TERTIARY BYSTEM

plagioclase and euhedral augite. Small irregular grains
+* ~ugrtz ere probably of hydrothermal origin. Pyrox-

grains are rimmed with opaque oxides, and most
of the plagioclase lnths sre veined by albite and re-
placed by irregular patches of caleite and abundant
dusty sauseurite.

HYDROTHERMAL ALTERATION OF TEE IGREOQUS ROCK

The rock descriptions make it clear the hydrothermal
alleration of the igneous rocks has been widésprend in
the Shoshone Range. The most intense alteration and
mineralization oceur near and in the breccia pipes and
near concentrations of small dikes and plugs, particu-
Iarly in the breccia pipes of Rocky, Pipe, and Horse
Canyons, along the range front near the mouth of
Lewis Canyon, in the Maysville Suinmit and Hilltop
areas, and near Tenebo and Gold Acres. The main
areas of relatively unaltered igneous rock are the
Granite Mountain stock (although some of its satellitic
dikes arc altered) and the Tertiary volcanic rocks in the
valleys of I{arry and Cooks Creeks. Of approximately
400 thin sections, a representative sampling of the
igneous rocks of the Shoshone Range, at least three-
fourths show some nlteration and one-half have been
extensively recrystallized. The close areal correlation
of alteration with the breccia pipes, dikes, and plugs
indicates that much of the hydrothermal activity

bably accompanied or closely followed the voleanic
w-ulvity.

The hydrothermal solutions primarily added CO
and H,O to the rocks. Caleite has partly replaced
plagioclase, hornblende, and biotite in most of the
altered rocks. In groundmasses it forms irregular
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blebs and patches. Most of the necessary CaQ was
released during alteration of the plagioclase. Some
andesine crystals are extensively veined by albite and
many have patches of residual albite and streaks and
blebs of clay. Epidote, clinozoisite, sericite, and prehn-
ite also commonly replace plagioclase. Hornblende
and biotite have been altered to chlorite, magnetite,
ilmenite, quartz, calcite, epidote, and in the cass of
biotite, to K-feldspar.

KAfeldspar was little affected; most shows only s
slight dusting of sericite.
Inrge phenocrysts of K-feldspar, the surrounding matrix
is highly altered, but the phenocrysts and the minerals
enclosed in them are clear except for thin marginal
zones of sericite, calcite, and chlorite. This suggests
that the K-{cldspar was remarkably stable despite the
extensive alteration of the surrounding rock.

Hydrothermal solutions have also aliered the Paleo-
zoic sedimentary rocks. Normally dark cherts, srgil-
lites, and siliceous shales have been bleached to a white,
light-gray, or creamy color except for much red iron
staining along bedding planes and joints. Locally
there are thin veins of quartz and sinall knots and
scattered erystals of pyrite and pyrrhotite.

CHEMICAL COMPOSITION

The chemical compositions of representative Tertiary
ignecus rocks, both intrusive and extrusive, altered
and unaltered, are given in table 7, and plotted in
figure 26, showing the variation in the weight per-
centaze of the principal oxides as silica content varies.
Spectrographic analyses of minor elements are listed in
grams per metric ton in table 8.

TarrLe 7.—Chemitcal analyses and norms of Tertiary igneous rocks, Mouni Lewis and Crescent Valley quadrangles, Nevada

{Analyses 4, 5, 8, B, by L. D, Trumibull; all others by L, N, Tarrant]
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TasLx 7.—Chemical analyser and norma of Terliary fgneous rocks, Mount Lewis and Crescend Valley quadmngka, Nevada—-Contmuad
{Analyses 4, 5, 8, B, ¥ by L. D. Trumbull: sll others by L, W, Turrant]

