. 
1fonzoni, N.J. b., 
'l'yrol. 1903. p. 637' 

22 Monte 1\fulatto, J. A. Ippen. J. A. Ipben, Kersantite. 
Predazzo, N.J. b., 
'J)'rol. 1904. p. 419, 

2:3 Hospice, K. M. Jene. P. Waindziok, Kersantite. Metamorphosed. 
St. Gotthard, In. Diss. Ziir., 
Switzerland. p. 34, 1906. 

24 l:lerrnburg, A. Schwager. Schuster and Schwager, Cuselite. Series not 
Oberstaufen bach, Geog. Jhft., XXII, satisfactory. 
Pfalz, Bavaria. p. 54, 1910. 

25 l:lerrnburg, . A. Schwager. Schuster and Schwager, Cuselite. 
Oberstaufenbach, Geog. Jhft., XXII, 
Pfalz, Bavaria. p. 54, 1910. 

' 2G Hermburg, A. Schwager. Schuster and Sc~\~ajer, Cuselite. 

I Oberstaufenbach, Georg. Jhft., XXI , 
Pfalz, Bavaria. p. 54, 1910. 

27 Itammelskopf, 
Pfalz, 
Bavaria. 

S. Schwager. Schuster and Schwager, Cuselite. 
Geog .. D1ft., XXII, 
p. 53, 1910. 

28 Rammelshusch, A. Schwager. Schuster and Schwager, Cuselite. Not fresh. 
near Ulmet, Pfalz, Geog. Jhft., XXII, 
Bavaria. p. 55, 1910. 

29 H~~1~i~usberg, A. Schwager. Schuster and Schwager, Cuselite. 
I .Ia z, Geog. Jhft., XXII, 
Bavaria. p. 53, 1910. 

30 Hemif:iusberg, A. Schwager. Schuster and Schwager, Cuselite. 
Pia z, Geog. Jhft., XXII, 
Bavaria. .; p. 53, 1910 . 

31 Hi.ihnerkopf, A. Schwager. Schuster and Schwager, Cuselite. 
Herschweiler, Geog. Jhft., XXII, 
Pfalz, Bavaria. p. 55, 1910. 

32 Strahl en berg, Stadler. G. Klemm, Malchite. Sum? 
Schriesheun, Nb. Ver. Erdk. (4), XXVIII, 
Odenwald. p. 30, 1907. 

33 Nieclerarusdorf, W. Herz. L. Milch, Malchite. 
Hiesengebirge. N.J. Cb., 

p. 676, 1902. 

34 Passo eli Campo, C. Riva. C. Riva, Malchite. In W. T., p. 425. 
Adamello, At. Soc. It. Mil., XXVII, 
Lombardy. p. 265, 1897. 

35 Lago d 'Arno, 
Adamello, 

C. Riva. C. Riva, 
At. Soc. It. Mil., XXVII, 

Malchite. In W. T., p. 425. 

Lombardy. p. 265, 1897. 

36 Jv(ergozzo, F. IIinden. H. Preiswerk, 1\fica malchite. 
Lake Mergozzo, Rosenb. Fests., 
Piedmont. p. 326, 190G. 

37 Mergozzo, F. Hinden. II. Preiswerk, Malchite. 
Lake Mergozzo, Rosenb. Fests., 
Piedmont. p. 326, 190fi. 

38 Mergozzo, I F. IIinden. H. Preiswerk, Malchite. 
Lake Mergozzo, Rosenb. Fests., 
Piedmont. p. 326, 1906. 

39 Amba Chefut, E. Manasse. E. Manasse, 1\falchite. Not fresh. 
Digsa, Stud. Pet. Erit., 
Eritrea. p. 104, 1909. 

140 Sonnenberg, L. IIezner? R. Beeler, Olivine weisel 
Verrucano, 'In. Diss. Ziir., bergite. 
Switzerland. . 25 1909 . .. p 
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LAMPROPHYRES-Continued. 

I 
H20+ !H20-No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

------~ ------ --'--------

41 47.93 20. 19 3.51 6. 69 5.83 7.88 2. 61 l. 79 l. 68 Q.17 0.74 0. 10 .co2 o. 29 99. 83 
SOs 0.42 

C2.IV 

42 50.9 25.5 2.6 6. 7 . 1.3 10. 5 1. 7 .0. 7 0. 2 100. 1 

D3. V 

43 46.93 11. 83 7.58 6.03 12.28 13.26 3. 12 0.44 0.92 102.39 

D3. V 

44 41.00 21.36 13.44 n. d. 3.85 10.40 2. 86 1.31 . 5. 00 99.22 

D4. V 

45 48. 19 16.79 18.37 n. d. ]. 32 6. 85 5. 59 1. 11 2.31 100.53 

C4. V 

46 44.85 17.20 11.20 n. d. 5. 12 7.52 l. ?9 2. 99 2.39 6.58 trace ·- 99.58 

C4. V 

47 43. 50 17.02 13.68 n. d. 6. 84 8. 15 2. 84 3.02 4.35 99.40 

C4.V 

48 44.48 20.43 9.72 2. 18 5.51 10.35 3.61 1. 59 3.21 0.57 101. 65 

D3. V 

49 42.05 12.30 3.81 9.52 4. 83 11.55 2. 18 1.11 2.88 5. 60 C02 2.68 98.51 

D3.V 

50 41.40 13.28 6.54 8.63 5.26 10.05 2. 4.3 0.75 3. 17 2.75 C02 4.18 98.44 

D3. V 

51 54.67 12.68 11.69 2. 13 6. 11 4.96 3.85 3.65 2. 10 . 101. 84 

D3. V 

52 45.53 18.37 4.85 3.43 4. 11 8. 15 3.93 4. 16 2. 62 1. 68 1.50 0.86 0.72 C02 1.54 101.45 2.657 

D2.IV 

53 49.46 19. 82 5.69 5.82 l. 93 10. 62 3.38 0. 71 0.06 1.88 C02 0.31 99.68 

:B3.IV 

54 49.40 20. 71 3.04 3.62 5.28 8.27 5.64 1.39 1.98 99.33 

C3. v I 

55 49.03 12.10 7.64 3. 87 6'. 56 9.02 4.21 l. 67 3.52 2.48 0.22 trace C02 1.17 101.49 

C2. IV 

56 45.52 21.56 8.57 5. 60 3.56 5. 74 3.39 2.66 2~78 99.38 

C3. V 

57 51.38 17.15 l. 12 6. 54 6.18 9.24 2. 72 0. 80 1.57 0.10 1.25 C02 0.84 98.99 

D3. V I 

58 47.40 20. 14 0.'58 6.64 6.34 7. 78 2. 76 2. 65 2.98 0. 12 1.54 98.93 
: 

D3. V 

59 55.95 19.47 4.09 1.08 4.24 7.84 2. 64 3.78 1.60 100.69 

C3. V 
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LAMPROPHYRES-Continued. 

-

No. Locality. Analyst. Reference. Rock name. Remarks.· 

--- . 
41 Melibocus, , G. Butzbach. G. Klemm, Orbite. 

Zwingenberg, Nb. Ver. Erdk. ( 4), 
Odenwald. XXVIII, p. 30, 1907. 

42 Portrieux, Not stated. J. de Lapparent, Beerbachite. 
Brittany. B. Soc. M. Fr., XXXIII, 

p. 265, 1910. 

43 Tilai-Kanjakowsky Mountains, Not stated. Duparc and Pearce, Olivine 
low District, Oural Nord, II, beerbachite. 
Ural Mountains. p. 493, 1905. 

44 Proctor, J. F. Kemp. Kemp and l\'farsters, Camptonite. Not fresh. 
Vermont. Am. G., IV, In W. '1'., p. 417. 

p. 101, 1889. 

45 Forest of Dean, J. F. Kemp. J. F. Kemp, Camptonite. In W. '1'., p. 417. 
Ontn~ County, A. J. S., XXXV, 
New ork. p. 332, 1888. 

46 Fort Montgomery, L. M. Dennis. Kemp and Dennis, Camptonite. In W. T., p. 417. 
]Tuclson :River, Am. Natmalist, 
New Yot·k. 1888. 

47 Fairha.ven, J. F. Kemp. Kemp and Marsters, pamptonite. In W. T., p. 417. 
:nmn~ton County, Am. G., IV, 
New 7ork. p. 101, 1889. 

48 Las VeO'tW, 
New ~1exico. 

G. A. Goodell. I. H. Ogilvie, 
J.G., X, 

Camptonite. 

p. 506, 1902. 

49 E~~e · L. Sch.melck. W. C. Brogger, Camptonite. Not fresh. 
.I r~ndberget, Gran, Q. J. G. S., L, In W. 'l' ., p. 417. 
Norway. p. 26, 1894. 

50 Hougen; L. Schmelck. W. C. Brogger, Camptonite. Not fresh. 
Gran, Eg. Kg., III, In W. T., p. 417. 
Norway. p. 60, 1899. 

51 Waldmichelbach, E. Goller. 
S-pessart, 

E. Goller, Camptonite. In W. T., p. 417. 
N.J. B. B., VI, 

Bavaria. p. 566, 1889. 

52 Mii.dstein, F. Han usch. J. E. Hibsch, Camptonite. Not fresh. 
Neschwitz, T. M. P. M., XIV, In W. T., p. 301. 
Bohemia. p. 103, 1894. 

53 Ditro, J. v. Szadeczky. J. v. Szadeczky, Camptonite. In W. T., p. 293. 
Sieben biirgen, Ref., N.J., 1901, I, 
Hungary. p. 402. 

54 Jasswa, Loewinson- Loewinson-Lessing, Camptovogesite. 
Nij ni Tagilsk, Lessing. V.h. Rus. M. Ges. (2), 
Ural Mountains. XLIII, p. 556, 1905. 

55 Mai Enda Maruglo, 
Adi Caieh, 

E. Manasse. E. Manasse, 
Stud. Pet. Erit., 

Camptonite. 

Eritrea. p. 108, 1909 . 
• 

56 Siwo River, Not stated.' B. Polenow, Lamprophyre. 
Witim Plateau, Ref., N.J., 1902, I, 
Lake Baikal, Siberia. p. 230. 

57 J a.cksonville, S. W. French. A. N. Winchell, Spessartite. 
Oregon. Min. Res. Oreg., I (5), 

P·. 141, 1914. 

58 Braden Mine, S. W. French. A. N. Winchell, Spessartite. 
Jackson County, Min. Res. Oreg., I (5), 
Oregon. p. 172, 1914. 

59 Zahbelice, J. Nevole. B. Macha, S pessarti te. Ref. N.J., 
nea.r Prague, G. Cb., I, 1902, I, p. 60. 
Bohemia. p. 513, 1901. In W. T., p. 413. 
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GABBRO. 

No. Si02 AJ,o,J Fe,o,J~ MgO CaO Na20 K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

I 

1 52. 75 28.63 4.80 7.86 4.93 1. 80 0.41 0.09 0.18 Fe82 1. 50 102.95 

D4. V 

2 41.10 15.60 4.51 9.90 8.85 14.45 2.02 0.82 0.87 3.58 101.70 

D3. V 

3 47.32 30.36 1.36 1.55 2.44 15.45 l. 88 0.66 0. 10 C02 o. 58 101. 69 2.73 

D3. V 

4 46. 24 29. 85 1. 30 2.12 2.41 16.24 1.98 0.18 n. d. trace C02 1.03 101. 35 2.85 

C3. V 

5 . 40.61 25. 90 2. 18 5.37 7.69 14. 50 2.31 0.25 0.78 0.65 

B3. IV 

6 65.65 16. 84 n. d. 4.01 0. 13 2.47 5. 27 5.04 0.30 99.71 

C4. V 

7 57.00 16.01 n. d. 10.30 1.62 6. 20 4.35 3.53 0. 15 99. 16 

C4. V 

8 54.72 17. 79 2.08 6.03 5. 85 6. 84 3.02 3.01 n. d. 99.34 

C3. V 

9 46.85 18.00 6. 16 8.76 8.43 10.17 2. 19 0.09 0.30 100.95 3.097 

B3. IV 

10 49.93 24.64 n. d. 2.74 2.43 6.27 2. 20 3.80 1.20 6.01 99.22 

D4. V 

11 49.30 22.4"6 12.04 n. d. 2~14 9.30 3.01 1. 27 0.78 100.30 

D4. V 
-

12 43.35 29.75 5. 61 n. d. 2.03 12,46 trace 5.93 0.73 99.86 

D4. V 

----~ 13 45.35 16. 11 3.42 3.50 12.32 18.04 (1. 26) 100.00 

D4. V 

14 44.11' 24.45 7.89 6.52 3.84 11. 96 1.67 0.22 0.60 0.51 trace 101. 27 3 .. 044 

D4. V 

15 46.01 16.95 5. 14 9. 83 6. 20 6. 71 2.22 1.71 n. d. 2.48 97.25 
0 

D3. V 

16 45.30 11. 81 9.94 9.31 8.09 8.05 0. 93 4.07 2.70 0. 00 1.15 0. so 0.84 C02 1. 49 105.50 2.913 
SOa o. 72 

D2. V 

17 64.04 2. 11 2. 8i 22. 14 4.04 0.60 0.30 0.11 0.·67 3.73 100.55 

D4. V 

18 58.94 2. 72 3.01 22.94 4.74 0. 71 0.24 0.09 3.35 . C02 3. 72 100.46 

D4. V 

19 61.09 15.34 5.74 3.6\:.l 1.33 3. 10 '3.41 3.65 1.80 99.15 

D3. V 
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GABBRO. 

I 
No. Locality. Analyst. Reference. Rock name. Remarks. 

-- ---
l Ca~e Itutherford, R. Schei. C. Bugge, Norite. 

: uchanan Bay, Rep. 2d Fram Exp., No. 22, 
]~llesmet·e Land. p. 18, 1910. 

2 Mount Royal, A. Pisani. A. Lacroix, Gabbro. 
Montreal, Mat. Min. Mad., I, 
Quebec. p. 193, 1902. 

3 South Sherbrooke, \V. Lawson. W. G. Miller, Corundum Also in Am. G., 
Ontario. Ref' Bur. Min. Toronto, anorthosite. XXIV, 

VI I (II), p. 227, 1899. p. 280, 1899. 
In W. T., p. 207. 

4 Seine River, vV. Lawson. A. P. Coleman, Anorthosite. Also in J. G., 
:Rainy Lake District, Rep. Bur. Min. Toronto, V, IV, p. 909, 
Ontario. . p. 99, 1896. 1896. 

In W. T.; p. 207. 

5 Monhegan Island, E. C. E. Lord. E. C. E. Lord, Olivine norite In W. T., p. 435. 
Maine. A. G., XXVI, 

p. 340, 1900. 

G Harrisville, C. H. Smyth. C. H. Smyth, Gabbro. In W. T., p.l99. 
Adirondack Mountains, B. G. S. A., VI, 
New York. p. 274, 1895. 

I 

7 Nat ural Bridge, 
Adirondack Mountains, 

C. H. Smyth. C. H. Smyth, 
B. G. S. A., VI, 

Gabbro. In W. T., p. 431. 

New York. p. 274, 1895. 

8 Salt Hill, H. T. Vulte. J. F. Kemp, Gabbro. 
near Peekskill, Handb. of Rocks, 
New York. p. 72, 1908. 

9 Wihnurt Lake, C. H. Smyth. C. H. Smyth, Gabbro. In W. T., p. 331. 
Hamilton County, A. J. S., XLVIII, 
New York. p. 61, 1894. 

10 11osetown, L. ~L Dennis. J. F. Kemp, Hornblende gabbro. In W. T., p. 431. 
near Stony Point, A. J. S., XXXVI, -New York. p. 249, 1888. 

11 Rose town, J. F. Kemp. J. F. Kemp, Hornblende gabbro. In W. T., p. 431-. 
near Stony Point, A. J. S., XXXVI, 
New York. p. 249, 1888. 

12 Itosetown, L. M. Dennis. J. F. Kemp, Hornblende gabbro. In W. T., p. 431. 
near Stony Point, A. J. S., XXXVI, 
New York. p. 250, 1888. 

13 Gwinns Falls, W. S. Bayley. G. H. Williams, Hypersthene In W. T., p. 431. 
near Baltimore, U.S. G. S. B. 28, gabbro. 
Maryland. p. 37, 1886. 

14 Mount Hope, L. McCay. G. II. Williams, Hypersthene In W. T., p. 431. 
Baltimore, U. S. G. S. B. 28, gabbro. 
Maryln.nd. p. 37, 1886. 

15 Mount Bohemia, L. Kirschbaum. A. C. Lane, Oligoclase gabbro. Sum! 
'Michigan. Korng. Auvergn., 

p. 8, 1906. 

16 Mount Boh01nia, N. Cook. F. E. Wright, Oligoclase gabbro. Sum! 
Michigan. Mich. G. S. A. R. (1908), 

p. 369, 1908. 

17 Muscovado Lake A. D. Meeds. N. H. Winchell, Norite. Igneous? 
Cook County, G. S. Minn. A. R. 23, Al20 3 and 
Minnesota. p. 212, 1895. iron oxides? - In W. T., p. 435. 

18 Muscovado Lake, A. D. Meeds. N. H. Winchell, Norite. Igneous? 
Cook County, G. S. Minn. A. R. 23, Al~03 and 
Minnesota. p. 212, 1895. iron oxides? 

In W. T., p. 435 

19 Pigeon Point, Dodge and Sidener .. M. E. Wadsworth, Gabbro. In vV. T., p. 223. 
1'1innesota. G. S. Minn. B. 2, 

p. 82, 1887. 
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GABBRO-Continued. 

No. Si02 Al20 3 Fe2oaj FeO .MgO CaO Na20 K20 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 
------------------------

20 53.43 13.81 5.08 9.86 4.64 8. 25 2.51 1. 12 0.27 trace 98.97 

D3. V 

21 . 50.43 23.83 17. 63 n. d. 2.46 4.79 1. 66 0.22 trace 101.02 
(98. 63) 

D4. V 

22 49.42 24.47 3.13 6. 13 1. 00 8.45 4.98 1.15 0.55 0.06 1. 87 0.04 0. 11 s 0.11 101. 48 
I 

D3. V 

23 35. 81 14.32 7.38 15. 25 10.49 17.23 2.06 0.37 5.25 2.30 0.18 100.62 3.08 

D3. v 

24 52.84 23.62 0.65 10.00 3.16 3.92 2.64 0.67 1. 87 trace 0.43 BaO none 99.80 2.83 
SrO none 

C3. V 

25 50.86 15.72 9.77 2.48 3.55 10. 52 3. 89 0.90 2.53 100.22 

B3. Iy 

26 47.43 23.66 13.06 n. d. 3. 15 11.21 0.15 0.20 0.90 99.76 

C4. V 

27 47.40 29.7'1 n. d. . 1. 94 0.57 13.30 4.99 1.56 1.64 101. 14 2.704 

D4. V 

28 65.17 21.04 0.74 n. d. 0.04 1. 20 9.20 1. 70 0.80 trace 99.89 

D4. V 

29 45.43 12.55 n. d. 6.50 13.41 12.39 1.71 0.11 2.74 2.41 0.04 '0.21 C02 2.35 100.09 
SOa o. 24 

A4. IV 
Cl trace 

11.77 
30 43.28 33.69 n. d. n. d. n. d. 100.76 

D4. V 

31 40.08 22.86 n. d. 11. 96 12.40 11.41 1. 26 0.38 n. d. 100.35 

C4. V 

32 53.46 13.35 n. d. 16.74 3.07 10.94 n. d. n: d. 1. 64 C02 0.80 100.00 

D4. V 

33 50.78 17.16 3.15 7.61 7. 16 10. 28 2.61 1. 20 99.59 2.82 

B4. V I· 
34 43.86 10.63 0.74 10.15 16.64 6.68 n. d. n. d. 1. 51 90.21 3.00 

D4. V 

35 29.5 3.8 17.8 18.2 8.7 10.0 0.2 0.1 1.0 9.2 0.3 FeS2 0.4 99.2 3.87 

C2. IV 
,,, 

36 4~.23 18.88 4.49 8.89 7.42 8.77 1. 36 0.88 3.60 none 0.16 99.68 

B3. IV 

37 I 43.84 24.64 3.97 6.73 4.95 10.24 2.58 0.99 1. 83 0.27 100.33 

B3. IV 

38 39.87 24.30 1. 59 4.09 1L30 7.61 1. 93 1.11 8.12 99.92 

B3. IV 

39 53.50 22.20 3.60 2.64 2.00 9.45 4.26 9.61 1. 50 0.45 0.35 100.59 2.800 
I 

D2. V 
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GABBRO-Continued. 

1 

No. Locality. Analyst. Reference. Rock name. Remarks. 
--

20 Wind :Lake, Dodge and· Sidener. M. E. vVadsworth, Gabbro. In W. T., p. 431. 
:Minnesota. I G. S. Minn. B. 2, 

p. 97, 1887. 
I 

21 Duluth, J. A. Dodge. M. E. Wadsworth, Gabbro. In W. T., p. 431. 
Minnesota. G. S. :Minn. B. 2, 

p. 75, 1887. 

22 Duluth, G. H. Stone. F. F. Grout, Gabbro. 
Minnesota.. J. G., XVIII, 

p. 656, hJ10. 

23 Duluth, A. N. \Vinchell. . A. N. Winchell, Troctolite. In W. T., p. 435 . 
:Minnesota. Am. G., XXVI, 

p. 284, 1900. 

24 Snowbank :Ln.ke, A. N. \Vinchell. A. N. \Vinchell, Cordierite norite. In W. T., p. 309. 
Minnesota. A.m. G., XXVI, 

p. 303, 1900. 

25 Baptism River, 
M:i nnesota. 

Dodge and Sidener. M. :E. Wadsworth, Gabbro. In W. T., p. 273. 
G. S. Minn. B. 2, 
p. 79, 1887. 

26 Granite Falls, E. J. Babcock. C. W. Hall, Gabbro. In W. T., p. 431. 
Minnesota. U.S. G. S. B. 157, 

p. 89, 1899. . 
27 ]~ncampment Island, C. PaJache. A. C. Lawson, Anorthosite. In W. T., p. 431. 

Minnesota. G. S. :Minn. B. 8, 
p. 6, 1893. 

28 San Diego
1 L. v. Chrustchoff. L. v. Chrustchoff, · Hyperite. In W. T., p. 435. 

Califorma. B. Soc. :M. Fr., VIII, 
p. 8, 1885. 

29 Bagley Canyon, vV. H. Melville. W. H. Melville, Gabbro. Not fresh. 
Mount Diablo, B. G. S. A, II, . In W. T., p. 436. 
California. p. 404, 1891. 

30 Dehesa Horowitz. Kesler and Hamilton, Orbicular g~bbro. Whole mass. 
. San Diego County, A.m. G., XXXIV, Incomplete? 
Califomia. p. 138, 1904. 

31. Dehesa .T. W. Howson. A. C. Lawson, Orbule from 
San Diego County, B. Dep. G. Un. Cal., III, gabbro. 
California. :P· 394, 1904. 

32 St. ~rhomas, J. Siemiradzlci. J. Siem.iradzki, Corsite. In W. T., p. 431 
West Indies. N.J., II, 

p. 176, 1886. 

33 Allt 1\fhic, T. Baker. A. Harker, Gabbro. 
Leanain, Skye, Rocks of Skye, 
Scotland. p. 103, 1904. 

34 Cam Dearg, T. Baker. A. Harker, Olivine gabbro. "Alkalies 
Skye, Rocks of Skye, omitted." 
Scotland. p. 382, 1904. 

I 

35 Dru.in an Eidhue, J. H. Player. Geikie and Teall, Basic schliere in In W. T., p. 369 
Skye, Q. J. G. S., L, gabbro. 
Scotland. p. 653, 1894. 

36 Lako 1\fareo, W. :Mackie. W. Mackie, Gabbro. 
Scotland. Tr. G. Soc. Edin., VIII, 

I p. 55, 1901. 
I 

37 Glen Roy G. Wilson. G. S. U.K., Gabbro-diorite. Not in W. T. 
Argyllshire, Sum. Prog., 
Scotland. p. 42, 1898. 

38 Bolholvic, A. E. Brown. T. G. Bonney, Troctolite. Not fresh. 
Aberdeonshil·e, G. Mag., XXII, In W. T., p. 431 
Scotland. . p. 442, 1885. 

39 Cal'l'oc k Fell · G. BatTOW. A. Harker, Quartz gabbro. Anal. doubtful 
England. ' Q. J. G. S., L, in reference. 

p. 323, 1894. InW.T. ,p . 291 

.~ 
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GABBRO-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 
------·----------------

40 42.81 14.55 n. d. 20.52 1. 62 3.96 5.57 2.01 6.38 0.40 1. 90 0.51 100.23 

C3. V 

41 52.4 20.7 3.2 6.4 4.2 8.3 2 .. 9 1..2 0.3 99:6 

C3. V 

42 38.47 18.89 • 1. 92 0.78 4.33 30.34 1.15 1. 54 2.89 X o. 41 100.31 
Cl 0.08 

3.05 

D3. V 
s 0. 31 

43 61.28 21.58 0.22 1. 59 1. 85 7.51 4.44 0.74 . 0.40 0.40 0.52 1. 85 '102. 68 
(100. 77) 

D2. V 

44 53.28 23.30 4.13 3.25 3.02 5.01 3.95 1. 51 n. d. 1. 80 0.80 100.22 

C2. IV 

-
45 52.61 27. J,5 4.05 n. d. 1. 55 9.96 4.53 0.78 n. d. 0.23 100.S7 

C4. V 

46 52.21 19.24 10.46 :n. d. 2.36 7.28 3.48 1. 09 n. d. 3.12 1. 21 100.45 

C4. V 

47 49.89 24.39 6.09 n. d. 3.91 9.61 5.30 0.29 n. d. 1. 22 100.70 

C4. V 

48 48.38 23.66 8.03 n. d. 6.58 11.02 2.60 1. 09 n. d. 101.36 

D4. V 

49 49.03 27.89 1. 47 1. 89 1. 89 14.11 1. 33' 0~49 0.74 0.07 0.60 0.29 C02 0.17 100.22 
SOa o. 25 

C2. IV 

50 45.94 20.S4 4.30 . 4. 96 5. 71 11.77 3.04 0.51 0.68 none 1.14 0.45 C02 0.12 100.42 
SOa 0.91 

C2. IV 

51 40.25 18.86 7.03 S.21 6.78 10.45 1.44 0.36 1. 41 0.06 1. 72 1. 65 C02 0.12 99.7S 
SO a 1. 44 

C2. IV 

52 49.90 23.33 4. 10 4.38 1.65 10.97 3.06 
I 

0.62 0.60 0.13 0.42 0.49 FeS2 0.32 99.97 

C2. IV I 

53 49.48 20.60 4.23 3.75 4.16 13.07 2.65 0.21 0.25 0.11 0.32 0.87 FeS2 o. 28 99.9S 

C2. IV 

54 47. 7S 20.51 2.54 6.07 4.62 10.65 4.69 0.51 0.54 0.10 0.26 0.49 .FeS2 0.31 99.07 

C2.IV 
(100. Oi) 

55 47.75 22.49 4.53 3.23 0.59 15.99 0.91 1. 75 0.76 0.48 1. 53 100.01 

C3.V 

56 47.37 14.65 13.74 n. d. 0.51 13.27 3.58 1. 29 1. 09 4.69 100.19 2.635 

D4. V 

57 46.57 19.56 n. d. 5.82 9.27 13.29 3.24 0.51 2.8S 101.14 

C4. V 

58 45.76 20.48 1. 99 4.18· s. 50 11.57 3.56 0. so 2. so 99.64 

B3. V 

59 63.05 14.31 1.32 6. 65 4;3S 3.91 2.06 0. S2 2. 54 8n02 0. 22 100.20 
CuO 0.94 

C3. V ' 



No. Locality. 

·----- ·------
40 Cataclews Point, 

Cornwall. 

41 Near St. Quay, 
Brittany. 

42 Stazzona, 
Orezza, 
Corsica. 

43 Hamsaas, 
Norway. 

44 'l'hcingsvaaf., 
Soggenda, 
Norway. 

45 Hekefjord, 
Norway. 

4G Rckefjorcl, 
Norway. 

47 Bi•·krem, 
Norway. 

48 Fyrtornet, 
}Cullen, 
Sweden. 

49 Bolmstadt, 
Odenwald. 

50 \Valdsaum, 
Oclenwald. 

51 AI to reich berg, 
nc!U" Waschenbach, 
Oclenwald. 

52 Oberkaimsbach, 
Hesse. 

5:3 V:ie•·stock, 
near Kn.imsbach~ 
Hesse. 

54 Wall bach, 
Hesse. 

55 Frankenstein, 
Hesse. · 

56 Ekhberg, 
Hesse. 

57 Rossweiu, 
Saxony. 

58 Hosswein, 
Saxony. 

59 B urgstein, 
Rle.in Wenden, 
Erz ebi.rO'e. g 

INFERJO:R ANALYSES. 

GABBRO-Continued. 

Analyst. l"{eference. 

J. J. Beringer. H. Fox, 
Tr. G. Soc .. Corn., XII, 
p. 71, 1896. 

Not stated. J. de Lap)<trent, 
B. Soc. f. Fr., XXXIII, 
p. 265, 1910. 

M. Oels. M. Oels, 
Ref., N.J., I, 
p. 46, 1896: 

C. Bugge. C. Bugge, 
Fh. Vid. Selsk. Christ. 
(1906), No. 8, p. 19, 19~7. 

C. F. Kolderup. C. F. Kolderup, 
Berg. Mus. Aarb., 
No. 5, p. 142, 1896. 

C. F. Kolderup. C. F. Kolderup, 
Berg. Mus. Aarb., 
No. 5, p. 79, 1896. 

C. F. Kolclerup, C. F: Kolderup, 
Berg. Mus. Aarb., 
No. 5, p. 79, 1896. 

C. F. Kolclerup. C. F. Kolderup, 
Berg. Mus. Aarb., 
No. 5, p. 96, 1896. 

L. Ramberg. A. Henni'\J 
Luncls. n. Aars., XXXIV 
(2), No. 6, p. 4~, 1898. 

G. Butzbach. G. Klemm, 
Nb. Ver. Erdk. (4), XXVII, 
p. 1~ 1906. . 

G. Butzbach. G. Klemm, 
Nb. Ver. Erdk. (4), XXVII, 
p. 12, 1906. 

G. Butzbach. G. Klemm, 
Nb. Ver. Erdk. (4), XXVII, 
p. 12, 1906. 

W. Sonne. C. Ghelius, 
Erl. G. Kt. Res., Bl. 
Brensbach, p. 20, 1897. 

W. Sonne. C. Chelius, 
Erl. G. Kt. Res., Bl. 
Brensbach, p. 20, 1897. 

W. Sonne. C. Chelius, 
Erl. G. Kt. Res., Bl. 
Brensbach, p. 20, 1897. 

F. W. Schmidt. Chel:ius and Klemm, 
Erl. G. Kt. Res., IV, 
p. 39, 1896. 

F. W. Schmidt. Chel:ius and Klemm, 
Erl. G. Kt. Hes., I, 
p. 18, 1886. 

Sachsse and Becker. Sachsse and Becker, 
Ref., N.J., II, 
p. 503, 1893. 

Sachsse and Becker. Sachsse and Becker, 
Ref. N. J., 1893, II, 
p. 503. 

Hilger. F. v. Sandberger, 
Sb. Bay. Ak. W., XVIII, 
p . 444 1888 . 

Rock name. 

Biotite-plagioclase 
rock. 

Hypersthene 
gabbro. 

Gabbro. 

Kugel norite. 

Quartz norite. 

Norite. 

Q.uartz norite. 

Norite. 

Gabbro. 

Gabbro. 

Gabbro. 
.. 

Gabbro-cliorite. 

Olivine gabbro. 

Olivine gabbro. 

Olivipe gabbro. 

Olivine gabbro. 

Gabbro. 

Gabbro. 

Gabbro. 

Gabbro. 

1055 

Remarks. 

In W. T., p. 433. 

In W. T., p. 433. 

Groundmass. 
Sum? 

.. 
In W. T., p. 435. 

In W. '1'., p. 205. 

In W. T.: p. 435. 

In W. '1'., p. 435. 

0 

Not in W. '1'. 

In W. T., p. 433. 

In W. '1'., p. 433: 

In W. T., p. 285. 

In W. T., p. 433 .. 

In W. T., p. 433. 

In W. T., p. 433. 

In \V. T., p. 303. 

In W. '1'., p. 221. 

\ 

" 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20/ K,O i·H,O+ H:P- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

·60 50. 95 7.21 1.29 7.39 6.13 20.31 5. 53 1.03 0. 77 100.66 3.102 

C3. V 

·61 50.10 6.93 2·.11 5. 26 16. 18 16. 70 0.71 n. d. 2.35 0.22 trace 100.56 3.09 

C3. V 
I 

·62 49.98 21.54 2.04 4.84 6.15 10. 80 1.94 0. 10 1.90 0.62 99.91 

·C2. IV 

·63. 47.22 24.56 2.40 3.24 4.54 16.00 1.45 0.36 0.80 0.10 trace s 0.09 100. 76 

C3. V 
0 

64 46.92 20.36 2.12 5.02 7.06 15.44 1.78 1. 37 0. 82 0.38 trace s 0.09 101.36 

D3. V 

·65 46. 26 19.18 2.72 6.38 7.'19 13.60 2. 73 1.32 1.86 0.26 trace s trace 101. 50 

D3. V 

·66 . 44. 128 22. 10 2.39 3.35 8.14 16. 7Q 0. 50 0.13 2.'96 0.67 s tra.ce 101. 22 

03. v 

67 41.25 18.02 3.44 3.97 14.19 10.36 2. 12 0.65 6.00 0.06 trace s o.os 100. 14 

C3. V 
0 

68 45.98 28.34 l. 41 3. 19 4.72 14.70 1.38 0.32 0.94 0.09 s 0.02 101.09 

C3. V 

69 46. 60 22.60 3.20 6.65 6.88 10.52 2.66 0. 29 1.08 o. 80 101. 28 

C3. V 

70 46.80 15.52 2. 10 8.44 9.50 12.94 2.48 0.74 0.30 1.18 100.00 

D3. V 

71 48.40 15.38 4.81 6.32 8.09 11.61 2.88 0.72 1.87 0.07 100.15 

B3. IV 
\ 

72 47.30 23.45 6. 15 0.49 11.05 7.56 1.34 0.34 1.72 s 0.16 99.56 

C3. V 

73 40.49 16. 20 22. 10 n. d. 7.04 14.25 1. 45. 0.19 0.05 101.77 

D4. V 

74 46.64 24.45 2.56 6.44 1. 60 10.44 5.46 1.39 0.95 99. 93 

C3. V 

75 41.08 21.01 4. 79 9.17 8.01 14.68 0.56 0. 61 0. 80 o. 21 100.92 

C3. V 

76 49. 27 24.43 3.25 '0.10 6.78 11. 85 3. 461 0.53 0. 71 100.38 

C3. V 

77 48. 90 18.08 2. 52 3.20 11.43 14. 10 1.53 0.25 0.88 trace s trace 100.89 

B3. IV 

78 48.40 17.53 n.·d. 4.28 16.51 11.11 l. 80 0.76 FeS2 0.52 100.91 

C4. V 

79 47.00 23 •. 67 2.31 3.20 8.72 11.40 2.40 0.70 0.62 trace 100.02 

B3. IV i 

... 
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No. Locality. Analyst. Reference. Rock name. Remarks. 

60 Studen~, V. Stanek. E. Rade, Gabbro. '' Bronzi.te-rich 
Eule, Ref. N.J., 1899, II, · . InW. T., p:4 
Bohemia. . p. 58. 

" 
33. 

-
H. L. Barvir, Gabbro. "Bronzite-61 Studen~, Barvir. 

Eule, Ref N.J., 1904, I, free." 
Bohemia. . p. 49. 

62 SchJ.uckenau, C. v. John. C. v. John, Gabbro. Inclusion in 
Bohemia. Jb. ·a. R.-A. Wien, LI, basalt. 

p. 149, 1903. 

63 Ransko, C. v. John. Hinterlechner and v. John, Gabbro. 
Eisengebirge, Jb. G. R.-A. Wien, LIX 
Bohemia. (1), p. 188, 1909. 

\ .... 
~ 

64 Ransko, C. v. John. Hlnterlechner and v. John, Gabbro. 
Eisenge birge, Jb. G. R.-A. Wien, LIX 
Bohemia. (1), p. 188, _190!). 

65 Ransko, C. v. John. Hinterlechner and v. John, Gabbro. 
Eisenge birge, Jb. G. R.-A. Wien, LIX 
Bohemia. (1), p. 188, 1909. 

66 Ransko, C. v. John. llinterlechner and \r. John, Olivine gabbro. 
Eisengebirge, Jb. G. R.-A. 'Vien, LIX 
Bohemia. (1), p. 197,1909. 

67 Ransko, C. v. John. Hinterlechner and v. John, Spinel-olivine 
Eisengebirge, Jb. G. R.-A. Wien, LIX gabbro:· 
Bohemia. (1), p.197, 1909. 

68 So~ot, · C. v. John. llinterlechner and v. John, Olivine norite. 

) i isengebirge Jb. G. R.-A. Wien, LIX 
Bohemia. (1), p. 197, 1909. 

69 Schluckenau, C. v. John. C. v. John, Gabbro. Inclusion in 
Bohemia. Jb. G. R.~A. ·wien, LI, 0 basalt. · 

p. 150, 19_03. 

70 Schwarzstein, R. Nowicki. F. Kretschmer, Gabbro. Other anals. 
near Zoptau, Jb. G. R.-A. Wien, LXI, paper. 
Moravia. p. 92, 1911 .. 

Ill 

71 Almasel, K. Emszt. P. Rozlozsnik, Microgabbro. 
llunyad,· F. K.,xxxv, 
. Hungary. p. 508, 1905 . 

72 Alvacza, G. v. Lazlo. K. V. Papp, Gabbro. 
Hunyad, Jb. Ung. G. A. (1903), 
Hungary. p. 85, 1905. 

73 Jablanica, C. v. John. ·c. v. John, Gabbro. InW.T.,p.4 
Herzegowiria. Jb. G. R.-A. Wien, 

33. 

XXXVIII, p .. 352, 1888. 

74 Tra versella Valley, C. Doelter. C. Doelter, Labradorite rock 17 per cent 
"}!{onzoni, '1'. M. P.M., XXI, Cgabbro?). nephelite i 
'l'yrol. p. ·105, 1902. norm. 

n 

75 Ricoletta, C. Doelter. C. Doelter, Olivine gabbro. 
:Monzoni, T. M. P. lH., XXI, 
Tyrol. p. 102, 1902. 

/ 

76 Kopilo, F. Kucan. ~:I. Ki(atk, Gabbro. 
Bosnia. T. ~-.P.M., XXIX, 

p. 175, 1910. 

77 Monte Collon, A. Brunet. A. Brun, Gabbro. InW.T_.,p.3 
near Arolla, ·Ref. N.J. 1897, I, 
Switzerland. p. 475.· 

35. 

78 Monte Collon, A. Brunet. A. Brun, Gabbro. InW.T.,p.4 
near Arolla, Ref. N.J., 1897, I, 
Switzerland. p. 475. 

33. 

79 Monte Collon, A. Brunet. A. Brun, Gabbro. InW.T.,p.4 
near Arolla, Ref. N.J., 1897, I, 
Switzerland. p. 475. 

33. 
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No. SiO:.) Al20 3 Fe20 3 FeO MgO CaO Na20 K 20 Hi?+ H 20-

------------------
TiO, J P,O, I M:nO Inclusive. · Sum. Sp. gr. 

0 41.55 21.40 11.38 1.35 12.20 7.80 0.80 0. 24. 3.65 8 trace F trace 100. 87 
FeS2 O. 50 

c 3. v 

8 1 90.04 18.22 5.26 6.15 7.34 8.80 2. 95· 0.41' n. d. ,0. 30 0.23 99.70 

B 3. IV 

8 2 49.20 23.91 1.88 3.65 6. 19 10.71 3. 73 0.34 n. d. 0. 18 0.08 99.87 

B 3.1V 

8 3 47.31 20.58 7.55 8.08 2.07 9.84 3.43 0. 53 0.56 0. 47. 100.42 

B 3. IV 

8 4 48. ~5 . 18.63 4.32 8.42 3.41 8.53 3.98 1.,25 1.67 1.67 0.36 101.09 

c 2. IV 

8 5 42.60 19.61 7.27 9.69 6. 80 10.02 1.88 0.85 0. 70 1.01 0.42 0.60 101.45 

c 2. IV 

8 6 46.03 22.76 1.50 1:1o 5.49 20.24 1. 61 0.48 1. 55 0. 12 0.33 trace Cr20s trace 101.39 

D 3. v 

·8 7 4~. 84 14. 83 5.57 n. d. 9.84 14.05 2.92 0. 23 3.61 0.01 trace 100.90 

A 4. IV 

8 8 52.29 18.61 10. 79 n. d. 4.69 2.36 5.16 1. 86 4.:65 0.28 100.69 

B 4. v 

9' 49.42 3.37 1.30 5.75 34.97 2. 11 n. d. n. d. 1.84 
' . 8 C02 o. 76 99.68 

NiO 0.16 

c 4. v 

9 0 48.65 15.95 2.49 6.32 11.53 11.66 1.96 n. d. 1.67 NiO trace 100. 23 

B 3. IV 

9 1 52.00 22.95 0.21 .0.47 0.44 18.50 .2. 40 0.42 . 3. 24 100.42 

B 3. IV 

9 2 50.47 18.98 . 4. 22 6. 16 5.62 11. 72 2.75 0.56 1.06 0. 12· 0. 12 101. 78 

D 2. v 

9 3 5().24 19.48 5.45 5.02 4.84 11.02 3. 33. ·0. 77 0. 75 trace. 100.70 

B 3. IV 

9 4 46.85 9. 10 3.43 8.75 18.00 15.52 0.76 0. 19 0. 15 trace 102.75 

D 3. v 

9 5 45.76 23.85 3.80 3.79 4.06 17.22 2 .. 41 0.15 0.32 trace 101.36 

D 3. v 

9 6 45.74 5.21 6.91 8.33 21.63 12.80 1. 02 0. 13 0.09 trace 101.86 

:03. v 

9 7 45.53 9. 16 4.86 9.34 15.58 15.04 0.87 0.20 . ·o. 88 trace. 101.46 

D3. V 

9 8 45.35 11.27 6:44 6.42 12.68· 15.28 1.42 0.56 trace. 99.42 

C4. V I 
9 43.51 21.971 4.95 5.72 6. 10 15.93 _2.04 1.0.15 0.60 

3. v 

9 

c 

100.97 
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No. Locality. Analyst. Reference. Rock name. Remarks .. 

80 Monte Collon, A. Brunet. A. Brun, Gabbro. In W. T., p. 433. 
near Arolla, Ref. N.J., 1897, I, 
Switzerland. p. 475. 

81 Leprese, 0. Hecker. 0. Hecker, Hornblende 
. Valtellina, N.J. B. B., XVII, gabbro . 

Lombardy. 
~-

.p. 337, 1903. -· 

~ 
82 Leprese, 0. Hecker. 0. Hecker, · Hornblende 

Val tell ina, N.J. B. B., XVII, gabbro. 
Lombardy. p. 333, 1903. 

83 Leprese, 0. Hecker. 0. Hecker, Hornblende-
Valtellina, N.J. B. B., XVII, olivine gabbro. 

t 
Lombardy. p. 325, 1903. 

i 84 Near Sondalo, A. Zapf. A.Za~, . Hornblende 
Valtellina, In. iss. Jena, gabbro. 
Lombardy. p. 37, 1910. 

85 \Tal Scala, A. Zap£. A.Za~,. Norite. 
Valtellina, In. iss. Jena, 
Lombardy. p. 51, 1910. 

86 Rocca Bianca, Not stated. F. Zambonini, Gabbro. 
Val Susa, N.J., 1906,.II, 
Piedmon~. p. Ill. 

87 1\ofonte Ferrato, u. Panichi. U. Panichi, Euphotide. 
Tuscany. Mem. Soc. Tosc., XXV, ' 

p. 9, 1909 .. 

88 Romito, E. Manasse. E. Manasse, Gabbro rosso. 
near Livorno, Pr. Soc. Tosc., XII, 
Tuscany. p. 165, 1901. 

89 Gaggio Montano, P. E. V. de Regny. P. E. V. de Regny, Norite. In W. T., p. 36.7. 
·near Bologna, B. Soc. G. It., XVIII, 
Italy. p. 25, ~899. 

90 G~ogio Montano, . P. E. V. de Regny. P. E. V. de Regny, Gabbro. In W. T., p. 335. 
near Bologna, B. Soc. G. It., XVIII, 
Italy. p. 24, 1899. 

91 Dshaksy, ·Tau Mountains, Loewinson-Lessing. E. J eremina, Gabbro-syenite. 
Mugodjaren, Exp. Mugodj., 
Ural Mountains. p. 129, 1905. 

92 Cerebriansky, Not stated. Duparc and Pearce, Norite., 
'l'ilai Mountains, Oural Nord, II, 
Ural Mountains. p. 464, 1905. 

93 Cerebriansky, Not stated. Ddtarc and·Pearce, Norite. 
Tilai Mountains, ural Nord, II, 
Ural Mountains. p. 464, 1905. 

94 Ti1n.i Mountains, Not stated. Duparc and Pearce, Tilaite. 
Ural Mountains. Oural Nord., II. 

p. 440, 1905. }" 

95 Cere briansky, Not stated. Duparc and Pearce, Gabbro.· Uralitized. 
Tilai Mountains, Oural Nord, II, · 
Ural Mountains. p. 478, 1905. 

96 Tilai Mounta.ins, Not stated. Duparc and Pearce, Tilaite. 
' Ural Mountains. Oural Nord, II, 

p. 440, 1905. 

97 'l'ilni Mountains, Not stated. Duparc and Pearce, Tilaite. 
Ural Mo\).ntains. Oural Nord, II, 

440, 1905. 

98 Tilai Mountains, Not stated. Duparc and Pearce, ' Tilaite. 
Ural Mountains. Oural Nord·, II, 

p. 440, 1905. 

99 Cerebdansky, Not stated. Duparc and Pambil, Gabbro. Uralitized . .. 
Tila.i Mountains, B. Soc . .M. Fr., XXXIII,. 
Ural Mountains. p. 360, 1910. 
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G ABBRO.,--Continued. 

i 

NQ •. ·Si02! Al20 3 F.e20a· FeO MgO CaO Na20 K20 H20+ H20-- Ti02 PzOs :M:nO Inclusive. Sum. Sp.gr. 
-- --- --------------------- ---------

1 00 .41,. 75 7.92 12.46 11.56 8. 40 '16. 84 0. 92 0.63 n. d. 0. 72 101. 20 

c 3. v 

1 01 41.26 20. 09. '6.10 7.65 8.14 14. 64 1. 68 0. 16 0. 89 100.61 -
B 3.1V 

1 02 41.04 . 9. 04 7. 81' 9.99 11. 99 17.08 0.47 0.09 3.05 0. 84 101.40 .. 
c 3. v 

1 03 48. 65 17 .. 17 l. 04 10.81 7. 17 10.80 4:08 l. 65 101. 37 
' 

D 4. v 

1 04 48.21 18.37 l. 86 9. 87 5. 24 12. i8 3.63 l. 78 101.14 

c 4. y. 0 

1 05 47.99 17. 76 4.53 8.08 5. 15' 12.33 3.99 0.43 1..83 102.09 

D 3. v -
1 06 49:97 13.50 3.55 ·11. 46 6.51 10. 63 2.78 0.26 1.60 1. 30 trace 101. 56 

D 3. v 

1 07 46. 15 13.57 3. 61 8.15 12.63 15. 15 l. 29 trace u. d. 100.55 

c 4.' v 

1 08 38.59 24.37 7.66 5. 23 5. 95' 15.30 l. 34. 0.46 0. 8•1 rm. 64 

c 3. v 

1 09 45.45 17.40 4.43 7.34 11.06 11.95 1. 76 trace 0 .. 3G 99. 75 

B 3. IV 

1 10 42.56 21.99 4.69 5.40 6.69 17.06 1. 67 0.35 0.17 .100.58 

B 3. IV 

1 11 37.82 19.94 3.48 12. 70 10.97 14.71 1. 68 n. d. 0.57 101.82 

D 3. v 

1 12 42. 92 26.42 3.97 2.81 7.26 15.4.0 0.63 n. d. 0. 80- 100.21 

3. v 

13. 30 115. 65 13 46. 56 9. 70 2.83 9. 61. 1. 82 0.94 0.47 trace Cr20a trace 100.88 

c 

1 

B 3. IV 

1 14 46.56 .9. 24 3.92 8.69 13.85 16.09 1. 52 0.93 0.36 trace Cr20a trace ·101. 16 

c 3. v 
I 

15 49. 17 12.03 10. 81 2.·12 7.·84 12.30 2.53 0. 71 0.30 0.09 2.53 SO a none 100.49 
NiO trace 

1 
CuO 0.06 

c 3. v 

Hi 44. 63 21. 19 4. 26 2.33 8.36 17.26 0.60 0.38 o.· 57 trace 0. 38 SOa 0.04. 100.17 
NiO 0.08 

1 
CuO 0.09 

B 3. IV 

1 17 -43. 58 28. 18 1.73 1. 84 4.8~ 18.34 0.10 0. 23 0.90 0.08 0. 21 SO a o.os 100.09 
..... 

B 3. IV 

.18 42. 13 21. 36 ll. 60 2.74 5.58 10. 78 1. 69 0. 77 1. 4.0 0.01 1.47 SO a O.H 99.75 
NiO trace 
CuO o. 68 c 3 .. v 

1 19 47.54 20. 56 2.56 7.74 3.25 12. 10 3.29 0.79 2. 50 0.91 0.05 101. 29 

D 3. v •. 
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i 

No. Locality. ·Analyst. Reference. Rock name. Remarks. 

-

100 'l'ilai Mountains, . Not stated. Duparc and ·Pearce, 'l'ilaite. 
Ural Mountains. · Oural Nord, II, 

p. 448, 1905. 

101 Cerebriansky, Not stated. D~arc and Pearce, Gabbro. Uralitized. 
Tihti 1\fountains, ural Nord, II, 
Urn.l Mountnins, p. 178, 1905. -

102 Mount Katschkanar Not stated. Duparc and Pamfil, Ti1a1te. 
Iss District, B. Soc. M. Fr., XXXIII, 
Ural Mountains. p. 356, 1910. 

' 
10:l Katechersky, L. Duparc. Duparc and Pearce, Gabbro. 

Koswinsky, . Oural Nord, I, 
Ural Mountains. p. 214, 1902. 

"' 
104 Kn.techersky, · L. Duparc. D(farc and Pearce, Gabbro. 

Koswinsky, ura\ Nord, I, 
Ural Mountains. p. 214, 1902. 

105 Kntechersky, L. Duparc. Duparc aand Pearce, Gabbro. 
Koswinsky, Oural Nord, I, . . Ural Mountains . p. 214, 1902. 

lOG Joubrechkine,. Not stated. Duparc, Pearce,and Gabbro. 
I Wichera, Tikanowitch,Oural Nord, III, 

Ural Mountains. p. 186, 1909. 

107 Deneshkin Kamen, Krekmeyer and 
Ural Mountains. Kultacheff. 

Loewinson-Lessing, 
Jushno-Saosk., 

Gabbro. In W. T., p. 335. 

p. 166, 1900. 

108 Deneshkin Kamen .. - Loewinson-Lessing. Loewlnson-Lessing, Gabbro-norite. In W. T., p. 433. 
Ural :Mountains. J ushno-Saosk., 

·P· 166, 1900. 

100 su0rera· Kultacheff. Loewinson-Lessing, Pyroxene In W. T., p. 335. 
· ra Mountains. I Jushno-Saosk., granulite 

p. 167, 1900. (gabbro). 

110 su0re1a, Loewinson-Lessing. Loewlnson-Lessing, Magnetite gao bro. Light bands. 
· ra Mountains. J ushno-Saosk., In W. T., p. 433. 

p. 166, 1900. 

111 SttJreya, Loewiitson-Lessing. Loewinson-Lessing, Magnetite gabbro. Dark bands. 
ral Mountains. Jushno-Saosk.: In \V. T., p. 433. 

p. 166, 1900. 

112 Talaya, Loewinson-Lessing Loewi)lson-Lessing,. Pyroxene In W. T., p. 293. 
Ural Mountai.ns. and Kultacheff. Jushno-Saosk., ram:tlite 

p. 166, 1900. gabbro) 

113 Plmrkowsky-Ouwal L. Duparc. Duparc and Pearce, Gabbro. 
Ural Mountains. .. Oural Nord, I, 

p. 145, 1902. 

114 Pharkowsky-Ouwal :L. Duparc. Duparc and Pea1:ce, Gabbro. 
Ural Mountains. Oural Nord, I, 

p. 145, 1900. 

115 Werkh Issetsk, G: Katerfeld. W. Nikitin, Gabbro. MnO high. 
Mursinsk, " Mem. C. G. Rus., XXII, 
Ural :Mountains. p. 84, 1907. 

116 Werkh Issetsk, G. Katerfeld. W. Nikitin, Gabbro. 
Mursinsk, I Mem. C. G. Rus., XXII, 
Ural Mountains. p. 77, 1907. 

117 Wcl'lch Issctsk, G. Katerfeld. W. Nikitin, Gabbro. 
Mmsinsk Mem. C. G. Rus., XXII, 
Ural Mot;ntains. p. 78, 1907. I 

118 Werkh Issetsk,. G. Katerfeld. W. Nikitin, Hornblende 
Mursinsk, 
Ural Mountains. 

Mem. C. G. Rus., XXII, 
p. 82, 1907. 

gabbro. 

119 Mount Pop·retschnaia, Not stated! Duparc· and Pamfil, Gabbro. 
Tagil Dtstrict, B. Soc. M. Fr., XXXIII, 
Ural Mountains. p. 360, 1910. 
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GABBRO-'-Continued. . \ 

No. Si02 Al20 3 Fe20 3 FeO Mgo· CaO I Na,O K20 I 
Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

I 
H20+ H20--

----- --
120 43. 67 15.68 2. 89 6.97 14.94 14.93 1.12 0.36 0.53 0.34 trace 101. 43 

'· 
D3. V 

121 50. 14 15.65 1. 06. 10.11 5.05 8.62 2. 85. 1.19 0.17 0.17 2.47 0.38 0.20 98.86 
,• 

D2. V 
: 

122 50.00 16.51 0.02 12.25 5.51 9.47 2. 34· 1.46 1.41 98.97 

D4. V .. 

123 47.33 15.17 l. 21 H). 67 9.94 11.32 3.01 trace 0.91 99.56 

C4. V 
. 

124 46.44 19,80 3. 20 8.66 6.23 9.75 2. 11 . 1. 43 2.21 99.83 

B3. IV 

125 46.10 18.20 5. 50 .4. 95 7.54 11.63 4.03 0.42 2.80 101. 17 

B3. IV . 
126 49.36 22. 95 11.33 D. d. 2.37 11.07. (2. 92) 0. 19 100.00 

D4. V 

127 50.41 20.29 0.33 12.41 5. 90 7.39 3.05 0.42 0.07 0. 12 0.24 0.09 0. 12 ·100.84 

C3. V 

128 50.45 6.50 2.49 8.38 19.02 7. 8,2 n: d: n. d. 0.97 0.63 trace trace 96.26 
I 

D4. V 

129 47.39 22.00 4.00 5.56 1. 77 13. 27 2.52 0. 83 1. 25 l. 83 100.42 

B3. IV 

\ 

130 47.97 20.03 8.08 1.29 5. 43 12. 10 1.54 0. 17 2.04 Jl.46 trace trace 100. 11 

C3. V .. 

131 48. 10 20.85 4. 85 10.55 3.99 7. 15 2. 73 0. 63 1. 00 . 99:85 2.68 

C3. V 

132 37.87 20.07 5.42 n. d. 1. 01 31.80 l. 35 1: 17 0. 56 C02 0. {!j 100.00 

C4. V 

133 . 46.81 19._25 n. d. l. 85 14. 23 16. 80 0. 57 0. 13 1.00 Cr20a 0. 21 100. 85 

A4. IV 

DIABASE. 

1 46.-09 17. 89 14. 22 n. d. 5.04 10.30 3.82 1.10 . 0. 26 . ,.1. 45 0.05 0.28 s · O.•H 102:97 

D 2. v 

2 52.54 15. 14 0.85 10. 73 5. 22 6.92 5.46 1. 43 1. 76 1. 00 101.05 

B 3. IV 

3 49. 88 15.29 0.43 11.30 7. 83 4.54 2. 17 0. 62 5.17 C02 3.20 100.43 

B 4. ·v I 

4 48.08 23. 67 9.07 n: d. 3.92 10.99 1.92 0.49 0.83 1.11 100.08 3.030 
.. 

c 4. v 
-

5 47.84 25.40 6. 72 n. d. 5. 25 8.44 2.55 0.60 2.53 0.94 100.27 3.080 

c 4. v 
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GABBRO-Continued. 

, No. Locality. Analyst. Reference .. Rock name. Remarks. 

--· - -

120 'l.'schissofca Mountain, F. Pearce. Duparc and Pearce, Tilaite. 
Ural ~ ouutains. 0. R., CXLIV, 

p. 1289, 1907. 

121 Goroschld, W. Tarassel1ko. W. Tarassenko, Oabbro-norite. In W. T., p. 433. 
Volhynia, Ref. N.J., 1899, I, 
H.usSl.a. p. 463. 

122 Tschatsch, Loewinson-Lessing Loewinson-Lessing, Hornblende 
Kasbek, and Sewastjanow. Mat. G. Rus., XXI, , gabbro. 
Caucasus. p. 107, 1901. 

123 IGstinka Valley, .Loewinson-Lessing. Loewinson-Lessing, Hornblende 
Kasbek, · , Mat: G. Rus., XXI, gabbro. 
Caucasus. p. 107, 1901. 

124 '£umagorkaja, D. Beljankin. Loewinson-Lessing, :Microgabbro. 
Caucasus. Vh. Rus. M. Ges., XLII, 

p. 265, 1905. 

125 Voltes, K. A. Ktenas. K. A. Ktenas, Saussurite gabbro. 
Syra, T. M.P. M., XXVI, 
Aegean Sea.. p. 294, 1907. 

126 Duwona, A. Roccati. A. Roccati in Hypersthene Other analyses 
Uganda. Duca Abruz., gabbro. in same work. 

H.uwenzori, p. 184, 1909. 

127 Anabar River, H. Backlund. H. Backlund, · Quartz gabbro. 
Siberia. Tr. Mus. G. St. P·., I, 

p. 149, 190,7. 

128 Sone River, P. Bruhl. T. H. Holland, Olivine norite·. In W. T., p. 435. 
South Rewa, Rec. G. S. Ind., XXX, 
India. p. 20, 1897: 

129 Mount Lekaan, C. Menschaar. R. D. M. Verbeek, Gabbro. Schistose. 
Motomo1·ock, Jb. :Mijnw., XXXVII, 

.. , 
" 

. Timor. p. 412, 1908. \ 

130 Ttunleo, E. Luqwig. S. Richarz, Hornblende 
Kaiser Wilhelm Land, N, J. B. B.,·XXIX, gabbro. 
New Guinea. , p. 445, 1910. 

131 Bluff, L. J. Wild. L. J. Wild, Norite. 
Otago Tr: N. Z. Inst., XLIV, 

' New Zealand. p. 324, 1912. 

132 Codes Point, 
Dun Mountain, Nelson, 

J. S. Maclamin. J. M. Bell, 
N. Z. G. S. B. 12, 

Rodingite. 

New Zealand. p. 33, 1911. 

133 . Ouen !!'~land, Hoiteau. A. Lacroix, Ouenite (gabbro). 
Now Caledonia. C. R., CLII, 

_p. 819, 1911. -

DIABASE. 

1 Bjornesund, Haibergs Island, P. Schei. ·1 C. Bugge, . . · Diabase. 
Eureka Sound, Rep. 2d Fram Exp., No. 22, 
Ellesmere Land. , p. 37, 1910. 

2 Pense Township, N. L. Bowen. N.·L. Bowen, Diabase. 
Gowganda District, J. G., XVIII, 
Ontario. p. 667' 1910. 

3 Dome mine, Not stated. A. G. Burrows, Diabase. 
Porcupine, Rep. Bur. :Min. Ont:, XXI -
Ontarw. (1), p. 212, 1912. 

4 Whitefish Bay, F. T. Shutt. A. C. Lawson, Diabase. 30 feet from 
Rainy Lake, Am. G., VII, contact. 
Ontario. p. 161, 1891. In W. T., p. 439. 

5 Stop Island, F. T. Shutt. A. C. Lawson, ·Diabase. 4 feet from 
H.ainy Lake, Am. G., VII, contact. 
Ont~rio. p. 158, 1891. In W. T., p. 4S9. 
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.DIABASE~Continued. 

No. Si02 A~03 Fe20 3 FeO MgO CaO Na~P K:zO H20+ H20- Ti02 ]>205 MnO Inclusive. 
I 

Sum. Sp.gr .. 

------ ------ ·---------.. 

6 47. 83. 30.28 4.57 n. d. 4.32 6.72 1. 30 trace 2.05. 2:.19 99.26 3.028 

D4. V 

7 47.50 22.44 7.40 n. d. 3.71 10.21 1.62 1. 29 2.85 0.34 97.36 2.927 

D4. V 

8 48.79 "16.97 1.69 8.97 6.98 9.98 3.30 n. d. 2.65 1. 10 . 0.20 100.63 2. 96. 

A4.1V -
9 48.75 17.97 0.41 13.62 3.39 8. 82 1.63 2. 40 0.60 0.99 0.68 0.91 C02 trace 100. 17 2.985 s. trace. 

' 
C2. IV 

10 47.28 20.22 3.66 8.89 3. 17 7.09 3.94 2. 16 2.73 0.68 0. 77 100.59 

B3.IV 

11 44.44 23.19 12. 70 n. d. 2. 82 6.03 3.93 1. 75 3. 73 0. 70 0.52 99. 81 

C4. V 

12 48. 20 14.12 2.00 7.41 8.19 11. 50 2. 60 0.23 2.20 1.58 1.24 99.27 3.02 

B3.IV 

13 50. 89 15.39 5.77 7.60 8.75 5. 67 . 2. 72 2.46 99.25 -

C4. V ~ 

14 44.51 19.99 7.22 n. d. 8.11 8. 15 5.24 2. 60 2.93 98.75 

D4. V -
15 45.46 19.94 15.36 2.95 8.32 2. 12 3.21 2.30 99.66 

C4. V 

16 .44. 86 17.24 11.12 n .. d. 4. 98. 7.53 1. 50 2. 81 2.44 6.66 0.41 trace 99.55 

C4. V 

17 51.46 .13. 98 2.66 8.92 7.59 10.49 4.75 n. d. l. 06 0.17 101.08 

B4. V 

18 50. 81 13.25 14.66 :n. d. 6.97 10.96 0.76 1.71 '0. 88 100.00 

C4. V 

19 50.61 18.34 n. d. 13.91 6.73 7.01 1. 60 1.08 l. 72 100.00 
-

C4. V 

20 46. 87 13.36 9.79 2. 71 4.35 . 14.70 4.q4 2.01 n. d. 1. 98 ,100.41 

B3. IV 

21 52.06 13.67 15.97 n. d. 5.01 8. 15 3.36 0.86 1. 05 100. 13 2. 953 

B4. V 

22 51.08 23.58 6.85 · n. d. 4.95 9.36 2.34 n. d. 0.39 100.00 

D4. V 

23" 47. 87 14.43 11.55 n. d. 10.58 10.45 3.47 0.61 1. 82 100. 78 
/ 

B4. V 

24 45.73 13.48 11. 60" n. d. 15.40 9.92 3.24 0.47 0.94 100. 78 3.026 

B4. V I 
25 42.07 32.05 9.83 n. d. 1.38 0.95 1. 11 12. 13 0.48 100.00 

D4. V 
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DIABASE-Continued. 

No . Locality .. Analyst. Reference. Rock name. Remarks. 
.. 

6 Stop Island, F. T. Shutt. A. C. Lawson, Diabase. At contact. 
Rainy J .. ake, Am. G., VII, ~ In W. T., p. 439. 
Ontario. p. 158, 1891. 

7 Whitefish ·nay; F, T. Shutt. A. C. Lawson, Diabase. At contact. 
Rainy Lake, Am. G., VII, In W. T., p. 439. 
Ontario. p. 161, 1891. 

8 Pittsburg, G. W. Hawes. G. W. Hawes, Metadiabase. Not in W. T. 
New Hampshire. A. J. S., XII, : 

p. 133, 1876. 

9 Pine Hill, R. C. Sweetser. · W. H. ·Hobbs, Diabase. In W. T., p. 287. 
Medford, R. Mus. Comp. Zool., · 
Massachusetts. XVI, p. 9, 1888. 

:to Medford, G. P. Merrill. G. P. Merrill, Diabase. In W. T., p. 273 .. 
Massachusetts. B. G. S. A., VII~ 

p. 353, 1896. 

11 Medford, G. P. Merrill. G. P. Merrill, Diabase. Weathered. 
Massachusetts. B. G. S. A., VII, In W. T., p. 437. 

p. 353, 1896. 

12 Derby, G. W. Hawes. G. W. Hawes, Metadiabase. Not in W. T. 
Connecticut. A. J. S., XI, 

p. 124, 1876. 

13 Indian Point, A. S. Eakle. A. S. Eakle, Diabase. In W. T., p.437. 
Chateaugay Lake,. Am. G., XII, 
New York. p. 35, 1893. 

14 Up~er Chateaugay Lake, A. S. Eakle. A. S. Eakle, Diabase. In W. T., p. 437. 
C inton County, Am. G., XII, 
New York. p. 35, 1893. 

15 Palmer Hil1, J. F. Kemp. Kemp and Marsters, Diabase. In W. T., p. 4S7. 
Essex County, U. s. G. S. B. 107, 
New York. p. 26, 1893. 

16 Fort Montgomerv, L. M. Dennis. J. F. Kemp, Hornblende In \V. T., i). 437 
HudE~on River: Am. N atnralist; diabase. 
New York. p. 694, 1888. 

17 Rocky Hill, A. H. Phillips. A. H. Phillips, Diabase. In \V. T., p. 437 
Now Jersey. A. ·J. S., VIII, 

p. 279, 1899. 

18 Little Falls, W. C. :I)ay. W. C. Day, Diabase. Calculated to 
Passaic C0tmty, U.S. G. S: A. R. 20 (VI), 100. 
New Jersey. p. 419, 1899. In W. T., p. 4·37 

19 Mine Brook, T. B. Stillman. W. C. Day, Diahase. Calculated to 
Somerset County·, U.S. G. S. A. R. 20 (VI), 100. 
New Jet·sey. p. 419, 1899. In W. T., p. 437 

20 Birdsboro, H. Fleck. W. 0. Day, Diabase. In W. T.,·p. 315 
nenr Morristown, U.S. G. S. A. R. 19 (2); 
Pennsylvania. p. 222, 1898. 

21 Pittsylvan.ia County, 1'. L. Watson. T. L. Watson, Quartz In W.'T., p. 437 
Virg.inia. Am. G., XXII, diabase. 

p. 87, 1898. 

22 Chatham, T. L. Watson. T. L. Watson, Diabase. In W. T.,.p. 437 
P.ittsylvan.ia County, Am. G., XXIV,· 
Virginia. p. 360, 1899. 

23, Chatham, -T. L. Watson. T. L. Watson, Olivine In W. T., p. 437 
P.ittsylvan.ia County, Am. G., XXII, diabase. 
Virginia. p. 87, 1898. 

24. Chatham, T. L. Watson. T. L. Watson, Olivine In W. T., p. 437 
Pittsylvan.ia County, Am. G., XXII, diabase. -
Virginia. p. 87, 1898. 

25 Chatham, 'I'. L. Watson. T. L. Watson, Diabase. Not fresh .. 
Pittsylvania County, Am. G., XXIV, In W. T., p. 437 
Vit·g.inia. . 360 1899. p 
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DIABASE-Continued. 

I .. i 
No. Si02 Al20 3 Fe20 3 FeO MgO CaO· N~O K20 H20+ H20- Ti02 · P205 MnO Inclusive. Sum. Sp.gr. 

- ------------------ -----

2 6 37.09 13. 19 35. 69 n. d. 0.57 0.41 1.75 0.33- 11. 83 100.86 
.. 

D 4. v 

2 7 45.03 16. 42 14. 99 n.· d. 6. 15 7.98 2.74 0.84 n. d. 94.15 

D '4. v 

2 8 51.34 20.07 7.03 4.03 4.18 2.83 1. 83 5.53 2.90 0.38 .0. 38, C02 none_ 100.50 

c 2. IV 

2 9 48. 20 22. 10 7. 61. 3.95 0.86 8. 86 4.90 1.16 .2. 31 0.24 0.35 C02 none 100.54 

c 2. IV 

3 0 46.45 13.79 7. 60. 6:41 9.81. 10. 13 n. d. n. d. 2.66 trace trace C02 2. 27 99.12 .. 

D 4. v ' 

3 1 ... 39.55 28.76 16.80 n. d. 0.59 0.37 trace trace 13.26 0.64 0.10 trace .100.07 

B 4. v 

3 2 45.23 15.73 0.06 11.47 i2.29 8.33 4.72 0.07 0.70 0.39 1.10 0 .. 02 trace s 0.08 100.19 

3. IV 

I 3 49.27 16.75 7.78 4.86 7.44 5.47 5.42 0.48 2.80 C02 0.92 101. 19 2.806 

B 

3 

c 3. v 

3 4 46.45 16.60 2.72 7.25 9.21 6.32 . 4.05 1.02 5.01 C02 0.10 99.03 2.781 

c 3. v 

3 5 46. 25 ·18_. 39 7.70 3.52 4.65 12. 19 3.76 1.04 3.41 C02 1.00 101.91 2.866 

D 3. v 
I -

3 6 47.01 17.80 5.3~ 6.59 8.75 5.31 . 2. 00 1. 58 n. d. 2.19 96:55 

D 3. v 

7 45.85 10.97 4.97 13. 79 1. 61 5. 71 o. 91 I 9.29 2.55 0.35 1. 69 0.38 . 0.14 C02 trace 99.99 
SOa 1. 78 

3 

c 3. v 

8 45.69 14.44 '6. 21 9.39 2. 19 7.44 0.96 6.96 2.35 0.55 1.90 0.32 0.33 C02 trace 100.03 
. SOa 1.30 

3 

c 3. v 
'\ 

3 9 44·. 91 18.01 4.50 7.64 7.67 7.49 1. 75 1. 33 n. d. 2.54 95.84 

D 3. v 

0 65.00 14.01 6.42 0.44 '2. 83 0.85 1. 82 5.42 1.93 ·o.26 0.69 0.07 0.10 C02 0.07 99.97 2.690 s none 
4 

BaO 0.06 
C2. IV .J 

1' 52.91 )7.56· none 8.(n 4.90 7.55 3.72 1.70 1. 57 none 0.92 0.:20 0. 11 Cr20a 0. 20 99.95 2. 840 
I 

4 

C3. V 

42 50.47 18.45 2. 13 7.74 6.90 6.61 _2; 58 0.30 2.34 trace 97.52 

D3. v· I I 
I 

43 50.51 15.30 ]. 79 8. 14 5.94 9.04 5.18 I 2.00 none 1. 43 2.80 0.51 102.64 

D3. V 

4 49.34 ]3.03 2.50 13. 74 :3.64 7.,40 4.55 l. 57 0.69 0. 24 3.16 0. 15 0.51 C02 0.96 
Zr02 0.04 

4 
s 0.12 

D2. V . Cr20s 0. 02 
BaO 0.03 

4 5 46.80 15.21 13.'13 n. d. 8. 13 1i. 11 1. 95 ·0 .. 01 2.79 99.13 
: 

C4. v ; 
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DIABASE-Continued. 

Locality. Analyst. Reference. 
I 

Rock name. Remarks. 
-

No. 

.. 
Chatham, T. L. Watson. T. L. vVatson, Olivine Not fresh. 

l'ittsylvania County, Am. G., XXII, diabase. In W. T., p. 437. 
Virginia. p. 87, 1898. 

26 

Southwest Mountain, W. A. Lambeth. ·.w. A. Lambeth, Diabase Low sum due 
Monticello, ln. Diss. Virg., schist. to H 20? 
Virginia. p. 10, 1901. 

27 

Near Virgilina, T. L. Watson. T. L. Watson, ','Greenstone.'' 
Granville County, B. G. S. A., XIII, 
North Carolina. p. 364, 1902. 

28 

Virgilina, T. L. Watson. T. L. Watson, '' Greenstone.'' 
Granville County, B. G. S. A., XIII, 
North Carolina. p. 364, 1902. 

29 

Virgilina, T. L. Watson. T. L. Watson, "Greenstone." Weathered. 
Granville County, · B. G. S. A., XIII, 
North Carolina. p. 364, 1902. 

. 30. 

Wadesboro, T. M. Chatard. I. C Russell, Diabase. Weathered. 
North Carolina. U. S. G. S. B. 52, In W. T., p. 437. 

p. 18, 1889. 

31 

Creighton Mine, E. Everhardt. S. P. Jones, Olivine diabase. 
Cherokee County. Ga. G. S. B. 19, 
Georgia. p. 68, 1909. 

32 

Isle _Royale, F. P. Burrall. A. C. Lane, Melaphyre. Not fresh. 
1hchigml. Mich. G. S. Pub. VI (1), Not in W. T. 

33 . 

p. 215, 1898. 

Isle Royale, F. P. Burrall. A. C. Lane, Melaphyre. Not.fresh. 
Miclugan. Mich. G. S. Pub. VI (1), Same flow as 

34 

p. 143, 1898. below. 
Not in W. T. 

Isle Royale, F. P. Burrall. A. C. Lane, Melaphyre. Not fresh. 
Miclugan. Mich. G. S. Pub. VI (1), Same flow as 

35 

p. 143, 1898. above. 
Notin W. T. 

Mount Bohemia, L. Kirschbaum. F. E. Wright, , Ophite. 
Michigan. Mich. G. S. A. R. (1908), 

3G 

p. 377, 1909. 

37 Mount Bohemia, 
Michigan. 

N. Cook. F. E. Wright 
Mich. G. S. A. R. (1908), 

Ophite. 

p. 377, 1909. 

Mount Bohemia, N. Cook. F. E. Wright, Ophite. 
Michigan. Micl1,. G. S. A. R. (1908), 

38 

p. 377; 1909. 

Mount Bohemia, L. IGrschbaum. F. E. Wright, Ophite. 
Michigan. Mich. G. S. A. R. (1908), 

39 

p. 377, 1909 .. 

Tamarack C1·eek, F. F. Grout. F. F. Grout. Diabase. Altered. 
Pine County, J. G. XVIII, 
Minnesota. p. 648, 1910. 

40 

Stearns County, F. F. Grout. F. F. Grout. Quartz diabase. 
Minnesota. J. G., XVIII, 

41 

p. 655, 1Q10. 

Kawishiwi River, C. F. Sidener. H. V. Winchell, Diabase. Altered. 
Minnesota. Minn. G. S. A. R. XVII, Not in W. T. 

42 

p. 126, 1889. 

Stearns County, B. F. Nochl F. F. Grout, Diabase. 
Minnesota. (student). J. G., XVIII, 

43 

p. 655, 1910 .. 

Carlton County, W. H. Truesdale F. F. Grout, Olivine diabase. 
Minnesota. (student). J. G., XVIII, 

44 

p. 655, 1910. 

Good Harbor Bay, C. F. Sidener. F. F. Grout, Diabase. I Altered. Lake Superior, J. G., XVIII, 
!vtinnesota. d . 650 1910 . 

45 

p 
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DIABASE-Continued. 

~riO I 
~ 

No. Si02 Al20 3 Fe20 3 FeO . MgO CaO N~O K20 H20+ H20- Ti02 Pz05 Inclusive.· Sum. Sp.gr. 

---- ---
46. 45.~7 18.21 1. 22 . n. d. 6.98 11.49 0.84 0.02 4.66 99. 77 

134. v 

47 46. 28 12.96 4.67 6.06 8. 71 10. 12 3. 75 3.34 3.54 Lrace 99.43 2. 921 

B4. V I 
48 45.59 20.99 2.49 4.36 8.95 • 7. 57 4.89 5.06 99.90 2.707 

C4. V I I 

4.9 44. 71 15.54 3.06 6.43 6.80 10.50 2.55 5.90 2.88 trace 98. ~17 2.858 

D4. V 

50 54.07 16.30 5. 75 5.84 3.41 7.63 4.00 0.90 1. 35 99. 26 2. 895 

B3. IV 

51 49.84 18.32 4 .. 16 5,21 3.93 12.3i 3. 24 n. d. 2.05 99.06 2.960 

' C4~ V 

'52 48. 12 18.GO 4.00 6.30 6.16' 7.36 4.U 1. 09. 3.63 99.37 2.854 

133.IV 

53 54. 21 21.32 2.:35 4.45 4. 77 8.99 1. 'Z,9 0.74 .none ]. -19 0.01 0.21 C02 0.04 100.37 3.010 s trace 

D3. V 

54 52.62 . 21. 77 2.13 3.58 5.()8 10. 19 '2. 39 0. 25 0.80 0.40 0.01 trace C02 0.04 99·. 86 2.970 s trace 

D3: V 

55 52. 20 16. lO :3. 5G 5.68 6. 70 8.58 2.40 0.89 0.60 2.60 0.87 . 0. 22 C02 0.01 99.94 
Zr02 none -
Cl trace 

D2. V BaO none 
CuO trace 

56 52.00 21. 61 3.01 4.06 6.53 8. 80 2. 81 0.18 0.35 0.53 0.01 0 . .05 C02 o. 06 100.00 3.066 s trace 

D3. V 
I 

0 

' 

57 51. 37 21. 79 3.'60 3.38 6.30' 10 .. 36 . 2. 42 0.06 0. 50 0.32 trace 0. 12 C02 0.10 100.32 2.996 s trace 

D3. V 

58 51. 1.9 24'. 52 1. 46 4. 67 5.33 9.58 Z.09 0. 60 0.30 0.40 0.01. trace C02 none 100. 15 2. 968 s trace 

D3. V 
I 

I 
59 46. 20 12. 23 9.25 ··8. 95 4.93 8. 50.1 3.91 1. 72 3.10 1. 10 99. 89 

B4. V I 
6.0 49. 58 19. 16 14._61- n. d. 3.94 9. 10 ' 1. 08 2. 87· .100.34 2. 981 . 

D4. V 
! 

G1 53.55 15.54 15.79 n. d. 5. 79 6. 71 ·).41 1. 96 l. 83 102. 58 3.02 

-· D4. v 

62 51.85 13.50 16.43 n. d. 5.49 8. 80 3. 10 0.91 0.93 I 101.01 

C4. V 

63 50. 17 18.03 12. 96 n. d. 6.12 
8. 86·1 3.00 0. 81 ]. 02 100.97 

C4. V 

64 49.65 9. 26 1a. 25 4. 12 3.21 8:821 4.39 1. 75 2. 43 0.33 1.42 0.43 101.06 

C3. V 
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D !ABASE-Continued. 

No. Locality. .A-nalyst. Reference. Rock nam~. Remarks . 

46 Grn.nd Marais, C. F. Sidener. F. F. Grol.1t, Diabase. Altered. 
Lake Superior, J. G., XVIII, 
Minnesota. p. 650, 1910. .. 

47 Point Bonita, F. L. Ransome. F'. L. Ransome; Diabase. K 20 calculated 
Marin County, . B. Dep. G. Un. Cal., I, as Na20 . 
California.· p. 106, 1893-. In W. T., p. 439. . 

48 Point Bonita, F. L. Ransome .. F. L. Ransome, Diabase. K.!O calculated 
:Marin County, B. Dep. G. Un. Cal., I, as Na20. 

·California. p. 106, 1893. In W. T., p. 439. 

49 Point Bonita, F. "L. Ransome. F. L. Ransome, Diabase. K 20 calculated 
Marin County, B. Dep. G. Un. Cal., I, as Na20. 
Cn:lifornia. p. 106, 1893. In W. T., p. 439. 

50 Whistling Cay, P. T. Cleve. f. T, Cleve. Diabase. Not in W. T. 
St. John, Sv. Vet. Ak. Hndg., IX, No.12, 
West Indies. p. 37, 1871. 

51 Coral Bay, P. T. Cleve. · P. T. Cleve, Diahase. Not in W. T. 
St. John, Sv. Vet. Ak. Hndg., IX, No.12, 
West Indies. p. 37, 1871. 

52 Bucks Island, P. T. ·c1eve. P. T. Cleve, Diabase. Not in W. T. 
St. Thomas, Sv. Vet. Ak. Hndg., IX, No.12, 
West Indies. p. 37, 1871. 

53 Average samkle, Assistant of J. B. Harrison, Diabase. Correct as No.7. 
Demerara iver, J. B. Harrison. Rep. G. Ess. Riv., III.4.4.4-5. 
British Guiana. p. 64, 1900. In W. T., p. 439. 

54 Average sample, Assistant of J. B. Harrison, Diabase. .In W. T., p. 291. 
Potaro River, J. B. Harrison. Rep. G. Ess. Riv., 
British Guiana. p. 63, 1900. 

55 Mazarun.i District1 J. B. Harrison. J. B.-Harrison, Diabase-gabbro. In W. T., p. 291. 
British Columb1a. pers. com. 

56 Average sam~e, Assistant of J. B. Harrison, Diabase. Correct as 
Essequibo iver, J. B. Harrison. Rep. G. Ess. Riv., No. 63, 
'British Guiana. p. 63, 1900. III .5.4.4-5. 

In W. T., p. 291. 

57. Average sam){e, Assistant of J. B. Harrison, Diabase. Correct as 
Essequibo iver, J. B. Harrison. Rep. G. Ess. Riv., No. 66, 
British Guiana. p. ~4, 1900. III.5.4.4~5. 

In W. T., p. 291. 

58 Average sample, Assistant of J. B. Harrison, Diabase. Correct as 
Po taro River, J. B. Harrison. Rep. G. Ess. Riv., No. 67, 
British Guiana. p. 64, 1900. III.5.4.4-5. 

In W. T., p. 439. 

59 Surinam, Weidig-Freiberg. 
Dutch Guiana. 

G. C. Dubois, Diabase. 
T.l\L P.M., xxrr; 
p. 24, 1903 .. 

60 Agua Cla.ra, J. Siemiradzki. J. Siemiradzki. Melaphyre. In W. T., p. 445. 
'Puente de Chimbo, N.J. B. B., IV, 

0 

Ecuador. p. 200, 1886. 

61 Ha.pucu, ·. .. Not stated. F. de P. Oliveira, Diabase. In W. T .. p. 439. 
Sa.o Paulo, Ref. N.J., 1891, II, 
Bntzil. . p. 304 . .. 

62 Bufao·, Not stated. . F. de P. Oliveira, Dj.abase . In \V. T., p. 439. 
Sao Paulo, .. ·Ref. N. J.,·18.91, II • 

. Brazil. p. 304 . 

63 Saltinho do Pary, Not stated. F. de P. Oliveira, Melaphrye. In W. T., p. 445. 
Sao Paulo, Ref. N.J., 1891, II, 
Brazil. ' . . p. 304 . 

64 Cerro Howyi; M. Goldschlag. l\L Goldschlag, Diabase 
Paraguay. In. Diss. Jena, porphyrite . 

p . 38, 1913. 



1070 

No'. 

6 5 

D 4. v 

.. 
6 6 ... 

D 4. v 

6 7 

D 4.-v·:. 

6 8 

B 3. IV 

6 9 

B 4. v 

7 0 

B 4. v 

7 1 

c 3. v 

7 2 

D 4. v 

7 3 

D 4. v 

7 4 

.C 2. IV 

7 5 

c 4. v 

7 6· 

c 3. v 

7 7 

B 3. IV 

7 8 

c 4. v 

7 9 

C3. V 

8 0 

c 3.V 

8 1 

C3. V 

8 2 

D 4. v 

8 3 

C3. V 

4 8 

·c 4. v 

I 
Si02 Al20 3 Fe20 3 

----

53.81 20.41 . 11.45 

46.4 20.4 6.9 

. 
36.80 22. 95 n. d. 

57.57 14.25 6.04 

53. 70 18.21 10.64 

51.20 20.03 7.57 

48.0 17.8 3.6 

52. 81 19.83 11. 8~ 

51.20 17. 34 12,. 43 

49.41 15 .. 11 2. 70 

48.60 19.15 6.55 

47.81 19. 10 1. 35 

47.51 17.81 1.42 

48. 15 20. 28 1. 31 

I 

51.52 21.11 8.38 

51.25 19.63 5.07 
0 

. 
49. 16 20.52 6.89 

50.01 18.95 n. d. 

52. 91 21. 77 . 3. 47. 

45.75 13.40 8.21 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

DIABASE-Continued. 

FeO MgO CaO Na20 K20 H 20+ H20- Ti02 1 P20 5 MnO Inclusive. Sum. Sp.gr. 

------ --
n. d. .1. 76 1. 65 2.55 3.72 3.98 0.19 0. 12 Cl 0.05•:. 99.78 ' 

' 

n. d. 3.5 7. 7 . 6. 93 0.54 1.1 . , . 10.24 C02 5.8 99.51 -- i 

·4. 08 2.85 9. 73 . .o. 5(} 1. 10 7. 70 2.60 0. 'i'5 trace C02 11.90 
... . . .. 

