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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
UNITED STATES GEOLOGICAL SURVEY,
Washington, D. C., February 27, 1900.

Sir: I submit herewjth the manuscript for a revised and enlarged
édition of Bulletin No. 148, entitled Analyses of Rocks, etc. Dr.
Hillebrand’s portion of the former bulletin is so much extended, and
represents so distinct a demand, that it will be presented by him as a
separate bulletin.

Very respectfully, ' F. W. CrLARKE,
' ' Chicf Chemist.

Hon. CrarLes D. WaLcorr,
Director United States Geological Survey.
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 ANALYSES OF ROCKS, LABORATORY OF THE UNITED STATES

GEOLOGICAL SURVEY, 1880-1899.

By F. W. CLARKE.

o

INTRODUCTION.

- The present Geological Survey of the United States was organized
in 1879. 1In 1880 a chemical laboratory was established at Denver, in
connection with the Colorado work, in charge of Dr. W. F. Hillebrand,
with whom were associated Mr. Antony Guyard and, later, Mr. L. G.

Eakins. In 1882 Dr. W. H. Melville was placed in charge of a second

laboratory at San Francisco, and in the autumn of 1883 the central
laboratory was started in Washington, with myself as chief chemist.
In November, 1885, Dr. Hillebrand was transferred to Washington;
early in 1888 he was followed by Mr. Eakins, and the Denver labora-
tory was discontinued. In the spring of 1890 Dr. Melville also was
transferred to Washington, and since then the chemical work of the
Survey has been concentrated at headquarters.

Up to January 1, 1900, nearly 4,400 analyses have been made in the
laboratory at Washmgton These represent rocks, minerals, ores,
waters, sediments, coals, metals, and so on through all the range of
substances with which geology has to do. There were also some. hun-
dreds of analyses made in the laboratories at Denver and San Francisco.
A fair amount of research work upon mineralogical and analytical
problems has also been done. In all of this work the following chem-

“ists have been employed: CharlesCatlett, T. M. Chatard, ¥. W. Clarke,

L. G. Eakins, F. A. Gooch, Antony Guyard, W. F. Hillebrand, W. H.
Melville, R. B. Riggs, E. A. Schneider, George Steiger, H. N. Stokes,
William Valentine, and J. E. Whitfield. ~ As many as eight of these

- have been at work simultaneously; at present only four are connected

with the Survey. Other officers of the Survey have been occupied
more or less with chemical questions; but the men named in this list
were connected directly with the laboratory. Some work for the
chemical division has also been done by chemists not regularly on the
rolls of the Survey; but their analyses, with the exception of a single
group to be noted later, do not fall within the scope of this paper.
Quite naturally, on account of the activity of the petrographers, the

- dominant feature of the laboratory work has been the analysis of rocks.

These have been studied in great numbers and in the most thorough

way. The results have appeared in widely scatteled publlcatlons,
11
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official reports, monographs, bulletins, American and foreign journals,
and so on. The object of this bulletin is to bring together this valu-

able material, together with such bibliographic and petrographic data -

as seems to be necessary in order to identify the specimens and to facili-
tate chemical discussion. Analyses of minerals have been included
only when related to petrographic studies, appearing then in connec-
tion with the rocks to which they belong. Meteorites, of which
twenty-seven have been analyzed, are brought into the work on account
of their petrographic relations; and the groups of clays and soils have
been admitted because of the bearing of these substances upon the
study of slates and shales. The actual number of analyses given in
the bulletin is as follows: ' : ‘

Igneous and crystalline rocks................... PO 854
Mineral s€parations. ... .. ... .. Liiiiiiiiii.i.o.. 90
Meteorites, and separations from them.._ ... .._.__..__..._. 58
Sandstones, cherts, and sinters.......... e 48
Carbonate Tocks. ..o ..ol 208
Slates and shales ............ ... ... ...l ... 48
(;}lays, soils, ete.............. F . 98
TOtal - oo L 1, 404

It may be observed that the classification thus indicated has not been
rigorously followed. In a few instances the study of a sedimentary
rock has been so related to that of its igneous neighbors that the analyses
are best tabulated together; but these exceptional cases are few, and
all are properly noted. The heading ‘‘igneous and crystalline rocks”
has been used in the broadest and most liberal way, and doubtless
many of the analyses given under it might properly be otherwise
classified. In such cases of uncertainty, convenience has furnished
the rule to follow. '

Within each division of the analyses the classification chosen has
been geographic. The petrographic. grouping of the rocks would-
doubtless be best were petrographers agreed upon it; but their dif-
ferences are many, and the chemist will do well to avoid them. The
geographic method, moreover, has some advantages of its own; it
facilitates the study of areas, it simplifies the bibliographic references,
and it brings together, in great measure, the work of each petrog-
rapher for whom analyses have been made. Thus, most of Diller’s
work has been in California, most of Cross’s in Colorado, and most
of Iddings’s in the Yellowstone National Park, and in each case the
analyses are massed, and their discussion is practically uniform in
character. Asregards nomenclature, each rock has received the desig-
nation given it by its describer, and no liberties have been taken.
This plan may cause some lack of uniformity; but no other procedure
seemed to be practicable. )

It will be noticed by anyone who uses this bulletin that the analyses
vary as regards completeness. Among the sedimentary rocks, espe-
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cially, partial analyses are common; but in the igneous group thorough-
ness is more general. In the early days of the chemical division'many
analyses were made along the older lines, just as they are still madein
many laboratories to-day—that is, only the main constituents, those
having direct petrographic significance, were determined. In such
analyses the minor ingredients, like titanium, phosphorus, barium,
strontium, chlorine, etc., were ignored; and, although the results are

“ satisfactory in some respects, they leave much to be desired. Latterly,

greater completeness has been sought for, the work done has heen -
much fuller, and the data obtained can be discussed with much higher
approaches to accuracy. The old form of *‘ complete analysis” is to be
discouraged; it leads too often to erroneous conclusions; and only the
best modeln methods of work and of statement should be tolerated.
The fuller analyses, mqreover, have brought some interesting points to
light; titanium now appears to be one of the more abundant elements,
and barium and strontium are found to be almost universally diffused
in igneous rocks in quite perceptible quantities.

On general principles the analysis of a rock and its petrographic
description should be two parts of the same investigation, matching
each other completely. In practice, however, this rule does not always
hold, and the departures from it are in two opposite directions. For
example, an analysis of the older type says nothing of titanium and
phosphorus, while the microscope reveals the presence of sphene and
apatite.” In this case the petrographer has been more thorough than
the chemist. On the other hand, a full and perfect analysis may be
given, accompanied by a petrographic description of the most general
kind, in which only the main mineral constituents of the rock are
noted. Heré the analysis has been incompletely used, and the petro-
graphic discussion is defective. It is hoped that the publication of
this material may lead to a clearer recognition of the mutuality which

“should exist between the chemical and the microscopic researches, and

50 bring, in the future, both lines of investigation more into harmony.

~ Hitherto the chemist and the petrographer have worked too much

apart, and each has too often misunderstood the purpose of the other.
If the study of the thin section could always precede the analysis, the
petrographic problems could be stated more clearly, and the chemical
evidence might be rendered much more pertinent and satisfactory.

In a paper published some years ago,' on the relative abundance of
the chemical elements, I computed the average composition of the
primitive crust of the earth from 880 analyses of eruptive and crystal-
line rocks. Of these analyses only 207 were from the laboratories of the
survey, while 673 were collected from various other American and for-
eign sources. A large p10p01t1on of them were incomplete, regarded
from a modern point of view, and yet the results obtained were fairly
conclusive. The material now available for similar discussion is much

1Bull. U. 8. Geol. Survey No. 78, 1891, p. 34.

-
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better than that which was formerly used, and an average based upon
* it may not be out of plaee here.

In the bulletin now presented there are 830 complete analyses of
rocks which are suitable for my purpose. I have also taken from the
partial analyses given in the laboratory records 180 additional deter-
minations of silica, 90 of lime, and 130 of alkalies. In490of the analyses
there is discrimination between the water lost below 110° and that
which is essential to the composition of the rocks; and this amounts to
0.40 per cent. Omitting this water, the average found may fairly
represent the composition of the older crust of the earth, as deduced
from a mass of data which are reasonably uniform in charactel and
entitled to a high degree of credence. The mean for the more impor-

tant constituents is as follows, with the old average given in a parallel
column for comparison:

New mean. | Old mean.

10, e 59.71 | 58.59
AL o e oL 15.41 | 15.04
Fey0y oo . 2.63 3.94
FeO o e 3.52 3.48
CA0 - - e, 4.90 5.29
MEO - e i 4.36 4.49
O o BN 2,80 2.90
N0 . 3.55 . 3.20
CH,O0. ...l e 1.52 al.96
TiOye o oo e e, 60 | .55

X M SO .92 22
| 99. 22 99. 66

aIncluding hygroscopic water; probably 0.40 pef cent.
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It we 1educe these figures to elementary form and 1nclude the
minor constituents which are frequently found in rocks, and which in
this labomtmy are often estimated, the two averages compare as
follows:

Neéew mean. | Old mean.

0377200 + W T 47.02 47.29
Silicon .......... S 2806 27.21
Aluminum. .. ... iiiiaaa- 8.16 7.81
Iron ................................... '4.64 5.46
Calcium ... ... .. ...l e 3.50 3.77
Magnesiom . ... ..ol e 2.62 2.68
Sodium. ...l 2.63 2.36
Potassium ._._._._._._.. s B .. 2.32 2.40
Titanium .. ... S .41 .33
Hydrogen . ... .. o .. .17 .21
Carbon .......... e e eemeeeeaaaan P, .12 .22 -
Phosphorus. .......... et e .09 .10
Manganese .....................o..... e .07 .08
Sulphur . iiiiiiieeeaen .07 .03
Barium. ... .05 .03
SEPONETIN e e e ee e e e e 02 Lol
Chromium................... e eeeeeaaas .01 .01
Nickel....o.ooooo... e 1) R IO
Lithium ... 1) R PO
Chlorine ... .........oc.... i, ol .01
Fluorine. . .coeennn i, eeeeeeranan 1) R PO

’ 100.00 | 100.00

As the old mean represents an attempt to measure the composition
of the entire solid crust of the earth, and so includes an allowance for
the carbon in the limestones, the two columns are not strictly compa
rable. They are, however, corroborative of each other, and show that
within reasonable limits the statistical method is applicable to the
problem tunder consideration. For the arguments upon which the
discussion is based the original paper should be consulted. The dis-
tribution of the rarer elements has also been elaborately discussed
by Vogt,' and their percentages may be regarded as small corrections
to be applied to the table at some future time.

