DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

118°00

45 : 116°00"
39°00" pxer — T i ,’W_ T : 30 ; | : " 303000’
@ i MZDES 3 b 'r' 7‘& AL o érlﬁe%Siat;o&f el GO { ; 2 g
) p 3 ] i l’“"vﬁ:’o ~ A ) q i ¢ . > § 5.2 T ~ . ! . % j { | T s o
D\ : 7 };\ [ i , : Sl RN A , , ad ; ALKALL FLAT

N =< 2

- 5 5 , . . B 3 Z N

Rl t% S TEme=2 L. R s\ N ﬁ b SN

J“T)b § 3 Ii\}} 7 : ‘; ‘ g : :, AT 3 g ~/§ v B, b
1€ i & 7
%/Ji?fﬂi";g&{ j "‘ %
BN ﬁ&é &

This map is part of a folio of maps of the Tonopah 1° by 2° quadrangle, Nevada,
prepared under the Conterminous United States Mineral Assessment Program.
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EXPLANATION

[:::::] Volcanic and sedimentary rocks and surficial deposits, undivided
(Quaternary and Tertiary)

. e,
e Ve

..+ Plutonic rocks (Tertiary and Mesozoic)--See Table 1 for descriptions

41 of individually numbered plutons

Mzp€s Sedimentary, volcanic, and metamorphic rocks, undivided (Mesozoic to
Precambrian)

INTRODUCTION

Plutonic rocks, mostly granite and granodiorite, are widely distributed
in the west two-thirds of the Tonopah 12 by 29 quadrangle, Nevada. These
rocks were systematically studied as part of the Tonopah CUSMAP project.
Studies included field mapping, petrographic and modal analyses, geochemical
studies of both fresh and altered plutonic rocks and altered wallrocks, and K-
Ar and Rb-Sr radiometric dating. Data collected during this study were
combined with previously published data to produce a 1:250,000-scale map of
the Tonopah quadrangle showing the distribution of individual plutons and an
accompanying table summarizing composition, texture, age, and any noted
hydrothermal alteration and mineralization effects for each pluton.

The main areas mnapped as part of this study, mapped along with
collaborators 1listed 1in parentheses, were the Paradise Range (N.J.
Silberling), north Cedar Mountain (R.A. Armin), the east side of the Toiyabe
Range (G.F. Brem and R.A. Armin), and the south end of the Toquima Range (R.A.
Armin). Most mapping was done at a scale of 1:24,000, These maps were
combined with previously published maps and other maps of the Tonopah CUSMAP
project to produce this pluton map.

The accompanying table includes the name (if any) of the pluton and its
location, the age of the pluton (either a radiometric age or an age inferred
from field relations), modal composition, texture, mineralogy, hydrothermal
alteration and mineralization related to the pluton, the. source of mapping
shown on this map, and published references on the pluton. Radiometric ages
are either published K-Ar and fission track ages or new whole-rock Rb-Sr ages
determined by A.C. Robinson on samples collected either for this study or as
part of regional Sr—isotope studies by R.W. Kistler and A.C. Robinson. K-Ar
ages published prior to 1977 are corrected using the new I.U.G.S. constants
(Steiger and Jager, 1977). Muscovite alteration ages are reported for several
plutons and represent minimum ages for emplacement of these plutonse.
Compositional classification follows the I.U.G.S. system (Streckeisen, 1976)
and is based either on modal analyses of slabs or estimates from hand
specimens. All modes, unless otherwise noted, were measured in this study.
The number of modes determined is shown in parentheses, and the range in

volume percent of major minerals is given. Where no modal data are
available, the color index (percentage of mafic minerals) and major mafic
minerals are given for most plutons. Data tabulated on hydrothermal

alteration and mineralization related to plutons are based on observations
made during field studies for this project. Clear genetic relation between
granitic plutonism and several mineral deposits previously attributed to
granitic plutonism were not substantiated, and these inconsistencies are noted
in the table.

DISCUSSION

Plutonic rocks in the Tonopah quadrangle can be divided into seven groups
based on combinations of age, composition, and texture. These groups are: (1)
Triassic to Early Jurassic porphyritic granodiorites and quartz monzodiorites,
(2) Late Cretaceous or Late Cretaceous(?) equigranular granodiorites and
granites, (3) Late Cretaceous coarse—grained biotite granites, (4) Late
Cretaceous granite porphyries, (5) Late Cretaceous or Late Cretaceous(?)
granodiorite porphyries, (6) Tertiary granitoids, and (7) mafic plutonic rocks
of unknown age. Most known mineralization clearly related to plutonic rocks
is spatially associated with groups 4 and 5.

The oldest plutonic rocks, group 1, are small bodies of Triassic to Early
Jurassic age (approx. 221 to 198 Ma) that crop out in the southwest part of
the quadrangle. These bodies include the Fraziers Well pluton (Map No. 37) in
the San Antonio Mountains, the Crow Springs pluton (Map No. 34) at the
southern end of the Royston Hills, and a small body south of Gilbert (Map No.
35) in the Monte Cristo Range. Porphyry dikes in the Royston Hills (Map No.
30) of Late Triassic or Early Jurassic age are also included in this group.
These plutons are fairly mafic hornblende biotite granodiorites and quartz
monzodiorites that contain scattered K-feldspar megacrysts as long as 6 cm.
They have unusual compositions with hornblende as the dominant mafic
mineral. A variety of types of mineralization are associated with these
plutons including tungsten skarns in the San Antonio Mountains, polymetallic
quartz veins in the Crow Springs pluton, and Ag-Pb-Zn replacement bodies in
the Monte Cristo Range.

