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ZONING AND CHRONOLOGY OF HYDROTHERMAL EVENTS IN THE HUMBOLDT RANGE

PERSHING COUNTY, NEVADA

PETER G. VIKRE ASARCO Inc., Reno, NV 89502

EDWIN H. McKEE

The Humboldt Range, an elongate north-south horst in
the wgst-central Great Basin of Nevada (fig. 1), abounds in
a variety of hydrothermal mineral deposits (Johnson,
1977). The distribution of metal mines and prospects dis-
plays a spatial relation to both intrusive rocks and older
stratlgraphy. K-Ar dates for hydrothermal phases reported
here indicate that most if not all deposits were formed dur-
Ing several Cretaceous intrusive events.

'The Humboldt Range consists mainly of Triassic rocks
(fig. 2). Lower Triassic volcanic rocks of the Koipato Group
are overlain by limestones of the Star Peak Group which in
turn are overlain by phyllite, partly Jurassic in age, of the
Auld Lang Syne Group (Silberling and Wallace, 1967;
Wallace and others, 1969a, 1969b). These lower Meso-
20ic strata are intruded by granitic rocks. The largest intru-
sion, the Rocky Canyon stock, has been dated by K-Ar
methods at 71.4 + 3.0 m.y. by Silberman and others
(1973). Numerous other dikes and apophyses of coarse-
grained granitic rocks, along with magnetic data. suggest
that granitic intrusions underlie the entire central part qf the
range. The suspected position of buried Cretaceous intru-
sions is outlined on figure 3.

The distribution of ore deposits shows that tungsten,
gold, silver, antimony, and mercury aré concentrically con-
centrated around the Rocky Canyon stock and intrusive
subcrop (fig. 3). Tungsten occurrences aré somewhat scat-
tered relative to coarse-grained intrusions, but the largest
deposit borders the Rocky Canyon stock. With local excep”
tions, gold, silver, antimony, and mercury deposits are 27

nularly distributed around the subsurface intrusivé center
with mercury occurrences distal. Gold and silver deposits
occur in overlapping zones while antimony an(.j mercury
display a more regular circumferential relatlon§h'p' I

Stratigraphic control on both the type and siz€ of
deposit is evident when metal production is rf—.mk.ed again®
stratigraphy (fig. 4). The bulk of gold mineralizatio
in rhyolite and greenstone of the LOWEr Triassic ® " e

Group. The large silver deposits aré in rhyolites ho Star
Koipato Group as well as in overlying limestones offt u(;d in
Peak Group. Antimony and mercury mines are Obonate
rocks of various age, but are most abundant In gffr ok
and clastic rocks that are younger than tt'-‘::tigraaphy is
Group. The relationship of metals tof str:e Humboldt
reflected in the antiformal structure ?wu ht to consist
Range. The uplifted core of the range. ! I gurrounded by
largely of Cretaceous intrusions: iS ge,-.eraltvhz north, east.
strata that are progressively YO{J"ger to(ﬁ 2) with metal
and south. Superpositioning stfa"gfaphyh 9. asociation ©
distribution (fig. 3) largely explains t en on figure 4.
deposit type, size, and stratigraphy @s see established by

The timing of metal zonation has been The location 0
radiometric dating of hydrothermal Phaszsn-alytical data are
samples dated by K-Ar methqu and ttrjgn
listed in the Sample Descriptions setc':“; |a'boratories of the

Age determination was done ! Calif., using standard
U.S. Geological Survey, Menlo Park, L&l
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U.S. Geological Survey, Menlo Park, CA 94025

isotope-dilution procedures as described by Dalrymple and
Lanphere (1969). The analyses were performed on pure
mineral concentrates (98% purity by grain count) pre-
pared by heavy liquid, magnetic, electrostatic, and hand-
picking procedures. Potassium analyses were performed
by lithium metaborate flux fusion-flame photometry tech-
niques, the lithium serving as an internal standard
{Ingamells, 1970). Argon analyses were performed using a
60-sector, 15.2 cm-radius, Nier-type mass spectrometer
or on a five-collector mass spectrometer (Stacey and

others, 1981).

The precision of the data, shown as the + value, is the

estimated analytical uncertainty at one standard de-
viation (g). It represents uncertainty in the measurement
of radiogenic *°Ar and K,O in the sample and is based on
experience with replicated analyses in the Menlo Park
laboratories. The decay constants used for *°K are those
adopted by the International Union of Geological Sciences
Subcommission on Geochronology (Steiger and Jager,
1977).

