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ANALYSES OF ROCKS AND MINERALS FROM THE
LABORATORY OF THE UNITED STATES
GEOLOGICAL SURVEY, 1914-36

Tabulated by Rocer C. WEeLLS

INTRODUCTION

This bulletin is a supplement to Bulletin 591. Although that bulle-
tin included all the material in several earlier publications, thus being
complete from 1880 to 1914, it was already so large that an attempt
to incorporate it with newer material appeared unwise. Anyone wish-
ing to make an exhaustive search for analyses will therefore have to
consult both bulletins. Although many of the analyses here given
have already been published and others are still in manuscript form,
a considerable number are not on record elsewhere. Moreover, as the
figures that have been published are widely scattered in different
scientific journals and Government publications, it is impossible to
find them without a great expenditure of time. Here the rock analy-
ses are tabulated by locality and the minerals by name, and record
numbers are given so that even the projects involved can be located.

The present United States Geological Survey was organized in 1879.
In 1880, in connection with the Colorado work, a chemical laboratory
was established at Denver in charge of W. F. Hillebrand, with whom
were associated Antony Guyard and, later, L. G. Eakins. In 1882
W. H. Melville was placed in charge of a second laboratory at San
Francisco, and in the autumn of 1883 a central laboratory was started
in Washington, with ¥. W. Clarke as chief chemist. In 1885 Dr.
Hillebrand was transferred to Washington, followed by Mr. Eakins in
1888, and the Denver laboratory was discontinued. In the spring of
1890 Dr. Melville also was transferred to Washington, and since then
the geochemical work of the Survey has been concentrated at head-
quarters. The laboratory was in charge of George Steiger from 1917
until my appointment in 1930.

The special laboratories of the water-resources and technologic
branches of the Geological Survey are not included in this statement,
and their work is not represented in this bulletin, nor are the large

1



2 ANALYSES OF ROCKS AND MINERALS, 1914-36

number of determinations of potash in drill cores and cuttings made
in connection with the Government’s search for potash, which consti-
tuted in effect a special line of investigation for many years, especially
from 1926 to 1931. Determinations of phosphate, assays for gold and
silver, tests of clays, and similar routine tests are also omitted.

Analyses of rocks and minerals made in the laboratory at Washing-
ton up to January 1, 1914, are tabulated in Bulletin 591. Water
analyses are given in many water-supply papers, indexed in Water-
Supply Papers 560-C and 659-C. Since Bulletin 591 was published
1,533 more rocks and minerals have been analyzed, and considerable -
research work on mineralogic and geochemical problems has been
done. In this work the following chemists have been engaged: G. R.
Backus, R. K. Bailey, G. V. Brown, A. A. Chambers, E. T. Erickson,
J. G. Fairchild, J. J. Fahey, E. P. Henderson, W. B. Hicks, R. M.
Kamm, Charles Milton, Chase Palmer, L.. T. Richardson, B. Salkover,
W. T. Schaller, George Steiger, R. E. Stevens, R. C. Wells, and W. C.
Wheeler. At present (Jan. 1, 1936) nine of these chemists are
employed. Other members 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.

It may be interesting to compare the number of analyses made in
the Survey laboratory since 1914 with those previously made, as
follows: '

1880-1914 1914-36

Igneous and crystalline rocks. . . ..ccecccccececcmcecccccacceeccma—ecmcccmcem———- 1,407 444
Sandstones, cherts, and SINterS. ... oo e iccmianaamana 79 64
Carbonate rocks._ __...___...._.. I [, 315 215
Slates and shales. .. 65 24
Clays, soils, etc....---- e meeomoeomcessameseocsaseeeeeesemeeseeane 147 115
Ores and gangue Material. . .o oo oo eeeeccceacccceaacccccenemameannmnnnen [cemaanoeann 156
MLObOOTItOS . - - - o e oo e — e — e — e m———— 62 None

B0 6111 1 N 714 515
11 ) O RN 2,789 1,533

This makes a total of 4,322 quantitative analyses made since the
organization of the laboratory, not including & vast number of partial
routine determinations and numerous analyses made in connection
with research problems and the development of methods.

The object here is mainly to put on record the additional analyses
made since 1914. Other publications, chiefly by Clarke and Wash-
ington, deal fully with the classification of rocks, the average com-
position of different kinds of rocks and of the earth’s crust, and the
distribution and abundance of the elements.! A recalculation of

1 See U. S. Geol. Survey Prof. Papers 14, 18, 28, 99, 127, and 132-D; Bulls, 148, 168, 176, 228, 305, 330, 419,
422, 491, 591, 616, 695, 700, and 770.



ELEMENTS AND THEIR RELATIVE ABUNDANCE 3

these figures to include later analyses would require much labor and
probably introduce but few significant changes. Several chemists in
this and other countries, however, have recently studied in more
detail the distribution of certain ore-forming and rare elements.

THE ELEMENTS AND THEIR RELATIVE ABUNDANCE

Spectroscopic studies have shown a wide distribution of tin and
germanium, previously unsuspected. Hafnium has been found in
zirconium minerals, and columbium and tantalum in titanium min-
erals. Fluorine and selenium have been found in many surface waters,
and many minor constituents have been determined in certain ores
and rare minerals. The determination of such minor constituents has
generally been accomplished by physical methods rather than by
chemical separations. It results from the very meager knowledge
of the proportion of rare minerals in the earth’s crust that estimates of
the distribution of the elements by different investigators differ
widely, sometimes by several decimal places. Contributions to the
knowledge of the subject have been made especially by Goldschmidt,?
the Noddacks,® Schneiderhohn,* and Fersman.® Fersman gives an
excellent bibliography of the subject. He has also proposed the term
“clarke” to designate a unit for indicating the relative abundance of
an element either by weight or by number of atoms in any particular
kind of rock or in the earth’s crust, in honor of F. W. Clarke, who did
so much for geochemical statistics. As Fersman’s study of 1932
assembles figures for the abundance of all the elements based on all
preceding work, it seems advisable to give his results, which are shown
in the sixth and seventh columns of the following table. The sixth col-
umn gives percentages by weight, the seventh column percentages by
atoms for the relative abundance of each element in the 10-mile crust of
the earth, based on the estimates of Clarke, Washington, Goldschmidt,
Vogt, Niggli, Noddack, Vernadski, Hevesy, Paneth, and others.

The table also gives the atomic number of each element, the latest
figure for its atomic weight, and the number of its isotopes, if this has
been determined. Schneiderhéhn’s figures for the relative abundance
of certain elements (1934) differ considerably from those of Fersman,
but, as previously remarked, such differences seem unavoidable in
the present very scanty knowledge of the subject. !

1 Goldschmidt, V. M., Geochemische Verteilungsgesetze und kosmiche H#ufigkeit der Elemente: Die
Naturwissenschaften, Band 18, pp. 899-1013, 1930,

3 Noddack, Ida and Walter, Die Hiufigkeit der chemischen Elemente: Die Naturwissenschaften, Band
18: g;:liitiégil(:}ihn, H., Die Ausnutzungsmaoglichkeiten der deutschen Erzlagerstitten: Metallwirtschaft,

Band 13, pp. 151-157, 1934,
8 Fersman, A. E., Geochemistry, Leningrad, 1933.
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The elements and their relative abundance

Numb Abundance
Atomic | Atomic | UmIber
Element Symbol : of
number | welght | yo,c5n05 | Percent by |Percent by
weight atoms
Actinium. .. Ac
Alabamine._ Ab
Aluminum.. Al .
Antimony--- Sb 5X10-% 7X10-8
Argon.._.__. A 4% 104 1.7X10™
Arsenic..._..__. As 5X10—+4 1X10-¢
Barium.._________ Ba 0.05 6X10-3
Beryllium_._.__._._. Be 0.003 6X10-3
Bismuth. .. _.__.....__... Bi 1X10-8 8X10-7
BOTON o oimeoaes B 0.01 0.015
Bromine. .-« .ceeomaeeaan Br 0. 001 2X10-4
Cadmium.--« .o Cd 5X10—4 8X10-%
Caleium. ..o Ca 3.25 1.41
[07:34 71 < JH C 0.35 0. 51
Cerium. - oo e Ce 2.9X10-3 410
Cesitm oo Cs 5X10-4 7X10-%
Chlorine. - oo Cl 0.20 0.10
Chromium._. ... Cr 0.03 9x10-3
Cobalt oo Co 0.002 9X10™4
Columbium.. . ... Ch 3.2X10-% 6X10-8
[820]0] 1 1:) U Cu 0.01 3X10-3
Dysprosiom._.___ .. .. _________ Dy 7.5X10-4 8X10-5
Erbium. . ... Er 6. 5X10-4 7X10-%
Europium oo ool Eu 2X10-5 3X10~
Floorine. . - .. F 0.08 0.07
Gadolinium.. ... Gd 7.5X10-4 8X10-3
_________________ Ga 1X10-28 2.5%10-+
................. Ge 1104 2.5X10-%
_______________ Au 5X 104 4X10~7
Hf 4104 4X10-8
He 1X10-8 4X10-8
Ho 1X10-4 1X10-3
H 1.00 17.25
) £ U (N ;3 U USSR RUY POOUORUSURRR U RN R (RN
In 3 1X10-5 1. 5x10-8
I 3 1X10-4 1.5X10-%
Ir . 1X10-5 1X10-7
Fe X 2 4.20 1.31
Kr . 6 2X10-8 410-°
La 3 1 6. 5X10-4 8X10-5
Pb 82 207.22 16 1.6X10-3 1X10-4
Li 3 6. 940 2 0. 005 0.012
Lu 71 175.0  |eecmeoo.- 1. 75X 10—+ 1.7X10-%
Mg 12 24.32 3 2.35 1.72
Mn 25 54.93 1 0.10 0.03
Masurium. Ma 43 L2l N S 1X10-7 1. 5X10-8
Mercury..... .| Hg 80 | 200.61 9 1X10- X108
Molybdenum.. .} Mo 42 96.0 7 1X10-3 2)10-4
Neodymium. - Nd 60 144. 27 4| 1.75X10-3 2104
Neon..... .| Ne 10 20. 183 4 5X10-7 4X10-7
Nickel - Ni 28 58. 69 3 0.02 6X10-3
Nitrogen- - N 7 14, 008 2 0.04 0.05
Osmium - Os 76 191. 5 6 5X10-8 5X10~7
Oxygen.. - o] 8 16. 0000 3 49,13 53.30
Palladium . . Pd 46 106.7  fecoeenoao- 8X10-9 1. 5%8-8
Phosphorus... - P 15 31.02 1 0.12 0.07
Platinum _ . - Pt 78 195,23 |.ooio_. 5X10-8 4X10-7
Polonium. . - Po 84 210 feemeeooo_- 5X10-0 4X10-7
Potassium._ . . . K 19 39. 096 5 2.35 1.05
Protactinium. . - Pa 91 b2 ) R R, 7X10-11 5X10-12
Praseodymium - Pr 59 140. 92 1 4. 5X10-4 6X10-8
Radium...... Ra 88 226.05 4 3x10-10 2.0x10-11
Radon. .. Rn 86 222 3| 1.2X10-1% 1X10-19
Rhenium Re 75 186. 31 2 1X10-7 1X10-8
Rhodium. . Rh 45 102,91 |- 1X10-8 1. 5X10-7
Rubidium. .. Rb 37 85. 44 2 0.008 2X10-3
Ruthenium. - Ru 44 101.7 7 5X10-¢ 1Xx10-¢
Samarium. Sm 62 150.43  |oaooo.- 7X10-4 8X10-3
Se 21 45.10 1 6104 2.5X104
Se 34 78.96 8 8103 1. 5X10-%
Si 14 28. 06 3 26.00 16. 10
Ag 47 107. 880 2 1X10-5 1.5X10-8
Na 11 22.997 4 2.40 1.8
Strontium. Sr 38 87.63 3 0.035 7X10-3
Sulphur_._. S 16 32.06 5 0.10 0.05
Tantalum. . Ta 73 180.88 [ ___ 2.4X10-3 2.3X10-8
Tellurium.. Te 52 127. 61 8 1X10-8 1. 5X10-7
Terbium. oo Tb 65 1592  |o___.___._ 1104 1X10-3
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The elements and their relative abundance—Continued

Numb Abundance
. . umber |
Element Symbol I‘I\lfgl[gg; ‘:‘vgiullllf of
g isotopes | Percent by | Percent by
weight atoras
81 204. 39 8 1X10-3 8x10-7
90 232,12 8 2X10-2 1X10-4
69 169.4  [o_o...._. 1X10-4 1X10-3
50 118. 70 11 6X10-4 8% 10-3
22 47.90 2 0. 61 0.22
74 184.0 4 X104 9108
92 238. 14 8 9X10-4 4X10-8
g’:; 50.95 1 0.02 7X10-3
54 131.3 9 3%10-°0 4X10-10
70 173,04 | _oo..__. 8X10-¢ 8% 10-8
39 88. 92 3 0. 005 1X10-3
30 65.38 7 0.02 5X10-3
40 91.22 4 0.025 5x10-3

ABBREVIATIONS USED

Of the abbreviations used for bibliographic reference only five need
explanation, and they refer to the official publications of the Survey—
“Ann.” for Annual Report, “Mon.” for Monograph, “Bull.” for Bulle-
tin, “Prof. Paper’ for Professional Paper, and ‘“Folio” for Folio of the
Geologic Atlas. The others relate to well-known journals and are
familiar to all geologists. In the tables of analyses the symbols
H,0— and H,;O-+ indicate, respectively, the water lost at or near
105° and that expelled at higher temperatures.

For the information of readers in foreign countries the abbrevia-
tions used for names of States of the United States are explained
below: ‘

Ala., Alabama. La., Louisiana. N. Dak., North Dakota.
Ariz., Arizona. ' Md., Maryland. Okla., Oklahoma.
Ark., Arkansas. Mass., Massachusetts. Oreg., Oregon.
Calif., California. Mich., Michigan. Pa., Pennsylvania.
Colo., Colorado. ‘Minn., Minnesota. R. I., Rhode Island.
Conn., Connecticut. Miss., Mississippi. S. C., South Carolina.
Del., Delaware. Mo., Missouri. S. Dak., South Dakota.
D. C., District of Colum- Mont., Montana. Tenn., Tennessee.

bia. Nebr., Nebraska. Tex., Texas.
Fla., Florida. Nev., Nevada. Vt., Vermont.
Ga., Georgia. N. H., New Hampshire. = Va., Virginia.
111., Ilinois. N. J., New Jersey. Wash., Washington.
Ind., Indiana. N. Mex., New Mexico. W. Va., West Virginia.
Kans., Kansas. N. Y., New York. Wis., Wisconsin.
Ky., Kentucky. N. C., North Carolina. Wyo., Wyoming.