3.95 4.24 6.87 2:98 1. 08 1. 25 : trace 0.15 0.27 C02 0.30 99. 14 s 0.19 

n. d. 5. 24 6.66 2. 65· .· 0. 99 1.55 99. 64 

... 
n. d. 6.75 10.52 1.71 0.51 1. 70 99.99 2.885 

8. 6 5.8 10.5 3.4 0.6 1.9 100.2 

n. d. 5.32 0.95 3;54· 2. 71 ~- 10 100.15 
' 

n. d. 4. 71 6.35 3.28 1. 92 2. 77 LOS 1. 2'7 102.35 

9.63 5. ll 8. 80 3.7i 0. 70 2. 90 2.82 0. 3!~ 101. 21 

.. 

' n. d. .6..40 11.70- 3.75 0.65 2.25 99.05 

8.45 5. 10 6.88 3.57 1. 98 4.00 2.43 0.68 101.30 

.1..' 

. ."·J 

8. 72 8.05 8.20 3)15 1. 21 ·2. 63. 2.02 101.02 

! 

10.01 6.34 0. 71 5.30 1. 35 6.34' . 99. 79 2. 72 

t' 

n. d·. 2. 69117.49 1. 81 0.69 4.00 0.31 0.44 C02 10.98 

7.24 5. 23 8. 61 1. 12 0.36 0. 81 0.37 99.69 

-7.31 5.64 6.06 1.30 1. 01 0.34 _0. 52 0.78 C02 0.36 99. 89 2.965 

' 

9.57 5.60 tO. 44 4.66 2.37 0.39 101. 99 

4. 30 12.19 6.82 4.-93 2.51 0.91 99.32 

...._____,_______, 
6.35 7.29 12.05 l. 33 1. 75 2.95 0.25 9.9. 32 
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DlkBASE-Continued. 

No. Locality. Analyst. Reference. Rock name: Remarks. 

65 Gartley, W. Mackie. W. Mackie, Diahase 
Aberdeensbire, Tr. G. Soc. Edin., VIII, porphyrite. 
Scotland. p. 56, 1901.' 

66 Gntelockside Burn, J. J. H. Teall. A. Geikie, Diabase. Notin W. T. 
New Cumnock, G. S. G. B. A. R., 1897, 
Scotland. p. 38. 

., 

67 Newhalls, E. Stecher. E. Stecher, .. ' White trap .. Not fresh. 
Queensferry, T. M.P. M., IX, In W. T., p. 441 
England. p. 190, 1898. 

68 Cockfield Dike, W. F. K. Stock. J. J. H. Teall,' Diabase. In W. T., p. 241 
Great Alton, Q. J. G. S., XL, 
Englan . p. 224, 1884. 

69 High Green, J. E. Stead. J. J. H. Teall, Diabase. In W. T., p. 439 
Bellingham, Q. J. G. S., XL, 
England. p. 240, 1884. 

70 Morpeth, J. E. Stead. J. J. H. Teall, Diabase. In W. T.,·p. 441 
England. Q. J. G. S., XL, 

p. 239, 1884. 

71 Commune, J. de Lapparent. J. de LapiMrent, Diabase. 
Meuse River Ardenne. B. Soc. . Fr., XXXII, 
France. p. 280, 1909. 

72 Pelvoux, P. Termier. P. Termier, Diabase. In "\V. T., p. 441 
Dauphiny. c. R., cxxrv,-. p. 635, 1897 . 

73 · Pelvoux, . P. Termier. P. Termier, Diabase. In W. T., p. 441 
Dauphiny. C. R., CXXIV, 

\ 

p. 635, 1897. 

74 St. Denis de Gatines, Pi . L. Vandernotte, Diabase. sam. 
Brittany, Mass. Armor., 
France. p. 152, 1913. 

75 Freychinede, M. Longcha.mbon. M. Longchambon, Ophite. 
Pyrenees. B. Sv. Ct. G. Fr., XXI, 

No. 131, p. 41, 1912. 

7.6 L'Arbizon, Pisani. A. de Romeu Diabase. 
Pyrenees. B. Soc. M. Fr., XXX, 

p. 179, 1907. 

77 Lac Bleu, Pisani. A. de Romeu Diabase. 
· Pyrenees. B. Soc. M. Fr., XXX, 

p. 164, 1907. 

78 Ajaccio, . M. Oels. M. Oels, Diabase. In W. T., p. 443 
Corsica. Ref. N.J., 1896, I, 

p. 47. 

79 Mount Edmund, H. Backlund? H. Backlund, Diabase. Altered. 
Spitzbergen. Ref. N.J., 1911, II,. 

p. 243. 

80 Andersson Islands, H. Backlund? H. Backlund, piabase. 
Spitzbergen: Ref. N.J., II, 

p. 243, 1911. . ' 

I .. 
81 Andersson Bay, H. Backlund? H. Backlund,. Diabase. 

Spitzbergen. Ref. N.J., 1911, II, 
p. 243. 

82 Elsfjeld, Not stated. Cited by C. F. Kolderup~ Diallage-
Holseno, Berg. Mus. Aarb., labradorite 
Bergen, Norway. No. 12, p. 36, 1903. rock. 

I 

83 Holmestrand, G. Sarnstrom. W. C. Brogger, Diabase In W. T., p. 44 
Kristiania Fjord,· Z. K., XVI, porphyrite. 
Norway. p. 28, 1890. 

1. 

84 Holmestrand, G. ·Sarnstrom. W. C. Brogger, Melaphyre. In W. T., p. 44 
Kristiania Fjord, Z. K., XVI, I . Norwa . . 27, 1890. 

5. 

y p 
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DIABASE-Conti:f:1ued. 

No. Si02 A~03 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp. gr. 

----------------·--

85 52.69 18.93 10.99 n. d. 2.56 5.31 4.04 2.11 2.76 0.60 0.80 100.79 

B4.·V 

86 50.95 17.50 14.42 n .. d. 2.63 6.85 3.38 1. 65 2.02 0.50 0. ~'8 100.68 

B4. V . ' 

87 50.65 18.45 13.80 n. d. 2.68 6.22 3. 71 1.92 2.02 0.50 0.1'8 100.73 
.. 

B4. V 
' 

88- 49.20 19. 13 13.60 n. d. 3.08 7.18 3.63 1. 89 1.31 0.56 0.75 100.33 

B4. V 
i 

89 48.33 16.94 5.65 12. 16 4.06 5.91• 3.19 1.19 0.83 0.82 1. 07 trace. 100. 15 2.968 

C2. IV 

90 47.56 16.25 3.41 14.41 4. 13 5. 15 3.46 1.96 2.33 0.68 1.18 trace 100.52 2.921 

C2. IV 

91 47.97 11.26 9.09 5.46 3.95 11. 76 5.14 2.54 1. 68 99. 72 .. 
A4. IV 

92 46.54. 16.86 3.20 7.41 9. 77 9.54 3:14 0.63 0.69 0.96 trace 98.76 

D3. V 

93 51. 11 12.75 6.90 ·6. 81 7.22 5.87 4.67 0.65 1. 68 1.28 o.oa trace 98. 97 

C2. IV 

94 49.36 18. •52 3.91 10. 13 3.37 7.55 3.45 1.89 0.-80 98.98 

C3. 'V 

95 49.17 14.59 ·3. 91 12.94 4.32 8. 78 3.68 0.79 0.58 98. 76 

C3. V 

96 47.66 15.59 20.35 n. d. 4.78 6.91 2.24 1.54· 0.57 99.64 
, 

C4. V 

97 46.50 13.54 12.39 7.04 6.30 9.60 2.09 1. 83 99. 29 
~ 

B3.IV 

98 46.38 12.86 . 12.08 8.04 6.22 10 55 2.13 1. 80 100.63 

B3. IV .-. I 
99 46.32 12.81 13."06 7.93 6.97 9.03 2.13 1. 74 "99. 99 

B3. IV 

100 ' 45.75 12.41 13.23 8.23 5.07 11.41 2.18 1.71 99.94 

B3.IV 

101 45.68. 11.96 12.78 . 8. 77 5.60 11.21 2. 11 1. 88 - 99.99 

B3. IV 

17.64112.20 102 43.74 11.99 4.39 7.61 2.19 1.80 100.56 . 
B3. IV 

,. 

103 45.78 16.65 1.40 10.09 6.41 9.68 3 .. 12 3.40 0.70 2.32 C02 0.21 100.51. 
SOa - 0. 75 

B4. V I 
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D !ABASE-Continued. 

No. Locality. Analyst. ·Reference. Rock name. Remarks. 

--
85 Kullen, L. G. Thome. A. Hennig, Kullaite. In W. T., p. 441. 

Sweden. Ref. N.J., II, 
p. 59, 1901. 

86 Molle, L. G. Thome .. A. Hennig, Konga In W. T., p. 441. 
Kullen, Ref. N.J., 1901, II, diabase. 
Sweden. p. 59. 

87 Bokebolet, L. G. Thome. A. Hennig, Konga In W. T., p. 441. 
Kullen, Ref. N.J., 1901, II, diabase. 
Sweden. p;59. . . ; 

-
88 ·Tanga, L. G. Thome. A. Hennig, Olivine In W. T., p. 441. 

Kullen, . Ref. N.J., 1901, II, diabase. 
Sweden. p. 59. .. 

89 Sillberg, 0. Larsson. M. Weibull, Diabase. Not in W. T. 
Dalarne, Lund. Un. Aars., XXXIII 
Sweden. (2), No.4, p. 24, 1897. 

90 Silfl)erg, 0. Larsson. M. Weibull, Melaphyre. Notin W. T. 
Dalarne, Lund. Un. Aars., XXXIII 
Sweden. (2), No.4, p.10, 1897. 

91 Ottfjall, P. J. Holmquist. P. J. Holmquist, Diabase. In W."T., p. 441 .. 
Sweden. G. F. F., XVI, 

p. 190, 1894. 

92 Krustorp, K. Winge. K. Winge, Olivine .. In W. T_., p. 441. 
Brefven, G. F. F., XVIII, diabase .. 
Sweden. p. 195, 1896. 

9~ Kallioski, N~ Sahlbom. .V. Hackman, Diabase. 
Vaa,qki, Tervola, B. C. G. Fin., No. 15, 
Fin and. p. 60, 1905. 

94 FogiO, A. Berghell. B. Frosterus, Diabase. In W. T., p. 441. 
Aland, Fin. G. Und., Bl. 25, 
Finland. p. 23, 1894. 

95 FogiO, · H~ Berghell. B. Frosterus, Diabase. In W. T., p. 441. 
Aland, G. F. F., XV, 
Finland. p. 285, 1893. 

9(i Paljakka, H. Berghell. B_. Frosterus, Diabase. 
Jaala, St. Miehel, G. Ofv. Kt. Fin., Bl. 
Finland. St. l\fichel, p. 72, 1902. 

97- Sundholm, Not statedo H. Gylling, Diabase. Ignited before 
Nystad, Fin. G. Und., Bl. 12, analysis. 
Finland. . p. 55, 1888. In W. 'f., p. 441. 

98 Padoi, Not stated. H.Gyllint . Diabase. Ignited befo1·e 
Letala, Fin. G. nd., Bl. 12, analysis. 
Finland. p: 55, 1888. In W. T., p. 441. 

99 Leinmiiki, Not stated. H. Gy.lli1;1t Diabase. Ignited before 
Letala, Fin .. G. nd., Bl. 12, analysis .. 
Finland. p. 55, 1888. In W. T., p. 441. 

100 Rautavaori, Not stated. H. Gylling,· Diabase. Ignited before 
Letala, Fin. G. Und., Bl. 12, analysis. 
Finland. p. 56, 1888. In W. T.,·p. 441. 

101 Heuru, Not stated. H. Gyllint Diabase. Ignited before 
Honkilahti, Fin. G. nd., Bl. 12, analysis. 
Finland. p. 56, 1888. In W. T., p. 441. 

102 Ki vi.iiirvi, Not stated. H. Gyllint - Diabase. Ignited before 
Eura, - Fin. G .. nd., Bl. 12, analysis. · 
Fjnland.· p. 56, 1888._ Not fresh. 

In W. T., p. 441. 

10~{ Hollershagen, P. Sichtermann. P. Sichtermann, Diabase. Also Ref., 
W.iul.ingswerde, Jb. Pr. G. L.-A., XXVIII, N.J., 1907, 
Westphalia·, p. 375, 1910. I, p. 57. 

42423('-17-68 
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DIABASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O ~0 H20+ H20- Ti02 P20s MnO Inclusive. Sum . Sp.gr. 
.-----J..------------------- , 

104 44.83 13.47 11. 79 4.49 11.60 4.79 2.34 n. d. 6. 16 99.47 2. 5.6 

B4. V 

105 52.40 19.47 4.15 3.80 2.26 8.60 4.45 .1.11 2.77 0. 19 ·1. !)8 101.61 

D3. V 

106 48.91 14.31 6.24 ·5.25 8.91 8.36 4.02 1.45 1. 79 1.0? 1.71 102.02 

D3. V 

107 45.0 18.7 2.6 10.9 3.6 9.6 2.2 3.1 4.0 0.1 99:8 

B3. IV 

1.08 44.74 15.67 5. 18 6.71 8.47 8.76 1.79 0.51 3.87· 1.69 2:.56 99,95 2.83 
.-

C3. V 
I 

109 43.69 20.69 3.00 8.91 4.46 11.61 1.41 0.72 2.78 0.16 1.56 0.36 C02 o.a5 100.21 2.97 
SOa 0.51 

C2 .. IV 

110 48.40 15.33 2.66 11.04 7.06 4.61 1.89 1.39 ·3.25 C02 4.94 100.57 

Ba.IV · 

111 47.89 12.07 5. 73 11.08 6.56 4.94 2. 14 1.37 2.99 C02 6.53 101.30 

ca. v 

112 51.!37 20.'72 7 .. 26 n. d. 1.68 8.12 5.24 1. 54 2.76 0.11 99.30 

C4. V 

113 50.76 16.68 5.84 1.69 1.72 10.-48 3.27 3.12 1.18 1.64 0.15 0.36 C02 4.02 100.91 

C2. IV 

114 50.59 17.81 10.66 n. d. 6.58 6.96 1.05 trace 6.36 trace· 100.01 

C4. v 

115 45.55 16.30 9.57 n. d. 5.14 7.98 1.24 trace· 14. 38. 99.99 

C4. V 

116 47.55 20.43 6.97 4.33 5.89 9.05 3.12 1. 49 1.32 trace tra.ce 0.31 s trace 100.43 2.883 
SrO trace 

ca. v 

117 43.40 17.16 17.56. n. d. . 0. 25 17.93 0.98 1.09 . 2 .. 34 trace trace 0.28 s trace 100.99 3.196 

C4. V 

118 38.65 9.57 25.35 trace 3 .. 34 18.94 1.13 1. 01 1.80 trace trace 0.55 SrO trace 100.34 3.184 

C4. V 

119 55.95 19.47 4.09 1.08 4.24 7.84 2.64 3.78 1.60 100.69 2.806 

B4. V 
-. 

120 50.03 15.46 4.25 6.19 7.73 8.25 2.82 1.48 4.28 0. 2~1 0.53 101.31 

ca. v 

121 49.94 18.86 1.47 7.12 5.61 8.54 2.50 1. 62 2.77 0.63 C02 0.23 99.29 2.88 

Ba.IV 

122 44.55 .23. 09 6.47 5.08 5.87 8.90. 2.40 0.33 1.06 C02 2.92 100.66 

ca. v 
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DIABASE-Continued. 

No. Locality. . Analyst. Reference. Rock name . Remarks. 

104 llomertshausen, Not stated. R. Brauns, Diabase glass. 
Itheinland? N.J. B. B., XXI, 

p. 310, 1906. 

105 Balkhausen, R. Marzahn. 'Chelius and Klemm,, Diabase. In W. T., p. 441. 
Hesse. Erl. G. Kt. Hes., IV, 

I P~ 37, 1896. 

106 Bu.rkhardsfelden, A. Streng. W. Schottler, Trap. 
near Giessen, Abh. G. L.-A. Darm., IV 
Hesse. (3), p. 466, 1908. 

107 Treisberg, W. Bollenbach. W. Berkermann, Diabase. 
Buchenau, In. Diss. Marb., 
Hesse. p. 29, 1910. 

108 Oberberg, H. Harff. R. Brauns, Essexi te diabase. Alkalies 
Weissenbach, N.J. B. B., XXVII, uncertain. 
Hesse-N a.ssau. p. 276, 1909. Cf. ref. 

P205 high. 

109 Manderbach, G .. Butzbach. R. Brauns, Mica diabase. Not fresh. 
Hesse-Nassau. N.J. B. B., XXVII, 

p. 278, ~909. 

110 Ronneberg, C. A. Miiller. C. A. Miiller, Diabase. Not fresh. 
'l'huringia. In. Diss. Gera, In W. T., p. 443. 

p. 32, 1884. 
I 

111 Ronneberg, C. A. Miiller. C. A. Miiller, Diabase. Not fresh. 
Thuringia. In. Diss. Gera, In W. T., p. 443. 

p. 31, 1884. 

112 Niederkirchen~ A. Schwager. M. Schuster, Tholeyitic 
Kusel, Erl. G. Kt. Bay., Bl. Kusel, gabbro-diabase. 
Bavaria. XX, p. 21, 1910. 

113 Oslbriicken, A. Schwager. M. Schuster, 1\felaphyre. 
Kusel, Erl. G. Kt. Bay., XX; 
Bavaria. p. 39, 1910. 

114 Mannweiler, P. Weidinger. M. Schuster, Tholeyite. Not fresh. 
Pfalz, Geog. Jhft., XXVI, 
Bavaria. . p. 242, 1914 . 

.. 

115 Obermoschel, P. Weidinger. M. Schuster, Tholeyite. Badly 
Pfalz, Geog. Jhft., XXVI, weathered. 
Bavaria. p. 242, 1914. 

116 Neubau, Delre? Delre, Protero base. Notin W. T. 
Fichtelgebirge. In. Diss. Erl., 1895. Osann, II, 

p. 168. 

117 Ochsen Koru, Delre? Delre, Proterobase. Not fresh. 
li'ichtelge ·irge. In. Diss. Erl., 1895. Not in W. T. 

Osann, II, 
p. 168. 

118 Ochsen Ko~, Delre? Delre, Proterobase. Completely 
Fichtelge irge. In. Diss. Erl., 1895. eptdotized. 

Not in W. T. 
Osann, II, 

p. 168. 

119 Zahbelic. J. Nevole. B."Macha, Diabase. In W. T., p. 443. 
n. Prague, Ref. N.J., 1901, I, 
Bohemia. p. 60. 

120 Podbaka, Strnad. J. Klevana, -Olivine diabase. In W. T., p. 443. 
Moldauthal, Ref. N.J., 1898, I, 
Bohemia. p. 485. 

121 Prised nice, F. ·schulz. F. Slavik, Mica diabase. In W. T., P; 293. 
near Zbirov, Ref. N.J., 1901, I, 
Bohemia. p. 63. 

122 Dobschau, A. Jilek. J. Woldrich, Diabase. 
Bohemia. B. Ac. Sc. Prag., XVII, 

p . 387, 1912. 
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DIABASE-Co'ntinued. · 
--

No. Si02 . Al
2
0

3
. Fe20 3 FeO MgO CaO N~O KzO H 20+ H20- Ti02 P20 5 Mnoj Inclusive. Sum. Sp.gr. 

---- ------ -------

123 44.41 19.27 10. 77 1. 53 4.28 9.25 4.01 2.08 3. 11 0.41 FeS2 o. 71 100.02 

B4. V 

124 54.93 17.73 13:55 n. d. 0.80 4.35 4.94 . 2. 89 0.96 - trace 100.15 

C4. v "' 

125 49.50 12.80 16.41 5.80 0.36 6.80 4.41 1.18 2.45 0.75 100.46 

C3. V 

126 48.49 13.34 9.72 6.66 2.63 5.86 5. 15 . 2. 09 4.63 0.47 99.04 

ca. v 

127 43.00 13.25 5.98 6.93 3.29 9.30 6.16 1. 96 7.10 0. 70. 0.95 98.62 

D3. V 

128 42.20 17. 70 6.62 8.63 4.16 3.60 7.64 4.05 4.27 0.23 trace 99.10 

D3 . .V 

129 49.R7 16. 19 9.77 .n. d. 0.66 13.82 3.20 6.40 0.54 99.95 

C4. V 

130 43.41 13.20 7.00 5.66 13.12 12.88 1.84 0.99 3.02 101. 12 

C3. Y 

131 48.50 16.59 7.;1.3 :U. d. 7.47 11.50 2.36 0.44 2. 70 0.70 0.24 co~ 1. 65 ·-99.28 

:S3. v 

132 45_.98 19.93 8.62 6.04 5.46 6. 29 3.41 1.29 2.40 99.42 

C3. V 

133 45.67 21.01 (.07 4.40 4.52 11.93 1.02 0. 82 2. 78 0.43 trace 99.65 

C3. V 

134 44.59 20.76 7.89 4. 72 5.61 11.05 2.96 0.95 3.05 trace. 101.58 

na. v 
/ 

135 . 44.45 14.02 14.24 n. d. 9.45 6.54 6. 72 0 .. 83 4. 14 0.-32 co., 0. 45 101.16 2.fi3 

C4. V 

136 37.79 18.35- 11. 79 n. d. 4.69 9.31 9.94 1.89 1. 83 0.34 trace co 5. 87 101.80 

D4. V 

137 50. 71 19.04 8.32 n. d. 8.91 6.66 4.03 1: 11 3.05 trace trace 101.83 

D4. V 

138 50.66 12.58 n. d. 14.39 6.34 1. 90 2. 76- 3.81 4.60 0.54 trace ]. 44 99.32 2.64 

C4. V 

139 35.94 19.92 2.46 8.30 10. 27 14. 9'1 0.76 0.08 G.23 0. 10 0. 7f.i trace 1.36 101.11 3.15 

03. v 

140 46.22- 22. 73 5.34 . 3.15 5.28 6.06 3.59 0.82 5.38 0.21 0.12 0.03 C02 J.:H l00.32 s o.os 
C2.IV 

141 52. 75 12.12 1. 36 7.3!) 11.25 10.56 3.56 0. 29 2. 26' 101.11 

B3.IV 

142 45.56 14.67. 4.61 10.95 7.31 12.08 2.58 0.56 3.90 102.22 

D3. V I 



INFERIOR ANALYSES. 107.7 

DIABASE-Continued. 

-· 

No. Locality. Analyst. Reference. Rock name. Jtemarks. 
. -

123 Kozi Oltar, J. Friedrich. K. Hinterlechner, Mica diabase. 
Bohemia. Jb. G. R.-A. Wien, LII, 

p. 188, 1903. 

124 'l'enczyner Garden, IC Zuber. R. Zuber, . . Meh1phyre. In W. T., p. 447: 
Cracow, Jb. G. R.-A. Wien, XXXV, 
Galicia. p. 752, 1885. 

125 Hetten ba.ck-Klemm, L. Welisch. L. Welisch, Diabase. 
Schockel, Mt. Nw. Ver. Steierm., 
Styr~tl.. XLVII, p. 75, 1911. 

126 H.etten back-Klemm, I~. Welisch. L. Welisch, Diabase. 
Schoc:kel, Mt. Nw. Ver. Steierm., 
Styria. X~ VII, p. 76, '1911. 

--
127 Hochlautsch, L. \Velisch. L. 'Velisch, Diabase. 

Styria. Mt. Nw Ver. Steierm., 
XL VII, p. 66, 1911. 

128 Hochlautsch, L. Welisch. L. Welisch, Diabase. 
.":tyria. Mt. Nw. Ver. Steierm., 

XL VII, p. 65, 1911. 

129 Boscampo, J. A. Ippen. J. A. Ipben, . Melaphyre. 
Prodnzzo, N.J .. b., p. 640, 1903. 
Tyrol. 

130 Palle Rabiose, c. Doelter. C. Doelter, Melaphyre. 
~fonzoni, . Anz. Ak. W. Wien, 
Tyrol. · XXXIX, p. 231, 1902. 

131 Hischofsjoch, L. Obermnier. A. Spitz Hornblende 
Kitzbi.ichler Alpen, T. M.P. M.,/XXVIII, diabnse. 
'l'yrol. p. 504, 1909. 

132 Galleno, C. Riva .. C. Riva, Diabase. In W. T., p. 443. 
Adnmello, Ref. N.J., II, 
'l'yrol. p. 65, 1887. 

133 Cadin Brut, H. Proboscht. H. Proboscht, Melaphyre. 
Fnssn 'l'hal, N.J. Cb., 
'l'yrol. p. 47, 1905. 

134 Pizmeda, H. Proboscht. II. Proboscht, Annlcite 
Tyrol. N.J. Cb., melaphyre. 

p. 80, 1904. 

135 Nozza, C. Riva. C. Riva, 
~ 

Olivine diabase. Not fresh. 
Val Sabbia, Rend. lnst. Lomb., XXVI, In W. T., p. 443. 
Piedmont. p. 433, 1893. 

136 Colmo di Provoglio, G. Riva. C. Riva, Olivine melaphyre. Not fresh. 
Val Sabbia, Rend. lnst. Lomb., XXVI, In W. T., p. 447. 
Piedmont. p. 435, 1893. 

137 Romito, E. Mana.sse. E. Manasse, I ~ Diabase. 
near Livorno, Pr. Soc. Tosc.; XII, 
Tuscany. p. _165, 1901. 

138 Groppo del Vescovo, M. Ferrari. M. Ferrari, Diabase. 
near Parma, Mem. Ac. Line. (5), VIII, 
Italy. No·. 21, p. 733, 1911. 

139 Gorgona Island, E. Manasse. E. Manasse, Diabase. Altered. 
Tuscan Archip~lago. Mem. Soc. Tosc.-, XX, 

p. 50, 1904. 

140 Paraspora, G. Ponte. G. Ponte, Diabase. Not fresh. 
Monte Scalpello, · Mem. Ac. Line. (5), VII, 3 decimals~ 
Madonie, S1cily. No. 10, p. 622, 1909. 

141 Malinka-Sosnow kn, L. Dupru·c. Duparc and Pearce, Diabase. 
Koswinsky, Oural Nord, I, 
Ural Mountains. p. 189, 1902. 

142 Kroutoi-Ouwal, L. Duparc. Duparc and Pearce, Diabase. Tilaitein Oural 
Koswinsky, Ournl Nord, I, . Nord, II, 
Ural Mountains. p. 189, 1902. . 440 1905. p 
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No. 

1 43 

B 3.IV 

1 44 

D 3. v 

1 45 

D 3. v 

1 46 

D 4. v 

1 47 

c 4. v 

1 48 

c 4. v 

1 49 

c 4. v 

50 1 

c 4.V 

1 51 

c 4.V 

1 52 

D 4.V 

1 53 

B 3.IV 

1 54 

3.IV 

55 1 

c 4.,v 

56 

c 4.V 

57 1 

D 4.V 

1 58 

B 4.V 

.59 

c 3.V 

1 60 

c 3.V 

61 1 

c 3. v 

62 1 

B 3. IV 

1 63 

c 4. v 

. , Si0
2 

51.02 

55.08 

41.98 

49.92 

57.67 

52.61 

51.96 

49.99 

49.02 

49.71 

49. 19 

47.15 

45.78 

53.?7 

52.89 

52.44 

.. 

53.00 

52.20 

51.20 

51.75 

49.50 

Al20 3 ~203 FeO 

------
13.62 2.67 9.86 

15.18 4.68 6.86 

22.68 4.87 7.28 

14.84 11.93 n. d. 

I 

24.37 

18.94 9.60 n. d. 

20.47 9.55 n.d. 

15.11' 14.25 n. d. 
' 

20.25 9.30 n. d. 

17.45 6.56 n .. d. 

16.83 1.96 8. 15 

16.09 4.59 . 9. 49 

21.23 9.57 n~·d. 

19.33 8.71 trace 

20.88 7.10 n. d. 

12.16 13.79 n. d. 
-

19.70 10.93 2.88 

16 .. 50 14.50 1:20 
.. 

16.75 16.87 2.88 

14.67 6.27 4. 73 

18.40 13.10 n. d. 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

DIABASE-Continued . 

MgO CaO Na.:aO ~0 H 20+ H20-- Ti02 P20s MnO Incl~ve. Sum. Sp.gr. 
-----------------
6.01 11.42 2.16 0.53 2.48 1.38 trace 101.15 

3;96 5.45 1.93 0.43 2.02 0.23 3.54 99.36 

1.98 5.93 4.57 0.27 4.09 trace 4.91 98.56 

3.84 10.50 5.72 3.25 100.00 

3.C5 8.02 2.93 1.12 3.48 100.64 

-

3.56 9.14 2.62 0.86 3.27 99.70 

2.27 4.14 3.90 2.15 5.65 100.08 

4.il '6.04 .. 3.52 1.42 4:78 99.77 

3.32 8.26 4.09 1.52 4.30 ·100. 07 2.80 

7. 01' 10.76 3.74 3.24 1.82. .. 101. 29 

7.50 12.38 3.24 1.41 100.66 

4.43 8.86 4.46 0.39 2.39" 0.29 1. 32 99.46 
(100.61) 

5.81 8.06 3.57 2.71 3.45 100.18 
' 

2.33 5.19 3.84 l. 80 3.84 1. 67 100.00 

3.13 12.82 (2: 55) 0.63 100.00 
' 

7.40 10.46 1. 90 0.49 1.89 100.53 

2. 8.641 4.00 ·7.20 0.82 0.79 n. d. trace trace C02 tracA 99.57 
Fef:h 0. 2i'i 

-
3 .. 50 11.50 0.28 0.25 n. d. trace s trace 99.93 

2.60 8. 74 0.50 0.39 trace trace C02 trace . 99.95 2. 834 
FeS2 0.02 

5.19 11.94 2. 70 0.58 1. 86 99.69 

5.25 2.24 ' 4. 65 1.48 5. 231 99.95 
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DIABASE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

143 Pelia Ravine, Not stated. Duparc, Pearce, and Diabase. 
Wichcra, Tikanovitch, Oural Nord, III, 
Ural Mountains. p. 66,1909. 

144 Dru~orctzkaja Schtschalga, S. A. Jakowseff. Cited by W. Wahl, Diabase. 
0 oncz, ·Fenma, XXIV, No. 3, 
Hussia. p. 50, 1908. 

145 Dru~oretzkaja Schtschalga, S. A. J akowseff. Cited by W. Wahl, · Microvariolite. 
0 oncz, Fenma, XXIV, No. 3, 
ll.ussia. p. 50, 1908. 

146 Ja~uba, Loewinson-Lessing. Loewin8on-Lessing, Diabase aphanite. Alkalies by 
loncz, T. M.P. M., VI, difference. 

Hussia. p. 294, 1885. In W. T., p. 443. 

147 Koktcbel, 
Crimea. 

.A. Lagorio. A. Lagorio, 
Cong. G. Int. VII, Guide 

. XXXIII, p. 27, 1897. 

Melaphyre~ In W. T., p. 447. 

148 Kobosa, A. Lagorio. A. Lagorio, Melaphyre. In W. T., p. 447. 
Crimea. Co~ G. Int. VII, Guide· 

XX III, p. 27, 1897. 

149 Karagatch, A.-Lagorio. A. IJagorio, Melaphyre. In W. T., p. 447. 
Crimea. Cong. G. Int. VII, Guide 

XXXIII, p. 27, 1897. 

150 · Bod.rak River, A. Lagorio. A. Lagol'io, · Melaphyre. In W. T., p. 447. 
Crimea. Cong. G. Int. VII, Guide 

XXXIII, p. 27, 1897. 

151 Mount Kastel, R. Prendel. R. P1·endel, Melaphyre. In W. T., p. 447 
Crimea. Ref. N.J., 1887,.JI, 

p. 98. 

152 Sejovica, L. Dimitrow. L. Dimitrow: Epidiabase. In W. T., p. 4.43 
near Sofia, Ds. Ak. W. Wien, LX, 

· Bulgaria. p. 514, 1893. 

153 Ass a, Loewinson-Lessing Loewinson-Lessing, Diabase. In W. T., p. 443 
Caucas~s. and Krikmeyer. Ref. N.J., 1899, II, 

p. 234. 

154 Krasnaja Poljana, D. Beljankin. D. Beljari.k:in, Albite diabase. 
Caucasus. An. Inst. Pol. Pet. G. T., XV, 

p. 371, 1911. 

155 Kolotanis, Makerow. Loewinson-Lessing, Diabase. In W. T., p. 443 
Caucasus. Ref. N.J., 1899, II, 

p. 234. 

156 As_tnsi,. C. Schmidt. H. Abich, Melaphyre. Si02 includes 
merna. . G. Armen., II, loss . 

. p. 156, 1888. 3 decimals . 
Not in W. T. 

157 M1Jongo, A. Roccati. A. Roccati in Diabase. Other analyses 
ganda. Duca Abruzzi, Ruwenzori, in same work. 

p. 179, 1909. 

158 Pietermaritz burg, G. Bauzel. E. Cohen, Olivine diabase. In W. T.; p. 445 
Natal. N.J. B. B., V, 

p. 233, 1887. 
I 

159 Kliprivetsberg, H. Eckstein & Co. C. B. Horwood, Diabase. 
'rransvaal. Tr. G. Soc. S. Afr., XIII, 

p. 39, 1911. 

160 East Haud, H. Eckstein & Co. C. B. Horwood, Diabase. 
'l'ransvaal. Tr. G. Soc. S. Afr., XI.II, 

p. 39, 1911. 

161 . Grootvlei, H. Eckstein & Co. C. B. Horwood, Diabase. 
East Rand, Tr. G. Soc. 8: Afr., XIII, 
Transvaal. p. 39, 1911. 

162 Near Kimberley, Dodge (student). E. Cohen, Olivine In W. T., p. 337 
Griqualand. N.J. B. B., V, diabase. 

p. 233, 1887. 

163 Kimberley, Not stated. L. de Launay, Olivine In W. T., p. 445 
Griqualand. C. R., CXXV, diabase . 

p . 336, 1897. 
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DIABASE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO. MgO CaO N~O K20 H20+. H20- 'J'i02 P205 MnO Inclusive. Sum. ~~~.gr. 
--· -------------------- --- --

164 46.60 16.90 11. 60 n. d. 9.35 2.76 4.67 0.63 7. 12 99.74 

C4. v 

165 51.82 13.55 10.07 2.85 7;35 10.86 2. 52 0.23 1.40 100.65 

Ba.IV 

166 49.50 14. 89 5.93 6.42 6.73 12.45 1.68 0.56 2.84 101.00 

Ba. IV 

167 56. 63 11.24 12 .. 66 0 5. 20 3. 15 6.38 3.97 1. 24 2.08 102.55 

Da; v 

I 168 53.04 . 12.45 9. 60 3.35 6.07 10. 23 5.36 0.25 2.27 102.62 

Da. V 

169 50~ 17 15.83 9.32 4.87 7.21 .9.34 3.00 0. 71 0.74 101. 19 

ca. v 

170 50.44 18 .. 25 n. d. 8.93 7.86 7. 14 3.25 0.64 3.01 - 99. 52 

B4. V 

1.71 48.31 18.51 14.53 n. d. 4.45 5.40 3.42 1. 82 3.88 100.32 
' 

B4. V 

172 47.51 16.00 16.26 n. d. 7.38 7.63 2. 29 1.01 3. 25, 101. 33 

C4. v i 

1_73 1 54.00 18.15' 4.07 8. 05 3. 37 5.01 2. 82 l. 31 l. 77 C02 o. 20 98.75 

Da. V 

174 46.05 21. 20 5.08 7.99 2.73· 10.40 l. 43 0. 17 .2.03 1.19 98.27 

Da. V 

175 35. 18 14.55 4.01 7.88 8. 10 . 9. 60 4. 25 2.21 2.57 C02 12.61 100.96 

ca. v l 

176. 50.4). 19.11 1. 97 9.58 6.23 7.42 1~37 0.74 0.94 0.09 2.14 0. 10 0.11 NiO 0.01 100.29 
' 

BaO 0.07 

C2. IV 

177 49.66 21.29 5.94 2. 19 6.47 9. 16 2. 28 0.32 2.78 100.09 2.84 

ca. v 
178 48. 12 17.80 8.34 n. d. 8. ·tO 7.78 2.05 Q.25 6. 36 0.95 100.05 I 

:84. v 
179 48.55 14.38 n. d. 10. 73' 11.69 12.65 1. 42 0.29 0.46 o. n 1.00.28 

B4. V i 

180 61.08 14.15 6.77 1.08 3. 87 8. 14 1. 17 0.21 3.71 trace· 0.10 0.96 ]01. 24 2.86 

ca. v 

181 50.22 19.41 8. 15 n. d. 7.14 10.20 3.84 l. 20 l. 10 101. 26 

C4. v 

182 40.62 22. 12 5.36 9.57 4.05 2. 20 1. 32 1. 32 2.92 4.65 C02 6. 74 100.87 

ca. v 

183 50.98 17.09 0.87 8.35 4.70 9. 70 4.09 0. 10 1.08 0.05 0.79 l. 25 C02 none 99. 24 2.95 
FeS2 0.19 

ca. v I 
l I I I I 



INFERIOR ANALYSES. 1081 

DIABASE-Continued. 

No. Locality. Analyst. Reference. Rock mi.me. Remarks. 

---
l(i4 Kimberley, Not stated. L. de Lanna~ Olivine In W. T., p. 445. 

Griq uttlnnd. .. c. R., ex , diabase . 
p. 336, 1897. 

J.(i5 Between Oranje and Rietfluss, Ehrhardt and E. Cohen, Olivine In W. T., p. 311. 
Om.ngo River Schwedcs N.J. B. B., V, diabase. 
Colony. (students). p. 233, 1887. 

' Philipolis Liepmann E. Cohen, Diabase 16G Ill'W. T., p._337. 
Orange IUver (stude_nt). N .. J. B. B., V, porphyrite. 
Colony. p. 244, 1887 . 

167 Colesburg, Trechmann and . E. Cohen, Quartz In W. T., p. 445. 
Cape Colony. Ambiihl N .. T. B. B., V, diabase. 

(students). p. 237, 1887. 

HiS Richmond, Rain eke and. E. Cohen, Diab~e In W. T., p. 445. 
Capo Colony. Reuling N.J. B. B., V, porphyrite." 

(students). p. 247, 1887. 

1G9 Pfandstall, Wet;<\ig E. Cohen, Diabase In W. T., p. 337. 
near Colosborg, (student). N.J. B. B., V, porphyrite. 
Cape Colony. p: 245, 1887. 

170 Purikan, C. v. John. C. v. John, Olivine In W. T., p. 447. 
Persia. Jb. G. R.-A. Wien, melaphyre. 

XXXIV, p. 133, 1884. 
n 

171 M~~hur scring, C. v. John. C. v. John, Diabase. In W. T., p. 443. 
1! trusku , Jb. G. R.-A. Wien, -
Persia. XXXIV, p. 121, 1884. 

172 Buhemin, E. Drasche. E. Drasche, . Olivine In W. T., p. 445. 
]~lburz Mountains, Vh. G. R.-A. Wi~n, diabase. 
Persia. 1884, p. 196. 

173 Angara River, Not stated. A. Meister, . Mica 
J"enissei District, Reg. Aurif. Sib., IX, diabase. 
Siberia. p. 363, 1910. 

174 Rybnaya River1 Not stated. A. Meister, :. Gabbro-
J"enissei Distnct, Reg. Aurif. Sib., IX; diabase. 
Siberia. - p. 332, 1910. 

lii) Murozhuaya River, Not stated. A. Meister, .. Mica Not fresh. 
J enissei District, Reg. Aurif. Sib., ·IX, diabase. 
Siberia. p. 376, 1910. 

17G Kusjk1n T~ln.nd, H. Backlund. H. Backlund, Diabase. 
Siberia. . Mem. Ac. Sc. St: P., 

XXI, No. 6, p. 15, 1910. 

177 Tu kchi River, I Not·stated. K. E. Bogdanov itch, Diabase. 
Okhotsk, .. Fund. Marek., 
Siberia. p. 56 . 

178 N emorikan River, Not stated. - K. E. Bogdanovitch, Gabbro-
Okhotsk, Fund. Marek., .diabase. 
Siberia. p. 56. 

179 Dicksons Harbor, Lindstr0m. Lindstrom, Olivine In W. T., p. 445. 
Siberia. Ref., N.J., 1885, I, diabase. 

p. 430. 

180 'l'a-thung-ho. River, C. Pfeil. K. Futterer, Diabase 
Nan Shan, Durch. Asien, II (2), porphyrite; 
China. p. 45, 190~. 

181 Hinazuru Pass, B. Koto. B. KotO, Diabase. In W. T., p. 445. 
Kai, Q. J. G. S., XL, 
Japan. p. 456, 1884. 

182 Pitfleld Plains, Mining. S. B. Hunter, Dike rock Not fresh. 
Victoria. department. Viet. Dep. Min., Spec. Rep.; (diabase?). 

1901, p. 13. 

183 Leonora, 0. C. Williams. C. F. V. Jackson, ''Greenstone.'' 
Western Australia. W. Aust. G. S. B. 13, 

p. 19, 1904. 
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BASALT. 

No. Si02 Al20 3 ' Fe20 3 FeO MgO CaO Nai> ~0 H20+ H20- Ti02 P20s MnO In~lusive. Sum. I.Sp.g 
----------------------

r. 

1 45.20 19.08 3.64 14.64 4.98 7.89 3.32 1. 08 n. ~- 99.83 

B3. IV 

2 40 .. 25 13.62 5.46 10.36 8.86· 10.31 1. 96 0.59 0.74 6.53 98."68 

D3. V 

-
3 41.28 18.48 9.44 8.20 7.49 7.04 3.52 2.21 2.74 100.40 

B3. IV 

4 44.93 18.32 8. 70 21.09 0.47 1.41 2.12 0.58 trace 2.!!2 C02 trace 100.54 

D4. V 

5 39.22 4.93 18. 12 5.90 3.61 19.29 . 2.51 0.68 0.21 3. 49 C02 1.24 99.20 

D4. V 

6 44.85 20.63 6.91 5.10 6.27 8:69 3.28 2.65 1. 15. 0.69 0.41 100.63 

C3. V 

7. 47.35 34.38 4.43 8.27 2.55 i. 33 0.95 99.26 
I 

C4. V 
Q 

8 55.68 18.93 n. d. 8.73 4. 8617.99 2.12 0.48 0.60 99.39 

A4.IV· 

9 51.92 19.76 11.21 n. d. 3.38 9.30 . 2.16 0.60 1.54 99.87 

A4.IV 

10 51.66 11.22 7.62 n. d. 13.61 7.72 5.9$ 0.89 1. 06 trace 0.12 100.13 

A4.IV 

11 49.45 17.58 3.41 3.41 4.05 7.20 5.83 1. 57 4.34 2.23 trace 99.07 2. 73 8 
.. 

C3. V 
~ 

12 48.03 21. 81 2.25 6.04 6.11 9.15 ·4.58 0.44 2.16 trac:e 0.33 100.90 2.82 

B3.IV ' 

13 52. 18 15.44 4.26 5.10 8.89 8.57 2.11 0.55 2. 16 trace trace 99.26 2.84 8 

C3. V I 

14 49.52 21.20 4.21 6.48 3.62 8.46 2.08 0.88 1.38 1. 5ti 0. 25 99:63 
.. 

C2. V 

1 5 52.02 17.14 7.96 3.52 3.13 11.57 2.38 0.60 0.28 trace 0.85 SOa trace 99.45 2. 76 
Cl trace 

B 3.IV 

16 47.95 23.75 12.72 n. d. 1. 90 7.86 1. 82 0.35 1. 91 98.26 

D4. V 

17 45.51 15.82 15.31 ll. d. 3. 98 9. 26 4. 98 2. 99 0. 48 100. 00 2. 83 6 

C4. V 

18 53.03 20.09 9.43 n. d. 2.63 6.05 4.52 1. 27 2.64 99.66 

c 4. v 

1 9 48.30 20.06 1. 29 10.15 5.21 10. 10 2.80 2.00 99.91 

c 4. v 

2 0 46.68 18.89 8.74 7.95 5.36 10.00 1. 96 0.40 99.98 2.90 

c 4. v 
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No. . Locality. Analyst. Reference. 
~ 

Rock name. Remarks. 

l Cross La.1~e, Not stated. W. G. Miller, Basalt. 
Cobalt, Rep. Bur. Min. Ont., 
Ontar,i.o. :XIV .(II), p. 50, 1906. 

2 Littleton, G. W. Hawes. G. W. Hawes, Metadolerite. . Not in W. T. 
New Hampshire. A. J. S., XII, 

p. 136, 1876. 

3 Russell mine, C. H. Henderson. C. H. Henderson, Basalt. In W. T., p. 301. 
South Mountain, Tr. Am. Inst. M. E., XII, 
Pennsylvania. p. 82, 1884. 

4 Alum Hill, C. I. Andrews. C. I. Andrew, Basalt In W. T., p. 447. 
Boulder County, Pr. C'ol. Sc. Soc., v; 
Colorado. . p. 151, 1895. 

5 Alum Hill, C. I. Andrews. C. I. Andrews, Basalt. In W. T., p. 447. 
Boulder County, Pr. Col. Sc. Soc., V, 
Colorado. . . p. 150, 1895. 

G Mount Franklin, F. G. Wait. G. C. Hoffman, . ''Lava'' In 'YY· T., p. 301. 
'l'albot County, Vi,ctoria, Can. G. S. A.-R., VI, (basalt?). -
British Columbia. p. 31 R, 1895. 

7 Walla Walla, G. P. Merrili. G. P. Merrill, Basalt. Also in 
\ 

Washington. U.S. G. S. W. S. P. 53, W. Lindgren, 
. p. 44, 1903. U.S. G. S. . · P:P. 27, p. 95, 

1904. 

8 Mount_ Thielson, F. W. Clarke. J. S. Diller, Hbpersthene For fulgurite 
Oregon. A. J. S., XXVIII, asalt. see ref. 

p. 257,'188l!. In W. T., p. 447. 
i 9 Pit River, F. W. Clarke. J. S. Diller, Basalt. In W. T:, p. 447. 

Lassen Peak, U.S. G. S. B. i48, 
California. p. 200, 1897. : 

1_0 Knoxville, W. H. Melville. G. F. Becker, ·Basalt. In W. T., p. 447. 
Ca1ifornia. U.S. G. S. Mon.13, 

p. 159, 1888. 

11 Point Bonita, F. L. Ransome. F. L. Ransome, Basalt. In W. T., p. 447. 
Marin County, B. Dep. G. Un. Cal.,!, 
California. p. 106, 1893. 

12 Grizzly Peak, C. Palathe. Lawson and Palache, Basalt: 
Berkeley Hills, 

.. 
B. Dep. G. Un. Cal., II, 

Califorrua. p. 434, 1901. 

13 Cerro San :Miguel, A. Rohrig. A. Hoppe in Felix and Lenk, Basalt. InW.T.,p.333. 
Atlixco, Puebla, Btr. G. Mex., II, 
Mexico. p. 213, 1899. 

14 Near Le Marin, Pisani. A. Lacroix, Basalt. 
Martini~e, Mount Pelee, 
West In 'es. p. 573, 1904. 

15 Portanuela, H: Ziegenspeck. H. Ziegens)eck. Basalt. In W. T., p. 249 
Yate Volcano, In. Diss. ena, 
Patagonia. p. 29, 1883. 

16 . Laugervatus, R. Breon. R. Breon, Basalt 'glass. In W. T., p. 449 
I Iceland. G. Islande, I p. 37, 1884. 

17 Mary Muss Bay, R. Scharitzer. R. Schm·itzer, Basalt. In W.T., p.447 
J'anMayen. - J'b. G. R."-A. Wien, XXXIV, -

p. 718, 1884. 

18 Ardtun, G. A. J. Cole. G'. A. J'. Cole, Tachylyte. In W. T., p. 449 
Mull, Q. J. G. S., XLIV, 
Scotland. p. 303, 1888. I 

19 Ob Alt an Daraich, T. Baker. A. Harker, Dolerite. I Kyleakin, Skye, Rocks of Skye, 
Scotland. p. 322, 1904. 

20 Alit na Nighinn, T. Baker. A. Harker, Dolerite. 
Kyleakin, Skye, Rocks of Skye, 
Scotland. p. 322, 1904. 
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BASALT -Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O I ~0 H 20+ H20- Ti02 P,o, IMnO I Inclusive. Sum. Sp.gr. 

-----

21 51.10 22.05 1.21 5.89 2.35 11.42 2.22 1.02 0. 7l 0.58 C02 1. 82 99.97 

C3. v· 

22 59. 15 14.54 12.31 n. d. 1. 97 trace 4.01 6.56 1. 51 trace 100.05 2.68 

C4. V 

23 45.95 7. 23. n. d. 25.02 1.71 5.17 5. 91 1.51 6.14 0.39 1.08 0.38 100.49 

D4. V 

24 42.21 9:47 n. d. 23.40 2.16 6.20 5.30 1. 76 7.18 0.35 1. ti7 0.51. 100.11 

D4. V 

25 43.23 21. 37 1. 69 9.53 3.57 6.66 5.63 trace 4.49 0.97 trace C02 
Fe82 

2. 61 
0.33 

100.08 2.82 

C3. V 

26 52. 29 17 .. 33 11.14 n. d. 2. 62 6. 47 4. 24 2. 40 3. 27 0. 66 100. 72 

B4. V 

27 35.42 25.68 10.'56 n. d. n. d. 1. 96 n. d. n. d. 9.59 11.23 4.80 99.24 

D4. V 

28 53.08 21.41 3.60 5.84 3:11 .6. 90 3.68 1. 55 (0. 71) 1.24: 100.41 2.821 

C3. V 

29 50.67 19.43 2.30 7.26 .6. 01 9.42 3.67 0.93 (0.66) 0.88 100.62 .3.024 

C3. V 

30 49.94 19.62 5.95 4.89 5.05 7.92 3.38 2.26 (0. 88) 2. 54 101. 55 2.98 

D3.V 

31 46. 71 22.01 4.03 7.00 3.78 10.93 2. 74 0.67 (0. 21)_ 2.49 ]00.36 3.068 

C3.V 

32 49.00 21.70 13.30 n. d. 5.22 8.95 0. 63 1. 95 n. d. 100:75 

C4.V 

33 47. 23 24.25 11.33 D.. d. 4. 85 8.47 1. 81 1. 64 11. d. 99:58 

C4.V I 
34 44.50 21.50 14.90 n. d. 7.60 8. 96 1. 36 2.47 n. d. 101. 26 

D4.V 

35 44.27 29.82 15.83 11.69 3.29 1. 94 2.51 99.35 2.864 

D4.V I. 

36 46. 82 14.31 11.14 1. 92 7.50 9.03 4. 43' 2.22 0. 16 11. 85. 99. 38 
(99.365) 

B3.IV 

37 46.46 18. 70 6. 72. 3.35 5.85 9.72 2.55 1. 36 4. 13 0.65 99.49 
(99.470) 

B3.IV 
~ 

38 44.29 14.14 3.84 8. 60 9.20 9. 10 6. 72 3.15 0.58 0.48 100.20 
(100: 103) 

B3.IV 

39 47.54 17. 70 5. 19 6.20 5.94 9. 12 4.01 1. 43 0. 72 trace 0. 62 C02 0.10 • 98.64 2.79 
80s trace 
Cl 0.07 

D3.V 

4 0 48.0 23.0 16. 5 n. d. 0.8 5.0 1.0 n. d. 3.2 1.5 99.0 

D 4. v 
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No. Locality. Analyst. Reference. Rock name. I Remarks. 

---· -

21 Eycott Rill, J. Hughes. Cited in J. J. H. Teall, Lava (basalt?). 11.1 W. T., p. 449. 
Lake District, Brit. Petrog., 
England. p. 228, 1888. 

22 Gam Fawr, F. E. Tadman. F. R. C. Reed, Tachylyte. In W. T., p. 423. 
near Fishgtutrd, Q. J. G. S., LI, 
Pe~1b1·okeshire·, Wales. p. 192, ·1895. 

: 
: 28 Dinas Read, J. J. Beringer. H. Fox, Dolerite. , In W. T., p. 449. 

Cornwall. Tr. R. Soc. Corn., XII, 
p. 71, 1896. 

24 Round Hole Point, J. J. Beringer. H. Fox, Dolerite. Ill W. T .. p. 4.49. 
· Cornwall. Tr. R. Soc. Corn'· XII, 

p. 71, 1896. 

25 Pentire Point, Phillips. :r. J. H. Teall, Lava (basalt?). Not fresh. : Cornwall. Brit. Petrog., In W. T., p. 449. 
p. 231, 1888. 

: 
2(i The Beal, Hodgkinson. Judd a~1d Cole,. Basalt glass. ln W. T., p. 449. 

; Portree, Q. J. G. S., XXXIX, 
Ireland. p. 455, 1883. 

; 27 Giants Causeway, D. Jardin. G. A. J. Cole, Basalt .. Altered. 
Ireland. G. S. Irel. Mem., 

i p. 113, 1912. 

28 La Morangie, · F. Fouque. 
Puy-de.:Uome, 

F. Fouque .. 
B. Soc. M. Fr.,- XXV, 

Basalt. 

Auvergne. p. 342, 1902. 

; 20 Seriers, F. Fouque. F. Fouque, Basalt. 
ran tal, B. Soc. M. Fr., XXV, 
Auvergne. p. 344, 1902. 

I 

I 
30 Puy de la Croix, F. Fou.que. F. Fouque, Baaalt. I 

I (Jan tal, B. Soc. M. Fr., XXV, 
: Auvergne. p. 347, 1902. 

I 
:u Bouzenties, F. Fouque. F. Fouque, . Basalt.· 

Can tal, B. Soc. M. Fr., XXV, 
Auvergne. p. 346, 1902. 

:t~ Banne d'Ordenche, E. Bonjean. E. Bonjean, Basalt. Tn W. T., p. 449. 
}.font Dore, C. R., CXXVIII, : 
Auvergne. p. 1097, 1899. 

. :~:l Puy Louh, E. Bonjean. E: Bonjean, Bt"tSalt.. In W. '1'., p. 449. 
Mont Dore, C. R., CXXVIII, 
Auvergne. p. 1097,. 1899. 

a4 Banne d'Ordenche, E. Bonjean. E. Bonjean, Basalt. In W. '1'., p. 449. 
Mont Dore, c. R., cxxvrri,· 
Auvergne. , p. 1097' 1899. 

:)5 LaCroix-Morand, A. Lagorio. -Mont Dore, 
A. Lagorio, 

T. M.P. M., VIII, 
Dolerite. In W. T., p. 449. 

Auvergne. p. 479, 1887. 

H(j San Feliu de Pallarols, Fages. L. Fernandez-Navarro, Basalt. 3 decimals. 
Catalonia, · Mem. Soc. Esp. H. N., IV (5), 
Spain. p. 410, 1907. 

:n Mallorq uinas, Fages. L. Fernandez-Navarro, Basalt. Altered. 
near Olot, Mem. Soc. Esp. H. N., IV (5), 3 decimals. 
Catalonia, p. 410, 1907. 
Spain. 

38 Montolivet, Fages. L. Fernandez-Navarro, Bas~lt .. 3 decimalJ'3. 
nen.r Olot, Mem. Soc. Esp. H. N., IV (5), 
Catalonia·, .. p. 410, 1907 . 
Spain. 

3!) Senoreta, B.. Pfohl. F. Becke, Basalt. In vV. T., p. 449. 
C:olumbretos Islands, T. M:. P.M., XVI, 
Spain. p. 310, 1896. 

40 Alboran Island, S. Traverso. S. Traverso, Labradorite In W. 'I'., p. 449. 
Spain .. Gior. Min., V, (basalt). 

- ). 203, 1894. 
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No. Si02 A~03 Fe20 3 FeO. MgO CaO N~O ~0 H20+ H20- T\02 P205 MnO Inclusive. Sum. Sp.gr. I 

-------------- ---- : 

41 51.65 13.41 ·8.45 2.79 3.60 8. 17 3.90 1.58 0.14 3.37 1.07 C02 trace 99.41 I 
SO a 1.28 I 

I 
C2.IV 

I 
42 51.82 18.11 4.92- . 3. 80 3.68 7.55 3.79 6.11 0.71 100.49 ! 

! 
ca.v I 

43 50.91 18.45 11.87 n. d. 4.46 7.64 4.45 2.72 1.49 101.99 

D4.V 
•. i 

I 

44 50.36 16.83 13.27 n. d. 4.78 8.34 4.79 2.20 1.56 102.i3 
: 
: 

_D4.V 
! 

45 48.93 22.63 8.8~ 1.97 3.54 7.27 4.32 2.04 0.36 trace trac·e 0.50 . 100.40 ~ 

C3.V 

46 48.56 15.65 5 .. 17 6.42 6.95 8.89 3.73 1.-24 0.28 1. 31 C02 1.07 99.27 

B3.IV 

47 47.55 14.82 n .. d. 11.63 5.90 9.16 3.87 4.39 2. 68 100.00 

D4.V 

48 47.14 15.67 n. d. 11.17 3.60 11.85 2.90 2.20 4.00 100.00 
I 

D4.V 
' 

49 46.57 16.10 n. d. 12.02 4.14 13.67 2.14 0.84 
I 

3. 80 99.28 

D4.V 

50 44.49 13.35 n. d. 13.75 5.59 12.90 1.39 2.00 3.25 2. 48 0.45 100.01 

D4.V 

51 23.65 6.68 6.34 n. d. 6.74 25.41 1.03 0 .. 87 9.89 0.28 COs 19.46 100.35 

C4.V 

52 20.70 5.20 8.08 n. d. 2.93 30.49 n. d. n. d. 7.10 1.20 0.70 C02 22.60 98.00 

D4.V 

53 52.87 16.36 10.87 n. d. 5.23 7.94 3.64 0.96 1.22 99.09 
' 

C4.V 

54 45.94 21. 16 2.21 7.14 7.80 10.49' 3.21 1.14 1.02 100.11 2.982 

B3.IV 

55 45.21 7.82 3.41 8.08 8.43 12.31 6.64 2.94 1.82 1.. 69 0.52 SOa. 0.56 99.43 

I D2.V 

56 44.97 17.48 12.80 0.44 4.06 10. 80 3.21 1.38 2.12 2 .. 47 99.73 
.. 

B3.IV 

57 41.71 15.80 5.59 7.64 4.85 10.30 6.08 1.00 2.22 2 .. 77 trace 0.16 C02 2.01 101.45 2.'900 
X o. 74 
SOs 0.12 

C2.IV 
I Cl 0.46 

58 51.68 20.12 5.17 1.08 4.10 6.49 3.36 1.56 4.30 1. 5(i 1. 11 100.53 

C2.IV 

59 44.64 20.63 11.60 2.98 0.'47 9.47 3.20 1.75 2.90 2.31 0.81 100.76 

C2.IV 
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No. Locality. Analyst. Reference. Rockname. Remarks. 

-- -· --
41 Staufenberg, P. JannaBch. F. Rinne, BMalt. In W. T., p. 281. 

Weser~ebiet, Jh. Pr. G. L.-A., XIII, 
Rhein and. p. 79, 1893. 

42 Schurkopf, Hubner H. LM~eyres, Hornblende Not in W. T. 
Siebengebirge. (student). Vh. h. Ver. Bonn., LVII, basalt. 

p. 561, 1900. 

43 Lowen burg, Fels. H .. LMpeyres, · · . Hornblende 
Sie benge birge. D. S1ebengeb., baBalt. 

p. 190, 1901. .. 

44 Lowen burg, H. LMpeyres. H. Laspeyres, Dolerite. 
Siebengebirge. D. S1ebengeb., 

p. 188, 1901. 

45 Kirmessplatz, E ... Kaiser? E. Kaiser, BMalt. In W. T., p. 449. 
Siebengebirge. Vh. Nh. Ver. Bonn., LIV, 

p. 186, 1897. 

46 Lyngsberg, W. V. Kohnen. W. V. Kohnen, BMalt. 
near Mehlem, Ref. N. J., II, 
Rheinln.nd? p .. l97' 1908. 

47 Schellngen, A. I<nop. A. I<no·p, BMalt. Calculated to 
Kaiserstuhl, D. Kaiserstuhl, 100, 2.19 H20 
Baden. p. 277' 1892. .and 5.00 

CaC03 de-
ducted. 

In W. T., p. 45l. 

48 Sponeck, A. Knop. A. Knop, Basalt. Calculated to 
Kaiserstuhl, D. Kaiserstuhl, 100, 4.25 H20 
Baden.· p. 277, 1892. deducted. 

·In W. T., p. 451. 

49 Sponeck, A. Kuop. A. Knop, Basalt. Calculated to 
Kaiserstuhl, D. Kaiserstuhl, 100, 3.27 H20 
Baden. p. 278, 1892. deducted. 

In W. T., p. 451. 

50 Schonberg, A. Knop. A. Knop, BMalt tuff. In W. T., p. 451. 
Kai.serstuhl, D. Kaiserstuhl, 
Baden. p. 308, 1892. 

51 Schafberg, E. Gaiser. E. Gaiser, Basalt tuff. 
.Schwiibische Alb, In. Diss. Bres., 
W urttemberg. p. 37, 1904. 

52 H.andecker Maar, E. Gaiser. ' E. Gaiser, Basalt tuff. 
Schwiibische Alb, In. Diss. Bres., 
Wurttemberg. p. 37, 1904. 

53 Schwartzenfels, A. Lagorio. A. Lagorio, Basalt glass. In W. T., p. 451. 
Ithongebirge. T. M.P. M., VIII, 

p. 479, 1887. 

54 Veitenfeld, E. v. Sey~ried. E. v. Seyfried, Basalt. In W. T., p. 291. 
Kreuzberg, Jb. Pr. G. I.1.~A. (1896), XVII, 
Rhonge birge. p. 26, 1897. 

55 Rote Moose, K.. Endell. K. Endell, Basalt. 
Bischofsheim, N.J. B. B., X:XXI, 
H.hongebirge. p. 18, 1911. 

56 Zernherg, Durrfeld. H. Bucking, Basalt. 
Hhonge birge. Sb. Pr. Ak. W., 1910, 

p. 494. 

57 Dachberg, P. Jannasch. F. Rinne, Bas.alt. In W .. T., p .. 451 
Rhongebirge. Jb. Pr. G. L.-A., VII, 

p. 9; ·1887. 

58 Kottenhain, C. Trenzen. C. Trenzen, Enstatite Same mass as 
near Niederhain, . ' N.J., 1902, II, dolerife. next two . 
Hesse. p. 14. Not fresh. 

59. Kotten hain, C. Trenzen. C. Trenzen, Enstatite Same· specimen 
near Niederhain, N.J., 1902, II, dolerite. as next 
Hesse. p. 14. number. 

Not fresh 
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BASALT-Continued. 

I 

No; Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- ·Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

---------------------
60· 44.60 20.37 12.41 2.87 4.30 6.90 1.86 1.46 4.12 1.99 0.56 101.24 

D2. V 

61 47.77 .19.49 8.60 2.87 6. 11 9.63 1.87 1.01 l. 86 Jl. 24 0.74 101.19 

D2. V 

62 46.68 12.75 7.41 4. 76. 9.74 10. 15 2.09 0.94 1.74 0.51 1.98 !)8. 75 

D3. V I 
63 46.21 14.43 4.24 7.20 9.82 6.16 3.65 1. 20 2.05 0.92 1. 72 97.60 

D3. V 

99.951 64 45.44 20.04 3.36 7.38 6.91 9.20 1. 59 1. 28 . 1. 83 l. 20 1. 16 0.52 C02 0.01 
SOa 0.03 I 

C2.IV 

65 43.64 11.64 4.01 7.26 12;25 10.00 2.03 0.87 3.60 1.00 2. 33· 98.63 

D3. V 

66 43.16 14.23 2.71 6.82 11. 75 10. 72 3.46 1.11 1. 91 0.41 2.22 .98. 53 

D3. V 

67 41.96 11.63 4.5!) 7.33 11.87 13.3~ . 4.84 .1. 80 0.60 O.fi6 C02 o. 78 99.45 

C4. V 

68 41.32 13.60 5.83 9.2(! 11.02 11.55 3.61 1. 89 2. 79 0.34 0.28 C02 0.34 101. 83 
.. 

D3. V 

69 41.17 12.35 6.29 8. 02. 9.70 11.09 3.60 1.97 2.77 1.16 C02 0.98 99. 10 

D3. V 

70 52.21 14.62 10.77 3:20 5.02 8.72 1.77 0.55 0.09 1.:36 0.52 C02 0.19 99.02 

C2.IV 

71 49.06· 13.66 7.55 4.00 8.45 8.90 '4.03 1. 00 1. 30 2.!13 o.:n 101.'19 

C2.IV 

72 47.39 11.54 12.47 7.13 6.24 8.83 $.80 0. 73 2:79 0.07 C02 0.18 102.07 

D3. V 

73 44.64 16.14 19.35 2.52 0.96 10.78 1. 65 2.24 0.27 0.78 0.61 C02 0.13 100.23 2.794 
SOa 0.16 
Cl trace 

D2. V 

74 43.65 33.23 2.03 8.70 5.43 6.48 0.61 10,0.13 

D4. V 

75 40.52 18.97 10. 77 2.99 6. 72 11.34 3.40 0.42 2. 40. 0.81 0. 213 0. 74 SOa 0.62 100. 11 2.958 
Cl 0.15 

C2. IV 

76 40.02 19.88 11.68 1.61 4.03 12.52 2. 93' 0.57 3.49 1.31 0.24 0.82 SOa 0.61 99.80 2.884 
CI 0.09 

-
C2. IV 

'77 53.83 15.85 6.87 4.09 5.56 7.68 3.02 0.72 0.84 1.n 0.26 0.21 C02 0.32 101.64 2.911 
X 0.61 

C2.IV 
SOa trace 
Cl 0.05 

78 49.05 14.36 4. 25 6.35 8.38 8.38 3.42 2.26 1.57 2.18 0.09 0.24 C02 0.40 101.87 2.945 
X o. 79 
SO a 0.07 

2. v Cl 0.08 D 
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No. Locality·. Analyst. Reference. Rock name: Remarks. 

60 Kottenhain, C. Trenzen. C. Trenzen, Enstatite Same specimen 
near Nieclerhain, N. J., 1902, II, dolerite. as preceding 
Hesse. p.l4, number. 

Not·fresh. 

61 Buschhorn,-
Hesse. 

C. Tninzen. C. Trenzen, 
N.J., 1902, II, 

Basalt. 

p. 6. 

62 Near Giessen, Hess. W. Schottler, · · Basalt. 
Hesse. Abh. G. L.-A. Darm., IV (3), 

p. 462, 1908. . 

63 Steinbach, A. Streng. W. Schottler, Basalt. 
near Gies~:~en, Abh. G. L.-A. Darm., IV (3), 
Hesse. p. 458, 1908. 

64 Near Giessen, G. Butzbach. W. Schott.ler, . 'Basalt. 
Hesse. Abh. G. L.-A. Darm., IV (3), 

p. 462_, 1908: . 

65 B urc kardsfelsen, A. Streng. W. Schottler, Basalt. 
near Giessen, Abh. G. L.-A. Darm., IV (3), 
Hesse. p. 454, 1908. . 

66 Schli ffen berg, Hess. W. Schottler, · . Basalt. 
near Giess€m, Abh. G. L.-A. Darm., IV (3), -Hesse. p. 458, 1908. 

67 AI ten busec k-Treis, W. Schottler. · W. Schottler, Basalt. Not in W. T. 
near Giessen, Nb. Ver. Erdk., IV, 
Hesse:· p. 26, 1899. 

68 Hundskoppel, H. Heyl. W. Schottler, Basalt. 
near G1essen, Abh. G. L.-A. Darm., IV (a), 
Hesse. p. ·454, 1908. 

6J Lollarerkopf, W. 'Schottl W. Schottler, Basalt. 
near Giessen, Ahh. G. L.-A •. Darm., IV {3), 
Hesse .. p. 454, 1908.' 

70 Frauen berg, R. Wedel. R Wedel, B~tsalt. In W. T., p. 451. 
Breitfirst, Jb. Pr. G. L~-A., XI, 
Hesse. \ p. 21, 181:}2. 

71 Lo~dorf, A. Streng. A. Streng, Dolerite. In W. T., p. 451. 
Vogelsberg, N.J.; 18881 II, 

· Hesse. p. 211. 

72 11.ichelnau, · J. M. I,edroit. J. M. Ledroit, Basalt. In W. T., p. 451. 
Vogelsberg, Ber. Oberh. Ges., XXIV, 
Hesse. p. 151, 1886. 

73 Dolmesberg, F. W. Schmidt. C. Chelius, Basalt. In W. T., p. 451. 
Hesse. -Erl. G. Kt. Res., HI·. Messel, 

p. 33, 1886. 

74 Bobenhausen, A. Lagorio. A. Lagorio, - Tachylyte .. In W. T., p. 451. 
Vogelsberg, . T. M. P.M., VIII, 
Hesse. p. 493, 1887. 

75 Kleinostheim, Not stated. G. Klemm, Basalt. In W.T., p. 451. 
Hesse. Erl. G. Kt. Res., 

Bl. Schafheim, p. 33, 1894. 

76 Otzberg, Not stated. G. Klemm, Basalt. .In W. T., p. 451. 
Hesse. Erl. G. Kt. Res., 

Bl. Schafheim, p. 33, 1894. 

77 Biihl, 0. Fromm. P. Fromm, Basalt. In \V. T., p. 449. 
near Cassel, Z. D. G. G., XLIII, 
Hesse-Nassau. p. 72, 1891. 

78 Klein Staufenberg, 0. Fromm. 0. Fromm, Basalt. 
0 

In W. T., p. 449. 
near Cassel, 

I 
Z. D. G. G., XLIII, 

Hesse-Nassau. p. 72, 1891. 
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No. 

79 

D2. V. 

80 

C3. V 

81 

C3. V 

82 

C3. V 

83 

D3.V 

84 

D3.V 

85 

B 3. IV 

8 6 

C3. V 

8 7 

C3. V 

8 8 

B 

8 

4. v 

9 

C2. IV 

0 9 

c 3. v 

9 1 

4. v 

2 

c 

9 

c 

9 

B 

9 

4. v 

3 

3. IV 

4 

D 2. v 

9 5 

D 2. v 

9 6 

C3. V 

9 7 

C3. V 

8 9 

B 4. v 

Si02 

51.84 

51.60 

42.60 

46.93 

44.60 

42.08 

42.75 

41.68 

46.60 

41.05 

38.78 

48.62 

59. 52 

55. 19 

48.'99 

46.78 

46.18 

43.12 

40.53 

51.34 

Al20 3 Fe20 3 FeO 

------
11.27 5.47 4.98 , 

14.70 11.90 6.30 

17.60 9.82 4.30 

24.19 5.89 4.,42 

21.29 10.51 0.57 

20.88 6.77 3.17 

17.24 8. 10 5.88 

-
17.98 5.40 8.42 

20.92 6.42 3.74 

11.78 0.89 17. 16 

18.43 6. 16 . 5. 21 

19.15 11.69 3.20 

20.18 n: d. . 6 .. 68 

20.24 n. d. 8.18 

16.33 4.27 6.19 

14.66 7.25 5. 22 

14.26. 6.93 5.72 

20. 12 3.49 14.45 

21.16 p.14 9.33 

14.92 8. 84 n. d. 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

BASALT-Continued. 

I 

MgO CaO N~O ~0 H20+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

-----,-----------

6.21 8.57 4.34 . 2.05 1 .. 71 0.85 0.34 C02 0.68. 98.31 

. 2. 24 4.88 3.60 1.40 3.20 1.52 0.22 101.56 

: 

7.14 12.40 2.22 0.24 3.40 1.49 0.12 101.33 

2.42 8.54 2.47 4.56 0.88 0.61 100.91 

3.51 11.35 4.81. 0.74 Z.65 100.03 

6.85 12.48 3.37 0.44 3.18 99.22 

6.17 11.14 4.21 2.48 1.06 2.13 trace 101. 16 3.008 

7.40 11.84 4.28 2.07 1.09 1.21 ·trace 101.37 3.015 

2.75 7.29 5.59 4.46 1.86 . 0.14 ·0.48 100.25 2.729 

12.41 11.62 3.46 1. 33 (2.05) 0.57 100.27 

ll.05 13. QO .. 4.36 1.29 n. d. 0.32 0.66 0.18 99.44 

3.07 7.22 2.01 1.69 3.64 trace 100.29 

1.34 6.81 2.82 1. 26 1. 77 100.38 

'· 

4.97 8.68 1.83 0.27 0.79 100.15 

,3. 96_ 8.90 5. 21 1. 40 3.08 0.98 

l 
99.31 

6.81 9.61 3.08 0.45 1.78 1.78 0.45 97. 87 

7.23 8.24 4.75 1.32 2.14 2. 27 0.51 98. 95' 

3.17 .8.32 5.43 1.02 0.40 0.40 trace trac·e 100.01 

5.25 9.57 5.65 1. 19 2.07 0.48 trace trace 100.37 

3.56 9.37 3. 13 0.64 8.08 99.88 
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BASALT-Continued. 

No. Locality. Analyst. Reference. ltock name. Remarks. 

79 Near Alzenau, F. Knapp. H. BUcking, Basalt. Notin W. T: 
Spessart, Ahh. Pr. G. L.-A., XII, 
Bavaria. p. 220, 1892. 

so Kosel, E. Donath. B. Forstner, Sch1iere in basalt. Of. next 
Bohmer-Leipa, Jb. G. R.-A. Wien, LV, nuinber. 
Bohemia. p. 588, 1905. 

81 Kosel, E. Donath. B. Forstner, Basalt. 
Bohmer-Leipa, Jb. G. R.-A. Wien, LV, 
Bohemia. 0 p. 589, 1905. 

82 Rongstock, Student of H. 0. Lang, Dolerite. Of. No. 22, 
Bohemia. Jannasch. T. M. P .. M., XV, II06.2A. 

p. 191, 1890. In W. T., p. 451. 

83 Burberg, 0 J. M. Clements. J. M. Clements, Basalt. InW. T., p. 451. 
Duppauergebirgc., I Jb. G. R.-A. Wien, XL, 
Bohemia. p. 345, 1~90. 

84 Burberg, 0 · J. M. Clements. J. M. Clements, Basalt. In W. T., p. 30a. 
Du ppaum·gebirge, Jb. G .. R.-A. Wien, XL, 
Bohemia. p. 345, 1890. 

85 Scharfenstein, R. Pfohl. J. E. Hibsch, Basalt. In W. T., p. 345. 
Bohemia. T. M. P.Jif., XVII, -

p. 48, 1897. 

86 Paudlers Berg, R. Pfohl. J. E. Hibsch, Basalt. In W. T., p. 351. 
near G iintet·sdorf, T. M.P. M., XV, 
Bohemia. p. 247, 1896. 

87 Bezdedic, E. Kohn. B. Zahalka, Trachybasalt. 
Mittelgebirge, · Sb. Bohm. Ges. W., 
Bohemia. ·p. 57, 1905. 

88 L~hosch, J. Hanamann. J. Han·amann, Basalt. 3 decimals. 
Mittelgebirge, Arch. Landdf. Bohm., VII (3), Not in W. '1'. 
Bohemia. 0 

' p. 57, 1890 .. 

89 Radobyl, J. Hanamann. J. Hanamann, Basalt. Not in W. T. 
Mittelgebirge, Arch. Landdf. Bohmo, VII (3), 
Bohemia. p. 59, 1890. 

90 Weitendorf, H. !.eitmeier. H. Leitmeier, Basalt. 
Styria. N.J. B. B., XXVII, 

p. 229, 1909. 

91 Mount Pills, Petrik. J. v. Szadeczky, Labradorite In W. '1'., p. 433. 
Zemplen, F. K., XXI, p. 268, 1891. (basalt). 
Hungary. 

92 Mount Pilis, Petrik. J. v. Szadeczky, Labradorite In W. 'r., p. 433. 
Zemplen, F. K .. XXI, p. 272, 1891. (basalt). 
II ungary. 

93 Tatika, L. Tomasowsky J. Vitalis, Basalt. 
Bal.aton Lake, (student). F. K 0' XXXIV, p. 458, 1904. 
Hungary. 

0 

94 Totihegy, 0 K. Emszt. J. Vitalis, Basalt. 
Balaton Lake, Erf. Bal. Sees., I (1), No. 2, 
Hungary. p. 72, 1911. 

95 Mencshegy, K. Emszt. K. Emszt, Ba.salt. 3 decimals. 
Balaton Lake, Jb. Ung. G. A. (1904), 
Hungary. p. 338,01908. 

96 Badacsony, C. Preiss. C. Preiss. Basalt. 
Balaton Lake, Mt. Nw. Ver. Steicrm., XLV, 
Hungary. p. 31, 1909. 

97 SUmeg, C. Preiss. C. Preis~, Basalt. 
Balaton I,ake, Mt. Nw. Ver. Steicrm., XLV, 
Hungary. p. 24, 1909. 

!)8 :Mount Holapi, K. Emszt. K. Emszt, Basalt tuff. 
hungary. Jb. Ung. G. A., 1910, 

p. 345. 
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No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O ~0- H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

---------- ------ ---- --. . 

99 49:70 9.4.0 13.70 2. 80 9.47 10. 25 2.85 0.1.8 1.65 0.34 100.34 

C3. V 

100 "49.65 9. 38 15.72 0.85 9.40 10. 25 2.78 0.18 1.50 0.32 100.03 

C3. V 

101 49.42 13.01 13.34 0.96 6.30 10.84 3.48 1. 05 0.04 1. 25 0.21 99.90" 2.34 

C3. V 

-
102 1 48.52 12.90 14. 19 2.82 8.23 7.54 3.19 none 1.71 o:21 99.31 2.30 

C4. V 

103 48.52 12.80 15.39 1.52 8.33 7.84 3.29 none 1. 29 0.21 99. 19 2:12 

D4. V 

104 47.98 12.52 8. 07 7.09 7.41 10.56 3.58 0.58 trace 1.95 C.33 100.07 2.75 

C3. V 

105 47.53 12.35 8.32 7.15 7. 18 11.54 3.60 none 0.04 1.98 0.28 99.97 3.11 

C3. V 

106 47.51- 12. 53 8.08 7.05 8.40 10'. 05 3.85 .none 0.03 2.05 0.28 99.83 3.02 

C3. V 

107 46.18 13.45 8. 18 7.01 7.35 12. 26' 3.05 0. 57 trace 1.56 0.31 99.92 3.01 

C3. V 

108 45.76 13.50 8.43 6.96 7.38 12. 19 3.09 0.55 1. 72 0.35 99.93 3.05 

C3. V 

109 43.70 23.46 3.14 5.27 3.54 13.05 4. 86 n. d. 2.40 C02 2.92 102.32 
.. 

D4. V 

110 49. 10 13. 64 ' 17. 21 n. d. 5.30 8.20 4.10 1.32 0. 70 trace 1. 60 101. 17 2.96 

C4. V 

111 46.60 12.50 16.92 n. d. 6.29 9.74 3.39 1.15 1.65 1.05 99.29 

B4. V 

112 44.2 20.9 12.2 n. d. 2.5 6.6 6.1 4.6 n. d. 97. 1 

D4. V -
113 53.86 16.44 8.02 1.96 5.44 8.53 4.52 . 0.07 1. 27 0.15 Cl 0.04 100.30 2. 894 

B3. IV 

114 50.34 1~. 72 15.12 n. d. 3.96 8.00 3.78 1.83 0.72 100.47 

B4. V 

115 48.10 19.05 n. d. 11.53 7.12 9.56 2.29 1.80 0.09 0.04 99.58 2.83 
r 

C4. V 
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No. Locality. ~alyst. Ueference. Rock name.· ·Remarks .. 

99 Drentonico, P. Giacomelli. P. Giacomel:i, Dasalt. II20=7.56. 
Rovereto, Riv. Soc. Alp. 'i'rid.; XIX, ·Ignited before 
Tyrol. p. 406, 18D5. analysis. · 

In W. T., p. 451. 

103 Dotte, P. Giacomelli. P. Giacomelli, Dasalt tuff. ll20=6.17. 
Rovereto, . Riv, Soc. Alp. Trid., ·XIX, Ignited before 
Tyrol. . . p. 406, 1895. analvsis. 

In W. T., p. 451. 

101 Sano, P. Giacomelli. P. Giacomelli, Dasalt. II20=6.24. 
Rovereto, Riv. Soc. Alp. Trid., XIX, Ignited before 
'l'yrol. · p. 408, 1895. anal"sis. 

In W. ;r., p. 453. 

102 Foianeghe, P.. Giacomelli. P. Giacomelli, Basalt tuff. II20=6.75. 
Rovereto,. Riv. Soc. Alp. Trid., XIX, Ignited before 
Tyrol. p. 408, 1895. analysis. 

In W. T., p. 453. 

103 Nomesino, P. Giacomelli. P. Giacomelli, Basalt. H20=7.74. 
Rovereto, Riv. Soc. Alp. '.('rid., XIX, Ignited before 
Tyrol. p. 410, 18~5. analvsis. 

In W.i'., p. 453. 

10•1 Pianeti, P. Giacomelli. P. Giacomelli, Basalt. H 20=1.56. 
H.overeto, Riv. Soc. Alp. Trid., XIX, Dried before 
Tyrol. p. 407' 1895. analysis. 

In W. T., p. 327. 

105 Pradaglia, P. Giacomelli. P. Giacomelli, Basalt. H20=0.95. 
. Rovereto, Riv. Soc. Alp. Trid., XIX, Dried before 
Tyrol. . p. 409, 1895. analvsis. 

In W. T., p. 327. 

lOG -Manzano, P. Giacomelli. P. Giacomelli, Basalt. H 20=2.35. 
Mori, Riv. Soc. Alp. Trid., XIX, Dried before 
Rovereto, p. 410, 1895. analysis. 
Tyrol. In W. T., p. 327. 

107 Val del Parol, P. Giacomelli. P. Giacomelli, Basalt. ·H20=1.27. 
Mori, · . Riv. Soc. Alp. Trid., XIX, Dried. before 
Rovereto, p. 407' 1895. analysis. 
Tyrol. In W. T., p. 329. 

103 Tierno, P. Giacomelli. P. Giacomelli, Basalt. H20=1.34. 
Mori, Riv. Soc. Alp. Trid., ·XIX, . Dried before 
Ro;vereto, ; p. 405, 1895. analysis. 
Tyrol. In W_. T., p. 329. 

109 Fee Gletscher Alp, 4,. A. Longsde:ll. T. G. Bonney, Basalt. Altered . 
Pennine Alps, . Q. J. G. S., XLIX, Calculated from 
Switzerland. : p. 97, 1893. sol. and insol. 

In W. T., p. 453. 

110 Muse' al Bo, Not stated. G. dal Piaz, I Basalt. In W. T., p. 453. 
Euganeau Hills, Riv. :Min. Crist., XVI, 
Italy. p. 65, 1896. '. 

111 Castelnuovo, ·Not stated. H. dal Piaz, Basalt. In vV. T., p. 453·. 
Euganean Hills, Riv. Min. Crist., XVI, 
Italy. p. 69, 1896. 

112 Scajara, near Battaglia, S. Bertolio. S. Bertolio, ; 
Basalt. In W. T., p. 453. 

Euganean Hills, B. Soc. G. Fr. (3), XXI, 
: 

Italy. p. 433, 1894. 
' . .. 

113 Punta del Zenobito, A. Itohrig. H. Emmons, Anamesite. In W. T., p. '285. 
Capraia, Q. J. G. S., XLIX, 
Tuscan Archipelago. p. 143, 1893. 

114 Cala Ro~:sa, j A. Rohrig. H. Emm.ons, i Basalt. In Wj T., p. 153. 
Caprma, . , Q. J. G. S., XLIX, 

; . 
Tuscan Archipelago'. p. 143, 1893. ' 

I I I i : 
115 San Mar¢o, · J G. Aichino. C. Viola,: 

: I 

B~t. 
ue~r Ceccano, Erni . i, B. C. G. It., XXXIII, I -· 

I Italy .. p. 129; 1~02. . : .·. . . . ., 
'. 

/. 
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Feb 
I 

No. . Si02 Al20 3 Fe20 3 . MgO CaO N~O ~0 H20+ H20- Ti02 P20s MnO Inclusive. Sum. s 
---------- ---- -·-·----·----

p.gr.l 
116 50.55 16.58 8 .. 18 n. d. 6.1() 11.45 3.15 3. 16 0.06 0.67 99.90 

B4. V 

117 50. 15 12.08 9.07 6.53 3.88 10.52 . 3:o8 2.77 0.24 0.67 0.82 SOa 0.64 100.51 
Cl 0.06 

B3. IV 

118 50.00 13.99 5.13 9. 10 4.06 10.81 2.87 .3.02 0.24 0.71 0.42 SO a trace · 100.35 
Cl. trace 

B3. IV 

119 55.82 31. 21:) 0.44 3.91 4.60 4:26 0.58 100.90 

C4. V 

120 53.04 13.01) 8.19 2.40 5.17 10.61 3.27 2.06 2.21 0.56 0.16 100.73 

B3. IV .. 
121 51.00 15.80 10.96 n. d. 4.70 11. 17 2.54 1.15 0.30 0.13 0.56 CO: 0.93 99.24 

B4. V 

122 51.31 12.54 4. 87 7.42 2. 90 110.01 3.23 1.36 5.63 0.32 0.52 trace 100.17 2 . 656 

B3. IV 

123 52.6 17.p 2.4 8.6 7.·2 9.1 2.0 1.0 n. d. trace 100. 1 

C3. V 
.. 

124 47.18 15.21 4.07 7.26 6. 64 8. 86 7.61 -1.41 0.72 1.09 0.08 0.02 100.15 2 . 868 

02. IV 

125 47.16 15.05 0.87 11.00 6.34 9. 11 7.73 1.32 0.42 1. "01. 0.06 0.02 100.09 2 . 912 

C2. IV 

126 47. 14 14.40' 5.58 6.22 6.31 9.55 .7. 46 1.52 0.51 1.21 0.05 0.04 99.99 2. 846 

D3. V 

127 52.93 19.03 1. 67 3.94 3.20 7.00 5.01 2.07 1.25 0.64 0.67 1. 13 0.28 COs o. 75 99.57 

D3. V. 