Group 2 plutons are characterized by bodies of Late Cretaceous or Late
Cretaceous(?) age, fine- to medium-grained, generally equigranular, biotite
granite and biotite hornblende granodiorite and tonalite. They are widespread
in the quadrangle but tend to form relatively small plutons. Exposures of
these rocks lie in the Paradise Range, north Cedar Mountain, and the Toiyabe
Range. Most of these plutons exhibit little or no hydrothermal alteration,
and little mineralization appears associated with them, although W-skarns in
the Toiyabe Range and polymetallic quartz veins in the Paradise and Toiyabe
Ranges are probably related to this group of plutons.

Plutons of group 3 are composed of Late Cretaceous (approx. 102 to 80
Ma), medium— to coarse-grained, locally porphyritic biotite granite and
granodiorite that form the largest bodies in the quadrangle. They include the
Round Mountain and Belmont lobes of the granite of Shoshone Mountain (Map Nos.
54 and 55), the granite of Pipe Springs (Map No. 56), the Lone Mountain pluton
(Map No. 40), the main phase of the Ophir pluton (Map No. 45), the Illinois
stock (Map No. 1), and the granite of Ellsworth (Map No. 6). Many of these
plutons are porphyritic and contain K-feldspar megacrysts as long as 8 cm.
Although most these plutons are peraluminous and locally contain primary
garnet and muscovite, they are I-type granitoids using chemical criteria of
Chappell and White (1974). Parts of these plutons exhibit strong northwest-
trending cataclastic foliations. Despite locally abundant quartz-pyrite veins
with muscovite selvages, little mineralization is clearly genetically related
to these plutons except W-endoskarns in the Illinois stock and W-exoskarns
along the margin of the Ophir pluton. The genetic relation of Ag-Pb-Zn
mineralization in the Belmont and Barcelona districts to granite plutonism
(Ervine, 1972) is questionable based on the author's observations.

Small bodies of group 4, Late Cretaceous (approx. 80 to 70 Ma) granite
porphyry crop out southwest of the Paradise Range (Map No. 17), at Rock Hill
(Map No. 31), and in the San Antonio Mountains (Hall stock, Map No. 36
These stocks are intensely altered and contain stockwork quartz veins with
molybdenite. The porphyry molybdenum deposit associated with the Hall stock
at the Nevada Moly (Hall) Mine in the San Antonio Mountains is the largest
metallic ore deposit genetically related to granitic plutonism in the Tonopah
1° by 2° quadrangle.

Group 5 plutons are Late Cretaceous or Late Cretaceous(?) biotite
hornblende granodiorite porphyries that form small plutons scattered
throughout the quadrangle. These include the porphyry of Menter Canyon in the
Paradise Range (Map No. 12), the Gunmetal stock (Map No. 26) and porphyry
dikes (Map No. 27) in the Pilot Mountains, and the granodiorite of Cedar
Summit at north Cedar Mountain (Map No. 22). These plutonic rocks show little
hydrothermal alteration, but carbonate wallrocks have been altered to skarms
that were mined for tungsten in the Pilot Mountains and north Cedar Mountain
and iron in the Paradise Range and prospected for copper at the north end of
the Pilot Mountains.

Tertiary granitiods of group 6 (approx. 36 to 26 Ma), include plutonic
rocks that crop out on the east side of the Toiyabe Range (Map No. 49), near
Round Mountain (Map No. 53), and at the south end of the Monitor Range (Map
No. 58). They range from granite porphyry to medium-grained quartz diorite.
Little hydrothermal alteration or mineralization is known to be associated
with these intrusions.

Mafic plutonic rocks of group 7 range in composition from quartz diorite
to gabbro and are widely distributed throughout the west half of the
quadrangle. Ages of most of these plutons are not known, and little
mineralization is associated with them.

TABLE 1. Characteristics of Plutonic Rocks in the Tonopah 1° by 2°
Quadrangle, Nevada. [Abbreviations used in the table are: G, granite; Gd,
granodiorite; QM, quartz monzonite; T, tonalite; QMD, quartz monzodiorite;
QD, quartz diorite; D, diorite; Gb, gabbro; And, andesite; Q, quartz; P,
plagioclase; K, K-feldspar; B, biotite; H, hornblende; Cpx, clinopyroxene;

' Opx, orthopyroxene]

Map number--1

Name and age--Illinois stock; Cretaceous; 102.4+0.8 Ma (Rb-Sr)

Location——Northwest of Lodi Hills

Composition--G. Texture——medium to coarse grained; sparsely porphyritic (R-
feldspar megacrysts <3 cm); locally foliated. Mineralogy--modes (2)--Q
22-25%; P 36-427%; K 28-35%; B 4-67

Hydrothermal alteration and mineralization--(1) W-bearing endoskarn at Victory
tungsten mine and (2) numerous quartz—tourmaline veins. Illinois Mine
(Ag-Pb-Zn-bearing vein system along a northwest-striking in fault zone in

carbonate wallrocks) is not obviously genetically related to this pluton.