CLASSIFICATION

The classifications used in this bulletin are essentially similar to
those used by F. W. Clarke in Bulletin 591. - However, I am indebted
to T. W. Stanton, formerly chief geologist, for suggesting the addition
of the class “Ores and gangue material” for substances that fall
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better under that head than under any of the others. I am also
indebted to many other members of the Survey for suggestions and
assistance in naming the specimens analyzed, particularly to C. S. Ross
in connection with the igneous rocks and clay minerals and for
critically reading the whole manuscript, and to W. T. Schaller for
mineralogic criticism. Opinions will naturally differ somewhat as to
the exact classification of many of the substances whose analyses are
given in the following pages, depending on the purpose for which
the analyses were made or the viewpoint of the reader. The arrange-
ment has been adopted for convenience; consequently, for example, a
substance like vanoxite is listed as an oxide rather than a vanadate,
and the garnets are all listed under the group name. Undetermined
or impure clays will be found under the heading “Clays’’, whereas
well-identified species will be found under “Minerals.” Samples
representing material in the mass are classified mainly as rocks, pure
single specimens as minerals, and materials containing common
metals of commercial interest generally as ores.

ANALYSES OF IGNEOUS AND CRYSTALLINE ROCKS
ALASKA
CENTRAL ALASKA

Samples of granodiorite rocks collected by J. B. Mertie, Jr. Analysis A by
Charles Milton, B-F by J. G. Fairchild, record D-117.

A. Composite sample of four specimens from Roughtop (Moose) Mountain,
14 miles N. 20° W. from Hot Springs.

B. Composite sample of four specimens from Elephant Mountain, 26 miles
N. 41° E. from Hot Springs.

C. From Wolverine Mountain, 15 miles S. 35° E. from Rampart.

D. From mountain 17 miles S. 41° E. from Rampart.

E. Specimen from Sawtooth (Lynx) Mountain, 21 miles S. 68° E. from
Rampart. .

F. Composite sample of five specimens, Hot Springs Dome, 3 miles northwest

of Hot Springs.

A B (o] D E F
54.20 56.89 7. 44 64. 52 53.11 73.92
18.43 14.89 15. 45 14.90 16. 45 13.46
.55 45 .65 .42 .76 .94
6.38 6.13 2.68 3.72 8.29 1.26
3.08 4.23 .88 1.85 3.28 .53
7.20 6.10 2.38 3.52 5. 65 111
2.64 2.10 3.26 2.62 2.02 2.42
5.31 6.32 5.97 5.98 6.38 5.18
.05 14 .06 09 .20 .20
.28 .74 .51 .76 115 .36
.81 1.00 .41 .45 1.40 .36
.23 .55 .32 W71 .95 .15
.60 .40 .16 .20 .55 .10
.12 11 .03 .09 .08 .04
Total e cemeeccaeiiccccane 99.88 99.75 100.20 99.83 | | 100.27 100. 02

Four granitic rocks collected from central Alaska by Mertie and analyzed by
E. T. Erickson, record D-415.

G. Summit of ridge at head of Monument and Flint Creeks, in the Ruby
district, 7 miles 8. 20° E. of Long. .

H. Southeast side of Mammoth Creek, opposite mouth of Miller Creek, 38
miles S. 38° W. of Circle.

i
——— — v
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MICH§?d of Hidden Creek, in the Nixon Fork district, 32 miles N. 57° E. of
¢Grath.

J. Composite sample from head of Flat Creek, in the Iditarod district, 3%
miles due south of Flat.

SOUTHEASTERN ALASKA

Rocks collected by A. F. Buddington. Analyses by J. G. Fairchild, record
C-858. Described by Buddington and Chapin in Bull. 800, 1929.

A. Quartz monzonite, average of 6 samples from the Hyder district.

B. Granodiorite, average of 6 samples from the Hyder district.

C. Quartz diorite, average of 14 samples from the western border of the Coast
Range batholith,

D. Diorite, Etolin Island.

A B C D A B (o] D
64.87 | 59.55 50. 24 1.40
16.26 | 16.18 17.86 .03
151 194 2.00 1.39
2.89 5.61 6. 56 1.32
172 2. 86 5. 47 .24
4.72 6.26 10. 59
3.82 3.40 3.51 100. 61

Eocene lavas from southeastern Alaska, collected by A. F. Buddington and
described in Am. Jour. Seci., 5th ser., vol. 23, pp. 490-496, 1932. Analyses E, F
by R. C. Wells, C-M by J. G. Fairchild, records D-18 and D-41,
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ARIZONA
AJO DISTRICT

Dsziglrocks collected by James Gilluly. Analyses by J, G. Fairchild, record

A. Micaceous quartz diorite, 700 feet southwest of mine office, Ajo copper
mine. Quartz, andesine-oligoclase, biotite, chlorite, epidote, apatite, magnetite,
sericite.

B. Quartz monzonite. East spur of hill south of manager’s residence, Ajo
mine. Quartz, albite, orthoclase(?), chlorite, muscovite, clay(?), barite(?),
titanite, ilmenite, zircon.

C. Hornblende-biotite-quartz monzonite, almost fresh, 600 feet south of east
crest of Camelback Mountain, southwest of Ajo. Oligoclase-andesine, ortho-
clase, quartz, hornblende, biotite, chlorite, sericite, epidote, apatite, titanite,
magnetite. '

D. Albitized quartz diorite, west side of approach cut to Ajo copper mine, 1,000
feet south of drill-sharpening house. Albite, sericite, epidote, quartz, chlorite,
magnetite, apatite.

E. Albitized sericitic quartz monzonite, southwest side of mine pit, due east of
crest of Arkansas Mountain. Albite, sericite, orthoclase, quartz, chlorite,
apatite, epidote, titanite(?), calcite.

Quartz monzonite, 2,890-foot peak west of Gibson Gulch, about 2 miles
west of Ajo. Oligoclase-andesine, orthoclase, quartz, hornblende, biotite, chlo-
rite, sericite, epidote, apatite, magnetite, zircon, titanite.

Five samples of gneiss from the Ajo quadrangle, collected by James Gilluly
and analyzed by Charles Milton, record %-421.

G. Albite-chlorite gneiss, NE ¥ sec. 29, T. 12 S., R. 6 W. Pre-Tertiery, possi-
lzlg p‘rf-Ca.mbria.n‘ Quartz, albite, epidote, chlorite, muscovite, magnetite, and
itanite.

H. Quartz diorite gneiss, same locality. Andesine, quartz, sericite, epidote,
orthoclase, chlorite, biotite, and magnetite.

I. Quartz-albite gneiss, same locality. Quartz, albite, sericite, andesine,
calcite, orthoclase, chlorite, biotite, zircon, titanite, magnetite, and apatite.

J. Biotite diorite gneiss, same locality. Quartz, andesine, biotite, chlorite,
muscovite, magnetite, titanite, zircon, and apatite.

K. Porphyritic albite gneiss, SW 4 sec. 28, T. 12 S.,, R. 6 W. Albite, sericite,
quartz, epidote, chlorite, hornblende, titanite, apatite, and magnetite.

G H I J K G H I J K
65.48 | 77.23 | 68.21 0.05}) 0.12
16.39 | 8.611| 15.15 1.19 .90

1.31 | 4.25| 3.14 07 .02
2.32| L9971} 2.26 04 .06
1.56 ) 1.11) 1.88 0l .05
2.93 | L.57| 2.57 03 .03
3.631 2.20| 3.47 02 .06
3.14 .81 | 1.44

1.40} - 81| -1.32 X 100. 04 |100. 85

.20 .07 .17 .
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Five volcanic rocks from the Ajo quadrangle, collected by James Gilluly.
Analyses L, M by R. E. Stevens; N-P by J. G. Fairchild, record D-427.

L. Andesitic basalt, north spur of Black Mountain, north center sec. 36, T. 12 S.,
R. 6 W. Plagioclase, augite, glass, magnetite.

M. Augite andesite, SEY sec. 14, T. 13 S., R. 6 W. Augite, ﬁlagioclase, glass.

N. Olivine basalt, crest of Black Mountain, see. 1, T. 13 S., R. 6 W. Olivine,
iddingsite, augite, plagioclase, glass, magnetite.

O. Hornblende basalt, Childs Mountain, northwest corner sec. 6, T. 12 S,
R. 6 W. Basaltic hornblende, augite, plagioclase, magnetite, glass.

P. Augite andesite, northwest spur of Childs Mountain, 5 miles west of Bata-
mote Well. Augite, plagioclase, magnetite, glass.

100. 50 |100.93 | 99.89

OATMAN DISTRICT

Rocks collected by F. L. Ransome and described in part in Bull. 743, 1923.
Analyses by R. C. Wells, record C-336.

A. Biotite-augite andesite (Oatman andesite). Between shaft 1 of the United
Eastern mine and the main road in northern part of Oatman. No unusual
minerals. A little free quartz, possibly an inclusion.

B. Biotite andesite, 0.8 mile north of Sitgreaves Pass. Small phenoerysts of
plat%iocla.se and biotite in microlitic glassy groundmass.

. Biotite-hornblende andesite, 0.8 mile east-northeast of Sitgreaves Pass.
Much like B but it is a distinect body and has larger phenocrysts of plagioclase
and phenocrysts of hornblende.

D. Biotite andesite (?), 1.9 miles north-northeast of Sitgreaves Pass. Fresh
perlitic and spherulitic glass with phenocrysts of plagioclase, biotite, titanite, and
magnetite.

E. Doubtful rock apparently between andesite and rhyolite, 0.5 mile southeast
of Elephant’s Tooth. Small phenocrysts of plagioclase, biotite, quartz, andesite,
and a.%atite in a groundmass of glass and obscure feldspars. :

F. Biotite latite vitrophyre (‘“‘older andesite’” of Schrader and of field notes),
0.3 mile west of summit of Leland Hill. Typical. As usual in this rock, biotite
is chloritized. Originally glassy groundmass devitrified.

G. Biotite-pyroxene andesite, 0.75 mile southwest of Sunnyside mine, forming
high cliffs. Perfectly fresh rock. Phenocrysts plagioclase, pyroxene, and biotite,
with some magnetite and apatite, in a microlitic glassy groundmass.

H. Biotite-pyroxene andesite, 0.2 mile southeast of Sitgreaves Pass. Per-
fectly fresh. Same constituents as G.

I. Biotite-pyroxene andesite vitrophyre, 0.6 mile south of Sitgreaves Pass.
Phenocrysts of plagioclase, biotite, and pyroxene, with magnetite and apatite, in
a glassy groundmass. Perfectly fresh.

J. Biotite-pyroxene andesite vitrophyre, 1% miles east-southeast of Sunnyside
mine. Evidently a perfectly fresh rock and probably like 1.

K. Biotite-augite andesite (Oatman andesite), “green chloritic andesite’” of
Schrader, dump of abandoned shaft 0.9 mile south of Oatman. Phenocrysts pla-
gioclase, biotite, and augite. Groundmass mainly feldspar, magnetite, and glass.
A little calcite and chlorite.

L. Biotite latite vitrophyre (‘‘older andesite’’), 0.75 mile west-southwest of
Moss mine. Phenoerysts of plagioclase and biotite in glassy, partly devitrified
groundmass. Some apatite. A little chlorite and calcite.

M. Biotite latite vitrophyre (‘“older andesite’’), 1 mile west-northwest of
Mount Hardy. Like L.
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N. Biotite latite, 0.25 mile east of Highland Cliff mine. Small phenocrysts of
biot'i;pf and magnetite in a very fine-grained feldspathic groundmass. Some
apatite.

O. Biotite-augite andesite, 0.2 mile southeast of Arizona-Rex mine. Pheno-
crysts plagioclase, biotite, magnetite, and quartz in glassy groundmass. Pyroxene
very slightly altered to calcite. Fairly abundant apatite.

P. Granite por/phyry, representative of large intrusive mass, north side of
Times Gulch, 13 miles south of Cathedral Rock.” Consists of micrographic
intergrowth of quartz and orthoclase, with biotite and a little magnetite, titanite,
and apatite.

Q. Quartz monzonite porphyry, representative of large intrusive mass, 0.75
mile north of Moss mine. Orthoclase, quartz, plagioclase, biotite, amphibole,
magnetite, apatite, and titanite.

R. Rhyolite, Boundary Cone. An intrusive plug. Phenocrysts quartz and
orthoclase in very fine-grained granular groundmass, probably quartz and
orthoclase.

S. Biotite andesite (Oatman andesite), dump of lower west tunnel of Leland
mine. Usual andesite composition. Some chlorite and calcite.

52 23 113 28 29
83 137 171 3.43 2.58
69 72 .91 47 51
37 2 .28 12 45
03 01 .04 03 04

1.63 1.98 3.35 2.85 1.11 3.51 19 1.70
1.63 1.21 47 1.75 .54 2.57 34 3.95
83 83 79 215 A 2,41 09 2.89
2.04 2.16 247 476 113 4.26 25 5.54
3.781 423 4.36| 3.84| 401| 3.8 37 2.68
6.49 6.30 5. 06 4.17 5.40 3.98 8.96 4.13
11 34 72 .74 .08 29 22 45
53 47 93 .65 .40 48 1,64
52 56 55 .75 .39 1.05 14 121
18 14 30 .37 .04 36 37
05 05 07 05 .06 07 | None 05
54 14 02 25 .27 | None 02 1.19

MISCELLANEOUS ROCKS

A-C. Collected by F. L. Ransome and described in Prof. Paper 115, 1919.
Analyses A and B by George Steiger, record 3173.

A. Pinal schist, Ray district, from south slope of Red Hills. Quartz, sericite,
biotite, magnetite.

B. From dump of Prospect mine, Webster Gulch, Miami. Sericite prominent.
30% Leached rock, Miami mine, Miami. Analysis by Chase Palmer, record
D. Rock from Mascot mine, Dos Cabezos Range, collected by E. L. Jones, Jr.
Analysis by R. C. Wells, record 3019.

E. “Schist’’ or possibly pinite, Glendale. Partial analysis by A. A. Chambers,
record 3076.
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ARKANSAS

Two samples submitted by C. S. Ross, from Howard 'County. Analyses by
George Steiger, record C-600.

A. Phonolite low in femic minerals from Mine Creek, 4 miles north of Nashville.

B. Trachyte from Temperance Branch, 3 miles northwest of Nashville.

A B A B A B
62.97 5.71 10. 80 Trace [-ceea-a-
19. 00 .89 .72 0.00 |ceeenenn
} L13 2.19 126 None None
. .37 26 .08 | None
.26 .03 .10
.54 04 faeeaoaos 100. 18 99, 90
2.86 .24 |
AUSTRIA

Serpentine of the picrolite type from Carnot (?), Tyrol. Submitted by C. S.
Ross. Analysis by J. G. Fairchild, record C-993.
..................... 40,97 | FeO

.. None | MgO._.
.................... 5.55 | CaO

BERMUDA

Altered lava, augite andesite, from well 1,110 feet deep, collected by L. V.
Pirsson. Analysis by R. C. Wells, record 2871. Association of the rock described
by Pirsson and Vaughan, Am. Jour. Sci., 4th ser., vol. 36, pp. 70-71, 1913.

8i0s. 38.79 14.65 0.80
Al:Os 14. 55 2.78 3.56
Feg0s 5. 67 2.54
FeO. 6. 68 .67 100. 46
MgO 7.78 1.99

CALIFORNIA
IVANPAH QUADRANGLE

Granites and latites collected by D. F. Hewett. Analyses by J. G. Fairchild,
record C-999.