128 52.33 19.25 2.72 4.39 . 3:94 7.64 2.23 1.89 1.64 0.68 0.93 0.61 1.12 99.37 
/ 

D3. V 

129 52, 13 20.55 5.13 2.07 9.22 3.35 2.90 1.22 0.40 0.40 0.27 0.71 100.21 

D3. V 

130 50.29 18.81 1.79 4.91 3.42 8.49 2.86 1.45 2.65 1.09 0 .. 89 0.51 0.58 C02 3.12 101.08 
Cl 0.03 

D3. V 
s 0.19 

131 48.72 22.56 1.08 3.74 2.68 10.00 4.65 2.05 1.88 0.84 0.50 0.50 0. 77 I 99.87 
' 

D3. V 

132 53.36 23.17 1.92 3.34 0.89 7.34 4.62 . 3.08 0.83 0.55 0.59 0.60 0.48 100.77 

D3. V 

100.481 133 53.15 24.47 1. 40 3.60 1.22 6.83 4.97 2.59 0.57 0.20 0.60 0.56 ·0.32 

D3. V . .. 
' 134 52.14 21. 89 1.74 3.50 2.81 9.16 4.15 2.34 0.93 0.32 0.51 0.77 0.40 100.66 

D3. V -· 

135 50.96 20.31 2.49 . 5. 59 4.23 7.32 4.60 1.98 0.20 0. 13 0.61 0.53 0.94 99 .. 89 : 
~ 

D3. V 
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No. 
I 

Locality. ·Analyst .. Reference. Rock name. Remarks. 

--
116 La. Sciarra, F. Glaser. A. Bergeat, Basalt. In W. T., p. 453. 

Stromboli, - N.J., 1897, II, 
1Eoliu.n Islands; p.ll3. 

117 Eruption, August, 1891, L. Ricciardi. Ricco and Mercalli, · Basalt ashes. In "\V. '!'., p. 453. 
Stromboli, Gior. Min., IV, 
1Eolian Islands. p. 28, 1893. 

118 Eruption of-1891, L. Ricciardi. Ricco and Mercalli, Basalt. Not in W. T. 
Stromboli, An. U ff. Met. It., XI 
1Eolian Islands. (III), P: 202, 1~92. 

119 Eruption, 1888-89, o. Silvestri. G. Mercalli, Dolerite. In W. '!'., p. 453. 
Vulcano, Gior .. Min., III, 
1Eolian Islands. p. 108, 1892. .. 

120 Punta Luccia, L. Ricciardi. G. Mercalli, Basalt. In W. T.; p. 325. 
Vulcano, Gior. Min., III, 
1Eolian Islands. p. 102, 1892. 

121 Notaro, F. Glaser. A. Bergeat, . Basalt. In W. T., p. 453. 
Filicudi, Abh. Bay. Ak. W., XX, 
1Eolian Islands. p. 207, 1899. 

122 Eruption of November, 1884, L. Ricciardi. L. Ricciardi, Basalt ash. In-W. T~, p. 453. 
Mount Etn<L, At. Ac. Gioen., XVIII, 
Sicily. p. 4, 1884. 

123 Monte Altore, A. Rosati. A. Rosati, Basalt. 
ne,tr Vizzini, Val di Noto1 Rend. Ac. Line. (5), X, 
Sicily. p. 23, 1~01. 

124 Serra valle, G. Ponte. G. Ponte, Basalt._ Alkalies? 
near Palagonia, Val ~i Noto, At. Ac. Gioen. (5), III, Norm and mode. 
Sicily. No. 10, p. 5, 1910. 

125 Serra valle, G. Ponte. G. Ponte. Basalt glass. · Crust·of 
near Pu.lagonia, Val di Noto, At. Ac. Gioen. (5)~ III, ~receding~ 
Sicily. . · No. 10, p. 5, 1910. Al alies? 

126 Monte Lauro, S. Mariscalco. S. ~fariscalco, Basalt. Alkalies? 
Val di Noto, I At. Ac .. Gioen. (5), VII, Norm and mode. 
Sicily. No. 9, p. 6, 1914. · 

127 l"i'erru.Ezzu, A. Serra .. A. Serra, . Basalt. 
near Sassari, : Rend. Ac. Line., XVII-(1), 
Sardinia. p. 135, 1908. 

128 Monte San Matteo, ! I A: Serra. A. Serra, Basalt. Cf. No. 93, 
Ploaghe, Rend . .A.c. Line., XVI.I (1), . II. 5.2.4. 
Sardinia. p. 130, 1908. 

I 
' 129 Adde de S'Ulmu, A; Serra •. : A .. Serra, . Basalt. _I 

·near Ploaghe, : Rend. Ac. Line., XVII, (2), ·-
Sardinia. · p. 600, 1908. 

130 Coloru, A. Serra.: A. Serra, Basalt. 
near Ploaghe, . Rend. Ac. Line. (5), XVI (2), 
Sardinia. p. 354, 1907. 

I 

131 Fenosu A. Serra. A. Serra, Basalt. 
near Ploaghe, Rend. Ac. Lin.c. (5), XVII 
Sardinia. (2),_ p. 598, 1908. . 

132 Monte Pelao, A, Serra, A. Serra;. Basalt. 
near Tiesi, Rend. Ac. Line. (5), XVIII 
Sa.rdinia. : (1), p. 401, 1909. 

133 Monte Santo, A. Serra. A. Serra,. Basalt. 
near Tiesi Rend; Ac. Line. (5), XVIII 
Sardinia. ' ; (1), p. 400, .1909. 

;134 
j 

Monte di Giave, ~ A: Serra.: A. Serra,· Basalt. 
near Tiesi, 'Rend. Ac. LinG. (5), XVIII; : 

Sardinia. (I), p. 103, 1~0~. . 
: 

135 Monte Massa, A. Serra~. A. Sena,: -Basalt. 
near Osilo, Rend . .A-c. Line. (5), XVII 
Sardinia. , 

·(I), . 133, 1908. · p 
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I 
. No. Si02 Al20 3 Fe20 3 FeO M;gO Cao N~O ~0 . H20+ H20- Ti02 PzOs MnO Inclusive. Sum. Sp.gr. 

-------------------- ------
136 51.61 22:87 4.14 1 . .17 3.02 7.98 3.79 2. 74 0.29 0.12 0 .. 64 0.92 0.80 100.09 

Da. V · 

137 51.80 20.09 1. 83 3.42 3.31 8.32 4.24 2.15 1. 83 0.71 0.61. 0.92 0.52 99.75 

Da. V 

138 50.07 23.98 2. 18 5.27 2. 70 6 .. 70 4.81 1. 86 0.27 0.1.3 0. 71· 0.90 0.74 100.32 

Da. V 

139 49.87 14.80 8.25 6.88 6. 77 9.36 2.81 0.68 0.45 99.87 

ca. v, 

140 49.35 15. 71 7.44 6.96 5.71 9 .. 80 2.96 1.31 0.49 99.73 

c~. v 

141 46.40 21.84 9.53 2.04 ,5. 37 10.33 3.27 1.69 n. d.· trace 100.47 

D4. V -

142 44.64 12.74 4.21 11. 17 5.82 10. 12 4.31 1. 41 0.51 5.86 0.20 100.99 

ca. v 

143 49.24 19.06 1.77 10.33 5.00 8. 75 3.89 1.19 . 0.63 99.86 

Da. V 

144 53.42 15.08 17. 13 n. d. 2.24 8.72 3.25 trace 2.34 0.85 trace 100.69 

B4. V 

145 49.05 19.84 3.46 8.62 2.51 8.95 2.92 0.53 2.34 1. 96 0.21 I Fe 0.04 100.44 

C2. V 
I 

I 

146 -47.06 29.38 5.97 0.19 3.22 8.65 3.74 0.81 0.25 0.32 0.20 0.04 100.00 

Da. V 

147 48.24 20.64 4.63 5.55 5.02 7.94 5.08 1.88 0.02 0.97 99.97 2. 733 

Da. V 

1.48 47.97 20.04. 4.45 5.50 5.54 7.64 5. 14 1.99 0.48 98.75 2.711 

Da. V 

149 47.79 18.52 4.65 5.47 5.31 8.34 7.66 0.69 0.12 98.53 2.695 

Da. V 

150 47. 74 20.95 3.29 6:~2 .5. i6 7.56 7.12 i. 21 0.04 0. 13 99.52 2. 736 . 
Da. V 

151 47.58 20.36 3.78 5.75 5. 28 8.31 6.49 1.33 ·0.30 98.88 2.604 

Da. V 

152 47.50 19.32 4.75 5.20 4.36 8.37 7.63 2.31 0."46 0.21 100.11 2. 704 

Da. V 

1.53 60.50 22. 1.0 4.58 n. d. 1.67 3.90 .2. 74 3.33 1.70 100.52 

C4. V 

154 53.70 22.40 6.50 n. d. 3.05 7.52 2.41 2.96 2.10 100.64 

C4. V 

155 51.20 22.80 5.12 n. d. 2.32 8. 75 2.38 2.39 5.70 100.66 . 
C4. v ' 
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~----------L_o_ca_li_·t_Y_·---------I------A-n~a_l~ __ t·-----I----------R_e_fe_r_en_c_e_. _________ I----R~o_c_k_n_a_m_e_. ____ 
1 
___ R __ em_._a_rk_s_. ___ 

136 Monte Pubulema, 
Sardinia. 

137 Keremule, 
Sardinia. 

' 

138 Monte Cuccuruddu, 
Keremule, 
Sardinia. 

139 San Marco, . 
Pantelleria. 

140 Cuddie Monti, 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

Pantelleria. 

Foerstner Volcano (1891), 
near Pantelleria. 

Foerstner Volcano (1891), 
near Pantelleria. 

Ferdinandea (Graham) 
Island, 1831, 
near Pantelleria. 

Rovno, 
Volhynia, 
RUSSla. 

Rovito, 
Volhynia, 

· Russ1a. 

Bjelvi Kljutsch, 
Armenia. 

Kula, 
Asia Mlnor. 

Kula Pevit, 
Asia :Minor. 

Kula Devit, 
Asia Minor. 

Gediz Chai, 
near Kula, 
Asia Minor. 

Kara Tepe, 
near Kula, 
Asia Minor. 

Kula Devit, 
Kula, 
Asia Minor. 

Hagia Paraskevi, 
Mytilene, 
Aegean Sea. 

Molyvo, 
Mytilene, 
Aegean· Sea. 

155 Stehsis, 
Mytilene, 
Aegean Sea. 

A. Serra. 

A. Serra. 

A. Serra. 

H. Foerstner. 

H. Foerstner. 

G. H. Perry. 

H. Foerstner. 

H. Foeretner. 

BlUme!. 

S. Pfaflius. 

C. Schmidt. 

A. Rohrig. 

A. Rohrig. 

A. Rohrig. 

A._ Rohrig. 

A. Rohrig. 

A. Rohrig. 

L. de Launay. 

L. de Launay. 

L. de Launay. 

A." Serra, 
Rend. Ac. Line. (5), XVII 
(2), p. 729, 1908. 

A. "Serra, 
Rend. Ac. Line. (5), XVII 
(2), p. 73~, 1908. 

A. Serra, 
Rend. Ac. Line. (5), XVU 
(2), p. 731, 1908. 

H. Foerstner, 
T.l\L P.M., V, 
p. 393, 1883. 

H. Foerstner, 
T. M.P. ·M., V, 
p. 393, 1883. 

G. H. Perry, 
Nature, XLV, 
p. 252, 1891. 

H. Foerstner, 
T. M. P.M., XII, 
p. _512, 1891. 

H. Foerstner, 
T. M.P. M., V, 
p. 391, 1883. 

S. Pfaffius, 
ReL, N.J., II, 
p. 78, 1888. 

A. Lagorio, 
T. M.P. M., VIII, 
p. 480, 1887. 

H. Abich, 
G . .A.rmen., II, 
p. 154, 1888. 

H. S. Washington, 
A. J. S., XLVII, 
p. 122, 1894. 

H. S. Washington, 
In. Diss. Leip., 
p. 57, 1~94. 

H. S. Washington, 
. In. Diss. Leip., . 
p. 57, 1894. 

H. S. Washington, 
A. J. S., XLVII, 
p. 122, 1894. 

H. S. Washington, 
In. Diss. Leip .. , 
p .. 57, 1894. 

H. S .. Washington, 
A. J. S., XLVII, 
p. 122, 1894. 

L. de Launay, 
Ann. Mines (9), XIII, 
p. 187' 1898. 

L. de Laumiy, 
Ann. Mines (9), XIII, 
p. 187' 1898. 

L. de Launay, 
Ann. Mines (9), XIII, 
p. 187 1898. 

Basalt. 

Basalt 

Basalt. 

Basalt. 

Basalt. 

Of. No. 20, 
III.6.2.4. 

Of. No. 105, 
III.5.3.4. 

Not in W. T. 

Not in W. T. 

B~lt. Of. No. 107, .. 
III.5.3.4. 

Basalt. Of. No. 107, 
III.5.3.4. 

In W. '1'., p. 343~ 

Basalt. Of. No. 207, 
II.5.3.4. 

In W. T., p. 283. 

Basalt. Contains 
metallic iron. 

In W. T., p. 453 .. 

Basalt. Contains 
metallic iron. 

In W. T., p. 293. 

Dolerite. Si02 includes 
loss. 

3 decimals. 
Notin W. T. 

Kulaite. Of. No. 29, 
II.6.2.4. 

In W. T. 1 p. 455. 

Kulaite. Not in W. T. 

Kulaite. Not in W. T. 

Leudte Of. No. 28, 
kulaite. II.6.2.4; · 

In W. T., p. 455. 

Kulaite. Not in W. '.i'. 

Kulaite. In W. T.; p. 455p 

Andesilabradorite. Not in W. T. 

Basalt. Not in V:l· T. _ 

Andesilabradorite. Not in W. T. 



1098 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

BASALT-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO I. Na.,O ~0 IH20+ H20- Ti02 P,O,I.MnO InClusive. Sum. Sp:~. 

--------
156 46.20 13.40 4.00 8.56 18.92 12.24 2.82 0.48 0.18 2.18 0.53 0.28 101. 79 

D2. V 

157 45.40 17.00 9.97 3.27 5.07 10.72 3.28 1. 09 0.16 2.90 1. 27 0.40 100.53 

C2.IV .. 

158 48.25 19.23 10.87 n. d. 5.17 7.91 3.8G 1. 67 3.16 100.12 

04. v 

159 52.40 14.12 6.52 , 4.47 6. 7·7 9.43 3.50 0.31 0.22 0.21 2.71 0. 14 0.41 C02 trace . 101. 21 

02. IV 

160 50.60 14.80 6.·oo n. d. 4.00 6.60 1. 60 16.00 99.60 

D4. V 

161 43.76 10.90 3.49 9.82 12.76 13.80 2.21 0.31 1. 00 2.32 0.51 0.32 101.20 

C2.IV 

162 48.09 19.05 3.44 5.59 3.50 9.42 5.06 2.88 0.67 4.38 102.08 

D3. V 

163 46.67 12.64 6. 13 '10.07 5.64 11.48 1.'64 2.31 2.64 0.74 0.19 Cr20a 0.34 100.49 2. 703 

B3. IV 

164 '46. 30 13.44 . 4.11 12.61 4.42 11:88 2.13 1.94 3.02 0.59 0. 22: Cr20a 0.26 100.92 2.401 

B3. IV -
165 45.57 13.07 . 6. 72 ;t.2.43 2.80 6.79 2.04 3.36 6.06 0.52 0.21 Cr20a. 0.28 99.85. 2.331 

ll3. IV 

166 50.1 19.6 1.8 9.5 4.9 7.1 3.1 1.2 1.5 1. 3. 100.1 2.87 

03. v 

167 49.8 17.9 2.9 11.5 4.6 7.1 3.2 0.8 0.0 3.8 101.6 2.97 

D3. V 

168 49.3 16.0 3.3 11.1 5.2 8.6 2.9 o.·6 0.5 3.9 101.4 2.92 

D3. V 

169 48.7 15.7 1.5 12.5 6.0 10.1 3.3 0.5 1.0 1.7 101.0 3.01 

D3. V 

170 47.3 17.8 4.2 11.5 4.5 7.1 2.8 1.1 1.6 3.4 101.3 2.93 

D3. V 

171 46.6 18.8 0.4 9.1 12.2 10.6 2.1 . 0.2 0.1 1.4 101.5 3.00 

D3. V 

172 46.3 20.1 2.7 10.0 7.8 9.3 2.9 0.7 0.7 1. 8 101.6 2.94 

D3. V 
-

173 46.2 19.0 1.3 13.2 4.7 7.7 2. 7 0.7 1.5 4;0. 101.0 3.01 

03. v. 

174 49.47 18.70 15.05 n. d. 5._34 8.90 2.87 ·0. 79 0.81 101.93 

D4. V 

175 50.09 12.60 22.31 n .. d. 3.48 9. 13 . (2. 29) 0.20 '100.00 

D4. V 
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~I Locality. Reference. Analyst. 
I 

Rock name. Remarks~ 

. 
156 Punta Del gada, C. v. John. C. v. John, Anamesite. In W. T., p. 453. 

San Miguel, Jb. G. R.-A. Wien, XLVI, 
Azores. p. 289, 1896. 

157 Punta Delgada, C. v. John. C. v. John, Basalt. Cf. No. 129, 
San Miguel, Jb. G. R.-A. Wien., XLVI, II1.5.4.4-5. 
Azores·. p. 2-90, 1896. In.w. T., p:283. 

158 Cap Marsa, L. Duparc. Duparc, Pearce, and Ritter, Basalt. In W. T., p. 453. 
Menerville, Mem·. Soc .. Ph. Gen., 
Algeria.. XXXIII, No. 2, p. 94, 1900. 

159 Between Ghadames E. Manasse. E. Manasse, Olivine 
and Tripoli, B. Soc. <3. It., XXIV, basalt: 

· Tripolitania .. p. 141, 1905. .. 

160 Dakar, L. Rioult. · L. Guilbert, Pozzolana. 
<.,ap Verde, B. Soc. G. Fr. (4), V, 
Senegal. p. 773, 1905. 

161 · Green Mountain, C. v. John. ·.c. v. John, Dolerite. In W. T., p. S59. 
Sao vicente, Jb. G. R.-A. Wien, XLVI, 
lap Verde Islands. p. 284, 1896. 

162 InaC'cessible Island, C. Klement. A. Renard, Tachylyte. In w.·T., p. 455. 
Tristan d' Acunha. Pet. Oc. Islds., 

p. 88, 1889. 

163 Assab, L. Ricciardi. L. Ricciardi, Basalt. In W. T., p. 317. 
near Massaua, B. Soc. G. It., V, 
Eritrea. p. 58, 1886. 

164 Assab, L. Ricciardi. L. Ricciardi, Basalt. In W. T., p. 325. 
near Massaua, B. Soc. G. It., V, 
Eritrea: p. 58, 1896. 

165 Assab, L. Ricciardi. L. Ricciardi, Basalt. In W. T., p. 317. 
near Massaua, B. Soc. G. It., V, 
Eritrea. p. 59, ~896 ... 

166 Arto, H. Arsandaux. H. Arsandaux, ' Basalt. 
Djebel Guemel, C. R., CXXXVII, 
French Somali. p. 1310, 1903. . 

167 Karakour koura, H. Arsandaux. H. A.i-sanda.ux, Labradorite 
French Somali. . C. R., CXXXVII, (basalt)'. 

p. 1310, 1903. 

168 Gu.ildessa, H. Arsandaux. H. Arsandaux, Labradorite 
French Somali. C. R., CXXXVII, (basalt). 

p. 1310, 1903. 

169 Chissi, H. A:rsandaux. H. Arsandaux, Labradorite 
· near Djibouti, C. R., CXXXVII, .(basalt). 

French Somali. p. 1310, 1903. 

170 Baldji, H. Arsandaux. H. Arsandaux, Basalt. 
French Somali. C. R., CXXXVII, 

p. 1310, 1903. 

171 YabeM . H. Ai'sandaux. H. Arsaildaux, Basalt. 
near Djibouti, C. R., CXXXVII, 
French So!J!.ali. p. 1310, 1903. 

172 Ouaramalka, H. Arsanda:ux. H. Arsandaux, Basalt. 
French Somali. C. R., CXXXVII, 

p. 1310, 1903. 

173' I rna, H. Arsandaux. H. Arsandaux, ·Labradorite 
French Somali. C. R:, CXXXVII, (ba~lt). 

p. 1310, 1903. 

174 French Somali. Pisani. Gennes and Bonard, ;Basalt. Not in W. T. 
I ·C. R., CXXXI, 

p. 197, 1900. 

175 Kichuchu; A. Roccati. A. Roccati in Puca Abruz., Ba8alt. Alkalies by 
Ruwenzori, Ruwenzori, difference. 
Uganda. p. 229, 1909. 
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No. Si02 Al20 3 F~20a .FeO MgO CaO N~O K20' H20+ ii20- Ti02 P205 MnO Inclusive. Sum. Sp._gr·. 

------ ----------------. 
176 49.02 14.75 3.28 8.61 8.52 9.61 3.06 1.56 0.22 2.25 0.60 0.20 101.68 

D2. V 

177 46.67 14.91 6; 5_7 7.81 7.25 9.24 3.07 1. 45 1.50 3.19 ·o.47 0.07 102.20 

D2. V 
-

178 45.32 14.35 4.51 8. 19 9.25 11. 31. 3.32 2.06 0.51 1. 54 0.91 0 .. 05 101.32 .. 
C2.1V 

179 47.00 16.60 11.00 n. d. 9.80 11.38 3.00 0.46 1. 89 101. 13 

B4. V 

180 50.53 18.36 11.76 n. d . . 4.40 9.33 2.07 3.23 1.35 

I 
101.03 

B4. V 

181 50.4 22.2 9.9 3.6 1.5 8.4 0.9 1. 8. ·o.9 0.9 100.5 

C3. V 

182 53.96 24.38 4.65 . 2. 87 2.63 5.16 1. 92 1. 41 2.63 99.61 

C3. V 

183 . 44.10 25.59 8.28 2.88 4.85 8.96 2.12 2.80 1. 16 100.64 

C3. V 

184 43.10 25.62 7.19 1. 68 4.00 9.98 2.90 5.90 n. d. 100.37 

C3. V 

185 55.58 23.22 4.13 2.09 3.05 7.31 2.07 1.12 1. 50 trace 100.07 2.82 

C3. V 

186 48.56 20.09 2.87 4.03 8.33 9.92 3.90 0.83 1.20 99. 73 2.94 

C3. V 

187 47.52 21.45 6.43 2.13 4.84 7.76 5.04 1.58 3.56 0.88 100.69 2.82 

C3. V 

188 44.26 20.87 7.23 2.09 5.39 12.55 1. 90 0.39 5.00 trace 99.68 2.82 

C3. V 

189 57.06 20.00 3.03 3.01 3.27 7.18 2.95 3.06 0.77 0.13 100.46 

B3. IV· 

190 53.81 ·19. 69 8.16 n. d. 3.13 7.73 3.64 2.19 2.13 0.24 100.72 

B4. V 

191 47.65 19.32 3.93 4.92 3.90 6.15 3.58· 4.61 5.15 0. 7.5 1.23 101.19 
.. 

ca. v 

192 49.81 14.39 7.84 2.56 1.68 14. 70 4;52 1. 98 1.27 98.75 2. 771 

D3. V 

193 48.30 25.35 1. 25 5.·43 2.70 11.50 2.44 0.73 1. 32 trace 0.23 99.25 2.580 

D3. V 

194 47.60 32.02 1. 55 3.30 2.70 10.00 2.05 1. 09 1. 13 10.44 101. 88 2.819 

D3. V ! 

195 51.86 18.56 0.38 10.69 3.72 5.77 3.30 2.10 0.56 0. 24: 0.70 1. 44 0.18 99.50 

C2. IV 
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No. Locality. Analyst. Reference. Rock name. Remarks. 

176 Tritriw, Not stated. Duparc, Wunder, and Sabot, Basalt. 
Antsirabe, Mem. Soc. Ph. Gen., XXXVI 
Madagascar. (3), p. 298, 1910. 

177 Vohitra, Not sta~ed. Duparc, Wunder, and Sabo_t, Basalt. 
Antsirabe, Mem. Soc. Ph. Gen., XXXVI 
Madagascar. (3), p. 298, 1910. 

178 Vinonkarena, Not stat~d. Duparc, Wunder, and Sabo~ Basalt. 
Antsirabe, Mem. Soc. Ph. Gen.,··xxxvi 
Madagascar. (3), p. _298, 191~; 

179 IGmberley, Not stated. L. de Launay, Basalt. In W. T., p. 453. 
Griqualand. c. R., cxxv, 

p. 336, 1897. 

18.0 Buhemin, E. Drasche. E. Drasche, Basalt. In W. T., p. 45_5. 
Elburz Mountains, Vh. ·a. R.-A. Wien., XVIII, 
Persia. p. 196, 1884. 

181 Poonah, . F. S. Warth. H. Warth, Dolerite. 
Western Ghats, Bombay, G. Mag. (V), II, 
India. . . p. 21, 1905. 

! 182 Sasa River, . Not stated. B. Polanow, Basalt. 
Witim Plateau, Lake Ba.ikal, . Ref., N.J., 1902, I,· 
Siberia .. p. 231. 

183 Dshilinda River, Not stated. B. Polanow, Olivine basalt. 
Witim Plateau, Lake Baikal, Ref., N.J., 1902, I, 
Siberia. p. 231. 

184 Tunldnsk, Not stated. B. Polanow · Basalt. 
Lake Baikal, Ref., N.J., 1902, I, 
Siberia. p. 231. 

185 Ulba River, Not stated. K. E. Bogdanovitch, Basalt. 
khotsk, Fund. Marek., 

Siberia. p. 57. 

186 Nikolaievska, Not stated. K. E. Bogdanovitch, Olivine basalt. 
Amur River, · Fund. Marek., 
Siberia. p. 57. ... 

187 Sebach, Not stated. K. E. ·Bogdanovitch, Olivine basalt. 
Amur River, Fund. Marek., 
Siberia. p. 57. . . 

188 Ulja River, Not stated. K. E. Bogdanovitch, Basalt. 
Okhotsk, Fund. Marek., 
Siberia. p. 57. 

189 Batuaan Creek, P. J. Fox. A. J. Eveland, Basalt. 
·Benguet, Luzon, Phil. J. Sci. (A), II, 
Philippine Islands. p. 226, 1907. 

190 Malaitui; A. J. Cox. A. J. Cox, Dolerite. 
'l'aa Volcano; Phil. J. Sci. (A), III, 
Philippine Islands. p. 404, 1908. 

191 Kau, Hind en. C. Schmidt in.Sarasin, Basalt. 
near Maros Peak, Ins. Celebes, IV, 
Celebes. p. 13, 1901. 

192 Boekit Doea Volcono, 
Sumatra. 

A. Clausnitzer. · R. D. :M. Verbeek, 
Sum. Westk., 

Basalt. Not in W. T. 

. p. 516, 1883. 

193 Atar Volcano, 
Sumatra. 

Reuter. R.·D. M. Verbeek, 
Sum. Westk., 

Basalt. Not in W. T. 

p. 516, 1883. 

194 Koeliet Manies Volcano, Reuter. R. D. M. Verbeek, Basalt. Not in W. T. 
Sumatra. Sum. Westk., 

p. 516, 1883. 

I G. R. Patten. 
•. 

195· Ipswich, A. R. Agric. Basalt. II. C; Richards, 
Purga Parish, Chern. Qld., 

! 
pets. c.om. 

ueensland. 912 Q 1 



1102 CHEMICAL ANALYSES OF IGNEOUS ROOKS. 

BASALT-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

---------------- ------
~ -

196 43.50 14.60 5.40 8.28 6. 16 8.70 7.34 2.95 2.50 0.10 trace Cl 0.37 99.90 2.94 
Cr20a trace 

D3. V 

197 47.21 16.06 11.87 4.43 0. 12 7.34 7.51 2.40 2.55 99.49 2.81 

ca. v 

198 50 .. 05 21.66 3.23 4.93 3.51 1Q.14 3.08' 1.59 0.75 0.95 0.06. 99.95 

C2. IV 

199 45.80 17.91 6.14 8.69 3 .. 92 8:10 4.71 1.77 2.10 0.35 CI 0.11 99.60 

C3. V 

200 44.00 14.07. 5.16 10.87 11.18 10.28 1.74 1. 98. 1.40 0.47 Cl 0.11 101. 26. 

B3.IV 

201 45.28 19.01 8.52 5.01 5.14 7.55 2.66 2.51 2.99 98.67 

D3. V 

202 44.91 17.59 8.07 9.08 6.41 7.88 3.37 1. 58 1.54 (0.87) 101.30 

B3 .. IV (101. 32) 

203 45.02 17.78 6.61 8.72 6.29 8.76 3. 82. 1. 16 1.57 (0. 87) 100.60 2.957 

B3. IV 

204 42. 19 18.00 7.73 8.67 7.06 9.27 3. 15 1.05 1.35 0.87 99.34 

B3.IV 

205 46.67 22. 3_6 1.44 7.70 2.90 10.27 1.87 1. 50 3.73 1.19 0. 3~~ C02 0.05 100.00 

C3. V 

206 47.44 16.51 15.33 3.19 8.80 6.02 1.60 0.30 0 .. 61 0.37 C02 0.11 100.48 
SOa 0.06. 

C4~ V 
CuO 0,08 

207 40.11 12.40 14.64 trace 11.65 12.24 2.72 0.96 0.57 0. !~5 C02 4.15 99.97 
SOa 0.17 

C4. V· 
CuO 0.11 

208 37.82 13 .. 16 14.11 0.14 11.75 13.39 1.66 1.49 0. 82 0.24 C02 5.56 100.41 
SOa 0.15 
Fe82 0.05 

C4. V CuO 0.07 

209 34.81 33.18 23.03 2.34 0.39 trace trace trace 4.89 0.39 0.28 80s 0.31 99.99 
CuO 0.37 

D4. V 

210 4.54 41.35 40.87 2. 52 0.37 trace trace trace 8.99 0.63 0.08 SOa 0.55 100.16 
CuO 0.26 

D4. V 
.. 

211 50.00 22.80 14.15 4.05 1.93 3.17 1.99 0.33 0;42 trace 0.97 99.81 2. 77 

D4. V 

212 48.65 16.47 8.90 7.70 3.20 7.60 5;00 0.28 0:36 trace 0.99 99.15. 2.85 

D4. V 
___, 

213 48.60 25.4/:? 17.55 1. 20 0.98 2. 20 I 1.30 1.87 trace trace I "tr'"'e 99.23 2.80 

D4. V 
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No. Locality. Analyst. Reference. Rock name. Remarks. 

196 Bondi, Not stated. ·J. M. Curran, Basalt. Cf. No. 54, . 
New South Wales. Pr. R. Soc. N. S. W., III.6.3.4. 

XXVIII, p. 225, 1894. In W. '1'., P: 353. 

197 One Tree Point, 0. E. vVhite. White and Macleod, Fayalite basalt. Not in W. T. 
Sandy Bay, Pr. R. Soc. Tas., 
Tasmania. p. 78, 19~0. 

198 Mangorei Creek, · J. S. Maclaurin. E. D. Clarke, Basalt? 
New Plymouth, Taranaki, N. Z. G. S. B. 14, 
New Zealand. · p. 23, 19.12. ' 

199 S ij)al Hill, C. A. Cotton. C. A. Cotton, Basalt. '' MgO low " in 
unedin, Tr. N .. Z. Inst., XLI, ref. 

New Zealand. p. 122, 1909. 

200 Sij_)1al IIHI, C. A. Cotton. C. A. Cotton, Basalt. 
unedin, Tr. N. Z. Inst., XLI, 

New Zealand. p. 123, 1909. 

201. Dunedin, P. Marshall. P. Marshall, Basalt. 
New Zealand. Q. J. G. S·., LXII, . 

p. 412, 1906. 

202 Clarendon, A. R. Andrew. A. R. Andrew, Basalt. 
·Otago, Tr. N. Z. Inst., XXXVIII, 
New Zealand. . p. 461, 1906 . 

203 Clarendon, / A. R. Andrew. A. R. Andrew, Basalt. 
Otago, . Tr. N. Z. Inst., XXXVIII, 
New Zealand. p. 461, 1906. 

204 Clarendon, A. R. Andrew. A. R. Andrew, Basalt. 
I 

Otago, .. Tr. N. Z. Inst., XXXVIII, 
New Zealand. p. 461, 1906. 

205 Waiwate North, J. S. Maclaurin. Bell and Clarke, Dolerite. 
Whangaroa,. N. Z. G. S. B. 8, 
New Zealand. p. 71, 1909. 

206 Salt Lake, A. B. Lyons. A. B. Lyons, Basalt tuff. Ignited before 
Oahu, A. J. S., II, analysis. 
Hawaiian Islands. p. 427, 1896 H 20+=5.04. 

'• H20 :- =9.08. 
In W. T., p. 455. 

207 Diamond Head,. A. B. Lyons. A. B. Lyons, Basalt tuff. Ignited befor·e 
Oahu, A: J. S., II, analysis. 
Hawaiian Islands. p. 427, 1896. R 20+=6.48. 

H 20-=5.46. 
In W. 'l'., p. 455. 

208 Punch Bowl, A. B. Lyons. A. B. Lyons, B~salt tuff. Ignited before 
Oahu, A. J. S., II, analysis. 
Hawaiian Islands. . p. 427, 1896. H 20+=8.24 . 

H 20-=9.98. 
In W. 'l'., p. 455. 

209 Honolulu,. A. B. Lyons. A. B. Lyons, Basalt. Ignited before 
Oahu, A.. J. S., II, analysis. 
Hawaiian Islands. .. p. 427, 1896 . H 20+ =11.63. 

H 20-=6.43. 
In w.·T., p. 455. 

1210 Kaneohe, A. B. Lyons~ A. B. Lyons, Altered basalt. Ignited before 
Oahu, A. J. S., II, analysis. 

· Ha.waiian Islands. p, 4271 1896. H20+=20.48. 
H 20-=3.55. 
In W."T., p. 457. 

211 Kilauea1 0. Silvestri. 0. Silvestri, Basaltoid. In W. T., p. 455. 
Hawru.i, B. C. G. It., XIX, 
Hawaiian Islands. ,p. 171, 1888. 

212 Kilauea, 0. Silvestri. 0. Silvestri, B~salt. Not in W. T. 
Hawaii, B. C. G. It., XIX, 
Hawaiian Island. . p. 193, 1888. 

213 Kilauea, .-0. Silvestri. 0. Silvestri, Basaltoid. In W. T., p. 455. 
Hawaii, · B. C. G. It., XIX, 
Hawaiian Islands. . 169 1888. p 
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BASALT -Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O ~0 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

------------------------ ------
214 48.04 14.62 9. 18 11.68 2. 17 7.66 4.00 1.28 0.00 trace 0.45 1. 91 100. 99' 2.78 

B3. IV 

215 1:7.61 16.09 7.00 10.60 . 3.10 8. 15 2.98 1.15 0. 70 o. 39 trace 1. 72 99.49 2.93 

B3. IV 
I 

216 45.30 14.90 10.87 8.20 3.78 6.58 5.23 1. 77 1. 20 trace 0.25 0.91 98.99 2.79 

C3. V 

217 '51.77 15.66 8.46 6.54 4.95 9.56 2. 17 0.96 n. d. 0.82 100.89 

B3.IV 

218 50.76 ·14. 75 2.89 9.85 6.54 11.05 2. 70 0.88 n. d. 0.26 0.41 100.09 

B3.IV 

219 24.62 23.89 37.85 2.08 0.99 trace 1. 41- trace 8. 12 0.24 0.25 SO a 0. 40 100.12 
CuO 0.27 

C4. V 

220 67.0 9.7 8.6 n. d. 6:7 4.3 3.2 . 0.3 n.·d. ~ 99.8 

D4. V 

221 55.49 16.00 5.'65 6.83 n. d. 7.96 4.40 0.69 SOa 0.60 97.62 

D4. V 

222 49.01 16. 13 7.29 10. 10 n. d. 10.66 4.20 0.65 SO a 0. 24 98.28 

D4. V 

223 50.56 10.30 4.95 7.59 9.27 9.35 2.81 1. 24 1.70 0.80 O.H 98.71 

C2.1V 

224 46.84 17.78 1. 64 10. 79 9.24 11.87 2.02 0.28 n. d. 0.34 100.80 

B3. IV 

225 46.76 17.71 1. 73 -10.92 10.3.7 11.56 1. 83 0.17 n. d. 0.44 101.49 

D3. V 

226· 44.73 16.28 i4.57 n. d. 2.23 1.88 4.50 4.02 9.56 2.89 100.64 

C4. V 

227 53.31 9.01 17.34 2.00 0.73 9.06 3.42 . 3. 35 0.14 1.44 99.80 2.686 

C3. V 

-
228 46.78 21.22 4.63 6. 17 4.30 12.07 1.40 0.64 0.94 0.50 '1. 20 0.31 trace C02 trace 100.21 2.90 

Cl trace 
s none 

C2.1V Cr20a 0.05 
BaO none 
SrO none 

___ ___, 

229 54.1 18.2 11.2 n. d. 0.5 3.8 ( 4. 9) . 7.2 100.0 2.5 

D4. V 

230 53.40 15.94 9.14 . 3. 59 3.37 8.57 2.18 1.19 1. 51 2.60 101.49 

I (100. 39) 
C3. V 



INFERIOR ANALYSES. 1105 

BASALT-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

214 Kilauea, 0. Silvestri. 0: Silvestri, Basalt. MnO high. 
Hawaii, .. B. C. G. It., XIX, In W. T., p. 325. 
Hawaiian Islands. p. 175, 1888. 

215 Kilauea1 •. 0. Silvestri. 0. Silves'tri, Basaltoid. MnO high. 
liawan, B. C. G. It., XIX, In W. T., p. 325. 
llawaiian Islands. p. 183, 1888. 

216 Kilauea1 
0. Silvestri. 0. Silvestri, Basaltoid. · In W. T., p. 455. 

I!awmi, B. C. G. It., XIX, 
llawaiiau Islands. p. 180, 1888. 

217 Kilauea, A. II. Phillips. A~ II. Phillirs,. , Basalt. Stalagmite. 
liawaii, A. J. S., XLVII, In ~v. T., p. 455. 
llawaiian Islands. p. 473, 1894. 

218 Kilauea, A. H. Phillips. ' A~ H. Phillips, Basalt. Pele's hair. 
llawaii, A. J. S., XLVII, In W. 'l'., p. 337 .. 
Hawaiian Islands. p. 473, 1894. 

219 llilo, A. B. Lyons. A. B. Lyons, Altered basalt. Ignited before 
Hawaii, A. J. S., II, analysis. 
llawn.iian Islands. p. 427, 1896. H 20+=12.70. 

H 20-=8.49. 
In W. T., p. 457. 

220 Kilauea
1 

· W. Maxwell. W. Maxwell, . Basalt. Decom\osed. · 
llawrui, Lavas and Soils of Hawaii, Not in IV. '1'. 
llawaiian Islands. p. ~9, 1898. . , 

221 Kil!tuea1• W. Maxwell. W. Maxwell. Basalt. "Acted on by 
I:awau, Lavas and Soils of Hawaii, so2·'' 
Hawaiian Islands. p. 13, 1898. Of. next 

number. 
Not in W. T. 

222 Kilauea1 
W. Maxwell. W. Maxwell, Basalt scoria. Not in W. T. 

Hawrui, Lavas and Soils of Hawaii, 
Hawl;liian Islands. . . p. 13, 1898. 

2~3 Lat. 12° 81 S., A. F. Renard.· Murray and Renard, Basalt pumice. Not in W. T. 
LOl,lg. 145° 101 E., Chall. Re)), Dredged block. 
South Pacific Ocean. Deep Sea ep., 

' p. 297, 1891. 

224 Lat. 42° 431 S., A. F. Renard. Murrah and Renard, Volcanic glru:;s. Not in W. T. 
Long. 82° 11' W., Cha 1. Rep., Dredged block. 
South Pacific Ocean. Deep Sea Dep., 

P·. 307, 1891. · ,I 

225 Lat. 13° 281 S., : A. F. Renard. Murray and Renard, Basalt glass: In W. T., p. 457. 
Long. 149° 301 W., Chall. Re)), Dredged block. 
South Pacific Ocean. . Deep Sea· ep., 

p. _307, 1891. 

226 J"at. 13° 281 S., A. F. 'Renard. Murray and Renard, Palagonite. In W. T., p. 457. 
Long. 149° 301 W., Chall. Rep., Dredged block. 
South Pacific Ocean. Deep Sea Dep., 

p. 307, 1891. 

227 Port Resolution, A. Liversidge. A. Liversidge, · Lava Alll03 and 
'!'anna Island, J.:R. Soc. N. S. W., XX, (basalt?). non oxides? 
New Tie brides. p. 237, 1887. In W~ T., p. 271. ,. 

228 Mau Island, D. Mawson. D. Mawson, Basalt. Of. No. 194, 
New Hebrides. Pr: Linn. Soc. N. S. W., III.5.4.4. 

XXX, p. 470, 1905. 

•' .. 
229 Campbell Island. R. Speight. R. Speight, Tachylyte. 

Tr. N. Z. Inst.~ XXXVII, 
p. 554, 1905. 

230 Mount Honey, P. :Marsnall .. P. Ma.'rshall, ( Basalt. 
Campbell Island. Subant. Islds., II, 

p. 69G, 1903. 
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BASALT__:.Co~tinued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 P20s MnO Inclusive. Sum~ I Sp.gr. 
--------------------

231 47.14 19.35 5.61 10.82 3.98 5.42 2.38 1. 60 0.96 0.84 0.68 0. 14 0.18 C02 0.26 99.36 2.96 

C2. IV 

232 48.3 15.4 1.7 10.3 9.6 9.3 3.7 1.4 n. d. 1.9 101.6 

D3. V· 
... ~ .. ~· 

233 45.13 18. 13 2.94 n. d. 7.33 11.23 2.14 0.98 2.18 100.06 

A4.IV 
I 

NEPHELITE SYENITE. 

1 60.92 21.34 n. d. 3.44" 0.16 1. 34 6.02 6.33 0.60 100. 15 

B 4. v 

2 55.11 16.76 2.18 5.72 3.20 -6.66 3.98 3.25 1.66 0. 7'8 0.49 0.28 100.07 

c 2. IV 

3 48.60 13.60 2.30 4:97 8. 79 10.00 1-.42 5.62 0.61 0.79 0.19 C02 1.23 98. 66 
SOa 0.54 

2. IV 
Cl trace 
F none .c 

4 50.36 19.3-4 6. 94 n. d. n·. d. 3.43 7.64 7.17 3.51 0.41 98.80 

D 4. v 

5 55.83 16.58 1.69 3. 62· 1. 49 4.34 8.78 7.35 . 0. 42 1.00.10 

c 3. v 
-

6 60.42 19.23 0.63 3.19 0."67 1.73 6.99 6.88 1.74 trace 101.48 

c 3. v 

7 58:61 21.12 2.62 1.14 0.79 0:62 7.85 5.93 1.01 1.10 trace trace 100.79 

c 3. v -
8 60.29 21.39 3.07 n: d. trace 0.46 12.30 trace 0.67 98. 18 

D 4. v 

9 59.20 20.60 2.31 2.07 0.87 0.93 7.01 6.75 1.50 0.07 Cl none 101.31 

c 3. v 

1 0 42.60 17.20 4.55 7.60 4.28 9.22 3.43 2.'91 5.25 3.50 l. 31 101. 55 

c 2. IV 

1 1 52.24 26.95 n. d. 2. 14 0.29 4.00 6:04 6.73 . 2. 77 I 101. 16 

D 4. v r 

1 2 37.44 33.97 n. d. 1. 17. n. d. 4.53 12.94 4. 78 n. d. 0.49 trace (C02 3. i7) 98.62 

D 4. v 

1 3 55.68 23. 81 4.84 n. d. 0.65 1.69 9,23 5. 16 0.39 Graphite 0. 58 101. 98 2.593 

D 4. v 

1 4 55.41 19.84 9.50 n. d. n. d. 3.86 -5. 97_ 5.29 n. d. 99.87 
-. 

c 4. v 
J 

1 5 52.03 22.34 1. 13 1.63 0.67 2.09 8.44 5. 16 1. 79 0.99 0.41 C02 1.32 98.00 
-

D 3. v 
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. . BASALT~Qontimied. 

- .. -- ., ' .. I 

--it~~~ks. .l)·.! 

No. Loca.lity. ···Analyst. Reference." Rock name. 
·-

231 Adams Island, A. M. Wright. ··Speight and Finlayson, Basalt. 
Auckland Isln.nds. Subant. Islds., II, 

p. 733, 1909 .. 

232 Wieneke Island, Pisarii. E. Gour9on, Basalt. 
Graham Land, C. R., CXLIII, -Antarctica. p. 179, 1906. 

233 Ca~o Adaro, J. A. Schofield. David, Smeeth, and Schofield, Basalt. In W-; T., p. 457. 
outh Victoria Land, J. R. Soc. N. S. W., XXIX, 

Antarctica. p. 47.7, 1895. 

-
NEPHELITE SYENITE. 

l Port Cold well, E. S. Moore. H. L. Kerr, Nephelite syenite. 
Ontm·io. Rep. Bur. Min. Ont., XIX 

(1), p. 209, 1910. . 

2 Port Coldwell, F. A. Genth. ,H. L. Kerr, Nephellte syenite. Quartz in 
Ontario. Rep. Bur. Min. Ont., XIX llOI'pl. 

(1), p. 209, 1910. 

3 Crown Hill, M. Dittrich. A.·Osann, Shonkinite. "Good in spite 
near Ottawa, Can. G. S. A. R., XII, of low sum." · 
Ontario. p. 45, 1902. 

4 Beemorville, 1~. W. ~ve. J. F. Ke)r., Nephelite syenite. Complete in 
Sussex County, Tr. N. . Ac. Sc., XI, separate. 
New Jersey. p. 65, 1892. In W. 'l'., p. 401. 

5 Cons tan cia, St. Dizier and 0. A. Derby, N ephelite syenite. Published? 
J acu p:iranga, Dafert. pers. com. 
Sao' aulo, 
Brazil. 

(; l\foita, M. Dittrich. K.raatz-l'<:o~chlau and N ephelite syenite. In W.·T., p. 207. 
Foia Hackman, 
POI't~gal. T. M. P.l\f., XVI, 

p. 225, 1896. 

7 -Heum, 0. N. Heiden- W. C. Btogger, Foyaite: Na.,O low. 
Lougondal, reich. Eg. Kg., III, Cf.~ref., p.181. 
Norway. p. 176, 1899 .. In W. T., p. 211. 

8 Kaltschik River, Nikolajew. P~ Jeremejeff, · N ephelite syen i.te. In W. T., p. 213. 
Marinpol, Ref. N.J., 1900, I, 
Russia. p. 395. 

0 Nosy Komba, A. Pisani. A. Lacroix, Microditroite. 
Madagascar. Mat. Min. Mad., I, 

p". 53, 1902. 

to Andevenanaomby, Pisani. A. Lacroix, Covite. Spots in 
Bezavona, · Mat. Min·. Mad., II, · syenite. 
Madagascar. p. 210, 1903. Cf. ·No. 4.8, 

. !.5.2.4. 

11 Zerafshan, Not stated. 
Turkestan. 

J. Preobrajensky, 
An. Inst. Pet. Grt., XV, 

N ephelite syenite. 

p. 308, 1911. 

12 Zerafshan, Not stated. J. Preobrajensky, N ephelite syenite. 
Tmkestan. - An. Inst. Pet. G:-t., XV, 

p. 328, 1911. 

13 Sivamalai, T. L. Walker. 
.. 

·T. TI. Rolland, N ephelite syenite . 
Coimbatore, Mem. G. S. Incl., XXX: (3), 
Madra!:~, India. p. 181, 1901. 

J..1 Alibert's ~aphite mine, Alexejew. L. Jaczewski,· N epheli te syeni to. Contains 
Botolgo skij-Golez, . ;Ref., N.J., 1901, II, graphite. · 
Siberia.· p. 75. In W. T., p. 4.01. 

15 Lake Ilmen, Bourdakow. A. Karpinsky, Miascite. In W. 'f., p. 401. 
Siberia. Cong. G. Int. VII, Guide V, 

p. 22, 1897. 
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NEPHELITE SYENITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 _K20 H20+ H20- Ti02 Pz05 MnO Inclusive. Sum: Sp.gr. 
----------------------- --

16 54.17 23.25 0.69 2.95 0.48 2.02 6.33 6.19 . 0:17 0. \)8 0.16 C02 1.14 '98.53 

D3. V -

17 48.05 13.94 2. 67 5.98 7.81 7.25 2. 72 6. 56 1.66 1: 10 1. 15 98.89 

C2. IV 

I 
PHONOLITE. 

9. 251 
I 

51.31 21.54 3.68 3.37 0. 18 1. 39 5.49 0.84 1. 20 -trace 0. 41 C02 0.15 98.94 2. 71 
Cl 0.17 

1 

c .2. IV 

45. 18 23.31 G. 11 n. d. 1. 45 4:62 11. 17 5.95 1.14 98.92 

4. v I 
I 

59.25 19.46 n. d. 5. 08 tracu 2.07 7.39 3.96 ' 2.12 0.70 100.03 

2 

D 

3 

B 4. v 

4 58.98 16.03 n. d. 8.27 trace 1.11 8.28 4:90 2.07 0.51 100. 15 

4. v 

58.94 18 . .1~ n. d. 6.31 trace 0.57 7.56 6. 87 1.36 0.09 
,. 

99. 81 5 

4. v 

trace ~-3. 78 58.65 16.45 4."08 n. d. 8.92 4. 16 2. 78 0.29 99. l.l 

B 

6 
.. 

c 4. v 

7 58.58 17. 19 n. d. 7.69 none 0. 88 9.26 4.54 1. 65 0.09 99.78 

B 4. v 

8 58.56 18. 11 n. d. 7. 32 n. d. 1.. 56 8.49 5.28 1.01 0. 12 100.48 

B 4. v 

9 53.38 20.40 n. d. 4.42 trace 1. 56 6. 23 6.26 2. 70 '0. 50 100.45 

B 4. v 

1 0 58.09 21. 29 n. d. 4.06 trace .0. 81 9.35 3.79 2.26 0.20 H9. 85 

B 4. v 

1 57.45 20.38 n. d. 3.63 trace 1. 84 7.41 6.19 2.76 0.36 100.02 

B 4. v 

1 2 56.34 21.06 n. d. 4.·21· 0. 71 3.34 9.27 4.08 0.90 0.07 99.98 

B 4. v 

13 55.60 19.71 n. d. 5.49 0. 86 l. 69 8.60 4.88 2.89 0.34 100.06 

B 4. v 

14 55.94 1.9.22 3.49 J). d. 1. 40 2.62 4.32 6.22 . 2. OG 1.90 C02 . 1.54 
I 98.71 2.567 s trace 

D4. V 

15 61. 3 21.2 n:. d. 3.\) 0.7 0.2 10. 2 . 2. 7 n. d. 
I 100.2 2. ()0 

'. 
D4. V 

16 59.46 24.2R · 1. 06 l. 16 0. 77 3. 10 7. 76 .. 2.58 (1. 67) 0.26 

I 

100.43 2.579 

C3. V 

2. 5951 17 58.55 22.32 2.131 1. 32 1.55 6. 70 6.09 1. 55 (0.73) 0.77 

I 
]00.!)8 

I 
(l3. v f. 
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NEPHELITE SYENITE-Continued .. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

16 Moimt Wichniowaia, Bourdakow. ~ A. Karpinsky, M.iascite. In \V. 'f., p. 401. 
Ural Mountains, Cong. G. Int. VII, Guide V, 
Siberia. p. 22, 1897. 

].7 Maros Peak, Hind en. C. Schmidt in Sarasin, Shonkinite. 
Celebes. Ins. Cel'ebes, IV, 

p. 23, 1901. 

--· 
PHONOLITE. 

l Akuliarusak, C. Detlefsen. N. V. Ussiilg, · Nephelite 
Igaliko liJord, G.Ju~., porphyry. 
Greenlan . p. 275, 1911. 

2. Beemerville, J. F. Kemp. J. F. Ke)r., Nephelite In W. T., p. 307. 
Sussex Comity, Tr. N. . Ac. Sci., XI, porphyry 
New J'ersey. p. 67, 1892. (sussexite). 

3 Annie Greek, Flintermann. J.D. Irv~, Phonolite. In W. '1'., p. 201. 
Black Hills, An. N. . Ac. Sci., XI~, 
South Dakota. p. 272, 1899. 

4 Annie Creek, Flintermann. J. D. Irvi~, . Phonolite. In W. T., p .. 403. 
Black Hills, An. N. . Ac. Sci., XII, 
South Dakota. p. 272, 1899. 

5 Annie Creek, Flintermann. 
Black Hills, 

J. D. irvin/, Phonolite. In W. T., p. 403; 
An. N. . Ac. Sci., XII; 

South Dakota. p~ 272, 1899. 

6 Calamity Gulch, · J.D. Irving. J.D. Irv~, . Phonolite. In W. T., p. 403. 
Black Hllls, An. N. . Ac. Sci., XII, 
South Dakota. p. 272, 1899: 

7 Annie Creek, Flintermann. J.D. Irvin/,, Phonolite. In W. '1'., p. 403. 
Black Hills, An. N. . Ac. Sci., XII, · 
South Dakota. p. 272, 1899. 

8 Annie Creek, Flin termaim. J.D. Irv~, · Phonolite. In vV. T., p. 403. 
Black Hills, An. N. . Ac. SCi., XII, 
South Dakota. p. 272, 1899.' 

9 Annie Creek, Flin term ann. J.D. Irvin/,, Phonolite. In W. 'l'., p. 403. 
Black Hills, An. N. . Ac. Sci., XII, 
South Dakota. p. 272, 1899. 

10 Green Mountain, Flintermann. J.D. In~, . Phonolite. IrrW. '1'., p. 209. 
Black Hills, An. N. . Ac. Sci., XII, 
South Dakota. p. 272, 1899. 

u Whitetail Gulch, Flintermann. J.D. Irvin/,, Phonolite. In W. T., p. 403. 
Black Hills, An. N. . Ac. Sci., XII, 
South Dakota. p. 272, 1899. 

12 S)uaw Creek, Flintermann. J.D.Ir~, . Phonolite. In W. T., p. 403. 
3lack Hills, An. N. . Ac. Sci., XII, 

South Dakota. p. 272, 1899. 

13 Annie Creek, Flintermann. J.D. Irvi~, Phonolite. In W. T., p. 403 .. 
Black Hills, An. N. . Ac. Sci., XII, 
South Dakota. p. 272, 1899. 

14 Homestake Mine, W .. J. Sharwood. W. J. Sharwood, Phonolite. Altered. 
Lead, Ec. G.', VI, 
South Dakota. · p. 731; 1911. 

15 Megal, 
Velay. 

M. Boule.: M. Boule, . 
B. Sv. Ct. G. Fr., IV, No. 28,, 

Phonolite. In W. T., p. 403. 

p. 152, 1892. 

16 Puy Grioux, ·F. Fouque. F. Fouque, . Phonolite. 
Cant.al, B. Soc. M. Fr., XXV, 
Auvet·gne. p. 338,-:J.902.\ 

17 La Terrisse, F. Fouque. F. Fouque, Phonolite. 
Can tal, B. Soc. M. Fr., ;xxv; 
Auvergne. p. 340, 1902. 
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PHONOLITE:_Continued. 

No. Si02 .Al20 3 Fe20 3 FeO MgO CaO NaO . 2 K20 I H20+ 
1
H20- Til02 P,O, I MnO Inclusive. ·Sum. ~.p.gr. 

18 58. 70 22.36 5 .. 08 n. d. 1.27 3.39 5. 13 5.45 _n. d.
0 

trace SOa trace 101'.38 

D4. V 

19 54.97 25.84 6.29 n. d. 1. 13 5.21 4.49 3 .. 52 n. d. trace 101.45 
'.;.."" 

D·t. V 

20 55.90 22.70 4.20 n. d. 0.96 1. 25 9. 20 ' '6. 78 0.87 0.3'l 102.23 

D4. V 

21 53.33 21.33 2.66 1.75 0. 63 I 1. 44 10.34 6.13. 0.88 0.40 l. 15 100.04 

C3. V 

22 53:09 -23 .. 81 3.92 n. d. 1.13 1. 29 10.41 6.31 0,67 0.29 0.42 101.34 

D4. V 

23 51.04 20.47 1.89 2.19 0.97 2.62 11. 62 . 3.52 5.85 0.27 0.27 C02 0.62 -101.35 2.460 
.. 

C2. IV .. 

u 48.83 18. 71 4. 16 1.91 . 1.02 5. 19 10. 63 3.04 5. 52 99.01 

B3. IV 

25 52.24 21.08 4. 41. n. d. 0.60 2.68 4.58 6.43 8 .. 33 SOa trace 100.43 
Cl o.os 

B4. V .. 

26 45. 17 18.27 1. 39 6.64 2.44 2.27 11.35 5.64 1.93 ·2.70 1. 40 99.20 2:63. 

C2. IV. 

27 58.34 23:05 2.07 n. d. trace 0.50 1. 79 12.22 1. 53 .0.35 trace BaO 0.66 100.51 

C4, V 

28 56. 72 21.04 n. d. 4.63 1. 13 4. 13 4.33 6.28 1. 74 . 100.00 

c~. v, 
-

29 56.47 18.66 n. d. 5.83 trace 4.79 7.81 4.87 100.00 

C4. V .. 

. 
30 52.03 20.00 n. d. 5.90 1. 52 4.42 9.30 5.22 1.32 0.22 .99. 93 

04. v .. 

31. : 50.70 20.32 n. d. 4.51 2.09 3.58 5.05. 6.23 5.68 FeS2 1.84 ·100.00 

04. v 

32 50.69 21. 85 . n. d. 4.51 0.25 7. 77- 1.28 2.83 0.82 100.00 

04. v 

33 5:>.66 21.18 n. d. 5.42 2.65 7.721·.5.06 3.77 2.15 0.25 SOa 1.14 100.00 

04. v 

I 
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PHONOLITE-Continued. 

No. Locality. Analyst. Reference. Rock name:· Remarks. 

-- ---
18 Roc Blanc, E. Bonjean. E·. Bonjean, · Phonolite. In W. T., p. 403. 

Mont Dore, c.·R., OXXYIII, 
Auvergne. p. 1097, 1899. 

19 La Malvialle, E. Bonjean. E. Bonjean,· · · Phonolite. ·In W. T., p.403. 
Mont Dore, C. R., CXXVIII, 
Auvergne. p. 1097, 1899. 

~0 Foia, Student of 'Kraatz~Koschlau and Tinguaite Si02 and N~O 
Serra de Monchique, Jannasch. Hackmann, porphyry. doubtful. 
Portugal. . T. M. P. M., XVI, In \V. T., p. 4,03. 

p. 257' 1896. ·' 

21 Foia, Student of Kraatz-Koschlau and · Tinguiate Iri W. T., p. 403. 
. Serra de Monchique, Jannasch. Hackmann, porphy;ry. 
Portugal. T. M.P. M., XVI, 

p. 257' 1896. 

22 Foia, Student of Kraatz-Koschlau and Tingu.iate Al20 3 doubtful. 
Serra de Monchique, Jannasch. Hackmann, porphyry. In W. T., p. 403. 
Portugal. T. M.P. M., XVI, 

p. 257' 1896. 

23 Elfdalen, P. Mann. P. Mann, Phonolite. InW. T., p.-303. 
Dalarne, N.J., 1884, II, 
Sweden. { p. 19_3. 

24 Elfdalen, G. T. Prior. G. T. Prior, Cancrinite ''N~O'low?'' 
Daln:rne, Min. Mag., XIII, tinguaite. 
Sweden. p. 87, 1901. 

25 Schorenberg, K. Busz. K. Busz, Phonolite tuff. In W. T., p. 403. 
· Eifel, Vh. Nh. Ver. Bonn, 

R4einland.' XLVIII, p. 254, 1891. 

26. Michelsbeig, G. Latterman.· W. Freudenberg, Nephelite 
Katzenbuckel, Mt. Bad. ·a. L.-A., V porphyry. 
Odenwald. (1), p. 304, 1907. 

27 Degqnmatt, A. Cathrcin. A. Knop, Phonolite. N~O and K20 
Kai•serstuhl, D. Kaiserst., interchanged 
Baeten. p. 209, 1892. In W. T., p. 213. 

? 

28 Kirchberg-, A. Knop. A. Knop, ·Phonolite. Calculated to 
Kniserstuhl, D. Kaiserst., 100. 
Baden. p. 221, 1892. 3.36 H 20 and 

4.56 CaC03 
deducted. 

I11 W. T., p. 405. 

29 Endhalde, A. Knop. A. Knop, Analcite Ca.lculated to 
Kaiserstuhl, D. Kaiserst., . phonolite. 100. 
Baden. P: 235, 1892. 6.82 CaC03 

deducted. 
In W. T., p. 405 

30 Eichwalde, A. Knop. A. Knop, Hauyne Ignited before 
Kaiserstu.hl, D. Kaiserst, phonolite. analysis. 
Baden. p. 225, 1892. SOan. d. 

' 
In W. T., p. 405 

31 Schelingen, ~ 

A. Knop. A. Knop, Phonolite. Calculated to 
Kaiserstuhl, D. Kaiserst., 100. 
Baden. p. 239, 1892 .. 4.16 H 20 and 

6.27 CaC03 
deducted. 

In W. T., p. 405 

32 0 bersc ha ffhausen, A. Knop. A. Knop, Natrolite Calculated to 
Kaiserstuhl, D. Kaiserst., phonoJite. 100. 
Baden. p. 232, 1892. 6. 74 H 20 ~nd 

2.00 0aC03 
deducted. 

In w;. T., p. 405 

33 Horberig, A. Knop. A. Knop, Hauyue Calculated to· 
Kaiserstuhl, ·D. Kaiserst., phonolite. 100 .. 
Baden. p. 218, 1892. 6.35 H 20 and 

3.07 CaC03 
deducted. 

InW.T. ,p .405 
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PHONOLITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- 'Ii02 P205 MnO Inclusive. Sum. Sp.gr. 

------------.- --------
34 49.69 21.05 n. d. 5.05 1. 45 8.90 4.22 1. 33 5.23 C02 1. 35 98.68 

80s 0.41 
Cl none 

D4. V 

35 57.69 20.44 2.32 1. 47 0.70 3.18 7.51 4.74 1. 70 0.(\6 trace C02 0.42· 101.79 2.624 
X 0.34 
SOa o. 27 

D2. V Cl 0.35 
Li20 trace 

36 55.32 20.25 4.05 n. d. 0.98 4.21 6.32 4. 10 3.34 0. 7t) 99.32 

c4. v 

37 54.98 18.26 6.88 2.42 l. 96 5.82 3.84 2. 19 l. 99 0. 761 99. 10 

B3. IV 
~ 

38 54.63 18.02 9.04 . 0. 92 l. 87 4.20 3.42 2.27 3.10. o. 1s I . 98.25 

D3. V 

39 54.65 22.75 3.40 2.18 2. 19 2.04 6.61 5.25 0.76 l. 09 100.92 2.575 

(j3, v 

40 50.08 21.68 3.88 4.00 2.85 7.78 4.21 3.96 0.55 1. 24 100.23 2. 607· . 

C3. V \ 

41 58.64 17.61 2.35 n. d. 0.35 l. 27 11.48 7.36 2.95 101.01 

D4. V 

42 58.02 21.98 3.33 0.85 0.56 3.20 6.46 4.48 (2. 25) 0.06 trace . 98.94 

D3. V 

43 57.59 21.38 . l. 69 . 0.84 0.40 3.25 5.04 5 .. 76 4.45 0.70 .101.10 

C3. V 

44 56.80 20.41 none. 3.62 0.29 1. 75 9.42 5. 72 l.46 none 0.22 C02 0.26 100.41 

B3 .. 1V 

45 52.85 15. 50 11. 70 n. d. 4.58 7.56 n. d. 7.54 n. d. 102.73 

D4. V 

46 55.38 18.46 4.72 6.28 1.19 3.93 7.55 2.94 0.36 o. 42 I o.19 Cl trace 101. 42 . 
C3. IV 

47 62. 72 16.27 6.83 n. d. n. d. l. 06 8.47 4. 99 n. d. 100.34 

C4. V 

4 8 56.17 19.25 4.77 2.72 0.21 1.26 6.08 4. 66 4.09 0. 21 99.42 . 
B 3. IV 

4 9 56.12 21.32 . 2. 59 3.29 0.56 2.30 5. 79 4. 81 1.54 Cl o.a4 98.66 

D 3. v 

50 54.52 15.84 6.42 4.53 ·o. 98 4.20 4.38 4.23 3.64 98. 74 

D4. V 

51 51.15 29.38 0.34 4.59 13. 80 0.95 n.·d. 100.21 

D 4. v 

2 58. 23 20.90 3.21 . l. 75 0.39 3.24 6. 16 5.88 l. 60. trace 101. 36 

I 3. :v 
5 

·c 

-
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PHONOLITE-Continued. 

No. Locality. Analyst. Rock name. Remarks. 

-----l---------------------------l-~-------------1·----------~--------------ll----------------l-------------

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

4(i 

47 

48 

49 

50 

51. 

52 

Horberig, 
Kaiserstuhl, 
Baden. 

Linsberg, 
Rhougebirge. 

Kalvarienberg, 
Poppenhausen, 
H.honge~irge. 

Dammerfeld, 
Rhonge birge. 

Dammerfeld, 
H.hongebirge. 

Schaclmu, 
Hhongebirge. 

Schackau, 
H.houg:e birge. 

Schonfeld, 
near Kamnitz, 
Bohemia. 

Kahlenberg, 
l\fittelgebirge, 
Bohemia. 

Kihitschken, 
Mittelgeuirge, 
Bohemia. · 

Flur H.atschin, 
Bohemia. 

Le Braidi, 
·Monte Vulture, 
Apulia., 
Italy. 

Azeo, 
DiW3a, 
Entrea. 

Turritable Waterfall, 
Victoria. 

Acheron Point, 
Dunedin, . 

. Otago, 
New Zealand. 

Mount Zion, 
Mount Cargill, 
Dunedin, 
New Zealand. 

See House, 
Dunedin, 
New Zealand. 

Purakanui Cliffs, 
near Duued.in, 
New Zealand. 

Greenland Harbor, 
· Kerguelen Island. 

A. Knop. 

E. Moller. 

Durrfeld. 

0. Dreher. 

0. Dreher. 

H. Gachot. 

ii. Oachot. 

A. Pelikan. 

J. Hanamann. 

0. F. Eichlei.ter. 

F. Hanusch. 

Musaio. 

F.. Mamisse. 

R. J. Lewis .. 

P. Marshall. 

J. A. Bartrum:. 

P. Marshall. 

Allen and 
Fitzgerald 
(students). 

C. Klement. 

A. Knop, 
D. Kaiserst.', 
p. 224, 1892. 

E. Moller, 
N.J., 1888, I, 
p. 97. 

H. Bucking, . 
· Sb. Pr. Ak. W., 1910, 

p. 514. 

0. Dreher, 
In. Diss. Sti·assb., 
p. 8, 1911. 

0. Dreher, . 
In. Diss. Strassb., 
p. 8, 1911. 

H. Gach.ot, 
Jb. Pr. G. L.-A., XXXIV 
(2), p. 15, 1913. 

H. Gachot, 
.Tb. Pr. G. L.-A., XXXIV 
(2), p. 15, 1913. 

A. Pelikan, 
T. M. P.l\f., XXV, 
p. 117, 1906. 

J. Hanamann, 
Arch. Landdf. Bohm., VII 

I> .• (3), p. 55, 1890. 

G. Irgang, · 
T. l\L P .. M., XXVIII, 

. p. 62, 1909. 

. J. E. Hibsch, 
'1'. l\f. P.M., XXIX, 
p. 432, 1910. 

Cited by W. Deecke, 
N.J. B. B., VII, 
p. 602, 1891. 

E. Manasse, 
Stud. Pet. Erit., 
p. 101, 1909; 

J. \V. Gregory, 
Pr. R. Soc. Viet., XIV, 
p. 201, 1902. 

P. 1\fa.rshall, 
Q. J. G. S., XLII, 
p. 395, 1906. 

J. A. Bartrum, 
Tr. N. Z. Inst., XLIV, 
p. 173, 1912. 

P. Marshall, 
Q .• T. G. S., LXII, 
p. ·402, 1906. 

G. H. F. Ulrich, 
Tr. Aust. A. A. S., III, 
p. ~36, 1891. 

A. Rena.rd, 
Pet. Oc. Islds., 
.p. 136, 1889. 

Hauyne 
phonoli:te. 

Phonolite. 

Phonolite. 

Phonolite. 

Phonolite. 

Trachyphonolite .. 

Trachyphonolite. 

Analcite 
phonolite~ 

Phonolite: 

Phonolite. 

Sodalite 
tinguaite. 

Phonolite. 

Tinguaite. 

Trachyphonoli te. 

Tinguai te. 

Phonolite. 

Phonolite. 

Tinguaite. 

P.honolite. 

In W. T., p. 405. 

In W. T., p. 403. 

9.84 per cent 
quartz in 
norm. 

Weathered from 
preceding. 

Alkalies 
uncertain. 

Of. ref. 

Not in w: T. 

In W. T.~ p. 405. 

In W. '1'., p. ~05. 

In W. T., p·. 405. 
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LEUCITE PHONOLITE. 

No. Si02 Al20 3 Fe20 3 FeO MgO Cab N~O K20 H20+ H20- Ti02 P20s MnO I Inclusive. Sum. Sp.gr. 
--------------------

1 55 .. 22 23.34 2.16 ll; d. 0.-36 2.25 3.14 5. 72 8.76 - SOa trace 101.09 
Cl 0.14 

C4. V 

2 55.18 23.03 2.85 n. d. 0.25 1.06 5. 98 8.43 2.62 SOa 0.44 100.16 
Cl 0.32 

C4. V 

3 53.25 24.20 3.37 n. d. trace 1. 03 5. 73 5.48 6.64 Cl trace 99.70 

C4. V 

4 50.95 21.43 3.50 n. d. trace 4. 87 6.81 6.66 10.20 Cl trace 100.46 

C4. V 

5 52.33 21.42 n. d. 8.14 1. 97 7.88 4.97 2 .. 57 0.72 100.00 

D4. V 

6 59.69 16.22 1. 93 8. 17 2.72 4.80 1. 03 3.09 1. 54 trace 0.44 SOa 0.64 100.27 
Cl trace 

D4.-V 

7 55.26 16.36 5. 26 2.90 1. 14 3.90 4.08 8. 82 1.20 0.36 99.28 

03. v 

I -
ESSE~ITE, ETC. 

1 ·44.31 17.20 .4.64 3.73 6.57 10.40 4.45 3.-64 • 3. 30 0.77 0.10 99. 11 

B3. IV 

2 43.18 15.24 7.61 2.67 5.81 10.63 ·5. 68 4.07 3.57 SOa 0.94 99.40 2.93 
Cl none 

B3.IV 

3 50; 55 20.48 2.66 4.02 4.24 7.30 8.37 2.27 0.44 Cl trace 100.33 

B3. IV 

4 49.61 19.18 2.12 5.01 "4.94 10.05 5.62 1.04 3.55 0. '27 SOa · trace 101.39 2.782 

C3. V 

5 47.66 14.33 4 .. 22 8.19 6.74 10. 15 2. 87 3.06 . 0. 42 3. 291 0. 48 101.41 

C2. IV 

6 47.0 22.0 3.6 4. 7 4.1 6. 1 4.0 2.1 6.4 0.6 100.6 

C3. V 

7 49.67 17.99 13.06 n. d. 3.06 6.63 6.21 2.62 0.86 100.10 

B4. V 
-

I· 
8 46.53 14.31 3.61 8.15 ·6.56 12. 13 4. 95 1:58 0.20 2.99 0.22 101.23 2.96 

C3. IV . 
9 45.66 11.64 3.57 10. 61· 11.08 9. 11 2.60 0.44 n. d. 2.75 0 .. 26 97.72 

D2. V 

10. 42.08 20.03 7.61 n. d. 3.52 10.62 (4.50) '4. 54 1.59 C02 5.51 100.00 

D4. V 

11 39.64 16.98 6.61 9'. 31 6.65 10:58 5.95 3.09 1.32 100.13 

B3. IV 
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LEUCITE PHONOLITE. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

1 Bell, K. Busz. K. Busz, Leucitophyre. In W. '1'., p. 405. 
Laacher See, Vh. Nh. Ver. Bonn, XLVIII, 
Rheinland. p. 265, 1891. 

2 Rieden, K. Busz. · K. Btisz, Leu cite In W.'T., p. 207. 
:Laacher See, Vh. Nh. Ver. Bonn, XLVIII, :Phonolite. 
Rheinland. p. 246, 1391. 

~~ Rieden, K. Busz. K. Busz,. Leu cite In W. T., p. 405. 
Laacher See, Vh. Nh. Ver. Bonn, XLVIII, phonolite. 
Rheinland. P: 246, 1~91. . 

·I Hied en, K. Busz. K. Dusz, Leucitophyre. In W. T., p. 405. 
L~acher See, Vh. Nh. Ver. Bonn, XLVIII, 
H.heinland. p. 244, 1R91. 

5 Oberrothweil, A. Knop. A. Knop,. Leu cite Calculated to 
](aiserstuhl, D. Kaiserst., phonolite. 100. 
Baden. p. 229, 1892. 7.00 H 20 and 

4.30 CaC03 
deducted. 

In W. T., p. 405. 

(i Proceno, L. Ricciardi. C. Klein, Leucite · In '\V. T., p. 405. 
. Lake Holsena, N.J. B. B.,. VI, phonolite .. Cf. No. 30, 
Italy. · p. 26, 1889. !.5.2.3. 

7 :Madonna di J.,auro, A. Rohrig. H. S. Washington, Leu cite In W. T., p. 251. 
Vetrn.lla, J. G., IV, trachyte. 

· near Viterbo, p. 819, 1896. 
Italy. 

-----
ESSEXiTE, ETC. 

Gordons Butte. E. A. Schneider. j_ E. '\Volff, Thera lite. In W. '1'., p. 349. 
Crar.y Mountains, U. S. G. S. B. 150, 
Montana. p. 201, 1898 .. 

l 

:Marti nsd a 1 e, J. E. Wolff. .T. E. Wolff, Theralite. In'\~. T., p. 353. 
Crar.y :Mountains, N. Transcont. Surv., Sep., 
Montana. p. 10, 1885. 

2 

Cuyamas, V. Lenher. H. W. Fairbanks,· Teschenite. In W. T., p. 305. 
San Luis Obispo County, . B. Dep. G. Un. Cal., I, 
California. p. 293, 1895. 

3 

:Point Sal, H. W. Fairbanks. H. W: Fairbanks. Tesc,henite. In W. T., p. 303. 
California. B. Dep. G. Un·. Cal., II, 

p. 30, 1896. 

Barra do Guarahu, Florence. 0. A. Derby, ERsexite. Published? 
J'acupiranga, pers. com. 
Sao aulo, 

5· 

Brazil. 

Puy St. Sandoux, Arsandaux. P. Glangeaud, Tescnenite. 
. Limagne, B. Sv. Ct. G. Fr., 

Puy e Dome, XIX, No. 123, 

(i 

Auvergne. p. 86, 1909. 

Monc:hique, Student of Kraatz-Koschlau and. Essexite. In W. T., p. 411. 
Portugal. Jannasch. Hackman, 

7 

·T. M.P. !vi., XVI, 
p. 239, 1896. 

s· Kunjok Valley, 
Kola, 

F. E.ichleiter. F. Eichleiter, 
Vh. G. R.-A. Wien, XXVII, 

Theralite. In W. T., p. 349,. 

Finland. p. 217, 1893. 

Penikkavaa.ra, A. Zilliacus. . V. Hackman, Essexite. In W. T., p. 411. 
Kuuosamo, B. C. G. Fin., XI, 
Finland. p. 29, HIOO. 

9 

Sohla, C. E. M. Rohrbach. C. E. M. Rohrbach, Teschenite. Alkalies by 
S.ilesia. T .. l\f.. P.M., VII, difference. 

]0 

p. 49: 188G. Not fresh. 
In W. T·., p. 457. 

Praya., F. Kertscher. F. Eigol, Teschenite. In W. T., p. 353. 
Cape Verde Islands. T. M. P. 1\L, XI, 

11 

p. 98, 189~. 
-- --~-~-· ---
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TRACHYDOLERI'l'R. 

I 

~p.gr. No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H20+ H20- ~l'i02 P20s MnO Inclusive. Sum. 

----------------------
1 54.12 18.77 8.20 2.14 1. 17 ·3. 98 5.63 4.03 2.45 100.49 2.63 

B3. IV 

2 53.57 19.14 8.51 3.05 1.01 4. 13 4. 76 3.98 2:88 trace 101.00 ?.71 

B3.IV 

3 42.14 13.13 3.49 7.97 4. 74 12.13 4.78 2.89 0.98 2.S6 3.41 C02 0.62 99.92 2.922 
SOa none 

B3. IV 
Cl 0.27 . 

4 53.27 16.49 5.11 2.30 3.39 8.78 3.66 5.24 LS1 0.83 0.08 0.41 trace Cl 0.05 101.42 

C3, V 

5 54.24 18.08 2.18 3.53 0.88 5:01 7.29 5.01 1. 79 Cl 0.63 98.64 

D3. v· : 

6 50.43 18.00 3.78 5.65 2.91 5. 761 5.76 4 .. 79 1.37 Cl 0~38 98.83 
: 

C3. V 
I 

7 49.02 19.50 4.37 6.60 2.14 6. 78 7. 35. 1. 70 1.18 98.64 
I 

D3. V 

8 55.78 18. 12 8.60 n. d. 1. 91 5.78 5.50 2.62 1. 28 99.59 

C4. V 

9 53.30 2L 10 8.90 n. d. 2.44 
0 

5.45 4.81 1.97 2. 25 100.22 

C4, V 

10 53.15 20.76 9. 551 n. d. 2.42 5.60 4.50 2.21' 1.71 99.90 

04. v 

MONCHIQUI'l'E, ETC. 

• 
1 45.58 15.87 4.65 6.37 8.32 9.91 3.42 1.61 3.14 trace 98.87' 

C3, V 

• 2 45:13. 18.06. 11.88 0.32 1. 12 10. 1'7 3.57 6.06 3.04 0.39 99.74 

D4. V 

3 40.37 17.86 14.45 0.38 1.63 17.61 1. 29 0.83 4.47 99.39 

D4. V 

4 41..37 16.25 16.'93 n. d. 4.57 12.35 4.18 3.98 0.45 100.08 

C4. V 

5 40.47 11.96 17.44 n. d. 3. 10 16.80 1. 90 4.21 3.60 99.38 3. 102 

D4. V 

6 31.80 18.78 i5. 20 h. d. 3.32 14.60 1.10 ~.07 8. 10 0.95 98.92 

D4. V 

7 38.07 17.92 14.08 n. d. '8:87 11.70 0.96 2.23 5. 50 1 99.33 

D4. V 

8 46.98 17.07 1.85 7.02 8.29 12. 15 2.54 0.53 4.86 0.09 101.38 3.20 

C4. V 

43.48 15. 13 6.40 4.14 5. 14 10.31 4.23 2. 83. 3.17 0.50 2.52 0.29 C02 o. 27 99.92 
SOa 1. 51 

9 

C2. IV 
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TRACHYDOLERITE. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

1 Lowenburg, . I-I. ~Hiller. H. Miiller, Trachydolerit~. 
Siebengebirge, N.J. B. B., XXIII, 
Rheinland. p. 432, 1907. 

-
2 Lowen burg, I-I. Muller. H. Muller, Trachydolerite .. 

Siebengebirge, N.J. B. B., XXIII, 
Hheinland. p. 432, 1907. 

3 Biliner Skale, F. I-Ianusch. J. E. Hibsch, Trachydolerite. MnO high. 
near Lukow, '1'. M. P.M., XXIV, 
Bohemia. p. 281, 1905. 

4 Santa Teresa Volcano,· F. S. Starrabba. F. S. Starrabba, Trachydolerite. 
Phlegrean Fields, At. Ac. Sc. Nap. (2), XIV, 

·Italy. No. 7, p. 12, HllO. 

5 Butlers Peaks, J. A. Bartrum. J. A. Bartrum, Trachydolerite. 
Mount Cargill, Dunedin, Tr. N. Z. Inst., XLIV7 

New Zealand. p. 169, 1912. 
0 

6 Mount Cargill, J. A. Bartrum. J. A. Bartrum, Trachydolerite. 
Dunedin, Tr. N. Z. Inst., XLIV, 
New Zealand. . p. 167., 1912. . 

7 Pine Hill, J. A. Bartrum. J. A. Bartrum; Trachydolerite. 
Mount Qargill, Dunedin, 'l'r. N. Z. Inst., XLIV, 
New Zealand. p. 167, 1912 .. 

8 Amaua, Hobein. M. Weber, Trachydolerite. 
Tutuila, Abh. Bay. Ak. w., XXIV; 
Samoa. p. 297, 1909. 

0 Aun11u Island, 
Samoa. 

Hobein. M. Weber, 
. Abh. Bay. Ak. W., XXIV, 

Trachydolerite. 

p. 302, 1!)09. 

10 Afono, Hobein. ~-Weber, Trachydolerite. 
Tutuila, Abh. Bay. Ak. W., XXIV, 
Samoa. p. 300, 1!)0!.). 

MONCHIQUITE, ETC: 

1 Shelburne Point, H. T. Vulte. J. F. Kemp in Monchiq ui te. New analysis 
Burlington, Weed and Pirsson, of next 
Vermont. U. S. G. S. B. 139, number. 

p. 116, 1896. In W. T., p. 45~. 

2 Shelburne Point, W. H. Morrison. Kemp and Marsters, Monchiquite. In W. T., p. 459. 
Burlington, U.S. G. S. B. 107, 
Vermont. p. 34, 1893. 

3 Burlington, W. H. Morrison. Kemp and Marsters, .Monchiquite. In W. T., p. 459 .. 
Vermont. U. S. G. S. B. 107, 

p. 34, 1893. 

4 Beemerville, F. W. Love. J. F. Kemp, Ouachitite. In W. T., p. 459. 
Sussex County, Tr. N.y. Ac. Sc., XI, 
New Jersey. p. 69, 1892. 

5 Hutans Hill, J. F. Kemp. J. F. Kemp, Ouachitite. In W. T., p..459. 
near· Beemerville, A . .J. S., XXXVIII, 

. Sussex County, New Je1·sey. p. 133, 1889. 

6 Beemerville, J. F. Kemp. J. F. Kemp, Ouachitite. In W. T., p. '459. 
Sussex Coup.ty, A. J. S., XXXVIII, 
New Jersey. p. 133, 1889. 

7 Tatumville, J. F. Kemp. J. F. Kemp in J. F. Williams, Ouachitite. In W. T., p. 459. 
Saline County, Ig. R. Ark., 
Arkansas. p. 399, 189L 

8 A~el Island, F. L. Ransome. F. L. Ransome, :Vourchite. In W. T., p. 459. 
alifornia. B. Dep. G. Un. Cal., I, 

p. ?31, 1884. 

9 Offen thai, F. Herberger. G. Klemm, l\·[onchiquite. Cf. No. 25, 
Odenwald. Nb. Ver .. Erdk. (4), III.6.3.4. 

XXVIII, p. 37, 1907. 
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MONCHIQUITE, _ETC.-Continued._ 

--

No. Si02 Al20 3. Fe20 3 FeO MgO CaO Na20 K20 H 20+ H20- Ti02 P20& MnO Inclusive. Sum: Sp.gr. 

---------------------- ---

10 41.00 10.05 4.60 7.20 9.23 15.85 2.32 3.20 4.01 3.37 0.39 101. 2~ 

C2. IV 

11 47.19 17.25 }.00 11.40 0.63 10.84 2.81 3.21 1.10 0. '.!9 0.12 trace (Ce, Di)20s · 
1. 79 

101. 18 
NiO 1. 35 

D3. V 

NEPHELITE TEPHRITE, ETC. 

I 
1 -44.43 17.89 4.00 4.94 2.40 12.60 2.55 3.02 6. 25 1.4.0 trace 99.48 

C3. IV 

2 38.35 9. 18 20.33 n. d. 13. 78. 11. 76 2. 77 2.02 1. 20 99.38 3.22 

D 4. v . 
3 47.3 20.5 3.2 5. 1 4. 6 6.5 3.9 1.8 7.0 0.5 . 100.4 

C3. V 

4 44.0· 16.9 . 8.6 8. 7 5.9 9 . .'9 4.0 1.0 1.9 100.9 

c 3. v 

5 42.9 21. 1 3. 7 8.3 5.2. 11.6 4. 2 0. 7 3.1 100.8 

c 3. v 

6 48.05 18.65 2. 90 4.-70 ·2. 28 7.50 6. 19 5.16 n. d. 2.60 0.28 98.31 2.665 

D 3. v 

7 42.20 10.32 n. d. 11.85 14. 82 12. 96 3.44 0.64 2.92 100.00 

c 4. v 
.. 