By a similar statistical process I have attempted to ascertain some-
thing with regard to the relative abundance of the more important
rock-forming minerals. Nearly 500 analyses of igneous rocks were

1 Zeitsch. Prakt. Geologie, 1898, pp. 225,314,377, 413; and 1899, pp. 10,274,
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discussed, and the subjoined percentages, which are probably nothing
more than rough approximations to the truth, were obtained:

QuUAartz ..o e e 12.0
Feldspars . .o ..o ieiiii e 60.0

" Pyroxenes and’amphiboles ... ... ... ... ... ... ... 18.0
MiCAS - o el 4.0
94.0

The less frequent mmelals make up the remaining 6 per cent. The
computation, although it is by no means conclusive, is perhaps a little
more satisfactory than any similar estimate which has so far been
made.

For computing the average compos1t10n of the sedimentary rocks
the existing analyses of individual samples are inadequate. They are
too few and too incomplete to yield any conclusions .of value.
Attempts have been made to partly use the data, as, for example, by
Joly;' and it seems probable, therefore, that better material will not
be without interest or scientific value. ]

Some five years ago, at the request of Mr. G. K. Gilbert, a series of
composite analyses of sedimentary rocks was made in this laboratory.
Many samples were mixed into one uniform sample, from which, by a
single analysis, an average composition was- determined. The mate-
rial was selected and the samples were prepared by Mr. Gilbert, assisted
by Mr. G. W. Stose, and the analyses were made by Dr. H. N. Stokes.
The data obtained may be tabulated as follows:

A. Composite analysis of 27 Megozoic and Cenozoic shales. Each individual shaie

was taken in amount roughly proportional to the mass of the formation which
it represented.

B. Composite analysis of 51 Paleozoic shales, weighted as in the former case.

C. General average of A and B, giving them, respectively, weights as 3 to 5. This
average represents 78 rocks. .

D. Composite analysis of 253 sandstones, about one gramme of each being taken in
preparing the average sample. .

E. Composite analysis of 371 sandstones used for bmldmg purposes. Equal weights
taken.

E. Composute analysis of 345 limestones, equal weights being taken.

G. Composite analysis of 498 limestones used for building purposes, equal weights

taken,

1 An estimate of the geological age of the earth: Sci. Trans. Royal Dublin Soc., vol. 7, p. 23, 1899.

P

o BTN

R

‘.}‘,L_k/\ A;J,\(:-.u_m ——— e



P

. CLARKE] ) " INTRODUCTION. ' 17

A B C D. b F G
SiOgecencann.. 55.43 | 60.15 | 58.38 | 78.66 | 84.86 5.19 | 14.09
TiOy ceeeeeean.. .46 .76 .65 .25 .41 .06 .08
AlLOgioooo .. 13.84 . | 16.45 15. 47 4.78 5.96 .81 1.75
Fe,04 .......... 4.00 4,04 4.03 1.08 1.39 .54 L7
FeO..ooooooio.. 1.74 2.90 2.46 .30 .84 }undet. }undet.
MnO ........... trace trace trace trace trace .05 .03
CaO....oo..... 5.96 1.41 3.12 5.52 1.05 | 42.61 | 40.60
) (O none none none trace none none none
BaO............ .06 .04 .05 .05 .01 | none | none
MgO oo .. 2.67 | 2.32 | 2.45 | L17 .52 | 7.90 | 4.49
KO.ooooooil.. 2.67 3.60 3.25 1.32 1.16 .33 .58
Na,Oooo....._.. 1.80 1.01 1.31 .45 .76 .05 .62
1,0 ool trace trace trace trace | trace trace trace
H,0 at 110°. ... 211 | .89 | 134 | .31 | .2r | .21 | .30
H,0 above 110° .| 3.45 3.82 3.68 | 71.33 |al.47 a. 56 «. 88
POgeceeanaan. . .20 .15 17 .08 .06 .04 .42
COp ceeaeaen 4.62 1. 46 2.64 5.04 1.01 | 41.58 | 35.58
S JY PN BRI [N PO P P .09 07
SO ceceencannn. 78 58 .65 07 .09 05 07
{6 R PPN R PR trace | trace 02 01
Carbonb........ <69 88 R D PR
100.48 {100.46 [100.46 [100.41 | 99.86 [100.09 (100. 34

a Includes organic matter. b Of organic origin.

These analyses may be used for a variety of purposes. For example,
they can help in tracing the change from an average igneous rock to
an average sediment. They suggest something as to the characteristic
features which distinguish a good building stone from other limestones
and sandstones. They are applicable to the discussion of a variety of
large theoretical problems, like that chosen by Professor Joly. These
considerations alone justify their publication here.

In the former edition of this bulletin (No. 148) a chapter upon
analytical methods, by Dr. W. F. Hillebrand, was included. For that
chapter there has been a large separate demand, and for that réason
it will be expanded into a work of greater detail and issued as a
distinct bulletin. It will be noticed that to Dr. Hillebrand many of
the best analyses in this compilation are due, and a full statement
of methods, embodying his experience, will be of the utmost value.

During the preparation of this bulletin much assistance was rendered
by the petrographers and geologists connected with the Survey, espe-
cially with reference to analyses hitherto unpublished. In each case
credit has been given for the data thus added. Twenty-eight analyses
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of rocks from Montana, executed by or under the direction of Prof.

- L. V. Pirsson, of Yale University,and having been made in connection -

with regular Survey work, are included in the tabulations. With this
exception all of the analyses given were made in the Survey labora-
tories. To those executed in the laboratory at Washington * record

numbers” are attached, which serve to identify them on the record . .

books of the Division of Chemistry. Of the abbreviations used for
bibliographic reference only three need explanation, and they refer to
the official publications of the Survey. ‘‘Ann.” for Annual Report,
““Mon.” for Monograph; and ‘‘Bull.” for Bulletin are the three in
question. The others relate to well-known journals, and are familiar
to all geologists. The letters P. R. C., following the description of a
. rock, refer to the Petrographic Reference Collection of the Survey,
and are followed by the number assigned to the rock in that series.
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ANALYSES.
IGNEOUS AND CRYSTALLINE ROCKS
MAINE.
o v 1. ROCKS FROM AROOSTOOK COUNTY. ) .

Described by H. E. Gregory in Bull. 165. Analyses by W. F.
Hillebrand, record No. 1795. ‘

A. Quartz-trachyte (bostonite), Quoggy Joe Mountain, Presque Isle
Township. Contains quartz, orthoclase, albite, and magnetite, with
siderite, kaolin, and chlorite.

B. Teschemte, Mapleton Township. In dlkes cutting shales. Con-
tains andesine, augite, biotite, apatite, analcite, and magnetite.

C. Andesite, Edmunds Hﬂl Chapman Township. Contains labra-
dorite, orthoclase, pyroxene, apatlte, and magnetite.

D. Calciferous sandstone, New Sweden Township. Contains calclte,
alkali, feldspar, quartz, magnetite, muscovite, and siderite. Included
here because studied as one of the group.

A. B. c. D
10y e e e 72.77 46.77 61.40 54.23
ALy e e e 12,15 | 14.91 16.59 7.38
| o N .44 7.80 2.13 .54
FeO oo 3.06 4.90 3.05 1.37
MgO - .22 2.94 2.73 3.29
Cal o .07 [0 6.30 6.17 14.56
N8GO - oo .| 3.8 4.97 3.83 1.65
L 4.67 2.87 1.34 1.74
H,0at105% . ..o, .17 .92 .82 .25
H,0 above 106° . .............. .55 4.28 | .88 1.22
T 2 .20 2.31 .79 .28
PyOse e e trace .98 .20 .07
ZrOg wocviiiaoo. I .04 none | = none ?
Cr,0g..-.. e none none trace ®)
L N @ .02 .02 @
FeSy o .12 .07 none ®
NiO i none trace trace none
MnO ..o .16 .29 .13 undet.
SrO ... e none .03 trace? none
BaO. ..l .03 .04 .02 none
COy eemeee e 2.06 trace? none 13.48
100. 09 99. 90 100. 10 100. 08

Traces of lithia present in all. F and Cl not looked for.
19



20 ANALYSES OF ROCKS, U. S. GEOLOGICAL SURVEY.  [BULL.163.

E. Diabase (basaltic glass), Mars Hill. Not resolvable into minerals.

F. Rhyolite, Haystack Mountain. Contains quartz in a groundmass
of orthoclase. .

G. Volcanic tuff, southeast base of Castle Hill. Contajns fragments
of trachyte, andesite, devitrified glass, and lapilli.

H. Diabase, Aroostook Falls, near Maine boundary lme Dike.
Contains plagloclase, pyroxeue, and pyrite.

E F G. H

S0 W e 42.95 | 75.98 | 3142 | 49.64
ALOgo ool 16. 87 12.34 11.57 15.07
FeOg «nocneninacaacaaaan, 5.24 .85 2.37 1. 66
FeOuoon e iiaicaaaan. 10. 72 .93 7.48 - 8.82
MO oo 6.91 .15 5.32 5.43
(6710 3.33 .13 16.71 7.23
NagOoo oo, 3.96 4.02 2. 26 4.19
KjO i .77 4.44 .74 .89
H,08t105°. ... ......io.o.. .43 24 | 76 | .45
H,0 above 105° ... ............ 5.58 .64 4.17 2.81
TiO «-...... [T 2.93 .17 2.30 2.32
| X0 M .34 .03 .46 .29
Zr0; ...o...... et " none .03 none none
(0] X 0 P .03 @ trace trace |
V308 emmeeameeaeeaaee .07 @ .08 .04
FeS, oo trace none - .16 .79
NiO oo .01 none trace trace
MnO..oooeiiiiiieeanass - .40 trace? - .38 .25
BrO oo none trace? none .05
BaO.. oo trace ? .07 .64 .02
[0 0 none none 13.13 .32

99. 84 100. 02 99. 93 100. 27

Traces of lithia present in all. Cl and F not looked for.