A. Kingston laccolith.

B. Granite, Erie Crater.

C. Voleanic neck east of Erie.

D. Rhyolite, Devils Peak.

E. Granite, Columbia Well.

F. Granite, Leiser Ray mine.

G. Piute Mountain.
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LASSEN PEAK

Rocks collected by J. 8. Diller. A to D analyzed by W. C. Wheeler, record 2966.
. Basalt, 7 miles southeast of Peak, Lake Tartarus.

. Voleanic ash, collected September 14, 1914,

. Solfataric mud, 6 miles southeast of Peak, Devil’s Kitchen.

. Solfataric mud, Lake Tartarus.

. Dacite lava, Devil’s Kitchen. Analysis by George Steiger, record 3084.

HOQWE >

100.16 | 99.93 | 99.68 [100.34

1 Undetermined.

A serieés of rocks collected by Howel Williams in the Lassen National Park.
Analyses by George Steiger, record D-29.

F. Recent pyroxene basalt.

G. Recent basalt, northeast of Buttle lake.

H. Augite andesite, east slope of Mount Harkness.

I. Pyroxene andesite, Crystal Cliff, east of Juniper Lake.

J. Pyroxene andesite, Saddle Mountain, Warren Valley.

K. Black andesite of central plateau, east of Hat Mountain.

L. Old pyroxene basalt, Badger Mountain.

M. Hornblende-mica dacite, Divide Peak.

N. Augite andesite, Divide Peak, near Hat Creek.
L O. Augite andesite, south slope of Brockeoff Mountain, above Huckleberry

ake.

1.47 5.63 1.49 1.99 1.23 1.15 1.30 88 2.27
579 | 7.04| 280 | 246 440 3.90| 1.26| 493 3.94
547 | 52| 29| 3.27| 38| 326 94| 6.07 3.66

27 2.02 21 28 20 18 16 16 27
73 1.38 35 13 53 74 65 32 41
125 4.00 65 62 65 60 26 60 89
42 55 18 11 15 16 12 13 17
11 12 07 07 12 08 06 09 08
03 04 03 04 03 04 05 02 02

MOUNT WHITNEY QUADRANGLE

Three rocks collected and deseribed by Adolph XKnopf, Prof. Paper 110, 1918.
Analyses by R. C. Wells, record 2892.

A. Granite, Ransom Creek, altitude 6,000 feet. Quartz, orthoclase, albite,
anorthite, biotite.

B. Quartz monzonite, Lone Pine Creek, altitude 6,700 feet. Plagioclase, ortho-
clase, quartz, biotite, hornblende, titanite.

Quartz monzonite, altitude 13,000 feet. Quartz, orthoclase, plagioclase,

biotite, hornblende, magnetite, titanite, apatite.
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A B [o] A B C
0. 49
Trace
.24
Trace
.01
Trace
100. 17
Specific gravity. A 3 2. 664
PALA DISTRICT
Rocks collected and analyzed by W. T. Schaller, record 2869.
A. Albitite dike near Pala.
B. Graphic granite, Anita gem tourmaline mine, Riverside County.
A B A B A B
None 0.08 {| Ignition___..__ 0.88 0.18
8.24 .48 || CO2o .. Trace Trace
.22 9.16 (| P2Os.cccaaano. Trace None
5.48 2.00 -
None | Trace Total...... 100.37 | 100. 05

MISCELLANEOUS ROCKS

A. Voleanic ash from north flank of Santa Monica Mountains, Los Angeles
County, collected by M. N. Bramlette. , Analysis by Charles Milton, record
D-180. For bentonite resulting from the decomposition of this rock see “‘Clays.”

B. Hydrothermally altered greenstone from Mother Lode district, collected
by Adolph Knopf and described in Prof. Paper 157, 1929. Analysis by J. G.
Fairchild, record C-699. Ankerite, sericite, quartz, albite, rutile, pyrite, and
minor arsenopyrite.

A B A B A B
165 | PeOs.ooo_._. 0.06 [-oceeeuae
4.63 || MnO.......___ None |.o......
None || BaO._.._...... 17 Joceeooo
1.94 || FeSeooooomoaoifoaaanns 2.74
1.49
15. 50 99.89 | 100.76

1 Includes P;0js if present.

C-H. Graphitic schists. Determinations of graphite by George Steiger, records
3021, 3027, and 2880. C, 11.90; D, 17.48; E, 12.00; F, 7.29; G, 16.2; H, 10.4.

C. Eighty miles northeast of San Diego.

D-F. Twenty miles northeast of Saugus.

G. Leyeo prospect, San Diego County.

H. Mine of California Graphite Co., Saugus.

COLORADO
BONANZA DISTRICT

Rocks collected by W. S. Burbank and described in Prof. Paper 169, 1932.
Analyses by J. G. Fairchild, record C-1010.
. Augite-biotite andesite from ridge just below Superior mine.
. Similar latite near top of Rawley andesite near mine.
. Altered andesite, Rawley drainage tunnel, 4,450 feet from portal.
. Same, 4,070 feet from portal. Red jasper type of alteration.
. Same with pyrite crystals, 2,600 feet from portal.
. Silicified andesite, ridge north of Express Gulch.
. Volcanic rock with kaolin mineral from Greenback Gulch.
. Same from hill between Greenback and Chloride Gulches.

moHEEg QT >



14 ANALYSES OF ROCKS AND MINERALS, 1914-36

Specific gravity of particles........_. 2,732 | 2723 3.227| 2,786 3.106 | 2.688 [ccoeooioaoooon
Specific gravity of lump_..._________ 2.713 | 2.686 | 3.072 | 2.667 | 2.998 | 2.598 ... |.oooo--

o )
Undetermined, BRECKENRIDGE DISTRICT

Rocks described by F. L. Ransome in Prof. Paper 75, 1911. Analyses by R. C.
Wells. record 2426, with corrected fluorine determinations by J. G. Fairchild.

A. Quartz monzonite porphyry, Brewery Hill. Plagioclase, orthoclase, quartz,
biotite, magnetite, pyrite, apatite, titanite, zircon, and allanite, with very little
calcite and chlorite. :

B. Quartz monzonite porphyry, Browns Gulch. Orthoclase, plagioclase,
quartz, biotite, apatite, rarely allanite, and secondary epidote, calcite, chlorite,
and pyrite.

C. Quartz monzonite porphyry, Mount Guyot. ' Labradorite, orthoclase,
quartz, biotite, hornblende, titanite, and magnetite.

A B (o} A B [o]
67.53 | 68.14 64. 28
15.46 | 15.29 16. 99

2.24 1.36 2. 59

2.42 1.66 2,64

.16 .26 1.13

3.24 3.03 3.95

3.24 3.59 3.78

3.86 4,07 3.51

.23 .40 .07
.55 .39 .25
.41 36 .49
.02 01 .01
.03 .22 | None

01 .17 .32

COCHETOPA QUADRANGLE

Rocks collected by E. S. Larsen. Analyses by J. G. Fairchild, record C-663.

A. Augite-hornblende andesite of the middle horizon, north of the Saguache
River, on trail near head of Spanish Creek, 1 mile from point where trail leaves
creek. .

B. Sheep Mountain andesite, upper horizon, Continental Divide, 0.75 mile
east of point where long branch trail crosses divide. Chemically rhyolite.

A B A B A B
6.07 1.28 1.00 0.30
4.00 4.21 .33 | Trace
3.52 5.33

1.02 .15 99.94 | 100.52
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CONEJOS QUADRANGLE

Rocks collected by E. S. Larsen. .

A. Fine-grained olivine andesite, northeast shoulder of Green Mountain,
halfway up to the top. Less than 1 percent of olivine phenocrysts, augite 18
percent, a little hypersthene, much andesine, and considerable magnetite.
Analysis by Glenn V. Brown, record 3270.

B. Similar rock analyzed by George Steiger, record 3252.

C. Pyroxene andesite from the Conejos River 4 miles southeast of west border
(c):f quadrangle, at an altitude of 11,000 feet. Anpalysis by R. K. Bailey, record

—421-4.

D. Hornblende andesite from north base of McIntyre Mountain. Analysis
by J. G. Fairchild, record C-421-b.

E. TFelsitic quartz latite from east slope of Caldwell Mountain at an altitude
of 10,500 feet. Analysis by J. G. Fairchild, record C-663.

F. Biotite-quartz latite from northwestern part of the quadrangle, along trail
from the Alamosa River to the head of Cat Creek and 2 miles north of Alamosa
ranger station. Analyses F and G by J. G. Fairchild, record C-421-b.

G. Pyroxene-hornblende andesite, low in dark minerals, from saddle 1 mile
south of Bennet Peak.

H. Rhyolite tuff from west slope of McIntyre Point at an altitude of 9,650 feet.
Analysis by J. G. Fairchild, record C-493.

I. Treasure Mountain quartz latite from west slope of McIntyre Point at an
aéfif%gle of 9,840 feet. Analyses I to L by J. G. Fairchild, records C-614 and

J. Biotite-augite latite from same locality at an altitude of 10,000 feet.

K. Latite of Chiquita Peak, northeast slope of Green Mountains along the
ridge at an altitude of 8,750 feet.

L. Andesite-basalt of Hinsdale formation, cliffs north of Mogote Peak.

M. Basalt, intrusive phase, Las Mogotes Peak. Plagioclase, 62 percent;
augite, 20 percent; olivine, iron oxide, § percent each, and secondary minerals,
8 percent. Analysis by G. V. Brown, record 3270.
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CREEDE QUADRANGLE

Latite-andesites collected by E. S. Larsen. Analyses A~C by George Steiger,
record C~651; D-E and H-J by J. G. Fairchild, records C-547, C—474, and
C-663; F-G by R. K. Bailey, record C—474.

A. Table Mountain.

B. East of Farmers Creek.

C.1 Under benchmark 12029, Nelson Mountain, Creede and vicinity quad-
rangle.

D. Nearly black hornblende-pyroxene andesite from shoulder of Mount Hope,
at 12,500 feet.

E. Hornblende-pyroxene andesite from ridge east of Table Mountain, at
12,350 feet.

F. Quartz-biotite-pyroxene latite-andesite from west edge of mesa between
forks of Bellows Creek, north of the Rio Grande, a little north of point 11,511 of
topographic map.

G. Biotite-hornblende-quartz latite from draw on west slope of hill 9740,
north of the Rio Grande, between Farmers and Bellows Creeks, at 9,100 feet.

H. Quartz latite from eastern part of quadrangle about 2 miles east of the
village of South Fork, south of the Rio Grande, at 8,800 feet, in the small gulch
on the road to the head of Willow Creek.

I. Latite from. Alder Creek, Alboroto type.

. J. Fisher latite-andesite from southeast slope of MecClelland Mountain, at
,065 feet.

99.73 | 99.41 | 100.14 | 99.44 | 100.16 | 100.37 | 99.97 { 100.64

Tridymite latite collected by Whitman Cross 100 yards north of schoolhouse at
Bachelor and described by Emmons and Larsen in Bull. 718, p. 45, 1923. A third
consists of phenocrysts of orthoclase, andesine, some biotite, and accessory apa-
tite, magnetite, and zircon. The fluidal ground mass is made up of felsitic inter-
gls'owths of alkali feldspar and tridymite. Analysis by George Steiger, record
2875. :

67.76

DEL NORTE QUADRANGLE

Rocks collected by E. S. Larsen.

A. Quartz latite from Carnero Creek, 200 yards north of the main forks.
Analysis by George Steiger, record C-651.

B. Tridymite latite-andesite from canyon of Carnero Creek about 3 miles
above La Garita post office. Phenocrysts of andesine, hornblende, biotite, au-
gite, hypersthene, magnetite, and apatite, in ground mass of oligoclase, orthoclase,
quartz, and hematite. Analysis by R. K. Bailey, record C-474.



—

IGNEOUS AND CRYSTALLINE ROCKS 17

C. Tabular feldspar-pyroxene andesite from a flow 0.75 mile east of west
boundary of quadrangle on north bank of La Garita Creek. Analysis by J. G.
Fairchild, record 3293.

D. Vitreous hornblende-augite-quartz latite from locality near head of Bear
Creek in northwestern part of quadrangle. Fragment. from breccia bed near the
base of the section. Analysis by George Steiger, record C-651.

E. Soda rhyolite from dike west of center of quadrangle, southwest of diorite
stock of Sammer Creek. Analysis by George Steiger, record 3252.

1 Undetermined.
LEADVILLE DISTRICT

Fresh Mount Zion porphyry collected by G. F. Loughlin and described in Prof.
Paper 148, 1927.  Oligoclase-andesine 35 percent, orthoclase 28 percent, quartz 17
percent, chlorite 10 percent, magnetite 5 percent, calcite 5 percent, apatite less
than 1 percent. Analysis by J. G. Fairchild, record C-519.

NEDERLAND DISTRICT

Granitic gneiss collected by T. S. Lovering. Analyses by J. G. Fairchild, record

‘A-D from fifth level of Coldspring mine close to new shaft, about 3 miles north-
east of Nederland.
E-F from vein near breast of Lilly tunnel, 2 miles northeast of Nederland.

A B C D E F
65. 67 63. 34 66. 61 68.71 65. 08 66. 31
16. 52 18.21 15.13 14.93 15. 26 15.07
1.21 79 1.40 1.02 1.30 1.35
2.53 2.44 2.20 2.07 2.90 2.7
1.00 1.08 1.45 1.50 93 1.03
08 40 1.23 2.01 43 2.08
81 41 1. 20 2.85 94 2.48
6.70 6.11 5.02 5.14 8,63 5. 906
71 1.45 .14 17 08
2.34 4,07 2.08 .56 1.38 90
33 75 .54 62 75 66
1.70 1.16 1.09 .46 1.75 98
. .24 .19 .16 .31 .32
3L TSSO PSPRPRI RSO IP ISR SO 64 | .
LI (741 721 ) DO .02 .04 .02 | Trace? |-ocecocooo- .04
1) S, 100. 07 99.75 99. 67 100. 17 100. 47 99.93
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Three i%neous rocks from Boulder County, collected by E. N. Goddard. Analy-
ses by R. E. Stevens, record D-455.

G. Biotite-sillimanite schist, 2% miles S. 60° E. of Jamestown. Biotite, silli-
manite, quartz, and muscovite. .

H. Augite porphyry, 0.9 mile S. 80° E. of Sugarloaf Mountain, Nederland
district. Augite, olivine, magnetite, and glass.

I. Hornblende monzonite, 1,700 feet west of Silver Queen mine, Nederland
district. Large phenocrysts of oligoclase, hornblende, and some magsetite in a
fine-grained groundmass of quartz and orthoclase.

SAGUACHE QUADRANGLE

.Sheep Mountain andesite, lower horizon, collected by E. S. Larsen from south
side of Saguache Creek, about 0.25 mile below mouth of Ford Creek, altitude
8,400 feet. Analysis by J. G. Fairchild, record C-663.

4.05 | Ti08umeae o imcacamcnees 0.80

4.45 | P30Os oo .38

4.19 —_—

1.09 100.16
.43

SAN CRISTOBAL QUADRANGLE

A-H. Rocks collected by E. S. Larsen. Analyses by J. G. Fairchild, records
C-954, C-474a, C-547, and C-614.