8 47.57 17.52 0.80 10.77 9.53 1. 69 1. 10 2.66 ·99. 86 2.88 

c 3. v 

9 44.20 17.03 5.30 5. 70 7. 20. 9. 10 5.90 2.95 3. 83 101. 21 
.· 

D 3. v 

1 0 43. 18 12. 66 3.66 8.69 13. 74 12.51 3. 19 . 1. 22 1.42 0.88 101.15 2.99 

c 3. v 

1 1 42.68 17.90 2.45 7.22 8.48 9.78 5.91 3.63 . 3. 02 101.07 2.81 

D 3. v -
1 2 42.93 20. 13 7.30 n. d. 2.30 10.95 . 8. 99 2.50 0.79 1.50 0.100 97:99 

D 4. v 

3 42.02 13.86 5.81 5.84 10.39 11.43 3.61 0.86' 2.41 1. 88 0.11 0.31 C02 0.56 101. 28 3:028 
X 1.99 1 
Cl 0.20 

c 2. IV 

1 4 52.18 19. 88 4.77 1.99 1. 91 6.66 3.65 3 .. 45 2.75 1. 76' 99.00 

c 3. v 

1 5 51.65 18.42 7.95 1:97 1.80 7.'92 3.59 2.58 2.44 1.52 99.84 

c 3. v 

1 6 51.25 22. 10 4. 51. 1.39 1.74 7.07 4.32 2.79 2.45 1. 51? 99. 17 
-

c 3. v 
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MONCHIQUITE, ETC.-Continued. 

·No. Locality. Analyst. 
I 

Reference. Rock name. I Remarks . 
... 

10 Leeuwfontein, P.isani. H. A. Brouwer, Amphibole "H20, 8ossib'y 
Pretoria, Transv. N ephsy., monchiq ui te. allC 2." 

Transvaal. p. 94, 1910. 

11 Girnan, Not stated. J, W. Evans, Monchiquite. Published? 
Madras, pers. com .. 
India. 

NEPHELITE TEPHRITE, ETC. 

1 Cape Fletcher, N. Sahlbom. 0. Nordenskjold, Nephelite "CaO and MgO 
Canning Peninsula, Med. Gronl., XXVII, tephrite. uncertain, in-
East Greenland. · p. 207, 1908. ' terchanged ?'' 

2 Pilot Knob, J. F. Kemp. J. F. Kemp, Nephelite basalt. In W. T., p. 457. 
near Austin, Am. G., VI, 
'fexas. p. 293, 1890. 

3 Puy: St. Sandoux, H. Arsandaux. P. Glangeaud, Tephrite. 
Lim~ue, B. Sv. Ct. G. Fr., XIX, 
Puy e Dome, No. 123, p. 86, 19J9. 
Auvergne. 

4 Puy St. 'sandoux, H . .A.rsandaux. P. Glangeaud, Olivine tephrite. 
Limagne, B. Sv. Ct. G. Fr., XIX, 
Puy de Dome, No. 123, p. 86, 1909. 
Auvergne. 

5 Puy St. Sandoux, H . .A.rsandaux. P. Glangeaud, Olivine 
]~im:lO'llC, B. Sv. Ct. G. Fr., XIX, nephelinite. 

· Puy de Dome, No. 123, p. 86, 1909. 
Auvergne. 

6 Picota, G. Pajkull. Kraatz-Koschlau and Hackman,· Nephelite In W. T., p. 457. 
Serra Monchique, T. M. P. M., XVI, tephrita. 
Portugal. ~- 275, 1896. 

7 Li.itzelberg, A. Knop. A. Knop, Basanite. Calculated to 
Kaiserstuhl, D. Kaiserst., 100. 
Baden. p. 274, 1892. 3.00 H20 

deducted. 
In W. T., p. 457. 

8 lteiffenberg, · H. Wolff. H. Wolff, Nephelite basanite. In W. T., p. 335. 
near Schorbach, Sb. Ph. Ges. Erl., XXII, 
Hesse.· p. 134,' 1890. 

9 Steinerberg, Keirn. H. Wolff,·. Nephelite basanite. In W. T., p. 459. 
near Schorbach, Sb. Ph. Ges. Erl., XXII, 
Hesse. . p. 134, 1890. 

10 Ibra Kup~e, H. Wolff. H. Wolff, N ephelite basalt. 3 decimals. 
Oberau a, Sb .. Ph. Ges. Erl., XXII, In W. T,, p. 351. 
Hesse. p. 138, 1890. 

11 Kronberg, H. Wolff. H. Wolff, Nephelite basanite: 3 decimals. 
near Schorbach, Sb. :(>h. Ges. Erl., XXII, In W. T., p. 353. 
Hesse. p. 136, 1890. 

12' RossbelS, E. Becker. E. Becker, Nephelinite. 
near armstadt, Ref., N.J., I, 
Hesse. p. 370, 1906. 

13 Hunrodsberg, · 0. Fromm. 0. Fromm,· N ephelite basalt. In W. T., p. 345. 
near Cassel, Z. D. G. G., XLIII, 
Hesso-N assau. p. 75; 1891. 

14 Hozzelberg, Diirrfeld. H. Bi.icking, Nephelite tephrite. 
Rhongebirge. Sb. Pr. Ak. W., 

p. 501, 1910. 

15 Steinhauk, 
near Obermiinst, 

Diirrfeld. H. BUcking, 
Sb. Pr. Ak. W., 

Nephelite tephritc. 

Rhongebirge. p. 5Q1, 1910. 

16 Steinhauk, Diin-feld. H. BUcking, Nephelite tephrite. 
near 0 berm iinst, Sb. Pr. Ak. W., 
Rhongebirge. p. 501, 1910. 
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No. 

1 7 

C4. V 

1 8 

C4. V 

1 9 

C3. V 

2 0 

C3. V 

1 2 

D 3. v 

2 2 

C3. V 

2 3 

C3. V 

2 4 

D 2. v 

2 5 

D 3. v 

2 6 

B3. IV 

2 7 

C3. V 

2 8 

C2. IV 

29 

C3. V 

3 0 

Ot V 

1 .3 

D 4. v 

3 2' 

B4. V 

3 3 

C2. IV 

34 

D2. V 

3 5 

C2. IV 

3 6 

C3. V 

3 7 

C3. V 

Si02 

--

50.33 

50. 24 

48.78 

45.67 

45.46. 

45.25 

44.37 

44.10 

42.68 

41.18 

40.73 

"39. 08 

39.03 

42.71 

52.65 

52.55 

45.56 

45.28 

40. 58. 

38.39 

54.71 

I 

1 
Al20 3 Fe20 3 FeO 

-- ---

22.57 4.63 n. d. 

20.25 8:11 . 0. 74 

19.39 6.29 3.41 

17.84 9.54 4.04 

22.20 6.95 4.19 

17.691 7.76 4.62 

17.49 7.48 3 •. 39 

12.80 5.43 5.73 

15.02 7.95· 6.09 

17.94 9:81 1.16 

20.70 4.26 8.f.~ 

22. 13 ·3. 40 5. 72 

21.57 8.98 6.82 

17.05 o:92 7.66 

28.80 1. 45 n. d. 

14.63 10.'70 ·n. d. 

14.43. 7 .. 71 6.07 

12.95 9.83 4.73 

1.3.01. 4.72 6.09 

17.38 6.49 6.83 

. 20.29 5.44 4.60 

I I 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

NEPHELITE TEPHTITE, ETC.-Continue~d. 

" Mnoi MgO ·cao Na20 K20 H20+ H 20- Ti02 P20 5 Inclusive. Sum. Sp.gr. 

---------- ----
3.25 9.74 3.90 1. 73 1.97 2.08 100.40 

2.74 7.94 4.84 1.70 . 2. 32 1. (13 100.51 

4.05· 8.72 4.09 1.53 1. 75 1. 919 100.00 

3.85 9.78 3.88 1.44 1.97 1:57 99.58 

3.07 9.57 3.38 1.49 0.76 1.50 98.57 

3.68 9.88 2.87 2.27 2.36 2.78 99.16 

5.21 10.98 2. 56 0.62 3.28 3.7.5 99. 13 

10.66 10.57 2.84 1.24 3.90 2. 4.G 0. 55' 0.18 C02 
X 

0.36 
0.71 

101. 79 2.956 
SOa 0.09 
Cl 0.17 . 

4.99 9. 77 4.97 1.42 3.61 2.48 0.21 C02 0.46 
X 2.20 

101.95 2.925 
CI trace 

" 
11.18 12.38 3.15 0.93 2.03 0.50 100.26 3.064 

5.32 10. 78 7.28 0.60 2.00 0.4{i 0.49 trace C02 
CI 

trace 
trace 

]01. 00 3.141 
NiO trace 

5.44 12. 56 6. 85 . l. 77 1. 28 0. 81:; 0. 50 trace CI 
s 

trace 
trace 

99.58 2. 910 
Cr20a trace 

4.52 1.2.58 3. 82" 2.63 0.55 100.50 3.145 

5.49 12.31 10.48 2.81 0.60 0.60 0. 9.6 101.59 3.095 

0.16 12.60 3.80 0.38 0.80 .100. 62 

1.71 6.37 3.83 3.48 6.72 0.63 SO a trace 100.62 
Cl trace 

0.87 9.23 5.57 2.45 2.79 0.49 1. 73 i.02 l. 47 C02 o. 25 99.64 2.759 
SOa trace 

3.82 10. in 3.34 . 2. 03 1.. 88 0.69 1. 60 0. 70 0.91 ·C02 0.16 98.83 2.785 
80s trace 

5.25 13.57 2.95 2.17 4.87 1.66 3.07 1. 58 0.·62 C02 0.10 1.00.33 2.856 
SOa none 
CI 0.09 

7.12 13.14 4. 79 2.33 1. 01 0. 19 l. 74 1.41 C02 o. 21 101.03 3.05 
SOa none 

2.03 2.10 6.42 l. 58 2.00 trace 99.87 

I : 
; 
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NEPHELITE TEPHRITE, .ETC._:...Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

17 Dodgessteiu, Diirrfeld. H. B iidring, Nephelite tep;hrite. 
Rhongebirge. Sb. 1.-'r. 'Ak. W., 

p. 501, 1910. 

18 Kirsch berg, .. Diirrfeld: H. BP,cking, N ephelite tephrite. 
near Rasdorf, Sb.Pr. Ak. W., 
Rhongebirge. p. 501, 1910. 

19 Bildstein, Diinfeld. H. Bi.icking, Nephelite tephrite. 
near Poppenhausen, Sb. Pr. Ak. W., 
Rhongebuge. p. 500, 1910. 

20 Such en berg, Diirrfeld. H. BUcking, N ephelite tephrite. 
Rhongebirge. Sb. Pr. Ak. W., 

p. 500, 1910. 

21 R tickers berg, 
near Eiterfeld, 

Di,irrfeld. H. Bi.icking, 
Sb. Pr. Ak. W., 

N ephellte tephrite. 

Hhonge birge. p. 500, 1910. 

22 Hoherod, Di.irrfel<;l. 
near Hofbieber, 

·H. B licking, 
Sb. Pr. Ak. W., 

Nephelite tephrite. 

Rhonge birge. p. 500, 1910. 

23 Tannenfels, Diirrfeld. H. Bi.icking, . · N ephelite tephrite. 
Hhongebirge. Sb. Pr. Ak. W., 

p. 500, 1910. 

24 Linsbm·g, · E. Moller. E. Moller, N ephelite basanite. In W. T., p. 459. 
Rhongebirge. N.J., I, 

p. 105, 1888. 

25 Linsberg, E. Moller. E. Moller, Nephelite basanite. In W. T., p. 459. 
Rhongebirge. N.J., I, 

p. 102, 1888. 

26 Krenz be~ E. v. Seyfried. E. v: Seyfried, Basanite. In W. T., p. ?47. 
Rhonge irge. Jb. Pt. G. L.-A., XVII, 

p. 20, 1897. 

27 Volkersbet·g, H. Lenk. H. Lenk, N ephelite basalt. In W. T., p. 351. 
n0ru· Bru.ckenau, Vh. Ph. Ges. Wurz., XXI, · 
H.hongebirge. p. (76), 1887. 

28 Leu bach, II. Lenk. H. Lenk, Nephelinite. In W. T., p. 305. 
Ithongebirge. Vh. Ph. Ges. Wurz., XXI, 

p. 54, 1887. 

29 K~·eu~be~: E. v. Seyfried. E. v. Seyfried, N eph~ite basalt. In W. T., p. 305. 
· Rhonge rrge. Jb. Pr. G. L.-A.,·xvrr, 

·p. 17, 1897. 

30 Babenik, 0. Beyer. 0. Beyer, N ephelite basalt. Na20 high. 
Grossdehsa, T. M. P. M., X, Cf. ref. 
Saxony. p. 14, 1889. In W. T., p. 459. 

31 Kreutzber~, C. v. John. C. v. John, N ephelite basanite. 
ncar Sch uckenau, Jb:G. R.-A: Wien, LII, 
Bohemia. p. 146, 1903. 

32 Liebwerda, F. Ullik. J. E. Hibsch, · Tephrite tuff. H 20 includes 
Bohemia. T. M.P. M., XV, C02. 

p. 237' 1896. In W. T., p. 459. 

33 Schichonber~, F. HantiBch. J. E. Hibsch, N ephelite tephdte. Lower flow. 
neru· Tetsc 1en, T. M.P. M., XIV, In W. T., p. 343. 
Bohemia. p. 104, 1894. 

34 Schichenberg, F. H·anusch. J. E. Hibsch, N ephelite-leucite In.W. T., p. 459. 
near 'l'etschen, T. M. P.M., XIV, tephrite. 
Bohemia~ p. 105, 1894. 

35 Schanz berg, 
Bohemia. 

F. Hanusch. J. E. Hibsch, 
T. M.P. M., XXIII, 

. N ephelinite. Not fresh. 

p. 342, 1904. 

36 St. ·Georgsberg, J. Hoffmann. J.'Hoffmann, N ephelite basalt. In W. T., p. 459. 
Handn.itz, Ref. N.J., II, 
Bohemia. p. 59, 1898. 

37 Lumhwa, M'. Goldschlag·. M. Goldschlag, N ephelite tephrite. 
Uganda. N.J. Cb., 

p. 592, 1912. 
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LEUCI'fE TEPHRITE, ETO. 

No. Si02 · Al203 Fe20a FeO MgO CaO N~O ~0 IH~~O+ H20- Ti02 P205 MnO Inclusive. Sum. Sp.gr. 

----------------------
1 52.06 23.13 8.52 1.75 2.24 3.30 5.37 3. 10 1.17 0.16 0.20 trace 101.00 

D3. V 

2 43.49 15.43 8.52 n. d. 3:63 8.36 (12.77) 4.49 co~ 3 .. 31 100.00 

D4. V 

3 50.43 25.04 3.48 n. d. 4.51 7.49 5. 17 1.08 2.61 99.71 

D4. V 

4 51.83 18.62 8.02 n. d. n. d. 6.78 3.62 4.71 5.86 0. 12 99.56 

H4. V 

5 50.98 18.94 5.82 1. 83 0.32 6.88 3.22 4.67 4.01 1.28 0.21 CI trace 98.11 2.548 s trace 

D2. V .. 
6 44.73. 14.75 6.59 4.59 7.97 9.41 3.26 0.84 5.90 2.88 100.92 

C3. V 

7 42.30 14. 77 8.89 ·3. 64 7.52 9.97 3.20 1.l3 2. 85, 1.50 3.07' 98. 84. 

D 3. v 

8 41.13 18.18 4.71 7.64 10.59 13.20 2.00 1. 59 1. 74 100.78 

B 3. IV 

9 52.34 .19. 90 6.57 0.55 2.26 6.35 5.66 2.68 3.65 0.41 0. 14 0.09 80s 0.02 100.62 2.623 

B 3. IV 

0 46.84 13.98 8.99 5.46 0.80 10.41 3.59 2.59 2.69 0.47' 1.88 0.59 1.79 co~ 0.30 100.38 2.794 
SO a trace 1 

c 2. IV 

1 1 56.32 17.07 3.11 6.03 2.05 6.53 2.24 4.03 2.04 0.93 -0.13 100.48 2.492 

D 3. v 

1 2 56.07 16.31 1.64 8.39 3.04 5.94 ]. 22 5.27 1.17 0.92 0.14 100.09 2.552 

D 3. v 

1 3 55.08 17.52 2.11 6.17 2.41 6. 19 1.37 4.32 4.03 1. 02 0. 10 100.32 2.492 

D 3. v 

1 4 55.11 16.07 3.04 8..46 3.10 6.46 1.58 5.07 0.89 0.75 100.53 2.546 

D 3. v 

1 5 52.71 14.41 2.22 8.03 5. 11 11.06 1.34 2.55 1. 01 1.47 0.12 100.03 2.816 

D 3. v 

.6 52.35 15.08 trace 8.38 5.41 11.12 1. 28 4.12 1.84 0.85 trace 100.43 2.735 

D 4. v 

1 7 52.16 15.03 s. 17 S.42 4.69 10.07 2.38 2.47 0.72 ' 1.15 0.24 100.50 2.749 

! 
3. v I - I ; 

D 
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LEUCITE TEP.HRITE, ETC. 

No . Locality. I Analyst. . Reference. Rock name. Remarks. 

.. --··--·-
1 . Cerro de las VirgQnee, Jiigor. K. v. Chrustdoff, Leucitoph_yre . In W~ T., p. 461. 

Lower Oa.lifocnia, . T. M.P. M., VI, 
Mex.ioo. p. 168, 1885. 

2 Santa Cruz, Not stated. E. Russak, Leucite tephrite. Alkalies by 
lUo de J·aneiro, N.J., II, difference. 
Brazil. p. 152, 1892. In W. T., p, 461. 

3 Clermain, Not stated. :Michel-Levy and Lacroix, Leucotephrite. In W. T., p. 461. 
near Cluny, Maconnais, B. Sv. Ct. G. Fr., VII, 
France. No. 45, p. 9, 1895. 

4 1\<Iqndhalde, K. Gruss. K. Gruss, Mo:J?.dhaldei te. Not ln·W. T. 
Kaiserstuhl, Mt. Bad. G. L.-A., IV (2), 
Baden~ p. 97, 1901. 

5 Fohrenberg, K. Gruss. K. Gruss, Mondhaldeite. In W. T., p. 271. 
Ka.iserstuhl, Mt. Bad. G. L.-A., IV (2), , 
Baden. p. 97, 1901. . 

G Steinberg, A. Streng. W. Schottler, Leucite basanite. 
near Giessen, Abh. G. L.-A. Darm., IV (3), 
Hesse. p, 456, 1908. 

7 Arnsburg-, A. Streng. W. Schottler, Leucite basanite. 
near Giessen, . Abh. G. L.-A. Darm., IV (3), 
Hesse. p. 456, 1908. 

8 Eckmannsba.in, H. Sommerlad. H. Sommerlad, Leucite bMalt~ In W. T., p. 347. 
Vogelsberg, N.J., II, 
Hesse. p. 223, 1884. 

9 Birkigt, R. Pfohl. J. E. Hibsch, N osean-leucite In W. T., p. 283. 
near Tetschen, T. 1\1. P.M., XIV, tephrite. 
Bohemia. p. 108, 1894. 

10 Falkenberg, F. Hanusch. J. E. Hibsch, N ephelite-leucite In W. T., p. 315. 
· near, 'l'etschen, T. M.P. M., XIV, tephrite. 

Bohemia. P: 107, 1894. 

11 :Montalto, L. Ricciardi. C. Klein, Leucite basanite. Also in 
Lake Bolsena, Sb. Pr. Ak. W., N.J. B. B., 
Italy. p. 11~, 1888. VI, p. 28, 

1889. 
In W. T., p. 461. 

12 Montalto, L. Ricciardi. C. Klein, Leucitc basanite. Also in 
Lake Bolsena, Sb. Pr. Ak. W., N.J. B. B., 
Italy. p. 115, 1888. VI, p. 28, 

1889. 
In W. T., p. 461. 

13 Montalto, L. Ricciardi. C. Klein, Leucite basanite. Also in 
Lake· Bolsena, Sb. Pr. Ak. W;, N.·J. B. B., 
Italy. p. 115, 1888. VI, p. 28, 

]889. 
In W. T., p. 461. 

14 Montalto, I.... Ricciardi. C. Klein, Leucite basanite. Also inN .. T. 
Lake Bolsena, Sb. Pr . .Ak. W., 1888, B. B.,VI, 
Italy. p.115. p. 28, 1889. 

'n W. 1'., p. 461. 

15 Canonica, L. Ricciardi. C. IGein,- Leucitite. Also inN. J. 
near Orvieto, Sb. Pr. Ale W., 1888, B. B., VI, 
Italy. p. 108. p. 20, 1889. 

In W. T., p. 461. 

16 Mezzano, L. Ricciardi. ·a. Klein, Leucite tephrite. Also inN. J. 
Lake Bolsena, Sb. Pr. Ak. W., 1888, B. ,B., VI, 
Italy. p. 106. p. 19, 1889. 

In W. T., p. 315. 

17 Monte Bisenzio, L. Ricciardi. . C. KleinJ Leucite tephrite. Also inN. J. 
Lake Bolsena, Sb. Pr. Ale v'f., 1888, B. B., VI, 
Italy. p.106. p. 19, 1889_. 

In W. T. . 461. ,p 
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LEUCITE TEPHRITE, ETC.-Continued. 

No. SiO, AI,O, Fe,03 FeO MgO CaO I Na.,O · K,O R,O+ H,O- TiO, P,O, !fnO Inclusive. bum. Sp. gr. 

18 

D3. V 

19 

na.·v 

20 

D3. V 

21 

D3. V 

22 

D3. V 

23 

D3. V 

24 

D3. V 

25 

D3. V 

26 

D3. V 

27 

D3. V 

28 

D3. V 

29 

D3. v. 

30 

D3. V 

31 

D3. V 

32 

D3. V 

33 

D3. V 

51. 94 14. 78 2. 94 9~ 13 2. 63 8. 51 2. 08 5. 33 2. 12 

51. 24 15. 26 3. 70 8. 48 4. 04· 7. 63 1. 08 2. 85 5. 2!) 

50.19 16.86 2. 12 
. I 

7. 32 . 3. 66

1

11. 40 I 2. 11 
I 

3. 7811.17 

49. 63 11. 90 2. 64 9. 16 8. 02 12. 78 1. 08 '3. 58 l. 27 
0 

48.30 15.07 1. !)3 
I. 

9.18 7. 48 13.951 0. 94 

I I I , 
i 

1. 73 1. 78 

49.34 J8. 99 3. 11 6. 07 . 3. 51 7. 89 1. 89 G. 03 l. 98 

I 
49. 23 15. 04 1. 39 9. o~· · 8. 02 13. 58 1. 01 1. 5J o. 93 

49.18 16.07 1.17 8.94 5.43 13.26 ].25 2.07 1.62 

48.84 15.45 2. 78· 

47.61 17.'38 2.03 

49. 03 . 1G. 07 '1.76 

9. 62 5. 37 13. 29 

7. 2416· 21 

10.0513.94 

15.61 

12.04 

L2';1 l. 83 0.72 

0.86 1. 81 I 0.64 

1.'73 3.06 1. 38 

48. 75 16.03 l. 83 10. 12 4. 02 11. 72 1. 89 2. 94 ·1. 39 

49. 03 15. 18 2. 07 6. 32 6. 05 1.2. 58 1. 49 4. 07 2. 09 

48. 51 .14. 56 3. 21 8. 19 4. 12 10. 69 2. 15 4. 24 2. 80 

48. 28 16. 51 3. 07 7. 62 4. 03 12. 50 0. 86 1. 8·1 3. 51 

48. 09 13. 60 2. 52 9. 36 6. 75 13. 05 ' l. 41 3. 07 1. 62 

0. 62 0.17 100.25 

0. 58 0.12 100.27 

1. 39 0. 21 100. 21 2. 708 

trace trace Li20 trace 100.06 2. 876 

0. 47 0. 29 100.72 

1. 31 0. 2'6 100. 38 2. 562 

0.17 0. 37 100.37 

0. 41 0. 42 SOa O. 48 100.30 

I o. 22 0. 34 SOa O. 56 100.26 
I 

0. 61 0. 21 100. 21 2. 731 

. 0. 27 0. 44 SOa . 0.57 100.34 

0. 31 0. 42 SOa 0. 62 100.04 

0. 86 0.19 99.93 2. 743 

0. 95 0.16 99.58 2. 726 

l. 7l 0. 1.6 100. 09 2. 769 

0. 41 0.10 99.98 2. 762 



----
No. Locality. 

18 Fosso Pantacciano, 
e Bolsena, JJak 

!tal y. 

19 Tosca nella, 
r Lake Bolsena, · nea 

Ital y. 

20 San M .agno, 
JJak 
!tal 

e Bolsena, 
y. 

21 Monte Jugo, 
r Lake Holsena, nea 

Ita I y. 

22 Monte Jugo, 
nea 
!tal 

r Lake 13olsena, 
y. 

23 Grado li, 
e Bolsena, I.,ak 

!tal y. 

24 Monte 
Lak 
!tal 

finscone, 
e ]3olsena, 
y. 

25 Monte fiasC'one, 
e Bolsena, ]~ak 

!tal y. 

26 ~fonte fiascone, 
e Bolsena, JJak 

!tal y. 

27 Monte fiascone, 
Lak 
!tal 

e Bolsena, 
y. 

· 28 Sassi L anciati, 
e Bolsena, Lak 

!tal y. 

29 Sassi I Janciati, 
e Bolsena, Lnk 

Ital y. 

30 Madon na dell' Olivo, 
Tosc 
near 
!tal 

·an ella 
Lake Bolsena, 

y. 

31 Posso Pantacciano, 
e Bolsena, JJnk 

!tal y. 

32 Santa Trinita, 
ieto, Orv 

!tal y. 

33 Vnlen 
Lak 
!tal 

tano, · · 
e Bolsena, 
y. 

INFERIOR ANALYSES. 1125 

LEUCITE TEPHRITE, ETC.-Continued. 

Analyst. Reference. Rock name. Remarks. 

L. Ricciardi. C. Klein, Leucite basanite. Also inN. J .. 
Sb. Pr. Ak. W., 1888,. B. B., VI, 
p. 111. ~23, 1889. 

In .1'., p. 461. 

L. Ricciardi. C. Klein, 
Sb. Pr. Ak. W., 1888, 

Leucite tephrite. Also inN. J. 
B. B., VI, 

p; 106. p. 19, 1889. 
In W. T., p. 461. 

L. Ricciardi. C. Klein, Leu~ite tephrite. Also inN. J. 
0 Sb. Pr. Ak. W., 1888, B. B., VI, 

p. 108. . p. 20, 1889. 
In·w. T., p. 461. 

L. Ricciardi. L. Ricciardi, '.'Basalt" Of. No.2, 
At. Soc. It. Mil., .XXVIII, (leucitite). III.7.2.2. 
p. 130, 1885. In W. T., p. 315. 

L. Ricciardi. C. IGein, Leucitite. Also inN. J. 
Sb. l'r. Ak. W., 1888, B. B., VI, 
p.l08. p. 20, 1889. 

Of. No.2, 
IJI.7.2.2. 

In W. T., p. 463. 

L. Ricciardi. C. Klein, Leu cite Also inN. J. 
Sb. Pr. Ak. W.', 1888, tephrite tuff. B.·B., VI, 
p. 119. p . .32, 1889. 

In W. T., p. 461'. 

L. Ricciardi. C. Klein, Leucite basanite. Also inN. J. · 
Sb. Pr. ,Ak. W., 1888, B. B., VI, 
p.lll. p. 23, 1889. 

In W. T., p. 461. 

L. Ricciardi. C. Klein, Leucitite. Also in ·N.J. 
Sb. Pr. Ak. W., 1888, B. B., vr, 
p. 108. p. 20, 1889. 

' In W. T., p. 463. 

L. Ricciardi. C. Klein, Leucitite. Also inN. J. 
Sb. Pr.·Ak. W., 1888, B. B., VI, 
p. 108. p. 20, 1889. 

In W. T., p. 463. 

L. Ricciardi. C. Klein, Leucite basanite. Also inN. J. 
Sb. Pr. Ak. W., 1888, B. B., VI, 
p.11~.· p. 23, 1889. 

In JV. T.; p. 463. 

L. Ricciardi. C. IGein, Leucitite. Also inN. J. 
Sb. Pr. Ak. W., 1888, B. B., VI, 
p. 108. p. 20, 1889 .. 

In W .. T., p. 463·. 

L. Ricciardi. C. Klein, Leucitite. Also inN. J. 
Sb. Pr. Ak. W., 1888, B. B., VI, 
p. 108. p. 20, 1889. 

In W. T., p. 463. 

L. Ricciardi. C. Klein, Leucite basanite. Also inN. J. 
Sb'. Pr. Ak. W., 1888, B. B., VI, 
p. 111. . p. 23, 1889. 

In W. T., p. 315. 

L. Ricciardi. C. Klein, · Leucitite. Also inN. J. 
Sb. Pr. Ak. W., 1888, B. B., VI, 
p. 108. p. 20, 1889. 

In W. T., p. 461. 

L. Ricci~di. C. IGein, Leucite tephrite. Also inN. J. 
Sb. Pr. Ak. W., 1888, B. B., VI, 
p.l06. p. 19, 1889. 

~n W. T., p. 463. 

I L. Ricciardi. C. Klein, Leucite basanite. Aiso inN. J. 
Sb. Pr . .Ak. W., 1888, B. B., VI, 
p. Ill. p. 23, 1889. 

In W. 'l'., p. 463. 



CHEMICAL ANALYSES OF IGNEOUS ROOKS. 

LEUCITE TEPHRITE, ETC.~Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~O ~0 H20+ H20- Ti02 P205 MnO Inclusive. Sum. . Sp.~.~ 
-- -------·--~ --------

34 50.24 20.09 2.54 5.65 3.65 7.83 2.97 7.45 0.36 trace 100. 78 

B3.IV 

35. 57.63 20.88 0.18 5.15 0.96 3.82 3.14 6.39 1. 66. 99.81 2.57 
-

ca. v 
.. 

36 56.96 16.60 5.92 3.11 1.45 4.00 3.76 7.81 . 0.35 0.36 100.32 2.63 

B3.IV 0 

37 56.20 20.44 3.91 2.70 1. 32 4.41 6.25 4.4G 0.52 100.21 

ca. v 

I 

38 55.44 19.23 5.07 3.05 2.50 5.96 3.29 5.68 0.75 0.18 trace 100. 15 

ca. v 

3 9 54.97 1G.S8 4.39 3.39 1.23 4.59 7.91 5.30 0.21 99. 87' 2.60 

D3. V. 

40 54.07 19.21 2. 74 1.29 0.73 2.35 4.18 3.59 11.91 0.42 100.49 

ca. v i 
41 52.59 22.21 5.35 1. 77 1.87 5. 51. 3.55 5.66 1.68 I 100.19. 

C3. V 

42 53. 80 15.61 4. 71 4.77 2.22 6.45 4.91 6.71 1.46 100.64 2.64 

B3. IV 

43 53.77 20.93 1. 05 4.58 2.88 8.14 2.57 6.32 0.07 100.31 2.74 

ca. v '. 

44 52.07 12.73 10.28 4.88 2.62 5.78 4.85 6.18 0.41 0.45 100.25 2.68 

C3. V 

45 52.00 17.96 2.38 1.15 1. 19 4. 34 2.30 5.82 11.49 1.42 ·100.05 

D3. V 

46 49.70 21.23 1. 52 .. 1. 95 1.70 4;61 3.59 5.59 10. 15 0. 17 100. 21 

na.V 

47 49.56 17.63 4.87 0.85 1.35 5. 71- 1. 98 3.08- 15.41 trace 100.44 

D3. V 

48 49. 73 19. 20 . 5. 50 2.41 (2.63) 7.96 1~99 9.39 n. d. 100.00 

A4. IV 

49 51.42 is. 57 n. d. 8. 47 0.48 2. 74 10. 38 6.42 0.88 0. 14 trace SOa o. i3 100. 23 2. 49 
1 

D4. V 

50 48.38 19.03 n. d. 10.57 1.13 5.69 4.40 8.65 0.64 0.15 0. 3:3 trace SOa 1.64 100.61 2.67 

D4.·V 

51 47. 50 28.38 3.68 ··n. d. 1. 36 5.03 trace 4.60 6.00 3.40 trace Cr20a trace 99.95 2.35 

D4. V 
•. 

J 



. No. Locality . 

-- -- -· .. ·----
34 Monte Cavallo, 

Orvieto, 
Italy. 

35 Fontana di Fiescoli, 
Vico Volcano, 
'iterbo, 
Italy. 

36 Carbognano, 
V ico Volcano, 
Viterbo, 
Italy. 

-
37 Vetralla, 

Vico Volcano, 
Vi.terbo, 
Italy. 

38 Vetralla, 
V ico Volcano, 
Viterbo, 
Italy. 

39 J\fonte Fogliano, 
Vico Volcano, 

. Viterbo, 
Italy. 

40 Near Canei)ina, 
Vico Volcano, 
Viterbo, Italy. 

41 Fornace Falcioni, 
Vico Volcano, 
Viterbo, Italy. 

42 Vetralla, 
Vico Vokano, 
Viterbo, Italy. 

43 Casale Lomcllini, 
Vi co :Y olcano, 
Vitet•bo, Italy. 

44 San Martino, 
V.ico Volcano, 
Viterbo, Italy. 

45 Vet.ralla, 
Vico Volcano 
Viterbo, Italy. 

46 Ronciglione, 
Vico Volcano, 
Vitcrbo, Italy ... 

47 Civita Castellana, 
Vico Volcano, 
Viterbo, Italy. 

48 . Madonna del Riposo, 
l3racciano, 
Italy. 

49 'Tavolato, 
Alban Hills, 
near Rome, Italy. 

50 Lago di Nemi, 
Alban Hills, 
Italy. 

51 Via Ardeatina, 
Alban Hills, 
Italy. 

INFERIOR ANALYSES_. 

LEUClTE TEPHRITE, ETC.-Continued. 

Analyst. Reference. 

II. S. Wash:ingtoJ.. H. S. Washington, 
J. G., V, 
p. 370, 1897. 

G. Aichino. V. Sabatini, 
. Vulc. Cim., 
p. 506, 1912. 

G. Aichino. V. Sabatini, 
Vulc. Cim., 
p. 506, 1912. 

G. Aichino. V. Sabatini, 
Vulc. Cim., 
p. 506, 1912. 

G. Aichino. v. Sabatini, 
Vulc. Ci~., 
p. 507, 1912. 

G. Aichino. V. Sabatini, 
Vulc. Cim·., 
p. 506, 1912 . 

G. Aichino. V. Sabatini, 
. Yule. Cim., 

p. 507' 1912. 

G. Aichino. V. Sabatini, 
Yule. Cim., 
p. 507' 1912. 

G. Aichino. V. Sabatini, 
Yule. Cim., 
p. 506, 1!H2. 

G. Aichino. V. Sabatini, 
Vulc. Cim., 
p. 506, 1912. 

G. Aichino. V. Sabatini, 
Vulc. Cim., 
p. 506, 1912: 

a·. Aichino. V. Sabatini, 
Vulc. Cim., 
p. 507, 1912. 

G. Aichino. V. ·Sabatini, 
Vole. Cim., 
p. 507, 1912. 

G. Aichino. V. Sabatini, 
Yule. Cim., 
p. 507' 1912. 

IT. S. Washington. H. S. Washington, 
J. G., V, 
p. 49, 1897. 

G. Aichino. V. Sabatini, 
Mem. C. G. It., X, 
p. 164, 1900. 

G. Aichino. ·v. Sabatini, 
Mem. C. G. It., X, 
p. 164, 1900. 

Trottarelli. A. Verri, 
l3. Soc. G. It., XII, 
p. 72, 1893. 

Rock name. 

Leucite tephrite. 

Leucite tephrite. 

Leucite tephrite. 

Leucite tephrite. 

Leu cite 
tephrite tuff: 

Leucite tephrite. 

Leucite tephrite 
tuff. 

Leucite tephrite 
tuff. 

Leucite tephrite. 

L.eucitc tephrite. 

Leucite tephrite. 

Leucite tephrite 
tuff. . 

Leucite tephrite 
tuff. 

Leucite tephrite 
tuff. 

Leucite tephrite. 

Hauyne-leucite 
tephrite. 

Hauyne-leucite 
tephrite. 

I .. eucitite tuff. 

1127 

Remarks. 

In W. T., p. 297. 

, 

\ 

MgOby 
difference. 

Of. No.4, 
II.6.2.2. 

In W. T., p. 30 5. 

Of. No. 2, 
1.7.1.3. 

In W. T., p. 46 

In W. T., p. 46 

In W. T., p. 46 

3. 

3. 

3." 
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52 

D4. 

53 

D4. 

54 

C4. 

55 

C4. 

56 

C4. 

57 

C4. 

58 

D4. 

59 

D4. 

60 

D4. 

61 

C3. 

62 

C4. 

63 

C4. 

64 

D4. 

65 

C4. 

66 

D4. 

67 

D4. 

68 

C4. 

69 

D4. 

No. 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

v 

Si02 I Al203 

46. 85 21.49 

46. 59 27.12 

46. 57 19. 86 

. 45.93 18.27 

45.71 17.90 

45.02 22. 57 

46. 15 23. 19 

47.68 31.64 

44.69 22.47 

49.23 17.69 

47.34 16.35 

49. 57 18.05 

48.24 14. 65 

47.58 14.36 

46. 87 17.10 

46.39 18.88 

46.36 14. 87 

46. 25 14.93 

Fe20 3 FeO 

5.21 n. d. 

5.83 n. d.· 

n. d. 8.97 

n. d. 9.39 

11. d. 9.69 

n. d. 8.94 

6.42 n.'d. 

11.48 n. d. 

9.81 n. d. 

6.87 2.03 

11. d .. 10.23 

n .. d. 9.44 

n.·d. 10.33 

n. d. 10.63 

11. d. 9.41 

n .. d. 8.51 

n. d. 11.03 

n. d. 10.69 

CHEMICAL ANALYSES O:f iGNEOUS ROCKS. 

LEUCITE TEPHRITE, ETC.-Continued. 

MgO I CaO Na20 K20 H20+ H20- T-102 P205 MnO Inclusive. Sum. Sp.gr. 

---- --
0.96 8. 54 trace 4.68 8. 10 3. 80 trace Cr20a trace . 99.63 2. 16' 

0.53 4. 76 trace 2.04 8.90 3.90 trace Cr20a trace 100.67 2.02 

1. 82 10.38 3. 13 7.18 1. 29 0.44 0.93 100. 87 2.67 

4.41 10.98 3.09. 6.28 o.ss o.on 0.39 0.06 SO a trace 100.62 2.62 

.3. 87 10.56 4. 85 5.21 1.82 trace 0.34 0.54 SOa 0.12 100.61 2.78 

2. 35. 10.09 3.28 7. 13 0.91 0.40 trace 100.69 2. 83 

2.25 8.52 trace 3.01 5. 50 4.90 trace Cr20a trace 99.94 2.33 

3.27 3. 87 1. 72 0.21 - O.G3 0.35 100.85 

5. 32 10.54 (6. 59) 0.58 100.00 

4. 20 12. 73 2.05 5.18 0.80 0. 30 101.08 2.885 

4.26 11.02 3.09 5. 96 o., 63 0.46 99.34 2.81 

' 

2.52 9.38 3.26 6.55 0.43 0. ~~3 99.43' 2.81 

5.57 14. 32 3.04 2.46 0.13. 0.04 98.78 2.91 

2.14 12.94 3.31 7.00 0.25 0. 3~l 0.85 99.44 2. 88 
I 

4. 78 11.35 3.79 5.54 0.18 0.43 99.45 2.57 

7.58 12.45 2.46 2. 70 0,13 0.30 99.40 2.~2 

5.01 10. 76 2~62 7.56 0.50 0.67 99.42 2.78 

6.56 11. 77 3.33 5. 35 0.02 0.57 99.47 2.86 

' I 



No 

52 

53 

54 

55 

56 

57 

58 

59 

GO 

G1 

G2 

G3 

G4 

65 

66 

67 

68 

(i!) 

Locality. 

Casale Caffarella, 
Alban Hills, 
Italy. 

Alban Hills, 
Jta.Iy. 

Rocca di Papa, 
AI ban Hills, 
Italy .. 

Hocca eli Papa, 
AI ban Hills, 
Italy. 

Hocca di Papa, 
Alban Hills, 
Italy .. 

H.occa eli rapa, 
Alqan Hills, 
Italy. 

Cava di San Paolo, 
Alban Hills, 
Italy. 

Catacomb of St. Sebastian, 
Rome, 
Italy. 

Lunghezza, 
near Home, 
Italy. 

Morolo, 
Hernican District, 
South of Rome, Italy. 

Morolo, 
Hernican District, 
South of Home, Italy. 

Ticc:hiena, 
Hernican District, 
South of Home, Italy. 

Sant' Arcangelo, 
near Ceccano, 
llemican District, Italy. 

Anticoli eli Campagna, 
llemican District, 
Italy. 

Pofi, . 
Hernican District, · 
South of Rome, 
Italy. 

San Francesco, 
ncar Ceccano, 
Hernican District, 
Italy. 

Calla me, 
near 0eccano, 
Hernican District, 
Italy. 

Villa San Stefano, 
Hernican District, 
Italy. 

INFERIOR. ANALYSES. 

LEUCITE TEPHRITE, ETC.-Coutinued. 

Analyst. 

Trottarelli. 

Trottarelli. 

G. Aichino. 

G. Aichino. 

G. Aichino. 

G. Aichino. 

Trottarelli. 

Reference. 

A. Verri, 
B. Soc. G. It., XII, 
p. 54, 18;;)3. 

A. Verri, 
B. Soc. G. It., XII, 
p. GO, 1893. 

V. Sabatini, 
Mom. U. G. It., X, 
p. 163, 1900. 

V. Sabatini, 
Mem. U. G. It., X, 
p. lli3, 1900. "' 

V. Sabatini, 
Mem. C. G. It., X, 
p. 163, 1900. 

V. Sabatini, 
Mem. C. G. It., X, 
p. 163, 1900. 

A. Verri, 
B. Soc. G. It., XII, 
p. 53, 1893. 

Rock name. 

Leucitite tuff. 

Leucitite tuff. 

Leucitite. 

''Sperone" 
(altered 
leucitite). 

"Sperone" 
(altered 
leucitite). 

Leucitite. 

Leucitite tuff. 

1129 

Remarks. 

In W. T., p. 463. 

In W. T., p. 463. 

In W. T., p. 463. 

In W. T., p. 463. 

In W. T., p. 463. 

In W. T., p. 463. 

In W. T., p. 463. 

G. H. Mi1ler. N. Knight, Tuff. 
School of Sci. and Math., XIII, 
p. Gu6, 1913. 

A. Rosati. 

C. Viola. 

G. Aichino. 

G. Aichino. 

G. Aichino. 

G. Aichino. 

G. Aichi.no. 

G. Aichino. 

G. Aichino. 

G. Aichino. 

A. Rosati, 
B. Soc. G. It., XXX, 

.p. 28, 1911. 

:C. Viola, 
N.J., I, 
p. Q7, 1899. 

C. Viola, 
B. C. G. It., XXXIII, 
p. 120, 1902. 

C. Viola, 
B. C. G. It., XXXIII, 
p.·120, 1902. 

C. Viola, 
B. C. G. It., .XXXIII, 
p. ,120, 1902. 

C. Viola,. 
.B. C. G. It., XXXIII, 
p. 120, 1902. 

C. Viola, 
B. C. G. It., XXXIII, 
p. 120, 1902. 

C. Viola, 
13. C. G. It., XXXIII, 
p. 120, 1902. 

C. Viola, 
B. C. G. It., XXXIII, 
p. 120, 1902. 

C. Viola,. 
B. C. G. It., XXXIII, 
p. 120, 1902. 

Leucitite. 

Leucite basalt. 

Leucite basalt. 

Alkalies by 
difference. 

Other analyses 
in same 
paper. 

In W. T., p. 301. 

I.oudte tephrite. I Cf. No. 3, 
. III.8.2.2. 

Leucite basalt. 

Leucitite: 

Leucite tephrite. 

Leucite basanite. · 

Leucitite. 

Leucite basalt. 

I 

Of. No.4, 
III.8.2.2. 
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LEUCI'l'E 'l'EPHRI'l'E, ETC.-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO Cab NazO K20 H20+ H20- Ti02 P20s MnO Inclusive. Sum. Sp.gr. 

--------------------------- --
70' 46.14 12. 60 n. d. 9. 80 3.82 11.71 7. 87 6.62 0:.28 0.37 99. 10 2. 79 

D4. V 

n. 45.55 17.04 n. d. 12.02 6.62 7. 53 2.06 6. 56 0.52 0. 74 98.64 2.86 

D 4. v 

7 2 47.40 19.84 2. 72 4.40 4.23 9.88 2. 93 5.91 1. 66 0. 30 99. 27 

D 3. v ,. 

73 59.92 18.09 4. 52 11. d. 0.44 2. 19 6. 23 7.24 L 17 99. 80 

C4. V 

74 48. 83 20.07 7.97 11. d. 1.14 11.85 3.32 7.04 n. d. 1. 21 0.50 101.93 

D4. V 

75 48. 15 18.44 7.57 2.75 4.4~ 8.24 2. 87 5. 83 - 0.74 0.39 BaO 0.10 99.55 
SrO 0.03 

B 3. IV . 
76 48. 12 19.08 7. 7l 2. 77 3. 73 7.95 2.53 6.40 - 0. 85 0.42 BaO 0.09 99.68 

SrO 6.03. 

B 3. IV 

7 47. 85 16. 82 12.00 11. d. 2.65 7.23 2.53 7. 19 - 0.20 0.66 0.48 SO a 1. 13 98.94 
Cl 0.19 (US. 48) 
NHa 0.01 

D3. V 

7 

7 8 47.79 20. 47· 8.60 n. d. 4. 67 10. 90 1. 82 5.20 0.38 0.49 100.47 

D 4. v 

7 9 47. 16 20.38 9. 92 n. d·. 2. 83 10.25 2.30 6.91 0.20 0.34 0.33 100.62 

D 4. v 

8 0 47. 25 18. 17 9. 23 n. d. 3.74 8. 65 3.93 7. 15 0.94 trace 99.06 2. 723 

C4. V 

8 l 43.69 16. 75· 12. 29 2.72. 2.30 ll. 97 4.·63 4.66 n. d. 0. 17 0. 30 SOa 0.93 101. l4 
Cl 0.60 
S02 0.02 

2. v NHa 0.03 D 
NOa trace 
CuO o.os 

2 41.74 17. 71 25. 34 n. d. 0.21 5. 31 1.92 0. 10 3.72 1. 43 SOa 1. 52 99:24 1-
Cl . o. 24 8 

D 4. v NHs trace 

8 3 51.38 26.35 6.03 9.09 4.16 3.33 100.93 

D 4. v 

84 47. 13 14.47 13.56 n. d. 4. 16 9 .. CO 0.81 8. 00. 2.94 100.07 

B 4. v 

8 5 47.31 18.51 14. 56 n. d. 2.28 7.57 0.98 6. 14 2. 31. 0.55 100.21 2. 910 

D4. V 

86 46.43 15. 99 15.04 11. d. l. 74 9. 27 0.51 6. 93 3. 20 0.73 99.84 2. 890 

D4. V 

- HA1JYNOPHYRE, ETC. 

1 54.00 24.10'. 8.95 ll. d. 2.35 4.65 5. 60 1. 58 11. d. SOa n. d. 101. 23 

D4. V 

2 53. 60 22.'57 6.78 n. d. 3.92 5. 80 5'.11 4.01 n. d. SOa trace 101.79 

D4. V 



No. 

70 

71 

72 

73 

74 

75 

76 

77 

73 

79 

80 

81 

82 

83 

84 

85 

86 

.L 

2 

Locality. 

Patrica, 
Hernican District, 
South of Home, 
Italy. 

Giuliano di Roma, 
Hemican District, 
Italy. 

Orchi, . 
Hocca Monfina Volcano, 
Italy. -

Lavtt of 1822, 
Mount Vesuvius. 

Lava of 1906, 
Mount Vesuvius. 

Ashes of 1906, 
Mount Vesuvius. 

Ashes of l 906, 
Mount Vesuvius. 

Ashes of 1906, 
Mount V csuvius. 

Lava of 1906, 
Mount Vesuvius. 

Lava of 1906, 
Mount Vesuvius. 

Mount Vesuvius. 

Ashes o'f 1906, 
Mount Vesuvii.ts. 

Ashes of 1904, 
Mount Vesuvius. 

Volcanello, 
Vulcano, 
lEolian Islands. 

Pangkadjene, 
Celebes. 

El Ca~tan, 
Can eligo County, 
New South Wales. 

By rock, 
New South Wales. 

Aiguille de Guery, 
Mont Dore, 
Auvergne. 

La Quenille, 
Mont Dore, 
Auvergne, 

. 

INFERIOR ANALYSES. 

LEUCITE TEPHRITE, ETC.-Continued. 

Analyst. Reference. 

G. Aichino. C. Viola, . 
B. C. G. It., XXXIII, 
p. 120, 1902. 

G. Aichino. C. Viola, 
B. C. G. It., XXXIII, 
p. 120, 1902. 

A. RtHu~g. H. S. Washington, 
J.G., V, 
p. 247, 1897. 

A. Lagorio. A. Lagorio, 
T. M. P.M., VIII, 
p. 475, 1887. 

S. Stoklassa. L. v. Szatmary, 
F. K., XXXVII, 
p. 182, 1907. 

Casoria. H. J. Johnston-Lavis, 
Tr. R. Dub. Soc., IX, 
p. 166, 1909. 

Casoria. H. J. Johnston-Lavis, 
Tr. R. Dub. Soc., IX, 
p. 166, 1909. . 

G. Kernot. G. Kernot, 
Rend. Ac. Sci. Nap. (3), XII, 

. p. 461, 1906. 

F. Heurich. F. Heurich, 
Sb. Ph. Ges. Erl., XLIII, 
p. 205, 1912. 

F. Heurich. F. Heurich, 
Sb. Ph. Ges. Erl., XLIII, 
p. 205, 1912. 

A. Lagorio. A. Lagorio, 
T. M. P.M., VIII, 
p. 486, 1887 . 

Comanducci and Comanducci and Pescitelli, 
Pescitelli. Rend. Ac. Sc. Nap. (3), XII, 

p. 278, 1906. 

Comand ucci and Comanducci and Pescitelli, 
Pescitelli. Rend.' Ac. Sc. Nap. (3), XI, 

p. 253, 1905. 

H. Backstrom. H. Backstrom, 
G. F. F., XVIII, 
p. 159, 1896. 

W. Brulms. H. Bucking, 
Ber. Nf. Ges. Freib., XI, 
p. 83, 1900. 

J. C. H. Mingaye. David ~nd Anderson,· 
Rec. G. S. N. S. W., I, 
p. 156, 1890. 

J. c. H. Mingaye. David and Anderson, 
Rec. G. S. N. S. W,., I, 
p. 15~, 1890. 

HAUYNOPHYRE, ETC. 

E. Bonjean . 

E. Bonjean. 

E. Bonjean, 
C. R., CXXVIII, 
p.'1097, 1899. . 

E. Bonjean,· 
C. R. GXVIII, 
p. 1097' 1899. 

1131 

Rock name. Remarks. 

Leuciti.te. 

Leucite basalt. 

Leucite teplu.ite. Cf. No.4, 
ll.5.3.2. 

In W. T., p. 305. 

Obsidian. In W. T., p. 465. 

Leucite .tepluite. 

(Leucite · 3 decimals. 
tephrite). 

(Leucite tepluite). 3 decimals. 

.(Leucite tepluite). 4 decimals. 
O~her analyses 

m same paper. 

Leucite tepluite. -Interior of flow. 

Leucite tepluite. Surface of flow. 

Leucite tepluite. In W. T., p. 4.65. 

(Leucite tephrite). 3 decimals. 

(Leucite tephrite). 3 decimals. 
Cf. No. 15, 

Il.6.2.3. 

Leucite basanite. In W. T., p. 4.65. 

Leucite basalt. In W. T., p. 465. 

Leucite basalt. Cf. No. 11, · 
IV.2.2.2.2. 

In W. T., p. 4.65. 

Leucite basalt. In W. T., p. 465. 
Cf. No.2, 

III.8.1.2: 

Hauyne tephrite. In W. T., p. 465. 

Hauyne tephrite. In W. T., p. 465. 
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No. Si02 Al20 3 Fe20 3 FeO 

------
3 53. 20 24. 16 7.07 11. d. 

D4. V 

4 53.00 22.63 7.50 n. d. 

:04. v 

5 52. 80 21. 95 10.!)6 n. d. 

D4. V 

.6 54.48 21. 67 1.21 2.77 

DJ. V 

7 49.06 16.07 7.92 2.41 

B3. IV 
I 

8 55.02 21.81 2.40 O.i5 

C4. V 

9 51.84 18.96 6.25 3.55 

C3. V 

10 50.35 21.50 5.97 trace 

C4. V 

11 50.80 20.41 3. 13 5.36 

D3. V 

12 47. 71 9.37 5.31 9.53 

D3. V 

13 46. 72 19.50 3.03 G.02 

D3. V ·. 

14 45.37 14. ]1 5.06 7.08 

D3. V · 

15 42.78 11.07 17.07 5. 51 

:03. v 

16 42.63 18.91 5.06 9. 16 

D3. V 

17 42. 16 16.25 3.02 9 .. 03 

D3. V • 
18 39. 74 10.27 6.07 13. 11 

D3. V 

19· 41.77 14.05 4.21 11.03 

D3. V 

20 36.35 12.37 5.26 ll.71 

D3. V 

21 47. 29 15. 46 12. 00 2. 35 

D3. V 

22 '58. 9 18.8 2.2 1.8 

D3. V 

CHEMICAL ANALYSES OF IGNEOUS-ROCKS • 

. HAUYNOPHYRE, ETC.-Continued. 

MgO CaO N~O K20 H20+ H,0-1 Ti':_ 
------

2.20 6.38 4.44 3.21 n. d. 

2.47 7. 14 1. 72 5. 89 ·n. d. 

3.06 7.05 4.37 2.39 n. d.· 

1. 44 5.05 7.43 4.65 2.66 0.3.S 

2.65 8.21 5. 17 3.18 2.27 0.81'. 

0.73 3.08 2. 79 5.61 7. 63 

1.34 '5.07 3.00 3.21 4.85 0.43 

0.15 4.51 7. 79 5.68 3.64 

2.48 6.40 3.44 2.95 2.67 0.15 

7.06 15. 13 2.21 1. 01 0.41 

4.41 16.28 2.09 1.24 l. 13 

I 
I 

7.56 17. 11 1. 34 0:62 0.65 

4.23 12.57 1.11 0.72 4.02 

3.60 12. 11 2. 66 l. 35 2. 12 

3. 11 10.05 2. ]3 7.06 2.13 

4. 18 19.11 3. 12 0.63 0.50 

3.40 12.52 6.23 1. 38 1. 80 

7.46 16. 82 2.07 1. 38 4. 11 

1. 32 1. 61 14. 74 1. 23 1. 85 

3.2 2.7 6.6 3.5 2. 7 1.0 

PzO:; MnO Inclusive. Sum. Sp.gr. 

SOa 0.50 100.16 

SO a 0.25 100.60 

SOa n. d. 102.58 

trace SO a 0. 21 102.02 
Cl 0.07 

0.61 0.98 C02 1. 21 100.55 2.631 
SOa. trace 
Cl trace 

0. 19 Cl n. d. 100.01 

0.43 SOa D. d. 9~.93 2.637 

0.42 C02 0.52 100.53 2.567 SOs n. d. 

trace 0.70 Cl 0.08 98. 57 

trace 0.81 SOa 2.12 100.67 2.992 

0.73 0.37 SOa n. d. 100.52 3.012 

. 
0.28 0.26 SO a 1.30 100.74 2,574 

0.31 0.42 SOa 0.52 100.33 

0.34 0.36 SOa 2.07 100.37 2.538 

0.26 0. 72 SO a 4.11 100.03 2.615 

0.41 0.63 SO a 3.26 101.03 2.630 

trace 1.23 SOa_ 2.65 100.27 

0.63 0. 42. SO a 2.12 100.80 2.840 

trace SO a n.d. 97. 87 
Cl n. d. 
s trace 

SOa 0.22 101.77 2.44 

I 
Cl 0.15 

----· 
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HAUYNOPHYRE, ETC.-Continued. 

No. J,ocality. · Analyst. Reference.· Rock name. Remarks. . 
--
3 Roc Blanc, E. Bonjean. E. Bonjean, Hauyne tephrite. In W. T.,.p. 465. 

Mont Dore, C. R., CXXVIII, 
\ Auvergne. p. 1097, 1889. 

4 Roc Blanc? E. Bonjean. E. Bonjean, IIauyne. tephrite. In W. T., p. 465. 
Mont Dore, C. R., CXXVIII, 
Au vergn~. p. 10971 1899. 

5 Roc'Bln.nc? 
Mont Dore, 

E. Bonjean. E. Bonjean, 
. C. R., CXXVIII, . 

llauyne tephrite. In W. T., p. 465. 

Auvergno. p. 1097, 1899. 

(j Hohenstein, R. Pfohl. .T. E. Hibsch, Sodalite tephrite. In W. T., p. 465 . 
Bohemia. T. M. P.l\L, XIX, 

p. 82, 1900. 

7 Grosspriesen, F. Hanusch. J. E. Hibsch, Sodallte syenite. Not fresh. 
Bohemia. T. M.P. M., XXI, MnO high. 

p. 160, 1902. 

8 . Boschnei, C. F:Eichleiter. G. Irgang, · . Sudalite gauteite . Not fresh. 
M:ittelgehirge, T.l\CP. M., XXVIII, 
Bvhemia. p. 67, 1909, 

!) Spitz berg, J. Hanusch. B. Zahalka, Hauyne trachyte. 
Melnik, Mittelgebirge, Sb. Bohm. Ges. W., 

. Bohemia. · Art. III, :p. 57, 1905. . 
10 Vratenske, E. Kohn. B. Zahalka, Hauyne trachyte. 

.1\:t:ittelgehirge, Sb. Bohm. Ges. W., 
Bohemia. Art: III, p. 57, 1905. 

11 Pihlberg, Donath. K. H. Scheumann, Sodalite trachyte. 
Polzen District, Abh. Sachs. Ges. W., XXXII, 
Bohemia. p. 757, 1913. 

12 Monte Vulture, L. Ricciardi. L. Ricciardi, Lava (hauyno- In W. 'f., p. 465. 
Apulia, Gaz. Chim. It., XVII, phyre?). 
Italy. p. (5), 1887. 

13 Monte Vulture, L. Ricciardi. L. Ricciardi, Lava (hauyno- In W. T., p. 465. 
Apulia, Gaz. Ghim. It., XVII, phyre?). 
Italy. p. (5), 1887. 

14 Monte Vulture, L. Ricciardi. L. Ricciardi, LaYa (hauyno- In W. T., p. 465. 
Apulia, G az. Chim. It., XVII, phyre). 
Itn.ly. p. (6), 1887. 

15 Monte Vulture, L. Ricciardi. L. Rieiardi, "Oolitic rock'" In W. T., p.'465. 
Apulia, Gaz. Chim. It., XVII, (hauynophyre ?) . 
Itn.ly. p. (7), 1887. 

16 Melfi, L. Ricciardi. L. Ricciardi, Hauynophyre. Of. No.2, 
Monte Vulture, Apulia, Gaz. Ghim. It., XVII, II.8.2.4. 
Italy. p. (10), 1887. In \V. T., p. 465. 

17 Melfi, L. Ricciardi. L. Ricciardi, Hauynophyre. Of. No.2, 
Monte Vulture, Apulia, ·Gaz. Chim. It., XVII, II.8.2.4. 
Italy. p. (9), 1887. In W. 'f., p. 465. 

18 Melfi, L. Ricciardi. L. Ricaniardi, Hauynop_hyre. Of. No.2, 
Monte Vufture, Apulia, Gaz. Chim. It., XVII, II.8.2.4. 
lta~y. p. (9), 1887 .. In W. T., p. 467. 

19 Monte Vulture, L. Ricciardi. 
Apulia, 

L. Ricciardi, 
Gaz. Chilll. It., XVII, 

Hauynophyre tuff. In vV. T., p. 467. 

Italy. p. (8), 1887. 

20 Monte Vulture, L. Ricciardi. L. Ricciardi, Lava (hauyno- InW.T.,p.467. 
Apulia, Gaz. Chim. It., XVII, phyre'?). 
Italy. p. (6), 1887. 

21 Ta.vaJokthal, . _ H. Blankett. W. Ramsay, _ Tavite. Not in W. '1'. 
.LuJavrurt, .1\ola, Fennia, XV, No. 2, 
Finland. p. 25, 1899. 

22 Senoudebou, H. Arsandaux. H. Arsandaux, Nosean trachyte. 
French Sudan. C. R, CXXXVIII, 

p. 164, 1904. ,. 
I -·. - -. --------- ---
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IJOLITE, ETC. 

No. Si02 . Alz9a Fe20 3 FeO MgO CaO Na.,O K20 H20+ IH20- Ti02 PzOs .MnO Inclusive. Sum . Sp.gr .. 

----------------------

1 45.18 23.31 . 6.11 n. d. 1.45 4.62 11. 17 5."95 1. 14 98. 93 

D4. V -

2 46.63 15.03 5~ 91 5.09 3.47 11.23 8.16. 1. 96 0.35 1. 12 trace 98.95 
- .. 

D3. V 

3 42. 79 19.89 4.39 2.33 1. 87 11. 76 9.31 1.67 0.99 l. 70 l. 70 0.41 98. 81 

D3. V 
I 

LIMBURGITE. 

1 42·. 55 14:10 4.10 7.10 10. 80 11.20 3.05 1.86 2.00 4.47 101.23 

B 3. IV 

2 42. 30 12. 74 10.60 n. d. 12. 74• 13.01 2.65 0.94 2.54 1.51 99.03 

C4. V 

44.47 10.97 n. d. 13.08 6.24 12. 66 . 4. 58 i. 68 (2: 27) 3~ 561 trace C02 none 99.43 

D4. V . 
3 

4 43.33 11.06 ·n. d. 15.25 6.24 12.66 4.58 1.68 l. 43 4.63 trace COn no no 100.86 

C4. V 

5 42.61 11.55 n. d. 12.27 12. 10 13.43 1. 06 2.80 n. d. 4.33 100.15 

C4. V 

6 40.48 8.93 20.05 11· d. 11. 12 13.03 2. 05 1.26 3.37 100.29 2.931 ' 

C4. V 

7 43. 18 13.43 5.06 6.41 11. 79 10.39 3.05 1. 41 2.36 2 .. 16 0.38 ('02 0.43 iOl. 08 3. 021 ' 
X 0.80 
CI 

C2.IV 
0.23 

8 43.· 47 22.00 3.47 7.79 3.40 14.08 2.98 0.91 0.94 1.79 0.91 101.74 

D3. V 

9 42. 21 17.45 5.90 6.60 ll. 00 12.60 1. 12 0. 87 0.98 l. 90. 0.93 101.56 

D2. IV 

10 43.21 13. 22" 5.74 7.34 13.03 9.82 ·1.61 n. d .. 2.47 0. 76 2. 15 102.23 

D4. V 

• 
11 42.32 12. 11 4: 97 6. 13 15. 21 9.78 2.66 1. 92 2. 17 2. 17 0.26 0. 14 C02 0.62 101.56 3.069 . X 0.94 

D2. IV 
SOs trace 
CI 0.16 

~ 

12 39.07 13. 70 20.92 n. d. 6.90 10.04 . 2. 68 3.53 0.21 0.52 0.55 COs 2.46 100.89 
SOa . 0.18 

C4. V 
CI 0.13 

13 44.71 21.05 6.54 5. 74 4.69 10.50 2. 24" 1.19 2.25 0.92 99.83 

B3. IV 

14 41.00 10.41 11.42 7.44 In 8.07 11. 66 2.86 0.41 0.20 2.57 3.76 99.80 
FeO 

B4. V 



No. Locality. 

1 Beemerville, 
Sussex County, 
New Jersey. 

2 Kaljokthal, 
Kola, 
Finland. 

3 liwaara, 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Kola, 
Finland. 

Chateau du Permux, 
Ardoisier·e, 
France. 

Iteichenweiler, 
Vogesen, 
Elsass. 

Wesenweiler, 
Kaiserstuhl, 
Baden. 

Eir.helspitze,· 
Kaiserstuhl, 
Baden. 

Limburg, 
Kaiserstuhl, 
Baden. 

Kaiserstuhl, 
Baden. 

Ulmenstein, 
H.hongebirge. 

Heiligenberg, 
. Hesse. 

Stell berg, 
Romberg, 
Hesse. 

Neuhof, 
nea.r Giessen, 
llesse. 

Schaumburg{ 
near Casse, 
Hesse~Nassau. 

Vinice, 
Bohemia. 

Dioshegy, 
Balaton Lake, 
Hungary. 

Ambohimahala, 
Itasy, . 
Madagascar. 

INFERIOR 4-NALYSES. 

Analyst. 

F. W. Love? 

H. Berghell. 

H. Berghell. 

Pisai1i. 

G. Linck. 

A. Knop. 

A. Knop. 

A. Knop. 

A. J.Jagorio. 

E. Moller. 

C. Trenzen. 

C. Trenzen. 

A. Streng. 

O, Fromm. 

F. Kovar. 

L. Tomasowsky. 

Not stated. 

IJOLITE, ETC. 

Reference. 

J. F. Kemp, . 
Tr. N.Y. Ac. Sc., XI, 
p. 67, 1892. 

V. Hackman, 
Fennia, XI, No.2, 
p. 185, 1894. 

Ramsay and Berghell, 
G. F. F., XIII, . 
·p. 302, 1891. 

LIMBURGITE. 

A. Michel-:Levy, 
C. R., CXLVIII, 
p. 1530, 1909. 

G. Linck, . 
Mt. C. G. L.-U. Els., I, 
p. 60, 1887. 

A. Knop, 
D. Kaiserst., 
p. 283, 1892. 

A. Knop, 
D. Kaiserst., 
p. 281, 1892. 

A. Knop. 
D. Kaiserst., 
p. 296, 1892. 

A. Lagorio, 
T. M. P.M., VIII, 
p. 479, 1887. 

E. Moller, 
N.J., I, 
p. 112, 1888. 

C. Trenzen, 
N .. T., II, 
p. 32, 1902. 

C. Trenzen, 
N.J., II, 
p. 25, 1902. 

W. Schottler, 
Abh. G. L.~A. Darm., IV 
(3), p. 452, 1908 .. 

0. Fromm, 
Z. D. G. G., XLIII, 
p. 68,.1891. 

K. Rinterlechner, 
Jb. G. R.-A. Wien, L, 
.P· 512, 1901. 

.T. Vitalis, 
Balat. Sees, I (1); No. 2, 
p. 89, 1911. 

.A. Lacroix, 
C. R., CLVI, 
p. 179, 1913. 

Rock name. 

Sussexite. 

Ij.olite. 

Ijoli~e. 

Limburgite. 

Limburgite. 

Limburgite. 

Limburgite. 

Limburgite. 

Limburgite. 

Limburgite. 

Limburgite. · 

Limburgite. 

Limburgite. 

Limbmgite. 

Limburgite. 

Limburgite. 

Limburgitic 
basalt. 

1135 

Remark!3. 

In W. T., p. 467. 

In W. T., p. 467. 

In W. T., p. 467. 

In W. T., p. 469. 

Figs. for Mgo·, 
CaO,N3.:!0, 
K20 sic. · 

Cf. next below. 
In W. T., p.469. 

Figs. for MgO, 
CaO, N3.:!0, 
K20 sic. 

Of. next above. 
In W. '!'., ~· 469. 

Ignited before 
· analysis. 
H 20=2.ll. 
In W. T., p.-469. 

In W. T., p. 469. 

In W. T., p. 345. 

In W. T., p. 345. 

Not fresh. 
In"-. T., p. 469 . 

Cf. No.5, 
II.T.7.1.4. 
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LIMBURG ITE-Continued. 

---

No. Si02 Al,O, Fe,03 FeO MgO _ CaO N~L,O · K,O H,O+ :H,O- TiO, I P,O,I MnO Inclusive. Sum. Sp.gr. 

15 42. 72 16.46 5.74 5. 53 6.27 11. 20 2.94 0.66 3.23 3. 10 0.91 0.26 99.02 
(101. 02) 

C2. IV 

16 53.92 17.98 n. d. 4.88 4.57 7. 59 3.92 1.14 4.64 98.64 

D4. V 

17 39.32 17.53 3.07 9. 12 8. 00 10.38 2.44 2.04 5. 10 2. 20 99. 20 

ca. v 

MELlLITE ROCKS. 

33.89 9.93 15.63 n. d. 16. 14 15. 19 2.86 n. d. 2.90 0.64 1.41 trace C02 1.41 100.00 s trace 
1 

c 4. v CrzOs trace 

2 39.63 6.59 13.79 3.53 10.46 14.25: 6.62 trace - 4.21 0.92 100.00 

ca.,v · 

3 37.51 6.84 12.74 5.64 12.49 11.39 -5.69 trace - 7. 70 100.00 

c 3. v 

4 43.36 9.37 8.88 n. d. 10. 42 15.38 l. 49 3.21 6. 66 trace 98.77 
' 

c 4. v '' 

PYROXENITE, ETC. 

1 48.05 16.17. 3.44 7.47 8. 15 10.85 l. 51 0.92 1.21 0.07 1. 67 none C02 none 99.51 
Zr02 none (100.06) 

C3. V 

2 43.35. 29 .. 75 5.61 n. d. 2.03 12.46 trace 5. 93 0.73 99.86 

D4.·V 

3 50. 71 18.75 . 7. 85 n. d. 3.78 9.78 4. 86 2.42 1. 13 0.06 0.25 99. 59 

D3. V 

4 51.64 0.12 n. d. 9.28 31.93 0.45 n. d. n. d. 5. 45. 0.56 99.43 

B4. V 

5 43:65 6.81 15.94 5.14 12.91 4.86 0.43 0.52 7.46 C02 1.12 98.84 

C3. V 

6 54. 12 7.91 n. d. 12.87 16.64 6.21 0.44 l. 19 n. d. 99.38 3.30 

B4. V 

7 46.35 16.41 n. d. 9.91 18.72 6.14 n. d. n. d. 3.01 100.54 3.21 

04. v 
: 

s 44.20 27.37 2. 71 6.58 2.78 11.83 2.88 l. 08 trace 99.43 

D4. V 

9 38. 80. 12.50 6.57 8.20' 13. 10 11.42 1.60 0.81 2.85 1.60 l. 26 0.23 98.94 3:16 
' 

C2. IV i 
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LIMBURGITE-Continued. 
---

No 
I 

Locality. Analyst. Reference. Rock name. Remarks. 

Mindello, C. v. John. C. v. John, Limburgite. Cf. No. 136, 
Sao Vincente, Jb. G. R.-A. Wien, XLVI, III.5.4.4-5. 
Cape Verde Islands. p. 286, 1896. In W. T., p. 337. 

15 

Chichishima, J. Petersen. J. Petersen, Boninite · In W. T., p._469. 
Bonin Islands, · Jb. Hamb. W. Anst., VIII, (bronzite 

16 

J·n.pan. p. 30, 1891. llmburgite). 

Bendigo, _ F. Stone. A. W. Howitt, Limbumite. In W. T., p. 469. 
· Victoria. Viet". Dep. Min., Spec. Rep., 

17 

p. 4, 1893. 

MELILITE ROCKS. 

1 llochbowl, J. Meyer. A. Stelzner, Melilite basalt. Calculated 
near Owen, N.J. B. B., II, from sol. 
W urttem berg. p. 398, 1883. a.:nd insol. 

In W.T.,p.467. 

2 Kimmelsbach, A. Ostermayer. A. Ostermaver, Melilite basalt. Calculated to 
Hassgau, , In. Diss. Erl., )00, water 
'l'h uringia. -p. 40, 1903. free. 

3 decimals. 

3 Schwanhausen, A. Ostermayer. A. Osterma~er, Melilite basalt.. Calculated to 
llassgau, In. Diss. rl., ~00, water 
'l'h uringia. ' p. 40, 1903. free. . 

3 decimals. 

.4 CoVoaeli, L. Brugnatelli. · L. Brugnatelli, Melilite pyroxene Co~paeli te in 
onte Terminillo1 B. C. G. It., XIV, rock. . Sabatini, 

near Rieti, Umbna. p. 318, 1883. B. C. G. It., .. XXXIV, 
p. 378, 1903. 

In W. T., p. 467. 

PYROXENITE, ETC. 

Preston, 
Connecticut. 

G. F. toug~lin. G. F. Loughlin, 
U. S. G. S. B. 492, 

Amphibolite. Intruded. 

p. 114, 1912. 

2 Rosetown, J. F. Kemp? J. F. Kemp, Hornblende- InW. T.,p.469. 
near Stony Poi11:t, A. J. S., XXXVI, augite 
New York. p. 250, 1888. rock. 

3 Follensby Pond, Students. H. P. Cus_hing, Pyroxenic Igneous? 
Adirondack Mountains, ·N.Y. St. Mus. A. R., LX amphibolite. 
New York. (2), p. 527' 1907. 

4 Corundum Hill, C. Baskerville. Pratt and Lewis, Enstatolite. 
Macon County, Rep. N. C. G. S., I 
North Carolina. p. 90, 1905. 

5 Morton, A. D. Meeds. C. W. Hall, Saxonite. InW.T.,p.471. 
:Minnesota River, U.S. G. S. B. 157, 
Minnesota. p. 113, 1899. 

6 Jackass Creek, G: P. Merrill. G. P. Merrill, Websterite. In W. T., p. 469. 
Montana. Pr. U. S. ·Nat. Mus., XVII, 

p. 662, 1895. 

7 ' Meadow Creeks, G. P. Merrill. G. P. Merrill, Saxonite. In Vil. T., p. 471. 
Montana. Pr. U.S. Nat. Mus., XVII, 

p. 656, 1895. 

8 Bute Inlet, R. P. D. Graham. J. A. Bancroft, Horn blend ite. 
Queen Charlotte Sound, Can. G. S. Mem. 23, 
British Columbia. p. 87, 1913. 

9 Prospect Lake, • M. F. Connor. C. H. Clapp, Hornblendite. 
Vancouver, Can. G. S. Mem. 36, 
British Columbia. p. 69, 1913. 
42423°-17--72 
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PYROXENITE-Continued .. 

MnO I 
. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20. H20+ H20- Ti02 .P20s In~lusive. Sum. Sp.gr. 

-------------------- --
'1 0 49.68 12.07 10.57 n. d. 9.02 13.85 . 3. 31 1.15 0.56 trace 100.21 

B 4. v 

1 1 46.0 10.9 .1. 7 9.3 15.2 13. 1 1.5 0.3 2.0 100.0 

·n 3. IV 

12 44.90 17.25 1.71 4.30 20.41 10.89 1.22 0. 56. 0.33 101.57 

D3. V 

13 52.01 1. 65 1. 23 22. 70 1.65 19.15. 1.. 25- 1. 08 n. d. 0.41 s 0.08 101.21 

C3. V 

14 49. 13 11. 23 1. 41 6.54 14. 15 10.99 2.07 0.27 2.35 0.29 0.77 99.20 3.10 

B3. IV 

15 37. 17 21. 79 9.04 2:84 4.42 14.79 2.85 3.25 3.67 0.72 0.46 101.00 2.9'74 

C3. V 

16 40.70 20.80 13.40 n. d. 6.00 8.15 5.25 6.40 0.65 101.35 2.94 

D4. V 

17 41.97 16.60 3.28 ·11. 22 7.02 12.65 2.55 1.18 2.60 1.06 101.13 

C3. V 

18 49.34 3.53 0.91 6.91 18.83 20. 15- 0.17' 0.09 0.58 1. 04 0.03 101. 58 

D2. V 

19 49.15 1.65 1. 58 ''4.19 20.60 20.36 n. d. n. d. 0.85 Cr20a 0. 70 99.08 

B4: V 

20 44.17 11.24 9.97 6.22 6.55 11. 77 3.04 1. 97 2.31 -2.83 99.07 

B3.1V 

21 46.86 9.80 16.35 n. d. 18.08 9.57 trace trace 0.67 101.33 3.333 

D4. V 

22 45.98 20. 60 2.42 7.50 10.43 7.-44 .2. 07. 1. 68 1.02 0. 14 0.50 0.20 0.33 100.23 

C2. IV 

23 41.1:6 20.36 3.37 16. 71 5.50 8.79 2.43 0.82 n. d. 0.13 s o: 13 100.70 3.05 
Cu 0.44 

B3.IV 

PERIDOTITE. 

1 42.63 6.88 3. 33·. 7.27 29.36 5.90 . 1. 26 0. 14 . n. d. 0.36 Cr20a 0.05 97.45 
NiO . 0.27 -

C3. V ' 
2 20.85 5.55 45.62 16.45 0.73 n. d. n. d. n. d. 9.93 trace s trace 99.69 

D4. V 

3 47.41 6.39 7.06 4.80 15.311 14.32 (.0. 69) 1.40 2. 10 s 0.49 100.00 3.30 

C3. V -<-!. 

4 37.44 28.60 11.92 n. d. 1.97 5 .. 45 0.97 1. 02' 12.67 Cr20 3 rione 100.04 

D 4. v 

5 33.80 6.84 12.26 ·n. d. 21.38 9.50 n:. d. n. d. 15.20 98.98 2.73 2 

D 4. v 
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PYROX.ENITE-Continued. 

No. Locality .. Analyst. Reference. Rock name. Remarks. 

10 Mount \Vaterman, A. M. Strong .. Arnold and Strong, Hornblendite. 
San Gabriel Mountains, B. G. S. A., XVI, 
California. p. 197, 1905. 

11 Col d'Eret, H. Arsandaux. A. Lacroix, Hornblendite. Not in \V. T. 
Pyrenees. Cong. G. Int., VIII, C. R., 

p. 833, 1901. 

12 'l'uc d'Ess, 
Pyrenees. 

. Pisani. A. Lacroix, 
Cong. G. Int., VIII, C. R., 
p. 833, 1901. 

Ariegite . In W. T., p. 335. 

13 Ransko, C. v. John. Hinterlechner and v. John, Pyroxenite. 
Eisengebirge, Jb. G. R.-A. Wien., LIX (1), 
Bohemia. p. 216, 1909. 

14 Halire Forest, H. L. Barvir? H. L. Barvir, Porphyritic 
Eule, Ref. N.J., I, hornblende 
Bohemia. p. 49, 1904. rock. 

15 Zitu6, J. Hanasch. B. Zahalka, , Camptonitic 
Mittelgebirge, Sb. Bohm. Ges. W., Art. III, augitite. 
Bohemia. p. 57, 1905. 

lG Giumarra, C. Viola. C. Viola, Giumarrite 
near Rammacca, · B. C. G.·Jt., XXXII, (augitite). 
Sicily. p. 305, 1901. 

17 Tswetli-bor, Not stated. puparc and Pamfil, · Issite Also in 
Iss River, B. Soc. M. Fr., XX~III;· ( feldspath ic C. R., CLI, 
Ural Mountains. p. 366, 1910. hornblendite). p. 1137, 1910. 

18 Sokolky, Not stated. Duparc and Pamfil, Pyroxenite. 
Kamenouchky, · B. Soc. M. Fr., XXXIII, 
Ural Mountains. p. 354, 1910. 

19 Tilai Mountains, Not stated. Duparc and Pearce, Pyroxenite. 
low District, Ourals Nord., II, 
Ural Mountains. p. 417, .1905. 

20 :Mokvaja Wolnowacha, J. Morozewicz. J. Morozewicz, Augitite. Schlieren in 
Mariupol, Ref., N.J., I, basalt. 
Russia. p. 394, 1900. In W. T., p. 315. 

21 Pallavaram, '1'. L. Walker. T .. H. Holland, Hypersthenite. In W. T., p. 469. 
Madras, Mem. G. S. !:rid., XXVIII, 
India. p. 166, 1900. . 

22 Anabar River, H. Backlunci. H. Backlund, Pyroxenite. 
Siberia. Trav. Mus. G. St. P., I, 

p. 158, 1907. 

23 Consols mine, H. P. White. J. B. Jaquet, · Bronzite Not in W. T. 
Broken Hill, . Mem: G. S. N. S. \V. No.5, amphibolite. 
New South \Vales. p. 56, 1894. 

·PERIDOTITE. 

l Kaersut, W. C. Phalen. W. C. Phalen, Peridotite. ''Incomplete 
N ugsuaks Peninsula, Smiths. Misc. Coil., XLV, analysis.'' 
Greenland. p. 211, 1904 . 

2 Iron Mine Hill, T. D:cown. . M. E. Wadsworth, Cmnberlandite. In W. T., p. 469.: 
Cumberland, Litho!. Stud., · Of. No. 1, · 
:rthode Island. p. XVI, 1884. V.3.5.l.3. 

3 Montrose Point·, \V. B.-Emerson. G. H. \Villiams, Augite N Ob . 
near Peekskill, A. J. S., XXXI, peridotite. . differ~nce. 
New York. p. 40, 1886. In W. T., p. 359.: 

4 Ithaca, W. i:I. Morrison. J. F. Kemp, Peridotite. Not' fresh. 
New York. A. J. S., XLII, In W. T., p. ~69. 

p. 412, 1891.. 

[) Manheim, C. W. Smith. C. II. Smyth, . Peridotite. Not fresh. 
Herkimer County, A. J. S., XLIII, In W. T., p. 469.:

1 N~w York. p. 325, 1892. 
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PERIDOTITE-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO Na20 K20 H 20+ H 20- Ti02 PzOs. MnO Inclusive. 
--- ----------------------- I 

Sum. Sp.gr. 

6 41.00 . 7. 58 5.99 4.63 23.59 10.08 0. 52 ° n. d. 4.73 trace co~ 3.62 101. 74 2.989 

D3. V 

7 44. 61· 14.28 n. d. 14.59 15.68 2.56 ' 0.97 0.27 7.17 trace trace 100.13 

C4. V 

8 38.72 16.06 ·n.·d. 11.24 19.01 5.37 5.25 0.34 3.16 tr1ce 0. 24 99.39 

C4. V 

9 38.52 1.60 n. d. 11.24 37.55 1.23 3.61 2.37 3.30 none 0.28 99.70 

C4. V 

10 42. 71 0. 70 n. d. 6.83 n. d. n: d. n. d. 8.38 0.09 C'r20a trace 
NiO 0.32 

100.21 3.10 

A4. IV 

11 47.41 16.03 2.66 7.05 5:81 12.33 4.47 . 2.19 1. 29 trace 99.24 2.96 

C4. V 

12 41.49 2.22 1. 07 7.11 39.63 1. 89 n. d. D. d. 5.56 98.97 

B 4. v 

1 3 46.0 6.8 3.0 7.5 23.9 8.J. 0.8 0.9 2.4 Cr20a 0.2 99.6 3.15 
I 

C3. V 

14 38 .. 6 3. 7 7.6 7.8 27.7, 7.7 .none 0.2 6.4 Cr20a 0.1 99.8 3.00 

C3. V 

Ji5 44.06 12.16 4.85 5.48 18.21 9.80 0.98 3.80 79.34 

A 4. v 

lG 42.10 3.28 8. 27 2.13 30.65 3.77 1. 90- 7.73 0. 70 100.53 2.82 

D4. V 

17 37.8 9. 7 3.4 7.0 22.9 4.1 '0. 8 trace ·14.0 99.7 

D4. V . 
18 43.39 0 9. 09 9.31 7.25 16.80 9.22 0.04 trace 3.45 0. 14 trace trace C02 0.09 

s 0 56 
99.24 

C3. V . 
<'r203 trace 
NiO trace 

19 49.10 8.48 5. 79 n. d. 20.85 12.90 1.67 0.56 0.23 trace Cr203 0. 57 100.15 

04. v 

20 44.64 5.85 2.85 4.50 38.76 2..47 n. d. n. d. 0.30 Ci:20a 0.20 99.57 

B3.1V 

I 21. 43. 70 11.20 3.90 6. 15 25.60 ·7. 07 0.52 0.31 2.80 101.25 

C3. V 

22 43.25 3.25 9.15 D. d: 38. 10 2. 70 0.45 0. 15 2.55 99.60 

B4. V 

23 42.00 ?· 19 2.81 4.41 10.40 3.30 1.20 0.29 1. 66 trace Spinel1.90. 101.1() 

B3. IV .. 

24 40.24 5.38 6.61 6.49 31.05 4 .. 10 0.39 o .. 21 6.80 0.06 s 0.04 101.37 

C3. V 

25- 37.16 10.06 7.53 6.69 28.04 1.84 0.66 0.42 . 8. 70 0.06 trace s 0.11 101.27 

ca. v .. 



No. Locality. 

ikesville, 
Baltimore County, 

(j . p 

Maryland. 

uck Creek, 
Clay County, 
North Carolina. 

7 13 

8 13 uck Creek, 
Clay County, 
North Carolina: 

9 B uck Creek, 
Clay County, 
North Carolina. 

10 L aurel Creek, 
Habun County, 
Georgia. 

·11 'I 'he Potrero, 
San Francisco, 
California. 

panish Peak, 
Plumas County, 

12 s 
California. 

13 L · och Garabal, 
bcotland. 

· och Garabal, 
Scotland. 

Jfi A odann Clach, 
Broadford, Skye, 
Scotland. 

lG c aitlmess, 
Scotland. 

17 l !'irth of Forth, 
Scotland. 

lendalough, · 
County Wicklow, 
Ireland. 

18 G 

19 '1 'uc d'Ess, 
Pyrenees. 

20 L ac Lherz, 
Pyrenees. 

21 L 'Etand de L'Estagnet, 
Pyrenees. 

22 I !'reychinede, 
Pyrenees. 

23 p rades, 
Pyt:enees. 

24 R ansko, 
Eisengebirge, 
Bohemia. 

25 R ansko, 
Eisengebirge, 
Bohemia. 

INFERIOR ANALYSES. 

