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FOREWORD

The U.S. Geological Survey and the Nevada Bureau of Mines have for some
years cooperated in a program designed to provide information on the geology and
the mineral deposits of each of Nevada’s counties. Bulletin 73, “Geology and Mineral
Deposits of Lincoln County, Nevada,” by C. M. Tschanz and E. H. Pampeyan, of
the U.S. Geological Survey, presents this information for a county that ranks high
in production of metallic minerals. The geology of the county suggests that the area
will continue to be attractive as the site of further mineral exploration efforts.

William Hamblin, a Mormon missionary, and others located the Meadow Valley
mining district in 1863. During the next few years, other mineral discoveries were
made in the county, which resulted in the founding of such mining camps as Tem
Piute, Bristol, Atlanta, and Pioche. The last named district was first worked for its
rich silver ores in 1864, and thereafter, through a period of many years, contributed
$131 million, or about 70 percent of the total county mineral production. The Pioche
district has had three periods of activity during the past century. Production during
the first 30 years was dominantly silver ores; during the second period, preceding and
following the turn of the century, both silver and lead were important products; and
during the last period, from 1928 to 1953, the production of zinc ores was of consider-
able economic value. The history of Pioche is an instructive example of repeated
revitalization of an older mining district, which results from changing economic
conditions that make the mining of minerals of lesser value and lower grade ores a
profitable operation.

Bulletin 73 is issued with the hope that it will aid in greater understanding of
the geology of Lincoln County and in more efficient and economical search for
additional mineral resources.

Vernon E. Scugmw, Director
Nevada Bureau of Mines
January, 1g70
Mackay School of Mines
University of Nevada
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Glaphyraspis ornata (Lochman)
Terranovella brevis Palmer
Pseudagnostus sp.

Dictyonina perforata Palmer

The following fossils, identified by Christina Loch-
man (Wheeler, 1940, p. 34), were found near the summit
of the north end of the Bristol Range in interbedded
limestone and sandy shale just above the upper contact
of the Highland Peak Formation:

Blountia
Coosella
Kingstonia
Tricrepicephalus
Unicaspis

Lochman placed this fauna in either a late Cedaria or an
early Crepicephalus zone. Tricepicephalus was found just
below the Dunderberg Shale on Indian Ridge, Clark
County (C. R. Longwell, written communication, 1959).

In the Nevada Test Site the limestone in the upper
300 feet of the Bonanza King Formation (subunit 3 of
the Banded Mountain Member) contains the following
Late Cambrian forms according to A. R. Palmer (writ-
ten communication, 164) :

upper part lower part
Olenaspella paucisegmenta Palmer Tricrepicephalus sp.
Hardyoides mimicus Palmer Kingstonia sp.
Dicasthopyge convergens Palmer — Kormagnostus sp.
Listroa toxoura Palmer
Pseudagnostus sp.
Dytremacephalus sp.

USGS collection 2461-CO from an isolated outcrop 6
miles southeast of Sundown Well, NEY; sec. 35, T. 4 S,,
R. 55 E., represents the Cedaria zone according to A. R.
Palmer (written communication, 1958). These fossils in-
clude:

Kormagnostus sp.

Meteoraspis sp.

Kingstonia sp.

Cedaria sp.

Deiracephalus sp.

Densonella sp.

Helcionella-like molluscs, and sponge spicules

A. R. Palmer identified the early Late Cambrian
brachiopods Paterina sp. and Dicellomus? sp. from a
collection made just south of Shingle Pass in the southern
Egan Range. All the preceding fossils are from pre-
Dunderberg strata. The Dunderberg faunas were de-
scribed earlier and the post-Dunderberg faunas are de-
scribed below.

The following post-Dunderberg fossils were collected
by us and identified by A. R. Palmer (written commu-

nication, 1958), who stated that both collections came
from latest Upper Cambrian beds correlative with the
Bullwhacker Member of the Windfall Formation at
Eureka.

USGS collection 2459-CO. Timpahute Range, sec.
30, T. 3 S, R. 57 E.

Briscoia sp.

Missisquota sp.

gastropods, sponge spicules
USGS collection 2675-CO. Meadow Valley Moun-
tains, sec. 33, T. 10 S,, R. 63 E., unsurveyed.

Euptychaspis sp.

Eurekia sp.

OQwenella sp.

gastropod, acrotretid brachiopod, sponge spicules

Two collections from about the same stratigraphic
unit, in the overthrust latest Cambrian rocks in the Tim-
pahute Range were identified by A. R. Palmer (written
communication, 1959).

USGS collection 3223-CO. Highest picnic ground,
center of sec. 32, T. 38, R.57E.
dikelocephalid trilobite

USGS collection 3222-CO. Klippe, SWY; sec. 23, T.
45, R.56E.
apatokephalid trilobite
distinctive linguloid brachiopod called Obolus
(Westonia) iphis by Walcott and recorded from
both Late Cambrian and Early Ordovician
collections in the Eureka district.