A. Hornblende-quartz latite from first ridge south of Powderhorn Gulch, at
10,900 feet. About 20 percent of phenocrysts, chiefly labradorite, some green-
brown hornblende, in a groundmass clouded with hematite and carrying minute
oligoclase laths in glass.

B. Quartz-bearing hornblende-pyroxene andesite from mesa between Red
Mountain and Middle Creek, 4 miles north of Piedra Peak.

C. Biotite-pyroxene latite-andesite from west slope of Mineral Creek, near
head, at an altitude of 11,400 feet.

D. Quartz latite with large phenoerysts from ridge south of Grassy Mountain,
west of Lake San Cristobal, at an altitude of 10,400 feet.

E. Huerto andesite, 2 miles northwest of Cac¢he Lake at top of hill, altitude
12,355 feet.

F. Latite of Alboroto quartz latite type from Texas Creek.

G. Piedra rhyolite from crest west of Bennett Creek.

H. Treasure Mountain quartz latite, saddle between Vete and Bear Creeks.

I. Alboroto quartz latite, canyon of Texas Creek. Collected by Whitman
Cross. Contains phenocrysts of andesine-labradorite, quartz, orthoclase, horn-
blende, augite, biotite, and sphene in a groundmass of quartz and alkali feldspar.
Apatite, zircon, and iron oxides are present. Analysis by W. T. Schaller, revised
by J. G. Fairchild in 1925, record 2864.
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90.62 | 09.49 | 99.78 | 99.87 | 100.48 | 99.65 | 100.07 | 100.56

SAN JUAN REGION

Rocks collected by E. 8. Larsen. See Bull. 843 1935. Analyses by J. G.
Fairchild: A-B, record 3293; C, C-726; D-G, C-80

A. Soda syemte from north flank of Mesa Angostulla. 6 miles east of Manassa.

B. Diorite, same locality. Feldspars largely andesine, but some orthoclase
and albite are present. Biotite, augite, and magnetite.
P . Sheep Mountain andesite 0.5 mile west-southwest of bench mark in Carson

ass.

D. Glassy matrix rhyolite from Valles Mountain, N. Mex.

E. Spherulites enclosed in glassy matrix rhyolite from Valles Mountain, N.

ex.

F. Andesite from east side of Boot Mountain, northeast corner of Creede
quadrangle.

G. Rhyolite from altitude of 9,170 feet in canyon 0.5 mile northeast of hill
10,315, which is midway between 0ld Woman Creek and west line of quadrangle.

A B C D E F G
59.68 58,45 56. 40 71.67 67.04 76.04 76.46
18.40 16.61 16.17 15. 10 15.88 12.32 12.60
2.54 2.74 4,19 1.04 3.05 .32 51
1.05 3.44 4.30 .29 W77 .80 51
1.14 2,58 3. 65 .36 .75 .20 36
4.24 4. 66 7.07 1.19 2.37 .52 Trace
6.40 4.16 3.22 3.88 3.86 3.51 4.60
4,42 4. 66 2,79 5.80 5.48 6.64 4.32
Trace 14 .51 .26 .23 .01 06
46 .47 46 .53 .05 .84
1.28 1.38 1.31 15 .55 .10 10
.45 51 29 06 17 Trace None
Trace 08 b NSRRI FISUSVIIPRI ORI PN
99. 96 99. 87 100. 39 100. 16 100. 68 100. 51 100. 36

SPANISH PEAKS DISTRICT

Dszegrém rocks collected by Adolph Knopf. Analyses by George Steiger, record

A. Augite diorite porphyry from dike on Bear Creek. Contains large and
abundant phenocrysts of labradorite and some augite in a groundmass of plagio-
clase, augite, and biotite, with minor quartz, magnetite, and apatite.

B. Shonkinite porphyry from Walsen dike, at intersection with Walsenburg-
Gardner road, Walsenburg quadrangle. Consists of phenocrysts of augite,
biotite, and olivinein a groundmass of augite, biotite, and sanidine, with abundant
magnetite.

C. Shonkinite from dike near Walsenburg-La Veta road, Walsenburg quad-
rangle. Consists mainly of augite, biotite, olivine and sanldme, with some
nosean (?) and abundant magnetite and apatite.

D. Monchiquite from Unfug dike, south of Walsenburg, Walsenburg quad-
rangle. Contains abundant phenocrysts of olivine and augite in a groundmass
of biotite, magnetite, apatite, analcite, plagioclase, and sanidine.
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E. Granite porphyry, east flank of East Spanish'Peak, Spanish: Peaks quad-
rangel. A white porphyry crowded with phenocrysts of oligoclase and orthoclase
and minor hornblende and biotite in a groundmass of feldspar and quartz.

F. Olivine essexite from Huerfano Butte, Walsenburg quadrangle. Consists
of augite, biotite, olivine, and plagioclase, with minor magnetite, apatite, analcite,
and titanite.

G. Pyroxene diorite from summit of West Spanish Peak, Spanish Peaks
quadrangle. Consists of andesine, augite, hypersthene, biotite, and minor
quartz, magnetite, and apatite.

SUMMITVILLE QUADRANGLE

A. Tabular feldspar-pyroxene andesite from Carnero Canyon, collected by E.
S. Larsen. Analyses A and B by R. K. Bailey, record C-474-b. Phenocrysts of
calcic labradorite 20 percent, augite 10 percent, hypersthene a little; in the ground-
mass, andesine 40 percent, orthoclase 10 percent, quartz 6 percent, augite 5 per-
cent, magnetite 7 percent.

B. Similar rock from west slope of Summit Peak, at an altitude of 12,800 feet.
Carries somewhat more quartz and alkali feldspar and less mafites.

C. Gabbro-diorite southeast of Buckle Lake, at an altitude of 10,500 feet.
Analyses C to F by J. G. Fairchild, record C-493.

D. Gabbro-diorite from Gold Creek at an altitude of 11,400 feet on northwest
slope of peak, 400 feet from summit. ) )

E. Basaltic pyroxene andesite near head of the Alamosa River and 1 mile
southeast of Summit Peak.

F. Latite from west slope of Treasure Mountain.

G. Treasure Mountain quartz latite from northwest slope of Sheep Mountain.
Analysis by J. G. Fairchild, record C-614. :
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UNCOMPAHGRE QUADRARGLE

Rocks collected by E. S. Larsen. Analyses by George Steiger, record 2982.

A. Biotite rock associated with pyroxenite, collected on the north side of
Beaver Creek about half a mile southwest of the forks. Rather coarse-grained
and made up chiefly of biotite with considerable apatite.

B. “Iron ore”’, variety of pyroxenite. North side of gully passing bench mark
8104, just below 8,300-foot contour. Rather coarse-grained rock made up of
about equal amounts of magnetite and perofskite with a little mica, apatite, and

roxene.
pyC. Garnet-nepheline rock. South of Beaver Creek and south of the mouth
of North Beaver Creek, at an altitude of 8,540 feet. Coarse-grained, about equal
quantities of garnet (schorlomite) and nepheline with little pyroxene and apatite.

D. Uncompahgrite. Between Beaver and North Beaver Creeks. Medium-~
grained rock made up about half of melilite with considerable pyroxene, biotite,
apatite,' magnetite, perofskite, and amphibole. .

E. Altered uncompahgrite. South of Beaver Creek, just south of hill 8600.
Contains a little pyroxene in altered melilite. The melilite is altered to garnet,
diopside, and vesuvianite.

F. Titanite-rich pyroxenite. South of North Beaver Creek about a mile above
its junction with Beaver Creek. Made up of nearly equal quantities of pyroxene

and titanite with a little apatite and altered nepheline.

Specific gravity. - ccoooo oo 3.386 4.335 3.151 3.257 3.165 3.2908

G-K. Rocks collected by E. S. Larsen.

G. Shonkinite from Wildeat Gulch, altitude 8,100 feet. Orthoclase, augite,
olivine, biotite, magnetite, apatite.

H. Augite-microcline syenite, south side of Wildcat Gulch, altitude 8,300 feet.
Microperthite, augite, biotite, amphibole, magnetite, apatite, little quartz,
titanite, zircon, and rutile. These two rocks described by J. Fred Hunter in
Bulletin 777, 1925.

1. Soda syenite, north fork of Beaver Creek. About 90 percent microperthite,
10 percent aegirine-diopside, and minor apatite, titanite, zircon, and fluorite.
Analyses G-I by George Steiger, record 2900.

J. Alteration product of melilite, Iron Hill. Analysis by George Steiger,
record 2909.

K. ‘Alboroto 'quartz *latite from -base of ‘the formation, northwest -part of
quadrangle. Analysis by J. G. Fairchild, record C-954.
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MISCELLANEOUS ROCKS

Five intrusives, Eocene, from Gunnison County, collected by J. W. Vanderwilt,
Analysis A by J. G. Fairchild, B-E by Charles Milton, record D-172.

A. Granite from Treasure Mountain. Orthoclase (perthitic), quartz, biotite,
a little magnetite, apatite, and titanite.

B. Intrusive from Snowmass Mountain. Orthoclase, oligoclase-andesine,
quartz, brown biotite, calcite; minor green hornblende, magnetite, apatite, titanite,
sericite, clinozoisite, chlorite replacing biotite, zircon, a grain or two of strongly
pleochroic allanite, and possibly leucoxene (dark-brown semiopaque alteration
product). .

C. Intrusive from Snowmass Mountain. Orthoclase, oligoclase-andesine,
quartz, brown biotite, green hornblende, magnetite, minor apatite, titanite,
sericite, zircon.

D. Intrusive from Snowmass Mountain. Minerals similar to B. Much
calcite replacing mafic minerals. Feldspars albitized.

E. Similar to C.

A B o) D E
50.68 | 60,67 56,83
1630 | 1676 16. 67

411 1.52 462
411 3.64 4.48
281 198 2.75
¢.36 2,96 6. 45
3,42 6.48 3.56
212 60 1.82
05
% } 1.98 88
160 .50 58
.......... 2,03 07
bt 140 50
17 L04 21
18 J08 09
100.69 |  99.62 99. 60

F. Dike from Fortification Rocks, sec. 12, T. 9 N., R. 91 W., 1 mile north of
Craig, submitted by C. S. Ross. Olivine, augite, and biotite in glass. Analysis
by George Steiger, record C-600.

G. Interior of dike. .

H. Analcite basalt from top of Breeze Mountain, near Craig. Analyses Gand H
by George Steiger, record C-677. :

I-K. Three granites from Climax, collected by J. W. Vanderwilt and described
in Bull. 846-C, 1933. Analyses by J. G. Fairchild, record C-1129.
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p
Particles. ...

- L-R. Voleanie rocks collected by E. N. Goddard and T. 8. Lovering, mainly in
Boulder County. . :

L. Rhyolite from Lawson arkose 2.8 miles S. 45° E. of Castle Rock, Douglas
County. Feldspar, biotite, and quartz phenocrysts in a pink felsitic ground mass.
]S).ta.liig;ne, a little oligoclase and microcline. Analysis by R. C. Wells, record

M. Biotite latite intrusive breccia from the Mud vein in the lower tunnel of the
Yellow Pine mine, 5% miles northwest of Boulder. Microlites of oligoclase-
andesine with minute shreds of muscovite and a glassy ground mass. i

N. Biotite monzonite from the same locality as B. Small phenocrysts of
feldspar, biotite, and hornblende in a dark-gray ground mass.

Quartz monzonite porphyry from the breast of-Skunk tunnel on the south
slope of Porphyry Mountain, Jamestown. Analyses M-O by J. G. Fairchild,
record D-475.

P. Granodiorite 4,500 feet S. 25° W. from Jamestown. Plagioclase, ortho-
clase, quartz, hornblende, with magnetite, titanite, apatite, zircon, calcite, chlo-
rite, epidote, and kaolinite in minor amounts. .

ranite, South St. Vrain Creek, 3% miles N. 50° W. of Jamestown. Micro-
cline, quartz, orthoclase, biotite, muscovite, with magnetite, apatite, zircon.

R. Biotite schist from old mill site, 0.5 mile southeast of Springdale. Quartz,
biotite, muscovite, oligoclase, microcline, sillimanite, with apatite, zircon, calcite,
rutile, and sericite. Analyses P-R by Charles’ Milton, record D-375.

71413—37——3
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CONNECTICUT
GUILFORD QUADRANGLE

Eight rocks submitted by Arthur Keith. Analysis A by R. K. Bailey, B-H by
J. G. Fairchild, record 3273.

A. Haddam granite gneiss.

B. Same, contact.

C. Hornblende gneiss.

D. Stony Creek granite gneiss.

E. Conglomerate.

F. Metaconglomerate.

G. Quartzitic gneiss.
H. Amphibolite.

A B C D E F G H
72.73 | 74.14 1 66.91 | 73.56 | 59.20 | 67.56
15.53 | 12.07 | 15.47 1 13.30 | 19.18 | 15.00

83 2.10 1.57 .91 | Trace 1.43
1.12 2,48 3.74 2. 60 6.51 4. 64
72 1.05 1.80 .81 2.45 2.34
4.31 3.88 4.78 1.88 1.08 4,76
49 .39 1.29 1.94 5.41 1.54
2.17 2,563 1.70 2.44 1.61 170
06 .07 03 .05 45 .02
1.19 111 1.16 .92 1.79 50
16 .34 .54 .59 125 40
None .02 | None .05 05 [ None
6] .20] .26 .20 21
None | None G5 .03 | Trace | Trace
None | None | None | Trace | None | None
05 | Trace .14 .04 25 [ecacanns
None | None .10 03 17 | Trace
Trace | None | None | Trace | None | None
Trace | Trace | Trace | Trace 40 | Trace
None | None | None | None | None | None
99.52 | 100.38 | 99.54 | 99.35 | 99.99 | 99.97

MISCELLANEOUS ROCKS

Pegmatites described by F. J. Katz in Mineral Resources for 1915, pt. 2, pp.
43-55, 1917. Analyses by R. C. Wells, record 3135.

A. Howe quarry, South Glastonbury, east wall. Some muscovite and quartz.

B. Strickland quarry, Portland, sampled across the dike. .

C. Eureka-quarries, Middle Haddam.

D. Gildersleeve prospect, Portland.

A B (o) D A B C D
75.20 | 74.42 6.24  7.65 | 4.55| 3.49
13.81 | 15.13 .46 .34 .45 .39
.86 . 62 .05 .04 17 .02,
None { None
.62 .44 99.98 | 99.81 | 99.71 | 99.81
4,05 | 5.40

DOMINICAN REPUBLIC AND VIRGIN ISLANDS

Five specimens related to andesite, submitted by T. W. Vaughan. Analyses
by R. C. Wells, record C-300.

A. Western foothills of Loma de los Palos, Province of Santo Domingo.
& BP If{oma Pegado, near Maimén, Province of La Vega. A and B collected by

. P. Ross.

C. Andesite hill opposite Arroyo Salado, left bank of Rio Yaque del Sur,
Province of Azua. Collected by D. D. Condit and C. P. Ross.

D. Island of Vieques, Virgin Islands, western edge of Mosquito. Collected by
T. W. Vaughan.

E. Culebra Island, northwest peninsula, west of southwest corner of Flamingo
Bay, east side of divide, on road to abandoned radio station.
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GEORGIA

Sericite schist, Jasper. Submitted by P. 8. Smith. Analysis by R. K. Bailey,
record 3114.

