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GEOLOGICAL SURVEY RESEARCH 1970

GEOLOGY AND MINERAL POTENTIAL OF THE ADOBE RANGE,
ELKO HILLS, AND ADJACENT AREAS, ELKO COUNTY, NEVADA

By KEITH B. KETNER, Denver, Colo.

Abstract.—Ordovician to Triassic sedimentary rocks in the
Adobe Range and neighboring hills are tightly folded and broken
by thrust faults. At least one episode of thrusting is of Paleozoic
age. The folding and a younger episode of thrusting took place
in Mesozoic or very early Tertiary time. Although Paleozoic
rocks have been intruded by two sizable stocks, metallic mineral
deposits like those commonly associated with similar stocks in
other parts of Nevada have not yet been found. Rocks adjacent
to thrust faults and some steep faults are silicified and iron
stained. Some of these altered rocks are slightly enriched in
lead and zinc. The Permian System contains many weakly
phosphatic beds and a few beds of moderately rich phosphate
rock. The lower part of the Tertiary sequence includes extensive
beds of oil shale similar to the well-known occurrence on the
south edge of Elko.

Reconnaissance mapping of central Elko County was
begun in 1966 in an effort to assess the mineral poten-
tial of the area as part of the U.S. Geological Survey’s
heavy-metals program. In particular, stratigraphic and
structural conditions similar to those of the Carlin
mine area (Hardie, 1966), Cortez (Gilluly and Ma-
sursky, 1965), and the Gold Acres mine (Ketner, 1965)
were sought. Similar conditions found in the Swales
Mountain area have been described (Ketner and others,
1968).

The present report outlines the geology of a large
part of central Elko County adjacent to the Swales
Mountain area (figs. 1, 2). J. G. Evans assisted in
mapping the Elko Hills and Peko Hills. Geochemical
tests for metals were made under the direction of A.
P. Marranzino, and P,O; analyses were made by G. D.
Shipley. Helpful paleontologic data, to be discussed in
a later report, were provided by a large number of
paleontologists.

STRATIGRAPHY

Oldest rocks exposed in the area are a complexly
faulted sequence known as western-facies rocks because
they are thought to have been carried on thrust faults
from a more westerly site of deposition. They are com-
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F1cure 1.—Index map of Elko County, Nev., showing locali-
ties referred to in text and the area of figure 2.

posed principally of chert, shale, siltstone, and lime-
stone. The normal stratigraphic sequence and thick-
ness of these beds cannot be determined owing to their
complex structure, but the sequence ranges in-age from
Early Ordovician to Late Devonian.

The next younger rocks are assigned to the Chain-
man Shale. Exposures of the Chainman in the neigh-
boring Pinon Range (fig. 1) were recently described
by Smith and Ketner (1968). In the area of the present
report the Chainman is composed largely of chert-
grain sandstone and black siliceous shale. Its thick-
ness, estimated from the width and attitude of the
outcrop, is at least 5,000 feet; and its age, according
to correlation with dated beds of similar lithology in
the Pinon Range, is Mississippian.

The Diamond Peak Formation, which conformably
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overlies the Chainman Shale, is composed almost en-
tirely of conglomerate but contains some thin red beds,
black shale, sandstone, and limestone. Pebbles and
larger particles in the conglomerate are composed
mainly of chert and quartzite and are about 1 foot in
maximum diameter. The conglomerate is composed
entirely of material derived from western-facies rocks.
The contact with the Chainman Shale is conformable
and abrupt. The thickness of the Diamond Peak is esti-
mated to be 5,000 feet or more, and its age, determined
from marine fossils, is Mississippian and Pennsyl-
vanian.

The Strathearn Formation of Dott (1955) uncon-
formably overlies the Diamond Peak Formation. Ex-
posures of the Strathearn in the southern Adobe Range
and in the Elko Hills are similar to those in the Carlin
Canyon area which were fully described by Dott. The
formation consists mostly of limestone, but locally
contains sandy, conglomeratic, and cherty beds. The
Strathearn is estimated to be about 1,200 feet thick. Its
age is Late Pennsylvanian and Early Permian.

An unnamed sequence of Permian age overlies the
Strathearn Formation. In the Carlin Canyon area this
sequence was divided into three formations by T. G.
Fails (1960). These proposed formations are not ac-
cepted in the present report because, owing to lateral
changes in lithology, they could not be certainly iden-
tified beyond their type areas. The unnamed Permian
sequence is composed principally of siltstone, lime-
stone, chert, shale, and conglomerate. Nearly all beds
in the upper half of this unit are abnormally phos-
phatic, and the phosphate resembles that of the Phos-
phoria Formation. This sequence lies conformably on
the Strathearn Formation in the southern part of the
area of this report but is more extensive than the
Strathearn, and extends northward, overlapping Mis-
sissippian rocks in the northern Adobe Range. The age
of the sequence is Early to Late Permian. Among the
many fossil collections on which this age designation
is based are two collections of the bivalve Afomodesma,
rarely recorded from North America. In the southern
Adobe Range, where the sequence is thickest, it is esti-
mated to be at least 5,000 feet thick.