ORDOVICIAN SYSTEM

Rocks of Ordovician Age are widespread in Lincoln
County. The thickest Ordovician section in the county
is in the Egan Range, near Sunnyside, where Hintze
(1952, p. 60-67) measured 4,400 feet of beds and Kellogg
(1963, pl. 1) measured nearly 4,700 feet of beds. This
section thins to about 4,200 feet in the Pahranagat Range,
to about 3,800 feet in the Nevada Test Site (Byers and
others, 1g61), to about 2,650 feet in the Desert Range,
and to about 2,200 feet in the southern Delamar Moun-
tains and Sheep Range. It is only a few hundred feet
thick east of Meadow Valley Wash. The thinning toward
the southeast is accompanied by facies changes and ap-
parently represents onlap onto a relatively stable positive
area during Paleozoic time. The regional thinning may
also have been emphasized and complicated by thrust
faulting.

Three Ordovician units were mapped. These are, in
ascending order: the Pogonip Group, the Eureka Quartz-
ite, and the Ely Springs Dolomite. An inconspicuous re-
gional disconformity is reported near the base of the

Eureka by Webb (1936, p. 7).
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of the dolomitic conglomerate bed that Nolan selected as
the contact. We drew the contact at the base of the so-
called yellow bed, a yellowish-gray nonresistant, silty,
thin-bedded to platy dolomite that is at or near the base of
the overlying limestone. In the northern part of the county
this zone is inconspicuous. The uppermost part of the
Simonson in the southern Egan Range is a massive lime-
stone that contains smooth-shelled brachiopods and some
stromatoporoids. These beds were included in the Guil-
mette Formation by Osmond and Kellogg. Reso and
Croneis (1959, p. 1252) place the upper contact in the
Pahranagat Range at the top of a prominent 25-foot-thick
limestone layer that contains Stringocephalus. This is
40 to go feet stratigraphically below the contact we se-
lected.

Thickness

The thickness of the Simonson Dolomite decreases
from a maximum of approximately 1,200 feet in the
southern Egan and Pahranagat Ranges to zero in south-
eastern Lincoln County. Except in the southeast corner,
the thickness east of the Pahranagat Range is fairly uni-
form, ranging from goo to 1,188 feet. The formation ap-
parently thins abruptly northward, decreasing from over
1,000 feet in the Limestone Hills to about 670 feet (Os-
mond, 1954, p. 1931) in the southern Snake Range in
White Pine County (perhaps this is the result of unrec-
ognized faulting). It thins gradually westward from
1,188 feet in the Pahranagat Range (Reso and Croneis,
1959) to about %8s feet in the southwest corner of Lin-
coln County, where the unit is difficult to distinguish
from the overlying Guilmette. The Simonson also thins
southeastward from the Pahranagat Range to 685 feet
in the southern Delamar Mountains and less than 400
feet in the southern Meadow Valley Mountains, The for-
mation is less than 320 feet thick in the Arrow Canyon
Range (Langenheim and others, 1960). The Simonson
Dolomite is not recognized east of Meadow Valley Wash
or in the eastern part of Clark County, but equivalent
rocks may be present.

Age and correlation

The Simonson Dolomite in Lincoln County is equiv-
alent to the formation at the type locality and as gen-
erally mapped in castern Nevada and western Utah. The
formation is Middle Devonian in age. Its exact correla-
tion with the Sultan Limestone in Clark County is un-
certain, but it is certainly included in the lower part of
the Sultan in the northwest part of Clark County (Long-
well and others, 1965, p. 25). The Simonson apparently
pinches out farther south where the Sultan includes only
beds equivalent to the Guilmette Formation.

We believe the Simonson Dolomite to be equivalent
to 785 feet of beds in units A (top 175 feet), B, and C of

the Nevada Formation, as mapped by Johnson and Hib-
bard (1957, p. 354) in the Nevada Test Site, and to be
equivalent to most of the Nevada Formation in the area
surrounding Eureka, Nevada (Nolan and others, 1956,
P- 44)-

We agree with Reso and Croneis (1959) and Kel-
logg (1959, p. 61-62) in their correlation of the upper
three members of the Nevada Formation (the Sentinel
Mountain Dolomite, the Woodpecker Limestone, and
the Bay State Dolomite Members) with the Simonson
Dolomite. The Sentinel Mountain and Bay State Dolo-
mite Members resemble the two dolomite members of
the Simonson that have alternating light and dark beds,
but the lithologic equivalent of the Woodpecker Lime-
stone is absent in Lincoln County.

The Simonson Dolomite appears to be the lithologic
equivalent of the lower part (unit 1) of the Lost Burro
Formation, in the Quartz Spring area, California (Mc-
Allister, 1952, p. 15). This formation is also recognized
in the Darwin quadrangle, California (Hall and Mac-
Kevett, 1958, p. #-8).

