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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,



16 ANALYSES OF ROCKS, U. §. GEOLOGICAL SURVEY.  [BULL.168.

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.
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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
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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
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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.



CLARKE.] IGNEOUS AND CRYSTALLINE ROCKS. 35

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.
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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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Analyses by W. F. Hillebrand,

In



(N

50 ANALYSES OF ROCKS, U. 8. GEOLOGICAL SURVEY.  [BULL.168.

°

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
quartz and some earthy matter. Record No. 238.

J. Dunite. Olivine rock containing a little chromite. Record No.
256.

K, L. Yellow,clay-like alterations of dunite. Record Nos. 254, 255.

Other analyses of altered rocks are given in the paper, and also
analyses of associated minerals.

I J. K. L.

110 AU 64.27 | 40.11 | 40.18 | 40.04
ALOge o enn e 16.75 .88 1.35 3.17
1 0 N 6.08 120 | 10,97 | 12.15
Y o SR .89 6.09 fooomoeoioeeeaaes
MEO -ttt 174 | 4858 | 43.84 | 42.97
080 o e p1: 2 IR I SRR
B O 89 Jeceeiacai]ormeaea e
0 SO 809 e oo
H0 (Ig00) - eneoaeeeaennes 4.97 2.74 2,01 2.14
TiO) eeceeccmaietcceaacaann 1.32 |ocanaea... none none
PO ool 11; 20 TN ISR IO
16 X0 NN N .18 L4l |,
MO oo e 1 A P ISR (SRR
Chromite ............................... L I P 17

100.37 | 100.34¢ | 99.76 | 100.64
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' ‘ GEORGIA.

Rocks collected by A. H. Brooks, who supplies tne petrographic
data. Hitherto unpublished. Analyses by H. N. Stokes, record No.
1727.

A. Meta-quartz-diorite, 2 miles southwest of Sweden, Gordon
County. Contains plagioclase, near labradorite,egreen hornblende,
sometimes diallage, much vitreous quartz, and accessory magnetite,
. _ilmenite, and orthoclase. ~Also secondary epidote, zoisite, uralite,

chlorlte, garnet, calcite, and leucoxene.

B. Augite-microcline-granite, 1 mile east of Rowland, Bartow
County. Containg microcline, some plagioclase, abundant pyroxene
‘partly altered into chiefly uralite and chlorite, some biotite with fre-
quent inclusions of rutile, much blue vitreous quartz, apatite, zircon,
and«magnetite. '

C. Quartz-gabbro, 2 miles southeast of Walleska, Cherokee County.
Closely related to.B. Contains essentially plagioclase, near labrador-
ites, and augite. Accessory magnetite, ilmenite, apatite, and zoisite.
Orthoclase is sparingly present. Quartz occurs in vitreous masses.

A. B. C.

(0 N S 69. 87 67.98 56. 20
ALOge - el s 12.02 14.84 15.46
O 1.42 1.00 1.54
FeO.......... s 3.49 3.15 9.76
MgO «.o....... e 2090 91 | 1.83
102 I 7.86 2.17 5.39
Na,0..ocneans ereereeaanaad et .66 [ 2.66 | 2.78
KOueoaeanonnt e ecmceeeemmccaseaaaanannn A1 |- - 4.76 - 2.56
H0at 110° o oene e, . .18 14 .16
H,0 above 110°. oo oo aaas .89 .49 .59
THO, <o el e e e nans .69 | .84 2.95
Py05 ceccncminmneeaea e eeae e eea .17 .34 1.13
1 5. N .18 | , trace .13
27 10 J Y R v eecmeeaa——— none .20 - .17
I O S S none trace trace
Li,0 ool Bavcessecasccanuonccenanae- trace trace none
COyaannnn. e eaccncceseceneeecacanaann .43 none | ° none
S eeeeaes e emeaceemesacamanncanannn " none .08 .07
SOg cceceecdeaccnaceaacaaaaas SO none trace trace
Cloiaa.., e amemeaeeeaaaaaaa none trace trace
B e et ®) trace trace
O (graphlte) ............................ ST I3 R P

RO ’ = 1 100.25 | 99.77 | 100.02"
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KENTUCKY.

1. THE ELLIOTT COUNTY DIKE.-

" Described by Diller in Bull. 88. Also in Amer. Journ. Sci., 3d series,
vol. 32, p. 125.

A peridotite, var. ‘klmberhte, consisting lar, gely of olivine, sometimes
altered to ser pentlne Pyrope, ilmenite, a few scales of biotite, a little
enstatite, and a trace of apatite are present as primary minerals. Sec-
ondary minerals are serpentine, dolomite, magnetite, and octahedrite.
P. R. C. 799. , '

A granitic rock occurs with the peridotite. It consists chiefly of
feldspar, orthoclase, and plagioclase, with a considerable amount of
quartz and ilmenite, and traces of hornblende, sphene, and apatite,

Analyses by T. M. Chatard, record Nos 27 2, 278, 282, 305, 351, 352
353, 354, and 358. ‘

A. Granlte

B. Peridotite (kimberlite). /

C. Olivine from peridotite.

D. Garnet from peridotite.

E. Ilmenite from peridotite.

A B C. D E

ST WU 60.56 | 29.81 | 40.05 | 41.82 .76
ALOge e eaeeeananns 16.19 2.01. .89 | 2n21 2.84
Fe,04 vevmnmennnnnn. 5.19 5.16 2.36 4.21 9.13
FeOuueaemamaann... 2.41 4.3 | . 7.14 7.98 27.81
11710 S 1.30 | 32,41 | 46.68 ‘| 19.32 8.68
080.ucaeeciccnaea] 2,09 7.69 1.16 4.94 .23
NagO.omemenennnnne. 4.78 1 .08 .07 } .19
0 JO - o482 .20 I
H,0,110% o enenmene]eenanene. 14
H,0,ign e cecaenannns 51 } 8.92 66 } 17 } 2
TiO, «eeenneaeanans 1.19 2.20 07 | . .16 | 49.32
PyOp cevcemccacnnnns 30 35 .04 none trace
(07 0 WU IR .43 24 91 74
MBO..eeeemeennnns 36 .23 20 34 20
050 JRN SRR 05 |evmeeeeecloveeeeeec|oenennnns
(0310 SRR FTNN RN trace |eeecececad|ieacaan...
(670 NPT IR 6.66 - S (U (S
805 cevnnanmnneamana]eeinnnns .- 3 IR ISR IR

99.70 | 100.86 | 99.42 | 100.58 | 100.10

PR—— PR}
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The following analyses are of sedimentary rocks adjoining the dike:
F. Calcareous standstone.

G. Fine-grained fissile sandstone.

"H. Indurated shale. :

- L. Fragment of shale included in the peridotite.

F. G: H. q I
810, - e e 60.78 | 60.25 | 41.82 35.53
ALOg .oeeee.... e aans 10. 54 20.18 20.71 18.23
1 o NN 3.27 | 153 2.59 2.46
FeO.. e iiiimiiaaaann. Y PR, 3.42 5.46 4.81
MO - eeoeeieeaaenes et 1.59 3.52 1.91 2.01
0o SRS AU ©10.15 B1| 991 | 2117
Na,0...... e emabeeeeeneanaas 1.41 .39 7.19 2.53
KyOuooeaeeannn ............ 2.36 3.17 .88 1.08
H,0, 110°......... eeeaans .85 194 |oooo.. 1.40
H,0,ign-oo.... et 2.82 5.17 8.78 9.00
V10 N .03 23 48 95
)X 0 VR A .09 10 08 08
[0 o W SUUUUURN IR IR rAce |emeeennn--
MRO - et eecem it : .10 .10 .17 .18
00, s decdoreomennanns 6.29 |eeoneennnn .55 .88

99.78 | 100.51 | 100.03 | 100.26

H was dried five hours at 110°, previous to analysis,
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9. THE CRITTENDEN COUNTY DIKE.

A mica-peridotite, described by Diller in Amer. Journ. Sci., 3d series,

vol. 44, p. 286. Contains biotite, serpentine, and perofskite, with less -

apatite, muscovite, magnetite, calcite, chlorite, and some other second-
ary products. P. R. C. 800.

A. The rock described by Diller. 'Analysis by W. F. Hillebrand,

record No 1241.

. B. An unpublished analysis of probably the same rock, from a shaft
40 feet deep at Marion. Collected by J. R. Procter, analyzed by L. G.
Eakins, record number 965. o

, ) A B.
90, - o e e e e e L.o| 83.84 34,50
AL g e e 5.88 14.37
| 0 N 7.04 2.85
FEO e e oo e e e 5.16 4.46
MEO - oo el S 22.96 | 2181
1071 0 J 9.46 .| 11.43
N2LO e e .33 .51
K0 - e e o e e 2.04 1.50
15 0 PO 7.50 7.14
1O PR A (- T M .
0 A S .89 LT
(0 X ¢ N [P e eeeeceeaaaaann FRRPR 18 ...,
MIO - oot I3 A
1 DR 15 (1 I IR
L67sL T trace |ee-ooea.-.
)3T 2 PRI 06 Jeeeeenen..
(o TR 05 eeeeen.
(00 .43 21
1S PPN M 60

99.86 | 100.15
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TENNESSEE.

. (abbro, 2 miles south of Limestone Cove, Unicoi County. Col-

lected by Arthur Keith, who furnishes the petrographic data. Analysis
by W. F. Hillebrand, record No. 1707. Contains hypersthene. vla-
gioclase, and magnetite.

$i0gu e enannnns A 48.11 || ZrOp coeoeeeeeeeenne. ®
ALOge oo iaaneanen. 14.74 || CrOg ccoenneeieeaennn. .01
Fe,Op-tnemnnnnnnen s 254 || VyOp oo, .03
FeOoooooer .. e 1185 || Ni0,Co0 «ueneemannnne. .03
MgO .ooceene.. S 510 || MnO.uemooneeneanans .19
Ca0........ s B2l SO e, .02
NayO.oooamaedoen.. 292 || BaO...ocoeoeeeenoan. .04
K,,O- ..... - 1.92 L0 ool trace
H,0 at 110°. . ..._....... 27 || FeSpeeniiiiiaaaannn.. .13
,H.,O above 110° R TRRREE R ‘ _99—96—
F5 (0 O S 3.17

P205....-.:......‘;. ...... .44

a Equivulent.tb 0.07 8. Assumed to be pyrite, no pyrrhotite being present.

MISSOURI.

Granite and poxf'phyry, 6 miles east of Ironton. Described by
Haworth in Mo. Geol. Survey, vol. 8, Annual Report, pp. 140, 180,
and 213. Analyses by W. H. Melville, record No. 1206.

A, B. Granite. A, P. R. C. 1027; B, P. R. C. 1028.

C, D. Porphyry. C, P. R. C. 1029; D, P. R. C. 1030.

Rocks composed: principally of orthoclase and quartz, with some
microcline, plagioc"‘la,se, and biotite, and minor accessory minerals.
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A B C. D

110 R 69.94 | 72.35 | 7183 | 71.88
ALOg. oo ienens 15.19 | 13.78 | 12.55 |> 12.88
Fe,05 - emeeeanaaanns eeeeed LS8 1.87 3.75 3.05
FeOun et eaeeaeaaaaaes .60 .36 .85 1.05
MEO - eeneaans .92 .42 .58 .83
G0 et 1.15 .87 .94 1.18
N2ZO - e e e 3.95 4.44 4.52 4.9
Ky emeeeeeeeaaaas | 429 4.49 4.20 4.48
H,0at100°. .. ooooennenann. .14 .22 .12 17
H,0 above 100° ... ooomeene... .85 .54 .30 .26
THO; e cee e e .25 .44 55 | - .92
1 X0 e eeemenaaas .13 .13 .16 .15
NiO..... eeeeecacemncean—eaaan trace .20 ) .15 .02
MDO . ceeeereeiceeecacnana- .03 .06 .04 trace

99. 32 99.87 | 100.04 99. 81

ARKANSAS.

Ouachitite, dike near Maple Spring, 4 miles southwest of Hot
Springs. Described by Kemp, in Ann. Rep. Geol. Survey Alkansas,
1890, vol. 2, p. 899. A dike rock of the monchiquite group. Contains
abundant and conspicuous augite and biotite, magnetite, and minor
accessory minerals in a groundmass considered by Kemp as glass.
Calcite and other secondary products are also present. According to
Pirsson, Journ. Geol.; vol. 4, p. 679, the so-called ‘“glass” in the mon-
chiquites is really analcite. Analysis by L. G. Eakins, record No. 1023.

110 Y 36,40 | KuOueeomereoeoannanns.. 3.01
ALOge eeameeeaeanns 1204 | HyOooeoooo.... eeeenen 2.36
Fe,0 comemeenenannnnns 827 | TiO; ceeeeiienennannnnn. .42
FeO.ueimammanannnannns 459 || P05 coinneenenneanann. 1.04

"ME0+ eeeeeiieenee.| 1144 | COyenniennn... e 3.94
C80.ncnceeannenninns| 14.46 0054
N8GO eneeeeeeeeeennnns .97 ‘

TEXAS.

A. Quartz-pantellarite, Vieja Mountains, San *Carlos, Presidio
County. Description furnished by E. C. E. Lord. Contains anortho-
clase, augite, and grains of quartz in a groundmass of egirine augite,
a brown hornblende, which is probably barkevikite, orthoclase, and
quartz. Magnetite and apatite are present as accessory minerals.
Analysis by George Steiger, record No. 1581.
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The following rocks from Uvalde County were collected by T. Way-
land Vaughan. Petrographic data furnished by Whitman Cross.
Analyses by W. F. Hillebrand, record No. 1681.

B. Plagioclase-basalt, Pinto Mountain, Brackett quadrangle Con=
tains olivine, augite, plagloc]ase (labladorlte), biotite, a very little
alkali feldspar (%), magnetlte, and apatite. Sp. gr. 3.118, 20°. P. R.
C. 1067.- :

C. Basanite, Mount Inge, Uvalde quadrangle. Contains sanidine, *
nephelite, hornblende, augite, mgirine augite, olivine, magnetite, apa-
tite, and a trace of pyrite. Sp. gr. 2.770, 20°. P. R. C. 1069.

D. Rock of basaltic habit, allied to C, 1 mile northeast of Big
Mountain, Uvalde quadrangle. Contains alkali feldspar, augite, mag-
netite, and variable amounts of olivine, nephelite, wgirite, biotite, and
zeolitic minerals. Sp. gr. 2.742, 23°. P. R. C. 1068.

A, B. C. D. )
10 Y SR 68.71 45.11 48.13 48.23
JN K o 13.45 | al12.44 | 18.44 17.43
“FeyOf wneneaaanns e " 5.31 2.67 3.41 2.77
FeOeueaniiaannn-. omene .75 9.36 4.30 5.92
MgO weeememaennans S 19 | 1156 3.06 2.99
€0 e, eees .96 | 10.61 5.89 6.38
NagO oo Heeens 4.63 3.05 8.00 6.87
O T e 5.51 1.01 3.80 2.78
H,0at110°. ..ooooeiiamen. .13 .16 .18 .54
H,0 above 110° . eeinenen.. .36 .78 1.59 2.84
TN .21 2.34 174 | .2.00
0 WO S .04 .51 .49 .69
/U S R @) 05 04
L none none
VO oo S I N O .04
NiO et eeeea]eccaaann .04 .02 trace
MDO - oeeeeoaenn .. RTINS .14 .22 19 18
SrO e e none trace 10 08
BaO.. e none trace 10 08
) 7 X O L AP N none none trace trace
Seeennnns P U 01 .09 08

10 1 J PO IO I
Lo PO AU ISR 11 .29 03
) I B IN (N undet. .08 undet.
100.44 | 100.02 99.93 99.97

| 7L T S IS, .02 09 feemecaens

100.00 99,84

aIncluding Cr;Oj.
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E. Phonolite, hill hetween Black and Big mountains, Uvalde quad-
rangle. Contains sanidine, nephelite, and wmgirite, and very little
brown hornblende, aug1te and magnetlte Sp. gr. 2.559, 19.5°, P.
R. C. 1070.

F. The portion of E soluble in 1:40 dilute nitric acid.

G. Nepheline-basalt, Tom Munns Hill, Uvalde quadrangle. Con-
tains olivine, augite, nephelite, magnetite, and apatite.  Sp. gr. 3.148,
19°. P. R. C. 1065. : '

H. The portion of G soluble in 1:40 dilute nitric acid.

( E. F. G. H
$i0y. e eenenns SURSTU 54.42 | 26.90 | 40.32 | 12.27
ALOg.ceemeeeneeenn .| 2076 | 14.34 | a9.46 6.09
B o N R 264 |eeeeea.... 475 ...
FEO et .33 | .60 7.48 2.83
MgO ... S .22 ® 18.12 6.48
Ca0. e, 1.84 .30 10. 55 1.45
N8GO w oo e 10. 41 8.32 2.62 2.39
KyO oo " 4.89 1.22 1.10 .93
H,0at110°. ... ..., 22 0 ™ .57 ®
H,0 above 110° ... .......... 2. 50 ® 1.25 )
0 BT I I 2.66 |.oo.......
| o a0 . .68 .68
ZrO; .......................... I 1 T NONE |eeveewon-n
Cry0p. ceee e 170) V- S PR I
NiO..... e NONE faeeeovenan .06 .....
MDO < T N .. 25 |,
SrO e trace |ocoe...--. N0 N
B0 e 04 |l 1
X trace |.---..-.. . trace |eooooono..
S J OL oo 1) P
1o N eeeeeaaant N I R 03 |eeeennen..
(o) I 2 05 eeeeeen
] I none |.eeceee-e- 04 feeeee.....

99.82 | 5L79 | 100.09 33.12
) 7 O 1 T P 03 feeeaaaas
99.77 |oeeen.. Tl 100,08 |ooeoooo...

aIncluding Cry0;
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" 1. Nepheline-basalt, Black Mountain, Uvalde quadrangle. Contains
olivine, augite, nephelite, magnetite, and apatite. Sp. gr. 3.200,
21.5°. P. R. A. 1066.

J. The portion of I soluble in 1:40 dilute nitric acid.

K. Augite from I. Violet in color, very pure. :

L. Nepheline-melilite-basalt, from about 3 miles southwest of
Uvalde. Contains nephelite, melilite, olivine, augite, magnetite,

and apatite. Sp. gr: 3.150, 20.5°. P. R. C. 1064.

_ M. The portion of L soluble in 1:40 dilute nitric acid.

I J. ¢ K. L. M.
5770 L] 89,92 12. 00 45. 23 37.96 19.32
TALOg. .. L. 8.60 515 | 7.73 10. 14 7.12
Fe,05 coaieennn SRR B 9T R 2.95 3.69 |-ouoonn..
FeOoumnnaan. 8.00 3.38 4.07 7.59 3.16
11210 S 20.17 7.16 12.25 14. 69 6.52
Ca0.eeeeenaaaan| 10.68 1.33 23.87 16.28 7.'75,
NagO cocuemenannnin.| 191 1.7 .47 2.18 2.11
KO.ovemeeaaaanan| 1,03 77 .12 .69 .67
H,0at110°. ... ... .43 ) } . .39" @)
H,0 at above 110°,..|  1.45 () ) 1.82 20
Tig0ucecaenennnns 270 | 4.98 2.93 trace
PO0gecccmnanaaa. . .51 |- .51 none 1.13 1.13
Y/ {0 M ] mone |eeceioioo|ieccaonan. none |..........
(0 X 0 I U S PR PR 08 |l
A/ R I S PO I I T O
SO0 J 11 S .05 N S T
MnO............ 24 |eieaannns 07 | .22 |eooio..
1S3 {0 2, 1 none |. .05 |..........
*BaO.eoceoiiiiidon. 1T R none 06 Jeeeeo.o--
Li0 oo trace |.ooce-a--- . trace |. trace eneaens
1o TN DO N A U 1 - 0% I
[ TR trace |.cceeiciiifecceannans i 04 oliilll.
&) P trace [eeceecaeacl-ae ceeeaee trace |.......-..
) R S N\ N I 07 e
‘ 100. 45 32.07 | 100.96 | 100.13 47.78
LessO..ccnn..... cone 0 S PR P, 08 eeeeeeaa.s
B S 111 20 RN I 100.10 |ooooeene..
I
|
|
|
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LAKE SUPERIOR REGION.

1. MARQUETTE REGION, MICHIGAN.

Rocks mostly described by Van-Hise and Bayley. When not other-
wise specified the descriptions have been published in Mon. XXVIII,
and partly in 15th Ann., p. 485.

A. Peridotite, near Opin Lake, E. } sec. 27, T. 48 N., R. 27 W.
Contains diallage, olivine, magnetite, and plagioclase. The diallage
is partly chloritized, and the olivine is partly serpentinized. Analysis
by W. F. Hillebrand, record No. 1452. P. R. C. 996.

B. Altered greenstone, Marquette district. Analysis by George
Steiger, record No. 1586, hitherto unpublished. P. R. C. 988.

C. Griinerite-magnetite-schist, sec. 11, T. 47 N., R. 2T W. Mainly
impure griinerite, with magnetite and quartz. Analysis by W. H.
Melville, record No. 1403. P. R. C. 984.

D. Like C, from sec. 18, T. 47 N., R. 28 W. Analysis by Melville,
record No. 1403. P. R. C. 980.

E. Like C and D, from sec. 20, T. 46 N., R. 30 W. Analysis by
H. N. Stokes, record No. 1546. C, D, and E are similar schists, and
alike in mineralogical composition.

A. B. C. D. E.
30 39.37 48.85 46.94 49.70 46.25
ALOge . eeannnen. | 447 15. 83 .66 1.35 .92
105K 0 N 4.96 2.50 | 4.5 3.10 | 30.62
FeO.oinaaaaannn 9.13 10.79 33.72 37.19 16.92
MgO -oeeeenaaano.| 26.53 5.82 8. 64 5.72 2.13
Ca0.......... Cemeen 3.70 6.20 3.22 .68 1.69
NaOoooomiiaaao .50 - 2.79 .16 trace none
KiOoeeeeeeaao .26 O RN TN none
H,0 at 110°. ... .87 7 N N FOSU
H,0 above 110° ... © 7.08 3.77 } 67 } 1.40 .42
TiOg cemcecacacannnn 66 1.28 NONE [ecececece- none
o M 17 .92 07 12 07
Cry0gecccvenacnnnnn. [ T O P
1610 R .12 .11 31 93 1.01
NiOeooeeaeaaanen. 17 R PSR S I, none
(0110 JUI U HOIPIIN RPN RO, trace
SrO cececeecaanann. trace (112 PR S none
BaO.oieeeaaaanin... trace 010) o T- T N I none
(60 . 1.23 none 2,79 loeciacaan. none
0 U IR Y T PRSI IO

99. 94 99. 89 99.69 | 100.19 | 100.03
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F. Gréen schist, sec. 34, T. 48 N., R. 27 W., near center of section.
Contains plagioclase, chlorite, and quartz. Analysis by George Stei-
ger, record No. 1447. P. R. C. 986. ' '

G. Sericite-schist associated with the preceding. Mainly sericite
and quartz. Analysis by Steiger, No. 1447. P. R. C. 985.

H. Dark-gray, foliated schist, SE. corner of sec. 30, T. 47 N., R.

30 W. Contains quartz, plagioclase, orthoclase, and biotite. . Analysis

by Steiger, No. 1525. P. R. C. 991.

1. Schistose gneiss, NW. # of sec. 35, T. 47 N., R. 26 W. Contains
quartz, kaolin, sericite, plagioclase, chlorite, magnetite, and apatite.
Analysis by Steiger, No. 1525. . .

J. Novaculite from Marquette. Described by Williams in Bull. 62.
Contains quartz and sericite. Analysis by W. ¥. Hillebrand, record
No. 759.

F G H. I J
310 ...| 6.3 70.76 63.50 |~ 82.38 76.99
ALOyeoeeeeseneonin| 16,45 14.83 17.89 11.82 13.92
B X o N .94 1.46 1.12 .97 .45
FeO ooooommaaaaaana  4.20 3.09 5.38 .26 77
MgO0 <ureenannnn. R B 1.99 1.22 17 1.12
(7 J S I 17T .36 2. 34 .22 .32
NagO o ceeaaenn. 5.24 .47 2.55 .59 .56 «
o0 JU I 1Y 3.50 2.43 1.04 3.65
H,0 at 100°......... .10 09 22 18 - } '2' 35
H,0 above 100° ..... 2.51 2.70 2:04 2,33
THO, woeeecieeennsen 26 .33 . 62 T
POg - vl 18 .26 .19 09 trace
B 5770 2N AN IO trace none trace
55 0 RS PRSP RPN SN RSO trace
COy eeeemeeaen SR T PR IR I N
100. 84 99. 84 99.50 99:69 | 100.13

LN
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2. CRYSTAL FALLS DISTRICT, MICHIGAN.

Rocks described by J. Morgan Clements and H. L. Smyth, in Mon.
XXXVI. A, B, C, and D by Smyth, p. 274. Analyses by H. N.
Stokes, 1e001d No 1721.

A. Granite, sec. 2, T. 41 N., R. 30 W. Contains quartz, orthoclase,
microcline, plagioclase, biotite, muscovite, magnetite, hematite, titan-
ite, and occasional apatite.

B. Gneiss, sec. 835, T. 42 N., R. 29 W. Same minerals as in A.

C. Mica-schist, sec. 35, T. 42 N.,R.29W. Contams biotite, quartz,
some microcline, and magnetite.

D. Amphibolite, sec. 32, T. 42 N., R. 28 W. Contains hornblende,
plagioclase, biotite, and quartz, with a little rutile and magnetite.

A. ‘B. . C. D.

810 - e et 76. 10 74.87 64.71 50. 36°
ALOg.eennn.. s 12.95 13.34 16.43 13.26
)N 0 N .65 .92 1.83 | - 6.30
FEO oo eeeaeeeeaanas 09 .21 3.84 9,34
1o S 14 21 | 297 5.55
(6770 DUURUSUNRRR eene .12 .50 .08 7.85
o S 2.36 | .2.50 .11 2.11
KiOuuooneeemeaeeeeennienl| 650 | 6.70 5.63 1.14
H,0at110°. . .o.oooooe... - .17 .12 .81 .16
H,0 above 110° .. ...coc..o.... .48 .44 2.79 1.55
i 0 MR .07 .07 .72 1.77
)0 T R .02 .01 .02 .20
MNO .« oeeeeeeeeecieeiaanaas trace trace trace trace

99.65 99. 45 99, 44 99. 59

.

Ba, Sr, Cl, F, 8,80, not looked for.
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The following rocks, with one exception, are described by Clements
in his portion of Mon. XXXVTI:

E. Mica-diorite, sec. 28, T. 42 N., R. 32 W, southeast of Crystal
Falls. Contains plagioclase (andesme), orthoclase, quartz, biotite,
hornblende, and titaniferous magnetite. Analysis by Stokes, record
No. 1721.

F. Hornblende- gabbro, sec. 29, T. 42 N., R. 31 W., west bank Michi-
gamme River, east of CrystaljFalls. Contams labradorlte , hornblende,
and iron oxide, with subordinate pyroxene, biotite, and orthoclase.
Analysis by Greorge Steiger, record No. 1712.

G. Bronzite-norite, same locality as F. Contains bronzite, horn-
‘blende, and labradorite. Analysis by Steiger, record No. 1712.

H. Wehrlite, sec. 29, T. 42 N., R. 31 W., on Michigamme River,
east of Crystal Falls Contains hornblende, pyloxene, olivine blotlte,
and iron oxide. Analysis by Stokes, record No. 1721.

L. Picrite-porphyry, sec. 27, T. 44 N., R. 32 W., northwest of Mans-
field. Principal minerals serpentine, amphibole, chlorite, ilmenite,
all but the last being secondary. Analysis by Stokes, record No.
1721. .

E F. G. H. I
(0 WU ool 5851 | 49.80 | 48.23 | 44.99 | 37.36
ALOy oo, ceeee| 1632 | 19.96 | 18.26 5.91 4.76
Fe;0p veonennnn el 211 6.32 |. 1.2 3.42 6.61
FeO..oeunnn-.. el 443 .49 6.10 8.30 6.12
MgO ........ ceieeed|  3.73 7.05 | 10.84 | 2102 | sL11
080..cuennnn. veeed| 892 | 1133 9.39 9.79 1.19
N2ygO-oonmnne.. U R 5 V1 2.22 1.34 .91 trace
(0 JOTUR Lo 408 .61 .73 .74 trace
H,0at 110°......... .23 .18 ..2 .63 .65
H,0 above 110°..... 2.00 L7 | 2.00 3.19 | 10.37
TiOy «ecmrmemennennn 72 .79 1.00 97 )
X0 MR .30 .07 .07 .05 .08
0o W SN P R AR .25 .62
MnO ..coun-... ceeed|  trace |eeeeieeiiifevaiiion.. trace trace
1510 SRR S DU KU MU MO - 04
COp mvmann ‘...}..... none .15 .43 trace? none |
* 99.46 | 100.63 | 99.91 | 99.17 | 99.68 |

Ba, 8r, Cl, F, S, 80, not looked for.
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J. Pre-Cambrian nonporphyritic metabasalt, from the Hemlock
formation. Contains plagioclase, light-green hornblende, epidote-
zoisite, chlorite, calcite, muscovite, apatite, sphene, quartz, pyrite,
and magnetite.

. K. Porphyritic. metabasalt, Hemlock formation. Same minerals
as in J, with feldspar phenocrysts.

L. Porphyritic metabasalt, like K.

M. Metadolerite, large dike in T. 43 N., R. 31 W., east of Mansfield.
Hitherto unpublished. Petrographic data furmbhed by C R. Van
Hise. Contains uralite, labradorite, and ilmenite.

Analyses J, K, and L by H. N. Stokes, record No. 1617.

Analysis M by George Steiger, record No. 1814.

J K L. M
8105 e eeenans e 46.47 47.20 52.59 44.29
ALOg..one.... e ereeean 16. 28 15.36 | 15.89 17.46
Fe,0p «onnnnnen e 3.15 3.06 6.12 3.82
FeO. oo acicaaans 8.96 8.87 3.96 10. 35
MEO ceeeeeei i ccaaaaann 6.56 4.20 5.04 7.03
Ca0 e iiiicicaiaaaan 7.90 5.0 5. 55 8.68
J 07 O 3.64 4.72 5.79 12,19
KOs .21 1.40 .67 .71
H,0at110° ..o oeeaaao. .28 .16 .16 .21
H,0 above 110°......... PN 3.89 3.04 2.16 4.11
TiOge e e ecaceaccaecccaacaaaaas 1.28 3.30 1.36 1.40
)0 .18 .36 .15 .20
20 N, U PO IO N\ Y
(0 X O .01 none trace |..........
MnO - e .09 .20 .25 trace
Cul.eciciaiiaaa neeo-.|  trace trace trace |o..o......
L) (O PN none trace 170): TS P
BaO o i none trace trace none
7 P trace trace none |..o.......
COy eeeeececeeccccacaaanan 1.26 3.34 NONE |weceennnnn
S none trace none |e.oce.....
B it trace trace trace |-.o-oo.o...
100.11 | 100.26 | 99.73 | ,100.45

Sz
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N. Adinole, sec. 8, T. 43 N., R. 81 W., near Mansfield. Contains
actinolite, albite, 'quartz, some chlorite, and épidote. Analysis by
George Steiger, record No. 1709.

O. Spilosite. Contains quartz, feldspar, chlorite, epidote, and a
little biotite. ‘ '

P. Spilosite. Contains quartz, feldspar, actinolite, and epidote.

Analyses O and P by H. N. Stokes, record No. 1617. These three
rocks are contact cilerivatives of the Mansfield clay slate, q. v.

; N. 0. P.
3o NS SR 74.16 | 5251 | 5177
ALOg -oeeeeeciunanenaes e 1185 | 19.00 | 19.33
13X o N RO .82 3.31 1.29°
1 S A 1.66 7.19 3.37
1] 1 S F 2.10 | 3.29 4.35
(Yo TS S 2.10 1.55 1.71
L R A eeeeeeeanas 6.57 6.72 8.22
0 TR O OSSO .15 70 22
H,0at110°% oocineeieeiceaeaacaanees 05 34 18
H,0 above 110%. cceeeicaccceeeecannn 52 3.26 2.34
. TiO, RRECTTTT EULEUTETETELIEPPEPRLRED .37 1.70 92
2 O SN .08 15 04
B/ 6410 S SN .06 trace trace
135 {0 2 S none trace trace
1.2 JUUUURUS S none trace none
/% O SO AN AN 02
Li,0 --.........! .................................. trace none
(00 N SN .09 none none
C e B ¥ PO S U
) R GNP SR e trace none
l 100. 76 99.72 99.76
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3. MENOMINEE RIVER.
1ST. STURGEON FALLS GABBRO.

From Sturgeon Falls, Menominee River, sec. 27, T. 39 N., R. 29 W,
Michigan. Described by Williams, Bull. 62, p. 67.

A. Saussurite-gabbro. Contains plagioclase, almost wholly altered
to saussurite, diallage, hornblende, and ilmenite, with quartz, calcite,
and chlorite as alteration products. , ’

B. The same, altered and somewhat schistose. Feldspar much

- altered into calcite, with secondary quartz and sericite; pyroxene and
hornblende changed to¢hlorite. Leucoxene common.

C. Light-gray, silvery schist, derived from gabbro. Contains chlo-
rite, calcite, and a little quartz, with remnants of feldspar and some
leucoxene. Analyses by R. B. Riggs, record Nos. 389, 390,391. Mate-
rial dried at 105°. TiO, undetermined.

A B: C

30 et 51.46 38.05 45.70
AL g e 14.35 24.73 | - 16.53
Fey0gn neemmme e aenans 3.90 5.65 4,63
FeO n e ee e e 5.28 6.08 |. 3.89
MO - e e 9.54 | .11.58 9.57
Ca0..... et eeeaaa——————- 9.08. 1.25. 4,28
N8GO & oo e 2.92 2.54 .55
(oo U e .24 1.94 | 3.82
Y0 e 3.30 7.53 4.70
O e e eeeameaceaas .20 |- .93 5.95
, 100.27 | 100.28 99. 62




CLARKE.] IGNEOUS AND CRYSTALLINE ROCKS. (at
2D. LOWER QUINNESEC FALLS, MENOMINEE RIVER.

Described by Williams, Bull. 62, pp. 89, 91. :

A. Gabbro-diorite, shore below falls, Wisconsin side. Contains
saussurite, hornblende, and ilmenite. Some calcite in the saussurite.
Hornblende partly altered to chlorite and ilmenite to leucoxene.

B. The same, schistose form. Contains less saussurite. Hornblende
and ilmenite completely altered into chlorite and leucoxene. Calcite
present, and also porphyritic feldspar,

C. Silvery schist, adjoining B, and derived from gabbro. Resembles
B in general, without the feldspar crystals. Calcite and sericite are
present, and rutile in place of leucoxene. '

D. Dark, massive greenstone. Contains hornblende, chlorite, epi-
dote, quartz, leucoxene, with some ilmenite and traces of original
feldspar. ‘ : .

E. Dark, schistose greenstone, forming a band in D. Chlorite
entirely replaces hornblende, and rutile replaces leucoxene. Some
feldspar, quartz, and calcite.

Analyses by R. B. Riggs, record Nos. 384, 385, 386, 387, 388. Mate-
rial dried at 105°. :

A, B. C. D. - E.

I L....| 47.96 49.19 46.91 43.80 44.49
ALOgecoie i, 16. 85 18.71 | 18.38 16.08 16. 37
FeOg «uvmmomannn. 4.33 5.03 3.30 9,47 5.07
FeO ooolvmmmaaoe. 4.17 4.04 - 3.90 10.50 5.50
MgO - oeeeens 9.15 7.98 7.03 | - 6.54 7.50
Ca0.eeenencaioaa.| 18.25 5.92 6.28 7.81 4  7.94
NayO . lieonnns . 1,25 1.44 2.14 1.96 2.59
KyOuoooaaae e .30 .77 .35 .34 .56
b5 Ko JOUU T 2,89 5.05 3.82 3.99 4.99
(o]0 .08 1.82 8. 32 .08 5.38

100. 23 99,95 99.73 | 100.57 | 100.39




~

»

72

ANALYSES OF ROCKS, U. 8. GEOLOGICAL SURVEY.

3D. UPPER QUINNESEC FALLS, . MENOMINEE RIVER.

Described by Williams, Bull.

A. Light greenstone.

B. Mica-diorite-porphyry.

Sphene common,

62, pp. 104, 113, 114, 121.

(BULL. 168,

Contains hornblende, feldspar much altered
to saussurite, ilmenite with leucoxene border, and some secondary
quartz.

Mainly andesitic feldspar and biotite,

with apatite, zircon, sphene, and some calcite.
C. Biotite-gneiss, Michigan side.
and quartz.

zircon and apatite present.

_ Contains biotite, soda-orthoclase,

D. Schistose quartz-porphyry. Contains quartz, feldspar, sericite,

A, B,and D are from the Wisconsin side of the river.

some chlorite, anatase, and tourmaline, with zircon and apatite sparingly.

Analyses by R. B. Riggs, record Nos. 392 393, 394, 395. Material.
dried at 105°.
A B. C D.

8104 e et 48.35 | 54.83 | 67.77 | 66.69
ALOg ool 15.40 | 25.49 | 16.61 16.69
K o N 4.04 1.61 2.06 2.06
o S 4.63 1.65 1.96 .93
MEO - 11.61 1.96 1.26 1.15
080« ot 10.38 6.08 1.87 1.40
O o S 1.87 5.69 4.85 2.46
) O .35 1.87 2.35 5.23
15 0 SR 3.60 1.18 169 | 170
[0 0 .08 .18 CL19 1.42

100.81 |'100.54 | 100.11 | 99.73

4TH. SCHIST FROM THE ARAGON IRON MINE.

Talcose-schist.

W. S. Bayley. Analysis by George Steiger, record No. 1835.

Description, hitherto unpublished, furnished by

Con-

sists mainly of tale and quartz, with a little hmonlte and other iron

oxides. !
S10;. e ceeeececeaecneas 49.56° || H,0at110°............. 4.50
ALOg. e e eeicaaaae 10.12 H,0 above 110°......... 7. 66
FesOg ooveimaaaaaaaa 5.87 TiOg ceeecvececcecaaanns .60
FeO...... s 18 || POg cieeieeiieeennee.. .04
MgO e - 20.53 MnO . coociiraaceannnn trace
(67210 DR .72 COp ccemcencacaaccannnn- none
Alkghes ................ none 99. 73




CLARKE.] IGNEOUS AND ORYSTALLINE ROCKS. 73
4. PENOKFE GOGEBIC REGION.

Rocks rnostly described by Van Hise in Mon. XIX Analyses Ato G
by T. M. Chatard, record Nos. 991, 992, 993, 994, 905.

A. Diabase, near SE. corner of sec. 13, T. 47 N,, R. 46 W., Michi-
gan. Contains plagioclase, augite, magnetite, apatite, and olivine, with
some ilmenite and leucoxene. P. R. C. 1001.

B. Same dike as A, partly altered. The pyroxene is altered to
amphibole, and the latter partly to.biotite. Biotite has also been
derived from feldspar. P. R. C. 1000.

C. Feldspar separated from A.

D. Altered diabase, Aurora mine, NE.  of SW. % of sec. 23, T. 47
N., R. 47 W., Michigan. P. R. C. 1002.

A B. C. D
S5 (0 N 47.90 46.85 51.18 41.60
T ALy e 15. 60 22.62 27.00 37.20
Feu0p oo 3.69 5.12 3.19 '3.21
FO - o 8.41 1.58 | undet. .80
MEO teeeeeieeaeaans Tl 811 2.01 1.92 ° .02
Ca0eennnnnne. Y eeeeeeeaas 9.99 1.25 11.70 .23
B F o S S 2.05 .80 3.48 .07
100 TR .23 2.66 . I R IO
H,0at105% o oemmieaaaanaann. .15 3.12 } 19 .29
H,0 above 105° oo 2.34 8.25 o 18. 54
S0 .82 112 eeennenn.. 3.79
Pu0s oot .13 I 1 .14
(61X 0 R trace |oeoeeeieoifecianinei i
MNO oo .17 2.54 .17 .08
B (0 J .10 08 .. .
BaO. oot .05 B (0 O trace
[0 [0 R .38 1.89 oo, .38
100.12° | 100.15 | 100.24 | 100.85 _J
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E. Feldspar separated from gabbro, soythern half of sec. 14, T. 44
N., R. 4 W., Wisconsin. ‘ _

F, G. Feldspars separated from olivine-diabase, NE. } of sec. 13,
T. 45 N., R. 1 W., Wisconsin.

E - R G
B0 e S SR 51.99 | 61.65 | 56.15
ALOge e e eaeaaaaen e 29.32 | 19.91 26. 05
X 0 eeens \ 128 2.98 1.98

RO e ieiteeccecacacanasnanane S undet. undet.
10 .63 .61 . .54
€80 e meenenenaneeaenenannn oae| - 12.60 4.12 8.70
1 P o S 2.91 4.74 4.79
KO e e e e e .28 5.72 1.56
H,0 at 105°....... e e aaas .03 0 .13

‘ H,0 above 105° ...... PO .54 } ’ 5. .64
MDO e e trace trace | .13

99.53 | 99.98 | 100.67
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The following. analyses, by W. F. Hillebrand, of separations from
the gabbro of Ashland County, Wisconsin, were made for the late R.
D. Irving, but were never published by him: R

H. Magnetite, record No. 687. Partial analysis.

I. Feldspar, record No. 688.
J. Diallage, record No. 686. ‘

For convenience I also include here, although it is decidedly out of
classification—

K. Graywacke, Hurley, Wisconsin. Described by Bayley in Bull.
150, p. 84. Analysis by H. N. Stokes, record No. 1314. Contains
quartz, feldspars, iron oxides, and probably kaolin. In the cement
are chlorite, quartz, magnetite, pyrite, rutile, occasionally biotite, and
either muscovite or kaolin. P. R. C. 20.

H L J. e
S10y - e e eeeeeeame e eemeealeea e e 53.30 | 49.80 | 76.84
F.N 0 I P 29.03 2.86 11.76
S XX 0 PSP 50. 29 .55 2.48 .55
FEO e eiicacciicaaaaans 30.70 .23 10. 82 2. 85
MO eoiniiieninineeneeenn] o ma e 13 | 1533 | 139
(0o T e 11.40 | 16.50 .70
NagO ceeeeeeieiceceeecaca]ecaeaaaaan © 487 | .51 2.57
S X0 SO SO SRR .40 - 712 1.62
< 0 YOUUR O URN IRN - .23 © .33 1.87
B b 1 P N 8.77 trace 1.29 l.ooeoaoo..
A X O PPN SO utrace trace |-........
D 10 Y RO none | ° .37 trace
1) {0 I P S eaa- trace 117020 S ORI
BaO.oeeaiiiiaait, SR P ‘eeei-as| trace none |..........
L0 cceeicecccentccaaccnccaa|acaceanann none trace? |..........
89. 46" 100. 14 100. 41 100. 18
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5. ROCKS OF PIGEON P(()INT, MINNESOIA.

Described by Bayley in Bull. 109. Also partially in Amer, Journ.
Sci., 3d series, vol. 87, p. 54. A and B are also described in Bull
150, p. 274. | -

A. Olivine diabase. Contains labradorite, olivine, pyroxene, apatite,
and magnetite. Analysis by W. F. Hillebrand, record No. 496. -

B. Diallage separated from diabase. Partial analysis by R. B. Riggs,
record No. 607. ‘

C. Rock lying between the diabase and the adjacent red porphyry.
Contains red féldspar, quartz, hornblende, chlorite, magnetite, apatite,
and rutile. Analysis by W. F. Hillebrand, record No. 500. P. R. C.
1018.

A B. C
1S 10 U 49, 88" 48‘ 34 57.98
ALOg. oo s 18.55 | “2.90 | 13.58
| 2 N 2.06 4.68 3.11
FeO. i e 8.37 14.15 8.68
B 7o SR 5.77 11.34 2.87
Ca0.mceiacanannnn. FOUR emeeeneied| 972 | 15010 2.01
NaO oo s 259 |eeeiennn. 3.56
\
20X 0 S Y I I 3. 44
2 O AP 1.04 |.......... 2.47 .
THOG e eeeeeeeeeeeeeeeaneeeamannn I 1.19 1.98 1.75
X 0 MU e T I O .29
ZrOy «oeeeeeecee e iaacaaan EETPPE NONE |-ccecnncocfoconnann..
MO eeieeeececaccaccanan- 09 feeaeaal.. .13
110 DU e eeeecececeasnecoceanaa—n trace [....-o.... trace
BaO . eeeeeceeaeecceaaaa- 02 foooeaa.... .04
Li,0 ...... feeeemeccecccesssssseceanennn none leeeeeeaan. trace
() SR Ttrace |eaceeao-.. trace
100. 12 98. 49 99.91
-



CLARKE.] IGNEOUS AND CRYSTALLINE ROCKS. o

D. Redsoda-granite. Contains feldspar, quartz, chlorite, some mus-
covite, rutile, leucoxene, hematite and apatite, with sometimes second-
ary calcite. Granular variety. Analysis by W. F. Hillebrand, record
No. 495. Dried at 110°.

E. Same as D, porphyritic variety. Called by Bayley a quartz-
keratophyre. Analysis by Hillebrand, record No. 497.

F. Similar red porphyry, Little Brick Island, Lake Superior, near
Pigeon Point. Consists chiefly of feldspar and quartz, with augite
occasionally present. Analysis by L. G. Eakins, record No. 1059.

G. Red feldspar, anorthoclase, separated from D. Contains hema-
tite inclusions. Analysis by J. E. Whitfield, record No. 521. Dried
at 104°. T

D, E. . F G
B0 e e 72.42 74. 00 73.70 65. 00
ALOye o 13. 04 12. 04 12.87 18.22
Fe,03 -vnvnnne s 68 | .78 3.76 2.64
20 YOS 2.49 |- 261 I IO
MEO e Z e eeennes .58 .42 L1 .08
e Yo O .66 .85 .14 1.06
N8O e oo i iieeeeeennnns 3. 44 3.47 3.63 8,40
) S 4.97 |  4.33 4.56 4.18
b2 0o T 1.21 .86 .57 .46
10 T .40 .34 I > 2 T
O Y .20 .06 trace |..........
MnO....... e .09 .05 N1 O O
SrO e trace? tTACE [eececcveeafoncencana.
BAO- e eaans .15 I 1> R
L0 il trace? trace? fo.oo.ooiifioaiaiill
(O] P, P, trace trace |oececcccoifoceacaaaa.
100. 33 99,93 99.84 | 100.02

R Y
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H. Dark vitreous quartzite. Contains quartz, a little red feldspar,
some chlorite, some green mica, a few scales of biotite, and grains of
magnetite. P. R."C. 1007. '

‘1. Lighter interbedded quartzite. Feldspar in it much altered.
P. R. C. 1004. o

J. Epidotic quartzite. P. R. C. 1023.

. K. Unaltered quartzite. P. R. C. 1006.

Analyses by R. B. Riggs, recerd Nos. 569, 571, 572, 575. Material

dried at 105°.

’,_— H. L. I K.
S0 U 74.22 73.65 | 73.14 73.64
ALOguueenennenanannn. P 10.61 | 1108 | 12.60 | 1125 |
Fey04 -eeemeeeceameemeanas 7.45 7.24 7.57 6. 24
FEO. e e eeeanannn .85 77 1.31 1.04
MEO - eeeneeanmeeaacmeenneanns 1.48 1.52 1. 67 1.57
(0T R .56 .40 43 | .36

D X S C o212 1.67 1.78 3.04
0 N .| 1.08 1.65 100 -|  1.42
IgD - oeeeeeecceaccann eaan LT 1.88 .83 | 1.98
TiO; ceeceeecceecccaccccacacans .16 trace? .04 trace
MnO .o iccacncccceaaana- none trace trace none

100. 32 99.86 | 100.37 | 100.54

Ba and Sr not looked for.
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P

L. Altered quartzite. Contains more fibrous chlorite, some sericite,
a little kalin and biotite, grains of magnetite, earthy matter, and some-
times a little calcite. Analysis by R. B. Riggs, record No. 570. P.R.
C. 1009. - '
~ M. Mottled quartzite. Analysis by Riggs, record No. 573. P. R.
C. 1021. ,

N. Purplish slate, containing many small crystals of red feldspar and
scales of mica. Analysis by J. E. Whitfield, record No. 520. P.R.
C. 1024. . :

O. Very slightly altered slate. Analysis by Riggs, record No. 576.
P. R. C. 1011. ‘ ,
Material for analysis dried at 104°-105°.

L M. N [0)

8105 cccracunns cceecmcnnennene 71.00 72.25 63. 82 59.71
AlLOgeacnnn... eeecccencesanann 12.88 10. 73 14.65 18. 32
) 20 N 6.69 8,01 3.16 8.11
FEO. e ceeeenaann- .65 . 3& 5.12 .85
Ui 4 O N 168 | - 1.8 2.08 3.54
1077 T S .42 .70 1.05
B O P 1.43 2.03 1.95 1.93
(00 TR 2.9 2,56 2.81 3.43
2 2O PP 2.03 2.05 2.62 3.24
TiOg ceeceececacccaenianannn. .44 trace - 2.66 trace
Pi05 ceeeeneeneemenineennenens|onamamnnna]eananannns 19 feeeennn..
MNO . ecaceeeecacecannn. trace trace none none
| 70 SN U N none f.ccoeca...
<10 N R I I - T PO

99. 96 100. 28 100. 09 100. 18

Ba and Sr not looked for.
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P. Red granitic rock resembling D, but with more dark spots, found
in contact with the purplish slate, N. Consists mainly of red feldspar,
quartz, and chlorite. Analysis by J. E. Whitfield, record No. 519.
Dried at 104°. P. R. C. 1014. :

Q. Groundmass of red mottled quartzite. Analysis by W. ¥. Hille-
brand, record No. 499. P. R. C. 1022.

R. Green mottlings from Q. Mostly quartz and sericite. Analysis
by Hillebrand, record No. 498.

S. Another sample of the green motthngs, selected with especial
care. Analysis by L. G. Eakins, record No. 1058.

T. Brilliantly red vitreous quartzite. Analysis by R. B. Riggs,
record No. 574. Dried at 105°. P. R. C. 1008.

P. Q. R. S. T.

(S [0 68. 36 © 76.57 77.70 83.27 83. 69
ALOy. el 13.76 9.21 7.67 7.81 7.50
FeyOgococvananannnn. 2.65 1.67 3.55 1.99 1.81
FeO . ooeeaaaa... 2,75 3.94 3.29 1.81 .38
MgO oo .68 1.51 1.83 1.59 .35
0o R .70 .73 .26 .20 .39
NGO - oo 3.56 3.07 1.96 19 |- 2.46
K,0........ PR 4.48 1.02 1.04 1.11 2.61
HO oo .98 | 1.89 @2.36 2.32 72
TiOp wieeceaaean. 1.57 | .42 .80 trace trace?
D O .33 trace none trace |-.oo.o....
Y/, {0 PO 07023 S PR PPN PO
MnO...ooooooaoooc.  trace .05 04 |aeeeaao.. trace
1S} Y O undet. trace? ¢ T P undet.
BaO..oooeeaaoo. .| undet. none NONe |..ococen.. undet.
LiO oLl none trace trace |o.ocooooi|eeeaaioo
10 Y T PN I R I

100. 48 100.08 |. 100.00 100. 29 99.91

a Determined by difference.

-~
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6. MISCELLANEOQUS ROCKS FROM MINNESOTA.

A. Granulitic hypersthene-gabbro, from SE. $ sec. 20, T. 65 N., R.
4 W. Described by Bayley, Journal of Geology, vol. 8, p. 1. Con-
tains hypersthene, biotite, diallage, magnetite, and plagioclase. ~Poor
in feldspar: Analysis by H. N. Stokes, record No. 1267.

B. Hyversthene from A. Analysis by E. A. Schneider, record No.
1358. .

C. Granulitic diallage-gabbro, SE. + of NW. } of sec. 26, T. 64 N.,
R. 8 W. Described by Bayley, Journal of Geology, vol. 3, p. 1.
Contains diallage, hypersthene, magnetite, and plagioclase. Analysis
by W. H. Melville, record No. 1403. -

D. Olivine-gabbro, west side of Birch Lake, SE. } of sec. 19, T. 63

~ N., R. 4 W. Described by Bayley, Journal of Geology, vol. 1, p. 688.

Contains a large proportion of diallage and olivine. Analysis by .
Stokes, No. 1267. ‘ , ‘
E. Olivine from D.+ Analysis by W. F. Hillebrand, record No. 1308.

A B. .G D. B,
Si0ye e eee e eans 46.96 | 48.44 | 49.56 | 45.66 | 35.58
AlLOg. e 14.13 7.91 17.81 16. 44 .92
FeyOgeceecmeanaaann. .76 .33 2.76 .66
FeO . ooenaaaaaaa 14. 95 20. 88 9.48 13.90 } 33.91
MgO oot 15.97 19.35 5.93 11.57 26. 86
(0770 S 2.32 1.44 9.70 7.23 .90
NayO ooeeooaaaaann. .85 |l 2.87 213 | ...
KO.omoeaoo. .- 1.68 |[....- N 'S S
H,0at 105°......... .07 .08 } 50 .07 11
H,0 above 105°..... 1.26 none .83 20
TiOy.ccceieaaaaa.nn .62 uhdet. 48 92 1.22
PyOgeeaneeanannns N0 S 67 05 |eeeeennn.
Cry0geccecccaacea. .. trace |oeeeeeoieijecociaaaie trace trace
MaO . oaaloo.. 93 .92 06 trace .35
(07010 SN M PRI SIS PO RO
N0 e eeeemmmnae 06 ool 6 |} 2
(60 N I S trace |.eeeeeceea|oceenanan-n
100. 09 99. 35 99. 82 100. 03 100. 25

Bull. 168——6
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F. Average gabbro, south quarter post, sec. 35, T. 61 N., R. 12 W.
Described by Bayley in Journal of Geology, vol. 1, p. 688. Contains
plagioclase, olivine, pyroxene, and magnetite. Analysis by H. N.
Stokes, record No. 1267. - :

G. Feldspar from preceding gabbro. = Analysis by W. F. Hille-
brand, record No. 1308.

H. Feldspar from gabbro, east side of North Fowl Lake Analysis
by Hillebrand, No 1308.

I. Feldspar from gabbro, NW. % of SE. } of sec. 23, T. 62 N., R. 10.

J. Feldspar from gabbro, center of sec. 25, T. 64 N., R. 8.

K. Feldspar from gabbro, Duluth and Iron Range Railroad.

Analyses 1, J, and K by Hillebrand, record No. 1115.

H, I, J, and K analyzed for W. S. Bayley, but analyses hitherto
unpublished.

F G H. I J K
Si0g.ccmanea-n 46.45 | 51.89 | 62.71 | 52.50 52. 61 53.45
ALOg..o.oo. - 21.30 29. 68 19.20 30.15 29.80 29.77
) 0 .81 .32 |. 108 | .47 .57 .33
FeO.ooeunnnn. 9.57 .37 .93 .15 .23 .15
MgO .ooene-. 7.90 .38 81 | .10 .20 1
- CaO.. ... 9.83 12.62 .44 12.82 12.25 | . 11.33
NagO.oooeooll] 2714 3.87 | 2.9 3.72 3.80 4.33
KO- ooeeoao 34 50 | 10.41 | .53 53 68
H,0at100°... .14 .07 .23 } 95 } 99 } o3
H,0abovel00°] 1.02 .39 .92
TiOy «oenn.... L19 feeee..... trace | trace trace trace
POs ceeeenen (122 PN I RO R
NiO.oooeennn. (17 S (RO P I RIS R,
MnO ......... trace |-.-...... trace |......... trace |.oceeen--.
135 (6 2N PPN SRR ;111 S N PN P
100.75 | 100.09 99.69 | 100.69 100. 28 100. 38

1

|

i
1
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L. Garnetiferous gabbro, Granite Falls. Described by W. S. Bayley
in Bull. 150, p. 282. Contains plagioclase, augite, garnet, magnetite,
a little hornblende, ‘some quartz grains, and apatite. Analysis by
H. N. Stokes, record No. 1296. Sp. gr. 3.105. P. R. C. 109.

M. Gabbro-diorite, Minnesota Falls. Described by Bayley in Bull.
150, p. 369. Essentially plagioclase and hornblende, with some kaolin,

_augite, and biotite. Analysis by Stokes, No. 1296. Sp. gr. 2.935.
P. R. C. 144, _

N. Quartz-norite-gneiss, Odessa. Described by Bayley in Bull. 15C,
p- 358. Contains quartz, plagioclase, pyroxene, biotite, garnet, mag-
netite, and sulphide of iron. Analysis by Stokes, No. 1296. Sp. gr.
2.770. ‘ :

O. Mica-schist, bed of Cross River, near Gunflint Lake. Descrip-
tion furnished by C. R. Van Hise. Contains biotite, quartz, feld-
spar (%), and pyrites. Analysis by T. M. Chatard, record No. 896.

P. Actinolite-magnetite-schist, SE. } of SE. } of sec. 34, T. 61 N.,
R.12W. Described by Bayley in Amer. Journ. Sci., 3d series, vol. 46,
p. 178. Mainly actinolite and magnetite. Analysis by W. H. Melville,g@
record No. 1403. ‘

Q. Magnetite rock near the preceding, also described with P by
Bayley. Analysis by Melville, No. 1403.

L: M. N. 0. P. Q
Si0gcccannn-- 52. 31 48.29 61.04 | 64.77 12.35 1.16
AlOg.ccen.... 18. 35 20. 87 16.97 14. 45 .10 1.81
Fe,O0q.cccoooe. 5.90 118 |eoeoeo... 1.84 58.68 | 69.08
FeO-L.-..-;.. 11. 06 4.93 5.58 4.54 21.34 27.10
MgO ......... 1.00 7.54 |- 3.62. 2.34 4.08 .25
(610 I, 7.33 14.32 5.99 2.33 1.91 .53
Na,0 o........ 2.90 1.77 1.96 1.37 trace |.....o....
KO ooonnn. .49 .38 .55 508 et
H,0 at 105°... .07
H2<)above105'°} -3 } -89 } 43 1.92 } 19 Tt
4 {0 TR VUSSR I FO .60 .12 none
)X ¢ YUURUU U SRR I .20 25 06
DU/ 5110 I PO NS B, 11 1.22 33
16 AN I AP RN 60 |...... | S PO,
(670 PSRN PPN SO PR s O PO
FeS e 1% N - T PN PPN F

99.69 | 100.12 99.87 | 100. 58 100. 24 100. 32

a Probably pyrrhotite.

.
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SOUTH DAKOTA.

A. Phonolite, Black Hills. Described by Whitman Cross in Bull.
150, p. 191. Contains sanidine, nephelite, sgirite, nosean, and
sodalite, with accessory sphene, apatite, and zircon, and possibly some
rare zirconates or titanates. Also, sparingly, secondary zeolites and
calcite. No magnetite, but minute ferritic flakes are disseminated
through the rock. Analysis by W. F. Hillebrand, record No. 1618.
P.R.C.78. : .

B. An earlier analysis of A, by H. N. Stokes, record No. 1314.
This was made along the ordinary lines as regards ‘‘ completeness,” as
requested by the collector, and without regard to minor accessory con-
stituents. It serves well to illustrate the difference between the two
modes of treatment, in comparison with the fuller analysis.

C. Tourmaline-biotite-schist, north of Harney Peak, Black Hills.
Described by Bayley in Bull. 150, p. 827. Contains quartz, biotite,

“tourmaline, a little garnet and rarely muscovite, iron ore, and apatite.’
@ Analysis by Stokes, record No. 1296. P. R. C. 130.

A. B. C.
370 M e meae————- 57. 86 58. 60 66.77
ALOg .o ooee... e cteeevaatan—n 20. 26 20.98 17.65
| N o 2.35 2.22 | . 1.55
FeO.olveemmo.. s .89 | .44 3.29
MEO e eeeeeee e eaaaas .04 '.33 2.13
L Ca0 e, e e———n—anns .89 1.13 .56
N2,0 . cemecenannee [ 9.47 | 838 | .99
o T 5.19 5.49 4.49
H,0 a6 110°. oo oo aeenes .21
H,0 above 110°. ... veeiaaeeeanaennn. 2.40 } 1.92 } 1.89
(0 N 22 e,
N X0 U N S O
Y/ O N 15 f...... PR P
MO e e e e neaas 21 0 .20 |eeeeenn..
PO e teeeecnemaacana———- I 17 S P S
5T O 1 T R RN
Li,0... e trace |oeeeeeeooo|iencaanen.
L0 N S ST 2 S O
S e naan 1 2 O I
o) P 1T S P _
U ) Y P O
CO; ceeeececncccncccacnccccanscncccennns . NONE feiiiceeaco|ocaacenanan

99.97 99. 69 99.32
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WYOMING.

Rocks studied by Whitman Cross. The Leucite Hills series is de-
scribed in Amer. Jour. Sci., 4th ser., vol. 4, p. 115. Analysis J is by
L. G..Eakins, record No. 1078 The othels are by W. F. Hillebrand,
one made in the Denver laboratory, and record Nos. 343, 355, 362, 368,
403, 463, 1668, and 1682. ; '

A. Wyomingite, Boars Tusk, Leucite Hills. Contains phlogopite,
leucite, diopside, and apatite. Sp. gr. 2.779, 13.5°. P. R. C. 567.