Overlying this sequence of Permian rocks in the
northern Adobe Range is an unnamed formation re-
sembling, in some respects, the Dinwoody Formation
of southern Idaho. It is composed largely of soft dark
shale that weathers greenish gray; platy, silty lime-
stone ; and a small amount of greenstone. The internal
stratigraphic sequence of these lithic types has not
been determined owing to complex structure and poor
exposures. Its age, as determined from collections of
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brachiopods and ammonoids, is Late Permian and
Early Triassic.

Overlying all older rocks with profound unconform-
ity is a sequence of rocks probably entirely of Ceno-
zoic age. In the northern Adobe Range, where it is best
exposed, the basal unit is composed of very coarse con-
glomerate similar in appearance to the Diamond Peak
Formation but much more coarse and containing boul-
ders of conglomerate and sandstone derived from the
Chainman and Diamond Peak Formations. Above the
boulder conglomerate is a sequence several hundred
feet thick of sandstone, limestone, and oil shale. The
upper part of the Cenozoic sequence is composed of
ash deposits, lava flows, and alluvial sand and gravel.

Two bodies of intrusive rock are exposed in the area
of this report. One, a coarse-grained quartz monzonite,
intruded shale of Ordovician age (fig. 2; T. 38 N., R.
59 E.). The other, a quartz porphyry, intruded the
Diamond Peak and Strathearn Formations (fig. 2; T.
34 N., R. 53 E.). The ages of these intrusives are as yet
unknown.

STRUCTURE

Structural relations in the area of this report indi-
cate two episodes of thrust faulting and a period of
folding. The oldest thrust exposed in the area carried
Ordovician, Silurian, and Devonian rocks over the
Mississippian Chainman Shale. Overlap of this fault
by Permian rocks proves a Paleozoic age.

In a second stage of deformation, Paleozoic and
Mesozoic rocks were compressed into northeast-trend-
ing folds. The best developed of these folds is a syn-
cline that can be traced along the entire length of the
Adobe Range.

Relatively young thrusts carried rocks ranging in
age from Ordovician to Permian over the previously
folded Permian and Permian to Triassic sequences.
These thrusts probably resulted from a continuation
of the forces that produced the Adobe Range syncline.
This episode of folding and thrusting is clearly of
post-Early Triassic age and represents forces acting
from the northwest toward the southeast.

MINERAL POTENTIAL AND SUGGESTIONS FOR
PROSPECTING

Although ore deposits in the region are commonly
associated with stocks of acidic rocks, no minerals of
economic importance were found in or near the two
stocks exposed in the area of this report. However,
aeromagnetic lines (U.S. Geol. Survey, 1967a, b) in
the vicinity of one of them (T. 34 N., R. 53 E.) indi-
cate the exposed part of this intrusive to be part of a
much larger intrusive that extends westward from the
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outerop under a cover of Tertiary sediments. The con-
cealed part of this intrusive and associated rocks
should be further investigated by geophysical methods
and drilling.

Belts of silicified, iron-stained rock extend along
some thrust faults in the northern Adobe Range (T.
38 N., R. 56 E.), in the Peko Hills (T. 37 N., Rs. 57,
58 E.), and along steep faults in the Elko Hills (T. 35
N., R. 56 E.). Some of these bands of altered rock are
slightly mineralized. Spectrographic analyses of 100
samples of altered rock along thrusts in the Adobe
Range indicated that there has been some enrichment
in lead and zinc. However, the silver content of these
samples averaged less than 1 part per million (ppm),
and the gold content, determined by atomic absorption,
averaged less than 0.02 ppm. Additional geochemical
prospecting of these zones is warranted.

In the southern Adobe Range (secs. 3, 5, 8, and 10,
T. 34 N., R. 54 E.), parts of the Diamond Peak Forma-
tion seem to be somewhat mineralized. Altered mate-
rial from this area is slightly enriched in copper and
silver. Although aeromagnetic lines give no indication
of a concealed intrusive there and alteration is not
intense, further geochemical prospecting is advisable
in this area.

Permian rocks in the southern and northern Adobe
Range and in the Peko Hills are significantly phos-
phatic. Outerops of chert, siltstone, and limestone in
these areas contain small percentages of phosphate,
and concealed thin beds of very phosphatic rock are
indicated by loose pieces scattered on the surface. Ana-
lyzed selected samples from the southern Adobe Range
contained as much as 13 percent P.0; and some
samples from the Peko Hills contained about 20 per-
cent. Because the richly phosphatic beds fail to crop
out, their extent and thickness can be determined only
after exploratory trenching in areas where loose pieces
are found.

Oil shale in the Tertiary deposits is exposed in
places along the east side of the Adobe Range and
around the Elko Hills. The “coal mine” for which
Coal Mine Canyon is named was a prospect opening
in an exposure of oil shale about a quarter of a mile
north of the Coal Mine Canyon road at the east edge
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of the Adobe Range (T. 38 N., R. 56 E.; see King,
1876, map IV). Because oil shale quickly disintegrates
on exposure to air, outerops are scarce and exploration
is best done by trenching where loose pieces of oil
shale or associated rocks are found at the surface.
These have been found in the area of this report
among the Klko Hills and along the east edge of the
Adobe Range. Exposures of oil shale along the east
edge of the Pinon Range (fig. 1) (J. Fred Smith, Jr.,
and Ketner, unpub. data) indicate a total north-south
extent of at least 45 miles. It is very likely that the
shale underlies nearly all the major valleys in the area
of this report, but in most places the shale is deeply
buried, approaching the surface only near the hills and
mountain ranges.
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