Poorly preserved fossils, for the most part dolomitized,
are moderately abundant in parts of the Simonson Dolo-
mite, especially in the dark dolomite beds. Beds of “spa-
ghetti” dolomite are confined to the Devonian rocks.
They are especially abundant in the Simonson Dolomite
but are also found in the Guilmette Formation,

“Three types of tubular or rodlike fossils are con-
stituents of the ‘spaghetti beds’ of the Simonson and
Guilmette. The most abundant is the tubular stro-
matoporoid Amphipora, which usually occurs as
light-colored, straight or gently curved, unbranched
rods in the dark dolomite. This form was generally
identified as ‘poorly preserved Cladopora’ in early
reports. The dendroid favositid corals Cladopora and
Thamnopora are also found at some Jocalities; these
lack the central canal of Amphipora. Cladopora and
Amphipora may have about the same diameter, but
Thamnopora is commonly larger.” (J. M. Berdan
and Helen Duncan, written communication, 1963).

Stromatoporoids are present in the upper two mem-
bers. Small cylindrical septate solitary corals and small
brachiopods occur in the brown cliff member,

The Simonson Dolomite contains the following Mid-
dle Devonian fossils; C. W. Merriam identified the
forms from small collections by Osmond (1954, p. 1950)
from “the upper limestones of the Simonson”: Produc-
tella, Leiorhynchus sp., Emanuella?, and Styliolina indi-
cate an upper Nevada or Devils Gate correlation. Atrypa
cf. missouriensis and Atrypa sp. from the Limestone Hills
probably indicate upper Nevada Age. Swingocephalus,
which indicates the approximate top of the Middle De-




































GEOLOGY AND MINERAL DEPOSITS OF LINCOLN COUNTY, NEVADA 47

Fenestella sp. B (small fenestrules)

Penniretepora sp.

rhomboporoid bryozoan, indet.

Leptagonia cf. L. analoga (Phillips)

Spirifer aff. S. centronatus Winchell

Composita sp.

rhynchonelloid brachiopod, indet.
USGS upper Paleozoic locality 17561, Thin-bedded
limestone 30 feet thick below cliff of Mississippian
limestone, west side of East Pahranagat Range; sec.
32, T.6 8, R, 60 E.

Syringopora sp.

echinoderm debris, indet.

Fenestella sp.

Penniretepora sp.

Schuchertella? sp.

“Avonia” sp.

“Dictyoclostus” sp.

productoid brachiopod, indet.

Spirifer aff. S. centronatus Girty

Puncrospirifer sp.

Camarotoechia cf. C. metallica White

The following Lower Mississippian collections were
studied by MacKenzie Gordon, Jr.,, and Helen Duncan
(written communications, 1957, 1963):

USGS locality 16742. Thin-bedded light-gray lime-
stone, southern Schell Creek Range; sec. 13, T. 5 N,
R. 63 E., unsurveyed.

Homalophyllites sp.

Vesiculophyllum sp.

Lithostrotionella cf. L. microstyla (White)

Leptagonia analoga Phillips

Spirifer cf. 8. gregeri Weller

Eunomphalus (Straparollus) sp. indet.

Helen Duncan states: “The corals are types ordinarily
found in the Lower Mississippian rocks * * * of the West.”
USGS locality 16741. Limestone, NEY sec. 26, T. 5
N, R. 62 E,, unsurveyed.
Homalophyllites? sp.
Vesiculophyllum? sp.
crinoid columnals
Spirifer cf. S. platynotus Weller
Cleiothyridina sp.
Composita claytoni Hall and Whitfield
Straparollus (Enomphalus) sp. indet.

Helen Duncan states:

“The corals are poorly preserved but almost cer-
tainly belong to genera that are commonly found
only in the lower half of the Mississippian in this
region. The brachiopods look like Early Mississippian
types, and the gastropod is one that ordinarily occurs
in this association.”

USGS collection 21463-PC. Thin-bedded limestone
with trilobites from north side of southeast-trending
canyon through Chert Ridge, at south base of peak
6ogo.

Cyathaxonia sp.

crinoid columnals and plates

Chonetes cf. C. ornatus Hall

Chonetes aff. C. multicosta Winchell

Brachythyris cf. B. chouteauensis Weller

Orurithyris sp.

Proetus sp.

This collection, according to Duncan and Gordon, is
late Kinderhook or early Osage. The stratigraphic rela-
tions of this collection are not clear, however, for it comes
from an area of complex structure.

USGS collection 21447-PC. Monte Cristo Limestone
from north end of small hill in fold belt under Cam-
brian thrust plate, 6.5 miles N. 31° E. of intersection
of U.S. Highway g3 and Kane Springs Wash.
Vesiculophyllum sp.
crinoid columnals

According to Gordon, the Homalophyllites-Vesicu-
lophyllum zone is Early Mississippian (Osage) in age.
These beds are equivalent in age to part of the Joana
Limestone of the Ely Region.

Three other collections from Mississippian rocks were
examined by J. T. Dutro, Jr., and Helen Duncan (writ-
ten communications, 1g59, 1960} :

USGS locality 18870-PC. Light- and dark-gray lime-
stone, black dolomite with cherty layers, and pinkish
sandy beds; north Pahroc Range, sec. 35, T. 3 N,
R.63E.

pelmatozoan debris, indet.

