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NATURE AND TIMING OF PYROCLASTIC AND HYDROTHERMAL ACTIVITY AND MINERALIZATION AT THE
STONEWALL MOUNTAIN VOLCANIC CENTER, SOUTHWESTERN NEVADA

DONALD C. NOBLE
EDWIN H. McKEE
STEVEN |. WEISS

The Stonewall Mountain volcanic center (fig. 1) is the
youngest of the many caldera centers of the late Cenozoic
southern Nevada volcanic field (Foley, 1978; Noble and
others, 1984; Weiss, 1987; Weiss and Noble, 1988). We
present K-Ar age determinations that constrain the timing
of large-volume pyroclastic activity at the center and show
that widespread, intense hydrothermal activity directly
northwest of the center took place shortly after ash-flow
eruption, and we briefly discuss the metallogenetic rela-
tions and mineral potential of the nearby Cuprite district.
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TIME BETWEEN ERUPTION OF CIVET CAT CANYON
AND SPEARHEAD MEMBERS

The Civet Cat Canyon Member is the younger of the two
major silicic ash-flow sheets that make up the Stonewall
Flat Tuff, which includes the ash-flow sheets related to the
Stonewall Mountain center (Noble and others, 1984;
Weiss, 1987; Weiss and Noble, 1988). K-Ar age deter-
minations on phenocrystic sanidine from four specimens
(nos. 1-4) from the outflow sheet of this unit directly
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Figure 1. Location of the Cuprite mining district and the Stonewall Mountain volcanic center. Solid black area
indicates strong hydrothermal alteration in the eastern part of the Cuprite district (from Abrams and others, 1977;

Ashley and Abrams, 1980).
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south of Stonewall Mountain give a mean age of 6.4 Ma
that is identical within the limits of analytical uncertainty to
the average age of 6.3 + 0.2 Ma reported by Noble and
others (1984) for the underlying Spearhead Member. It
thus appears that very little time elapsed between eruption
of the two major ash-flow sheets of the Stonewall Moun-
tain center. Intervals of 0.5 Ma or less between episodes of
large-volume pyroclastic activity have been documented at
other centers of the southern Nevada volcanic field (Byers
and athers, 1976; Carr and others, 1986).

HYDROTHERMAL ACTIVITY AT THE CUPRITE DISTRICT

The Cuprite district, located directly northwest of the in-
ferred buried topographic wall of the Stonewall Mountain
caldera (fig. 1), includes one of the more spectacular areas
of hydrothermal alteration in the western United States.
Rocks have been pervasively altered over an area of 6 km?
east of U.S. Highway 95 (Cornwall, 1972; Ashley, 1977;
Ashley and Abrams, 1980). Alteration affected outflow
fagles ash-flow tuffs of the Stonewall Flat Tuff as well as a
thick unnamed underlying sequence of poorly to moderate-
ly welded phenocryst-rich rhyolitic ash-flow tuff.

The .ol.der tuffs contain approximately equal amounts
gf samdlupe, plagioclase and distinctive highly irregular

wormy’’ quartz Phenocrysts with deep tubular cavities,
and lesser amounts of biotite, and are in places separated

from the overlying Stonewall Flat Tuff by flows of olivine

ets. A potassium-argon ageof 19.8 + 0.6
from an unalte.red specimen (no. 5) of the

is much older than, and
Stonewall Mountain center.

rock ¢ .
concentrations of A e largely of opal with local

:l::sr;z,aﬂumtg, and opal, are common within the area of in-
Abrame ?l;ltlon (Abr‘at.ns and others, 1977; Ashley and
ont + 1980). Kaolinite and montmorillonite are also pres-

, part-lcularly along the margins of the altered area. The al-

ble that studies of the area have

and others, 1977; Ashley and

80; Borengasser and Taranik, 1985).

asee zone of I)ydrothermal alteration is notably devoid of
and precious Mmetals. Ball (1907) mentioned gold-

bearing veins in Tertiary rhyolite in the northeastern end of

! of suffici i

0031vmerc|a| use (Ashiey § iy lent alunite content for

abw?tthf cthe' hyqrot!'\er{nally altered area described

by poiym \ |:fprlte.dls'frlct includes an area characterized
etallic veins in lower Paleozoic limestone (Ball,

rt, 1972). There is no evidence

ably of Mesozoic age.

