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ZONING AND CHRONOLOGY OF HYDROTHERMAL EVENTS IN THE HUMBOLDT RANGE,
PERSHING COUNTY, NEVADA

PETER G. VIKRE

EDWIN H. McKEE

ASARCO Inc., Reno, NV 89502

U.S. Geological Survey, Menio Park, CA 94025

The Humboldt Range, an elongate north-south horst in
the west-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
stratigraphy. 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 roc s
(fig. 2). Lower Triassic volcanic rocks of the Koipato roup
are overlain by limestones of the Star Peak Group w ic in
turn are overlain by phyllite, partly Jurassic in age, ° ̂  ®
Auld Lang Syne Group (Silberling and Wallace, 1^/;
Wallace and others, 1969a, 1969b). These lower Meso-
zoic strata are intruded by granitic rocks. The largest in ru
sion, the Rocky Canyon stock, has been date y
methods at 71.4 ± 3.0 m.y. by Silberman and o
(1973). Numerous other dikes and apophyses o coarse
grained granitic rocks, along with magnetic
that granitic intrusions underlie the entire cenua P
range. The suspected position of buried Cre ac
sions is outlined on figure 3. timasten
The distribution of ore deposits shows j.

gold, silver, antimony, and mercury are intrusive
centrated around the Rocky Canyon stock ^nd ̂ 3^.
subcrop (fig. 3). Tungsten occurrences are so largest
tered relative to coarse-grained incal excep-
deposit borders the Rocky Canyon stock. 3,3 an-
tions, gold, silver, antimony, and mercury . center
nularly distributed around the subsurface i deposits
with mercury occurrences distal. Gold , mercury
occur in overlapping zones while • ghip.
display a more regular circumferential metal

Stratigraphic control on both the type a . against
deposit is evident when metal ' ̂li^otion occurs
stratigraphy (fig. 4). The bulk of gold mm Koipato
in rhyolite and greenstone of the Lower .j^gg of the
Group. The large silver deposits are '" gg of the Star
Koipato Group as well as in overlying found in
Peak Group. Antimony and mercury jp carbonate
rocks of various age, but are most a u peak
and clastic rocks that are younger stratigraphy is
Group. The relationship of meta s Humboldt
reflected in the antiformal structu to consist
Range. The uplifted core of the '^ally surrounded bV
largely of Cretaceous intrusions, is 9 north, east,
strata that are progressively ^"""anhy (fig-2)
and south. Superpositioning stra p. g the association
distribution (fig. 3) largely expia ^p figure 4^
deposit type, size, and stratigrap V established Y
The timing of metal phases. The location of

radiometric dating of the analytical data aresamples dated by K-Ar methods ana ^
listed in the Sample Descriptio laboratories of the
Age determination Calif- » using standard

U.S. Geological Survey. MenIo Park, ca

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, 1 970). Argon analyses were performed using a
60-sector 1 5.2 cm-radius, Nier-type mass spectrometer
or on a five-collector mass spectrometer (Stacey and
others, 1981). i • +u
The precision of the data, shown as the ± value, is the

estimated analytical uncertainty at one standard de
viation (a) It represents uncertainty in the measurement
t  l^innpnic ""Ar and K^O in the sample and is based on

analyses in the Menio Parkexperienioc Horav constants used for ""K are those

'^o^nTedTv the International Union of Geological Sciences
SubcorSmLion on Geochronology (Steiger and Jager,
^ VJ'k Ar aaes range from 42.9 ± 1.2 m.y. to 1 03.4 ±1rTm v ^he f^ur youngest dates, 42.9, 55.7, 57.9, and
I? Tr^ y are fron^ microcline separates which have prob-63.4 .significant argon loss and are consequently

r.r,r,n .hrdtos'ti'n'l age of the veins. The agesyounger hiotite span 36 m.y. (fig- 5), suggestingfor white mica and b om ^ave altered rocks and
that several "Sive e Humboldt Range. The
produced mineral ^ . apparently consists of nestedCretaceoos .n,,us,.e bod^ „
°gJ"Sn9 in eentP-M''" front gear,, monzoni.e to

rocks in northern ,''s||o„„e„ and McKeo, 1971;
(Smith and others, 'J' Qne epoch lasted from about
Carlson and nresent. The other event took place
105 to 85 m.y-oem ^ 3nd includes intrusion of the
about 80 to 70 ̂ .y-. ^5, Ages of metal deposits in the
Rocky Canyon stocx i ^ intrusive rocks cor-
Humboldt ® ^he earlier epoch exist at depth,
responding m age ^,^3 ̂|e3r|y indicate
The ages of vem deposits are related in time

that ttrngsten g t Although data are sparse,
to these '"yy® formed 90 to 85 m.y. ago and gold
tungsten ^ ̂ ggo silver mineral-