Rylstonia sp.

Vesiculophyllum sp.

horn coral, indet.

Chonetes cf. C. logani Norwood and Pratten

Camaratoechia sp.

Spirifer sp. (centronatus-type)
USGS locality 18876-PC. Light-gray cherty limestone
above a shaly interval; north Pahroc Range; sec. g,
T.3 N, R. 63 E.

pelmatozoan debris, indet.

actinocrinitid(?), genus indet.

Cladochonus sp.

Fenestella sp.

Penniretepora sp.

The forms in 18870-PC are definitely Early Mississip-
pian, and according to Duncan (written communication,
1960) the Fenestella sp. in 18876-PC appears to be identical
with the one in the following Early Mississippian col-
lection.

USGS collection 18855-PC. Yellow-weathering thin-
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or Early Permian, with the greater probability of Late
Pennsylvanian. According to Gordon, the brachiopods
indicate either a Late Pennsylvanian or Early Permian
Age for the collection. The similarity of the Late Penn-
sylvanian and FEarly Permian fauna is emphasized by
these statements, but as the fusulinids and corals are not
typical Lower Permian forms in the Great Basin, and
are more like Virgilian species elsewhere in the United
States, a Late Pennsylvanian Age seems more likely.

Permian Limestone

Distribution

Limestone, silty or sandy limestone, and sandstone of
Permian Age (Wolfcamp) are widely distributed in the
eastern Great Basin, but they have not geperally been
separated from the underlying Pennsylvanian rocks of
similar lithology. Largely for this reason, there is no es-
tablished formational name readily applicable to these
rocks in Lincoln County. Rocks of Wolfcamp Age are
widely distributed in Lincoln County both north of lat
38° N. and east of the Sheep Range, but these rocks were
mapped separately only in the southern Schell Creek
and Pahroc Ranges, and on Grassy Mountain. Elsewhere
the Permian rocks are undifferentiated from the Pennsyl-
vanian rocks.

Lithology

The Permian limestone unit is characteristically com-
posed of grayish-pink, yellowish-brown, and grayish-
orange, thin-bedded and platy, argillaceous to sandy
limestone, with some calcarecus sandstone layers. In the
Pahroc Range, grayish-orange paper-thin silty limestone
is abundant in the lower part of the exposed section. The
unit characteristically breaks down into small plates and
forms smooth rounded slopes.

The facies changes in the Permian rocks are not well
understood, but they appear to be similar to the facies
changes in the Pennsylvanian rocks. On Grassy Moun-
tain, an eastern facies of Wolfcamp Age limestone rests
directly on a similar limestone of Late Pennsylvanian
Age. Upper Pennsylvanian rocks may be absent farther
east. A western facies of Permian rocks is present from
the Schell Creck Range westward. This facies consists of
varicolored silty and sandy limestone resting on Upper
Pennsylvanian rocks of similar lithalogy. The following
estimated partial section is a continuation of the Penn-
sylvanian section given on page 54; it gives the lithology
of the lower part of the Permian unit in the southern
Schell Creek Range.

Thickness
(feet)
Lower Permian rocks:

Gray, light-yellowish-gray, and yellowish-brown,
thin-bedded, shaly and platy limestone ... 450

Yellowish-brown, thin-bedded limestone .. 30
Thin-bedded, gray, yellowish-gray and brown-
ish-gray limestone 100
Yellowish-brown and red argillaceous limestone 70
Gray limestone 10
Total 660

Pennsylvanian rocks

Steele (1960, p. 93) reports an almost complete Per-
mian section in the southern Schell Creck Range includ-
ing Wolfcamp, Leonard, and Guadalupe rocks, which
he divides into four formations. He recognizes the Kai-
bab Limestone in this section and belicves that the Kaibab
and Toroweap Formations were once deposited over most
of Lincoln County.

The general lithologic character of the Permian lime-
stone unit in Lincoln County resembles that of units B,
>, and D of the Tippipah Limestone in the Nevada Test
Site (Johnson and Hibbard, 1957, p. 360-361) and the
Carbon Ridge Formation in the Eurcka district (Nolan
and others, 1956, p. 64-65), except for the chert pebble
beds in the Carbon Ridge.

Thickness

No complete section of Permian limestone is present
in Lincoln County, but the incomplete section exposed in
the southern Schell Creek Range is more than 1,00 feet
thick. The thickness of equivalent rocks in nearby areas
is as follows: Nevada Test Site (Johnson and Hibbard,
1957, p. 361), 2,170 to 2,480 feet; Ely district (Pennebaker,
1932, p. 164), 1,500 to 3,200 feet; Spring Mountains, Clark
County (Longwell and Dunbar, 1936, p. 1198), 2,950
feet; Eurcka district (Nolan and others, 1956, p. 65), 1,500
to 1,750 feet. Rich (1960) measured 4,500 feet of Permian
carbonate rocks in the Bird Spring Formation near Lee
Canyon, Spring Mountains, Clark County.