B. Wyomingite, Fifteenmile Spring, Leucite Hills. Composition
like A. Sp. gr.2.627, 30°. P. R. C. 566.

C. Portion of B soluble in 2.5 per cent nitric acid.

D. Phlogopite from wyomingite. .

E. Madupite, Pilot Butte, Leucite Hills. Contains predominating
diopside and phlogopite, with perofskite and magnetite, in a glassy base
which has approximately the composition of leucite. Sp gr. 2,857, 22°,
P R. C. 576.

A B C. D E

S5 T0 M 50. 23 53.70 6.08 42.56 42.65
ALOg. o 11.22 11.16 .91 12.18 9.14
Fe,O05 emmeeaannn. 3.34 3.10 2.73 5.13
B0 JOUURR 1.84 1.21 } .50 .90 1.07
MgO.oooemanann. 7.09 6.44 1.51 29. 40 10.89
(07T PO 5.99 3.46 213 | .20 12.36
Na,O.ooooeiiioaen. 1.87 1.67 .28 .44 .90
10 9.81 11.16 1.21 10.70 7.99
H,0 at 110° ... .93 .80 ) N I 2.04
H,0 above 110° ... 1.72 2.61 | () 2.35 2,18
TiOp « e eeenes 2.27 1.92 .21 2.09 1.64
1 X0 M 1.89 1.75 1.54 .06 | 1.52
B0 0 R .10 1 S O PN ¢ T Y |/ A §
Diy0g, etc. @ cenn... - .03 §110) ¢ 1 R PO 11
MnO..oovvviinnnnnn .05 1 S O IO .12
SIO s o4 .19 .10 trace .33
BaO....... e eeen 1.23 .62 .14 1.00 .89 |-
LigO ceecmcccaanaaa. trace trace {eeeeoen-.. trace trace ’
3 74 | .06 06 foeennnnn. : .58
o) I .03 .03 N1 .03
N .50 Y7 N PO 2.46 .47

100.62 | 100.40 14.70 | 100.80 | 100.11
LesS O cevevonannnnn .22 I - I IO 1.03 .20

100.40 | 100.21 |.......... 99.77 99.91

a Probably contains other rare earths,
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F. Orendite, Fifteenmile Spring, Leucite Hills. Contains predomi-
nating leucite and sanidine, with phlogopite, a little biotite, diopside,
and amphibole, and accessory apatite and rutile. . Sp. gr. 2.686, 23.5°.

G. Orendite, North Table Butte, Leu01te Hills. Composition like F.
Sp. gr. 2.699, 19°. . _

H. Groundmass of F. Sp. gr. 2.615, 19°. Not cited in published
paper. T

1. Diopside separated from mixed wyomingite and madupite. Sp.
gr. 3.290, 20°. Analyzed in the Denver laboratory. P,O, included
with TiO,.

J. Dacite?, Garfield Peak. Phenocrysts of plagioclase and horn-
blende, with microscopic sphene and apatite in a groundmass contain-
mgplag]oclase orthoclase, quartz, and magnetite. Sp. gr. 2.576, 26.2°.
P. R. C. 159.

¥. G H 1 J
15 (0 N, 54. 08 54.17 58.13 50. 86 67.78
AlLOgeecaeaiaaannnn. 9.47 10.16 11,72 | ... 16. 67
Fey05eemnmneeeaenns 3.19 3.34 3.01 1.19 1.99
FeO.veoammaaaaaa. ‘1. 03 .65 1.01 1. 82 .51
MgO -.ooo.. --- 6.74 6.62 5.79 17.42 .7
(010 DS 3.5b 4.19 2. 24 23.32 2.67
Na0 eoomemnennnnnn. 1.39 1.21 1.36 | .76 4.91
(oo JUN ST 11.76 11.91 12.58 .42 3.43
H,0 at 110°......... .79 .52 299 |eeeeiaaeas } 144
H,0 above 110° ..... 2.71 1.01 1.16 .31
TiOp «iceceeeeaann. '2.08 2.67 1.48 3.03 f.oeeeaaa..
) X0 AR 1.36 1.59 .2 O .19
ZrOy - oeiaaaane. undet. .22 undet. |.ceeeaoa-oo|- [
ViOs e 12 D N I IO
(0] X 0 P, 07 (15 T P PN AP
16 N NN trace |oceeniceiloeeciicea|oceceaaan
MnO..ceaanannnn... .05 06 trace 03 trace
1574 O .20 18 D (L P F N
BaO..ooceoiaeaaaans .67 59 22+ R PO N
LiyOueoeeaeeaanane. trace trace trace [ieeeeeeccalecececcaan
804 - e 29 [ .16 T S O U
[o/o MU IO Bt I SN AN RS .
(6] D .04 .06 trace |oeeeeecaesfomacceanan
B . .49 'A .36 [0 ¢: 1T P N

99. 98 100. 21 100. 31 99. 16 100. 30
LessOeenennncican.. . .%1 B A P Y :

99.77 100.04. |oeoozoooeiaccaa]eeeaaaaaas
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YELLOWSTONE NATIONAL PARK AND THE ABSAROKA RANGE.

’

1. ELECTRIC PEAK.

Rocks described by Iddings in 12th Ann., p. 577. Alsoin Bull. Phil.
Soe; Washington, vol. 11, p. 206.  For analyseSO P, see Mon. XXXII,
Pt. 1L >

A. Pyroxene-mica-diorite. Contains augite, hypersthene, plagio-
clase, quartz, biotite, hornblende, magnetite, and apatite. Analysis by
J. E. Whitfield, record No. 830. P. R. C. 94: ‘

- B. Pyroxene-mica-diorite. SamemineralsasunderA. Analysisby
Whitfield, No. 921. :

C. Pyroxene-mica-diorite. Like A and B. Analysis by W. H.
Melville, record No. 1231.

D. Pyroxene-porphyry. Contains augite, hypersthene, blotlte, mag-
netite, plagioclase, and quartz. Analysis by Whitfield, No. 830.

E. Quartz-pyroxene-mica-diorite. ~Contains biotite, hornblende,
augite, hypersthene, magnetite, plagioclase, orthoclase, and quartz.
Analysis by Melville, No. 1231.

A. B. C. D. E.
30 Y 56. 28 58.05 61.22 57.38 64. 07
“ALOge e 14. 23 18.00 16. 14 16. 86 15. 82
Fe05 vecevnnnannnns 4.69 2.49 3.01 2.49 3.40
FeOieremmnmnnnnne.. ©4.05 4.56 2.58 5.17 1.44
MgO0 veeeceenennnes 6.37 3.55 4.21 5.51 3.39
(070 JUN 7.94 6.17 5.46 7.32 4.43
NaZO ceeeeececaeanns 2.98 3.64 4.48 3.33 4.06
KOuoeiiiannnn. 1.23 2.18 1.87 " 1.45 2.27
H,0 at 100°......... .04 .10
H,0 above 100°..... } 93 86 .40 } 42 .42
TiOs- e e meaeesieiannn 84 1.05 61 trace 45
P0geceeenieaaannnes 40 .17 .25 trace 18
MnO coevnananen 16 none trace trace trace
U510 2 I P PV R PO 05
LigO ccecencacanaas .01 NONE [-evceaca-- 39 |eeee.....
80§ ceccccmencaanans trace 07 Jeoeeeee.s 2 R P,
(6] S 17 trace [-oo..... 17 feeeenenanan
100.28 | 100.79 | 100.36 | 100.70 | 100.08
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F. Quartz-mica-diorite. Containsbiotite, hornblende, augite, hyper-
Analysis by Whitfield, No.

“sthene, plagioclase, orthoclase, and quartz.
921.

G. Quartz-mica-diorite. Contains biotite, hornblende, plagioclase,

pyroxene, quartz, and orthoclase.

Analysis by Whitfield, No. 921.

H, I, J. Quartz-mica-diorites. . Contain hornblende, biotite, plagio-

clase, orthoclase, and quartf. Analyses by Whitfield, Nos. 921 and
830. ' 4 ~ S
'F. G. H 1. 1.
3T 65. 11 65. 60 64. 85 66: 05 67.54
ALOy. e, 16.21 | 17.61 16. 57 16. 96 17.02
Fe,Ogecneeneannns. 1.06 .95 2.10 2.59 2.97
-0 D 3.19 2.76 2.15 1.38 .34
MgO oo 2.57 1.49 2,14 2.08 .13
(6710 3.97 3.72 4,01 3.37 3.36
Na,O oo 4.00 4.36 3.71 4.20 4.62
KO oo, 2.51 2.36 3.10 2.53 2.28
)= 00 . .94 .59 .35 .69 .55
TiOge e eeeceeeee . .71 .75 .91 .34 .80
) N O .02 .16 .14 trace trace
MnO ... none none none none trace
55 O .04 .03 none none .03
SOg. e trace trace trace .03 .26
(6] D none none ’ none trace .15
° 100. 33 100. 38 100. 03 100. 22 100. 05

e -
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K. Quartz-mica-diorite-porphyry. Contains biotite, hornblende,
plagioclase, orthoclase, and quartz. Analysis by Whitfield, No. 830.

L. Quartz-mica-diorite-porphyry. Contains quartz, biotite, plagio-
clase, alkali-feldspar,and hornblende. Analysis by Whitfield, No. 830.

M. Hornblende-porphyry; intrusive sheet. Contains hornblende,
plagioclase, magnetite, and quartz: Analysis by Whitfield, No. 429.

N. Hornblende-mica-porphyry; intrusive sheet. Contains horn-
blende, plagioclase, biotite, magnetite, and quartz. ~Analysis by Whit-
field, No. 420. The Indian Creek laccolith.

O. Augite-andesite-porphyry; intrusive sheet, upper portion. Con-
tains malacolite, plagioclase, probably orthoclase, magnetite, and little
biotite, with secondary chlorite or serpentine and actinolite. ~Analysis
by Whitfield, No. 830.

P. Same sheet as O, lower portion. Analysis by W. F. Hillebrand,

record No. 1571. Contains 0.04 V,0,.

K L M. N. o. P.
810, - ceeeen 65.97 | 69.24 | 58.49 | 61.50 52.10 | 50.59
ALOg.eeeene.. 16.53 | 15.30 | 16.70 | 17.42 16.3¢ | . 11.53
Fe;Oqcennnnnn 2.59- 1.72 3.85 4.66 3.84 1.83
FeQ...oo..... 1.72 .69 2.37 1.09 6.82 7.64
MgO ......... 2.11 .95 3.12 1.26 |  4.83 11.27
Ca0.enennnn. J 337 | 298 | 59 | 533 4.73 8.79
Na0 ......... 3.41 4.46 3.47 3.99 4.02 2,97
K,0..... P 2. 67 2.52 1.59 1.29 4.20 2.33
H,0 at 110°._. .21
Hzoabove110°} 1.23 } 1.30 } 2. 44 } 2.4 } 1.74 1.76
TiOg. coennnns C42 .65 1.7 none | .79 .80
POsecmmann... trace trace trace .60 .68 .48
MnO......... none trace .24 trace trace LT
(0 JORRRUE RRARRHR NUROURIN RRNRNON RN I, .06
137 O 2SN I FIIPIPIN PP PR R P .03
[ -0 JU I RO RO RS .10
5o JO .09 | none | .01 .03 .18 trace
80§ veeennnn-s .13 .27 .63 .35 ‘.22 none
(] VO, .09 Brace | cececeoefeaaaacans .24 trace
100.33 | 100.08 |100.52 | 99.96 | 100.18 99. 86
0=0Cl........ 172 P I .05
S (VA IE: 3 N N F SO 1 100.13
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2. 'SEPULGHRE MOUNTAIN,

Rocks described by Iddings, 12th Ann., p. 633. Also in Bull. Phil.
Soc. Washington, vol. 11, p. 210, and in Mon. XXXII, Pt. II

A. Pyroxene-andesite. Essentially composed of augite, hyper-
sthene, and plagioclase. Analysis by J. E. Whitfield, record No. 923.

B. Pyroxene-andesite. Composition like A. Analysis by Whit-
field, No. 923. : . _

C. Hornblende-andesite. Essentially plagioclase and ‘hornblende.
Analysis by Whitfield, No. 922. . ' }

D. Hornblende-pyroxene-andesite. Contains augite, hypersthene,
plagioclase, and hornblende. Analysis by T. M. Chatard, record No.
712. ‘ :
E. Hornblende-pyroxene-andesite. Minerals as in D, with magne-
tite also. Analysis by Chatard, No. 712.

A. B. C. D. . E.

Si0p. e cccccccaaaanns 55. 83 57.17 55.92 56. 61 60. 30
ALQG,....... eeeaean 17.11 17.25 17.70 13.62 16. 31
FeOp comeoeannaanns 4,07 2.48 3.16 5.89 4.35
12010 SO 3.75 431 | 448 2.60 1.41
) 1500 S 5.05 4.83 4.3¢ | . 5.48 239
(0710 T, 7.40 6.61 5.90 6.61 5.62
NGO .o 2.94 3.44 4.08 3.13 3.99
KOomiiaiaaaes 1.71 . 2.03 2.24 2.71 2:36
H,0 at 108°. ... } 1.28 } 1.20 } 1.42 1.20 64
H,0 above 105° ..... ‘ 1.07 1.86

2 10 1.05 1.03 .94 .79 .76
) X0 M .21 .05 .18 .08 .20
(0) X 0N PRI FSPRPI RO .05 | .trace?
MnO..oaceeaaoae. none " none trace .35 .13
BaO........ T PR S U .14 15
370 JUUUUUURUURN IO IR N Trace Trace
Li0 oo none trace 1120 Y T I
803 ccemeeeeatae trace trace trace Q) 10
0] N none trace NONE  |ecucoaaaaafocanacaan

PN N
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F. Hornblende-mica-andesite. Contains plagioclase, hornblende,
biotite, and magnetite. Analysis by Whitfield, No. 924.

G. Hornblende-mica-andesite. Contains plagioclase, hornblende, and
biotite. ~Analysis by Chatard, No. 712.

H. Dacite. sContains plagloclase, hornblende, biotite, and quartz.
Analysis by Whitfield, No. 830. )

I. Dacite. Mmelals as in H. Analysis by L. G. Eakins, record
No. 1185. ' oo o
. J. Andesite-breccia. Not in paper cited. See Mon. XXXII, Pt. 1.

Analysis by Chatard, No. 712. Reported by Iddings as hornblende-

mica- andes1te, containing hornblende, plagloclase quartz, biotite, and
a little maghetite. ,

F G H. I J

10 64.27 | 65.50 | 65.66 | 67.49 | 67.95
ALOg et 17. 84 14.94 15. 61 16.18 14.98
Fe;0p eemeeanannnns 3.36 172 | "210°] 1.30 2.33
FeO.ooemmeaaannna-. 1.29 2.27 2.07 1.22 .95
MO .eoaneannen 2.00 2.97 2.46 1.34 1.42
CaO..o..... eeeennn 3.42 2.33 3.64 2.68 3.98
N&gO - 3.84 5.46 3.65 4.37 | 4.3
o N 2.48 2.76 2,03 2.40 v  2.%8
H,0 at 1059 ........ } 132 .24 }'1.07 } 2 69 .87
H,0 above 105°..... 1.13 .61
TiO, - cemceececenes .82 .45 137 | .18 .45
) O .16 .09 trace .13 .07
MnO cceeciaann. none .20 none .08 .09
)¢ 210 YO ISP B - T IR IS .93
SrO ... SR trace? |--eeecaeno|ieoaieoaan trace?
L0 coeeeeceenen N0 I IO 86 eeeoeealoneaen.,
150 trace 06 13 foooa..... 11
(6] T none |.-ceceeen.. ) 2 P P

100.33 | 100.25 | 100.27 | 100.01 | 100.79

-
\
L
5 ~
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3. ABSAROKA RANGE.

1ST. CRANDALL BASIN.

Rocks described by Iddings in Mon. XXXITI, Pt. II. The analyses
also appeared in Bull. Phil. Soc. Washington, vol. 12, p. %04.

A. Gabbro-porphyry, Hurricane Ridge. Contains augite, plagio-
clase, hypersthene, biotite, magnetite, and a little olivine. ~Analysis
by 4. G. Eakins, record No. 1089.

B. Basalt flow, north side of Timber Creek. Rich in olivine, augite,
and magnetite. Analysis by Eakins, No. 1087.

C. Basalt dike, ridge south of Hurricane Ridge. LikeB., Contains
also labradorite and alittle orthoclase. Analysis by Eakins, No. 1087.

D. Mica-gabbro-porphyry, Hurricane Ridge. Contains plagioclase,
augite, hypersthene biotite, and magnetlte Analysis by Eakins,
No. 1089.

E. Mica-gabbro, Hurricane Ridge. Like D, with somg orthoclase
and a little quartz and olivine. Analysis by Eakins, No. 1089.

F. Basalt-glass-breccia, ridge south of Indian Peak. A glass show-
ing crystals of olivine, augite, plagloclase, and magnetite. Analysis
by Eakms, No. 1087. '

. A B C. D. E. F
SiOpeueunnnn-. 51.81 52.09 52.11 '53.56 53.71° 53.89
ALOg.omone. 15.24 | 17.84 | 16.58 | 16.07 18.00 |- 18.81
Fe,05 «cenenn. 3.66 | 4.27 | 3.66. | 3.21 3.99 4.92
FeO..........| 4.86 | 456 | 499 | 5.29 4.05 2.81
MgO .oennen. 8.8 | 533 | 6.87 7.23 5.19 3.29
CaO.......... 9.06 8.03 6.43 8.77 6.88 5.42
NagO e eennnns 2.83 | 3.3 | 3.25 | 3.08 3.50 3.65
KOomoonannn 2.08 | 198 | 3.20 | 1.94 3.10 2.98
HOuoomnnnn. .67 1.77 1.99 19 | .55 2.99
TiOy «eeenne. 77 .39 .53 .68 74 .49
P,0geenennn-. .18 .27 .63 .18 .38 .52
MnO -ooon-... 08 | .14 .23 A1 - .24 17

100.13 | 100.06 | 100.47 |100.29 | 100.33 | 99.94

s —

~— "
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G. Orthoclase-gabbro-diorite, rich in mica, Hurricane Ridge. Con-
tains orthoclase,plagioclase, quartz, biotite, augite, hypersthene, mag-
netite, and hornblende. Analysis by Eakins, No. 1089.

H. Another sample, like G. Same analyst and record number.

I. Dioritic facies of gabbro, Hurricane Ridge. Very feldspathic.
Same analyst and number. .

J. Monzonite, Hurricane Ridge. Contains orthoclase, plagioclase,
biotite, augite, hypersthene, and magnetite. Analysis by W. H. Mel-
ville, record number 1233.

K. Augite-andesite- p01phy1y, intrusive sheet Hurricane Rldge
Analysis by Eakins, No. 1088. Contains plagioclase, augite, hyper-
sthene, magnetite, biotite, quartz, and microscopic orthoclase.

G H I. J K

SI0y weceinen. 55. 93 56. 21 57.26 57.32 57, 64
ALOy L. 18.32 18. 24 19.40 17.29 18.43
Fe,0p «oneenaannnn. 2.39 3.26 2.49 3.89 3.63
FeO wecenaanann. 4.91 3.69 3.29 3.03 2.84
MgO oo, 3.97 3.38 2.57 3.56 3.32
080 «ouneiimnnnn. 6.17 5.91 5.68 /| 5.81 5.49
N2gO: cneceeannnn. 4.29 4.15 4.21 3.89 4.03
KyOmeeeeeanns 2,62 3,02 2.95 3.04 3.83
H,0 at 100°. ... ... ‘ 33
FL,0 above 100° . ... } 22 } -78 } - 86 30 } 51
V10 T 81 .88 78 62 77
PyOs cececeamannnns 56 .64 51 50 34
MO -eueennnannen. 14 .17 16 06 10
NiO e ceaannn N S R I T
() SN SRR FODIPURIN OO R trace

100.33 | 100.33 | 100.14 | 99.74 | 100.43
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L. Hornblende-mica-andesite-porphyry dike, ridge south of Hurri-
‘cane Ridge. Contains plagioclase, hornblende, biotite, augite, hyper-
sthene, and magnetite, with a little chlorite or serpentine. Analysis
by Eakins, No. 1087. :

M. Quartz-diorite-porphyry, Hurrlcane Ridge. Contains plagio-
clase, orthoclase, quartz, augite, hypersthene, magnetite, and a little
“biotite. Analysis by Melville, No. 1234. :

N. Quartz-mica-diorite, Hurricane Ridge. Contains andesine, ortho-
clase, quartz, biotite, hornblende, magnetite, and a little pyroxene.
Analysis by Melville, No. 1234.

O. Quartz-mica- dlorlte -porphyry, Hurricane Rldge Contains ande-
sine, orthoclase, quartz, and biotite. Analysis by Melville, No. 1234,

P. Aplite dike, Hurricane Ridge. Contains quartz,; orthoclase, oligo-
clase, biotite, magnetite, some chlorite, and a little hornblende. Analy-
sis by Eakins, No. 1088 '

L. M N. 0 P

5510 I 61.16 63.42° | 63.97 64. 40 71. 62
ALOg ciiannn-. 16.17 17.16° | 15.78 | 15.77 14. 99
Fe;O woeeoaaannnns 2,89 3.09 2.35 2.47 1.27
)0 DU - 2.18 1.50 1.87 1.15 1.01
MgO -ooeeleeen, o389 | 164 | 284 | =212 74
CaO....... PO 4.26 4.65 3.71 3.54 1.83
) P ¢ J - 3.87 4,51 4.36 4.10 3.62
o T 320 | * 304 4.01 3.81 4.81
H,0 at 100° ___.__.. } 500 .16 .09 .81 } a
H,0 above 100°..... .28 .49 1.93
4 V10 T 23 .35 48 40 08
X0 .13 .2 . 40 16 trace
MnO.ooeeanaaaa.... trace 04 .05 04 17
L5 10 SN PR 19 trace 17 |
(6) P P MU SN M trace

100.07 | 100.29 | .100.40 | 100.27 | 100.05

e
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9D, SUNLIGHT INTRUSIVES.

Descriptions, hitherto unpublished, supplied by Arnold Hague and
T. A. Jaggar, jr. Analyses A, B, and C by W. F. Hillebrand, record
No. 1801; D by H. N. Stokes, No. 1804.

A. Quartz-syenite, Copper Creek Basin. Contains biotite, horn-
blende, epidote, orthoclase, augite, titanite, magnetite, and apatite.

- Hornblende very pale in color.

B. Syenite porphyry, Sulphur Creek Basin. Contains oligoclase
and biotite, in a groundmass of quartz and feldspar:

C. Augite-syenite-porphyry, Copper Creek Basin. Contains augite,
biotite, orthoclase, a little hornblende, and quartz.

D. Gabbro, southtwest of Beams Hill, Sunlight Valley. Contains
plagioclase, pyroxene, magnetite, apatlte, and a little biotite.

A B. c - D.
{0 N 1 63.07 | 66.64 | 64.40 | 53.57
ALOg c et 17.47 | 16.22 | 16.90 | 17.78
10 ¢ 2.09 1.84 1.86 3.19
10 S . L38 1.06 1.87 4.93
MEO et 144 125 | 113 4.36
1010 DU 2,27 2.41 2.60 6.22
0 0 S 5.77 5.11 -5.79 4.04
(0 SR 4.59 3.86 '4.56 3.04
H,0at 110°. . ..o oL . .25 .52 .16 .27
H,0 above 110° ... oeueenne. .- .43 .55 .39 .80
T .38 .29 .23 .89
L0 } 18 .16 21 | 44
Y/ O R trace .01 .02 ool
(6 0 P trace trace ? none
VO3 e trace .01 ? e
NiO . e iiceceeececaaanann none none none none
10010 S . .03 trace .07 .07
SIO -oeeeiieiieeeneeeensee .15 .14 .14 .13
320 J .32 .27 4 .21
Lig0 o trace? none trace trace
(670 2, eeeececncnan none none none none
S R .02 trace? trace? |.......c .-

99.84 | 100.34 | 100.10 99. 94
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3D. ISHAWOOA INTRUSIVES.

Descriptions, hitherto unpublished, supplied by Arnold Hague.and
T. A.Jaggar,jr. Analyses A and B by H. N. Stokes, record No. 1804;
Cand D by W. F. Hillebrand, No. 1765. .

A. Granite-porphyry, base of Crater Mountam Contains oligo-
clase, orthoclase, biotite, and quartz.

B. Diorite-porphyry, Cabin Creek. Contains plagioclase, ortho-

’ clase, quartz, and abundant hornblende. This rock is intermediate .

between granite-porphyry and diorite- pmphyry, but nearer to the
latter.

/(. Diorite, base of Needle Mountain. Contains plagioclase, quartz,
biotite, with subordinate hornblende and orthoclase. Structure
granitic. ,

D. Diabase, entrance to Shoshone Canyon. Contains plagioclase,
augite, and chlorite. ‘

* A B. c D
10, - e e e eeenene 64. 23 60. 00 63.76 52.18
ALOge e e e 16. 34 16. 37 16.01 18.19
Fe,04 o coeeno.... i eeeean ... 1.07 2.28 2.22 3.31
1o S 1.58 2.46 1.96 4.36
MgO oo 2. 47 3.81 2.43 4. 69
(071 0 2 3.07 4.96 4.55 6.51
. NaO oo ecieaaaae 3.49. 3.73 3.98 4.58
KyO. e 2.59 2.70 2.84 1.88
H,O0at110°. . ... .. .. . ... .47 .61 .28 .75
H,0 above 110° . .............. 1.76 1.42 .57 2.00
L0 Y .50 .59 .52 .99
N O S .18 .35 .25 |0 .29
B3 (0 2 none none none trace
MnO ..o trace .05 09 ) 14
1374 O 2 .06 11 09 06
BaO. el .19 .26 17 11
LigO e trace | trace trace trace
CO cee e 30 .17 .23 none
() R PPRIPE NN trace trace
1 ) PR R ® none
D PO DN R PRI PR PR
99.91 99. 87 99. 95 100. 04

e -
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4. DIKES IN BRECCIA.

Descriptions, hitherto unpublished, supplied by Arnold Hague and -
T. A. Jaggar, jr. Analyses A, B, D, by H. N. Stokes, record No.
1804; C, E, F, G, H, by W. F. Hillebrand, Nos. 1765 and 1801.
~ A. Hornblende-pyroxene-andesite, Eagle Creek. Contains plagio-
clase, hornblende, pyroxene, quartz, and apatite.

B. Leucite-absarokite, Sunlight Valley. Contains phenocrysts of
olivine and augite, with secondary alteration of the olivine to serpen-
tine. The groundmass contains magnetite, auglte, plagioclase, and
orthoclase. Leucite abundant.

C. Gabbro-porphyry, Deer Creek.” Contains plagioclase, pyroxene,
olivine, ilmenite, and apatite. ‘

D. Hornblende-augite-andesite, Wind * River Plateau. Contains
phenocrysts of augite, hypersthene, and hornblende, plagioclase, and
fine magnetite grains.

A B. c D
155 1 - 50. 72 47.32 50. 29 60. 15
ALOgu e 16.01 11. 22 15.85 | 17.85
FegOq - ooomee e 4.35. 2.91 8.22 | - 2.00
)0 S 4.20 '5.81 1.43 2.02
MEO oo 7.06 | 15.96 4.65 3.26
(€Yo N 9.02 711 | 7.7 5.48
N0 i ieeana, 2.92 1.88 2.98 3.95
KyO i 1.13 3.79 3.53 2.36
}I,Oat110°....--7;..' ......... .40 .31 177 .25
H,0above110° ... ... ... .._. 2.14 1.71 1.98 1.24
TiOy eeeeeeeeaeeaaneaans 1.08 75 96 47
X0 TR .29 61 51 22
P/ {0 SRR PRPRPR PR PURSIN RPN PP
(6) X 0 none trace - f.oceeeoo-. none
A 0 PSSP PP ST HPIIPRIPN FIRII
NiO........... j .............. none trace trace none
MnO. ..o .07 .11 15 07
157 O 2 09 .05 09 10
BaO. oo 11 .22 15 20
X O PN trace trace trace none
[0 85 .13 none none
(6] DI PP AP trace |o.-.......
SRR (RSP PPN PRI (R
100. 44 99. 89 100. 27 99. 62
L _
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E. Augite-andesite, Dike Mountain. Contains augite, plagioclase,
serpentinized olivine, magnetite, and apatite.

F. Trachyte-andesite, Dike Mountain. Contains plagioclase, ortho-
clase, chlorite, apatite, and magnetite. Very little augite.

G. Biotite-trachyte, Dike Mountain. Contains plagioclase, ortho-
clase, biotite, magnetite, and chlorite. -

H. Biotite-trachyte, Dike Mountain. Contains orthoclase, plagio- .
clase, biotite, and magnetite. . ) )

E. F. G. H. j

1o WU eeeeei.| BLIT | 5247 | 63.24 | 57.73
ALy - e 16.14 | 18.23 17.98 18.93
Fe,Op oo 4.11 3.31 v 2.67 1.97
FeO .o 4.48 3.85 .85 1.92
17200 4.82 2.85 | = .63 .91
(6710 N 7.72 4, 56 .93 2.78
B F: X O 2.99 4.83 . 6.27 5.52
) O 0 S et 3.54 3.81 5.47 6.11
H,O0at110°. .oooeemiaeaa.... .63 .68 | - .37 .22
H,0 above110° ... ..... 2.24 2.03 .80 2.93
TiOy «eecenmenann s 1.01 .97 .38 .33
) X 0 T S .48 .64 922 .95
/(O none .02 trace trace
(0] X 0 M —eea trace trace none trace
Va4 cemeeee e .04 .03 .01 .01
NiO et .01 | ftrace none trace ?
116100 R .21 15 .04 .06
SO e et . .10 .11 .03 .09
BaO. e .20 .23 .25 .16
Li,0 coeeea.... i ............. trace | = trace trace | trace
COy el none - 1.01- none | .26
FeS, ociiaiieaaaaes .. .05 .04 trace .02

99.9¢. 99, 82 100. 14 100. 20
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4. ABSAROKITE—SHOSHONITE—BANAKITE SERIES.

1 Rocks from the Yellowstone Park and the Absaroka Range, described
m Mon. XXXII, Pt. II, and also by Iddings in Journal of (ureology,
wol. 3, pp- 938, 943, 947. The rock A, from Ishawooa Canyon, is also

" described by Hague in Amer. Journ. Sm 3d series, vol. 38, p. 46.

A. Leucite-absarokite, - Ishawooa (Janyon, Wyoming. Bowlder.
Contains olivine and augite in a groundmass of orthoclase and leucite.
Accessory minerals, magnetite, apatite, and a few flakes of brown mica.

_ Analysis by J. E. Whitfield, record No. 1057. Material dried at 104°.

B. Absarokite dike, head of Lamar River. Contains olivine and

augite in a groundmass of orthoclase and plagioclase, with accessory
. magnetite, biotite, and ilmenite.

C. Absarokite dike, south of Clark Fork. Contains augite, quartz,
biotite, magnetite, orthoclase, plagioclase, and sometimes analcite.

D. Absarokite lava flow, head of Raven Creek. Contains olivine,
augite, or thoclase labradorite, magnetite, apatite, and a little serpen-
tine. -

E. Absarokite dike, divide east of Cache. CLeek Contains ortho-
clase, plagioclase, augite, biotite, magnetlte, serpentine, and occaswnal
quartz.

Analyses B, C, D, and E by L. G. Eakins, record Nos. 1086, 1365.

A ‘ B. - C. D. E.

10 47,98 48.95 48.36 51.76 49.71
ALOg. e 11. 56 12.98 12.42 12.36 13.30
FeyOp -olpemannns .| 852 3.63 5.25 | 4.88 4.41
FeO. . oooonaan.. 5.71 4.68 2.48 4,60 3.87
MgO .ooeoeoo. il 1817 11.73 9.36 9.57 7.96
(0710 JO 9.20 7.66 8.65 7.14 3.03
N ¢ 2.73 2.31 1.46 1.99 1.49
KO oooooiaaanns 2.17 3.96 3.97 3.83 4.81
15 0 S - 2.96 3.16 554 |. 305 | 407
MOy e .88 .49 1.18 A7 1.57
POy « oo 59 .67 .84 56 66
(0) X 0 XS ISP PO trace |..ooo..... trace
MnO..oooeeamann 13 .13 .13 11 17
12 o YR NN IO N I I 46
o) U 18 |...... R N N AU

100.08 | 100.35 99.93 | 100.32 | 100.01
(o) 04

100. 04
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F. Shoéhonite lava sheet, Lamar River, south of Bison Peak. Con-. ‘

tains plagioclase, orthoclase, augite, olivine, magnetite, and serpentine,
with amygdules of zeolite and calcite. Analysis by Eakins, No. 1086.
G. Shoshonite lava sheet, southeast fork of Beaverdam Creek:
Contains plagioclase, orthoclase, augite, and serpentinized olivine.
H. Leucite (?) shoshonite lava sheet, mountain east of Pyramid Peak.
Contains feldspars, olivine, serpentine, augite, magnetite, brown mica,
and impure leucite (%).

1. Olivine-free shoshonite dike,' northeast of Indian Peak. Con-

tains augite, plagioclase, biotite, and magnetite.

J. Shoshonite lava sheet, Two Ocean Pass. Contains orthoclase,
serpentinized olivine, magnetite, augite, chlorite, biotite, apatite, lab-
radorite. Dried at 104°. i

Analyses G; H, I by Eakins, Nos. 1371, 1375, 1379. * Analysis J by
Whitfield, No. 906.

F. G . H. I J

0 50.06 | 53.49 52. 49 54. 86 56. 05
ALOgeeoneeaanns. 17.00 | 17.19 17.89 17.28 19.70
FegO wonemennnnnns 2.96 4.73 5.76 4.08 3.74
FeO.ooooeaanaaon. . 5. 42 3.25 2.08 2.928 2.82
MgO .coeeeeeno...ll  8.61 4.42 |  3.49° 4.19 2.51
(0710 TR 8.14 6.34 7.01 5.42 4.34
NaO.ooomeananns. 3.53 3.23 3.18 3.94 3.29
00 TR 3.40 3.86 3.73 3.96 4.4
5 P00 SO 4.85 2,17 |  2.63 2.16 1.86
TiOy «eeeeaennnn .. 51 71 81 69 98
) X0 MRS 66 .43 55 48 66
MnO....oooeennnn. 14 14 09 19 trace
20 JOUUR AP .06 30 /A
) X0 R SOV R R R . .06
70 TR P IS M 19

100.28 | 100.02 | 100.01 99.90 | 100.14

saed
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" .. Banakite dike, head of Lamar River. Contains augite, serpen-
titzed olivine, orthoclase, plagioclase, biotite, magnetite, ilmenite,
- aptite,and analcite. Adjoins rock B. Analyses by Eakins, No. 1375.

L. Banakite dike, Hoodoo- Mountain. Like K, but with amygda-
loidal zeolites. Analysis by Eakins, No. 1371.

M. Banakite dike, Ishawooa Canyon, Wyoming. Like K and L, but
more feldspathic. Contains a little serpentine, probably from olivine;
also possibly analcite or sodalite. Analysis by Eaking, No. 1086.

N. Banakite dike, near head of Stinkingwater River. Like M, but
with more serpentine. Analysis by W. H. Melville, record No. 1232.

. K. L M. N.
10, et e s 51.82 52.63 51.46 52,33
ALy e 175 | 16.87 | 18.32 | 1870

B N o N SN 4.56 4.52 4,61 4.95
O S ©3.36 3.11 2.71 1.83
MO -t 4,03 3.69 2.91 2.69
(070 4.94 4.77 6.03 4.71
NagO . oo e 3.91 3.86 4.11 4.51
1 0 TN 5.02 5.17 4.48 | 5.45
H,0at100°. ... ....... e .74
H,0 above 100° ... _........... } 3.97 } 3.65 } 3-89 2.71
TiOge e eeeeeaannns e 71 .81 .83 71
X o .52 .63 .86 .81
MO . e .23 10 17 03
0510 SRS AUURUT ISR IRTTP 14
BaO. oot .26 ;R P PO

100.08 | 100.10 | 100.38 | 100.31
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O. Leucite-banakite lava sheet, southeast fork of Beaverdam Creek
Overlies rock G.  Contains olivine, augite, leucite, feldspars, magnet:
ite, apatite, and a little brown mica. Analysis by Eakins, No. 1378.

P Earlier unpublished analysis of O, another sample, by J. E.
Whitfield, record No. 907.

Q. Quartz banakite dike, near head of Stmkmgwater River. Con-
tains plagioclase, orthoclase, quartz, biotite, magnetite, augite, and a
little calcite. Amalysis by Melville, No. 1232.

R. Quartz-banakite dike, near Q. Contains plagioclase, orthoclase,
quartz, biotite, magnetite, augite, chloute, and selpentlne Analysis
by Melville, No, 1232.

0. P Q. . R
S10p- eenemeae el 52,93 | 5156 | 57.29 | 60.89
ALOg ool |19.67 | 2100 | 18.45 17. 14
Fe0 - eneemeeeeeeeeaeanans 3.07 517 | 4.38 3.32
o JONT R 3.50 2.76 1.20 .95
MO ool 2.88 2.52 2.08 1.16
080 e eaaes 4.69 4.83 | 3.57 3.58
N8GO oo oot 4.20 4.37 4.43 4.54
KO et 4.75 4.13 5.43 5.71
H,0 8t 100°. .o ... . 17 .39
H,0 above 100°............... } 2.1 } 221 ) 2,01 1.922
5T MR 72 .65 72 49
Py0 ce et .59 .69 46 27
MnO ... e 15 trace trace 09
150 SR AU IR 12 19
BaO. . 122 S P DA PO,
| 2o N N 1 T IO OO
SO I S 1573 AR PR I
(] I trace |..oeooioo|ieaaaooas
[
100.09 | 100.29 | 100.31 | 99.94




CLARKE.] IGNEOUS AND ORYSTALLINE ROCKS. 103

S. Absarokite, Two Ocean Pass. Contains augite, olivine, ortho-
clase, magnetite, serpentine, little biotite, apatite, and an isotropic
substance, probably glass.  Analysis by J. E. Whitfield, record No. 906,

T. Shoshonite, Beaverdam Creek. Analysis by Whitfield, No. 907.
Probably the rock already represented by analysis G.

U. Shoshonite, northeast spur of Sepulchre Mountain. Contains
augite and serpentinized olivine, in a groundmass of plagioclase, ortho-
clase, augite, magnetite, and apatite. Analysis by Whitfield, No. 908.

V. Shoshonite, Baldy Mountain, Bear Gulch, Montana. Contains
hypersthene, augite, olivine, plagioclase, orthoclase, and magnetite.
Analysis by Whitfield, No. 909.

S, T U. A\'Z

10 e eeee...| 5168 | 52.86 | 5L75 | 54.97
AL O e 14.07. 17.51 | 17.48 18.38
) o 4.7 5.18 6.42 3.06
1 0 TR 4.57 3.31 1.46 4.922
MEO e enmene it 7.72 4,18 4.05 2.38
Lo o R 6.65 6.51 8.20 5.43
NaO....... e 2.45 3.22 3.33 3.45
(0 JO 4.16 3.41 3.72 3.37
)2 %0 T 2.09 1.76 2.26 .82
THOy e anans 1.08 1.04 .86 .97
1o TR e .72 .53 .87 .42
MnO .evinniiiiiieea ...| trace trace trace trace
Li0 cieiiiiaa et trace .04 trace .03
804 e emaeann RE] .22 17 .03
(6 ) U D .16 trace trace
(o]0 XU AU NPT S -l 292

100. 03 99.93 | 100.37 | 100.45
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5. MISCELLANEOUS ROCKS. FIRST GROUP.

Collected and investigated by Arnold Hague and J. P. Iddings. .
A. Black obsidian, Obsidian Cliff. Described by Iddings, 7th Ann.

Contains microlites of augite and magnetite, with traces of quartz and

feldspar. Analysis by J. E. Whitfield, record No. 224.

B. Red obsidian, Obsidian Cliff. Described by Iddings, 7th Ann.
Like A, with ferric oxide replacing magnetite. Analysis by Whit-
field, No. 223. - '

- C. Obsidian, east of Willow Park. Black and opaque. Described
by Iddings, Bull. Phil. Soc. Washington, vol. 12, p. 204. Analysis by
Whitfield, No. 222. ,

D. Lithoidite, Obsidian Cliff. *Described by Iddings, Bull. 150,
p- 153: Contains quartz and sanidine, with a little magnetlte and
augite. Analysis by Whitfield, No. 425.

E. Rhyolite, Upper Geyser Basin. See Iddings, Bull. Phil. Soc.

‘Washington, vol. 12, p. 204. Analysis by F. A. Gooch, record No.

114.

F. Rhyolite, Tower Creek. See Iddings, Bull. Phil. Soc. Washing-
ton, vol. 12, p. 204.  Analysis by Gooch, No. 115.

A. B. C. D. E. F.
850, ..... 74.70 75.52 72.59 |  75.50 70. 92 71.85
ALO,..... 13.72 14.11 | "13.47 18.25 13.24 18.17
Fe,Oy -...| 1.01 1.74 1.58 1.02 3.5¢ | - 2.17
FeO......|- .62 .08 182 | .91 | . .66 1.84
MgO ..... .14 .10 1.05 .07 . .23 | .63
Ca0...... 8. 212 | .00 | L2 2.25
Na,0..... 3.90 3.92 4.63 4.76 4.8 4.06
K,O...... 4.02 |- 3.63 2.52 2.85 4.25 3.89
HO...... 62 .39 18 41 57 | .48
TiO, ..... none none 52 none 16 43
POy ----. NONE [eeeceenccaloceacannn none 18 14
MnO..... trace none none none 14 12
170 RN S U M .06 NONE |eeweencnn.
370 TN SO N FOS S 3 T S,
FeS, ..... .40 11 7 S U I R

99.91 | 100.38 | 100.24 | 100.05 | 100.59 | 100.48

et e e T

e D

~



CLARKE.] IGNEOUS AND CRYSTALLINE ROCKS. 105

G. Rhyolite, *“Great Paint Pots.” Analysis by Gooch, No. 113,
hitherto unpublished.

H. Rhyolite, ‘Elephants Back:” Porphyritic obsidian. Analysis
by Whitfield, No. 423, hitherto unpublished. Reported by Iddings as
containing quartz, sanidine, and, a little augite and magnetite, in a
glassy, microlitic groundmass. .

I.  Rhyolite, Mount Sheridan. Composition reported by Iddings as
quartz and sanidine, with a little magnetite and augite. Analysis by
Whitfield, No. 426, hitherto unpublished.

J. Rhyohte, Madlson Plateau. Likel. Analysis by Whitfield, No.
427, not yet published.

K Trachytic rhyolite, Elk Creek. Analysus by Whitfield, No. 428,
hitherto unpublished. Reported by Iddings as containing sanldlne
labradorite, and little biotite, in a groundmass of quartz and alkali
feldspar.

G H L J X

Si0gecceccaaacnanns 75.71 75.34 75.89 75.19 | - 64.65
AlLOgeceeaaeanannn. 11.11 12.51 12.27 13.77 17.80
FeOp «eulvmeemnnnnn 156 | .42 112 | .6l 2.33
FeO. . ....... .37 1.55 1.37 1.37 2.10
MgO .weueeaeannn| .08 .32 .29 .09 .81
Ca0.eueenennteeel .88 | 107 .86 88 | LT3
B 0 4,64 3.31 3.23 . 3.83 4.18
KyOunooaaaaann. 418 | 417 3.42 3.33. 2.83
HO.ooioiiaaee. .35 .86 .82 . .65 3.06
TiOp ceeeeeaannn 1.25 none .50 none trace
N O R O ---| mnone none none trace
MnO......oooon.... .07 .07 none trace trace
) o R FUS trace o1 .02 .17
80 <eeme e e .42 .28 .29 .43

100. 20 100. 04 100.06 | 99.83 100. 09
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L. Trachytic rhyolite-tuft, Two Ocean Pass. Analysis by Whitfield,
No. 906, hitherto unpublished. Reported by Iddings as containing
sanidine, labradorite, biotite, magnetite, and augite, in a somewhat
altered, glassy groundmass. Also contains fragments of andesite.

M. Glassy trachyte, approaching rhyolite, Sunset Peak, Bear Gulch.
Contains phenocrysts of sanidine, plagioclase, and biotite. See Iddings,
Bull. Phil. Soc. Washington, vol. 12, p. 205; also Mon. XXXII,
Pt. 1I.  Analysis by L. G. Eakins, record No. 1378.

N. Altered rhyolite, ‘‘ Iron Pot,” Lower Basin. Collected by W. H.
Weed. Analysis by Whitfield, No. 546, hitherto unpublished.

O. Dacite-porphyry, Echo Peak.

P. Same as O, Mount Holmes. . Analyses O and P by Whitfield,

Nos. 421, 422, hitherto unpublished. Reported by Iddings as con-

taining plagioclase, probably oligoclase, quartz, little biotite, and
magnetite.

L. M. N. 0. P.
8i0p e iee e 61.15 69. 45 89.20 74.51 69. 54
Al Ogeeiiaaaaoon 15.70 14.92 2.39 14. 83 17.95
FeOg -ocomvannnnnan 4.31 3.16 1.21 1.09 - 2.50
FeQ .ooeeniiinn.. 1.12 .23 none trace .22
MgO i 3.04 .05 trace .47 .50
(€7 0 S 2.84 1.19 " trace - .81 1.80
NayO..ooooimeaanl|- 1.54 3.19 1.11 4.38 4.30
KO ool 2.22 5.95 .79 2.72 1.21
15 10 SO ed|  7.05 1.69 5.09 .92 1.96
TiO; < cevecaaanann. .69 .19 none none none
POs eoaeiiiaaaaan -7 .08 " none trace none
MnO....ooovmann-s trace 07 foceeeeen-- none none
B27:7 0 N (11 P O A
LiO coeveeaeaeaaes 110) 1 T- T P P, 02 trace
80 et 18 | ieeeoeen. 44 .24 37
100. 59 100.18 100.23 99. 99 100. 35

\
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Q. Mica-dacite-porphyry, Bunsen Peak. Analysis by Whitfield,
No. 419, hitherto unpublished. Reported by Iddings as containing
oligoclase-andesine, quartz, biotite, little magnetite, apatite, and zircon.

R. Mica-dacite-porphyry, Birch Hills. Like Q in composition.
Analysis by Whitfield, No. 718, hitherto unpublished. :

S. Hornblende-mica-andesite-porphyty, Fan Creek. Analysis by
Whitfield, No. 713, hitherto unpublished. Reported by Iddings as
containing andesine-oligoclase, hornblende, and biotite, in a ground-
mass of feldspar (probably oligoclase and orthoclase), with a little
magnetite, biotite, and hornblende. '

T. Hornblende-mica-andesite-porphyry, Gray Peak. Analysm by
Whitfield, No. 715, hitherto unpubhshed Compos1t10n similar to
that of S.

Q R. T S

B0 e e eeeieececacee e 70.52 70.24 65. 63 65. 64
ALOge e eeeaieaaas 15.85 17.36 17.00 17.29
B N 2.98 1.38 2.55 3.07
)T O PN .36 .79 1.19 1.29
MEO .o iacacacaen .09 .53 2.03 1.78
(6T O 2.59 2.74 3.48 1.98
NagO ceeieeieeieeanaaaeaann- 3.93 3.69 4.42 5.71
)L O 3.43 2.65 1.64 2. 44
H,0...... Meeeeeeseceeceacanas .35 .7 2.00 1.03
TiOgecveunnnn. s trace trace trace none
O .17 trace .07 .23
MnO .o ieeiceeaaaaa. .09 none none trace
Li0 ciiiiicieceaceeaceanaas trace none .04 .04
B05 ceeeeecencanacenaanacaaan .29 trace trace trace
L] none trace trace
(60 . NP SN none .27 .17
99.95 - | 100.09 100. 32 100. 73
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U. Hornblende-mica-andesite, Crescent Hill. Analysis by Whit-
field, No. 432, hitherto unpublished. Reported by Iddings as con-
~ taining oligoclase-andesine, biotite, and subordinate decomposed
hornblende, in a groundmass of feldspar and quartz, with a little
magnetite and biotite.

V. Hornblende-andesite, Towel Creek. Analysis by Gooch, No.
117, hitherto unpublished. Reported by Iddings as containing plao io-
clase hornblende, dnd a little augite.

W. Pyroxene- andes1te, Agate Creek. Analyms by Whitfield, No.
432, hitherto unpublished. Reported by Iddings as containing augite,
hypelsthene labradorite, and magnetite, in a glassy, microlitic
groundmass. - '

X. Rhyolitic perlite, described by Iddings, Bull. 150, p. 153.
Analysis by H. N. Stokes, No. 1314, hitherto .unpublished. From a
bluft opposite the Midway Geyser Basin. Reported by Iddings as
containing quartz, sanidine, plagioclase, and rarely augite and mag-
netite, with microscopic zircon and apatlte, in a glassy groundmass.
P.R. C. 61.

U A2 W. X

B0 e e ©64.61 61.56 61.45 73.84
ALOge el 18.62 14.73 15.07 12.47
2 O . 2,78 4.47 “4.48 .32
FOO et .95 1.23 1.18° .90
MEO .. .85 3.57 3.02 .25
CA0 e 4020 4.87 5.37 1.08
NagOooooieianeaananns e 4,37 5.10 4.00 2.88
e SO 2.36 2.24 | 122 5.38
)2 0 T .93 1.42 1.23 2.76
0 ....| nome | .87 2.80 |iieoeenan. '
o O .30 - .04 trace |-eeoeo-..
MnO. .ol trace .34 none trace
L0 oo 01 e 1 T SO
SO -enensn e, PO trace |....-c.-.. 029 e
O] trace |..eeeeocialimeneeee i
00, - e I T D N R i

100.23 | 100.44 | 100.14 | . 99.88
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MISCELLANEOUS ROCKS. SECONIj/ GROUP.

Collected and investigated by Arnold Hague and J. P. Iddings.

A. Pyroxene-andesite, west of Dunraven Peak. Analysis by F. A.
Gooch, record No. 116, hitherto unpublished. Rt,portedby Iddings as
contalmng labr adorlte, auglte, hyper sthene, and magnetite, in a micro-
litic groundmass.

B. Basalt, southwest of Dunraven Peak. Analysis by Grooch No.
118, hither to unpublished. Reported by Iddlngs as containing augite,
ohvme, labradorite-bytownite, and magnetite, in a globuh’clc glassy
groundmass.

C. Basalt, north spur of Prospect Peak. Analysis by J. E. Whit-
field, record No. 431, hitherto unpublished. Reported by Iddings as
containing labradorite, augite, olivine, and magnetite. Little glassin
groundmass. '

D. Basalt, Yellowstone Canyon. Analysis by Whitfield, No. 430,
hitherto unpublished. Reported by Iddings as containing labradorite-
bytownite, augite, olivine, magnetite, and a little brown glass.’

E. Basalt, Stinkingwater Canyon. See Iddings, Bull. Phil. Soc.
Washington, vol. 12, p. 205. Analysis by W. H. Melville, record No.
1232.

.

N A B C. D E
B (0 I 56.47 51.70 47.17 51.70 52.87
ALOg. oo . 15.33 15.18 17.85 17.90 16. 57
FeyOp - oonmnnnnn. 2.54 2.09 7.42 7.24 6.34
FeOoeennmeaanannns. 4.53 8.54 1.18 1.00 2,35
MgO eorecaaaann. 5.08 8.18 6. 54 2.77 5.27
(oY o T 6.93 8.73 10.12 6.94 8.54
Lo SRR 3.81 ,2.31 2.94 4.17 2.99
KpOuuoooeeannns .| 166 1.81 .56 | 1.62 2.45
H,0 2t 100°-.......... } 1.65 } .16 } .65 } 115 1.18
,0 above 100° _.... 1.04
Ti0ge e eannemaannes .99 1.24 2.13 3.17 .73
) X0 M .54 .21 .20 .41 .31
Fe, metal.._........ | FOSURU I FOURR 3.26 L8l |oeeeeoienn
MnO...... e .18 trace none trace .07
500 SRR U FURURUPT ISR e 12
) X0 S IO A .02 03 |oveeeono..
10 N I .51 32 |o......
SN I 1 T O PO O
(6] U P, trace’ |oceeeeeoiiloeooii oo,
99,71 | 100.24 | 100.55 | 100.23 | 100.33
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F. Camptonite (?), dike in Stinkingwater Canyon. See Iddings,
Bull. Phil. Soc. Washington, vol. 12, p. 205. Analysis by Melville,
No. 1232. - ,

G. Kersantite, Bighorn Pass. Described by Iddings in Mon. XXXII,
Pt. II.  Contains hornblende, plagioclase, orthoclase, quartz, augite,

biotite, magnetite, chlorite, calcite, and apatite. Augite and horn- .

blende partly decomposed. Analysis by Whitfield, No. 714.
H. Basalt, dike, north spur of Mount Washburn. Analysis by

Whitfield, No. 717, hitherto unpublished. Reported by Iddings as’

approaching pyroxene-andesite'in-composition. Contains labradorite,
augite, serpentinized olivine, and magnetite, in a groundmass of globu-
litic and microlitic brown glass.

,/ F. G. H

10y - e e e e i 50.99 | 48.73 | 53.75
ALOg. ool O 15.62 | 11.92 20.75
FeOp «oneeenennnn. S N - 479" | 450
FeO....ooomuen.n. e . L43 4.56 3.53
MEO - - et et 5.23 5.93 3.76
020 P 6.53 9.24 7.18
N20 e 3.39 | . 2.62 4.16
(O T et 3.05 2.47 1.37
H,0at100° ..._.......... U . L.39
H,0 above 100° . ... ioieiiian... N 2.48 } 1.52 } 155
THO} - - e e .67 1.34 none
o O .53 32 15
MnO. - ooiin e trace 36 trace
J 0 07 eeoeeeetloaaaaa
)27:T 0 D S P trace |...ooo-.-.-
Liy0 ool s L trace trace
1 S R PRSPPI .34 trace
(6] I ORI 11 none
L0 N APPS 5.80 none

99.85 | 100.05 | 100.70

PRV
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MONTANA.

1. MADISON AND GALLATIN VALLEYS.

Rocks collected by A. C. Peale and G. P. Merrill. Deseribed by
Merrill in Proc. U. S. National Museum, vol. 17, p- 637. See also
Bull. 110, p. 47.

A Basalt'a east side of Bozeman Creek 24 miles southeast of Boze-
man. boutams olivine and augite, chlomtlzed and serpentinized. The
colorless groundmass contains apparently two feldspars and a pyrox-
ene, with grains of iron oxide. Analysis by T. M. Chatard, record
No. 517. Sp. gr. 2.86. P. R. C. 971.

B. Pyroxene from A. Analysis by L. G. Eakins, record No 1046.

C. Portion of A soluble in hydrochloricacid. Contains olivine, iron
oxides, and decomposition products. Analysis by Eakins, record
No. 817.

A ‘B, C

S R ——— 46.90 52. 50 20. 88
ALOg coeeaenee S 10.17 2.26 3.89
| O 1.22 2.06 | 221
FOO - et eaaas 5.17 2.47 4.98
1 o Y 20. 98 17.11 16. 44
(071 S 6.20 21.70 1.01
NagO oo eeeie eercceecaeanen 1.16 .35 trace
00 J R 2.04 | .07 trace
H,0 8t 120° - o oo e 1.04
H,0 above 120° - .o 4.38 } ol CPRSRPRES
R 3 S P PO
) X0 R VR ] PR
L300 e e e e - .33 107 |eeeooann.
MnO ......... B R LLRETT LT PP PP . \.10 trace trace

, 100.54 | 100.32 48.71
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D. Highly altered porphyrite?, hills 1 mile north of East Gallatin
River, near camp No. 6. Rock contains hornblende paramorphs after
augite in a devitrified base, with amygdules of calcite, chloritic and
fenuginoué matter derived from porphyritic augite and olivine. The
base is also filled with needles, which may be mica. Analysis by
Eakins, record No. 820. P. R. C. 968.

E. Lamprophyre, Cottonwood Creek. Contains p01phyr1t1c auglte
and olivine in an indeterminate groundmass carrying augite, iron
oxides, and mica. Analysis by Chatard, record No. 516. P.R. C. 979.

F. Augite-porphyry, Cottonwood Creek. Containsfeldspars, augite,

and brown mica, with iron oxides, apatite, glass, and secondary calcite .

and chlorite. Carries porphyritic plagioclase and augite. No unal-
tered olivine visible. Sp. gr. 2.785. Analysm by Eakins, record
No. 819. P. R. C. 965.

- D, E. F.

S0 - - e e el 49.47 — 51.65 52.33
ALOge e et e 12.15 13.89 15.09
Fe,Op oo, e meemaeeanaas 193 | 270 4.31
Lo P 4.07 4.80 4.03
B Y ©10.86 11.56 6.73
(070 J 9.30 4.07 7.06
Na,0.oooeeeoo.. D S 2.08 2.99 3.14
KO e oo L 2.42 4.15 3.76
H,0 at 120° ......... S 1.80
H,0 above 120° ... ... ................. } 414 ‘1. 89 } 2.68
T TN .21 55 | 14
o T .87 21 1.02
L83 X R trace 08 ool
MDO - e e .10 15 09
B0 e .03 19 07
L0 LN IO 19 Joeiiooa..
[0 N 3.2 N IO I

100.44 | 100.37 | 100.45

S
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G. Basalt?, Bear Creek. Resembles A, but with a more crystalline
groundmass. Contains plagioclase, possibly sanidine, augite, olivine,
and iron oxides. Analysis by Chatard, record No. 1154¢. P. R. C. 967.

H. Lamprophyre, between South Boulder and Antelope creeks.
Contains porphyritic augite and olivine in a feldspathic groundmass,
with apatite, augite, grains of iron oxide, and shreds of brown mica.
Sp. gr. 2.96.  Analysis by Eakins, record No. 1266. P. R. C. 966.

I. Lamprophyre, hills east of South Boulder Creek. Nodules from
a decomposed mass. Shows sanidine, plagioclase, brown mica, and
altered olivine.

- G H. I
3310 49.13 50. 82 50. 03
AL g oL 9.05 144 | 14.08
FeyOg. o come e e 357 .25 2.92
FeO e 5.05 8.94 6.11
DU 74 O 17.21 14.01 |- 10.73
Ca0. e 5.68 8.14 7.46
NaO oo e 2.01 1.79 1.46
KOuunne.. s 2. 924 3.45 2.64
H,0at 110°. ... .o l.. .84

- H,Oabove 110° . ... . .. .. .......... 3.50 } -58 } 3.70
4 1O e eeeeeeeeaaaans .42 .59 .61
X O .38 .20 .42
(03X 0 .39 .03 trace .
NiO e trace trace trace
MnO .ol .15 .19 .08
770 e .05 .06 .04
99.67 100. 49 100. 28

Bull. 168——8



114 ANALYSES OF ROCKS, U. S. GEOLOGICAL SURVEY.  [BULL.168.

J. Hornblende-picrite, North Meadow Creek. Contains hornblende,
abundant fresh olivine, grains of pleonaste and iron oxides, and occa-
sionally hypersthene. Sp. gr. 8.35. P. R. C. 973.

- K. Pyroxenite, divide between Meadow and Granite creeks. Con-
tains hornblende and hypersthene, with grains of iron oxide. P. R. C.
972 :

L. Hypersthene-andesite, northwest of Red Bluff. Contains plagio-

clase and pyroxene, with an amorphous glassy base, and sometimes
_olivine altered to chloritic matter.

M. Peridotite, var. wehrlite, hills 8 miles northwest of Red Bluff.
Contains olivine, diallage, brown mica, rarely plagioclase, and second-
ary iron oxides. Sp. gr. 3.37. Analyses J, K, L and M by Eakins,
record No. 1266. P. R. C 976.

J K L. M

S10gn - e e <..| 46.13 | 51.83 59, 48 48.95
ALOge oL 4.69 7.98 | 16.37 5.69
Fe,0 - eoeeeeee e 73 | 148 3.21 1.20
FeO ool 16. 87 8.28 3.17 12.11
5700 25.17 24.10 3.29 23.49
(6T 0 4,41 |  5.26 4,88 5.33
N o SO .08 .35 3.30 1.58
O trace .06 2.81 .79
)5 00 SO 1.38 .29 2.01 .18
Ti0g - oo mae .78 .29 .93 .81
| X0 R .07 .09 .41 .12
Cry0 e .04 31 03 05
MnO ..o, trace trace .19 .08
NiO oo e .09 11 trace. .16
BaO. o, trace |.coceeon.. .13 trace
S e % A N RO IO

: .| 100.63 | 100.43 | 100.21 | 100.54
LesS O 12 .

100. 51
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The following rocks, at first supposed to be Pliocene sandstones, were
also described by Merrill, Amer. Journ. Sci., 3d series, vol. 32, p. 119.
All consist of pumiceous voleanic glass. C, from Idaho, is included
here for convenience. Analyses by J. E. Whitfield, record No. 382.

A. Little Sage Creek.

B. Devils Pathway: :

C. Marsh Creek Valley, Idahe.

Iron and alumina weighed together: The iron is mostly in the fer-
rous form.

A, B. C.
10, - e 65.56 | 65.76 | 68.92
ALOg F&;04 oo 18.24 | 1718 | 16.22
MO s, e eeaeeas ... .72 trace trace |
(oY J et 2.58 2.30 1.62
NaO ool 2.08 2.22 1.56
KO oo, e 3.94 3.14 4.00
CH0 A 105%. el 112 3.46 1.60
"H,Oatred heat..........____........... 6.50 5.60 6.00
] . ‘ 100.74 | 99.66 | 99.92

The following examples of volcapic dust or sand, from the Gallatin
Valley, were collected by A. C. Peale. Analyses A, B, C, and D by
F. W. Clarke, 1eco1d No. 879. Analysis E by H. N. Stokes, record
No. 1314.