'
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2. LITCHFIELDITE AND ASSOCIATED MINERALS.

A. Elwolite-syenite, var. litchfieldite, from Litchfield. Described by
Bayley in Bull. 150, p. 201;and in Bull. Geol. Soc. Amer., vol. 3, p. 231.
Contains eleolite, two feldspars, and lepidomelane, with sodalite, can-
crinite, and zircon as accessories.” Analysis by L. G. Eakins, record
No. 1298. P. R. C. 77.

B. Albite from A. Sp. gr. 2.622.

C. Potash feldspar from A. Sp. gr. 2.56.. Analyses B and C by
W. H. Melville, record No. 1275. P. R. C. 17.

A B. v
10 Y 60. 39 68. 28 65.14
AL e eeeeens et 22. 57 19.62 18.19
Fey0g- e nceeeeeeea e eaaeans 42 e,
| O S 2.26 .23 .25
£ S ©.13 .09 .16
10T o .32 .31 .33
B 8. 44 10.81 1.68
0 T eeeeaeeeananan 4.77 291 1414
2 000 J .57 .09 17
MnO o iieeeeeeeareeeaiaaaaaan - T P F I,

99.95 | 99.82 100. 06

The minerals found in this rock were quite fully described by Clarke
in Bull. 42, pp. 28-38. Analyses by F. W. Clarke.

D. Elwzolite, dark gray. '

E. Hydronephelite.

F. Lepidomelane. Contains no fluorine.

D E. F.

10 ceeeeecccececcccacccaaancacaacanan 43.74 38.99 32.09
ALy e ieiiiceaaa et 34.48 33.62 18.52
L) O T R R 19. 49
=T O v SR R PR 14.10
MEO et trace |.......... 1.01
Ca0 . i trace 07 |eeeeceannnn
NayO oo e ce e 16.62 13.07 1.55
KO oo e 4.55 1.12 8.12
5 X T .86 12.98 4,62
B/ 6110 I cemenaande 1.42

100. 25 99. 85 100. 92
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G. Sodalite, deep blue. P. R. C. 7. ‘
H. Cancrinite, bright orange yellow. P. R. C. 77. .
1. Cancrinite, pale yellow, cleavable. ,
J. Cancrinite, pale yéellow, granular.
G. H. . I J.
5 O 37.33 36. 29 35.83 37.22
ALOye oo 31.87 | 30.12 | 29.45 28.32
Fe, O oo trace trace trace
MgO e .07
Cal .o e 4.27 5.12 4.40
NagO oo 24. 56 19. 56 19.33 19.43
KO oo .10 .18 .09 .18
HO il 1.07 2.98 3.79 3.86
MnO. e trace trace trace
COyeemeeeeee B S 6.96 6.50 6.22
Cle il 6.83 | et
101. 76 100. 36 100. 11 99.70
O=Cl.... ... 1.54
100, 22

P R

[ AN
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NEW HAMPSHIRE.

A. Elsolite-syenite, Red Hill, Moultonboro. Described by Bayley
in Bull. Geol. Soc. Amer., vol. 3, p. 231. Contains elxolite, augite,
hornblende, biotite, sodalite, albite, and orthoclase, with accessory
apatite, sphene, magnetite, and an occasional zircon. Fibrous decom-
position products are also present. P. R. C. 203.

B. Mixed albite and orthoclase from A.

C. Nepheline (eleolite) from A. Analyses by W. F. Hlllebmnd
record No.1321. The mixed nepheline and feldspar were treated w1th
dilute hydrochloric acid, and the residue was extracted with sodium
carbonate solution. C represents the soluble part, and B the insoluble.

D. Camptonite, Campton Falls. Analysis by L. G. Eakins, record
No. 1298. Described by J. P. Iddings in Bull. 150, p. 239. Contains
hornblende, plagioclase, orthoclase, augite, iron ore, biotite, apatite,
pyrite, and a minera1 which appears to be analcite. Also variable
calcite, serpentine, and chlorite P. R. C. 92.

E Quartz- porphyry, Pemigewasset. Analysis by Eakmb, No. 1298.

A, B. C. D. E.

Si0gn - e 59. 01 66. 85 45.31 38.45 65. 02
ALOg oo 18.18 19.50 32.67 19.68 17.93
Fe,0p commnonnn. 1.63 [, |l 4.01 4.69
FeO noenmnnnn.. 3.65 } A3 11.15 17
MgO .o 1.05 trace .16 6.65 1.24
(071 JURRR 2.40 .11 2.00 9.37 1.34
NayO ooooeeaaaen. .. 7.03 | 7.44 12. 60 2.77 3. 04
KO 1 534 5.80 5.70 1.72 5.98
H,0at100°...._.... T T PO
H,0 above 100°. .. ... .50 .31 1.56 } 1.49 } -86
TiO, « e S PO IR S IO R
PO; -l 0. TCIC TN R ) ) DO
MnO oo, 1 T DO R, trace J11
17 O R trace j.oociiiiefoiemiianfoaanaaaiiios
BaO...ooooinnnn. .08 1 U I I
Li0 oo, trace NONE  feuweverooeafomoeeaaaan]oneanaann.
COy wmmmeeeanns A2 | 4.82 |

99.98 | 100.21 | 100.00 | 100.11 | 100.38
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VERMONT.

1. ROCKS OF MOUNT ASCUTNEY.

Analyses by W. F. Hillebrand, record Nos. 1621, 1657. Samples
received from T. A. Jaggar, jr. Petrographic data furnished by
R. A. Daly.

A. Typical granitite. Contains quartz, orthoclase, plagioclase

(microperthite), biotite, magnetite, sphene, apatite, and zircon.

B. Basic segregation in granitite. Contains biotite, hornblende,
quartz, plagioclase, microperthite, much sphene and apatite, some
- magnetite and zircon.

C. Another sample of B. .

D. Syenite. Containshornblende, augite, orthoclase, microperthite,
plagioclase, biotite, quartz, magnetite, sphene, apatite, and zircon.

E. Basic segregation in syenite. Contains hornblende, augite,
microperthite, orthoclase, plagioclase, quartz, magnetite, zircon, and
apatite. o :

F. Syenite-porphyry. Contains orthoclase, quartz, nornniende,
magnetite, apatite, and zircon.

A. B. |- C D. k. "R

SO . 71.90 | 56.01 | 59.27 | 65.43 56. 51 73.03 "
ALOg. oo, 14.12 |l a15.19 | 1576 | 1611 | 16.59 | 13.43
Fe,04 .oeno... 1.20 2.34 2.07 115 1.35 .40
FeO.. ....... .86 4,89 3.57 2.85 6.59 1.49
MgO ... .33 4.67 3.04 .40 2.52 .14
Ca0.......... 1.13 4.85 3.69 1.49 4.96 .79
Na,O..oooo... 4.52 5.66 5.63 5. 00 5.15 4.91
KO, 4.81 2.16 3.33 5.97 3.05 4.54
H,0at110°...] .18 .36 .23 .19 .21 .18
H,0above 100° .42 .90 .74 .39 .7 .35
TiOy ueennn-. .35 1.18 112 | .50 1.20 .30
P05 ceee--. 11 .53 .42 .13 .41 .08
Zr0y oo 04 |.... | .04 1 .04 .06
MnO...... . .0 .40 .37 .23 .24 .15
(NiCo)O ... none .03 trace ) trace? ?
BaO.......... .04 trace? trace? .03 .03 trace
COp e .21 | undet. .30 trace? .33 trace?
Foooonn. .06 | undet.. .42 .08 .24 .08
Cleceaaann. .02 |undet. | .03 .05 .07 .03
FeS,..... ‘... trace .09 .07 .07 .06 .09

100.35 | 99.21 |[100.10 | 100.18 | 100.26 | 100.03
TessO........ .03 © .19 .04 1| .04

100. 32 99.91 | 100.14 | 100.15 99, 99

o Including ZrO,.
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G. Syenit;-porphyry. Contains orthoclase, plagioclase, microper--
thite, hornblende, quartz, augite, magnetite, biotite, apatite, and zircon.

H. Granite-porphyry. Composition like D, but with more quartz.

I. Basic segregation in H. Contains hornblende, green and brown
augite, biotite, quartz, microperthite, magnetite, little apatite, and
zircon. : ‘

J. Diorite. Contains hornblende, augite, biotite, plagioclase, titan-
iferous magnetite, sphene, zircon, and quartz.

K. Diorite. Composition like J.

L. Another sample of K.

G H I J. K L

) (0 S 64. 88 73.69 56. 53 52.12 57.97 64. 62
ALOy. ... ... 16.24 | 12.46 | 16.47 | 16.35 | «17.28 16.46
Fe,O4. oo 1.87 1.21 1.58 3.68 2.23 1.82
FeO.. ........ 2.70 1.75 5.40 6.02 3.75 2.14
MgO ......... .89 .17 2.67 7| 4.14 2.20 1.10
CaO.......... 1.92 .36 4,90 7.25 4.33 2.39
Na,O......... 5.00 4.47 5.59 3.65 4.31 4.57
KO .......... 5.61 4,92 |. 3.8 | - 2.34 4.12 5.21
H,0 at 110°. .. .19 .14 .23 .25 o .18 13
H,0above110°" .46 .24 .60 .88 .57 .39
TiOp .ooo.o. .. .69 .28 1.40 2.10 1.54 .81
B S O .13 .04 |27 .89 .64 .21
ZrOy ........ 18 .14 .03 .02 |aaio... .03
MnO......... .14 .15 .20 .17 .15 .12
(NiCo)O ..... none | . none trace trace trace none
BaO.......... .06 none trace .04 .07? .03
COy...o..... none trace .05 .07 .05 L1
Fooo...... .08 .05 .19 .03 .04 undet.
Clo.o....... .04 .02 .07 .09 undet. .05
FeS, ......... none none trace .24 .32 .19
100.53 | 100.09 99.98 | 100.33 199.75 100. 38

LessO...._... .04 .02 .09 .03 .02 .01
100.49 | 100.07 99.89 | 100. 30 99.73 100. 37

aIncluding ZrO,.
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M. Basic segregation in diorite. Contains hornblende, augite, bio-
tite, plagioclase, magnetite, apatite, zircon, and a little quartz.