A complete section of the Permian rocks occurs west
of Beaver Dam Wash, about 6.5 miles east-southeast of
Lime Mountain along the Utah border, but this section
has not been studied.

Age and correlation

The limestone unit is Lower Permian (Wolfcamp)
in age; it is correlated with the Carbon Ridge Formation
in the Fureka area, part of unit C and unit D of the Tip-
pipah Limestone, and the upper or Permian part of the
Bird Spring Formation.

According to Steele (1960, p. 93) the age ranges from
carly Wolfcamp into the Guadalupe, but we found no
fossils to confirm the Leonard or Guadalupe Age as-
signment. Some beds of latest Pennsylvanian (Virgil)
Age may be included locally (Kellogg, 1960, p. 193).

The fossils in the following two collections from the
lower part of the Permian limestone unit in the North.
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“The two pollen in sample g371S1 (D1463) are
not enough for an age determination, however, as
one of them (Abietincacpollenites microalatus) is the
dominating pollen in your fresh-water limestones
and also the other pollen type, aff. Multiporopollen-
ites maculosus has so far been found only in your
earlier sample 58TF33 (D1426) * * * a Miocene
Age might 2'so be supposed for this sample.”

The lacustrine limestone in Lincoln County, except
for that in the Sheep Pass Formation, is correlated with
the lacustrine limestone in the upper part of the beds at
the base of the Oak Spring Group (Johnson and Hib-
bard, 1957, p. 369). Recent detailed mapping in the Ne-
vada Test Site, and paleontologic data from the Test Site
and Clark County, indicate that the basal part of this lime-
stone is Eocene (C. R. Longwell, oral communication,
1961) and can be separated from the part which had been
assigned to the late Tertiary, possibly Miocene, by T. C.
Yen (in Johnson and Hibbard, 1957, p. 369) because of the
presence of poorly preserved gastropods, and to the Plio-
cene by D. H. Dunkle (written communication, 1956) be-
cause of the presence of the fossil fish Fundulus.

Younger Volcanic Rocks
Distribution

The younger volcanic rocks, as a group, consist of all
the volcanic rocks that are not included with the older
volcanic rocks (p. 65). Together these two units cover
about a third of the area of Lincoln County. They occur
in every range in the county. The younger volcanic rocks
include several series of ignimbrites that were extruded
intermittently during Tertiary time. The stratigraphic re-
lations within the group are complex, because there were
several periods of local structural movement and erosion.
In general, the oldest rocks in the younger group are con-
fined to local basins, and they are overlain by a series of
widely distributed ignimbrite units. The group conform-
ably overlies the Miocene lacustrine limestone except in
the Pahranagat Range, where it unconformably overlies
the older volcanic rocks; where both are absent, it rests
unconformably on the Paleozoic and Mesozoic rocks.

Lithology

The younger volcanic rocks are predominantly an ig-
nimbrite series that consists of welded vitric and crystal
tuffs, pumice or lapilli tuffs, sillars, lahars or tuff breccias,
flows, domes, and perlitic rocks that range in age from
Oligocene to Pliocene. The younger volcanic rocks range
in composition from basalt to rhyolite. Ten distinctive
units or rock types are shown on the map, but we did not
try to correlate them from range to range. It is certain,
however, that many of the ignimbrite units in Lincoln
County cover hundreds or even thousands of square miles,

as shown by the work of E. F. Cook (1957; 1965) and
J. H. Mackin (1960). Mackin states (p. 81) that individ-
ual ignimbrites have an areal extent of as much as 10,000
square miles. These workers recognize 11 ignimbrites
which are widely distributed in southeastern Utah, and at
least 8 of these units extend into Lincoln County, accord-
ing to E. F. Cock (written communication, 1959). The
correlation of the main groups of Terdary rocks is shown
on figure 1%.

Eight volcanic map units are described separately be-
low:

Andesite. 'Two different and widely separated vol-
canic units are shown on the map as andesite flows. The
first is a hypersthene-augite andesite of basaltic appearance
that was mapped only in the Fairview Range, although
similar rocks occur elsewhere; the second is a thick red-
dish andesite unit that overlies a thick tuff sequence on
the cast side of the Groom Range.

Dark-gray or brownish-black, vesicular or amygdal-
oidal flows of hypersthenc-augite (pyroxene) andesite
crop out in the Condor Canyon, Black Canyon, Ely
Springs, and Fairview Range sections (Westgate and
Knopf, 1932, p. 27-32). According to detailed mapping by
E. F. Cook (written communication, 1g59) the basaltic
andesite in the Black Canyon area is overlain by the
Quichapa Formation of Cook (1957). The correlation of
the basaltic andesite from range to range, however, is un-
certain, and similar rock may occur elsewhere in the vol-
canic sequence, as in the Pine Valley Mountains, Utah
(Cook, 1957, p. 50-61).