HAWAII

A-D. Four lavas collected by W. O. Clark, Pahala, Kau. Analyses by R. K.
Bailey, record C-398.

A. Post-Pahala basalt. - Pahoehoe on floor of Makanao Valley at southwest
end of Pakua graben fault, at an altitude of 1,400 feet.

B. Pre-Pahala basalt. Lava overflowing ash bed at Pahala water-supply
spring, in the east face of Kaumaikeohu Peak, at an altitude of 2,780 feet.
(This is called “Kaumaikeohu Spring’ on label with specimen. Cross.)

C. Pre-Pahala basalt. Makai slope of Clover Hill, at an altitude of 1,250
feet, N. 30° W. from Naalehu. (The name ‘‘Kapuna or Kapuua’ is given in
parentheses after “Clover Hill”’ on label with specimen. Cross.)

D. Lava covering a considerable area in the Pahala basalt on the slopes back
?f }G\Iaalehu. Specimen from gulch N. 10° W. of Naalehu, at an altitude of 1,100
eet.

A B C D A B (o] D
[S1{0 TN, 45,97 | 48.60 | 49.24 49.24 || Ha0—~ 1.15 0.47
AlOs. . 598 10.75 | 12.72 13.51 || H3O0+ 1.567 .70
3 3.92 4.27 3.86 [{ TiO2 3.40 3.70
9. 38 8.44 8.88 || MnO._. 10 W12
9.80 7.10 5.90 {| PaOs.-. 08 .17
10. 38 9.74 10.44 )] C None | None

2,54 1,87 2.40

.34 .28 .46 99. 96 99. 85

E-L. Lavas collected by H. A. Powers. Analyses E-J by J. J. Fahey, K by
L. T. Richardson, L by R. E. Stevens, record D-89.

E. Olaa. Mauna Loa aa flow, road cut on Government road at south boundary
of Waiakea National Forest.

F. Reservoir, Mauna Loa pahoehoe flow, from reservoir at Piihonua.

G. Quarry, Kilauea pahoehoe flow, National Park quarry, on Hilo road 1 mile
from observatory.

H. Halemaumau, splash from lava lake, 1917.

I. Halemaumau, splash from lava lake during eruption of Alika flow from
Mauna Loa, 1919.
19'112() Halemaumau, pahoehoe flow from northeast edge of floor of Kilauea Crater,
1951. Halemaumau, pahoehoe flow from south edge of floor of Kilauea Crater,

L. Halemaumau, scoria from lava fountain, July 1929.
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"1 Quantity of sample insufficient.

M-8. Seven rocks from island of Hawaii, collected by C. K. Wentworth.
Analyses M~O by J. G. Fa,lrchlld P, Q by J. J. Fahey; R, S by Charles Milton,
record D-128,

M. From Ka Lae shore about 0.5 mile east of lighthouse.

N. Red tuff from Ninole basalt from altitude of about 850 feet a few rods
north of Kepue, Hilea.

.0. Yellowish-brown tuff from altitude of 5,175 feet at Aukaiakeakua Gulch,
southeast of Waikii.

P. Red basalt tuff from altitude of about 3,500 feet in Kemole Gulch.

Q. Yellow tuff beneath lava flow at altitude of 2,900 feet in Popoo Gulch,
north of Keamuku.

R. Yellow tuff from altitude of about 600 feet in face of Puu Kapukapu, 0.5
mile east of summit.

S. Red palagonite tuff 5 feet below top of road cut 0.25 mile south of Pepeekeo,

M N 0 P Q R s
37.16 50.73 55. 58 46.03 3.39
18,94 19.06 19.13 13.38 31.72
7.37 7.48 6. 40 9.28 24.90
5:93 1.03 .50 4.22 84
3.72 1, 66 .52 3.46 12
5. 58 1,92 .44 5.67 03
- 2,67 179 4, 59 1.04 44
1,00 1,08 2.84 .38 30
6.51 5.14 2.74 6.05 8.22
6.33 6. 60 5. 58 6. 62 24, 27
3. % L79 1.46 2.93 5.01
1.02 13 .10 58 1156
. .12 11 31 34 13
Organic matter.. - Trace |-e-iceeo-- e
- .-99.96.|- .. 99.31 100..19. 99. 97 100. 52

CASTO QUADRANGLE

Volecanic rocks collected by C. P. Ross and described in Bull. 854, 1935. Anal-
yses by J. G. Fairchild, records C-983 and C-1003.

A. Pink granite from Loon Creek, of post-Eocene age. A doubtful trace of
cassiterite may be present.

B. Gray granite, Idaho batholith, 1 mile above mouth of Mayfield Creek.

C. Spherulitic rhyolite, near Sleepmg Deer Park.

D. Yankee Fork rhyolite member of Challis volcanics, head of Salmon River.

E. Tuff below Yankee Fork rhyolite member.

F, Typical lava, Mayfield Peak. F-J, partial analyses only.

G. Above Forge Creek.

H. Trachyte. East of Mayfield railroad.

I. Lava near Meyers Cove.

J. Lava at top of measured section above Mermo Creek.
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EDWARDSBURG DISTRICT

D szv3en rocks collected by P. J. Shenon and analyzed by J. G. Fairchild, record

A, Rhyolite, 600 feet south and 35 feet west from center of Crater Lake,
Profile Gap. Plagioclase (Abg), quartz, orthoclase, chlorite and calcite, sericite;
a little apatite.

B. Quartz diorite, about 250 feet N. 35° W. of Big Creek Point, Profile Gap.
Plagioclase (Abgs), orthoclase, quartz, biotite, epidote, chlorite, sericite, apatite,
magnetite.
© C. Kersantite (Rosenbusch), 390 feet N. 18° W. from southwest corner of
Glasgow claim corner, Profile Gap. Plagioclase (Aby), biotite, quartz, ortho-
clase, calcite, chlorite, epidote, magnetite, apatite.

D. Quartz diorite, 300 feet N. 10° E. from southwest corner Glasgow claim,
Profile Gap. Plagioclase (Abg), quartz, calcite, chlorite, sericite, epidote,
leucoxene, magnetite, apatite.

E. Granodiorite, 3,250 feet west of Red Metal Cabin, Profile Gap. Plagioclase
(Abg;), orthoclase, quartz, biotite, hornblende, epidote, chlorite, magnetite, zircon,
apatite. .

pF. Quartz latite porphyry from sharp point, 2,150 feet S. 85° W. from Red
Metal Cabin. Plagioclase (Abg), quartz, orthoclase, biotite, epidote and chlorite
in biotite, calcite, apatite, zircon, magnetite.

G. Kersantite, 2,200 feet S. 88° W. from New Glasgow Cabin, Profile Gap.
Plagioclase (Abg), quartz, biotite, calcite, magnetite.

A B (o] D E F G
46.46 68.76 68.81 45.94
13.27 16. 23 14.82 14.15

2.60 .30 .76 2.80
7.20 2.21 2.34 8. 21
7.32 116 .90 5.79
8.20 3.31 2.36 7.48
1.68 3.87 3.45 2.52
171 2.71 4.66 2.24
.41 04 .08 46
3.25 62 .94 82
1.50 47 .45 1.80
5.50 05 .19 9
.25 .09 .09 19
.20 .05 .07 13
A PO (ARSI PP

PEND OREILLE DISTRICT

A-C. Three granodiorites collected by J. L. Gillson and described in Jour.
Geology, vol. 35, p. 1, 1927. Analyses by George Steiger, record C-685. All
these rocks consist of plagioclase, quartz, microcline, biotite, and hornblende,
with minor apatite, magnetite, ilmenite, zircon, titanite, allanite, and rutile.

A. Bayview, composite sample.

B. Packsaddle Mountain, -

C. Granite Creek.
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A B C A B o}

66. 40 65. 61 0.20 0.20 0.32

14.40 16.10 127 1.07 1.05
1,05 1.21 .88 .68 .60
3.62 3.17 .23 .19 .21
2.40 1.42 .10 .09 .09
4.38 4,86
2.42 2.40 100,73, 100.20 | 100.08
3.30 3.04

D-H. Five rocks from the Pend ‘Oreille district, collected by J. L. Gillson
and described in Prof. Paper 158, pp. 111-121, 1930. Analyses by J. G. Fair-
child, record C-405.

D. Garnet vesuvianite, metamorphosed magnesian limestone, Cape Horn, near
Bayview.

E. Sandy argillite from Prichard formation, north of Kilroy Bay.

F. Metamorphosed argillite from Prichard formation.

G. Metamorphosed lower sandstone of Blacktail formation, Chilco Mountain.

H. Same as D but with extreme metamorphism.

D E F G H D E F G H

0.10
.03

| .81 |208.85

.12 .14 || Less O=Cl....| 99.78 | _oo|ococaofoocaccfananan

! Approximate determination.
3 Sample contains organic carbon, probably graphitic.

MISCELLANEOUS ROCKS

A. Nephelite basalt, Fort Hall Indian Reservation, described by Mansfield
and Larsen, Washington Acad. Sei. Jour., vol. 5, p. 463, 1915. Diopside,
nephelite, forsterite, biotite, magnetite, ilmenite, apatlte Analysm by W. C.
Wheeler, record 2902.

B-F. Lavas from Bayhorse region, Custer County, submitted by C. P. Ross.
Partial analyses by George Steiger, record D-158.

B. Mill Creek, station 111.

C. South side of old Mackay stage road, station 132.

D. Twin Bridge Creek, station 12.

E. Near Howell’s ranch station 57.

F. On ridge above station 126, at head of Garden Creek.

B LB
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MAINE
A. Amphibole schist, Scarboro.
B. Same, south of Portland Heights.
C. Granite porphyry, Long Island.
D. Same, Steve Island. All four analyses by W. C. Wheeler, record 2896.

A B o} D A B C D
58.46 | 69.90 | 66.74 0.24 0.19 0.28 0.29
19.88 | 16.78 | 16.67 1.03 4.55 .78 78
97 .47 67 1.29 .41 .39 31
8.42 2.00 2.99 90 .16 17 11
1.65 .48 1.14 31 | Trace .09 10
2.13 .74 3.55 14 .03 .06 01
1.17 4,84 4,46
1.15 3.64 2.16 99.75 | 99.16 | 100.62 | 99.98

MARYLAND

Pegmatite, Wright quarry, 2 miles from Marriotsville station, collected by
F. J. Katz and described in Mineral Resources for 1915, pt. 2, pp. 43—-49, 1917.
Analysis by George Steiger, record 3160.

(ST (0 ) T 64.08 | NagO._ oot 214 [ TiO02ecec e iceeceannen 0. 08
AlOs.... e 1863 | KoOooemeouoaoe 1232 CO2e e .40
FeaOsooomomeeeee .4 | HiO—_. -.-None —_—
MgO._.. ———- 17 | HoO4 o e .69 99. 89
Ca0 . et 94

MASSACHUSETTS

A. Composite sample of Berkshire schist, section across Mount Washington,
Sheffield quadrangle.” Quartz, muscovite, biotite, plagioclase, feldspar, garnet,
staurolite, calcite, magnetite, and graphite. Collected by Joseph Barrell.
Analysis by R. C. Wells, with corrected fluorine determinations by J. G. Fairchild,
record 2431.

B-D. Three rocks collected by B. K. Emerson. Analyses by Chase Palmer,
record 3146.

B. Oakdale quartzite, Groton cemetery. Carboniferous. Quartz, biotite,
traces of muscovite, garnet, graphite.
* C. Same, Pepperill Bridge. R’Iinerals as in B, with tourmaline.

D. Same, Dunstable. Same minerals as in B, with titanite.

E. Granite from Cape Ann, Essex County.

F. Material dissolved from same by nitric acid (2,000 cc of specific gravity 1.20)
standing in a hole 15 ¢m in diameter and 15 cm deep for 2% years, covered.
Volume of final solution, 1,400 ce. Results in grams found in 1,400 cc.

G. Residual granite 15 mm from outer surface.

H. Residual granite 15 to 38 mm from outer surface. Analyses E-H by George
Steiger, record C-420. )

E F G H E F G H
76.02 | 74.34 0.27
12,53 | 12.70 .18
.60 .53 .03
.99 1.91 ?;
.05 .05 1
.46 74 .02
4.50 4.65
4.39 4.42 99.91
27 .07

1Not determined.
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MISSISSIPPI

Nephelite syemte from Rankin County, depth 4,027 feet, submitted by S. H.
Rook through C. S. Ross. Analysis by J. J. Fa,hey, record D-80.

MONTANA

A—C Porphyritic rocks from Flathead mlne, collected by P. J. Shenon. Analy-
ses by George Steiger, record D-250.

A. Latite with large phenocrysts of samdme and smaller ones of oligoclase in
a microcrystalline groundmass. .

B. Dense gray rock with flow structure and few phenocrysts.

C. Porphyry similar to A but finer-grained. Some zircon, titanite, and
magnetite.

D. Igneous rock collected by Frank Reeves from s sill 11 miles west of Win-
nett, sec. 6, T. 14 N., R. 25 E.  Described as nephelite-haiiynite-alnoite by C. S.
Ross in Am. Jour. SCI, 5th ser., vol. 11, p. 218, 1924. Olivine, phlogopite,
hatiynite, melilite, nephelite, augite, magnetlte, apatlte Analysis by J. G.
Fairchild, record C-312-b.

w051 Tsa| TUs6 || Tess 0=Sun..._. 42 |
87 .33 3.66
51| 41| .40 99.93 | |oeee L
1| 20 53 ||
NEVADA

DELAMAR MINING DISTRICT
Rocks collected by Eugene Callaghan. Analyses by J. J. Fahey, record D-233.

Lava overlying rhyolite dikes.
B Intrusive granodiorite porphyry.
C. Coarse phase of B.
D. Rhyolite dike mineralized in the Magnolia mine.
E. Sills earlier than some of the faulting.
F. “Black porphyry’’ of dikes.
G. Late rhyolite dike traversing ore shoot.

A B C D E F G
71.42 56. 85 60. 68 76. 67 47.67 50.68 77.28
13.70 17.78 15.29 12,23 13.45 14,97 13,156
81 2.20 2.67 1.08 3.35 2.06 .43
L70 4.32 3.68 57 11.40 5.71 .53
-.36 .97 .99 10 2.18 .47 .18
1.87 5.75 4,06 None 3.40 6.01 None
89 3.72 3.24 None 8.77 7.04 .02
2.24 2.89 2.88 2.42 .28 1.59 .09
4.52 2,80 4,10 5. 74 .99 2.62 6.26
1.58 1.78 2.15 .97 5. 00 3.01 1.76
1.14 .89 None None 2.42 4.99 None
None 40 .51 None 52 .55 .30
03 06 .08 .06 06 .11 .02
100. 26 100. 41 100. 23 99. 84 100. 47 99. 81 100. 02
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ROCHESTER DISTRICT

Three rocks collected by Adolph Knopf and described in Bull. 762, 1924,
Analyses by R. C. Wells, record 3187.