PERI·DOTITE-Continued. 

Analyst. Reference. 

:r .... ·McCay. G·. H. Williams, 
U. S. G. S. B. 28, 
p. 54, 1886. 

C. BaskE:rville. Pratt and Lewis, 
N.C. G. S. Rep., I, 
p. 76, 1905. 

C. Baskerville. Pratt and Lewis, 
N.C. G. S. Rep.; I, 
p. 78, 1905. 

C. Baskerville. Pratt and Lewis, 
N.C. G. S. Rep., I, 
p. 75, 1905. 

W. H. Emerson. F. P. Klug, 
Ga. G. S. B: 2,, 
p. 81, 1894. 

C. Palache. C. Palache, 
B. Dep.·G. Un. Cal., I, 
p. 177, 18~4. 

w: C. Blasdale. A. C. Lawson, 
B. Dep. G. Un. Cal., III, 
p. 224, 1903. 

J. H. Player. Dakyns and Teall, 
Q. J. G. S., XLVIII, 
p. 115, 1892 .. 

J. H. Player. Dakyns and Teall; 
Q. J. G. S., XLVIII, 
p. 145, 1892. 

T. Baker. A. Harker, 
Rocks of Skye, 
p. 382, 1904. 

H. R. Mill. .J. W. Judd, 
Q. J. G. S., XLI, 
p. 4~2, 1885. 

T. Waller. J. W. Judd, 
Q. J. G. S., XLI, 
p.· 400! 1885. 

H. E. Clarke. J. A. Thompson, 
Q. J. G.~., LXIV, 
p. 479, 1908. 

Stroesco. A. Lacroix, 
N. Arch. Mus. (3), VI, 
p. 264, 1894. 

Pisani. A. Lacroix, 
Cong. G. Int., VII, C. R., 
p. 833, 1901. 

Pisani. A. Lacroix, 
B. Sv. Ct. G. Fr., XI, 
No. 71, p. 31, 1900. 

Not stated. M. Longchambon, 
B. Sv. Ct. G. Fr., XXI, 
No. 131, p. 41, 1912. 

A. Brunet. A. Lacroix, . 
N. Arch .. Mus. (3), VI, 
p. 264, 1894. 

C. v. John. Hin terlachner and v. John, 
Jb. G. R.-A. Wicn, LIX 
(1), p. 209, 1909. 

C. v. John. Hinterlechner and v. John, 
Jb. G. R.-A. '\Vicn, LIX 
1 . 209 1909. ( ), p 

Rock name. 

-

Peridotite. 

Amphibole-
peridotite. 

Troctolite. 

D.unite. 

Dunite; 

Lherzolite. 

Peridotite. · . 

Peridotite. 

0 li vine-diallage 
rock. 

Dolerite picrite. 

Ecyelite. 

Picritc. 

Hornblende 
peridotite. 

Lherzolite. 

Lherzolite. 

Peridotite. 

· Lherzolite. 

Lherzolite. 

Peridotite. 

Peridotite. 

-

1141 

Hemarks. 

Not fresh. 
In W. T., p. 469. 

rn W. T., p.471. 

In W. T., p. 471. 

In W. T., p. 355. 

In W. T., p. 471. 

Calculated fro m 
l 3 poor partia 

analyses. 
In W. T., p. 471 

In W. T., p. 471 

N on:q. and mode. 

In W. T., p. 471 

Noti,n W. T. 

In W. T., p. 355 

In W. T., p. 369 
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PERIDOTITE-Continued. 

No. Si02 Al20 3 . F:.e20a FeO MgO CaO Na20 K20 H20- Ti02 P20s ~fuO Inclusive. Sum. Sp.g r. 

-------------- ------ . 
26 ~0.8~ 1.09 1. 98 5.02 37.09 1.32 n. d. n. d. 10.2 6 0.64 Cr20a 0.32 98.53 

D3. V 
; 

27 49.35 2.68 n. d. 7.37 20.00 20.36 n. d . . n. d. 0.6 0 100.36 
I 

C4. V 

28 . 44.91 4.84 4.64 6.75 23.16 14. 70 n. d. n. d. 4 Cr20a 0. 76 101.23 

C4. V ! 

I 

29 43.30 4.89 6.20 11.66 16.68 19.70 n. d. n. d. 

D4. V 

5' 

j 

102.58 0. 1 

30_ .,. 41..44 5.80 10.46 9.'93 13.36 19.53 n. d. n. d. 
- ... '· 

2 o. osl c.,o, 0.57 101.36 0.2 

C4. V 

31. : 4q .. 15 4.60 12.24 10.87 15.01 17.26 n. d. n. d. 
•. : 

0 Cr203 0. 58 101.11 0.4 

C4. V 

32 39.22 0.39 n. d. 16.41 43.81 1. 20 n. d. n. d. 0.3 2 trace Cr20a tnlce 101.35 

D4. V 

3.3 36.85 1. 53 5.60 6.65 42.17 1. 09 n. d. n. d. 6.5 3 Cr203 n. d. 100.42 

B4. V 

34 31.84 1. 37 .. 15.63 14.25 33.10 0.91 n. d. n. d. 2.4 9 trace Cr203 n. d. 99.59 

B4. V 

35 35.41 1. 33 4.43 3.66 44.05 n. d. n. d. n. d. 12.2 8 101.06 

C4. V 

36 44.20 2.57 7.46 9.00 17.54 ~8.69 0.21 0.16 1.0 ~ 0.63 0.08 101.59 

D3. V 
-I . 

37 42.84 3.60 5.69 8.48 24. 60 11.41 0.61 0.42 1.8 0 trace Cr20a 3.04 102.49 

D3. V 
.. 

-

38 36.92 8.55 17.46 8.02 11. 87 18:20 n. d. n. d. 0. 1 5 101.17 

D4. V 

39 40. 56 4. 54 13.65 8. 77 13. 07 19.06 0. 25 . 0 .. 09 10 4 0. 33 0.02 101.,38 

D2. V 

40 38.76 11.93 5.57 7.01 26.03 6.91 0.53 0.07 3.8 6 0.11 0.53 101.31 

D3.V 

41 38. 72 2.55 4.50 3.76 41.36 n. d. 0.57 n. d. 7.7 0 99.16 

B4. v 

42 . 38.00 1. 33 3.05 4.46 41.92 n. d. n. d. n. d. 11. 1 8 0.23 ·cr20a o. 21 100.38 

B4. V . 
43 37.36 16.37 18.03 5.03 1.22 9.62 3.70 3.68 0.5 1 trace C02 3.24 98,76 

D4. V 

44 58.03 15. 53 9.·64 n. d. 4.55 6. 99 n. d. n. d.· non e 4.54 99.28 
-

'D4. V 
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PERIDOTITE-Continued. 

No. Locality. Analyst. Reference. Rock name. Remarks. 

---
2G Kraubath, H. Hofer. K. A. Redlich, Peridotite. 

. Styria. Con~. G. Int., IX, 
Gui e IX, p. 3, 1903. · 

27 Koswinsky Kamen, 
Ural Mountains. 

L. Duparc. Ddtarc and Pearce, Koswite. 
urals Nord, I, 

p. 119, 1902. 

28 Kosw.insky Kamen,, · L. Duparc. Ddtar~ and Pearce, Wehrite. 
Ural Mountains. urals Nord, I, 

p. 173, 1902. 

29 Koswinsky Kainen,. L. Duparc. D'(f.at•c and Pearce, · Koswite. Not typical. 
Ural Mountains. urals Nord,.I, 

p. 119, 19Q2. 
0 

30 Koswinsky Kamen, L. Duparc, Duparc and Pearce, Koswite. Type. 
Ural Mountains. ., Ourals Nord, I, 

p. 119, 19~2. 

31 Koswinsky Kamen, ~· Duparc. Duparc and Pearce, Koswite. Type. 
Ural Mountains. Ourals Nord, I, 

p. 119, 1902. 

32 Koswinsky Kamen, Jou Kowsky. D{f.arc and Pearce, Dunite. 
Ural Mountains. . R., CXXXII, 

p.-894, 1901. 

33 Koswinsky Kamen, L. Duparc. Ddtarc and Pearce, Dunite. "Cr203 in 
Ural Mountains. urals Nord, I, excess of 

p. 163, 1902. Al20 3.''· 

34 Koswinsky Kamen, 
Ural Mountains. 

L. Dpparc. Ddtarc a:rid Pearce, Dunite. 
urals Nord, I, 

p. 128, 1902. 

35 Sosnowsky Ouwal, L. Duparc. Ddtarc and Pearce, Dunite. "Cr20 3 in 
Ural Moun~ains. urals Nord, I, .excess of 

p. 163, 1902. Al20 3.'' 

36 Ta~l, Not stated. Dlf.arc and Pamfil, Koswite. 
ral Mountains. . Soc. M. Fr., XXXIII, 

' 
p. 351, 1910. 

37 Garewaia River, Not stated. Ddarc and Pearce, Garewaite. AI 0 3 and 
Tilai Mountains, . R., CXXXIX, Or20 3 inter-
low District, p. 155, 1904. changed. 
Ural Mountains. Cf. Ourals 

Nord, II, 
p. 490, 1905. 

38 'l'ilai Mountains, Not stated. Ddtarc and Pearce, Koswite.. 
low District, urals Nord, II, 
Ural Mountains. p. 423, 1905; 

39 Katch Kanar Mountain, Not stated. Duparc and Pamfil, Koswite. 
Iss District,· B. Soc. M. Fr., XXXIII, 
Ural Mountains. p. 351, 1910. 

40 Tschiss'ota Mountains, F. Pearce. Duparc and Pearce, Troctolite. 
Ural!\ ountains. C. R., CXLIV, 

p, 1290, 1907. 

41 Solwa-Supreya, Krikmeyer. Loewinson-Lessing, Dunite. In W. T., p. 473. 
Ural Mountains. G. Sk. Jusno. Saosk., 

p. 166, .1900. 

42 Antschung River, Not stated. Ddarc and Wunder, Harzburgite. 
Ural Mountains. . . R., CLIII, 

p. 884, 1911. 
·. 

43 Assuan,. J. Szadeczky. J. Szadeczky, Josefite Not in W. T. 
Egypt. F. K., XXIX, (olivine-augite 

p. 210, 1899. rock). 

44 De Beers mine, H. E. Roscoe. Of. V. Har~, IGinberlite. ''Hardibank.'' 
Kimberley, Ec. G., I , 
Griqualand. p. 450, 1909. 
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PERIDOTITE-Continued. 

I 
CaO I Na20 I I No. Si02 Al20 3 Fe20 3 FeO l\fgO K 20 H20+ H20- Ti02 P20 5 MnO Inclusive. Sum. Sp.gr. 

------------
45 '49. 50. 18.40 13~'10 n. d. 5.25 2.24 4.65 1.48 5.23 99.85 

D4. v' 

46 46.60 16.90 11.60 n. d. 9.35 2.87 4.67 0.63 . 7.12 99.74 

D4. V 
-· 

47 46. 16 10.00 6.71 n. d. 16.63 3.84 n. d. 9.75 . 5. 68 0.34 99.11 

D4. V 

48 40.30 9.45 7.30 · n. d. 21.20 3.48 4.93 0.90 13.00 100.56 

D4. V 
0 

49 39. 73 2.31 9.69 n .. d. 24.42 10. 16 n. d. n. d. 7.55 C02 6.56 100.42 
,J 

D4. V I 
--~ 

50 34.·80 14.40 30. 76 2.70 1.40 n. d. 10.60 C02 5.55· 100.21 2.67 

D4. V 

51 33.00 12.00 32.38 9.60 0.67 n. d. 6.00 C02 7.05 100.70 . 2. 734 

D4. V 

5 2 42.41 9.02. 7.94 3.59 17.26 8.35 traee trace 7.65 1. 02 C02 3.53 100.77 
trace s trace 

4. v Cr203 trace 
D 

3 39.35 6.56 n. d. 9;45 28.51 3.10 0.73 0.15 9.05 0. 14 0.60 1. 57 C02 none. 99.21 2.81 s none 
5 

C4. V 

5 4 39.99 3.55 n. d. 8.56 41.26 4.19 n. d. n. d. 2.07 trace Cr20a trace 99. 62 

D 4. v 

5 5 30.00 n. d.· ~.76 2.40 45.48 0.48 n. d. n. d. 13.36 Cr20a 2. 30 99. 78 
I 

C4. V 
I 

IRON ORES, .ETC. 

I 

26.00 0.26 33.71 33.41 1. 16 1. 14 n. d. n. d. n. d. 0. 17 none 2. 12 s none 97.98 
Cr203 0.01 

3. v V20s trace 

1 

D 

2 20.90 ·1.75 70.29 2.01 2.63 trace n. d. n. d. n. d. 2.23 none 99.81 

B 4. v 

3 11.89 0.34 87.00 0.80 0.20 n. d. n. d. n. d. none 0.06 s trace 100.25 

B 4. v 

4 11.39 trace 85.55 3.44 0.·22 n. d. n. d. n. d. none 0.02 s trace 100.62 

B 4. v 

5 11.37 1. 32 53.33 14.42 2.73 0.10 n. d. n. d. n. d. 16.03 0.01 s trace 99.31 

B 4. v 
I 

6 18 .. 60 7.00 62.00 n. d. 1.60 1. 30 n. d. n. d. n. d. 10.00 100.50 

C4. V 

' 7 8.60 4.00 70.50 n. d. 2.'30 1.60 n. d. n. d.· n. d. 14.00 to1. oo 
C4. V " 

8 2.32 4.06 . 73.87 3.66 0. 13 n. d. n. d. n. d. 15.41. trace s 1.42 100.87 

B4. V 
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PERIDOTITE-Continued. 

~No Locality. AJ?-alyst. ' Reference. Rock name. I Remarks. 

--- .. 
De Beers mine, L. de Launay. Cf. V. Hart\f:, Kimberlite. · "Hardibank." 

lGmberley, Ec. G., I , 
Griqualaud. p. 450, 1909. 

45 

De Beers mine, L .. de Launay. Cf. V. Hartog, Kimberlite. ''Hardibank.'' 
Kimberley, Ec. G., IV, 
Griqualand. p. 450, 1909. 

46 

De Beers mine, H. E. Roscoe. Cf. V. Hart\f:, Kimberlite. "Blue 
-Kimberley, Ec. G., I , ground.'' 
Griqualand. p. 450, 1909 .. 

47 

De Beers mine, L. de Launay. L. de Launay, Perido.tite In W. T., p. 473. 
Kimberley, C. R., CXXV, (kimberlite). 
Griqualand. .P· 336, 1897. 

48 

De Beers mine, N. S. Maskelyne. Cf. V. Hartog, Kimberlite. "Blue 
lGmberley, Ec. G., IV, ground.'' 
Griqualand. p. 450, 1909. 

49 

Kimberley, H. C. Lewis. II. C. Lewis, Kimberlite. In W. T., p. 473·: 
Griqualand. Gen. of the Diam., 

p. 47, 1897. 

50 

Kimberley, II. C. Lewis. H. C. Lewis, Kimberlite. In W. T., p. 473. 
Griqualand. Gen. of the Diam., 

p. 47, 1897. 

51 

Sch u Her mine, Not stated. H. S. Harger, Kimberlite. 
Pretoria, Tr. G. Soc. S. Afr., VIII, 
Tmnsvaal. p. 120, 1905. 

52 

Hannans Lake, C. C. Williams: E. S. Simpson, Peridotite. 
](algoorlie, W. Aust. G. S. B. 6, 
'\Vestern Australia. p. 75, 1902. 

53 

Olivine Rang,e, '1'. Bateman. G. H. F. Ulrich, Peridotite. In V'l. T., p. 369. 
South lsland, Q. J. G. S., XLVI, 
New Zealand. p. 629, 1890. 

54 

Milford Sound, P. Marshall. P. Marshall, Harzburgite. 
New Zealand. Tr. N. Z. lust., VII, 

55 

'' p. 483, 1905. 

IRON ORE~, ETC. 

1 Tucker Lake, J. '1'. Singewald. J. T. Singewald, I Magnetite ore. In gabbro. 
Minnesota. V. S. Dep. Min. B. 64, MgU=MgC03 • 

p. 105, 1913. Ca0=CaC03• 

2 Iron Lake, J. A. Dodge. N. II. and II. V. Winchell, Iron ore. Fe20 3=Fe30 4• 

:Minnesota. Minn. G. S. ·B. VI, Not in W. T. 
p. 641, 1891. 

3 Kawishiwi River, C. lJ"'. Sidener. II. V. Winchell, Iron ore., Not in W. T. 
Minnesota. Minn. G .. S. A. R., XVIi, 

p. 80, ~889. 

4 . Kawishiwi River, C. F. Sidener; H. V. Winchell, Iron ore. Not in W. T. 
1\finnesota. Minn. G. S. A. R., XVII, 

p. 97, 1889. 

5 Iron Lake, 
1\:linncsota. 

C. F. Sidener. H. V. 'Winchell, 
Minn. G. S. A. R., XVII, 

Iron ore. Fe20 3=Fe30 4• 

Not in W. T. 
p. 81, 1889. 

(j Iron Mountain, School of Mines, Cited in J. T. Singewald, Iron ore. 
:Fremont County, Paris. U. S. Dep. Min. B. 64, 
Colorado. p. 132, 1913. 

7 Iron Mountain, School of Mines, Cited in J. T. Singewald, Iron ore. 
Ft·emont County, Paris. U. S. Dep. Min. B. 64, . 
Colorado. p. 132, 1913. 

8 Sol no~ 0. N. Heiden- J. II. L. Vogt, 'fitanomagnetite. Not in 'N. T. 
Sko je, reich. Zs. Pr. G., VIII, spinellite. 
Sondmore, p. 236, 1900. 
Norway. 
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IRON ORES, ETC.-Continued. 

No. Si02 Al20 3 Fe20 3 FeO MgO CaO N~o. K20 H 20+ H20- Ti02 P:Ps MnO Indusive. Sum. I Sp.gr, 
--- --- ·-----------------

•. 

9 n. d. n. d. 29.00 27.00 4.07 2.00 n. d. n. d. n. d. 34.50 1.27 s 0.29 98. 13 

C4. V 

10 n. d. n. d. 20.03 32.31 3.34 n. d. n. d. n. d. n. d. 43.78 100.06 

C4. V 

11 n. d. n. d. 18. 71 34. 17 3.04 n. d. n. d. n. d. n. d. 44.05 99.97 

C4. V 

12 5.33 0.61 4 .. 83 82. 28 0.50 3.84 n. d. n. d. n. d. n. d. 2.52 0.16 s 0.06 99.56 

B3. IV 

13 1.92 0. 72 0.80 92. 80 0.83 0.80 n. d. n. d. n. d. 1.34 0.01 0.23 VsOa 0.20 99.78 s 0.03 

B3. IV 

.14 1.88 1. 39 1.91 90.19 0.72 0.60 n. d. n. d. n. d. 0.26 0.05 0.21 s 0.02 100.23 
Cu trace 

B3. IV .. 

15 1. 80 0.79 4.58 76.01 0.75 8.92. n. d. n. d, n. d. 0.13 6.71 0.93 s 0.0.3 . 100.67 

B3. IV· 

16 1.41 2.09 57.83 20.49 0.58 1. 85 n. d. n. d. Q .• 20 (CalO) 0.99 4;50 89.94 

D3. IV 

17 29.60 11. 12 21.14 18.64 3.96 6.00 n. d. n. d. 1. 40 6.48 0.08 0.26 803 0.25 98. 93 

B3. IV 

18 4.26 13.11 47.94 30.86 3.23 n. d. n. d. n. d. n. d. none 99:40 

B4. V 

19 1.66 8.08 n. d. 18.43 12.47 0.91 n. d. n. d. 0.20 0.20 CrsOa 59.09 101.04 

C4. V .. 

20 9.89 5.40 70.83 0.!)4 2.41 0.92 n. d. n. d. 5.41. 0.02 0.27 s 0.05 100.'01 
CrsOa 4.09 

C2. IV. 
NiO 0.19 
BaO none 
ZnO trace 

21 9. 60. 14.59 62. 79 0.32 1.03 0. 70 n. d. n. d. 5.55 0.33 0.51 COs 0.55 99.~8 s 0.03 

C2. IV 
Crs03 3.40 
NiO 0.88 
BaO none 
As 0.01 
CuO none 
ZnO none 
PbO none 

22 7.44 4.85 73.37 1.97 3.15 trace n. d. n. d. 3.68 0.03 0.07 s 0.02 99.81 
MnO 0.07 

C3. V 
NiO 1. 69 

23 7.40 13. 75 .65.86 0. 19 0 .. 77 0.20 n. d. n.d. 4.80 ·o.o3 0.47 COs 0.25 99.98 s 0.03 

C2. IV 
CrsOa 3. 58 
NiO 0.64 
BaO none 
As 0.01 
Zn,Cu,Pb none .. 

24 6.65 6. 80 74.29 0.39 1.26 0.48 n. d. - n. d. 4.60 0.03 0.51 C02 0.05 99.96 s 0.04 

C2. IV 
Cr203 3. 05 
NiO 0.90 
As· 0.02 
CuO none 
ZnO trace 
PbO trace 

25 5.25 8.00 70.25' 0.39 ·1.23 1. 50 n. d. n. d. 8.40 0.03 0.05 ·co2 o 1. so 99.96 
I s 0.03 

C2. IV 
Cr201 2. 78 

I 
NiO 0. 50 

- l I 
BaO none 
PbO trace 

.. 
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IRON ORES, ETC.-Continued. 

-
N o. Locality. Analyst. Reference. Rock name. Remarks. 

--
Ankershus, A. Tamm. c. F. Kolderu1, Ilmenitite. Not in ,V. T. 

near Ekersund, Ber\ Mus. arb.,. 
Norway. No. , p. 178, 1896. 

9 

K)iand, Looft. c. F. Kolderu1, . Ilmenititc. Not in W. T. 
• kersund, Berg. Mus. arb., 

Norway. No. V, p. 178, 1896. 

10 

Kyland, Looft. c. F. Kolderu1, Ilmenitite. Not in W. T. 
l~kersund, · Berg. Mus. arb., 
Norway. No. V, p. 178, 1896. 

11 

Ekstromsberg, Not stated. Lundbohm and Petersson, Iron ore. Fe0=Fe304. 
Lapland, Iron Ore Res., II, Ot_her -analyses 
Sweden. p. 581, 1910. m paper. 

12 

Leveaniemi, Not stated. Lundbohm and P~tersson, Iron ore. Fe0=Fe304. 
Laphtnd, ·- Iron Ore Res., II, Ot_her analyses 

· Sweden. . p. 580, 1910. m paper. 

18 

Luossavara, Not stated. Lundbohm and Petersson, Iron ore. Fe0=Fe304. 
l~apland, Iron Ore Res., II, O~her analyses 
Sweden. p. 561, 1910. m paper. 

14 

Kirunavaara, Not stated. Lundbohm and Petersson, Iron ore. Fe0=Fe304. 
Lapland, Iron Ore Res., II, Ot_her analyses 
Sweden. p. 561, 1910. 111 paper. 

15 

ROdekoruberg, E. Bengtson. P. Geijer, Iron ore. Ti02 n. d. 
near Lulea, G. F. F., XXXIV, 
Sweden. p. 191, 1912. 

16 

Joubrechkine, Mine analysts. Duparc et al., Magnetite ~ock. 
Wichera, Oural Nord., III, . ' 

Ural Mountains. p. 187·, ] 909. 

17 

I 

Deneschkin Kamen, Kultacheff. F. Loewinson-Lessing, Magnetite rock. Layers in 
Ural Mountains. J uf:lhno-Saos., gabbro. 

p. 166, 1900. No Ti02? 

18 

Not in W. T. 

Psembonowka, N .. :M. Slawsky. N. Bef:'borodko, . Chromite ore. 
Ku an District, . N.J. B. B., XXXIV, 
Caucasus. p. 791, 1912. 

19 

Ltitzi, Not stated. H. K. Scott, Chrome iron ore. 
Lokris, J. Iron St. Inst., LXXXVII, 
Greece. p. 465, 1913. 

20 

Thebes, · Pattinson and H. K. Scott, Chrome iron ore. 3 decimals. 
Boeotia, Stead. J. Iron St. Inst., LXXXYII, 

21 

Greece. p. 465, 191_3. 

Politika, E. Riley. H. K. Scott, Chrome iron ore. 
Euboea 0 .T. Iron St. Inst.., Lxx;x:vn, : 
Greece.' p. 465, 1913. 

22 

Lannes, Pattinson .and H. K: Scott, . Chrome iron ore. 3 dec~mals. 
Lokris, Stead. .T. Iron St. Inst., LXXXVJJ, 
Greece. p. 465, 1913. 

23 

'l'souka, I p . . H. K. Scott, . I at.tmson and Chrome iron ore. 3 decimals. 
Lokris, · Stead. .T. Iron St. Inst., LXXXVII, 
Greece. p. 465, 1913. 

24 

Karditza, Pattinson and H. K. Scott, Chrome iron ore. 3 decimals. 
Boeot.i~, Stead. .T. Iron St. Inst., LXXXVII, 
Greece. p. 465, 1913. 

25 
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APPENDIX 1. 

THE QUANTITATIVE CLASSIFICATION OF IGNEOUS ROCKS. 

INTRODUCTION. 

As the original publications 1 on the quantitative 
·systmn of classification and on some modifications of 
it, as well as some more recent descriptions,2 may not 
be readily available to 1nany readers, a concise account 
of it is given here. More complete details are given in 
those publications ns well as in published. discussions 
of the classification.3 

GENERAL PRINCIPLES. 

The system is a quantitative chemico-mineralogical 
one: The chemical composition of igneous rocks is 
regarded as more fundamental than their mineral 
cmnposition or their texture, so that a~i igneous rocks, 
irrespective of the commonness or rarity of their 
occurrence, are classified pri1narily according to their 
chemical composition, with the object of grouping 
.together rocks of like chemical composition, with_\n 
lin1its. · Tllis phase alone of the classification concerns 
us here; mineral .composition and texture, wlllch are 
regarded as of subordinate ·importance, will not here 
be considered. · 

The chemical character of a rock is expressed in 
terms of the molecules of certain minerals that are 
capable of crystallizing 'on the solidification of a 
magma of a given chemical composition. The ex
pression of the relations of these molecules is quanti
tative. For this purpose a selection is made of the 
n1olecules of the rock-makiJ:ig minerals wlllch agree so 
far as ·is possible (and in fact do so to a very large 
extent) with the actual rock-making minerals. These 

I Cross, \VhitmiUI, Iddings, J. P., Pirsson, L. v., \Vashington, n. s., A chemico
mlnoro.logical classification nnd nomenclature of igneous rocks: Jour. ·acology, vol. 
10, pp. 555-690, 1902; Quantitati vc classification of igneous rocks, pp. 95-284, Chicago, 
1903; 1'hc texture of igneous rocks: Jour. Geology, vol. 14, pp. 692-707, 1906; Modi· 
flcations of tho qtmntitativo system of classification; Jour. Geology, vol. 20, pp. 
MQ-501, 1912. Washington, H. S., The calculation of calcium orthosilicatc in the 
norm: Washington Acad. Sci. Jour., vol. 5, p. 345, 1915. 
~Iddings, J. P., Igneous rocks, vol. 1, pp. 394-454, 1909. Finlay, G. I., Introduc- . 

tlon to tho study of igneous rocks, pp. 143-221, Now York,1913. Washington, H. S., 
I basalti o.nalcitici della Sardegna: Soc. Gool. It~l. Boll.,·vol. 33, pp. 159-167, 1914. 

u Michel IJ6vy, Pri.ncipalcs series volcaniqucs fran~aiscs: Scrv. carte geol. France 
Bull. 92, 1903; Principalcs scricscruptivcsfran~aiscs: Scrv. carte geol. France Dull. 
96, 1900. Card, G. W., Tho classification of the igneous rocks: Mining Journal, 
1904, p. (3). Evo.ns, J. W., 'rho quantitative classification of igneous rocks; Sci. 
Progress, 1906, p. 1. Hatch, F. II., 1'hc classification of the plutonic rocks: Sci. 
Progress, 1908, p. 1. Harker, A., The natural history of igneous rocks, pp. 362-366~ 
1909. Fl!)tchcr, IJ., Introduction to the study of rocks, pp. 143-149, 1909. Cross, 
\Vhitman; Tho natural classification of igneous rocks: Gcol. Soc . .Quart. Jour., vol. 
66, pp. 493-502,1910. Ccrtaln criticisms of tho quantitative classification: 11• Cong. 
g6ol. intcmat., Compt. rend., pp. 971-976, 1912. Fcrmor, L. L., Tho systematic 
position of tho koduritc series: Gcol. Survey India Roc., vol. 42, pp. 208-230, 1912. 
Mcnncll, F. P., Manual of petrology, p. 87, 1913. 'Daly, R. A., Igneous rocks and 
their origln, pp. 9-12, 1914. T~Trcll, G. W., A review of igneous rock classification: 
Sci. Progress, pp. 6~, 1914. Milch, L., Die systcm.."Ltik der Eruptivgcstcinc: 
l<'ortschritto Mineralogic, vol. 4, pp. 218-222, 1914. Cross, Whitman, Problems of 
potro~ro.phic classification suggested by tho koduritc series: Jotir. Geology, vbl. 22, 
p. i91, 1914. 

mineral qi.olecules are known as standard, the minerals 
that actually make up the rock being called modal. 
For a proper comprehension of the system of classifi
cation it i& of the utmost ilnportance to be-ar the dis
tinction in mind, and to grasp the fact, that the standard 
mineral molecules used are molecules and not minerals. 
This point was not sufficiently· emphasized in the orig
inal publication, and the neglect to state it explicitly 
has led to sonie misunderstanding and consequently 
some unjustifiedly adverse criticisms of the classifi~ 

cation. 
The modal aluminous pjroxenes, amplllboles, micas, 

garnets, and melilite (called collectively alferric 
minerals), being very complex and variable in compo
sition, are not included in the standard 1ninerals and 
are not regarded in tills phase of the classification, 
for reasons of practicality given in the original papers. 

The con1position of the roc~ expressed in terms of 
the standard mineral molecules is called th(;) norm, 
and the actual mineral composition, expressed quanti
tatively, is called the mode. The nor1n may or may 
not correspond with the mode, but as nearly all the 
standard molecules actually express commonly oc
curring rock · n1inerals (mixtures of isomorphous 
inolecules, ~s in the feldspars, being taken into ac
count), the norm and the mode correspond very 
closely· with each other in very many, if not the 
n1ajority, of holocrystalline rocks .. 

CONSTRUCTION OF THE SYSTEM. 

'rn the construction of the system as outlined above, 
two considerations, involved in the characters of 
rocks, are of paramoimt importance. These are the 
number of variables that must be dealt with and the 
unbroken continuity. of gradation between all the 
factors of the same category involved in the problem. 
The constituents that may- enter. into the chemical 
composition or into the norm of a rock are numerous, 

. the number of chemical constituents to be considered 
in a superior analysis being scarcely ever less than 10 
and possibly reaclllng 20, and the number of stand
ard mineral molecules about 30. The fact is now 
generally recognized that there are no sharp or "natu
ral" divisions between igneous rocks, as these grade 
into one another in every respect, whether of chemical 
composition, mineral composition,· or texture, the last 
including either crystallinity, granularity;· or fabric. 

It has been found that the best if n<;>t the only 
practicable way . of dealing systematically with the 

1151 



1152 CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

numerous variables of the norm is to treat them 
dichotomously~that is, to divide them into a series 
of pairs of contrasted variables, each successive pair 
expre$sing characters of successively. l~ss generality 
or magnitude and of correspondingly greater particu-
larity and definiteness. · 

The use of percentages to express the relations of the 
two variables is preferable to the use of ratios, which 
were used in the original publication, because the use o.f 
ratios involves the consideration of hyperbolic. curves, 
thus tending to conceal the true relations.1 'State
ment in percentages is commonly .used for the graphs 
of physical chemistry. · 

The continuous gradation in the character of rocks 
and the absence of natural divisions n.ecessitate 
arbitrary divisions, in making which, furthermore, the 
fact must be considered that in any pair either one of 
the variables may be present to the exclusion of the 
other. fu the present system of classification this 
arbitrary division is accomplished by selecting five 
center points, which -seem to be those that are ·most 
obvious and practical in .showing the relations of two 
variables in any pair. These center points are indi
cated below, the relations· being expressed both in 
percentages and ratios: It should be noted that 
these and all subsequent percentages here given express 
only the sum of the amounts of the two v3.riables 
contrasted. They are not percentages of tfie ri.orm 
(except in classes) o:r of the rock. 

Two center points are used where one variable, A orB, is present 
to the exclusion of the other. A=lOO, B=O; or A=O, D=lOO. 
A :B=1 :0 or 0:1. 

One center point is used where ~oth variables are. present in 
equal amount. A=50, B=50. A: B=1: 1. 

Two intermediate center points are used where .the amount of 
one. variable is three times that of the other. A=75, B=25; or 
:A=25, B=75. A :B=3 :1 or 1':3. 

The limits of the divisions of a series marked by 
these center points are where the percentages are as 
follows: A=87.5,· B=12.5; .A=62.5, B=37.5; A= 
37.5, B=62.5; A=37.5, B=62.5;· A=12.5, B=87.5. 
The corresp<;mding ratios are A: B = 7: 1, 5:3, 3:5, 1:7. 

If one of a p~ir of variables is present in amount equal 
to or greater than 12.5 per cent of the two it is said to 
be notable, but if its amount is less than this it is said 
to be negligible. 

These general divisions are nun1bered and defined. 
as follows, the prefix being annexed that indicates the 
relation in the nomenclature. 

1. A is extreme over B, B being negligible. Prefix per, applied 
to A. 

2. A is dominant over B, both being notable. Prefix do (dom), · 
applied to A. 

3. A is equal (or nearly equal) to B. both being notable. No pre-' 
~x is used. 

1 Cf. Michel Levy, Serv. carte go.:>l. France Bull. 92, p. 25, 1903; also Washing
ton, H. S., ~our. Geology, vol.15, p. '1:17, 1907, 

4. B is dom1:nant over A, both being notable. Prefix do (dom,), 
applied ton. 

· 5. B is extreme over A, A being neglig1:ble. Prefix per, applied 
to B. 

In the first two and in the last two divisions A and 
B are spoken of, respectively, as preponderant (prefix 
pre), the other being subordinate (no prefix used). 
'When one variable is subordinate to the other (as B 
in 2 and A in 4), its further subdivision, when needed, 
is on a threefold basis, as follows: · . 

1-2. Ais preponderant'over B. Prefix pre, applied to A. 
3. A is equal (nearly equal) to B. No prefix used. 
4-5. B is preponderant over A. Prefix pre, applied to B. 

Subdivision of either variable is only called for 
when it is in notable amount; when it is negligible 
(as B in 1 and A in 5) there is no subdivision. 

OUTLmE OF THE SYSTEM. 

DIVISIONS. 

The divisions made in accordance with the prinei
ples sta-ted and the terminations that distinguish the 
divisions are as follows: 

Class (-ane). Subclass (-one). 
Order (-are). Su'!:>order (-ore). 
Rang (-ase). Subrr..ng (-ose). 
Grad (-ate). Subgrad (-ote). 

"Sections" of any of these are indicated by the in
sertion of "i" between the root and the regular termi-
nation. , 

Of these divisions, class, subclass, order, suborder, 
rang, and subrang are of chief interest ·here. The 
classification presented in this collection has not. been 

. carried as far as grad and subgrad, so that these will 
be treated very briefly. 

For the pl,ITpose of carrying out this classifiqation 
the standard mineral molecules, 2 in terms of which the 
norm is calculated-the .normative mole~mles, are 
first divided into two groups. The first group of 
molecules called salic, characterized in general by the 
presence of silica and alumina, includes the molecules 
of quartz, corundum, zircon, orthoClase, albite, anor
thite, leucite, nephelite, and a few others of minor 
importance. The second, called fernie,· characterized 
by being nonaluminous and in general by the presence 
of magnesia and iron o:Xides, includes the molecules 
of acmite, diopside, hypersthene, wollastonite, olivine, 
calcium orthosilicate, magnetite, ilmenite, hematite, 
.apatite, and a few others of minor importance. In the 

· course of the classification each· of these two groups 
will be further subdivided into parts and these into 
still smaller divisions. · · 

A diagrammatic scheme of the classification is shown 
in figure 2. This is necessarily incomplete and ex
presses in detail only the chief successions of divisions, 
which, however, include most of the igneous rocks. 

sA list of the standard mineral molecules will be found on p. 1163. 
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CLASSES. 

The. classes are based on the relative amounts of the 
collective salle and fernie molecules in· the norm. 
There are five classes: 

Class I "(persalic). The salic molecul~s are extreme over the 
fernie. Center point: sal:=lOO, fem=O; sal:fern=1:0. Limits: 
sal:<I00>87.5; fem:<0>12.5; sal; fem=1:0. 

Class II (dosalic). The salic molecules are dominant over the 
fernie. Center point: sal=75, fem=25; sal:fem=3:1. Limits: 
sal-:<87.5>62.5, fem:;:12.5<37.5; sal:fem-:<7:1>5:3. 

Class III (salfemic). The salic and fernie molecules are equal 
or nearly equal in amount. Center point: sal=50, fem=50; 
sal:fem=1:1. Limits: sal:<62.5:;:37.5; fern :;:37.5:<62.5; sal:fem 
:<5:3:;:3:5. . 

Class IV (dofemic). The fernie molecules are dominant over the 
salic. Center point: sal=25, fem::=75; sal:fem=1: 3. Limits: sal 
<37.5:;:12.5, fem>62.5:<87.5; sal:fem<3:5:;:1:7. 

·Class V (perfemic). The fernie molecules are extreme. over the 
salic. Center point: sal=O, fem=100; sal:fem=O: 1. Limits: sal 
<12. 5:;:0, fern>87.5"<:100 . 

. · In subdividing. the classes as ·far down as and includ
ing subrang, only the ·salle molecules are considered 
in Classes I, II, and III, and only the fernie in Class~ 
IV ·and V. In Class III the amount of the fernie 
mole~ules :p:tay equal or even exceed (up to the limit) 
that of the salic molecules; but here the fernie group 
1s treated .as subordinate for reasons give~ in the 
original publication and also by Iddings.1 

SUBCLASSES • 

The subclasses are based on the relative amounts of 
certain parts into which the salic and fernie groups are 
divided, as follows:. 
Sal {Part 1. Quartz (Q), feldspars (F), feldspathoids (L). 

Part 2.· Corundum (C), zircon (Z). 

l
Part 1. Pyroxenes (P); olivines and calcium orthosilicate 

F · · (0); magnetite, hematite, ilmenite, rutile, titanite, 
em perofskite (M). 

Part 2. ,Apatite, fluorite, .pyrite, etc. (A). . . · 

In Classes I, II, and· III the division is fivefold and 
is made on the basis of the relations of the two varia
bles (Q +F +L) and (C +Z). In Classes IV and V 
it is likewise fivefold but is made on the basis of the 
relations of the two variables (P +0 +M) and (A). 
rrhe center points and limits are identical in position 
with those of the classes. In Subclasses II, III, IV, 
and V of Classes I, II, and III _the relative' amounts 
of corundum (C) and zircon (Z) may be recognized 
by sections formed by contrasting these two variables 
in the same way, the division being threefold in Sub
class II and fivefold in the others. 

As most ign~ous rocks belong to Subclass I of any 
class, the· succeeding. description of the classification 

· will pertain only to Subclass I of each Class: 

1 Iddings, J. P., Igneous rocks, vol. 1, p. 411, 1913. 
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ORDERS.r 

The orders are based on the relative amounts of the 
subparts of mineral molecules th_at constitute part 1 
of the salic and part 1 of the fernie group .. 

In Classes I, II, and III the division is based on the 
molecules .of part 1 of the salic group. To carry this 
div.ision out rigidly Q should l;>e contrasted first ·with 
(F + L), expressing thus the degree of excess of silica. 
Bu.t as was pointed ·out by Zirkel 1 quartz ·and the 
lenads 2 (leucito and nephelite) are incomp~tible
that is, they never coexist in igneous rocks, so far as 
known, and as the feldspars may· occur with ·either, 
thes.e three variables are treated serially-that is, as 
a combination of two pairs of variables,. quartz mole-. 
cules being contrasted with feldspar molecules, and 
these in turn, without a break, with lenad · (feld
spathoid) molecules. The division is doubly fivefold 
and these orders are defined as follows, tho positions 
of the center points· and limits being the same as with 
classes. · 

Orders of Classes I, If,· and III. 

Order 1 (perquaric). Quartz extreme over feldspars. 
Order 2 (feldoquaric). Quartz dominant over feldspars. 
Order 3 ( quarfelic). Q.uartz and feldspars equal. 
Order 4 (quardofelic). Feldspars dominant over quartz. 
Order 5 (perfelic). Feldspars extreme over quartz or lenads. 
Order 6 (lendofelic). Feld&pars dominant over lenads. 
Order7 (lenfelic). Feldspars and lenads equal. 
Order 8 (feldolenic). Lenads dominant over feldspars. 
Order 9. (perlenic). Lenads extreme over feldspars: 

In Classes IV and V the· division is based on tho 
molecules of part 1 of the fernie group. These ·are 
molecules. of minerais that are not incompatible in 
igneous rocks, so that the division is not serial, as 
before, but fivefold and in two steps. For this pur
pose the silicate molecules of pyroxene~ (P) and oli
vines (0) are first contrasted \vith tho nonsilicates (M) . 
This procedure is carrie.d out as in the prec~cling di
visions, the positions of the center points and limits 
being the same. 

Orders of Classes .IV and V. 
Order 1 (perpolic). P+O extreme over M. 
Order 2·(dopolic). P+O dominant over M. 
Order 3 (polmitic). P+O and M equal. 
Order 4 (domitic) .. M dominant over P+O. 
Order 5 (permitic). 1~ extreme over P+O. . 

The relative amounts of the metasili~ates (P) and 
the orthosilicates (0) are expressed analogously in sec
tions of an order. ·In' orders 1, 2, and 3 the division is 
fivefold and analogous to. the preceding cases. 

Section 1 (perpyric). P extreme over 0. 
Section 2 (dopyric). P dominant over 0. 
Seetion 3 (pyrolic). P and 0 equab 
Section 4 (domolic). 0 dominant over P. 
Section 5 (perolic). 0 extreme over P. 

1 Zirkel Ferdinand, Lehrbuch der Petrographic, vol. 1, p. 646, 1893. Zirkel s::t)•s: 
"Hiorvo~ ist bis jotzt eino Ausn::thmo nioht gofundon, so dass d!es zur Zeit als ein 
wirklicbes Gesetz gelton muss, allord!ngs fast das einzige diescr Art." 

2 Lcnad is a term used to replace feldspathoid. 

In order 4., as .the factor P+O is subordinate, 
though notablej;: :the division is threefold,· as follows: 

Section 1-2 (prepyri_q:). · P preponderant over 0. 
Section~ (pyrolic). 1.P and 0 equal. ·· 
Section 4-5 (preolic). 0 preponderant over P. 

In order 5, as the factor P +0 is negligible, there is 
no subdivision. 

SUB,ORDERS. 

The classification .into suborders involves a con
sideration of the different acidic radicals that may be 
present in the molecules so far considered and is based 
on their relative amounts. In Classes I, II, and III 
suborders are called for only in orders 7, 8, and 9, where 
they are based .on the relative amounts of the silicate 

·molecules .(leucite and nephelite) and the chloride and 
sulphate molecules. (halite and thenardite) in the norm, 
the relations between the last two being brought out 
in sections of these suborders. In orders 3, 4, and 5 
of Classes IV and V the suborders are based on the 
relative amounts of the hemic molecules containing 
Fe20 3 (magnetite and: hematite) and the tilic molecules 
containing Ti02 (ilmenite, titanite; perofskite, rutile). 
As illustrating the extended possibility of classifica
tion in this system, it may be pointed out that the last 
four variables may be classified, if called for, by making 
subsections based on the contrasting of noncalcic 
ilmenite and rutile with calcic tita:p.ite and perofskite; 

· each of these pairs being easily divided dichotomously 
in the same way~ 
- As the need of the. recognition ,of ~ub.m;ders seldom · 
arises, ~nd as they· are formed quite analogously to the 

:other divisions, th0y need not be further described. 
0 

RANGS. 

The ~ost general and the acidic characters ~f the 
. 'preponderant molecules having been used in making . 
: the preceding divisions, the relations of the basic 
radicals of the· normative mineral molecules are next 
considered for further divisions. These n1inor divi
sions are called rangs and subrangs, and in these divi
sions oxide molecules and not mineral molecules are 
dealt with. Rangs are established on the general 

· character of the basic oxide .. 
I~ the orders of .Classes I, II, and III the rangs are 

· based on the relations of total salic alkalies to salic 
lime-that is, the 1{20' +N a20' and CaO' of normative 
feldspar and lenad molecules. 

Salic alkalies comprise only those that enter into 
the molecules of normative orthoclase~ albite, leucite, 

· nephelite, kaliop.hilit~, halite, and thenardite; denoted 
:by K 20' and Na20'.· The K 20 of K2Si0~ and the 
' N a20 of acmite and N a2Si03· are fernie and are denoted 
by K 20" and N a20u. Salic lime (CaO') is only that 
which enters into the normative anorthite molecule. 
The lime (CaO) of normative 'diopside, wollastonite, 
c~lcium orthosilicat~, apatite, titanite, and perofskite 
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is femic (CaO"). · Stress n1ust be laid ·on this dis tine-: 
tion, as it has been overlo~ked by some ge.ologists, 
who have· in consequence incorrectly determined the 
classificatory positions of some rocks. 

In orders 3, 4, 5, 6, 7, and 8 (Classes I, JI, and III), 
the division is 'fivefold and is carried out with the same 
center points and limits as before. In order 3 the 
quartz is fLxed in composition, so that the division is 
applied to ·the chemically variable feldspars and 
lenads. In order 2, with subordinate .feldspar, the 
division is only threefold, but rocks that fall here are 
very rare. The divisions are defined as follows: 

Ra.ng 1 (peralkalic). Salic alkalies extreme over salic lime. 
Ra.ng 2 (domalkalic). Salic alkaiies doiD:inant over salic lime. 
Rang 3 (alkalicalcic). · Salic al:mlies a.nd salic lime equal. 
Rang 4 (docalcic). Salic lime dominant over salic alkalies. 
Ra.ng 5 (percalcic). Salic lime extreme over salic alkalies. 

In the orders of Classes IV and V the rangs are based 
·on the relations of total magnesia, ferrous oxide (not 
including Fe20 3 calculated as FeO), and Jemie alkalies 
(practically always N a20'') to Jemie lime, a practice in 
accord with a recently published modification of the 
classification.1 The divisions are as follows: 

Rang 1 (permiric). MgO+FeO+N~O" extreme over CaO". 
Rang 2 (domiric). MgO+FeO+N~O" dominant over Ca011 • 

Rang 3 (calcimiric). Mg0+FeQ+Na20" and CaO" equal .. 
Ra.ng 4 (docalci.c). CaQ" dominant over MgO+FeO+N~O". 
Rang-.5 (percalcic). Ca011 extreme over MgO+FeO+Na20": .. 

· .SUBRANGS. 

rrhe subrangs are based 01~ the relations of the oxides 
forming the. cmnpound to ~ne o_f the two contraste.cl 
variables that· are used for rangs. · In Classes I, II, and 
III these are salie soda (N a20') and salie potash 
(K20'). In rangs 1, 2, and ·3 the division is fivefold, 
as follows: .... 

· Subra.ug l (pet;potassic). K20' extreme over Na20'. 
Subrang 2 (dopotassic). K20' dominant over Na20'. 
Subrang 3 (soq.ipotassic). K20' and Na20! equal. 
Subrang 4 (dosodic). Na2<;Y dominant· over K20'. 
Subrang 5 (persodic). Na20' extreme over .1\20'. 

. In the docalcic rangs of Classes I, II, and III the 
division is threqfold. 

'j. 

Subrang 1-2 (prepota.ssic). K20' preponderapt over N:a20'. 
Subr~ng 3 (sodipota.ssic). K20' and Na20' e·qual. 
Submng 4-5 (prosodic). Na20 1 prepondera.nt over K20 1 . 

In the. percalcic rangs 5 there is no division into 
subrangs; as the alkalies are l{egligible. 
· In Classes IV and V the contrasted factors are 
MgO and FeO +N a20". In rangs 1, 2,.and 3 the divi
sion is .fivefold, as follows: · · 

Subrang 1 (permagnesic). MgO extreme over FeO+Na20". 
Subrang 2 (domagnesic). MgO dominant over FeO+Na20 11• 

Snbrang 3 (magnesiferrous). · MgO and FeO+Na20" equal. 
Subrang 4 (doferrous). FeO+Na~O" dominant over MgO. 
Subrang 5 (perferrous). FeO+Na20'' extreme over JHgO. 

1 Jour. Geology, vol. 20, p. 552, 1912. 

. ·: In'the docalcic rangs 4' the divisiml. 'is ·threefold,' as 
described abo-ve·; and in the percalcic 1·angs 5 there·is 
no division into stibrangs.. . . 

· Ih ·a very few rocks the 'amount of fernie soda is so . 
great that recognition of the relative· amounts of FeO 
and N a20" is called for and is expressed in sections of 
subrangs, FeO preceding.: 

GRADS. AND SUBGRADS. 

In the divisions c'alled grads and subgrads and in 
sections of them are expressed the successively more 
detailed character of the subordinate normative mole
cule group in the various classes; the fernie in Classes . 
II arid III and the salic in Class· IV. These divisions 
are established precisely· as are the divisions frmn order 
to ~ubrang incl~sive, though not with the same detail, 
as the variables dealt with are· subordinate. In 
Classes I and V grads 'and subgrads are not called for, 
as the subordinate ·group is present in negligible 

:amount. Grads and subgrads are disregarded in this o 

Gollection of analyses, except that the symbols of the 
subordinate fernie divisions are given in Class III, 
Salfen1ane. 

. NOMENCLATURE. 

The nomenclature of the normative divisions of the 
classification is ,treated very briefly here. The names 

: consist of a root and· a· termination, the termination 
inP.icating the relative position of the named division 
in the system. The·terminations for the divisions are: 

Class (-ane). Subclass (-one). 
·order.(-are). , Suborder (-ore). 
Rang ( ... ase). S~brang (-ose). 

·Grad (-ate). Subgrad (-ote). 

· Sections of any of these divisions are indic~ted by in
serting an "i" between the root and the termination. 

The roots of classes are mnemonic of the contrasted 
factors on which they are based, and the names of 

· the five classes are as follows: 

Class I. Persalane. Sal extreme over fern. 
Class II. Dosalane. Sal dominant bver fern. 
Class III. Sa.lfemane. Sal and fern equal. 
Class IV. Dofemane. Fern dominan~ over sal. 
Class ,V. Perfemane. Fem extreme over sal. 

The names for subclasses that were originally pro
posed '(persalone, dosalone, salfemone, ·dofemone, 
perfemone) are clearly incorrect and· unsystematic, 
and they must therefore' be rejected. They are ''in·
correct and not properly mnemonic in that they are 
not based on the variables used to form subclasses, 
namely, (Q+F+L) and (C+Z) in Cla~ses 'I, II, and 
III and (P + 0 + ~1) and (A) in Classes IV and V; they 
are not precise in their applications, and they are un
systematic because other subclasses of the same class 
can not be formed analogously. Mnemonic system
atic names, precise in their application, can be devised 
for subclasses, but they would be awkwardly long. 
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For example, adopting quafel as mne!llonic of QFL 
and corz as mnemonic of CZ, the name. of Subclass 
I of persalane would be perquafelpersalone; that of 
Suhclass III of persalane (cf. ·p. 325) wouid be quafel
corzpersalone; and that of Subclass II of salfemane 
(cf. p. 703) would be doquafelsalfemone. Subclass 
II of Class IV (p. 732) would thus be named dopom
dofemone~ Similarly formed. mnemonic names for 
divisions below a subclass would become still more 
complex and unrqanageable; thus the . order cari.a
. dare might be systematically and mnemonically 
called perlelperquafelpersalone. 

As the known representatives of subclasses . other 
than Subclass I are still very few, it will be as well, 
for the present, not to name subclasses. 

The names of most of the orders and suborders are 
based on the names of _countries and nations, 'and 
occasionally such roots are used for lower orders, 
but most of the roots of the rangs and· subrangs are 

o based on smaller geographic units. Many of the 
roots of the common rock names are also used. 

LIMITS AND SYMBOLS OF THE DIVISIONS. 

Figure 3 1 shows the p·ercentages and decimal ratios 
that determine the limits of the different divisions
central, intermediate, distal~ and transitional-and 
the symbols that indicate them· as they have been. 

-'used in Part I of the ·collection (pp. 49-747). In 
Classes I, II, and III the ·perlelic order _5 is of the 
same extent as the other orders, but as it intervenes 
between qmp.:dofelic order 4 and lendofelic m:der 6, 
this particular division should be twice as long as 
it is represented on the scale, the scale being continued 
to include the succeeding orders.2 Any misappre
hension of this· point can be obviated l?Y considering 
that the lenadic half of order 5 in Classes· I, II, and 
III is represented ~n the figure by ord~r I, order 6 
by order 2, order 7 by order 3, order 8 by order 4, 
and order 9 by the scalar half of order 5. This ap
plies only to orders in Classes I, II, and III. 

It may be well to· give illustrations of 'the meanings 
of the several terms and· symbols that are used to 
indicate the relative position of a roc~· in a division 
of the quantitative system, reference being made to 

1 Cross, Whitman, Iddings, J. P., Pirsson, L. V., and Washington, H. s:, Jour. 
Geology, vol. 20, p. 556, figs. 1 and 2, 1912. 

t Cross, Whitman, Iddings, J.P., Pirsson, L. V., and Washington, H.S., Quan
titative classification of igneous rocks, p. 132, Chicago, 1903. 

. . 

figure 3 and attention being confined to the division, 
between ratios 1.667 and 0.600. This position is. 
"central" between ratios .1.286 and 0. 778, the symbol 
being a simple 3; "intermediate" stands betw~en 
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FIGURE 3.-Diagram showing llmits of divisions, center points, and ·symbols or 
the quantitative classification. 

ratios 1.667 and 1.286, or 0. 778 and 0.600, the symbol 
being respectively '3 and 3'; "distal, stands between 
1.462 and 1.286, or 0. 778 and 0.684, the symbols 
being respectively "3 and 3"; and "transitional" 
stands between 1.667 and 1.462, or 0.684 and 0.600, 
the symbols being respectively (2)3 and 3(4). 



APPENDIX 2. 

TABULAR PRESENTATION OF THE DIVISIONS AND NAMES OF THE QUANTITATIVE CLASSIFICATION. 

The accompanying tabulation of the quantitative The table may be regarded as a concise and defini-
system is . similar to that which was published in tive statement of all the names of the divisions of the 
Professional Paper 14, .but it contains also the names . quantitative system accepted by its authors u'p to. the 
that have been proposed since that work was published . end. of. 1916, except those for divisions of Subclasses 
and that are here accepted (pp. 34-36) as well as a II, III, IV, and V, distingmshed by notable amounts 
number of names for hitherto-unnamed divisions that .of · normative corundum, zircon, or apatite. The 
have been proposed by me and by several others and. names of those divisions which have been accepted 
that. are· now published for the :first time. · . will be found in Part I of the collection. 

An x in a divisional space indicates that the analy- To ea.ch divisional name is added the number of 
ses of rocks that belong here are included in Part I of analyses in Part I of the collection that fall in the 
the collection but that no name is proposed for the division, except those which fall in- the subclasses just 
division. The absence of a name or of an x implies mentioned, which are omitted from the· table. 
tluit no analysis of a rock is yet known or included in 
Part I that would occupy that po.sition in the system. 

'l'ADLE I.-CLASS I, PERSALANE. SUBCLASS I (2050). 

Order .......... II. Vic- 2. Bclg!}rc 24 a~ Colum.barc39914. Britan,nare 1232 5: Canadare 
toraro3 . 

267 6. Russarc 111 7. Tasmanarc. 8 8. Ontararc 2 9. Laurcntaro 2 

' 

Hang 1. ......... 1. x 3 1-2. Dargaso 1. Ala5kaso 182 1. Liparaso 444 1. Nordmarkaso. 1. Miaskasc 84 1. Laugenaso 8 1. H ochcla- 1. Congrcssase 2 
118 gase 1 15 

Subrnng 1 .......... }1-2. Arizonose {1. Bisboso 9 1. Lebachoso 12 1. Iiettosc 1 1................ 1................ 1............. 1. .............. . 
Subrang 2.. . . . . . . . . . 9 2. Magcleburgosc 2. Omeoso 33. 2 x 1 2................ 2................ 2............. 2 ............... . 

. 31 
Subrang 3 ......... : 3. Cardiffoso 3 3. Alaskoso 101 
Sub rang 4 .......... } {4. 'l'ordrilloso 27 

3. Liparose 299 3. Phlegrose 48 3. Becmerosc 12 3. Appianose 2 3 ............. 3 .............. .. 
4. Kallcrudosc 4. Nordmarkosc 4. Miaskoso 72 4. Laugenosc 5 4. Hochcla.; 4.Congrcssosc 1 

. 4-5. X 3 
Subrang 5.. . . . . . . . . 5. W estphalo~~ 

86 63 gose 1 
5. Noyangosc 14 5 .. Tuolumnosc 5 5. Mariupolosc 0 5. x 1 5 ............. 5. . x 

Rang 2......... . .. .. . .. 2 ............ 0 2. Alsbacbaso 162 2. Tosranasc 616 2. Pulaskase 117 2. Viezzcnasc 27 2 .............. .. 

5 .............. 5. Yukonoso 11 5. Mariposose 9 5. X 3 5. Raglanosc 1 ... , ........... , .. 

Subrnng 1. ........ . 
Subrang 2 .. 1 ....... . 
Subrnng 3 .. 1 ...... .. 
Subrnng 4 .. ' ....... . 

Subrnng 5 .. 1 ...... .. 

1. ............. 1. X 2 1. X 1 !. ................. 1 ................ .... : ........... .. 
2 .............. 2. Mihalose 8 2. Dellenose 22 2. Vulsinoso 9 2 ................................ .. 
3 .............. 3. 'l'chamoso 96 3. Toscanose 3R1 3. Pulasl:ose 47 3. x 5 ................ .. 
4 ............. : 4. Alsbachosc45 4. Lassenose 203 4. Larvikose 58 4. Viezzenosc21 ................. . 

_____ I 

Rnng3 ......... 1 ........ 3. x 7 3. Rioscnaso 49 3. Coloradasc 170. 3. Picdmonta.'lc12 3 ................ 3 ............... . 

~~~~~~!!~ ~_:: ::::::::l}t-2. x r-1) ~{~l.~-R--ic·s·exn·~·s·o--21 3~-_ .. A .. m .. l·~~~e····~~- t·M'aiarunos'c' .. i. 
Subran~ 3 .......... 3. x 3. x 1 

1 4-5. x 1 nose 11 105 

2. Mon
mouthasc 1 
!. ........... . 
2 ••• · ••••...•.. 
3 ........... .. 
4. Mon
monthosc 1 
5 ........... .. 

Subrnng 4 .......... } {·1. Susquehan- -1. Yellowstonose 4. Piedmon:tosc 7 

Subrang 5.. . . . . . . . . 5. x 8 5. Amadorosc 8 5. Kitlimose 

Itang 4 ................. 14. x · 2 '1. x 6 4. x 4 4. Labradorasc 12 4 ................ · I 
Subrang 1-2 . .. .. . .. 1-2. x 1 1-2.............. 1-2 .. ·............. 1-2 ............... . 
Suhran~,t 3 .......... 3 .............. 3. x. 3 3· ................. 3 ................ .. 
Subrang4-5 ........ 4-5. x I 4-5. x 3 4-S. x 4 4-5.Labradorosc12 . 

-----------I------------I---~~--:~---------

Itnng_5 ........... -~~ ... -, ................ ,5 ................ 5 ................. 5. Canadase I. 
1157 
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TABLE H.-CLASS II, DOSALANE. Sl!BCLASS I (1880). 

Order .......... Jl. ....... 2. x 4 3. Hispanare.43 4. Austrare 642 5. Germanare 965 6. Norgare 175 7. Italare 36 8. Campanaro 7 9. Lappare 8 

1----------------1-----------
Rang 1. .................. 1. •.. 3 1. Varingase 14 

Subrang 1. ........... }1_2x 2 1. .............. . 
Subrang 2.. ... . . .. ... {2. x 1 
Subrang 3 ............ 3 ...... 3. Varingose 12 
Subrang 4 ............ }4_,x 1 {4. · x 1 
Subrang 5.. . . . . . . . . . . 0 5 ..•............ , 

1. Pantellerase 54 
1. ................ . 
2. X 1 
3. Grorudose 36 
4. Pantellerose 15 
5. X 2 

1. Umptekase ·81 1. Lardalase 7.5 
1. X 1 1. •.............. 

1. Lujavrase 18 
1. .................. . 

2. Highwoodose· 5

1

2. Fergusose 4 
3. llmenose 2,1 3. Judithose 8 
4. Umptekose 4) 4. Lardalose C::J 

2 .•••••.. : •.••••..... 
3. Janeirose 3 
4. Luja· rose 14 
5. Antangainose 1 5. Kirunose . . 2 , 5. Agpaose 1 

--~---------1-~------------

Ran~;l)f"a"~g·i:: :::::::::: :::::::: 
Subrang 2 ................... . 
Subrang 3 ................... . 
Subrang 4 ................... . 
Subrang 5 ................... . 

2. X 9 
1. ..••••.•....... 
2. X 3 
3. X 4 
4. x 2 
5 ............... . 

2. Dacase 127 
1. ................ . 
2. X 3 
3. Adamellose 5S 
4. Dacose 60 
5. X .6 

2. Momonase 263 
1. ................ . 
2. Cimmose 12 
3. Monzonose 100 
4. Akerose 134 
5. Grenadose 17 

2. Essexase 70 
1. .............. . 
2. Vicose 5 
3. Borolanose~3 
4. Essexose 42 
5 ............... . 

2. Vulturase 18 
1. .................. . 
2. Braccianosc 9 
3. Baweanose 4 
4. Vulturose 5 
5 ................... . 

Rang 3......... . . . . . . . . . . . . . . . . . . 3. Almerase 15 3. Tonalase 351 3. Aridase 437 3. Salemase 29 3 ..... : ............. . 
Subrang 1 ................... · .. 1. ......... :.-.... 1. ................. -1. ...•••........... 1. .............. . 
Subrang 2.. . . . . . . . . . . . . . . . . . . 2. x 1 2. x 1 2. Auruncose 6 2. x 2 
Subrang 3.. . . . . . . . . . . . . . . . . . . 3. Almerose 11 3. Harzose 86 3. Shoshonose 82 3. x 3 
Subrang 4.. . . . . . . . . . . . . . . . . . . 4. x 3 4. 'l'onalose 245 4. Andose 329 4. Salemose 22 
Subrang 5.. . . . . . . . . . . . . . . . . . . 5 ...... :......... 5. Placerose · 19 5. Beerbachose 20 5. Narsakose. 2 

Rang4 ................... 4. x 1 4. 
Subrang 1-2 . . . . . . . . . . 1-2.... 1-2. 
Subrang 3 ............ 3 ...... 3. 
Subrang4-5 .......... 4-5x1 4-5. 

Rang5 ................ _. .......... j 5. 

X 
X 
X 
X 

X 

4 4. Bandase 109 4. Hessase . 171 4. x 1 
1 1-2. Sagamose 3 1~2 ............ :·... 1-2 ............. . 
1 3. X 12 3. X G 3 ....... : . ...... . 
2" 4-5. Bandose 94 4-5. Hessose 1G5 4-5. x 1 

5. X 5. Corsase 13 5 ............... . 

TABLE II(_;__SALFEMANE. SUBCLASS I (792). 

1. Naujaase 3 
1. .............. . 
2 ..•.•...••••••.. 
3 ............... . 
4. X 1 
5. Naujaose 2 

2. Vesuvase 4 
1. . .'.' ........... . 
2. Vesm ose 2 
3 ............... . 
~- Melfose 2 
<> ••••••••••• _ ••••• 

1. Urtase 8 
1. ............ . 
2 ...••.•.•...•• 
3. Arkansose 4 
4. Urtose 4 
5 ............. . 

Order.......... 1. .. 0 2 ... 0 3. Atlantare 2 4. Vaalare 44 5. Gallare 532 6. Portuga_~e 135 7. Kamertmaro <:3 8. :Cohemare <:3 9. Finnare 8 

Ran§u\;rang.i :: ::::::: ::::::: 

~~~~:~~ ~:: ::::::: ::::::: 
Subrang 4 ............... . 
Subrang 5 ............... . 