Outcrops of the reddish-brown andesite unit on the
east side of the Groom Range show prominently as dark
areas on the aerial photographs. The unit consists of well-
layered andesite flows(?) that unconformably overlie a
thick white tuff unit.

Spheroidal-weathering ignimbrite. A distinctive ig-
nimbrite layer is widely distributed in the central part
of Lincoln County. The outcrop is readily mistaken for
granite at first glance. It consists of pinkish-gray welded
crystal tuff of dacitic(?) composition. The unit is widely
exposed in the Pahroc, Hiko, and Pahranagat Ranges
and probably also occurs in the Seaman and Golden Gate
Ranges and the Delamar Mountains. The total area be-
fore erosion was probably more than 1,800 square miles.

The unit forms cliffs and weathers to form brown-
stained sphercidal cutcrop surfaces, which are easily rec-
ognized even on aerial photographs. Large outcrops of
the unit usually have several well-developed intersecting
systems of vertical joints which show up on aerial photo-
graphs. Dolgoff (1963, p. 886) has measured sections of
this unit which range in thickness from 450 to more than
900 feet. The unit probably is equivalent to the Hiko Tuff




































GEOLOGY AND MINERAL DEPOSITS OF LINCOLN COUNTY, NEVADA 83

Tertiary Age. The term “thrust fault” is used in a purely
descriptive sense in this section. Some of these sheets
might be ecoulements, in part derived from Laramide
thrust plates, following basin-range normal faulting. It
is perhaps significant that the late thrust faults generally
occur in positive areas that were deeply eroded to expose
Cambrian rocks in Mesozoic time.

The typical postvolcanic thrust faults are those in a
north-south belt that extends from Caliente north to the
northern tp of the West and Bristol Ranges. These
thrusts typically bring Middle and Upper Cambrian rocks
over older Cambrian rocks and over volcanic rocks of
probable Oligocene or Miocene Age.

In the West Range and in the northern Bristol Range,
Devonian rocks (Silverhorn Dolomite) are thrust over
Cambrian, Ordovician, and Devonian rocks, or over Ter-
tiary voleanic rocks (Westgate and Knopf, 1932, p. 42-43).
Devonian rocks are thrust onto Cambrian and Ordovi-
cian rocks along the west side of the northern Bristol
Range; farther west in the West Range, they are thrust
onto other Devonian rocks and onto Tertiary volcanic
rocks. The plates of Devonian rocks in these areas, and
a remnant in the Blind Mountain area in the southern
Bristol Range, are part of a single thrust plate.

A megabreccia composed of chaotic blocks of Cam-
brian sedimentary rocks and Tertiary volcanic rocks has
been cut by many drill holes in the valleys on either side
of the Pioche Hills. This megabreccia might have been
produced by Miocene or Pliocene thrusting before basin-
range faulting or by landsliding following it. Paul Gem-
mill (oral communication, 1956) reports that, according
to drill-hole data, Cambrian carbonate rocks have over-
ridden Tertiary volcanic rocks at the Cinch mine on the
east side of the Schell Creck Range at Patterson Pass.

Gravitational sliding or landsliding instead of thrust-
ing might also explain the exotic block of Cambrian
rocks, 3 miles long, that now rests on Tertiary rocks east
of the Pintwater Range at the Clark County line. This
block is several thousand feet up the west slope of Three
Lakes Valley, and about 8.5 miles from the nearest out-
crop of these rocks, which is in the Desert Range. This
block probably is a remnant of a regional thrust plate of
Cambrian rocks that later slid into the valley following
basin-range faulting, a Quaternary(?) landslide that ante-
dates the present ranges.

A major post-Oligocene thrust fault might be inferred
on the east side of the southern Egan Range where a sheet
of healed breccia of Cambrian limestone rests on Tertiary
rocks. This sheet might be an ecoulement, but Kellogg
(1950, p. 195) interprets this block as a basal sedimentary
breccia of the overlying unconformable Tertiary unit that
contains large exotic blocks. If so, no thrust fault need be
inferred and the Shingle Pass fault would be interpreted

as a normal fault with very large stratigraphic separation.
An alternate and unlikely explanation would interpret
the southern Egan Range block south of Shingle Pass as
a post-Oligocene thrust plate that has moved eastward
over the block north of the pass. In this case the Shingle
Pass fault would be a thrust. This fault could also be a
strike-slip fault and, in many ways, this seems to be the
most likely explanation.

TEAR FAULTS

Several northeast-striking faults with apparent strike-
slip movement are prominent structural features of the
geology of Lincoln County. The most conspicuous of
these are three parallel post-Miocene left-lateral faults in
the Pahranagat Range south of Alamo (pl. 3). The south-
ernmost of these faults, the Maynard Lake fault, bounds
the Gass Peak thrust plate that makes the Sheep Range.
The middle fault is the Buckhorn fault. The northern-
most left-lateral fault — the Arrowhead mine fault —
and perhaps also the Maynard Lake fault are inferred
to be a reactivated portion of a much larger right-laterally
distributed shear zone of approximate Laramide age.
These Laramide faules will be discussed before the post-
orogenic left-lateral faults.