A. Soft white rock carrying cinnabar, American Canyon. Sericite and quartz.

B. Aplite, Black Range. Feldspar and quartz. Cuts Triassic rocks.

C. Trachyte from Gold Mountain. Phenocrysts of microcline in a groundmass
of spherulites of feldspar.

A B C A B o
6.17 11,42
.76 .28
.03 .39
Trace |-ceeoaee
99.93 | 100.16

YERINGTON DISTRICT

Rocks collected by Adolph Knopf and described in U. S. Geol. Survey Prof.
Paper 114, 1918. A-C, analyses by George Steiger, record 3059. D-E, partial
analyses by R. C. Wells, record 3044. F, analysis by W. B. Hicks, record 3124.
G-H, analyses by R. C. Wells, record 3022.

A. Quartz monzonite. Orthoclase, microperthite, microcline, plagioclase,
quartz, biotite, hornblende, and accessory titanite, magnetite, apatite, and zircon.

Granodiorite. Plagioclase, orthoclase, quartz, biotite, and hornblende.

C. Vitrophyre. Phenocrysts of biotite, augite, and plagioclase.

D-E. Two felsites with cryptocrystalline aggregates of feldspars and quartz.

F. Matrix of garnet.

G. Keratophyre.

H. Pyroxene from gangue of Mason mine.

1 Al30;, ete. 2 Total Fe.

Matrix of garnet. Partial analysis by W. B. Hicks, record 3124.

---- 128
---- 80.61

MISCELLANEOUS ROCKS

A-C. Three samples collected by A. C. Spencer near Reipetown, Ely district,
described in Prof. Paper 96, 1917. Analyses by  R. C. Wells, with corrected
fluorine determination by J. G. Fairchild, record 2592.
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A. Monzonite from Weary Flat. Orthoclase, plagioclase, hornblende, sphene,
magnetite, apatite, zircon.

B. Siliceous porphyry ore, Copper Flat mine.

C. Capping porphyry, Copper Flat mine.

D. Quartz_monzonite collected by J. L. Gillson in the Pioche district and
described in Prof. Paper 171, 1932. Subporphyrltlc Quartz, feldspars, biotite,
hornblende, accessories. Analysw by J. G. Fairchild, record C-712.

E-F. Two rocks collected by T. B. Nolan from the Mountain City district.
Analyses by J. G. Fairchild, record D-209.

E. Keratophyre 1,000 feet west of portal of main tunnel of Silver Banner
mine. Phenocrysts of calcic allite, augite, and sparse quartz with some apatite
in a glass matrix.

F. Granite from Point of Rocks, across California Gulch from mine. Calcic
oh(glocla.sle, perthitic orthoclase, quartz, biotite, hornblende, and accessory apatite
and rutile.

G. Latite of recent age collected by Adolph Knopf and described in Bull.
715, 1921. Partial analysis by R. C. Wells, record 3257. Plagioclase, biotite,
and hornblende.

H. Altered rock from Tuscarora, collected by T. B. Nolan. Analysis by
Charles Milton, record D-464. Bmhng with 5 percent sodium cqrbonate for
15 minutes dissolved about 1 percent of SiO, and a little Al;O;.

A B C D E F G H

1 Undetermined.

J-M. Rocks collected in the Paradise Range, Mineral County, by Eugene
Callaghan. Samples I, J described in Nevada Univ. Bull., vol. 27, no. 1, pp.
1-33, 1933 Ana,lvses bv George Steiger, record D-157, Analyses K-M also
by Stelger record D-424.

I. Diorite dike in lower brucite deposit. Feldspar, quartz, pyroxene, titanite,
apatite, mica, carbonates.

J. Granodiorite from east side of hill northwest of upper brucite deposit.
Andesine, oligoclase, orthoclase, quartz, biotite, hornblende, magnetite, apatite,
titanite, sericite, green hiotite.

K. Granodiorite aplite, bruecite deposit, Paradise Range.

L. Lamprophyre, brucite deposit, Paradise Range.

M. Andesite porphyry, brucite depos1 Paradise Range.

N. A rock from Tuscarora, consmtmg of adularia and quartz, collected by
T. B. Nolan. Analysis by J. T, Fahey, record D-275.

0. Voleanic ash from Kaolin, Wash., collected by W. W. Rubey. Analysis
by Charles Milton, record D-305.

&
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NEW JERSEY

Altered syenite from Rutan Hill, Beemerville, collected and analyzed by

Charles Milton, record D-264. Calcite, biotite, albite, magnetite, apatite,
ilmenite, pyrite.

[ X RN

,.
wBwpoe R
BREESNG

NEW MEXICO

ABIQUIU QUADRANGLE

Rocks collected by E. S. Larsen. Analyses by J. G. Fairchild, record C-253.

A. Quartz-olivine-pyroxene andesite, from upper floor on north slope of Santa
Clara Canyon, just south of road to Bear Creek. Feldspar 60 percent, augite 19
percent, olivine 10 percent, quartz 6 percent, iron ores 5 percent.

B. Olivine-augite andesite from Cerro Aire, near Tres Piedras. Cristobalite
conspicuous.

C. Quartz basalt from Jemez Mountains, ‘18 miles northeast of Espafiola.
Augite, olivine, magnetite.

A B C A B C
57.68 | 56.62
15.76 | 15.62
4.03 3.24
3.76 3.92
3.30 5.32
6.26 7.28
4.44 3.24
2.82 2.88

SAN JUAN REGION

A-H. Rocks collected by E. S. Larsen. Analyses A-G by George Steiger,
record 3289; H by R. K. Bailey, record C-421-a.

A. Basalt from Buffalo Buttes, 20 miles south of Antonio, Colo. Augite
60 percent, plagioclase (AbjsAng) 33 percent, magnetite 4 percent, olivine 3

ercent.
P B. Cristobalite dacite from Antonio Peak, 16 miles south of Antonio, Colo.
Augite and hypersthene 13 percent, magnetite 3.5 percent, plagioclase (AbysAngs)
83.5 percent, orthoclase and cristobalite. '

C. Rhyolite obsidian from Cerro No Agua, 1 mile west of Tres Piedras. Some
feldspar phenocrysts.
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i

D. Latite from mountain north of Hermit Lake.

E. Basalt near Taos Junction, SW sec. 20, T. 26 N, R. 10 E. Plagioclase
(AbgAng) 60 percent, augite 24 percent, olivine 11 percent, magnetite and
ilmenite 3 percent.

F. Glassy basalt pumice from volcanic cone on Tusas Creek, near San Pablo,
containing a few crystals of augite. The iron in the pumice is mostly oxidized.
Resembles the rock from Ortiz Peak (DD, p. 35) in composition.

G. Basalt from volcanic cone 2 miles southeast of Brazos Peak. Andesine, a
few ferromagnesian minerals, and iron oxides.

H. Quartz latite 2% miles southeast of Brazos Peak, Rio Arriba County.

>
e
Q
o
=,
=
Q
=}

40.65 | 56.60 | 51.94 73.39
16.95 | 15.05 ] 17.74 14.82
2.11 7.57 4.95 67
8.54 1.36 6.20 44
7.44 5.29 3.40 34
8.92 6.84 6.65 1.87
3.21 3.37 4.08 4.40
L13

I-AA. Nineteen specimens of volcanic rocks from the San Juan district, sub-
mitted by C. S. Ross, including three submitted by E. S. Larsen. Analyses by
J. G. Fairchild, record C-1090."

I. Rhyolite from head of Vallecitos Creek, near divide above Boyd’s ranch,
30 miles northwest of Santa Fe.

J. Rhyolite pumice north of Palado Creek, 2 miles northwest of Boyd’s ranch,

K. Andesite of basaltic habit from head of Vallecitos Creek, near divide above
Boyd’s ranch. ) .

L.hAndesit.e from gulch of Pipe Line Canyon about 1% miles east of Boyd’s
ranch. :
M. Rhyolite tuff from scarp above. Bennett mine, Jemez Canyon, 45 miles west

of Santa Fe.

N. Rhyolite from east flank of Redondo Peak, 36 miles northwest of Santa Fe.
S 01.; I%‘ornblende andesite from east slope of Tetilla Peak, 14 miles southwest of

anta Fe.

P. Obsidian from top of Bearface Mountain, 32 miles west of Santa Fe.

Q. Spherulites from obsidian, Valle de los Pozos, near head of San Antonio
Creek, 34 miles northwest of Santa Fe.

R. Obsidian enclosing spherulites.
" 8. Basalt from Polvaderas Creek, 3 miles south of Canones and 42 miles north-
west of Santa Fe. i U .

T. Obsidian from La Cueva, Jemez Creek, 42 miles west of Santa Fe.
c U.kObsidian fragments (later volcanic series) from lower white tuff on Peralta

reek.

V. Andesite from east slope of Cerro Montoya, about 10 miles west of Santa Fe.

W. Rhyolite, banded rock 2 miles southeast of La Cueva and about 18 miles
north of Jemez.

X. Stony material from cliff east of creek and near road; same locality as O.

Y. Latite of Valles Mountain, north side of Santa Clara éreek, 0.5 mile above
lower contact, Rio Arriba County.

. Younger volcanic series, Valles Mountain, hornblende andesite west base

of peak 8,500, between Bear Creek and Santa Clara, Rio Arriba County.

AA. Andesite from Valles Mountain.
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BB-II. Various rocks collected by E. 8. Larsen in the San Juan region.

BB. Latite 1 mile south of big bend in San Antonio Creek, 7 miles west of San
Antonio ranger station, Rio Arriba County. Phenocrysts of andesine, biotite,
and lesser orthoclase in a glassy groundmass. Analysis by J. G. Fairchild,
record C-421-b.

CC. Olivine andesite from sec. 4, T. 29 N., R. 6 E., 4 miles southeast of Brazos
geak'zand 0.5 mile from the Brazos River. Analysis by J. G. Fairchild, record

—547. o

DD. Quartz andesite from Ortiz Peak. Analysis by G. V. Brown, record 3270.
Plagioclase (AbssAng), augite, magnetite, olivine, christobalite, orthoclase, and
quartz. :

EE. Basalt 6 miles east of the Rio Grande. About 30 percent femic minerals.

FF. From Brazos Canyon. Same minerals as EE.

GG. Basalt from Montosa, top of Cerro. Augite more abundant than olivine.
Analyses EE-GG by J.'G. Fairchild, record C-253.

H, II. Volcanic glass from Valle de los Pozos, near head of San Antonio
Creek, 34 miles northwest of Santa Fe, submitted by C. S. Ross. Analyses by
J. G. Fairchild, record D-8.

HH. Glass immediately surrounding spherulites.

II. Normal glass, same specimen.

BB |CCc | DD | EE | FF | GG | HE | I
54.76 | 57.68 | 48.72 | 57.08 | 74.30 | 75.50
10,38 | 1676 | 14.00 | 16.32 | 1280 | - 12,60
466| 40| 631 304 .20| .43
48| 378| 765| 3 142 1,33
496| 33| 798| 37| 05| .05
740 | 628| 34| 634| s " 56
304| aad| 3.02| 462| 38| I 3.8
218 | 282 97| 265| 58| L6519
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MISCELLANEOUS ROCKS

Monzonite from the Magdalena district, collected by A. H. Koschmann.
Analysis by J. G. Fairchild, record D-20. Plagioclase, orthoclase, augite, biotite,
hypersthene, quartz, hornblende, accessory magnetite, apatite, zircon.

H:0— : Trace | MnO .. Nonu

H,0+ . 02
TiO2 . . .- Trace
COs...
P30s5. . 100: 25
F. - 214 | Less O oocooocmiaaaaas .08
S-. .

. Vs .06 100. 18

Three latites, Deming quadrangle. Determinations by Chase Palmer, record
2895, gave Si0O,; only: 64.75, 58.93, 60.94.

NEW YORK

Pegmatite, Kinkle’s “back” quarry, Bedford. Deseribed by F. J. Katz in
Minera,élfggsources for 1915, pt. 2, pp. 43-49, 1917. Analysis by R. C. Wells,
record .

73,27 | G800 120 | TiO2aeemmaaeneeen.. 0.05
16.63 5.33
K20 2.22 100. 14
14 | H;0 (total) “80
NORTH'® CAROLINA

A. Average sample of pegmatite at Young’s quarry, 44 miles from Spruce
Pine, collected by F. J. Katz and described in Mineral Resources for 1915, pt. 2,
‘pp. 43-49, 1917.  Analysis by George Steiger, record 3160.

B. Sericite schist, 0.5 mile N. 40° E. of Steppo Gap, Gaston County, Kings
Mountain quadrangle, collected by D. B. Sterrett. Analysis by R. K. Bailey,
record 3046.

A B A B A B

45.47 2,54 4.83 [f TiOg ... None |....--..
38.09 11.25 4.63 || COae_ .. 0,024 ...
2,50 None } 4.79 -
.21 .20 * 99.74 | 10L.27
.75
OREGON

BAKER QUADRANGLE

A-G. Seven greenstone rocks collected by James Gilluly. Analyses by J. G.
Fairchild, record D-74.

A. Saddle west of Balm Creek, in NW); sec. 29, T. 7 8., R. 43 E.
B. No. 2 level, Poorman mine.
C. NEY sec. 35, T. 7 S., R. 42 E.
D. SW¥ sec. 21, T. 7 S, R. 41 E.
E. SWi}sec. 23, T. 7 S, R. 41 E.
F. Mesa top, NEY sec. 8, T. 9 8., R. 42 E.
G. NEY% sec. 34, T. 11 S, R. 41 E.
A B C D E F a
72.31 53.30 53.15 75. 04
12.76 15.16 14.39 13.39
1.94 2.54 1.28 1.61
1.26 8.71 9.33 .37
1.32 4.14 4.74 .18
.10 2.97 7.04 .40
3.69 5.55 4.58 6.36
3.82 .32 101 .83
.18 .19 L%
1.48 3.14 2.2 107
40 2.41 1.50 .10
Trace None .10 10
15 .51 .19 08
08 .28 .14 05
09 None None None
None 40 | Trace? None
99. 66 99. 61 99. 66 99.82
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H-K. Four rocks collected by James Gllluly Analyses by J. G. Fairchild,
record C-1126. All from T. 8 S.,

H. Quartz diorite, sec. 9. Hornblende, andesine, quartz, chlorite, apatite,
ilmenite.
" I. Atlbite granite, sec. 9. Albite, epidote, hornblende, quartz, chlorite, apatite,
lmenite

J. Pseudoporphyritic albite granite, sec. 8, contains same minerals as I.

K. Similar to J, sec. 13.

1.62] L.47] 1.64
.06 .04 | None

BOHEMIA DISTRICT

Fine-grained or altered rocks collected by A. F. Buddington and Eugene
Callaghan. Analyses by George Steiger, record D-54.
. Dark-gray porphyritic andesite, an71y Saddle trail.
. Altered porphyxg Excelsior vem, Champion mine.
. Altered felsite, Champion mine.
. Gray-andesite, west slope South Grouse Mountain.
. Altered andesite, tunnel on Evening Star raise.
Reddish andesite, near Bohemia Mountain.
. Flow-structure felsite, Wild Hog adit, Vesuvius Basin.
. Basalt, Gold Hill, Blue River district.