————

1 2 3 4 5 8 7 3 1 10 11 12 13 14
E——
C.LP.W. norms
Q. 318 270 846 | 21.78 | 18. 50 { 27.090 | 24.90 | 27. 18 | 25.38 | 20. 40 | 38 88 ) 35 10 | 53. 34 9 33
or. .. ____.___ 1501 | 13,34} 18,12 | 15, 57 | 18. 35 556 | 16.46 1 18,35 | 21.68 | 26,13 | 31. 69 | 27, 24 | 35.03 | 10, 58
ab._______.. 2568 | 30.39 | 16.24 | 23.38 | 39.82 | 27.77 ] 26.72 | 30.92 ! 33.01 § 20. 34 | 14 64 | 33, 54 4.19 | 26.
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fo e 5 04 5. 68 8. 06 1. 58 1.08 1. 06 3. 83 66t L. 68 3] 91
1 . 3.04 2. b8 1,22 .91 .91 1. 22 .76 .78 .76 . 6 S ¥ VR, 2.58
mt______._..] 3 48 3. 25 1.16 3.02 3.02 1. 39 .93 2.32 . 46 1. 62 .48 . 46 .48 418
it FUUON IS SR R AR S R .| .32 .32 B V75 IS S PO
?JJ __________ 1, 34 1.34 L ______ . 34 .34 .34 .34 .34 - 34 e L 1.3
DR SUNDIPRNIUIY IR DR - 3 O 2. 86 .41 .41 1.12 . 51 b 02 .31 408 ____
Niggli values
Q% . ..o- —3.8 |-~52 19. 8 70 5h. 4 96.4 |100.4 |117. 6 (111 B |[I39. 8B 214 231.2 300 TI12R
el ia .35 .29 .48 .38 .30 .18 . 4} . 36 .48 . 46 . 67 .43 . B9 .28
DESCHIFTION OF ANALYZIED SAMPLER
1. Basalt from sinnll knob near the month of 1wty Creek, sec, 2, T 28 N H.#4 E, 10, Quart2 latite welded i, hilitop sonuth of Ml Creek, s0¢. 6, T. B N, R. 44 E,
2. Nomblende andesite fram dke on Goat Ridge, see. 28, "T. 70 '\I 5E. 11. Khynlite, from low hillnerth of mouth of Tewis Csn;an EEC. ‘14 T 30N, R.4 5 E.
3. Py7oxene-quartz diorile porphyry from dike in Towis Canyﬂn sec 26 T.30N., 12, Eodu thyolite, Pipe Canyen breceia pipe, sec, 34, T, 3N, H, S E,
.45 E. 13. Rhyaoilte, p]ng on southeast Bank of Mount L(-vtis set, ¥, T2 N., R.46 B,
4. an::it;gt%ﬂ ‘;a{oigin soirtl end of Tertlary ures In Indian Creek wvulley, seo. 17, 14. Hasaltlc andesite, east of Slaven Croyon, sec. 7, T, 30 N, R.47E.
5 Daclte porphyry of the bluck ngelomorate, bighly altered and cnletttzed. Head N QTS b eartior €5 ’é?f?ﬁiff?Eii?’?ﬂ'ﬁi‘é?ﬁii“?ﬁ{,
6. Queriz diorite porphyry, .—J;phﬂ‘ 1]ter(~d [y 3, T. AN, R. 48 F. mz ral ('hmmlg’ sixppests close shmblarity of the magmas,  Analysis 14 has been
T ﬂmno(;mr;tc porphyritle, from Granite Mauntain stock, sec. 11, T. 29 N., R. n(]u:‘]cd in this diagram alse, despite the probable considerably younger age of the
M E. rocks 1L represents. However, i seems chemreslly so di fereni—in its relatively
B. Qnmz latite Ureccls, stphtly sltered, Iiom Mount Lewls; sec. 12, T. 24 N, R. 1%“‘” K10 considering 1ts silica content--as to mggest & different Magma type ay
43 E. £ BOUTRE,
2. Qurrte latite porphyry from dike in Herse Canyon, see. 4, T. 30 M., R. 45 E.

TasLe B—Semiguantitalive specirographic analyses, in grams per melric ton, of rage elements of the indrusive and volcanic rocks of Miocene
and Pliocene and earlier ages

[Analyst, Faul R, Ramnett, Locallties given in table 7)

Aversps
1 F 3 4 -] B8 T .1 v hi:] 1] 12 I3 [Tertoei:]
rock 1
B . 20 | . | )11 3 I R A I wi oo 30 3
B 1,600 | 1,000 [ 2,000 | 700 { 2,000 | 1,000 { 1,000 | 1,000 { ,000 | 2,000 | 500 ] 1,000 | 2,000 | 250
Beo oo e 1 1 1 1 1 1 2 1 1 4 2
Co_________.__ 30 a0 40 10 9 [ ] ' R DRI IR IR J 23
Cro_________. 100 100 200 | 100 &0 60 30 30 4 6 1 3 3] 200
Cu_________._ 20 19 30 9 6 20 80 80 R 5 3 4 41 70
Ga___________ 20 20 10 20 20 20 10 10 20 10 8 0 0| 15
La___ . _____ 100 00 ... __. 50 80 | .. o0 90 100 Vol |- 19.4
Nb...______. 30 | ___ e B 10 10 30 6 40 p] 40 20 1 24
Nioo.o.___. 70 80 a0* 20 5 10 7 Tl .. 3l ... I [ A B0
Phoo oo 20 20 50 20 20 5 30 30 20 30 30 50 30 18 1
Se. ... 30 20 30 20 20 20 10 10 6 6 3 4 2 5!
Sro_ ... 1,000 | 1,000 760 | 900 800 700 800 BOO G900 700 | 4060 300 100 | 300
Vo .. 200 200 200 a0 90 100 o0 90 40 40 6 _____ ... 150
Yoo _.. 60 &0 40 40 40 30 20 40 20 49 20 30 10 7.3
Ybo oo __. 4 4 3 2 3 3 3 3 1 3 2 4 2 27
oo .. K 0 e e e 51
Zro o _...___1 100 100 60 60 100 80 70 70 100 90 40 60 70 | 220

' Detn from Green (H53, tabie ),
Looked for but pot found: Ag. As, An, B, Ob, Od, Gz, In, Mo, Pt, 80, Ta, Th, T U, W.
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