The Arrowhead mine fault is tentatively inferred
from the remarkable similarity in lithology and struc-
ture between the thrust sheet and the overturned fold belt
beneath it in the Spotted and Pahranagat Ranges. Evi-
dence at first suggests that the Pahranagat Range thrust
and fold belt is the offset portion of the Spotted Range

“thrust and fold belt. This evidence is the unusually steep

castward dip of beds in the thrust plate in both ranges,
the presence of a distinctive facies of Pilot Shale beneath
the thrust in both ranges, and the anomalously great
thickness of the Pogonip Group in the thrust plate in the
Pahranagat Range. This thickness is about the same as in
the Spotted Range thrust sheet, but it is about 600 feet
greater than on the west side of the Pahranagat Range,
and it is also greater than in surrounding areas. As noted
carlier (p. 24), however, Reso (1963, p. 9os) suggests
that the difference in thickness of the Pahranagat Range
Pogonip sections is caused by faulting within the basal
part of the western section and not by regional thrusting.

Further support for a postulated 30 miles of right-
lateral Laramide movement is given by the obvious pres-
ence of a hidden major fault south of the Papoose Range
(pl. 2), and by the great apparent facies changes in the
Lower Cambrian clastic rocks exposed on opposite sides
of the fault in the Groom Range and in the Desert Range.

The evidence for a 30-mile eastward displacement on
a thrust fault is much more conclusive than the evidence
for the same displacement on a right-lateral shear zone
because the rightlateral fault cannot be traced through
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faults, and strike of the beds on the west side, The Paleo-
zoic rocks are truncated by the Pahroc fault, the east
side of which is downdropped.

Seaman Range

The Seaman Range is bounded on the east by White
River, on the west by Coal Valley, on the south by Sea-
man Pass, and on the north by Timber Mountain Pass
in Nye County.

Devonian and Mississippian rocks ranging from the
Sevy Doolomite to the Scotty Wash Quartzite crop out
beneath the volcanic rocks at both ends of the Seaman
Range. In the northern part of the range, these rocks
dip southwest beneath the volcanic rocks. Pennsylvanian
rocks crop out from near Timber Mountain Pass north-
ward.

A thick anomalous facies of the Pilot Shale occurs near
the crest of the range just north of the volcanic rocks.
This facies resembles the Pilot Shale in the Timpahute
Range near Coyote Peak and in the klippe a few miles
farther south, but not the Pilot elsewhere. This facies
was assigned to the Pilot on faunal rather than lithologic
evidence, and it may include Upper Devonian rocks
equivalent to the West Range Limestone. The Devonian
block west of here resembles the Simonson Dolomite
more than the dolomite facies of the Guilmette Forma-
tion, to which it was tentatively assigned. Kellogg (1960,
p. 192) has shown that the Guilmette is predominantly
dolomite south of Trough Springs in the southern Egan
Range.

The Chainman Shale, the Scotty Wash Quartzite,
and the Pennsylvanian limestone in the Seaman Range
in Nye County appear to be thrust over Devonian rocks,
but the relations are so equivocal that the converse may
be true. In one place Pennsylvanian rocks appear to be
thrust over other Pennsylvanian rocks. This inferred
Laramide thrust plate is tentatively correlated with the
Silver King thrust plate (pl. 3).

The principal postvolcanic faults are the normal
faults that bound the east and southwest sides of the
range. Two other normal faults that strike a little east of
north bound the lobe of Quaternary (or Tertiary) rocks
that extends far into the center of the range.

Several sets of prevolcanic(?) normal faults cut the
Paleozoic rocks. The north-trending normal fault on the
west side of the range, at the county line, is a prevolcanic
fault that separates the Devonian and Mississippian
rocks. This fault dips westward 457 or less and is appar-
ently offset by several later faults. Conspicuous masses
of jasperoid occur along the fault.

The principal feature of the extensive area covered by
voleanic rocks in the Seaman Range is the broad dissected
cone of the extinct volcano whose constituent flows or

ignimbrite units dip quaquaversally from the closely
jointed volcanic neck. The large size of the central area
suggests a caldera, but no field evidence was found. This
tremendous volcanic pile includes mudflows, lava flows,
volcanic breccias, and tuff flows, all of which are super-
imposed on a comparatively thin layer of flat-lying ignim-
brites that probably correlates with the volcanic section
in the Pahroc Range, The circular outer limit of this vol-
canic pile, which rests on horizontal ignimbrites, is shown
on the map.

Golden Gate Range

The Golden Gate Range in northwest Lincoln County
is a comparatively simple westward-tilted, north-south
fault block, bounded on the east by Coal Valley, on the
west by Garden Valley, and on the south by Murphy
Gap. The range joins the northern Seaman Range at
the north end of Coal Valley in Nye County. North of
this point the Golden Gate Range finally dies out in the
broad expanse of White River Valley. Conspicuous fea-
tures of the range are the four gaps through which the
runoff from Garden Valley drained or still drains into
Coal Valley playa.