N. Diabase. Contains plagioclase, augite, and magnetite.

O. Camptonite. Contains brown hornblende, plagioclase, a little
augite, olivine, magnetite, and apatite.

P. Phyllite. ~ Contains quartz, sericite, graphite 2, magnetite, pyrite,
rare orthoclase, plagioclase, sphene, and rutile.

Q. Microperthite-hornfels. Contains biotite, quartz, red garnet,
corundum, magnetite, iolite, microperthite, and rarely pleonaste.

R. Cordierite-hornfels. Contains quartz, biotite, pleonaste, corun-
dum, iolite, magnetite, plagioclase, red garnet, and epidote?..

M. N. - 0. P. Q. R.
Si0y. ... ... 55. 28 49. 63 48.22 90. 91 58.35 |. 45.30
AlOg. . ..., 17.23 14. 40 14. 27 4.18 21.30 30. 51
FeOf o.o..... 1.54 2.85 2.46 .22 .03 .24
FeO.. ........ 6.23 8..06 9.00 1.27 6. 41 8.80
MgO ......... 2. 69 7.25 6. 24 .37 2.10 3.11
Ca0...... ...l 5.60 9.28 8.45 .22 .85 .90
Na,O.oooon. .. 5,42 2.47 2.90 N 1.60 1.65
K,0. ... 2.12 .70 1.93 .58 5.63 4.84
H,0 at110°. .. .20 .27 .28 .06 .31 .26
H,0above110° .7 1.47 1.68 J74 .86 1.05
& (0 1.64 1. 68 2.79 .28 . 87 1.48
POy oo .73 .25 .64 .05 .18 .12
ZrOy oo ... trace trace? .03 .02 none none
MnO......... :24 17 .20 trace - .13 . 20
(NiCo)O ..... ™ .04 .03 none .03 .02
BaO.......... .06 trace? .04 trace .05 | .03
COp e T .04 1.36 15 A8 |
oo 10 .40 17
SOg -cee-n. .--| none none none none none 04
(o) SO 07 07 10 |oeeenee.. .03 04
Fooool. .28 trace .05 trace ® - 04
FeS, ooone... 07 | .22 .36 11 .58 1.07
100.15 | 100.17 99.80 | 100.06 99.71 99. 87
LessO ....... . .13 .02 .04
100.02 | 100.15 99.76

In these rocks the sulphur is all reckoned as pyrite, although pyr-
rhotite also is probably present. The carbonic acid represents either
dolomite or siderite; not calcite. Traces of lithia and strontia occur
" in nearly all. Samples H, L, O, and Q contain traces of copper. In
N there is 0.03 V,0,, a supplementary determination by Hillebrand.

s



N

CLARKE] IGNEOUS AND ORYSTALLINE ROCKS. 27

9. MISCELLANEOUS ROCKS.

A. Amphibolite, Guilford. Described by Emerson in Mon. XXTIX.
Contains hornblende needles, with albiteand rutile. Analysis by L. G.
Eakins, record No. 1326. ‘ '

B. Granitoid gneiss, north of Lincoln’s.

C., The same, west slope of Little Peco.

D. Chloritic granite, East Clarendon section.

E. Hornblende-granite, East Clarendon section.

‘Rocks B, C, D, and E collected by C. L. Whittle, but not described.
Analyses by H. N. Stokes, record No. 1396.

A B. C. D. E.
Si0, .o 49.16 | 71.02 | 69.97 67.33 52. 60
S ALOy e 16.43 | 1500 | 14.90 | 16.20 | 18.45
Fe,Oq. oo 3.92 1.12 2.16 1.40 2.47
FeO .. .o.o.o........ 7.19 1.81 .96 2.73 6.11
MgO ............... 8.19 .69 .37 1.31 4,22
(07: 10 2 9.21 .31 .45 2.81 7.55
NayO .ol 3.70 2.48 2.85 3.15 3.24
KO .41 5.79 6. 54 2.14 1.12
HO. ............. .45 1.14 .66 1.84 2.53
TiOge e ceiiaeeaes - 1.03 .35 .44 .80 1.11
POy oo comaananns .16 .13 .12 .16 .20
CryOy. i aae [0 ¢:1¢7- SN PO PPN PP PP
MnO............... .23 trace trace trace .23
BaO.......... .. . .02 trace .09 U N P
100. 10 99. 84 99.51 99. 92 99. 83

<
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MASSACHUSETTS.

1. ROCKS OF THE CONNECTICUT VALLEY.

Described by Emerson in Mon. XXIX.

A. Serpentine derived from salite, Osburn’s soapstone quarry,
Blandford.

B. Dark-green, oﬂy serpé'htine, center of large Middlefield bed.

. C. Enstatite, slightly altered, from Granville. For comparison

with D. :

D. Serpentine derived from enstatite, Granville.

Analyses A, B, and C by W. F. Hillebrand, record No. 1555. = Anal-
ysis D by Geo. Steiger, No. 1536.

’ ' A. B. C. D. =
S0y e 40.77 38.62 54.04 37.82
ALOg. oo 1.16 .36 .52 .61
FeuOg o oo, 3.56 3.44 1.51 7.92
FeO.. o ool 1.47 | - 3.99 3.90 1.15
MgO .o 39.37 40. 61 34. 40 37.94
(0770 2R none -+ .40 none none
NayO oo .14 .10 i
KyO oo .10 .08 } 08 } frace
H,Qat 110°. ... ...o.... .49 - .86 | .70 .75
H,0 above 110° . _............. 12.48 | 10.91 3.07 12.50 °

TTIO, none none none trace
POs ool trace trace none trace
(0] X 0 .28 39 14 19
MnO ...l .09 .10 ) 5
NiO .o 17 .21 23 .45
CoO. e e .05
Li0 o trace trace |.......ollloiiiooo
COy e e none 52 1.32 ...

100. 08 100. 08 100. 02 99. 38
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E. Rich, dark-green serpentine, Rowe.

F. Black serpentine containing marmolite, Atwater’s quarry, Russell.

G. Blackish-green serpentine containing much chromite. From
‘“ The Crater,” North Blandford.

H. Gray, splintery serpentine, Chester.

Analyses by Steiger, record No. 1536.

E - F. - G. H.

ST 40. 42 36. 94 39.14 33. 87
ALy ool 1.86 | © .50 1.18 - 77
1 0 N 2.75 6.04 | -~ 4.46 2.81
FeO i 4,27 . L9 3.14 4.25
MEO - ool 35.95 38.35 41. 45 38.57 -
Ca0 e, .66 |  mone " none none
ko T as ) wone ) none p none
H,0at100° ... ...o....... .21 .71 .34 .38
H,0 above 100°............... 10.51 12.07 9.48 7.00
TiO) « oo none trace none none
D O -| " trace | trace .02 trace
oo U .28 .33 .33 .38
MnO ..o trace trace none .04
NiO e .53 .40 .47 - } 33
CoO ievmaae e S trace none trace

(00 P 1.44 1.85 none 10. 82
SOg cemcvamcaeieaieaaaiaaaaa trace .20 none .20
FeS; vennmeeenmeeneeneennes 43 .. S M IO

99, 47 99.33 | 100.01 99. 42
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I. Peridotite, Belchertown. Contains hornblende, pyroxene, biotite,
olivine, and magnetite. ~Analysis by L. G. Eakins, record No. 1326.

J. Massive, coarse, altered diabase, Leverett. Contains saussuritic
feldspar with black hornblende. Analysis by Eakins, record No. 1325.

K. Tonalite, South Leverett. Dark green, chloritic. Contains red-
dish feldspar, dark hornblende, and a network of dark-green epidotic
quartz veins. Analysis by Eakins, record No. 1326.

L. Biotite-granite, Moore’s quarry, Florence. Very feldspathic.
Quartz rare, with fluid inclusions. Feldspar mostly triclinic, ortho-
clase and microcline present in small quantities. Little muscovite,
some rutile. Analysis by Eakins, record No. 1414.

I J K. L
8103+ e el 48.63 51.56 55. 51 73.27
ALOg. e e 5.32 14.82 16.51 15.51
) 2o N 2.91 4.30 1.68 .33
120 J U 3.90 7.21 4.57 1.14
MEO e 21.79 7.36 6.73 15
[0V o ©13.04 7.09 6.73 2.74
NGO - ns el .34 4.21 3.19 4.79
oo SO .23 17 2.46 1.66
HyO oo 2.81 1.47 1.53 .68
o TS .47 1.97 .91 .10
0 .21 | .09 .17 trace
(0 & P I 1 T P PR IR
TMDO e, 12 trace A1 trace
BAO- e trace trace 02 |,
CO e it 17 22T+ S DA DRI S
100.13 | 100.25 | 100.12 | 100.37

oA

o e

e

S et

z-\?-ja

[

L
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M. Amphibolite, Bernardston. A black, heavy, massive hornblende
rock. Analysis by L. G. Eakins, record No. 1327.

N. Porphyritic amphibolite, Heath. Analysis by Eakins, record
No. 1325.

O. Amphibolite, New Salem. Analysis by Eakins, record No. 1325.

P. Amphibolite, Whitmans Fefry, Sunderland. Thin, shaly, apha-
‘nitic. Analysis by Eakins, record No. 13825.

M. N. o. P.

S10g e e ae e e 51.72 51.38 45.48 49. 86
ALOge e 16. 51 18.01 19.43 15. 50
FeOp «ooooo i, 1.72 3.30 .13 2.99
FeO. ool 9.56 8.53 6.58 8.01
MgO oo ..l 6.58 5.08 11.08 7.79
CaO.ceii . S, 8.89 6.27 10. 66 8.89
Na,O . 2.74 5.34 2.28 3.26
(O O .34 .18 W11 72
HyOu oo .51 .56 3.17 1.51
TiO; - ecee e 1.39 1.07 .77 1. 58
22X R .23 .18 .14 .11
(03 X Y PR PR, trace |....ooo...
MnO. ...t trace .19 trace .07
BaO. .o trace trace .01 trace
(0 AR PRI PRSI W20 faeaaoioo.