1. Rockallaso 2 
1. .............. . 
2 ••..•••••....••• 
3 ............... . 
4 •..•••...•.....• 
5. Rockallose 2 

Ran~;br~~g·i:: ::::::: ::::::: .~:::::::::::::::: 
~~~~:~~ t: ::::::: ::::::: :·::::::::::::::::: 
Subrang 4 ........................... : . .... . 
Subrapg 5 ................................. . 

RangJl)f"~g·i:: ::::::: ::::::: :.::::::::::::::::: 
Subrang 2 ................................. . 
Subrang 3 ................................. . 
Subrang 4 .. ..... : . ........................ . 
Subrang 5 .................... .-............ . 

1. Cuculiase 4 1. Orendase 13 · 
1. ......... ' ...... . 1. Orenc!ose 4 
2 ••.•......••...... 2. Fortunose 4 
3. X 1 3. X 1 
4. Cucullose 2 4. Pienarose 3 
5. X 1 5. Gellivarose 1 

2. X 1 2. Kilauase 38 
1. ................ . 1. .............. : ..... . 
2 .....•••.....••••. 2. Prowersose 5 
3 ................. . 3. Lamarose 12 
4. X 1 4. Kilauose 17 
5 .... · ............. . 5. X 4 

3. Vaalaso 18 3. Camptonase 251 
1. ................ . 1 ...................... . 
2 •...•..•..•..• 2. Absarokose 4 
3. X 
4. Vaaloso 
5. X 

3 3.-Kentallenose 19 
14 4. Camptonose • 1E:l 
1 5. Omose 42 

'1. Wyomin!_'ase 8 
1. Wyomingose 1 
2 ....•••••........• 
3. Montanose 2 
4. Pilandose 5 
5 ................. . 

1. M:onchiquase37 
1. ................ . 
2. Kajanose 1 
3. S3.onkinose 6 
4. Monchiquose28 
5. Scanose. 2 

1. Malignase 7 1. Chotase 5 1. I.iolase 8 
1.......... . . . . . . . . 1. ........ , . . . . . . 1. Maduposo 1 
2.................. 2. Chotose 3 2 ............. . 
3. X 1 3 ................ 3. KiYOSO 1 
4. Malignose 5 4. Otagose 1 4. livaarose 5 
5. x 1 5. x 1 5. Ijolose 1 

2. Kamertmase 1:l ,. 2. Albanase 21 I 
1. .................. 1. .....••.•••..•. 
2. Ju:;ose 2 2. Albanose · 4 
3. Cascadose 3 3. x 4 
4. Kamerunose 1:> 4. Covose 12 
5. X 1 5. X 1 

3. Limburgase 78 3. Etindase 14 3. X 61 
1. ................. 1. ................ . 1. .............. . 

2 ..•••••.•....... 
3. X 1 

2. Ottajanose 2 2. Fiasconosc 1 
3. Ourose 5 3.· .... ~ ........... . 

4. X 5 
5 ............... . 

4. Limburgose 65 · 4. Etindose 13 
5. Bekinkinose 6 5 ................. . 

Rang4 ......................................... 4. Koghase 19 4. Auvergnase 210 4. x 12 · 4. x 4. x 1 
Subrang1-2 ................................ 1-2 .... : ........... 1-2. x 1 1-2 ................ 1-2. x 1 1-2 ............. . 
Subrang3 ................ ........... : ...... 3 .................. 3. x 12 3 .................. 3 .................. 3 ............... . 
Subrang4-5 ................................ 4-5. Koghose 19 4-5. Auveignose 197 4-5. Papenoose 12 4-5 ................ 4-5. x 1 

Rang5 ...... · ... J ................................ 5. x· 2 5. Kedabe:~ase 20 5 ................. . 

•' 
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TABLE IV.-CLASS IV,· DOFEMANE (171)~ 

Order ....................... . 1. Hungarare ( 81) 

Section .................. ; . . 1. Minnesotiare· · 20 2. Quebeciare 25 3. Htmgariare 22 4. X 9 5. Pyreniare 5 

l'to.ng 1 .................... . 
Bnbrang 1 ............. . 
Subrang 2 •••........... 
Subrang3 .....•........ 
Submng4 ............. . 
Subrang 5 ............. . 

11ang2 .................... . 
Submng 1 ...•....•..... 
Subrang 2 ........•..... 
Snbmng 3 ............. . 
Submng 4 .••.•••••••••• 
Subrang 5 ............. . 

llo.ng 3 .... · ............... .. 
Subrang 1. ............ . 
Submng 2 ...•. · ••••••••• 
Submng 3 ............. . 
Submng 4 •••••••••••••• 
Subm.ng 5 ............. . 

Order ...................... . 

1. Minnesotase · 10 
1. . X 2 
2. Cookose 8 
3 ...........•...... ·•••·••• 
4 ••••••••••••..•••••••••••• 
5 ......................... . 

2. X · 9· 
1. ............ ' ............ . 
2. X 9 
3 ......................... . 
4 ..••.•.•••••••••.•.••••••• 
5 ......................... . 

3. X 1 
1. ........................ . 
2 •••.••.• -••........... ··••· 
3 ......................... . 
4. .x 1 
5 ......................... . 

1. Hilase 6 ·1. Wehrlase 5 
1. ......................... 1. ........................ . 
2. Hilose . 6 2. Wehrlose 5 
3 .......................... 3 ......................... . 
4 .•..••.•••...•.•.•. ·.; •.•••. 4 .••.••••............•••••••• 
5 .......................... 5 ....... ······ ............ . 

2. Brunase 18 2. nossweinase 17 
1: Belcherose 2 1. Jumillose 3 
2. Palisadose 1G 2. nossweinose 13 
3 .......................... 3. X 1 
4 ..•••••••••••........•.•.• 4 ••••••••••••..•..••.•.•.•. 
5 ........................... 5 ......................... . 

3. X 1 3 ......................... . 
1 .......................... 1. 
2 .......................... 2. 
3. X 1 3. 
4 .......................... 4. 
5 ...... ·.········ ........... 5. 

2. Scotare (63). 

1. Cortlandtase 9 
1. Cortlandtose 2 
2. Custerose • 7 
3 ......................... . 
4 •.••.•.•...•.......••...•• 
5 ......................... . 

2 •..................••...•. 
1. ........................ . 
2 .......................••• 
3 ................ ·········· 
4 •••••••.•••••.•.•••••••••• 
5 ......................... . 

3 ................. .... : ... . 
1. 
2. 
3. 
4. 
5. 

1. J.,herzase 
1. Lherzose 
2. Argeinose 3 
3 .•........................ 
4 •••••••••.•• : .••..•.•.••.• 
5 ......................... ·. 

2 .••..••.••..••...........• 
1. 
2. 
3. 
4. 
5. 

.3. Venanziase 1 
1. ........................ . 
2. Vena.nzose 1 
3 ..•.......•............... 
4 •••••••••••••••••••••••.•• 
5 ......................... . 

Section .. · ................... 1. X 8 2. Pauliare 20 3. Texiare . 22 4. X 9 5. X 

llang 1. ................... . 
Snbmng 1. ............ . 
Subrang 2 ............. . 

1. X 1 
1. .... ~ ......... : ......... . 
2. X 1 

Submng 3 ...... : ...... . 3 ............. ············· 
Subran~ 4 ............. . 4 ••••••.••••••••••••••••••• 
Subrang 5 ............. . 5 ................................ .. 

llo.ng 2 ••..•••.••....•••..•• 
Subrang 1. ............ . 
Subrang 2 ............. . 
Snbt-nnl( 3 ............. . 

2. Yamaskase 2 
1. ............ :. : . ........ . 
2. Y amaskose 1 
3. X 1 

Subrm"~ 4 •••••••••••••• 4 ••••••••••.•.•.••••••• : ••• 
Subrang 5 ............. . 5 ......................... . 

nan~ 3 ....................• 
t:nbrang 1. ............ . 
Subro.f!g 2 .... : ......••. 
Subrang 3 ............. . 
Subrang 4 ............. . 
Subrang 5 ........... : .. 

3. Brandbergase 5 
1. ........•.....••.......•. 
2. Brandbergase 4 
3.. X 1 
4 •••••••••••••••••.••••.••. 
5 ......................... . 

Order ...................... . 

Section. . . . . . . . . . . . . . . . . . . . . 1. Borgoniare 

llang 1. ................... . 
Subrang 1. ............ . 
Snbmng 2 ............. . 
Subrang 3 ............. . 
Snbmng 4 ....... , •••.•• 
Subra.ng 5 ............. . 

1. l3ergonase 3 
1. ........................ . 
2 .......................... . 
3. Borgonose 1 
4. X 1 
5. X 1 

Ran~ 2 •••••••.•.•.......••• 
Bubrn.ng 1. ............ . 
Subrang 2 ............. . 
Subrang 3 ............. . 
Snbrang 4 •••• : ••••••••• 
Subrang 5 ............. . 

2. TU."{ODase 1 
1. ........................ . 
2 .•.••••••••••.••..••....•• 
3. 'l~tL"{Onose 1 
4 ••••••••••••••••••.•.••••• 
5 .......... , •.•............. 

Rang 3 .................... . 
Submng 1. ............ . 
Subro.ng 2 ............. . 
Submng 3 ............. . 
Subrang 4 ............. . 
Subrang 5 ............. . 

3. Jjussase 3 
1. ........................ . 
2. ' X 1 
3. Jjussose 2 
4, ........................ . 
5 ......................... . 

1. Valbonna~e 2 
1. Valbonnose 1 
2. X 1 
3 ............. ············· 
4 ••.••.•••..••••••.••••••• : .• 
5 ......................... . 

2. Montrealase 15 
1. .................... ~- .. . 
2. M:ontrealose 12 
3. X 3 
4 •.•.•••.•. ,· .............. . 
5 ......................... . 

3. Paulase · 3 
1. ........................ . 
2. Paulose 3 
3 .. ························ 
4 •••••••••.•.•.•.•..••••.•• 
5 .......................... . 

2. X 

1. ........................ . 
1. 
2. 
3. 
4. 
..5. 

2. X 1 
1. ........................ . 
2. X 1 
3 .........................• 
4 •••••••••.•••. · •••.••.••••• 
5 ............. ············• 

3. A vezacase 1 
1. ........................ . 
2 .•••••••••................ 
3. A vozacose 1 
4 ••••••••••.•.• : • ....•..••• 
5 ......................... . 

1. M:arquettase 1 1. x 4 
1. ......................... 1. X •1 

1. Kaltenase 1 · 
1. ................... : .... . 

2. Marquettose 1 2. x 3 
3 .......................... 3 ......................... . 

2. X 4 • 
3. Kaltenose 1 

4 .......................... 4 .•.•.•.•.•..•..•...•••••.. 4 .•••••• : ••••••••••.•••...• 
5 .......................... 5 ........... ····· ..... ····· 5 ......................... . 

2. ':'exase 18 2. Casselase 5 2. X 1 
1. ......................... 1. ........................ . 1. ........................ . 
2. Uvaldose 18 2. Casselose 4 2. X 1 
3 .......................... 3. . X 1 3 ......................... . 
4 .••••••••••.•.•.•.. ·•••••• 4 •••••.•••....••.••.•..•.•• 4 ••••••.•••....•••.••..•••• 
5 ....................... : .. 5 ......................... . 5 ................. ............... .. 

3. X 3 3 ......................... . 3. X 1 
1. ......•.................. 1. 1. ............. · ........... . 
2. Naketose a- 2 .• 2. X 1 
3, ......................... 3. 3 ......................... . 
4 ..••••••.•....... : . ....•.• 4. 4 .•........................ 
5 .......................... 5 .. 5 ......................... . 

3. Sverigare (11). · 

3. Uteiare 4 .......................... 5. Sverigiare 

1. ........ : ............... . 
1. 
2. 
3. 
4. 
5. 

2. Eldorase 1 
l. ........................ . 
2 ......................... . 
3. Eldorose 1 
4 •••••••••••• ~ ..•...•.•.••• 
5 ......................... . 

3 ..................... ····· 
1. ........................ . 
2 ......................... . 
3 ....................... ··.· 
4 .•.•.....•............•.•. 
5 ......... ····· ..... : .. ··.•· 

1. ........................ . 
1. 
2. 
3. 
4. 
5. 

2 .......................... . 
1. ........................ . 
2 .•.....................•.• 
3 ........... ······ ........ . 
4 ••.•. ·•·•· ......... ·••·•·. 
5 ......................... . 

3 .............. ' .......... ~ 
1. 
2. 
3 .• 
4. 
5. 

1. X 1 
1. ........................ . 
2 ......................... . 
3 ..... ~ ................... . 
4. X 1 
5 ......................... . 

2 .•...•... ·'·· ............ . 
1. 
2. 
3. 
4. 
5. 

3 ......................... . 
1. 
2. 
3. 
4. 
5. 
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TABLE IV.-CLASS IV, DOFEMANE (171)-Continued. 

Order .........•...••.....•.......•..•..•...................................... 4. Adirondackare (10). 

Suborder ...........•....••....••...•.•. ~ .....•... _ ........... : ......... : ... 1. X 2. Adirondackore 4 3. Champlainore 5 

. R&nf~f~H:::::::::::::::::::::::::: :; :: ':: ::.:::::.::::.::::::.:::::.::::: 
1. Arapahaso 1 1: Adirondackase 4 1. Champlainase 5 
1 ........................... ; 1. ~.................. ... . . . . . . 1 ........................... . 
2 .......•.•.................. 2 .••......•••...••........... 2 .......•.....•...•.•••...••. 
3 ......•...................... 3 .........•.•................ 3 .................•.......... 
4. Arapahose · 1 4. Adirondackose 3 4. Champlainose 3 

Subrang 5 ........................ _ ......... _ .............................. . 5 .... · ........................ 5. X 1 5.. X 2 

Ronf~l:Ei I::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
2. --~-- .............••••••••. 2 .............•.•.•.....••••• 2 ••...... ··•·· .............•• 

Subrang 4 ................................................................. . 
Sub rang 5 ... _ .............................. : .............................. . 

Ranft~~:f -~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Subrang 3 ............................................................. : .. . 
Subrang 4 ••••••••••.••.......•...........•.........•......•.•.....•...•••. 
Subrang 5 ............. ·' ............................................... , .. 

Order.: ................... _ .... : ............. ~ .................. ·,· ............ . 5. Cordillerare (6). 

Suborder ................•••. : ......•....•...••••.•............. ·-········· 1. X 2. X 4 3. -X 

R]i~fHEH:HLH::::::::::<:::HEHHUHi: 
1. X . 1 1. Pomerase 4 1. X 1 
!. .......................... . 
2 ••••••••••••••••••••.••••• :. 
3 .......................... .. 
4 •••••• ~···--·--··········"· 

!. .......... : .......... , .... .. 
2 ••••••••••.•••••.•.•.••••••• 
3 .. ; ........................ . 
4. Pomerose 3 

............................. 
2 ...•........................ 
3 ........................... . 
4. . X 1 

Subrang 5 ..............................................................••• 5. X 1 5. X 1 5 ... ····· ···•··•······· .....• 

TABLE V.-CLASS V, PERFEMANE (57). 

Order ...................... . 1. Maorare (38). 

Section •.................... 1. Caroliniare .......... 10 2. Marylandiare ......... 5 3. Saxoniare ...... :· ..... 2 4. Helvetiare ........... 14· 5. Maoriare ............... 7 

Rl~SFH\·::. 
Subrang5 ..........•... 

1. Maricase .............. 3 
1. Maricose .............. 2 
2 .....•.••••.........•..... 

3 ... ························ 
4: ................... ······ 
5. X 1 

1. X 
1. X 1 
2 •••.••.••.•.•.... ··•·•· .•• 
3 .................. ········ 
4 ............... ··········· 
5: .......... < ............. . 

Ran§;brang ·i:: ::::: :::: ::: 
Suhrang 2 ............. . 
Sul)rang 3 ............. . 
Subrang 4 •••••••.•....• 
SubrangS ............. . 

2. Websterase ........... 5 
1. Websterose ........... 3 
2. Cecilose ............... 2 
3 ................ ·········· 
4 ••••.• · ..••••.•.••...•••.•• 
5 .................. ········ 

2. Baltimorase ......... .4 
1. X 1 
2. Baltimorose ........... 3 
3 ..................... ~ ... . 
4 •.........•.... ··········· 
5 .................... · ..... . 

1. X 
1. X 1 
2 .••..•.••..... -..•..••••••. 
3 ......... : ............... . 
4 •..••...••..•.•..•..•.•••. 
5 ......................... . 

2. Koswase .............. 1 
1. ........................ . 
2. Koswose .............. 1 
3 ......................... . 
4 •••.•••••.•...•••.•...•.•• 
5 ......... : ............... . 

1. Gordunase .•........ 14 
1.. Gordunose ........... 13 
2. Kakoulimose ......... 1 
3 .........................• 
4 ..............•........... 
5 ............ ·· ..... ········· 

2 •••.•••.•••. - .•••••.•.•• ;. 
1. 
2. 
3. 
4. 
5. 

1. Dunase ................ 7 
1. Dunose ............... .4 
2. Guineose .............. 3 
3 ......................... . 
4 ••.....................•.. · 
5 ......................... . 

2 .•...•...•.........•....•• 
1. 
2. 
3. 
4. 
5. 

Ran§;brang "i::::::: :·:::::: 3. X 2 3 ........................... 3 .......................... 3 .......................... 3 ......................... . 
1. ........................ . 

Subrang 2 ••••••..•...•• 
Subrang3 ............. . 
Subrang4 ............. . 
Subrang5 ............. . 

2. X ·2 
3 ................. ········· 
4 ••••.••••. ·•·•·•·••·•·•••• 
5 ......... ···············•· 

·order .......... : .......... . 2. No name (5). 

Section ..................... 1. X 3 2 ... ········ ··············· 3. X 4. 5. 

Rani?! .................... . 1. ......................... 1. ......................... 1. ....•..•.....••........•. 1. •••................. _ ..... L ·Permase ............... 1 
Subrang 1 ............. . 
Subrang 2 ............. . 
Subrang3 ............. . 
Snbrang4 ............. . 
Subrang 5 ............. . 

Rang2 .............. .' ...... _ 2. · x 1 2 ......................... . 
Subrang 1. .... ; . . . . . . . . 1. .. · ...................... . 
Subrang 2.............. 2. x 1 
Subrang 3 .............. 3. ~ ....................... . 
Subrang 4 .............. 4 ......................... . 
Subrang5 .............. 5 ..... : ................... . 

2. X 1 
1. ........................ . 
2. X 1 
3 ................... ······· 
4 .••.•...•.•..........•.••• 
5 ......................... . 

1. •........................ 
2. Permose ............... 1 
3 ....................... : .. 
4 ••••••.••••••..••........• 
5 .....•.................... 

2.: ........................ 2 ......................... . 

Rang 3 ..•.................. 3. Cebollase ............. 2 3 .......................... 3 .......................... 3 .......................... 3 .................... ." .... . 
Subrang 1.-............. 1. ........................ . 
Subrang 2 .............. 2. Cebollose ............. 2 
Subrang 3. . . . . . . . . . . . . . 3 ......................... . 
Snbrang 4 ..... : ........ 4 ......................... . 
Subrang 5 .............. 5 .................... · ..... . 
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TABLE V.-CLASS V, PERFEMANE {57)-Continued. 

Order ..................... . 3. Rhodare (5). 

Section ................... · .. 1. X 2,2 ........................... 3. Donldiare ............ 1 4. X 

Ran§u\)r"aiig"i.":::::: ::::::: 
Subrang 2 ............. . 
Subrang 3 ............. . 
Subrang4 ............. . 
Subrang 5 ........... '·. 

Ran§u
2
brru\g "i::::::: :: :: ::: 

Subrang 2 ............. . 
Subrang 3 ............. . 
Subrang 4 •••....••••••• 
Subrang 5 .•.........•.. 

R.ang 3 ..••••............... 
Subrang 1 •.••......••.. 
Subrang 2 ............. . 
Subrang3 .........•.... 
Subrang 4 .••••••••••••• 
Subratig 5 ...........•.. 

Order ..................... . 

1. . X 2 
!. ........................ . 
2 ••••.••••••••••••••••••••. 
3 ......................... . 
4 ••. ·•·•••·•••••·•• .••••••• 
5. X 2 

Section ............ · ......... 1. 

!. .......................... !. ........................ . 1. X 1 
!. ........................ . 
2. X 1 
3 ......................... . 
4 •......................•.. 
5 ......................... . 

2. Cardinalase ........... 1 
!. ....................... · .. 
2. Cardinalose: .......... 1 
3 ................... ······· 
4 ........ · ................. . 
5 .......................... . 

4. No name (1). 

2. X 3. 4. 
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5. X 

1. Rbodase .............. 1 
1 .......•.......... : . .....• 
2 .•• '! ..................... . 
3. Rhodose .............. 1 
4 .•.•••••.•.••..•..... ··•.·• 
5 ...................... : ... . 

Ran§u\>rruig"i."." :::::::::::: 
1. •.•.........•.•..•. .' .•••• 1. X 1 !. ......................... !. ......................... !. ........................ . 

Subrang 2 ............. . 
Subrang 3 ............. . 
Subrang 4 •••••..•.••• · •• 
Subrnng 5 ............. . 

Rang2 .•••................. 
Subrang 1 ............. . 
Subrang 2 ............. . 
Subrang3 ............. . 
Subrang 4 •••••••••••••• 
Subrang 5 ............. . 

Order ..................... . 

1. ~ ..............••.•.••... 
2 ••••••••••••.••••••••••••• 
3 ......................... . 
4 .......................... . 
5. -x 1 

~- No name (8). 

Section ................ ·.·· .. 1. X 2. 3 3. 2 4. 2 5. 

Ran~~~={::::::::::::: 
Subrang 3 ....... ,. ..... . 
Subrang 4 •. · .•.......... 
Subrang 5 ............. . 

Rang 2 .................... . 
Snbrang 1 ............. . 
Subrang 2 .............. . 
Subrang3 ............. . 
Subrang 4 .......••••.•. 
Subrang 5 .......••••... 

1. X 1 1. X 3 
!. .......... ~ .............. !. ......................... . 
2 .......•....•....•••.•.•.• 2 •.••••.•.••...•.•....•...• 
3 ..... ····················· 3 ......................... . 
4 .......................... 4. X 2 
5. X • 1 . 5. 0 X 1 

1. X 2 
1. ........................ . 
2 ••.••••••.•••••••••••••••• 
3 ...................•.•.... 
4. X 2 
5 ......................... . 

1. X . 2 
1. .......•..••••........... 
2 •••••••• : ••••••••••••••••• 
3 .......................•.. 
4. X 2 
5 ....................... , .. 
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. . APPENDIX 3 .. 

CALCULATION OF THE NORM. 

INTRODUCTION.· 

Inasmuch as the exposition of the calculation of 
the norm in ·the quantitative system of classification 
and the tables of molecular numbers and percentage 
weights as originally published 1 may not now be read
ily accessible to all who use this collection of analyses, 
it has been thought that it would be useful to furnish 
these data in this volnme. 2 The republimttion of this 
matter is the more advisable because the original state
ment of the calculation· is very concise and because 
some changes have. been suggested since the matter 
was first published.3 A very clear and detailed state- · 
ment of the methods of calculation, illustrated by many 
examples and accompanied by the numerical tables, 
has lately been published .by Finlay.4 

. . 

In the present wbrk considerable change has been 
made in the presentation of the calculation, though 
without altering its general principles, and the tables 
have been to some extent rearranged so as to make 
them more convenient forth~ ready calculation ofthe 
norms ·of the great majority of rocks. Some seqtions 
have been expanded and some contracted, ·as dictated 
by much· experience, and a few errors have been cor
rected. 

In the calculation of the norms of thousands of. anal
yses I have found that the formal way of setting down 
the data in columns, as proposed in the original pub
lication followed by Finlay and generally used, in-

. volves ~orne needless repetition and waste of time. 
Thus in calculating th.e feldspars and lenads there is 
no need of repcuting for Al~03 the figures for K 20, 
Na20, and CaO; or ill calculating magnetite of setting 
down the figures for FeO and Fe20 3, as they are neces
sarily identical. Mter several trials I have adopted 
and u~ed for some years the arrangement ~hown in 
figure 1 (p. 37). By adopting such an ar~angement, 
not putting down more figures ~han ~re .necessary, 
and with a little practice and experience, 1t will be found 

1 Cross, Whitman, Iddings, J.P., Pirsson, L. V., Washington, II. S., Tho quanti-
. tativo classification of igneous rocks, pp. 180-203, 236;-259, 1903. • 

2 This republication has been suggested by a number of petrographers, among 
thorn Prof. A. Lacroix, of Paris, and Prof. A. Johannsen, of Chicago. 

a Cross 'Vhitman; Iddings, J.P., Pirsson, L. V., Washington, H. S., Jour. Gool
ogy,.vol: 20, p. 557, 1912; ·washington, IT. S., '.Yash. Acad. Sci. Jour., vol. 5, p. 345, 
1915. 

4 Finlay, G. I., Introduction to the study of igneous rocks, New York, 1913. 
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that the calculation of a norm takes but little time. 
For most rocks five minutes should suffice, but when 
readjustments have to be made (as because of defi
ciency in silica) the ca1culation may take ten minutes, 
or fifteen at the outside, in the most complicated 
norms. 

The term molecular number 5 is adopted here, in
stead of the commonly and previously~ used molecular 
ratio, molecular proportion, or the term mol number, 
suggested by Wright and Van Orstrand,~ because of 
the following ·considerations: The word number is pref
m·able to ratio or proportion because the result ob
tained by dividing the weight percentage of any given 
constituent by its molecular weight is a number which 
is independent aU:d irrespective of the other results 
similarly obtained. ·Thus, the result is not a ratio or 
proportion between such numbers. For rock anal
yses the· term molecular is preferable to mol, as the 
quantities involved are molecules and are not rel~ted 
to· any system of weights such as the definition of the 
term :inol implies. 

It is premised that in calculating the norm certain 
considerations should be borne in mind. The norm is 
the exp~ession of the chemical composition of the rock 
in terms of standard mineral molecules, a list of which 
is given on page 1163. Some of the constituents enter 
only into "fixed" molecules, which are so called be
cause they are incapable of change, whatever be the 
gen·eral chemical character of the rock. Thus Zr02 

enters. only into. zircon (Z) as a, standard mineral, 
P 20 5 into apatite (ap), 01 into.halite (hl), and so on. 
Other constituents may enter different mineral mole
cules according to the amounts of other constituents 
in the rock. Thus K 20 rriay enter orthoclase, leucite 
or kaliophllite; and N a20 into albite or nephelite, ac-. 
cording to the amount of available Si02 • 

·As regards Al20 3, except when it is in excess of the 
sum of the alkalies and lime .C the excess forming the 
co.rundu1n molecule), it is invariably present in the 
ratio of 1: 1 with K 20, N a20, or CaO in the salic min
erals orthoclase, ·leucite, kaliophilite, albite, nephelite, 
and anorthite. Consequently~ where molecules of 
these miner~ls are considered in the following pages 

5 This term is used also by Finlay. . 
6 Wright an~ Van Orstrand, Wash. Acad. Sci. Jour., vol. 3, p. 223; 1913. 
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n.ny mention of K20, Na20, or. :CaO implies the con-· 
sideration of an' equai molecular :amount of Al20 3 • 

$tress must also be laid on the fact that only the CaO 
which with an equal amount of Al20 3.enters ·anorthite 
is salic. The excess of CaO over this is fernie. 

The adjustment of the Si02 is one of the most im
portant features in the calculation of the.norm. The 
general principle followed involves· a recognition of the 
so-called a·flinity of the different bases for Si02 and of 
the relative proportions of Si02 to base which each 
base can bind.1 The order ?f affit?-ity for Si02 , by. 
whic4. the distribution of this constituent is deter
mined in c~culating the norm, is as follows:, 

K20 >Na20 >CaO >MgO >FeO. 
It should be noted that this order is not arbitrarily 

chosen but is founded on experience in petrography 
and mineralogy, supported by laboratory experiment, 
and. that it acco):ds in general with the occurrence of 
minerals in igneous rocks. · 

Stress must also be laid O.t;l the fact. that· the so
called standai·cl minerals are undm~stood to be mole
cules and not actual minerals. The misappreciation 
of this point. has apparently led to some· confusion of 
mind in tegara to the norm. . · 

NORMATIVE MINERAL MOLECULES. 

Salic group.' 
Quartz (Q) ................................. Si02 • 

Corundum (C) ........... · ................... Al20 3• 

Zircon (Z) .......... · ...................... ~ .Zr02.Si02• · 

Orthoclase (or) ........... · ............ -....... I~O.Al203.6Si02 •· 
Albite (ab) ........... · .............. ~ .. · ..... NazO.Al20 3 .6Si02 • 

Anorthite (U:n); ............................. CaO.Al~03 .'2Si02 • 
Leucite (lc)., •................. ; ............ K20.Al20 3 .4Si02 • 

Nephelite (ne) ........ ~ ..................... NazO.Al20 3.2Si02 • 

Kaliophilite (kp) ..... : .................... K20.Al20 3.2Si02 • 

Halite (hl) .. ~ .... ·. ·.: .· ....... -: ............. NaCl. 
Thenardite (th) ............................. NazO.S03 • 

Sodium carbonate (nc)· ...... : .............. NazO.C03 • 

Fem·ic grou.p. 
Acmite (ac) ... : . ..................... : •..... Nazo'.Fe20 3.4Si02 • 

Sodium metasilicate (ns) .................... NazO.Si02 • 

Potassium metasilicate (ks) ................. K20.Si02 • 

Diopsicle (eli) ............................... CaO(Mg,Fe)0.2Si02 • 

Wollastonite (wo) ........ , .......... · ...... Ca0.Si02• 

Hypersthene (hy) .......................... (Mg,FP)O.Si02 • 

Olivine (ol) ................. · ............... 2(Mg,Fe)O.Si02 • 

Calcium orthosilicate (cs) ................... 2Ca0.Si02 • 

Magnetite (mt) ............................ FeO:li'e20 3 • 

Chro'mite (em) .............................. Fe0.Cr20 3 • 

· Ilmenite (il) ......... : ..................... FeO.Ti02 • 

Hematite (hm) ................ _"_ ............ Fe20 3 • 

Titanite (tn) ............•.... .- .............. Ca0.Ti02.Si02 • 

Perofs1dte (pf) ............................. CaO.Ti02 • 

Rutile (ru) ................................ Ti02• 

Apatite (ap} ......... ~ ........... ~ ......... 3(3CaO.P20 3).CaF2 • 

Fluorite .................................... CaF2 • 

Pyrite (pr) ............. · ..................... FeS2• 

Calcite (cc) ................. : .............. CaO.C02 • 

1 Cr. Cross, Whltmo.n, Iddings, J. P.,Pirsson, L. V., Washin~ton, H. S., The quan
titative classification of igneous rocks, p. 191. Whether tpo order or this afflnjty is 
dotorminod bysomothing o.nalogous to "chemical affinity" or is due to differences 
In solubility need not bo discussed hero. A general discussion of this subject and of 
tho norm will form tho subject or a separate paper. · 

Of· these molecules quartz, corundun1, sodium and 
pot~"Lssium metasilicates, he1.11atite, and rutile are what 

. may be called "~xcess" molecules, as each represents 

. an excess of some ~onstituent over the .amount which. 
1nay be used to form other constituents. 

THE CALCULAT:ON. 

The fo.llowing statement of the rules .. for calculating' 
the norm is based on the original presentatio~, but is 
n1odified in substance to accord with certain suggested 
minor changes and is modifie~ in, f~rm so fa~ as to 
r~prese~t the procedure adopted by me in calculating 
the norn1s .found in Part I of the tables. In the 
description the word "amount" should always pe 
. understood to n1ean the molecular am,oun~ or the 
·molecular nun1ber obtained by dividing the percentage· 
weight of the constituent by its molecular weight. 
. 1. The molecular number (amount) of each con

stituent is determined by reference to the table of 
molecular numbers, given on pages 1166-1170. ·If the 
result is less than 0.002 it may be neglected. 

2. The amounts of :MnO and NiO are to be added to 
that of FeO, and those of BaO and SrO to that of 
c~. . . 

The minor fixed molecules are first to be clisposed of. 
The. order in which this is done (3a-3i) is generally 
immater~al. · · 

pa. All amount of CaO equal to3.33 that of the P 205 

· is 8llotted for apatite. .. 
3b . .An amount of .N a20 equal to that of ~he Cl2 is 

allotted for halite. 
3c. An amount of N a20 equal to that of -the 80

3 
is 

allotted for thenardite. It must be remembered here 
that the 803 stated in· the anfllysis often really repre-· 
sents the S of pyrite, so that rule 3c is applicable only·. 
when the rock contains minerals of the hauyne group. 

3}1. An a1nount of FeO equal to half that of S (or the. 
S of erroneously stated. 803 as above) is allotted for 
pyrite. 
. 3e. An amount of FeO equal to that of the Cr20 3 is 
allotted for chromite. 
· 3f. An amount of FeO equal to that of the Ti02 is 
allotted for ilmenite. If there is an excess of Ti02 an 
equal a1uoun~ of CaO is to be allotted to it for pro
visional titanite, but only after the allotment of CaO to 
Al20 3 for anorthite (Rule 4d). If there is still an 
excess of Ti02 it is calculated as rutile. . 

3g. An amount of CaO equal to half that of the F 
in excess of what is needed. for apatite (th~t is, the 
0.33 of. CaO of 3a) is allotted for fluorite. 

3h. If .the rock is not decomposed and contains· 
earicrinite, an a:rp.ount of N a20 equal to that ·of. the 
C02 is allotted· for soclium carbonate, which is to be 
con~~dered as salic.1 If the rock contains calcite, an 
amo'unt of CaO equal to 'that of the C02 is B;llotted 
for calcite. If the modal calcite is primary, this 
normative calcite molecule is to be regarded as fernie; 

1 'l'his is a recent modification, seep. 31. 
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if the modal calcite is secondary or ·due to the assimi
lation of limestone, the calculated calcite molecule· is 
to be disregarded as not forming part of the. norm. 
. 3i. An amount of Si02 equal to that of the Zr02 is 

· allotted for zircon. . 
Of the allotments under Rule 3, only a ~nd f are 

generally and b, c, and i occasionally necessary; the 
others are rarely milled for. 

4a. An amount of Al20 3 equal to that of the K 20 is 
allotted for provisional orthoclase. 

4b. If there is an ·excess of K 20 over Al20 3 (an 
excess extremely rare), it is calculated as potassium 
metasilicate. _For the Na20 see Rules 5a and 5b. 
. 4c. An excess of Al20 3 over the K 20' is· allotted to 
an equal am9unt of remaining N a20 for provisional 
albite. If there is insufficient A120 3 , see Rul~ 4g. 

4d. If there is an excess of A120 3 over the K 20 + 
Na20 it is allotted to an equal amount of remaining· 
CaO for anorthite. 

· 4e. If there is an exoess of Al20 3 over this CaO it is 
calculated as corundum. 

4f. If there is ~n excess of CaO over this Al20 3 of 
4d it is fernie and reserved for diopside and wollas
tonite. (See Rules 7a and 7b.) 

4g. If· in 4c there is an ·excess of N ~0 over Al20 3 

it is to be reserved for acmite and possibly for sodium 
metasilicate. (See Rules 5a and 5b.) There is then 
no anorthite in the norm. 

. 5a. An amount of Fe20 3 equal to that of the excess 
of N a20 o.ver A120 3 (see Rule 4g) is allotted to acmite. · 

· 5b. If there is still ·an excess of N a20 _over Fe20 3 

(a rare excess) it is calculated as sodium metasilicate. 
5c. If,· as usually happens, there is an excess of 

Fe20 3 over Na20 it.is assigned to magnetite, an equal 
amount of FeO being allotted to it out of what remains 
from the formation of pyrite, chromite, and ilmenite. -
(See Rules 3d, 3e, 3f.) 

5d. If there is still an excess of Fe20 3 it is calculated 
as hematite. 

6. All the MgO and the FeO remaining from. the 
previous allotments (see Rules 3d, 3e, 3f, and.5c) are 
added together and their relative proportions are ascer
tained (most easily by the use of a slide rule). 

·7 a. To the amount of CaO from 4d is 'allotted pro
visionally an equal amount of MgO + FeO · to form 
diopside, the relative proportions of these two being 
preserved .. 

· 7b. If there is an· excess of CaO it is reserved for 
pr0visional wollastonite. 

7 c. If there is an excess of MgO + FeO over that 
needed for diopside (7a) it is reserved for provisional 
hypersthene. 

All the oxides except Si02 have now been assigned 
to actual or provisional mineral molecules and we have 
next to consider the distribution of the silic·a. 

Sa. The sum of the amounts of silica needed to form 
zircon from Zr02 (Rule 3i, 1 :1), titanite from CaO 

(Rule 3f, 1 :1), acmite from exce~s Na20 (Rule 5a, 4:1),. 
potassium and sodium metasilicates from excess ~0· 
and. Na20 .(Rules 4b, 5b, 1 :1), and provisional ortho
clase from K 20 (Rule 4a,· 6:1), albite from Na20 
(Rule 4c, 6:1), anorthite from CaO (Rule 4d, 2:1), 
diopside from CaO + (Mg, Fe)O (Rule 7a, 1 :1), wollas
tonite from excess CaO (Rule 7b, 1 :1), and hypersthene 
from (Mg, Fe)O (Rule 7c, 1 :1) is subtracted from the 
total Si02 • 

Sb. If there is an excess of Si02, as there commonly 
is, it is calculated as quartz. 

Sc. If there is a deficiency of silica in Sa the Si02 

allotted to hypersthene (Rule 7c) is subt.racted frorn 
the general sum of Sa and the remainder subtracted 
from the total Si02• If there is here an excess of 
Si02 it is allotted to the (Mg,Fe)O of 7c to form 
hypersthene and olivine, and is distributed according 
to equations (1) and (2): 

Let x =.the number of hypersthene molecules and 
y=the number of olivine molecules, then-

(1) x+y=the amount of available (Mg, Fe)O and 

(2) x+~=the amount of available Si02 • 

In this operation the relative proportion of MgO and 
.FeO determined. in 6 and used in forming diopside 
(Rule 7a) is to be preserved. The fixed and provi
sional molecules of ·Rule Sa are calculated into· their· 

·percentage weights. If there is not enough silica to. 
equal half the amount of (Mg, Fe)O of Rule 7c, all the 
(Mg, FeO) olRule 7c is calculated as olivine, Si02 equal 
to half its. amount being assigned to· it. 

Sd. If there is a deficiency of Si02 in 8c, the Si02 

allotted· to titanite (3f) is subtracted from the general 
sum of Sa, and the CaO + Ti02 calculated as perofskite. 

To follow strictly the order of affinity for Si02 

stated on page 1163 we should now distribute Si02 

between wollastonite ~nd calcium orthosilicat~, but 
as calcium orthosilica~e is represented modally-that 
is, among actual minerals-in igneous rocks only in 
the very rare melili~e, which also always occurs in 
rocks containmg little Si02 and abundant nephelite, 
little albite, and often considerable leucite, we next. 
take up the distribution of Si02 between albite and 
nephelite as representing most closely .the facts of 
actual mineral occurrence. 

Se. The sum of the Si02 needed to form the mole
cules of Sa is deducted from the total Si02, except that . 
olivine is substituted for hypersthene, and perofskite 
for titanite, and that albite is not included. If there· 
is an excess of m?re than twice (and, of course, less. 
than six times) that of the Na20 for the provisional· 
albite .of Sa this is distributed between albite and . 
nephelite according to equations (3) and (4): 

Let x =the number of albite molecules and y =the. 
number of nephelite molecules, then- · 

(3) x+y=the amount of available Na20, and 
(4) 6x+2y=the amount of available Si02• 
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Sf. If there is still a deficiency of. Si02-that is, in 
:se, not enough to equal twice the amount of available 
'Na20-all'this Na20 is allotted to nephelite and the 
K:aO is distributed between orthoclase and leucite, as 
follows: The sum of the Si02. needed for the molecmes 
in· Sa is subtracted from .the total Si02, olivine being 
·substituted for hypersthene, perofskite for· titanite, 
and 'nephelite for . albite, and orthoclase being disre
.garded. If there is an excess of more than four times 
(and, of course, less than six times) that of K20 it is 
distributed between orthoclase and leucite according 
to equations (5) and (6) :· 

Let x=the number of orthoclase molecules andy= 
the number of leucite molecules, then-

(5) x+y=the.amount of available K 20, and 
(6) 6x+4y=the amount of ava~lable Si02 • 

Sg. If there is still a deficiency of Si02:_that is, m 
Sf not enough to equal Jour times the· amount of 
K 20-we have to distribute the CaO of wollastonite 
and diopside between these t~o and calcium orthosil-

. ' icate, and the (Mg, Fe )0 of diopside between diopside 
and olivine, according to the available Si02 • This 
distribution is made as shoWJ1, below.1 There are two 
possible cases; either there is sufficient wollastonite to 
reduce to orthosilicate or there is not. 

The most frequent case is that in which there is no 
wollastonite or its amount is .insufficient to satisfy 
the deficiency in Si02• Here, after allotting Si02 to 
form leucite,. nephelite,. anorthite, acmite, olivine of 
rule 8c, and possibly zircon and sodium metasilicate, 
the amount thus used is deducted from the total 
Si02 , the residue being the·" available silica." Letting 
d =the number of new diopside molecules, f =the 
number of new olivine molecules, and c =the number · 
of calcium orthosilicate molecules, we have the equa-. 
tions-
(7) 2d+f +c=the amount of available Si02• 

(S) d +2f =the amount of (Mg,Fe)O (of provisional 
diopside). 

I Washington, H. S., Wash. Acud. Sci. Jour., vol. 5, p. 346, 1915. 

(9) d + 2c = the amount of CaO of provisional diopside 
and wollastonite. o . 

These equations can be sOlved, of course, in several 
ways, but that which I ·have adopted is as follows: 
Subtracting (7) from the sum of (8) a~d (9) we get the 
value of f + c; substituting this in .(7). d is found, and 
then from (8) and (9) f and c are found successively. 

In the second case, where there is sufficient tentative 
wollastonite to meet the deficiency of Si02 , the total 
amount of Si02 in the rock is subtracted from the sum 
of the Si02 which has been allotted to leucite, nephelite, 
anorthite, acmite, diopsid·e, olivine, and to tentative 
wollastonite. The deficit is the number of molecules 
of necessary calcium orthosilica te, and also the amount · 
of Si02 to be assigned to it. This requires twice as 
much. CaO. The rest of the CaO remains in wollas
tonite and takes an equal amount of Si02, while the 
diopside remains unchanged. 

8h. If, as may ~ery rarely happ~n, there is not even 
enough Si02 _to form leucite, we must assume the 
presence of the kaliophilite moleGule in the norm and 
distribute the K 20 between this and leucite. For this 
the sum of the · Si02 needed for nephelite, anorthite, 
acmite, sodium metasilicate, olivine, calcium ortho
silicate, and zircon is subtracted from the total .Si02 , 

and the amounts of leucite and kaliophilite are calcu~ 
lated according to the followiJ?.g equations (10) and 
(11) :' 

Let x~the number of ·leucite molecules and y=the 
number of kaliophilite molecul'es, then-

(10) x + y =the amount of K20, and 

(11) 4x+2y=the amount of available Si02 • 

9. Having thus adjusted the amounts of the Si02 , • 

and all the other constitu'ents between the fixed mole
cules and those with differing· ratios of Si02 (the pro
visional becoming actual molecules), they are calcu
lated into the percentage weights of the mineral mole
cules of the norm by the use of the tables on pages 1172-
'1180. 



0 

1':·: 

,''( ., 

:t. 

Per ct. 0.0 

0 0.000 
·1 .010 

2 .020 
3 .029 
4 .039 

5 .049 
6 .059. 
7 .069 
8 .078 
9 . 08S 

10 . 098 
11 .108 
12 .118 
13 .127 
14 .137 

15 .147 
'16 .157 

,o· 17 .167 
18 .176 

r ;, 19 .186' 

20 .196 
21 . 206 
22 . 216-
23 . 225 
24 . 235 

25 .245 
26 .255 
27 .265 

·.28 .275 
29 .284 

Per ct. . 0.0 
. '. 

0 0.000 
1 . 006 
2 .013 
3 .019 
4 . 025. 

5 .031 
6 :038 
7 .044 
8 .050 
9 .056 

10 .063 
11 . 069 
12 .075 
13 . 081 
14 .088 

15 .094 
16 .100 
17 ·.106 
18 .113 
19 .119 

1166 

. . ·.·! . 

APPENDIX ,,4. 
: '"., ··'. 

':.1·. 

MOLECULAR NUMBERS OF CHEMIC.I\.L COMPONENTS OF ROCKS. 

. 0.1 

O.OOi 
.011 
.021 
.030 

'• .040 

:050 
. ·.060 

.070 

.079 
.. 089 . 

. 099 

.109 

.119 

.128 
·.138 

.148 

.158 

.168 

.177 

. 187 

.197 

. 207 

. 217 . 
.. 226 
. 236 

.246 

.256' 

.266 

.275 

.285 .. 

0.1 

0.001 
. 007 
.013 
. 019'. 
. 026 

. 032 

.038 

.044 

. 051 

. 057 

.063 

. 069 

. 076 

.082 

.088 

.094 

.101 

.107 

.113 

.119 

0.2 

SILICA, Si02 (MOLECULAR WEIGHT, 60). 

(Divide percentage weight by 60..-) · 

ALUMINA, Al20a (MOLECULAR WEIGHT, 102). 

0.3 0.4 0.5 0.6 

'. 0:002 0.003 0.004 0.005 .0.006 
.012 . 013 .014 . 015 .016 
. 022 . 023 .024 . 025 . 025 
.031 .032 .033 .034 .. 035 
.041. . 042' . 043 . 044 . .045 

-~ 051 .052 .053 .054 .055 
.061 .062 .063 .064 .065 
.071 .. 072 .073 .074 .075 
.080 .081 . 082 .083 .084 
.090 ·.091 .·092 .093 . 094 

. ,. .100 .101 .. 102: . 103 .104 . 
.110 .111 .112 .113 .114 
.120 .121 .. 122 .123 .124 
.129 .130 .131 .132 .133 
.139 .140 .. 141 .142 .143 

.149 .150 .151 .152 .'153 

.159 .160' ·.161 .162 .163 

.169 .170 .171 .172 .173 

. 178- .179 . 180 .181 . i82 . 
_.188 .189 .;·190 .191 .192 

.198 .199 .200 .201 .202 

. 208: .. . 209 . 210 . 211 .'212 . 
.. 21.8 .219 . 220 .. 221 .222 

. 227 . 228 . 229 . 230 .231 

. 237 .238 :239 .240. . 241 

. 247 . 248 .'249 .. 250 . . 250 
~ 257 . 258 . 259 . 260 . 261 
. 267 . 268 . 269 '. 270 .271 
.276 .277 . 278 .279 .280 
.286 .287 .288 .289 1! ~ 290 

0.7 

0.007 
. 017 
. 026 
.036 
.'046 . 

.056 

. 066 

. 075' 
. ·.085 

. 095 

.105 

.115 

.125 

.134 

.144 

.154 

.164 

.174 

.183 
:193 

.203 

.213 

.223 

.232 

. 242 

. 252 
'.-262 
.272 
. 281 
. 2Jl 

FERRIC OXIDE, .Fe,Oa (MOLECULAR WEIQIIT; 160). 

0.2 0.3 0.4 0.5 0.6 0.7 

0.001 0.002 0.003 0.003 0.004. 0.004 
.008 . 008 . 009 ·.009 .010 .011 
.014 .014 . 015 .016 . 016 .017 
.020 .021 . 021 . 022 . 023 . 023 
.026 .027 .028 . 028 . 029 . 029 

·.033 .033 .034 .034 .035 . 036 
.039 .039 .040 .041 .041 . 042 
.045 .046 .046 .047 .048 .048 
.051 .. 052 . 053 

.. 
. 053 . 054 . 054 

.058 .058 . 059 . 059 .060 . 061 

. 064 . 064 .065 .066 .066 . 067 

.070 .071 .071 .072 .073 .073 

.076 .077 .078 .078 . 079 . 079 

.083 .083 .084 .084 .085 .086 

.089 .. 089 .090 . 091 . 091 . 092 

.095 .096 .096 .097 . 098 .098 

.101 .102. .103 .103 .104' .104 

.108 .108 .109 .109 .110 .111 

.114 .114 .115 .116 .116 .117 

.120 .121 .121 .122 .123 . 123 

0.8 

0.008 
. 018 
.027 
.037 

·.047 

.057 

. 067 

. 076 

.086 .. 

.096 

~ 106 
.116 
.125 

.. 135 
.145 

.155 

.165 

.175 

.184 

.194 

.204 

. 214 

. 224 

.233 

.243 

. 253 

. 263 

. 273 

.282 

. 292 

0.8 

0.005 
.011 
.018 
.024 
.030 

. 036 

. 043 

.049 

. 055 

.061 

. 068 

. 074 

. 080 

.086 

. 093 

. 099 

.105 

.111 

.118 

.124 

i. 

0.9 Per ct. 

0.009 0 
.019 1 
.028 2 
. 038 3 
. 048 4 

.058 5 
·.068 6 
.078 7 
:087 . 8 . 

. 097 9 

.107 10 

.117 11 

.126 12 

.136 13 

.14;§ 14 

.156 15 
.. 166 16 
.175 ·17 
.185-i . 18 
.19.5' Hl 

'' 

. 265 20 

.215 21 . 

. 225 22 

. 234 23 

.244 24 

. 254 25 

. 264 26 . 

.274 27 

.283 28 

. 293 29 

0.9 Per ct. 

0.006 0 
. 012 1 
.018 2 
.024 3 
. 031 4 

. 037 5 

.043 6 

.049 7 

. 056 8 

. 062 9 

.. 068 10 
. 074 11 
. 081 12 
. 087 13 
.093 14 

. 099 15 

.106 16 

.112 17 

.118 18 

.124 19 . 



Per ct. 

'o 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

Per ct. 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

MOLECULAR NUMBERS OF CrrE:MICAL:·COM~0NEN1'S·· OF ROCKS. 

0.0 0.1 

0.000 0.001 
. 014 .015 
.028 .029 
. 042 . 043 
.056 .057 

.069 .071 

. 083 .085 

.097 . 099 

.111 .H3 

.125 .126 

.139 .140 

.153 .154 

.167 .168 

.181 .182 

.194 .196 

.208 . 210· 

.222 . 224 

.236 .238 

.250 .251 

. 26<1 .265 

0.0 ·o.1 

0.000 0.002 
. 018 .020 
. 036 .038 
.054 .055 
.071 .. 073 

.089 ."091 

.107 .109 

.125 .127 

.143 ... 145 
'.161 .163 

.179 .180 

.196 ·.198 

. 214 . 216 

. 232 . 234 

. 250 . 252 

. 268 . 270 

. 286 . 288 

. 304 . 305 

. 321 . 323 

. 339 ., 341 

. 357 . 358 

. 375 • 376 

. 392 . 3~4 

. 410 . 412 

.428 .430 

FERROUS OXIDE, FeO:·(MOLECULAR WEIGHT, 72). 

0.2 0.3 0.4 0.5 0.6 

0.003 0.004 0.006 0.007 0.008 
.017 . 018 . 019 ... 021 .022 
. 031 .032 . 033 .035 .036 
. 044 . 046 . .047 .049 .050 
.058 . 060 .061 .063 .064 

.072 .074 '·':075 . 076 .078 

.086 .088 . 089 .090 . 092 

.100 .101 .103 .104 .106 

.114- .115 .117 .118 .ll9 

.128 .129 .131 .132 .133 

.142 .143 .144 .146 .147 
~ 156 .157 '.158 .160 .161 
.169 .171 .172 .174 .175 
.183 .185 .186 .188 .189 
.197 .199' .. 200 . 201 . 203 

.211 .213 . 214 .215 .217 

. 225 .226 .228 .229 .231 

.239 .240 .242 .243 .244 

. 253 .354 :256 .257 . ;258 

.267 .268 .269 .271 • 272 ' 

. MAGNESIA," MgO (MOLECULAR WEIGHT, 40). 

(Divide percentage weight by 40.) 

LIME, CaO (MOLECULAR WEIGHT, 56). 

0.2 0.3 0.4 0.5 0.6 
I 

0.004 0.005 0.007 0.009 . o. 011 
. 021 . 023 . 025 . 027 .029 
. 039 .041 .043 . 045 .046 
. 057 . 059 . 061 . 063 .064 
.075 .077 . 079 . 080 . 082 

. 093 .095 :096 .091t .100 
.111 .113 .114 .116 .118 
.129 .130 .132 .134 .136 
.146 .148 .150 .152 .154 
.164 .166 .168 .170 .171 

.182 :184 ~ 1S6 .188 .189 

. 200 . 202 . 204 . 205 . 207 

. 218 . 220 . 221 . 223 . 225 

. 236 . 238 . 239 . . 241 • 243 

. 254 . 255 . 257 . 259 .261 

. 271 . . 273 . 275 . 277 . 279 

. 289 . 291 . 293 . . 295 . 296 

. 307 . 309 . 311 . 313 .·314 

. 325 . 327 . 329 . 330 . 332 

. 343 . 345 . 346 . :348 . 350 

. 360 . 362 . 364 . 336 . 367 

. 378 .. 380 . 382 . 383 . 385 

. 396 . 008 .400 .401 .403 

.414. . 416 . 417 . 4:19 . 421 

. 432 .433 . 435 . 437 . 439 

0.7 

0.010 
.024 
.038 
.051 
.065 

.079 

.093 

.107 

.121 

.135 

.149 

.163 

.176 

.190 

.204 

.218 

.232 

.246 
':·260 

. 274 

0.7 

0.013 
. 030 
.048 
. 066 
. 084 

.102 
. 120 
.138 
.155 
.173 

.191 

. 209 

. 227 

. 245 

. "2~3 

:280 
. 2~8 
. 316 
. 334 
. 352 

. 369 

. 387 

. 405 

. 4:::3 

. 441 

0.8 

0.011 
.025 
.039 
.053 
.067 

.081 

.094 . 

.108 

.122 

.136 

.150 

.164 

.178 

.192 

. 206 

.219 

.233 

.247 

.261 

.275 

0.8 

0.014 
. 032· 
. 050 
. 068 
. 086 

.104 
. 121. 
.139 
.157 
.175 

.193 

. 211 

.229 

. 246 

. 264 . 

"" . 282 
. 3oo 
. 318 
. 336 
. 354 

.. 371 
. 389 
.407 
. 425 
.442 

1167 

0.9 Per ct. 

0.013 0 
.026 1 
.040 2 
.054 3 
.068 4" 

.082 5 

.096 6 

.no 7 

.124 8 

.138" 9 

.151 10 

.165 ll 

.179 12 

.193 13 

.207 14 

.221 15 

.235 0 16 

.249 17 
·.263 18 
.276 19 

0.9 Per ct. 

0.016 0 
.034 1 
. 052 2 
. 070 3 
.088 4 

.105 5 

.123 6 
.141 7 
.159 8 
.177" 9 

.195 10 

. 213 11 

. 230 12 

. 248 13 

. 266 14 

. 284 15 

. 302 16 

. 320 17 

. 338 18 

. 355 19 

. 373 "20 

. 391 21 

.408 22 
·.4::6 23 
.444 24 
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SODA, Na20 (MOLECULAR WEIGH'!', 62). 

Per ct. 0.0 0.1 0.2 I 0.3 0.4 0.5 0.6 ' 0.7 0.8 0.9 Per ct. 
Q 

0 0.000 0.002 0.003 0.005 0.006 0.008. 0.010 0.011. 0.013 -0.015 0 
1 . 016 .018 . Oi9 .021 .023 . 024 . 026 . 027 .029 . 031 1 
2 . 032 .034 .035 . 037 . 039 .040 .042 .044' .045 .047 2 
3 . 048 '.050 .052 .. 053 . 055 . 056 . 058 . 060 . 061 .. 063 3 
4 . 065 . 066 .068 . 069 .071 .073 . 074 . 076 .077 . 079 4 

5 . 081 .082 .084 .085 . 087 .089 . 090 . 092 .094 . . 095 5 
6 . 097 . 098 .100 .102 .103 .105 .106 .108 .110 .111 6 
7 .113 .115 .116 .118 .119 .121 .123 .124 .126 .127 7 
8 .129 .131 .132 .134 .135 .137 .139 .140 .142 .144 8 
9 .145 .147 .148 .150 .152 .153 .155 .156 . f58 .160 9 

10 .161 .. 163 .165 .166 .168 .169 .171 .173 .174 .176 10 
11 .177 .179 .181 .182 .184 .185 .187 .189 .190 .192 11 
12 .194 .195 .197 .198 . 200 . 202 . 203 . 205 . 206 . 208 . 12 
13 . . 210 . 211 . 213 . 215 . 216 . 218 . 219 . 221 . 223 . 224 13 
14 . 226 . . 227 . 229 . 231 :·232 . 234 . 235 . 237 . 239 . 240 14 

15 .242 . 244 . 245 . 247 . 248. . 250 . 252 . 253 . 255 . 256 15 
16s . 258 . 260 . 261 . 263 . 265 . 266 . 268 . 269 . 271 . 273 16 
17 . 274 . 276 .. 277 . 279 . 281 . 282 . 284 . 285 . 287 . 289 17 
18 . 290 . 292 . 294 . 295 . 297 . 298 . 300 . 302 . 303 . 305 18 
19 . 306 . 308 . 310 . 311 . 313 . 315 . 316 . 318 . 319 . 321 . 19 

POTASH, K 20_ (MOLECULAR WEIGHT, 94) .. 

Per ct. 0.0 0.1 0.2 0.3 0.4 0.5 0.6 
1-

0.7 0.8 0.9 Per ct. 

----

0 0.000 0.001 0.002 0.003 0.004 0.005 0.006. 0.007 0.009 . 0.010 0 
1 .011 . 012 .013 .014 . 015 . 016 .107 .018 . 019 .020 1 
2 .021 ."022 .. 023 .024 . 026 .027 .028· .029 .030· . 031 2 
3 .032 . 033 .034 .035 .036 . 037 . 038 . 039 .040 .041 3 
4 .043 .044 .045 .046 . 047 .048 .049 .050 . 051 .052 4 

5 .053 .054 .055 .056 . 057 .059 .060 . 061 . 062 . 063 5 
6 .064 . 065 . . 066 . 067 .068 . 069 . 070 .. 071 . 072 . 073 6 
7 .074 . 076 . 077 . 078 .079 .080 . 081 . 082 . 083 . 084 7 
8 . 085 .086 . 087 .088 . 089 . 090 . 091 . 093 .094 . 095 8 
9 . 096. .097 . 098 . 099 .... 100 .101 .102 .103 .104 .105 9 -

10: .106 .107 .109 .110 .111 .112. .113 .114 .115 .116 10· 
11 .117 .118 .119 .120 .121 .122 .123 .124 .126 .127 11 
12 .128 .129 .130 .131 .132 .133 .> 134' .135 .136 .137 12 
13 .138 .139 .140 .141 .143 .144 .145 .146 .147 .148 13 
14 .149 .150 .151 .152 - . 153 .154 .155 .156 .157 .159 14 

TITANIUM DIOXIDE, Ti02 (MOLECULAR WEIGHT, 80). 

-~ 

Per ct. 0.0 0.1 0.2 0.3 0.4 0.5 0.6 _0.7 0.8 0.9 · Per ct. 

0 0.000 0.001 0.003 0.004 ·o.oo5 0.006 0.008 0.009 0.010 0.011 0 
1 .013 .014 .015 .016 .018 .019 .020 .021 .023 .024 1 
2 .025 .026 .028 .029 .030 .031 .033 .034 .035 .036 2 
3 .038 .039 .040 .041 .043 .044 .045 .046 .048 .049 3 
4 .050 .051 .053 .054 .055 .056 .058 .059 .060 .061 4 

•, 

5 .063 .064 .065 .066 .068 .069 .070 .071 .073 .074 5 
6 .075 .076 .078 .079 .080 .081 .083 .084 .085 .086 6 
7 .088 .089 .090 . 091 .093 .094 .095 .096 .098 .099 7 
8 .100 .101 .103 .104 .105 .106 .108 .109 .110 .111 . 8 
9 .-113 . 114 .115 .116 .118 . .. 119 . 120 .121 . 123 . .124 9 

PHOSPHORIC PENTOXIDE; P20s (MOLECULAR WEIGHT, 1.42). 

Per ct. 0.0 0.1 0.2 0.3 0.4 0.5 0.6 
8 

0.7 0.8 0.9 I Per ct. 

0 0.000 0.001· 0.001 0.002 0.003 0.004 0.004 0.005 0.006 0.006 0 
1 .007 .008 .008 .009 .010 .011 .011 .012 .013 .013 1 
2 .014 .015 .015 .016 .017 - .018 .018 .019 .020 .020 2 
3 .021 .·022 .023 .. 023 .. 024 .025 .025 .026 .027 .027 3 
4 .028 .029 .030 .030 .031 .032 .032 .033 .034 .035 4 

I 
5 .035 .036 .037 .037 .038 .039 .039 .040 .041· .042 5 



Per ct. 

-
0 
1 
2 
3 

i>or ct:. 

0 
1 
2 
3 
4 
5 

Per ct. 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

~I 
0 
1 
2 
3• 
4 

Per ct. 

0 
1 
2 
3 

Perct~ 

0 
1 

Per-:t., 

0 
1 
2 
3 
4 . 
5 

MOLEC"!JLAR NUMBERS OF CHEMICAL COMPONENTS OF ROCI{S . 

. MANGANOUS ,OXIDE, MnO (MOLECULAR WEIGHT, 71). 

o.o 0.1 0.2 0.3 0.·1 0.5 . 0.6 0.7 0.8 

-- - - - -- -- --- -----

0.000 0.001 0.003 0.004 0.006 0.007 0.008 0.010 0.011 
. 014 .015 . 017 . 018 .020 .021 . 023 .024 .025 
.028 .030 . 031 . 032 .034 .035 .. 037 .038 .039 
.042 .044 .045 . 046 .048 . 049 . 05i .052 .054 

·• 

ZIRCONIA, ZrOs (-MOLECULAR WEIGHT, 123). 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 

0. 000 . o.ooi 0.002 0.002 0.003 0.004 0.005 0.006 0.007 
.008 .009 .010 . . 011 . 011 . 012 . 013 . 014 . 015 
.016 .017 . 018 .019 .020 .020 . 021 . 022 . 023 
. 024 .025 .026 . 027 .028 

I 

. 028 .029 .030 .031 
·.033 .033 . 034 . 035 . 036 . 037 .037 .038 .039 
.041 .042 ._D42 . 043 .044 .045 .046 .046 .047 

CARBON DIOXIDE, C02 (MOLECULAR WEIGHT, 44). 

o.o 0.1 0.2 0.3 0.4 0.5 0.6 0.7· 0.8 

0.000 0.002 0.005 0.007. 0.009 0.011 0.014 0.016 0.018 
.023 . 025 . 027 .030 . o·32 .034 . 036 . 039 . 041 
. 045 .048 . .050 . 052 . 055' . 057 . 059 . 061 . 064 

.. 068 . 070 .073 . 075 .077 .080 . 082 . 084 .086 
.091 .093 .095 .098 .100 .102 .105 .107 .109 

.114 .116 . .118 .120 .123 .125 .127 .130 .132 

.136 .139 .141 .143 .145. .148 .150 .152 .155 

.159 .. 161 .164 .166 .168 .170 .173 .175 .177 

.182 .184 .186 .. 189 .191 .193 .195 .198 . 200 

.205 . 207 .209 . 211 . 214 .216 . 218 . 220 . 223 

SULPHUR TRIOXIDE, SOa (MOLECULAR WEIGHT, 80). 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 

0.000 0.001 0.003 0.004 0.005 0.006 0.008 0.009 0.010 
. 013 .014 . 015 .016 . 018 :019 .020 . 021 .023 
.025 . 026 .028 .. 029 .030 . 031 .033 .034 . 035 
.038 . 039 .040 . 041 . 043• .044 .045 .046 .048 
.050 . 051 . 053 . 054 . 055 . 056 .. 058 .059 . 060 

·.CHLORINE, Cis (MOLECULAR WEIGHT, 71). 

0.0 0.1 0.2 0.3 0.1 0.5 0.6 0.7 0.8 

0.000 0.001 0.003 0.004 0.006 0.007 0.008 0.010 0.011 
. 014 . 015 . 017 . 018 . 020· . 021 . 023 .024 . 025 
.028 . 030 . 031 . 032 .034 . 035 . 037 . 038 . 039 
. 042 . 044 . 045 . 046 . 048 . 049 . 051 . 052 . 054 

FLUORINE, Fs (MOLECULAR WEIGHT, :-!8). 

0.0 O.L 0.2 0.3 0.4 0.'5 0.6 0.7 0.8 

0.000 0.003 0.005 0.008 0.010 0.013 0.016. 0.018 0.021 
.026 . 029 . 031 . 034 . 037 . 039 .042 . 045 . 047 

SULPHUR, S (ATOMIC WEIGHT, 32). 

--·~- --
0.0 0.1 0.2 0.3 0.4 • 0.5 O.G 0.7 0.8 

0.000 0.003 0.006 0.009 0.013 0.016 0.019 0.022 0.025 
. 031 .034 . 038 .041 .044 . 047 .050 . 053 . 056 
. 063 . 066 . 069 .072 .075 . 078 . 081 ·.084 .088 
. 094 .097 .100 .103 .106 .109 .113 .116 .119 
.125 .·128 .131 .134 .138 .141 .144 .147 .·150 
.156 .159 .163 .166 .169 .. 172 .175 .178 .181 
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0.9 Per ct. 

-- ---
0.013 0 

. 027 1 

. 041 2 

.055 3 

0.9 Per ct. 

0.007 0 
. 015 1 
. 024 2 
. 032 

I 
3 

.040 4 

.048 5 

0.9 Per ct. 

0.020 0 
.043 1 
. 066 2 
. 089 3 
.111 ·4 

.134· 5 

.157 6 
.. 180 7 
.202 8 
.225 9 

0.9 Per ct. 

0.011 0 
.024 1 
.036 2 
.049 3 
.061 4 

o.g Per ct. 

0.013 0 
. 027 1 
. 041 2 
. 055 3 

0.9 Per ct. 

0.024 0 
.050 1 

0.9 Per ct 

0. 028 . 0 
. 059 1 
.091 2 
.122 3 
.153 4 
.184 5 
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Per ct. o.o 0.1 

0 0.000 0.001 
1 .'007 . 007 
2 . 013 . 014 
3 . 020 . 020 
4 . 026 . 027 
5 . 033 . 034 

Per ct. 0.0 0.1 

0· .0.000 ·0.001 
1 . 013 . 015 

'2 . 027 . 028 
3 . 040 . 041 

I 

Per ct. o.o 0.1 

~ 

0 0. 000 0.001 
1 . 007 ... 007 
2 . 013 . 014 
3 . 020 . 020 

Per ct. 0.0 0.1 

0 0.000 0.001 
1 . 010 . on 

Per ct. o.o 0.1 

0 0.000 0.003 
1 . 033 . 037 

CHEMICAL ANALYSES OF IGNEOUS. ROCKS. 

· CHROMIC OXID~, Cr20 3 (MOLECULAR WEIGHT, 152). 

0.2 0.3 . 0.4 0.5 0.6 0.7 

0.001 0.002 0.003 0.003 p.004 . 0. 005 
. 008 . 009 . 009 . 010 . on . on 
. 014 . 015 . 016 . 016 . 017 . 018 
. 021 . 022 . 022 . 023 .024 . 024 
. 028 . 028 . 029 . 030 . 030 . 031 
. 034 . 035 . 036 . 036 . 037 . 038 

NICKEL OXIDE, NiO ~MOLECULAR WEIGHT, 75). 

COBALT OXIDE, CoO ('MOLECULAR WEIGHT. 75}. 

0.2 0.3 0.4 0.5. 0.6 . 0.7 . 

0.003 0.004 0.005 0.007 0.008 0.009 
. 016 . 017 .019 . 020 . 021 . 023 
. 029 . 031 . 033 . 033 . . 035 . 036 
. 043 . 044 . 045 .047 . 048 . 049 

BARYTA, BaO· (MOLECULAR WEIGHT, 153.5). 

0.2 0.3 0.4· 0.-5 0.6 0. 7 

0.001 0. 002 0.003 0: 003 0.004 0.005 
. 008 . 009 . 009 . 010 . 010 . on 
. 014 . 015 . . 016 . 016 . 017 . 018 
. 021 . 0~2 

/ 

. 022 . 023 . 024 . 024 

· STRONTIA, SrO (MOLECULAR WEIGHT, 103.5). 

0. 2 0.3 0.4 0.5 0.6 0. 7 

0.002 0.003 0.004 0.005 0.006 0.007 
. 012 . 013 . 014 . 014 . Oi5 . 016 

LITHIA, Li20 (MOLECULAR WEIGHT, 30). 

0.2 0.3 0.4 0.5 0.6 0.7 

0.007 0.010 0. 013 0.017 0.020 0. 023 
. 040 . 043 . 047 . 050 . 053 . 057 

0.8. 0.9 Per ct. 

0. 005 0.006 0 
. 012 . 013 1 
. 018 . 019 2 
. 025 . 026 3 
. 032 . 032 

I 
4 

. 038 . 039 5 

0.8 0.9 Per ct. 

. 0. 011 0.012 0 
. 024 . 025 1 
. 037 . 039 2 
. 051 . 052 3 

0.8. 0.9 Per ct. 

0. 005 0.006 0 
. 012 . 012 l 
. 018 . 019 2 
. 025 . 026 3 

0.8 0.9 Per ct. 

0.008 0.009 0 
.017 . 018 1 

0.8 0.9 Per ct. 

. 
0.027 0.030 0 
. 060 . 063 1 





APPEND IX 5. 

PERCENTAGE WEIGHTS FOR ~UMBERS.OF MOLECULES OF THE NORMATIVE MINERALS. 

Mol. 0.000 0.001 

-- ' 

0.00 0.00 0.56 
.01 5.56 6.12 
.02 11.12 11.68 
.03 16.68 17.24 
.04 -22.24 22.80 

.05 27.80 28.36 

.06 83.36 33.92 

.07 38.92 39.48 

.08 44.48 '45.;04 

.09 50.04 50.60 

.10 55.60 56. 16 

.11 61.16 61.72 

.12 66.72 67.28 

.13 72.28 72.84 

.14 77.84 78.40 

.15 83.40 83.96 

.. 16 88.96 89.52 

.17 94.52 95.08 
......... .......... .......... 

Mol. 0.000 0.001 

0.00 0.00 0.52 
.01 5.24 5.76 
.02 10.48 11.00 
.03 15.72 16.24 
.04 20.96 21.48 

.05 26.-20 26. 72 

.06 31.44 31.96 

.07 36.68 37.20 

.08 41.92 42.44 

.09 47.16 47.68 

.10 52.40 52.92 

.11 57.64 58.16 

.12 62.88 63.40 

.13 68.12 68.64 

.14 73.36 73.88 

.15 78.60 79.12 

.16 83.84 84.36 

.17 89.08 89.60 

.18 94.32 94.84 

-· 
1172. . 

QUARTZ, Si02 (MOLECULAR WEIGHT, 60). 

(Multiply the molecular number of SiO~ by 60.) 

ORTHOCLASE, K20.AhOs. 6Si02 (MOLECULAR WEIGHT, 556). 

0.002 0.003 0.004 . 0.005 0.006 0.007 

. 1.11 1. 67 2.22 2. 78 3.34 3.89 
6.67 7.23 7.78 8.34 8.90 9.45 

12.23 12. 79' 13.34 .13.90 . 14.46 15,01 
17.79 18.35 18.90 19.46 20.02 20.57 
23.35 23.91 24.46 25.02 25.58 26.13 

28.91 29.47 30.02 30.58 31.14 31.69 
34.47 35.03 35.58 36.14 36. 70 37.25 
40.03 40.59 41. 14 41.70 42.26 42.81 
45.59 46;15 . 46.70 47.26 47.82 48.37 
51.15 51.71 52. 26 52.82 53.38 53.93 

56.71 57.27 57.82 58.38 58.94 59.49 
62.27 62.83 63. 38 63.94 64.50 65.05 
67.83 68.39 68.'94 69.50 70.06 70.61 
73.39 73.95 74.50 75.06 75.62 76.17 
78.95 79.51 80.06 . 80.62 81.~8 81.73 

84.51 85.07 85.62 86.18 86.74 87.39 
90.07 90.63 91.18 91.74 92.30 92.85 
95.63 96.19 96.74 97.30 97.85 98.41 

......... ............ .. ...... I ••••••••• .......... ............ 

AJ,J:UTE, Na20.AI20 3.6Si011 (MOLECULAR WEIGHT, 524). 

0.002 0.003 0.004 0.005 0.006 0.007 

1.05 1. 57 2.10 2.62 3.14 3.67 
6.29 6.81 7.34 7.86 . 8. 38 8.91 

11.53 12.05 12.58 13.10 13.62 14.15 
16.77 17.29 17.82 18.34 18.86 19.39 
22.01 22.53 23.06 23.58 24.10 24.63 

27.25 27.77 28.30 28.82 29.34 29.87 
32.49 33.01 33.54 34.06 34.58 35.11 
37.73 38.25 38.77 39.30 39.82 40.35 
42.97 43.49 44.01 44.54 45.06 45.59 
48.21 48.-73 49.25 49.78 50.30 50.83 . 
53.45 53.'.:17 54.49 55.02 55.54· 56.07 
58.69 59.21 59. 73 60.26 60. 78 61.;31 
63.93 . 64.45 64 .. 97 65.50 66.02 66.55 
69.17 69.()9 70.21 70. 74 71.26 71. 79 
74.41 75.93 75.45 76.98 76.50 77.03 

-
79.65 80.17 80.70 81.22 81.72 82.28 
84.89 85.41 85.94 86.46 86.98 87.51 
90.13 90.65 91.18 91.70 92.22 92.75 
95.37 95.89 -96.42 96.94 97.46 97.99 

.. I 

0.008 0.009 Mol. 

4.45 5.00 0.00. 
10.01 10.56 .01 
15.57 16.12 .02 
21.13 21.68 .03 
26.69 27.24 .04 

32.25 32.80 . 05 
37.81 38.36 .06 
43.37 43.92 .07 
48.93 49.48 .08 
54.49 55.04 .09 

60.05 60.60 .10 
65.61 66.16 .11 
71.17 71.72 . '12 
76. 73 77.28 .13 
82.29 82.84 .14 

87.85 88.40 .15 
. 93.41 93.96 .16 
98.97 99.52 .17 

............... ............. ............... 

-
0.008 0.009 Mol. 

4.19 . 4. 72 0.00 
9.43 9.96 .01 

14.67 15.20 .02 
19.91 20.44 .03 
25.15 25.68 .04 

30.39 30.92 . 05 
35.63 36.15 .06 
40.87 41.39 . 07 
46.11 46.63 .08 
51.35 51.87 .09 

56.59 57.11 .10 
61.83 62.35 .11 
67.07 67.59 .12 
72,31 1 72.83 .13 
77.55 \ 78.07 .14 

82.79 83.32 . 15 
88.03 88.56- . ~6 
93.27 93.80 .17 
98.51 99.04 .18 



PERCENTAGE WJUGHTS F.OH. NUMBERS 01!.., MOLECULES OF THE NOR.MATIVE MINEHALS. 1173 

ANOHTHI'l'E, Ca0.Ah0a.2Si02 (MOLECULAH WEIGH'!', 278). 

'l 

Mol. 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 Mol. 

--- -----· ·---· -- -------
0.00. . 0.00 0. 28' 0.56 0.83 1.11 1. 39 1.67 1.95 2.22 2.50 0.00 
. 01 2. 78 3.06 3. 34 3.61 3.89 4.17 4.45 4. 73 5.00 5.28 . 01 
. 02 5.56 5.84 6.12 6.39 6.67 6.95 7.23 7.51 7. 78 8.06 . 02 
. 03 '8.34 8.62 8.90 9.17 9.45 9. 73 10.01 10. 29· 10.56 10.84 .. 03 
.04 11.12 11.40 11. 68 11.95 12. 23 12.51 12. 79 13.07 13.34 13.62 .. .04 

. 05 13. 90 14.,18 14.46 14. 73 15.01 15. 29 . 15.57 15.85 16.12 . 16.40 ·. 05 

. 06 16.68 16.96 17. 24 17. 51 17. 79 18.07 18.35 18.63. 18.90. 19.18 : . 06 

. 07 19.46 19. 74 20.02 20.29 20.57 20.85 21. 13 21.41 21. 68 . 21.96 
: 

. 07 
. 08 22.24 22.52 ·:22. 80 23.07 23.35 23. 63 23. 91 24. 19 24.46 24. 74 . 08 
. 09 25.02 25.30 25.58 25.85 26.13 26.41 26.69 26.97 27.24 27. 52 . 09 

.10 27.80 28.08 28.36 28.63 28. 91 29.19 29.47 29. 75 30.02 . 30.30 .10 

.11 30.58 30.86 31.14 31.41 31. 69 31.97 32.--25 32. 53 32.80 33.08 .11 

.12 33.36 33.64 33. 92 34. 19 34.47 34. 75 35.03 35.31 35.58 35.86 .12 

. 13 36.14 36.42 36. 70 36.-97 37.25 37.53 37.81 38.09 38. 36 38.64 .13 

.14 38.92 39.20 39.48 39. 75 40.03 40.31 40.59 40.87 .41. 14 41.42 14 

. 15 41. 70 . 41. 98 42.26 .42.53 42.81 43.09 43.37 43.65 43.92 44.20 .15 

. 16 44.48 44. 76 45.04 45.~31 45.59 .45. 87 46.15 46.43 46. 70 46.98 .16 
.17 47. 26 47.54 47.82 48.09 48.37 48.65 48.93 49.21 49.48 49. 76 . 17 
. .1.8 50.04 50. 32 50. 60 50.87 51. 15 . 51.43 51.71 51.99 52.26 52.54 .18 
.19 52.82 53. 10 53. 38 53. 65 53.93 54. 21 54.49 54. 77 ·.55. 04. 55.32 .19 

. 20 55.60 ... 55.88 56.16 56.43 56. 71 56. 99 57.27 57.55 57.82 58. 10 . 20 

. 21 58. s·8 58.613 58.94 59.21 59.49 59. 77 60.05 60.33 60.60 60.88 . 21 

. 22 61.16 '61. 44 61. 72 61.99 62.27 62. 55 62.83- 63. 11 63.38 63. 66 . 22 

. 23 63. 94 64. 22 64.50 64. 77 65.05 . 65.33 65.61 65:89 66. 16 66.44 . 23 

. 24 66. 72 67.00. 67.28 67.55 67.83 68. 11 68.39 68.67 68. 94 69.22 . 24 

' 
NEPHELITE, N!120.Ah0a.2Si02 (MOLECULAH WEIGH'l', 2S4). 

1\(ol. 0.000 I 0.001 ! 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 M:ol. 
I ----

0.00 0.00 0. 28 0.57 0.85 1.14 l. 42 l.-70 i.99 2.27 2.56 0.00 
. 01 2.84 3.12 3.41 3.69 3. 98 4.26 4.54 4.83 5.11 5.40 . . 01 
. 02 5.68 5. 96 6.25 6.53 6.82 7. 10 7.38 7.67 7.95 8.24 . 02 
. 03 8.52 8.80 9.09 9.37 9 .. 66 9. 94 10. 22 10.51 10. 79 11.08 . 03 
.04 11:36 11.64 11. 93 12.21 12.p0 12. 78 13.06 l3.35 13.63 13. ~2 .04 

. 05 14.20 14.48 14. 77 15.05' 15.34 15.62 15. 90 16.19 16.47 . 16. 76 . 05 

. 06 17.04 17.32 17.61 17.89 18. 18 ·18. 46 18. 74 . 19.03 19.31 19. 60 . 06 

. 07 19.88 20. 16 20.45 20. 73 21.02 21.30 21.58 21. 87 22. 15 22.44 . 07 

. 08 22. 72 23.00 .. 23. 28 23.57 23.86 24. 14 24.42 24. 71 24. 99 25.28 08 
.. 09 25.56 25.84 26. 13 26.41 26. 70 26.98 27.26 27.55 27.83 28.12 . 09 

.10 28.40 28. 68 28.97 29.25 . . 29.54 29.82 30.10 30.39 30.67 30. 96 .10. 

.11 31.24 31.52 31.81 32.09 32.38 32.66 32.94 33.23 33.51 33.80 .11 

.12 34.08 34.36 34.65 34.93 35.22 35.~0 35. 78 36.07 36.35 36. 64 . 12 

. 13 36.92 37.20 37.49 37. 77 38.06 38. 4 38.62 38.91 . 39.19 39.48 .13 

.14 39.76 40.04 40.33 '40. 61 40.90 41.18 41.46 41.75 .: 41. 93, 42.32 .14 

.15 42.60 42.88 . 43. 17 43.45 43. 74 44.02 44.30 44.59 44.87 45.16 .15 

.16 45.44 45. 72 46.01 46.29 46.58 46.86 47.14 47.43 47. 71 48.00 .16 

.17 48. 28 48.56 48.85 49. 13 49.42 49. 70 49. 98 50.27 50.55 50.84 .17 
18 51.12 51.40 51. 69 51. 97 ·52. 26 52.54 52.82 53. 11 53.39 53.68 .18 

.19 53 .. 96 54. 24 54.53 54.81 55. 10 55.38 56.66 55.95 56.23 56.52 .19 

LEUCI'J'~, K20.Ah0a.4Si02 (MOLECULAH WEIGHT, 436). 

Mol. o.ooo 0. 001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 1\fol. 

-- ·-

0.00 0.00 0.44 0.87 1. 31 1..74 2. 18 2.62 3.05 3. 49- 3.92 0.00 
.01 4.36 4.80 5. 23 5.67 6. 10 6.54 6. 98 7.41 7.85. 8.28 .. 01' 
.02 8. 72 9.16 9.59 10.03 10.46 10.90 11.34 11.77 12.21 12.64 .02 
. 03 13.08 13.52 13. 95 14. 39 14.82 15.26 15. 70' 16.13 16.57 17.00 . 03 
.04 17.44 17.88 18.31 18. 75 19. 18 19.62 20.06 20.49 20.93 21.36 .04 

. 05 21.80 22. 24 22. 67 23. 11 23. 54" 23. 98 24.42 24.85 25. 29 25.72 . o5 

. 06 26. 16 26.60 27.03 27.47 27.90 28.34 28. 78· 29.21 29.65 . 30.08 . 06 

. 07 30.52 30:96 31. 39 31.83 32.26 32. 70 33. 14 .33. 57 34.01 34.44 . 07 

. 08 34. 88 35.:32 35. 75 36.19 36. 62 37.06 37.50 . 37.93 38.37 38.80 .08 

. 09 39. 24 39. ()8 .40. 11 40. 55 40. 98 41.42 41.86 42.29 42. 73 43.16 . 09 
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CALCIUM METASILICATE (WOLLASTONITE), CaO.Si02 (MOLECULAR 'VEIGHT, !Hi). 

Mol. 0.000 0.001 0.002 

I 
0.003 0.004 0.005 0.006 0.007 0.008 ~~--L~_\ 

0.00 0.00 0.12. 0.23. 0.35 0.46 0.58 0. 70 0.81 0. 93 1.04 :0. 00 
.01 1. 16 1. 28. 1. 39 ·1. 51 .1. 63 1. 74 1. 86 1. 97 2.09 2. 20 .01-
. 02 2.32 2.44 2.55 2. 67 2.78 2.90 3.02 3. 13 3.25 3.36 . 02 
. 03 3.48 3.60 3. 71 3 .. 83 3.94 4.06 4. 18 4.29 4.41 4.52 . 03 
. 04 4.64 4. 76 4.87 4.99 5. 10 5.22 5.34 5.45 5.57 5.68 .04 

. 04 5.80 5.92 6.03 6.15 6. 26. 6.38 6.50 6. 61 6.73 6.84 . 05 

.06 6.96 7.08 7. 19 7.31 ·7. 42 7.54 7. 66 7. 77 7.89 8. 00 . 06 

. 07 8.12 8.24 8.35 8.47 8.58 8. 70 8.82 8.93 9.05 9. 16 . 07 

.08 9.28 9.40 9.51 9.63 9. 74 9.86 9. 78 10.09 10.21 10.32 .08 

. 09 10.44 10.56 10. 67 10. 79 10.90 11.02 11.14 ll. 25 11.37 11.48 . 09 

.10 11.60 11. 72 ·11.83 11.95 12.06 12. 18 12.30 12.41 12.53 12. 64 .10 

.11 12.76 12.88 12.99 13. 11 13.22 13. 34 13.46 13.57 13. 69 13 .. 80 .11 

.12 13. 92 14.04 14. 15 14.27 14.38 14.50 14. 62 14. 73 14.85 . 14.96 . 12. 

.13 15.08 15.20 15.31 15,43 15.54 ·15. 66 . 15.78 15.89 16.01 16. 12 .13 

.14 16. 24 16.36 16.47 16.59 16. 70 16.82 16. 93 17.'05' 17. 17 17.28 .14 

.15 17.40 17.52 17.63 17. 75 17.86 17. 98 18. 10 18.21. 18.33 18.44 . 15 

.16 18.56 18. 68 . 18.79 18.91 19.02 19. 14 19. 26 19.37' 19.49 19.60 .16 

.17 19. 72 19.84 19.95 20.07 20. 18 20.30 20.42 20.53 20.65 20. 76 .17 

. 1.8 20.88 21.00 21.11 21.23 21.34 21.46 21.58 21.69 21.81 21.92 .18 

.19 22.04 22. 16 22.27 22.39 22.50 22.62 22. 74 22.85 22.97 23. 08 .·19 

. 20 23.20 23.32 23.43 23.55 23. 66 23. 78 23. 90 24.01 24. 13 24. 24 . 20 

.'21 24. 36 24.48 24.59 24. 71 24.82 24.94 25.06 25. 17 25. 29 "25. 40 . 21 

. 22 25.52 25.64 25.75 25.87 25.98 26.10 26.22. 26.33 26.45 26.56 . 22 

. 23 26. 68 26.80 26. 91 27.03 27. 14 27. 26 27.38 27.49 27.61 27.72 . 23 

. 24 27.84 27.96 28.07 28.19. 28.30 28.42 28.54 28. 65 28. 77 28. 88 . 24 

. 25 29:00 29. 12 29.23 29.35 29.46 29.58 29. 70 29.81 29. 93 30.04 . 25 

. 25 30. 16 30.28 30.39 30.51 30.63 30. 74 30.86 30.97 31.09 31.20 . 26 

. 27 31.32 31.44 31.55 31. 67 31. 78 31.90 32.02 32. 13 32. 25 32. 36 . 27 

. 28 32.48 32. 60 32. 71. 32.83 32.94 33.06 33. 18 33. 29 33.41 33. 52 . 28 

. 29 33. 64 33:76 33.87 33.99 34.10. 34.22 34.34 34.54 34.57 34. 68 . 29 

. 30 34.80 34.92 35.03 35. 15 35.26 35.38 35.50 35.61 35.73 35.84 . 30 

. 31 35. 96 36.08 36. 19 36.31 36.42. 36.54 36. 66 36. 77 36.89 37.00 .:n 

. 32 37. 12 37. 24 37.35 37.47 37.58 37. 70 37.82 37. 93 38.05 38·. 16 . 32 

. 33 38. '28 38.40 38.51 38.63 38. 74 38.86 38.78 39.09 39. 21 39.32 . 33 

. 34 39.44 39.56 39."67 39. 79 39. 90 40.02 40. 14 40.25 40.37 40.48 . 34 
0 

·. 35 40.60 40. 72 40.83 40:95 41.06 41.1.8 41.30 41.41 41.53 41.64 . 35 
. 36 41. 76 41.88 41. 99 42. 11 42. 22 42.34. 42.46 42.57 42. 69 42.80 . 36 
. 37 42. 92 43.04 43. 1.5 43.27 43.38 43.50 . 43.62 43. 73 43.85 43.96 . 37 
. 38 44.08 44. 20 44.31 44.43 44.54 44. 66 44. 78 44.89 45.01 45. 12 . 38 

.. 39 45.24 45.36 45.47 45.59 45. 70 45. 82 45. 93 46.05 46. 17 46. 28 . 39 
.. 



PERCEN~rAGE WBIGHTS FOR NUMBERS OF MOLECULES OF THE NORMATIVE MINERALS. 

Mol. 0.000 
. -~ ... ----·· 
0.00 0.00 
. 01 1.32 
. 02 2. 64 
. 03 3. 96 
. 04 5.28 

. 05 6.60 

.06 7.92 

. 07 9.24 

. 08 10.56 

. 09 11.88 

.10 13. 20 

.11 l4. 52 

.12 15.84 

.·13 17.16 

.14 18.48"' 

.15 19.80 

.16 21. 12 

.17 22.44 

.18 23. 76 

.19 25.08 

. 20 26. 40 

. 21 27. 72 

. 22 29.04 

. 23 30.36 

. 24 31.68 

. 25 33.00 

. 26 34.32 

. 27 35. 64 

. 28 36. 96 

. 29 38.28 

. 30 39. 60 

. 31 40.92 

. 32 42. 24· 

. 33 43.56 

. 34 44.88 

. 35 46.20 

. 36 47.52 

. 37 48.84 

. 38 50.16 

. 39 51.48 

----

~[AGN.I!:SIUM METASILICATE, MgO.Si02 (MOLECULAR WEIGHT, 100). 

(Multiply molecular nuinber of MgO by 100.) 

IRON METASILICATE, FeO.Si02 (MOLECULAR'·WEIGHT, 132). 

0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 

0. 13 0.26 0.40 0.53 0.66 0. 79 0.92 1:06 
1.45 1. 58 1. 72 1. 85 1. 98 2. 1i 2. 24 2.38 
2. 77 2.90 3.04 3 .. 17 3.30 3.43 3.56 '3. 70 
4.09 4.22 4.36 . 4. 49 4.·62 4. 75 4.88 5.02 
5.4i 5.54 5. 68 5.81 5.94 6.07 6.20 6.34 

6.73 6.86 .7.00 7. 13 7.26 7.39 7.52 7.66 
8.05 8. 18 8.32 8.45 8.58 8. 71 8.84 8.98 
9.37 9.·50 9.64 9.77 9.90 10.03 10. 16 10.30 

10.69 10.82 10.96 11.09 11.22 11.35 11.48 11.62 
12.01 12. 14 12.28 12.41 12.54 12. 67 12.80 12.94 

13. 33 13.46 13. 60 13. 73 13.86 13.99 14. 12 14.26 
14.65 14. 78 14. 92 15.05 15. 18 15.31 15.44 15.58 
15.97 16. 10 16.24 16. 37 16.50 16. 63 16.76 16.90 
17. 29 17.42 17.56 17.69 17. 82 17.95 18.08 18.22 
18.61 18. 74 18.88 19.01 19. 14 19.27 19.40 19.54 

19. 93 20.06 20. 20 20.33 20.46 20: 59 20. 72 20.86 
21.25 21. 38 21. 52 21.65 21. 78 21.91 22.04 22. 18 
22.57 22. 70 22.84 22. 97 23. 10 23. 23 23. 36 23. 50 
23.89' 24.02 24. 16 24. 29 24.42 24.55 24. 68 24.82 
25. 21 25. 34 .25.48 25.·61 25. 74 25.87 26.00 26. 14 

26.53 26. 66 . 26.80 26. 93 27.06 27. 19 27.·~2 27.46 
27:85 27.98 28. 12 28. 25 28.38 28.51 28. 64 28. 78 
29. 17 29. 30 29.44 29.57 29. 70 29. 83 29. 96 30. 10 
30.49 30.62 30. 76 30.89 31.02 31. 15 31.28 31.42 
31.81 31.94 32.08 32. 21 32.34 32.47 32. 60 32. 74 

33 .. 13 33. 26 33.40 33.53 33.66 33. 79 33.92 34.06 
34. 45 34.58 34. 72 34.85 34. 98 35. 11 35.24 35.38 
35. 77 35.90 36.04 36. 17 36.30 36.43 36.56 36. 70 
37.09 37. 22 37.36 37. 49 37. 62 37. 75 37. 88 38.02 
38. 41 38.54 38. 68 38.81 38.94 '39. 07 39. 20 39. 34 

39. 73 39. 86 . 40.00 40. 13 40.26 40.39 40.52 40.66 
41.05 41.18 41. 32 41.45 41.58 41.71 41.84 41. 98 
42.37 42.50 42. 64 42. 77 42.90 43.03 43. 16 43.30 
43.69 43.82 43.96 44.09 44.22 44.35 44.'48 44.62 
45.01 45. 14 45.28 45.41 45.54 45.67 45.80 45.94 

46. 33 46.46 46. 60 46. 73 46.86 46.99 47. 12 47. 26 
47. 65 47. 78 47. 92 48.05 48. 18 48.21 48.44 48.58 
48.97 49. 10 49. 24 49. 37 49.50 49. 63 49.76 49.90 
50. 29 50. 42 50.56 50.69 . 50.82 50.95 51.08 51.22 
51.61 51.74 51.88 52.01 52.14. 52. 27 52.40 52.54 

O.OOQ Mol. 

··--
1. 19 0.00 
2.51 . 01 
3.83 . 02 
5. 15 . 03 
6.47 . 04 

7. 79 .05 
9.11 . 06 

10.43 . 07 
11. 75 . 08 
13.07 . 09 

14.39 .10 
15.71 .11 . 
17.03 .12 
18. 35 .13 
19.67 . 14 

20.99 .15 
22.31 . 16 
23.63 . 17 
24.95. .18 
26. 27 .19 

27.59 . 20 
·28. 91 . 21. 
30. 23 . 22 
31.55 . 23 
32.87 . 24 

34. 19 . 25 
35.51 . 26 
36.83 . 27 
38. 15 . 28 
39.47 . 29 

40. 79 . 30 
42. 11 . 31 
43.43 ·. 32 
44. 75 . 33 
46.Q7 . 34 

47.30 . 35 
48. 71. . 36 
50.03 . 37 
51.35 . 38 
52.67 . 39 

1175 
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Mol. 

0.00 
. 01 
.02 
.. 03 
.04 

.05 

.06 

.07 

.08 

.09 

;.10 
.11 
.12 
.13 
.14 

.15 

.16 

.17 

.18 

.19 

. 20 

. 21 
.. 22 
. 23 
. 24· 

. 25 

. 26 

. 27 

. 28 

. 29 

.30. 

. 31 

. 32 

.33 

.34 

.35 

. 36 

. 37 

. 38 

. 39 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

MAGNESIUM ORTHO$ILICATE (FORSTERITE), 2MgO.Si02 {MOLECULAR WEIGH~. 140). 

(Unit of calculation is one-half molecular number of MgO.) 

0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 .0.008 

0.00 0.14 . 0.28 0.42 0.56 . 0. 70 0.84 0.98 1.12 
1.40 1. 54 ·L 68 1. 82 1. 96 2.10 2. 24. 2.38 .2.52 
2.80 2.94 3.08 3.22 3.36 3.50 3.64 3. 78 3.92 
4.20 4.34 ' 4.48 4.62 4. 76. 4.90 5.04 5.18 5.32 
5.60 5:74 5.88 6.02 6.16 6.30 6.44 6.58 6. 72 

7.00 7.14 7.28 7.42 7.56 7. 70 7.84 7.98 8. 12 
8.40 8.54 8.68 8.82 8.96 9.10. 9.24 9.38 9.52 
9.80 9.94 10.08. 10~22 10.36 10.50 10.64 10. 78 10.92 

11.20 11.34 11.48 11.62 11.76 11.90 12.04 12.18 12.32 
12.60 12.74 12.88 13.02 13.16 13.30 13.44 13.58 13.72 

.. 

14 .. 00 14.14 14.28 14.42 14.56 14. 70 14 .. 84 14.98 15.i2 
15.40 15.54 15.68 15.82 15.96 16. 10 16.24 16.38 16.52 
16.80 16.94 17.-08 17.22 17.36 17.50 17.64 17. 78 17.92 
18:20 18.34 18.48 18.62 18. 76 18.90 19.04 19.18 19.32 
19.60 19. 74 19.88 -20.02 20.16 20. 30. 20.44 20.58 20. 72 

21.00 21.14 21.28 21.42 21.56 21.70 21.84 21.98 22.12. 
22.40 22.54 22.68 22.82 22.96 23.10 23.24 23.38 23.52 
23.80 23.94 24.08 24.22 24.36 24.50 24.64 24.78 24.92 
.25. 20 25.34 25.48 25.62 25. 76 .25. 90 26.04 26.18 26.32 
26.60 26. 74 26.88 27.02 27.16 27.30 27.44 27.58 27.72 

28.00 28.14 '28.28 28.42 28.56 28. 70 .28.84 28.98 29.12 
29.40 29.54 29.68 29.82 29.96 30. 10 30.24 30.38 30. 52. 
30.80 30.94 31.08 31.22 31.36 31.50 31.64 31.78 31.92' 
32.20 32.34 32.48 32.62 32. 76 32.90 . 33.04 33.-18 33. 32' 
33.60 33. 74 33.88 34.02 . '34.16 . 34.30 34.44 34.58 34.72 

-
35.00 35.14 35.28 35.42 35.56 35.70 35.84 35.98 36. 12 
36.40 36.54 36.68 36.82 .36. 96 37.10 37.24 37.38 37.52 
37.80 37.-94 38.08 38.22 38.36 s8:5o 38.64 38. 78 38.92 
39.20 39.34 39.48 39.62 . 39.76 39.90 40 .. 04 . 40.18 40.32 
40.60 40.74 40.88 41.02 41.16 41.30 41.44 41.58 41.72 

42.00 '42.14 42.28 42.42 42.56 42. 70' 42.84 42.98 43. 12 
43.40 43.54 43.68 43.82 43.96 44.10 44.24 44.38 44.52 
44.80 44.94 45.08 45.22 45.36 45.50 45.64 '•45. 78 45.92 
46.20 46.34 46.48 4R.62 46. 76 46.90 47.04 47.17 47.32 
47.60 47.74 47.88 48.02 48.16 48.30 48.44 48.58 48. 72 

49.00 49. 14 49.28 49.42 49.56 49. 70 49.84 49.98 50.12 
50.40 50 54 50.68 50.82 50.96 51.10 51.24 51.38 51.52 
51.80 51.94 52.08 52.22 52.36 52.50 52.64 52.'78 '52.92 
53.20 53.34 53.48 53.62 53. 76 53.90 54.04 54. 18 54.32 
54.'60 54. 74 54.88 55.02 55.16 55.30 55.44 55.58 55.72 

0.009 Mol. 

1. 26 0.00 
2.66 .01 
4.06 .02 
5 .. 46 .03 
6.86 .04 

8.26 .05 
9.66 .06 

11.06 . 07 
12.46 .08 
13.86 .09 

15.26 .10 
16.66 .11 
18.06. .12 
19.46 .13 
20:86 . .14 

22.26 .15 
23.66 .16 
25.06 .17 
26.'46 .18 
27.86 .19 

'29. 26 . 20 
30.66 . 21 
32.06 . 22 
33.4() .'23 
34.86 . 24 

36.26 . 25 
37.66 . 26 
39.06 . 27 
40.46 . 28 

. 41.86 . 29 

43.26 . 30 
44.66 . 31 
46.06 . 32 
47.46 . 33 
48.86 .34 

20.26 . 35 
51.66 . 36 
53.06 . 37 
54.46 . 38 
55.86 . 39 



PElWENTA~E WEIGHTS FOR NUMBERS OF MOLECULES OF THE NORMATIVE MINERALS. 

Mol. 

0.00 
.01 
.02 

.. 03 
.04 

.05 

.·06 

. 07 

.08 

. 09' 

.10 

.11 

.12 

. 13 

.14 

. 15 

.16 

.17 

.18 

.19 I 

·Mol 

0.0 
.0 
.0 
.0 
.0 

0 
1 
2 
3 
4 

.0 

.0 

.0 

.0 

.0 

5 
6 
7 
8 
9 

0.000 

0.00 
2.04 
4.08 
6.12 
8.16 

10.20 
12.24 
14.28 
16.32 
18.36 

20.40 
22.44 
24.48 
26.52 
28.56 

30.60 
32.64 
34.68 
36. 72 
38. 76 

-

0.000 

0.00 
1. 72 
3.44 
5.16 
6.88 

8.00 
10.32 
12.04 
13. 76 

'15.48 

IRON ORTHOSII.ICATE (FAYALITE), 2FcO.Si02 (MOLECULAR WEIGHT, 204). 

(Unit of calculation is on~halfmolecular number of FeO.) 

0.001 0.002 0.003 0.004 0.005 0.006 0.007 

0.20 0.41 0.61 0.82 L02 1. 22 1. 43 
2.24 2.45 2.65 2.86 3.06 3.26 3:47 
4.28 4.49 4.69 4.90 . 5.10 5.30 5.51 
6.32 6.53 6. 73 6.94 7.14 7.34 7.55 
8.36 8.57 8. 77 8.98 9.18 9.38 9.5~ 

10.40 10.61 10.81 11.02 11.22 11.42 11.63 
12.44 12.65 12.85 13.06 13.26 13.46 13.67 
14.48 14.69 14.89 15.10 15.30 15.50 15. 71 
16.5~ 16. 72 16.93 17.14 17.34 17.54 . 17.75 
18.56 18. 77 18.97 19.18 19.38 19.58 19. 79 

20.60 20.81 21.01 21.22 21.42 21.62 21.·83 
22.64 22.85 23.05 23.26 23.46 23.66 23.87 
24.68 24.89 25.09 25.30 25.50 25. 70 25.91 
26. 72 26.93 27.13 27.34 27 54 27. 74 27.95 
28.76 28.97 29. 17 29.38. 29.58 29.78 29.99 

30.80 31.01 31.21 31.42 31.62 31.82 32.03 
32.84 33.05 33.25 33.46 33.66 33.86 34.07 
34.88 35.11 35.31 .35.50 35.70 35. 90· 36.11 
36.92 37.15 37.35 37.54 37. 74 37.94 38.15 
38.96. 39.19 39.39 39.58 39.78 39.98 40. 19 

CALCIUM ORTHOSILICATE, ~CaO.Si02 (MOLECULAR WEIGHT, 172). 

· (Unit of calculation is one-half molecular number of CaO .) 

0.001 0.002 0.003 0.004 0.005 0.006 0.007 

0.17 0.34 0.52 0.69 0.86 1. 03 1.20 
1. 89 2.06 2.24 2.41 2.58 2. 75 2.92 
3.61 3. 78 3.96 4.13 4.30 4.47 4.64 
5.33 5.50 5.66 5.85 6.02 6.19 6.36 
7.05 7.22 7.40 7.57 7. 74 7.91 8.08 

8. 77 8.94 9.12 9.29 9.46 9.63 9.80 
10.49 10.66 10.84 11.01 11.18 11.35 11.52 
12.21 '12. 38 12.56 12. 73 12.90 13.07 13.24 
13.93 14.10 14.28 14.45 14.62 14. 79 14.96 
15.65 15.82 16.00 Hi.17 Hi .. 34 16.51 16.68 

0.008 

1. 63 
3.67 
5. 71· 
7.75 
9. 79 

11.83 
. 13.87 
15.91 
17.95 
19.99 

22.03 
24.07 
26.11 
28.15 
30.19 

32.23 
34.27 
36.31 
'38. 35 
40.39 

0.008 

1. 38 
3.10 
4.82 
6.54 
8.26 

9.98 
11.70 
13.42 
15. 14 
16.86 

0.009 M.ol. 

1.84 0.00 
3.88 . Ol 
5.92 .02 
7.96 . 03 

10:oo .0.4 

12.04 .05 
14.08 . 06 
16.12 . 07 
18.16 .08 
20.20 .09-

22.24 .10 
24.28 .11 
26.32 .12 
28.36 .13 .. 
30.40 .14 

32.44 .15 
34.48 .16 
36.52 .17 
38.56 .18 
40.60 .19 

0.009 Mol. 

--
1. 55 0.00 
3.27 .01 
4.99 .02 
6.71 .03 
8.43 .04 

10.15 .05 
11.87 . 06 
13.59 .07 
15.31 .08 
17.03 .09. 

It 77 

,. 
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Mol. 0.000 0.001 

-------

0.00 0.00 0.23 
.01 2.32 2.55 

.. 02 4.64 4.87 
. 03 6.96 7. 19 
. 04 9.28 9.51 

. 05 11.60 11.83 

. 06 13. 92 14. 15 

. 07 16. 24 16.47 

. 08 18. 56" 18.79 

. 09 20.88. . 21:11 

Mol. 0.000 0.001 

0. 00 0.00 0. 15 
. 01 1.52 1.67 
. 02 3.04 3.19 
. 03 4.56 4~71 
. 04 6.08 "6.23 

. 05 7. 60 7.75 

."06 9.'12 9.27 

. 07 10. 64 10.79 

. 08 12. 16 12.31 

. 09 13.68 13.83 

Mol. 0.000 0.001 

0.00 0.00 0.16 
. 01 1.60 1.76 
. 02 3.20 3.36 
. 03 4.80 4.96 
. 04 6.40 6.56 

·Mol. 0.000 1).001 

0.00 0.00 0.34 
. 01 3.36 3.70 
. 02 6.72 7.06 
. 03 10.08 10.42 
. 04 13.44· 13. 78 

Mol. 0.000 0.001 ___ , 
0.00 0.00 0.46 

. 01 4.62 5.08 

.02 9.24 9.70 

.03 13.86 14.32 

.04 18.48 18.94 

.05 23.10 23.56 

.,06 27.72 28.18 

. 07 32.34 32.80 

.08 36.96 37.42 

.09 41.58 42.04 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

MAGNETITE, FeO. "'.lEl:!Oa (MOLECULAR WEIGHT, 232). 

0.002 0.003 0.004 0.005 I 0.006 0.007 

0.46 0.70 0.93 . 1.16 1.39 1.62 
2. 78 3.02 3.25 3.48 3. 71 3.94 
5. 10 5.34 5.57 5.80 6.03 6.26 
7.42 7.66 7.89 8.12 8.35 8.58 
9. 74" 9.98 10.21 10.44 10.67 10.90 

12.06 12. 3(} 12.53 12. 76 12.99 13.22 
14:38 14. 62 14. 85 15. 08 15.31 15 .. 54 
16. 70 16. 94 17. 17 17.40 '17.63 17.86 
19. 02 19 .. 26 19.49 19. 72 19. 95 20. 18 
21.34 21.58 21.81 22. 04 22.27 22:50 

ILMENITE, FeO .. Ti02 (MOLECULAR WEIGHT, 152). 

0.002 0.003 0.004 0.005 0.006 0.007 

-
0.30 0.46 0.61 .o. 76 0.91 1.06 
1.82 1.98 2.13 2.28 2.43 2.58 
3.34 3.50 3.65 3.80 3.95 4.10 
4.86 5.02 5.·17 5.32 5.47 5;62 
6; 38. 6.54 6.69 6;84 6.99 7. 14 

7. 90 8.06 8. 21 8.36 8.51 8.66 
9.42 9.58 9. 73 9.88 10.03 10. 18 

10.94 11. 10 11.25 11.40 11.55 .11. 70 
12.46 12.62 12. 77 12.92 13.07 13.22 
-13.98 14. 14 14.29 14.44 14.59 14. 74 

HEMATITE, Fe203 (MOLECULAR WEIGHT, H,IO). 

0.002 0.003 (}.004 0.005 0.006 0.007 

0. 32. 0.48 0.64 0.80 0.96 1.12 
1.92 2.08 2.24 2.40 2.56 2.72 
3.52 3.68 3.84 4:oo 4. 16 4.32 
5.12 5.28 5.44 "5.60 5.76 5.92 
6.72 6.88 7.04 7.20 7.36 7.52· 

1 

APATITE, 3Ca0.P206+C?2 (MOLECULAR WEIGHT, 336). 

(Unit of calculation is molecular proportion of P205.) 

0.002 0.003 0.004 0.005 0.006 0.007 

0.67 1.01 1.34 "1. 68 2.02 2.35 
4.03 4.37 4.70 5.04 5.38 5. 71 
7.39 7. 73 8.06 8.40 8. 74 9.07 

10. 75 11.09 11.42 11. 76 12. 10 12.43 
14. 11 14.45 14. 78 15. 12 15.46 15. 79 

ACMITE, N3.110.Fe20a.4Si02 (MOLECULAR WEIGHT, 462). 

0.002 0.003 0.004 0.005 0.006 0 .. 007 

I 

0. 92" 1.39 1. 85 2.31 2. 77 3.23 
5.54 6.01 6.47 6.93 7.39 7.85 

10.16 10.63 U.09 11.55 12.01 12.47 
14.78 15.25 15.71 16.17 16.63 17.09 
19.40 19.87 20.33 20.79 21.25 21.71 

24.02 24.49 24.95 25.41 25:87 26.33 
28.64 29.11 29.57 30.03 30.49 30.95 
33.26 33. 73 34.19 34.65 35.11 35.57 
37.88 38.35 38.81 39.27 39. 73 40.19 
42.50 I 42.97 43.43 43.89 44.35 44.81 

0.008 0.009 . Mol. 

1.86 2.09 0.00 
4.18 4.41 .01 

. 6. 50" 6.73 . 02 
8.82 9.05 . 03 

11.14 11.37 . 04 

13.46 13.69 . 05' 
15.78 16. 01 . 06. 
18.10 -18. 33 .07 

.20.42 20.65 . 08 
22. 74 22.97 . 09 

0.008 0.009 Mol. 
~ 

1.22 1.37 0.00 
2:74 2.89 .. 01 
4.26 4.41 . 02 
5. 78_ 5.93 . 03 
7.30 7.45 . 04 

8.82 8.97 . 05 
10.34 10.49 . 06 
11.86 12.01 .. 07 

. 13~ 38 13.53 . 08 
14.90 15.05 .09 

0.008 0.009 Mol. 

1.28 1.44 0.00 
2.88 3.04 . 01 
4.48 4.64 . 02 
6. 08. 6.·24 . 03 
7.68 7.84 . 04 

0.008 0.009 Mol. 

2.69 3.02 0.00 
6.05 6;38 . 01 
9.41 9.74 . 02 

12. 77 13.10 . 03 
16 .. 13· 16.46 . 04 

0.008 0.009 Mol. 

3.70 4.16 0.00 
8.32 8.78 .01 

12.94 13.40 .02 
17.56 18.02 .03 
22.18 22.64 .04 

26.80 27.26 .05 
31.42 31.88 .06 
36.04 36.50 .07 
40.66 41.12 .08 
45.28 45.74 . 09 



PERCENTAC:B 'VEIGHTS FOR NUMBERS OF MOLECULES OF THE NORMATIVE MINERALS. 1179 

CORUNDUM, Aho'a (MOLECULAR WEIG_:S:T, 102). 

Mol. 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 Mol. 

·---~ 

0.00 0.00 0. 1.0 0. 20 0.31 0.41 0.51 0.61 0. 71 ·o. 82 0. 92 0. 00' 
. 01 1.02 1. 12 1. 22 1. 33 1.43 1. 53 1. 63 1. 73 1.84 ]. 94 . 01 
. 02 2.04 2. 14 2. 24 2.35 2.45 2.55 2. 65 2. 75 2.56 2. 96 . 02 
. 03 3.06 3. 16 . 3. 26 3.37 3.47 3.57 3.67 3. 77 3. 88 3. 98 . 03 
. 04 4.08 4. 18 4·. 28 4.39 4.49 4.59 4. 69 4. 79 4. 90 5.00 . 04 

. 05 5. 10 5. 20 5.30 5. 41 5.51 5.61 5. 71 5.81 5. 92 6.02 . 05 

. 06 6. 12 6. 22 6 .. 32 6.43 6. 53 6. 63 6. 73 6. 83 6.·94 7.04 . 06 

. 07 7. 14 7. 24 7. 34 7.45 7. 55 7. 65 7. 75 7.85 7. 96 8.06 . 07 

. 08 8. 16 8. 26 8.36 8.47 8. 57. 8.67 8. 77 8.87 8. 98 9.08 . 08 

. 09 9. 18 9. 28 9. 38. 9. 49 9.59 9. 69 9. 76 9.89 10. oo· 10. lO . 09 

--
ZIRCON, Zr02.Si02 (MOLECULAR WEIGHT, 183). 

Mol. 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 Mol. 

---
0.00 0.00 0. 18 0.37 0.55 0. 73 0. 91 i. 10 l. 28 1. 46 1.6q 0.0!) 
. 01 1. 83 2.01 2. 20 2. 38 2. 56 2. 75 2. 93 3.11 3. 29 3.48 . 01 
:02 3. 66 3. 84 4.03 4. 21 4.39 4.58 4. 76 4. 94 5. 12 5. 31 . 02 
. 03 5.49 5. 67 5. 86 6.04 6. 22 6.41 6. 59 6. 77 6. 95 7. 14 . 03 
. 04 7.'32 7. 50 7. 78 7.87 8.05 8.24 8.42 8.60 8. 78 8. 97 . 04 

HAUTE, N~Ch (MOLECULAR WEIGHT, 117). 

Mol. 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 Mol. 

-------
0.00 0.00 0. 12 0.23 0.35 0.47 0.59 0. 70 0.82 0. 94 ]. 05 0.00 
. 01 1. 17 1. 29 1.40 l. 52 1. 64 1. 76 1.87 'I. 99 2.11 2. 22 . 01 
. 02 2. 34 2.46 2. 57 2.69 2.81 2. 93 3.04 3. 16 3.28 3.39 . 02 
. 03 3. 51 3. 63 3. 74 .3. 86 3. 98 4. 10 4. 21 . 4. 33 4. 45' 4. 56 . 03 
.04 4.68 4.80 4. 91 5.03 5. 15 5. 27 5. 38 5.50 5.62 5. 73 .. 04 

THENARDITE, Na2S04 (MOLECULAR WEIGH~, 142). 

Mol. 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 Mol. 

0.00 0.00 0. 14 0. 28 0.43 0.57 0. 71 0.85 0. 99 1. 14 1. 28 0.00 
. 01 1.42 1. 56 1. 70 1.85 1. 99 2. 13 2.27 2.41 2. 56 2. 70 . 01 
. 02 2.84 2. 98 3. 12 3.27 3.41 3.55 3.69 3.83 3. 98 4. 12 . 02 
. 03 4. 26 4.40 4. 54 4. 69 4. 83 4. 97 5.11 5. 25 5.40 5. 54 . 03 
. 04 5.68 5.82 5. 96 6. 11 6. 25 6.89 6. 53 6.67 6. 82 6. 96 .04 

--
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Mol. 0.000 

0.00 0.00 
.01' 1. 22 
.02 2.44 
.03 3.66 
.04 4.88 

Mol. 0.000 

-
0.00 0.00 

.01 16 

.02 J2 

·I. 
.03 88 
.04 ·/.84 I 

j 

Mol. 0.000 

'0.00 0.00 
... 01 1. 36 

.02 2.72 

.03 4.08 

.04 5.44 

Mol. 9·000 

O;OO 0.00 
'.01 . 78 
.. 02 1.56 
.03 2.34 
·.o4 3.12 

Mol. 0.000 

0;00 0.00 
.01 1. 07 
.02 2.12 
.03 3.18 
.04 4.24 

CHEMICAL ANALYSES OF IGNEOUS ROCKS. 

SODIUM METASILICATE, N320.Si02 (MOLECULAR WEIGHT, 122). 

0.001 

0.12 
1. 34 
2.56 
3.78 
5.00 

0.001 
, 

0.20 
2.16 
4:12 

' 6. 08 
8.04 

0.001 

0.14 
1. 50 
2.86 
4.22 
5.58 

0.001 

0.07 
. 86 

1.64 
2.42 
3.20 

0.001 

0.11 
1.17 
2.23 
3.29 
4.35 

0.002 0.003 0.004 0.005 0.006 I 0.007 

0.24 0.37 0.49 0.61 0.73 0.85 
1. 46 1. :9- 1.71 1. 83 1. 95 2.07 
2.68 2.81 2.93 3.05 3.17 3.29 
3.90 4.03 4.15 4.27 4.39 4.51 
5.12 5.25 5.37 5.49 5.61 5. 73 

TITANITE, CaO.Ti02.SiOt (MOLECULAR WEIGHT, 196). 

0.002 0.003 0.004 0.005 ·0.006 0.007 .. 

. . 
~ 

'• 

0.39 0.59 0. 78 0.98 1.18 1. 37 
2.35 . 2. 55 2. 74 2.94 3.14 s. 33: ·, 

4.51 4.31 4". 70 4.90 5.10 5. 29. 
6.-27 6.47 6.66 6.86 7.06 7.'25' 
8.23 8.43 8.62 8.82 9.02 9.21 

PEROFSKITE, CaO.Ti02 (MOLECULAR WEIGHT, 136). 

0.002 0.003 0.004 0.005 0.006 0.007 

0.27 0.41 0.54 0. 68 0.82 . 0. 95. 
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THE INDEXES. 

PREFATORY NOTE. 

Bocu.uso of the typographical arrangement of tho 
tables a page reference to the part of this work that 
is covered by therri implies also the opposite page, · 
hoth pages bei11g considered together. The odd
~nrmbered (right-hand) page is the one generally 
1'(rf'erred to, as on this page apPear the rock name, 
locality, reference, and other details. 

The title "Index to new rock names," formerly used, 
l.lfl.S been changed to "Index to normative names" to 
emphasize the fact that the names of the divisions of 
tJ·.o quantitative systen1 are not names of rocks b~t 
dosignate the chemical and standard mineral charac
ters that are embraced in the term "normative." 
Also the word old has been omitted from the former 
title "Index to old rock names," as this adjective is 
inapptopriate in view of the present general use of 
these names and because such names are now being 
given to rocks a.nd will doubtless continue to be given 
to them in the future. · 

'rhe "Index to the text," which ·includes the index 
to the appendixes, has been made very detalle.d, pos
sibly too much so; ·but it has been thought better to 
err on the side of including too much rather thai1 too· 
little. The· "Index to normative names" includes 
all names· that have been proposed, so far as k11own, 
up to 1917 ... Those that have been accepted and ar~ 
used in Part i of the tables are followed by their sym
bols, which show _their n1agmatic positions. Those 
that have been rejected and not so used are printed 
in italics. They aro discussed on pages 34-36. 

In tho "Index to rock names" and the "Index to · 
localities" the page numbers that refer to Part I. of 
the tables are separated by a dash (-) from those 
th~t refer to the other parts. Tho page numbers that 
ref or to Part IV (inferior analyses) are printed in 
italics. It may be well to mention that if a rock or 
locn.lity name is not found on tho page given in the 
index it n1ay possibly be found on the succeeding (odd
nl.unbered) pag~. 

In the "Index to rock names" mineral qualifiers 
have been omitted where the qualifier would Imply 
no especially important or interesting magmatic or 
mineralogic character. Thus biotite. midesite and 
hon1blende andesite are to b.e looked for under andesite. 
Olivine basalt and olivine gabbro are indexed under 
basalt and gabbro, respective~y. Granitite is to ·be. 
looked for under granite. If, however, the mineral 
quulifier indicates a peculiarly interespi1:g or unusual 
mn.gmatic or modal character, or if the mineral men-

tioned is of rare occurrence, the qualifier is retained,\ 
as in the names of aegirite granite, analcite basalt,· 
cancrinito syenite, magnetite basalt, and quartz basalt. 
The mineral qualifier is of course retained in such names 
as nephelite syenite and quartz diorite. , Textural qual
ifiers are usually omitted fro¥' t)le.i:hdex;· for example, 
andesite porphyry will be found,undAr andesite', though 

·granite porphyry and diorite p(~rph'Jry are retained. 
In using this index the existence of many synonyms 

s};tould be borne in mind. Thus some rocks that might
be called liparite may be found under rhyolite, some 
dolerites under 'basalt, and vice versa. The French 
labradorites are also indexed under basalt. _The usage 
of the terms" porphyry" and" porphyrite" in the litet
a ture has not been uniform, and the two are frequently 
interchanged. In the index these names imply that 
~o mineral qualifier is used by the describer· or that the 
qualifier is the name of a cmnmon mafic mineral, such 
as augite, biotite, or hornblende. ·Quartz porphyry 
is retained in tho index. Such textural terms as 
obsidian and pUmice (indexed alone) imply that no 
qualifier has been used by the describer· of the rock. 
A "trachyte obsidian·" or "rhyolite ·pumice" is to be· 
'found under these full terms, respectively. 

Inclusions (such_ as "segregations" and "secre
tions'') and schlieren are indexed both under the name 
of the inclosing rock and under the terms "inclusions" 
and ".schlieren," as ·they may be of special interest fot 
some investigations. The few analyses of rock frag
:rp.ents brought up from the ocean floor are ·also 
indexed collectively under the term" dredged blocks." 

The "Index to localities" has been the subject of 
considerable thought and consultation. The con
venience of the petrologist, rather than cons.istency, 
has been the. chief consideration. The attempt has 
been made "to keep together., so far as possible, page 
references ·to analyses of rocks that occur in the same 
district or analyses that are given in the same paper. 
Arrays of figures such as are given in the first edition 
under Italy, California; and Mo-ntana, and sw:~h as 
would be very much n1ore numerous in the present 
work, which contains three times as 1nany _analyses, 
would be inconvenient and of ve.r;y little use, consuming 

. much time in looking up an analysis and hiding_ many. 
petrographic or bibliographic relations. To obviate 
this objection the present index -has been prepared 
in much greater detail, and i:Jl. general a distriet or 
locality is ·indexed separately if it is represented on 
three or more pages. · 
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The primary grouping is by. countries, colonies, and 
detached or oceanic islands. Under countries and 
colonies the arrangement is to a large extent by States, 
Provinces, and such political subdivisions, thougl?- here 
the selection. is n.ot always that of a present-day 
political division, such as Scania in Sweden and 
Auvergne and Brittany in France. ·The colonies 

. that fo)'m the Australian Federation are indexed 
under Australia, but those that now form the Union 
of South Africa are ind.exed separately. 

For some countries-such as G~rmany, Italy, and 
Sweden-there is a primary subdivision into 'both 
political divisions and petrographic districts· on an 

. equal footing. The political divisions and geograph
ical nomenclature of Germany especially are so com
plex, and the ·analyses of rocks from that country are 
so numerous, that. it has . required special treatment. 
A district or a .mountain group that lies wholly ~thin 
one German State is . treated as a subheading under 
that State, as, for example, the Hegau and the Kaiser~. 
stuhl, which are subheadings under Baden. On the 
other hand, such districts as tlie Harz, Lausitz, and 
Odenwald, which border on or form part of several 
provinces and -are petrographjcally important and· 
well known,· are given separate main headings. The 
Vosges are .referred to France and the Erzge birge to 
Germany. Some countries and States proved to be 
no.t "readily subdivided or are represented by too few· 
analyses to justify their subdivision. A further· sub
division of States or Provinces into petrographic or 
mining districts is n1ade if it seems to be called for in 
assisting reference. · 

If a country or State is subdivided-~nto districts, tho 
districts are given in alphabetic order, closing with 
the heading ''Miscellaneous,''· under which are placed 

. the page references to analyses from localities not thus. 
separately grouped. As fll.Y detailed knowledge of 
many regions is inadequate, ·and as time was lacking 
for reconsultation of many papers, it may be well for 
a petrographer who is seeking all the analyses of a 
district to consult also the "Misc'ellaneous" list. 

The treatment of the islands offered some peculiar 
problems. In general, islands that lie near the coast 
of a country to which they belong politically are in
dexed- as subheadings under that country. Thus, the 

. Channel Islands, The Isle of Man, and the Orkney 
Islands are subheadings under Great Britain; Cor
sica is a subheading under France; and the Aeolian 
Islands, Capraia, Elba, Sardinia, and Sicily are sub
.headings- under Italy. Pantelleria and Linosa, how
ever, are indexed separately. The islands in the. 
Aegean Sea, whatever their. past or present political 
status, are indexed under Greece, with the subheading 
Aegean Islands. 

Oceanic islands and those that are widely detached 
from the country to which they belong (such as the 
Bermuda, Galapagos, and Juan Fernandez islands) 
are indexed separately. The name of the ocean in 
which they lie is added when they are small or are 
little kno~, to facilitate-study. of petrographic prov
inces. Th~ ·small islands of the Malay Archipelago 
(such· as Ambon, Bawean, Flores, and Timor) are 
also indexed separately, on an equal footing with 
Borneo, Celebes, Java, and Sumatra, the term "Malay 
Archipelago" being appended to them. 
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Koghaso (111.4.4) .. : .' ...................................................... ~90-592 
Koghoso (111.4.4.4-5) ...................................................... 591-593 
l{oswaso (V.I.3.2)........................................................... 736 
Koswoso (V.1.3.2. 2)......................................................... 737 
Kyschtymaso (1., ... 5.5) ................... : . .. : ............... ............... 324 

L. 

Labradoi·aso (1.5.4)......... ... . . .. .. .. . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .. .. .. .. . 302 
Lal.Jradoroso (1.5.4.4-5)...................................... ... . .. . . . .. . . . . .. 303 . 
Lt\111!\l'OSO (111.5.2.3) ....................................................... 597-599 
Lapparo (11.9).............................................................. 685 
I .. ardalaso (ll.6.1) ........................................... : ........... 35,552-562 
oLardaloso (11.6.1.4) ..................................................... 35,555-563 
Larvikoso (1.5.2.4) ..................................................... 34, 293-299 
l~assenoso (1.4.2.4) ......................................... : ............... 217-243 
Laugonaso (I.7.1) ......................................... :. . . . . . . .. . . . . ..... 320 
Laugonoso (1.7.1.4).......................................................... 321 
Laurdalaso (ef. lardalasc) .............................................. 35,552-862 
Laurdaloso (cf. hudaloso) ............................................... 35,555-563 
Laurontaro (1.9) ..... :' ................................................... ,... 323 
Laurvikoso (Cf.larvikosc) ................. : ............................ 34,293,299 
Lobachoso (1.4.1.1) ............................................. .' .......... 107-109 
Lormondo:io (rejected) ................................ : .. ................... 34,36 
Lhorzaso (IV .1.5.1) .................•.................................. : ... 714-716 
Lhcrzoso (IV.1.5.1.1) ............ : ........... : .................... ·........... 715 
Limburgaso (111.6.3) .................................................. : . . . 676-636 
Limburgoso (III.6.3.4) .................................................... 677-'687 
Lincolnoso (rojoctoci) ................................. :...................... 35 
Liparaso (1.4.1) ........................................................... 106-162 
Liparoso (1.4.1.3) ......................... : .. ; ............................. 113-151 

!~age. 

Lovingstonose (rejected) ..... ~.............................................. 36 
Lujavrase (II.7.1) ...................................................... 35,576-580 
Lujavrose (II. 7.1.4) ........................................................ 35,579 
Luzonose (rejec~ed) ... · ...... ."..... .... .. .. . .. .. .. . .. .. .. . .. .. .. . .. . . . .. ..... 35 

M. 
· Madupose (111.9.1.1) ....................................................... 46,701 

Magdeburgose (1.3.1.2).: .................................................... 57-59 
Mainare (rejected) ..................................... · ...................... 34, 36 
Mainiare (rejected) ...................................................... ~... 36 
Malignsse (Ill. 7.1) .... : ................................................... 638-690 
Malignose (III. 7.1.4) ....... ,................................................. 689 
Mao rare (V:1) ............................................................. 735-741 
Maoriare (V.1.5) ........... , ............................................... 739-741 
l\faricase(V.I.1.1) ...................... : .................................... · 734 
Maricoso (V.I.l.1) ......................... .' .. :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735 
Mariposose (1.4.2.5) ............. ·............................................. 245 
Mariupolose (1.6.1.5) ................... ~ ....................... :............ 34 
Marquettase (IV.2.3.1)...................................................... 720 
Marquettose (IV.2.3.1.2)..................................................... 721 
Marylandiaro (V.I.2) ...................................................... 735-737 
Mazarunose (1.5.3.2)......................................................... 301 
1\felfose (11.8.2.4)................................ ... . . . . . . . . . . . . . . . . . . . . . . . . . . 583 
1\Iiaskase (1.6.1) ............................................................ 304-316 
Miaskose (1.6.1.4) ..................... ·.· .................................. 307-317 
Mihalose (1.3.2.2) .......................................................... ,. · 79 

::~::~::e <[~\~i~~: ~ ~ ~~-- ~ ·.·.·.:: ~:: :::: :~:::::::::::::::::::::: ::::::::: ;~~;~~ 
Moldavase (rejected) .................................................. ·...... 34 
1\foldavose (rejected)........................................................ 34 
Monchiquase (lll.6.2) ................................................... :. 670-676 
Mon~hiquose (111.6.2.4) ................................................... 673-675 
Monmouthase (1.8.2)........................................................ 320 
Monmouthose (1.8.2.4)...................................................... 321 
Montanose (111.6.1.3)........................................................ 669 
Montrealase (IV.2.2.2) ..................................................... 718-720 
Montrealoso (I:V.2.2.2.2) ................................................ 35,719-721 
Monzonase (11.5.2) ... : .................................. ." ................... 430-466 
Monzonose (Il.5.2.3) .............. : ........................................ 433-447 

N. 
Naketoso (IV.2.3.3.2) ....................................................... 35,725. 
NarSakose (11.6.3.5) ........................................................ ·. 577 
Naujaase (11.8.1)............................................................ 58Z 
Naujaose (11.8.1.5) ................. :........................................ 583 
Nclsonase (V.n.5.3.3)........................................................ 746 

.Nelsonoso (V.u.5.5.3.5) ........................................... · ........ -... 747 
Neponsetoso (rejected) ................................................... ·.... 35 
Nordmarkaso (1.5.1) ................. : .. : . ................................. 268-284 
Nordmarkose (1.5.1.4) ..................................................... 277-2.3& 
Norgare (11.6) ............................................................. 553-.577 
Noyangose (1.4.1.5) ....... ,.................................................. 163 

0. 

Omeose (1.4.1.2) ..................................................... : . .... 109-113 
Ontarare (1.8). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321 
Orangose (rejected) .................................. , .......... ,............ . 34 
Orendase (111.5.1) .................................. : ...................... !i92-594 
Orcndose (111.5.1.1) ..................... :.. .. .. . .. .. .. . .. . . .. .. .. . . .. .. . .. . . . 593 
Ornoso (.111.5.3.5) .......................................................... 631-637 
Otagoso (.lll.8.1.4) ..... · ....... .' ......................................... :.... 697 
Ottajanose (III.6.3.2) ............... : ........ ; ............. :................. 677 
Ouenose (rejected) .......................................................... 33,35 
Ourose (.IIl.6.3.3)... .... .. .. . .. . .. .. .. .. . .. . . .. .. . .. .. .. .. . .. .. .... .. .. .. .. . .. 677 

P. 

Palisadosc (IV.1.2.2.2) .............................. J •••••••••••••••• 33,.35, 707-709 
Pantellerase (II.4.1) ....................................... : ............... 332-340 
Pantclleroso (.11.4.1.4) ..................................................... 339-341 

· Paolase (cf. paulasc) .... ~ ................................................... 35,720 
Paoliare (cf. pauliare) .................................................. 35,719-721 
Paolose (cf. paulose) ....................................................... 35,721 
Papenoose (Il.l.6.4.4-5) ................................................. 35,687-689 
Pa.ulaso (IV.2.2.3) .......................................................... 35,720 
Pauliare (IV.2.2) ....................................................... 35,719-721 
Paulose (IV.2.2.3.2) ......................................................... 35, 7!U 
Perfemane (V) ................................... : ..... : . ................. 734-746 
Perfcmone (rejected)........................................................ 1155 
Permase (V.2.5.1)..... ... . . .. .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . .. .. . . . 740 
Permose (V.2.5.1.2).. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 741 
Persalane (I) ...................................................... · ...... ·.. . 50-32-i 
Persalone (rejected) ..... :. . . • . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . 1155 
Phlegrose (1.5.1.3) .............................. · ........................... 2!19-275 
Piedmontase (1.5.3) .................................................... 34,300-302 
Piedmontose (1.5.3.4) ....................................................... 34,301 
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Page. 

~::::~~:: g:J:~::~~ ~ ·. ~ ~ ~ ~:::::::::::::::::::::::::::::::::::::::::::::::: :·: . :: 
Pienarose (III.5.1.4) ............... :·· .................................... 33, 35,595 
Pilandose (III.6.1.4) ..............................•......................... 35, 671 
Placerose (II.4.3.5) ................................................... .' .... 403-405 
Pomerase (IV.5.2.1) ......................................... : .............. 35,732 
Pomerose (IV.5.2.1.4) .................................................. , ... 35,733 
Portugare (III.6) ........ , ....... · .......................................... 669..-689 
Procenose(rejected) ....... : ....... :......................................... 34 
Prowersose (III.5.2.2) ............................ : ........................ 595-597 
P1,1laskase (1.5.2) ..................................•..................... · .. 284-300 
Pulaskose (1.5.2.3) ......................................................... 287-293 
Pyreniare (IV .1.5) ......................................................... 715-717 

Q. 
Quel>eciare (IV.1.2) .................................................... 35; 707-711 

R. 
Radomilzose(r'ejected) ................................. :.................... 34 
Rhodare (V.3) ....................................................... 3•1,.36, 741-743 
Rhodase (V.3.5.1) ............................................................ 36;742 
Rhodose (V.3.5.1.3) ......................................................... 36, 743 
Riesenase (1.3.3) ............................. : .............................. 98-106 
Riesenose (1.3.3.3} ...................................................... : .. 101-103 
Rockallase (III.3.1) ............................................... :.......... 586 
Rockallose (III.3.1.5) ................................................. ~...... 587 
Roselandase (IV.u.3.1.2).................................................... 732 
Roselandose (IV.u.3.1.2.3).................................................. 733 
Rossweinase (IV.1.3.2) ............................... ~ .................... 710-712 
Rossweinose (IV.I.3.2.:l.) ..................... : ............................ 711-713 
Russare (1.6) .................................... · ................. .' ........ 305-321 

S. 

Sagammie (II.4.4.2) ...................................... ~................... 405 
Salemase (II.6.3) ........................................... : .............. 572-576 
Salemose (II.6.3.4) ......................................................... 575-577 
Salfemane (III). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586-702 
Salfemone (rejected) ......................... : .................. ~............ 1155 
Saxoniare (V.1.3) .............................. ·: ... ........................ 35,737 
S~anose (III.6.2.5) .. ,........................................................ 677 
Scotare (IV .2) .............................................•............. .-. 717-727 
Shonkinose (III.6.2.3).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 671 
~hoshonose (1!.5.3~3) ..................... : ....................... ~ ........ 469-479 
Siberal'e (l.m.5)............................................................. 325 
Sitkose(rejected) ..................... , ................. .' .................... 33,35 
Susquehannose (1.3.3 . .4) ........................... : .................... 34,103-105 
SYerigare (IV.3).: ......................................................... 727-731 

'1'. 

Tasmanare (I. 7) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321 
Taurose(rejected) ......................... ·.· ... :............................. · 34 
Tavose(rejected) ... ~................... .. ................................... 35. 
Tehamose (1.3.2.3) ........................................................... 79-91 
Texase (rejecte~l)............................................................ 46 
Texiare (IV.2.3) ............................................................. 721~725 
Thiose(rejected)............................................................ 35 
Tonalase (II.4.3) ........................................................... 358-404 
Tonalose (II.4.3.4) ...... .' ........... · ....................................... 371-403 

~~;::~~:0(~~4~2~3~~::::::::::::::::::::::::::::::: :. :::::::::::::::::::::::. 3~6~~;:~ 

Page. 
Tulamose (rejected). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Tuolumnose (1.5.1.5).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 
Tuxenase (IV.3.1.2)......................................................... 728 
Tuxenose (IV.3.L2.3) ................. , ............................ .'......... 727 

u .. 
Umptekase (II.5.1) ................................... : .................... 418-430 
pmptekose (II.5.1.4) ....•........................... · ...................... 425-431 
Uralase (I.u.5.1) ..................................... :.. . . . . . .. . . . . . . . . . . . . . 322 
Urallaose (rejected).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Ura~ose (I.u.5.1.3).......................................................... 323 
Urbainase (V.5.4.2.1). .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144 
Urbainose (V.5:4.2.1.4) ........... :.......................................... 745 
Urtase (II.8.1) ......................................................... ,..... 584 
Urtose (II.8.1.4) ................................. ~........................... 585 
Uteiare (IV.3.3) .' .......... '::- ................................................ 35,729 
Uvaldase (IV.2.3.2) .. , ..................................................... 720-724 
U val dose (IV .2.3.2.2) ......... : . .............................. : . . . . . . . . . . . . 721-725 

v. 
Vaalare (III.4) ................... -~ ................. : . .................... 587-589 
Vaalase (III.4.3) ........................................................... 586-588 
Vaalose (Ill.4.3.4)........................................................... 589 
Valbonnase (IV.2.2.1) .................................... .- ........ _........... 718 
Valbonnose (IV.2.2.1.1) ....................................... :. . . . . . . . . . . . . . . 719 
Varingase (II.3.1) ....................... : ................................. 326-328 
Varingose (11.3.1.3) ........... , .............. ·_ ............... · .............. 327-329 
Venanzase (IV.l.5.3) ............................. -'·......................... 716 
Venanzose (IV.1.5.3.2) ........................... :........................... 717 
Vesuvase (11.8.2) ......... , ................................................. 35,582 
Vesuvose (Il.8.2.2) .· .......... .' ............................................. 35, 583 
Vicose (Il.6.2.2) ......... ~ .... ,..................... . . . . . . . . . . . . . . . . . . . . . . . . . 563 
Victorare (I.l) ................................... :........................... 51 
Viezzenase (1.6.2) ........................................ , .............. 34,316-320 

, Viezzenose (1.6.2.4) ..................................................... 34,317-319 
Virginare (V.u.5) ...................................... : . ................. 745-747 
Virginase (V.u.5.5.4) ............. ~.......................................... 746 

I 

Virginore (V.u.5.5)..... ... .. .. . . .. . .. . . . . . . . . . . . . . . . .. . .. . .. . . . . .. . . . . .. ... 747. 
VirginosQ (V_.u.5.5.4.5),..................................................... 747 
Vulcanose (rejected)......................................................... 34 
Vulsinose (1.5.2.2) .............................. , ........................... 285-287 
Vulturase (II.7.2) ......................................................... 580-582 
Vulturose (11.8.2.4) .. , .... : ........... ·~...................................... 583 

w. 
Washingtonose (rejected) .. , ....... : ........................................... 34,35 
Websterase (V.1.1.2) ...................... : ............ :.................... 734 
Websterose(V.1.1.2.1)....................................................... 735 
We~rlase(IV.1.3.1)....................................................... . . 710 
Wehr lose (IV.1.3.1.2) ....... :..... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 711 
Westphalose (1.3.1.5)........................................................ 77 
"Wy01;ningase (III.6.1) ..................................................... 668..-670 

. Wyomingose (III.6.1.1) ........ ~ ...................... ·....................... 669 

Y. 
Yamaskase(IV.lU.2) ......................... :.............................. 716 
Yamaskose(IV.2.1.2.2)...................................................... 717 
Yellowstonose (1.4.3.4). : ............................................... , .. 253-267 
Yukonose (1.3.2.5) ................ ·.·:.................................. .... .. . 99 
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. Page. 
Absarokite ............ ~ .................... ." .................. 597,601,603,609,637 
Acmlte trachyte .. · ......................................................... 277,309 
Actinolite-olivine rock...................................................... -929 
Admnelllte ......................................... 79, 87, 167,219,241,345-759,805 
Acglrlte aplite .................................................. ~............ 155 
Acglrlte felsite ................ ,.............................................. 155 
Acglrlto gneiss ............................................................. 127,311 
Acglrlte granite ........................................... 125, 143, 159,329,587-753 
Acglrltc mlcrosyenlte .................................................. :..... , .273 
Acglrlte-ncphelitc gneiss ............................................... :. . . . . 311 