A. Dry Creek Valley, above the mouth of Pass Creek.

B, C. Near Bozeman.

D Near Fort Ellis.

E. Essentially rhyolitic glass, described by Iddmgs in Bull. 150,

p- 146. Gallatin Valley. ' .

A B C. D E.
110 T 46.09 61.82 71.01 60.98 68.68
ALOg. oo \ 12. 69

14.35 } 19.86 } 15.17 |\ 2169
)N 0 } J 1.14
FEO oo e 1.17
MgO ... 1.29 .51 34 1.33 1. 14
10770 JUUUUUTUUUR 1.61 1.78 1.19 1.83 1.11
NapO eoeeoaaeeanns } L4 2.38 2.77 .80 1.23
KO ooeeannen. ' 1.81 2.97 1.23 5.58
Ignition ............ 8.45 11.47 6.34 11.96 7.99
JL' 5010 R RN IS IR DU trace
CaCOy «onmmeeannn.. 28.72 |eeeeeni.. TR IR IR

99.98 99.13 99.79 99.82 | 100.73
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2. BUTTE AND BOULDER DISTRICTS.

Rocks received from W. H. Weed and G. W. Tower. The granite
rocks are described by Weed in Journ. Geol., vol. 7, p. 787. All the
rocks will be described in the 21st Annual Report

A. Buttegranite. A quartz-monzonite, variety banatite, from Walk-
erville Station. Contains quartz, andesine, orthoclase, hornblende,
and biotite, with a little titanite, apatite, and magnetite.

B. Biotite from A.

C. Amphibole from A.

- D. Butte granite, like A, from the Frohner mine, 10 miles south of
Helena.
Analyses by H. N. Stokes, record Nos. 1686, 1787, 1808.

A B. c. D
- B0 e icciccieicieiaiao..:|  63.88 35.79 45.73 64.17
Al Oy e . 15.84 13.70 . 6.77 15.25
B 2.11 5.22 4.94 2.16
FeO e enemea e aeaaeen 2.59 13.72 10.39 | 2.98
MEO - 2.13 12.13 12.32 2.60
(6210 3.97 .05 11.25 4.24
NayO i eeeeiaeccecacacaaaaaas 2.81 .15 T 2.62
) O 4,23 9.09 ° - 1,22 4.34
H,0at110° . oo .. .22 1.21 | .49 .16
H,0 above 110°............... .66 3.64 2.29 .65
1 (O .65 3.51 , 1.43 .67
X O .21 10 35 16
MnO .ooeieiaa e .07 .19 54 04
35 {0 2R 02 none none trace
D27 O 09 .13 none 07
Li0 coieiiiee i trace trace trace trace
SOg cceieeei e B4 e 07
(O] N trace 20 |eeeeanan.. trace
R R .76 28 |eeeeeaaa..
99. 82 99.59 98.77 100. 18
Less Occicvnncnrcnnaccancacancfocaaaannn. .37 CoL12
99. 22 98. 65
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E. Butte granite, Gagnon mine, Butte.
E. Butfeéngmite, Atlantic mine, Butte.
" G. Butfe gr‘dmte, Alice mine, Butte. Analyses E, F, and G by
W. H gkillebrand, record No. 1692 Mineralogically the rocks are
like and D. { ~ '
- . H. Weaf-he" ed; Butte granite.
I Altercyd Butte granite. Decomposed near quartz- pyrlte veins.
- Shows ¢ pahne Slhgca;, with sericite derived from feldspar. Hornblende
gone; miea- lemmzable only as sericite masses having the form of
biotite. - ..~
m— %ﬁﬁl}%‘l aﬁd I by Stokes, record Nos. 1792, 1787..

- . E. F. G. H. 1.
$10y - cneeaeannn..| 64,05 64.34 | 63.87 65. 14 64. 81
AlLOge oo | 15.38 15.72 15,39 |- 15.63 | 19.44
FeyOp wivevnnmnnnnns 2,20 1.62 193 | 2.37 1.82
FeO .oonmnnnnn-.. . 24 294 | 8.08 2.13 .16
MgO oeeeiaannne- 2,08 2.17: 2.23 1.85 .19
Ca0...... eens 4.30 | 4.24 4.30 '3.62 .18
NaOwooooeiimnen. 2.74 2.76 2.76 2.63 .21
KO, oooeenoo. e 4.00 4.04 4,18 . 4.29 5. 30
H,0 at 110°. ... .27 .25 .19 .87 141
H,0 above 110°..... .83 .76 .69 .75 5.25
TiOy- e eennne. e .60 .53 | .6b .59 .73
1 X .21 14 | 7 ".16 .10

L Zr0y ... . ™ | .02 03 |l ‘
MnO ... ............ 11 12 11 trace trace
NiO eeiieiiaaaaan trace? | trace? | trace |..o.e..o..leeeoooo...
8rO ... ... 04 .03 S04 trace _trace
11270 SO 08 | .06 07 |10 10
(070 X 35 €03 .15 none | none
70 YN I I .05 31
FeSyennmereaanmannnn .07 03 Y A O F
[0 S . 005 .005 | ) .005 ...... JR )
: 100.055 | 99.805 | 99.915 | 99.68 | 100.01

Traces of lithia in all five rocks of this table.
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J. Granite, Boulder type, near Boulder. Near a,dim?mte. Con-
tains quartz, feldspar black mica, and dark-green horiblende. Has
an unusual amount of plagmclase O

K. Bluebird granite, Nettie mine, Butte district. me “aphigw Con-

tains-orthoclase and quartz, with a httle plagloclase fand a sprii khng

of bioctite. _ T
L. Same. rock and locality as K Analyms by W F~$’E1ﬂeb1and
record No. 1692.

M. Diorite, Red Mountain, east of Buatte. Conta%fpalevgrgen to

colorless hornblende, plagioclase varying from labradowcite to albite,
some orthoclase, and a little quartz. Biotite, apatite, and®
also occur.’ ' o _

N. Diorite, Red Mountain. Contact of granite with limestones.
Consists mainly of green hornblende and ¢ basic” plagioclase. Little
quartz present. '

O. Quartz-monzonite, Red Rock Creek, north of Butte. Contains
hornblende, augite, biotite, plagioclase, and orthoclase, with a little
magnetite and apatite. _

Analyses J, K, M, N, and O by H. N. Stokes, record Nos. 1686, 1787.

>

J. K. L. M. N. 0. ’
13110 P 67.12 76. 87 77.05 | 56.41 49.22 | . 61.64
ALOg. oo .. 15.00 12.52 12.84 17.62 12.02 15.63
Fe,04 2 ... . 1.62 .67 .56 1.24 2.77 ©3.39
FeO.......... 2.23 none .14 3.55 8.80 | 2.69
MgO ....... | L .09 | trace 3.97 9.20 | 2.82-
(0710 D, 3.43 - .49 .57 8.66 10. 56 4.90
Na,O........ .| 2.76 2.47 2. 81 3.25 1.90 | 2.64
KOuooonannnn. 4.52 5.78 5. 52 2.61 1.70 3.72
H,0 at 110°__. .09 .25 .92 L4 .27 .28
H,0 above110° .58 .52 .48 .76 ©1.63 .91
TiO,-.: ....... .48 .11 .12 .68 .95 .71
POgeemen.... | .15 .05 | none .49 48 .21
(0; X0 7T RINERERN S 11s)  T-SCH NP SO P R " trace
MnO......... 06 trace none 08 trace 04
StO ... 03 none none 08 03 04
BaO.......... 07 none none 09 03 08
LiO ... ..... trace trace trace none trace - trace |
(S JR A trace |......... none 05 feeeooa..
8Og wevennnnn. trace } ......... ~ ‘none .04 none
Cl...... U IO, ee..| nODE |ae...... .07 08 ... )
99. 88 99.82 | 100.31 99.70 99.77 99. 70

onetite ™

.
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P. Pitchstone, or rhyolite-dacite obsidian, Butte. Phenocrysts of
andesine, quartz, and orthoclase in a glassy base.

Q. Rhyolite, Hyde Park dike, Butte district. Contains sanidine,
quartz, plagioclase, and biotite in a groundmass of quartz and feldspar.

R. Rhyolite, top of Red Mountain, Rimini. Quarts.and feldspar
phenocrysts in a groundmass of the same minerals.

-S. Quartz-porphyry, Modoc mine, Butte district. Contains quartz,
orthoclase, and plagioclase in a groundmass of quartz and feldspar.
A few small biotites are present. Feldspar partly altered to sericite.

T. Andesite-porphyry, Hiawatha Creek, above basin. Contains pla-
gioclase, orthoclase, and augite. -

U. Andesite-porphyry, Zosel mining district, near Daylight. Some-
what altered. Contains augite, andesine, and olivine in a groundmass
of plagioclase, augite and iron oxide. Ferromagnesian minerals
altered to serpentine.

Analysis S by Hillebrand, record No. 1692. P, Q, R, T, and U by -
Stokes, record Nos. 1686, 1787.

P. Q. R. S. T. U.

Si0g.oaoooo 67.55 74.34 75. 30 69. 95 62. 53 54. 61
ALOg. o oo... 15.68 | 12,97 | 11.95 | 15.14 19.01 15.23
Fe,0. .. ... | .es .75 2.17 .38 1.96 3.51
FeO.......... - 1.02 Cohd } .83 1.44 4. 80
MgO......... 1.11 .86 .05 .56 1.29 4.69
CaO...... ... 2,81 .85 .62 1.45 | b5.17 7.41
Na,0......... 4.15 | 2.49 3.09 2.70 3.45 1.46
KOoooonnnn. 2.86 |° 4.72 4.96 6.36 3.80 2.70
H,O at 110°. .. .38 -1.03 .36 .40 .21 .32
H,Oabovell0°| 2.76 1.11 .61 .91 .45 2.47
TiO; oeenn-ne .34 .18 .17 .24 .65 .86
POgeumonn--.. 12 |0 .07 | trace 0 | .17 .35
Zr0y cevnn.... none 05 oo 1 P none
MnO......... trace trace trace 08 03 09
SrO .......... 03 trace none 02 04 04
BaO.......... 11 07 trace 13 13 11
LiQ.ocoooo.. none trace trace trace trace {  trace
COp eeaaenaenn none none none 37 none 1.46
IS0 none 03 .44 jLo...... none none
IS TIPS PRPRPN PN AP .39 | feenieaaa
Cloo.oio.... 05 none trace |-undet. |..-........ none
(6)/ S UPRUR AR P (12 2 O P,
Organic matter|.........|......... A e e

99.65 | 100.06 | 100.17 | 100.06 99. 83 100. 11

a Other sulphides than pyrite present.



120 ANALYSES OF ROCKS, U. 8. GEOLOGICAL SURVEY.  [BULL.168.
3. CRAZY MOUNTAINS.

The greater number of the rocks in this group were received from
J. E. Wolff, who has supplied the petrographic data. The few excep-
tions are properly indicated.” The three tinguaites and the eleolite-
syenite were described by Wolff and Tarr in Bull. Mus. Compar. Zool-
ogy, vol. 16, No. 12, 1893, in a paper upon ‘‘Acmite-Trachyte from the
Crazy Mountains.” The renaming of these rocksisdue to Wolff. The
analyses, except when otherwise stated, are by W. F. Hillebrand,
record No. 1438.

A. Granitite, Big Timber Creek. Small dikes in main diorite stock.
Contains quartz, orthoclase, plagioclase (oligoclase), and biotite.

B. Hornblende-granitite, main stock, Big Timber Creek. Contains
biotite, hornblende, quartz, orthoclase, and plagioclase (oligoclase).

C. Granite-porphyry, intrusive sheet, north part of the mountains.
Contains orthoclase, albite, quartz, biotite, and green hornblende in a
groundmass of quartz and untwinned feldspar.

D. Porphyrite, intrusive sheet, Sweet Grass Creek. Contains horn- -

blende and andesine in a groundmass of plagioclase, orthoclase, and
quartz, with accessory magnetite.

E. Porphyrite, dike in contact zone, Sweet Grass Creek. Contains
brown hornblende, biotite, and labradorite in a groundmass of plagio-
clase, biotite, and hornblende, with a little quartz and orthoclase.

F. Porphyrite, intrusive sheet, middle peak of Three Peaks. Con-
tains andesine, hornblende, augite, and ‘biotite in a groundmass of

?lagioclase, orthoclase, and quartz. -
A. B. s D. E. F.
$i0,.......... 74.37 | 64.47 | 69.93 | 66.28 | 64.49 | 61.08
ALOgocao oo, 13.12 15.45 | 14.95 16. 2l 17.25 16. 62
Fe,Ogen-..-.. 73 | 295 |18 .80 .86 2.87
FeO.......... .87 2.25 .55 2.06 2.42 2.756
MgO ......... .35 2. 68 .60 1.57 1. 24 1.65
CCa0.......... 1.26 3.63 1.46 3.53 3.79 3. 66
Na,Q......... 2.57 - 4. 54 5.30 4. 36 4.19 4.75
KZO....,.f... 6. 09 3.19 | 3.99 3.20 4.15 3.90
H,0at11be__| .05 .05 | - .12 .12 .06 .44
H,0above 110° .25 .63 .32 .78 | .54 .97
TiOgeiaucannnn .29 .75 .33 .50 .51 .73
POgcreo.. .06 .22 .33 .20 .23 .63
MnO......... trace .06 trace trace trace trace
SrO ... ... trace .04 .06 .05 .08 - .08
BaO.......... .10 .23 .29 .34 .30 .32
) 70 S trace | trace? trace | trace? trace trace
B 100.11 | 100.44 | 100.01 |100.00 | 100.11 | 100.26
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G. Porphyrite, intrusive sheet, north of Shields River Basin. Con-
tains plagioclase, hornblende, and biotite, in a groundmass of plagio-
clase, a little orthoclase, augite, hornblende, and magnetite.

H. Porphyrite, intrusive sheet, northern part of the mountains.
Contains brown hornblende, green augite, and plagioclase, in a ground-
mass of plagioclase, augite, and magnetite, with accessory apatite.

I. Syenite, ridge north of Shields River Basin. Contains horn-
blende, green augite, and anorthoclase, with accessory sphene, apatite,
and magnetite. _ ’

J. Diabase-porphyrite (%), dike south of Shields River Basin. Con-
tains labradorite and decomposed augite in a groundmass of plagio-
clase, epidote, and chlorite.

K. Diorite-porphyrite, Big Timber Creek. Contains labradorite,
augite, hornblende, biotite, orthoclase, quartz, magnetite, and apatite.

L. Quartz-diorite, main stock on Sweet Grass Creek. Contains
hornblende, biotite, augite, labradorite, orthoclase, and quartz, with
accessory apatite, magnetite, olivine, and hypersthene.

G. H. I. J. K. L.
Si0p. oo 56.75 | 54.69 | 58.28 | 58.28 54,56 53.48
AlOgoooeen .. 16.40 | 16.53 | 17.89 | 19.87 17.58 19. 35
Fe,0f -oonnee. 4.78 4.54 3.20 1.85 4.30 2.37
FeO..........| 8.10 2.83 1.73 2.98 4.98 4.90
MgO......... - 3.22 2.99 1.51 1.30 2.86 3.67
CalO.......... 5.34 5. 34 3.69 4.78 6.00 7.55
Na,Ooooennnn. 4.19 5.19 | 5.89 4.40 4.43 4,07
KO.oooueoo. .| 3.8 3.93 | 5.3 3.75 2.70 1.41
H,Oat110° ..| .40 .32 .17 44 .02 .16
H,0abovell0°| .82 | 1.05 | .98 | 178 .38 .80
{0 .86 .91 .64 .96 1.84 1.07
P05 .. .52 .73 .26 .35 .60 .62
MnO......... .17 .07 .06 .07 .06 .06
" sr0.. ... .10 .06 .05 .09 .08 A1
BaO.......... .33 .37 .36 .25 .27 .19
Li,0 ceeaaloon trace? | trace? trace trace? trace trace?
() U I 19 ¢ ¢! SN AR PN PR R
COy e 83 ... % B O .08
100.34 | 100.88 | 100.05 | 100.48 | 100.16 99. 89
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M. Diorite, head of Rock Creek. - Contains biotite, labradorite, and
augite, in a groundmass of plagioclase, orthoclase, and quartz, Wlth
accessory magnetlte apatite, and hornblende.

N. Diorite, main stock, Big Timber Creek. Contains biotite, augite,
labradorite, quartz, orthoclase, apatite, and magnetite.

O. Olivine-gabbro, Big Timber Creek. Contains labradorite (?),
brown hornblende, augite, olivine, and magnetite.

P. Rock from Musselshell River, north of Crazy Mountains. Re-
ceived from J. S. Diller, but undescribed. Regarded by W. H. Weed
as monchiquite. Analysis by L. G. Eakins, record No. 1021.

Q. Hornstone, metamorphosed shale, contact zone, Sweet Grass
Creek. An aggregate of augite, quartz, triclinic feldspar, and biotite.

M. N. o. P. Q.
5310 M 57.97 50.73 40.42 44.66 | 57.81
ALOg. oL 15. 65 19.99 9.98 12.12 14. 24
FeOqecooooaaaannnn. .78 3.20 | 9.8 5.81 1.00
FeO..oooioiaoaa.o. 2.80 4.66 10.67 |- 8.20 3.24
MgO ... heees 4.96 3.48 11.56 8.77 4.60
(0721 0 I 10.93 8.55 10.78 8.14 11.31
NagOooooeeeeeeeae .. 3.03 4.03 1.26 T 4.47 2.64
KO 3.16 1.89 .60 2.75 4.55
H,0at 110°......... .22 11 - .4b .25
H,0 above 110° ..... .38 .66 1.17 } 433 .24
TiOgaeeeceeeaanan .60 1.59 2.51 1.02 .52
PyOgeiaaaanann. 15 .81 63 2.02 18
(010105 ) 10 U PN IO (17 O
MnO ..., trace .05 25 21 .08
SrO e .02 11 02 |eeeecenn-. trace?
BaO....ooooiia... .09 .27 05 |eceoonann-- .19.
Li,O oo trace trace trace |-.o-oeao.. trace?
(070 SRR R PPN B 2.19 17
Clo. il 17T TP PN RN MO
F o trace {eeeeeooilioimeneiieee e ee e
100. 69 100. 13 100. 20 99. 69 100. 52

—
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R. Elwrolite-syenite, Peaked Butte, northeast side of the mountains.
Described by Wolff and Tarr, Z. ¢. Contains anorthoclase, augite,
occasionally sodalite, segirine, apatite, magnetite, and some interstitial
nephelite. Analysis by W. H. Melville, record No. 1291.

Ra. Anorthoclase from R. Analysis by W. F. Hillebrand, record
No. 1297. ' o :

S. Tinguaite, var. solvsbergite, intrusive sheet north of Shields
River.

T. Tinguaite, var. solvsber glte, dike north part of mountains.

U. Tinguaite, var. solvsbergite, dike at head of Sixteenmile Creek.

S, T, and U are the rocks described by Wolff and Tarr in their
paper upon ‘‘Acmite-Trachyte.” Mineral composition the same as
under R. Analyses by W. H. Melville, record No. 1291.

R Ra s. T. U

S TSRO 50.66 | 62.31 | 58.70 | 62.17 | 64.33
ALOg. oo, 16.97 22.63 ’ 19. 26 18.58 | 17.52
Fe,0 -cocioeanaan. 318 |eceeeno.-. 3.87 . 2.15 3.06
FeO.ooeevneaaao.o. 0 1 T PR .58 1.05 94
MgO .ooeaann. 80 |oioeeal. 76 73 34
CaO. . i 2.32 .63 1.41 1.57 56
NagOooniaaeaaen 8.38 7.68 8.55 7.56 7.30
KOuooooeaa L 4.17 4.79 4.53 3.88 4.28
H,0at106°......... .07 16 07 07 04
H,0 above 105° ... .. 2.53 72 2.87 1.63 95
TiOg ceececeaeians trace |.......... trace trace trace
PO coeeeaeaeean 14 feeeeennnn. .10 11 trace
MnO..oooeaenennne. 19 |eeeeenne.. .10 trace 35
174 0 2 PO L1 P U O
BaO. .o F A PO RN A

-99.56 100. 26 100. 00 99. 50 99. 67

V. Theralite, Gordons Butte. Contains green augite, sgirine, bio-
tite, olivine, nephelite, sodalite, and a feldspar, partly sanidine, con-
taining K, Na, Ba, Sr, and Ca; also accessory apatite, magnetite, and
sphene. '

- 'W. Theralite, Gordons Butte; another sample. Analysis by E. A.
Schneider, record No. 1281.

X. Theralite, north of Alabaugh Creek. Descrlded by Wolff for
the Educatlonal Series. Contains augite, &egirine, biotite, olivine, mag-
netite, apatite, nephelite partly zeolitized, a mineral of the sodalite
group, sanidine, and analcite. Analysis by Schneider, No. 1281.

Rocks V, W, and X are described by Wolff in Bull. 150, pp. 197, 199.
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Y. Altered theralite, head of Shields River, west of Loco Mountain.
Received from W. H. Weed. Analysis by H. N. Stokes, record No.
1547. .
~ Z. Hornblende-picrite, Conical Peak. Data supplied by J. P.
Iddings. Contains hornblende, plagioclase, hypersthene, augite, oli-
vine, very little primary quartz, and probably some magnétite and
apatite. Analysis by L. G. Eakins, record No. 1379.

V. w. X. Y. Z.

S0y e 44.65 44.31 47.67 48.90 | 45.71
ALOg. oo, 13.87 17.20 18.22 14.70 10. 80
Fe,Oy neeaneannns 6.06 4.64 3.65 4.14 4.43
FeO . ... ‘ 2.94 3.73 3.85 | - 3.68 9.35
MgO ooeneennnns 5.15 6.57 6.35 3.95 18.75
Cal..ooeeann.n 9.57 | 10.40 8.03 8.26 | 10.48
NayO oo 5.67 4.45 4.93 5.22 1.58
KO ceemeeaeaneen 4.19 3.64°| 3.8 .56 .85
H,0 at 110°......... .96 77 38 52 } o7
H,0 above 110° ... .. 2.10 3.30 2.97 2. 44 ;
TiOy- o eeenne.. el .95 | undet. | undet. .95 1.83
POseoeneeeaannens 160 fooeii |l 79 11
(0 X ¢ /RSN RSN PP I R 10
MnO....ooooene... .17 .10 28 03 17
O S 72 PO I 13 |ooeiio..
BaO...oiiveaeanan... P (T O P, 31 trace
i 5 0 SO 10 Y-S P I trace |oo.-....-.
COy e [ § N SOOI SR 5,42 |oioo.o..
10 T 1 R O IS 04 ...
Cl........' .......... £72: Y¢S P DN N P

99. 92 99.11 | 100.15 | 100.04 | 100.13

4. LITTLE BELT MOUNTAINS.

Rocks collected by W. H. Weed and L. V. Pirsson, who furnish the
petrographic data. To be described in a paper on the Neihart and
Barker mining districts in Pt. III of the 20th Ann. Analyses by
W. ¥. Hillebrand, record No. 1476, and H. N. Stokes, record No. 1547,

A. Quartz-porphyry, Yogo Peak, sheet at head of Belt and Running
 Wolf creeks. Phenocrysts of orthoclase and quartz in a groundmass
of quartz and alkali feldspar, with a little white mica and some kaolin.
Chlorite, limonite, and calcite are also present, pseudomorphous after
biotite and perhaps hornblende. Total amount of secondary minerals
very small. Analysis by Hillebrand.
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B. Granite-porphyry, Wolf Butte. Phenocrysts of quartz, ortho-
clase, plagioclase, and biotite in a groundmass of quartz and’alkali
feldspar. A little apatite and iron ore, with secondary calcite, limon-
ite, chlorite, and white mica. Analysis by Stokes. .

C. Granite-porphyry, top of Barker Mountain. Phenocrysts of
orthoclase, oligoclase, biotite, green hornblende, sphene, and iron ore,
in a groundmass of quartz and alkali feldspar. Also a little apatite
and some secondary chlorite and limonite. Analysis by Stokes.

D. Syenite, Wright and Edwards mine, Hughesville, near Barker.
Very fresh rock. Contains magnetite, ilmenite, hornblende, anortho-
clase, albite, subordinate quartz, a little chlorite, calcite, and limonite,
and white mica in traces. Analysis by Stokes.

E. Syenite, Yogo Peak. Described in Amer. Journ. Sci., 3d series,
vol. 50, p. 471. Contains apatite, sphene, iron ore, pyroxene, horn-
blende, biotite, orthoclase, oligoclase, and quartz, with traces of chlo-
rite and limonite and a little kaolin. Analysis by Hillebrand.

F. Syenite-porphyry, dike at head of Sheep Creek. Phenocrysts of
orthoclase, some plagioclase, and green hornblende, in a groundmass
of alkali feldspar, with some quartz. Also contains a little apatite
and iron ore, with some secondary calcite and kaolin. Analysis by
Hillebrand. '

o

A B C D. E F
153 (0 P, 73.12 69. 68 68. 60 647 64 61.65 66. 29
ALO, .. .e...| 14.27 14.97 16.13 16. 27 15. 07 15.09
FeyOg cunn--.. .51 .79 2.22 | 2.42 2.03 1.87
FeO.......... .26 .34 .44 1.58 2.25 1.17
MgO ......... .24 .66 .72 1.27 3.67 2.39
Ca0.......... 1.10 2.10 1.36 2.65 4.61 2.38
NaO......... 3.43 3.38 4,37 4,39 4.35 3.96
KO.......... 4.90 4.40 4,89 4.98 4.50 4.91
H;0at110°...] .68 | 1.09 °.20 .09 .26 .39
-H,0above 110° .73 .92 .58 .27 .41 .60
Ti0g ceuenn... .08 .28 .32 .51 .56 .27
PO oo .03 .17 .18 .37. .33 .15
(6) X 0 §070) 1 - I P PO trace none
MnO......... 06 trace trace trace 09 06
S0 .c..n...... trace .06 09 08 10 07
BaO.......... trace .14 27 18 27 30
Li0 ...l trace trace trace |......... trace trace
(670 XN 7 .88 Jee...... 37 Jeweena... 45
150 2N P trace trace trace |e..eeeceacecenaaao-.
Clocii et trace |t trace 1 N PO PP,
100. 18 99.86 | 100.37 | 100.12 100. 15 99. 85
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G. Syenite-porphyry, intrusive sheet, between Yogo Peak and Big
Baldy "Mountain. Abundant phenocrysts of hornblende and ortho-
clase, with less biotite and plagioclase, in a groundmass of alkali feld-
spar with accessory quartz. Also contains iron ore and apatite, with

secondary calcite, chlorite, sericite, and kaolin. Analysis by Hille- -

brand.

H. Granite-syenite-porphyry, north end of Thunder Mountain.
Phenocrysts of orthoclase, oligoclase, hornblende, and biotite, in a
groundmass of alkali feldspaI and very abundant quartz. Also con-
tains a little sphene, iron ore, and apatite, very little secondary
chlorite and limonite, and a trace of kaolin. Analysis by Stokes.

I. Quartz-syenite-porphyry, top of Big Baldy Mountain. Pheno-
crysts of orthoclase, plagioclase, biotite, iron ore, brown hornblende,
and sphene, in a groundmass of quartz and alkali feldspar. Also con-
tains a little apatite, with traces of chlorite, hmomte and kaolin.
Analysis by Hillebrand.

J. Syenite-diorite-porphyry, talus slope on west side of Bear Park.
Phenocrysts of biotite, hornblende, plagioclase, and orthoclase, in a
- groundmass of quartz and alkali feldspar. Also contains a little mag-
netite, chlorite, white mica, and apatite. ~Analysis by -Stokes.

K. Diorite-porphyry, Steamboat Mountain. Phenocrysts of ortho-
clase, plagloclase, hornblende, and blotlte with a little iron ore and
apatlte, in a groundmass of orthoclase, plagloclase, and quartz. Anal-
ysis by Stokes. :

L. Diorite, Carpenter (Jreek near. Neihart. Contams green horn-
blende, biotite, and plagloclase, with some apatite, iron ore, calcite,
kaolin, and muscovite, and,a very little quartz and orthoclase. Analysis
by Hillebrand.
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] G. H |T L J. K. L.

Si0geceaaaaat 62. 58 67.44 67.04 64. 95 62.18 55.13
AlOgeneannnn. 16.42 | 15.78 | 15.25 | 15.44 15.77 20. 27
Fe,Of oooeeee. 2.46 1. 58 1.69 2.02 1.83 - 1.52
FeO.......... 1.96 .85 1.13 1.60 2.44 4.29
MgO . onnnnn. 1.84 1.43 175 2.65 3.55 | 1.80
Cal.oennn-.. 2.47 2.38 | 2.17 3.07 4.13 7.05
Na,0......... 4.57 4.11 4.09 4 25 3.92 4.31
KO..oo.... 3.91 4,87 5.10 3.87 3.91 2. 84
H,0 at 110°... .38 .32 .56 .26 .30 .14
H,0above 110°| 1.40 .70 .51 .85 .70 - 95
TiOg cceenenn- .40 .32 20 .39 .55 .74
X0 AR .33 .21 o1 .25 .32 .40
MnO......... .08 trace .05 trace trace .13
8t0 ......... ) 10 09 .03 10 16 06
BaO.......... 41 .24 33 35 43 11
Li,0 ......... trace trace | trace? |[......... trace trace
(00 B A P FRORPRPN PP RO 26
[0 2 trace |o.oe.-... 02 trace |--coeoo-...
(6] D trace |oo-e.-... 04 04 |ooeceeaa-.

100.08 | 100.32 | 100.11 | 100.11 100. 23 100. 00
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M. Minette, intrusive sheet, head of Sheep Creek. Chiefly biotite,
augite, and orthoclase, with accessory apatite, plagioclase, quartz, and
iron ore, and some secondary calcite, chlorite, and kaolin. Analysis
by Hillebrand.

N. Monzonite, Yogo Peak. Described in Amer. Journ. Sci., 3d
series, vol. 50, p. 473, and 4th series, vol. 1, p. 856. Contains apatite,
sphene, iron ore, pyroxene, hornblende, biotite, orthoclase, and oligo-
clase, ‘and a little secondary kaolin. Analysis by Hillebrand.

O. Monchiquite, dike on Big Baldy Mountain. Contains much
pyroxene, a few serpentinized olivines, iron ore, and apatite in a color-
less base of analcite. Analysis by Hillebrand.

P. Monchiquite, dike on Bandbox Mountain. Contains olivine,
augite, biotite, analcite, and apatite, with traces of serpentine and
chlorite. Analysis by Stokes. .

Q. Shonkinite, Yogo Peak. Described in Amer. Journ. Sci., 3d
series, vol. 50, p. 474. Chiefly augite and orthoclase, with a consider-
able amount of accessory biotite, iron ore, and andesine, less apatite
and olivine, and a trace of kaolin. Analysis by Hillebrand.

M. . N 0. P. Q.

13 (0 N 52. 26 54.42 48.35 48. 39 48.98
ALOg. e eeeeaaaann 13.96 14. 28 13.27 11. 64 12. 29
FeuOq ummnnnnnes 2,76 3.32 4.38 4.09 2.88
FeO...... eeeneas 4.45 413 |  3.23 3.57 5.77
MgO . ooieeaannns 8.21 6.12 . 8.36 12.55 9.19
(071 0 IR 7.06 7.72 9.94 7.64 9.65
NaO.oeieaaaaa 2.80 T 3.44 3.35 4.14 2.22
KOoomiaaaaaaan, 3.87 4,22 3.01 3.24 4.96
H,0at110° ........ 1.53 . .22 .90 .28 .26
H,0 above 110°..... 1.34 .38 2.89 2.56 .56
TiOg cceeccaaanaans .68 .80 .52 .73 1.4
PoOs comeaeeaannns 52 . .59 .40 .45 .98
Cr04.cecvcinaaaans | trace trace trace .07 . trace
510 R PRSI S 1 O
MnO...coooaaaaot.. 14 .10 19 trace 08
) ¢ O I 05 .13 09 15 08
BaO..oooeoioiananns 23 .32 54 32 43
) I X 0 L trace trace trace trace trace
T R R PO 1 T
(6 DRI PRI PO I trace [..........
(66 49 ol B0 PO
R PR PR W25 |l 22

100. 25 100.19 100. 01 99. 90 99. 99




CLARKE.] IGNEOUS AND CRYSTAILINE ROCKS. 129

5. CASTLE MOUNTAIN DISTRICT.

Rocks described by Weed and Pirsson in Bull. 139. Analyses made
by Pirsson in the laboratory of the Sheffield Scientific School.

A. Rhyolite, between Fourmile and Fivemile “creeks, near Smith
River. Contains quartz, soda orthoclase, tourmaline, and a little iron
ore and zircon. P. R. C. 560.

B. Quartz-tourmaline-porphyry, upper Fourmile Creek. Contains
quartz, orthoclase, plagioclase, tourmaline, fluorite, and a little white
mica, apatite, and zircon. P. R. C. 558.

C. Granite, Elk Peak. Contains quartz, orthoclase, oligoclase, bio-
tite, hornblende, iron ore, apatite, sphene, and zircon. The last three
minerals are rare. P. R. C. 551. ,

D. Quartz-porphyry, sheet on ridge between Fourmile and Checker-
board creeks. Contains quartz, plagioclase, an untwinned feldspar
and biotite, with occasional grains of iron ore and crystals of apatite
and zircon. P. R. C. 557. '

E. Rhyolite-pitchstone, forks of Checkerboard Creek. Essentially
glass, inclosing grains of iron ore. P. R. C. 561.

F. Aplitic granite, dike between Blackhawk and Robinson. Con-
tains quartz and unstriated feldspar, some plagioclase, and occasional
biotite. P. R. C. 553. .

G. Quartz-porphyry, Musselshell Canyon.: Contains quartz, biotite,
plagioclase, apatite, iron ore, and zircon. P. R. C. 556.

A. B. C. D. E. F. G.

[51(0 N, 74.90 | 74.82 | 72.48 | 72.38 | 72.56 | 72.88 71.67
AlLOg. ... 13.64 | 13.80 | 13.14 |14.71 |12.33 | 12.90 15. 82
Fe,0q ... .66 | .37 | 1.66 | ‘109 | .80 74 | 118
FeO........ .50 .30 1.02 .82 .82 1.05 .35
MgO....... trace .10 . 150 .70 | trace .75 .13.
CaO........ .61 217 1.04 .67 trace .81 .25
Na,0....... 4,22 4.33 | 4.22 4,28 5.36 3.72 | 4.46
K,0........ " 4.64 4.81 4.88 4.15 3.08 5.03 4.45
H,0........ .33 .83 .42 |, .92 4.59 1.22 1.21
TiOp - veeenn .15 .25 .32 .10 .20 .45 .10
MnO....... trace trace trace trace trace .05 |- trace
Li,0 -c..... trace | trace | trace frace |oceeecocfececaceafanaeaaaan

. 99, é5 99.78 |199.33 | 99.82 |99.74 | 99.60 99. 62

| Sp.gro..... 2.61 2.59 2.62 2.61 2.37 2.64 2. 60

Bull. 168——9
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H. Feldspar-porphyry, dike below Castle. Contains orthoclase, less
plagioclase, hornblende, biotite partly altered to chlorite, sometimes
allanite, and occasional iron ore, apatite, and zircon. P.R. C. 555.

I. Rhyolitic tuff, near forks of Checkerboard Creek. Contains
fragments of shale, quartz, plagioclase, sanidine, and hornblende, in a
brownish material carrying pumiceous glass.
formation of kaolin. P.R. C. 562.

J. Syenitic mass included in granite, head of Cottonwood Creek.
Contains orthoclase, plagioclase, quartz, hornblende, biotite, apatite,
and iron ore. A hornblende-mica-syenite. P.R.C.554

K. Diorite, between Blackhawk and Robinson. Contains plagio-
clase, orthoclase, quartz, biotite, diallage, hypersthene, iron ore, apa-
tite, and zircon. P.R. C. 559. '

L. Basalt, Volcano Butte. . Contains labradorite, augite, olivine, a
little serpentine, occasional quartz grains, small patches of glass, iron
ore, chiefly ilmenite, apatite, a trace of calcite, and a mlneral which
may be nephelite or analcite. P. R. C. 565.

M. Augite-vogesite, dike on west side of upper Fourmile Creek.
Contains augite, hornblende, iron ore, a little plagioclase, orthoclase,
calcite, and some decomposition products P.R. C. 563.

N. Monchiquite-like dike rock, west side of upper Willow Creek.
Contains augite, olivine, biotite, 1]men1te and a colorless base which
appears to be partially zeolitized glass. - Also a little serpentine,

[BULL. 168.

Much decomposed, with

chlorite, and calcite. P.R.C. 564.
H. I J K. L M N

Si0gececnn-. 65.87 | 61.21 |[61.87 |56.80 |46.52 | 45.15 42. 46
ALO,....... 16.82' | 15.67 | 17.26 | 18.30 | 10.48 | 15.39 12.04
Fe,05 -..... 1.58 | 4.06 | 2.85 | 1.64 | 440 | 2.76 | 3.19
FeO........ 1.23 .62 2.43 5.58 7.79 5. 64 5.34
MgO ....... 154 | 1.58 | 1.82 | 3.63 |10.58 | 6.38 | 12.40
Ca0........ 2.65 | 2.18 | 3.23 | 5.31 | 9.49 | 8.83 | 12.14
Na,O....... 4.72 1.57 5.18 4.36 | 38.12 2.67 1.21.
KyO.oeonnool 3.16 2.75 3.83 3.28 1.55 | 2.77 2.68
H,0........ 1.43 | 10.20 1.07 53 1.79 2.85° 4.03
TiO; ...-... .37 .56 .87 .46 | 2.98 | 2.80 2.47
POy ...... trace |ooe...-. trace | trace .83 .56 -84
D. € R PO SR NI PP £ T PO I,
MnO....... trace .10 .03 .| trace 1 .14 .16
Li,0 cooeolfanaa.. trace trace trace trace trace trace
(00 SN PPN S SO SR trace 4.27 .55

99.36 [100.50 | 99.94 | 99.88 [100.37 {100.21 99. 51
Sp.gr ...... 2.62 |........ 2.67 | 2.83 | 2.99 | 2.70 2.94

aUnseparated rare earths or metallic acids, such as columbic, tantalic, etc.

o masmaza
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6. HIGHWOOD MOUNTAINS ’

~ Rocks collected by W. H. Weed and L. V. Pirsson, who furnish the
petrographic data. Analyses made in the laboratory of the Sheflield
Scientific School, under the direction of Professor Pirsson.

A. Trachy-andesitic breccia, head of north fork of Willow Creek.
Contains hornblende, biotite, iron ore, apatite, plagioclase, and ortho-
clase, with a little kaolin and limonite. E. B. Hurlbut and B. Barnes,
analysts. :

B. Trachyte, dike 1 mile north of divide in Highwood Gap. Con-
tains abundant phenocrysts of orthoclase and augite in a groundmass
of the same minerals; also a little biotite, apatite, and iron ore, and
some secondary kaolin. E. B. Hurlbut, analyst.

C. Trachyte, dike north end of South Mountain. . Contains pheno-
crysts of alkali feldspar, sgirine-augite, and melanite, in a ground-
mass of alkali feldspar. Apatite, iron ore, a trace of calcite, and some
kaolin are also present. H. W. Foote, analyst.

D. Trachyte, dike on Aspen Creek. Contains alkali-hornblende
and alkali-feldspar phenocrysts, in a groundmass of alkali feldspars;
also some apatite and iron ore. Rock stained by limonite. H. W.
Foote, analyst.

E. Trachyte, dike at head of Shonkin Creek. Contains auglte,
biotite, iron ore, and orthoclase, in a groundmass of alkali feldspart
also apatite and some kaolin. 'W. M. Bradley, analyst.

A. B. C.. D. E.
30 N 59. 24 58. 04 57.18 55.23 51.94
ALOy. o o . 18.84 17.24 18. 54 18.31 15.78
Fe,Op «unomneaaannns 5.46 2.49 3.65 4.90 4.07
FeO e, 1.36 1.24 .15 | 208 3.17
MO e eaannns 4.79 1.79 .69 1.85 3.48
LCa0. e 5. 60 3.50 2.31 3.62 6.04
N0 - emeeooens 3.13 3.37 448 | 4.02 3. 44
(0 D 4.22 10.06 8.58 b.43 "7.69
0 e 2.02 1.95 210 | 1.8 2.17
TiOg «evmenmeennanns .22 .30 30 | .42 .39
X0 MO .34 22 05 | .58 .59
MnO...ooemoaae.. trace trace trace " trace trace
(S (O I none undet trace trace .28
BaO..ooeiiiiiannnn. trace undet .49 |0 48 .42
S04 v eeei i .08 trace .06° .23 .29
COyp oeieiieaaeaae bo10) «T-YN FRRRIN R, none |..........
(ol PR 04 | .88 77 .32 .08
, 100.34- | 100.58 | 100.35 | 100.27 99.83
LessOneennnnnnaaaas .01 .09 .17 .08 .02
100.33 | 100.49 | 100.18 | 100.19 | 99.81
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F. Syenite, top of Palisade Butte. Contains augite, iron ore, apa-

tite, alkali feldspar, a little biotite, some limonite in cracks, much

natrolite, and possibly other zeolites. . H. W. Foote, analyst.

G. Leucite-syenite, head of Davis Creek. Contains augite, iron
ore, olivine, biotite, apatite, alkali feldspar, leucite, and some zeolites,
with traces of limonite and serpentine. E. B. Hurlbut, analyst.

H. Monchiquite, dike east side of Highwood Gap. Containsaugite,
olivine, biotite, iron ore, apatite, and analcite, with some serpentine
and a little kaolin. H. W. Foote, analyst.

I. Leucite-basalt, saddle between Highwood and Pinewood peaks.
Contains augite, iron ore, leucite, apatite, altered olivine, chlorite,
calcite, and zeolites. H. W. Foote, analyst. ‘

J. Leucite-basalt or leucite-monchiquite, dike on Arrow Peak.
Phenocrysts of augite, olivine, and biotite, with some leucite, in a
groundmass of the same minerals. ‘Also analcite, iron ore, and apatite.
H. W. Foote, analyst.

o G H. I 3.

5710 50. 11 49.59 47.82 | "47.98 | 46.04
ALOge e, .13 | 14.51 13.56 | 13.34 12.23
Fe,0p oo 3.73 3.51 4.73 4.09 3.86
FeO. . i . 3.28 5.53 4.54 4,94 4.60
MO o, 2.47 6.17 7.49 7.01 10. 38
[67Ye SO 509 | 9.04 8.91 9.32 8.97
JNE O S 3.72 3.52 4.37 3.51 2.42
0 D 7.47 560 | 3.23 | 5.00 5.77
b5 X0 S 4.47 1.95 3.87 2.10 2.87 |
4V T0 .82 .36 .67 .58 . .64
POy oo, .67. 15 1.10 1.03 114
MnO . oooeea... trace  trace ‘trace trace ’craée
SrO .....oco. S I - .21 .21 14 .25
BaO............_... .63 .49 .16 .50. .48
SO§ ceccceiacaeao .08 .02 trace trace trace
(0 X R, ) (RO ISR B fceaan 1.24 |oceeao....
o) FORSTE .07 .13 .04 .21 AL

100.09 | 100.78 | 100.20 | 100.29 99.76
LessO.eontilnennnn. .02 .03 | .01 .07 .03

100.07 | 100.75 | 100.19 | 100.22 99.73

TS
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K. Missourite, head of Shonkin Creek. Described in Amer. Journ.

“Sci., 4th series, vol. 2, p. 315. Contains apatite, iron ore, olivine,

biotite, augite, and leucite, the two latter being the chief minerals.
Some zeolites and analcite are also present. E. B. Hurlbut, analyst.

L. Pseudo leucite-syenite, head of Shonkin Creek. Contains augite,
olivine, biotite, iron ore, apatite, orthoclase, nephelite, zeolites, and
traces of serpentine, limonite, and kaolin. Contains pseudomorphs
after leucite. E. B. Hurlbut, analyst.

M. Monzonite, Highwood Peak. Contains augite, biotite, iron ore,
apatite, plagioclase, and alkali feldspar. E. B. Hurlbut, analyst.

N. Monzonite, Middle Peak. Contains augite, olivine, biotite, iron
ore, apatite, plagioclase, and orthoclase. The two latter, with augite,
are the chief minerals. E. B. Hurlbut, analyst. ‘

K. L. M. N. |
S10gn a c i e 46. 06 51.75 51. 00 52.05
ALOge e 10.01 14. 52 17.21 15. 02
2o W 3.17 5.08 2.41 2.65
13 S 5.61 3.58 4.23 5.52
MEO e o o1a7a 455 | 6.19 5.39
(671 O U 10. 55 7.04 9.15 8. 14
Na,Oo il 1.31 2.93 2.88 3.17
L R 5.14 7.61 4.93 6.10
HO et 1.4 2.95 .63 .35
I\ o YU 78 | .28 .13 47
A X TR .21 .18 .33 .21
MnO....... e trace trace trace trace
1) {0 2 .20 .07 .14 .28
BaO. o eeeae .32 .30 .34 .42
10 R .05 |. trace .03 .02
o .03 .05 trace .24

99. 57 100. 14 99. 60 100.03

Less O iiiiacccaaaaas .01 01 faaoooo.. .06
) 99.56 | 100.18 |-......... 99.97

The following rock and separations, from Square Butte, at the east
end of the Highwood Mountains, are described by Lindgren in Amer.
Journ. Sci., 3d series, vol. 45, p. 286. Analyses by W. H. Melville,
record No. 1268. ,

A. Post-Cretaceous sodalite-syenite. Contains orthoclase, some alb-
ite, hornblende, sodalite, analcite, and apatite. Orthoclase predom-
inates. The sodalite amounts to 8 per cent. P. R. C. 184.

B. Hornblende separated from A. Near barkevikite.
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C. Sodalite from A. Sp. gr. 2.265.

D. Analcite from A. Sp. gr. 2.255.

In addition, the orthoclase gave 3.88 per cent Na,O and 11.03 per = ¢
cent K,O. A separation of mixed feldspars, sp. gr, 2.56, gave 6.08 per
cent Na,O and 8.91 per cent K,O.

A. B. C. oD
IOy e 56.45 | 38.41 | 41.56 | 49.54 "
ALOge oo 20.08 | 17.65 |- 29.48 | 25.07
FeuOp wnemmememneeaaneennns L3 8.75 |eveeeetins S ‘
2o S 4.39 | 2175 .49 740 i
MO e .63 2.54 15 | - .20
€O | 214 | 1052 .49 22 | |
UK ¢ S 5.61 2.95 19.21 15. 32 ’1‘
o0 S 7.13 1.95 .91 .89
H,0at100°. ...._............. 26 lieoee... .45 | undet. )
H,0 above 100°............... 151 | .24 3.73 | undet.
5 (0 29 |
PoOg ceeee el O T PR SO N S y
NiO.ooeo e trace {9 ¢:7¢ - I : !
MnO oo ane .09 IS T2 O I
(o) F L I O L 4.79 1.67
100.45 | 99.91 | 101.26 | 93.31
LesS O.uenmeinennnnnenneannns 1 [/ SR 1.08 .38
100.35 |....... ...| 100.18 | 92.93
7. LITTLE ROCKY MOUNTAINS.
Granite-syenite-porphyry. Described by Weed and Pirsson, Jour-
nal of Geology, vol. 4, p. 399. . Contains orthoclase, quartz, oligoclase, :
iron oxides, and a little muscovite. Analysis by H. N. Stokes, record |
No. 1558. P. R. C. 905. : : ‘
{0 . eee- 68.65 || P05 cveeieiencinennnas .| trace L
ALOs. - oene. .. et 1881 || MNO ceonieeeaaens trace (?
FesOp covmmeaannane-. .56 Bro coeeiiiii .10 >
FeO ..o ieaaaanns 08 || BAOauuueeiiaiaaaaan.. ~18
MO -ooeoeeananananns C12 || T&0 e trace o
(01 0 1.00 B804 - eaeeiceaaaaaaas trace |
1P ¢ S - e U .03 A
KO imiiiaaaann 47 | Fooreiiaaaaane. cemene trace
H,08t 110°. .....c..o.o. .27 —
H,0 above 110° .. ....... .83 99.88
V1 TR .20
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8. BEARPAW MOUNTAINS.

Described by Weed and Pirsson, Amer. Journ. Sci., 4th series, vol.
1, pp. 283 and 351, and vol. 2, pp. 136 and 188. Analyses by H. N.
Stokes, record Nos. 1558 and 1572. .

A. Quartz-syenite-porphyry, Gray Butte. Contains anorthoclase,
microlites of plagioclase, ®girite, augite, quartz, and apatite, with an
occasional zircon and very few biotite leaves. P. R. C., 897.

B. Quartz- syemte, Beaver Creek stock. Contains mthoclase, albite,
quartz, augite, and iron oxides, with very little biotite, hornblende,
and sphene. P. R. C., 900. :

.C. Basic syenite or monzonite (yogoite), Beaver Creek. Contains
orthoclase, plagioclase, diopside, biotite, iron oxides, and apatite.

P. R. C., 902.

.

A B. c. _‘

S5 [ P 66. 22 68. 34 52. 81
ALOge oo 16.22 | 15.32 | 15.66
) o WU 1.98 1.90 3.06
FeO. oo .16 .84 4.76
MgO ..o i, .77 .54 4.99
L0 1 § J 1.32 .92 7.57
NGO - oo et 6.49 5.45 3.60
L I 5.76 5.62 4.84
HyOat 110°. ..o aeaan .08 .15 .16
H,0 above 110°........... N eeeenceanan .24 | .80 .93
5 (O T .22 .21 .71
X O TN .10 .18 .75
MnO oo e trace .07 trace
1S} O I .06 .04 .09
BaO. e iieaeaaaan .29 .08 .24
LigO....... e eececeescccccraaaan trace none trace
B0 e eaeaae eeeececeeaacaaeeaaaan .02 trace trace
(0] PO heececenncccancececcaann .04 .04 .07
RPN .-- trace none? trace

99,97 99. 95 100. 24
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D. Shonkinite, Beaver Creek. Contains anorthoclase, diopside, -bio-
tite, iron oxides, and apatite, with very little olivine and ploba,bly a

trace of nephehte P. R. C. 901.

"~ E. Leucitite, Bearpaw Mountains. An olivine-free leucite-basalt.
Contains leucite, augite, iron oxides, 1alely biotite, and very little
glassy base. P.R.C.903.

F. Tinguaite, dike on Bear Creek. Contains orthoclase, nephelite,
cancrinite, augite, segirite, apatite, a little sodalite, and a doubtful
fibrous hornblende. P. R. C. 899,

G. Pseudo leucite-sodalite - tinguaite, Beaver Creek. Contains
orthoclase, nephelite, sodalite, nosean, wgirite, diopside, and fluorite.
P. R. C. 904.

D E.- F. G
1S3 (0 50.00 46.51 57.46 51.93
ALOge oo 9.877 1 11.86 | 15.40 | 20.29
FeyOuo e 3.46 7.59 . 4.87 3.59
FeO .. oo ... 5.01 4.39 .87 1.20
MgO oo 11,92 4.73 137 | . .22
CaO. oo LU 8.31 7.41 2.59 1.65
NaO oo 2.41 2.39 5.48 8.49
KO, S 5.02 8. 71 9. 44 9.81
H,Oat110°. ... .. ........... .17 1.10 .09 .10
H,0 above 110° .. _._....... ... 116 2.45 .82 .99
TiOg- e e .73 .83 .60 .20
1 X0 .81 .80 .21 .06
(0 X o N e eens .11 none ...l
NiO oo .07 04 L
CoO....... R P trace | . lllia..oi...
MnO .o trace .22 trace trace
(615 10 R PR trace |o.o.. o .........
SrO .o 071 0 .18 .16 .07
BaO. . .32 |- - .80 .60 |0 .09
) O T - trace | “trace |  trace’ | ‘trace
805wl S 02 | .05 .18 .67
COp ceeeeeeaaeee eaenann .31 none .13 .25
o) S memneeel 08| L0420 [ 70
F oL .16 trace trace .27
100. 01 99.78 |, 100.42 100. 58
T 0 SR .08 | .02 .05 .27
99. 93 99.76 100. 37 100. 31

‘
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IDAHO.

Rocks collected by Waldemar Lindgren, who furnishes the petro-
graphicdata. Those from Silver City a,nd Halley will be described in
20th Ann., Part ITI.

A. Qualtz -monzonite, Idaho-Democrat mine, Halley Contains
quartz, orthoclase, microcline, oligoclase, biotite, apatlte titanite,
and magnetite. Sp gr. 2.672, 27.5°,

B. Same rock and locality as A, but in altered condition. Contains
quartz, sericite, chlorite, calcite, pyrite, rutile, etc. Sp. gr. 2.472,
29°.

C. Gabbro, related to diorite, Crecesus mine, Hailey. Contains
labradorite, biotite, diallage, hypersthene, hornblende, quartz, titanite,
magnetite, mthoclase, and chlorite. Sp gr. 2.826, 28°.

D. Same rock and locality as C, but in altered condmon Contains
quartz, sericite, chlorite, calcite, pyrite, arsenopyrite, rutile, ete. Sp.
gr. 2.898, 28°.

Analyses A to Dby W. F. Hillebrand, record No. 1826. The metals
which are bracketed with sulphur 1ep1esent sulphides. Traces of
lithia are present in all four.

A B. C D
10 N 68. 42 71.93 57.78 58. 01
ALOg. o, 15.01 12,21 16.28 15. 72
B 0 .97 .64 1.02 .64
D 193 | 2.9 4.92 3.87
MgO .oonnnn... s 1.21 | .58 2.60 2.07
Ca0 . 2.60 2.59 6.65 2.15
B o SN 3.23 | .28 3.25 [ .10
(0 J 4.25 ] 3.29 2.22 | 4.79
H,0at105% .o opeeannna. ... B4 [0 87 s | . .81
H,0 above 105° ... ........... .73 |7 2.06 T.92 2.71
(0 B0 | 0 .40 |- 1077 1.08
X o M .13 | .10 | .80 T .81
Co0, NiO._... " noné | none .02 none
MBO -« cemeeeeee el .06 .18 .15 17
)3 O B, ————— S, . .08 . none |- ..07- | none
BaO. e .12 trace .12 trace ?
(60 T s .20 1.95 .15 2.86
8 e .02 . .18 .02 1.25
PN IR SR X1 I T 1.52
(076 T8\ I A none| |........:. .12
/1 SRS PP R 05 (N PR PN >
0 Y A trace| [ceeeeenn.. 86
(6} I NP, none’ |ceeeeao... 05
. RN PRI IR PR 1.65
99.95 99.92 99.88 | 100.24




138  ANALYSES OF ROCKS, U. S. GEOLOGICAL SURVEY.  [BULL.1GS.

E. Altered rhyolite, De Lamar mine, Silver City, contains quartz,
sericite, pyrite, apatite, and rutile, with some undeterminable mag-
nesian mineral. Analysis by H. N. Stokes, record No. 1731.

F. Altered rhyolite, De Lamar mine. Contains sericite, quartz,
kaolinite, and pyrite. Sp. gr., 2.655, 23°. ,

G. Altered rhyolite, De Lamar mine. Contains quartz, sericite,
kaolinite, and pyrite. Sp. gr., 2.576, 24°.

H. Diabasic basalt, Trade Dollar mine, Silver City. Contains labra-
dorite, augite, chlorite, magnetite, secondary quartz, etc.

Analyses F, G, and H by Hillebrand, record No. 1826.

E. F. G. H.

S10; - e e 66.69 | 87.37 | 78.59 | 48.47
AlLOg. e 15.40 7.44 12.13 16.07
N } 1.84 .09 | none 4,12
) F undet .18 .09 7.47
MO« S .85 .12 .41 5.96
(01 0 J N .09 .10 .16 4, 84
NagO e ooeeeeanaans e aas .16 .14 .10 2.43
O R 3.50 1.79 255 | 141
H,O0at105°. ... .. .. ....... .83 .51 .82 2.30
H,0 above 105° ............... 2.97 |~ 1.39 2. 47 4.63
4 s (6 2.11 .09 .12 1.51
PO e el .08 trace trace- .44
CoOy NiOeeo oo caeaceaeann. none none trace
MnO ... ........... e eeaa- trace trace? trace? .23
(574 RSP PN . none _none trace.
BaO .ol 09 .02 02 03
) 1 6 RN RN trace trace trace
SOg seeeeieie e aaa 3% B O PO RO
FeSpoemomannn... PO 3.99 1.00 2.61 .24
(6 RPN PPN MR PRI, trace

98,71 100. 24 100. 07 100. 15

Heavy metals not looked for in E.
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L. Quartz-monzonite, Schafer Butte, Boise County. Contains
quartz, orthoclase, oligoclase, biotite, apatite, titanite, and magnetite. .
To be described in 20th Ann. Analysis by George Steiger, record
No. 1802. :

J. Granodiorite, Silver Wreath mine, Boise County. Contains
orthoclase, oligoclase, dpatite, biotite, titanite, and magnetite. De-
seribed in 18th Ann., Part II1, p. 642. Sp. gr. 2.714, 23°.

K. Same as J, but in altered condition. Also described in 18th Ann.
Contains sericite, quartz, titanite, apatite, and pyrite, with carbonates
of calcium, magnesium, and iron. Sp. gr. 2.774, 23°.

Analyses J and K by George Steiger, record No. 1691.

1. J. K.
Si0; - e s 69. 56 65. 23 66.66°
ALOg. oo e 15. 29 16.94 14.26
10 N .86 1.60 .67
)0 TS 2.06 1.91 2.41
MgO -eeemenenaanneen s .69 1.31 .95
(00 U R 2.81 3.85 3.37
N8GO - oo e e o897 3.57 none
o YU 3.36 3.02 4.19
H,0 8t 100% . oooe e s .18 .36
H,0 above 100° - .o oo } 86 |- 'gg 2.16
1o T .55 .66 - .49
1 X0 M S .16 .19 .17
MDO el O - trace trace
BaO. . eieeenieeccceacaccaccccae)anaanaaaan .19 none
S TR RN PR EPU none .95
€O, eennnn. R R .25 3.67
: 100. 17 99.78 | 100.31
Les8 O=8 ..ceneercecceroccaccmcocacacac]accacaaca. sesesesens .24
100, 07
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COLORADO.

1. DENVER BASIN.

Rocks described by Cross in Mon. XXVIL.  Analyses A, B, D, and
.E by L. G. Eakins, C by W. F. Hillebrand. - All but A were made
in the Denver laboratory. .

A.. Dolerite, dike near Valmont. Contains augite, plagioclase, oli-
vine, orthoclase, and biotite, with accessory magnetite and apatite.
Record No. 1145. P. R. C. 534.

B. Augite separated from A. P. R. C. 105.

C. Basalt, Table Mountain, lower capping sheet. - Contains plagio-
clase, orthoclase, augite, magnetite, and apatite, with olivine much
serpentinized. Sp gr. 2.83, 22.5°. : s

D. Basalt, earlier flow, south slope of North Table Mountaln Con-
tains augite, olivine, plagioclase, probably orthoclase, magnetite, apa-
tite, and a little biotite.. P. R. C. 535.

K. Augite-mica-syenite, from north fork of Turkey Creek, Jefferson

County. Contains orthoclase, augite, biotite, rhombic pyroxene, horn-
blende, plagloclase quartz, apatite, and magnetlte Sp. gr. 2.857,
29.5°. P. R. C. 532. :

A B. C. D E.
SiOy-ooe--. s 48. 95 49.10 52.59 | 49.69 56.90 -
ALOg. i 16.73 | - 7.95 | 17.91 18.06 18.50
Fe,Op ooommeeeiion.| 73.99 |oooo... | 381 2.6¢ | .17
FeO.o oo, - 6.28 8.30 5.18 6.19 4.61
MgO..ooon..... 5. 77 12. 37 4,11 5.73 5.10
[67Ye JOUUUS 8.32 22.54 7.24 8.24 6.17
JOF: € 3.24 trace |. 2.94 2,99 2.99
KO 4.08 trace 3.83 3.90 4.14
b5 X0 TR SRS W /2 PO . 124 .91 .51
i S T0 SRR N I .84 .85 .19
POy < T I .14 .81 .79
MnO....ccmeaeen.. Ctrace jeeeeoea.o.. trace .13 trace
BaO.......... e 1) N PO 63 I A IO
(o) W L S PO .05 .13 trace
© 80§ aeemeaeaneane T FORS FUSRS SRR AU
100.16 | 100.26 99.88 | 100.27 | 100.07
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The following rocks from the Denver Basin were analyzed by 1. G.
Eakins in the Denver laboratory, but the analyses do not appear in the
monograph. The subjoined data have been supplied by Whitman
Cross.

A. Enstatite-diabage-porphyry, Mount Morrison. Contains labra-
dorite and enstatite in a groundmass of considerable amount, which
is colorless and cryptocrystalline, probably feldspathic, and carries
magnetite and other indistinet ferritic matter. P. R. C. 5383.

B. Augite-andesite, Table Mountain. Contains plagioclase’ (ande-
sine), with rare augite and biotite, in a groundmass of plagioclase,
augite, magnetite, and minor accessories. This rock contained ptilolite
in its vesicular equivalent. Described in Proc. Colorado Sci. Soc.,
1886, p. 72. '

C. Augite-andesite, a pebble from the Denver beds, Table Mountain.
A few augite and andesite phenocrysts in a groundmass of oligoclase,
orthoclase, and quartz (%) grains, with some augite and magnetite.