- 100.19 | 100.09 100. 04 100. 29

2N
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Q. Amphibolite, South Leverett. Deep green, ligniform. Analysis
by L. G. Eakins, record No. 1327. -

R. Amphibolite, Goshen. Derived from Conway limestone. Analy-
sis by Eakins, record No.-1414.

S. Black, fissile amphibolite, Worthington. Nearly pure, matted
hornblende. Titanite and sometimes zircon present. Analysis by
Eakins, record No. 1326.

T. Black, fissile, porphyritic amphibolite, Warwick. Analysis by
Eakins, record No. 1414. Collected by Emerson, but not described in
Monograph XXIX.

Q. R. S. T

10 47.56 .| 55.64 48.53 50. 65
ALOge e e e e, 16.13 | 16.27 16.35 18.03
FeuOg coeonenn o SRR "1.80 122 2.03 .27
b o S 9,39 7.20 10.52 | 12.67
MO e 9.21 5.58 9,71 16. 96,
Ca0 e L...|  e.67 9.23 9.83 173
B 2 o S 2.52 91 | 1.36 1.87
KyOummemamaenaenn e 1.58 .19 .32 .04
HyOeee e 7851 3.11 .79 2.96
THO, « e e e 124 | .50 | .51 .50
2 .21 .23 .07 trace
OrgOq. oo i i trace || .. trace
MNO . e, .08 .28 17 .15
BaO. oo, ~trace |.......... | trace |..........

99. 90 100. 36 100. 19 100. 33
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2. MISCELLANEOUS ROCKS.

Collected by B. K. Emerson and unpublished at the date of writing.

A. Wehrlite, New Braintree. Contains diallage, enstatite, augite,
anorthite, biotite, apatite, chromite, magnetite, and pyrrhotite. Anal-
ysis by L. G. Eakins, record No. 1327 . ‘ o

B. Black, serpentinized boltonite, Stow. Analy31s by W. F. Hille- .
brand, recmd No. 1555.

C. nghly metamorphosed feldspathic conglomerate graduating into
arkose-gneiss, electric railroad cut, Marlboro. Analysis by George
Steiger, record No. 1536.

D. Phonolite, Southboro. No description furnished. Analysis by
H. N. Stokes, redeNo 1653. Containstraces of chlorineand fluorine;
63.2 per cent of the rock is decomposable by hydrochloric acid.

9 ' A . B. c. D.

1S (0 50. 64 36.92 | " 75.85 54, 22
ALOge oo 7.93 ©.10 13.03 20. 20
o W 141 1.19 .62 2.35
FeO. oo 14.82 .87 | . .94 1.02
MgO............. e 18.58 43.99 .21 .29
Cal. i . 8.41 .59 1.33 .70
NagO oo .96 } 05 2.44 9.44
K0, i .21 5.14 4,85
HO0at100° e ool } 87 .72 .15 .42
H,0 above 100° .. ... .......... . 14.70 .73 5. 57
5 .82 none il .38
PyOye oo .27 |+ trace .08 | .11
(0 X .05 none f.o.eeeoee.- none
MnO . .. .16 trace none .19
BaO. o e none .07 frace

B €€ R (R .90 .03 trace
1 ) PPN (AR .03 none
100.13 | 100.03 100. 36 99.74

Keratophyr, Marblehead Neck. Described by Sears, in Bull.
Museum Compar. Zodlogy, vol. 16, No. 9, p. 170. Contains crystals'of
feldspar, with a decomposed base, irregular patches of quartz, some
scales of biotite and grains of magnetite, and also some limonite and
earthy matter. The feldspar is anorthoclase. Analyses by T. M.
Chatard, record No. 1176. :

Bull. 168——3
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A. The rock.
B. The separated feldspar.
A. B.
o PR 70.23 | 65.66
. 8 X P 15.00 20. 05
Fe,0 ool e 1.99 trace -
FeO . it undet. trace
B 1 O N .38 .18
(0 6 .33 .67
0 0 S 4.98 6.56
O R 4.99 6. 98
Hy0 6 110° o on oo et .91 .04
H,Oat redness. . o ceocecmoae o i iicacaaaaaans 1.28 237,
5 L0 2 N .03 undet. |
O Y .06 | undet.
MO ..neeeeeeeeice e e ccaeccacccana .24 .13
100. 42 100. 64

Feldspars from schists of Berkshire County. Described by Wolff,

[BULL. 168,

Mon. XXIII, pp. 60 and 187. All'albite. Analyses by R. B. Riggs,
record Nos. 507 and 567.

A. From feldspathic schist, central shaft of the Hoosac tunnel. P.
R. C. 129.

B, C. From the porphyritic mica-schist of Greylock Mountain.

A, B. c.
SI0, - o e e e 69. 69 68. 08 67.83
ALOy,FeyO5 .o ooio oo 18.60 20.11 19,92

MEO o eeeeaaaa 20 6] B!
Ca0 e icceceataceaaaas trace trace trace
T X O I PP 10. 28 11.00 11.65
2 O P 40 .36 .25
Ignition ......o.oooooiiLL.. 42 .31 .12
MnO oo ae e trace trace
99. 59 99. 86 99.77

Fe,0; less than 0.5 in any case.
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CONNECTICUT.

A. Olivine-basalt, main flow, Pine Hill, South Britain. Contains
plagioclase, pink augite, olivine, and magnetite. The rock is quite
fresh. '

B. Olivine-basalt, anterior flow, South Britain. Contains plagioclase,
uralitized augite, olivine, and magnetite. Rock much altered and con-
taining numerous amygdules of calcite and prehnite, stained by iron.

Rocks A and B studied by W. H. Hobbs, who furnishes the petro-
graphic data. Hitherto unpublished. Analyses by W. F. Hillebrand,
record No. 1842. .

C. Basic pitchstone (tachylyte), from the so-called ‘‘ash-bed” north-
east of Meriden. Described by Emerson in Bull. Geol. Soc. Amer.,
"vol. 8, p. 77. Analysis by H. N. Stokes, record No. 1641.

A B. C

133 (0 52.40 47.52 46. 86
ALOge oot 13.55 13.91 13.96
FeyOg oo 2.73 7.06 5.23
)T O 2 9.79 3.76 4,67
MO« aaeaaes 5.53 6.84 7.69
10T 0 2 10.01 5.71 9.42
JOF: X O 2.32 3.06 1.85
O .40 7 2.02
H,0at105%. ... . ... ..... 62 1.75 1.29
H,0 above 105° .. ... ... ... ....... 1.056 4,55 3.43
15 10 P 1.08 1.19 1.13
PO e .12 15 15
NiO oo e trace - trace [....c.oo..
MnO .ot .26 .18 trace
SrO -l none none trace
BaO. i iiiiiieeaaan. trace? trace 03
LigO e ieeeee none trace trace
[0 R [P 3.68 2.19
) EURERRP FORU trace
FeSsorFe;Sgate e cveooea i, Bt 28 PR RN

99. 99 100.13 99.92

aCalculated as pyrite.
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NEW YORK.
I. ROCKS OF THE ADIRONDACK REGION.

Collected by J. F. Kemp, who furnishes the petrographic data. A
and G are described by Kemp in 19th Ann., Part III, p. 383. The
other descriptions are hitherto unpublished. -Analyses A and B by
George Steiger, record No. 1715; C to G by W. F. Hillebrand, record
No. 1717.

A. Wall rock of iron mine near Lincoln Pond, Elizabethtown.
Varies from norite to gabbro. Chief minerals, green augite, hyper-
sthene, brown hornblende, plagioclase, and magnetite. Microperthitic
feldspar less common. Garnet varies from absence to abundance.

B. Coarse gabbro, top of Whiteface Mountain. A pyroxenic phase
of the anorthosite. Contains much labradorite, abundant light-green
augite, brown hornblende, shreds of more or less bleached brown
biotite, and magnetite.

A. B
8i0,-..-.. S cee..| 4477 | B3.18
ALOge oo e, 12.46 | 93.25
FeyOs oo e e 4,63 1.53
FeO . e 12.99 1.82
L 4 5.34 2.60
(62O N 10.20 11.18
NagO o icae .. 2.47 3.97
KO e, .95 .86
H,0 at 100° oot .12 .15
H;0 above 100° - ..o i .48 .98
15 (0 5.26 .45
POy .ooe... ettt daea e eaaan .28 .09
NiO, C00. - oo i aiceiecaceaaae trace? ®
MnO . . .ol e et ememcccsean-n .17 .11
BaO .o P trace? trace?
0 .87 .34
S a.26 trace

100, 756 100, 51
/ ) a Mainly present as pyrrhotite.
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C. Pyroxenic anorthosite, Elizabethtown. Contains largely labra-
dorite, subordinate light-green augite, less brown hornblende, and a
little magnetite.

D. Norite, with close affinity to gabbro Intrusion in C. Contains
labradorite, hypersthene, garnets, green augite, brown hornblende, a
little brown biotite, magnetite, and apatite.

E. Diabasic norite or gabbro, Elizabethtown. Contains the same
minerals as D.

F. Gneissoid derivative, by pressure, of E. The same mmemls
but with hornblende more abundant.

G. Gabbro, wall rock of Split Rock mine. Contains augite, hyper-
sthene, brown hornblende, garnet, plagioclase, magnetite, and possibly
spinel. :

C D. E. T G

10 Y 56.94 | 47.16 | 44.97 46.74 | 47.88
ALOgeeceaannnn. 20.82 14.45 15.38 | 16.63 18.90
Fe;0p. -enmanmaainnns .83 1.61 2.929 2.17 1.39
FeO .oooonmeamnnn 3.02 13.81 12.39 | 10.60 | 10.45
MgO .ooeiiins. 2.36 5. 24 10.89 6.11 7.10
[0 SO 9.41 8.13 7.50 8.66 8.36
N£yO «ooooeeannns 3.36 3.09 3.02 3.81 2.75
). oe 1.58 1.20 .56 .86 .81
H,0 at 110°......... .21 12 .10 12 .18
H,0 above 110° ..... .59 .48 .65 .73 .43
TiO; eeeeeeeeeeaens .44 3.37 1.18 2.54 1.20
) X0 MR . .07 b7 | 14 .33 .20
V3O ceemaceeanns ® ® .02 @ @
Ni0,Co0 ...........] trace .02 .02 .03 .02
MnO........... 11 .24 .22 .26 .16
BaO. oo .05 trace trace trace trace
CO0; wieeneeaeenanns .45 .35 .23 .07 .12
B i trace .14 .06 11 .07

100.24 | 99.98 | 99.64 | 99.77 | 100.02

Zr0,, Cl, and F not looked for. Cr,0, Li;0, and SrO present in traces. S is in
part, at least, present as pyrrhotite.
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2. PERIDOTITE FROM DEWITT, NEAR SYRACUSZ.