The K-Ar ages rangé from 42.9 + 1.2m.y.t0 103.4 +
10 m.y. The four youngest dates, 42.9, 55.7, 57.9, and
63.4 m.y. are from microcline separates which have prob-
ably sustained significant argon loss and are _consequently
younger than the depositional age of thg veins. The ages
for white mica and biotite span 36 m.y. (fig. b), suggesting
that several intrusive events have altered rocks and
produced mineral deposits in the Humbolc{t Range. The
Cretaceous intrusive body apparently consists of nested

or juxtaposed stocks, approximately 70 to 100 m.y. in
age ranging in composition from quartz monzonite to

granodiorite.
K-Ar ages
rocks in north
(Smith and ot
Carlson and others,

for coarse-grained, equigranular intrusive
ern Nevada define two Cretaceous epochs
hers, 1971, Silberman and McKee, 1971;
1975). One epoch lasted from about
resent. The other event took place
105 to 85 m'»;ober;c,,;? Zgo and includes intrusion of the
about 80 ton stock (fig. 5). Ages of metal deposits in the
Rocky Cami;c;nge suggest that older intrusive rocks cor-
Humboédt in age to the earlier epoch exist at depth.
respon ur;?s of vein and wall rock white mica clearly indicate
th;hfuanggsten, gold, and silver deposits are related in time
to these intrusive events. Although data are sparse,
tungsten deposits formed 90 to 85 m.y. ago and gold
deposits formed 75 to 70 m.y. ago. Silver mineral-
ization may have taken place twice; once 100 to 85
m.y. ago and also 80 to 70 m.y. ago. The one mercury
and one antimony deposit dated suggest that hydro-
thermal concentrations of these elements are coeval with
older silver deposits. Irregularities in metal zonation {tig 3\
can be attributed to shifts in intrusion centers with time
The overall consistency of metal deposit distnibution
dicates that intrusions of individual granitic melt were

restricted to a relatively cor ‘ined pathwav durnng the Late
Cretaceous.
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CRETACEOUS INTRUSIONS
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SAMPLE DESCRIPTIONS

1. I&R79-704 K-A
u':l)Jf:!(l;tz-lsulfide-K-feldspar vein (NW/4 S5,T31N,R34EI,:
daz?a'r Kmlay Canyon; Pershing Co., NV). Analytical
dota: K20 = 14.6%; wAr® = 9.1285 x 107"
siderge'd Ar*/LAr = 0.872. Comment: Age con-
et anoma]gusly young perhaps due to Ar loss or
K20) age addition of K (note extremely high value of

(K-feldspar) 42.9 = 1.2m.y.

2. HR81-1 K-Ar
Sgg;t:-s&lf.de-g-felqspar vein (NW/4 S4,T28N,R34E;
Anal t{ ine, Limerick Canyon; Pershing Co., NV).
(nalytical data: K20 = 15.4% sopr* = 1.2550 X
COnsicTOI-/g; sopr*/Te0Ar = 0.539. Comment: Age
ol ered anomalously young perhaps due to Ar loss

ate-stage addition of K (note extremely high value

of K,0).
55.7 £ 2.2m.y.

(K-feldspar)
3. F-22 K-Ar
Quartz-sulfide—K-feldspar vein (SE/4 S16,T28N,R34E;
NV). Refer-

Friedman level, Nenzel Hill; Pershing Co-.

ence: Vikre, 1981, table 3A.
(K-feldspar) 57.9 £ 2.9m.y.

K-Ar
4 323,T29N,R33E:

pershing CO-. .
* = 11 174 X

4. HR80-10
gUartz-sulfide—K-feIdspar vein (NE/
ole Canyon Mine, Pole Canyon;
Analytical data: K,0 = 12.03%:

107° mol/g; *°Ar*/T*Ar = 0.642.
considered anomalously young perhaps due to Ar

loss.
(K-feldspar) 63.4 £ 2.3m.y:
o AD§2-2 K-Ar
S1 ,T28N,R33E;

Quartz-sericite-dumortierite schist (NE/4 ‘
Lone Mountain Ridge; Pershing Co., NV). Ana/ygr:':a({
data: K,O = 5.04%; soAr* = 49623 <
mol/g; *°Ar* /T4°Ar = 0.907.
(white mica) 67.2 * 2.1m.y.
K-Ar

6. HRsO-7
Quartz-sulfide-sericite vein (NE/4 82'T39§é?§u?fé
gve Canyon Agnes Mine, Panther Canyi}n‘: a0Ar* =
. . = . 0,
0., NV). Analytical data: K2 /geoAr = 0.766.

6.8236 x 10-'° mol/g; “°Ar
g(white mica) 70.8 = 2.1m.y.
K-Ar

R33E; Rocky

. T29N.
Quartz monzonite (Nm\/\x‘ Rse?érence,Silbermana"d

Cahnyon; Pershing Co., 51, table 3A
othe . . i . 19 ' . Y
rs, 1973; Vikre (biotite) 71.4 £ 3.0mY

7.

K-Ar

9N,R33E;

. 511,72 '
nite (55/\1/1). Ana/ytica/ data:
x 107° mol/g:

8. HR81-2
Pegmatite in quartz monzo it

i . in 0.,
Wright Canyon; Pershi 9_ 1 1241

KO = 10.64%; *°Ar™ = U
A0A* — .