A. B. C.

S (0 56.74 59. 26 59. 29
ALOge i 18. 80 23.63 21.27
B X O .15 .30 3.33
)]0 6.91 .57 1.04
MEO oo 5.57 .31 1.12
(6 0 7.34 5.93 5.25
J N S 2.32 4.94 3.39
o T .77 4.78 ©3.00
)& 0 T 1.09 T4 1.63
) 0 T 20 |eeeieiiiann. .23
MO e e 07 .21

y 99. 96 100. 46 99.76
) 02 S s 2.876,27° | 2.625,31° | 2.596,14°.5

2. PIKES PEAK DISTRICT.

FIRST GROUP. GRANITE.

Described by E. B. Mathews. Analyses by W. F. Hillebrand,
record No. 1470. '

A. Granitite, Sentinel Point, western part of Pikes Peak massif.
Contains microcline, microcline-perthite, quartz, biotite, a little oligo-
clase, and accessory fluorite, apatite, zircon, sphene, magnetite, and
allanite. P. R. C. 600.

B. Granitite, near road between Florissant and the Platte River.
Consists chiefly of microcline in perthitic intergrowth with albite,
quartz, and biotite. P. R. C. 606. :



142  ANALYSES OF ROCKS, U. S. GEOLOGICAL SURVEY.  [RULL.168.

C. Porphyritic granitite, south side of Pikes Peak, ridge between
Middle and North Beaver creeks. Contains microcline, perthite,
orthoclase, oligoclase, quartz, biotite, and accessory apatite, ﬂuoute
zircon, and magnetite. P. R. C. 602.

D. Shemed granite, Currant Creek Canyon, porth of Twelvemile
Park. Contains perthitic microcline, quartz, muscovite, and sericitic
aggregates replacing plagioclase and a part of the microcline. P. R. C.
604.

E. Granite, Currant Creek Canyon, north of Twelvemile Park.
Consists chiefly of perthitic microcline, quartz, greenish biotite, mus-
covite, and plagioclase altered to a sericitic mass. Also flakes of
limonite. Accessory minerals rare. - P. R. C. 603.

‘F. Granitite, Middle Beaver Creek, south side of Pikes Peak. Con-
tains microcline, orthoclase, perthitic albite, oligoclase, abundant
quartz, biotite, and a little accessory magnetite, fluorite, and zircon.
P. R. C. 601.

G. Granite-gneiss, north of Twin Creek. Contains m1c1oclme,
- orthoclase, quartz, biotite, abundant ﬂuorlte, and a little sphene and
apatite. P. R. C. 605. ‘

A B C D. E F. G

Si0;. ceeecaaans 77.03 | 75.92 | 75.17 | 74.40 | 73.90 73.51 66.90
ALOg oo .. 12.00 | 12.96 | 12.66 | 14.43 | 13.65 13.28 14. 86
TFe,03 -iceeannee .76 .33 .23 .89 .28 .94 -93
FeO.ooeuannnon -l .86 1.40 1.40 .22 .42 .97 3.41
MgO . ...... .| .04 | trace | .05 .07 .14 .05 .81
(0: 10 J .80 .15 .82 .58 .23 1.11 1.23
Na,O.oomemnnne. 3.21 | 460 | 2.88 | 1.76 | 2.53 | 3.79 | 5.5
(o 492 | 415 | 5.75 | 6.56 | 7.99 5. 22 5. 02
H,0 at 110°..... .14 .16 .16 . .15 .16 .16 .16
H,0 above 110°.| .30 .32 .66 .92 .33° .62 .81
TiO; eecenen--. .13 .05 .10 .12 .07 .18 .43
POy coueennns | trace | trace | .03 .22 .05 | trace .12
MnO........... trace .04 | trace | trace | trace trace .15
155 { O 2 none none |trace? none none none | none
BaO............ trace trace - .03 trace trace trace .14
Li,0 ... trace | trace | trace | trace | trace trace | . .06
Foo... .36 .12 .81 .04 | none .55 |- 1.00

(60 P U : T DN D [ I
. 100.55 [100.23 [100.26 [100.36 | 99.75 |100.38 | 100.59
LessO.......... a5 | .05 | .13 | .02 |, .22 .42
100.40 [100.18 [100.13 {100.34 |[........ 100.16 | 100.17
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SECOND GROUP. ROCKS OF THE CRiPPLE CREEK DISTRICT. .

Described by Cross. Descriptions published, except when other-
wise stated, in 16th Ann., Part II, pp. 38-50. Analyses, with two
exceptions, which are properly noted, by W. F. Hillebrand, record
Nos. 1448, 1453, and 1524.

A. Phonolite, dike in granite northeast of Big Bull Mountain. - Con-
tains anorthoclase, nepheline, sodalite, ®girine-augite, some egirine,
biotite, magnetite, and limonite. Nosite not distinguishable. P.R.C.
616. '

B. Phonolite, Mitre Peak. Contains sanidine, nepheline, sodalite,
@girine, nosite, and colorless particles which may be livenite. P.R.C.
608.

C. Phonolite, hill 1 mile south of Straub Mountain. Contains
anorthoclase, sanidine, nepheline, sodalite, nosite, analcite, and egirine,
with sometimes ®girine-augite. P. R. C. 612.

D. Phoholite, Rhyolite Mountain. Contains nepheline, nosite, anal-
cite, sgirine, and some sgirine-augite, in a feldspathlc gloundmass
Sp. gr. 2.52, 23°. P. R. C. 618.

E. Phonoht;e between Florissant and Manitou. Analysis by L. G.
Eakins, made in the Denver laboratory, inserted here for comparison
with the Cripple Creek samples. Described by Cross in Proc. Colorado
Sci. Soc., vol. 2, p. 167. Contains sanidine, nepheline, hornblende
with accessory pyroxene (%), magnetite, apatite, and sphene. Sp. gr.
2.576,18°. P. R. C. 637.

F. The portion of E soluble in hydrochloric acid. This portion
amounted to 25.39 per cent, and is reduced here to 100. Analysis by

. Eakins. h
A B c. D E F

810 cccanaaan 59. 00 58.98 58.78 58. 64 60. 02 44, 66
AlLO; coel.... 20. 07 20. 54 20.03 19. 62 20.98 31.59
Fe,Of -ocnone.. 1. 58 1. 65 1.87 2.17 2.21 95
FeO...oo..... 65 .48 .49 42 153 I P
MgO......... 10 11 .16 37 trace [.ecooeo---
Ca0.......... 1.05 67 .83 1.24 1.18 2.25
Na,O......... 8.34 9.95 9. 36 8.39 8.83 18.42
K,O........ .- 5.63 5.31 5. 50 5.26 5.72 2.13
HZO at 100°... .24 .19 .31 .34 } ..........
H,Oabove100°| 2.03 97 | 157 | 2.40 0.
T102 ......... .29 .24 29 2\ N N IR
POg cocenoo. .05 .04 03 03 trace |.ocoo.e..-
V250 NERR 20 .20 17 09 oo o,
MnO......... 12 .26 15 20 trace |.......-..
SrO ..oee..... none none | none trace |eececencoenamaoaan.
BaO.......... trace none none trace fo.eceeeeooeeaiocenn
Li,0 coo...... trace trace trace trace |..cee-.... e
SO0 creceannnn .07 .20 .12 trace? [.ceeeeeceo|ocenaaoans
(6] PO .24 28 .58 14 trace |.o........
COy e, 26 e, 98 oo

99.92 | 100.07 | 100.24 99.74 100.15 100.00
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G. Trachytic phonolite, dike on west slope of Bull Cliff. Contains

alkali feldspars, nepheline, nosite, sodalite, augite, scanty esgirine,
brown hornblende, niagnetite, sphene, apatite, and sometimes ldvenite.
P. R. C. 624. '
- H. Altered phonolite, Washington shaft, Victor. Contains potash
feldspars, with some alteration tomuscovite. Crystals of pyrite and flu-
orite are visible, but nepheline and @girine have disappeared. Analy-
sis hitherto unpublished. P. R. C. 623. .

1. Nepheline-syenite, near the Longfellow mine. Contains alkali
feldspars, nepheline, sodalite, augite, some segirine, hornblende, biotite,
sphene, apatite, and magnetite. Sp. gr. 2.68, 23°. Contains 0.02
V,0,. -

J. Nepheline-basalt, Appie Ellen shaft. Much altered. Richin oli-
vine, augite, and magnetite. Also contains nepheline, feldspars in
small amount, and biotite. Sp. gr. 2.99,-23°.

K. Altered nepheline-basalt, Anna Lee “mine. Analysis hitherto
unpublished and not discussed.

"L. Local facies of a phonolitic mass, Bull Cliff. Contains abundant

augite, plagioclase, alkali feldspar, magnetite, and a little red-brown. '

biotite, with a colorless isotropic base in the darker spots. Analysis
hitherto unpublished. P. R. C. 627. Contains 0.03 V,0,.

G. H. L J. K. L.
SiOgcecann.. 59. 38 56. 74 54. 34 35.03 48.61 49. 84
AlLOgeeenoo... 1 19.47 20.30 |- 19.23 9.80 20.74 17.78
Fe,Ogccuan--... 1.60 | 1.06 3.19 5.55 4,29 5.86
FeO........_. 119 [eeeoo.... 2.11 4.98 .22 2.62
MgO......... .36 .28 1.28 9.78 2,11 3.02
CaO.......... 1.96 .57 4.53 | 15.09 .25 7.35
Na,O......... 7.80 .62 6.38 -2.04 .16 5.20
KO.oooo... 5.83 |:. 13.36 5.14 2.16 i 3.04
H,0at 110°. . 11 .33 .14 .41 12.10 .34
H,0above 110° .69 L 1.15 1.17 2.05 7.07 2.02
TiOy evnnnn- .58 .58 1.09 2.20 3. 57 1.43
PO; «ooennn 08 25 .27 1.99 .29 76
Zr0y oo 10 .07 .07 none |....o..... 03
(0 X 0 7R IR SURIPUI RPN PO trace |........--
MnO......... 15 none 08 06 none 21
SrO ... ...... .03 trace 16 .17 none .18
BaO.......... .13 .19 .24 .14 none .22
LiO ..., trace trace trace trace ® trace
SO0 ceemaeenns B YA PO -.07 NONE  [eecccnonon. none
(6] PO 22 |alill. .28 trace |...ceo.-.. trace
| N ..| undet. | undet. |undet. |* .63 | undet.
L0 ) R, none 7.83 |iceeio... .52
FeS, . oooooi]eaas ] 4.65 |...o..i.. ;- T P

100.05 | 100.10 99. 77 99. 66 100. 81 100. 42

L.

P
!
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_THIRD GROUP. MISCELLANEOUS ROCKS.

Analyses, hitherto unpublished, except when otherwise stated, by
W. F. Hillebrand, record Nos. 1448, 1453, and 1669. Petrographic data
supplied by Whitman Cross. Names marked with a query are provi-
sional designations only. _ '

A. Trachyte?, near Robbins’s ranch. Has scattered phenocrysts of
alkali feldspar, oligoclase, and biotite in a predominant trachytic
groundmass of alkali feldspar, tridymite, particles of residual glass,
and ferritic flakes and grains. -

B. Trachyte?, Wicher Mountain. Shows biotite and a few glassy
feldspars in a groundmass resembling that of A. .

C. Andesite?, Bare Hills. Composed mainly of plagioclase and
alkali feldspar, with small augites and much ferritic matter. Minute
prisms of a yellowish brown amphibole (%) and scales of tridymite are
also visible. '

D. Pyroxene-andesite?, Wicher Mountain. Contains phenocrysts of
plagioclase, a few of augite, minute specks of iddingsite, and flakes
of limonite. In the groundmass are plagioclase, orthioclase (?), augite,
iddingsite, and hypersthene. In the pores tridymite appears. Con-

tains 0.02 V,0,.

E. Plagioclase-basalt?, mesa east of Mac Gulch. Contains plagio-
clase, augite, olivine, iddingsite, magnetite, biotite, and apatite.

F. Plagioclase-basalt, Saddle Mountain. Phenocrysts of augite and
olivine in a groundmass of plagioclase, orthoclase, augite, magnetite,
biotite, and apatite. Very fresh. See Cross, Journ. Geol., Vol. 5,
p- 684.

A, B. C. D. . F.

Si0;.....i....| 69.52 | 66.12 | 62.64 .| 57.48 52,97 48.76
ALOg....i....| 15.44 | 17.21 | 17.82 | 18.04 18. 81 15.89
Fe,0p ...o....] 1.90 2.43 3.91 5.73 1,86 6.04
FeO.. _._..... .09 trace .31 .73 6.73 4.56
MgO ......... .17 .35 47 | 17 3.04 5.98
(0770 JUN 1.70 2.11 3.22 5.03 6.51 8.15
Na,O........ 4.54 4.70 4,47 4.28 3.74 3.43
KO oo, 5. 04 8.57 4.99 4.15 3.35 2.93
H,0 at 100°...| = .33 L4 .58 .62 .44 .. 40
H,0above100° .27 il .65 .55 .81 |, 148
TiOyeeeonnnn .23 .29 .59 1.00 1.04 1.65
PyOsennnnn. .14 .11 .25 .66 8L | . .60
ZrOy oo .05 .06 ;08 .04 .05 none
MnO ......... .08 .08 .04 trace .09 .13
5100 S 04 .05 07 12 14 06
BaO..ooeee... 19 .25 28 20 18 17
576 VU IO RO RO 16 |,
(00 ) DN IR R PRI

99.90 | 100.18 |100.37 | 99.96 99.57 | 100.23

Bull. 168——10
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G. Analcite-basalt, from the Basin. Contains phenocrysts of augite,
olivine, and analcite. Also magnetite, with subordinate amounts of
alkali feldspars, biotite, and apatite.

H. Portion of the analcﬂ;e basalt soluble in hydrochloric a01d

1. Augite separated from G.

J. Analcite sepamted from G. After deductlon of 4.22 per cent of
substance insoluble in boiling dilute hydrochloric acid, and later
removal of liberated silica with weak potash solution. Sixty-two one
hundredths per cent of the water goes off over sulphurlc acid. A trace
of lithia was found. )

The analcite-basalt and its fractions are described by Cross in Journ.
Geol., vol. 5, p. 684. ‘

G. H. I J.
810, e e | 4559 | 44.44 | 49.26 | 5L 24
CALOg e 12.98 | «20.11 6.01 24.00°
FeyOq - o oo e 4.97 7.50 3.31 [y 1.20
0 U 4,70 } 4.23 }
MO - oo 8.36 5.81 12.40 .33
€0 oo | 1109 3.94 21.79 1.62
NEGO - oo 4.53 8.17 79 | 1ne1
(o J 1. 04 1.13 .41 1.25
H,0at100°. ... ..., e 51 } 7 91 undet. } 9.09
H,0 above 100°.:___.......... 3.40 undet.
TiOp-nuue--. P 132 |ooeio... 153 |ooceeenn-.
Py0ge e eeeeecen e ceaeeeaaaes O e,
Zr0; - oo 1 2 PO A O
MO .o, .14 trace | undet. [ ._....... '
310 S .12 .16 .06 .06 | .
BaO. ..o .13 @) €3 T P
(O .05 B 11 trace
. 99. 87 99.27 | 99.79 | 100.40

a Includes P;0; and possible ZrQ; and TiO,.

el
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3. SILVER CLIFF AND ROSITA.

Rocks described by Cross, mostly in 17th Ann., Part 1I, p. 263.

' Also, partly, in Proc. Colorado Scientific Soc., vol. 2, p. 228. Analy-

ses by L. G. Eakins. Those with record numbers attached were made
in the Washington laboratory; all others in the laboratory at Denver.

A. Peridotite, Cottonwood Gulch.. Contains hornblende, biotite,
hypersthéne, olivine, a little plagioclase, apatite, pyrrhotite, and silli-
manite (?). P.R. C. 519.

‘B. Augite-diorite, Mount Fairview, Rosita Hills. Contains augite,
biotite, labradorite, and accessory orthoclase, olivine, magnetite, and
apamte Sp. gr. 2.870 32°. Olivine a subordinate constituent.
P. R. C. 526.

C. The same as B, but with orthoclase in much larger amount Sp.
gr. 2.768, 34°. Recmd No 1091. P.R.C. 529.

D. Tlachyte, Game Ridge Contains sanidine, plagioclase, a little
biotite, magnetite, apatite, and zircon in a groundmniass of mthoclase,
with a little quartz. Sp. gr., 2.592, 29°. P. R. C. 524. }

E. Trachyte, dark-colored dll\e Contams more magnetite than- D
but otherwise the two are practically identical. Sp. gr. 2. 621 24°. |

S 46.03 50.47 | 53.80 66.03 | 65.41
ALOy. . ceeeaan. 9.27 | 1873 | 20.13 | 18.49 | 18.78 |
XK 42727 419 3.57 218 | .94 |
FeO.....oeun.. el . 9.94 |, 4.92 2.63 22 | e |
MgO «ooemeaenne.. | 95.04 3.48 | 2226 | .39 | .16
CaO.... 00000000 '8.53| s.82 '5.60 .96 1.58
Na,O........io.i..| 148 4.62 | . 5.20 | 522 5.91
0o SR L.l .87 356 | 4.49-| 5.86 5.41
H,O.......l...... . ed | .58 |7 90 .85 1.38 |
U0 T meaan o5 A Y I I R ;
POgeceecaccanan.. .17 .10 .56 .04 trace
MnO.. . ccoioaioa.. .40 11 .29 trace trace
002-..-.-....; ............... trace |oeeeeoo-.. trace |eeeeeecoa.
o) O ISR trace |eeececcccc|occcnnaaal]ann S
100.09 | 100.09 99.86 | 100.24 | 100.29
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F. Andesite, Pringle Hill. Contains plagioclase, orthoclase, quartz,
biotite, augite, magnetite, and apatite, with sometimes a little horn-
blende. Sp. gr. 2.651, 17.8°. Record No. 1124. P. R. C. 528.

G. Pringle andesite, dike. Like F, but often contains sphene. Sp.
gr. 2.690, 28°. P. R. C. 527. ‘

- H. Bunker andesite, Lookout Mountain. Contains plagioclase,
orthoclase, augite, biotite, hornblende, quartz, magnetite, and apatite.
Sp. gi. 2.699, 34°. Record No. 1091. .

- L. Altered Bunker andesite, Robinson Plateau. Biotite gone, mag-
netite altered to limonite, te]dspars not much attacked Record No.
1124. Sp. gr. 2.580, 19.7°.

J. Much-decomposed Bunker andesﬂse, ridge near Knickerbocker
Hill. = Augite, hornblende, and biotite all replaced by decomposition
products, plagioclase much muscovitized. Record No.1124. P. R. C.
592.

|— : F G H 1 J
8105 58.94 | 63.49 | 57.01 | 63.88 | 67.13
ALOg. o 17.19 | 18.40 | 18.41 | 19.96 | 18.41

Fe,Ogmecmoaanaan. 2.63 2.44 3.69 2.21 | © .45
FeO oo - 1.98 109 2.36 BT .07
MgO . oce..... . 1.52 .66 2.34 .58 44
Ca0 e, 4.45 2.80 4.29 2.03 .55
NEX o S 4.20 5,70 4.95 4.19 4.17
KoOooooeaann. 3.90 4,62 3.72 3.88 5.28
b2 o T 4.53 1.04 2.29 2.63 2.98
TiOge e e e .27 trace D7 A I .30
PyOseeemeaaanan, .23 trace A2 el trace
MnO .. ..., .10 .16 .21 trace trace

005 e eeieeaee 107 IR PR
99, 94 99.90 99,96 99.93 95.78

L |

s
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K. Dacite, Bald Mountain, near Rosita. Contains plagioclase, hio-
tite, hornblende, sometimes augite, magnetite, and quartz. Sp. gr.
2.574, 24°.  Record No. 1068. P. R. C. 530.

L. Mica-dacite. Contains plagioclase, sanidine, biotite, and quartz.
Sp. gr. 2.563, 24°.  Record No. 1068. ,

M. Rhyolite, Pennsylvania Hill. Sp. gr. 2.470, 26°. Record No.
1079. P. R. C. 525. '

N. Rhyolite, Round Mountain. Contains sanidine, quartz, some
glass, and accessory garnet. P. R. C. 521.

O. Rhyolite, Silver Cliff. Sp. gr. 2.560, 15°. Record No. 1125.
P. R. C. 522. t

K L M. N. 0.

S0 S 66.46 67.49 | 70.87 75. 20 75. 39
ALOY o 17.91 17.76 15.18 12.96 13.65
1 N 2.42 2.54 '2.18 .87 .38
FeO. ...oooeei... .35 .08 .12 .27 .18
MgO ... .49 .35 .60 .12 .15
(0710 JONR 2.89 .67 | 158 .29 .51
NagO ..o, 4,79 5.03 3.47 2.02 1.84
KO, 3.74 4.40 5.04 8.38 6.81
HyO oo, 1.01 .52 108 | ! .58 ; 113
4 (0 P I, S D trace [-......... trace
b X N PN trace trace trace trace
MnO ... ...oeenn... trace trace ‘ trace .03 .14

100. 06 99.8¢ | 100.12 | 100.22 | 100.18
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P. Rhyolitic tuff, a lake-bed deposit east of the Blue Mountains.
Mainly composed of glassy rhyolite dust. |

Q. Devitrified pitchstone, the gangue of ptilolite, 3 miles southeast
of Silver Cliff. - Shows- feldspar, quartz, and barite. Described by
Cross and Eakins in Amer. Journ. Sci., 3d series, vol. 44, p. 96. Record
-No. 1342. P.R. C. 590..

R. Pitchstone, Rosita. Record No. 1033. P. R. C. 531.

S. Pitchstone, Fleetwood tunnel, Silver Cliff. P.R. C. 523.

T. Alteration product of S. Consists mainly of silica and kaolin.
Record No. of S and T, 1034. - P. R.C.591.

P. Q R. S. T

Si0,..... L.l 102 65.67 | 73.11 71. 56 71.71
ALOge oo, 14.27 13.48 13.16 13.10 .| (12.36
Fe,Op coveoianns.. 1.22 1.51 .62 | .66 1.10
0 N RN A .23 28 |,
MgO . ciiieaaea.. trace .31 19 14 1.21
Ca0 . i, 1.88 2.41 54 74 .11
NayO.ooooiiionasnnn. 2.28 1.52 2.85 3.77 17
KO.oooooi . 3.97 2.42 5.10 4.06 36
HO. oo 6.12 12.27 4.06 5.52 11.97
) O AN trace |...ooeoiolfeieioiiiieaaiiait
MnO .. i iiliieea e trace 14 16 17
BaO. .o 82 | e
<16 I I [ T Y IS ISR

1100.26 | 100.19 | 99.99 | 99.99 | 100.16
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U. Syenite, Silver Cliff. Contains orthoclase and plagioclase in
nearly equal amounts, colofed by ferric hydroxide, with amphibole, a
little biotite, and secondary epidote, calcite, and chlorite. Sp. gr.
2.689, 20°. P. R. C. 520. . _

V. Quartz-alunite rock, Democrat Hill. About two-thirds quartz
and one-third alunite. Record No. 1126. P. R. C. 596.

W. Thesame, Mount Robinson. Aboutone-fourthalunite. Record

"~ No. 1248. P. R. C. 598.

X. Quartz-diaspore rock, Mount Robinson. About 18 per cent
diaspore, the rest quartz. Record No. 1167. P. R. C. 59%4.

Rocks V, W, and X are also described in Amer. Journ. Sci., 3d
series, vol. 41, p. 471. These three rocks are decomposition products
of rhyolite.

1} v W. x
Si0; . e e e . ...... 59.78 65. 94 69. 67 76.22
AL g e e 16.86 | 12.95 13.72 19.45
D O " 8.08 33 Jeceeeoo... trace
FeO .o e 3.72 07 Joceeeeai]omeenaan,
MgO oo aiaae .69 .05 trace |..........
Ca0 oo 2.96 .10 07 trace
NagO oo e 5.39 1.19 34 trace
K0z e 5.01 2.32 2.44 trace
5 P 1.58 4.47 4.73 3.82
S (I PP RPN RO 11
)X 0 WO O R S 13
MnO .ol eceieaa.s .14 trace f..eeemceoi|ocenonan..
BAO. oo eeeefeaeaaaaan trace |eeeeeecccelecccaccaas
1510 IPI FORP 12,47 9.27 29
(6 75 Jeeeeeeceas]enaceaccealecaccaaeas
99. 96 99, 89 100. 24 100. 02
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The following analyses, all by L. G. Eakins, do not appear in the
published memoir just cited. A and B were made in the Denver lab-
oratory. The petrographic details have been supplied by Whitman
Cross.

A. Spher uhte in rhyolite, ridge west of Mount Tyndall. Mainly
composed of quartz and feldspar needles, with some ferritic coloring
due to decomposition of trichites.

B. Rhbyolitic residual glass, same locality as A.

C. Interspherulitic mass, Rosita. Record No. 1285.

D. Spherulite, Rosita. Record No. 1286.

E, F, G. Spherulites, Silver Cliff. Record Nos. 1285 1286.

_Theaev spherulites, C, D, E, F, and G, are made up of orthoclase
needles, with free silica in ﬁbe1s or grains, or rarely as tridymite.

The ‘ soluble silica” is that which is dissolved by sodium carbonate

solution. .
A B C D. E F. G

Si0, ... S, 71.27 | 85.50 | 74.47 |80.61 |83.91 | 79.21 78.77
ALOg. oeelt L. 16.02 | 7.42 |13.87 |10.94 | 9.54 |12.2¢4 | 12.46
FeyOp cvennnnn. 1.41 1.2 |io.... [ PR PRI RO I
FeO....ooo..... 17 7 S PR ISP S PO A,
MgO oo, trace .82 | trace:| .09 | trace 1 .09
Cal_........... .35 .37 .51 .26 .19 .43 .34
NagOooovenenn. s 5.76 .74 | 2,10 | 2.90 .62 | 2.58 | "2.12
KyOoooooaaaocn 4.08 2.64 7.46 : 3.02 5. 06 5.26 5. 84
15 0 T 1.14 | 122 | 1.8 | 2.20 69 66 70
POg ceenaotl trace po10) o U-J0 PR PR PR PR (R
MnO........... trace (11" PN PN SN SR I

100:20 {100.36 {100.29 (100.02 [100.01 (100.49 | 100.32
Soluble Si0; ceon| cevecaca|aaanaans 12.72 | 11.12 1.06 1.27, 1.25 -
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4. BUFFALO PEAKS.

Hypersthene-andesite, described by Cross in Bull. 1. Contains hy-
persthene, augite, plagioclase, magnetite, and apatite. Sp. gr. 2.742,
16°. Analyses made by W. F. Hillebrand in the Denver laboratmy

A. Hypersthene-andesite. P. R. C. 588. )

B, C, D. Hypersthene separated from the rock. Sp. gr. of D,
3. 307 23°. In B and C alkalies were not tested for. In Cand D all
the iron is given as FeO.

A B. ( D

STo WU SR 5619 | 5170 | 51.16 | 50.04
ALOy. . oo 16.12 1.72 2.15 2.91
N 0 4,92 .| I PO U
FeO oo 443" | 18.00 | 18.86 17.81
MEO eneeeieeeeeaneaanas L] 460 25. 09 24.25 | 2174
(071 J U 7.00 2.87 3.81 6.70
NAYO e e eeaaaees 2.96 |l .27
(¥ JORRUUUUUUIGE S %. v A ISR O S
5 Y0 TR L1517 S T IO U
X o T %7 O I SO
MO e iiiiiecaaaas trace .36 .36 .12
BrO e eeieeeeaaaa- BN 1 ¢ 1+ PO TN (N
BaO. i aceiaceeeacaaen trace Jeeoececce]iiaeiaaifoaaa
(0] VU N1 P U & R

99.91 | 100.04 | 100.10 99. 59
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5. LEADVILLE REGION.

Rocks described by Cross in Mon. XII, Appendix A. Analyses
made in the Denver laboratory.

A. Porphyry, Mount Zion. Cbntainsorthoclasé, .pl'agioclase, quartz, |

biotite, apatite, magnetite, and zircon. Analysis by L. G. Eakins.
P. R. C. 504. '

B. White, or Leadville, porphyry. Contains orthoclase, plagio-
clase, quartz, muscovite, magnetite, apatite, and zircon, with crystals
which appear:to be rutile and anatase. Sp. gr. 2.680, 16°. Analysis
by W. F. Hillebrand. P. R. C. 587. "

~C. Porphyry, summit of Mount Lincoln. Contains quartz, ortho-
clase, plagioclase, biotite, apatite, sphene, magnetite, zircon, and
allanite. The sample analyzed showed some muscovite, chlorite, and
calcite. Sp. gr. 2.670, 16°. Analysis by W. F. Hillebrand. P. R. C.
505. :

A B. C

S50 R 73.50 70. 74 66. 45
ALOg e 14.87 14.68 15.84
FeOgeniemannnnn. U . .95 . .69 2.59
FeO - oo e . .42 .58 1.43
MO e .29 28 | L2
080, e U - 2.14 4.12 2.90
NGO - e e 3.46 2.29 | 3.92
KO unoeoe e 3.56 2.59 2.89
5 0o R .90 2.09 84
c (0 NSRS VRN SRS 10
) O none |.......-.. 36
MOO - oo e .03 06 09
1) ¢ O 2 R trace trace 07
BaO oo o 03 Joeoennee.
i 5 X0 DRI NI P trace
(60 P AU 2.14 1.35
Cl...... T E trace 05

100.12 | 100.29 | 100.09

]

||

\



-CLARKE.] ' IGNEOUS AND CRYSTALLINE ROCKS. 155

D. Gray porphyry, Johnson Gulch, near Leadville. Slightly al-
altered. Contains orthoclase, plagioclase, biotite, and quartz, with
decomposition products probably derived from original hornblende.
Sp. gr. 2.736, 16°.  Analysis by Hillebrand. ‘

E. Pink orthoclase crystals from D. Analysis by Hillebrand.

F. Hornblendic porphyrite, lower Buckskin Gulch. Contains pla-
gioclase, orthoclase, quartz, hornblende, biotite, magnetite, apatite,
. and zircon, with a little secondary calcite and chlorite. Sp. gr. 2.768,
16°.  Analysis by Hillebrand. P. R. C.°506. v

G. Biotite-porphyrite, dike in gneiss in the North Mosquito amphi-
theater. Composition like. F, but with no horblende, much biotite,
and some.pyrite. Sp. gr. 2.740, 16°. .Analysis by Hillebrand. P.

D.. | E F. ’ G.

U Si0ye .. 68.10 | 62.22 56. 62 64. 81
CALOge.iieoin. eeenans L1497 2033 | 16.74 | 1573
e, e 2078 e 494 1.68
FeO.- eneneaeneemeenenns| L L10 || 827 | 201
MgO0 .., e 110 [oeoenenn.. 4.08 2.82
(070 JOUUUNU s U R N\ 2.95 7.39 4.92
7N S 3.46 |  3.45 3.50 3.98
KyO e oo 2.93 8.81 1.97 1.43
HOuimieiaecaenaenenaeeeee| 128 |7 1,90 .92 .62
V10 N 1 Y2 FOUUUR I - .08
X0 WS s 16 feeenen. trace | .23
MDO - et 09 oo, .15 .08
I3) (O N 08 |aeeeaaal trace trace
(670 XU 92 |o.o... . 115 1.08
(o) U 1% 0 PO IR .04
FeS e U S R .90
100.11 | 99.16 | 100.73 | 100.61
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H. Rhyolite (nevadite), from Chalk Mountain. Mainly quartz and
feldspar, the latter being sanidine and plagioclase. A little biotite,
magnetite, apatite, and zircon are present. Analysis by Hillebrand.
P. R. C. 64. ,

I. Sanidine from H. Analysis by Hillebrand. P. R. C. 64.

-H. 1
[0 P e eceemeaeeanann 74.45 65. 04
AL e e e 14.72 20. 40
B PP none  |..........
FeO. oo ;s S O,
DU =0 P B 7 PO
L0 O R : .83 .79
B S 3.97 4.11
)2 o TSP 4.53 9.74
)2 0 T .66 | .29
P205""'““'-"""""""""f ............ ..01' ccevesumee
MDO - e ieceaeeaaas 12 T T
) 5 7 O R e eeecceccccecceccecaecaaan trace |-ooo-o-oo--.

100. 38 100. 37
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6. TENMILE DISTRICT.

. Rocks described by Cross in 14th Ann., page 165. Analyses made
in the Denver laboratory, A and C by W. F. Hillebrand, B by L. G.
Eakins.

A. Nuartz-hornblende-mica-porphyrite, Gold Hill. Contains pla-
gioclase, hornblende, biotite, and quartz, in a groundmass of quartz,
orthoclase, and a little plagioclase. P. R. C. 510.

B. Quartz-porphyrite, Sugar Loaf. Contains plagioclase, biotite,
and quartz, in a groundmass of quartz and orthoclase. P. R. C. 509.

C. Quartz-porphyrite, Chicago Mountain. Containé plagioclase,
orthoclase, biotite, and quartz. P. R. C. 508.

A. B. C.

O 63. 66 67.29 68. 30
ALOge e 17.05 15.78 16. 24
Fey04 oo ST 1.97 1.86 1.60
10 OISR e 2.62 197 | 163
MEO oo i SOV 1.99 .72 1.05
Ca0 o 3.89 2.36 2.79
Na,0..oooo..n et 4.13 3.77 3.90
(o 0 S s 3.09 3.55 3.52
H,O at 110° ..._.. L
H,0above 110° .. oo } 1.19 } 210 } -7
MO e e e cmecca e atieeaaa e PO undet. none undet.
Py0g e e CoL97 28 13
MnO .o .14 21 12
B0 (oo .08 none 04
127:1 0 USSP RPN NP trace
L0 o none trace trace
(016 TP S 27 il

100. 08 100. 16 100. 03
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The following rocks were also analyzed in the Denvér laboratory,
but theanalysesare hithertounpublished. Petrographic data furnished
by Whitman Cross.

A. Granite-prophyry, McNulty Gulch. Contains phenocrysts of

orthoclase, oligoclase, andesine, quartz, biotite, and altered hornblende,
in a groundmass of quartz, orthoclase, and magnetite. Accessory
sphene, allanite, apatite, and zircon, and a little secondary chlorite are
also present. Analysis by W. F. Hillebrand. P. R. C. 586.

B. Granite-porphyry, Jefferson tunnel. Contains orthoclase, oligo-

clase, quartz, and biotite, in a groundmass of mainly quartz and ortho- -

clase; also accessory magnetite, apatite, zircon, and allanite. Chlo-
rite appears as a decomposition product of biotite, and calcite and
magnetite are present in small amounts. Analysis by Hillebrand.

C. Same as B. Analysis by L. G. Eakins. P. R. C. 583. .

D. Diorite-porphyry, Copper Mountain. Contains oligoclase, horn-
blende, and ‘biotite, in a groundmass of quartz, orthoclase, plagioclase,
and magnetite; also accessory zircon, sphene, and apatite, and a little
secondary chlorite and epidote. Analysis by Eakins. P. R. C. 585.

E. Diorite-porphyry, McNulty type. Contains oligoclase, andesine,

hornblende, biotite, and magnetite, in a groundmass of orthoclase, pla-

gioclase, quartz, magnetite, apatite, allanite, and sphene; also second-
ary chlorite, epidote, and calcite. Analysis by Eakins. P. R. C. 584.

A. . B C. _ - D. . E.

810y e 68. 60 65.94" 65.51 | -67.0L | - 68.02
AlLOy oo, 16.21 | 16.00 17.01 18.03 |- - 17.61
FeyOq weune--. 1.67 . .60 none . .68 |- - 178
FeO.......... . 1.57 L4 2.79 12 276
MgO ._...cocf- -1:05 |- 1.02 .90 .84 | . 163
Cal.......... 2.61: |..2.87 3.16 |- 3.9 - 3.30
N2y0.woeiz  3:29--f . 0885 ) - 3.82-( 442 . 472
K,O..... 3.88 | | 4.56 4.67 3.53 3.23 |
H;0....... 92 | | L1 | L7 L9203
| X .21 .23 13 10 16
MnO......... .09 | S 09 trace
SrO ... trace trace |-ooeoiooii|eaeiii i eeeeaaeo
;%Yo TN U N .10 08
COp oo .19 ) 1, T PO U S
(6] D 03 .03 10 T T R
T IO I ;- T PN IO
FeS, oo e 60 |.eoooaaao.]-- S .

A 100. 32 100.26 | © 100.15 | 100.40 100. 32
Sp.gr eeennn-. 2.640,27° 12.672,21° |2.666,26° |.......... 2. 689, 16°5

e

!

S
\
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7. ELK MOUNTAINS.

Analyses made by L. G. Eakins in the Denver lahoratory, and hith-
“erto unpublished. Petrographic data supplied by Whitman Cross. -
A. Rhyolite, East Mountain, Crested Butte district. Phenocrysts
of orthoclase, oligoclase, quartz, and biotite, in a microspherulitic and
~ cryptocrystalline groundmass. P. R. C. 514.

B. Rhyolite, Round Mountain, Crested Butte district. Small phe-
nocrysts of quartz, sanidine, biotite, and oligoclase, in a groundmass
- of quartz and orthoclase. P. R. C. 513,

C. Diorite, Brush Creek, Gunnison County. Contains several varie-
ties of plagioclase, with orthoclase, quartz, hornblende, biotite, augite,
sphene, apatite, and magnetite. P. R. C. 93.

' ’ A. B. c.
SI0, - - o e 74. 84 71.56 | 62.71
ALy oo 14.05 14.91 17.06
Fe,0y -oenene. IR SO 17 1.47 3:79
FeO. - e e e .31 1.04 2.74
MgO oo e trace .08 1.78

0RO e e e 1.57 | 198 5.51
NaO . ooonnnn.. et e 3.66 3.78 3.54
o T e 3.14 4.94 2.96
5 Ko TR 2.33 VI 7"
POy e e S trace none
MnO .. e e . trace

100.07 | 100.20 | 100.83 |
S SR s 2.38,17° 12.50,18° [2.791,30° | !

1
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8. WEST ELK MOUNTAINS.

Rocks descubed by Cross in 14th Ann., p. 165.

A. Hornblende-mica-porphyrite, Cliff Creek Contains plagloclase, ‘

hornblende, and biotite, in a groundmass of quartz, feldspar, and mica.
-Analysis by W. F. Hillebrand, record No. 1429. '

B. Porphyrite, Storm Ridge. - Contains plagioclase, biotite, hyper-
sthene, hornblende, and augite, in a groundmass of quartz and ortho-
clase. Analysis by L. G. Eakins, record No..1238. P. R. C. 517.

C. Porphyrite-diorite, Mount Marcellina. Contains plagioclase,
hornblende, and a little biotite, in a groundmass of quartz and ortho-
clase. Analysis by T. M. Chatard, record No. 1238. P. R. C. 516.

D. Quartz-porphyrite, Mount Carbon.- Contains plagioclase, ortho-
clase, biotite, hornblende, augite, and quartz. Analysis by Chatard,
record No. 1238. P.R. C. 518 :

E. Quartz-porphyrite, Crested Butte. ‘Contains plagioclase, ortho-
clase, hornblende, biotite, quartz, and a little augite. Analysis made
by Eakins in the Denver laboratory. E. R. C. 515.

r ’ A B c D E
810, eeeian. .| 63.05 61.42 62. 85 65.36 | 65.71
ALOyooooeee....| 15.58 17.69 16.21 15.48 18.30
) X 0 N 2.92, 4.24 3.08 | - 3.09 1.19
FeOoonmnmaannann-.. 2.11 1.74 1.46 1.21 1.53
MEO et 170 | o 1.8 | 147 | 153 .98
Ca0 oo 4.15 5.29 472 | 414 2.17
N33O :oceeccenanns 3.77 3.14 3.49 3.58 |- 5.00
0o SR 3.66 3.19 3.10 |  38.41 3.95
H,0 at 100°. ........ .55 .29 | .82

; } o7 } 1.39
H,0 above 100°..... 1.38 . 2.03 .70
10 Y .60 .37 41 .52 | undet.

B X o T .27 14 .48 T
MDO ceeeeeaaann .12 .19 15 .19 .02
SIO - oo 172 P ISR ISR ISP
5270 JORU .13 .09 11 08 |ecoeooe..
70 1270 S RN R RN RS

100.06 | 100.28 99.85 | 100.36 | 100.24

————

e .
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. 9. SAN JUAN REGION.

Rocks collected by Whitman Cross, who supplies the petrographic -
data. Hitherto unpublished.

A. Rhyolitic vitrophyre, near Del Norte, Rio Grande County.
Reported by Cross as containing phenocrysts of oligoclase, quartz,
biotite, and augite in a dark, fresh, glassy groundmass, the latter being
predominant. Analysis made by Eakins in the Denver laboratory.
Sp. gr. 2.493, 14°. P. R. C. 598.

B. Rhyolite, Summit district, Rio Grande County. Large pheno
crysts of sanidine, with smaller ones of oligoclase and biotite, in a
groundmass of orthoclase, qualtz, oligoclase, biotite, and magnetite.
Analysis by Eakins, made in the Denver laboratory. Sp.gr. 2. 489
14°. P. R. C. 164.

C. Augite-diorite, Sultan Mountain, San Juan County. Contains
plagioclase, orthoclase, quartz, augite, biotite, magnetite, and apatite.
Some chlorite and epidote as alteration products. Analysis by L. G.
Eakins in the Denver laboratory. Sp. gr. 2.751, 14°,

D. Augite-diorite, Stony Mountain, OQuray*County. Analysis by
Eakins in the Denver laboratory. Sp. gr. 2.891,13.5°. P.R. C. 199.

A, B. C. D.

(0 PSS 68.61. | 68.85 63.91 52. 05
ALOg e, 16.43 17.01 17.07 17.96
FeOg ueeeeeeeaann. .73 1.78 4.39 4.09
) o 1.52 .65 1.51 6.33
MgO oo eaea .05 trace .81 5.03
Ca0 e e, 1.79 1.62 4.47 8. 64
0N 2.82 3.44 3.48 2.99
KpOoonneeeeiaeaeeaeaaaaens| 465 5.11 3.74 1.61
H0% e 3.35 179 | .33 | .97
1 X0 T e .21 © .81
MnO .o trace |.......... .43

99.95 | 100.25 99.92 | 100.41

E. Diorite, La Plata Mountains. Contains augite, hornblende,
plagioclase, and orthoclase in large amount, with biotite, quartz, sphene,
apatite, and magnetite as subordinate constituents. Also secondary
chlorite, muscovite, and calcite. Analysis by W. F. Hillebrand,
record No. 1640. Sp. gr. 2.79, 21°.

F. Diorite-porphyry, La Plata Mountains. Contains phenocrysts
of hornblende, plagioclase, occasional quartz, sphene, apatite, and mag-
netite, in a groundmass of orthoclase, plagioclase, and quartz. Also
secondary epidote, chlorite, and calcite. Analysis by Hillebrand,
record No. 1636. Sp. gr. 2.677, 24°. A trace of sulphur is present,

Bull. 168——11 :
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G. Syenite. between Tirbircio and Schurman gulches, La Plata
.Mountains. Contains much alkali feldspar, some oligoclase, augite,
biotite, and hornblende, with a little titanite, magnetite, and apatite,
Analysis by H. N. Stokes, record No. 1764. Sp. gr. 2.704, 25°.

H. Monzonite, Babcock Peak, Lia Plata Mountains. Contains ortho-
clase and plagioclase in about equal amounts, with augite and horn-
blende, and a little quartz, titanite, magnetite, and apatite. Analysis
by Stokes, record No. 1764. Sp. gr. 2.767, 26°.

1. Porphyritic lamprophyre, allied to camptonite, Snowstorm Peak,
La Plata Mountains. Contains numerous phenocrysts of green horn-
blende, augite, and plagioclase, in a groundmass of plagioclase, ortho-
clase, augite, magnetite, and apatite. Some secondary calcite. Anal-
ysis by Hillebrand, record No. 1640. Sp. gr. 2.906, 21°.

B "F. G. H. L.

S10y. - ereeeeanas 55. 53 60. 44 59. 79 57. 42 47.25
ALOg. onmeeeen. 16.78 16.65 17.25 18.48 15. 14
Fe,Op ooeeoemmnnnns 4.06 2.31 3.60 3,74 5.05
FeO............. al. 3.35 3.09 1.59 2.10 4.95
MgO woooeeanen. 3.00 2.18 1.24 1.71 6.87
Ca0....... enas 6.96 4.22 3.77 6. 84 9.98
Na,O oocevninnnen. 431 | 5.18 5.04 4.52 2.39
KO e 3.57 2.7 5.05 3.71 2.60
H,0 at 110°........ .09 .36 | .19 .08 .40
H,0 above 110°..... %) 1.07 .39 .28 2.12
TiOgeecceeacanaanns .95 .60 .67 .86 1.22
) .47 .29 .35 .36 .25
V05 .ooo--. JUSU .02 02 e .05
NiO, CoO ... ... .. trace NONE  |ecoeeeooas|ovaanaaann ° 02
MnO.........o..... 16 .13 20 09 .. 17
S5 (O 2, 11 11 11 08 05
BaO... . ............ 13 .12 14 15 08
Tig0. ool trace trace trace trace I
COy cveeceaceea 09 .48 .72 none 1.07
SO e .04 NONEe  |eoweeoon..
(6] I DY B, trace 03 [..ooooao..
FeSq.oeveea . B R PR PR, none

100. 17 99. 96 100. 14 100. 45 100. 46 J

J. Porphyritic lamprophyre, allied to camptonite, Indian Trail
Ridge, La Plata quadrangle. Contains phenocrysts of green horn-
blendeand colorless dioxide in a subordinate groundmass of plagioclase,
orthoclase (%), augite, magnetite, and apatite. Much secondary cal-
cite and some serpentine. Analysis by W. F. Hillebrand, record No.
1640. Sp. gr. 2.912, 19.5°, S )



s
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K. Lamprophyre, allied to camptonite, Black Face, Telluride
quadrangle. Consists of a fine felt of plagioclase, augite, and brown
hornblende microlites, with flakes of biotite, and a cryptocrystalline
part, whichis probably in large degree orthoclase. Some magnetite and
apatite. Analysis by Hillebrand, record No. 1719.  Sp. gr. 2.783, 22°.

L. Quartz monzonite, northeast of San Miguel Peak, Telluride quad-
rangle. Contains orthoclase and plagioclase in about equal amounts,
with abundant quartz and much less augite, hornblende, biotite, mag-
netite, and apatite. Analysis by H. N. Stokes, record No. 1764.
Sp. gr. 2.720, 34°.

M. Gabbroitic facies of a diorite-monzonite stock, Ophir Needles,
Telluride quadrangle. Contains abundant labradorite, with augite,
hypersthene, biotite, orthoclase, magnetite, apatite, and a very little
quartz. Analysis by Stokes, record No. 1764. Sp. gr. 2.860, 33°.

N. Gabbro-porphyry, pass south of Mount Sneffels, Telluride quad-
rangle. Contains numerous phenocrysts of labradorite or bytownite,
in a groundmass of plagioclase, orthoclase (%), augite, hypersthene,
biotite, magnetite, and apatite, Analysis by Stokes, record No. 1764.
Sp. gr. 2.949, 26.5°. :

J K L. M N
) (0 P 43.98 55.65 | ~ 65.70 56.93 47.32
AlOgeceicaeaaaa.s 13. 30 17.04 15.31 17.03 16. 71
Te,08 - voumemennn.. 3.67 2.81 2.54 3.67 6.92
FeO . oom . 6.92 5.17 1.62 4. 54 5.94
MgO i, 7.03 3.42 1.62 3.30 5.69
(010 10. 66 6.82 2. 56 6.561L |- 8.51
BF: N O 2.15 3.27 3.62 3.19 2.70
KO -} 1.64 2.29 4,62 2.58 2.02
H,0 at 110°......... 42 |7 .46 17 .13 .24
H,O above 110° .. ... 1.52 1.49 .42 .45 1.04
B 5 (0 N 1.18 .90 .72 1.03 1.50
PyOge e 32 .37 33 44 96
MnO...oeeamaann... 22 .20 trace 10 08
NiO, CoO.ceanen...n 03 Vo) TS PO FRI
51 {0 S, 05 .05 03 06 06
BaO. oo, 06 .08 12 08 07
L0 oo, trace trace |  trace none trace
COg eececeeaaaanns 6.46 |..coo..... none none none
S0 U P none .12 none 19
(6] P I R 03 trace trace
FeSyeeaaenaaaaal s 37 S P ) PRI PR
100. 15 100. 02 99. 53 100. 04 99. 95
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10. MISCELLANEOUS ROCKS.

A. Rhyolite, east bank of Arkansas River, Nathrop. Described by
Cross in Proc. Colorado Sci. Soc., vol. 2, p. 69. Contains quartz and
sanidine in a groundmass mainly of quartz and alkali feldspar. This
rock carries topaz and spessartite in its lithophysae. Analysis made
by L. G. Eakins in the Denver laboratory. Sp. gr. 2.602, 29°.

B. Granite, Platte Canyon. Described by ‘E. B. Mathews in Bull.
150, p. 172. Contains microcline, quartz, biotite, oligoclase, and fluor-
ite. Apatite, zircon, magnetite, hematite, limonite, epidote, and
rutile (?) are sometimes present. Analysis by H. N. Stokes, record
No. 1314. ' '

C. Hornblende-porphyrite, Hermano Peak, Sierra El Late. De-
scribed by Cross in 14th Ann., p. 165. Contains plagioclase, horn-
blende, rare quartz, and a little blotlte Analysis by W. F. Hillebrand,
record No. 1429. '

D. Hornblende-porphyrite, Ute Peak, Sierra El Late. Described
by Cross in 14th Ann., p. 165. Contains plagioclase, hornblende, and
very little augite, in a groundmass of quartz, orthoclase, and plagio-
clase. Analysis by Hillebrand, No. 1429.

E. Porphyritic augite- dlorlte, Lone Cone, San Mlguel Mountains.
Described by Cross in 14th Ann., p. 165. Contains plagioclase, augite,
hornblende, and biotite, in a groundmass of qualtz, orthoclase, and
plagloclase Inclusions of magnetite and apatlte in the augite. Analy-
sis by Hillebrand, No. 1429.

A B. - c. D. E.
1) (0 69. 89 77.02 62. 65 59. 42 59.19
AlLOg o 17.94 11.63 16. 68 16.79 18.00
0 o .39 .82 2.35 3.23 3.07
FeO conn il .52 1.09 2.63 3.29 2.32
MgO .oooeeiaao.. 14 | .14 1.43 2.24 1.41
(0770 J trace 1.24 4.96 5.57 6.55
BOF: 0 4,21 2.85 4. 45 4.15 4.01
KO oo oo 4.38 5.21 2.75 o 2.82 274
H,0 at100°......... } 9.07 } a5 . 27 . .27 .46
H,0 above 100°..... .66 .79 1.06
1o YU I USRS 42 .68 .58
PiOgeceeocnaenn. trace |-......... .28 .35 .29
MnO..ooonenaao.. .23 trace .16 .13 .19
137 O 2 X PN F, h 11 .07 .13
j 270 I PP P .13 .14 .18
Lig0 .o e trace |... . ..... trace | trace trace
| O R FUN SR (R P A4 L
99. 77 99. 85 99.93 100. 38 100. 18
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F. Tinguaite?, Two Buttes. Collected by G. K. Gilbert; petro-
graphic data supplied by Whitman Cross. Consists chiefly of pale-
green augite, hornblende, apatite, magnetite, and occasional crystals
of alkali feldspar, in an obscure, largely isotropic groundmass. Sp. gr.,
2.79, 25°. .

G. Pyroxene from F. Sp. gr., 3.43, 28°.

H. Portion of F soluble in £y nitric acid.

I. Syenitic lamprophyre?, Two Buttes. Collected by Gilbert;
description by Cross. Chief constituents, diopside, alkali feldspar,
considerable biotite, magnetite, and olivine. The ferromagnesian
minerals predominate. Sp. gr., 2.88, 29°. Also contains 0.03 V,0,.

J. Pyroxene from I. Sp. gr., 3.45, 25°.

K. Portion of I soluble in 4 nitric acid.

Analyses F to K by W. F. Hillebrand, record No. 1604.

F. G. H L J. X.

10 N 47.61 | 47.54 | 13.27 | 50.41 51.27 1.58
ALO;......... 14. 26 4,14 9.40 | 12.30 3.05 1.00
Fe,Op ... 4.90 5,64 |......... 5.71 3.08 none
FeO.......... 4.07 6.42 trace 3.06 4.34 .87
MgO......... 2.62 10. 05 trace 8.69 14.21 1.22
CaO.......... 8.71 21. 57 1.70 7.08 22. 58 .68
Na,O.oooooeen 6.70 1.38 5.41 .97 C.67 undet.
K,0. cncmecnns 4.08 .12 .66 7.53 .06 undet.
H,0 at 110°... .26 none | undet. .46 none none
H,0abovell0®| 1.89 [ undet. | undet. 1.80 undet. undet.
TiOg «eveen.-o| 1.38 3.00 |......... 1.47 (V) IO
)Xo M 138 [eeeee.n. 1.34 T .46
Y/ {0 NN .18 none |......... none none |..........
Cr,0peccenn.. trace? | trace? |......... trace none |..........
NiO..oeenn..on trace trace |......... .04 B S
MnO......... .30 .86 | trace .15 .28 trace
1S (0 I .36 none L1 .06 none @
BaO.......... .41 none none .28 none none
Li,0 ooo..... trace trace @ trace foo.ooiooilfeocacaooo-
80; cceaannns 117 feeeeonoon 77 TS} Y- S N A
(S SR 1 2 O, .03 none f..........fooo..oo...
Clceaaann.... - ¥ A P .87 trace |..oo..o.-. trace
Foreeeeeaen trace |.......-. trace trace? [..cc.oooifecaaoaoo..

100.68 | 100.21 33.06 | 100.42 100. 27 5.81
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UTAH.
I. ROCKS FROM THE TINTIC DISTRICT.

Described by Tower and Smith in 19th Ann., Part IIL, pp. 609 et seq.
Analyses by Stokes, record No. 1746.

A. Gray, porphyritic rhyolite, south of Pinyon Creek. Contains
phenocrysts of sanidine, quartz, biotite, plagioclase, and hornblende;
the last mineral sparingly. Also tridymite, magnetite, apatite, zircon,
and a small amount of glassy residue.

B. Quartz-porphyry, Swansea mine. Phenocrysts of feldspar and
quartz, the orthoclase somewhat altered. Microscopic biotite occurs
sparingly. = Also contains magnetite, apatite, zircon, a little chlorite,
and secondary pyrite.

C. Andesite, Tintic Mountain. Phenocrysts of biotite and feldspar.
Contains plagioclase, chleﬂy labradorite, augite, blotlte, hypersthene,
magnetite, and apatite, in a dark-gray glass .

D. Granular monzonite, Iron Duke mine. Contains orthoclase,
plagioclase, quartz, hornblende, biotite, magnetite, apatite, zircon, and
titanite, with a little chlorite and epidote.

E. Altered monzonite, near Tintic mine. Feldspan and ferromag-
nesian minerals completely altered. Rutlle is present; quartz seems
to have been added.

A B C. D E
13 (0 J 69.18 71.56 | 60.17 59.76 71,14
AL Ogaecaae .. 14. 36 14.27 15.77 15.77 16. 22
FegOq o ooomeeoano . 2.52 .89 3.42 3.77 94
FeO.oeooaneanao. .. 57 } 2.95 3.30 16
MgO . oot 70 .42 2,52 2.16 1.12
(021 0 S 1.88 1.18 4.69 3.88 25
Na,O.oooonniiaanaans 3.58 3.00 2.96 3.01 07
KO ... 5.00 4. 37 4.16 4.40 4.96
H,0at110°......... .35 36 25 31 .49
H,0 above 110°..... .25 .79 1.23 11 2.74
Ti0; cecceieeneaannn .69 .38 87 87 75
) O 26 .13 40 42 32
[0 X 0 X trace trace none none none
N N 01 .01 01 02 02
MnO.............. 10 trace 11 12 trace
BaO..oooenmmnnnnn.. 09 .28 14 09 05
SrO . .. trace trace 09 trace trace
LiO ool trace none trace trace trace
COg acacacaiaiaaane none none none 78 none
S £110) o - P none NONE |eecaceean.
805 cececciaaaaanns DONE [eeeceencn- none none 26
) - N P 2551 J R PR F
(6] P trace .06 .04 04 trace

99. 54 99. 99 99.78 99. 81 99. 49

Fluorine was not looked for in the analyses.

o~
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2. ROCKS FROM THE HENRY MOUNTAINS.

&

A. Porphyry. Not hitherto published. Reported by J. S. Diller
as containing prominent plagioclase with some augite and hornblende
in a crystalline groundmass of quartz and orthoclase. Analysis by
R. B. Riggs, record No. 728.

B. Augite-porphyrite, dike, north spur of Mount Pennell. Contains
hornblende, augite, and plagioclase in a feldspathic groundmass.

C. Hornblende-porphyrite, Mount Hillers. Contains plagioclase,
hornblende, quartz, and magnetite.

Analyses B and C by W. F. Hillebrand, 1e001d No. 1428. Rocks
described by Cross in 14th Ann., p. 165.

A B. C.
S10y - e i eiaie et DT 63.16 60. 98 62. 88
ALOge e e 17.21 19.09 17.13
| N s 2.43 1.76 1.86
FEO - enmemaeeneeeeeeneeieee R 2.30 1.15 2.58
MgO ........... e 1.27 .65 1.48
Ca0 e e .- 6.27 3.67 5.39
Na,O.coeeeno.... [ 4.70 6.70 4.50
KO o S 1.84 3.53 2.25
H,0at 1000, .o .48 .16
H,0above 100° . ... . ... .iiiiaaana- .69 .44 .42
(0 s .21 36 51
P05 ..... et .12 .10 .26
MnO e trace .15 .16
SrO .o ieaeaaaas trace? .28 .12
BAO - -t eeeee e .09 .43 .16
7 X O N trace trace trace
(00 PPN PPN 52 l........
B0« e e e trace |..ioeooil|eeoooioo..
100.29 | 100.29 99. 86
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) .

3. MISCELLANEOUS ROCKS. N

A. Rhyolite, Thomas Range. Analysis made by L. G. Eakins in the
Denver laboratory. Described by Cross in Proc. Colo. Sei. Soc., vol.

2, p- 69. Contains phenocrysts of quartz and sanidine in a ground- -

mass mainly made up of quartz and alkali feldspar.
B. Rhyolitic glass or pitchstone, edge of Gold Mountain mining dis-
trict, 8 miles north of west from Marysvale. Identified by Whitman

Cross, but not published. Sp. gr. 2.25 at 23.5°. Analysis by W. F.

Hillebrand, record No. 1833.

l 4 A 5|
1S 7 74.49 70.17
ALOg. « o e e 14.51 11.83
D O R SIS .57 93
FeO e .32 none
MEO o it e trace 06
(077 0 2RI 1.03 76
NagO i 3.79 3.85
K0 i 4.64 3.74
15 P .64 8.72
V10 T O 17
MnO .o iiiecteccecanaaaaaaaas trace [..........
7 X trace |..........

L 99.99 100. 23

{

v
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NEW MEXICO.
1. BASALTS FROM RIO GRANDE CANYON.

Described by Iddings, Bull. 66; also in Amer. Journ. Sci., 3d series,
vol. 36, p. 220. Contain plagioclase, augite, olivine, and magnetite.
A, B, and C contain quartz also; D is quartzless.” Analyses by L. G.
Eakins, record Nos. 847, 850.

A. Light gray, dense. P. R. C. 548.

B. Greenish black, dense.

C. Dark red, vesicular. P. R. C. 549.

D. Gray dense. P. R. C. 547.

A B. C D

S e S 52.27 52.87 51. 57 52.38
ALOge e 17.68 17.01 17.72 18.79
Fe,04 cennoeeeeeeeeeens 2.51 1.44 6.24 2.88
FO - oo 5.00 5.89 1.78 4.90
MEO e 6.05 6.86 4.91 4.91
(07 D 839 | 7.59 8.82 7.70
BN o 4.19 3.51 3.59 3.99
KyO e .| 158 1.59 1.9 1.76
HO oo .82 1.29 .64 .53
TH0ge e e e e 1.49 1.60 1.43 1.22
1 X0 YOS AU I IO 56
MO .ot .23 32 45 18
BaO it .06 06 16 11
(6 N S " trace .37 I O
[ trace trace |.oceeoioifecaaaaaa.

100.27 | 99.90 | 99.88 | 99.91
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2. MOUNT TAYLOR REGION.

Rocks received from J. S. Diller. Analyses by T. M. Chatard, rec-
ord Nos. 219, 227, 228, 235, 271, 268, and 269. Not hitherto pub-
lished. Petrographic details furnished by Diller.

A. Lava, canyon on east side of San Mateo Mountain.

B. Phonolitic andesite, canyon on east side of San Mateo Mountain.
Contains feldspar and corroded augite, with sometimes olivine, in a
groundmass of feldspar and a green ferromagnesian silicate.

C. Mica-andesite, canyon on east side of San Mateo Mountain.
Shows prominent plagioclase, with augite and biotite.

D. Mica-andesite, 6 miles northeast of Grant’s. Principally plagio-
clase and biotite, with less epidote, quartz, sphene, and carbonates.