[BULL. 168,

A rock described by Darton and Kemp, Amer. Journ. Sci., 3d series,
vol. 49, p. 456. Contalns olivine, partly serpentinized, blotlte, and

augite, with magnetlte, apatite, and perofskite.
Classed by Kemp as limburgite.

mite also.

Possibly a little chro-

Analysis by H. N. Stokes, record No. 1491. The FeO represents the
total iron, because the sulphides present, possibly as pyrrhotite, pre—
vent the separate estimation of: the two iron oxides.

H,0 below 100°
H,0 above 100°

36. 80
4.16
8.33

25. 98
8.63

.17
2.48
.51
6.93
1.26
.47
.20

100. 22

99.75

.09
.13
.12
trace
2.95
.06
.95

.47

L R —

D

(OO RS

L2
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NEW JERSEY.

Rocks A, B, and C, described by J. P. Iddings in Bull. 150, pp. 254,
209, 236. Analyses by Eakins, record No. 1299.

A. Basalt, Watchung Mountain, Orange. Containspyroxene, mostly
malacolite, plagioclase, magnetite, and glass, with variable amounts of
serpentine or chlorite. The feldspar is partly altered into a mineral
which is probably prehnite. P. R. C. 102.

B. Elwolite-syenite, Beemersville. Contains nephehte, 01thoc1ase,
®girite, and biotite, with melanite, sphene, apatite, zircon, and magne-
tite in smaller amounts. Sodalite is probably presentalso, P.R.C. 78.

C. Minette, Franklin Furnace. Contains alkali-feldspar, biotite,
-monoclinic pyroxene, magnetite, epidote, calcite, chlorite, apatite,
sphene, pyrite, and a little secondary quartz. P. R. C. 91.

D. Nepheline-syenite, Brookville. Collected by N. H. Darton and
described by F. L. Ransome in Amer. Journ. Sci., 4th series, vol. 8,
p-417. Containsalkali-feldspars, nepheline largely altered to secondary
minerals, brown amphibole, biotite, cancrinite, plagioclase, muscovite,
®girine-augite, apatite, titanite, fluorite, and a few specks of mag-
netite. Also secondary analcite, sericite, and natrolite (?). Analysis
by Steiger, record No. 1807.

A B.. C D
S0, e e 51.36 53. 56 40.71 54. 68
ALy oo e e 16.25 24.43 |- 19.46 21.63
1 0 NP 2.14 2.19 7.46 2.922
FeO . n e eeaaeee 8.24 1.22 6.83 2.00
MgO ....... e emmeeemmeccaeaan 7.97 .31 6.21 1.25
CaO.eeeno.... e eeeniann 10. 27 1.24 11.83 2.86
CNayO il 1.54 6.48 1.80 7.03
KiOoaoinaaos et 1.06 9.50 3.26 | 4.58
40at100°. ... . .27
H,0 above 100° ... ...eecun--. } 1,' 33 } % } 1.53 1.88
45 (0 RPN AP NS AP 79
X0 USSR RSN US R 28
MnO o eeeaeeaees 09 .10 18 trace
NiO v ieeeeiacacaalnn (12 S PP PRI I
127:10 PRI RPN RPN HRRN .05
) DI ISP RO SN .22
3]0 SN RPN ORI IS 07
L0 RPN PRSP SN .74 none
100.28 |- 99.96 100. 01 99. 81
Less O=F. i e el .09
99.72
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PENNSYLVANIA,

A. Aporhyolite, Monterey, Franklin County. Described by Flor-
ence Bascom in Bull. 150, p. 343. Contains alkali feldspars, quartz,
sericite, epidote, titaniferous magnetite, leucoxene, and rarely sphene.
Analysis by H. N. Stokes, record No. 1479. P. R. C. 136.

B. Quartz-porphyry, same locality. Analyzed for G. H. Williams,
but never described. Analysis by L. G. Eakins, record No. 1850

A. B.
o R 76. 34 73.85
| ALOg. el ST 11.60 | 18.15
)0 N 2.41 3.27
o DR .30 .36
MEO - e e aan .08 .32
(01 0 N .55 .82
N o S 5.50 2.29
KyO e e 2.75 5.42
HyO ab 1000, .ot eieiee e ceacaeannannes .10 } ‘ iy
H,0above 100° . . oo et ee e ceeeaeaaannn .39 ’
THOg - - - e e e e e e e e aan 26 |eeoannn.
O P ..| trace .06
MIO e etneaeaa—a—- trace .09
BaO..ueoeannne... e e eaaan 09 |eeeaeeonn.
00 eteacvaaamnnaan. race’ |eeeeennn--
100.85 | - 100.34
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. DELAWARE.

Feldspars from gabbros. Separated by Diller, described by Chester
in Bull. 59. Analyses by R. B. Riggs, record Nos. 459, 460, 461.

A. Sp. gr. 2.592 to 2.877, from a typical gabbro, Brandywine Creek,
Wilmington. >

B. Sp. gr. 2.592 to 2.780, from a typical hypersthene- gabbro, Fifth
* and Van Buren streets, Wllmlngton

C. Sp. gr. 2.592 to 2.749, from ‘‘Iron Hill hyperite changing to
diorite,” near Whitaker’s ore pit.

A B. c

03 (0 70.87 51.44 44.09
ALOgeeemee e el 18,36 | 30,05 | 35.41
FeyOg cocie e .68 .96 .51
MgO oo .04 trace none
(071 S 508 | 13.19 18.47
B F: X O U 4,32 4.07 C.99
(s T e .63 | - .21 .19
MnO .o trace [.o-ace-.-- trace
Ign ...ooailll cemeeeeaaaas .45 .35 .36

- 99, 83 100. 27 100. 01

Samples dried at 105°. FeO not determined separately.



42 - ANALYSES OF RdoKs, U. 8. GEOLOGICAL SURVEY.  [BULL.168.
MARYLAND, INCLUDING THE DISTRICT OF COLUMBIA.
1. PERIDOTITE AND PYROXENITE.

Rocks A to I, inclusive, described by G. H. Williams in Amer.
Geologist, vol. 6, p. 35. ‘
A. Porphyritic lherzolite, Johnny Cake Road, Baltimore County.
Contains olivine, bronzite, and diallage, the olivine partly serpentinized.
Analysis by T. M. Chatard, record No. 1094. .

B. Pyroxenite, Johnny Cake Road. Cons1sts entirely of hypersthene
and diallage. P. R. C. 110.

C, D. Alterations of B. B, C, and D dried at 104°.

E Smaragdite rock, altered pyroxenite, Dogwood Road, Baltlmore
County. :

Analyses B, C, D, and E by J. E. Whitfield, record Nos. 975, 976.
C, D, and E are from the laboratory record, and do not appear in the
published paper.

A B c. D E
Si0g. i - 43.87 '50. 80 50.10 51.94 53. 22
ALOse o iiiaann.. 1.64 3.40 2.00 2.53 3.14

| FeyOp woeieniiianne. 8.94 1.39 2.38 2.88 f .. .......
FeO. oo aa.... 2.60 8.11 8.68 9.38 7.95
MgO ... .| 27.32 22,77 26. 85 25.97 20. 09
(67 0 6.29 12,31 5.06 3.60 14. 44
U O _

S } .50 } trace } none } none | trace
H,0at110°......... ©1.08

: .52 } 4.16 } 2.82 } .98
H,0 at red heat..... 7.64 :
TiOg ceecceeaiaaaaas .12 none none none none
| X weee--s|  trace trace none none |eeecee..-.
(6 X0 44 .32 36 60 23
NiOoemoiiiaaeaae trace |oceeececcloicccadecenecccelacicaaaans
MnO.oeeeemenana-... 19 .17 .29 trace 11
110 I R, trace trace 19 trace
(o) ISR 24 .26 16 26

100. 63 ' 100.03 -| 100.14 100, 07 100.42

- - e —— it

i e e T
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F, G. Two samples of websterite, Hebbville, 6 miles west of Balti-
more. ‘
" H. Bronzite from G.

I. Diopside from G.

The rock consists entirely of bronzite and diopside. Analyses by
T. M. Chatard, record Nos. 1094, 1123.

J. Websterite, Oakwood, Cecil County. Composed of hypersthene
and diallage. ~Analysis by W. F. Hillebrand, record No. 1755.
Described by A. G. Leonard, but hitherto unpublished.

K. Cortlandtite, Ilchester, Howard County. Analysis by W. F.
Hillebrand, record No. 1422. Published by Williams in Fifteenth
Ann., page 674. The rock consists of olivine, pyroxene, and large
hornblende crystals, the latter considerably altered to talc.

F G H. 1 3 K
IS0 R 53. 98 52.55 54.53 51. 80 53.21 39.20
ALOg oot 1.32 2.71 1.93 2.21 1.94 4.60
Fe,03 cevnennn 1.41 1.27 1.70 1.29 1.44 3.45
FeO.oouueenno. 3.90 4,90 8.92 3.50 7.92 6.15
MgO ...o..... 22.59 20. 39 29. 51 17.76 20.78 31.65
Ca0.......... | 15.47 | 1652 | 225 | 20.99 | 13.12 | 3.23
Na,0oueenennn undet. o undet. 11 .42
KiOooeoonnno undet. {} ~ |*77eemecc undet. .07 .14
H,0at100°...| .09 .14 .50
H,Oabovel00° .83 } 1.09 } 114 } 65 .87 9.38
TiO wceecen-e .15 .14 | undet. .13 .26 .52
POgecacan.cn trace trace trace trace trace trace
Y/ {0 PN SR R PR P trace |...cen....
20 YRR R (R F SR N1 S
(00 N .53 .44 .30 .51 .20 .41
NiO.......... trace |.oeeieoc|icamaniaefans eeeee 30
(0710 PRI PPN MR A FORIPN } O
MnoO......... .21 .24 .28 trace | 122, .20
3300 SR FURU USRI RS I none |ee..o....
1Y SRR IR FRPUS MO U Y0 T IO
X0 JPRRPEY RPN AP PRI RS trace trace
)01 RPN RN PP HORPRIN SR 03 |eceenennns
(607NN RSN HPRPIN NP R B [ I O,
100.48 | 100.52 | 100.56 98. 84 100. 47 100. 15
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9. GABBRO AND DIORITE.