AGE OF HYDROTHERMAL ACTI
VITY AT CUPRITE AND
ITS RELATION TO THE STONEWALL MOUNTAIN CENTER
An age of 6.0 + 0.3
crystalline alunite (specim
of the Cuprite district,

Ma was determined on coarse
en 6) from the southeastern part
This age, which dates the main

stage of hydrothermal activity in the eastern part of the
district, is the same, within the limits of analytical uncer-
tainty, as the ages obtained on the Spearhead and Civet
Cat Canyon Members of the Stonewal_l Flat Tuff. The ages
obtained on the major pyroclastic units gf the Stonewall
Mountain center and alteration at. Cupntg suggest that
hydrothermal activity in the district is genetically rel§t§d t.o
magmatic activity of the center. Hydrothgrmal activity is
reasonably interpreted as belonging to the flnal stagﬁe8 of th:
caldera cycle as described by Smith ang Pan[ey (19 ¢ ), e:)n
is presumably related to magma remaining in the chamber
after caldera collapse.

HYDROTHERMAL ACTIVITY AFFECTING THE
INTRACALDERA TUFF PRISM OF THE
STONEWALL MOUNTAIN CENTER

Precious-metal-bearing veins on the nonh\{vegte.r:hslop:
of Stonewall Mountain (Comwall, 1972; t ro hosatgd
Tingley, 1983) southeast of the Cuprite dh's"g‘t: :gsvall Flat
by uplifted intracaldera tuff (6.3 Ma) of t egsz) Adularia
center (Foley, 1978; Noble and others, 1 vielded an
from hydrothermally altered tuff from this are:"y&:o:ntain
age of 12 Ma, about twice that of the Stonew 3 Cuntain
center; this may represent the presence ithin the
radiogenic_argon in abundant fluid ;n;]":glggjd;' 1984;
adularia (Silberman and Noble, 1977; ' ’

E. H. McKee, unpub. data).

TO
MINERALIZATION RELATED
PERALKALINE SILICIC MAGMATISM

. i lization are
is well known that certain types of minera

gell:elficvzlly associatf‘d ‘::Vitcl:f gra\retl(S::Lar:eng?sM%stgi?‘n:'af’s':

-flow sheets C N :
I::ict vz:n?:r consist almost entirely of s:'gghst‘l,:’ W;ai:;a::g
yata comoni) N0k 31 G posss et

. Some .
':fo :lle;-ls 9aan%)/or Li (R\’l)tuba and G'anzman'o1lcga7n?é ﬁagt?
and 'Rop'er, 1981), and in a number gzs‘;ing Mo + W or
volcanic complexes subalkallr[e rocks ialine silicic rocks.
Sn are closely associated with peré ralkaline magmas
(Bowden and Jones, 1978). Although geto precious-metal
are not generally thought to be relaéi) at least one hot-
mineralization (Henry and Price, 19 ci'ated with peralka-
springs type gold deposit closely asso ch in northwestern
line magmatism is known at Hog Ran nd precious-metal
Nevada (Harvey and others, 1986), 2

: oreover, basalt
veins are present on Stonewall M.ol:,nzaelri;/:tlives, which in
and their intermediate-compositio t than silicic magmas

general have a higher gold content -
(Zentilli and otherg, 19985) and W'?'ch ?T:Zt::%s:p::l)s?tsssgf
ciated in time with a number of prec'ous-Basin (Noble and
Neogene age in the northwestern Gre.atthe eruption of the
others, 1988), were directly involved mN ble, 1984). The
Civet Cat Canyon Member (Weiss and oMo:.lm tain center
peralkaline character of the Stonewall t the possibility
should therefore not be considered to rule ouen sili’::ified and
of a mineral deposit at depth beneath the bi" ossibility of a
leached-silica rock of the Cuprite district. The p silicified and
mineral deposit at depth beneath the b arrzn fore should
leached-silica rock of the Cuprite district t ﬁre ter of the
not be ruled out because of the peralkaline characte

Stonewall Mountain center.