Source of mapping--Vitaliano and others (1957). Other published references—-—
Humphrey and Wyatt (1958); Kleinhampl and Ziony (1984)

Map number—-2

Name and age—-Younger granite; Cretaceous
Location——Northwest of Lodi Valley

Composition—-G-Gd. Texture-—fine grained; aplitic; local miarolitic
cavities. Mineralogy—-B 5-7%

Hydrothermal alteration and mineralization--Local sericite—epidote-chlorite
alteration

Source of mapping--Vitaliano and others (1957)

Map number--3

Name and age—-Hornblende-biotite quartz monzodiorite (granodoiorite of
Vitaliano and others, 1957); Cretaceous

Location—-Northwest of Lodi Valley

Composition-—-QMD-D. Texture--fine to medium grained; equigranular.
Mineralogy--B+H 20-25%

Hydrothermal alteration and mineralization—-None observed

Source of mapping—-Vitaliano and others (1957)

APPROXIMATE MEAN
DECLINATION, 1987

Map numbgr——A
Name and age—-Diorite; Cretaceous
Location--Northwest of Lodi Valley

Composition—-D. Texture——fine grained; equigranular. Mineralogy--H+ (B) 20-
30%

Hydrothermal alteration and mineralization—--None observed

Source of mapping--Vitaliano and others (1957)

Map number--5

Name and age--Metadiorite and meta—andesite porphyry; Cretaceous(?)
Location--Northwest of Lodi Valley

Composition—--D-And. Texture--fine grained; porphyritic to porphyry.
Mineralogy--no data

Hydrothermal alteration and mineralization—--No data

Source of mapping--N.J. Silbering and D.A. John (unpub. data, 1986)

Map number--6

Name and age-—Granite of Ellsworth; Cretaceous(?)
Location--Paradise Range

Composition--G. Texture—-medium to coarse grained; porphyritic (K-feldspar
megacrysts <8 cm). Mineralogy-—modes (1) Q 34%; P 33%; K 28%; B 5%

Hydrothermal alteration and mineralization--Narrow zones of skarn formation in
carbonate wallrocks

Source of mapping--N.J. Silberling and D.A. John (unpub. data, 1986)

Map number--7

Name and age-—Granite of Germany Canyon; Cretaceous(?)

Location—-Paradise Range

Composition—--G. Texture-—fine to medium grained; sparsely porphyritic (K-
feldspar and plagioclase <1 cm); plagioclase phenocrysts have K-feldspar

overgrowths. Mineralogy--B <5%

Hydrothermal alteration and mineralization--Plagioclase strongly sericitized;
biotite recrystallized and locally chloritized

Source of mapping--N.J. Silberling and D.A. John (unpub. data, 1986)

Map number--8
Name and age--Granodiorite of Ottowa Canyon; Cretaceous(?)
Location--Paradise Range

Composition-—-Gd. Texture-—-fine- to medium-grained porphyry; K-feldspar
phenocrysts <l cm. Mineralogy--B+(H) 5-157%

Hydrothermal alteration and mineralization——Igneous biotite and hornblende
replaced by fine-grained green biotite, plagioclase strongly sericitized

Source of mapping--N.J. Silberling and D.A. John (unpub. data, 1986)

Map number--9
Name and age-—Granodiorite; Cretaceous(?)
Location-—-Paradise Range

Composition--Gd-QD. Texture-—fine grained; equigranular. Mineralogy—-B 10-
15%

Hydrothermal alteration and mineralization--Strongly sericitized plagioclase

Source of mapping~-N.J. Silberling and D.A. John (unpub. data, 1986)

Map number--10
Name and age--Granodiorite of the Big Chief Mine; Cretaceous(?)
Location--Paradise Range

Composition—-—Gd?. Texture——fine grained; intersertal. Mineralogy--mafic
minerals 5-10%

Hydrothermal alteration and mineralization—-—-Strong sericite-—chlorite-pyrite
alteration; polymetallic quartz veins at the Big Chief Mine may be related

to this intrusion

Source of mapping——N.J. Silberling and D.A. John (unpub. data, 1986)

Map number—-11
Name and age--Granodiorite of Baxter Spring; Cretaceous(?)
Location—-Paradise Range

Composition—-—-Gd-QMD. Texture——-fine to medium grained; sparsely porphyritic
(R-feldspar <2 cm; quartz <7 mm); locally foliated. Mineralogy--B+H 5-207%

Hydrothermal alteration and mineralization--Fine-grained biotite pseudomorphs
igneous hornblende; local epidote after plagioclase; commonly

metamorphosed

Source of mapping--N.J. Silberling and D.A. John (unpub. data, 1986)

Map number-—12

Name and age-—-Porphyry of Menter Canyon; Cretaceous(?)

Location--Paradise Range

Composition—--Gd. Texture——-fine- to medium-grained porphyry; K-feldspar
megacrysts to 1 cm and sparse rounded quartz phenocrysts <7 mm.
Mineralogy——-B+H 10-207%; Cpx trace

Hydrothermal alteration and mineralization--Igneous biotite and hornblende
locally pseudomorphed by fine-grained green-brown biotite+magnetite; Fe-
skarns in carbonate wallrocks at Phelps-Stokes Mine may be related to this

pluton

Source of mapping--N.J. Silberling and D.A. John (unpub. data, 1986). Other
published references—-Reeves and others (1958)

Map number--13
Name and age--Diorite; Cretaceous(?)
Location——-Paradise Range

Composition-—-D. Texture-—fine grained; porphyritic (plagioclase <3 mm).
Mineralogy—--B+(H) 25-30%

Hydrothermal alteration and mineralization--Fine-grained biotite pseudomorphs
hornblende and forms patches in groundmass

Source of mapping--N.J. Silberling and D.A. John (unpub. data, 1986)

Map number—-14

Name——iGabbs pluton (Cottonwood granodiorite stock); Cretaceous(?)