Rocks A to E, inclusive, described by G. H. Williams, but not in
detail, in 15th Ann., pp. 673, 674. Some of the rocks, with other
analyses, are discussed by h1m in Bull. 28. Analyses by W. F. Hille-
brand, record No. 1422. -

A. Olivine-gabbro, Orange Grove, Baltimore County. Contains
plagioclase, diallage, hypersthene, fresh ohvme, magnetlte, and apa-
tite, and sometimes hovnblende.

B. Hypersthene-gabbro, Wetheredville, Baltimore County. Rich
in hypersthene and diallage, with plagioclase, magnetite, and apatite.

C. Gabbro-diorite, Ilchester, Howard County. A coarse anorthite-
hornblende rock, probably an altered gabbro.

D. Biotite-diorite, Triadelphia, Montgomery County.

E. Biotite-diorite, Georgetown, D. C.

To these may be added an apparently unpublished analysis made for
Williams by L. G. Eakins, record No. 1350, as follows:

F. Hornblende-diorite, Rock Creek tunnel shaft, Washington, D. C.
Relations to E not stated.

A B C. D E F.

8i0y. ... 48.91 | 44.76 | 43.42 | 55.97 56. 41 56.18
ALOgeeeceann. 8.81 | 18.82 | 22.37 | 15.60 15. 19 14.76
Fe,Opoooveven 1.04 2.19 .81 1.21 1.60 2.12
FeO...ooo.... 9.52 | 4.78 9.25 6.28 6.24 6:98
MgO.....-... 15.19 | 11.32 5.75 6.83 7.18 | . 8.11
CaO......:...| 14.69 | 14.58 | 13.3¢ | 7.31 6.77 7.97
NagO ..ooone... .64 | .89 | L2 | 2.2 2.21 1.62
) 0 U .10 | .11 1.13 1.2 | 134 .80
H,0at100°... .07 A7 1T 090 .18 .08 } L 37
H,0abovel00°| .52 2.36 1.54 1.85 2.00
TiOg wecenenn. .87 13 | L2 | L 69 oo,
POgeceene.... trace none .10 .16 .05 .08
13 TO P/ (0% SR RN (AR SR PR Fy s S 1 A
()X 0 S .15 .08 | trace .04 N1 P
MnO......... .16 .15 .06 |, .08 11 17
Li,0ocenaen.o. trace trace trace trace |- trace |-.........

100.17- | 100.29 |100.85 | 100.10 | 100.06 | 100.16 |
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The following rocks, from Cecil County, have been studied by
A. G. Leonard: Descriptions as yet unpublished.

G. Quartz- biotite - hornblende - diorite, near the foundry on Stone
Run. Graniticin appearance.

H. Quartz-biotite - hornblende - diorite, near Porter’s bridge on
Octoraro Creek. o

I. A true diorite with very little quartz, Stone Run, one-half mile
northwest of the mill near Rising Sun.

J. Norite, three-fourths of a mile northwest of McKinsey’s mill.

Analyses by Hillebrand, record No. 1755.

G H. 1 J
) (0 58,57 55.16 44,04 48.02
Al,Os.._-..-.---.......‘ ....... 16.10 17.51 20.01 20.01
Y 2.89 2.62 4.22 1.13
FeO . oo ll.. 6.12 5.83 8.61 7.29
B £ P 2.33 4,35 5.01 10. 05
1010 7.39 8.50 11. 68 11. 42
NaO o ooooe s 2.11 1.83 1. 1.24 .51
o 1.01 1.08 .15 .05
H,0at105° .. ... ......... .21 .18 L1 .10
H,0above105° ... ... ...... 1.27 2.01 1.90 .87
510 N, s 141 .64 2.24 .23
0 R PR .37 .21 .52 trace
Y/ (O .09 .02 .10 none
V05 cceccaaaaa . X .02 .04 .05 .02
Cry0geenee e, none trace none .03
NiQ,C00 - ccieiieicaeaeaae none .01 .01 .01
MnO .o .18 .15 .28 .18
13 L PPN trace | trace none none
27T 0 N trace trace none none
X O Y trace trace trace trace
FeS; -...... e trace .03 .25 11
00, ....... et eteeaaaan none none none .25
100. 07 100. 17 100. 42 99. 98




[
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3. GRANITE AND GNEISS.

For descriptions see Williams, 15th Ann., p. 657, and .Keyes, wd.,

p- 685. The Rowlandsville granite is described by Grimsley in Journ.,

Cincinnati Soc. Nat. Hist., vol. 17, p. 78.

A. White granite, Brookville, Montgomery County. (Williams.)

B. Binary granite, Guilford, Howard County. Contains quartz,
orthoclase, a little plagioclase, muscovite, and biotite, with occasional
zircon and apatite. (Keyes.)

‘C. Biotite-granite, Woodstock. Light colored, fine grained. Quartz,
feldspar, and biotite, with accessory allanite and epidote. (Keyes.)

D. Biotite-granite, Rowlandsville, Cecil County. Dark colored.
Contains plagioclase, orthoclase, quartz, epidote, biotite, sphene, mag-
netite, and apatite, with a little secondary muscovite. The percentages
of the several minerals are computed by Grimsley from the analysis.

Analyses by W. F. Hillebrand, record Nos. 1220, 1422, 1455. In B
and C manganese was present, barium and strontium were not tested
for, and the alumina contains possible titanium and phosphoric acid.

A B. c. D.

Si0ge el 74. 87 72.57 71.79 66.' 68
ALOg......_. S 1497 15.11 15.00 14.93
FeyOg.cccemaenieeeicaacaannn trace - .59 .77 1.58
FeO o iiieeceeaaaans .51 1.02 1.12 3.32
U 100 L .16 .30 .51 2.19
1071 0 SR .48 1. 650 2.50 4.89
N2p0 ot ceeens 3.06 3.92 3.09 2.65
B O TS 5.36 4.33 4,75 2,05
H,0at100°. . ..o oeenoann.. .26 .16
H,0 above 100° .. o.o......_:.. 66 } 47 } 64 1.09
TiO e e ceecciaccaaccaaccaaann .05 undet. undet. .50
1 X0 W .21 | undet. | undet. .10
MnO .o ccccaeecaaaans " trace undet. undet. .10
13) {0 1PN PRI undet. undet. trace
2710 I AP undet. undet. .08
| P O trace trace trace trace
99, 89 99. 96 100..17 100. 32
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E. Biotite-granite, Dorseys Run, Howard County. Typical, dark
- colored. Quartz, feldspar, and biotite, with accessory allanite and
epidote. (Keyes.)

F. Same locality, light-colored dikes.

G. Inclusions in E. Derived from gneiss. .

H. The typical gneiss of the Dorseys Run ares. Perhaps of sedi-
mentary origin.

Descriptions by Keyes Analyses by Hillebrand. The remarks
appertaining to B and C apply here also. Record No. 1220.

E. F. G. H.

0 R 62.91 | -70.45 | 57.33 | 48.92
ALOge e iiiaeenns 19.13 | 15.98 15.31 16.57
FeuOqe o momeeceaeecaannn S .98 .75 3.39 4,21
FeO . oo eeaeaaaas 3.20 1.84 8.19 9.18
MO - e eeanns 1.69 7|l 486 5.98
0. et 4.28 | 2.60 3.95 9.69
N8GO e 3.94 3.83 1.22 2.47
;O S 3.38 3.59 4.57 1.56
b5 00 .63 - .45 1.80 1.68
Li0 ool trace trace trace trace |

100,14 | 100.26 | 100.12 | 100.26

‘1. Biotite-granite, Sykesville. Contains quartz, feldspar and bio-
tite, with accessory magnetite, zircon, and apatite.

J. Inclusion in I, derived from limestone. Yellowish central portlon
Consists of epldote_ and quartz, with a little chlorite.

K. Same inclusion, fine-grained dark outer zone. Quartz, garnet,
and epidote, with a little magnetite. Feldspar and muscovite in some
portions. Descriptions by Keyes. Analyses by Hillebrand, record
No. 1220, with the same limitations as in the Guilford, Woodstock and
Dorseys Run granites.

I J. K

310 71.45 67.02 47.35
AL e o . 14.36 13.77 29.76
FeyOge e e 2.07 4.64 2.94
FeO oo ieaeeeeaas 2.78 1.02 3.15
B - 1.17 .65 1.60
(0 16 PP 1.58 11.09 2.20
B 7: X O N 1.95 .66 2.84
) L O S 3.28 .09 6.83
H,O.........-........-......--.....---_. 1.30 1.16 3.15
X O trace trace trace
99, 94 100. 10 99. 82
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L. Typical gneiss of Washington, D. C., from quarry of Potomac
Stone Company, 1 mile below Chain Bridge. A basic granite.

M. Fine-grained, fissile, chloritic gneiss, from northwest of Cabin
John Bridge. Also a basic, granite.

N. Fine-grained, hard greiss, from the second lock at the Great Falls
of the Potomac. Probably of sedimentary origin.

Described by Williams. Analyses by Hillebrand, record No. 1459.

L. M. N.

1S {0 R 67.22 63.43 78.28
JN o N een- 15.3¢ | 16.69 9.96
Feg05 ceee e e 2.78 3.36 1.85
0 SR S 3.41 3.87 | © 178
MEO eeen e eneaes 1.65 2.33. | .9
00 o et 1.36 - .80 1.68
7 0 S eeeaaann 2.00 2.38 2.73
K0 oot a 3.26 3.22 1.35
H,0 86 110%. . & ee oo oot 29 23 12
H,0 above 110° ... ........._. e 1.68 2.67 .83
TiOge------ e eeeeeeeeeceaeeeeaaaas . .84 .91 .70
0 4 .1 1
MnO . eecaii i .13 .09 .08
1) 4 O RN trace trace trace
31 0 2 eeans .04 03 02
7 X R R - trace trace trace

100. 14 100. 12 100. 44
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To these may be zEdeed three analyses of feldspars from the pegma-
tite of Jones Falls, Baltimore. Described by S. L. Powell in Johns
Hopkins Univ. Circular, vol. 12, p. 49.

record No. 1421.