E. Basalt, 6 miles northeast of Grant’s. Contains chiefly plagioclase,
augite, and olivine, with much magnetite.-

F. Augite from E. *

G. Feldspar from E. Analysis on three-fourths gramme of material.

A. B. C. D. E. ¥F. G.
S0, ... 68.40 | 65.51 | 65.78 | 49.80 |47.54 | 47.06 | 52.54
ALO,....... 17.99 |16.89 |17.32 |15.33 [16.73 | 7.77 | 31.26
Fe,0 -..--- 2.66 | 1.41 | 3.68 |........ 6.69 | 1.80 |.........
FeO..o..... 1.63 | 2.52 46| 7.4 | 6.67 | 815 |........
MgO ....... .49 .89 .47 | 6.61 |.6.38 |13.52 .28
0a0.......| .67 | 119 | 1.66 | 7.19 | 8.74 |19.33 | 12.3¢
Na,0....... 4.5¢ | 6.42 | 5.23 | 2.71 | 2.81 .33 3.55
"K,0........ 3.54 | 5.02 | 4.64 | 4.36 | 1.10 1 .42
H,O........ 52 16 .14 1.38 36 20 26
4 ST0 T IS 92 .27 | 2,67 | 2.76 | 1.82 | undet
X0 MU (R 07 | '.13 73 51 06 |.........
() 16 7SN PP U PP RO RO trace |.........
MnO....... 21 .31 32 30 19 20 |.........
(CoNi)O .. |eo oo e traces |.........
) 37:10 TR IR ORI FON NN 03 fooeen--.. trace ?
(070 Y I P AU 2.56 3 T P
100.65 [100.81 [100.10 101.'08 100.51 | 99.85 | 100.65
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3. COLFAX COUNTY.

Descriptions, hitherto unpublished, supplied by Whitman Cross.
Analyses by W. F. Hillebrand, record No. 1719.

A. Phonolite, Pleasant Valley. Contains much nephelite, some.
wgirite, alkali feldspar, a scanty dust of magnetite, and a few decom-
posed grdins of noselite or sodelite. Sp. gr. 2.619, 22°; 40.8 per
cent soluble in dilute (1:40) nitric acid, of which soluble poxtlon 43.5
per cent is silica.

B. Pyloxene andesite, Sierra Grande. Contains augite, less hyper-
sthene, microliths of plagioclase, apatite, magnetite, and a smoky-brown
glassy base. Sp. gr. 2.635, 21°,

C. Plagioclase-basalt, end of San Rafael flow. Contains plagio-
clase, augite, olivine, with much iddingsite, magnetite, and apatite,
Sp. gr. 2.970, 21.5°, '

D. Nepheline-basanite, Ciruella. Contains augite, olivine, nephe-
lite, plagioclase, magnetite, apatite, and a little biotite. Sp. gr. 3.122,
22°. 0.55 per cent K;O and 2.10 per cent Na,O soluble in 1:40 nitric
acid. :

i A B. c D
S10y - e e iieeeiaeaaes 56. 24 60. 16 48.35 42.35
ALy e 21.43 15. 34 15. 47 12. 29
FegOgeeeoaeaaaeicacaaaaaaans 2.01 3.07 4.80 3.89
FeO....... e eeeemcmaaaaas .65 2.18 7.58 7.05
MgO ........ R .16 3.41 8.15 | 13.09
(0770 SN eeeenenns .| Ls8 5.79 8.81 | 12.49
B F O U 10. 53 3.88 3.09 2.74
10 J R 5.74 2.59 | .9 1.04
H,0at110°. ..ol .12 .26 .28 .32
H,0 above 110° .. ... .. ..._.. i . 86 1.79 .73 1.50
5 T0 .26 .84 133 | 182
PyOge e e eaaael .06 .46 .33 .99
Y/ {0 P .09 .01 none none
(6 X0 7S P, none trace? trace |- .10
/%0 R RPN R P .04
NiQ,Co0 covuceiiiaiiaaaaans none trace .02 .03 .
MnO - .08 .08 .21 .21
31 {0 2 .03 .08 ©.03 .09
BaO...ooooeneannn. eenenes .08 .14 .08 .10
LigO. o loiaiaans freeeelionas trace trace trace trace
S .10 .08 .07 .05
S e e et .03 trace trace trace
(6 I .12 undet. undet. undet.
B o trace undet. undet. undet.
99. 86 100.15° 100. 26 100. 19
[
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4. MISCELLANEOUS ROCKS

A. Obs1dlan, Obsidian Hill camp, Tewan 1 ‘V,[ountau}s Described by
Iddings, 7th Ann., p. 292. A rhyolitic obsidian, containing grains of
iron oxide and a few microscopic feldspars. Resembles that from
Obsidian Cliff in the Yellowstone National Park. Analysis by L. G.
Eakins, record No. 851. Sp. gr., 2,352, 23°.5.

B. Trachyte (?), from Los Cerillos. . Described by Diller, Bull. 42,
P- 39. Analysis by F. W. Clarke, record No. 346. Rock composed
chiefly of orthoclase, with a considerable amount of biotite, epidote,
pyrite, and limonite, and some amorphous substance. It is the matrix
or gangue rock of the Los Cerillos turquois.

A B |
810, -« e et e 76.20 | 56.68
ALOge et SO e 18.17 | 16.62
N o R .34 6.8
=T U B £ T PO,
MEO - o e .19 79
Ca0 . e .42 59
NEZO e el 4.81 1.03
KO e e e el 4.46 | 1118
HyO e, S .33 3.28
5 (0 trace .22
Py0se e eemeeeeee e eee e e .73
B g 2.21
MnO .o eeeeaeeaaaaa .10 1.02
CUO..ne e enns [UTUTURTRE U trace
100. 25 100. 63_J

L ,
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ARIZONA.

A, B, C, D. Mica-basalt, Santa Maria Basin. See Iddings, Bull.
Phil. Soc. Washington, vol. 12, p. 212. Not fully described. Analy-
ses by W. F. Hillebrand, record No. 1261.

E. Hornblende-porphyrite, Sierra Carrizo. Described by Cross,
14th Ann., p. 165. Contains plagioclase and hornblende, in a ground-
mass of quartz and orthoclase. ~Analysis by Hillebrand, No. 1429.

A, B. C. D. E. .
S0 N 49.36 55. 35 57. 04 57. 48 63.18
ALOge o oeeanenns. 16.35 12.91 | 13.66 14.09 16.47
B 2 N0 NS 2.93 4.67 4.96 5.21 | 2.36
FeOo oo, 8.55 2.06 1.77 1.35 2.28
MgO oo 7.06 6.29 4,43 3.49 1.33
080 e, 10.08 5.77 6.23 6.05 4.77
NagO ooeeeanns | 267 2.65 3.08 3.00 4.40
o TR .82 4.86 4.95 4.69 2.93
H,0 at 100°......... .92 2.67 111 1.20 .27
H,0 above 100°. .. _. .65 1.18 1.10 1.37 .60
TiOf - eeeeeeeeeens .98 .87 Y R 71 .60
) X0 U .30 .58 .63 .65 .28
MnO...o.ooaeae... 19 .08 .17 .09 .15
NiQ, CoO....oo..... .05 .05 .07 08 .........
SIO e, none | . trace trace trace .09
1.7 JOUT .04 .19 .22 .23 .15
) 5 X 0 . none trace trace? none trace
100.25 99.98 | 100.36 99.92 99. 86
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F. Typical hypersthene-andesite, San Francisco Mountains. Not
described.  Analysis by T. M. Chatard, record No. 270.

G. Recent lava, 2 miles south of Mount Trumbull.
Analysis by L. G. Eakins, record No. 1024. '

Not describe .

F. - G

10y e me e e 64.82 | 45.30
ALy - e e el 18.27 | 14.95
Feu05 e e e e e 3.48 1.98
FEO e .56 9.32
MEO - el .85 8.29
OBO e 2.89. 8.87
NBLO el 5.05 4.97
KO e et e 2.67 1.97
1 X0 JOU SR ..20 .85
THO g c e e e e .56 2.66
PO - e e e el .23 2.93
MO - eieammaaaaan .20 trace
99.78 | 99.99

NEVADA.

1. ROCKS FROM WASHOE.

Described by Hague and Iddings, Bull. 17. Analyses by F. A.
Gooch, record Nos. 119, 129. FeO not separately determined.

A. Rhyolite, south-southeast of McClellan Peak. Contains feld-
spars, orthoclase predominating over plagioclase, quartz, mica, and

hornblende.

B. Dacite, spur northeast of McClellan Peak.- More plagioclase
than orthoclase, much mica, less hornblende, little quartz.

A. B.

110 SR 73.07 69. 96
ALy o oo 11.78 15.79
1 R 2.30 2.50
7 SO .39 .64
€80 o e e e 2.02 1.78
N30 e e 1.19 3.80
0 6.84 4.12
Tgnition - oo oo ieaaaaiaiaoa 2.24 1.53

99.83 | 100.07
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AN
2. ROCKS FROM EUREKA.

. Described by Hague and Iddings, Mon. XX,

A. Basalt, summit of Richmond Mountain. Red, porous. Contains
augite, less hypersthene, feldspars, and magnetite, in a glassy base, -
with accessory olivine and quartz. Analysis by J. E. Whitfield, record
No. 424.

B. Andesitic perlite, south of Carbon Ridge. Containsplagioclage,
hornblende, biotite, quartz, hypersthene, augite, magnetite, apatite,
and zircon, with a glassy base. Analysis by W. H. Melville, record
No. 1240. '

A B.

10, e e et e et eeaeaaeas 50. 38 65.13
N PP 19. 83 15.73
K O e 6.05 2.24
FeO .o e eeeeeaanaaa 2.00 1.86
MEO - S 5.36 1.49
080, oo e 10.03 3.62
J X O Pt 2.15 2.93
00 J vl LT76 |  3.96
Hy0 at 105° . e oo i iceie e .52
H,0 above 105° ... . i.o.iiiloolo.. } . L8 1.91
3 (M none 58
PO e none 23
10 (0 NP 07
MnO - it .38 trace
L0 o e trace |..........
1o PR 83 |eeei...

100. 14 100. 27
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. . 4 ' ’
CALIFORNIA.
1. MOUNT SHASTA.

Description of rocks furnished by J. S. Diller, who also describes
A, B, and Cin Bull. 150, pp. 221, 221.

A Hornblende- andes1te Black Butte, west base of Shasta. Con-,

tains plagioclase and hornblende in a microlitic groundmass. The lat-
ter carries hypersthene, magnetite, and amorphous matter. Analysis
by W. H. Melville, record No. 1346. P. R. C. 84.. -

B. Hypersthene-andesite, older flow, west base of Shasta. Contains
plagioclase, hypersthene, magnetite, and glass. Analysis by Melville,
No. 1346.

C. Hypersthene-andesite, like B, same locality, later flow. Analysis
by Melville, No. 1346. P. R. C. 87.

D. Hornblende-andesite, late flow, eastern side of Shasta. Contains
small crystals of plagioclase and hornblende in a dark groundmass.
Thin section not examined. Analysis by H. N. Stokes, record No: 1532.

E. Ophitic basalt from near the McCloud River, south. of Mount
Shasta. A gray cellular rock. Thin section not examined. ~Analysis
by Stokes, No. 1532.

F. Andesite basalt, Delts, Shasta County Much plagioclase and a
few hypersthene crystals in a groundmass chiefly of feldspar, pyroxene,
magnetite, and trace of olivine. Analysis by Melville, No. 1346.

A B C D. E F

81,0 ... 64.48 64. 52 63. 03 61.58 47.94 55. 08
ALOg. . ....... 19.28 18.31 17.72 16. 96 18.90 18.93
Fe,05 ... ... 1.40 .90 2.27 1.75 2.21 2.02
FeO.......... 1.78 2.51 1.92 2. 85 8.59 5.56
MgO......... 1.64 2.35 3.63 3.67 8.21 5.17
CaO.......... 5.06 5.11 5.97 6. 28 9. 86 8.40
Na,O......... 4.41 4.64 3.92 3.94 2.81 4.23
KOl 1.12 1.25 1. 06 1.28 .29 |- .74
H,0 at 110°... .24 .39
H.Oabove1107) % b b RO R
TiO; «oeeenn. undet. | undet. | undet. .49 .87 trace
X0 MR R (U R .22 A5 e
MnO......._...... [ PO U trace trace |..eee.o...
3] O S AN B - B IO trace DODE |eeuueennnn
B27:10 TN BRI U O / .03 none |..........
LigOe et l] trace trace [...l...-..

99, 23 99.79 99.96 | 100.35 100. 66 100. 42
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“The following rocks are from Shasta County, but not within either
the Mount Shasta or the Lassen Peak areas. Collected by J. S. Diller,
who furnishes the petrographic data. '

A. Dacite-porphyry, east fork of Clear Creek, 9 miles above French
Gulch. Contains conspicuous phenocrysts of plagioclase, a few of
quartz, and smaller ones of biotite and pyroxene, in a groundmass of
quartz and feldspar. Analysis by J. E. Whitfield, record No. 970.

B. Dacite-porphyry, Smiths Gulch, 6 miles up Clear Creek from
French Gulch. Contains phenocrysts of plagioclase, quartz, bio-
tite, and hornblende, in a groundmass chiefly of quartz and feldspar.
Analysis by Whitfield, No. 971. Also described by J. P. Iddings in
Bull. 150, p. 233. P.R.C. 90.

C. Diorite, from Ono. Not described. Analysis by T. M. Chatard,
record No. 1107.

A B. C
1 L N 66. 30 64. 24 68.10 .
ALOg. e e 17.55 18. 67 15.18
FeyOg.ooonnn. s 2.19 1.40 1.34
FeO o eaaes .55 1.96 1.70
MgO ... e e .97 1.48 2.06
Ca0 (i ieiieeaaaaan 3.12 4,11 4, 66
P o S 5.15 4.14 3.71
D O 2.45 1.71 1.48
2 0 B 1.25 1.18 55
1 15 (0 I trace 76 35
0 .15 08 18
MnO - trace trace .20
BaO o .06
10 .28 92 |eeo....
(0] P I 25 |eieieann

99. 96 100. 20 99. 57
7 O RPN PPN .05

100. 15

)

2. LASSEN PEAK REGION.

Rocks collected by J. S. Diller, who has furnished the petrographic
data. Nearly all are from the area covered by the Lassen Peak atlas
sheet of the U. S. Geological Survey. The quartz basalts have been
described by Diller in Bull. 79, and partly in Amer. Journ. Sci., 3d
series, vol. 33, p. 49. The analyses are so numerous that it seems best
to divide them into subordinate groups.

Bull. 168——12
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18T. RHYOLITES.

A. Rhyolite, a short distance northwest of W]l]ow Lake, near the

Geyser, Plumas County. A light-gray rock with occasional pheno- -

crysts of quartz and feldspar in a granular groundmass of the same
materials. Analysis by W. F. Hillebrand, record No. 414.

B. Rhyolite, 2 miles northwest of Deer Creek Meadows, I'ehama
County. Shows many small crystals of quartz, feldspar, and biotite
in a spherulitic groundmass. Analysis by Hillebrand, No. 415.

C. Rhbyolite, Slate Creek, west of Deer Creek Meadows. Composed
wholly of spherulites, some of which include ¢rystals of feldspal or
biotite. Analysis by Hillebrand, No. 416.

D. Rhyolite, summit of Mount Stover, Plumas County. (/omposed
almost wholly of spherulites, with a few c1ystals of feldspar and horn-
blende. Analysis by Hlllebland No. 417.

E. Rhyolite, near Slate Creek west of Deer Creek Meadows. A
pearlite, composed chiefly of little glass balls, with a few spherulites,
and crystals of feldspar and biotite. Analysis by Hll]ebrand No. 418.

F. Rhyolite, 14 miles northeast of Clipper Mills, on tla,mway to
Rock Creek, Shasta County. A spherulitic rock containing a few
microscopic particles of feldspar and hornblende. Agalysis by Hille-
brand, No. 678.

G. Rhyolite-tuff, divide between the west fork of Wlllalds Creek -

and the stage road, in Lassen County. Elevation, 5,800 feet. Com-
posed almost wholly of fine angular particles of clear glass. Analysis
by George Steiger, record No. 1427.

Materials for A to F dried at 110° previous to analysis.

A. B. C. D. E. F. G.
1S3 (6 TR 74.24 | 74.65| 73.62| 72.40 | 73.64 | 74.60( 70.01
AlOgeocennn. 14.50 | 14.11 | 14.24 | 14.81 | 13.44| 13.41 | 12.61
Fe,O3 -coenvnn 1.27 1.08 .93 .81 .60 1.28 1.47
FeO...... Te.- 67 29 .67 88 74 30 50
MgO ..oo..... 25 20 .33 .47 26 26 72
(6710 SO 11 80 1.07 1.94 1.26 1.08 1.06
Na,O..ocnnnnn 3.00 2.81 3.25 3.91 3.51 3.38 1.94
KO ..o..... 3.66 4.59 4.28 3.90 4.50 4.50 5.12
H,0 86 100%. - |« emonefoemeecenfoeeees|ooeic e e 2.87
H,0abovel00° - 2.04 1.40 1.29 .59 1.99 .85 | . 4.68
4 To M 20 .21 .21 18 O B T
POy coeenanes 07 | trace .02 03 06 03 04
MnO.._...... 08 11 .08 07 06 06 | trace
SrO ... . trace | trace | trace .04 .02 none |.........
BaO.......... .18 .08 .10 .10 | .11 S B R
Li,0 -........ none | none | none | trace| trace | trace |.........
10 173 PO I [N PN PN AU A
100. 28 | 100.33 | 100.09 | 100.13 | 100.30 | 100.02 { 100.52

{

- in T
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2D DACITES AND ANDESITES.

A. Gray dacite, Lassen Peak. Contains hornblende, biotite, plagio-
clase, quartz, scarce pyroxene, magnetite, apatite, and a glassy base.
Analysis by T. M. Chatard, record No. 111. P. R. C. 82.

B. Secretion in dacite, Lassen Peak, Composed chiefly of plagio-
clase and hornblende. Analysis by Chatard, No. 110.

C. Reddish dacite, Lassen Peak. Essentially like A. Analysis by
Chatard, No. 110. P. R. C. 82.

D. Dacite, near the timber line, west base of Lassen Peak. Small
phenocrysts of plagioclase and hornblende, with a few of quartz,
in a reddish-gray groundmass containing much amorphous matter.
Analysis by W. F. Hillebrand, record No. 668. P. R. C. 82.

E. Secretion in D. Composed essentially of plagioclase and horn-
blende. Analysis by Hillebrand, No. 669. P. R. C. 82.

Rocks A, C, D, and E described by Diller in Bull. 150, p. 217.

A B. C. D. E. .

510 N 69. 51 58.97 68.20 68.32 55. 14
ALOg. oo 15.75 18. 60 16.98 15.26 19.10
Fe,0p vnmenannnns 3.34 5.94 3.75 1.66 6.16
=T 2 (R AR PP 1.26 .b4
MgO .o 2.09 6.89 2.07 1.32 4 4.23
CaO oo, L7 2.84 4,33 3.26 8.36
JUF: N O 3.89 3.05° 2.98 4.27 3.7
KOl 3.34 2.24 1.52 2.81 1.04
15 0 S .56 1.35 - 44 1.87 .91
10 T D SO I FURRRR A3 52
POy trace undet. |.......... .12 .18
L7 5010 I FPPI P RO .04 .11
1) O 2RI PP IR trace .07
BaO . oo e e .07 trace
7 70 RSP RIPN (RPN PRI SO trace trace

100. 19 99. 88 100. 27 100.07 | 100.07
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- F. Dacite, east end of Chaos, northwest base of Lassen Peak.” The
youngest dacite of the region. Contains quartz, feldspar, biotite, and
hornblende, embedded in a clear pumiceous glass. Analysis by W. F.
Hillebrand, record No. 670.. Described by Diller in Bull. 150, p. 218.

'G.. Secretion in F. Consists chiefly of plagioclase and hornblende,
with some olivine and clear glass. Analysis by Hillebrand, No. 671.

H. Dacite (%), west side of old crater rim near the Thumb, at the

head of Mill Creek, Shasta County. Shows phenocrysts of hornblende,
plagioclase, and pyroxene, and apparently of quartz, in a gray, micro-
litic groundmass. Analysis by Hillebrand, No. 674.

1. Streaked dacite, falls of south fork of Bear Creek, Shasta County.
Contains plagioclase with a little sanidine, hornblende, quartz, mag-
netite, some pyroxene inclusions, and glass base. Analysis by R. B.
Riggs, record No. 524. P. R. C. 80. Described by Diller in Bull.
150, p. 213.

J. Dacite-tuff, Rice’s quarry, 6 miles southeast of Paskenta, Tehama
County. Clear. glass, with fragments of quartz, feldspar, and horn-
blende. Analysis by George Steiger, record No. 1427.

F. G. H. I J.
5310 68.72 53. 35 63.81 68.10 65.78
VN Ko N 15.15 19.22 17.07 15.50 14.87
FegOp cooaeaanaiooo 116 3.28 2.11 3.20 1.27
FeOuuunaemaannnnn.. 1.76 4.48 2.15 .none 1.00
MgO -eeeeinnnann 1.28 4.86 2.98 .10 1.89
10710 3.30 9.76 | - 4.97 3.02 2.41
N8gO e cemeeeeeeens 4.26 2.89 4.08 | 42| 2.58
KOooeaannn. 2.78 .99 1.96 3.13 2.71
H,0 86100° - e ool 2.87
H,0 above 100° . _... .74 77 1.03 2.72 4.32
TiOf e .31 .56 38 | 15 e,
PyOg woeoeaaaannns 09 .10 10 03 08
MnO..oeeeeaaee... L11 .15 .09 trace " trace
1) ¢ O I 03 .03 .03 | trace |eeewoeo...
BaO..eoeaaannn.. .07 trace ? .04 . 06 [.ceeeean-.
Lig0 cocoiiiaciaans trace trace | . trace none |iceecen...

99.76 | 100.44 | 100.10 | 100.21 99.78
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K. Pyroxene-andesite, west end of Butte Mountain, Plumas County.
Prominent phenocrysts of pyroxene and minute ones of plagioclase,
in a dark groundmass containing much globulitic matter. Analysis by
W. F. Hillebrand, record No. 411.

L. Pyroxene-andesite, south base of Burney Butte, Shasta County
Numerous small phenocrysts of plagioclase and a few of pyroxene,in
a gray groundmass containing much amorphous matter. Analysis by
R. B. Riggs, record No. 684.

M. Hornblende-andesite, Tuscan Buttes, 7 miles east of Red Bluff.
A few small phenocrysts or fragments of homblende, in a groundmass
consisting mainly of plagloclase and gray microlitic mattel Analysis
~ by Hillebrand, No. 412.

N. Homblende andesite, near Buntingville, Lassen County. A few
phenocrysts of hornblende in a groundmass consisting mainly of small
feldspars. Analysis by T. M. Chatard, record No. 413.

O. Hornblende-andesite, northwest summit, head of Burney Creek,
Shast.. County. Inconspicuous plagioclase and, rarely, olivine, in a
groundmass of plagioclase and pyroxene. Numerous dark spots are
due to altered hornblende. Analysis by Riggs, No. 683.

Rocks in this group dried at 105° before analysis.

| X. L. M. N. 0.
S0 T 55.53 | ~-62. 44 60.93 | 67.89 60. 04
ALOge e ooeaeaan. 17.63 | 16.89 18.56 17.29 17.43
FeyOg e 2.81 4.66 2. 68 2.39 5.39
FeO.oo i aaa. 3.59 1.00 2.19 | .21 .53
MgO .o 5.85 2. 65 2.37 .66 3.51
CaO.o e 8.74 6. 22 6.63 3.01 6. 65
NawO ... oeeenae. 3.09 3.16 379 | 511 415
KOl .92 2.25 1.33 . 1.69 1.24
)5 0 T 1.24 1.02 .90 1.84 .90
TiOg «oeeeiaaa .56 .31 .61 .21 .49
) X0 U .21 .05 .18 .12 .04
MnO.. . ........... .08 trace .10 .12 .08
) (O I © .08 trace .12 .04 ?
BaO.. oo e, .02 - .03 .02 .03 .04
Li0 oo none trace none |.......... trace
SOg ccmmemcacmccecc i trace |..oceeaii]oeeaaaans trace

100. 33 100.18 100. 41 100. 11 100. 49
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P. Hypersthene-andesite, 1 mile west of summit on Bidwell’s road,
Butte County. Rich in small phenocrysts of plagioclase and pyroxene,
mostly hypersthene, in a groundmass of the same minerals, with magne-
tite, and probably some amorphous matter. Analysis by W. F. Hille-
brand, record No. 410. :

Q. Hypersthene-andesite, old crater at head of Mill Creek. Contains
small phenocrysts of plagioclase and hypersthene, in a groundmass of
plagioclase, pyroxene, magnetite, etc. Some greenish pseudomorphs
suggest former olivine. Analysis by T. M. Chatard, record No. 409.

R. Hypersthene-andesite, 2 miles south of Suppans Mountain,
Tehama County. Abundant plagioclase and hypersthene, with traces
of hornblende, in a microlitic groundmass. Analysis by Hillebrand,
No. 672.

S. Secretionin R. Composed chiefly of plagioclase and hypersthene,
with some quartz and amorphous matter. Analysis by Hillebrand,
No. 673.

T. Hypersthene-andesite, westb ase of Suppans Mountain, near Las-
sen Peak, Tehama County. Contains numerous microscopic crystals of
plagioclase and hypersthene, in a microlitic groundmass. Analysis by
Hillebrand, No. 676.

Rocks dried at 100° to 110° before analysis.

et Q. R. S. T.
&

ST NS 55.20 | 57.11 | 63.47 | 57.04 | 58.08
ALOg. - emememenee. 18.68 | 17.78 | 16.75 | 19.11 | 18.87
o g B4 3.54 2.15 4.37 2.92
FeO....... e 442 | 274 2.75 2.48 3.38
MgO oo, 4.59 3.41 | 3.04 3.94 3.35
CaOnneneneanan.| 802 7.21 | 572 7.34 7.05
NagO oo, 3.66 3.81 3.94 3.48 3.66
| 0 JU 1.01 1.86 1.62 1.16 1.33
3 0 N .51 .98 .55 1.09 1.09
THOy «neeaeamenens .92 .95 .37 47 44
P,0;...... s .24 .26 .13 .08 .18
MO -ocemeenenne. 14 .33 .09 .12 13
1574 0 .02 trace ? .04 .02 .02
770 YO .03 .03 .04 | trace? .03
Li,O s NONE [ccececononn trace trace trace

'100.58 | 100.01 | 100.66 | 100.70 | 100.01

=
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U. Hypersthene-andesite, 1 mile southwest of Thumb, head of Bailey
Creek, near Lassen Peak. Abundant but inconspicuous plagioclase
and hypersthene, in a microlitic groundmass containing many small
crystals of plagioclase. Analysis by W. F. Hillebrand, record No. 675.

V. Hypersthene-andesite, west summit of Crater Peak, Shasta
County. Microphenocrysts of feldspar and hypersthene in a ground-
mass consisting largely of the same minerals, with some amorphous
matter. Analysis by Hillebrand, No. 679.

W. Hypersthene-andesite, north slope of Crater Peak. Phenocrysts
of plagioclase and hypersthene in a groundmass containing much dark
amorphous matter. Analysis by Hillebrand, No. 680.

"~ X. Secretionin W. Composed chiefly of plagioclase, hypersthene,
and a globulitic base. Analysis by Hillebrand, No. 681.
Y. Andesitic tuff, Stillwater Creek, 8 miles northeast of Redding.

Contains plagioclase, hornblende, rare hypersthene, magnetite, and

glass. Fragments of andesite are inclosed. Analysis by W. H. Mel-
ville, record No. 1346. Described by Diller in Bull. 150, p. 211.
Rocks dried at 100° to 110° before analysis.

U. V. w. X. Y.
S10gn e eaann 59. 84 68.12 61.17 53.85 69. 51
ALOg .. 16.81 16.24 | 17.74 18.53 15.61
FeiOge e, 1.88 1.26 1.78 1.96 .56
FeO.oovrenneannnnn. 3.60 2.08 3.51 5.30 1.27
MgO oo, 3.85 1.35 2.76 5. 88 .61
Ca0.uaae, " 6.30 3.80 5.90 9.66 2.80
NayOooeeeioia. 3.63 3.89 3.79 2,98 3.43
0 SO 2,13 2.54 1.71 .74 2.81
;Ko 1.04 .40 .83 .45 3.63
S To T .57 .25 .45 .50 | trace
) X M .19 .14 .14 N S T
(6 X0 trace? none none trace |..........
MnO....c.cvennnn. 14 .10 .12 12 |eeieenn.
SrO .. ... .02 .02 .04 1 S
BaO..ooeeeaion. .07 .09 .06 1 T
B P R O trace trace trace trace |ooeeenn...
100.07 | 100.28 | 100.00 | 100.09 | 100.23




184 ANALYSES OF ROCKS, U.'S. GEOLOGICAL SURVEY. [BULL, 168.
3D. BASALTS.

The quartz-basalts are described by Diller in Bull. 79. That from
Mitylene was analyzed for comparison with the Cinder Cone series.

A. Quartz-basalt, Cinder Cone, 10 miles northeast of Lassen Peak.
Contains plagioclase, pyroxene (mostly hypersthene), olivine, quartz,
and much unindividualized base; the latter about 25 per cent. Mag-
netite is also present; augite occurs sparingly. Analysis by W. F.
Hillebrand, record No. 407 P R. C. 96. Also described in Bull.
150, p. 259,

B. Volcanic bomb from quartz-basalt, Cinder Cone Analysis by
Hillebrand, No. 665. _

C. Lap1111 from quartz-basalt, Cinder Cone. Analysis by Hille-
~ brand, No. 667. P. R. C. 96. Also described in Bull. 150, p. 249.

D. Volcanic sand, one-half mile northeast of Cinder Cone. Analy-
sis by Hillebrand, No 663.

E. White pumiceous inclosure from quartz -basalt, Cinder Cone.
Analysis by Hillebrand, No: 664. Mainly glass.

Rocks dried at 100° to 110° before analysis.

s A B C. D E
S TS 57.25 | 56.70 | 56.53 | 55.93 | 79.49
ALOg oo 16.45 | 15.75 | 17.50 | 17.34¢ | 11.60
Fe,0pecemaaannnn. 1.67 1.29 1.85 1.50 .33
FeO.oooeeaaannnn. C 4,72 5.32 5.03 5.20 .49
MgO ceeeeeannne. 6.74 7.16 5.94 7.29 .09
080 . uenenneannn.s 7.65 7.67 8.07 |. 8.04 1.64
N3O oceeeeannens 3.00 3.36 3.51 3.32 4.04
oo JO 1.57 1.56 1.55 1.35 1.52
HyOueamoaeaann. .40 30 |- .21 | .2 .68
J & (0 P .60 .65 .54 undet. |. undet.
PO 220 | .20 .15 undet. undet.
(6 X ¢ R PPN trace trace |.ooocaaooo].. S
MoO.oooeeoaa. ... .10 .19 .12 undet. none
5300 SO trace trace | trace? ) @
BaO. ..ol .03 .03 trace )] (?)
Li0 ceeiiiiiis none trace trace. ) ®
100.88 | 100.18 | 100.56 | 100.23 | 99.88

NN

o
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F. Quartz-basalt, one-half mile south of Cinder Cone, on border of
lava field. Analysis by Hillebrand, No. 666. '

G. Quartz-basalt, west end of Lake Bidwell, on border of Cinder
Cone lava field. Contains a few grains of quartz, much olivine and
plagioclase, less pyroxene, and a globulitic base. Analysis by Hille-
brand, No. 661. <

H. Qualtz basalt, Silver Lake, near Lassen Peak. Contains occa-
sional grains of quartz, much feldspar and olivine, less pyroxene, and
a brownish base. Analysis by Hillebrand, No. 662.

L. Quartz-basalt, resting on dacite, near west base of Lassen Peak.
Analvsis by Hillebrand, No. 677.

J. Quartz-basalt, 1sland of Mitylene, coast of Asia Minor. Analysis
for comparison with the Cinder Cone series, by T. M. Chatard, record
No. 845.

Rocks F to I dried at 100° to 110° before analysm.

F G H. I J
S10gccceccacaaaanes | 54.56 56.18 57.59 56.51 56. 58
ALOg coeeeeccaaaaes 16. 04 16. 59 16.49 18.10 14. 88
FeyOg ccveeanamnnnn .95 .51 | 1.22 4.26 2.31
FeO. voiiamaaaa. ©6.07 5.51 4.89 2.68 3.04
MgO ceeiiiaaans 8.71 7.26 7.72 4.52 3.76
CaO.....o.... PO 8.89 7.64 7.40 8.15 8.69 -
NagO oo '3.05 _ 3.58 3.62 3.23 3.36
KOuooeiaaaaannnns 1.18 1.47 .99 1.15 2.18
20at105%. Lo S R P 69
H,0 above 105° ..... .28 .42 .86 .69 1.438
TiOg ecvenecaacacann 53 undet. undet 48 77
1 N 18 | undet. | undet 14 15
(6 X 0 R 8CE |- enneeeas|eaaeeens trace | trace?
MnO..oennoaaaoo. 17 undet. undet 11 16
174 0 2N trace @ ®) (17 S
BaO.._...ooool.. 03 ® @ 04 07
LiyO coiciiiiiiaaos trace ® @ trace |o.o.eoo...
{60 N I PPN PO PO 2.32
100. 64 100. 16 100. 78 100. 10 100. 39
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K. Recent basalt, Pit River. Rich in feldspar and augite, poor in
olivine. Pattial analysis by F. W. Clarke, record No. 109. :

L. Basalt, 1 mile southeast of Paynes Creek, on the road from Red
Bluff to Lassen Peak. A normal basalt, rather llch in olivine. Analy-
sis by T. M. Chatard, record No. 405. ' ,

M. Bagalt, summlt of Inskip Crater, 25 miles east of Red Bluff.
Mainly feldspar and augite, with a few phenocrysts ot ohvme Analy-
-8is'by Hillebrand and Chatard, record No. 406. '

N. Basaltfromthe coneatsouth base of Burney Butte, Shasta County.
Composed of plagioclase and auglte, with: some olivine and a globuhtlc
base. Analysis by R. B. Riggs, record No. '685. '

O. Basalt, near eastern end of rim of Crater Peak, Shasta (Jounty _
Contains plagioclase and' pyroxene, some of the latter being hyper-
sthené with a trace of olivine. Analysis by R. B. Riggs, record No. 682.

P. Hornblende-basalt, Kosk Creek, near its mouth, by the great bend
of Pit River, Shasta County. Contains abundant phenocrysts of horn-
blende, with a few of plagioclase, pyroxene, and olivine, in a ground-
mass of plagioclase, augite, and magnetite. The hornblendes are
deeply corroded, and some have disappeared, leaving groups of magne-
tite grains to mark their former presence. Analysis by L. G. Eakins,
record No. 1022. Described by Diller in Amer. Geologlst vol 19, p.
253.

‘Rocks dried at 105° to 110C> before analysis, except i m the ca.se of the
rock marked L.

) K L M. N 0 '?.
8i0,....c.| -5L92 | 47.93 | 50.89 |- 52.63 | 52.95 '| 44.77
AL0,. ... 19.76 | 18.51 | -16.76 | 17.62- | 1825 | 17.82
Fe,0, } 1'1‘ 21 ‘2‘ 07 3.86 6.49- 4.86 - 5.05
“FeO..... . 7.25 469 | 310 | 419 6.95
MgO .....| 3.38 9.03 | - 8.49 5. 64 "4,93 8.22 .
Ca0...... 9.30 11.14 11.72 8.62 8.73 10. 36
Na0.r...| 2.16 2.28 2.61 3.88 3.57 2.i3
K0...... .60 .24 .82 | - 173 .77 " 92
H,O...... 1.54 76 .41, .79 1.47 2.64
(0 T 73 .79 07 66 53
PO; ol 11 09 .47 trace 72
MnO ... .|eceeaaaa.. 20 13 trace 12 trace
1314 0 I FPII PPN P trace trace |eeeccooo--.
| 27:10 SN R R trace .04 (1) S T,
1, PC LN PN MO P S trace @) feemeiaaaen
(0,0 7 O 170) s - PR PN (RIS IR
[0 PN PRI PRSI R trace trace |.o........

99.87 | 100.25 | 100.76 | 100.58 | 100.01 | 100.11
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3. PLUMAS COUNTY.

Other rocks from this county are described under the heading of the
Lassen Peak area. The following rocks, with two exceptions, were
collected by H. W. Turner, who supplies the descriptions:

A. Granite, dike in serpentine, south slope of Grizzly Hill. De-
scribed by Turner in Amer. Geologist, vol. 17, p. 8375. Contains
quartz, albite, and muscovite. Analysis by H. N. Stokes, record No.
1562. P.R. C. 757.

B. Meta-rhyolite, near Tower Rock, Grizzly Mountains. Described
by Turner in 14th Ann., p. 441. Contains porphyritic quartz, feld-
spar, and pyrite, in a fine groundmass. Analysis by W. F. Hille-
brand, record No. 1278. P. R. C. 741.

C. Meta-rhyolite, near Greenville. Collected by Diller, who finds
phenocrysts of quartz in a groundmass chiefly of quartz and feldspar.
Analysis by Hillebrand, record No. 1458.

D. Granodiorite, southwest base of Mount Ingalls. Description
supplied by Turner. Contains plagioclase, quartz, orthoclase, brown
mica, green hornblende, iron oxide, and a little apatite, sphene, and
epidote. Analysis by Hillebrand, record No. 1456. P, R. C. 721.

E. Granodiorite, Spanish Peak. Description supplied by Turner.
Contains plagioclase, quartz, orthoclase, biotite, hornblende, iron ore,
and apatite; also abundant secondary epidote and chlorite. Analysis
by Stokes, record No. 1562. P. R. C. 756. :

A B C. D E
(6 76. 00 73.25 72.77 67.33 59. 68
ALOge oo 14. 88 13.25 13.00 15.93 17.09
Fe,O4 oo, Y T PO 1.28 1.90 2.85
FeO .. oo ... .10 1.74 2.65 1.59 2.75
MgO oo .06 .28 .67 1.63 3.54
Ca0 e ieea .19 2.28 2. 47 4.09 6.62
NagOoooaeeecaene 3.52 2.69 4,95 3.76 3.87
K,O0...... eememmane 2.77 3.79 34 2.46 1.31
H,0at100° .__...... .20 07 | .07 .19 .15
H,0 above 100° ..... 1.42 1.08 1.16 .66 1.00
TiOg cecceaicaianaas .04 trace .22 .36 .65
POy ceoccacaaacan. 11 trace .04 .11 .25
MnO . .oeeeeeeena. trace trace .08 .09 trace
1374 O N PO, trace? trace trace trace
BaO. oo, trace trace trace .08 .04
)L 7X 0 N AN trace trace trace trace
[ 010 R F 1.05 AT el 20
|10 . trace Jeecacoiiiecmcicciafecocacanans trace
(6] U trace feeoooeooo oo, 03
o, trace {ooooocooioiofeeeaaioo. teeaanen
 XCN PR L33 T R P PN
99,94 99. 96 100.17 100. 18 100.03
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F. Rhyolite, 3% miles southwest of Grizzly Peak. Desecription fur-
nished by Turner. Contains sanidine, with less quartz and biotite,
in a glassy groundmass. Analysis by Hillebrand, record No. 1461.
P. R. C. 776.

G. Hornblende-andesite, 4 miles from Pllot Peak. Described hy
Turner in 14th Ann., p. 441. Contains plagioclase and hornblende in
a groundmass carrying grains of magnetite. Analysis by Hillebrand,
record No. 1432. P. R. C. 716.

H. Hornblende-pyroxene-andesite, southwest base of Mount Ingalls.
Description supplied by Turner. - Contains plagioclase, rhombic pyrox-
ene, augite, brown hornblende, and magnetite, with much glass in the
groundmass Analysis by Hillebrand, record No. 1456. P. R. C. 728.

1. Hypersthene-andesite, Franklin. Hlll Description supplied by

Turner. Contains plagioclase, rhombic pyroxene, augite, and magnet-
ite. Probably no glass Analysis' by Hillebrand, record No. 1548.
P. R. C. 754. '

B F. G. H I

Si0, - -.-.. . et 71.39 60. 20 58,47 56. 88
ALOg e e aanns 14,13 | 17.21 | 18.80 {- 18.25
|0 N . .63 3.12 3.34 2.35
FEO - o oo aaaas .87 2.69 2.84 4.45
MEO oo aans .08 3.18 2.69 4.07
(6770 SO eed| . LOL | 6.04. 6.60 7.53
U7X o 2.89 8.85 | 8.58 3.29
3.0 J U «..|  5.69 1.44 2,01 1.42
H,0at100%. . oooeeiaann. .42, 112 |- .14 - .24
" H;0 above 100° .. ... _..e..... 3.32 1.18 .92 .50
0 N A7 | BT .51 .45
PyOecemceeaaaccanann TR .03 A7 | .22 !
MDO .ol trace .12 .13 .18
I3 (O I e trace trace 05 |7 .04
BaO. oo - B B .09 11
| 5 2 O trace trace trace trace
) 100.22 | 100.50 | 100.19 | 100.06
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J. Dolerite, Mount Ingalls. Described by Turner in 14th Ann., p.
441. Contains plagioclase, augite, hypersthene, magnetite, and a few
olivines. Analysis by W.F. Hillebrand, record No.1273. P.R.C. 739.

K. Dolerite, Mount Ingalls. Also in 14th Ann., p. 441. Like J,
but with scarcely any olivine. Analysis by Hillebrand, record No.
1432. P. R. C. 740. ,

L. Basalt, 4 mlles southeast of Mount Ingalls. Also in 14th Ann., p.
441. Contains plagioclase, olivine, augite, and magnetite. .Analysis
by Hillebrand, record No. 1273.

M. Olivine-basalt, 1} miles from Franklin Hill. Contains plagio-
clase, augite, partly altered olivine, magnetite, and probably some |
glass. Description supplied by Turner. Analysis by George Steiger,
record No. 1596. P. R. C. 755. "

N. Serpentine, Greenville. Described by Diller in Bull. 150, p. 372.
Besides serpentine, the rock contains some magnetite and 1ess chro-
mite, with rempants of the pyroxene from which the serpentine was in
great part derived. Analys1s by W. H. Melville, record No. 1346.
P. R. C. 145. .

h A K. L. M. N.

15110 N 53.91 52.81 50. 56 51.21 39.14
ALOge e oo eeaeeaaen. 17.95 16.60 | 14.71 17.59 | 2.08
Fe,0p oo 2.21 2.66 | 3.54 4.71 4.27
FeO.aaearaanaannns 4,80 | 6.13 ©.8.90 4.42 2.04
MgO ceemei 5.62 6.12 4.07 7.12 39. 84
(67:7 0 S, 10.40 | 10.14 7.58 10.36 trace
JUF:X 0 < 2.90 2.79 2.94 249 |o.....
KO oooamaaaaaae. 1.34 1.05 2.10 K B O
H,0 at 100°. ... .20 .38 1.06 .58
H,0 above 100°.._.. .20 | .54 1.12 1.07 } 12.70
TiOgeceaceccaaanacn. .52 - .84 1.71 ;3 B PO
P05 cicceeaeas ' .21 .23 1.14 09 |eeeeea...
MnO ceceececaaaa. .10 undet. .13 trace [-.........
Sr0 ceceecneen e trace trace trace ? Joeoeciceifoeiaeaian
BaO.occeeicnane. ) .03 .25 none |..........
Li,0...... ee——a- trace trace trace ? biTe) V- T O
Chromite « cccemecccaecamencana|ocacaeace i a 11

100. 31 100. 32 99. 81 100. 86 100.18
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N 4, BUITE COUNTY.

Rocks from this eountv are also to be found under the heading of
the Lassen Peak region.” The following rocks were collected by H. W.
Turner, to whom the petrographle data are due. Analyses, with two
exceptions, by W. F. Hillebrand, record Nos. 1432, 1456, 1461, and
1548. Analysis G is by H. N. Stokes, record No. 1562.

A. Granodlorlte, north side of south fork of Feather River, oppo-
site Enterprise. Described in 14th Ann., p. 441. Contains plagio-
clase, potash feldspar, quartz, hornblende, brown mica, and accessory

- mmelals , The felromagnesmh minerals are largely altered to chlo-
11te P. R C. 720.

B. Granodiorite, 2 miles east of Ban0‘or Composition like A. The |
mica is largely a.ltered to chlorite. See 14th Ann., p.441. P.R.C.717.

C. Diorite, South Honcut Creek. " Description supplied by Turner.
Contains feldspar, probably all plagioclase, brown hornblende,*and a-
little chlorite. P. R. C. 775.

D. Quartz-diorite, 4. 6 miles south of Table Mountam, on ridge
between Butte and Plumas counties. Described in 17th Ann., Part I,
p- 521. Contains hornblende, feldspar, quartz, rutile, and a little
secondary chlorite and epldote P. R, C. 758.

E. Amphibole separated from E. Analy51s by William Valentine,
record No. 1723 CrZO determmatlon by Hlllebrand

T v . A. B. . C. .D. ‘E
8i0, ..... . 70. 36 63. 43 57.87 |. 5464 50. 08
ALOgooiiiio .. 15.47 14.20 | 16.30 | 12.06 7.97

FeyO5 clioioeall. .98 154 | 171 | 18t 2.69
FeO......il...... | oL17 | 458 | .8.8 | 503 |- 671
MgO ... s .87 | 2.3 | .5.50 11.86 | 16.81
020 . icee.iieo.| .88 | 551 | 553 | 774 1L21
NaO oo oeneenn. | 491 | .349 | .501 | 235 1.22
B o T L7 | o219 | . .75 L0l | . .46
H,0 at 100°. ___..... .06 15 26 12 |eeeeen....
H,0 above 100°..... 1.00 1.50 2.40 2.44 1.40
Ti0, «ceeeeeeenes .20 .73 .53 61 76
PoOg cooeameeanans 11 11 .27 08 trace
'/« NN IR I IO . 03, |eeeeneo:n.
L o ) R R s 16
0510 SN RN (PR IR 05 |eeeeene..
176200 R trace | 03 | .18 49
1S) £ O 2 trace trace trace trace |ecccceeoan.
Ba0....... eaaien .08 | .08 05 05 none
Lig0 erccvcacnnne.. trace none trace trace |...a.oo.-.

100.08 | 99.85 | 100.12 | 100.01 | 100.46
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F. Meta-andesite-tuff. Described in 14th Ann., p. 441. ~Contains
plagioclase, augite, epidote, chlorite, and secondary hornblende. P.
R. C. 719. .

G. Uralite-diorite, 1 mile southeast of Forbestown. Described in
17th Ann., Part I, p. 521. Contains plagioclase, hornblende, and
magnetite. P. R. C. 751, ' :

H. Basalt, Oroville, Table Mountain. Described in 14th Ann., p.
441. Contains plagioclase, olivine, augite, and magnetite. P. R. C.
718. ' .

1. Altered peridotite, 5 miles northeast of Strawberry Valley.
Largely serpentine, with olivine, hornblende, magnetite, and calcite or
dolomite. P. R. C. 742. ) B

F G. H 1

10 e e e 54. 66 51.07 50. 66 44.81
AlLOg. e 15. 85 14.93 13.97 al. 88
N R 1.82 | 6.44 2.55 1.98
FEOunmmreimananneeeeannnnnnns 5.12 5.98 10. 20 4.52
B £ 0 I 5.64 4.84 4.45 30.91
(01 8.75 7.89 8.08 6.58
JO o 3.46 | 5.04 3.82 .15
00 J .47 .16 1.95 }
H,0 a6 100%. oo oieeanneenn 25 2% 27 15
H,0 above 100° . ___...__._.._.. 2.48 1.73 .43 6. 88
TiOge - e e e eeeenen .67 1.65 289 |oeeeo...
L O 15 .19 1.01 02
(0] X 0 PRI RPN NP PO 29
MDNO . ceeee e .18 22 29 13
NiO e eee e “trace? fi.oeeao-.. trace 09
133 0 P trace |oooo.ca.o. trace none
BaO. oo 04 |, 22 none
Li0 el DONE [ceecennn. none |..ee......
(010 .1 T O IS 1.79
(6] PN PR trace 02 |..........
) RPN P trace .o .feceaail...
[0 PP IR R trace f.ooeeooilfeaiiill
FeSge e eaeeicaceaaaaas (1 RN PPN PP

100.02 | 100.38 | 99.81 | 100.18 -

aIncludes possible TiO,. -
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5. SIERRA COUNTY.

"Rocks collected and described by H. W. Turner. See paper in 17th
Ann., Part I, p. 521. 'Additional details, supplied by Turner, are given
here. Analyses A to H by W. F. Hillebrand, record Nos. 1456 and
1548. Analysis I by H. N. Stokes, record No. 1514.

A. Granulite (aplite), Yuba Gap, road east of Sierra Buttes. Con-
tains orthoclase, microcline, quartz, plagioclase, some shreds of green-
ish mica, and a little iron ore, chlorite, and apatite. P. R. C. 730.

B. Granulite (aplite), dike east of Milton. Contains orthoclase,
quartz, plagioclase, a little microcline, brown mica, and iron ore. P.
R. C. 734.

‘C. Biotite-quartz-monzonite, Indian Valley. Contains plagioclase,
orthoclase, quartz, brown mica, apatite, and iron ore. P. R. C. 737.

D. Quartz-diorite-porphyry, dike in Indian Valley granite. Con-
tains plagioclase, hornblende, biotite, and quartz. P. R. C. 738.

E. Quartz-mica-diorite, large area east of Milton. Contains plagio-
clase, a turbid feldspar which is apparently not orthoclase, quartz,
green hornblende, brown mica, iron ore, and apatite. P. R. C. 732.

A. B. C. D. E.

(3 (0 76.03 | 75.97 68. 65 ' 66.65 | 57.26
ALOge oo, 13.39 » 13.07 | 16.34 17.61 16.51
Fe,O coveeea...... ) .48 .61 .93 .93 3.27
FeO.ooovnnn.... - .31 .39 1.48 1.67 5.19
MgO ..._. e eetaaan .05 .14 1.29 1.26 3.41
(077 0 1.28 1.49 3.07 4.44 6.69
101 0 B 2.98 2.51 4.85 459 | 2.65
KO, 5.18 5.62 1.85 1.70 2.93
H,0at100°......... .15 .14 .24 .03 .20
H,0 ahove 110°..... .34 .24 | .62 41 .95
TiOg weceecccannnnn .07 .09 . 28 .33 .53
POg eceeaieaaa. .03 trace .15 .18 .30
MnO ...l trace | trace .08 07 | .18
1) 1 O S trace .03 07 e .06
BaO..oceeceann.... i .04 .14 .09 .12 .10
LiO ceeeaeaeeann none ° trace trace _ trace trace

100. 33 100. 44 99. 99 99.99 | 100.23 | .

>
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F. Diabase-porphyry, dike east of Milton. Contains labradorite
and other plagioclase, augite, and hornblende, the last mineral being
perhaps secondary. P. R. C. 733.

G. Hypersthene-andesite, point northeast of Goodyears Bar. Con-
tains plagioclase and rhombic pyroxene, a little augite, and scales
which seem to represent former biotite, now 1eplaced by magnetite.
P. R. C. 731. '

H. Hornblende-pyroxene- andesme dike southeast of Poker Flat.
Contains plagioclase, augite, homblende, magnetite, some glass, and
occasional quartz. P. R. C. 736.

L. Quartz-bearing andesite, northwest of Downieville. ~Contains
plagioclase, augite, enstatite, magnetite, occasional quartz, and plOb-

ably glass. P. R. C. 753

F G. H I

1310 S RN 51.27 66.94 | 50.34 60. 02
AlLOge oo 12.14 16.49 17.61 16. 07
Fey05m e e eeeeeeee e 2.51 1.41 3.63 2.17
FeO ool 6.71 1.87 2.28 3.46
MgO ol 10. 88 1.98 3.50 4,57
CaO ol 10. 32 4.77 6.45 7.01
Na,O .ol 2.00 3.88 3.40 3.55
X O 1.63 1.65 1.94 1.59
H,0at100°. .. .ooiill. 17 35 ‘ 64 24
H,0 above 100° . .............. 1.16 .22 .74 .45
Ti0ge et e e 60 .30 32 42
POy e .21 12 25 17
{0 2 R R trace
B (0 (07 S PO PR PO
MnO -ooioe i .21 .13 .12 .10
SrO...... e meeeaan --|  crace? .05 04 trace
BaO. ..l .07 .07 11 .08
557X 0 trace trace trace none
1310 RN EORP RPN PP 086

99. 92 100. 23 100. 37 99. 96

Bull. 168——13
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6. NEVADA CITY AND GRASS VALLEY.

Rocks of a mining district in Nevada County, described by Lind-
gren in 17th Ann., Part II, p. 1.

A. Granodlonte, 1 mile southeast of Nevada City. Contama horn-
blende, biotite, quartz, plagioclase, orthoclase, magnetite, apatite,
sphene, and pyrite. Analysis by W. F. Hillebrand, record No. 1478.

B. Granodiorite, Kate Hayes Hill, Grass Valley. Contains plagio-
clase, orthoclase, quartz, hornblende, pyrite, magnetite, apatite, sphene,
and zircon. Analysis by Hillebrand, No. 1478.

C. Hornblende-porphyrite, Nevada City. ‘Contains feldspar, horn-
blende, quartz, epidote, sericite, and biotite. Analysis by H. N.
Stokes, record No. 1531.

D. Quartz-porphyrite, New Ophir claim, Grass Valley. Contains
plagioclase, quartz, uralite, epidote, and augite, and hornblende altered
into chlorite. Analysm by Stokes, No. 1531.

E. Diabase, near Maryland mine, Grass Valley. Contalns feldspar,
augite, hornblende, ilmenite, pyrrhotite, pyrite, and some chlorite.
Analysis by Stokes, No. 1522.

F. Diabase, Grass Valley. Contains feldspar, pyroxene, hornblende,
ilmenite, pyrrhotite, pyrite, and chlorite, and probably a little quartz.
Analysis by Stokes, No. 1522.

A, " B. C. D. E. F.

810,..........| 66.65 | 63.85 | 62.09 | 63.39 | 5101 53.19
ALO;. ... 16.15 | 15.84 | 16.69 | 16.58 11.89 17.12
Fe,0p ----.... 1.52 1.91 1.45 1.41 1.57 4.35
FeO.......... 2.36 2.75 3.76 3.08 6.08 5.16
MgO ......... 1.74 2.07 1.93 2.15 8. 87 3.98
CaO.......... 4.53 4.76 6.08 4.76 10. 36 9.39
Na,0.oooono.. 3.40 | 3.29 | 3.3 | 3.47 4.17 2.79
K;O.ooooooo.. 2.65 3.08 1.84 2.79 .15, .28
H,0at110°..| .18 .28 .19 .22 .24 .17
H,0abovel10°f .72 1.65 1.47 1.87 2.09 1.21
TiOg «oemnnne. 38 58 .32 44 98 1.34
PO, ... 10 .13 .39 14 .17 13
10) X0 MU IO IS RSP RSP .04 none
MnO......... .10 07 trace | trace trace trace
SrO .......... trace 10 ¢ TS (RN PPN I
BaO.......... .07 06 .10 11 none trace
Li,0 ......... trace trace |oeeeooonfemmenomafociiinaitfoaaaaaaan
[0 M IO O ) U O FOU PO
FeS; o unnnnn. 02 Y1 S I 1.73 94
CuS (7) coceecfommmmma oo ieees trace |...o......

100.57 |100.36 | 99.77 | 100.41 99.35 | 100.05
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G. Wallrock, Federal Loan mine. A siliceous argillite, of sedimen-
tary origin. Contains quartz, feldspar, biotite, pyrrhotite, and a little
calcite. Analysis by Hillebrand, No. 1478.

H. Altered wall rock, Prowdence mine. Derived from granodio-
rite. Analysis by Hlllebrand, No. 1478. '

I. Altered wall rock, Providence mine, back vein. Derived from
granodiorite and schist. Analysis by Hillebrand, No. 1478.

J. Altered wall rock, North Star mine. Derived from uralite-dia-
base. Contains quartz, sericite, calcite, pyrite, and sphene Analysis
by Hillebrand, No. 1478.

K. Altered country rock, Idaho mine. Derived from serpentine.
Analysis by Hillebrand, No. 1478.

G. H. 1, J. K.
10 N ] 73.63 | 60.26 | 59.76 | 45.74 | 36.19
ALOg oo, 10.54 | 15.73 14. 45 5.29 4.93
Fe,Op -cceenn.-. '....} 1.87 1.25 1.04 .13 .21
FeO.oooeee oo 2.68 3.62 2.06 5.36
MgO _ceeeienn... 1.84 1.82 2.26 .94 22.94
(6710 S 2.47 5.44 6. 09 23. 85 4,60
N2y ooooooaannnns 1.81 1.92 1.12 1 .16
KOovmeaeaeeaeo 1.89 3.7 3.73 1.29 .06
H,0.at 110°.__...... L11 .33 .26 .22 .18
H,0 above 110° ... 1.07 2.54 2.58 1.07 2. 87
TiOg ccccecaaann. 52 .42 46 36 16
) X T 13 .12 16 07 05
MnO..cceencaoa.o.. trace? 04 09 26 12
50 2R (R PR PR AN 10
SrO ........ meeaenn trace trace trace? none trace
1770 SO 12 07 .05 trace trace
Li;O oo, trace trace trace trace trace
(0,0 62 3.99 4.47 18.91 21. 82
TS I 08 .24 49 22

FerSgecocaacannann. b 10 1 N DR PRI PO AP

Organic C .......... 51 T AN PR F P
100. 37 100. 40 100. 28 100. 79 99. 97
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L. Bleached country rock, next to vein, Osborne Hill mine. Derived
from sandstone. Analysis by George Steiger, record No. 1541.

M. Altered wall rock, Empire mine. Derived from granodiorite.
Analysis by Steiger, No. 1541. Sp. gr., 2.782, 20°. ‘

N. Altered wall rock, Ebaugh tunnel. Derived from granodiorite.
Mainly quartz and sericite, with pyrite, apatite, sphene, and carbonates.
Analysis by Steiger, No. 1541. Sp. gr., 2.747, 20°..

O. Altered wall rock, Federal Loan mine. Derived from siliceous
argillite. Analysis by Steiger, No. 1541.

L M. N 0

) (O 71.97 58.43 56. 25 34.91
AlOge o 15.75 17.40 17.65 15. 55
B N ¢ SN 77 77 .78 .17
FeO oo .45 2.19 2.64 4.96
MEO - eeaaas .80 1.50 1.69 4.58
Ca0...... . .80 5. 25 4.46 11.10
NagO ccec e cccccacceceas .33 1.76 .30 .19
oo T 4.88 4,03 6.01 4.28
H,0 at 100°. . omeeeiaaan . .30 .80 | - .30 | .30
H,0 above 100° ......_... S 2.16 2.61 2.36 1.86
Ti0; ceee e ccceceeeeaes .88 none .25 1.65
) O R .16 .13 .21 - .82
MnO .. iiiaiaiceaaaas none none none none
27T O R trace none .03 - none
SO0 - e iiaaaaeaa ~ trace none none none
COy i eeaaaea .38 4.04 4,82 15. 57
) P .56 1 59 2.87 4.20
' 100.18 | 100.00 100. 60 100. 14

4
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7. PLACER COUNTY.

First, a series of rocks from the Ophir mining district, described by
Lindgren in 14th Ann., p. 249. Analyses by W. F. Hillebrand, record
Nos. 1419, 1433, 1434.

A. Granodiorite, quarries at Lincoln, 8 miles west of Ophir. Con-
tains feldspars, quartz, biotite, and hornblende.

B. Pyritiferous amphibolite, Conrad tunnel. Partly altered. Con-
tains pyrite, hornblende, magnetite, feldspars, quartz, epidote, chlorite,
a few scales of mica, rutile, and carbonates. Sp. gr. 2.901, 23°.

C. Dike rock, near camptonite, Casey’s tunnel, Flat Ledge, Dun-
can Hill. Contains hornblende, feldspars, pyrite, and apatite, with
secondary epidote and quartz.

D. Altered wall rock, Mina Rica vein. Sp. gr. 2.979, 20°.

E. Altered wall rock, Plantz vein. These rocks, D and E, contain
quartz, muscovite, a little chlorite, pyrite, and sphene, with carbonates
of calcium, magnesium, and iron. :

A. B C. D. E.
80, - - e 65. 54 45.56 60. 09 37.01 46.13
ALOg e cieacaaannn 16. 52 14.15 16.43 12.99 15. 82
FepOg oooonannnnn '1.40 1.20 2.28 .43 .89
FeOuoerenaaanne. 2.49 9.83 3.01 3.57 2.927
MgO - 2.52 6.76 4.37 5.49 2.13
(0770 JU 4.88 2.30 |- 5.76 9.78 10. 68
NagO oo 4.09 1.57 4.52 .18 17,
o T 1.95 1.18 .70 4.02 5. 30
H,0 at 100° ........ 12 .23 .20 ] 12
H,0 above 100° ... 59 4.84 1.16 1.92 2.42
10 N .39 111 .63 .85 .67
PO0s e .18 .14 .12 .08 .10
MnO ... .08 .25 .12 ! .09
U/ i S I traces [..-.-..... traces traces
1370 2 trace trace trace trace trace
BaO........ PR trace | trace trace trace trace
| % 0 S, trace trace none trace trace
SOz cevnnn-. R IO .03 trace .04 .04
(070 M 3.04 .07 15. 04 11. 24
FeS; vueemeaaaaafunan e 7.86 .34 7.99 1.61
(0117 I (S EO B T4 T (R AR,
100.73.| 100.15 99. 80 99. 69 99. 68
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Second, rocks from other localities in Placer County. Studied also
by Lindgren, who furnishes the petrographic data. Analysis A by
W. H. Melville, record No. 1346; B, C, D, and E by W. F. Hillebrand,
. record No. 1419.