"^hon mir hJve taken place twice: once ICQ to 85
mTaqo and also 80 to 70 m.y. ago. The one mercury
^nd one antimony deposit dated suggest that hydro-
thermal concentrations of these elements are coeval with
older silver deposits. Irregularities in metal zonation (tig 3i
can be attributed to shifts in intrusion centers with tiiv.e
The overall consistency of metal deposit distribution m
dicates that intrusions of individual granitic n^elt weie
restricted to a relatively cor ined pathwav during the Late
Cretaceous.
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SAMPLE SITE AND MINERAL

• K-FELDSPAR

O WHITE MICA
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0 OTHER
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18° 00'

^ERSHING CO

•  the Humboldt Range.
FIGURE 1. Location and type of K-Ar samples m
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triassic <

CRETACEOUS INTRUSIONS

AULD LANG SYNE GROUP

STAR PEAK GROUP

koipato group

rocky canyon stock

10 MILES

+

-j— 40® 20'

118® 00'

FIGURE 2. Geologic map of the Humboldt Range
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inii

o

TUNGSTEN (W)

GOLD (Au)

SILVER (Ag)

ANTIMONY (Sb)

MERCURY (Hg)

Ova DO DEPOSITS

ROCKY CANYON STOCK

10 MILES

^ ] 118" 00'

inferred distribution of
granitic intrusive rocks

40" 20'

REs3. Distribution of metal deposits and granitic intrusive rocks.
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SAMPLE DESCRIPTIONS

1. HR79-104 K-Ar

Quartz-sulfide—K-feldspar vein (NW/4 S5,T31 N,R34E;
upper Imlay Canyon; Pershing Co., NV). Analytical
data: KjO = 14.6%; ""Ar* = 9.1286 x 10"'°
mol/g; = 0.872. Comment: Age con
sidered anomalously young perhaps due to Ar loss or
late-stage addition of K (note extremely high value of
K2O).

(K-feldspar) 42.9 ±1.2 m.y.

2. HR81-1 K-Ar
Quartz-sulfide-K-feldspar vein (NW/4
Hoover Mine, Limerick Canyon; Pershing Co., NV).
Analytical data: K2O = 15.4%;''°Ar* = 1.255(3 x
10'® mol/g; ''°Ar*/E''°Ar = 0.539. Comment: Age
considered anomalously young perhaps due to Ar oss
or late-stage addition of K (note extremely high vaiu
of KaO). „ _

(K-feldspar) 55.7 ± 2.2 m.y.

3. F-22

Quartz-sulfide-K-feldspar vein (SE/4
Friedman level, Nenzel Hill; Pershing Co.,
ence: Vikre, 1 981, table 3A. . c-j o -h 2 9 m.y.

(K-feldspar) 57.9 ±-i '

K-Ar

• HR80-10 ,Mc//i <;93 T29N,Ra^t;
Quartz-sulfide-K-feldspar vein <NE/4
Pole Canyon Mine, Pole Canyon;^Pers ^ ̂ ^ ̂  74 x
Analytical data: KzO = 12.03%; Ar - • .
10- mol/g; ̂ oArVE-Ar = 0.642.
considered anomalously
loss.

= 'a642''Commenr;^Age
young perhaps

(K-feldspar) 63.4 ± 2.3 m.y.
K-Ar

5. RD82-2 . .. g., t28N,R33E;
Quartz-sericite-dumortierite schist ( ' ̂pgiytical
Lone Mountain Ridge; Pershing x 10''°
data: KaO = 5.04%; "Ar* =
mol/g; "OAr'/E-oAr = 0.907. . . o ± 2.1 ""-y-(white mica) 6/. -

K-Ar

6. HR80-7 . ,.,cM S2 T30N,R33E;
Quartz-sulfide-sericite vein Canyon; Pershing
Rye Canyon Agnes Mine, _ g 56%; "Ar* -
Co., NV). Analytical data: Kz^ ̂  _ o.766.
6.8236 X

K-Ar

,-kriM Rocky
Quartz monzonite ^g%]ence': aod
Canyon; Pershing Co., NVh . . 3/^. o n m v
others, 1973; Vikre, 1981 .^t^ble^, 71.4 ± S.Om.y.