O. Flesh-colored microcline.
P. Green microcline.

Q. Albite-oligocla

1se, near Ab,An.

IGN‘]EOUS AND ORYSTALLINE ROCKS.

0. P, Q.
13 65. 06 68. 48 63.72
Al Ogeeneaanaaa.s I 18.41 16.11 22. 26
R : .20

izfi‘.l ______________________ } trace 17 } trace
MgO oo .04 .03 .06
(0 O .26 .23 3.58
JAF: O N A 1.60 1.27 8.98
G O AN 14.80 - 12. 99 .76
H,0at 100°. . it .04 .06 .09
H,0 above 100°. .- .ocoiiiii e .26 .26 .43
13) (O 2 R trace trace trace
27T O E .3 05 |eeeeaanan

100.10 | 99.85 99. 88

O and Q the traces of ir

P contained a little ungeparated quartz.

All three contained traces of lithia.

n were weighed with the alumina.

Bull. 168——4
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°

4. MISCELLANEOUS ROOCKS.

A. Typical diabage, Rocky Ridge. Analyzed for J. S. Diller, but
not described. Analysis by E. A. Schneider, record No. 1370.

B. Ottrelite-phyllite rock, Liberty, Fredenck County. Analyzed
for S. H. Williams, but not descrlbed

C. Ottrelite separated from B. Analyses B and C by L. G. Eakins,
record No. 1349.

D. Quartz-schist, Shoemaker quarry, near Stevenson Station, Green
Spring Valley. Described by Bayley in Bull. 150, p. 302. -Contains
quartz, muscovite, occasional tourmalines, microcline, zircon, and iron
stains. Analysis by Schneider, No. 1370. P. R. C. 119.

E. Mica separated from D. Analysis by Schneider, No. 1377.

F. Sericite-schist, Ladiesburg. Described by Bayley in Bull. 150,
p. 817. Contains quartz, sericite, chlorite, a mineral thought to be
kaolin, zircon, iron oxide, and rutile. Analysis by George Steiger,
record No. 1600 P. R. C. 126.

G. Another sample of F. Analy51s by Schneider, No. 1370

A. B. ¢ | D E. F. G.
805 nennnn. 51.68 | 34.92 | 23.40 | 91.65 | 44.93 | 57.24 | 58.11
ALO,.. ...... 15.87 | 82.31| 39.31| 1.59| 29.81 | 23.48 | 21.84
Fe,0y ........| 1.46| 10.21| 5.14| 857, 6.10| 3.19| 2.62
FeO.......... 8.43| 8.46| 21.94 | ".21_} 4.87 | 5.63
MgO ..oo..... 7.8¢| 113| 2.18 7| 116 .93| 1.8
CaO...... ... 11.08 .36 | trace | nome |........ .09 | none
Na,O......... 1.86| 212 .20 .07 .50 | 1.18 .97
KOooooon ... .34 1.87 .20 1.93| 10.28 | 3.55 3.66
H,0at 100°...| .16 } 5 9 } 6al | 1.38| .33 .35
H,0abovel00°| .15 .60 | 4.88| 4.65| 4.05
0 weenneen- 72| '3.87| 119 13| 105 08 81
PO; ... 12 23| trace| none |........ 09 21
MnO......... 15 trace trace trace trace | none 19
X0 S DI P RPN R 1976/ 3 D U
D R FP RO A 222 |
99.86 | 100.27 | 100.37 | 99.92 | 100.31 | 99.68 | 100. 29

&)
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\

VIRGINIA.

A. Andesite, 34 miles east of Front Royal. Described by Keith in
14th Ann.,p. 305. Intermediate between diabase and quartz-porphyry.
Contains plagioclase, quartz, magnetite, ilmenite, and a little epidote.
Analysis by George Steiger, record No. 1450.

B. Porphyritic felsite or felsophyre, forks of Straight Creek, 3

“miles ENE. of Monterey. Described by Darton and Keith in Am.

Journ. Sci., 4th series, vol. 6, p. 305. Contains phenocrysts of biotite,
orthoclase, and plagioclase, the mica and feldspar being about equal in
amount. In the groundmassare feldspar, quartz, magnetite, or ilmen-
ite, and a little secondary chlorite with less muscovite. No glass.
Analysis by Hillebrand, record No. 1665.

A. B

(0 U s 51.08 | . 69.56
N o 11. 37 16. 52
Fe,Opevnnn-nn. e s 11.17 1.67
FeO.oeuenn-... e 5.64 1.19
) 1210 S R 3.96 41
Ca0 ..oooo.... s 5.20 1.20 '
N0 e et e e . 5.54 4.46
KOoonmnnen. e aennaan 1.50 4.68
H,0 86 110°. oo oem e 1.31 .34
H;0 above 110°. .. eno oo e eenanns .19 .67
TiO; e----. e meeeee e eeemee—neeena 2.67 .31
POseenennnn-. e .39 .08
MnO......... ST e 22 1 o7
S0 . SRS SRS trace
BaO.......... RN IR .10
L0 ...l TP PR trace
COp cemannnn. RO P none
o) N S ®
1S A ................... R NP (RS trace

100.24 | 100.26
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NORTH CAROLINA.

"Rocks A to F collected by Arthur Keith, who f .rnishes the petro-
graphic data. Analyses B, C, D, and E by W. F. Hillebrand, record
No. 1707. Analyses A and F by H. N. Stokes, record No. 1710.

A. Porphyritic rhyolite, 2 miles west of Barmers Elk, Watauga
County. Contains orthoclase and plagioclase, with less quartz, epidote,
chlorite, and pyrite.

B. Quartz-porphyry, 24 miles northwest of Blowing Rock, Watauga

County. Contains quartz and orthoclase, with subordinate sericite, -

chlorite, and biotite. .

C. Diorite, east end of Hump Mountaln, Mitchell County Con-
tains plagioclase, orthoclase, and hornblende, with less qual tz, blotlte,
magnetite, and garnet.

D. Garnetiferous diabase, 14 miles southeast of Cranberry. Con-
tains plagioclase and hornblende, with less garnet, biotite, and
magnetite.

A B. c D
B0 e e 62.35 79.75 46.91 52.11
ALOgm oo, s 13.24 | 10.47 | 15.85 | 13.70
) o WU 3.52 b .64 2.86 1.22
FeOouoae i, 6.33 .92 9.95 9. 86
MgO oo .85 .13 7.01 8.08
(070 S 3.4 .15 9.62 | 12.16
UL B, peee- 2.79 1.36 2.65 1.31
o0 D 3.95 6.01 69 | .16
H0at110° .. ........... .1 .08 .24 .06
H,0 above 110° .. ............. 1.21 .60 1.62 .53
TiOg ceecmcaacaaaaann. eea- 1.18 .15 2.03 .32 |-
.50 N e 57 trace |© .26 05
Y/ 4 O X DR .05 none none | .
(0 0 X none foe.e.o.-.. 1) O ORI
/% O ISP PP RPN [P0 S
CoO,NiO. o cieceecaeicaaann none none .03 .03
MDO .o ceeeeeecceeaeaciccaaan .08 trace .22 .20
1354 0 2 SR trace trace trace? none
)5 7:7 0 eaaeae ) .16 .06 trace? none
| X N trace |- trace trace trace
B e eoea|eeeeceeeed]  noRe none trace
99. 68 100. 37 99. 98 99.79

-
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E. Epidote-chlorite-schist, + mile northeast of Montezu ma, Mitchell
"County. Contains epidote and feldspal with less chlorite, h01 nblende,
and magnetite.

F. Metamorphosed amygdaloid, 3 miles southeast of Boone , Watauga
County. Contains orthoclase and plagioclase, with less sericite, chlo-
rite, and magnetlte

G Pyroxenite, var. websterite, from Webster. Described ny Wil-
liams, Amer. Geologist, vol. 6, p. 35. Consists‘of diopside and bronz-
ite. Analysis by E. A. Schneider, record No. 1096. Material dried
at105°. P. R. C. 388.

H. Spherulitic rhyolite, Sam Christian gold mine, Montgomery
County. Described by Diller, Amer. Journ. Sci., 4th ser., vol. 7, p.
837., The rock of the supposed fossil, palaeotrochls Contains feld-
spar and quartz, with a little biotite and sericite. Analysis by Hille-
brand, record No. 1796.

E F G. H
S0 N S 47.85 43.62 55. 14 79.57
ALOg. o oot 16.51 17.30 .66 11. 41
Feu05 e 4.16 14.13 3.48 . .20
FEO .o e e ateeeaannans 7.43 6.83 4.73 .70
MO oo 6.24 2.34 26.66 | alittle
Cal........... R 7.00 1.63 8.39 21
NagO. .o...... s T 3.20 3.45 .30 3.46
00 JO .82 808 |eceoooen.. 3.52
CH,0ab110°. oo I Y ) .18
H,0 above 110°.............. | 400 2.93 } .38 .61
O P e 2.28. 2.75 trace .11
PO ceecennnnn eeemecenaanas .35 1. 34 .23 trace
ZrOg «ceuenan-. pemeceeaaaaan 12 S PR PO R e
(0% 0 U eeeeeeeaneane .01l | none 15
V203...‘ ....... enessccaa P, 5 T RO RN Y
CoO, NiO oo ieoiiiaiiaciaaaes .03 none B ) R OO
MnO...e.ao..u r ............... .24 trace .03 none |
133 {0 I trace? trace, |-eecceccaafeccaacaaas
1:7Y 0 S trace? 09 |eeeennnn.. .05
0 S trace 1027 - S I IO
100. 41 99.74 | 100.36 | 100.02
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The following rocks from Corundum Hill were collected, analyzed,
and described by T. M. Chatard, Bull. 42, p. 45.

I. Altered gneiss. Made up of micaceous scales, with grains of
q<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>