Location--Paradise Range

Composition--Gd. Texture——medium grained; equigranular; abundant mafic
inclusions. Mineralogy--B+(H) 20-25%

Hydrothermal alteration and mineralization--None observed

Source of mapping-—N.J. Silberling and D.A. John (unpub. data, 1986). Other
published references--Vitaliano and others (1957); Kleinhampl and Ziony
(1984)

Map number--15
Name and age--Diorite of Big Spring; Cretaceous(?)
Location--Paradise Range

Composition—-D. Texture—-medium grained; equigranular. Mineralogy——
Hornblende-bearing

Hydrothermal alteration and mineralization—-Weakly propylitized

Source of mapping——Siiberling and John (unpub. data, 1986)

Map number—-16
Name and age-—-Granite south of Paradise Peak; Cretaceous; 74.241.9 Ma (K-Ar
muscovite alteration; John and McKee, 1987)

Location——Paradise Range

Composition——G. Texture——medium to coarse grained; porphyritic with small K-
feldspar (1-2 cm) and ovoid quartz (K1 cm) phenocrysts. Mineralogy—-B <57%

Hydrothermal alteration and mineralization--Local stockwork
quartz+pyrite+chalcopyrite veins with muscovite selvages; local pods of
greisen sericitgipyritgifluorite

Source of mapping--N.J. Silberling and D.A. John (unpub. data, 1986).
Other published references--John and McKee (1987)

NATIONAL GEODETIC VERTICAL DATUM OF 1929

Map number--17

Name and age-—Granite porphyry; Cretaceous(?)

Location—-—Southern Paradise Range

Composition--G. Texture—-medium to coarse grained porphyry; K-feldspar
megacrysts <2 cm and rounded quartz phenocrysts <l cm. Mineralogy—-B <57%

Hydrothermal alteration and mineralization—-Strongly sericitized; abundant
quartz+pyrite+chalcopyritetmolybdenite veins with sericite selvages

Source of mapping--D.A. John (unpub. data, 1984)

Map number--18

Name and age—-—Quartz monzodiorite of Simon Spring; Cretaceous(?)

Location——-North Cedar Mountain

‘Composition-—Gd-QMD. Texture--fine to medium grained; porphyritic with small
"rotten" hornblende phenocrysts. Mineralogy—-modes (1)--Q 17%; P 54%; K
18%; B+H 11%

Hydrothermal alteration and mineralization--Local Fe—Cu-bearing garnet-
pyroxene skarns in carbonate wallrocks

Source of mapping--D.A. John and R.A. Armin (unpub. data, 1982)

Map number--19

Name and. age—-Fine-grained biotite granodiorite; Cretaceous(?)
Location—-North Cedar Mountain

Composition--Gd. Texture--fine grained; sparsely porphyritic (K-feldspar <1
cm); weakly foliated. Mineralogy-—B+(H) 10-15%

Hydrothermal alteration and mineralization--None observed

Source of mapping--D.A. John and R.A. Armin (unpub. data, 1982)

Map number--20

Name and age-—Quartz monzodiorite of Humdinger Spring; .Cretaceous(?)

Location—--North Cedar Mountain

Composition——Gd-QMD. Texture—-medium grained; equigranular; strongly
foliated; abundant mafic inclusions. Mineralogy—-modes (l)-— Q 8%; P 60%;
K 13%; B+H 19%; abundant fine-grained sphene

Hydrothermal alteration and mineralization-—None observed

Source of mapping--D.A. John and R.A. Armin (unpub. data, 1982)

Map number—-21
Name and age-—Sphene-bearing biotite granodiorite; Cretaceous(?)
Location—--North Cedar Mountain

Composition--Gd. Texture--medium grained; sparsely porphyritic (plagioclase
<7mm). Mineralogy--B+(H) 7-10%; small sphene crystals

Hydrothermal alteration and mineralization--Weakly chloritized

Source of mapping—-D.A. John and R.A. Armin (unpub. data, 1982)

Map number—-22

Name and age-—Granodiorite of Cedar Summit; Cretaceous(?)

Location-—-North Cedar Mountain

Composition—-—Gd. Texture--medium-grained porphyry; plagioclase and pink
K-feldspar phenocrysts <1 cm. Mineralogy--modes (1)~-Q 25%; P 46%; K 18%;
B+H 11%

Hydrothermal alteration and mineralization--W-bearing garnet—pyroxene skarns
formed along north margin (Cedar Chest and Bluebird Mines); local

chlorite-epidote alteration of igneous rock

Source of mapping—-D.A. John and R.A. Armin (unpub. data, 1982)

Map number--23

Name and age--Biotite granite; Cretaceous(?)

Location--North Cedar Mountain

Composition+~—-G-QM. Texture-—fine grained; porphyritic with small plagioclase
and K-feldspar phenocrysts (<1 cm) and quartz eyes (<5 mm). Mineralogy—-
modes (2)-- Q 15-24%; P 42-467%; K 27-31%; B+H 7-8%

Hydrothermal alteration and mineralization--None observed

Source of mapping—-D.A. John and R.A. Armin (unpub. data, 1982)

Map number-—-24

Name and age——Aplite; Cretaceous(?)
Location—-North Cedar Mountain

Composition-—-G. Texture-—fine grained; aplitic. Mineralogy--B 1-2%

Hydrothermal alteration and mineralization--None observed.

Source of mapping—-D.A. John and R.A. Armin (unpub. data, 1982)

Map number=-25

Name and age—-Porphyritic biotite granite; Cretaceous(?)