~~~::::~~~;~~~~:!~~~~~: :::::::::::::::::::::::::::::::::::::::::::::::::::::: -~27,~~~ 
Acgirlte tmchyto .......................................... 159,2S1,283,291,297,337 
Acnlgmatlte trnchytc........................................................ 283 
Agpaite ....................... :.............................................. 563 
Akerite ... : ............................... 169,289,359,439,447, 40l, 4G3, 511-809,985 
Alas kite .. : ............................................ 63,117, 12.5, 183, 18.5, 227-789 

• Albite basalt ................................................................ -897 
Albite diabase ................................. · ................. :...... -87:J, 1079 
Albite diorite ......................................................... 489,507-829 
Albite gneiss.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 453 
Albite-oligoclase porphyrite .............................. :. ............... •.. -301 
Alhlto porphyry .................... · ............................ : ....... :. 341-833 
Albitite ......................................................... 285,301-995,1001 
Albltophyre ................... ' ....................................... 16~-875,991 
Albomnite ..................... · ................................ · .. -1027, 1035, 1087 
Alcutlte ................................................................... 489,493 
Allivalite .................................... .- ............................ : 553,667 
Allochetite ................................................ , .. : . ........... 459,579 
Alnoito ..................... ~ .............................................. : -923 
Alsbachite .... : ............. · ......................................... : .... 93, 95, 99 
Ambonltc ........................................................ 91,147-977,1048 
Amphibole picrite...................................................... -927,929 
Amphibole-pyroxene rock.................................................... 705 
Amphibolite ............................................ 619,H41-875,8S9, 1137,1139 
Amygdaloid .......................... ~.................. .. . . . . . . . . . . . . . -869,881 
Am\lcite basalt ............... 569,G35,649,671,67:J, 675,677,685,695-891,899,901,919 
Analcite diabase ........... ~ ...... :.................................... -879,1071 
AnalclteJ>honolltc~ .................................................. 565-1111,1118 
Analcite rhombcnporphyry.................................................. 295 
Analcite rock .................................. ' ............................. -913 
Analcite syenite............................................................ -905 
Analcite tinguaitc .................................................. 307, 319,321, 671 
Analcite trachyte tufi' ....................................................... -905 
Anamesito .................................................. :..... -773, 1093,109.9 
Andendiorito ............................................. ' .............. 453-1005 
Andcngranltc ..................... : ....................................... 231-941 
Andcsilabradoritc ................... .' ............................ 411,41:1, 527-:-10.97 · 
Andesine rock............................................................... 301 
Andesite .............. 105,125,153,155,165,189,193,223,225,227,231,239,241,243,247, 

249,251,255,257,259,261, 26.3, 265,267,269,279,289,291,295,299,301,331,333,343, 
349,351,353,355,357,361, 36.3, 367,369,371,373,375,377,379,381,383,385, 3R7,389, 
3!)1,393,395,397, 399,401,403,405,407,409,411,413, 41.5, 417,419,425,427,429,435, 
443,447,449,451,453,455,459,463,465, 167,471,473,475,477,479,483,485,489,491, 
493,495,497,505, 5ll, 513,521,525,527,535, 1>37, 539, 5ol3, 545,547,549,551,571,575, 
589, 591, 601, 603,613, 625, 631, 647, 699-765, 775, 837,839,841,843,845,847, 849, 
851, 1017, 1019, 1021, 10~8, 10~5, 10~7, 10~9, 1081, 10SiJ, 1085, 1037, 103.9, 1041, 1043 

Andesite, inclusion in ......... 239,305, 38.5, 409,411,415,535,537,547-1021,1027,1031 
Andesite tufi'.................. -841,843,845,847,849,851,1019,1025, JOSS, 1087,1041 
Andesite-basalt.. ......... ." ........................................ 417,489,525,591 
Andesite-dacite ...... :: ................................................ 203,395,507 
Andesite obsidian ............................. : ....................... 125,355,409 
Andesite pitchstone ....................................................... 355, 429 
Andesite pumice .......................................... 2:i9, 265, 285,387,397,413 
Andesite-trachyte .......................................... ~............... -823 
Anorthite andesite......................................................... -843 
Anorthite basalt............................................................. 417 
Anorthite diorite........................................................... -833 
Anorthite l!wa .... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1035 
Anorthoclase basalt.: .................. · ................................... 519, 627 
Anorthoclase rock ........................................................ 299--975 

Pug e. 
Anorthosite ........... 301,303,305,325,481,531,541,543,547,551,667-1051,1053, 1057 
Anthophyllite peridotite ............................ ~ ............ ,......... -929 
Apatite-magnetite rJck (cf. nelsonitc)....................................... 747 
Apatite pyroxenite.......................................................... 741 
Apatite syenite ........... : ................ :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595 
Apatitic minette .... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -853 
Aplite ............................ 61, 65, 69, it, 75, 77, 81, 93,101,103,105,115,119,129, 

133,135,137,139,143,145,149,151,155,157, ~ 77,179, 18.5, 203,205,207,211,213,217, 
. 237,241,245,297,303,327,337,347,465,467-751, 791,793,795, 797,961,969,965,967 
Aporhyolite ..................... ·.· ...................... 61, 73, 81,153,177,221-969 
Arapahite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731 
Arrvedsonite diabase....................................................... -879 
Arfvedsonite f:,'neiss .................................................. ·~...... 279 
Arfvedsonite granite ...................................................... 329, 339 
Arfvedsonite syenite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 423 
Arfvedsonite trnchyte ...................................................... 275, 335 
Ariegite............................................................... -781, 1139 
Arizonite ........ : ........ ·................................................... 51 
Arkite ..................................................................... 585-781 
Aschafnte ...................... •....... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 457 
Ash (volcanic).............................................................. 243, 

2.i9, 265,385,387,411,413,5:39-765,799,801,819,843,1017 

~~:~;~i:i~~ ~: ~ ~: ~::::::::::::::::::: :·:::::::::::::::::::::: '::::::::::::::::::: !~: 
A tatschite ......... : .................... · ................................... 433, 445 
Augitlte .................................................... :. 599,669,679-925, 1139 
Australite. See Moldavite. 
A vezo.cite ..................... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 729 

B. 
Bahlaite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 705, 707 
Banakite .......................................... ~ .................. 435, 469-851 
Bmiatite .. · ............................. 21:l, 251, 2G3, 347,367,393-759,979,1005,1009 
Basalt ............................................ 379,399,401,403,409,411,415,417, 

419,437,445,451,459,461,463, 4fi.5, 467,469,471,473,479,485,487,491,493,497,499, 
501,507,509,511,513,515,517,519,521,523,525,527,529,533,535,537,539,541,543, 
545,547,549,551,569,571,573,575,577,587,589,591,597,599,601,607,609,611,613, 
617, 619, 621,623, 625,627, 629, 631, 633, 635, 637, 639, 643, 645, 647, 649, 651, 653, 655, 
657,659,661,663,665,671,673,675,677,681,683, 68.5, 687,689,691,693,695,697,701, 
709, 7ll, il3, 715, 725-771, 773, 775, 887, 889, 891, 893, 895, 897, 899, 901, 903, i043, 
1088,1085,1087,1089,1091.1093, 1095,1097,1099,1101' 1103,1105,1107,11£5,1135 

Basalt. See Anamesite, Diabase, Dolerite, Labradorite. · 
·Basalt, inclusion in ................. : ............. 93, 189, 541, 653, 655, 737-925, 1057 
Basalt,schlieren in ....................................•... : .......... -1091,1189 
Basalt glass ...................... 415, 4S.'i, fiat, 6ii7, 697-887,893,1083,1085,1095,1105 
Basalt tuff. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -889, 895, 1087, 1091, 1093, 1109 
Basaltoid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1108, 1105 
Basanite ....................................................... 569,579-1119,1121 
'Basanite. See Leucite basanite, Nephelite basanite. 
Beerbachite ...................................................... 527, 1>43, 639-1049 
Bekinkinite ............ · .................................................. 687-919 
Belugite ................................................... :................. 533 
Beresite ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
Beringite.................................................................... 463 
Billitonitc. See Moldavite. · 
Biotite ijolite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -919 
Blairmorite ............................................. :. . . . . . . . . . . . . . . . . . -905 
Boninite ............................................................. -1089,1137 
Borolanite ....................................................... 565,581,697-777 
Borolanite [cranulite......................................................... 697 
Bostonite ........................ ll5, 123,159,275, 29.1, 2S3, 4.')7-761, 821,823,989,991 
Bowralite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429 
Breccia .................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . -839 
Bronziterock...... .. ................ .. ... ... .. ... . ...... .. .. ... . ...... ..... 707 
Bronzitite ................................................ :.................. 735 
"Buttons," Yolcanic ................... .- ..................... ~ ............ 331,333 

<'. 

Calciteandesite ................ ':' ...... · ................. ~ .................. -1019 
Calcite syenite porphyry ........................... :....................... -811 
Calcite trachyte ........................................................ : . .. , 271 
Carilptonite ..... : ....... 403,457, 4i!J, 573, ti3.'i, ti41, 66.5, fi~i; li!l5--771, 855,857, 8.59, 1049 

]J89 
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Page. 
Camptonite, inclusion in ................ ·: ·., .. , ..... · ......................... · 573 
Camptonite-monchiquite .............................. :..................... 581 
Camptonitic lamprophyre................................................... 487 

~::~!~~~~s~:~~~~::::::::::::::::::;::::::::::::::::::~:::::::::::.~~· 5~j~~: 
Canadite .........•...................................................... 311, 569, 583 
Cancrinite-nephelitesyenite ........................ _ ..... _ ............ ~..... 457 
Cancrinite syenite .••••................. , .................... , ......... 295, 311, 457 
Cancrinite tinguaite ••••.................. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1111 
Carmeloite.... .•....•............ .. . . . . . . . . . . . . . . . . .. .. . . . .. .. . . . . . .. .. ... -1019 
Cascadite... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 671 
Cataoleitesyenite........... .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321 

. Cecilite ..................................... :................................ 697 
Charnockite ..•.................................. :.: ....... ~ ....... 89,397,-399-957 
Chibinite. See Lujavrite. 
Chromeironore ....................................................... _ .... -1147 
Ciminite ...•....... _ ....................................... • ....... 431, 507-993, 101!9 
Comendite •••••.•. · ......................... 71; 141,145.147,161,231,327,333,335-973 
Congressite... .. .•.• .• .. . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323 
Coppaelite .•..•........................................................ ,.. -1137 
Cordlerite andesite ..•................................. 331,333-765,1021,1031,1039 

. ~~;~::;::: :~~:::::.::::::::: ::::::::::::::::::::::::::::::::::::::: ::--3&H!~~;~;; 
Cordierite vitrophyre .•.............. :................................. ... . . -1039 
Cor!?ite .................................................................... -105.'1 
Cortlandtite .......................................................... 709, 727-925 

· Corundum anorthosite ................. · ................................. 325-1051 
Corundum basalt ........................... _ ....................... _ ...... :.. 519 
Corundum nephelite syenite ...................... -~ ........... ~............. 321 
Corundum pegmatite....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323 

· Corundum syenite ............................... : ........................ _287,323 
Covite ........... · ................................................ 511,565,571-1107 
Craigmontite ••.••.•................... , ... : . ......................... ~...... 321 
Crlt!anite..................... .. .. . . .. ...... .. .. . . .. .. ... . .. .. .. .. .. . . .. .. .. . 649 
.Cromaltite ................................................................ 717,725 
.Cumberlanditc ••....••............. : ........ :·. . . . . . . . . . . . . . . . . . . . . . . 743-925, 1139 
.Cuselite ...................... ·~....................................... -845,1047 

D. 
Dacite .............. : ....... .-........................ 71, 73, 83, 93, 95, 97,105,153, 

159, 161, 163," 183, 187, 189, 217, 219, 221, 223, 225,227,229,231,233,239,241,243, 
249,251,253,255,257, 259,261,263,265, 267, 283,;289, 333,351,355,359, 361,369, 
377, 383,385,387,395,399,401,405,409,413,495, 499-759, 761, 807,809, 981, 983 

Dacite, inclusion in .............................. 229, 239,415, 491, 535,647-981, 1035 
Dacite obsidian ....•................................ ~ ...................... 93, 221 
Dacite perlite ........................................................... _... 231 
Dacite pitchstone ........ : ............................... · ............ · ..... _. 333 

~:~i:~~:.::::: :::::::::::::::::::::::::::::::::::::::: :·:::::::-. ~8~~: ~~~: ~03·-~~~ 
Davainite ............................................................. 0 •••••• 719 
Dcllenitc .................................. · ................................. 165,193 
Dcvonite ..•................................................... : ..... _ .. :. 533-871 
Diabase ......................................... 301, 349,353,355,371,379,389,401, 

403, 407,409,411,415,419,447,453,457, 4G5, 467, 479,481, 485,493, 495,499,501, 
503, 505,511, 519; 527,529,533,53-5,539,541,571,575,589,591, 593;599, 601,605, 
007; 611,613,615,617,621, 625,633,635,639,641, 643,645,647, 649,651,653,655, 
657, G61, 663,665,667,669,675,681,687,707, 713-769, 771,867,869,871,873,875, 
877,879,881,883,885,887, 1063,"1005, 1067, 1069,1071,1073,1075,1077, 1079, 1081 

~!:~::~·:~~~~1~~~~-i-~::::::::::::: ~::::::::::::::::::::::::::::::::::::. -~67~~~~ 
Diabase hornfels ............... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -501 
Diabase pegmatite.......................................................... -875 
Diabase pitchstone......................................................... -867 
Diabase porphyry .. : ... 301,409,449,533,589,611-769,871,877,881,883,887,1071,1081 
Diabase schist ................................................. -............ -1067 
Diallage-labradorite rock ..... :............................................. -1071 
Diallago peridotite .................................................... 715, 737, 739 
Diallago rock................................................................ -925 
Diallagite .......... : .................................... ~ ..... __ ..... .. . . . . . 709 
·Diamond-bearing rock............................................. -897,927,931 
"Dike rock" ......... : .. · ....... 243,329,505,705, 707_:769, 817,843,845,885,1049,1081 
Diorite .. · .......... 169, 189,257,295,301,303,353,359,361,365,373,375,377,383, 38.5,. 

391, 393·, 395, 401,403,405,407,409,411, 413,415, .419, 441,447,449,459,465, 4G7, · 
469,473,475,481,483,485, 487,,489, 491,493, 499,501, 505, 507, 509,515,525,527, 
531, 537·, 541,547,549, 551,575,577, 591, 599,611, 619.621,633,635, 637,639,643, 
645, 653, 667' 677, 681-703,827, 829, 831, 833, S.'i7, 939,1003,1005,1007,1009,1011 

Dioritc,.inclusion in ...................... : ............................... ,.. 449 
.Diorite, schlieren in ........................................... .'........... -1007 
Diorite aplite ... -...... : ................................................... 459-831 
.Dioritc-csscxite .............................. · ..... :. . . . . . . . . . . . . . . . . . . . . . . . . . 569 
.Diorite-gabbro.~ ...... · ....... .'.............................................. s05 
.Diorite gneiss ........................... : ...... , .................... 387,495-1003 
'Diorite pegmatite ........................................................ 541-831 
.Diorite porphyry ........................... 225, 255, 261, 2G3, 301,343,355,363,375, 

393, 403, 443; 449, 451, 459, 483, 493,509,533,603,631-827,829,831, 1)33. 1003, 1007 

. Page. 
Diorite-syenite ....... _ .................................................... 351,449 
Ditroite ... · ................ , .................. · .................... 3ll7,313,461-7n 
Dolerite ......... -.. 467, 471, 475, 479, 495, 499,515, 517,529,539,549, 571,589,005, 607, 

611,615, (i17, 625,627,631,633,635,639, G41, 649, f;51, 663,667,723-771,773,775, 
889,895, 897, 899, 901,903, 1083,1085,1087, 1089," 10.91. 10.9li, 1097, 1099, 1101, 1103. 

Dolnrite-picrite .................. _......................................... -1141 
Domite .......................................... ~. . . . . . . . . . . . . . . . . . . . 279, 295--823 
Dredged block ............................. 2fl7, 401,549 -551,773,775,863-1043,1105 
Dumalitc ....•................................... : ......................... -823 
Dumortierite rock ............................. _ ......... ·.................... 323 
Dungannonite ................ : . ....... _ ............... · ............ ·..... .. . . . 323 
Dunite ............................ ~ ............ 739,741-925,927,931,933,1141,1148 
Durbachite ................. _ ... : ......... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 431 

E. 
Elvan .... : ....... _. ............... : ...................................•• 75-9~3,941 
Enstatite pyroxenite ............... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735 
E'nstatolitc .................... :. _. _ ...... _ ... _. _ ... _: ........ .-. .' .............. -1137 
Eorhyolite .............. _ ............ _. _ ............ _. _ .... ·.................. 235 
Epidiabase ............................................................. -883,1079 
Epidioritc ............... _ ........................... 647, 6~, 665,667-829,831,1005 
Epidote rock ....................... · ........................................ -841 
Essexite .......... 44 7, 457, 461,463, 475, 479, 495, 511, 521, 529,559,567,569, 571, 575,577, 

589,005,615, 621,627,651,657,673,675,679,683,719-907,909,911,1115 
Essexite-andesite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 465 
Essexite aplite ......................................................... :. . . -911 
Essexite-diabasc ........... _ ........ _ .. _ ................................... -1075 
Essoxite~dolerite ....... : . .............................................. · ... ·... 679· 
Essexite-gabbro: ......................................... 497., 545,625,679, 721-8G1 
Essexite-monchiq nite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 461 
Essexite porphyry ........... _ ....................................... 621--:907, 909· 
Esterellite .............................................. _............. -1025,1027 
Esterellite, inclusion in .............. : .... -................................... -1027 
Eucrite ....................................... ·............................... 649· 
Eudialyte basalt .......................... _ ........ _......................... 695 
'Eudialyte lujavrite .................. _ ... _ .......... , .................. 559,579,703 
Euktolite· ..... · .............................................................. 717 
Euphotide .......................... _. _............................... -863,1059 
Eurite ................................................................ 163-757,943 

F. 

. Farrisite ............. : .... ·................................................... C91 
Felsite ...... .' ....... _ .................... 53, 57, 77,107,111, 113, 149, 163, 233, 271, 

273-757,761,793,813,825,849,967,971,1017 
Felsite porphyry ...... _ ....................•........................ 55, 97,131,425 
Felsite tuff .. ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . .. . .. . -971 
Felsoliparite ......... ~ .............. ~.................. ... .. .. ......... ...... 2H 
Felsophyrc ...... _ ................ _ .. _ ................................ 171-965,971 

. Fergusite .. · ....... __ ............. _. _ ....................................... 553,573 
Forellenstein, ................................. ·.............................. 551 
Forttmite .... ____ .... _ ..................................................... 595,597 
Fourchite ..... _ ...... : ..... · ... _ ................................. :. . -913,915,1117 
Foyaite ........... _: ...... _ ..... 271; 277, 279,:~0.5, 307,313,315,321,555-777,905,1107 

· Fulgurite............................................................. -1033,1083 

G. 

Gabbro .. 257,303,305,359,371,407,413,415,419,465,471,477,481,483,485, 491,497, 501 
503, 505, 511, 525, 529, 531, 533, 535, 539, 541, 543, 545, 547, 551, 553, 575, 589, 591, 
593, 601, 605, 007, 609, 611, 613, 615, 617, 619,621, 623, 625, 631,.635, 637,639,641, 

• 643, 645, 647, 649, 651, 653,655,657, 659,661, 667,669,687, 705, 709, 711, 713, 717, 
719, 721, 729-767, 829, 8.59, 861,863, 865, 1051, 1053, 1055,1057,1059,1061,1063 

Gabbro, inclusio.n in ... ~ ................ _ ....... 729,731,733,741,743,745-1145,1147 
Gabbro, schlieren in ....... _ .. :............................................ -1053 
Gabbro aplite .................. ~ ... : ...................................... 203,30a 
Gabbro diabase ............ _ ............. _ ...................... 521,615,G79-1081 
Gabb~Q-,diorite ................ ."............................................. 203, 

475, 481,503, 505, 529, 543, 619, 639,655. (i67-7fl.'3, 767, 827, 831, 859,863, 105.'1, 1055 
GabbrO'diorite gneiss ............................................ · ... ·......... 491 
Gabbro dissolved in nephelitc syenite .............................. , ...... 477,683 

g:~~~~~~~~:~:: ::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::· ·-1~~ 
Gabbro nelsonite ....... : .......................... .- ...... : . .. · ............... · · 733 
Gabbro-norite ......... _ .............................. _ .... ·. 413,661-707,1061, 1063' 
Gabbro-pi::!rite ......... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71\ 
Gabbro porphyry ............. _. _ ......................... 397,471,489,545,609,623 

~~~~~r~~~~:~~~~~-- ~:::: ::.: ~: ~: ·.:::: ·_.: :: :~:::: ~: :::: ·.:: ·. :·. ·. ~ ::::::::: ·.:: · ... -1~~; 
Gabbro-syenite ..... , .. : .............. _ ................. : ................ 507-1059 
Garewaite ......... , ...................................... · ............... ·.. -1143 
Garnet-nephelite roc:, ............................ : ...... :.................... 699 
Garnet pegmatite ........................... .'............................... 89 
Garnet porphyry ...... :..................................................... -817 
"Garnetrock" ............... · ..................... · ........................... 637 
Gautcite ....... ~.:. _ ................... : ............. 293, 4.'33, 441, 459, 559-823,997 
Geburite-dacite ....... :. . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -988 
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Page. 
Ghlzite ............. ~ .....•...•••.•.•..... ~.................................. 035 
Gibellte...................................................................... 157 
Giuma.rrite... ... . .. .•.... ....•....... .. ....•.•.•.•••.•.•.•••••••. .. .. . . .. . -1139 
Gladko.ito .................................................•.....•..•..•... -1009 
Glo.ss in loucite tephrite •••...•.•....•........... · ...•.•.•.••••••••......... 5591583 
"Glossy rock" ..................................• ~ •.••.•••••••••••••.•.•.. 353,389 
G lo.ucopho.no dio.baso........................................................ 67Q 
Gneiss .................•..........................•.••...•..•.•........• 79,211,421 
G no iss, o.ogirito. .. . • . . . . . . . • . . • . • . • . . . . . . .• . . . . . . . . . . • . • . • . • . . • . . . . . . • . . . . . . . . 127 
Gneiss, albite................................................................ 453 
Gneiss, anorthosite.......................................................... 303 
Gneiss, a.rrvedsonite... .. ... .. .. .. . . . . . .. . . . .. . .. .. .. ... . . . . . . . . . . .. . .. . . . . . . 279 
Gneiss, diorite ..................... : ................................. 387,49~1003 
Gneiss, go.bbro............................... .. .. . .. .. . . . . . . . . . . . . . . . . .. . . . . . 531 
Gneiss, go.bbro-diorite....................................................... 491 
Gneiss, b'~"t\nite .. 61, 75, 79,81,87,95,103,105,107,117,119,127,131,137,153, 157,-167,169, 

17l,173,175,183,185,189,1!l5,197,199,205,207,217,219,231,235,.239,249,253, 
261, 287, 333, 347, 357, 363, 389, 409-787, 789,791,937,939,949,951,953,955 

Gneiss, monzonite ...................................................... :.~.. 267 
Gneiss, nopholito ..............................•......................... :. . . 311 
Gneiss, nepholite syenite .................................................. 311,319 
Gneiss, quo.rtz diorite .............. , ....•...............•.......... 331,371,383,529 
Gneiss, quartz monzonite ............... : ................... : .......... 171,181,343 
Gneiss, quartz norite......................................................... 245 
Gneiss, rhyolite............................................................ -967 
Gneiss, s yenito ............................... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . 131, 271 
Gneiss, tonalite ........................................................ 203,269,407 
Granite ................................................................ 51,53,55,57, 

59, 61,63,65,67,69, 71, 73, 75, 77, 79,81,83,85,87,89,91,93,95,97, 99,101, 103, 105, 
107,109,111,113,115,117,119,121,123,125,127,129,131,133,135,137,139,141,143, 
145,147,149,151,153,155,157,159,161,163,165,167,169,171,173,715,177,179,183, 
185,187, 18!l,1!l1,193,195,1!l7,199,201,203,205,207,209,211,213,215, 217,219,221, 
225,227,229,233,235,237,239,241,243,245,249,251,253,257,261,263,265,267,287, 
289,291,293,327,329,331, 333,335,337,339,341,343,345,347,349,351,353,355,357, 
363,365,367,369,371,389,391,393,395,399,403,413,415,433,455,457,461,529,531, 
587-751,753,787,789,791,803,037,939,941,943,945,947,949,951,953,955,957,959 

Gronlte, inclusion in ............................................... 53,201,305,337, 
0 3!l1, 425,447,453,507,653,695, 721, 73~753, 947,949,955,985,1005, 1007, 1009, 1045 

Gmnite, schlieren in ....... : ........ ·.·....................................... 101, 
135,137,147,203,245,335,347,353,355,365,441,457,599-959,1045 

Gro.nite, aogirite ........................................ :. 125,143,159,329,587-753 
Granite aplite ................................ 59,69, 71,121,149, 1_53, 163,167,177,239 
Gmn.ite, arfvedsonite........................................................ 423 
Granite-diorite ......................................... : ......... 103,261,393-759 
Gmnite gneiss. See Gneiss, granite. 
Granite, graphic ............................. 73,95,99,109, 111,113,125,267-947,949 
Granite, kugol.. ............................... · ............. 109-753,949,1005,1007 
Granite, orbicular...................................................... -753,949 
Granito pegtnatite........................................................... 71 
Gmnite porphyry ............................... 55, 67, 69, 77, 81, 99,107,113,117,123, 

125,133,135,137,139,145,151,153,169,173,177,179,185,189,195,199,201,205,207, 
215,221,227,229,231,235,241,253,255,269,271,345,357,457-755,793,961,965,967 ° 

Granite-syenite ............................................................ 237,441 
Gm.niLite. Sec Granite. 
Granodiorite ....... 91,101,105,183,187,221,229,231,233,249,253,257,259,351,355,361, 

363,365,369,371,377,379,383,399,401,451,455,489, 535, 589-803,805,807,977 
Granodiorite porphyry .................................................... 371,377 
Gmnophyre ................ 77, !l3, 127,155,189, 231,245,333,41~751,755,948,958,959 
Granulite ..................................... 67, 233, 235,301,327,333, 551-753,1067 
Graphic grru1ite ..... , ........................ 73,95, 99,109,111,113,125,267-947,949 
Graphite syenite ....................................... ·.................... -1107 
Greenstone ......... 403,591,601,635,667-771, 861,867,86!l,8il,875,885,903,1067,1081 
Greisen ............................................................... 53,89, 99,323 
Griqnaite: ........... :...................................................... 637 . 
Grorudito ........................................ 121,12!l,l43,15!l, 327,335,339-757 

H. 
Hiillefllnta .............. .' ............... ·.· ............................ 107,19~971 
Jlarrlsi to. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 715 
Jlarzburgito ............... : ................................ 737-929,933,1143, 1145 
llauy:no andesite ................................ :........................... 571 
llauyne basalt ............... , ........................................ 681-893,895 
Jlauyne-leucito tephrito ................................................. 321-11£7 
Hauy:no monchiquite ................................. ·....................... 687 
Hauyne-nephelite basalt ..... :............................................. -917 
Hauyno phonolite ................. , ................................ 559-1111,1118 
Ho.uyno syenite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313 
Hauyne tephrite ........................................... 3~1,571-11B7,1131, 1188 
Hauyne trochydolerite ..... :....................................... .. . . . . . . . . 5il 
Hauyne trachyte.......................................................... -1188 
Hauynophyro •................................. 571,573,583,675--917,919,1131, 1~83 
Ho.uynophyro tuff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1183 
Hodrumite .................... · ................................... 279,555,557-811 
1Joptorite .......... : ............... : .................................. ·...... 687 
Heronite ......................... .' .. : ..................................... 557-905 

. Page. 
Heumite ................................................•.•••••••••..•... 691-8Il 
Holyokoite ................... :' ......................... : ....•••..•.•....... -867 
Hornblende-augite rock ................................. ·...••••••••.•.•.•. -1137 
Hornblende basalt .....•.................... 571,647,653,685,687-893,899,1087,1097 
Hornblende dike rock....................................................... 707 
Horpblende hyperstheni.to..... .. . . . . . . . . . . . . . . . . . . . . . . .. .. . . .. .. ... . . . . . . . . 707 
Hornblende lherzolite....................................................... 715 
Hornblende nelsonite .......... , ................................. : ......... 733,933 
!fornblende peridotite ................................................. ; . 11~1141 
Hornblende picrite ............................................... 711, 7~73, 927 
Hornblende pyroxenite ................................................. 705,707,719 
Hornblendite •.......... 593,599,655,679,687,689,709,713,719,7211,725,181-1137,1139 
H ornfols... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 501 
.Hyaloandes1tc................................................ .. . . . . .. .. . . . . . 397 
Hyalopantellerite ......................................................... 327,337 
IIyperite .............. · ..................................... ... :........... -1053 
Hyperite-gabbro................................................ .. ... . .. .. . . . 481 
Hyperstbenite ....................................................... 703,707-1189 
Hysteroba.se ................................................................ -879 

L 

Ijoli.te ................................... 583, .585, 683.687,689,699,701, 703-919, 1135 
Ijuss1te. ·.· ......................................................... .'......... 729 
Ilmenite iron ore ............................................... ·............. 731 
Ilmenite nrlsonite ............................. , ............................ 745,747 
Ihnenite norite ........................... ,.................................. 727 
Ilmenitite ................................................................. 74~1147 
Inclusion in andesite .......... 239.,305, 385,409,411, 415,5.'35,537, 547-1(}21 ,1027,1087 
Inclusion in basalt ................................ 93,189,541, 653,655,737-925,1057 
Inclusion in camptonite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573 
!nclus~on ~n d~ci.te .............................. 229, 239,415,491, 535,647-981, 1085 
"'nClUSlOilln diabase.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -887 
IncJusi.on in 'diorite .. · ....... .' ............ ·.................................... 449 
Inclu!ion in esterellite..................................................... .:_1027 
Inclusion in gabbro ............................. 729,731,733,741,743, 74~1145, 1147 
Incl~sion in granite ........................................ 53,201,305,337,391,425, 

. - 447,453,507,6.53,695, 721, 735-753,947,949,955,985,1005,!007,1009, 1045 
Inclt~sion in kimberlite...................................................... 637 
Inclusion inleucite l)asalt.................................................. -781 
Inclusion inleucite tephrito ........................................... 477, 559, 583 
Inclusion in monzonite..................................................... -825 
Inclusion in nepheli.to syenite ..................................... 509, 57.5,683-909 . 
Inclusion in norite ......................................................... 553,705 
Inclusion in paisanite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447 
Inclusion in quartz diorite................................................... 205 
Inclusion in shonkinite ............ , ................ ,........................ 439 
Inclusion in syenite ......................................... : ........ 447,713-1107 
Inclus10n in syenite porphyry.............................................. -989 
Inclusion in-trachyte ..................................................... 477-991 
"Inte~mediate rock" .. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345 
Iron-bearing andesite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -837 
Iron~beari.ng basalt........................................................ -1097 
Iron ore .................................... 729, 7:n, 733,741,743,745--781,1145,1147 
Issi.te ............................................................ 655,689-833,1189 

J. 

Jacupirangite ........................................ .' ............ 709,717, 7~1-919 
J osefite ........................................................... ·.,.. . . . . . -1143 
Jumillite .................................. · ..... , ...................... 593;595, 711 

K. 

Kakortoldte .................................................. : ......... 579, 669,703 
Kari.te ................................ · ................ ~ . . . . . . . . . . . . . . . . . . . . . . 327 
Katoforite trachyte ........... · ......................................... 281, 2..."'>, 561 
Kaui.ite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601 
Kedabekite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -767 

~:;~~::~:~~~:::::::::::::::: :::::::::::: :·::::::::::::::::::::::: ~~~~ ~~~~ ~:: ~~! 
. Keratophyre ........... 77, 81, 97, 115, 119, 1.51,155, 157, 163, 23~,241-819, 821,999,1001 
K~ratophyre tuiL .... :. ~ ...................................... -819,821,999,1001 
Kersantite.· ........................................... 359,363,367,423,427,429,443, 

459,461,475,479,495,499,503,505,527,543,603-771,853,855,1045,1047 
~~mberl~te.: ..... : ... :....................................... -927,931,1143,1146 
'-Imber lite, 1nclus10n 1n..................................................... 637 

~~=~~r:~~::: : : : : : : : : : : : : : : : : : : : : : : : :·: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . ~~~ ~ ~~7, 1 ~~~ 
Kugel gabbro............................................................. -1053 
Kugel granite .............................................. 109-753,949, 1005,1007 
Kugelnorite ........................................................ 705-1053,1055 
Kulaite ............................................................. 571-911,1097 

~~!~!~~: ~·~ ~ ~ ~ ~ ~:::::::::::::: ~: ~:::::::::::::::::::::::::::::::::::::: .. ~~~· ~~~~ 
Kyschtymi.te .. ' ..................................................•.... , . . . . . 325 
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1-'· Page. 
Labradorite (basalt) .... : ..................... 411,413,461,497,499,511,527,537,539, 

545, 549,587' 683-1085, 1091,1097,1099 
Labradorite andesite .... : . .................... .' ................. 417,547,659-1043 
Labradorite porphyry .................. 415,451,473,475,477,505-833,837,1013,1017 
Labradorite rock ............................... .-.................... 303,541-1057 
Labroiigoclasite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -993 
Lamprophyllite lujavrite.................................................... 559 
Lamprophyre ..................... , ...... 355,407,415,431,435,475,487,515,·547,567, 

587,597' 603,729-771,833,851, 1045, 1049 
Laterite.................................................................... -847 
J-'atite .................. · .. · .... 101,181,183,187, 245,247,249,251,343,·347,361,363·,367, 

375,435,437' 447' 451,461,489-821,839,841, 1019,1029 
Latite tuff.................................................................. -841 
Latite-phonolite .................................................. · ......... 449,569· 
Latite pitchstone ........................................... · ....... · ....... 187-971 
Laurdalite ........................... : ................................. 31f),557,559 
Laurvikito .. · .......................................................... 273,297,433 
' 1 Lava'' ... ·.· ................................ 153,351,453,537,573,609-773,799,843, 

1025, 1035, 1043, 1083, 1085, 1105, 1133 
Ledmorite ........ .' ................ · ................................... :..... ... 573 
Leouwfotiteinite............................................................. 463· 
Lestiwarite.................................................................. 279 
Leucite absarokite ......................................................... 597,.609 
Leucite-augite nociule. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -781 
Leucite banakite. ~ ...................... .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469 
Leucite basalt ..................... ~ .......... 421,433,553,617,655,671,673,691,693, 

695,697,713 '719-921, 1123, 11£9,1131 
Leucite basalt, inclusion in.................................................. -781 
J-'eucito basanite ................................. 545,581,597,625,673,677,691,693-

781, 921, 1123, 1125, 1129, 1131 
J,oucite granite porphyry ............................................ ·....... -961 
Lou cite ijolite .. ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 
J.,eucite kenyte ............................... : . ...... ·. . . . . . . . . . . . . . . . . . . . . . . 299 
Leucite kulaite ........................................ : . ................ 571-1097 
Leucite microsyenite .............. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319 
Leucite monch}quite ............................... ·: ..... ·:............ -915,917 
Leucito monzonite .......................................................... 469, 4n 
Leucite nephelinite ........................................................ 585,693 
Leucite phonolite ................................................ 305,609-781,1115 
Leucite phonolite pumice................................................... 305 
Leucite rhombenporphyry ......................................... ~......... 561 
Leucite sanidinite..................................... ... . . . . . . . . . . . . . . . . . . . . 581 

· J-'encite shonkinite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 671 
Leu cite shoshonite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469 
Leucite syenite ....................................... ~ ................... 585-781 
Leucite tephrite .............. 321,433,443,467,475,479,563,565,567,573,581,583,599, 

. . 671,675, 677,691,697-921, 1123, 1125, 1127, 1129,1131 
Leucite tephrite, ·glass in .................................................. 559,583 
Leucite tophrite, inclusion in .............. -~ ........ ·.· ................ 477,559,583 
Leucite tephrite obsidian.................................................. -1131 
Leucite tephrite tuff ....................... ·,............................... -1127 
J.,eucite tinguaite ............................ : ................ 305,553,557,577-781. 
Leucite trachyte ....................... : ..................... 285,291,431,467-1115 
Leucltite ............................................ 581,583,585,691,695,697,701-

. 1123, 1125, 1127, 1129, 1131 
Leucitite tuff ............................. ,........................... -1127,1129 

· Leuoitophyre ........................ : .................. 555,605.,671-781,1115,1123 
Leucophyre. ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --881 
Leucotephrite ............................................... · ............. 677-1123 

~~~~~!~i~~~::::: ::::::::::::::::.::::: ::'::::::::::::::::::: :::: :~ ·.-577~~~;,:~·.~~!~ 
629,637,655,679,681,683,687,689,693,695,719,723-781,919,921,1135,1137 

Lindoite ............. ~ .................................................... 129-823 
Liparite ....................... : . ...................... 63, 75,83, 89, 91,111,141,143, 

147,155,189,203,209,211,213,233, 23!!, 241,265,279-755,757,969,971,978,975,977 
Liparite. See Rhyolite. 
Liparite obsidian............................................................ · 241 
Liparite perlite.............................................................. 971 
Liparite pitchstone ........... · ................ :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209 
Liparite pumice............................................................. 233 
Liparite tuff ................................................................. -801 
Litchfieldite .......... ~ .......................................... · . . . . . . . . . . . . 277 
Lithionite granite ..................................................... : ... 69-953 
Luciite ............ ; ................ ·, ............................. 443, 459;·527-771 
Lugarite.................................................................... ..,-919 
Lujavrite •................................. 4:9,555,559,563,579,671, 703-77?, 903,905 

' . ~ :tiL 
Macedonite .•......... · ............................................. : ......... 447,519 
Madeirito .................................................................... -931 
1\fadupjte................................................................... 701 
Macnaito. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . --:-823 
Magma basalt.......................................................... -893, 921 
Magnetite-apatite rock...................................................... 747 
Magnetite basalt .................... , .............................. '.......... 731 

Page. 
Magnetite gabbro ..... ~ ....................................... : ......... 729-1061 
Magnetite nolsonitc ............................ :.. . . . . . . . . . . . . . . . . .. .. .. .. .. . 745 
Magnetite ore .................. ~ ................. ~ ..... 729,731,733, 741-11.~5, 1147 
Magnetite peridotite ...................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 743 
Magnetite pyroxenite ............. , ...... ~................................... 741 
Magnetite spinellite ............ · ........................................... 743,745 
Magnetite syenite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431 
Magnetite syenite porphyry ........................................... · ...... · 595 
Malchitc ..................... .' ............ 95,391,397,401,461,501,503,639-771,1047 
Malignite.· .................................. .' ......................... 565,671,689 
1\fangerite ............................. ,.................................... -763 
Marekanite .......................................... : ..... : . ........... 73,97-975 
1\fariupolite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 
Marloesite ................................................................. 497-889 
1\farosite ...... : ........................... .-................................. 677 
1\fasanitc .- .............................................................. :. . . -959 
MasanophyTo, .............. J. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 
Mclanite syenite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295, 573 
Melanite-ncphelite syenite................................................... 565 
Melaphyre ............................................................ 365,457, 499, 

501,503,651-869,875,877,879,881,883, 8S5, 1067,1069,1071,1073,1077,1079 
Melaphyre tufi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -871 
Melilite basalt ... · .................... 357,"697, 699,701,719,723,725,727, 729-923,1137 
Melilite lencitite. ~........................................................... 697 
Melilite monchiquitc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -923 
Mclilite nepheliriitc ................ · ....................................... 583,723 
Melilitc-nephclite basalt ........................................... 699,723,725,727 
Melilite-pyroxene rock ...................... ~ ......... ·.................... -1137 
Mclilite rock ........................... ~................... . . . . . . . . . . . . . . 725-923 
Metabasalt ......................... , ... ~ . . . . . . . . . . . . . . . . . . . . . . . . . 403, 41)5, 643-887 
M:ctabasitc ...... •· ............. , ...................................... 467, 499-769 

·:~~:~!~~i~~ ·. ·. ·. ·. ·.:::::::::::::::: :·::::::::::::::::::::::: :::::::::::. ~~~~-·86~;~~~ 
Metadolerltc ......................................... , .................. (i31-108.'f 
Metagabbro ............................. · ................................. 643-861 
Metaquartzdioritc ........ ,................................................. -~03 

Metarhyolitc ..................... : .................................... 51,105-967 
Miascite ... . : . ................................................... 305-905, 1107, 1109 
Mica basalt· ....................................................... 437,509,609,671 
Mica dike rock ...... ·........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 705 
1\fica homblendite.............................................. .. . . . . . . . . ... 719 
1\fica iron ore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 733 
Mica-lcucite basalt. ...................... ~-................................. 671 
Mica peridotite ........... : ............................................... 727-925 
Mica trap.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1045 
Microdioritc .................................... 261,363,389, 509-7fl3,831, 1005,1009 
1\ficroditroitc ......... · ........................................ ,............ -1107 
M:icroessexite............................................................... 575 
1\ficrofoyaite................................................................ 313 
Microgabbro .................................... 36.1, 497,613,631,661,699-767,1063 
Microgranite .............................................. .'.................. 65, 

67, 71, 73, 75, 77, 83, 99,117,143,145, 151; 159,161,163,191, 
195, 241, 253, 2S,, 329-.789, 943, 945, 947, 951, 955, 957 

Microgranulite ............................... :. ,. ...................... 191, 233-751 
Micromonzonite ....... : ...................................... 317,461,497,509-827 
Micronordmarkite .. ,........................... .. . . . . . . . . . . .. .. .. . . . . . . . .. . . 281 
Micronorite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385 
¥icropegmatitc ............................. · .. 75,129,155,201,333,341,349-947,957 
Microsanidinitc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 77 
1\ficroshonkinite ............................................ ,.,............. -9.87 
Microsyenitc ..................................... 273, 2~1, 313,319,561,565-985,987 
M:icrothci:alite .. , ...................................... :..................... 675 
Microtinite ....... : .............................. : ......................... 239,395 
Microtonalitc ........................................................... :... -979 
Microvariolitc .......................................... _ ................... -1079 
Minette ............ · ..... 335,433,437,439,443, 4fi5, 559,595,597,691-771,851,853,1045 
Mincttc-kersantitc ........................... :.............................. 443 
Min verite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -873 
Mi'l:::ouritc ............................................. · ....... ~ ......... ~ .. 601,709 
"Mbced rock'' ........................... .' ........................... 391,477-803 
Miyakite ................. · ............................... · ... ,.............. -1039 
Moldn.vite ............................................ 51, 53,55, 103,107,331,333-757 
Monchiquitc ....... 581,645,671,673,675,681,683,685,687,691-913,915,917,1117,1119 
1\fdndhaldeite .................... ~ ............ .' ..................... 475-921.1123 
Monmouth ito ............. ~ ........ ·..... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321 
1\fontrealite................................................................. 719 
Monzonite ......................... .' ...................... 105, 111, 249, 267,343,345, 

349, 353; 367,375,393,425,433,437,441, 449; 455.467,469,471,473,475, 
477,.485, 489, 497, 503, 505, 511, 523, 5~, 543, 587-763, 825,827,1008 

Monzonite, inclusion in .................................. .' ............. .'.... -825 
Monzonite aplite ............................................... _... . . . . . . . . . . 205 
Monzonite-diabase ......................................... ·. . . . . . . . . . . . . . . . . -883 
Monzonite gneiss .... , ............ ~· ........................................ : 267 
Monzonite porphyry ........................ , ............. 227,351,361,451,473-825 
Monzonite shonkinite ................... · ....... .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1145 
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Page. 
Mugoadle .................................................... 453,495,497,611-845 
Mnniongito................................................... .. . . .. .. ... . . . -907 

N. 
Natrolite phonollte ............................... :. . . . . . . . . . . . . . . . . .. .. . . . -1111 
Naujalte ................................................................... 579,583 
Navlte............................................................... .. . . . . -891 
Nelsonite .... .' ......................... : . ......................... 733,745-781,933 
Nopholinito ............ 581,583,585,671,693,697,699,701,725,727-917,919,1119, 11£1 
Nophelite apli_te ........................................................... 309,313 
Nophelito bn.salt ...................... 6i5, 679,681,687,691,693,695,699,701,703,711, 

713, 719, 721, 723, 727-779, 917,919, 1119, 1121 
Nephelito bnsnnite ................. 465,571,583,673,675,677,679,681-779,1119,1121 
Nephelito-oudialyte basalt ........ ,.......................................... 695 
Nephellte felsite........................................................... -777 
Nephollto gabbro ....................................................... 533,577,613 
Nephelito gneiss............................................................. 311 
Nopholito-mollJite ba~alt ................................................... i23, 725 
Nl.'phclito monzonite ......................... : ...... :....................... 577 
Nephelitc porphyry ............................ :321,555,579,585-777,907,1109,1111 
Nephelite rhornbenporphyry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319 
Nephelite ,Qho!tkinite.......................... .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . 567 
Nophelito syenite ......................................................... 269,291, 

29:3, 2flfJ, :10.5, 307,309. :3ll, :31:3,315,317,319,321,323,425,445,457,553,557, 
559, 561,563, 505, 567. 569, 571, 575, 579, 583-777,903, 905,919, 1107,1109 

Nophelito syenite. See Ditroitc, Foynite, Miascite. 
Nophelito syenite, inclusion in ..................................... 509,575,683-909 
Nephelite syenite, gabbro dissolved in ..................................... 477,683 
Nophelito syenite gneiss .................................................... 311.319 
Nepho.Iito syenite porphyry ................................... ,. 297,311,315, 319; 561 
Nephelito tephrite ..... : . ............................... : .... '503, 699-'ii9, 1119, 1121 
Nevadite ........................ ·.· .............................. : .. · .. 123-757,969 
Nordrnarkito ................ .' ..................... 169,203,269,277,279, 4~761, 985 
Nordmarkite, inclusion in................................................... 447 
Norito ............................................................ 303,331,481,5091 

s21, 529,531,537,543,545,605,607,613,625,633,635,641,645,653,663,667, 
669, 703, 705, 717, 719, 727-861, 863, 865, 1051, 1053, 1055, 1057, 1059,1061 

Norlt:o, incll;lSion in ..................... ~ .................................. 553,705 
Norltc, kugol. ...................................................... 705-1053,1055 
Norlto-gnbbro ........................... .'................................... 635 
Northfleldite .............................................................. 51-959 
Nosean-leucite tcphrite.................................................... -1123 
Nosenn-melilito basalt....................................................... 727 
Nosoan-nephelite basalt: ................................................. :.. -919 
Nosean phonolite............................................................ 283 
Nosean sanldinito ...................................................... .'.... 319 
Nosean syenite porphyry_ ............................ _. .............. :........ 309 
Nosenn trachyte........................................................... -1133 
"Notnmned" ......................................... : ............... 99,211,217, 

2-13,267, 31.5, 329, 33.1, 353,389, 4li, 447,525-104£, 1081,1083,1085,1105,1183 

0. 

Obsidinn ...................................... 6.'3, 73, 89, 93, 97,125,127,141,143,151, 
155,159,203,211,213,223,353,583-755, 7Fi7,909, 978,975,977,995,997,1131 

Obsldlnn, nndosito .... : . ............................ : . ................. 125, 3.55, 409. 
Obsldinn, dncite ......................................... · ................... 93, 221 
Obsldinn, Iipari to............................................................. 241 
Obsidian, pn.ntellerite ............................. _ ........................ 145,337 
Obs.idiim, rhyolite ............................... 91, 97,125, 139, 159,185,187,241,327 
Obsidian, trachyte ........................................... 213,275,299,429-995 
Obsidin.nito .......................................... : . ............... 103,331-757 
Odinite .................. ~ ................................................. 437,653 
Oligocln.se bn.salt ..................... ,....................................... 463 
Oligocln.se diahase ...................................................... ,.... 635 
Oligocln.se gabbro ........................................ ,................. -1051 
.Oiigocln.se graphic gran ito................................................... 267 
Oligocln.so rock............................................................... 233 
Oligocln.site .......................................................... 477,.507-1029 
Oligolabradorito ................................ : .......................... 367,443 
Olivine-augite rock........................................................ -1143 
Olivine basalt. See Bn.salt. 
Olivine bomb ................................ .' .. ,........................... 739 
Olivine dinbase. Sec Diabase. 
Olivino-diallage rock ...................................... ,............ -929,1141 
Olivine gabbro. Sec Gabbro. 
OUvino-gnrnet rock ...................................... ~.................. ...:..929 
Olivine knolle .................................................. ·............. 737 
Olivlnomonzonite ...... , .................................................. 353.503 
Olivine pyroxonit.o ................................................. : ...... 70i: 709 
Olivinerhyolite ................ : .......................................... 211,347 
Olivine rock ................ ~ ........................................ ;....... 739 
Olivine syenite ....................................................... : .... 437, 621 
Olivine trachyte ............................................................ 477,519 
11 Oolitic rock" .................................................. :......... -1183 
Ophlte .................. ,. . . .. .. . . . . .. .. ... . . . ... .. . . . . . . . . .. . . . . . -771, 1067,'1071 

Page. 
Orbicular gabbro .......... : .......................... ~ ..................... -1053 

g~~!~~~-l~r-~~~~~:::::: :::::::::::::::::::::::::::::::::::::::::::::: ~: : .. -7~j~~: 
Ore, iron ................................... 729,731,733,741,743,745-781 1145 1147 

g~~ft~~~ ~ ~::::::::::::::::::::::::::::::::::::: ~:::::::::::::::::: :-::: :':::: ' :; 
Orthoclase basalt ...................... 445,447, 4fl3, 469,479,485,497,515,519,599,627 

g~!~~:::: ::~~~~~:cti~;it~::::::::::::::::::::::::::::::::: ~::::::::::::. ~~~·-~7' :~ 
Orthoclase porphyry .. · ............................... 113, 155, 167, 217--815,987,989 
Orthoclasite................................................................. 269 
Orthofelsite ............................................ : . . . . . . . . . . . . . . . . . . -!}91 
Orthophyre .............................................. i5, 1291,165-815,987,989 
OrthophyTe tu:Y ... , ....................................... :. . . . . . . . . . . . . . . -815 
Ossipite..................................................................... 529 
Ostraite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669 
Ouachltite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -91~, 915, 1117 
Ouenite.................................................................. ..:....1o6s 

P. 