7.

K-Ar

8. HR81-2

l\2VJ = IVJ.OH-/W,

AOAr'/E-'OAr = 0.909. .  1-71 9 ± 2 .1 m y(white mica)
K-Ar

9. LO-1 (NW/4 si 9,T1 9N''^94E;Quartz-sulfide-gold Canyon; Pershing Co., NV).
Looney Mine, SfsA.
/fe/erence." Vikre, - 72.5 ± 2.2 m.y.

[ISOCHRON/WEST, no. 44, December 1985]

1 0. Black Canyon Mine K-Ar
Quartz-K-feldspar vein (SE/4 81 9,T31 [M,R34E; Black
Canyon Mine, Black Canyon; Pershing Co., NV).
Reference: Silberman and others, 1 973; Vikre, 1 981,

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

1 1 CM-1 K-Ar
Quartz-sericite-dumortierite vein (SW/4 S36,T29E,R33E;
Champion Mine, Rolands Canyon; Pershing Co., NV).
Reference: Vikre, 1 981, table 3A.

(sericite) 73.7 ± 2.2 m.y.

12 OF-SD K-Ar
Quartz-sericite-andalusite-dumortierite schist (SE/4
SI 2 T28N R33E; Tate's prospect. High Grade Can
yon;'Pershing Co., NV). Reference: Vikre, 1981,
table 3 (sericite) 77.6 ± 2.3 m.y.

.chls, f ".T28N R34E; |.ck
40Ar*/i:A0Ar = 0.500. _ ^ .(white mica) 78.3 ± 2.4 m.y.

K-Ar

14. NP-CA (SW/4 S28,T28N,R34E; Nevada
P«S CO., NV,. NdWd... Vlkre,

1981, table 3A. (sericite) 78.8+2.4 m.y.

K-Ar

15. SP80-1 S6 T29N,R34E; Stalin'sQuartz-biotite S6,_
Present M'"®' 8.04%; "Ar* =9.6710 x
Analytical ^ ^ ̂ 0.740.
10"° mol/g; Ar /E (bfotite) 81.7 ± 2.4 m.y.

K-Ar

\6. HR79-56 skarn (NW/4 S7,T31 N,R34E;Quartz-diopside^encityka ( ^o., NV).
S,.,li9h. Mi";. -A,- - , .3312 x
1 o-« mol/g; Ar /E 3 ̂ 2.5 m.y.

K-Ar

17 BCV-1 . ,,pin (SW/4 SI 5,T28N,R34E;

' aownToInt"^^^^^^ Nenzel HilL^Pershing Co.. NV).
Reference: Vikre, 1 981. gg 7 ̂  4 3 ̂ y

nufft'/-sericite-pyrite altered rhyolite (SWK
?i r-flsN R34E: Pitt level, Nenzel Hill. 460 ft from E
por?a^ Pershing Co., NV). Analytical d^. K3O =
10 25%; ''°Ar* = 1.4339 x 10 mo)ig,
"Ar*/E''°Ar = 0.934.

(white mica) 94.6 ± 2.8 m.y.

19. RD304-275 K-Ar
Quartz-sulfide-sericite vein (S\A/'4 SI 5,T28N,R34E,
DDH, Nenzel Hill; Pershing Co., NV) Analytical data:
KjO = 4.74%; "Ar* = 6.8444 x molg,
"Ar*/I"Ar = 0.615

(white mica) 97 6 + S.Om.y.
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20. SAC85-1 K-Ar

Sericitized fault zone (SW/4 S11 ,T28N,R34E; mer
cury prospect; Pershing Co., NV). Analytical data:
K2O = 0.88%; ""Ar* = 1.27169 x 10"'° mol/g;

= 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:
K2O = 0.05%; "OAr* = 7.66362 x 10''^ mol/g;
*°Ar*/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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