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NEW AGES FOR VOLCANIC ROCKS, WESTERN ELKO COUNTY, NEVADA

ALAN R. WALLACE

E. H. McKEE
MARY LOU ZOBACK

R. A. ZIMMERMAN

Western Elko County in northern Nevada is underlain by
an extensive Miocene volcanic field which hosts precious-
metal deposits at the Midas district and numerous smal-
ler prospects. Studies of the volcanic rocks (Wallace,
1988; Wallace, in press), mineral deposits (Wallace and
others, 1988), and tectonics (Zoback, 1978; Zoback and
Thompson, 1978; Wallace, 1989) have required geo-
chronologic data on the volcanic rocks. These papers have
reported ages for six volcanic units exposed in the area;
this paper provides the analytical data for the new age
determinations, as well as recalculations of some ages
based upon new standards and recalibration of fission track
standards. Five ages were determined by the K-Ar method;
one was determined by the fission track method. Sample

locations are shown in figure 1.

GEOLOGIC SETTING

The Miocene volcanic rocks overlie both Paleozoic
sedimentary rocks and Oligocene volcanic rocks (Coats,
1987; A. Wallace, unpubl. mapping, 1989). The rocks can
be divided into three sequential packages: (1) basalt to
basaltic andesite flows with minor felsic tuffs and flows;
(2) rhyolite to dacite flows, domes, and welded tuffs; and

(3) basalts.

The early basalts and basaltic andesites were erupted

from linear, north-northwest-trending vents during early
west-southwest-directed extension between about 16 and
15 m.y. (16.2 £ 1.6 m.y. along Midas trough: Zoback,
1978; sample SW-5B). Rhyolitic welded tuffs and f!ows
were erupted in several places, especially Midas, during a
brief hiatus in mafic volcanism.

ngtfatr\::laet:n about 15 and 13 m.y., the early rocks were
blanketed by rhyolitic to dacitic flows, domes, and tuffs
(felsic volcanic rocks of figure 1) that were erupted frqm
several volcanic centers. The oldest of these ropks in-
clude crystal-poor rhyolite welded tuffs and basaltic thfg
and flows. Crystal-rich flows were subsequently eru;te
from north-northwest-trending dikes between 14.3 £

ike: k and Thompson, 1978;
0.8 m.y. (Sawtooth dike: Zobac o ite of

sample SW-B) and 13.4 = 0.4 m.y. ¢
Kaelly? greek Mountain: Wallace, 1988; sample Sl:Hwﬂ?)\?v)s.
Several hundred meters of rhyolite to r.hyodac:e oty
cap Jake Creek Mountain on the north side of t eth :j las
h: they overlie flows related to the Sa\{vtoo
AT Y k Mountain (Wallace,

lie the rhyolite of Ke.lly Creel _ ac
?nndplrj::se)r Continued extension during volcanic activity

produced a major north-northwest-trendmghgral'ttaen.olixtf:-
sive high-temperature flows of tl'.\e r K‘OI : - e
Little Humboldt River were erupted into t 1588?Ve Opm|g
basin at 0 + 1.7 my. (Wallace, 19 8; sample
5LHW-92); they overlie the Jake Creek Mountain vo!canuc
rocks. Despite the slightly older age for the r|.1yol|te.of

d relations show that it overlies

Kelly Creek Mountain, fiel _
theyrhyolite of the Little Humboldt River (Wallace,

1988).
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The last volcanic activity produced widespread basalt
flows of the Big Island Formation which were erupted from
low-profile shield volcanoes at 9.8 = 2.5 m.y. (Wallace,
1988; sample 5LHW94. Minor basalt flows (young basalt
of figure 1) on the floor of the Midas trough have an age of
6.4 + 2.3 m.y. (Zoback, 1978; Zoback and Thompson,
1978; sample SW-3A).

Precious-metal deposits formed in the older basaltic
sequence at about 15 m.y. throughout the northern Great
Basin (Noble and others, 1989). The volcanic-hosted ores
at Midas were deposited at 15.0 + 0.4 m.y. (McKee and
others, 1974), and were buried by the younger volcanic
rocks. The youngest mineralized volcanic rock unit at
Midas is the basal rhyolite of the felsic volcanic rock suite.

The extension direction shifted to the northwest
sometime between 10 and 6.3 m.y. (Zoback and
Thompson, 1978). This extension created east-northeast-
trending grabens, such as the Midas trough, and the ho.rsts
and grabens of the present-day basin-and-range phys:qg-
raphy. Extension-related normal faulting exposed volcanic-
hosted precious-metal deposits of Miocene age as well as
older deposits in pre-Tertiary sedimentary rocks.

ANALYTICAL METHODS

i done in
The K-Ar sample preparation and analyses were
the laboratories of the U.S. Geological Survey. IV.Ien.Io Park,
California. Analyses were by standard isotopé dlIut(n:)g gg;-
cedures as described by Dalry pf;‘eef:v -quuid.
The sanidine concentrates were r_nat.ie by o rs; . -
magnetic, electrostatic, d picking proc - Th

basalt samples were ground to 5 i
HNOs and HF solutions, immediately washed and dried

before loading in the high-vacuum gas e-x':factlr?‘r;tsay;s‘)tfar:\e.
Potassium analyses were performec! by lit Il:lmlithium orate
flux fusion flame photometry technlquels, t 1e970) o,
ing as an internal standard (Ingamel 2s m-radit.;s rgon
analyses were performed using a S.I -ior mass' oo
tometer (¢ spectr o v a19f|8v ? ;C(':’lheec precision of the
trometer (Stace) o o the estimated analytical

data, shown as the vy value,.is.
uncertainty at one standard deviation {Cox and Dalrymple,
1967). It represents uncertainties in the measurement of

radiogenic *°Ar and K20 based on experience with hun-
dreds of replicated analyses in the Menlo Park laboratories.
Mass discrimination of the spectrometer is routinely deter-
mined on the basis of multiple analyses of purified air. The
constants used in age determination are those from the
subcommission on Geochronology (Steiger and Jager,
1977).