A. Granite, Rocklin. A normal granite, containing quartz, ortho-
clase, plagioclase, biotite, muscovite, magnetite, apatite, and zircon,
with some secondary chlorite and epidote derived from the biotite.
Described by Lindgren in Bull. 150, p. 170. P. R. C. 66.

B. Granodiorite, Donner Pass. Contains plagioclase, orthoclase,
quartz, hornblende, biotite, and sphene. '

C. Gabbro, 2 miles south of Emigrant Gap, on road to Onion Val-
ley. Contains biotite, hypersthene, diallage, plagioclase, and ortho-
clase.

D. Gabbro, same locality as C. Contains hype1sthene, diallage,
plagioclase, and orthoclase. :

E. Augite-granite, southeast spur of English Mountain. Contains
““basic” plagioclase, augite, and quartz.

ﬁ : . A B.’ c. D. . E.
Si0y. e iaaeeaan | 73.00 59. 48 55. 40 55. 87 64. 67
ALOy. o ceeaan. 16. 38 17.25 15. 32 13.52 | .16.62
Fe,05 ccceamaneen. none 2.15 2.70 2,70 .51
FeO. o, .99 4.06 5.49 5.89 .78
MgO e, .48 2.67 5.75 6.51 2.26
Ca0 oL 2.42- | 650 | 9.90° 8.87 9.50
NagO oo 4.53 3.53 2.89 2.42 4.10
Ky, 1.87 2.27 1.52 1.72 .34
H,0 at 100° ... .09 .03 .09 | . .08
H,0 above 100° . . .. } B2 n .38 1.56 .87
4 {0 T I .93 .60 .56 .51
)Xo SN IO .33 .22 .25 .12
MnO........... RN IS 1 1 .10 trace
153 {0 I U trace none none trace
BAO oo, . .09 .07 .02 .02
Lij0 e iceceecea]enaccaaaan trace | - trace’ trace trace

100.19 | 100.17 | 100.38 | 100.08 | 99.86

-~

N\
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8. ELDORADO COUNTY.

A. Granitite, Placerville canal, one-third mile north of Ditch Camp
No. 7. Collected by W. Lindgren, who reports it as containing biotite,
orthoclase, plagioclase, and quartz. Analysis by George Steiger,
record No. 1591. :

B. Granodiorite, 2 miles south of Silver Lake Hotel. Collected by
Lindgren, who reports it as containing hornblende, biotite, plagioclase,
and quartz. Analysis by Steiger, No. 1591. Anpalyses A and B are '
published by Lindgren in Amer. Journ. Sci., 4th ser., vol. 3, p. 306.

C. Porphyrite, 1 mile southwest of Latrobe. Published by Turner
in 17th Ann., Part I, p. 521. Contains abundant plagioclase, less
augite, calcite or dolomite, iron disulphide, a little chlorite, and sec-
ondary greenish mica. Analysis by W. F. Hillebrand, record No.
1432. P.R. C. 721.

A B. C

10, - e e I 77.68 | 67.45 | 68.58
AL Oge e e iaaaaan 11.81 15. 51 13.04
FeyOye e emmeeemee e e a2 | n7e |- .2
) =L I .51 2.21 3.40
MgO -eneennn... e .18 1.10 1.01
(6710 S et eeaeeeaataaaa———— .72 3.60 3.22
N0 - e e e e e 2.96 3.47 4.94
KO e 5.00 | 3.66 | 1.90
HyO 8t 100%- - e oo ool .04 14 .16
“H,0abovel00°. ... o iiiiiaiiiiaaaas .27 .63 1.00
TH03- e 14 .58 .57
X O PN .10 .12 .20
MnO .o trace |eeecoea-.. .15
3] L 0 SR I RO ‘trace
) 571 I DI AN .10
[0 P FSSIY RO, - 131
FeSy e R (RN N .15
100. 13 100. 23 . 99. 99
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9. AMADOR COUNTY.

Rocks collected by H. W. Turner, and analyses published in 14th
Ann,, p. 441, and 17th Ann.; Part I, p. 521. Additional data supplied
by Turner. Analyses by W. F. Hillebrand, record Nos. 1432, 1456,
and 1597.

A. Rhyolite, south point of Buena Vista Peak. Contains sanidine,
quartz, and biotite in a glassy groundmass. P. R. C. 729.

" B. Quartz-monzonite, north fork of Mokelumne River. Contains
plagioclase, microcline, quartz, abundant biotite, iron ore, sphene,
apatite, and perhaps rutile. P. R. C. 770. ,

C. Quartz-monzonite, north fork of the Mokelumne River. Like
B. P.R.C. 765. '

"D. Quartz-porphyrite-schist, 24 miles southeast of Buena Vista
Peak. Contains porphyritic quartz and hornblende, also calcite and
other carbonates. See 14th Ann. P. R. C. 728.

E. Quartz-diorite-gneiss, north fork of Mokelumne River. Con-
tains plagioclase, hornblende, quartz, brown mica, accessory biotite,
and iron oxide. P. R. C. 764.

F. Diorite-porphyry, north fork of Mokelumne River. Contains
plagioclase, brown hornblende, epidote, and a little sulphide of iron
- and chlorite. P. R. C. 769.

A B c D. E F
Si0gecceaaon. 73.23 70.75 70. 43 70. 29 57.41 55.18
ALOy... ... 12.73 | 15.13 | 15.51 | 11.83 17.71 17.35
Fe,Op «onnvnnn .99 .98 .96 1.30 2.16 2.77
FeO.......... 16 1 1.43 | 1.28 2.08 5.01 3.90
MgO ......... .22 .73 .37 1.24 3.38 4. 80
CaO.......... .61 3.09 2.76 2.30 6.73 7.98
NaOoeommnnn. 1.91 3.05 2.75 2.68 3.12 3.42
KOueeaoaot 5.17 3.62 5.14 3.05 1.82 1.42
H,0 at 100°... .53 .10 . .08 .10 .20 T .16
H,Oabovel00°| 4.51 .51 .40 1.3 | 114 1.52
TiO, .---;--_- .09 .42 .24 .29 1.04 .83
PO - teenn. .02 10 | .11 .07 .24 .20
L6 TN SO, none [0 I .02 .03
MnO...... .| trace trace trace .12 .15 .15

BrO ... none .04 .05 | trace? .04 - .06
BaO..........| .02 .12 .20 .07 09 | T .04
Li,0 ......... ' trace trace trace | none trace trace
COy e none none 3.25 none none

TFeS, e .06 trace {o........ * none .28°
100.19 | 100.13 | 100.28 lOQ. 02 100. 26 100. 09
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G. Diorite, north fork of Mokelumne River. Contains quartz, feld-

“spar, biotite, sphene, epidote, and secondary chlorite. P. R. C. 771.

H. Diorite, north fork of Mokelumne River. Contains plagioclase.
quartz, hornblende, biotite, apatite, iron ore, epidote,-and chlorite,
P. R. C. 172.

I. Plagioclase-gneiss, north fork of Mokelumne River. Contains
plagioclase, hornblende, biotite, and apatite. P. R. C. 768.

J. Plagioclase-gneiss, north fork of Mokelumne River. Contains
plagioclase, hornblende, brown mica, apatite, epidote, and grains of
iron ore. P. R. C. 767.

[ H. J J
S0 ©om e 60.66 | 55.86 | 52.21 | 46.63
ALOg. oo 17.57 19.30 18.79 19.47
12 o N .21 .91 2.71 3:26
FeO .. 1.04 4.78 5.30 6.63
MEO ool .58 2.94 5.11 5.37
Cal . 4.54 7.31 8.01 9.15
NagO oo 4.91 3.52 3.31 3.19 v
KO o .71 1.52 - 1.60 1.65
H,0at110°. ... .. .......... .05 .19 .12 .10
H,0 above 110° ............... .80 . 1.23 1.35 1.61
4 5 [ .21 1.20 1.16 1.82
PaOy weemee el .03 .38 .36 .66
T /X O I RIS I S 02

NiO o none trace trace .02
MnO ...l trace .16 .06 .21
SrO ... .05 04 foololll. .06
BaO. .. eaa.. .03 .13 .08 .14
Li0 ... ...... . none trace trace trace
[0 none none none none
FeSy oo trace? .39 .06 .19

100. 09 99. 86 100. 23 100. 08
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K. Wollastonite-gneiss, north fork of Mokelumne River. Mainly
wollastonite, but garnet, quartz, and sphene are also present. P. R.
C. 766.

L. Melaphyr-tuff, altered basalt, west of Jackson. Contains augite
and plagioclase, with secondary quartz, chlorite, and chrysotile.
“Originally glassy in part, but devitrified. See 14th Ann. P.R.C. 722.

M. Reddish-brown mica separated from pyroxenic-gneiss, north fork
of Mokelumne River, about 1 kilometer above mouth of Bear River.
Described by Turner in Amer. Journ. Sci., 4th series, vol. T, P 294,
Analysis by William Valentine, record No. 17 36.

] K. L M.
Si0, ool e mmeeenaans 50. 67 49.24 36. 62
Al Oy oo eeeciaaea. 6.37 14.79 14. 37
D N I .31 1. 36 4. 04
FeO . .o iceaaas .50 8.00 17.09
MgO e .58 | 6.89 9.68
Ca0 o ieeiieeeieaceaaa 40. 34 10. 74 1.48
NayO o eanaaaas .14 2.76 |- .45

Do SO e eeneneas .22 .88 8.20
H,0 at 110°. . _...._.......... s .08 20 | .90
H,0 above 110°. ... . c..iioi.oao-- .31 2.97 - 3.26
TiO, -ooeeae .. e meaeemeeeaaan .20 .96 3.03
B N none 17 none
NiO - none |o.........fe.....o..
MNO .o e trace .18 .40

T Sr0 L _none trace trace
BaO. i none .04 .33
LiO oo e none trace trace
F oo, s U RO U .10
COy come e e .52 90 fooeao-...

100. 24 100. 08 99. 95
Less O i iciecceereeeea e 04
99.91

L
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10. CALAVERAS COUNTY.

Rocks collected by H. W. Turner, and described in 14th Ann., p. 441.
Additional data supplied by Turner relative to analysis B. Analyses
by W. F. Hillebrand, record No. 1432. ,

A. Meta-dacite, 14 miles southeast of Milton. Contains quartz,
feldspar, and hornblende. P. R. C. 777.

B. Meta-dacite, 14 miles northeast of Milton. Contains feldspar,
quartz, epidote, chlorite, and iron ore, in a groundmass made up prob-
ably of feldspar and quartz. P. R. C. 752.

C. Meta-andesite, 14 miles northward from Jenny Lind. Contains
quartz, plagioclase, epidote, and chlorite derived from augite.

—
A. B. C.

S (6 72.24 71.19 61.37
N X N 13.84 13. 81 15. 41
b O 1.45 1.45 3.15
120 J e 1.86 1.68 3.89
MO - 1.10 .74 3.48
[0 T 3.40 ©2.87 4.42
B L X e 4,43 4,24 3.76
)X O N .39 1.82 .34
H,0 8t 100% 1.« e e oo e .17 .15 .29
H,0 above 100° . . .o .69 |. .92 2.70
B 4 0 R .41 .35 .60
10 N .10 .08 .08
MNO e .. .12 .07 .47
SrO L iiiiiaaaan trace trace trace
BaO. . .l ORI .08 .16 .08

(00 T PO .82 |......
100.28 | 100.85 | 100.04

11. TUOLUMNE COUNTY.
Rocks collected by H. W. Turner, and partly described in his papers
in the 14th and 17th Annuals. The latites were named and described

by Ransome in Bull. 89. Some additional data have been furnished

by Turner.
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A. Soda-syenite-porphyry, dike east of Moceasin Creek. Consists

mainly of albite, with a greenish mineral which is probably sgirite.
Analysis by H. N. Stokes, record No. 1563. P. R. C. 773.

B. Augite-syenite, dike on Turnback Creek, about' 1 mile north of
Carter post-office. Hitherto unpublished. Contains orthoclase and
augite, with less plagioclase and quartz. Analysis by Stokes, No.
1642.

C. Diorite, dike 14 miles southeasterly from Sonora. Contains
feldspar largely altered to hornblende. A few black grains are prob-
ably iron ore. Analysis by W. ¥. Hillebrand, record No. 1548.
P. R. C. 759.

D. Quartz-pyroxene-diorite, large area east of Sonora. Contains
plagioclase, quartz, biotite, augite, rhombic pyroxene, and a trace of
iron ore. Analysis by Hillebrand, No. 1548. P. R. C. 760.

E. Diorite, dike about 14 miles southeasterly from Sonora. Con-
tains altered plagioclase and hornblende, with epidote, chlorite, and
iron disulphide as secondary products. Analysis by Hillebrand, No.

1548. P. R. C. 761. R
A B. C. D. . E
Si0y e 67.53 61.28 58.05 57. 80 53. 46
AlOge oL 18. 57 14.71 15. 46 16. 43 14. 81
FeOg cveoeenannn... 1.13 1.21 1. 69 1.62 2. 60
FeO ..o ... .... .08 2.85 5.09 6.51 5.15
MgO ... .24 1.69 4,84 4,14 7.27
CaO._ ... . ... .55 5.61 6.94 |- 7.21. 8.44
Na,O.oooeeao. .. 11.50 2.99 | -2. 86 2.35 2.64
L .10 7.70 2.14 2.29 1.30
H,0at110°....._... .15 28 | .10 1 .12
H,0 above 110° ... .31 .43 2,02 .38 2.13
TiOp «eveeeeecean. .07 .41 .72 .70 .70
POy 11 .16 16 19 16
MnO.._ . ........... trace trace .14 18 18
B\ (0 N N PO, none 03 05
) (O trace 04 trace trace? trace
BaO.. o 72 .07 .09 05
05 11 N PN PN trace trace trace
SO e trace (17 T PR PN
(60 XN I PO none. none 44
F o 17 c: 17T RN RN IR PR,
FeS, e none none 26
100. 34 100. 16 100. 28 100. 03 99. 76
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F. Biotite-augite-latite, 4 miles southwest of Clover Meadow.
Called ‘‘trachyte-andesite-tuff” in former edition of this bulletin.
Contains plagioclase, biotite, augite, magnetite, apatite, and glass.
Analysis by W. F. Hillebrand, record No. 1597. P. R. C. 762.

G. Augite-latite, Dardanelle flow, near Clover Meadow. Called ¢ tra-
chyte-andesite” in former edition. Contains plagioclase, in part labra-
dorite, augite, iron ore, some olivine, apatite, and brown glass. The
potassium is probably in the glass, as no potash mineral was observed.
Analysis by H. N. Stokes, record No. 1645. P. R. C. 785.

H. Augite-latite, Table Mountain. Called ‘‘ basalt” in former edi-
tion. Contains labradorite, olivine, augite, and magnetite. Analysis
by Hillebrand, record No. 1273. P. R. C. 724. )

I. Augite-latite, Table Mountain, near Clover Meadow. Contains
labradorite, augite, olivine, magnetite, apatite, and glass. Analysis
by George Steiger, record No. 1697.

F G. H 1
Si0y - il 62. 33 59.43 56. 19 56.78
ALOge e e 17.30 16.68 16.76 16.86
FegOg coceom i 3.00 2.54 ' 3.05 3.56
FeO. . oL 1.63 -3.48 4.18 2.93
MgO oo eiaaans 1.05 1.84 3.79 3.41
Ca0. e 3.23 4.09 6.53 6.57
N8GO - - eeeeeeee el 4.21 3.72 2.53 3.19
O 4.46 5.04 4.46 3.48
H,0at110° ... . ... ...... 44 27 34 15
H,0 above 110° ... ... 75 72 66 1.21
Ti0p «eccee e 1.05 1.38 .69 1.15
PyOg oo .29 .58 55 42
ZrOy - aiaan. .04 08 |ooioicfeiiao
2 O (1) S O PR PR
MnO ..ol 08 trace 10 none
1S) ¢ O 2 SR 05 trace trace |..........
BaO. oo 24 .14 19 trace
L0 o trace none trace |..........
[ RN SpRRON (R RR IR (RRRRRRRIN PPN 18
6] PP PPN 15 P
SRR PSR trace |- |iaaa.....
C o e cceeeeanna- S N DRI PR PR
FeSy ot (1[C 0 S P N
100. 33 100. 04 100. 02 99. 89
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J. Amphibole-gabbro, Beavel Creek Big Trees quadrangle. Con-
tains labradorite and amphibole, with a little pyrlt& and pyrrhotite.
Analysis by H. N. Stokes, record No. 1752.

K. Amphibole separated from J. Analysis by Wllham Valentlne,
record No. 1733.

L. Olivine-gabbro, just east of south end of Pheenix reservoir.

Contains plagioclase, a few grains of alkali feldspar, augite, rhombic

pyroxene, amphibole, olivine, magnetite, and iron sulphide, with a
little secondary - chlorite and epidote. Analysis by H. N». Stokes,
record No. 1750.

For description of J and K see Turner, Amer. Jour. Sci., 4th series,
vol. 7. p. 294. The description of L is hlt_herto unpubhshed

J K. L
10, - e et 47.27 46.08 43.41
ALOg - oo 20. 82 10. 52 23.15
B N o O . 1.85 . 2.81 3.72
FeO oo 4.26 8.30 4.39
MO oo 6. 44 14. 40 7.65
(07 O s 13.02 | 12.64 | 14.27
NGO eneeemee el . S 2.75 1.62 .82
b o J, e emeeeeaoaas .22 .34 .22
H,0ab 110°. - oo 08 |, .17 .18
H,0 above 110° .. ... ... . ... 127 1.97 1.53
O e e e e e e e e eaaen .92 7T .39
) O .74 .18 .02
V04 unnne. e eemeeeeeeteceseeneeeann .02 04 ...
L) X T trace |......c... none
MnO .. it iaaaas trace .15 .08
1371 O P trace |.ceveccecofoveeceacas
7 X R Pt none none trace
GO,y ot e 2 PN N 10
FeS, oo 20 Jeeeeeo-. .14
Cl......... et ana trace [.......... trace
99.86 | -~ 99.99 100. 07
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12. MARIPOSA COUNTY.

Rocks collected by H. W. Turner, and partly described in his papers
in the 14th and 17th Annuals. Additional data supplied by Turner.

A. Soda-granulite or aplite, about 4 miles west of Mariposa. Sce
17th Ann., Part I, p. 721. Contains plagioclase (albite?) and micro-
pegmatite, with less epidote, quartz, sphene, and apatite. Analyses
by W. F. Hillebrand, record No. 1461. P. R. C. 748.

B. Micropegmatite, Agua Fria Creek. See 17th Ann., Part I, p.
691. Contains quartz, plagioclase, brown mica, epidote, and a little
iron ore. Analysis by Hillebrand, No. 1461. P. R. C. 746.

C. Soda-granite-porphyry, Merced River, below the mouth of the
north fork. Published in 17th Ann. Contains feldspar, largely albite,
hornblende, muscovite, abundant epidote, apatite, and a little iron ore.
Analysis by George Steiger, record No. 1573. P. R. C. 774.

D. Granite-porphyry, about one-fourth of a mile north of Lake
Tenaya, Yosemite National Park. See 14th and 17th Annuals. Con-
tains orthoclase, quartz, plagioclase, and biotite, with a little iron ore
and sphene. Analysis by Hillebrand, record No. 1432. P. R. C. 726.

E. Granite, west of Lake Tenaya, Yosemite National Park. See
14th and 17th Annuals. Contains quartz, orthoclase, plagioclase, and
biotite, with some hornblende, iron ore, sphene, and apatite. Analysis
by Hillebrand, No. 1432. P. R. C. 725.

A B c. D E

Si0y e e eccaaaaanns 74. 21 73.18 71.88 72.48 66. 28
ALy ieeeameanenn 14,47 13.66 15.57 14. 06 16.03
Te,04 cocmmennanans .35 .21 1.07 .89 1.80
FeOureeaammannnnaans .50 2.24 .30 . 1.05 1.88
MEO meeeneccennes .28 .93 .68 62 | - 1.12
(077 0 S 1L.71 2.10 2.03 2.17 3.75
NaO oo 7.62 3.70 5.81 3.30 4.10
) (e T .10 2.72 1.80 4.75 3.49
H,0at110°......... .15 .10 11 . .16 .10
H,0 above 110°..... .23 .57 .68 .35 .39
TiOy ceeeenecncunnn- .30 .25 .17 .28 .54
P04 cemeannnne- 07 .09 .08 .09 .80
MnO..oceavnannn.. none .07 none ' trace .05
SrO ..., e trace trace .08 trace trace
BaO. oL, none .10 .02 .08 .08
Li,O oo ‘trace trace none | trace trace
(6,0 N S, V17 NONE fuuvocveonn]ommaannnnn

99. 99 100. 69 100. 28 100. 28 99.91
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F. Amphibole-biotite granite, Nevada Falls trail, Yosemite Valley.
Contains alkali feldspar, plagioclase, quartz, amphibole, biotite, mag-
netite, and apatite.

G. Biotite-granite, base of El Capitan, Yosemite Valley. Contains
alkali feldspar, plagioclase, quartz, blotlte, tltamte apatite, and iron
oxides.

H. Brown mica separated from G.

Analyses F, G, and H by William Valentine, record Nos. 1732, 1733.

I. Amphibole separated from quartz-monzonite, Tioga road, south-
east of Mount Hoffman. Sp. gr. 8.203, 2.15°.

J. Mica separated from the same 1ock as'I. Sp. gr. 3. 05, 21°.

Analyses I and J by W. F. Hillebrand, record No. 1774.

Samples G to J are described by Turne1 in Amer. Journ. Sci., 4th
‘'series, vol. 7, p. 294.

F G ! H. I J
1) [0 A, 66. 83 71.08 35. 64 47. 49 35.75
ALOge oo, 15. 24 15.90 18.62 7.07 14.70
Fe,05 cveoaanen 2.73 ) 5.54 4.88 4.65
20 J 1.66 1.31 14.60 | 10.69 14.08
MgO .o 1.63 .54 9.72 13.06 12.37
Ca0 . oeennne. .| 859 2.60 90 | 11.92 17
Na,O . .oooaiooaans 3.10 - 3.54 .38 .75 .32
KO 4.46 4.08 9.22 .49 9.19
H,0at 110°.____.__. none | none 48 | 1.03
H,0O above 110° ..... .56 .30 2.54 1.86 3. 64
510 N .54 .22 112 | L2 3.16
P05 oo .18 10 .20 none 03
/< N .04 08 ool
/(¢ I RSN RPN AP 04 05
(0; X0 PRI FOUUURIPRIE RPN S, none trace
MnO..ooeooaoo .. \ 10 .15 79 51 45
NiO, CoO. e e eeeas .- 02 02
SrO .. 03 02 Lol none )
BaO.. ..o 11 .04 trace none 12
Li,0 cooeeeiaoat trace trace trace trace |..oocooo..
(6,0 MR trace trace |oceeeenooloemmio i
(6] T, .02 b (1 P U PO
) PP N PO 26 .06 17
100. 82 100. 60 100.01 100. 05 99.90
Less Ouoeennca s fenaccacaae]oaaannn, .11 02 07
o 99. 90 100. 03 99. 83

e

'l
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K. Quartz-mica-diorite, Chowchilla River. See17th Ann.,Part1, p.
691. Contains plagioclase, quartz, a little orthoclase (%), brown mica,
hornblende, rather abundant apatite, a little iron ore; one zircon-like
crystal was noted. Analysis by W. F. Hillebrand, record No. 1461.
P.R.C.745. = ' ' :

L. Quartz-mica-diorite, Yaqui Creek. For the Educational Series
of Rocks. Contains plagioclase, quartz, biotite, hornblende, a little
pyroxene, iron ore, and apatite. Analysis by George Steiger, record

"No.1643. P.R.C.1385. Described by Turner in Bull. 150, p. 339.

M. Diabase, dike 14 miles northeast of Hornitos. See 17th Ann.,
Part I, p. 694. Contains plagioclase, partly labradorite, augite, brown

‘hornblende, and iron ore. Analysis by Hillebrand, No. 1461. P.R.C.

750. .
N. Igneous rock, near Cathay Hill. See 17th Ann., Part I, p. 694.

Contains two minerals unidentified; neither is olivine. Analysis by
Hillebrand, No. 1461. P.R. C. 749.

K. L. M. N.

30 Y SRR 62. 62 58.09 51.32 | 47.75
T ALy el 1751 | 17.46 | 15.28 | 10.56
Fe;0p -t .49 1.12 47 T4
FeO..omommi e 406 5.08 8.59 8.34
MEO < oo 2.84 4.06 7.95 19. 09
(6710 JOS U 5.49 6.24 | 11.58 9.62
NAZO - et . 3.49 2.94 2.92 1.82
oo TR 1.76 2.02 .22 12
H,0 at 110°. .._...... s .22 29, .06 | .05
H,0 above 110° ... ............ .92 1.45 .95 2.06
4 10 TR .55 .95 1.23 .37
)X 0 M 12 17 25 03
(07 U U S R 24
110 SR SRR RS SR 07
MnO. e 05 none 16 10
SrO o aaa trace .04 trace trace
BaO.. oo trace .07 none none
5 1 O trace none trace trace
(67 N o) s N O IO
o U A 05 oo
P - DS F. 02 | ..
Fo........ U R trace |..ceeececidiecaeaaaan
Lo SRR 1S S IO ISR

100.12 | 100.87 | 100.28 | 100.46

Bull. 168——14
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O. Feldspathic mica-schist, Chowchilla River. See 17th Ann., Part
I, p. 691. Contains quartz, feldspar, biotite, muscovite, apatite, and
specular iron. Analysis by W. F. Hillebrand, record No. 1461. P.
R. C. T44. '

P. Andalusite-hornfels, Yaqui Gulch. Principally quartz, andalu-
site, brown and white mica, black graphite-like grains, a little iron
ore, and probably feldspar. Analysis by George Steiger, record No.
1643. Described by Turner in Bull. 150, p. 342. P. R. C. 135.

Q. Andalusite-schist, Chowchilla River. See 17th Ann., Part I, p.
691. Contains quartz, biotite, andalusite, sericite, a little muscovite,
probably graphite, iron ore, a- few garnets, and apparently chlorite.
Analysis by Hillebrand, No. 1461. P. R. C. 743. ‘

R. Chiastolite-schist, Yaqui Gulch. Contains chiastolite, sillima-
nite, brown mica, sericite (%), probably graphite, and clear grains which
appear to be quartz and feldspar. Analysis by Steiger, No. 1643.
Described by Turner in Bull. 150, p. 342. P. R. C. 135.

S. Hornfels, Agua Fria Creek. See17th Ann., PartI, p. 691. Con-
tains quartz, brown mica, iron ore, and plagioclase. =~ Analysis by

Hillebrand, No. 1461. P. R. C. 747.

0. P. ooQ R. S.
8i0, .- ceeeeeeeeaes 70. 40 65.10 64. 28 62.15 68. 27
ALOgeweeeeaanns 14.70 | 17.77 | 17.28 | 19.3¢ | 14.03
Fe,05 « oo .65 1.95 1.10 4.28 .46
FeO_ . .. ......... 2.57 3.29 5. 34 2.25 4.68
MgO . il 1 1.47 1.43 2.57° 1.88 2.23
(010 B 1.63 - 1.38 1.19 1. 50 3.89
NagO.oooeeiiaaas e 3.17 2.25 .91 1.60 2.29
KyOoooioiiiaa 3.46 2.45 2.93 3.07 3.35
H,0at110° ........ .19 .47 C.20 .19 .08
H,0 above 110° ... .. © .91 2.49 2.72 - 1.79 .98
TiOp ceceeiemanaannn .51 .72 |- .65 .80 .57
) X0 .05 .14 .27 .15 .21
MnO....ooooioaaaao. .08 none .09 trace .04
5) { @ 2 trace none trace none trace
* BaO..... e eeeee .09 . none .10 .04 .08
Li0 ooeaeiaalt. trace none trace none trace
o S (U . 03 |l A3 |l
(6] U P trace |o..oo..... none f..........
) | PO g2 L& 22
Lo N .15 1.21 .43 112 ...
100. 03 100. 80 100. 06 100. 55 100.16
B O 06 |.ai.... RS ) R PO
300. (C T P 100. 45

i

]

g
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13. THE QUICKSILVER REGION.

Rocks described by Becker in Mon. XIII. Analyses made by
W. H. Melville in the San Francisco laboratory. With one exception
(the serpentine from New.Idria) all the rocks are from the districts
north of San Francisco.

A. Pseudo-diabase, near Mount St. Helena. Contains augite, horn-
blende, oligoclase, albite, zoisite, ilmenite, leucoxene, and a little
chlorite. ' :

B. Pseudo-diabase, Sulphur Bank. Contains oligoclase, a little
quartz, pyroxene, hornblende, ilmenite, sphene, serpentine, and
chlorite.

C. Pseudo-diorite, Knoxville. Mainly actinolite, with a little white
mica, chlorite, serpentine, sphene, rutile, and zircon.

D. Glaucophane-schist, Sulphur Bank. Mainly glaucophane and
zoigite. Quart;, albite, muscovite, and sphene are also present.

A B. c. D.

S0 - e e '49.08 | 5L28 | 50.44 | 49.68
ALOg oo -14.68 15.05 8.18 | 13.60
b o N 1.95 2.42 1.06 1.86
0 J 9.63 8.01 6.29 | 8.61
MEO - 6.69 6.07 17.63 6.26
(6770 JUU s 10.09 7.08 11.55 10.97
NagO - 4.60 4.43 2.98 3.09
e T .20 12 | .80 .12
H,0at100° __.......__....... .27 .39 W07 .
H,0 above 100°. .. .. ... ..... 1.18 2.96 .92 3.84
1 T 1.72 133 |oeeeenn.. 1.31
)X .23 18 (e, 21
167 oo NSRS R AR 48 |,
MO .. .15 25 21 04
10510 DTS IR 10 |eeeoaeaa .

100. 47 99.62 | 100.31 99.59
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E. Andesitic obsidian, Clear Lake. Shows grains of plagioclase,

augite, and hypersthene. Sp. gr. 2.391. . :
F. Andesite (asperite), Clear Lake. Contains pyroxene, plagioclase,

magnetite, and sometimes biotite. Pyroxene mostly rhombic. Sp. gr.

2.664.
G. Obsidian, south of Borax Lake. Sp. gr. 2.390.

H. Basalt, south of Burns Valley. Rich in olivine, with a microlitic
groundmass of plagioclase and augite. Sp. gr. 2.380.
I. Ordinary basalt, Knoxville. :

E. F. G. H. I l
10 YR 74.01 65. 43 75. 40 57.37 51. 66
ALO;. ... eeenns 12.95 17.10 .72 15. 66 11.22
2o N PO 2.39 1.41 2.06 } 7 62
| Y0 JON 1.42 119 |oooooo... 4.46
MO .. - .48 1.48 1.26 8.84 13.61
(0710 JNR .99 3.88- 1.55 4.94 7.72
N2yOoooeeeceaannn " 5.3¢ | 3.68 8.09 | . 3.05 5.98
(oo TR 4.65 2.83 452 | 151 .89
H,0at100°. . . oo |eemaaaio.. .20 } 43 .61 } 1.06
H,0 above 100° .___. 29 36 .12
TiOg ceceice el .24 83 feeieieaa.. .60 trace
PyOgeeieeaaanann 0L | trace |......... 02 |eeeeeoe..
(67 o M MU A U R 25
MnO..oeeeemannn.. trace .70 12 27 12
B0 SN A 20 [oo.o... 41 ..
e, N1 7 12 e
‘ 100.45 | 100.25 | 100.62 99.92 | 100.13
| | | |

J. Light-green, marmolitic serpentine, New Idria.
K. Black serpentine, Sulphur Bank.
L. Light-green serpentine, Sulphur Bank.

J K. L
o 41.54 39. 64 41,86
N K S 2.48 1.30 . .69
FeO. . coooeennnn heeeeeeecmeceeeeeanas 1.87 7.76 4.15
MEO - eeeeeeeeeceieecceetacemeaea—aan 40.42 37.13 38.63

[ ; X0 R B U5 F: I B € 3 B R U35
L83 X 6 SRR S PRI .29 .24
MnO . ceeeieieeeeccecencaccaceanmeafocnaanann .12 .20
NiO o eciceceacccecaeccencmcacccancennnnn .04 .33 trace

100. 03 100. 38 99.93

- —1‘ . —— T

.<‘

ey
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14. MOUNT DIABLO.

Described by Turner and Melville in Bull. Geol. Soc. Amer., vol. 2,
pp- 383—414. Analyses by W. H. Melville, Those with record num-
bers were made in the Washington laboratory; the others were made
in the laboratory at San Francisco.

A. Diabase, Mitchell Canyon. Composed of augite, plagioclase, and
ilmenite, with uralite and chlorite secondary. ,

B. The same rock, partly alter ed and partly umhtlc Called ““dia-
base-diorite” by Tu1 ner.

C. Pyroxenite, near Bagley Creek. (_,omposed of bronzite and
diallage. -Equivalent to the websterite of North Carolina. P. R.
C., 735. ‘

D Glaucophane- schlst Pine Canyon. Contains numerouis cinna-
mon garnets. ‘

A, B, and C have the record No. 1247.

A B. C. D

ST N eeeens 52.06 | 51.58 | 53.25 | 47.84
ALOg. ee it 14.3¢ | 14.99 2.80 | 16.88
1 o | 21 2.04 .69 4.99
FeO .. ou e eaeaaaaans 7.74 | 8.36 5.98 5.56
MEO - eoeeieeee et 9.26 | 651 | 19.91 | 7.89
0a0 . ieieimiiimiiineeaaa.| 8,05 8.59 | 16.22 | 11.15
IOEN SRR S L74 | 3.08 .19 3.20
) O 73 .31 trace 46
H;0at105°. ..ot 59 34 05 17
H,0 above 105°. . i ceceeuon-. 2.90 2.67 24 1.81
Ti05 - ecceeeceameeatanaas AT L1 2 O RN
) X0 PSRRI .13 7 I 14
10; X0 WU SRR RS 54 ...
L0 RPN NP HR I [0 PO
MnO .o trace trace 09 56

100.12 | 99.76 | 99.98 | 100.65
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E. Crystalline gabbro, Bagley Creek. Contains plagioclase and
diallage. Record No. 1166.

F. Shaly gabbro. Friable, containing carbonates and sulphates.
Somewhat resembles serpentine. .

G. Shaly gabbro, like F, much resembling a true serpentine.

According to Turner, F and G are merely weathered layers of the
gabbro. '

E. F. G.
5310 SO 47.49 45.43 45.69 |
L AL g oo e 15.81 12.55 13.30
20 NSRS LO7 feeemannns 1.85
FEO el 480 8.50 4.72
MEO - e e 10.39 | 13.41.| 13.06
a0 . . 15.53 12.39 13.50
NagO oooennn .. e et 1.16 .70 | 1.36
KO e trace 1 trace
H,0at105°. . ... 20 2.41 2.29
H,0above 105° . ... ..oooiii . 1.83 2.74 2.47
S trace .04 .06
1510 1 T F,
MnO ... i 41 21 24
O, el 2285 1.89
805 - memeeeeeeeeaaes U N .24 .43
Organic matter............ ... e trace |-ceccea.o-.
99.45 100. 09 100. 86
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The following analyses are of serpentines derived from a peridotite-
pyroxenite dike: ‘

H. Almost black. Possibly derived from adjacent shale.

I. Almost black. Derived from pyroxenite.

J. Bastite. Derived from pyroxenite. Record No. 1166.

K. Triable serpentine. ' 4

H I J. K
S10g e e aeaaaiaa.] 3853 40.50 36.57 | 36.96
ALOge e cee e 14.55 .78 .95 .39
] Fe,04 e 2.65 4.01 7.29 5.00
FeO. oo, 4,01 2.04 .87 2.34
MO eoieieeieieee L 2LT9 37.43 40.27 33.84
Ca0. - e . 318 .89 4 | 881
NoyO oo e, .07 .28 31 | .s4
K0 e .88 .16 | trace .14
H,0 at 100°. ... el " 451 2.81 A7 2.16
H,0 above 100° . .............. 9.56 10. 94 12.43 14.02
)X trace " trace |.o-oo.o..-o. .02
(0 X 0 trace .41 .33 .78
NiO ¢ e trace 11 .31 trace
MDO .ot .82 .13 .10 .09
100.00 | 99.99 | 100.0L | 99.89

. Accidental organic matter was deducted from analyses H and I, with subsequent
recalculation of the data to 100 per cent.
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L. Serpentme

M. Talc-like, yellow1sh-green serpentme

N. Weathered serpentine.

0. Olive colored, probably serpentine.

Samples H, I, and J are from near Bagley Creek; K, L, M, and N
from near Arroyo del Cerro; O from Ferguson ravine. M and O
carry considerable chromite.

L M. N 0.
SiOg el 34.84 32.27 41.52 30.98
ALOg.eeenn. et .42 11.45 1.57 1,04
FeyOqeccame e iaeaae 6.08 trace 3.50. 4.88
FeO .- 1.85 5.05 1.07 2.01
MEO w2, 30.74 |- 33.30 | 36.84 | 38.44
(6o S 7.02 41| 44 .22
Na,O e ] .42 trace |.......... .40
KOl e nanan .07. trace |-......... .16
H,0at100°. . ... .. ..oooaa.. 1.67 .44 3.32 .39
H,0 above 100° ...............| 15.72 12. 40 12.51 20. 43
PyOgee el .04 trace |.......... trace
(07X U .68 5.19 |.oooo.... .34
NiO o trace 19 |
MnO ... 01 trace 29 .42
1T RPN DU SIS RO .44
' 99.56 | 100.70 | 101.06 | 100.15

e e i

FRT I

o

R

ey

L mrei
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15. MISCELLANEOUS ROCKS.

A. Rhyolitic obsidian, Medicine Lake, Modoc County. Collected
by J. S. Diller, who reports it to be a banded obsidian, containing a
few minute feldspar crystals. The banding is due to a multitude of
trichites. Analysis by L. G. Eakins, record No. 1072.

B. Tuff from Hyampom, south fork of Trinity River, Trinity County.

Almost wholly made up of particles of clear glass. Collected and
described by Diller. Analysis by George Steiger, record No. 1427.
_. C. Diabase-porphyrite, one-half mile west of Browns Valley, Yuba
County. Collected and described by W. Lindgren. Contains augite,
plagioclase, magnetite, chlorite, and epidote. Analysis by W. F. Hil-
lebrand, record No. 1419.

D. Amphibolitic schist, 1 mile northeast of Browns Valley, Yuba
County. Collected and described by W. Lindgren. From metamor-
phosis of €. Contains chiefly green hornblende and feldspar. -~ Analy-
sis by Hillebrand, No. 1419.

A. B. C. D.

S0y e, eeeeeean 73.51 70. 40 48.26 54.13
ALOge oo 14. 42 18.50 14. 83 14. 53
Fe,0p cooeaaannnnns s .46 1.31 | 3,27 1.50
FeOu e ieeeaaaaann 1.49 1.61 5.97 5.25
MO e .33 .37 | 8.7 10. 93
(0710 I E U 1.26 .56 11.38 4.91
NGO oo et 4.03 2.11 1.57 3.53
KoOoooeee e 429 2.39 1.13 .32
H,0at100°. .o oiiiieen.. 1.05 .10 .20
H,0 above 100° ... .. oieennn-- } 40 7.41 3.37 4.01
10 NSO AU I .51 .46
12X AR 04 | 08 25 | 7.0
MNO . eieecceaeaaanas trace trace .15 .15
BrO - e N R trace . trace
270 S O .05 .02 .
| X 0 RPN SR ISP trace none
CO;q..... PSR F N B PO 1.24 |reeeee...

100.23 | 100.79 | 100.85 | 100.03
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E. Basalt, base of a lava flow, east of the head of the San Joaquin
River, Madera County. Description supplied. by Turner. Hitherto
unpublished. Contains pyroxene, partly augite, plagioclase, olivine,
and iron ores. Analysis by W. F. Hillebrand, record No. 1767.

~ F. Olivine-basalt, west peak of the Dardanelles, Alpine County.
Described by Ransome in Bull. 89. Contains olivine, largely altered
to iddingsite, plagioclase, serpentine, and augite. Analysis by George
Steiger, record No. 1697.

G. Mica separated from quartz-monzonite, near Bloods Station,
Alpine County. Described by Turner in Amer. Journ. Sci., 4th series,
vol. 7, p. 294. Analysis by William Valentine, record No. 1736.

E. T. Q.
13 (0 R 51. 89 48.76 35. 62
ALOg et 15.28 16. 60 15. 24
FeyOge e 3.10 5.60 4.69
. FeO . ... P, 3.60 5.01 13.67
MEO - oo 8.68 6.93 12:70
Ca0 o el 7.38 | 879 .95
N8GO - oo e . 3.27 2.47 .50
O 2.57 .66 7.72
D H,0, 8t 105° .. 1,17 1.49 .94
H,0, above 1056°. .. .. .ol 1.37 2.19 4.36
510 R 91 | _1.26 2.61
)X 0 SRR .61 19 |,
Y/ {0 trace ..o aii|eeeeiaa...
MnO .o .12 none |..........
NiQ ool e . 02 L.
SO Lo 09 L.l trace
BaO..ooo oLl e e eaeaaaaa .15 trace .26
15X o T trace |o......... trace |
{66 P none .42 |o.......
' 100.21 | 100.37 | 100.00
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H. Scoriaceous rhyolite, Mono Craters, south of Mono Lake..
Described by Russell in 8th Ann., Part I, p. 380. Analysis by T M.
Chatard, record No. 36.

I.. Obsidian, Mono Lake. Analysis by W. H. Melvﬂle, record No.
1346. Describ'ed by Lindgren in Bull. 150, p. 149. P. R. C. 60.

J. Pumice, Mono Lake. Analysis by Melville, No. 1346. Described
by Lindgren in Bull. 150, p. 148. P. R. C. 59. ,

K. Volcanic ash, east shore of Owens Lake. Collected and analyzed
by Chatard, record No. 783.

H 1. J K

110 74.05 | 75.78 67.39 55. 81
ALOg. w oo, 13.85 | 12.39 15.99 10.07
1 trace .22 .56 3.48
Y0 S O 1.25 1.99 .67
MgO ...... eenes SRR .07 .31 77 2.22
(07 o O ; .90 .81 1.63 1.05
1P 0 R SO .| 460 4.00 4.74 .75
oo 4.31 4.64 4.80 | . 2.98
f HOat110°. ..ol aai..... } 2.2 } a } 2. 06 .65
H,0 above 110° . ._............ _ ' ' 2.50
1o Y ) FUUUUUUTI ORI IS .80
) X0 MU I SO IR .27
1010 S MR R RS .23
10770/ N FO I AU 14. 44
NaCl, 80luble . .uuneeencmeecee]emeceeceealeececmeee e 1.45
Ya,80,,.80luble - - oo neeeeeeef oo .80
JUE R O 1Y) Y FUUIN MO RO 2.09
™ . 99.98 | 99.81 | 99.93 | 100.21
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1. BASALT, MOUNT THIELSEN.

OREGON.

Partly described by Diller in Am. Journ. Sci., 3d series, vol. 28, p.

257. A hypersthene-basalt containing hypersthene, olivine, feldspar,
and magnetite. In the printed paper only the analyses of the ground-

mass'and the fulgurite formed in it are given.
A. Hypersthene-basalt.

B. Pyroxene.
C, D. Feldspars.
E. Groundmass.

F. A fulgurite, or lightning tube.
Analyses A and F by F. W. Clarke, record Nos. 108, 105; B, C, D,

and E by T. M. Chatard, record Nos. 135, 133, 134, 128. These analy-
ses were made early in the history of the laboratory and are by no

means complete.

A. B. C. D. E. F.

Si0,...... 55. 68 53.31 55. 48 51.95 55. 85 55. 04
ALO,. ... 18.93 5.99 26.91 28. 84 22.95
Fe,O;. - ... 2.32 2.24 4.59 28.99
FeO...... } 8.73 } 18.43 } } }
MgO ..... 4.86 21.69 |4 2.27 1.34 3.08 5.85
Cal...... 7.99 3.69° 8.11 11.42 8.41 7.86
Na,O ..... 212 |oeeiioo.. | 314 3.22 2.16 |..ooo.....
K,O...... A8 |, | .72 .59 2.67 |.......
HO.oooo. 60 |, 66 .40 .52 - 11
5 16 X I 39 trace [..........|. ==ccccC
b 22X O MS RO PP PPN PO tracs |--emeeeec

99. 39 98.11 | 100.00 | 100.00 | ,=00.23 98.85

Iron oxides not separated. Analyses B, C, D,and F mad,e on very small quantities
of material. - C and D were analyzed by the hydroﬂuomc acid method, and the silica

was determined by difference.

[BULL. 168,

b el
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9. PERIDOTITE, DOUGLAS COUNTY.

The matrix of the nickel silicate at Riddle. Described by Diller and
Clarke in Bull. 60, p. 21.

The rock, which may be classed as baxonlte, consnsts essentially of
olivine and enstatite, with a little chromite and magnetlte Olivine
predominates, and the enstatite forms less than one-third of the mass.
Quartz, serpentine, and genthite are present as alteration products.
Analyses by F. W. Clarke, record Nos. 811, 814, 792.

A. The fresh rock. P. R. C. 114..

B. Separated olivine.

C. The genthite found in the altered rock. Probably derived from
olivine. @

A B. C

S10, e ceeeaecenaocaeaioeaaa i cac e aaaas 41.43 42. 81 44,73
AL O e et et 04 |oLl..
ALO, } 1.18
FeyOg - eoeenceeeceaemeceececeaeaeaanna- 2.52 2.61
FeO . e eeee s 6.25 7.20 |..........
B = O 43.74 45.12 10. 56
(076 2 .55 none |..........

H,0at 110%. ..o 8. 87
H,0ign oo o s 4.41 57 6.99
(0] X 0 .76 4 I O
MnO ..o e none none |..........
NIO s oo eeeecceeeeeaaaann .10 26 27.57

99. 80 99. 36 99. 90

3. CRATER LAKE.

Rocks collected by J. S. Diller. Petrographic data, hitherto unpub-
lished, supplied by Horace B. Patton for all except the last rock in
' the series. Analyses A to J, inclusive, by H. N. Stokes, record No.
1671. :

A. Vitrophyric rhyolite, south edge of Llao Rock flow. Contains
plagioclase, hypersthene, hornblende, and apatite in a glassy glound- '
mass crowded with augite microlites.

. Streaked rhyolite, near *“ Wine Glass” Grotto Cove. Contains
plagioclase, hypersthene, hornblende, and magnetite, with black glass.
A few small inclusions of basalt and hypersthene-andesite.

C. Rhyolite, small dike immediately below Llao Rock. Contains
plagioclase, hornblende, hypersthene, and magnetite, in a glassy
groundmass crowded with microlites of feldspar and augite.
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D. Rhyolite, water’s edge, head of Cleetwood Cove. Contains -
gioclase, hypersthene, brown hornblende, and magnetite, in a felc
spathic groundmass of trachytic type.

E. Hypersthene-augite- andes1te, large dike transsecting the no1th- ’
western portion of the crater rim. Contains plagioclase, hypersthene,
augite, and magnetlte in a groundmass having a moderate amount of
glass. ,

F. Hypersthene-a,uglte -andesite, west edge of Wizard Island. Same
minerals as K.

A B c. D E F

8i0,. .. s 70.77 68.17 71.87 70510 60. 09 59. 39
AlLOy ..., 14. 83 15. 60 14. 53 15.18 17.85 18.45
Fe,Of -oocnann 1.35 2.31 1.28 1.78 -2.03 1.79
- FeO._......... 1.25 .94 1.02 1.09 3.45 3.90
MgO ... ..... .64 1.02 .48 .74 3.50 3.13
CaO.......... 2.12 2.76 1.59 2.27 6.28 6.29
Na,O. .. ..... 5.07 5.15 5.08 5.15 4.17 4.29
KO..ooo... 2.68 2.46 2.84 | 2.58 1.31 1.29
H,0 at 110°. .. .07 .09 .06 .10 S .12 .10
H,0above 110° .33 .45 .22 .19 .26 .42
TiOy coceeennn .38 .54 .41 .48 o .54 .41
PO oo .18 .13 .10 .13 .23 . .22
ZrO, - ........ .05 none .04 .04 none . none
NiO.......... none none none none .05 none
SrO .......... .02 .03 .03 .03 .05 | .04
BaO.......... .08 .06 | .08 .08 05 | .05
Li,0 ... .| trace trace trace trace trace trace
Cloooooe. 11 trace trace .03 trace trace
- 99.88 99.71 99. 63 99. 97 99. 98 99.77

Traces of manganese in all. Fluorine not sought for. No C0O,, 8, SO,, or Cr;0,
in any.

G. Hypersthene-augite-andesite, crater rim, just south of “The
Watchman.” Same minerals as F.

H. Hypersthene-augite-andesite, Palisades, under Round Top, north-
east portion of therim. ~Contains plagioclase, hypersthene, augite, and
magnetite.

1. Hypersthene-augite- ande31te., lake level, under Llao Rock. Same
minerals as H.

J. Basalt, base of Red Cone. Contains plagloclase, augite, olivine,
and magnetite, with some glass base.
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K. Basalt, one mile east of the summit of the Cascade Range, on the
road from Fort Klamath to Crater Lake. Described by J. S. Diller
as a typical basalt, carrying a considerable amount of hypersthene.
Analysis by W. F. Hillebrand, record No. 408.

G. H. L J. K.
Si0y.cieii it 60. 98 62.09 58.41 52.99 57.47
ALOg. .ol 17.82 17.03 17.85 16.71 " 18. 86
Fe,Op coovmnnnnnn. 1.83 2.38 2. 67 3.80 2.21
FeO.oooooio.. 3.33 2.69 3.29 3.55 4.08
MgO ..olo.. 2.76 3.08 3.61 6.95 4,27
(01 573 | ~ 5.65 6.81 8.49 7.42
IF: T O 4.26 4,10 3.77 3.56 3.85
KOs . 1.43 1.67 1.23 1.29 .73
H,0at110°..._..._.. .13 .04 .34 .18 } %
H,0 above 110° . ___. .45 .13 .86 .59 ’
TiOp oo, .71 .65 .69 1.18 .75
POy weeeeannn. A7 .19 .24 .42 .24
NiOoveoeiaaaaaan. none none none 02 ol
MnO.......... vee..| Ltrace trace trace trace .10
SrO .ol .05 .07 .05 .12 11
BaO................ .06 .07 .05 .07 .03
L0 ........ SEPRRRR none none trace none |..........
(6] trace trace? trace trace |..........
[ - 99.71 99. 84 99.87 | 99.92 | 100.34

4. ROCK FROM WILBUR, DOUGLAS COUNTY.

A tuff partly of igneous, partly of organic, origin. The igneous
matter contains a few grains of feldspar and augite, with particles of
a rock like diabase. The organic remains are partly calcareous and
partly siliceous. Description supplied by J. S. Diller. Analysis by
H. N. Stokes, record No. 1737.

10, - - e e e 55.15
0 0 9.75
X 7.76
MgO e laeiiiieiiiaia 2.22
L0 1 O PP 10. 48
1P o O 1.00
K30 e oo e 50
H,0 at 110°% . e ieeeeeacaan 2.70
H;0 above 110° ... 6.59
L 3.64

99.79

aIncludes Ti0, and P,0; if present.
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WASHINGTON.

Rocks from the Mount Stuart quadrangle, Kittitas County. Col-
lected by George Otis Smith, who furnishes the petrographic data.
Hitherto unpublished. - Analyses A, B, C, F, and G by H. N. Stokes,
record No. 1836; D, E, H, and I by W. F. Hillebrand, record No. 1831.

A. Granodiorite, south slope of Mount Stuart. Contains plagio-
clase, orthoclase, hornblende, biotite, quartz, and magnetite.

B. Granodiorite, ridge between Hardscrabble and Cascade creeks.
Contains plagioclase, orthoclase, biotite, hornblende, quartz, magne-
tite, and apatite. ‘

C. Granodiorite-porphyry, dike 2 miles west of Mount Stuart. Con-
tains plagioclase, biotite, hornblende, orthoclase, and quartz.

D. Serpentine, Three Brothers. - Derived from saxonite. Contains
serpentine, bastite, magnetite, and pyrite. - ‘

E. Metamorphic rock, head of Beverly Creek. Believed to be de-
rived from an inclusion of limestone in the peridotite.

. |

A, B. C. D. { E.

SiOge et i 64. 04 63. 37 63. 78 " 39.00 32.12
ALOg oo, 15.58 15.90 16.39 175 .82
X o 1.26 141 1.12 5.16 2.05
FeO_ oo, 3.22 3.18 2.76 1.71 3.50
MgO. .............| 328 | 33 | 327 | 3800 | 26.73
(071 I ol 451 “4.63 4.07 trace 1.81
NagOoooaiiiaait 4.01 4.05 3.84 } 10 06
KOs 2.22 2.10 2.03
H,Oat110°. .. __.._. .19 .18 .22 1.31 .43
H,0abovell10°...... 1.17 1.16 1.82 12. 43 - .98
TiOgccmeecaaracanns .69 .69 .44 trace trace
POgecme .16 .17 - 11 trace trace
Or,05--eveaeenee.l  moMe none none 47 27
NiO ... none none none 10 08
MnO............... trace trace 05 15 14
SrO ... .. trace © none trace none none
BaO._.. ... ....... 11 .06 .08 none |  none
Li,0 ..ooooool.. trace trace trace none |.........-
(00 N none none none none 31.04
1S F trace trace trace |oooceaeoiifoiiiiianas
FeSs @ oo e e .03 none

B 100.39 | 100.23 99.98 | 100.21 | 100.03

a Actual condition of sulphur not known.
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F. Gabbro, east of Beverly Creek. Contains diallage and *‘ basic”
plagioclase, with pyrite and serpentine as alteration products.

G. Olivine-diabase, Camas Land. Contains augite, olivine, plagio-
clase, magnetite, and apatite. ,

H. Diabase, dike on ridge west of Turnpike Creek. Contains pla-
gioclase, augite, olivine, magnetite, and apatite. ,

1. Basalt, middle fork of Teanaway River. Contains augite, plagio-
clase, magnetite, and apatite, with a glassy base.

I ) F. G. H. I j
1 1 48. 58 51.98 57.21 53. 35
ALOg. ol 20. 23 15.99 12.99 12.90
FeyOp -oeieieeeee e 1.26 3.10 3.28 2.64
FeO...ooovenn.. S SN 3.02 5.88 10.18 11.28
MgO - © 759 5.09 1.59 2.68
CaO. oo .- 14.01 9. 68 5.97 6.96
UL 6 S 2.25 2.71 3.07 2.83
0 J R el .19 .81 1.61 1.40
H,0at110°. .o oomeeeeeon. .28 .48 .68 .91
H,0 above 110°............... 2.68 2.08 1.03 1.76
TiOy ceceea i e .09 1.71 1.72 2.44
PyQgecececeaica et trace .31 .44 .45
Cr0g.cecceeniiaiaaiy trace none none none
VO e P I PO none .04
MnO ..ol trace .10 .24 .25
NiO. oo, PR ‘| none none trace trace
SrO il none none trace trace
BaO. oo none .03 ".06 05
Li0 oo none trace trace trace
D P PRSI PPN 13 13
S J .10 (1) S R P

100. 25 99. 96 100. 20 100. 07

Bull. 168——15 T
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ALASKA.

Rocks A to H, inclusive, were collected by G. F. Becker, who fur-
nishes the petrographic data. A, B, C, D, F, and H are described by
Becker in the 18th Ann., Part 3, p. 7. Analyses by Hillebrand, record
No. 1585.

A Augite-bronzite-andesite, Delatof Harbor , Unga Island Green-
ish black. Contains plagioclase, near labmdorlte, with much smaller
proportion of augite and bronzite, in a groundmass of plagioclase, with
a little glass and much light-green indeterminate material. Contains
-0.04 V,0,.
~ B. Augite-bronzite-andesite, St. Augustine Volcano, Cook Inlet
Purplishgray. Containslabradorite, augite, and bronzite, in a ground-
mass of plagioclase and magnetite.

C. Quartz-porphyry, bed of Bear Creek, 4 miles flom its mouth,
Turnagain Arm, Cook Inlet. Resembles D ‘with more feldspar and
less quartz.

D. Quartz-porphyry, east of mouth of Indian River, Sitka, Baranof
Island. Contains plagioclase, quartz, a little pyroxene, and some car-
bonaceous matter, with secondary quartz, calcite, and muscovite.

E. Diorite, head of Captains Bay, Unalaska Island. Contains
plagioclase, blotlte hornblende, chlorite, magnetlte, and sometimes
tourmaline.

A B C. D E

ST - 56. 63 60. 40 62.92 65.94 | 58.63
ALOg. ... 16.85 16. 89 14.29 | 13.74 16.23
FeyOpe o ovooanannne. "3.62 1.88 .84 .49 1.91
FeO..oovoimaannn... 3.44 3.72 4.66 5.21 4.20
MgO ... "4.923 3.82 3.14 2.33 4.28
Ca0 . ooeeeann... 7.53 7.95 2.72 | 2.87 6.59
NagO ..., ..l 808 |- 3.8 4.30 2.80 3.51
KO 2.24 77 1.39 1.63 2.09
H,0at110°......... .80 | .09 .22 .21 .15
H,0 above 110° ... .51 .20 2. 84 2.59 1.17
{0 U . .87 .61 .84 .80 .74
)Xo T .16 .16 .13 .21 .20
NiO ..., trace? .02 trace trace? .02
MnO .......ocoo.... .23 .12 .15 11 11
SrO ... trace trace trace | trace? trace
BaO..ooooen... S .09 .06 .10 12 .06
L0 . ... .. S | . trace trace trace trace | trace’
COp cemmeiieeae none none 1.24 .59 none
C oot § PN [N S e 2200 |eaoeaeoool
FeSy oo, .06 .08 | .82 41 .04

100. 14 99.87 | 100.10 | 100.25 99.93

~aL
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F. Diorite, Karluk Cliffs, Kadiak Island. Contains labradorite and
hornblende, with subordinate quartz, biotite, and magnetite.

G. Diorite, Lane and Hayward mine, Silver Bow Basin. Contains.
plagioclase, biotite, hornblende, and scattering grains of quartz, with
secondary chlorite, epidote, and muscovite.

H. Diorite, Treadwell mine, Douglas Island. Contains plagioclase,
mostly albite, with secondary quartz, calcite, and pyrite, the latter
apparently replacing ferromagnesian silicates. Contains 0.01 V,0,.

-1. Hornblende-andesite, Bogoslof Island. Described by Merrill in
Proc. U. S. National Museum, vol. 8, P- 31. Contains hornblende,
augite, plagioclase, tridymite, grains of iron ore, a little apatlte, and
probably sanidine. P. R. C. 315.

J. Like I, but darker colored. Contains more hornblende, no glass,
and little or no tridymite. Same locality, also described by Merrill.
Analyses I and J, by T. M. Chatard, record Nos. 209, 210.. P. R. C.
316.

¥ G H. I J

S10y e eeiiiaaaaan 61.58 54.20 63.01 56. 07 51.54
ALO, . oL 15.89 15. 86 18.48 | 19.06 20. 31
FeOs.oooeieaannn. 2.19 3.32 .06 5.39 4.64
FeO ... .. 5.50 4.14 .32 .92 3.56
MgO .o 2.69 3.51 .06 2.12 3.16
CaO e 6.49 5.32 2.66 7.70 9.55
JUF: X § 3.04 3.28 10.01 |. 4.52 4.29
KO ‘ .51 3.30 .39 1. 24 2. 47
H,0 at 110°.. ........ o 16 . .55 .05 } 99 } 94
H,0 above 110° ... .. 1.26 2.40 .27
TiOgecceeeeeeeao .63 1.35 .13 1.24 .32
) O .12 .68 .06 .16 .57
NiO oo . trace ? .02 ) 1Y0) 1T AN FO
MnO . ... .......... .20 .19 .06 .23 .32
SrO ... trace ? .04 |9 21TC S N
BaO.oooooiieaa.... .06 .41 02 Ll
B I X 6 trace trace 370 o1 S A
(610 none 1.45 b2 1) N R D,
| 06 | .26 210 |eweooo .

100. 38 100. 28 99. 69 99. 64 101. 07
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Rocks K to S.  Collected by J. E. Spurr, who furnishes the petro-
graphic notes. All but S are to appear in the 21st annual. *~ Analyses
by Stokes, record Nos. 1809 and 1822.

K. Alaskite, Chilkoot Pass. Dike in granite. Contains quartz,
orthoclase, and some twinned feldspars, accessory zircon, actinolite,
magnetite, and siderite.

L. Alaskite-porphyry, Fortymile Creek near Canyon Creek. Dike.
Contains quartz, orthoclase, and some plagioclase, with accessory bio-
tite’and epidote. :

M. Alaskite, Skwentna River, 12 miles above its mouth. Dike.
Contains quartz, orthoclase, and microcline, with no dark minerals.

N.- Alaskite, Tordrillo Mountains. Dike. Consists of quartz, ortho-
clase, and microcline, with no dark minerals.