Location—-North Cedar Mountain

Composition—-G. Texture--—medium to coarse grained; porphyritic with K-

. feldspar megacrysts <2 cm and quartz eyes <8 mm. Mineralogy--modes (1)—Q
28%: P 4l¥y K 30%; B 6%

Hydrothermal alteration and mineralization--Locally propylitized

Source of mapping—-D.A. John and R.A. Armin (unpub. data, 1982)

Map number--26

Name and age-—Gunmetal stock; Cretaceous; 83.4+3.1 Ma (K~Ar biotite; Grabher,
1984)

Location—-—-Eastern Pilot Mountains

Composition--Gd. Texture-—fine- to medium-grained porphyry with 1-3 cm
K-feldspar megacrysts, rounded quartz phenocrysts <5 mm, and pencil
biotite {1 cm. Mineralogy-—modes (Grabher, 1984)--Q 20-30%; P 35-45%; K
10-30%; B+H 5-30% (generally 5-10%); prominent sphene

Hydrothermal alteration and mineralization—-Quartz+pyrite+K-feldspar or
sericite and quartz+epidotetK-feldspar veins; local propylitic alteration;
W-(Mo-Cu)-bearing garnet-pyroxene skarns in carbonate wallrocks (Gunmetal,

Garnet, Desert Scheelite mines)

Source of mapping--J.S. Oldow (unpub. data, 1982). Other published
references—-Grabher (1984); Nash and others (1985)

Map number--27

Name and age-—Granodiorite; Cretaceous(?)
Location——Northern Pilot Mountains

Composition—-Gd. Texture—-—fine- to medium—grained, porphyry dikes.
Mineralogy--biotite-hornblende bearing

Hydrothermal alteration and mineralization—-—Cu-bearing garnet skarns in
carbonate wallrocks; local endoskarn formation

Source of mapping--J.S. Oldow (unpub. data, 1982). Other published
references——Douchette (1981); Nash and others (1985)

Hap pieber 20

Name and age-—Granodiorite of Orizaba Mine; Cretaceous(?)

Location——Northern Royston Hills

Composition-—Gd-QD. Texture--fine to medium grained (fine grained margin);
equigranular. Mineralogy-—margin--quartz diorite with 25-30% B+H;
interior—-—granodiorite with 15% B+H

Hydrothermal alteration and mineralization—-Local chloritic alteration and
epidote veins; thin zone of pyroxene skarn in carbonate wallrocks; Orizaba
Mine is a silver- and base-metal-bearing quartz vein in limestone along

contact with granodiorite

Source of mapping--D.H. Whitebread (unpub. data, 1986). Other published
references——Kleinhampl and Ziony (1984)

Map number--29

Name and age-—Pilot pluton; Cretaceous(?)

Location-—-Southern Pilot Mountains

Composition——-D-QD. Texture——fine to medium grained; sparsely porphyritice.
Mineralogy-—-(Nielsen, 1963) Q 5%; P 60%; K 5-15%; B 5-10%; H 0-15%; Cpx
5-15%; Opx 0-10%

Hydrothermal alteration and mineralization—-None reported

Source of mapping-—Nielsen (1963)

Map number--30

Name and age-—-Quartz monzonite porphyry dikes; Late Triassic or Early Jurassic

Location—--Royston Hills

Composition—-Unknown; pervasively altered. Texture-—fine- to medium-grained
porphyries with aplitic to fine-grained equigranular groundmasses.

Mineralogy——biotite+hornblende phenocrysts

Hydrothermal alteration and mineralization--Strong sericite+clay alteration;
locally pyritic

Source of mapping--D.H. Whitebread (unpub. data, 1986). Other published
references—-Seedorff (1981)

Map number—-31

Name and age-—Quartz monzonite porphyry (Silberman and others, 1975);
Cretaceous; 80.2+2.3 m.y. (K-Ar muscovite alteration; Silberman and
others, 1975)

Loecation——Rock Hill

Composition--G. Texture-—porphyry. Mineralogy--leucocratic; primary(?)
muscovite; minor biotite

Hydrothermal alteration and mineralization—-Abundant quartz veins with
molybdenite, pyrite, chalcopyrite, and fluorite

Source of mapping--R.C. Speed (unpub. data, 1982). Other published
references--Silberman and others (1975)

Map number--32

Name and age--Diorite; unknown
Location—--Shoshone Mountains near Ione

Composition-—Gd-D. Texture——fine grained. Mineralogy—-hornblende, biotite,
and clinopyroxene bearing

Hydrothermal alteration and mineralization--Locally propylitized

Source of mapping-—Silberling (1959)

Map number--33

Name and age——Diorite; unknown

Location--South end of Toiyabe Range near Rainer Mountain
Composition-—-QD-D. Texture--no data. Mineralogy—-—no data.
Hydrothermal alteration and mineralization--No data

Source of mapping--G.F. Brem (unpub. data, 1986)

Map number--34

Name and age-—Crow Springs pluton; Late Triassic and (or) Early Jurassic;
206.3+3 Ma (R-Ar, hornblende; Speed and Armstrong, 1971), 199.5+5.0 Ma
(Rb-St)

Location——Southern Royston Hills

Composition—--Gd-QMD. Texture--medium grained; porphyritic with K-feldspar
megacrysts <4 cm; abundant mafic inclusions. Mineralogy--modes (2)-—-Q 12-
18%; P 42-55%; K 21-23%; H+(B) 12-15%

Hydrothermal alteration and mineralization--Base metal-bearing quartz veins
(chalcopyrite, pyrite, etc.) with sericite selvages

Source of mapping—-D.H. Whitebread (unpub. data, 1986). Other published
references—-Speed and Armstrong (1971)

Map number—-35

Name and age--Granodiorite; Early Jurassic(?); 198.2+4 Ma (K-Ar sericite
alteration; Silberman and others, 1975)

Location——Monte Cristo Range near Gilbert

Composition—-—-G-Gd. Texture--medium grained; coarsely porphyritic with K-
feldspar megacrysts <6 cm. Mineralogy--biotite- and hornblende-bearing