TZoEEH-QWE

TAKILMA REGION

Basic rocks collected by P. J. Shenon. Analyses by J. G. Fairchild, record
D-64. See U. 8. Geol. Survey Bull. 846, pp. 157-159, 1933.

A. Greenstone or oligoclase andesite from SE%SW}/ sec. 36, T. 40 S.,, R. 8 W,

B. Greenish oligoclase diorite (metagabbro) from NWY sec. 16, T. 41 S,
R. 8 W., bottom of Long Gulch. Both rocks fine-grained and somewhat altered.
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MISCELLANEOUS ROCKS

A-D. Four basaltic rocks collected by F. G. Wells. Analyses by J. J. Fahey,
record D-258. See U. 8. Geol. Survey Bull. 850, 1934.

A. Norite, Cozad Mountain, Douglas County, sec. 5, T. 24 8., R.'4 W. Labra-
dorite, hypersthene, augite, magnetite, serpentine trace.

B. From Steins Mountain, Lane County, sec. 24, T. 23 S., R. 3 W. Labradorite,
augite, hypersthene, magnetite.

. Diabase dike, Douglas County, sec. 29, T. 24 S., R. 4 W. Labradorite,

augite, olivine, chlorite, serpentine, magnetite.

D. Basalt flow, Douglas County, sec. 24, T. 25 S., R. 4 W. Fine-grained rock.

A B o} D A B C D

47.90 | 47.51

13.79 | 12.81

5.13 6.28

8.26 6. 86

10.69 | 10.84

6.18 6.58

173 ). 2.09

.74 .31

2.13 175

E. Granodiorite, collected by G. F. Kay, Riddle quadrangle. Analysis by
R. C. Wells, record 2893. :

F-G. Two basalts from southern Oregon, collected by Eugene Callaghan.
Analyses by J. G. Fairchild, record D-119. -

F. From western part of Cascade Range.

G. Younger olivine basalt from a few miles south of Mount Hood."

H. Igneous rock at Hole in the Ground dam site, Owyhee County. Collected
by B. é Renick. Analysis by J. G. Fairchild, record C-626.

1t Probably contains a very small quantity of P;Os reported as AlsOs.

I-K. Three samples of pumice, collected by B. N, Moore. Analyses by J. J.
Fahey, record D-114.

I. Sec. 8, T. 27 S., R. 8 E., Willamette meridian, Klamath County.

J. Sec. 30, T. 21 8., R. 13 E., Willamette meridian, Deschutes County.

K. Sec. 17, T. 28 8., R. 8 E., Willamette meridian, Klamath County.

L-0. Four rhyolites from Sumpter quadrangle, collected by J. T. Pardee.
Partial analyses by R. C. Wells, record 3058.

. Kings Mountain.

M. Water Gulch.

N. Minersville.

O. Bridge Creek.

4
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PANAMA

Rocks collected by D. F. MacDonald. Analyses A-D by R. C. Wells, record
3116; analyses E and F by R. C. Wells with corrected fluorine determinations
by J. G. Fairchild, record 2799. The Cucaracha rocks are described in Nat.
Acad. Sci. Mem., vol. 18, pp. 53-68, 1924, and all of them more briefly in U. S.
Bur. Mines Bull. 86, 1915.

Greenish Cucaracha rock.

Red Cucaracha rock.

Gatun formation.

. Gatun soil.

Andesite, Point Farfan. Specific gravity, 2.57.
Granodiorite, Cocovi Islands. Specific gravity, 2.52.

HED QW

PENNSYLVANIA

A-D. Rocks studied by Florence Bascom. Analyses A-C by R. C. Wells,
record 3099. D by A. A. Chambers, record 3100.

A. Granite, west end of Furnace Hill, Boyertown quadrangle: Quartz, micro-
cline, microperthite, biotite, muscovite.

B. Quartz diorite, 0.5 mile northwest of Seisholtzville. Quartz, orthoclase
microtcline, albite, oligoclase, biotite, and accessory magnetite, titanite, and
apatite.

C. Quartz gabbro, hill 13 miles southwest of Blandon. Quartz, labradorite,
andesine, augite, hornblende, with accessory biotite, magnetite, apatite, and
zircon. .

D. Trachyte porphyry, east of Rittenhouse Gap iron mines, Boyertown quad-
rangle. Orthoclase, a little hornblende, and secondary sericite.

E. Harpers phyllite, 1 mile southeast of Mountville, Lancaster County, col-
lected by E. B. Knopf. Partial analysis by J. G. Fairchild, record C-344.

F-G. Quarryville quadrangle. Two rocks collected by E. B. Knopf. Analyses
by R. K. Bailey, record 3265.

F. 1Camargo schist.? Albite, muscovite, quartz, calcite, tourmaline, titanite.

G. tCamargo schist. Similar to F.

6 A dagger (1) preceding a geologic name indi¢ates that the name has been abandoned or rejected for use
in publications of the U. 8. Geological Survey.

71418—387——4
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UTAH
FAIRFIELD QUADRANGLE

Six voleanic rocks collected and described by James Gilluly in Prof. Paper
173, 1932. Partial analyses by J. G. Fairchild, record C-1017.
A. Biotite-hornblende- -augite trachyte, breccia near head of City Canyon.
Biotite, augite, magnetite, orthoclase.
Augite-biotite-hornblende latite from Oak Canyon. Also contains plagio-
elase, quartz, and accessory apatite, zircon, and magnetite.
C. Quartz latite from northwest corner sec. 2, T. 5 S., R. 2 W. Biotite, horn-
blende, plagioclase, quartz.
. Obsidian, Tickville Gulch. Phenocrysts of plagioclase.
E. Quartz latite, Tickville Spring. Phenocrysts of quartz, plagioclase, blOtlte,
and hornblende.
yﬁersthene-auglte latite from 6,589-foot hill in southwest corner of sec. 8,
T. 4 S. 2 W. With visible orthoclase.

A B c D E F
8102 e 62.38 | 6109 | 65.64 | 7211 |  66.90 59.86
(1Yo 5. 50 4.70 3.26 .71 2.35 4,62
N80 e 2.68 3.00 3.26 2,53 3.34 3.31
70 X 5.08 3.7 3.50 4.78 3.75 4.84

GOLD HILL QUADRANGLE

Rocks collected by T. B. Nolan. Analyses by J. G. Fairchild, record C-1015.

A. Hypersthene-augite andesite, 0.25 mile west of benchmark 5045 on Deep
Creek. Hypersthene, augite, labradorite, hornblende, magnetite, apatite, in
glass.

B. Biotite-augite andesite, west of benchmark 5030 on Deep Creek. Minerals
similar to A.

C. Biotite latite 0.75 mile southeast of benchmark 5045 on Deep Creek.

D. Trachyte 1 mile east of benchmark 5120 on Deep Creek.

E. Alkali basalt 1,200 feet northeast of benchmark 5509, Overland Canyon.

A B C D E . A B C D E
8.90 | 4.37| 6519 2.66
1.66
3.82
1.00
.11

100,19 [oceceer|mmmnnnn]cmnnan
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SAN RAFAEL SWELL

Two basic rocks collected by James Gilluly, described in Am. Jour. Sci., 5th
ser., vol. 14, p. 199, 1927. Analyses by J. G. Fairchild, record C-908.

A. Anaslcite diabase, forming part of 80-foot sill, just north of Starvation Wash,
T. 26 S., R. 6 E. Augite, thomsonite, biotite, labradorite, olivine, soda ortho-
clase, amphibole, magnetite-ilmenite, analcite, apatite.

B. Analcite syenite, same locality. Soda orthoclase, amphibole, labradorite,
thomsonite, augite, magnetite-ilmenite, biotite, apatite, natrolite.

3.13 4,43 || PeOs.ooooooao. 0.58 0. tli;

2.10 4.82 || SO8-ccmacane.. .08 .
.23 2T || Cle e .07 None
2.19 2.95 (| MnO......_... .10 .10
2.33 2.00
L12 .09 99. 63 99.97

MISCELLANEOUS ROCKS

A-C. Two rocks from Santaquin-Nebo district, eollected by G. F. Loughlin
and described in Prof. Paper 120, pages 101-109, 1919. Analyses by George
Steiger, record 3154.

A{J.tLa.mprophyre dike rock. Augite, biotite, olivine, minor magnetite and
apatite. ‘

B. Part of A soluble in HCL

C. Similar rock with a groundmass of albite. Part soluble in HCI.

D-E. Two latites, collected in the Tintic district, and described by Lindgren
and Loughlin in Prof. Paper 107, 1919. Partial analyses by George Steiger,
record 2993.

D. Dike 1 mile southeast of Pinyon Peak. Plagioclase, biotite, and horn-
blende, with accessory magnetite and apatite.

E. Volcano Ridge. Plagioclase and augite. _

¥. Granodiorite (Alta stock) from the Wasatch Mountains, Cottonwood special

- quadrangle, collected by F. C. Calkins. Analysis by Charles Milton, record
D-339. Andesine, quartz, orthoclase, biotite, hornblende, titanite, apatite,
magnetite, and traces of chlorite and sericite.

. 17.17
3 2.26
5.05 2.78
7.09 1.81
10.21 4.70
1.82 3.96
3.90 3.568
1.64 .03
3.59 .60
1.67 .53
None

VIRGINIA

A-G. Seven samples of soapstone and chloritic schist sent in by Scott Turner.
Mineral analysis by W. T. Schaller, record D-149.

A-E. From Virginia Alberene Corporation, Schuyler.

F-G. From Lynchburg,
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A B C D E F G

15 20 35 ] F: U (N R
25 5 & 15 5 75 70

50 35 35 65 20 20 25

3 30 20 5 b PR R,

2 8 5 8 5 3 2

1] 2 P b2 PO 2 3

100 100 100 100 100 100 100

H. Emery ore rock 1% miles west of Whittles station, Pittsylvania County,
collected by T. L. Watson. Analysis by George Steiger, record 3197. This. rock
has also been termed ‘‘spinellite’” and consists chiefly of an aggregate of corundum,
magnetite, spinel, and iimenite. It is described by Watson and Steiger in Wash-
ington Acad. Sci. Jour., vol. 8, pp. 665-670, 1918. Zr, P, S, Ba, Sr absent.

-J. Two altered gangue rocks with an ilmenite vein near Bedford, collected by
C. S. Ross. Analyses by J. G. Fairchild, record D-286. I, Feldspar partly altered
to muscovite; J, feldspar partly altered to zoisite.

K. Manganese ore near Suiter, collected by H. D. Miser. Partial analysis by
J. G. Fairchild, record C-240.

100. 38

ANALYSES OF SANDSTONES AND CHERTS
ARIZONA

Glauconitic sandstone, Grand Canyon. Partial analyses by Chase Palmer,
record 2951.

A B
T g 8.68 13.12
1.00 1.41
3.30 5.72
.18 .64

CALIFORNIA
“Qil sands.” Analyses by George Steiger, record D-54-a.
A. Oil sand in Temblor formation, Milborn-Kennedy well 1, sec. 28, T. 21 S.,
R. 17 E. Portion passing 300-mesh sieve.
B. Same as A. Portion not passing 300-mesh sieve.
C. Bolsa Chica oil sand, Kettleman Hills, King County, sec. 24, T. 22 8.,
R. 17 E. Depth, 7,670 feet.
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Determi-
A B Soluble | Soluble |Insoluble; nation

incold | inhot in 1-10 | made on
1-10 HCI|1-10 HCl| HCl origiﬁal
roc

1 Pyrite Is present in small quantity. Sulphur probably p resent as an organic compound. M. N. Short
estimates pyrite as less than 0.1 percent.

NEVADA

A sample of chert collected by S. H. Catheart from Triassic strata on Pilot
Mountain, just east of Mina, representing several thousand feet. Secondary
-gilica with accessory plagioclase, sericite, epidote, zircon, apatite, rutile, and
-calcite. Analysis by J. G. Fairchild, record C-521. : :

810200 .. 95.84
AlgOs, ZrO;, P 1.97
Fe303, FeO... .70
O O .37
L% - .12

NEW MEXICO

Two samples studied by B. C. Renick with reference to ground waters.
Determination of minor constituents by J. G. Fairchild, record C-668.

A. Poleo sandstone from ravine 1 mile west of Miller ranch, San Ysidro,
:Sandoval County. . -

B. Massive red sandstone below Poleo sandstone and above the scarlet red
amember. From mesa east of Jemez Creek and 2 miles south of junction of San
Diego and Guadalupe Canyons, Sandoval County.

Percent soluble Percent soluble
in1-1 HCI ) in 1-1 HCI
A B ' A B
0.19 0.78 || 808c oot 0.12 0.01
.13 .17 || Soluble in boiling 5 percent .
. 8; . 83 solution of Na3COg----vuev..-- .12 .60
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OKLAHOMA

A-F. Oil sands submitted by A. F. Melcher. Analyses by E. P. Henderson,.
record C-394.

A. Waite Phillips well 1.

B. Sinclair well 2.

C. Carter well 4.

D. Waité Phillips well 5.

E. Phillips Skilly well 4.

F. Producers & Refiners well 6.

A B C D E F
72.95 82, 95-
3.20 7.58.
10. 70 19
. .39

8. 38 ..........
95. 98 01 11

1 Including FeO weighed as Fe;0s.

G-L. Whitehorse sandstone from Cement oil field. Collected by Frank Reeves:
and described in Bull. 726, pp. 51-56, 1922. Determinations by R. C. Wells,.
record C-213, to see if color could be related to the iron content.

G. Brick red.

H. Gray with purple cast.

I. Very light brick red.

J, K. Light straw.

L. White.
G H I J K L
Insoluble in hot 1-1 HCI. __._..._......__ 92.15 04.85 94. 89 94. 81 94.85 58.79"
Soluble in hot 1-1 HCI:
1.76 98 1.02 97 1.08 24
.02 1) 1 SRR (ORR R .
26 38 30 .30 22 12.21
MgO 1.68 .47 .62 .66 .58 8.52
Soluble in cold 1-1 HCl in 2 hours: Fe;Os.. .24 .16 .34 .31 .29 . 18-
Percentage of total Fe;03 dissolved by 2-
hour treatment. .. .-...oocooeocooooias 14 16.00 33.00 32.00 27.00 75. 00
FeO (by usual hydrofluoric method)..._. .05 N1 2 (N I Trace .03.
OREGON

Sixteen samples of diatomite submitted by R. W. Richards. Analyses by
E. T. Erickson, record D-82.

A. Clover Creek sec. 11, T. 18 8., R. 42 E., Baker County.

B. Klamath Fa,lls, sec. 12 T. 39 S RS E, 'Klamath County.

C. Sycan River, sec. 5, T. 36 S, R. 14 E. Y Klamath County.

D. Sprague River, sec. 12, T. 26 6 S., R. 10 E., Klamath County.

E. Poe Valley, sec. 25, T. '40'S. ., R. 11 E,, Klamath County.

F. Drewsey, sec. 34, T. 19 S, R. 3 E. Harney County.

G, H. Drewsey, sec. 14, T. 20 S., R. 36 E., Harney County.

I. Harper, sec. 14, T. 19 S. ., R. 41 E., Malheur County.

J Westfall, sec. 15, T. 18 S., R. 41 E., Malheur County.
Harper, sec. 34, T. 19 8., R. 42 E,, ' Malheur County.