Ar*/SeAr = 0.909 (white mica) 71.9 % 2.1m.y.

K-Ar

14 519, T19N,R34E;

9. LO-7
in (NW
vein | shing Co., NV).

Quartz-sulfide-gold o

Looney Mine, Rochester canyon; Per

Reference: Vikre, 1981, table 3A.
(sericite) 72.5 2.2m.y.
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10. Black Canyon Mine

11.

12.

13.

14.

15.

16.

17.

18.

19.

g::;t;;K&zgldspaBli vein (SE/4 S19,T31N,R34E; B'fa.él:
ine, ack Canyon; Pershing C .
Reference: Silberman and others, 1973; g/ikr: "1 9N8v1).

table 3A.
(K-feldspar) 73.2 + 2.0 m.y.

CcM-1 K-Ar
Quanz-§ericit<?-dumonierite vein (SW/4 S36,T29E,R33E;
Champion Mine, Rolands Canyon; Pershing Co., NV).'

Reference: Vikre, 1981, table 3A.
(sericite) 73.7 + 2.2 m.y.

OF-SD K-Ar
Quartz-sericite-andaIusite—dumortierite schist (SE/4
s12,T28N,R33E; Tate’'s prospect, High Grade Can-
yon; Pershing Co., NV). Reference: Vikre, 1981,

table 3A.
(sericite) 77.6 £ 2.3 m.y.

K-Ar
(NE/4 S27,T28N,R34E; Black
NV). Analytical data: K.0 =
5.6369 x 107'° mol/g;

POI-127

Quartz-sericite schist
Ridge; Pershing Co.,
4.89%; *°Ar* =

40Ar*/L0Ar = 0.500.
(white mica) 78.3 = 2.4m.y.

K-Ar

ein (SW/4 s28,T28N,R34E; Nevada
Co., NV). Reference: Vikre,

NP-CA
Quartz-sulfide v
Packard Mine; Pershing
1981, table 3A.
(sericite) 78.8 + 2.4 m.y.
K-Ar
(SE/4 s6,T29N,R34E; Stalin’s

yon; Pershing Co., NV).
%; *°Ar* = 9.6710 x

SP8O-1

Quartz-biotite
Present Mine,
Analytical data:
10-'° mol/g; 4OATr

vein
Rocky Can
K,O = 8.04
*|TAOAr = 0.740.

(biotite) 81.7 £ 2.4m.y.

K-Ar

HR79-56
Quartz-diopside-sericite skarn (NW/4 S7,T31N,R34E;
Humboldt Canyon; Pershing Co., NV).

light Mine,

e data: K20 = 10.59%; *°Ar* = 1.3312 x

40pr* [L4CAr = 0.932.
(white mica

Analytical

-9 mol/g;
10 s 185.3 + 2.5 m.y.

BCcVv-1 ) ) K-Ar

0uartz—sulfide-sericne vein (SW/4 S1 5,T28N,R34E;

Crown Point level, Nenzel Hill; Pershing Co., NV).
Vikre, 1981, table 3A.

Reference:
(sericite) 85.7 = 4.3 m.y.
RD82-1 K-Ar
rite altered rhyolite (SW/4

Quartz-sericite-py
515,T28N,R34E; Pitt level,

portal; Pershing Co., NV).
10.25%; *°Ar* = 1.4339 X

sopr*/L4°Ar = 0.934.

Nenzel Hill, 460 ft from E
Analytical data: K,0 =
10"°* molig;

(white mica) 94.6 + 2.8 m.y.

RD304-275 K-A
Quartz-sulfide-sericite vein (SW/4 S1 5.T28N,R34Er‘

DDH, Nenzel Hill; Pershing Co., NV). Analytical data:
K:O = 4.74%; “°Ar* = 6.8444 < 10"° molg
SOAr* /TN = 0.615. e

(white mica) 97.6 + 3.0m.y
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20. SAC85-17 K-Ar
Sericitized fault zone (SW/4 S11,T28N,R34E; mer-
cury prospect; Pershing Co., NV). Analytical data:
K:0 = 0.88%; *°Ar* = 1.27169 x 107'° mol/g;
“CAr*/E%°Ar = 0.535. Comment: Pyrophyllite is a
major component of the sample.

(pyrophyllite + quartz + white mica)
97.7 £ 2.9 m.y.

21. HM85-1 K-Ar
Quartz-clinochlore-stibnite vein (SE/4 S2,T26N,R34E:
Hollywood Mine; Pershing Co., NV). Analytical data:
K:0 = 0.05%; *°Ar* = 7.66362 x 1072 mol/g;
“CAr*/E°Ar = 0.094. Comment: Potassium occurs
either in clinochlore or in an undetected phase.

(clinochlore) 103.4 + 10 m.y.
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