Hydrothermal alteration and mineralization--Strong sericite and locally
chlorite alteration; Ag-Pb-Zn replacement bodies at the Carrie Mine

Source of mapping--J.H. Stewart (unpub. data, 1986). Other published
references——Silberman and others (1975)

Map number—--36

Name and age--Hall stock; Cretaceous; 69.6+2.6 Ma (K-Ar biotite; Shaver,
1984), 69.8+2.6 Ma (K-Ar sericite; Shaver, 1984), 66.0+2.0 Ma (U-Pb
zircon; Shaver, 1984); 79.3+2.4 Ma (K-Ar biotite; Silberman and others,
1975)

Location—--San Antonio Mountains

Composition——G-Gd. Texture—-two composite intrusions; all phases medium- to
coarse-grained seriate porphyries with K-feldspar, plagioclase, quartz,
and biotite phenocrysts. Mineralogy—-highly variable proportions of Q, P,
and K; B <1-8%

Hydrothermal alteration and mineralization--Nevada Moly (Hall) porphyry
molybdenum deposit; numerous types of alteration associated with deposit

Source of mapping-—Kleinhampl and Ziony (1985). Other published references—-—
Kirkemo and others (1965); Shaver (1984); Silberman and others (1975)

Map number—-37

Name and age--Fraziers Well pluton; Triassic; 220.9+6.6 Ma (K-Ar hornblende;
John and McKee,1987)

Location——San Antonio Mountains

Composition--Gd-QMD. Texture——coarse grained; coarsely porphyritic with 1 to
5 cm K-feldspar megacrysts. Mineralogy——modes (2)--Q 12-15%; P 43-45%; K
22-23%; H+(B) 17-227%

Hydrothermal alteration and mineralization—-Commonly propylitically altered in
outcrop; W-bearing garnet-pyroxene skarns in carbonate wallrocks at the
Peg Leg Mine

Source of mapping--Bonham and Garside (1979). Other published references--
John and McKee (1987)

Map number--38

Name and age-—-Gabbro; Cretaceous; 113+3.0 Ma (K-Ar hornblende; Bonham and
Garside, 1979)

Location—-North end of Lone Mountain

Composition—--Gb. Texture—-medium to coarse grained; subophitic to poikilitic;
foliated. Mineralogy--(Bonham and Garside, 1979) P 50-55%; H 40%; Cpx 5-—
107%

Hydrothermal alteration and mineralization-—None observed

Source of Mapping--Bonham and Garside (1979)

Map number—-39

Name and age-—Quartz monzodiorite; Cretaceous; younger then gabbro (Map No.
38) described above

Location——North end of Lone Mountain

Composition-—QMD. Texture--—medium grained; equigranular. Mineralogy——(Bonham
and Garside, 1979) Q 16%; P 56%; K 13%; B 117%; Musc. 4% (muscovite is
secondary)

Hydrothermal alteration and mineralization--Pervasive deuteric alteration

Source of Mapping—-—Bonham and Garside (1979)

Map number—-40

Name and age--Lone Mountain pluton; Cretaceous; 85.942.8 Ma (Rb-Sr); 67+3 Ma,
71.1+1.4 Ma, and 69.2+l.4 Ma (all K-Ar biotite; Silberman and others,
1975)

Location—-Lone Mountain

Composition-—-G,QM,Gd. Texture--medium to coarse grained; locally porphyritic
(K-feldspar phenocrysts <2 cm); pervasive weak to strong cataclastic
foliation. Mineralogy—-modes ((17)--Albers and Stewart, 1972; Bonham and
Garside, 1979; Maldonado, 1984; this study)-—Q 16-38%; P 29-46%; K 24-39%;
B 1-5%; locally trace garnet and muscovite

Hydrothermal alteration and mineralization--Generally weak deuteric
alteration; local, narrow zones of skarn formation on east side; Alpine
Mine (Ag-Pb-Zn replacement of dolomite) on the west side of the pluton may
be of late Tertiary age and similar to the Heidi Mine

Source of Mapping--Maldonado (1984). Other published references—-Albers and
Stewart (1972), Bonham and Garside (1979)

Map number-—-41

Name and age--Hornblende diorite; unknown

Location—-Toiyabe Range

Composition--Gd-D. Texture-—fine to medium grained; spotted with abundant
clots of fine-grained biotite <1 cm. Mineralogy--B+H 40%

Hydrothermal alteration and mineralization—-Weakly propylitized

Source of Mapping——G.F. Brem (unpub. data, 1986)

QUADRANGLE LOCATION

Map number——42
Name and age--Granodiorite; unknown
Location——Ophir Summit, Toiyabe Range

Composition--Gd. Texture——fine to medium grainéd; equigranular. Mineralogy--—
B+H 15-17%

Hydrothermal alteration and mineralization—--Local chlorite—epidote veins and
propylitic alteration

Source-of Mapping-—G.F. Brem (unpub. data, 1986)

Map number——43

Name and age--Biotite granodiorite; Cretaceous; 68.0+1.6 Ma (K-Ar muscovite
alteration; John and McKee, 1987)

Location-—Timblin Canyon, Toiyabe Range

Composition—--G-Gd. Texture--medium to coarse grained; equigranular.
Mineralogy-—modes (1)--Q 26%; P 36%; K 26%: B+(H) 12%

Hydrothermal alteration and mineralization-—Stockwork quartztpyrite veins (045
to 1 cm wide) with coarse-grained muscovite selvages throughout most of

pluton

Source of mapping--D.A. John and R.A. Armin (unpub. data, 1982)