K. L. M., N,
S0 . 76. 30 67.01 75.01 77.33
AL g ol 12. 50 17.91 13.88 | 12.55
120 N } 1.47 1.30 .74 .91
FeO. . oo ..
MO .o ligeeaaaann. none 42 |7 o9 .10
080 oo .. 17 1.86 1.00 17
Na,0_ooooeaio.. S e 3.86 5.33 3.52 3.19
(o J TP R N 4.56 4.89 4,80
H,0at110°%. ... ..o ... .18 .16 .11 .15
H,0 above 110° ... _.._.__...._. . .32 .48 .26 .53
i e e e mee e e e e e e .05 .10 .06 .09
BaO........ VUSSR .07 .60° 10 | trace
SrO ... e eeeeeaaaan none | .13 trace trace
LiO ... ... e none none trace trace
99. 59 99. 86 99. 66 99. 82

In K to N there are traces of P,0; but no CO,. Manganese is also present in
traces. R
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0. Andesite-oligoclase-scapolite-biotite rock, Skwentna River, 15
miles above its mouth. Dike. Essential constituents andesine-oligo-
clase, scapolite, and biotite, with accessory apatite and zircon.”

P. Augite-belugite, Skwentna River, near Hayes River. Dike. Con-
tains essential feldspar, intermediate between andesine and labradorite,
augite, and some hornblende. Also a considerable amount of pyrite.

Q. Tordrillite, Tordrillo Mountains. Dike. Contains phenocrysts
of quartz, orthoclase, anorthoclase, and anorthoclase- albite. Ground-
mass consists of quartz and mthoclase No dark minerals except very
small quantities of secondary hornblende.

R. Augite-aleutite, near Kalinai Pass, Aleutian Peninsula. Lava.
Chiefly labradorite, tending toward andesmc with a considerable
amount of pale-green augite.

S. Tonalite-aplite, Yukon River, above Fort Hamlin. Dike. Con-
sists essentially of quartz and soda-lime feldspars.

0. P. Q R. 8
Si0g- cceeiiiaiaa 62.78 50. 23 75. 84 56. 03 74.79
ALOg oo . 17.16 19.46 13.38 18.31 12.59
FeyOp ccacemnnnanan. 1.96 4.21 1.45 3.47 1.19
FeO._ oo .... 2.31 4.20 } 4.42 }
MgO .o 2.32 - 3.59 .10 ° 3.64 .31
. (0710 D 4.84 10. 39 .07 7.43 3.58
NaO oooenoeeanann. 4.11 3.08 3.33 3.60 5.10
KO ol 2.15 1.32 4.73 1.18 .21
H,0at110°......._. .24 .16 .18 .12 .09
H,0 above 110°..... .88 /1.01 .7 .31 1.03
R T WU .56 1.30 | - .09 1.24 17
POg- e .15 .41 trace .13 trace
MnO............... .06 .07 trace 11 trace
BaO_............._. . .04 .04 _ trace trace none
SrO . | trace trace trace trace none
Lig0 ool trace trace trace trace none
(6 none .25 none | = none .58
S () . .02 12 trace |..o..o....
(6] PR 2.V T RN U R P
99. 58 99. 74 99. 88 99. 99 99. 64

a Whether S or SO; wus not determined.

K a
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- BRAZIL.

A kyanitic schist from Serra do Gigante, near Diamantina, was
- analyzed at the request of Prof. O. A. Derby, who describes the rock
in Amer. Journ. Sei., 4thser., vol. 7, p. 343. Analysis by Hillebrand,
record No. 1783. Contains kyanite, chlorite, sericite, quartz, and
rutile. , . ' :

A. Bulk analysis of the schist.

B. Portion soluble in hydrochloric acid.

C. Portion soluble in strong sulphuric acid.

D. Residue insoluble in sulphuric acid.

The bracketed figures are deduced from other columns than the one
in which they appear. '

A. ’ B. . C. D.

80y e ... SO 38.32 10.78 14.76 | [23.56]
ALOge oo 28.16 10. 42 14.77 | [18.39]
Fe,O0f oo, S 2.24 [1.78] [2.24] none
FeO. oo, e 4.02 [3.21] [4.02] none
MO oo e 12. 04 9.3¢ | [12.04] | none
Ca0. o] .32 .34 82 . ‘
N30 eeennnnns U .16 [. 03] (o33 .13
KO SR 111 .26 [. 26] .85
H,0at105°. ............ . .55 [.55] [.55] |eeannnno.
H,0 above 105° ....._......... 7.46 5.36 6.80 .66
TiOgeenenn-n SN . 4.93 .10 .20 [4.73]
X R .47 .47 AT el
IOy oo e .09 . trace ® [.09]
CoO,NiO ..o, 04 @ [ R
MnO...._.. SRR .16 @ [16] |eeeeen..
SrO el * trace @ (3 I P
14,0 o trace trace .| trace | trace
S ... e trace | 0. ceeaio|eaii e
| P e trace? | .ieioeifeceiioii e

100. 07 42,64 56.66 | - 43.41

iy
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STONY METEORITES.
1. ROCKWOOD, TENNESSEE.

From the Crab Orchard Mountains, Cumberland County; Tennessee,
about 84 miles west of Rockwood. Analyzed by J. E. Whitfield, record
No. 785, and described by him in Bull. 60, p- 103.

A. AllalySIS of the material as a whole

B. Nickel-iron separated. Forms not over 16 per cent of the mass.

C. Nodule from meteorite.

D. Portion of nodule, 94 per cent, insoluble in hydrochloric acid.
May be enstatite.

The.stony part of the meteorite appears to be mainly pyroxene and
anorthite. . Fe,O, was not determined, and FeO 10p1csents the total
iron oxide.

A B C. D

104 - e e 4192 [l 49.96 | 51.85
ALOge e 9.27 |.......... 4.75 . 4.52
FeO. i 22.94 ... 15.97 13.26
CaO. i 9.09 |.......... 1.15 1.09
MEO - 8.76 |.......... " 28.15 29. 28
Fe e 3.75 87.69 |oioiiiieiaa...
M el L4 12009 ool
[0 J trace trace |.o...o.oileaiaoo...
[0 trace trace |.. .' ................. .
P o B 15 N PR O (R
S ceeiieans e s 001 S PO U IR
(6] P X T O Y P

99. 88 99.68 99. 98 100. 00
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2. HAMBLEN COUNTY, TENNESSEE.

Mass of about half and half stone and iron found about 6 miles
WSW. of Morristown. Analyzed by L. G. Eakins, and described in
Bull. 113, p. 61. |

A. The nickel-iron.

B. The part of the stony portion soluble in hydlochlouc acid ; 37.63 |-

per cent, recalculated to 100, with sulphur deducted.

C. Insoluble part of the stony por tlon, 62.10 per cent, 1ecalculated
to 100.

A petrographic description of this meteorite is given by Merrill in
Amer. Journ. Sci., 4th series, vol. 2, p. 149, together with an analysis
of the feldspar. He finds it to contain, in addition to the nickel-iron,
enstatite, diallage, anorthite, olivine or monticellite, oldhamite or sec-
ondary gypsum derived from oldhsumte, lawrenceite, troilite, and

schreibersite. p
A B. C
Fe oo 90. 92 1510 S 45.61 50. 67
)5 S 770 || ALOgeeeeeeenei .. 22.62 14.89
00 oo, .80 || Cr,04...... R S 1.32
Cu oo, | trace FeO. ..o ... 11.73 10. 55
Poeeieaaenes 19 | NiO... 108 |oeeeeo..
[ .04 MnO. oo e .76
................ 4.
99,66 CaO 14. 09 3.61
MgO .o, 3.64 | 17.98
oo T IO 03
’ BLF: X 0 R PR 19
PO coeoeeenn. 125 |ooeeea...
S TR PPN PPN
i 100. 00 100. 00
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3. WINNEBAGO COUNTY, IOWA.

Fell May 2,1890. Sp. gr. 3.804, 28°.5. | Analyzed by L. G. Eakins,
record No. 1190, and described in Bull. 78, p. 95.

Composition -of the mass.

Nickel-iron. . ...ooooe i ieeeaaann. eeeans 19. 40
Troilite ..o e 6.19

" Soluble silicates - ... ... 36. 04

Insoluble silicates . ..cooeueeooe oo o 38.87

100. 00

Separate analyses: *

- A. The nickel-iron. »
B. Silicate soluble in hydrochloric acid, calculated to 100 per cent.
C. Insoluble silicate, recalculated to 100 per cent The Cr,0, prob-

ably represents chr omlte

! A B. c.

Fe oo, el 92,65 || SOy, 30.74 | 55.51

4 Nl 6.11 ALOy el 5.43

CO e R I o NN A . .2

) trace | FeO................ 18.42 9.45
S trace NiOoeeeaaeao... - .38 |l
99, 41 MnO....ooooonoo.... trace |..........

CaOn .. .69 3.00

MO oo, 40.77 24. 09

\ KOuoiaeaaaal trace 15

' NaO.oooaooiiail, trace 2.12
! O trace |..........

é
100. 00 100. 00
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4. TANEY COUNTY, MISSOURL

Analysis by J. E. Whitfield, record No. 736.

Sp. gr.,

4.484.

A. The separated nickel-iron.
B. The stony portion as a whole.

C. Silicates soluble in hydrochloric acid, 1ecalculated to 100 per cent.

See Bull. 60, p. 106.

D. Insoluble silicates, recalculated to 100 per cent.

[BULL, 168.

A, B. C. D.

Fe oo 89.41 | SiOpeennnon.. 45.88 | 26.95 | 52.39
N, 10.41 | ALOp.ooeon... 7.8 | 17.69 7.11
0o reeaeane .29 || FeO.......... 19.73 | 35.98 | 14.68
Poooeen, 16 || Ca0.......... 6.02 | 15.98 4.49
o027 || MEO oo 17.96 3.40 | 21.33

Sl NS L67 |oeoeooeaia,

FeS . ......... I3 S R
99.69 | 100.00 | 100.00

Fell July 25,1890. Analyzed by L. G. Eakins, record No. 1227, and

5. WASHINGTON COUNTY, KANSAS. )

described in Bull. 90, p. 45.

Separate analyses
A. The nickel-iron.

B. Silicates soluble in hydrochloric acid, calculated to 100 per cent.

Sp. gr. 3.49, 21.6°.

. Composition of the mass.
Nickel-iron ... ............. et aaaaaan

© C. Insoluble silicates, calculated to 100 per cent.

A, B. C.
Pe ool 86.76 || SiOpemeeeoenenn... 38.50 | 53.80
Nioooeaaann, 1218 || ALOgeeeeenoeee el 4.32
CO et 83 |l CrOyeee 141
99.77 Fe?O ................ 23.54 11.98
NiO ..ol Y PO
CoOueceeia .. trace [--coe.e--.
MnO............... .34 trace
[0 .12 4.08
MgO o 36.81 22. 87
O O N P .27
Na,Oooooo e 1.77
100. 00 100. 00

g
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6. KIOWA COUNTY, KANSAS.

A pallasite found in Brenham Township. Analyzed by L. G. Eakins,
record No. 1188, and described in Bull. 78, p. 94.

A. The nickel-iron. Sp. gr. 7.93, 23.4°.

B. The pure olivine. Sp. gr. 3.376, 23.2°.

C. Dark outer zone of olivine, containing troilite.

A, ’ B. C.
Fe oo 88.49 || SI04eeeueneaeano.. 40.70 | 34.14
Nioooooeaa .. .| 10085 || ALOy....o... trace? |..........
Co.veeennn L. .57 Te,05 . ooooo... A8 .
(o 03 || FeO................ 10.79 | 23.20
. Pl .14 NiO ..o, .02 trace
S e 08 || CoO.o .03
S trace? MnO.. . ....o....... .14 .09
Coueeeeeeee trace || MgO ...............| 48.02 40.19
w06 || Seommemeeeeeee s 5.42
99.85 | 103.07
LessO=S . ... e ... 2.71
‘. . 100. 36
1
~\\ - .
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Analyzed by L. G. Eakins, record No. 1097, and described in Bull
78, p. 91. Sp. gr. 8.543, 20°.  According to Cross, the stony portion
contains olivine and enstatite, with a small amount of a colorless min-

ANALYSES OF ROCKS, U. S. GEOLOGICALASU’RVEY. [BULL. 168,

7. TRAVIS COUNTY, TEXAS.

eral, which is probably feldspar. . Chromite is also present. .

Approximate composition of the mass.

Nickel-irom - ... 2.23
[ o)1 - YN 5.03
Soluble silicates .. ... .. 39. 84
Insoluble silicates . ... ... .. 52.42

99. 52

A. Total analysis.

B. Nickel-iron.

C. Silicates soluble in hydrochloric acid, calculated to 100 per cent.

D. Insoluble silicates, calculated to 100 per cent. ’

’ AT B C D
S0 M 475 | 38.13 56. 14
AL g . 2.72 |oeeioi... © 258 3.73
[0 o R , 52 | SO IO 1.00
CuOve e trace |- oeooeoilic e
FOO oune e 16,04 |.o..o..... 19. 76 9.1
Fe ool 1.83 88.74 | ..o |eaeaa...
NiO . . I 2 DO 1.19 f.........
Ni e .22 1068 Joeeceeaiii]oeeraaaann
CO e .01 51 S P R
MnO ... ... ... trace . fooooooooi o e
Ca0. e 2.23 |eeoeo.... 1.02 3.59

"|MgO e 27.98 |oeiio... 37.32 | 2444
oo T 18 el '...| undet. .19
Na,O......... e eeeeen - 118 |eoeeoo..-. undet. 1.76
POy e IS O PO A AU
S e e O N O PN R
HOo oo, ST 84 |

101.11° 100. 00 100. 00 100. 00
Tess O=8.....oouiiuan... .92
100.19

-
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8. BLUFF, FAYETTE COUNTY, TEXAS.

Analyzed by J. E. Whitfield, record No. 824, and described in Bull.
60, p. 107.  Sp. gr. 3.510. Examined microscopically by G. P. Merrill,
who reports, in addition to nickel-iron and pyrrhotite, olivine, enstatite,
and what appears to be augite or an allied pyroxene. See Amer. Journ.
Sei., 3d series, vol. 36, August, 1888.

A Total. rmalysm

B. Nickel-iron (5.67 per cent of total).

C. Part soluble in hydrochloric acid, calculated to 100 per cent (60.62
per cent of total).

D. Insoluble part, calculated to 100 per cent (33.3 per cent of total).

o

A - B. c. D.
Si0, - e e 37.70 |.......... 33.59 49. 64
ALOge oo, U R 2 O 1.34 4.12
FEO e 23.82 |.......... 31.12, 15. 56
Fe oo 4.41 82.42 .. .....feao.......
NiO e 1,59 - |- 2.66 trace
Nio e .88 15,44 | . deaoio...
CoO .o R U I I o7 trace
[0 .37 7 v S P S
MBO ..o 45 | 43 .54
Cal e 2,20 |ooo....... 1.00 4.93
MEO - 25.94 |........ V02808 | 25.21
P,04.....: e /> S R A2 [l
S e 130 |oeoeioo.. 218 [ieeeennnn.
.101. 24 100. 00 101. 09 100. 00
Less O=S ... ... co..... N T PO, 1.09
100.59 |.......... 100. 00
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This ‘meteorite also contained a dark vein of sp. gr. 3.585, which
carried 2.30 per cent of metallic iron. Analyses, made on less than
0.4 gramme of material, gave as follows, recalculated to 100 per cent:

E. Soluble in hydrochloric acid, metal deducted.

I, Insoluble.

=
=

e 27. 63 56. 52
ALOy - oo 2.41 1.51
100 S FUE R 34.31 12.35
NIOHCOO - - oo 3.27 4709
[67:10 N . trace trace
MEO oL 32.12 | 25.53
S e e I - FO
o 100.26 | 100.00
Less O=8 ... .26
100. 00

~ A represents 51 per cent and F 44 per cent of the vein.
9. SAN BERNARDINO COUNTY, CALIFORNIA.

Found in, the San Emigdio Mountains. Analyzed by J. E. Whit-
field, record Nos. 804 and 936, and described in Bull. 60, p. 114. In
fragments, badly altered.

Approzximate composition of the mass.

‘inckel-iron..-....-.---..._..........--.-..._--.; ........ - 6.‘21
Soluble silicates, etc. ... ... .o ..o.. 51.26
Insoluble silicates................. e 42.23

99. 70

The soluble part was probably olivine and pyrrhotite, with secondary
iron oxide. The insoluble part was enstatite, essentially.

A. The nickel-iron.

B. The enstatite.

| A B
Fe . oo, 88.25 || SIOp.eeeeeaea . 54,42
NI 1L.27 || PeOomoemooneaaeo .. 14.03
CO e 48 || CaO .. L 2.4
100. 00 MgO ... SRR 29.11
100. 02

ST ——-—
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10. BEAVER CREEK, BRITISH COLUMBIA.

239

Fell May 26, 1893, near Beaver Creek, West Kootenai distriet.
Described by Howell, Hillebrand, and Merrill in Amer. Journ. Sci.,
3d series, vol. 47, p. 430. '

" Composition of the mass.

Nickel-irom .. oo e 17.13
Magnetite . ... ..., veeee .16
Troilite - «ooneeeee oo s 5.05
Soluble silicates and phosphate. ... ... .. ... . L. 37.23
Ingoluble silicates and chromite ... ... ... ... ...... 40. 43

100. 00

According to Merrill, the silicates visible are olivine, enstatite,
probably a little plagioclase, and some glassy base. ;

Analyses by W. F. Hillebrand, record No. 1444.

A. Nickel-iron. '

B. Nonmagnetic, stony portion.

C. Portion of B soluble in hydrochloric acid, calculated to 100 per

cent.

D. Insoluble portion, calculated to 100 per cent. From C and D

troilite and chromite are excluded.

per cent of the stony matter. -

The chromite forms about 0.75

Al B. C. D.
Fe ........... 90.68 | SiOp......... 45.87 | 38.26 | 57.75
Ni ... 8.80 | TiO, ......... 09 ...
CO v, 49 | ALOy......... 2.30 . 56 4.89
(0 D .03 Cr,04.oon. .. I3 O U
10000 || FeO-i © 12,68 19.52 8.02
Fe .oooooo... 887 e
NiO.......... .07, .09 trace
MnO......... 2.2 27
CaO.......... 1.96 1.03 3.44
MgO .oooo.... 28, 24 38.74 23.19
- KO0 ......... 15 .02
Na,O......... .98 13 | 187
HO.......... .34 .70
POgoonnee.. .30 68 |,
S il 2,91 ool
Cl........... trace o trace |..o.......

Troilite. ...... 6.08
Chromite.. . . .. .75

99.83 100. 00 100. 00
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11. LLANO DEL INCA, CHILE.

Analyzed by L. G. Eakins, record No. 1201, and described in Bull.

78, p. 97.
Approximate composition of the mass. ‘
Nickel-iron ... i 25.8
Troilite . ... e e 10.6
Soluble silicates - ...l 30.9
Ingoluble silicates .............._... . memeann 32.6 -
99.9

Separate analyses.

A. The nickel-iron. :

B. Silicates soluble in hydrochlorlc acid, calculated to 100 per cent.
C. Insoluble silicates, calculated to 100 per cent.

Is the P,O; in B derived from schreibersite?

A B. C
g ) ' ;
Fe oo 89,77 || 8iOp...oeiiii ... 28.08 53.11
N eieaaaaans 9.17 | ALOg..icooeeooon.. 12. 74 2.32
00 -t 6L || CrOse e .90
o055 || FeO-iaaae 42.52 18. 82
1010 S 2.90 |oeoiooo..
MnO ..o, L20 |eoo..l.
Cal.ooeeien.. 9.33 1.75
MgO oo 1.98 23.10
POy ool 2.25 |o......
. 100. 00 100. 00

‘=

Ao T B e

4,
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METEORIC IRON.

A. The Mount Joy meteorite, found near Two Taverns post-office,
near Gettysburg, Pennsylvania. Analysis by L. G. Eakins, record No.
1318. ‘ ' o

B. From Pulaski County, Virginia. Sp. gr. 7.95, 23°. Analysis
by Eakins, No. 1228. Described by Eakins in Bull. 90, p. 45.

C. From Ellenboro, Rutherford County, North Carolina. Described
and analyzed by Eakins, Bull. 78, p. 938. Record No. 1160.

D. From Linnville Mountain, North Carolina. Arnalyzed by J. E.
Whitfield, record No. 822, and described in Bull. 60, p. 107. Sp. gr.
7.778.

E. From Cherokee County, Georgia. Analysis by H. N. Stokes,
record No. 1527, ' .

A B C. D E

Fe o 1 93.80 | 93.59 | 88.05 | 84.56 | 91.96
N, 4.81 5.56 | 10.37 | 14.95 6.70
CO e, - .51 |- .53 | - .68 33 | .50
CU oo, , 005 | trace 04 |ooooi.... .08
P o, 19 | er .21 trace | .11
S s .01 .01 .08 12 .01
[S) S N PO trace - .02 none trace
[ R P S P trace trace?

90.325 | 99.96 | 99.45 |- 99.96 | 99.31

Bull. 168——16
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F. From near Holland’s store, Chattooga County, Georgia. An-
alysis by J. E. Whitfield, record No 765. See Bull. 60, p. 106. Sp. gr.
7.801.

G. From Hamilton County, Texas. Sp. gr: 7.95, 27°.  Analysis by
L. G. Eakins, record No. 1189. See Bull. 78, p. 95.

H. From near Scottsville, Allen County, Kentucky. Analysis by
Whitfield, record No. 509. See Bull. 55, p. 64. :

I. Fell 6 miles east of Cabin Creek, Johnson County, Arkansas,
March 27, 1886. Analysis by Whltﬁeld record No 505. See Bull,
55, p. 63. _

J From near Grand Rapids, Michigan. Sp. gr. 7.87. Analysis

y R. B. Riggs, record No. 296. See Bull. 42, p. 94.

F G H. I J

Fe oo 94. 60 86. 54 94. 32 91. 87 88.71
Niooooo.. 4.97 12.77 5.01 6. 60 10. 69
Co i . -2 .63 trace trace |..........
Cu.oo e 02 e 07
DU € R B B PRI PRI 02
B/ & ) RN R P S trace [-----ce...
Pl 21 '.16 .16 41 26
S trace .03 .34 05 03
137 S PRI N balo) s I P A
C ol trace L11 12 15 13
Insoluble ... oo eaaa 34 |oaaa...

99.99 100. 26 99. 95 99.42 -]  99.91

g

N

R : WU — e
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K. The El Capitan iron, from near Bonito, New Mexico. Analysis
by H. N. Stokes, record No. 1527.

L. From La Bella Roca, Sierra de San Francisco, Mexico, State of
Durango. Analysis by J. E. Whitfield, record No. 1037. Bull. 64,
p. 28.

M. Troilite nodule from L, outer part, somewhat altered.

N. Troilite nodule M, inner part. Analyses L and M also by Whit-
field, record No. 1037. :
~O. From Puquios, Chile. Sp. gr. 7.93, 25.2°. Analysis by L. G.
Eakins, record No. 1181. See Bull. 78, p.- 95. ©

P. The Abert iron, of unknown origin. Analysis by R. B. Riggs,
record No. 356. Sp. gr. 7.89. See Bull. 42, p. 94.

! - N .

f< o K. L M. N. o | T
‘ Fe ....... 90.51 | 9148 |.......... 9.37 | 88.67 | 92.07
1 8. 40 7.92 oo, . 9.83 7.01
Cornnnnn .60 22 | Nl .66

CU.nenn. N1 ;2 PO O O R 04 |oeeooen..
Poeeenens 24 1 O IS 17 08
[S trace 172 R P U, .09 01

[S) S U PRSI ORI Y trace? |..eeeo....
(o RN TR 06 |oemeoeeofomaans .04 05

NiS oo 2.07 218 |eeecee e,

FeS oot 37.51 | 85.27 ool

1 o YU AU IS 87.80 ool

Moisture |.....coooi|ieaaaaaan. 19.85 fomeeeeee e e e

99.80 | 100.10 | 97.23 | 96.77 | 99.55 | 99 ng
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The two following meteoric irons were analyzed by L. G. Eakins in

the Denver laboratory.

A. Found near Albuquerque, New Mexwo

in Proc. Colorado Sci. Soc., vol. 2, p. 14.

B. From Wyoming. Partial analysis.

Described by Eakins

— ! .
N B |
) 88.76 89.26
e 9.86 5.94
L .51 .78
O S L0834 oLoa.oo...
/| N S .03 f.iaiiioill
U trace |..........
B S .182 .24
. 012 L.
1 S 044 |l .
G o undet. |..........
' L 99. 432 96. 22

SANDSTONES,

SANDSTONES FROM OHIO. .

CHERTS AND SINTERS.

A. Bluesandstone from near Cleveland. Analysisby T. M. Chatard,

record No. 214.
B. Sandstone from Berea.

Analysisby L. G. Eakins, record No. 914.

C, D, E. Three samples of the ‘‘Peebles-Henley sandstone,” from
Portsmouth. Analyses by H. M. Stokes, record No. 1289. Alkalies,

etc., undetermined.

‘A B C. D. . E. j

15310 91.\67 92,91 90.40 80.32 87.12
ALOg. oo 6.92 3.78 5.15 5.52 5.96
Fe,Og. - oo .| trace trace .65 .87 .85
FeO...ooooooiiiii oot .91 .27 .35 .85
MgO...o........... .34 trace .28 .51 .73
CaO................ .28 .3 K R R
NagO .o et S ] P
) 0 JO I N N O SR IR
HO. .. ... 1.17 1.19 .99’ 1.49 2.00

100. 38 100. 05 97.74 98. 06 97.51
Insol. inHCl........ S 9750 j.a...oo-. 98. 00 96. 90 95. 52

e
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SANDSTONES FROM CALIFORNIA.
1. SANDSTONES FROM MOUNT DIABLO.

Described by Turner and Melville in Bull. Geol. Soc. Amer., vol. 2, -
pp. 383—414. Analyses made by W. H. Melvﬂle in the San Fra,ncmco
laboratory. . \
A. Uppe1 Cr etaceous, Chico sa,ndbtone Light brown, finely gran-
ular, carrying grains of mica and feldspar.
B. Lower Cretaceous, Neocomian sandstone. Hm‘d, granular, green-
ish. From head waters of Bagley Creek.
C. Miocene sandstone. ~Granular, particles light brown and black,
friable. From near Wall Point.

D. Chico sandstone. Greenish gray, compact, crystalline.

A B C. D
530 YR B £ 41 56. 84 44. 54 36.93
ALOg. o] SUUUUI 10. 40 11.87 12.63 7.92
FeOp oveeaee e 3.89 1.46 2.50 1.59
FeO e es 1.88 4,95 3.08 2.95
MO« 1.62 3.10 5.55 2.34
CaO.oee . . .96 7.62 14. 65 29. 34
NaO oo 3.48 3.96, 3.35 2.94
KO oo .99 .86 1.37 .64
H,0at100°. .. ....oooeeo... 1.06 1.45 1.43 5T |
H,0 above 100° . _._........... 2.60 '3.34 2.95 3.45
)X 0 N eeaes none .10 .29 | .16
MnO .oooeoeenn.. s .17 .22 .44 .57
(ol U none 510 | 7.76 | a11.30
100. 76 99. 67 99.84 | 100.00 .

aCO, determined by difference.

Traces of organic matter are found in all four sandstones, but were not determined.
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2. SANDSTONE DIKES IN SHASTA COUNTY.

Described by J. S, Diller in Bull. Geol. Soc. Amer., vol. 1, p. 411.
The rock is made up of quartz, feldspar, and biotite, with a calcite
cement. Serpentine, sphene, magnetite, and zircon also occur in it,
but are less common.

A. From Salt Creek, one ha,lf mile above McNett’

*  B. One and one- fourth miles below Ono Bridge, north fork of Cot-
tonwood.

C, D. Three-fourths of a mile below John Allen’s, Dry Cleek

E. From John Allen’s, Dry Creek.

Analyses A and B by T. M. Chatard, record No. 1106; C, D, and E

. by J. E. Whitfield, record Nos. 972, 973. :

A, P B C. D. E.

$i0y oo 48.13 | 48.10 | 59.10 | 6160 | 54.55
ALOy oo, - 11.19 12.16- | 14.02 12.15 10. 64
Fe,Oy «oonmeene. .. 1.25 1.02 316 | 2.09 1.59
FeO. ... ... ..... T 1.47 2.14 1.42 3.30 1.16
MgO ..o 2.22 | 165 172 2.33 129 .
CaO ... 16. 39 15.88 9.35: 6.92. 14. 30
Na,O...:.o......... 2.29 2.46 2.21 2.16 2.60
KO oo, 117 | - 1.56 1.49 1.41 1.68
H,0at110° .......: .78 T R SO IS .
H,0 at red heat..... 1.78 - 3.27 2.63 3.10 1.60
TiOp wcmeeeea .24 .47 .70 trace trace
PyOg ceeeieaas 1 .13 trace 08 10
MnO...ooveeee .. 29 26 trace trace 1.53
BaO .. ...l .04 10051 13 PR DA N PO
(o0 N 12.73 10. 36 4.65 5. 05 9.05
3O PN (R trace .27 10
(6] R R F trace trace 72

100. 11 99. 92 100. 45 100. 46 100. 31"

i T e

PO S IUCET L

-~



—

CLARKE.] . _ SANDSTONES. . 247

The following bedded sandstones of the same region are also
described: ' '

F. From middle fork of Cottonwood, 1 milé above Miller’s.

G. Top of cascade, 14 miles up Byron Creek from north fork of
Cottonwood. ' '

H. Two and one-half miles above John Allen’s, Dry Creek.

Analyses F and G by Chatard, record No. 1106; H by Whitfield,
record No. 974. ’

F G. H
B0y - e e et 55. 85 67.62 60. 74
ALOge oo e 13.20 13.63 10.25
Fe,08 o ee e 2.56 1.25 4,31
FeO......... S 4.77 3.27 6.21
MEO o 190 2.34 3.69
GO - 6.93 2.80 4.97
NyO eceeieeeeee e eeeeeeans| 2.60 2.78 | 1.83
(o J ) 1.89 1.11 .52
H,O0at 110°. . e aann 1.13 B S D
H,Oatredness. . ... .................. 2.99 2.83 4.36
(0 .76 .48 .86
P.0s. ... e e et .18 .08 trace
MnO .. iiiiaaa .24 15 trace .
17T o DO SR T:T: 4 03 |eaiiaiaal
[0 [, 4,97 .72 2.29
0 N SR I .40
L) PR (RPN PRI trace
99. 97 99.73 100. 43

3. SANDSTONE FROM SfILPHUR BANK.

Described by Becker in Mon. XIII, p. 92. Analysismadeby Melville
in the San Francisco laboratory. An altered sandstone, showing grains
of quartz, plagioclase, and orthoclase.

S10gn e e 68. 50 H,0at100°..... ........ .28
AlLOgooooiiioaib 12,82 H,0 above 100°......._. 2.11
1 o WU 129 || TiOpeeueenemnemnaennen. .60
20 SO 3% T I X o W .16
MgO <o 2.21 || MnO..oooovieeniii . 02
6T . 1.82 100. 47
N0 oo 6.03 :
KO et T 1.2
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MISCELLANEOUS SANDSTONES.-

A. Triassic sandstone from the Jaittelle quarry, near Hancock,
Maryland. Hard, compact, brown. Analysis by F. W. Clarke, record
- No. 613.

B. Brown sandstone, Hummelstown, Pennsylvania. Analysis by‘

E. A. Schneider, record No. 1280. Described by Diller in Bull. 150,
p- 7. P.R.C. 14.

C. Yellow sandstone from Stony Point, Mlchlgan Analysis by
F. W. Clarke, record No. 213.

D. Carboniferous sandstone adjoining the peudotlte dike of Elliott
County, Kentucky. See Diller, Amer. Journ. Sci., 3d series, vol. 32,
p- 125. Analysis by T. M. Chatald record No. 354.

E. Yellow sandstone, Armejo quarry, Colorado Analysis, partial, -

by T. M. Chatard, recmd No. 289.

A B. ’ C D )

SiOx ................ 76. 43 88.13 84.57 60.78 81. 27
ALOg oo } - 5.81 5.90 10.54 9.81
FeyOf «omoeeenn.. . 1.77 6.48 3.27 1.44
FeO. . oo B 3 A D A I (N
MgO oo, 92 .53 68 1.59 42
CaO.oee X .84 20 |iiiaal... 10.15 .44
Na,0oooiieeiaaaa undet. .06 | undet. 1.41 undet.
KOumoone. el undet. |  2.63 | undet. 2.36 | undet.
H,0 at 100° ... _.... } '2 . .23 } L oo .85 } ' L1o
H,0 above 100° ..... .26 . 2.32
4 10 I I AN IO 03 |.cooea....
0 R SO K R 09 eeeeoen.
MnO ._............. trace |....... N O 100 .l
(670 Y IO AU 6.29 |ooooo....

. 98.76 99. 93 99. 55 99. 78 94. 57
Insol. in HCl....... 88.68 |.-cacc---l 91.87 |oceeei.... 95. 54
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F. Potsdam sandstone, Ablemans, Sauk County, Wisconsin.” De-
scribed by Diller in Bull. 150, p. 80. Analysis by Schneider, record
No.1280. P. R. C. 15.
G. Banded sandstone, Peoa, Utah. Described by Diller in Bull.
150, p. 80. Analysis by Schneider, record No. 1280. P. R. C. 16.
H. Brown sandstone, Flagstaff, Arizona. Analysis by T. M.
Chatard, record No. 1144.
1. Sandstone, Robinson mine, Summit County, Colorado. Analysis

" by L. G. Eakins, made in the Denver laboratory, partial.

¥ G. H 1
S0, e oL 99, 42 96.60 | a79.19 | 56.33
ALOgs. oo, 1.30 i
10y ; } .81 } 2.02

FeyOp o ooomeaaaaae . 2.45 .97
MgO ... s .08 .23 7.30
Ca0 . .04 | 778 14.01
NaO o N undet.
O R AR P P undet.
H,0at100°_ ......_...... O } 18 L1 .32 undet.
H,0 above 100° . .. _....._._... ’ .29 2.94 undet.
00, - e 577 | 519.04

99, 91 99. 14 99. 96 98.42

aSilica and insoluble matter. b Calculated for bases.
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€ <

CHERT.

From the lead-zinc region of southwestern Missouri and its exten-
sion into Kansas. ) \

Collected by W. P. Jenney.

A. Unaltered chert, East Hollow, Belleville, Jasper County, Missouri.

B. Partly altered, -same locality.

C. Altered to ‘‘cotton rock,” same locality.

D. From the Surprise mine, Joplin, Missouri.

Analyses by E. A. Schneider, record No. 1205.

A | B c. " b
S0y e T 98.17 98.92 98. 71 99. 46
ALOg Fe,0 e, .83 .48 43 17 .29
MgO oo .01 -.02 .02 - trace
080 oo e .05 .03 .03 .04
Ignition ......_.._.._.... S - Y .50 .34
' 99. 84 99. 87 99.69 | 100.13

E. Blue chert, unaltered, Bonanza shaft, Galena, Kansas. -

F. Same locality.

G. Altered, same locality.

H. Jasperite, Joplin, Missouri.

1. Jasperite, Galena, Kansas.

Analyses E, F, and G by E. A. Schneider, record No. 1205; H and I
by L. G. Eakms record No. 1208.

E F G. H I
S0y ccme i 99. 23 98. 60 99.13 95.77 97.33
AL,Og, Fe,Oy oo ... .22 .52 .16 1.84 1.89
MgO ...ioo.... trace - trace .01 .24 .09
10710 S C.02 .10 trace’ .54 11
Ignition ... .50 - .40 .20 | 0117 i
99.97 99. 62 99.50 | 99.56 100. 19

T

"

Fin

e YT ot
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SILICEOUS SINTERS.

From the Yellowstone National Park and similar localities. De-
scribed by W. H., Weed in 9th Ann., p. 619. Analyses A to H, inclu-
sive, by J. E. Whitfield, record Nos. 97, 100, 707, 708, 812, and 998;
analysis I by E. A. Schneider, record No. 1254. A to E from Yellow-
stone National Park.

A. Dried siliceous jelly from Emerald Spring, Upper Basin.

B. Sinter from Solitary Splmg, Upper Basin.-

C. Grayish sinter from margin of Splendid Geyser.

D. Compact sinter from Old Faithful Geyser.

E. From Asta Spring, Hillside Group.

F, G, H. Three samples of sinter from Rotorua, New Zealand. For
comparison with Yellowstone sinters.

1. Sinter from Mount Morgan gold mine, Queensl‘md Austraha
Described by Weed in Am. Journ. Sci., 3d series, vol. 42, p. 165.

A 5. G D. E.
8i0,..... e 93. 37 93. 88 81.95 89. 54 89.72
ALOy oL - 1.16 1.78 - 6.49 2.12
, } 1.02
Fe,Op oo .. trace .14 trace trace -
MgO . ... .05 .07 .15 trace trace
CaO..o. . ... .29 .25. .56 1.71 2.01
NagOoooooi . J11 .28 | 2.56 112 |oo..o....
KO .02 .23 .65 L300 feaaiioaaa
H,0 (ign.).......... 4.17 3.37 7.50 5.13 7.34
NaCl............... .08 .18 trace trace |...ooci-o.n
10 N .31 .20 .16 trace trace
C, organic -._....... £ SN P R PR PP
H, organic.......... B0 RO RO PR RPN R
. 100. 41 100. 33 100. 02 99. 92 100. 09
F G. H 1
Si0geee 92. 47 90. 28 74. 63 94. 02
ALOg. ..o, 2.54 3.00 15.59
DX N ORI DN MU } 2.27
MgO .. 15 trace trace trace
(07:10 79 .44 1.00 07
UL X O N R {1 I P,
% 0 N I S 1.02 feocooaoo.o.
20a6105° oo i e 1.07
Ignition ............ 3.99 6.24 7.43 2.29
99.94 99. 96 99.97 99.72
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’

THE CARBONATE ROCKS: LIMESTONE, DOLOMITE,
SIDERITE, ETC.

VERMONT AND MASSACHUSETTS

A. White marble, Rutland, Vermont. Analybls by L. G. Edkms,
1'0001'd No. 1213.

. Thé portion of ‘A insoluble in dilute hydlochlouc acid. Same
andlyst and nuntber. A

C. White marble, Lee, ] M‘Lbb‘tbhﬂ%@tt& Analysis by E. A. Schneider,
record No. 1279.- Descnbed by Diller in Bull. 150, p. 299. P. R. C.
116. ' .

D. Limestone, Lee, Massachusetts. Collected by B. K. Emerson.
From cut on west side of railroad. Analysis by George Steiger,
record No. 1654.

E. Dolomite, Charlemont, Massachusetts. - Collected .by Emerson.
Analysis by Eakins, record No. 1343. ' o

F. Dolomite, Webster, Massachusetts. Collected by Emerson.
Analysis by H. N. Stokes, record No. 1634. : :

A B c D. K F
Insoluble . 8.00 |.......... PR £ R POV PR PR
(3110 I 56.69 |........-. 95 67 1.01
AlLO;. ... 39 31.16 } 04 09 trace 17
Fe,Op - oo ’ none 08 none
FeO...... 14 2,13 |- 10 7.60 37
MnO ... | e 1.61 08
NIO e ... 03 1l
CaO...... 50.79 2.68 30. 88 54.75 28. 63 30.82
MgO ..... trace . 8.27 - 21.42 56 16.17 21.35
KO oo undet. |.......... 15 Jooeeeeae. .10
Na,O._ ... |.......... undet. |.......... 02 )l e .01
H,0...... £ N D O 08 fiiei.. .09
20 P R PO (R L03 | 06
COyonen.. 39.80 {o-a...... 46.72 | - 43.38 45.35 - 45. 84
70 WU U SR I I
100.13 95.93 99. 45 100. 16 100. 14 99. 90

R A I

PR

e DR

—n it
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NEW YORK, PENNSYLVANIA, MARYLAND.

A. Dolom'ite-marble, New York Quarry Company, Tuckahoe, West-

~ chester. County, New York. Analysis by W. F. Hillebrand, record

No. 746.
B. Hydraulic-cement rock, Akron, New York. Analysis by George

Steiger, record No. 1655.

C. Compact gray limestone,-Greason, Pennsylvania. Analysis by
E. A. Schneider, record No. 1279.
D. Dolomite- malble, Cockeysville, Maryland. Analysis by Schnel-'

- der, No. 1279. P. R. C. 117.

E An earlier sample of D. Analysis by J. E. Whitfield, record

- No. 827. P.R.C. 117.

Rocks B, C, D, K are described by Diller in Bull. 150, pp. 127, 133,
300. ' : : :

r ) A B. .G D. " E.
Insoluble....._...... 1.33 |ocaeaoo..s 11.07 5.87 ...
15 [0 I PO 9.03 |t 44
TiO, v eeeiemeeteaacfoeeaeanes 0 [ T PO R A
ALOg- oo e 225 |ieeeen.. } w0 1.22
Fe,Op oo 21 85 |-, R I
FeO. . o iaiiiiill | ;72 PR t......| trace
(07:7 0 S 30. 68 26. 84 39.26 29.08 30.73
MgO _.... s 20.71 18.37 9.00 20. 30 20. 87
KyOoomeee el 85 e
NaO........... N I 1T0) (T RN PR PO )
HO..ooooo... . .16 98 | 18 |l 1.22
X e YT IR 17 S O IO (S
COp omeeeeaiae . 46. 66 40. 33 38.82 44. 26 45.85
Organic matter. . ....|. ool |oiaiaaaat 6 T P

\ 99. 75 100. 21 99. 08 99. 61 100. 33
s L
7
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VIRGINIA AND WEST VIRGINIA.

A. Limestone, upper ledge, Moundsville Narrows, West Virginia.

B. Same as A, lower ledge. - Analysis A and B by T. M. Chatard,
record No. 127,
" C. Trenton limestone, Lexington, Virginia. Analysis by R. B.
Riggs, record No. 365. .

D. Limestone, Staunton, Virginia. -Analysis by George Steiger,
record No. 1630.

E. Part of D insoluble in one-tenth hydrochloric acid.

F. Soluble part of D. Analyses E and F also by Steiger, same num-
ber. These three analyses are accompanied by analyses of the residual
clay, formed by the weathering of the limestone. See section on clays.

A B c D. E P

Insoluble..... 10. 33 5 s S R
5710 R ) 44 7.37 6.98 39
TiOp oo U O .09 .09 none
ALOy ool L92 1.39 .53
Fe,05 -oonnne .90 .96 42 29 .25 04
FeO...o.....j..... U T I .63 none .63
‘MnO......... trace trace |......... none none none
CaO..__..._._. °48. 02 53. 26 54.77, | 28.39 .04 28.35
MgO .. ....... 1.08 .93 trace 18. 30 .15 18.15
)T SN SO S A 1.09 .91 .18
76 TN HR R PN N1 .04 .05
H,0 at 100°... } 05 } 10 } 108 .09 undet. undet.
H,0above100° .49 .15 L34
PO, ......... trace trace |-........ .03 none .03
(00 X 39.18 43.16 42.72 41.85 none 41.85 .

99. 56 99. 94 99.43 | 100.63. 10. 00 90. 54

L .

ek e o e e -
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GEORGIA.

A. Marble, Happy Valley.

B. ‘“Creole” marble, Happy Valley.

C. Portion of B insoluble in dilute hydrochloric acid.
D. “Cherokee” marble, Happy Valley.

E. Portion of D insoluble in dilute hydrochloric acid.
Analyses by L. G. Eakins, record Nos. 464, 485.

A B C. D E

Insoluble «onoofiaaaiaan 1.84 |oocoaa... 2.0 |.....-o...

5 (0 2,28 |oceeeeao-. 58.21 |ooo....... 55. 48

N ALOgneiaaanans 91 .17 7.87 15 15.58
{ Fe,0p cooceanennn 5 VN P S U

) =10 N P 05 .31 06 trace

Ca0. . oomeaeaannn.. 52.16 53.91 12.53 53. 69 14.52

MgO womesaaannn.. 2.09 83 20. 42 83 12.88
4 CHO. .45 13 |oeeennnns 17 fieeeoenns
€Oy e 42.22 43.16 |..ooo..... 43.18 j...ee...

100.28 | 99.69 98.84 | 100.04 98.46

FLORIDA.
1.-CORAL AND SHELL ROCKS, COLLECTED BY N. S. SHALER.

Partial analyses only. Chlorides and sulphates present; alkalies
and phosphates not looked for.
A, B, C, D. Coquina gravel, Tortugas.”
b E. The same, Key West.
Analyses by F. W. Clarke, record No. 878.

A, B. C. D. E.

8i0,. ... SRR .19 .22 .32 21 | .2
ALO, Fe,0 ........ .19 47 .56 .76 .56
(0770 TR 52.2¢ | 5124 | 49.88 | 5195 | 5152
MgO ooeonenann. 1.53 2.09 1.93 1.44 2.08
(¢ N 41.46 | 41.07 | 40.39 | 41.53- | 41.58
HO.ooooeee | 827 .57 | 512 3.07 3.19

98.88 | 98.66 | 97.70 | 98.96 | 99.18
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F. Near Fort Worth. :
G. Kast side of St. Johns River, near Seville.
H. Corroded surface, Miami Reef.

1. Near Oak Hill.

J. Near Melborne.

Analyses by F. W. Clarke, record No. 885.

{ F. G. H AL J.
Si0g - cacaaanannen 2.94 8.50 2.99 587 | 17.83
ALO;, Fe,0y......... .23 .73 .65 .95 1.18
(0T B 51.51 | 47.29 | 51.22 | 50.3¢ | 43.85
MgO .o, .71 1.51 .08 .37 .26
0, ...... SR 41.59 39.00 | 41.22 | °39.62 34.31
5 K0 SO 2,64 3.37 2.23 3.21 2.53

i , | 99.62 | 100.40 | 98.37 | 100.36 | 99.96

K. Coarse shell mass, Senote.

L. Coral rock, Salt Key Bank.

M. Loggerhead Key.

Analyses by L. G. Eakins, record No. 882, The following analyses,
alsoxpy Eakins, No. 883, are included for comparison: .

N. Coralline bottom, Barbados.

O. Recent coral (Siderostria), Bermuda.

\

e | e i D

L

{ K.' oL M., N 0.
Si0g. . .22 1 20 |0 117 | . .23
ALO . . :o .. 18 |y .04 .22 .31 trace
Fe,05. oo, . } ? } } }

CaO ..o, 54. 87 53. 54e 53.54 | 46.45 55.16
MgO -oeoeeeeena.. .64 .71 .78 5.15 20
COy woviiiiis 43.89 43.87 43.71 43.40 | 43.74
MO . 11 1.13 .81 2.73 | .54

99.91 99.40 |  99.26 99.21 99. 87

e
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2. MISCELLANEOUS ROCKS.

A to M inclusive. Thirteen borings from the artesian well at Key
West. Partial analyses by Steiger, record No. 1553. The figures at
tops of columns give depths in feet from which samples were taken.

A. B. C. D. E. F.
2 100 150 350 600 775
8i0,...... 17 .25 12 | 352 5.10 .13
ALO,..... .20 .17
.08 .40 .35 .14
Fe,0; ... .07 .07 } } } }
Ca0...... 54.03 | 5401 | 54.38 | 51.46 | 48.87 | 46.53
MgO ..... .29 7T .86 | 167 2.50 6.70
Co,...... 42,52 42,84 . 43+36 41.77 40.72 43.60
97.28 | 98.11 | 98.80 | 98.82 | 97.54 | 97.10

1125 1325 1400 1475 1625 1850 2000

10 .05 .07 .19 .06 .05 .03 .07
ALO,Fe,0p...1 .21 11 .16 14 |t 17 .16
Ca0.......... 53.84 | 54.49 | 55.12 | 54.48 | 53.90 | 54.28 | 54.02
MgO o.ennn... .86 .62 .30 3 | L1e | o112 | 108
(60 M, 42,87 |43.29 |43.28 | 43.38 |43.37 | 43.13 | 43.20

97.83 | 98.58 199.05 | 98.79 | 98.63 |98.73 | 98.51

P,0; is present. Is included with Al,0; and Fe,C,.

N. Supposed cement rock, River Junction. Received from D. T.
Day. Analysis by George Steiger; record No. 1844.

S 12.31
AL g et e e 12.19
S 66
(07T O 26. 28
L O 16.72
L O S none
B T O S O .50
H,0at100°...... ... el .94
H;0 above 100°. . ..o 2.05
2 S .05
00, - e 38.12

99. 82

Bull. 168—17
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TENNESSEE, ALABAMA, LOUISIANA.

A. Limestone;, Knoxville, Tennessee. Analysis by L. G. Eakins,
record No. 1159.

B. Knox dolomite, Morrisville, Alabama. Described by Russell in
Bull. 52, together with a residual clay derived from it. See section
on clays. Analysis by W. F. Hillebrand, record No. 797.

C. Limestone from Rayborn’s salt-lick, Bienville Parish, Louisiana.
Analysis by R. B. Riggs, record No. 323.

D. White marble, streaked with black.” From 5 miles west of
Winnfield, Louisiana. Analysis by W. F. Hillebrand, record No. 760.
In addition to the constituents named in the table, this marble con-
tains traces of barium, strontium, chlorine, and organic matter.

A B c.’ D
Insoluble ... el .65
SI0y w oo 17 3.24 ;15 T DO,
AlOg. ool 04 17 } 161 trace
o T 23 w | T .
FeO oo 06 |oeeeoenae-n trace
MO C e trace 10
Ca0 e 55.47 29.58 54.09 55.01
MgO. o 30 20. 84 06 60
Hy0 oo 21 30 foceeenans .13
) R SN S I 13
(COZ .......................... 43.63 45.54 44.12 43.43
30PN DU F .05 27
100. 05 99. 90 100. 53 100. 19

[E TSRS
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TEXAS.

- Supposed cement rock, Uvalde quadrangle. , Collected by T. Way-
land Vaughan. Analysis by W. F. Hillebrand, record No. 1759.
A, the rock; B, the part insoluble in dilute nitric acid.

A B.

S e TR 10 || Si0p et 20. 80
Fe,05 ALO;y «nenennenn. 09 || ALOgeoomeieil 3. 44

CaO.......... D 40.82 FeyOp oo,

MgO ................... .18 L P205 ....................
L0 32.41 HyOeeeieiaceaeee 1.14
Insoluble......o.oo.... 25.57 Alkalies «cceeacaeaaan . .19
) NaCl, Mn, Hy0q........ .83 pogn

100. 00
a By difference.
ES ' OHIO.
A, B, C, D.- Trenton limestone from New Vienna.
Pal‘mal analyses by F. W. Clarke and R. B. Riggs, rccord Nos. 729
730, 732. Iron and alumina are present in soluble form.
A \B. c. D.

Insoluble . ...oiiveeeeeaoaoo s 8.47 9.93 2.12 28.43
’ Ca0 .o 47.16 49. 04 51.18 23.00
' MEO e 1.52 .58 - 3.08 12.90
COg cee et 36. 20 37.64 42. 04 30.82
92. 35 97.19 98. 42 95.15

E. Trenton limestone, Arcadia, Hancock County.
< F. Air-line Junction, Toledo. This sample contains a great deal of
ferrous carbonate.
G. Gas rock, St. Henry’s. well, Mercer County.
H. Oil rock, Lima.
. All Trenton. Analyses, partial, by Clarke and nggs, record Nos.

729, 730.
E F. G H
Insoluble.......... e 8.56 3.52 2.27 1.64
Ca0 el 47.17 30. 64 50.34 | 32.24
MEO e, 2.59 18.05 2.86 17.36
5 (6 ¢ 38.54 42.82 40.96 43.92
96. 86 95.03 96.43 95.16

@
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The following partial analyses by F. W. Clarke, record No. 738, all
relate to Trenton limestones: ‘

A. Well No. 3, Bryan. Gas rock.
B. McElree well, Kenton. Depth, 1,315 feet.
C. Huntsville. Depth, 1,405 feet.
D. Prospect. Depth, 1,650 feet.
E. Findlay street well, Dayton. Depth, 975 feet.
F. Xenia. Depth, 1,075 feet.
G. New Madison. Depth, 1,150 feet.
A. B C. D.
Insoluble.. ... 9.22 5.26 4.41 26.12
Fe,04 ALOg «eomeoeenn.. 1.51 110 | 315 2.57
(67161 0 49. 00 84.32 57.23 66. 02
MO0 - eeeeeaan 38.59 | 8.43 | 33.16 3.77
98. 32 99.11 - 98.95 98. 58
- B, F. - G.
Insoluble ......ooooooeeeeemeennnn.d - 123 | 923 | 1m
Fey0p AlyOge e memeee e eaeaee .58 .18 3. 60
CaC0;g - e e e 82. 36 86. 54 64.91
MECO0; - e e 1.67 2.99 17.98
96.95 | 98.94 97.60

In C and G there is ferrous cétrbonate.

I N (SP LT

[

e i
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Partial analyses by Charles Catlett, record Nos. 754, 755, 756 757;
all of Trenton limestones from the natural-gas belt.
. London. Depth, 1,594 feet.
Air-line Junction, Toledo. Depth, 1,415 feet.
Celina. Depth, 1,112 feet.
. City well No. 2, Upper Sandusky.
Sandusky. Depth 2,260 feet.
Gas rock. Pauck well, St. Marys Township, Auglalze County.
. Gasrock. Bennett well St. Marys Township. Depth, 1,121 feet.
. First city well, Carey. Depth, about 1,350 feet.

I. Well No. 2, Fort Recovery. Depth, 1,065 feet.

J. Waggoner well, 6 miles west of Fremont. Gas rock.

K. Loomis and Nyman well, Tiffin. Depth, 1,470 to 1,481 feet.

L. Loomis and Nyman well, Tiffin. Depth, 1,488 to 1,494 feet.

M. Port Clinfon. - Depth, 1,660 to 1,700 feet.

"N. Wauseon. Depth, 2, 135 feet.

O. Napoleon. Depth, 1,830 feet.
- P. Kossuth, Allen County. Oil rock.

Q. Doenze’s well, Franklin Township, Mercer County. Depth,
1,107 feet.

HOHECSQRE >

A B C D. E F
" Insoluble....... 15.90 2.88 2.95 8.18 3.65 3.18
AL O,, Fe,0,....] 1.84 8.68 2.95 | 4.31 4.58 3.12
CaCOyoeeeeenn.. 77.69 | 54.68 | 68.41 | 64.25 | 54.62 | 52.18
MgCO;y «eveoo.. 1.89 | 25.73 | 24.18 | 15.93 | 33.67 | 38.42

97.32 91.97 98.49 |- 92.67 96. 52 96. 90

G H 1 J. K L.
Insoluble....... 1.66 5.72 1.89 | 5.22 5. 66 9.88
ALO,, Fe,0, ....| 2.48 3.08 1.57 6.32 4,86 1.46
CaCOy.......... 56.94 | 80.11 | 87.88 | 52.93 | 52.89 | 79.39
MgCOy ......... 35. 55 8.09 7.43 | 82.75 | 33.46 6.20

96.63 | 97.00 | 98.77 | 97.22 | 96.87 | 96.93

M N 0. P Q.
Ingoluble -....oeeeeenn..| 7.46 | 18.24 2.68 1.08 3.88
ALOG Fe,0puuennnnnnnnnn. 416 | 7.28 2.14 .68 8.38
[07Y0/o N 71.08 | 42,82 | 53.85 | 90.72 | 69.58
MECOheuaee e aannnnn. 14.84 | 28.11 | 87.38 8.69 | 10.98

97.92 96. 45 95. 98 99.15 92.27
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INDIANA,

A. -Buff limestone, Hoosier Stone Company, Bedford.

B. Blue limestone, same locality.-

Analyses by F. W. Clarke, record Nos. 306, 307.

A. B.
S0, - e .63 1.69
ey 04 - - e oo e .39 .49
080 <o e 54.19 54.18 -
MgO . eeiiieceiaioeL .39 .37
O A trace trace
L 44.01 43.08
S0y e e none none
) 99.61 | 99.81

The following Trenton limestones are all from the natural-gas belt:

by

C. Union City. Depth, 1,160 feet.

D. Bluffton. Depth, 1,062 to 1,067 feet.

E. Muncie. Depth, 920 feet.

F. Greensburg. Depth, 867 feet.

G. Vernon. Depth, 905 feet.

H. Wabash. Depth, about 900 feet.

Analysis C by F. W. Clarke, record No. 738. The remainder
Charles Catlett, Nos. 753, 758. ;

A c. D. E. F. 6. H.
Insoluble..... 2.14 2.87 3.30 .87 8.00 3.52
ALO,. Fe;0,...| 1.23 4.48 3.72 55 | - .60 7.58 -
CaCO;........ 83.21 53.43 51.96 94. 60 85. 56 53.18
MgCOq .. ... 12.48 | 37.47 | 38.11 .36 trace 30.53

99.06 | 97.75 | -97.09 | 96.38 | 94.16 | 94.81

o~

RN, !

e e
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MISSOURI.

Limestones and dolomites collected by W. P. Jenney. Analyses by
L. G. Eakins, record Nos. 1184, 1207. CO, calculated.

A, B. Cherokee limestone, quarry near Seneca, Newton County.

C, D. The same, near Grand Falls, Newton County.

E, ¥. Dolomite, Oswego land, Joplin.

A. B. c. ‘ D. E. . 1
Insoluble. .66 1.21 1.01 1.01 29. 77 11. 66
ALO,. ... 11 13 .08 .13 } 1.82 } 1.03
FeO...... .05 .07 .05 trace
MnO..... trace trace .03 trace |o.eoaooiilaoaii...
Ca0...... 55.29 |- 54.92 54, 98 55.11 21.46 28.72
MgO ..... . .23 .20 .31 .32 14.79 17.26
CO, ...... 43. 69 43.31 43, 54 43.65 33.13 41.55
100. 03. 99. 84 100. 00 100. 22 100. 47 100. 22

~ KANSAS.

A. Limestone, Silverdale. Analysis by Charles Catlett, record No.
967. _

B. Cherokee limestone, Short Creek, near Spring River, Cherokee
County. Analysis by L. G. Eakins, record No. 1184.

C. Supposed marl, large surface deposit near Wakeeney, Trego
County. Analysis by F. W. Clarke, record No. 212.

A B. C

Insoluble . ..o fieeeeeas 32 |eeia...
B10, - e 5.27 Hieieiennn 14. 06
ALOg. oo 1.07 17 Jeeeoa. ..
5 o S 5 B PO 5.10
FEO e e e, .32 20 |o........ .
MDO o e 02 [ee.eo....
Ca0 .ot 50. 36 55.25 43.05
10 .56 35 50
(o B IS 10 feeee i
NAgO oo aaee e 20 eereeeeeee
1= Ko SO T8 e 177
o 1 S RO IO
00 U 40. 34 43.79 35.03
80; coeiiaannn s /A O I

99.84 | 100.10 99.51
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MICHIGAN, WISCONSIN MINNESOTA CANADA.

Most of the rocks considered under this heading were described by
Irving and Van Hise in Mon. XIX, pages 131 and 191. A few other
analyses, also representing Van Hise’s collections, are taken from the
laboratory records. The Canadian rocks are from near the boundary
line, and relate directly to others gathered upon the Minnesota side.

A. Dolomite, near Sunday Lake, Gogebic district, Michigan. Anal-
ysis by W, F. Hillebrand, record No. 767.

B. Dolomite, Penokee region, Wisconsin, NW. } sec. 22, T. 44 N.,
R. 5 W. Analysis by Hillebrand, record No. 768.

C. Limestone, bed of Slate Creek, Huron Bay slate quarries, Michi-
gan. Analysns by T. M. Chatard, record No. 894. From laboratory
records; not in the monograph clted

D. leestone, east end of Ogiskemannissi Lake, Minnesota. Anal-
ysis by Chatard, record No. 899. Not in monograph.

A B. C D
1S 10 3.07 .63 7.05 41.99
ALOge e e .48 1.24
FeyOqe ceeea i .09 .03 1.33 .42
FeO .o e . .86 ) undet. C 477
MnO... oo L., - .15 .08 .19 .26
Ca0 . e 29.72 30.94 50.08 16. 85
MEO oo 19.95 | 20.68 .57 8.41
0at105° .l | e 05
Hy0 080 e } -30 27 25 1.02
X O I [ 27 .05
COy oo 45.31 46, 27 39. 68 24,70
310 PR IR RN .21 32
() trace trace |occeeecooofenaaaiooos
99. 45 99, 65 100. 11 100. 08

B

SE e .

i

e e o A B A male

T
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E. Iron carbonate, SE. } sec. 20, T. 47 N., R. 43 W., Michigan.

W., Michigan.

F. Iron carbonate, south side of Sunday Lake, Michigan.

G. Iron carbonate, Palms mine, Gogebic district, Michigan.
Analyses E, F, and G by W. F. Hillebrand, record Nos. 769, 770, 771.
H. Iron carbonate, Miner and Wells Option, sec. 13, T. 47 N., R. 46

Analysis by T. M. Chatard, record No. 893.

L. Iron carbonate, NW. } sec. 18, . 47 N., R. 45 W., Michigan.
Analysis by Chatard, No. 895. -

E. F. G. H L
Si0g.cceeeieeaaanen 3.16 28. 86 46, 47 46.01 36.73
0 T IR .20 .10 .12 .19
ALOg ool 08 | -1.29 .70 .83 .38
Fe,Of comnennianns .93 1.01 .86 1.35 .98
FeO.oovriiinnnannns 15.18 37.37 28. 57 26.07 34. 81
MnO.......o...... 1.15 .97 .40 2.09 .52
CaO. e, 26. 65 .74 .49 .63 .48
MgO oo 11.01 3.64 2,30 2. 86 2.74
H,0 at105°...__.... . .12

. H,0dgn ............ } -5 } 68 } 60 } S Ln 1. 40

; POgucenacina s .06 trace trace .07 .01

i (60 41.10 25. 21 19. 24 17.72 22.44

0 U RO AU RSP .15 .16

i [6) S, trace |....eoo... ;O SR
FeS, .ooooieiiiooo. NS 7 T PR N PO I

’ 100. 20 99. 97 99. 73 99. 61 100. 96
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J. Ilon carbonate, Penokee iron range, NE. $ sec. 6, T. 45, R 2 E.,

Wisconsin.  P. R. C. 999. BN

K, L. Black, slaty, carbonaceous iron carbonates, Animikie forma-
tion, Kakabikka Falls, Kaministiquia River, Canada.