Paisanite .................... , .......... 6D, 113, 115, 121, 137, 143, 153, 159, 161, 327,339 
Paisanite, inclusion in....................................................... 441 
Palagonlte .............................................. 677, 697--887, 889, 895, 1105 
Paleopicrite......................................... .... ..... ... ... .... . . . . -929 
Pallioessexite .............. : . ............................................. 627-911 
Pantellerite .................................. 121, 145, 147,327, 337,339, 587-!J73, 977 
Pantellerite obsidian ................................ ~ ..................... 145, 337 
Pantellcrite pumice.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337 
Pegmatite ........ : .................................. 71, 73, 75, 77, 89, 91,109,111,113, 

125, 127, 189, 269, 281, 285, 301, 323,335, 429, 541, 557, 593-831, 875, 947, 9~.9, 953 
Pole's hair ........................................................... 661-903,1105 
"Peperino" .......................................................... 2.51,347-1029 
Peridotite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 711 

713, 715; 727,737,739,741,743-925,927,929,931,933,1139,1141,1148, 1145 
Perlite ...................................... , .................. · ...... 387-973, 975 
Perlite,dncit.e ............................................ , ............ ·....... 231 
Perlite, Iiparite............................................................. -971 
Perlite, rhyolite ............................................................ 73, 179 
Perofskite rock.............................................................. 745 
Phonolite ....... , .... : .................. , ................... : ....... 343, 273, 275, 277, 

. 281,283,289,291,293,299, 30.5, 307,309,311,313,315,317,319,349,423, •J27, 429,449, 
.5.55, 557, 5.59, 561, 563, 565, 567, 569, 571, 595-777, 779, 905,907, 1109, 1111' 1118, 1115 

Phonolite tuff............................................................ -1111 
Phonolite-trachyte ................... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . -907, 997, 999 
Picrite .............. 645,651,669, 711,715,717,725, 727-781,873,927,929,931,933, 1141 

~!~~!~:-~~~~~~;;;);::::::::::::::::::::::::::::::::::::::::::::::::::::: "727~927, ~~ 
Picrite-theralite................................. ... .. .. . . .. ...... ........... 719 
Pienarite ................. ~.................................................. 595 
"Piperno''................................................................ -995 
Pitchstone ... 57, 63, 75, 79, 89,101,103, 111,123,145,211,233,405-969,971,.975,977, 102S 

~!~~~:~~::: ::~~~~~:::::::::::::::::::::::::::::::::: ::::::::::::::::::::: -~5.5,!: 
Pitchstone, diabase... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 867 
Pitchstone, Iiparite ................ •.......................................... 209 
Pitchstone, porphyrite...................................................... 391 
Pitchstone, trachyte .... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431 
Plagiaplite ........................................ , ................. 303,357-1009 
Plagi9clase trachyte ... _. .................................................... 239; 463 

;~~~~!:i~~-:_ .. ·. ~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: . ~: 
Polzenite ................................................................. 701-923 
"Porfldo rosso''............................................................. 395 
Porphyrite ................................... 157,179,247,255,261,263,267,281,301, 

343,3.51' 353,365,373,375,383,387,389,391, 4p3, 405,415,423,437,439,443,449,453, 
455,473,475,483,485,489,505,575-833,835,837,887, 1011,1013, 1015, 1017, 1025 

~~~~~~!!: t~~t-~~~:::::::::::::: :. :::::::::::::::::::::::::::::::::: ~::::. -:~ 
Porphyritoid............................................................. -1015 
Porphyroid ............ , ...................... : . ................... 55-833,961,989 
Porphyry ..................................................... · ........... 51,53,55, 

57, 65, 79, 83, 87, 91, 111,127, 139,151,163,167,191,205,243,263,275,295,335,341, 
363, 37.5, 395,397,435,555-755, 795, 813,815,817,819,961,965,967,975,987, 98(} 

Porphyry, schlieren in...................................................... 59 
Porphyry tuff ... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -815 
"Pozzolana" ...................... :. . . . . . . . . . . . . . . . . . . . . . .. .. .. . . . . . . . . . .. -1099 
Propylitc.......................................................... -845,-S'47, JOSS 
Proterobasc ......................................... 495,613,651-873,879,885, 1075 
Protoginc ...................................................... 87-751,948,945,947 
Pscudodiabn.sc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -871 
Pseudodioritc ...................... : ................................ · ...... 10.5, 713 
Pseudoleucitc phonolite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275 
Pulaskite ......... · ................. 269,271,273,277,279,287,289,293,423,437,461,555 
Pulaskite porphyry ................................................. ; .... 437-811 
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Pumice ................ · ..... ~ ... 93,14'7,295,299,305,337-753, 845,977,1021,1027,1043 
Pumice, andesite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25:!, 265, 385, 387, 397, 413 

~~:~~::~eO:~!: ~-h~~~iit~.". ·. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~::::::::::::::: ~: ~:::: :: : :: :::: : :: : ·: :. ~29; !~~ 
Pumice, liparite ........................ · ................. , . . .. . . . . . . . . . . . . . . . . 233 . 
Pumice, pantellerite ......... · ................................ = . ...• : • • . . • • • • • 337 
Pumice, rhyolite .............. · ............................................ 129,187 
Pumice, trachyte ............... : .................................. 191,271,285,295 
Pyromeride ......................................................... 55,57,65--961 
Pyroxene aplite ............................... : . ....... .'.. . . . . . . . . . . . . . . . . . . . 245 
Pyroxene granulite ............................... ·......................... ~1061 

Pyroxene-titanite aplite.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 465 
Pyroxenite ....................................... 593,661,669,703, 705,707, 709;717, 

. ' 719, 721, 729, 735, 737, 741-923,925,1187,1189 

~~~:~~~~e-;~~0~~~~~---::: ~:::::::::::::::::::::::::::::: ~::::::::::::::::::. -~~ 
Q. 

Quartz andesite...................... . . . . . . . . . . . . . . . . . . . . -759,843,981,1023,1083 

~::~:.::!!:~~~~~~~~-;~~~~~:: :.::::::::::::::::::::::::::::::::::::::::::::. 5~; 
Quartz banakite .............................................. · ............. 287,435 
Quartz basalt ............ 379,40:l,417,487,491,537,609,629,663,00s,667-889,895,897 
Quartz bostonite. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159-S23 
Quartz diabase ...••.•............................ 349,353,355,401,529,591,605,607, 

639,657-769, 711,867,10fi5,1067,1081 . 
Quartz diorite .......•................ :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95, 205, 229, 

253,255; 259,267,331,333,343,353,359,361,363,369,371,373,375,377,381,383,387, 
389,391,397,399,401,403,405,407,417, 419,43!\,461, 471,483,493,501,509,513,515, 
521,525,539,543,593,609,637,639, 641-759, 803,805,807,989,977,979, 981,"1009 

~::!:~!~~!~:·a~~~':.~~~-~::::::::::::::::::::::::::::-:::::::::::::::::::::: ~~~ 
Quartz diorite gneiss .............................................. 331,371,383,529 
Quartz diorite porphyry .................. 179,223,255,259,353,367,397,415-805,979 
Quartz-dumortierite rock ............. ,.'.... . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 323 
Quartz epidiorite .................... ·. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 665 
Quartz felsite ....••..••••......... : ........................... 149,233-797,961,969 
Quartz gabbro .... ~ ..•............... 303,359,403,405,527,543,587,603,663-859,1068 
Quartz grorudite. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327 
Quartz keratophyre •• ··: •....•.•... 77,81,97,119,151,157,163,241-819,821,999,1001 
Quartz latite ............••......••.................... 101,181,247,249,343,361,375. 
Quartz lindoite ........••.....•.••.•.•••....•.................... ·. . . . . . . . . . . . 129 
Quartz-mica rock .•......•••.•...•••.....•...... · ......... · ................... 51,327 
Quartz 1nicrodiorite .........•••...••••••••........ : . .............. ·.. . . . . . . . . · 413 
Quartz monzonite .. : .............•••••••• 167,171, 177,179,181,183,187,221,225,24'5, 

247,249,287,343,359,437,441,471,473-803,825, 1008 
Quartz monzonite gnei~ ...•.........•.............. •··· ............... 171,181,343 
Quartz nord mar kite......................................................... 203 
Quartz norite ...............•....••............................. 245,497-861,1055. 
Quartz-orthoclase gabbro.................................................... 483 
Quartz orthophyre ...........•............................... ~ ............ 129,165 
Quartz pantellcrite.......................................................... 121 
Quartz porphyrite .................•.•..... 105,163,181,199,203,205,223,225,235,247, 

. 255,263,383,393-833,979,1013.1015,1017 
Quartzporphyry ........... : ........................................... 55,57,59, 

67,69, 71,_73, 79,81,87; 99,107,109,111,115, '117,119,121, 123,129,131,133,135,137, 
141,145,157,165,167,179,193,201,203,205,207,213,217,221,223,237,251,267,329, 
341,347,349,357,391,423-753, 755, 759, 791, 793, 795, 797, 959,961,963, 965,967 

Quartz porphyry, schlieren in .•... ; ......•................................ 135,237 
Quartz porphyry tufi ...... ~ ......................................... : . . . . . . -795 
Quartz rock ....................................................... 51,323,327-959 
Quartz syenite ... 109,115,117,123,245,287,291,295,335,339,341,391,435-811,983, 985 
Quartz syenite aplite ................••........................... 115,127, 133-761 
Quartz syenite porphyry.: ........... 117,123,129,131,151,169,177,235,271-983,985 

~~:~!:·!:~~~~~;~~~ ~:::::::::::::::::::::::::::::::::::::::::::::. 243, !~! 
Quartz trachyte •................................. ·: ..... "'. .... 123,209, 213-757,997 

R. 
Raglanite ................................. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321 
Rapakiwi granite ...•.................. ·. 67,85,131,133,141,143,193,197,337-949,951 
Retinite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -973 
Rhomben porphyry ...................... 295,297,319,425,433,437,561,565,569-.987 
Rhyolite ................... 55, 57,59,61,63,65,71, 73, 77, 79,81,83,87,91,93,95,97,107, 

109,113,121,123,125,127,129,137,139,141,143,145,147,151,155,159,161,163,165, 
177,179,181,183,185,187,191,193,209,211,213, 215; 217,219,221,223,225,227,231, 
235,245,327,335,337,343, 347-755, 757, 797, 799, 801,967,969, 971; 973,975,977 

Rhyolite dacite .......... · ......................................... ; .... 83,221:._go7 
Rhyolite gneiss ........... : . ............. .' ................. ~........... . . . . . -967 
Rhyolite obsidian ...................... ; ........ 91,97,125,139,159,185,187,241,327 
Rhyolite perlite .......................................................... :. 73, 179 
Rhyolite pumice ........................................ : ................. 129,187 
Rhyolite, riebeckite ............... : .................................••.... 143,153 
Rhyolite tuff....................................................... -799,801,973. 
Riebeckite r;ranite .................................. 71, 123,143, 153,157,327~ 333,587 

Page. 
Riebeckite micropegmatite.. . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . 333 
Riebeckite porphyry ...... : . ....... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339 
Riebeckite.quartz syenite................................................... -985 
Riebeckite rhyolite ........................................................ 143,153 
Riebeckite syenite ..................... ;·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587 
Rizzonite ................................. ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681 
Rock, not named ...............•.. · .. , ..................................... 99,211, 

217,243,267,315,329,333,353,389, 4!7,447,525-1041,1081,1083,1085,1105,11SS 
Rockallite........................................................ ... . . .. . . . .. 587 
Rodingite ....... : ................................ : ................... 669-865, 106S 
Rougemontite............................................................... 667 
Rouvillite................................................................... 575 
Rutile-albite rock .................... · ......................... :............. 467 
Rutile nelsonite .............. · ............ · ............................... -:... 747 

s. 
Sanidinite .............................. : ............... :. 271,289,297,319,335-995 
Santorinite........................................................... -1035, 1037 
Santorinite, inclusion in ............................. ·....................... -1087 
Saussurite gabbro .................................... .'................ -863,1068 
Saxonite .... ~----········· .................. · ............................ 737-1197 
Sea polite rock................................................................ 377 
Schist. ....... :..................................................... -867,875,1067 
Schlieren in basalt.................................................... -1091,1199 
Schlieren in diorite ........................... :............................ -1007 
Schlieren in gabbro .................................................. ·...... -105S 
Schlieren in granite._._ .................................. · ................ .'. 101,135, 

137,147,203,245,335,341,353,355,365,441,457,599-959, 1045 
Schlieren in porphyry.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
Schlieren in quartz porphyry ............................................... 135,237 
Schlieren in shonkinite..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70Hll 
Schlieren in tonalite .................................. :...................... 365 
Schriesheimite .........................................................•.. 711-927 
Scyelite .................. ~ .. : ................. :............................. 11-'1 
Selagite. . •.• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431 
Shackanite ................................................. :. . . . . . . . . . . . . . . . 295 
Shonkinite ............................ ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445, 565, 

567,595,5~7,669,671,677,691,699, 703,723-771,811,985,1107,1109 
Shonkinite, inclusion in .......................... ;........................... 439 
Shonkinite, schlieren in ................ __ ................................ 703-811 
Shoshonite ..................... : ....... .' ................. 469,471,479,495,507-839 
Sillimanite orthophyre. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445 
Soda andesite ...................... · ..................................... 465--1017 
Soda felsite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -761 
Soda granite .......................... 113,119,155,159, 163,229,239,297-787, 789, 94S 
Soda minette. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 455, 559-853 
Soda rhyolite ........................................... 61,77,163,327,337-755,969 

. Soda syenite ................ : ................. 275,277,285,297,301,427, 431,~55-811 
Soda trachyte .......... .' ............................. 245,295,299,427-991,997,999 
Sodalite gauteite.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -823,1133 
Soda:ite-nephelite syenite....................................... -307,321,579, 583 
Sodalite porphyry.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . --907. 

'Sodalite· sanidinite ................................ , . . . . . . . . . . . . . . . . . . . . . . . . . . 313 
Sodalite syenite ............................................. 287,307,323,439-1193 
Sodalite tephrite .............. · ................................ : ............. -1133 
Sodalite t_ihgnaite ............ · .............................................. ·. -1118 
Sodalite tnichydo:erite .......... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -913 
Sodalite trachyte .... : ............................................... 291,313-1133 
Solvsbergite .......................... 161, 269,273, 277, 279,281,283,287,425,427-997 
Sommaite ..... : ........ .' .................................................. 469,477 
"Sperone" ........ · .......................................... ·.···... .. . .. ..• -1129 
Spessartite ... · ....................•...... 393, 443, 447, 459,503,505,635,677-859, 1049 

~~~:~:i:~~=~i~:::::::::::::::::::::::::: :·::: ~::: :.::: :·:::::::::::::::::::: ~~ 
Spherulite rock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 359 

~~~:~-~~bb·r·;_· .": :::::::::::::::::::::::::::::::::::::::::::. -~~~:~~~:~~~~t~;~ 
Spinel pyroxenite .. , ........ .:-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669 
Spinellite ............................................................ 743,745--1145 
Suldenite ...................... : ............ : . .......................... :. . . . 365 
Sussexite ............................... · ............................ 583-1109,1195 
syenite ... : ....................... 131,151,.169,177,183,219, 2s1, 211,2n, 21s, 211,279, 

283,287,289,293,295,297,301,307,311,313,319,321,323,341, 34a, 347, 365,367, 
371,421,423,425,427,429,431,433,435,437,439,441,449,459,471,481,491,503, 
555,563,565,573,587,595,597,601,603,611,621-761,809,811,813,983, 985,98'1 

Syenite, basic facies of. ................................. · .................. 639-809 
. Syenite, inclusion in ................................................. 447,713-1107. 
Syenite aplite. . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125, 177, 335 
Syenite-diorite .. :.· ...... : .............................. : .. · ...... 459, 503-1005,1009 
Syenite gneiss ......................... ; ........... · . . . . . . . . . . . . . . . . . . . . . . . . 131, 271 
Syenite-granite ........ ~ .............................. :. . . . . . . . . . . . . • . . . . . . . . 355 
Syenite pegmatite •..•............................................. 281,323,429,557 
Syenite porphyry ....•................ 131,157, 221, 223, 261, 271, 277, 279,285, 293, 295, 

309,343,351, •423, 427, 437, 441, 455,459, 467, 553, 565, 595-761, 809, 811,983,985 
Syenite porphyry,.inclusion in.............................................. -989 
Syenitic Iamprophyre ................................... '.: ................ 355,597 
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T. Page. 
"'.'achylyto ............................... 51 1, 515,605-889, 1088,1085, 1089, 1099, 1105 
·Tmarlto............................................................... •. . . . -1001 
Tavolatito .......... ': ........................................ ,............... 321 
·•rnwlto .................................................................. 321-1183 
'l~ophrlto ............................ 321,457,475,569,571,599,695-917,921,1119,1121 
'Tophrito. Sec Loucito tephrito, Nephelito tephrite. 
'l'ephrlte tuiY.............................................................. -1121 
Tephritlc trac:hyte .... : . ............................................. :. . .. .. . 569 
•ro.'>chenlto ........................................................... 673-909,1115 
'l'herallte ........................ 319,569,575,579,583, G03, 615,689,691,719-909, t 115 
'l.'hemlito-dlabn.so ......................................................... 527-881 
'J'holelte ................................... · 363,389, 499,503, 611-879, 1028, 1025, 1075 
1'llnlte .................................................. :. 709-1059,1061, 1063, 1077 
Tlngunlte ............................. 283,305, 307,309,311, 313, 315,317,319, 421, 429; 

r>53; 555,557, 5GL, 563, 567; 571,577,579,595,671-777,779,905,907,1111, 1113 
Tltnnlrerous Iron ore......................................................... 731 
~l'ltnnlto pyroxenite.......................................................... 721 
'l'tllllte .... : . ............... · .................................... · ........... · 365-8:l5. 
'J'onnlito ...................... 203, 233, 259, :J65, 397, 405, 407, 415, 503-759, 805,977,9.79 
~rona lito, schlieren In ........................................... : . ....... ·..... 365 
'l'omilito nplito .............................................. :.: .............. 87; 99 
'l'onnlito-grl\ltlto ................................... :. . . . . . . . . . . . . . . . . . . . . . . . . . 237 
Tonalite porphyry ................................................. 87, 105, ~65-805 
1'tinsborglto ........................ :........................................ 297 
'l'opsn.llito .................. : ............. :.................................. 509 
'l'ordrllllto ............................................................... 63, 73.125 
'l'osco.nlt·o ..................................................... 167,207,211,347-981 

~~~~;~:~:::~: ;~~!~~~::::::::::::::::::::::::::: ~::::::::::::::::::::::::::::. i25, ~:: 
'l'ounno.llno pegmatite ................................................ · ..... 77-953 
'J~ourmallno-quartz porphyry ............ ;................................... 121 
•emchynndoslto ............ ~ .......................... 209, 213, 233, 239, 243, 291, 295, 

343, 345;:363, 391,429, 44!i, 455, 4£;7, 4:1,467,513, 5G3-765, 839,847,1027,1039 

~~~~~~::t'~~-~·:~.-~:.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·_:_·_·.·.·.-~·-·.·.·.·.·.·.·.·.·.·.·:.·.·.·.·.·.·. =~~~~ 
•ernchydnclte ..................... : ............... , . .- .................. 209, 239,339 
~rrochydolerito.............................................................. 293, 

317,447, 451, 461,463,471, 477,507,509,511,513,523,545,557, 
561,571,573,621,623,657,673,683, G97, 723-911,913,1091,1117 

'l'mchyphonolite .................................................... 319,475-1118 
~l'rachyte .. : ............................................................... 111,145, 

147,149,157,159,161, 165; 179,189,191,207,209,211,225, 239,243, 
2~5, 251, 2.'59, 271, 273, 275, 277, 279, 281, 283, 285, 289, 291, 293, 295, 
297, 299,309,317, 3:3.5, 337,339,341,345, 34 7, 357,367,389, 423, 425, 
427,429, 131,439,441,443,445,455,461,463,475,477,519,563,565, 
569, 597--761, 76:3, 821, 823, 825, 989, 991' 998, 995, 997, 999 

'l'rachyte, inclusion in .. ~ .. : .............................................. 477-991 
Tmchyte, ncmlto ................. , .... , ................. : .................. 277,309 
•rrachyto, acglrito ......................................... 1ii9, 281,283,291,297,337 
'l'rachyto, katophorite ........................... : ..................... 281,285,561 
Trachyte obsidin.n ............................................ 273, 275, 299,429-995 
'l'rachyto pitchstone ........ ~................................................ 431 
Trachj"to pumice ............. , ........ , ........................... 191,271,285,295 

Page. 
Trachyte-tephrite ....................................... ·. . . .. .. .. . . . . . . . . . . . 5C9 
Trachyte tufT ...................... : ................................. -S21,82.'3,B9~ 
Trap .................................. 439,615,617, 633, 6ii3-873, 877, 10M, 1071, 1075 
Trn.ss ........................................................................ -1035 
Tridyrnite Iatito ............................................................. · 181 
Tridyrnite rhyolite.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 22:1 
Tridymite trachyte ....................................................... 243-997 
Troctolite ....... -.............................. 305,551,62..1-861,86..1, 1053,1141,1143 
Tuff .................................................. -SOl, 807, 843, 845, 84 7, 849; 887 

u. 
Ulrichite .................................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429, 567 
Umptekite .............................. : ............ 277;279, 421, 425, 427-809,987 
Unakito ..................................................................... -809 
Uncompahgrite .. :........ .... . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 725 
U:ralito diabase ............ : ............................................. -875, 881 
Uralite diorite ............. : ................................................. -829 
Uralito dolerite .............................................. : ............... -897 
Uralitegabbro ...... · ......................................................... -863 
Uralite porphyrite ..................................... : ................ -83~, 1013 
Urbainite................................................................... · 745 
Urtite ..... '. ........ ·......................................................... 585 

V. 
Variolito ........................................ : .............. -877,883,891, 1079 
Vii.rnsingite.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -875 
Vaugnerito..... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473 
Venanzite................................................................... 717 
Verite .............................................. ." ... .' ................. 595-859 
Vicoi.te ..... ! ............... _ .................................. 563,567, li73, 581,691 
Viterbite.................................................................... 285 
Vitroandesite ............... :................................................ 263 
Vitrodolerite .......................................................... ·...... 633 
Vitrophyre ........... : ................................ : . ........... , .. 225,249,305 
Vogesite ..................................... 407,457,475,505,597,603, 615..:..853, 101/i 
Vogesite-spessartite.......................................................... · 677 
"Volcanic sand"............................................................ 221 
Vulcanite .................................................................. -1029 
Vulsinite ................................. 285,287,291,299, :.!H7, 4:H, 443,445,477-993 

w. 
Websterite .......................................................... 735, 737-1137 
Wehrlito ............................................ 703, ill, 741,743-929,933, 114.'1 
Weiselbergite ........................................................... -875,1047 
Wennebergite ......................................... :. . . . . . . . . . . . . . . . . . . . . 199 
Wiisonite ....................... ~ ............... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 

. Windsorite.................................................................. 169 
W oodendite................................................................. 5ll9 
Wyomingite .................................................. : . . . . . . . . . . . . 419, 669 

Y. 
Yamaskite ...... .-..................................................... 709,717,729 
Yentnite ....................................... ·............................. 37i 
Yogoitc .................. ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433 
Yukonite.................................................................... 99 



INDEX TO 

. A. Page .. 
Abyssinia ..••...• : ........................................ ,. 143,211,281,561-757 
Aconcagua. See Argentina. 
Aden .......... .' ................ : ..... .' ................ , .......... 337,339,429,623 
Admiralty Island (Pacific) ......... , .................................. ·....... 151 
Aegean Islands. See Greece. 
Alaska. See United States. 
Aleutian Island.s. See Alaska. 
Algeria ..................................... 71, 89, 143, 209,211, 251.469-757,761 

957,967,975,979,983, 1009,1037,1099 
Ambon Island (Malay Archipelago).; ..................... 59, 91,147-885,977,1043 
Antarctica: · 

Gaussbt>rg ................................................. 421,433,553,737-781 
Graham Land ............................ 161,217, 243, 401, 525, 549, 687, 729-1107 
New Amsterdam Island ........................................... 549-773 
South Shetland Islands ........... : .. ........................ 161, 243, 467,549 
Victoria Land ................. : 217,243,299,317,319,327,333,339,431,447,479, 

525, 563,573,577,665,667,685,687-775, 851, 1107 
Weddell Land .................. 357,369,40i, 403,40q, 419,479,525,551,553-851 
West Antarctica ......................... 267, 401, 405,525, 549, 551,553,631,639 

Antilles.· See West Indies. 
Antipodes Island (Pacific). .. . . . . . .. .. .. .. .. .. .. . .. . .. . .. .. .. .. .. .. .. . -775,903 
Argentina .......................... 189,231,233,249,261,295, 363·. 389,453,473,495 

569-789, 843,941,981,991' 1003,1005,1023 
Ar-menia ................. 209, 299,507-791,865,957,975,.997, 1015, 1017, 1033, 107.9, 1097 
Ascension Island ..................................... 159, 28.1, 285,523-823, 885, 887 
Asia Minor ............... ~ ............. ; ............ 251,367,395,571-801,981,1097 
Auckland Islands (Pacific) ...................... 331,341,431,465,631,695-775,1107 
Australia: 

New South Wales: 
Broken Hill ......... · ....... : ............ 149, 161,269;593,639-865,897, 1139 
Bulli ............................ , ..................... 675, 685-901, 915,919 
Cambewarra .............................................. 445,515,547-847 
Canbeligo ................................................. 59,215-1131 
Canobolas Mountains .................................... 161,519,627-997 
Co bar ........................................................... 55,167,217 

~~~~0 ~-1~~~::::: : ::: :: : :: :::::::::::::::::::::::::::::::: . i ~9: 2~!~3~!~~~ 
.Tenolan ............................................. -797,801,817,825,851 
Kiama ................... 369,445,447,463,479,517,563,627,663-889,905,917 
Mittagong ........... : ................................ 161, 663-811, 911, 933 
Nandowar Motmtains ............ 103,'275, 293,463,605-811,837,907,917,997 
Now England ................... ~ ......... 91,149,213,215,251,547,627-851 
Nowra ........................................................ 479,515,519 
Pokolbin ..................................................... 59, 405-1043 
Sydney ................... , ........... 547,627,661,685-763,899,911,933,977 
Tingha ..................................................... 71,149,215,243 
Warrumbtmglo Mountains .......... : . ........... 275,283,445,463,519-997 
Wollongong ......... · ......................................... 445-899,915 
Miscellaneous .•................................................. :. 71, 

Queensland: 

77; 79, 91, 97, 103,147,149,215,267,275,315,329,333,349,357 
369,399,445,479,515,517,567,627,663,683,695,697,713,719-
797,801,853,885,897,901,907,915,919,925,967,977,1103,1131 

Esk ........................................................... 161,341,513 
Glass House Mountains ................................. 147,275,339,399 
Mount Flinders ... : . ............. ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . 293, 429-997 
Miscellaneous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . 53, 

71, 91, 147, 161, 339,349,429, 463, 479,513, 
515, 625, 627,637,661-847,997, 1007,1101 

South Australia ........ , ............... 73, 91,103,149, 151,465,521,547,685,739 
Tasmania ......... ~ ........ 51, 97,107,287,331,401,419,665,671,695,727-997,1103 
Victoria: 

Bendigo ........... · ........................................ -885,917,1137 
Campordown ......................................... 521, 629-801, 807, 833 
Dandenong ................................... : ........ 369-:-807,837, 1017 
Gippsland ............................... : . ............ 59, 71, 521, 705-9.01 
Macedon.: .................. .-....................................... 91, 

149. 161, 253,267,283,293,299,369,401, 
447,519,591,599, 605; 627,629-807,997 

Noyang .................................................. · ... 163-807,1017 
Omeo ........................... · ................ , ...... .- ... 71,113,149-807 
Miscellaneous .......................................... ·:. . . . . . . . . . 10.'3, 

1196 

149, 213, 243, 253, 275, 3:n, 401, 519, 521,·605; 629, 637-
. 753,757,817,901,933,979,981,983,997, JOlt, 1081,1113 

LOCALITIES. 

Australia-Continued. Page. 
·western Australia: 

Ashburton District ........................................... 629,663-817 
Kalgoorlie District................................................. 331, 

521) 593,663,665,705-757,819,821,837,847,933,989,1145 
I~eonora District ...... ' ....... ·........................ -771,885,959,1081 
Norseman .......................................... 73, 77,663,703-817,967 
Pilbara District ..................... .- 243,285,357,547,663-791,797,847,903 
Miscellaneous .................. 73, 99,267,401,629,637,669-771,817,837,885 

Miscellaneous .................... ·.·· ...................... · ............ 331,669 
. Austria-Hungary: 

Bohemia: 
Eiscngebirge ........ 107,237,393,551,707-763,767,953,1007,1057, 1'139, 114.1· 
Erzgebirge. See Germany-Erzgebirgc. 
Eule .............................. .' ........... 263,595,599-77L1057,11S9 
Karlsbad .............................. : .............. 137-753,773,845,953 
Mittelgcbirge ................. 319,675;693-853,895, 921,1091,1113,1133,1139 
Moldauthal. ..... .'......... ... . . . . . . . . . . .. . . .... . . -805,811,965,971,1013 
Polzcn Gcbiet ............... 281,441,559,571,681,699,701-893,895,913,1133 
Schluckenau ......... : .. .............. : . .............. 541,655-1057,1121 
Sudeten .......................................... 111,113,273,503-815,881 
Miscellaneous ..................... .-.. 51,53,55,69,305,311,393, 427,457,475, 

503, 543, 559, 565, .571, 599,655,669,675,681,689,691,693,695,701,713 
-753, 763, 767,773, 779,823,859,863,881,907,915,917,919,95.'J,985, 

. 993,1013, 1045,1049,1075,1077,1091,1113,1117,112~,1123,1188,11S5 
. Bosnia .... , ....... • .................................................... -1057 
Bukowina ................................ ~ .·.. . . . . . . . . . . . . . . . . . . . . . . . . . . -835 
Carinthia .................. -~· .......... , ... : ............. 203,269,393-753,965 
Croatia ..... , .... _. .......... ' ................ :.......................... -757 
Galicia< ................. 203,237,365,457,503-755,795.797,817,881,965,971,1077 
Herzegovina ................................................... 301-1007,1057 
Hungary: · 

Balaton Lake .............. : .............. 583,599,635,655,693-1091,1135 
Hunyad ............................................. 353 • 591-797,929, 1057 
Kra.<1so-Szoreny.: ........... 69,263,353,393,415,503,543-831,993,1027,1029 
Platten Sec. See Balaton Lake, above. 
Schemnitz ................................................. 203-971,1007 
Siebenburgen ... ·.: .......................... 311,335,415-845,905,985,1049 
·Tatra Motmtains ..................................... 137,237,263,619-855 
Tur-Toroczo Mountains ............................ .' ... 301,797-835,1015 
Vercspatak .................................................. , 109,289-801 
Miscellaneous. . . . . . . . . . . . . . . . . . . .. .. .. . . . .. . . . .. .. . . . . . • .. . .. .. . 79, 87, 95, 

. 113,137,203,415,441,589,635,655,675,681,693,695-763,771, 
791,801,823, 895, 905, 907, 9£!5, 971,989,993,1027,1057,1091 

Lower Austria .... ~ ............................ : ..................... 87-1007 
Moravia ................. 95,203,263,441,543-783,881,909,911,929,953,1007,1057 
Styria ....... 103,245,251,357,457-881,919,921,953,965,1007,1013,1077,1091, 1143 
Tyrol: 

Monzoni-Predazzo .................................... 113,205,273,289,291, 
297, an; 319,355,423,441,457,475,503,529,543,571,579,597,681,717, 
721,743-817,827,831,859,883, 911,965;985, 989,1007,1047, 105(, 1077 

M:isc.ellaneous ........................................ : ............. 69, 87, 
105, 203, 205, 237, 263, 347, 365, 393, 407, 415,459,475,503, 
655, 737-769, 805, 817, 835,855,883,953,979,1015,1077,1093 . 

Azores Islands .......................................... 281,299,657-773,997, 1099 

B. 
Bawean Island. (Malay Archipelago). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 581 
Belgium ..................................................... :.. .. -819, 9.99, 1005 
Bermuda (Atlantic)......................................................... 923 
Bismarck Archipelago (Pacific) ...................................... 357~523-104-S 
Bolivia ................... · .................................... ~........ -759, 10£3 
Bonin !~lands (Pacific) ............................................. 463-10:§9, 11!J7 
:Cornea .................................................... : .... 10J,24I,265,399,671 
Bornholm Js!and .... : ......................................... · 133,199,335,345,353 
Bosnia. See Austria-Hungary-Bosnia. 
Botmty Islands (Pacific).................................................... 151 
Bouvet-Island (Atlantic) ..................... :. . . . . . . . . . . . . .. .. . .. . . .. . . .. . . 523 
Brazil: 

Amazonas ................. ~ .................................. 127,189,343-889 
Rio_de Janeiro .......................... 309,425,.575,577, 589,673-871,921,11£3 
Sao Paulo ............................. 721-75~, 7'17, (81, 913,961,1069,1107,1115 
Miscellaneous .. : ................................................. 707, 713-873 

British East Africa: 
Uganda ................................ , ........ 587-1009, 1068, 1079, 1099, 1121 
Miscellaneous ........................ : .................... 337,429,561,587,919 
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'Bl'itlsh Columbia. See Canada-Britisll Columbia. Puge. 
Barama lliver ......................................... 99,245,5!H,647-833,8il 
J3arima lliver ......................................................... 189,667 
Cuyunl lliver ........................................ 351,357,387,611,647-843 
Demerara IUver .....................................•........ 93, 261,591-1069 
J~ssequlbo lliver ..... 93,245,249,261,363,409,601,647...:..789, 703,795,805,829,1069 
:Mazo.runl District ......................................................... 83, 

127,155,231,261,301,327,351,403,495,591,611,647-789,795,829,961,1069 
l'otaro IUver ................................................ 105,267,647-1069 
M lscellnncous ........................................... 387,649, 667-829, 1069 

"Bulgtlria........ ... .. .. .. .. .. .. .. .. .. . . .. . .. . .. .. . .. . .. .. . . .. . . .. . -761,987,1079 

c. 
Campbell Island (Pat'J.Jlc) ................... 2J3,a.'l7,465,52s-:-775,903,977,999,1108 
.Cnnndn: 

A I herta. . . . .. . . . . . .. . .. .. .. .. . . . .. .. .. . . .. . .. .. .. . .. .. . . . . . . . . . . . . . . . . . . -905 
:British Columbia: 

Hedley District ................................... ·' .......... 377,451,533 
Ice IHvcr ...................................................... 553,583,699 
Kootenai .................................................. 183,361,437,645 
Midway Mountains .......•••.••..................... 289,295,437,565-927 
Nelson Range .•........•................................. 183,361,597-853 
Okanagan Range ............................... 99, 183,257,305,489,535,565 
Purcell Mountains ......................................... 81,101,405,591 
Rossland District .................... 63,271,437,473,601~ 737-841,927,10/9 
Skagit llange ............................................. 183, 227, 377,.489 
1'ulamcen District ........................... ~27, 257,491,533, il9,739-927 
Vru10ouver Island ........................... 125,185,331,377,491-841, t'137 
111isccllru1Cous .......................... .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183, · 

351,437,473,489,583-789,821,829,959,961,1003,1011,1019,1083, 1137 
lJtlbmdor ............................................................. 303-1011 
Now Brunswick .................................................. 219,605-827 
Nova Scotia ........................................................... 151-791 
Ontario: 

· Cobalt ........................... 77,163,447,529,605,639-767,769,793, 1088 
Gowgru1dn. .......................................... 465,605-751,867,1063 
Haliburton-Bancroft ................................................... 79, 

151,217,269,293,307,321,323,425, 567, .579, .583, 745-905 
Nipissing ................................................. 529-787,793,977 
Porcupine ........................................... 269-791,813,959,1063 
Port Coldwell.: ........................ 293,421,433,447-777,988,1008,1107 
llainy Lake .•...•.• ; ................................................. 217, 

253,341,637,639,671,689-809,807,987,977, 1008, 1051,1068, 1065 
Sudbury...................... 61,219,329,331,349,529, 667-751, 76~, 987,983 
Swastika area..................................... -771,813,983,987, 1045 
Miscellaneous ............ · ......................................... : .... 53, 

57,479,557,639,671,689,733,743,745-761,777,905,987,1051,1107 
Quebec: 

:Monteregian Hills .................................................... 'J.77, 
293,321,421, 447,479,529,557,56i,575,5i9, 667-707,709,. 
71i, 719, 729-i91,809,855,903,905,907,909,913,923,1051 

l\Hscellm'lcous .......................................................... 73, 
151,167,253,421,433,735,745-753, 791,827,851,859,867,923,925,937,98.'1 

<:anal Zone. See Prumma. 
Canary Islands .................................................... 211,313,559,683 
·Capo Colony ............................................ 589;601, 701, i27-77I,1081 
Cape Verde Islands ............................ 509,545,65i, 723-833,1099,1115,1137 
Caroline Islands (Pacific) ...... :............................................. 693 
·Celebes: 

1\faros .............. 273,275,291,293, 307,317,445,567,573,603,63i, 67.7-1101,1109 
Miscclltulcous ...................................... 213,547-i65,847,1011, tt."J1 

.Ceylon ...................... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287 
Channel Islands. See Great Britain-Channel Islandi!. 
Chile: 

Patagonia ................ 56,231,279,351,403,495,649,73Q-833,857,861,909,1083 
Mi3ccllaneous ••• ~ •................... 189,329,351,389,425,437,495,679-795,815 

China: 
Yun-n;n ........................... : .. ... 429,463,545,563,601, 025-7~7,847,895 
Mlscollaneoua .................. 75, H5,405-797,8QI,_853,885, 92&,1001, 1011,1081 

Cho3cn. Sec KorQS. 
Clipperton Island (Pacific) ............................................ : .... -991 
Cockburn Island. Sec West Antarctica. 
Colombia ........................ 127,231,261,351,363,387,389,453,473,495-981,1021 
Conunru1dcr Islands (Bering Sea).; ............................ 77,397,415,463-895 
Congo, l?ronch .................................. :............................ 423 
Cook Islands (Pacific) ....................................... :................ 563 
Corsica. Sec France. 
Co::;ta Rica: ........................ .'...................................... -10£1 
Crozet Island::; (Indian Ocean).: ........................................... 549,709 

D. 
Dc.nmnrk.' See :Oornholm Island. 
Dredged block ............................. 267,401,549,551,773,775,863-1043,1105 

E. 
J~cundor ...................................... :. . . . . . . . .. .. .. .. .. .. . .. .. . .. .. 155, 

I89,2n,269, :389,·15'3, 495,539-755,759,765,807,8191 969,981, tOfU, 10£8,1069 

Page. 
Egypt .......................... 143,281,305,313,395,397,361,509,561-.957,1009,1143 
Ellesmere Land ............................ 79.,167,245,359,371,631-1008,1051,1063 
Eritrea ............................................................. 71, 77,143,159, 

241,42S,46I,509,591,623,635, 709-801,911,967,975,1001,1047,1049,1099, 1113 

F. 

Ferdinandea Island. Sec Graham Island. 
Fernando Poo Island... . . . . . . .. . .. . .. .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623 
Fiji Islands (Pacific):....................................................... 46.5 
Finland. See Russia-Finland. 
Flores Island (Malay Archipelago) ............................... 399,40,5,417-1048 
Foerstner Volcano (near Pantelleria) .................................... 619-1097 
France: 

Auvergne: 
Cantal. ............................ 295,353,455,497,679-991,1025,1085, 110.'1 
Mont Dore ..... 129, 191,233,271,289,295,297,455,613-971,991,1111; 1181,1183 
Puy de DOme ........ 279,295,453,497 .• 499-773,823,891,1025,1085,1115,1119 

Brittany ................................ : 65,83,99,111,129, 155,163,191,363,389, 
413,497,539,613,651-767,789,845,853,863,948,961,1005,1045,1049,1055,1071 

Corsica ............................................... 57, 67, 75,l01, 129,155,191, 
327,3:31,333,345,363,389,455,467,587,735-759,947, 968,971;985,1027,1055,1071 

Dauphiny ......... 65,129,345-751,789,853,948,961,985,987,1011,1018,1045,1071 
Estero!. ...... : ...... 53,55, 57, 65, 75,111,49g_:..759,83I,875, 891,961,987,1025,1027 
La Crouse ................. 55,65,83,191,233.363-755,815,845,961,987,1025,1045 
Lyonnais ....................................... 65, 75,191,345,473-751,851,875 
Mont. Blanc .............................................. 233-751,945,947,968 
PelvolLx. Sec Dauphiny. 
Pyrenees. ......................................................... 261,363,413, 

499,539,715,719,729-753,763,765,781,891,947,1005,1027,1071,1189,1141 
Vosges ......................... ~- ........... 343,345,473,475,499,727-773,1018 
Miscellaneous ................................................... 65, 75, 77,191, 

453,539,613,651,693-751,948,945,961' 985,991 J 1011,1025,1071, 1109,11£8 
Franz Josef Land ......................................................... , 651-895 

G. 

Galapagos Islands .......................... :.............................. -1021 
German East Africa: 

Kilimanjaro .......................................... 319,461,463,477,561-913 
Kivu Distric~ ....•... 273,477,545,577,583,585,597,603,625,677,689,691,701-781 
Miscellaneous ................................................. 463,511,561,703 

Germany: 
Alsace ..................... :--···--·--··· ................... 49Q-.771,1045,1135 
Baden: o 

Regau .........•.....•.•••........•••...•.•••..... 311,697,719,723,729-907 
Kaiserstuhl .................................................. ;....... 475, 

671,673,679,691-921,1027,1087,1111,1113,1115,1119,1128,1185 
?tfiscellaneous ........................................................... 67, 

69, 133, 157,167, 199,341,34.5,:391' 423,439, 723-789,853,917,927 
Bavaria: 

Bayriscber Wald.· ......................... 69,103,261,263,393-753,951,953 
Blatt KuseL. .................. : ..................... 69,137,503-879,1075 
Fichtelgcbirgo .............................. 69, 87,95,199-879,917, 951,107'6 
J'alatinate ....................................... 235, 693-795, 845, 879,1018 
Spessart .................................... 423,457-779,781,855,1049,1091 
Miscellaneous ................. 199, 675,679,681, 723, 727-823,893, 923,951,958 

Eifel. See Germru1y-Rhine Provirices. · 
Er~gebirge ........ ~ ........................................ 137-779,1045,1055 
Harz ............................................................ 51, 55, 59,135, 

201,203,341,347,365,391,405,501,529,541,575,589,599,617,653,655,687, 
. 695,707,727-805,811,815,819,831,835,855,879,881,893,929,958,985,101$ 

Hesse: 
Blatt Rossdorf. ....................................... 75, 77, 85, 99, 199, 235, 

305,345,411,467,501,541,633, 653,66V,687, 707-795,863, 9~, 951,963,985 
Darmstadt ........................................ 00, 199, &01, 633, 687-917 
Giessen ............................................................ 615,617', 

633,637,653,677,681-773,845,877,891,899,921,991,1075,108.9, 1128,1135 
Knull Gebiet............ .. . .. .. . .. .. . .. . . . . . . . . . .. . . . . .. .. . -773,779,893 
Vogelsberg ............ ~ ..... _._ ...................... 617,635-893,1089,1123 
llfi5colln.ncous ...................................... · .............. 51, 79, 85, 

95,111,199,235,331,339,391,415,457,501,541,577,617,637,653,667,687,699, 
719-755,.773, 779, 845, 877,893,917,985, 1018, 1055, 10715,1087, 1089, 1119, 1135 

Hoss&-Nassau ............................................. 87,281,335,599,617, 
673,697,717,723,725-773,819,871,877,893,909,929,965,1075,1089,1119,-1185 

Laacher Soe. See'Rhine Provinces. · 
Lausitz ............................................................... 201,251, 

Odenwald: 
339,603,633,635, 681,6~7-791, 855,859,863,881,953,989: 

Katzen}?uckel ....... 439,555,579,595, 615, 691, 703-777,811,907,951,985, 1111 
Moliboci.1s ............................................ 95,133,235, 3g1-1049 
Schriesheim ................................................. 637,711-1047 
Miscellaneous ....................................................... 86,111, 

297,413,501,541,589,615,633,653,681,709-771,823,863,915,917,1055,1117 
Palatinate .................. · ................................... 133, 235,467,501 
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Magdeburg ....................... · .. · ............ · ... 59, 135, 237-79.5,801, 835-
Pomerania ........ · ... : ............................................ 133,135 
Miscellaneous ......................... 109,111,617,619,673-815,877,879,893 

Rhine Provinces: 
Aachen.: ................................ : ... 235,335, 457, 597; 615-753,1045 
Eifel and La:tchcr Cee ........ , 271,289,297, 31~763, 781,991,1027,1111, 1J1.5 
Nahethal. .................... 199,353, 391·, 439,499-795,819,835,875,877,891 
Rheinpfalz ............... , .. : ............................ 133; 467,501-897 
Siebengebirge ................... : . ..................... :. . . . . . . . . . . . 279, 

281,289,391,423,439,455,687-765,82.3, &45, 1027, 108i, 1117 
Miscellaneous ............................... 279,365,737-833, 8'17, 1075,1087 · 

Rhongebirge ...................... : .......................... 319,457,475,569, 
589,615,653,681,713,719,723-893,911,917,921,991,1081,1113,1119,1121' 1135 

Riesengebirge ......................... --.-- ............ : . ...... 53, 85, 87, 95,101, 
105,107,135,237,251,335,365,391,393,407,415,457,503-791,893,953,1007,1047 

Saxony: 
Leipzig (near) ................... · ......... 135,201,237,335,347,423,457-971 
Lobauerberg ...... , ...................................... 619, 719,727-779 
Miscellaneous ..••.............................. 59,135,201,237,263,271,353, 

.405, 439,503,635,713-761,811,835,853,881,929,953,985,1013,1055,1121 
Schwarzwald ... 51, 67, 79, 133, 167, 199,235,353,365,431, 439, 721, 725-789,951, 1007 
Silesia .................................... ~ ........... ·.... . . . . . . . . . . . . 135, 203, 

237,303,305, 335,M1, 347, 353,·365, 111,457,503, s11, 551,705-805,855,929,1 n5 
Tatmus. See Germany-Hesse-Nassau. 
Thiiringer Wald ............ · .............. 109,133,235,281,391-835,853,855,877 
Thuringia ... .-. 133,391,423,439-789,791,815,835,855,951,979,989,1001,1075,1137 
Vogesen. See France-Vosges. 
W esterwald ...... , .................................... 281,335,391,427,457, ii75 
Westphalia ...................... 77, 653, 723-795,815,819,963,98.9,999, 1001, 1073 
Wurttemberg .......................... · ....... : . .. 133,199-761,1045,1087,1137 

Goughs Island ............... :............................................... 275 
Graham Island (near Sicily) ............................................. 507-1097 
Great Britain: · 

Channel Islands.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129-789, S75 
Cornwall ............................................ : ........ ~. . . . . . . . . 65, 75, 

107,129, 155,309,323,439,453, 5~9, 613, 651,· 
725-789, 819, 853, 873, 927,943, 1055, 1085 

England ............... ,................................................. 51, 
. 53, G5, 127, 129,155,191,413,473,497,613,727-761,789,801, 
845, 873, 875, 889, 915,943, 1005, 1025,1045,1053,1071,1085 

Ireland.................................................................. 53, 
• 163, 405-751, 823,863, 891,943, 97t,99t, too5, to85, 1141 

Man ........................................................... 75-863,891,943 
Orkney Islands ....... : ..... · ...... ~......................... -821, 857,913,923 
Scotland: 

Aberdeenshire .......................... 189, 191, 249, 421, 437-861, 1053, 1071 
Argyll.. .................. 57,163,189,439,497,603-789,831,857,873,915,1053 
Arran .................... · .............. --.. ············--····· -757,969,1023 
Assynt. See Sutherland. · · 
Ayrshire ................................. 673, 679, 713,715, 719-905,909,919 
Edinburgh. See Lothians. 
Glasgow ...................... : ........... 427, 497, 679-819, 845, 889,909 919 
Linlithgow ..... : ............................. 163, 353, 495, 649-873,909:927 
Lomond (an~ Garabal) ...................... 363,599,611,719-763,943,1141 
Lothians ............................. 569, 613,649, 651, 679-8450 889, 909,911. 
Mull ..................... 93,127, ?53, 363,389,425,539,649-821,845,1023,1083 
Pentli\lld Hills ........... : .................................... 83-821,845 
Renfrew. See Glasgow. · 
Rossshire .............................................. 127,581-831,889,927 
Rtml .......... : ............................... 233,495,649,667,715,739,741 
Skye ...................... 189, 453, 495,539,551,649, 717-889, 1053, 1083, 1141 
Sutherland ..................................... ; .......... : . . .. . . .. . 127, 

155,295,317,353,439,563,573,603,611,697,711,717,725-761,777,831 
Miscellaneous ............................ :.......................... 63, 65, 

75, 101, 127, 189, 351, 389,453,539,575,611,649,673-751, 761,763, 7\)9, 
. 845, 851, 873, 889, 915,949,981' 969, 1005, 1011' 1029, 1025, 1053, 1071' 1141 

Wales: 
Caernarvon ................ · ......... : . ....... 155~757, 799,801,943,971,1025 
Pembroke ........................ 77,155,271,427,497, 6Ia-823, 889,971,1085 
Miscellaneous ................ 233,651-757,799,861,873,889,927,971,991,1025 

Greece: 
Aegean Islands: 

Aegina and Methana ................... 265,355,395,415,601-983, JOSS, 1035 
Cos ........... , ................ ·.: .................... ~ ..... ·........... 265 
Hydra ................................................... ' . . . . . . -819, 821 
Kalymnos ........... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 395-807 
Lemnos._. ....... ,................................. -759,761,765,983,1033 
Mytilene ............... :. . . . . . . . . . . . . . . . . . . . . . . . . . -895,975,995, 1033, 1097 
Santorini. ................................... : .. 239, 241, 355,395-1035, 1037 
Syra .............................. _................................. -1063 

Attic" .... , ....................................... -.- ........ ,. .. 99, 103,251-865 
Miscellaneous .................. · ........................ 77, 263,507-807,.821, 1147 

t The collection or analyses or rocks from Pruss'ia is not complete; cf. p. 36, note 3. 

Greenland: l'agc. 
East Coast ................................. : .... : ............ 79,217-913, 1119 
Julianehaab ..................................................... ·....... 113,307 

333, 339, 425, 555,557,563,567,577,579, 
583, 669, 671, 703, 741-903, 911, 1109 

West Coast .... ~ .. -............................... 113,167,371, 6.39, 671-837.1199 
Griqualand. See Transvaal. · · 
Guatemala ......................... -: .................................... ·25g......J021 
Guiana, British. See British Guiana. · 
Guinea, French .......................... 143, 2-H, 355, ~5,657, 659, 741-77i, 865,883 

Los Islands ... 281,291,313,317,319,321,423,429,509,559,561,675,683,699-827,987 

Hawaiian Islands: 
H. 

Hawaii: 
Kilauea .. -~ ........................ 523;601,629, 665,711-775,903,1103,1105 
Miscellaneous .................................... 429, 465,523, 707, 711-1105 

Kauai. ............................................................ 601, 665, 725 
MauL ............................................................. 283,465, 725 
Oahu ........ ~ ................... .- ....................... 523,637,725-903,1109 

Heard Island (Indian Ocean) ............................ · .............. 429, 631,685 

L 

Iceland ....... -............. .' ....................... 63, 93,233,649-755,757,969,1089 
India ............. _ .......................................................... 89,317, 

397,399,407,625,707,717-765,773,957,1009,1063,1101' 1107,1119, 1139 
Indo-China. See China-Yun-nan. · 
Italy: 

Aeolian Islands: • , 
Alicudi. ..................... ---................................... -1081 
Basiluzzo ............... ·............................................ -757 

~!~~~t·. ~: :::::::::::::::::::::::::::::::::::::::::::. ~~1i~~!;;~~;~:~;; 
Panaria... .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . -765 
Stromboli. .................................................. 575,619-1095 

~~~~~:~.-.-: :·:::::::: _:::: :::::::::::::::::::::::::::::::::::. ~~:~~~:~0\~~~ 
141,203,355,333,39:3,477,565-973,981,995,1029,1031' 1095,1131 

~~~:n~~~:f~i~t:::::::::::::::::: :·:::::::::::: :·:::::::: -~~~~-~~~~~~:~~~~· 1;:, 
291,367,467,477,563,691,693-993,1029,1115,1123, 1!25, 1127 

Bracciano District ................. · ..... -.- ............. :.: 207,305,563,581-1127 
Capraia Island ............... _, ............................... 393,505-1029,1098 
Elb~ ~sland ............ 87, 95,107,139, 1.57, 207,239,305,635-755,791,929,955,967 
Em1c1. .................. , ............................. 583,697-1098,1129,1131 
Euganean Hills ...................................... 71,239,589-895, 1029, 1098 
Gorgona Island ............. ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -863, 883, 1077 
Ischia Island. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273,445-995 
Lombardy.......................................... -755,855,1007,1015,1047 
Monte Amiata ........................ ~ ..... : . ............ 207, 251,347-993, 102!1 
Monte Vulture ......... · .................................... 571,583-1118,1133 
Phlegrean Fields .................... 273,285,287,291,367,443,445-823,995,1117 
Piedmont. ............... 543,G55, 739-759,929,965,967,979,1015,1047,105.9,1071 
Ponza Islands ................ , ......... : . . . . . . . . . . . . . . . . . . . . . . . . . . . -971, 978 
Rocca 1\!onfina Volcano ................................. 467,477,563-781,1131 
Sardinia: 

Monte Arci.. .......................................... 141,273,355,395,507 
Monte Ferru ...... .- ............................... 273,291,305,619,635,677 
SS. Antico and Pietro ............. 71,141,209,327,395,543-757,801,973,995 
Small Cones ............ · ........................ 4.59,597, 619,675-1095,1091 
Miscellaneous.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95, 141, 207, 

209,239,251,263,367,395,415,423,445,507,543,619,675-995,1031' 1095,1097 
Sicily: 

Etna ......... · ........... .' .................... · ... 507,571,575,619,6~1-1095 
Val di Noto ........................ --.· .............. 677,691,697-895,1095 
Miscellaneous ..................................................... 1077,1139 

·somma. See Vesuvius. -
Tuscany ............... 139,207,251,341,431,475,477-757,763,993,1029,1059,1077 
Val_tellina (Lombardy) .........•............ 237,355,467,505,543,635-979,1059 
Vesuvius (Somma) ............................................... 291,305,311, 
. 313,469,477,559,565,573,581,671,677,691,697-921,981,1003,1131 
Viterbo District: 

Cimino Volcano ................. 251, 291,347,367,431,443,477,507-B93,1029 
Vico Volcano ............... 273,285,367,431,433,443,467,563,565-1115,1127 

Miscellaneous .................................................. ·. 71, 75,139,157, 
167,329,367,717-769,883,919,955,979,981' 1015,1059,1077,1137 

lvoryCoast ....................................... : .......... · ....... 211,395,509,635 

J. 

Jan Mayen ............ : . .... ·........ ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . -toss· 
Japan: · . 

Bonin Islands. See Bonin Islands. 
Chishima (Kurile Islands) . .' ....................... _. ......... 265,405-983, 1039' 
Hokkaido ....................................... 213,265, 397,405,4.17, 513-1039· 
Hondo: · 

Izu ......................................... 97,105,109,265,397,417,591,661 
Miscellaneous ..... ~ 53, 89,97, 103,105,241,397,417,477,513,625, 699-10~9, 1081 
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1npnn-Contlnued. Page. 
KiuShiu: 

Go to Islnuds .. : ................................................... 241,513 
111iscelluncous ........................................ 299,397,513,67.5-1039 

Kurilo Islands. See Chishlmn. 
Okl Isltmds ................................... 147,213,291,329,417-463,.545,625 
Shikoku................................................................. 97 
Yozo. See Hokkuido. 

JI\Va: 
I.oh-oolo ............................... , ....................... 243,513,661-865 
?l{oorinh ................................................... 479,567,573,605,691 
Pro1111gcr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89, 513-84 7 
?l{lscolln.ncous ................................ ~ ............... 331,479,547-10-?1 

Juan ]i'orno.ndcz Ish~1ds (Pacific) ....................................... 295,649,715 

K. 
.Knmchntkn. See Siborln. 
Knmorun: 

Adl\lllllWil ........ : •....•............•....•.•.....•.•.• · ..........• 509,659-895 
l~tiudo Volcnno .................................. 143,157,585,675,693,699-919 

Kcrguolon Jslnnd (Indillll Occnn) ............ :.: ...... 317, 523,549,563,_631,903,1113 
Konyn. See British East Africn. 
Kllnucn. See Hawaii. 
Kllimm1jaro. See Gormm1 EllSt Afrlra. 
Koln. See Hussil.l-Finlnnd. 
Kordofan ......................................... 313, 3!17,509,.545,'561,623-967,997 
]{oro a ................................. ~ ................ ~ . . . . . . . . . . . . . . . . . . 71-959 
Kmlmtoa (Mnlay Archipelago) ................... .' .......... 243,265,.355-765,1041 
Kurllo IslmHls. See Japw-Chishima. 

L. 
IA\bmdor. See Canada. 
J,adroncs Islands. See Mariana Islands. 
J,aphmd. See Sweden. . 
Unosa Jsland (Moditcrrm1onu) ........................................ 621, 6[15-8.95 
l.os lslt\nds. See Gulncn, French. · 

M. 
Madagascar: 

Ambnvatovy ........... , .................. , .................. 461,687-827,919 
Anlmratra ......................... 159, 211,283,299,429,461,5l1,623. 659,695,723 
Antslrnbc .................................................... 211,291,623-1101 
Boznvonn ................................... 273,299,315,319,577,583,683-1107 
Itnsy ......................... · ....................... 283,461,571,683,689-1135 
Nosy Kombn ........ 159,313,319,461,477,511,545,571,575,577,659,583-767,1107 
Sakalavo .......................................... 59,71,89,95,145,159,211,329, 

333,337,339,347,355,397,545,553,587,589,659 
·Miscclitmcous ........... : . ........ 145,159, 211,265,27'J,281,283,291,313,315,319, · 

461, 477; 511; 567,581,623,659,683,705,709,711, 72&.-895. 
Mndcirn ...... 299,459, 4~1,507,509,559, 571,621,623,657,675, 6~1,683, 739-823,911,931 
Manchuria ..................................... · .............. 145,477,511,675-781 
Marimia lslnnds (l't\Ciflc) ...................... · ........... ' ................. ?55, 419 
Mexico: · 

Durm1go ................................................... :: ....... 127, 165, 231 
Iztnccilnmti. See ropocntcpctl. ~ 
Jorullo ............................................................ 189,361,537 
Lower California...................................................... :-1i23 
l\foxlco City (ncar) ..... : ............ : .............. : 259,383,403,577-773,10111 
Oaxnca ...... : ...................... : ........................ 259-871,969,.1021 
]>opocatcpotl ... : . ................... : . ............... .' ..... : 383,385,493-1021 
l'uobln ...................................................... 493, 599, 673-108.'1 
Tamaullpas ................................. 295,309,317,321,537-763,771,1003 
Zacntocas.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187, 3f>3, 451 
Mlscollancou~ ............................................ 127,155, 611-977, 1021 

Mont :Blanc. See France-Mont :Blanc. 
Montenegro ................................................... 95,403-759,833,845 
Morocco..................................................................... 281 

N. 
Nntal. ....................................................................... 107g 

Zuluiand .......................................................... 145,211,625-
Now Amsterdam Island. See Antarctica. 
Now Brltnin. See Bismarck Archipelago. 

• Now Caledonia (]>acific) .................... ·. :!03,305,549,593,669, 709, 725, 735-i065 
Now Guinea (Papua) ........................................ .' .... 269,399,669-1063 
Now Hebrides (Pacific) .................................... 243,369,665-1043,1103 
Now 7-enland: 

Bm1ks l'eninsula ........................................ 243-763,997,999,1043 
Dunedin. See Otago. · 
Haurakl. ................................ 73,91, 97,107,217,357,369,401,407,419, 

52l, 549,571-763,801,807,809,847,849,851,997,1043 
Mlkonul .......................................... 217,639,665, 739-859,885,903 
Nelson ......................................... 52J,669,737-865,933,1063,1145 
Orlkt\ka ............................................................ 77,401,549 
Otago: 

Dtu1odin .................................. 215,283,299,349,423,429,447, o55, 
56.1, 567,579-775,777,859,1103,1.113,1117 

?.flsccllmlCous ................... 341.' 465,521,553,693,697,699-763,.1063, 1193 

New Zealand-Continued. Pug~. 
Rcefton ....... 91,113,151,217,267,331,407,419,.549,593, 705,707-819,853,885,903 
Taranaki.. ...................... · ................... 267,521,547,549-1043, 1103 
Tepukc .............. · .......................... : ................. 91,217,.245,401 
Westport.. ........................................... 113,151,217,369, 401-859• 
Whnugaroa .................................. 369,523,529,549,639-757,903,1103 
Miscellnncous ........ 73, 01,151,161,329,401,467-763,775, 981,997,999,1043,1·145 

Nicaragua. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 
~igcria...................................................................... 143 
Norway: 

Borgen District ................................... 105,23.3,297,301,303,335,541, 
687, 727, 745-759, 763, 863, 947,tOOS,1055, 1071, 1107,1147 
289, 297, 319, 321, 327, 339, 363, 427, 439, 473, ~99, 557, 559, 

Christiania District ................................. :. 671 129,155,191,271,.279, 
569, 589, 615, 651, 679, 691, 717-753, 761, 777, 795, 811, 
823, 853, 857, 859, 963, 985, 1003, 1005, 1045, 1049, 1071 

Lofotcri Islands .................................................... 129, 233,427 · 
Miscellaneous.' ...................... 191, 233,467, 705, 745-947,949,987, 1057, 1145 

Nova Zembla ................................... : ........................... -883 

0. 
Omnge River Colony .......................... ·................... -931,10891 1081 

P. ·. 
Pacific Ocean (dredged blocks) ........................ ,.......... -775,1043,1103 
Panama (and Canal Zone) ....... 231,259,267,351,357,385,495,525,537,611,·-843,889 
Pnutelleria (Mediterranean) ..................... 157,281,327,335,337,619-973,1031 
Pantelleria, submarine eruption nea.r ............ _ .................... 507,619-1097 
Papua (New Guinea) ............................................ 269,399,669-1063 
Paraguay ....... : ................... : . ....... ~ . . . . . . . . 93, 693-875, 905, 907, 961, 106(} 
Pelapis Islands (near Borneo) ................... :........................... 109 
P'ersia ................... : . ............................ 671-757,975,1039,1081,1101 
Peru ................. : ......................................... .' ......... 261-843 · 
Philippine Islands: · 

Luzon................................................................... 55, 
. 97, 245, 399, 405, 477, 479, 545, 547-797, 

823, 825, 847, 897, 925, 959, 1011~ 1101 
Other islm1ds .... .' ......................................... -801,9331 1039,1041 

Porcupine Ban'k (Atlantic) .... .' ............................................. -863 
J"ortugal.. ................ : .. ·. 279,305,311,317,499,557,579--909,1107,1111,1115,1119 

ll. 
H.arotonga. See Cook Islands. 
Heunion Island (lndim1 Ocean) ......................... : .... ,............... 283, 

299,339, 447,461,511,545,623,625,6.59,661, 715,725-931. 
Rockallislnud (Atlantic).................................................... 587 
Ross Island. See Antarctica-Victoria Land. 
Rumania .................................................................. 143,347 
Hussia: 

Armenia. See Armenia. 
Caucasus ..... ~ ....................... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89, 

99, 143, 209, 239, 263, 367, 395,. 507-'-767,· 
801, 823, 837, 911, 955, 957, 981' 1009,1015 

Crimea .................... .' ...... 239--895,955,975,979,981,1001 1 1015,1031,1079 
Esthonia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85-955 
Finlm1d: 

Aland Islands ............ .' ........................... , .. 193,353,651-1073 
Kola................................................................ 111, 

197, 279, 311,319,427,455,559, 579,58;3,585, 
595, 703, 727-777, 1013, 1115, 1133, 1135 

'Miscellaneous .......................... : .... .':....................... 85, 
109, 133, 167, 193, 195, 199, 235, 279, 297, 311, 363, 499, 587, 603, 651, 
653-753, 769,815, 833, 863, 875, 907, 949, 951, 897, 1005, 1013, 1073 

Kanin Peninsula ................................................... , ... 651,655 
Kola. See Finland. · 
Olonez ............... , .. .. .. . .. .. .. .. .. .. . .... .. .. . 79, 355, 621-883, 1015, 1079 
Perm ............................................................. 241, 459--995 

. ·Trnnscaucasia. See Armenia. 
Ural :Mountainr.: 

Atatsch .......................... : ............... , ............. 433,445,477 
Iss District .................................... 689,735--831,1061,1139,1143 
Jushno-Saossersk .................................... 551-763,1009,1061,1147 
Ko.menouchky ............. : ...... · ............ ~ ............. 303,655-1139 
Kitlim District ........................... ~ ........... : ....... 285,303-833 
KoswiJ!.sky Kamen .............. : . ............ : . . . . . . . . . . . . . . . . . . . . . 857,· 

. . 601,737,141-767, 833, 865, 929, 1001, 1007, 1009, 1061, 1077, 1143 
Mugodjaren ................................................. 359--1009,1059 
:M:ursinsky ................................... ·. 79,231,263,415,419-767,1061 
Samoyed Urals ........................................... 543,551,635-929 
'l'o.gil ....................... "," ......... 655,709,713, 737.:__ga1,865,1061,1143 
'l~ilai ................................ 709--831,865,1049,1059,1061,1139,1143 
Wichero. ........................................... 655, "731-1061,1079,1147 
:r.nscellaneo':Js........................................................ 141, 

143,157,305, 323,.325, 337,595, 621; 669,681,741-
783, 86~, 865 905, 931, 1009,1061,1063,1109,1143 

Volhynia ........... ~ .......... : ........ , .... 303,507,.543,545,603,621-1063,1097 
?.Hscellmwous............................................... ... .... .. . . . . 143, 

2;31, 285,395, 635, 651,655-~69, 845,859,915,955, t107,1139 
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S. Pag~ 
St. Helena (Atlantic) ................................. : ................... 683-913 
St. Paul (Indian Ocean) ............................................... 401,419,549 
Saleijer Island (Malay Archipelago).......................................... 847 
SalllJla (Pacific) ................ · ................. 299,529,631,675,685-779,999,1117 
Santorini. See· Greece-Aegean Islands. 
Sao 'l'home Island.................................................... 2_91,569, 683 
Sardinia. See Italy. 
Secucuni Land (Transvaal) ..... .'......................................... 51,327 
Senegal, :French .................................... 623,635,689,695-997,1037, 1099 
Serbia.................................................................. -965,995 
Siberia: 

Amnr District............ 75, 89, 97,213,241,415,593-837,855,979,1017,103.9,1101 
Jenissci District......................................................... 59, 

145, 159, 176, 211, 213,273,315,349,367;511, 
587, 719, 729-7il, 797, 805, 821, 847, 865, 
883, 885, 911, 931, 933, 957, 967, 987, 1081 

Kamchatka ................................... 97,241,265,417,511,545-895.1039 
Okhotsk District ....... · .......................................... :...... 159, 

161,163,241-759,885,957,975,989,1009,1017,1081,1101 
Miscellaneous............................................................ 79, 

Sicily. See Italy. 

97, 145, 213, 307, 327, 661-771, 817, 883, 885, 
979, 1009, 1049, 1063; 1081, 1101, 1107, 1109; 1139 

Snares Island (Pacific) .............. : ......... · ........... :............. -753,959 
Society Islands (Pacific): ' · 

Tahiti. ........................... 283,317,567,571,573,577,631,665,685,721-783 
Miscellaneous .................... : . .................... , .............. 275, 423 

Socotra Island (Indian Ocean) ......................... : .... : ........... 71,159,397 
Somaliland, French ..................... 143, 145, 211, 281,329,337,545-975,985, 1099 

·south Shetland Islands. See Antarctica. · 
Spain: 

Alboran Island................................................... -1027,1085 
Almeria and Murcia ............ 83, 11, 2'33,331, 413,473,593,595,597,711-859,981 
Catalonia ..... : .................................. 233, 613,673,679--891,985, 1085 
Columbretes Ishmds .................... .' ................ 297,317,569-991 ,toss 
Miscellaneous .... ~ ..................................... 65,83, 271-813,947,963 

Spitzbergen .. : .......................... 345,539, 5.91, ~13, 673-765,843, 875, 911, 1071 
Submarine eruptions in Mediterranean .............................. 507,619--1097 
Sudan, British. See Kordofan. 
Sudan, French .......... : .. ·.····· ............................ · ............. -1133 
Sulphur Island. See Bonin Islands.. ' 
Sumatra: 

Lau Alas ..................................................... 147, 213,355-959 
Merapi Volcano ...............•....... ' .. , ...... 299,355, 429,463,513-765, 1041 
Sago Volcano .. : .................... : ......... · ............ 265,463,513-775,847 
Singalang Volcano .......................................... 407,417-847,1041 
Tobaland. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243, 417, 563-84 7 
West Coast (Verbeek) ............ ' ................................. 75,213,349; 

355,369,399,417,429,463,513-765,775,847,975,979,1011' 1041,1101 
Mis:::ellaneous ............................ 147,213,283,369,399,513,547-807, 1041 

Su~bawa Island (Malay Archipelar;o) .. , ... 267,399,513,547,599-847,983,1041,1043 
Swaziland. See Transvaal. 
Sweden: 

Almunge ................................... : .......... 279,311,319, 421, 569; 583 
Alno ............. : ............ .-...................... 689,747-907,915,917,923 
Blckinge ............................................. 193,251,345,353,389--769 
Bohnslan ................ : ...................................... 79, 85;J65, 195 
Brefven ......................................................... ·131, 345-1073 
Dalame ....... : .................................... 193, 455, 499-875,1073, 1111 
Dalslapd .......................................................... 157,345, 615 
Gellivare .......................................... 131,271,285,421,427,467,595 
Gotcborg ........................................................ 57, 59,197,363 
Helslngland ........................................... · ............ 165,193, 251 
Jemtland ............. ." ........................... 131,157,193,421,499, 651'-875 
Kirun~ ...... 129, 131,1.'15, 157,279, 42'1, 431,455,-167,541,601,743-795,811,875,1147 
Knllen ........................................ 131-769,949,979,1005,1055,1073 
Lapland ............ : ............................... 55, 67,129, 163, 191,339,389 
Nora .................................................... , ............ 67,83,85 
Nordingra ........ 131,341,345,353, 4&5, 541,597,599,615,651, 71-5,731-795,845,875 
Rodo ............................................... 67, 77, 131, 165-811,833, 923 

-~~~~i~-.-.-.-.-::::: ~:::::::::::::::: :·:::::::::::::: ::::::::::::::. ~0~7~~;1~~~;:-~!~ 
!ilmo.land .......... :. 67, 83, 85, 131, 165,193, 195, 197, 23S; 321,363, 403, 413-795, 971 

-~~~t~ci:: ~ ::: ~::: ~: :::::::: : ::::: ·::: :: ::::: :: : ::::::: :~,::::::: . 1~: ~!!=~~ 
'Miscellaneous ................. 79, 83, 85, 99, 111; 157, 165, 193, 195, 235, 245, 249, 289, 

301,331,455,615,633,743-753,769,875,949,979,1003,1005,1073, 1N7. 
Switzerland: 

A::trmassif .............................................................. 69,87, 
113,137,139,157, 20~, 335,367,393,431,459,505,597,619-791,953 

Bernese Oberland .............................................. 69, 107, 139, 475 
Bernina District .. 69, 87; 137,205,251,347,423,443,475,505,587,619,655,729--1045 
Engadine ............. , 75,137,157,207,237,367,475,505,635,687,721-831,863,883 
Graubundan ............................................. : ............ 99,137, 

157,205,237,335,347,355,393,441,443, 4.59, 475,505,543,597,635,713 
Ponteglio. District. See Graubunden. 

Switzerland-Continued. Page. 
St. Gotthard .................... 139,205,207,237,367,443,475,505,677-955,1047 
Verrucano .................................................. 505,575-1015,1047 
Windgalle Mountains ........................................ 139-797,'817,989 
Miscellaneous ............. J03,139,207,431,715,737,739-955,989,1057,1059,109S 

Tahiti. See Society Islands. 
Tasmania. See Australia. 

T. 

Tian Shan. See Turkestan. . 
Tibet ................................... · ............................. 349,397-967 
Timor Island (Malay Archipelago) ........... 99,339,417,423, 739-8i1, 897,905,1068 
Transvaal: 

Griqualand ................... '·. 669,705,717,719--931,1079,1081,1101,1148,1145 
Secucuniland ........................................................... 51,327 
Swaziland .............. ~ .................... , ....... : ................. 211,625 
Miscellaneous .................... 89,95, 97,315,333,397,415,463,561,563,579,595, 

637,671,735--859,905,931,987,1079,1119,1145 
Tripoli ...................................... · .............. · .......... 427,635-1099 
Tristan d' Acunha (Atlantic) ............. ~............................ -1087,1099 
Turkestan ....................................... ·;. 145,241,307,315,323-967,1107 

Uganda. See British East Africa. 
United States: 

Alaska: 

u. 

Aleutian Islands ........ : .......................... 93,377,~03,409,489--991 
Copper River Basin ....... _ .............................. 153, 227,377-829 
Prince of Wales Island ............ : .......... : ........... 269,489--811,825 
Miscellaneous ................. ~ ..... : ....... 63, 99,125,183,227,269,377,409, 

Arizona: 
489,533,645-793,811,829, 1008 

Bradshaw Mountains ................................. 451-825,.829,857,887 
Globe District ........................................ 183,227-,377,645-805 
Ray District .............................................. 183, 225, 257,375 
San Francisco Mount~ins ......... 125,153,225,227,351,377,489,645-841,887 
Miscellaneous ................... 51,55, 111,125,227,249,437,609--821,825,851 

Arkansas: . · 
Fourche Mountain ..... : ......................... 271,287-761,777,913,988 
Magnet Qove ..... 305,317,:321.55.'3,557,565,585,645,699, 721-777,781,905,919 
Miscellaneous.......................................... -777,915,927,1117 

California: 
Amador County ................................... 57,267,383,493-793,871 
Berkeley District.. .................. 163,32.7,493,525,535-763, 767,941,969,· 

1003,1019,1069,1088,1115,1141 
Butte County ............................................ 105,403-833,977 
Calaveras Coimty ............... : ......................... 105,403-833,977 

' Eldora~o Comity ............. ' ................................. 63,249-833 
Lassen Peak ............ , ....... , .......... 93,229,231,259,381,409,491,535, 

609,647-759,.765,799,841,981' 1088 
Mariposa Cotmty .............................. 185,229,245,381,647,705,713 
Mount Diablo ................... ,......................... -861,871,1058 
Nevada County .............................. 259,361,383,409,633-805,871 
Placer County .................................... 229,383,403,491,589-805 
Plmnas County .................... 6.'3, 73, 00,185,259,381,493,535-793,1141 
San Diego County ................................ 73,125,301,313,593-1058 
Shasta, Mount ........................ ~ ............... 257,379,381,535-765 
Shasta County ..... : ..... ~ .............. 51, 77, 99,105,185,231,257,259,381, 

491,525,535,647-763,793,825,829,841,887 
Sierra County ..................................... 185,231,259,361,381,611 
Tehama County... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81, 83, 185, 381, 409--807 
Tuolumne County ............. 185,187, 285,361,38.3,421,437,473, 535,551,611 
Yosemite ...................................... · ........... 185,187,229-927 
Miscellaneou,s .... ·. 111, 125,185, 187,249, 259, 267,383,431,491, 4~3,525, 703,711, 

713, 735-~99, S07. 841,887,971,941,977,981,1003, 1083,11 1'1,1139. 
Colorado: 

Apishapa quadrangle .................................... 603,677--851,853 
Boulder County ......... 471,637,721,729,733, 74~-769,821,839,941,95g, 1083 
Breckenridge District ............................ 181,247,451-825, 827,829 
Creede ........... · ....................................... 57,107,109,181-799 
Cripple Cree:;: ............. 165,279,309,449,451,569,673-787,853,905,913,917 
Denver ................ ·.· ...... ." ............................ 257,301,409,473 
':Elk Mountaim ................................. 93,181, 225,247, 255,343,375 
Idaho Spring~·- ........................................... 123,295-821, 839 
La Flata Mountains ....... : .............................. 435,449,485-857 
Leadville ................................. 111,179,255-793,813,827,833,839 
Monarch District .......................................... 123,181,247,471 
Ouray County .......... :., ............................ 181,225,361,375,533 
Pikes Peak .......................... 57, 63,111,123,153,179,289,333,435,487 
Rosita Hills ............................... 57, 63,101,109,123,181,223,271, 

575,715-799,811,839,289,295,449 
San Cristobal quadrangle ...... 57,101, 123, 181, 247,343,375,471,473,487, 533' 
Silver Cliff. ·see Rosita Hills. · 
Silverton quadrangle ............... 181,247,361,375,465-825,839,1017,1019 
Telluride .......... : ........... : ... ·,· ................... 181, 225,3!5, 487, 725 
Uncompahgro quadrangle........................................... 277, 

295,421, 451, 533,595, 699, 721, 723, 725, 733,741, 745-913,923 
Mi:scellaneous .................................................. 63,123,181, 

223,255,309,351,375,471, ~85,557, 597] 599,731-779,813,969, 11~ 
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Unitcc1 Statcs-Contim~cd. Pngc. 
Couuoctlcut: . 

• Utchfiold ..................... J ....................... 529,531,641,687,709 
No;v Inwon .................................. 117,169,631,641-771,819,867 
.Prost011 ................................ ; ........... 117,169,641-787,1137 
Mlscollanoous : ............. 109, 117, 169, 591, 605-867, 869,887,937,989, 1065 

Dolawaro ........ · .................................................. _... -939 
District of Columbia ......................................... 407,591-751,787 
Ooorgia ........................... : ......... ·.· ... 107,117,119,153, 173,175,219 

221,245,281,293,341,349,359-751,787, 793,.803, 939,941,977,1067,1141 
Idaho: 

llailoy .•...•............................................. 179,373-803,827 
?lflscollanoous ............ 179,221,223,253,287,435,607,711-799,803,887,991 

l{ontucky ........................................................ 433-925,927 
Maino: 

Aroostook County ............................... 113,371-821,867,887,909. 
Booth bay quadrangle ........................ 333,371,403, 425,639-925,937 
M'lscollanoous ......................................... 61,109,151,167,253 

277,303,467,595,639, 6•q, 709,717-751,769,837,855,867,937,1011,1051 
Maryland ................. ! ................................ 61,81,.103,105,171, 

253,371.407,529,531,551,643,667,709,735,737-767,923,925, 1051, 1141 
Massachusetts: . 

Bluo Hills (Quincy) ......................... : .... 61,117,425,4:'33-987,95V 
Essex County ........................... : .......... ~................ 115, 

151, Hl9, 219,253, 2119,277,307,•121,•125, •181, 529,567,575,605,641-905 
Noponsot Vnlloy ............. : .......... 11 i', 1.51, 169,219,24.5-755,837, 1017 
l\flscollanoous .......................... .' ........ 51; 9a, 11.5, 151, 1G9, 219, 2(i7, 

:!07, 4(15, 481, 70.1, 707-751,759,771, 80:!, /{27, 867,887,987,959, .977,1065 
Michigan: 

Crystal ]~ails .................... ' ......... 465,469,531,711-861,869,887,927 
J~olch l\fountain ......................................... : ...... 57,119,1:77 
Kowoonaw Point ....•......•................. · 57, 107,425,449,607, 643-793 
1\fnrquotte ................................................. -·769,869,927 
.1\fenornineo ]liver ......................... (301)-767(793, 827), 859,861,869 
?lflscellanoous ............. _. ............................ 643-869,1051,1067 

Minnesota: 
Kokoquabic Lako ............................................. ~ .... 221,371 
Pigeon Point ................................. 81,119,343,531-787,1051,1145 
Miscellaneous. 303,359,371,403,407,481, 483,531,.533,607, 643,645,687,705,729, 

731,733,741,743-751,861,869,871,1011,1017, 105~' 1053,1067,106.9,1137 
Missouri. ........................................ 119, 177,533-769,871,941;959 
Montana: 

:Boar paw Mountains .....•..................... 123, 271, 433,553,577,595,695 
:outto .......................... 61,81, 121;177, 221,247,359,483-797,803,825 
Castle Mountains .................... 121, 153, 221, •J49, 483, 599-799,853,913 
Crazy Mountains ............................................. 177, 179, 221 

277,301,309,351,425,449,469, 48.1,569, 645,689,719-833,909,913,1115 
mkhorn district .......................... 81,.177, 247,359,361,533-765,861 
Haystack Stock ..........•.•.•...•.•.•................ 351,371, 373, 483, 645 
Highwood Mountains............................................... 287, 

343,421,433,469,553,565,669,671,673,691,709-809,921 
JJittio Bolt-Mountains ............ 177, 221,343,351, 433, 483, 671,673-793, 797 
l\farysvlllo .......................................•............ 253,469,483 
Philipsburg quadrangle .............. : ................... ·221, 2·15, 371-793 
Miseollanoous ............................. 123, 177,309,373,435,553,603, 609, 

705, 711,741-797,803,83.1,837,839,851,887,969,983,989,991, 1017,1187 
Nevada: 

:Bullfrog .......................... ~ ......................... 63,187-889,921 
Ely ................................................ , ......... 111,473-827 
l~uroka .................................. 127, 249,537-759, 765, 773,.961, 969 
0 oldfiold ............................... : ..... 249,361,383-799,807, 843,889 
'l'onopah ........................... 51, 63, 83, 187-789,807, 841,843,969, 1019 
Washoe ........................ 249,259,361,383,493,611-755,759,1003,1021 
Miseellanoous .•........................... · ............... : ......... 53, 55, 

73,125,127,187,2::11,249,335,361,383,537,833,843,969,1019,1045 
Now :Hampshire: 

Bollmap Mountains .................... · .......... 115, 219, 287, 447, 605-857 
Mount :Kearsarge .................................•........ 61, 115, 167-787 
nod run ................ , ..................................... 115,307,_425 
M:Iseellanoous ......................• 79, 115, 167-809,857, 867,937, 1065, JOSS 

Now Jersey: 
])labaso and basalt .................. 349,371,607,631,641,643,707-771,1065 
Oranitos, etc ................................. 61, 79,81, 109,171,219,253,531 
:Miseellanoous .................. 9:3,305,317,577,851,857,1107,1109,1117,1135 
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United States-Continued. Page. 
New Mexico: 

Colfax County .. 1 ....................... 225, 301,309,377, 451,487, 609, 677, 701 
Matmt Taylor .............. , ..... .- .... .' ....................... 153, 225, 279 
Ortiz Matmtains .................................. 22.5, 2.'i7, 295,487,569,631 
Miscellaneous ........................... 125, 351,435,487, 645..-821, 841, 1049 

NewYork: · · 
Adirondacks ......................... 61, 109, 117,287,293,303, 343, 421, 433, 

481, 531, 553, 605, 607, 641, 731-761, 869, 989, 1051, 1065, 1137 
Peekskill (Cortlandt series) ................... .'...................... 219, 

481,531,677,703,709,727-939,1051' 1137,1139 
Miscellaneous .................................................... ·. . . 109, 

169,219,341,481,605-869,919,923,939,977,989,1049,1065,1139 
North Carolina ....................... ~ ......................... 57, 61,93, 219, 

343, 403', 531,643,735,739-769,797,837,869,939,1067,1137,1141 
Oklahoma ............................................................. 119,349 
Oregon: ' 

Crater Lake ............................................... 229,379,491
1
525 

John Day Basin .......................................... 153,379-799,841 
Port Orford ...................... 153,227,257, 4G5, GOl, (i31, 6•15, G47-861, 887 
lliddlcs quadmnglo .................. 229,451,535.589,591,647, G67-861, 871 
Miscellaneous .................................. 257,737-773,887,1049,1083 

Pounsylvania ..... 61, 81, 1.5:3, 2~5. 287,303, 3il, 403.531,643,741-925,967,1065,1083 
llhodo Island ................ 7:3,117, 16.5, 1G9, 339, •t81, 743-8.51,925,987,959,1139 
South Carolina ........................................ 15:3, 171, 173,219,433.,.-989 
.South Dakota .... : .......................... '107, 165,277,307-753,777.779,1109 
Tennessee ......................................................... 105, 607, 643 
Texas: 

Trans-Pecos .............................................. 121,277,567-983 
Uvalde ................................................ 557, !l69, 579,721,723 
Miscellaneous ........................... 119,121,271,29:3,677-7.55,959,1119 

Utah: 
Iron Springs district: ......................... 16.5, 24 7, 343, 359-799, 839, 841 
La. Sal Mountains ... ~ ................................. 12.5, 271, 279,~09,451 
Park City district ............. .' ...................... 225,361,435-805,841 
~~n ~ra~1ci~co district ............... · ...................... 247,375-799,803 
rmtlC dtstnct .... ·.·. ' ........................................ 183,361-825 
Miscellaneous ........................ -........ 12.5, 183, 29.5, 343, 375, 435-813 

Vermont: · 
Mount Ascutney ..... , ................... 113, 169, 269,447, 449, 481-857, 867 
Miscellaneous ................... 55, 103, 169, 529-751, 761, 787, 989, 1049, 1117 

Virginia: · 
Nelson County ... 171,293,301,343,371,481,589,607,733,745,747-869,933,983 
Miscellaneous .................................. 81,105,171,307,333,359,591, 

643,705-769,783,809,837,857,859,869,909,939,1003,1065,107 ' 
Washington: ,.... .,. ., ~ ..,. 

Kittitas Cotmty ...................................... 377, 379, 491, 535-8~. 

S~oqualmiequadranglo ··················:..-···-:.·;:·;;:,··::.~··;;-··.;. ~,if9,645 
Miscellaneous ....•............. : ....... 323,535, 13.~7~--W3, 941,981,1019, 10d!J 

Wisconsin: · 
Fox River valley ...... : ........................ 61, 73,153,177,221-941,969 
:Menominee River ......................... 301-(767), 793,827 (859, 861), 869 . 
Wausau ................•...................... 61,287,293,307,317-751,941 
~t'isccllancous......................................... -:-941, 967, 999, 1017. 

Wyoming: . 
Lcucite Hllls .............................................. 419,593,669,701 
Sundance quadrangle ................................... ·.· 289,449,557,603 
:Miscellaneous .................................•..•... 223, ~135, 607, 645-827 

Yellowstone National Park': 
Cmudall Basin ................... .' ........ 179,255,343,373,369,483,485,609 
mectric Peak ..................................... : ....... 223, 255, 373, 483 
Sepulchre Mountain ............................... 223,'255, 351,373,471,483 
:Miscellaneous ......................................... ; . . . . . . . . . . . . . . . 61, 

West Indies: 

Ga, 73, 81, 93, 123, 179, 22.1, 255, 277, 287, 289, 293,295,351,373,375, 
435,469,471, 485,533, 597, 601,603, 609...:..799, 821,839, 853, 857 

w. 

Grenada ...................................................... 387, 467, 699, 709 
Guadeloupe.: .................................................. 93,387,413,539 
Martinique .. .-....................... 261,269,333,285,387,409,411,537,647-1083 
St. Thomas .................................................. 75-843,961; 1053 
St. Vincent ..................................... 105,305,413,537,539,647-1021 
Mlseellancous islands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259, 

261,267,387,41:1,45:3,467, 6fi7-761,941' 977,981' 102i' 1069 

z. . 
Zululnnd (Natal) .......... : ..... : ..................................... 145; 211,625 