ANALYTICAL METHODS

Age determinations were done in the labon:atori.es of 'fhe
U.S. Geological Survey, Menlo Park, California, using
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standard isotope-dilution procedures as described by
Dalrymple and Lanphere (1969). The analyses were per-
formed on mineral concentrates prepared by heavy liquid,
magnetic, and hand-picking procedures. Potassium was
analyzed by lithium metaborate flux fusion-flame
photometry techniques, the lithium serving as an internal
standard (Ingamells, 1970). Argon analyses were con-
ducted using a 60° sector, 15.2 cm-radius, Nier-type
mass spectometer or on a five-collector mass spectometer
(Stacey and others, 1981). The precision of the data,
shown as the * value, is the estimated analytical uncer-
tainty at one standard deviation (o). It represents uncertain-
ty in the measurement of radiogenic “°Ar and K20 in the
sample and is based on experience with replicate analyses
in the Menlo Park laboratories. The decay constants used
for 4°K and the 4°K/K abundance ratio are those adopted _by
the International Union of Geological Sciences Subcommis-
sion on Geochronology (Steiger and Jager, 1977).
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SAMPLE DESCRIPTIONS

1. PM7-Tcc K-Ar
Civet Cat Canyon Member of Stonewall Flat. Tuff
(37°25°38”N, 117°01°09”"W; N wall of Dicken-
sheets Draw; Scottys Junction NE 7.5’ quaq, .I\!ye
County, NV); densely welded and primarily devitrified
ash-flow tuff from upper crystal-rich caprock. Analyti-
cal data: K,0 = 7.20 wt. %; “°Ar* = 0.62336 X
107'° mol/g; *°Ar*/C*Ar = 32.9 %. Collected by:

Weiss.
(sanidine) 6.0 + 0.2 Ma

2. PMS8-Tcc K-Ar
Civet Cat Canyon Member of Stonewall Flat_ Tuff
(37°25'34"N, 117°01°09"W; N wall of Dicken-
sheets Draw; Scottys Junction NE.7.5.' quaq, .l\{ye
County, NV); densely welded and primarily dgvntnﬂed
ash-flow tuff from central part of unit. Analytical daﬁ!‘.;
K:0 = 7.225 wt. %; *°Ar* = 3'69%83 )\</v1'0
mol/g; 4°Ar*/S49Ar = 60.2 %. Collected by: VVeiss.

10 A EAT (sanidine) 6.7 + 0.2 Ma

K-Ar
3. Tce-7

Civet Cat Canyon Member of Stonewall Flat Tuff
(37°31'42"N, 116°56°30"W; upper part of Pack
Rat Canyon; Cactus Spring 15’ quaq, .I\.lye County,
NV); densely welded and primarily devitrified fosh-£|ow
tuff. Analytical data: K.0 = 7.65 wt. %; *°Ar* =
0.67333 x 10°'° mol/g; *°Ar* [E*°Ar = 58.1 %. Col-

lected by: Wei d Noble.
ed by: Weiss an (sanidine) 6.1 + 0.2 Ma

4. PM-5B K-Ar
Civet Cat Canyon Member of Stonewall Flat Tuff
(37°2511”N, 117°01°16"W; S wall of Dicken-
sheets Draw; Scottys Junction NE 7.5’ quad, Nye
County, NV); densely welded hydrated glassy ash-
flow tuff from basal vitrophyre. Analytical data: K,0 =
7.12 wt. %; “°Ar* = 0.67344 x 107'° mol/g;
40Ar* /T40AT = 61.0 %. Collected by: Weiss.

(sanidine) 6.6 + 0.2 Ma
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5. 87-BST K-Ar
Unnamed phenocryst-rich rhyolitic ash-flow tuff
(37°34'05”N, 117°10°12"W; Goldfield 15’ quad,
Nye County, NV); underlying a olivine-bearing, in-
termediate to mafic lava flow that in turn is overlain by
the Spearhead Member of the Stonewall Flat Tuff.
Analytical data: K,0 = 10.74 wt. %; 4“°Ar* =
3.0726 x 107'° mol/g; *°Ar*/Z*°Ar = 91.8 %. Col-
lected by: Noble.

(sanidine) 19.8 + 0.6 Ma

6. CUPRITEALUNITE K-Ar
Coarse-grained hydrothermal alunite from quarry
(37°32°00”N, 117°10’30”W; Goldfield 15’ quad,
Nye County, NV); from a veinlet in porous, highly acid-
leached and silica-rich, ash-flow tuff. Analytical data:
K.O = 10.39 wt. %; “°Ar* = 0.89453 x 10-'°
mol/g; *°Ar*/Z4°Ar = 12.1%. Collected by: Noble.

(alunite) 6.0 + 0.3 Ma
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