Map number-—44

Name and age—--Timblin Creek pluton; Cretaceous
Location—--Timblin Creek, Toiyabe Range

Composition--T,QD,D. Texture-—medium grained; equigranular; locally strongly
foliated. Mineralogy-—modes (4)-—Q 1-17%; P 54-667%; K 1-8%; B+H 21-27%

Hydrothermal alteration and mineralization—--Locally abundant epidote veins and
moderately intense propylitic alteration

Source of mapping--D.A. John and R.A. Armin (unpub. data, 1982)

Map number--45

Name and age--Ophir pluton, main phase; Cretaceous; 100+14 Ma (Rb-Sr)

Location——East side of Toiyabe Range

Composition—--Gd. Texture--medium grainedy locally porphyritic with K-feldspar
megacrysts <2 cm; strong gneissic foliation (locally cataclastic);
abundant mafic inclusions and pegmatite and aplite dikes. Mineralogy—-—
modes (2)--Q 24-277%; P 44-45%; K 19-21%; B+(H) 9-137%

Hydrothermal alteration and mineralization——Local sericite and chlorite
alteration; locally recrystallized due to cataclastic deformation; W-
bearing skarns formed in carbonate wallrocks along north margin

Source of mapping--D.A. John and R.A. Armin (unpub. data, 1982). Other

published references——Speed and McKee (1974); Ferguson and Cathcart
(1954).

Map number——46

Name and age--Hornblende diorite; Cretaceous
Location--East side of Toiyabe Range

Composition——D. Texture-—fine to medium grained; strongly foliated; appears
chilled against main phase of Ophir pluton (Map No. 45). Mineralogy—-—H+B
30-40%

Hydrothermal alteration and mineralization—--Propylitized with thin epidote
veins

Source of mapping--D.A. John and R.A. Armin (unpub. data, 1982)

Map number-—47

Name and age--Garnet-muscovite granite; Cretaceous

Location——East side of Toiyabe Range

Composition--G. Texture-—fine grained; sparsely porphyritic with 7 to 8 mm K-
feldspar phenocrysts; locally foliated; abundant pegmatite and aplite
dikes. Mineralogy——B <1-5%; M 5-7%; garnet trace

Hydrothermal alteration and mineralization--None observed

Source of mapping--D.A. John and R.A. Armin (unpub. data, 1982)

Map number——48

Name and age--Biotite granodiorite; Tertiary; 55.5+1.5 Ma (K-Ar biotite; Speed
and McKee, 1974)

Location--East side of Toiyabe Range

Composition—-G-Gd. Texture—-Heterogeneous, probably composite intrusion; fine
grained; locally porphyritic with scattered 1' to 5 cm white K—feldspar
megacrysts and 5 mm quartz eyes; unfoliated; abundant aplite and pegmatite
pods and dikes. Mineralogy——B 5-10%

Hydrothermal alteration and mineralization—-Thin quartz-magnetite veins

Source of mapping-—D.A. John and R.A. Armin (unpub. data, 1982). Other
published references——Speed and McKee (1974)

Map number--49

Name and age--Jett Canyon dike swarm; Tertiary; 30.8+0.8 Ma (K-Ar biotite;
Speed and McKee, 1974)

Location——East side of Toiyabe Range

Composition-—-G-Gd. Texture--medium— to coarse-grained perphyries with
phenocrysts of K-feldspar, plagioclase and bipyramidal quartz in
fine-grained to aplitic groundmasses. Mineralogy—-B+(H) 3-10%

Hydrothermal alteration and mineralization--Locally propylitizéd

Source of mapping--G.F. Brem (unpub. data, 1986). Other published
references——-Ferguson and Cathcart (1954); Speed and McKee (1974)

Map number=-50

Name and age--South Twin River pluton; Cretaceous(?) and Tertiary

Location--South Twin River, Toiyabe Range

Composition—-—-G-Gd. Texture——Composite body consisting of porphyroaphanitic
granite similar to Jett Canyon dike swarm (Map No. 49) and an older,
medium— to coarse-grained biotite-hornblende granodiorite and granodiorite
porphyry. Mineralogy--older granodiorite B+H 10-12%; granite porphyry B
3-5%

Hydrothermal alteration and mineralization--Older granodiorite cut by
numerous, thin (£5mm) chlorite and epidote shears

Source of mapping--G.F. Brem (unpub. data, 1986)

Map number—-51

Name and age—-Granodiorite of Toms Canyon; Cretaceous(?)
Location—--Toms Canyon, Toiyabe Range

Composition——-Gd. Texture-—medium grained; sparse K-feldspar megacrysts <3 to
4 cm. Mineralogy—-B+H 15-17%

Hydrothermal alteration and mineralization--None observed

Source of mapping-—G.F. Brem (unpub. data, 1986)

Map number—-52

Name and age——Northumberland stock; Jurassic; 157.§i§ Ma (K-Ar biotite;
Silberman and McKee, 1971)

Location—-Northumberland Canyon, Toquima Range

Composition-—Gd-T. Texture-—fine to medium grained; equigranular; possibly a
composite body. Mineralogy—-B+(H) 20-257%

Hydrothermal alteration and mineralization—-Locally strongly'propylitized;

local argentiferous quartz-pyrite-tetrahedrite-sphalerite veins along the
southwest margin of the stock

Source of mapping--Kay and Crawford (1964); Kleinhampl and Ziony (1985).
Other published references—-Silberman and McKee (1971)