L. Harper, sec. 34, T. 18 8., R. 41 E., Malheur County.

M. Harper, sec. 2, T. 19 S., R. 1 E., Malheur County.

N. Harper, sec. 11 T.198, R. 4 E Malheur County.

O. Harper, sec. 22, T. 19 8., R. 42 E., Malheur County.

P. Terrebonne, sec. 16, T. 14 S. Y R 12 E., Jefferson County.
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A B C D E F [¢] H
75.56 | 76.00 | 65.52| 75.30 | 84.48 | 81.68 82.78
8.54 5.90 | 14.44 8.42 3.66 5.93 4.61
2.66 2.03 3.34 2.89 1.46 1.20 1.77
1.20 38 1. 56 1.90 .80 .54 44
.37 .23 87 63 .18 .30 22
1.08 .33 91 71 .22 .24 62
.26 .15 42 32 .16 .10 24
.64 .13 86 45 .26 .31 26
.06 .17 03 03 .06 N 15
None .06 10 34 .06 | None None
. .11 .20 .04 .10 .05 .09 .08
Loss at 105° C, (24 hours)-coooooooo. 4.78 3.76 5.20 5.20 3.80 4.90 4,62 4.74
Additional loss in Meeker burner
flame (3 minutes). cocacoeaoaao oo 5.83 5.40 9.18 7.40 5.67 4.24 5.10 4.78

99.86 | 99.64 | 99.96 | 100.69 | 100.56 | 100.53 | 100.16 | 100.67

58 88 64 48 96 38 80

30 65 38 .17 41 23 35

34 1.4 04 .28 34 1.12 48

20 32 14 .04 20 14 14

19 27 18 .14 33 18 16

12 88 06 .09 04 69 10

None 1.66 | None | None | None 18 02

2 . .09 .13 .09 .1 .13 .06 .08

Loss at 105° C. 3 3.72 6.48 4.92 4.72 4.72 5.68 6.28
Additional loss in Meeker burner

flame (3 minutes)................. 6.16 5.06 6.56 5.40 4.44 6.80 5.52 4,50

A-R. Eighteen sandstones tested for uranium and vanadium. A to G, Cres-
cent Creek, Henry Mountains; H and I, Park Creek, La Sal Mountains; J and
K, Trachyte Creek, Henry Mountalns, Lto R, Browns Park, San Rafael Swell.
Analyses AtoF by R. C. Wells, record 2885; G to K by Chase Palmer, record
2887; L to R by George Stelger, record 2889. No selenium except 0.01 percent
in E'and M and 0.03 percent in Q.

UO0s UOs
V305 V305
Gravi- | Electro- Gravi- [Electro-
metric | scopic metric | scopic

2.29 0.47 0.38

.09 | None (11
.24 W11 09
4. 65 .14 Q9
.11 | None 03
.24 | None 03
.04 W04 |
.07 02 | ...
05 09 |eeceenae

S-V. Molybdenum-bearing sandstone from Ouray, described by F. L. Hess in
Bull. 750, pp. 3-8, 1925. Analyses by W. T. Schaller, record C-246.

S. Sandstone richest in soluble salts.

T. Same after deducting insoluble.

U. Pale-blue fibers.

V. Same after deducting insoluble.
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8 T U v S T U v
Insoluble in water...| 81,79 |.._.... 7.06 |-oeee. 0.781 154} 166
MoOQjse .70 3.83( 206 222 29.04 | 25.09 | 27.00

51.13 | 50.23 | 54.04
8.88{ 10.95 | 11.78

. 8’; ............. 100. 00 {100. 00 (100. 00 |100. 00
o Total molybdenum as MoOs. ® Total iron as FeO. ¢ By difference.
VIRGINIA

Matrix of sandstone from Quantico, colleeted by G. F. Loughlin. Tests of
“soluble silica” by J. G. Fairchild, record C-393.

A. Amorphous matrix, soluble in 10 percent NaOH, 22.8.

B. Partly crystalline matrix, soluble in 5 percent NayCOs, 3.2.

WEST VIRGINIA

Big Injun oil sand from Clifton Oil & Gas Co., Mannington. Examined by P. G.
Nutting. Portion soluble in acid analyzed by J. G. Fairchild, record C-965.

10 e 0.97 MEO . e aecnes 0.42
AlOs. e 1.72 (67 Y 0 PN 115
FeO. e 3.63

ANALYSES OF CARBONATE ROCKS
ALABAMA

A-B. Two samples of marble near Sylacauga, collected by T. N. Dale. Analy-
ses by Chase Palmer, record 3195.

A. Cream-colored. Very minute grains of pyrrhotite or pyrite.

B.k Very little dolomite, quartz, pyrite, muscovite, and undetermined opaque
specks.

C-D. Two samples of Bangor limestone from the DeBardeleben mine of the
Alabama Fuel & Iron Co., Russellville district, Franklin County. Analyses by
J. J. Fahey, record D-345. Sample D appears to be slightly weathered.

A B C D A B (o] D
598 || K30...
1.83 || Naz0..
41 || COs.
.33 (] S___.
49.60 || TiOg

ALASKA

A-L. Dolomitic rocks from the pre-Cambrian of central Alaska, collected by
J. B. Mertie, Jr., and described in Bull. 836, pp. 369-392, 1933. Analyses by
J. G. Fairchild, record D-31.

A B c ‘D B F a
8105 4| orm| s0.30] 3w31| 31.06] 2642 20.30
CAO e 48.70 20. 33 19.78 8.36 19.17 21,94 25. 88
MgO..... T 203| 12.8| 13.03 6.97| 12.88| 1403 7,49
TERition . - oo ar2l| 30.85| 2061 19.24| 20.3¢4| 3284 27,55

o7.58 | oL7s| 92.81| 7L88| 92.15| 95.23 90. 22
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H I J K L
B0 e me e e 54.80 71.66 35.97 43. 24 10. 52
26. 68 3.84 5.07 [ 1 R
4.85 9.90 24.81 2L.07 27.21
2.66 1.45 1.98 2.07 18.48
6.32 9.66 23.41 17.47 21.62
95.31 96. 51 9124 80.19 97.87

M-P. Four limestones from the Yukon-Tanana district, collected by Eliot
Blackwelder. Partial analyses by A. A. Chambers, record 3092.

M N (o) P
44.08 26.07 90. 34 98.16
19. 50 20. 02 97 122

Q-GG. Seventeen samples of marble from southeastern Alaska, collected by
E. F. Buchard and described in U. S. Geol. Survey Bull. 682, 1920. Analyses by
R. K. Bailey, record 2952, The carbonates are calculated from CaO and MgO.
respectively. In sample FF, however, the loss on ignition was only 36.82 and
Slo;-’- Ran was 9.71.

Q, R. Tokeen, Marble Island.

S, T. One and one-half miles south of Tokeen.

U, V. West side of Orr Island.

W. North side of Heceta Island.

X, Y. Dickman Bay, Prince of Wales Island.

Z. Waterfall Bay, Dall Island.

AA. Mill Creek Lake, east of Wrangell.

BB. Head of Red Bay, Prince of Wales Island.

CC. South of Sandy dove, Glacier Bay.

DD-FF. Admiralty Island, near Marble Cove, Chatham Strait.

GG. Basket Bay, Chichagof Island.

Insolu- Insolu-

Mark ble in | CaCOs| MgCO0s Mark blein | CaCO3|MgCOs

HC1 HCI
0.01 | 99.59 0.94 1.03
.20 | 81.90 14,93 26.10
20.77 | 78.65 1.87 2. 59
7.82 | 91.70 1.21 .89
2.95 | 95.35 2.04 39.10
3.50 | 95.99 1.40 1.45
13.18 | 84.46 2.85 39.90
22.84 | 74.61 3.256 8.90

HH-KK. Four limestones collected by A. F. Buddington, described in Bull.
783, p. 61, 1926. Analyses by J. G. Fairchild, record C-630.

HH I JI KK HH II JJ | KK
49.07 | 54.22 | 55.41 | 55.52 || Insoluble......c.o.... 10.91 | 2.79 | 0.12 | 0.37
MgO.o e 40 .30 .48 .30
COj (calculated)..... 38.96 | 42.93 | 44.11 | 43.93 99.75 (100. 24 (100, 12 |100.12
(ALFe)308.ceccann.. .41 [ None | None | None
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ARIZONA

A-J. Ten samples of limestone from the Grand Canyon, collected by L. F.
Noble and described in Prof. Paper 131, pp. 39-71, 1923. Analyses by A. A.
Chambers, record 3123. F, Bright Angel quadrangle; all others Shinumo
quadrangle.

A B C D E F G H I J

23.46 1.52 10.96 | 24.41 0. 47 0.82 0.48 11.15 6.98
2. 54 .80 2.89 1.83 .41 . 40 .10 ! .56
48.25 | 30.10 { 27.43 | 22.95| 3L79 | 32.54| 5550 [ 48.68 29.98
Trace | 20.78 | 17.88 | 15.01{ 19.65 [ 19.52 .08 | None 18.68

K-M. Samples of limestone analyzed on account of their relation to the
development of ores.

K. Limestone, closely associated with asbestos, Ash Creek mine, 0.5 mile
;vzeg; of Chrysotile, collected by J. S. Diller. Analysis by J. G. Fairchild, record

L. Limestone from Bisbee, collected by D. F. Hewett. Analysis by J. G.
Fairchild, record C-1038.

M. Altered limestone, same locality as L.

L M
0.13 115
99.74 | 100.58
[, 110

ARKANSAS
BATESVILLE DISTRICT

A-E. Manganiferous limestone collected by H. D. Miser. Determinations
by Chase Palmer, record C-110.

A. Fernvale limestone 3 miles north of Batesville. MnO, 2.16.

B. Same, 6 miles northeast of Batesville. MnO, 1.91.

C. Same, 5 miles northeast of Batesville, MnO, 7.52.
) 913. Lower part of St. Clair limestone, 3 miles northeast of Batesville. MnO,

0 6% Red “buttons” in green Cason shale, 3 miles northeast of Batesville. BaO,
F-I. Four rocks associated with manganese ore (see also hausmannite) col-
lected by H. D. Miser and described in Bull. 734, 1923. Analyses by R. C. Wells,
record 3231. Ba, SO;, and CO; present but not determined.
F. Pebble-like Girvanella in St. Clair limestone.
G. Carbonate core in a manganese boulder, Fernvale limestone, Harvey mine.
H. “Button” from Cason shale, Cason mine.
I. Cason shale, Cason mine.

F G H I F G H I
8i0g. ceoaae 0.20 | L5111 2756|3275 {| MgO_ . ooacemuaaa - 0.87| 0.96{ 1.45| 3.38
AlOs ... ... __. 4.06| 206 568| 822 CaO_ oo 42.80 | 10.60 | 29.85 | 14.22
Feooooo .. 156 | 6.54| 3.08| 498 || MD.ooeooamamaaaaa. 5.94 | 35.50 | 5.85| 5.87

J-P. Samples of rhodochrosite from the Batesville distriet collected by H. D
Miser and D. F. Hewett. Analyses by R. C. Wells, record D-169.

J-N. From an enriched manganese-bearing lens in the Fernvale limestone.

O, P. From the limestone itself.



CARBONATE ROCKS

49

J K L M N (o] P

‘Insoluble in 12 HNOs..ceenae 0.4 4.6 3.7 0.6 2.4 0.9 2.2
:Soluble:

9.6 35.7 35.8 37.8 37.0 42.2 412

.1 .5 .5 .5 .8 .6 .1

.1 .3 .3 .1 .2 13 L0

. 2 49.2 49.1 52.8 45.5 5.9 1.8

.8 7.9 8.2 7.9 11.6 47.3 51.2

.5 .6 4 .3 1.7 1.0 L0

.......... .2 .2 .3 [ 2 P

7 20 RO I .2 .1

.......... L T RO I S P

99.5 99.4 100. 2 99.5 99.6 98.6

AUSTRALIA

Samples from Torres Straits, Murray Island, Australia, submitted by T. W.
"Vaughan. Analyses by A. A. éhambers, record 3080.
A-E. Reef samples near the water line.
F. Reef material, 500-700 feet above sea level.

A B (o] D E F
44.89 44, 51 44. 87 44. 96 45. 24 43. 86
.23 31 .09 .07 .22 .18
.35 30 .21 .10 .26 .27
50. 80 51. 64 50. 86 51. 41 49. 80 56. 356
2.69 2,58 2.75 2.68 3.49 .28
Trace 4'TRCO Trace Trace Trace None

Trace Trace Trace Trace Trace ()]
98.96 99. 24 98.78 99. 22 89.01 99. 92

No P;0; in.any. B AS

A. Composite bottom sample from Andros Island. Analysis by A. A. Cham-

"bers, record 3083.

B. Bottom mud submitted by T. W. Vaughan.

record C-306.

C-F. Composite samples studied by M. I. Goldman.

.J. G. Fairchild, record C-397.

Analysis by E. T. Erickson,
Partial analyses by

G. Calcareous mud collected by T. W. Vaughan.

mmatter other than carbonates by E. T. Erickson, record C-287.

Total organic carbON . . e m— e an————-

Nitrogen._......._.
Phosphorus

Stabilized organic carbon insoluble in acids..
.Stabilized organic hydrogen insoluble in acids.

Determinations of organic
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CALIFORNIA
IVANPAH QUADRANGLE
Two samples of dolomite from thin beds in Lower Cambrian quartzite, collected

by D. F. Hewett. They weather a chocolate brown. Analyses by J. G. Fairchild,
record C-624. : -

A B A B A B
15.55 | 28.44 | MnO.__........_ 0.18 1.03 || Insoluble._....._ 54.92 6.27
6.86 | 17.18 || COs(calculated).| 20.25 | 43.74 -
.72 3.25 || FegOsocmurneo.nn - .64 28 |- 99.12 | 100. 19

MISCELLANEOUS ROCKS
32%\/Iagnesite rock collected by R. W. Stone. Analyses by Chase Palmer, record.
1 .

A, B. Austin Creek, Sonoma County.

C. Pope Valley, Napa County.

D, E. Red Mountain, Santa Clara County.
F. Red Mountain, Stanislaus County.

G. Same, calcined.

H. Same as D, calcined.

I, J. Madrone station, Santa Clara County.
K. Sampson Peak, San Benito County. -
L. Same, calcined.

M. Chiles Valley, Napa County.

N, O. Soda Valley, Napa County.

P, % Pope Valley, Napa County.

R. Cedar Mountain, Santa Clara County.
S. Morgan Hill, Santa Clara County.

T. Evergreen, Santa Clara County.

U. Red Mountain, Santa Clara County.

V. Gilliam Creek, Sonoma County.

A B C D E F G H I J K

194 0.78 | 2.70 | 1.67 | 0.51| 0.50 | 0.65| 6.37 5.65
1.49 .28 .23 W31 1,39 1,43 . .
.67 | 2.06 .80 | 1171 249 490 | 2.65| 288 2.34
45.01 | 45.90 | 46.02 | 45.75 | 90.31 | 83.17 | 45.43 | 41.55 [ 89.0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>