M. Iron carbonate, west end of Gunflint Lake, Minnesota.

N. Iron carbonate, north side of Gunflint Lake, Minnesota.

O. Iron carbonate, north side of Gunflint Lake, Canada.

Analyses J, K, and L by R. B. Riggs, record Nos. 376, 377, 378;
M, N, and O by T. M. Chatard, record Nos. 897, 898, 900. '

N J. K. L. M. N, 0.
(10 X 15. 62 37.73 ‘ 54. 26 58.23 46. 46 23.90
TiOp - cvcemeeeaafoeceaeaa|oecee e el eaaiao..| trace? | trace? none
ALOge oo a27 | .41 | 257 .06 .24 .07
Fe,Op «onenenn-. 814 | 6.42 | 362 | 5.01 64 | a4
FeO....... .--.-] 32.85 22.92 19. 63 18. 48 26. 34 10.72
MnO........... 5.06 .40 .19 .25 .21 .28
CaO............ .81 1.26 1.07 .38 ‘1.87 22.25
MgO ........... 2. 66 3.98 2.93 9.59 3.10 8.52
H,0at 110°..__. .07 .07 none

,0 at redness } 88 } 2T } 1.20 2.01 | 115 .99

2 0 A PR PR N 03 .13 trace

COp e 30. 32 18.01 14. 93 5.22 19. 96 32.42

S AU ISR ISR R 19 .14 17
C o I IO 3.54 VL2 SN I R

100.41 | 100.41 | 100.85 99.52 | 100.31 99.76

T e
[P SoH

whs

ey
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P. Ferrodolomite, Marquette district, Michigan. Analysis by
George Steiger; record No. 1473. P. R. C. 994.

Q. Ferrodolomite, Marquette district, Michigan.

R. Portion of Q insoluble in hydrochloric acid.
S. Soluble portion of Q.
Analyses Q, R, and S by George Steiger, record No. 1442. These
rocks are not in the monograph cited.

P. Q. R. S.
510 42.37 | 26.97 | 26.67 .30
ALy e, ©1.30 .12 1.18
Fe,Op «ovonnnnn. 1.09 2,31 .16 2.15
FeO. oo, 31.41 | 89.77 |oeeee... 39.77
MnO ..oooemee e . L I .29
Cal.onenne... .50 66 |oeeeeno.. .66
MgO ..o, 2.48 1.94 .10 1.84°
Alkalies .. _.....loo.o..... 0 I .09
H,0at100°. .. _|......... 100 e
H,0 above 100° .|......... I3 R PO
X MU I 1% S T .03
COy el 21.80 | 26.20 [......... 26.20
99.65 | 100.17 | 27.05 | 72.51 )
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A
B

C.
D

E

ANALYSES OF ROCKS, U. S, GEOLOGICAL SURVEY.

YELLOWSTONE NATIONAL PARK. -

. Terrace below the hotel.

. Cupids Cave.

. Ridge behind main terrace.
Analysis C by F. A. Gooch, record No. 243; A, B, D, and E by
J. E. Whitfield, record Nos. 240, 242, 244, 245.

[BULL. 168.

Travertines described‘by W. H. Weed in 9th Ann., p. 619.

Near Sulphur Spring No. 246, Mammoth Hot Springs.
. Extinet spring, main terrace, Mammoth Hot Springs.

A. B. C. D. E.

[ST0 N .08 .15 o .01 .06 .26
AlLOg. oo, .15 .49 } 05 .14 .11
O P
CaO.oiaaaannn. 53. 83 53.41 55. 02 55. 02 54.06
MgO oo, .90 .42 .07 .06 .66
KOt . .01 X\ 7O S I
NagO ool 08 |l
HO. oo 1.43 2.44 1.61 1.06 1.19
Nall . oooeeenne. .02 .13 .12 .20 .26
1 :Co) DU [T N SO 08 feeeeeannn.
805 « oo, 1.72 .55 .49 .70 1.84
(00 N 41.79 41.96 42.95 42.25 42.14
C (organic)......... .21 .37 11 ! none

' 100.13 99.96 | 99,77 99.81 | 100.02

. B
L e ek S
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MONTANA.

Rocks collected by A. C. Peale. Analyses by Charles Catlett, record
Nos. 890, 905. .

A. North of East Gallatin River.

B. West of North Boulder River.

C, D. North of East Gallatin River.

E. Base of Carboniferous, west side of Bridger Range.

F. Middle Carboniferous, north of Gallatin River.

G, H. Upper Carboniferous, north of Gallatin River.

Analyses all partial. A, B, C, D, and H were published by Peale
in Bull. 110, pp. 16, 28, and 40. ' ‘

A B. C D
Tnsoluble - eneeeeeeene .34 178 | 23.50 | 35.26
Fey04A1,0qn e e e eeeeeaeen .22 .40 2.50 1.92
0800 el 54. 54 54. 54 67.85 59.11
MEO0y - e 43.63 | 42.62 6.18 1.96

99.73 | 99.34 | 100.03 | 98.25

E F. G. H
Insoluble .o euneneneeeeen. .. 9.98 599 | 50.74 | 25.24
Fey0g ALOg vnenenenennnnnsn. .38 .58 .30 5.30
CAC0g- - e emee e 88.50 | 91.96 | 32.28 | d40.21
MEO0g - emeetmemeamaeeeen .95 1.35 | 13.91 | 25.25

99.81 99. 88 97.23 96. 00
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COLORADO.
1. DENVER BASIN.

Rocks described by Emmons in Mon. XXVII. Analyses made by
L. G. Eakins, in the Denver laboratory.

A. Upper Wyoming limestone, M01r1son

B. Niobrara dolomite.

A. B

Insoluble. .. oo i eaaa... 5.32 12.01
ALOg. e e e .53 .54
e O N .38 1
MDO oo eaaaas e .49 | .20
Ca0......... s P 48.73 | 27.49
MO - oo e 2.95 18.03
5 0 S 11 .61
o RPN .03 .03
oo T S el 41.71 | 4140

100.25 | 100.42

o i A
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2. LEADVILLE DISTRICT.

Rocks described by Emmons in Mon. XII. Analyses A and E by
W. F. Hillebrand; B, C, and D by A. Guyard; all made in the Denver

lahoratory.

- A. Upper blue limestone, Silver Wave mine.
B. Upper blue limestone, Dugan quarry.
C. Upper blue limestone, Glass-Pendery mine.
D. Montgomery quarry, near base of blue limestone.
E. White limestone, upper part, Carbonate Hill quarry.
A B. c D. E.
' 10 .21 .70 .27 7.76 11.84
AlOg e .27 1} 17 .04 1 1.66
CFeyO « e, .21 1 .22 .10 1.51
FeO...oooooooo... .24 .38 13 .57 .83
MnO._.............. trace .05 .20 06 ool
<~ (077 0 S, 30.79 30.43 29.97 27.26 26. 60
MgO ..o 21.14 20. ’_78 21.52 20. 05 17.41
&0 JUUTU .03 .05 | .01 .02 .02
NagO oo, .06 .09 .02 .04 .03
HO. ... e .22 .04 .07 .05 .48
POs e trace .12 03 | o7 trace
(010 46. 84 46.93 47.39 43.79 40.01
. SOg ccieiciii o Cotrace f.ooeoiiii|eeooiln trace |..........
: (o TP .10 .14 .04 .06 .05
FeS, cooeeio. trace trace |-ennennen trace |..........
Organic matter...... .03 .03 .02 17 A
100. 14 100. 02 99. 93 100. 01 100. 44
<
J
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3. FAIRPLAY, PARK COUNTY.

ANALYSES OF ROCKS, U 8. GEOLOGICAL SURVEY.

[BULL. 168.

Analyses made by W. F. Hillebrand, in the Denver lakoratory.
A. Serpentinous limestone, Buckskin Gulch.
B. Limestone, Fairplay.

C. Limestone, Mount Silverheels.

D. Dolomite-limestone, Mount Silverheels.
Analyses B, C, and D partial, with CO, calculated to satisfy bases.

A, B. C. D.
Insoluble .o oo e 2.87 .51 1.98
S0, e 1764 |eoneeeeeee e
ALOge oo 99 oo
10 NSRS 62 |
FEO - oo .18
MnNO - trace} '19} '10} 46
080 e 32.23 | 53.64 | 5550 | 30.19
MEO oo 19.01 13 17 | 20.47
Alkalies .. .... .. ............. RN | A RN (AR IR
) 0 JUUURURUTURUSS R 3.72 3 R IO I
12X 0 W N SRS U ISP
00 e 25.33 | 42.93 | 43.82 | 46.52
Ole e © e 08 e

99.92 | 100.87 | 100.10 | 99.62

4. PITKIN COUNTY.

Limestones and dolomites collected under the direction of S. F.

Emmons. Analyses by George Steiger, record No. 1559. CO, calcu-
lated to satisfy bases. Analyses partial only.
A. B. c. D. E. F. G.
Insoluble...| .16 .80 1.02 | 13.63 1.42 | 3L.12 7.78
Fe,0; ... .22 | 1.63 | 210 | 1.88 | 3.34 .36 .88
FeO........ .09 .23 .06 .64 .42 .19 .22
Ca0........ 30.66 |31.19 |33.74 |35.98 |31.61 | 37.28 38.85
MgO ....... 20.94 [ 19.69 | 16.76 | 8.25 | 18.06 .54 9.97
(66 47.13 | 46.16 |44.94 | 37.35 | 44.70 | 29.88 41.47
99.20 | 99.70 | 98.62 | 97.73 | 99.556 | 99.37 99.17
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The following samples from Aspen were analyzed by L. G. Eakins

-in the Denver laboratory. Partial analyses, CO, calculated as before.

H. Blue limestone. ,

I. Limestone.

J. Dolomite.

H I J
Insoluble . .ceueeaemen e .52 .33 .84
A .88 trace 1.31
[0 0 Y 31.16 55.81 30.46
111500 SR 20. 64 .16 20.90
GOy ceeeeearencacncranaeaaaacaaaanaann 47.19 44,03 46.92
100. 39 100. 33 100. 43

5. GLENWOOD SPRINGS, GARFIELD COUNTY.

Limestones and dolomites collected under the direction of S. F.
Emmons. Analyses, partial only, by George Steiger, record No. 1559.
CO, calculated to satisfy bases.

A B | ¢ D. E. ' G. ]
Insoluble..... 21.45 | 47.74 6.47 3 71 9.4 | 17.82 1.96
Fe,Op conennnn .97 .18 | .42 | none .26 T4 .03
FeO.......... .23 .7 .35 .55 .32 .57 .35
CaO0.eceea. .. 40.64 | 15.87 | 46.65 | 47.40 | 39.56 | 26.50 32.14
MgO ......... .78 | 10.80 2.64 4.49 8.56 | 14.86 18.72
(610 X 32.73 | 24.13 |39.56 |42.156 | 40.52 -37.18 45.85
96.75 | 99.23 | 96.08 | 98.30 | 98.66 | 97.67 99.05

H 1 J X. L M
Insoluble..... 2.27 .22 .23 .06 .22 L1
Fe,0 caaeann. none .10 .03
. .09

FeO.nn...... } 14| trace 0 none .10 .07
CaO.ceenaoon 53.79 55.17 55.49 55. 81 55.45 | 55. 68
MgO ......... .46 .21 .24 trace 24 trace
(010 X, 42.76 43.58 43. 87 43.85 43. 84 43.75
99. 42 99.18 99. 92 99.72 99. 95 99. 64

" Bull. 168——18
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Partialanalyses, made in the Denver laboratory, by W. F. Hillebrand.
" CO, calculated to satisfy bases.

ANALYSES OF ROCKS, U. S. GEOLOGICAL SURVEY. [BULL.168.

6. TENMILE DISTRICT, SUMMIT COUNTY.

Manganese and iron present as car-

bonates, but Fe,O, and AL, were not separated from them.

A. A. V. Fletcher shaft Coppel \{[ountaln

B. Pittston tunnel.

C. Middle Carboniferous, Pearl Hill.

D. Summit quarry.

E. Dolomite, Sheep Mountain.

F. Oolitic limestone, northwest corner of area.

G. Pittston tunnel.

A B. c. D. | & F. G
Insolui)le ...l 2.69 .62 | 10.09 1.75 .78 1.37 7.91
FeO,MnO ..| .21 .25 1.19 .32 1.50 .20 .32
CaO.... ... 54.23 | 55.24 | 28.01 | 53,60 | 30.55 | 55.17 50. 83
MgO ....... .21 .24 ) 18.33 1.23 | 20.15 .28 .70
(610 MU 42.97 | 43.81 | 42.63 |43.65 |47.04 | 43.76 40. 90
100.31 [100.16 [100.25 {100.55 [100.02 [100.78 | 100.66
H. Dolomite, Blackbird tunnel, Tuckel Mountaln

1. Summit King shaft, Summlt City.
J. Middle Carboniferous dolomite, Ptarmigan Hill.

K.

Hill north of Sugar Loaf.

L. Quarry on southeast side of Searls Gulch.

M. Open cut below Sabbath Rest tunnel, Elk Mountain.
N. Triassic, J acque Mountain.

- om S A B X K. L. M. N.
Insoluble...| 2.68 6.75 .65 | 4.42 .36 .82 2.04
FeO,MnO .| 1.52 3.08 1.67 .10 .17 .07 .15
CaO........ 3L.60 | 28.05 | 30.90 | 52.97 | 55.58 | 55.47 54.62

. MgO ... 18.27 1 18.15 | 19.75 .40 .37 .22 .25
COyceeeeet 45.75 | 43.88 |47.02 | 42.12 | 44.17 | 43.86 43.28
99.82 | 99.91 | 99.99 [100.01 [100.65 [100.44 | 100.34

ol
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UTAH.

A. Marble from the Ontario mine, east end of the 1,000-foot level.
Analysis made by L. G. Eakins, in the Denver laboratory.

B. Oolitic sand from shore of Great Salt Lake. Analysis by T. M.
Chatard, record No. 156.

A B.
Insoluble in HCL...... e 9.61 4.03
7. X 0 trace '
. .20
X O MR PR }
Ca0 oo [ 50.63 51.33
MgO. ... e e e ecee s .09 .72
Alkalies ...t .63
GO cemim e @39. 89 41.07
N R trace
ST R RPN (RPN .89 .
H,O0....... e, S .83
Organic matter. . ..... coooooiiimiiionniaaa oo, .27
100. 22 99.97

a Calculated to satisfy bases.
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NEVADA AND CALIFORNIA.

A. Crystalline limestone, Eureka, Nevada. Analysis by E. A.
Schneider, record No. 1279.

B. From base of the Hamburg limestone, Eureka district, Nevada.

C. From summit of Hamburg limestone, Eureka.

D. Pogonip limestone (Silurian), Eureka district. Analyses B, C,
and D made by W.F. Hillebrand in the Denver laboratory. De-
scribed by Hague in Mon. XX PP 40, 49 In D the CO, was taken
by difference.

E. ‘Cretaceous limestone from Mount Diablo, California. Analysis
made by W. H. Melville in the San Francisco laboratory and pub-
lished in Bull. Geol. Soc. Amer., vol. 2, p. 409. FeO and alkalies unde-
termined.

F. White deposit, White Terrace, west shore of Pyramid Lake,
Nevada. Analysis by T. M. Chatard, record No. 34.

A B ¢} D. E F

Insoluble......... 5 70 RN PR PR AN SR
135 (0 N 24.00 3.94 9.34| 21.19 22.00
AlOge oo 12 .64 .31 39 5.14
20 N I 12 .43 29| 1.52 2.04
D210 D PRI FO /4 N PN IR U
MnO .o ) A P, 3.6l |.cecee....
(67210 JA 30.60 | 41.97 | 51.96 50.01 | 35.61 37.22
MgO ... 21.69 .80 .02 .54 1.39 1.89
Alkalies .....oooiifeannnn.. traces | traces | traces |-.....o.feececenn-.
H,0 26100 ...oo.|eeeo .. .76
HZOabove100°...--.-,--.} 16 } 87 } 13 2.33 } 3.32
3o VN IO .07 .50 24| 255 |..........
(00 "47.13 | 82.62 | 40.71 39.11 | 26.84 28.53
Organic matter_._.|...._._. traces .03 | traces |-cce-ooifeceeaenaoon
Cl......... BN P .01 .01 01 2 P Y

99.95 | 99.87 | 99.92 | 100.00 | 96.19 | 100.14

-

Dy e et

A i
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HAWAIIAN ISLANDS.

Coral ‘and shell rocks, analyzed for N. S. Shaler by L. G. Eakins,
record Nos. 886, 887, 889» Analyses only partial.

A. Laie.

B, C. Kohuku Bluff.

D. Kohuku coral flat.

E. Point near coral flat.

F. “Modern chalk,” Oahu.

G. Diamond Head.

H. Under lava, Honolulu. -

I. Old reef, Waialua.

J. Campbell’s ranch, Waianea, Oahu.

K. Wailuku Bay.

L. Reef No. 3, Honolulu.

M. Prison Knoll, Honolulu.

- A B. c. D. E. F. a.
Si0;...... .35 19 | .87 .25 .26 | 83.25 2.97
ALOy. - } .19 } .52 } .73 } .49 } o | 1998 } 2.88
Fe, 04 - .. 10. 71
Ca0...... 49.38 | 49.3¢ |51.09 |53.3¢ | 52.17 | 11.37 44.82
MgO ..... 1.74 | 4.60 | 2.50 .67 1.51 3.06 5.32
, co, ...... 41.89 | 44.33 | 43.64 |48.89 | 43.95 | 11.09 40.81
"H,O...... 4.74 .40 w79 .93 .70 9.84 1.86
' 98.29 | 99.38 | 99.42 |99.57 | 98.80 | 98.85 98.66
H I J K. L M
< Si0,...... 5.34 1.05 .53 .45 3.53 .81
ALO,. ...
: 1.26 } .62 } 1.82 } 2.2 11
Fe, 0,4 -} 5.11 } 6 . 6 } 9
CaO...... 42. 24 51.07. 50.69 | 50.54 46.52 52. 67
MgO ..... 5.95 11 2.98 1.83 2.45 .42
Co,...... 38,71 47.68 43.96 42.80 40.59 42.81
H,0...... 1.61 1.33 .46 1.93 2.75 1.24
98.96 97.50 99, 24 99.37 98.10 99. 14
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SLATES AND SHALES.
VERMONT.

.

Samples A to I, inclusive, are described,by T. Nelson Dale in 19th
Ann., Part TIL Analyses by Ww. F. Hlllebland record Nos. 1567,
1656. Roofing slates of Cambrian age.

A. McCarty quarry, South Poultney.
B. Unfading green, Eureka quarry, Poultney.
C. Sea green, Griffith and Nathaniel quarry, South Poultney.
D. Sea green, Rising and Nelson’s quarry, Pawlet.
E. Sea green, Brownell quarry, Pawlet.
F. Black, American Black Slate Company, Benson.
A B. ©C D. E. F.
Si0, .. e 61.63 59.27 62.37 67.76 59.84 59.70
AlLOg. ... ... 16.33 1 18.81 15.43 | 14.12 15.02 16.98
Fe,Oy -oonn--. 410 | 112 | 1.34 .81 1.23 .52
FeO. . ....... 2.71 6.58 5.34 4.71 4.73 4. 88
MgO ......... 2.92 2.21 3.14 2.38 3.41 3.23
CaO . ... ... .50 .42 77 .63 | 2.20 1.27
Na,0..... - 1.26 1.88 1.14 1.39 1.12 1.35
KO oo, 5.54 3.75 4.20 3.52 4.48 3.77
H,0 at 100°... .31 .32 .34 .23 .41 .30
H,0abovel00°| 3.24 3.98 3.71 2.98 3.44 3.82
TiO, -oeen... .68 .99 74 .71 4 |9
PO, ... .16 .11 .06 .07 .09 - .16
MnO......... .09 13 .22 .10 .34 .16
| BaO.......... .06 .05 .07 .04 .09 .08
COy e .41 .21 .87 .40 2.98 1.40
FeS, ... .04 .15 .06 .22 .05 1.18
C.......c....| none none | trace none trace? .46
99. 98 99. 98 99.80 | 100.07 100. 17 100. 05

All six contain traces of lithia, of sulphates, and of nickel or cobalt.

et
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G. Unfading green, Valley Slate Company’s quarry, Poultney.
H. Mottled, purple and green, Eureka quarry, Poultney.
I. Purple, 1 mile south of Hydeville, in Castleton.

G. H. .
10, « e e 59. 48 60. 24 .60. 96
ALOy. oo 18.22 | 1846 | 16.15
FeyOge o e i 1.24 2.56 5.16
FeO oo 6. 81 5.18 2.54
MEO - 2.50 2.33 3.06
Ca0 . - .h6 .33 .71
NGO - e 1.55 1.57 1.50
) 3.81 4.09 5.01
H0 8 110° o oo 17 .18 17
H,0 above 110°. .. .. ... ... .. ..... 4.05 3.81 3.08
DO e el SO 1.02 .92 .86
Py0ge e e et .10 11 .73
MO ..o et .07 .07 .07
BAO- - e el .05 .03 .04
00 - .39 .08 .68
O, o e e e e .18 .16 none
F ot e s .08 undet. undet.
N, 88 NHy oo oooeemeeee el 03 | .03 | .ot
100. 26 100. 15 100. 23 -

All three contain traces of lithia, nickel, and chlorine, and possibly of 71rcon1a in
G and H traces of strontia, but none in I.
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J. Slate from Guilford, collected for the Educational Series of Rock
Specimens Analysis by L. G. Eakins, record No. 1316.

. Slate from the Lakeshore quarry, Hydevﬂle Analysis by
Eakms, record No. 1159.

J K.

S10y - e SR 60.72 58.15
ALOg. oo 22.59 18.93
h N O I PO 2.91
FeO . oo, SUSURR 6.03 5.64
MO - 2.05 2.70
Ca0 e et .41 .60
N0 - o oo el .86 1.17
(o e 3.69 3.92
5 0 B 3.01 4.56
B s (S USSR FRRRR .93
X 0 TS .13 12
MnO . i trace 07
o R P I 16
o 7 A S
100. 06 99. 86

AR

kit e

>

N 4

IR S Y K S
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NEW YORK.

Roofing slates from Washington County, collected by T. Nelson
Dale. Of Cambrian age. Described by Dale in 19th Ann., Part IIL

A. Red, three-fourths mile south of Hampton Village.

B. Empire Red Slate Company, near Granville. ~

C. National Red Slate Company, Granville.

D. Green, three-fourths mile northwest of Janesville.

Analyses by W. F. Hillebrand, record No. 1567.

A B. c. D.

(0 P 67.61 67. 55 56. 49 67. 89
ALOgueeeaieiiaa . 1820 12.59 11.59 11.03
N ¢ M 5.36 5.61 3.48 1.47
FeO. . ieaeieaeannns 1.20 1.24 1.42 3,81
MO ool 3.20 3.27 6.43 4,57 -
(0710 T .1 .26 5.11 1.43
JOC N 0 S .67 .61 .52 .77
O JO T 4,45 4.13 3.77 2.82
H,0at110°. . ........o...... .45 .40 .37 .36
H,0 above 110° .. _......... - 2.97 3.03 2.82 3.21
ST N .56 .58 .48 .49
0 M S .05 .10 .09 .10
15110 S .10 .19 .30 .16
1220 T .04 .81 .06 .04
[ N none .11 7.42 1.89
FeS, conmeeeeeanereiannnns .03 .04 .03 .04

100.00 | 100.02 | 100.38 | 100.08

All contain traces of lithia, of sulphates, and of nickel or cobalt. No carbonaceous
matter is present.
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E. Red slate, from quarry 8 miles north of Raceville.

-F. Green spot in E.
G. Purple rim of green spot F.
Analyses by W. F. Hillebrand, record No. 1656.

E. F. G.

0 U 63.88 | 65.44 64.59

ALy oo e e 9.77 9.38 10. 23

FeuOp oot 3.86 1.09 1.79

A Y S 1.44 1.06 .19

MO - e 5.37 4.92 5.12

CRO. .o 3.53 4.53 4.07

NGO - o e .20 .22 .23

KO L 3.45 3.57 3.70

H,0at110°%. ool .27 .25 .28

{ H,0 above 110°. ... .o iiiaaaa.. \2.48 2.10 2.29
j THOy - e e oo 47 52 .51
0 .08 .08 .08

| MBO - oo .21 .82 .2
BaO - oL .05 .06 .05

(00 O 5.08 6.55. 5. 84

FeS) - oL trace .04 trace

100.14 | "100.13 | 100.23

Contain traces of lithia and nickel.

Fluorine not determined.

e

P S
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KENTUCKY, GEORGIA, ALABAMA.

A. Indurated Carboniferous shale, in contact with the peridotite
dike of Elliott County, Kentucky. Described by Diller in Bull 38.
Analysis by T. M. Chatard, record No. 351.

B. Fragment of shale 1ncluded in the Elliott County dlke Analy-
sis by Chatard, record No. 353.

C. Bituminous shale, Dry Gap, Georgia. Analysis by L. G. Eakins,
record No. 1316. P.R.C.22. Described by Diller in Bull. 150, p. 90..

D. Middle Cambrian shale, Coosa Valley, near Blaine, Cherokee
County, Alabama. Analysis by H. N. Stokes, record No. 1549.

l A. B. C. D.
Si0g- - el e 41.32 35.53 51.03 55. 02
ALOge e i ceaae 20.71 18.23 13.47 21.02
FeyO0g cocmeii i 2.59 2.46 8.06 5.00
FeO . o 5.46 4.8l jo..o...... 1.54
Ui <4 O I 1.91 2.01 1.15 2.32
(62 0 9.91 21.17 .78 1. 60
NagO oo iaieaaet 7.19 2.53 .41 .81
1 0 T .88 1.08 3.16 |. 3.19°
H0at110° ... .o |eoi... 1.40 } 81 2.44
H,0 above 110°_..__.......... 8.78 9.00 ' 5.65
TiOy ceeeeeeannns e .48 15 S PO 65
PyOg oo .08 08 31 06
MnO ...l 17 | t: 2 IR trace
BaO. e e .04
SrO e trace
7§ AN ISR RIS 03
T RN SN PRI PP 02
1 RN R PO 7.29 jooaao...
[ PN SR S PN trace
GOy ceee e .55 88 |........-. .83
Carbonaceous matter .......__.| .. ... .o aaaiaol. .32

) Fixed carbon ............. AT PP P 13.11 |..o.......
Volatile hydrocarbons. ... . .. ... .l.......... 3.32 |eeeaio..

: 100. 03 100. 26 102. 90 100. 54
Less O=8. o oomimmaammeaaca e, 2.74
100. 16
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OHIO.

Three samples of Utica shale from New Vienna.

Edward Orton.

record No. 731.

Collected by
Partial analyses by F. W. Clarke and R. B. Riggs,

[BULL. 168.

[ A - B. c.
Tnsohuble. . --«ooeenemiaeeeaeee. cieeo| 60.17 | 29.51 | 25.80
(070 N e N 17.11 | 33.43 | 35.27
MgO «eeeennen e 125 | 216 1.32
00 - e ee et 15.24 | 2716 | 27.40

B 93.77 | 92.26 | 89.79

Iron and alumina are present in the soluble portions of these shales, the solvent

being dilute hydrochloric acid.

Clay slate, sec. 17 , T. 43 N., R. 31 W., near Mansfield. ~ Contains
principally quartz, white mica, actinolite, rutile, hematite, and car-

bonaceous matter. Described by J. M. Clements in Mon. XXX VI,

MICHIGAN.

pp. 59, 61, 210. Analysis by George Steiger, record No. 1709.

s e i T
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WISCONSIN.

Slates of the Penokee-Gogebic series, collected by C. R. Van Hise.
A and C are described in Mon. XIX, p. 306, as magnetitic clay slates.
Analyses by L. G. Eakins, record No. 392.
A. Sec. 6, T. 45 N., R. 2 E.
y B. Sec. 1, T. 45 N., R. 1 E..
C. Sec. 4, T. 44N, R. 2 W.

B A B. v
. 0 N e, 53.44 | 59.73 52. 58
N ALOge e e 19.62 | 2278 | 20.76
| N O 11.38 1 12.17
o 5.35 5.98 4.08
MEO - BT 1.58 2.94 1.33
(010 T .42 | .53 .30
" BP0 S 2.61 141 .37
OO S 1.73 3.48 4.87
2 0 J 4.07 3.28 3.43
N PO aceeeia e trace |.o...oooalfeoioao..
MnO .oeeie i i e e e trace .09 .21
| 5 0 T trace |ooeeeen.-. trace
100.20 | 100.33 | 100.10
]
»
N
3
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COLORADO

Shales from the Pueblo quadlangle collected by Gr K. Gllbelt
A, B. Near Nushbaum Spring.

C. Salt Creek.

D. Head of Rock Creek.

E. Near Rush Creek.

Analyses by George Steiger, record No. 1466. )

A B. C. D. . E.
(S (e 60.80 51.69 | 60.60 63. 60 45.89
ALOge oo, 15.63 16.50 16. 42 16. 74 13.24
FegOp oeeeoeaannne. 4.62 7.90 4.95 463 | 3.88
MgO oo 2.73 2.10 1.43 | . 1.19 2.12
T R 1.63 4.41 1.61 .68 12.09
Na,O oo, 1.45 2,07 .92 .29 .47
KO oo, 2.55 2.68 2.98 2,92 2.31
H,0 at 100°. ___.___. 3.19 3.02 | 3.9 2.88 1.38
H,0 above 100° . ... 4.16 6.00 5.72 5.99 4.16 .
T N .47 .66 .35 .66 .52
X0 .10 .22 .81 .16 .17
(o]0 Y E: 30 0 I U R 10. 38
Organic matter. ... .. . 2.87 .53 .84 .46 3.47
100.20 | 100.97 | 100.04 | 100.20 | 100.08

Calcareous shales from Fairplay, Park County. Partial dnalyses, by
W. F. Hillebrand, made in the Denver laboratory.

F G.
Insoluble. - o ooe oo i e 68.72 35.14
Fe,04, ALOg,ete - ..o .. e - 2,10 |o.o.o.o-.
FeO,MnO oot e R R 2.10.
B O S e, 5.72 12.55 | *
Ca0 il 9.06 19. 34
£ 10 T 1.01 .73
CO,, calculated..... P L LT T EEEEETRE 13.41 30.28

100. 02 100. 14

LN

e Y
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CALIFORNIA.

Cretaceous shales from Mount Diablo. Described by Turner and
Melville, Bull. Geol, Soc. Amer., vol. 3, pp. 383—414. Anlayses by
W. H. Melville, made in the laboratory at San Francisco, except F
(record No. 1166), which was done in the Washington laboratory.

A. Brownish black, resinous. From Bagley Canyon.

B. Slate colored, soft, friable, little altered. From near Bagley
Creek.

C. Same locality as B, less friable, but considerably altered.

D. Slate colored, friable. From Arroyo del Cerro.

E. Very friable. Same locality as D.

A. B. - C D. E.
{0 TS 56.66 | 53.65 | 49.14 | 25.05 | 40.17
ALOg. oo, 17. 64 17. 64 16.91 8.28 12.76
N 0 N . .49 4.06 4.39 |- .97 2.10
FeO...ooooeeonn. 5.22 '3.72 3.82 2.41 3.56
MgO oo 3.50 5.15 5.43 2.61 15.42
0a0..meneiemennne. 1.67 2.27 3.28 | 27.87 4.24
Na,O..oooooo... 2.17 2.53 4.67 | undet. .97
KO -2.27 2.22 1.53 undet. 1. 36
H,0 at 100°........ 3.01 3.95 3.39 1.44 9.19
. 'H,0 above 100°..... 5.92 4.57 6.97 2.86 6.73
1 0 15 .23 .24 08 08
NiO oo e e e trace trace trace trace
MnO .. ... ........ 19 .01 22 4.11 16
(00 N FUR N RO 24. 20 3.48
S R ‘ 5% S PO IR O IR
99.82 | 100.00 | 99.99 | 99.18 | 99.82
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F. Neocomian shale, altered, light brown, friable. From near
Arroyo del Cerro. _ _

G. Calcareous shale, near Arroyo del Cerro. Hard, compact, dark
colored. Very much altered.

H. Red shale, metamorphic area at head of Bagley Creek.

I. Silicified shale or phthanite, same locality as H.

J. Clay slate, near the head of Yaqui Gulch, in Mariposa County.
Described by Turner in Bull. 150, p. 342. Contains grains of quartz
and feldspar, abundant carbonaceous particles, a chloritic substance (?),
and a fibrous alteration of sillimanite (?). Analysis by George Steiger,
record No. 1643. . :

F G H.* 1 J

15710 45. 64 44. 56 69. 98 93. 54 60. 35
AlOge o] 1542 3.12 11.69 2.26 17.62
Fe,0p covemnennnann. 3.40 1.27 6.23 .48 5.64 4
FeO.. .o ..., 3.73 5.21 1.08 .79 2. 20
MgO ........ eean 4.62 3.39 1.29 .66 1.04
CaO. . 8.11 12.70 .38 .09 .45
NayO o oooeaiinn .. 3.13 3.09 .73 .37 1.00
00 T 18 .88 3.72 51 3.16
H,0at100°.._....... } 8.7 ' 1.41 |- 1.03 .21 1.02
H,0 above 100° . _-.. 6.24 2.92. 72 4.36
40 )N PRI PRSPPI PRI PO 75
POgeeceiae 27 .16 (120 P, 17
Cry0y. oo 2200 R AU PR IR
MnO......oo....... 33 trace 49 23 none
J37:1 0 R IR ORI RO N 12
(00 4.59 1762 oot none
S0 R ISP ORI N Y 05
(0) U PRSI ISP P P 01
) A AP USSP SR RO trace
[ U PSR NP I PRI 1.72

99. 96 99. 65 99. 59 99. 86 99. 76
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CLAYS, SOILS, ETC.
MASSACHUSETTS.

Clays and soils from Marthas Vineyard, collected by N. S. Shaler.
See Tth Ann., p. 303. Analyses by F.. W. Clarke, record Nos. 439, 440,
441, 4492, 443, 444, 445, 446, 454, and 455. Partial analyses only.

A. Average sample of white clay, east end of Chilmark Cliffs.

B. Average sample of clays, Weyquosque series, Chilmark Cliffs.

C. Average sample of fine clay and soil, east end of Weyquosque
Clifts.

D. Sandy white clay, south end of Gay Head Cliffs.

E. Average sample of fine whit;a clay, south end of Gay Head Cliffs.

A B. c. n. | &

15 1 82.95 | 61.76 70.81 56.19 73.46 |
ALO;. Fe,O «.oo.... 13.45 25. 35 20.67 .| 30.65 19. 06
MgO . i.oo..... trace 1.95 1.99 trace trace
CaO..oiiiicoao... . none . .51 trace none none
P 0 S ISR 1.83 123 | 70
Ky0 e 3.01 167 |..eeeo.... .73
Tgnition ............ 3.47 5.76 3.39 10.79 6. 36
PyOyecccicaaanane none trace none none none
1107 PR PO [ 2.45 none

99. 87 100. 17 99. 76 100. 08 100. 31

F. Average sample of clay, north end of Gay Head Cliffs.

G. Average sample of southernmost red clays, Gay Head.

H. Brown clay, south of light-house, Gay Head Cliffs.

I. Average sample of red clay from the greensand, north end of Gay
Head. :

J. Pyritiferous clay, central part of Gay Head section.

F. G. H. ' ; 1. J.

Si0;ecennn-n JU 49.19 | 57.50 56. 62 55.93 72. 74
ALO;, Fe,0q «oo..... 39.77 31.21 31.24 33.51 21.46
MgO...... e trace .20 1.97 .19 trace
(0710 B none .19 trace none none
NayO ceeeeecee e eeadane, .40 undet. |....._..l.
KyOueoeaamanmane]een . } .40 2.76 | undet. |.-.o......
Ignition ............ 11. 47 9.83 7.57 9. 98 5. 69
P05 covcccaanaans none none none none none

100. 43 99. 33 ] 100. 56 99. 61 99. 89

Bull. 168——19
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" NEW YORK, PENNSYLVANIA, DELAWARE.

A. Clay, near Rlchheld Springs, New York. Partial analysis by

Charles Catlett, record No. 946.

B, C. Qlays, Northumberland County, Pennbylvanu.
Chaxles Catlett, record No. 952.

D. Kaolin, Hockessin, Delaware. P. R. C. 149.

E. Portion of D insoluble in sulphuric acid.

F. Portion of D soluble in sulphuric acid.

Analyses by

- Analyses D, E, and F by George Steiger, record No. 1626.

A B. N ' D. E. F.
5310 N 49.65 | 65.97 | 59.16 | 48.73 29.55 19.18
AlOg. ... } psgp | 2037 | 18.68 | 37.02 18. 44 18.58
Fe,05 «oon.... ) 2.75 | 10.32 .79 .27 .52
MgO ......... trace .52 .67 J11 trace J11
CaO.oeeee.. 6.48 .64 .52 .16 .02 .14
Na,0......... undet. 05 .11 .04 .02 .02
KOooooooo. undet. 3.32 3.35 .41 .41 none
H,0 at100°. .. . 12 I IO
-1\ 16,18 } 6.28 } 6.87

H,;0above 100° } 12. 83 6. 84 5.99
4 10 J I SO N 17 11 .06
i PP PRI PRI PP .03 undet. undet.

' 96.13 | 99.90 | 99.68 |100.81 | 55.66 | 44.60
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MARYLAND.

Clays from the Matawan formation, received from W. B. Clark.
Analyses by George Steiger, record No. 1684.

A. Below Barnard’s whartf, near Betterton, Kent County.

B. Severn River, below Round Bay, Anne Arundel County.

C. Magothy River near Wilson’s wharf, Anne Arundel County..

D. Fort Washington Bluff. .
A, B. C. D.

110 YU 73.47 | 87.15 | 82.86 | 73.02
ALOy @ v oo, 12. 69. 6.46 6.49 10. 00
FeyOgeenmmemeaneann S 4.62 2.15 3.54 |. 4.78
MEO <enmceeeeeeaeeeaeanns 59 |21 .52 .90
(0770 DO .15 .10 .29 .57
0 S 09 | .14 .16 .59
(O 0 S 1.55 .90 1.16 1.92
H,0at100°. ..o oeieenn... .89 .32 .69 1.09
H,0 above 100° . _._.__........ 3.85 1.90 2.24 3.07
(310 R .19 none .21 1.04

98.09 | 99.39 98.16 96. 98

aTitanic and phosphoric oxides not separated.

No carbonates present. Sulphides undetermined.

-
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- VIRGINIA, NORTH CAROLINA.

A. Residual clay from decay of Trenton limestone, Lexington, Vir-
ginia. Described by Russell in Bull. 52. Analysis by R. B. Riggs,
record No. 373. See also analysis of the limestone. '

" B. Residual clay from limestone, Staunton, Virginia.

C. Portion of B soluble in weak hydrochloric acid.

D. 4Insoluble portion of B. Analyses B, C, and D by George
Steiger, record No. 1630. See also analysis of limestone.

E. Decomposed dolerite, near Wadesboro, North Carolina. De-
scribed by Russell in Bull. 52. Analysis by T. M. Chatard, record
No. 327. )

F. Residual clay from decay of chloritic schist, Cary, 8 miles west
of Raleigh, North Carolina. Analysis by R. B. Riggs, record No. 364.
Described by Russell in Bull. 52.

A B. |. ¢ . D. E. F.

8i0,.cceennn-- 43.07 | 55.90 3.09 | 52.81 39.55 54. 54
ALOg..oeeo.. 25.07 |- 19.92 3.96 | 15.96 28.76 26. 43
Fe,O4 «omnnn-- 15.16 7.30 6.25 | -1.05 16. 80 9.04
FeO..oooiiiilivinn... .39 30 (1 I N P,
MgO...... .. 03 1.18 43 75 59 |iioeao...
Ca0.......... 63 .50 30 20 87 |eeeiiaoo.
NaO......... 1.20 .23 20 03 | undet. |..........
KO ... 2.50 4.79 28 4.51 | undet. |[..........
H,0 at 110°. .. 254 oo,
HZOabove110°} 12.98 6. 52 2.10 4.42 } 13.26 } 981
TiOg - eeeeoaleeeneees 20 .04 16 [ 84 ...
X0 VU IO 10 .04 06 10 |oeeooooo.
(0% 0 XS U AP ISP FRI trace {..........
MnO ... ..., NONE |ocueeocn |eccenaaan trace |..........
[0 X B, .38 38 NONE [icceceeeac]ocanaannn

100.64 | 99.95 | 17.37 | 80.04 | 100.07 99. 88
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SOUTH CAROLINA, GEORGIA.

A, B, C. Clays, near Augusta, Georgia. Partial analyses by George
Steiger, record No. 1395.
D. Kaolin, Aiken, South Carolina. Analysis by Steiger, No. 1472.

Al B. C. D.

10, - e 60.24 | 6136 | 60.70 | 44.94
ALOg. oo o.... e } 26.72 } 29. 04 } 29. 24 39.18
Fey0g covenmeinennnannnnn .eus , 52
MgO ..... eeemcececcencacaean present | present | present [..........
(01 0 N .88 .76 1 T P,
Alkalies. _...coooeoueeenn w-...| undet. | undet. | undet. |.......... ,
H,0at100° oeoonnmoemaannnn. 47
H,0at200° .ooooollL 6. 28 7.46 6.74 .20
H,0 at 300° oo nooeeeann 27 |
H,0, ignition .......co.o.oLi. ’ 13.38
1o AU ISR NN ST 65
B I AU RSP AU .12

\ : 94,12 98. 62 97.36 99.73

FLORIDA.

A. Hammock clay, Melborne Creek. Collected by N. S. Shaler.
Partial analysis by L. G. Eakins, record No. 881. -

B. Clay, Tampa.

C. Clay, Lakeland.

B and C collected by W. H. Dall.  Analyses by L. G. Eakins, record
No. 1255, partial.

A. B. TG
S10 - e e e e e e an 38.04 | 70.78 80. 39
ALOg Fe;08 cneemeeeeeeeaeaeen 27.19 11.38 15.03
MgO.............' ........... eeenan- A8 |l
(7Y SO 10.78 2.18 1.22
) & 0 N I «23.61 14.55 4.34 |~
100. 03 98.84 | 100.98

a Includes some COg,
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Clays collected by G. H. Eldridge.

D, E. From the Sandlm place, 2 miles southeast of Marion, Hamil-
ton County

F. From Richmond’s, 6 miles south of Leesbm g, Lake County.

G, H. From Bartow Junction.
: Analyses D, E, and F by H.-N. Stokes, 1e001d No. 1493; G and H -
by George Ste1ge1 No. 1545.

D E F. G H

1o WU | 1568 | 78.23 | se41 | 79.99 | 79.48
ALOge o oemeneeens .61 7.30 | 1102 | 10.82 | 12,14
Fe;0p cemeennnnnnn. .45 1.85 trace | 3.25 2. 64
FeO...... U FE PN R .25 09
MgO .ceeaeaaan... 17.28 2.11 trace 07 07
(071 T 26.11 1.60 20 23 51
H,0at100°......... } Lo7 } 48,48 } 495 90 86
H,0 above 100°..... f oo 4.09 4,73
PoOf ceeeeannes trace |  trace [ Y- PO IS
CO,y e R 7081 N O R none none

*100. 00 99. 57 99. 88 99. 87 100. 32

« Includes a little CO,.

L. ““Filtering clay,” Ocala. Received from D. T. Day. Analysis
by H N. Stokes, record No. 1738.

RE0, e et e e e e emeeeaaanaas 36.73
N X PN 27.78
N SN 3.21
MEO e e e e e e e e e e aaae 64
[0 O Y 81
1 X PPN none
£ O P 42
Hy0 at 1100 i i ieeecaeceaaancaaaa- 7.38
H,0 above 110°%. .ot iieccacccasacaaanan 12.14
TiOp ccceceiai i, e eaiecececaracaancaannn 1.27
PO e e ittt eiaceacciiacaaacans 5.54
[0 2 I none )
Organic matter. ..o ooo ot iiiaiaaceccenaaaacaaaan 3.61
99. 53
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ALABAMA, MISSISSIPPI.

A. Kaolin, Greenville; Alabama. Contains about 40 per cent of
kaolin, with fragments of quartz, feldspar, and mica. Analysis by T.
M. Chatard, record No. 1148.

B. Residual clay from decay of Knox dolomite, Morrisville, Ala
bama. Described by Russell in Bull. 52. Analysis by W. F. Hille-

“brand, record No. 797. See also analysis of the dolomite.

C. Loess. from Vicksburg, Mississippi. Described by Chamberlin
and Salisbury, 6th Ann., p. 282. Analysis by R. B. Riggs, record
No. 294.

A B. C

1o YT 69. 84 55. 42 60. 69
ALOgenonen... ST 19.91 | 22.17 7.95
Fe,0pnnnnnnnnn. e e .90 8. 30 2.61
FeO...... I N trace .67
MEO - oo .28 1.45 4.56
CAO - - e .07 15 8.96
NBLO - o e .21 17 1.17
(O 0 S 2.14 2.32 1.08
H,0 ab 110° . ool . 06 2,10 Jooeeooo...
H,0, 080 oo oo e 6.72 7.76 1.14
(0 T AU RS 52
Py 13
MNO . e e eaaae trace |eoeeen.... 12
(o0 N T IR 9.63
Cy OrBANIC o et in i ccaeccaeeafaaaaaaaas R IS .19
1o N A B T 12
Ol ST S IO NP .08

100.13 99,84 99, 62
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ILLINOIS, IOWA, MINNESOTA.

A, B. Clays from Henry County, Illinois. Analyses by T. M.
Chatard, record No. 144.

C. Loess, a stratum overlying residuary clay, 350 feet above the
Mississippi River, near Galena, Illinois. Described by Chamberlin
and Salisbury, 6th” Ann., p. 282. Analysis by R. B. Riggs, record
No. 293. Dried at 100°. o Co

D. Loess, 300 feet above the Mississippi, 34 miles northwest of
Dubuque, lowa. Described by Chamberlin and Salisbury (. ¢.), and
analyzed by Riggs, No. 292. Dried at 100°.

E. Tallow clay, lead mine at Lansing, Iowa. Collected by W. P.
Jenney. Analysis by H. N. Stokes, record No.'1337. Dried at 100°,
Partial analysis. '

F. Greenish-gray clay, New Ulm, Minnesota. Analysis by T. M.
Chatard, record No. 825. '

A B C D. E F
S T0 © 46,12 | 42.58 64.61 | 72.68 52. 08 61.32
ALOg....... 15.24 | 12.16 10.64 | 12.03 | 23.11 12.27
Fe,0y ... 4.41 3.90 2.61 3.58 | 9.34 3.62
O N T A .51 96 ... 4.18
MgO ....... 3.63 4.32 3.69 1.11 2.12 1.76
CaO...... ..|" - 8.63-| 11.33 5.41 .1.59 ©1.04 .99
Na,O...o...| 1.54 | 1.96 1.85 | 1.68 | unde. 42
00 JUR 3.79 3.88 2.06 2.13" | undet. - 3.59
H,0........ 15.57 | 18.64 2,00 2.50 9.80 |  10.73
TiOp «ev---. 79 .84 40 72 | 66
PO ---... 08 .10 06 b= 27
MnO....... 28 209 05 06 | ......... 27
Y/ 116 A PRI FCION I RO, trace |.cecae....
D4 <10 MU I RSN PSR AP trace |oceeeec-..
5710 R PRI NI PP SO R 05
(66 T PO IO 6.31 I+ U AU
G, organic . |.o.oioiii]eieiaaaes 13 09 Jevemieeo e,
805 wevemmailnns S PO .11 13 N .19
(6] P AU IO .07 (1) S D N
100.08 | 99.60 | 100.06 | 100.22 97.49 | 100.32
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WISCONSIN.

Clays, ete., described by Chamberlin and Salisbury in 6th Ann., pp.
250 and 282. Analyses by R. B. Riggs, record Nos. 259, 260, 261, 262,
290, 295. Dried at 100°. ’

A. Residuary clay from Dodgeville, 44 feet below surface.

B. The same, 8% feet below surface.

C. Residuary clay from near Cobb, 43 feet below surface.

D. Same as C, 3% feet below surface.

E. Red, putty-like clay, containing pebbles, Milwaukee.

F. Red pebble clay, Milwaukee. N

A. B. C. D. E. F.
8104 ennene 7113 | 49.59 | 49.13 | 53.09 | 40.22 | 48.81
ALOy. ... 12.50 | 18.64 | 20.08 | 21.43 8.47 7.54
Fe,Op ..o-.. 5.52 17.19 11. 04 8.53 2.83 2.53
FeO........ .45 .27 .93 .86 .48 .65
MgO....... .38 .73 1.92 1.43 7.80 7.05
Ca0........ .85 .93 1.22 .95 15. 65 11.83
NaO....... 2.19 .80 1.33 1.45 R .92 .
K,0........ 1.61 .93 1.60 .83 2.36 2.60
H,0........ 4,63 10.46 1172 10.79 1.95 2.02
TiO, --..... 45 | .28 13 .16 .35 45
P,O; ....... .02 03 .04 .03 .05 .13
MnO....... .04 01 .06 03 trace .03
CO,........ .43 30 .39 .29 18.76 15.47
C, organic .. 19 34 1.09 .22 .32 .38
(510 PPN PR PR R PR 713 .05
(6] PSRRI PPN EPURI PPN AN .06 .04
100.39 | 100.50 100. 68 100. 09 100. 27 100. 50
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MISSOURI, ARKANSAS.

A. Typical loess, Kansas City, Missouri. Dried at 100°. Described
by Chamberlin and Salisbury, 6th Ann., p. 282.  Analysis by R. B.
Riggs, record No. 291.

B, C, D, E. Tallow clays, Joplin, Mlssouu Collected by W. P,
Jenney Analyses by T. M. Chatard, record No. 1210.

F. Tallow clay, Aurora, Missouri. Collected by Jenney. Analy51s
. by Chatard, No. 1210. In analyses B, C, D, E, and F the percentages
of bases relate to the portion soluble in hydrochloric acid. Analyses
only partial.

A B C. D E ¥
Insoluble .. |......... 40, 64 '43.07 39.34 39. 62 34,04
5o T4 a6 | e
ALO,. ... 12.26 5.72 7.60 6.17 6.45 10.01
Fe,0, 3.95- |- 1.3 | - 112 1.16 i.53 3.62
FeO........ 2 RO R AR AR RN
MgO ....... 1.12 .27 .32 27 30 25
CaO........ 1.69 1. 80 1.70 2.13 1.77 2.09
Na0.-...... UL I FN ISR AN SRR ISR
) o I 188 oo e
H;0........ 2.70 17.19 16. 74 17.63 16. 95 16. 96
TiO, «ceve-n | S PN DR RN TN NS
P05 onv--. 1/ P N K U IO
MnO....... L0 o R R
Y/ 0 S RS 32.46 29.43 34.28 33.55 33.49
(60 U B2 D) ] PR ] IR R
C, organic 02 i i
804 venenn-n -3 TSN NN IS ISR I
Clocisannsas LB T e PR T T T I EET PP RPN
99. 83 99. 38 99. 98 100. 98 100.17 100. 46

The following partial analyses by H. N. Stokes, record No. 1260, all
relate to tallow clays collected by W. P. Jenney. The same remarks
apply as to B, C, D, E, and F.

G. Cave Sprmgs mine, Jasper County, Missouri.

H. Great Western mine, Granby, Missouri.

1, J, K. Woodcock mine, Granby, Missouri.

L. Coon Hollow, Boone County, Arkansas. ,

Material dried at 103°. . .
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G. H. : 1. J. K. L.
Insoluble ....| 34.89 11.25 2.41 16.17 3.85 18.18
Soluble 8i0,..| '16.75 32. 89 36.71 28. 62 37.08 29.02
AlLOy . enenn-- 7.38 10.78 8.21 8.93 6.46 6.34
Fe,O5 cooooo.. 10. 34 3.89 2.75 5.98 3.49 4.40
Zn0O .. ..... 14.35 29, 54 38.59 26. 23 38.90 30.50
Cal ......... 1.55 2.65 2.77 2.01 2.56 1.91
MgO......... .35 .90 .78 .46 .42 .75
Ignition..... ; 10. 37 8.22 7.99 9.19 . 7.52 8.36
95.98 100. 12 100. 21 97.59 | 100.28 99. 46
COLORADO.
A. Loess, Denver.
B. Loess, Highland. :
C. Conc1et10n in loess, Wray.
A, B, and C collected by S. F. Emmons, ana]yses by L. G. Eakins,

1ecord No. 1066.
D. Clay, Davis ranch, Pueblo quadrangle.
E. Clay, head of Rock Creek, Pueblo quadrangle.

D and E collected by G. K. Gllbert analyses by George Steiger,

record No. 1457.

’ A B. - c. D. E.
1510 69. 27 60. 97 70.63 63.52 76.56
ALOge e 13.51 15. 67 10. 43 24.72 8.30
FeOp coceeannnnacs 3.74 5.22 2. 58 .43 .38
FeOuomennnaaannaa. 1.02 .35 A8 el
MgO .. 1.09 1.60 1.13 .13 .24
(6770 2.29 2.77 4,64 .30 .12
NaOoooiia o 1.70 .97 1.29 trace trace
KOs 3.14 2.28 2.50 trace trace
H,0at100°......... } 419 } 9.83 } 3.77 1. 58 1.26
H,0 above 100° ____. * 8.41 4,40
4\ To TSR N SRR ST .68 .60
POs coeeaeaaaas .45 .19 20 trace .06
MnO.oeceanaannnn.. - trace trace |occeaooeefiaccaooai et
COyenaeea et trace .31 2.59 |
Organic matter......|..oo.o o feeaiaiii oL 40 8.31
100. 40 100. 16 100. 24 100.17 100. 23
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F. From Red Creek Canyon, south part Colorado Springs quad-
rangle.

G. From 2 miles southeast of F.

H. From near Canyon. ‘

I. Overlying H. ‘

Collected as probable fire clays by G. K. Gilbert. Analyses by
George Steiger, record No. 1578. Fe,O, represents total iron. ALQO,
includes TiO,. In I, the ignition includes some CO,, which is absent
from the others. '

— _
F G. H. I

1S (0 85.09 86.79 - 57.98 69. 04
AlLOg. eieea e iieaaaaaan, 6.98 8.29 27.51 14. 51
O .10 | .7 1.68 3.78
MO e .27 .13 .32 .73
10 0 S .2 .34 .42 1. 24
B U ...| none none .03 .08
KyO e oo 13 .25 56 .48
Ignition oeeeeeooeoiaaaaaa.. 6.37 3.78 11. 80 10. 50
) X O N .06 .05 .06 .07

100. 21 100. 38 100. 36 100. 43
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J to K. Supposed fire clays collected in the area of the Apishapa
sheet, by G. K. Gilbert. Analyses, partial, by H. N. Stokes, record
No. 1503. - Titanium present, alkalies undetermined. Analyses made
on ignited material, reckoned as 100. The loss on ignition is separately

stated below each analysis.

301

M. N.
S50 86.58 78.07 76.96 | 61.98 93.11
ALOg. . ceeeannnnnn. 12.72 20,22 20. 77 37.51 5.56
Fe,Ognnnnmneennnnnnn .45 .89 1.11 .45 1.15
MgO .oiciiiennannnn .11 .26 .32 09 | .10
(0710 DU 15 N O il .19 .82
98.97 99.44 |..99.87 .|.100.22 | 100.24
Ignition ............ 4.75 7.51 . . 7.98 12.51 4.45
0. P Q. R.
0 85.98 85. 25 54.93 58.56
ALOg e eeeeaans "13.67 | 1145 43.65 39.17
Fe,05....-.. e rmeeea——aaes L4 2.24 |- .69 .55
. 0210 J S F 21 .05 .45,
[0 O J .21 .26, .64 1.08
, - 100.27. | 99.41 | 99.96 | 99.81
Ignition .......... SR 5.07 | 4.81 16. 80 19.58

S: Loess-like alluvium, Golden, Jefferson County.

T. Fire clay, Golden, Jefferson County.

Analyses S and T made by W. F. Hillebrand in the Denver labora-

tory.
8. T.

15} (0 S 72.81 50. 36
ALOg e e ot 12.66 34.44
Y P 4.67 .7
B -4 O L .94 trace
(07T O PR L1 [........
N N SN 2.47 .10
O 2PN 3.75 .48
H,0+organic matter ......o.ociiiiiacionanan.. 1.80 13. 88
S RO % T

99. 98 100..00
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WYOMING, UTAH, NEW MEXICO.

A Loess, Cheyenne, Wyoming. Analyms by L. G. Eakms, record
No. 1066.

B. Adobe soil, Salt Lake City, Utah.

C. Adobe soil, Santa Fe, New Mexico.

D. Adobe soil, Fort Wingate, New Mexico.

Analyses B, C, and D by Eakins, Nos. 981, 99¢.

A B. C D
10 R 67.10 19. 24 66. 69 26. 67
N o U 10. 26 3.26 14.16 91
| o N 2.52 1.09 4.38 64
FeO - oo eeaaeaes L) O (R
MEO - et 1.24 2.75 1.28 51
Cal.oeons e eeene————s . 5.88 38. 94 2.49 36. 40
NagO i iieciiaaaa 1.42 trace .67 trace
) O D 2.68 trace 1.21 trace
15 %o JONUUUR S SO 5.09 1.67 | 494 | 2.2
‘ X0 VN .11 .23 .29 .75
) MO - eceeececeaeaeaan ‘. .- trace .09 trace
[0 AR 3.67 29. 57 77 25. 84
0 S S ST .53 41 .82
o) LSV ISR .11 .34 07
Organic matter. . -eeveemnemeens|oeemnnnnes 2.96 2.00 | 5.10
: 100.28 | 100.35 99.72 99.97
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NEVADA.

A. Grayish clay from Upper Lahontan lake beds, Humboldt River
bridge, Mill City.

B. Grayish clay, Lower Lahontan beds, same locality. Amalyses by -
T. M. Chatard, record Nos. 32, 33. ‘ ‘

C. Adobe soil, Humboldt. Analysis by L. G. Eakins, record No.
981. ‘ :

D. Halloysite, pale greenish, Lucia mining district, Elko County.
Analysis by George Steiger, record No. 1472. o

A B C D
Si0y.cceieiaiaa il 56,30 50.70 |.. 44.64. 42.11
T ALOge ... s 16.52 [}- 19.0L |...13.19. 33.83
FesOgr coeeeaiee e 5.08 } 5.12.. 04
)10 R PRIPUIPRP PPN RS S 28
MO et 2.64 3.19 2.96 30
Ca0. e 5.45 -10.26 13.91 33
NagO oo i 2.60 1.91 89, oo
L O 2.17 2.16 .71 oL '
H,0at100°. .. ooiceennn... . . 6.54
H,0 at 200%........... e . R 1.07
H;0.0t 3002« cineneviacceeees I 1.3.'03,. ?’89 1.26
H,0, ignition .. ... ..o..oo. .. 12.04
| X O RPN NPT S .94, trace
MnO . PR T P
(010 2PN ORI PN SRS 2.83"
(60 RPN FORPPUR PP 8.55. |.oceao.-.
L L 64 |.o..oo.-..
L] RN 14 |oeaa...
Organicma.tter.........-..........,.....V....A...A... C 843 |
100. 54 100. 26 99. 84 100. 63
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A. Sandy clay, Owens Lake, California.

B. Blue clay, Owens Lake, California. Analyses by T. M. Chatard,
record No. 551.

C. Clay from foot of Rlckey Hill, Kittle Falls, Stevens County,
Washington. Analysis by W. F. Hlllebrand record No. 1428.

D. Lava soil, Diamond Head, Hawaiian Islands. Analysis by L. G.
Eakins, record No. 888. :

A B. c D.

Si0g.cavennas ecececancemennan 53.24 54.92 62.74 |- 32.88
ALy e rceeaaaes 10. 84 11.25 16. 45 12.02
FeOp cooeiiiiiiiniacaaanne 2.59 277 | 2.62 11.52-
FeO e iciiaacaaanes 770 .94 1.91 |.........
MO e eeeeeaaaens 5. 82 4.91 2.41 | 11.70
(616 9.18 © 8.76 3.68 12. 20
BUE: X O R 2.06 2.10 3.05 undet.
) (& 0 B 2.64 2.77 3.53 undet.
HOat110°. .o ceceaeeeea.-. 1.41 2,05 ,
H,0at redness........cc...... 2.73 2.40 } 2.69 } 5.30
b & (O .25 b1 I O PO
) X0 PP SO EPRRRI FUUIRP 24
MnO .o eeeeaaaees 10 .08 trace trace
15) {0 I PPN PSS trace f.o.........
(60 PN 8.75 7.24 65 11. 41
SOg ceeemecaacnnnn. veeeeenens .08 trace |o...eveceeficaciooao.
L) P TS 05 trace |...c...... 91

- 100, 51 100. 49 99.73°,] "98.18
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