Map number—-53

Name and age--Granodiorite of Dry Canyon of Shawe (198la); Tertiary; 37.4+2.3
Ma and 36.1+1.6 Ma (zircon fission track; Shawe and others, 1986);
36.2+2.0 Ma (sphene fission track; Shawe and others, 1986)

Location——-Toquima Range

Composition--QD. Texture-—fine to medium grained; equigranular. Mineralogy——
(Shawe and others, 1986) Q 10-15%; P 60%; K trace, B+H+Cpx 25%

Hydrothermal alteration and mineralization—-Local boron metasomatism resulting
in formation of dumortierite, andalusite, and tourmaline

Source of Mapping--Shawe (198la). Other published references-—Kleinhampl and
Ziony (1967); Shawe and Lepry (1985); Shawe and others (1986)

Map number—-54

Name and age--Round Mountain lobe, granite of Shoshone Mountain (previously
referred to as the Toquima pluton and the Round Mountain pluton (Ferguson,
1921; Ervine, 1972; Kleinhampl and Ziony, 1985)); Cretaceous; 85.4+2.2 Ma
(Rb-Sr); approx. 95 Ma (U-Pb, monazite, Shawe and others, 1986); 80.9+2.8
Ma (K-Ar biotite; Shawe and others, 1986), 80.2+2.7 Ma (K-Ar muscovite;
Shawe and others, 1986) o

Location—--Central Toquima Range

Composition—--G-Gd. Texture--medium to coarse grained; locally strongly
foliated along western margin; alaskitic core. Mineralogy—-modes (6)--Q
22-31%; P 33-52%; K 23-34%; B 3-5%; local trace amounts of muscovite

Hydrothermal alteration and mineralization--Local sericitic alteration; local
quartz+pyritetheubnerite veins with muscovite selvages; local
quartztpyritetchalcopyritetmolybdenitettetrahedrite veins with sericite
selvages (Perkins prospects); local W-Mo-bearing garnet-epidote skarns

Source of mapping-- Shawe (198la,b and unpub. data, 1986). Other published
references——Ferguson (1921); Ferguson and Cathcart (1954); Ervine (1972);
Kleinhampl and Ziony (1984); Shawe and others (1984, 1986); Shawe and
Lepry (1985).

Map number--55

Name and age--Belmont lobe, granite of Shoshone Mountain (previously referred
to as the Belmont stock (Ervine, 1972; Kleinhampl and Ziony, 1985));
Cretaceous; 84.5+2.0 Ma and 84.0+3.5 Ma (Rb-Sr); 80.3+2.2 Ma and 79.9+2.5
Ma, (K-Ar muscovite; Silberman and McKee, 1971), 81.5+2.0 Ma (K-Ar
biotite; Ervine, 1972), 79.2+1.5 Ma (K-Ar biotite, Edwards and McLaughlin,
1972)

Location—-—-Central Toquima Range

Composition—-—-G-Gd. Texture—-medium to coarse grained; coarsely porphyritic
(K-feldspar megacrysts as long as 8 cm) to equigranular; local aplitic
border phase. Mineralogy-—modes (7)--Q 20-30%; P 41-50%; K 15-31%; B 2-77%

Hydrothermal alteration and mineralization—--Local sericitic alteration and
quartz+pyritetheubnerite veins with muscovite selvages; genetic
relationship of the Belmont and Barcelona Mines (silver and base metal-
bearing quartz veins in carbonate wallrocks) to this pluton is unclear

Source of mapping—-—Shawe (198la and unpub. data, 1986). Other published
references——Krueger and Schilling (1971); Ervine (1972); Edwards and
McLaughlin (1972); Shawe and others (1984, 1986); Kleinhampl and Ziony
(1984,1985); Shawe and Lepry (1985)

Map number—-56

Name and age-—Granite of Pipe Springs; Cretaceous; 80.6+1.1 Ma (Rb=Sr)};
75.0+2.6 Ma (K-Ar biotite; Shawe and others, 1986); 76.9+1.8 Ma (K-Ar
muscovite; Shawe and others, 1986)

Location--Southern Toquima Range

Composition-—G-Gd. Texture——coarse grained; locally coarsely porphyritic with
K-feldspar as long as 6 cm; west margin is strongly foliated; abundant
aplite and alaskite bodies along west margin. Mineralogy—-modes (12)-—Q
17=36%; P 37-55%; K 14-36%; B 2-5%Z; loecal muscovite trace

Hydrothermal alteration and mineralization--Local quartz veins with muscovite
selvages; narrow zones of skarn formation in carbonate wallrocks

Source of mapping-—Shawe (1981b); D.A. John and R.A. Armin (unpub. data,
1982). Other published references—-Ferguson (1924); Ferguson and Cathcart
(1954); Shawe (1981b); Kleinhampl and Ziony (1985)

Map number—-57

Name and age-—Quartz diorite to diorite; unknown

Location—-Northern Monitor Range

Composition-—QD-D. Texture--fine to medium grained; equigranular.
Mineralogy-—hornblende-biotite bearing

Hydrothermal alteration and mineralization—--Chloritized

Source of Mapping--F.J. Kleinhampl (unpub. data, 1986). Other published
references--Kleinhampl and Ziony (1985).

Map number—-58

Name and age-—Quartz diorite; Tertiary; 25.9+0.8 Ma (K-Ar biotite; McKee and
John, in press)

Location—-Ellendale mining district, south end of Monitor Range

Composition——QD. Texture—--medium grained. Mineralogy—-biotite-hornblende
bearing

Hydrothermal alteration and mineralization—-None observed; relatively fresh in
outcrop.

Source of mapping--Kleinhampl and Ziony (1985). Other published references—-—
McKee and John (in press)
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