The zircon concentrates were made by heavy-liquid,
magnetic, and hand picking procedures. \rradiation and
counting was done at the U.S. Geological Survey

|§boratories in Denver, Colorado. Procedures and calcula-
tion of standard deviation followed the methods described

by Naeser (1976).



SAMPLE DESCRIPTIONS

1. SW-3A (Zoback, 1978) K-Ar
Basalt flow (41°08°'N, 116°56.5°'W; Jake Creek
Mountain 7.5’ quad.; Elko Co., NV); outcrop from
vesicular to massive flow on floor of Midas trough.
Analytical data: K;0 = 0.235 wt. %; *°Ar* = 2.1536
x 1072 mol/gm, *°Ar*/Z4°Ar = 4.0%. Collected by:

M. L. Zoback.
(whole rock) 6.4 + 2.3 m.y.

2. 5LHW-94 (Wallace, 1988) K-Ar
Eroded neck of basalt shield volcano (41°26.5°N,
116°50.5'W; Haystack Peak 7.5’ quad.; Elko Co.,
NV); massive basalt outcrop at Haystack Peak.
Analytical data: KO0 = 0.289 wt. %; “Ar* =
4.09351 x 1072 mol/gm, *°Ar*/Z4°Ar = 1.67%.

Collected by: A. R. Wallace.
(whole rock) 9.8 + 2.5 m.y.

3. 5LHW-90 (Wallace, 1988) K-Ar
Rhyolite of Kelly Creek Mountain (41°17.1°N,
116°57.3'W; Rodear Flat 7.5’ quad., Elko Co., NV);
uppermost of several flow units. Rhyodacite to rhyolite
with pigeonite as the major mafic mineral. Emplaced as
a lava flow, but relict textures suggest a tuffaceous
origin, similar to high-temperature rhyolites in
southwestern Idaho (Ekren and others, 1984;
Bonnichsen and Kauffman, 1987). Reported as 13.7
+ 2.0 Ma in Wallace (1988); revised age based upon
recounting with new calibration. Analytical data: No. of
grains: 10; track density (tracks counted) 10%/cm?:
fossil: 7.71 (364); induced: 19.9 (939). Neutron
dosimetry via NBS 962 using muscovite as an external

detector. Detector density 2.02x10% tracks/cm?;
1,800 tracks counted. Neutron dose 1.09 x 10'®
nt/cm?. Zeta factor = 331.52. Collected by: A. R.

Wallace.
(zircon) 13.0 £ 1.7 m.y.
-Ar
5LHW-90 (Wallace, 1988) K,
Kelly Creek Mountain (41°17.1 N,

" Rhyolite of :
112°57.3'W; Snowstorm Mountain 7.5’ quad., Elko

i iti stal-
Co., NV); uppermost of multiple porphyritic, Cryst
rich rhyolite flows on the top of Kelly Creek Mougtam.

; = 31
tical data: K20 = 7.77 wt. %; “°Ar* = 1. '
f ,:a(;y“l’cranol/gm, 42°Ar*/2“°Ar = 50.7%. Collected by:

A. R. Wallace. 4 + 0.4m.y.

(sanidine) 13.
K-Ar
ck and Thompson,

Jake Creek Moun-

Rhyolite dike (Sawtoot i -
_rich, porphyritic

1978) (41°11.6°N, 1 16°565.7'W;
NV); crystal

tain 7.5’ quad., Elko Co., ; - KO =
rhyolite; dike trends NNW. Analytical data: Rz
1.3584 x 107'° mol/gm,

6.59 wt. %; *°Ar* =
“OAr* [C4SAr = 21.0%. Collected by: M. L. Zoback.
(sanidine) 14.3 = 0.8 m.y-

6. SW-3A (Zoback, 1978) K-Ar
Basaltic andesite lava flow (41°11.8’N,
116°55.4'W; Jake Creek Mountain 7.5’ quad., Elko
Co.:‘ |\19\l3).egnalytical data: K.O = 0.884 wt. %; *°Ar*

= 1. x 107" mol/ 4OA % [T 40 = .
Collected by: M. L. Zobacx. " Art[ESAr = 16.9%
(whole rock) 15.2 + 1.6 m.y.
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FIGURE 1. Generalized geology of the Midas-Snowstorm Moun-
tains area, showing the location of dated samples. M, Midas: S,
Snowstorm Mountain; x, precious metal deposit or occurrence.
Qa, Quaternary alluvial deposits; Tb, Big Island Formation; Tr,
rhyolite to dacite flows, domes, and tuffs; To, older basalts and
basaltic andesites; P, Paleozoic sedimentary rocks. Heavy lines
are normal faults with ball and bar on downthrown side. Gold

mineralization was contemporaneous with map unit To.
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