The Golden Gate Range consists of two structural
blocks, which will be described separately. The first of
these, the eastern part of the range, is a westward-tilted
block that consists of the Guilmette Formation, Pilot
Shale, Mississippian limestone, Chainman Shale, Scotty
Wash Quartzite, and Pennsylvanian limestone and sand-
stone. The oldest rocks form the steep east face of the
range, which is bounded by an inferred normal fault,
the Golden Gate fault (pl. 3).

The Paleozoic rocks are broken by a series of faults
that generally strike N. 60°-80” E. The largest faults
bound the graben block of Pennsylvanian rocks in Nye
County that are dropped against the Guilmette Forma-
tion on the north and against Mississippian limestone
on the south. The fault near the county line would pass
through Timber Mountain Pass in the Seaman Range if
projected eastward.

The second major structural element is tentatively
interpreted as the northernmost extension of the Pahrana-
gat Range thrust plate. This block contains Ordovician,
Silurian, and Devonian rocks, which are faulted against
Devonian and Mississippian rocks. The reverse fault that
bounds this block on the east is believed to be a west-
dipping thrust fault, but it was not carefully studied.
The stratigraphic separation along this Laramide(?)
thrust decreases from 6,500 feet at the south end to about
3,500 feet 5 miles north. This fault appears to be steep,
but it would be flattened 20° - 30° if the post-thrust Ter-
tiary volcanic rocks were rotated back to horizontal.

The east block of the Golden Gate Range might pos-
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faults is small, commonly less than 100 feet, and the net
effect is to drop the north side down.

The Sheep Range is separated from the Pahranagat
Range by a northeast-trending fault zone, the Maynard
Lake faule (pl. 3), along which a large amount of right-
lateral movement took place in approximately Laramide
time; the post-Miocene movement has been left-lateral.

Between the north end of the range and U.S. High-
way g3 lies a low range of hills here called the Coyote
Spring Hills. They consist chiefly of east-dipping vol-
canic rocks that rest on Paleozoic rocks. At the north
end of the hills, Cambrian, Ordovician, and Mississip-
pian(?) rocks crop out from under the volcanic cover.
Here the Mississippian(?) rocks have been thrust over
the older rocks. At the south end of the hills, the Penn-
sylvanian rocks are folded into a north-striking syncline,
overturned toward the east, and they are mostly covered
by east-dipping lavas and tuffs. A north-trending chain
of low hills composed of Pennsylvanian rocks, which are
folded and overturned towards the east, appear as islands
surrounded by alluvium near the Lincoln-Clark County
line, east of the Sheep Range. These hills extend into
Clark County, where they are considered by Longwell
and others (1965, p. 76) to represent the folded block
beneath the Gass Peak thrust plate. It is apparent that
this fold belt and, by inference, the related thrust fault,
extend north to the Maynard Lake fault. Like Longwell
(1926, p. 561), we believe that the entire Sheep Range
is part of the Gass Peak thrust plate which moved east-
ward over Pennsylvanian rocks. In Lincoln County the
trace of the thrust lies buried under alluvium somewhere
between the Sheep Range and the Coyote Spring Hills.

The relation of the small thrust near the Maynard
Lake fault to the Gass Peak thrust is not known. Prob-
ably the small chrust is subsidiary to the Gass Peak thrust
and is of minor importance.

Longwell (1930) has described recent faulting that
formed a narrow graben in the alluvium along the west

edge of the Sheep Range.

East Desert Range
On the east side of the Desert Range, there are two
separate groups of hills. Those which lie south of Sheep
Mountain Lake are named the East Desert Range, and
those north of Sheep Mountain Lake are referred to as
the hills east of the Desert Range.

Except for its east side, the East Desert Range is a
faulted and folded complex of Upper Cambrian rocks.
Numerous faults can be seen on the aerial photographs,
but we were unable to decipher the structure. The east
third of these hills is an east-dipping homocline in which
are exposed rocks from the Upper Cambrian limestone

and dolomite to Eurcka Quartzite. A north-trending
ridge composed of black and gray dolomites of probable
Silurian and Devonian Age extends into Lincoln County
between the East Desert and Sheep Ranges. The forma-
tions exposed in the ridge probably are a faulted continu-
ation of the homoclinal sequence to the west. Patches of
gravel found in the range arc remnants of an old wide-
spread alluvial cover (late Pliocene or Pleistocene), now
mostly removed. The faults along the west side of the
Sheep Range apparently have dropped the East Desert
Range. A concealed fault separates the East Desert Range
from the Desert Range. The East Desert Range, there-
fore, is an east-dipping tilted graben between the Sheep
and Desert Ranges.

The hills east of the Desert Range are also a tilted
fault block, but one much less complicated by faulting
and folding. Although the pre-Eureka section here is cut
by a fault that is in line with the projection of the May-
nard Lake fault, an intervening ridge of Silurian and
Devonian rocks is not cut. It is possible that the Maynard
Lake fault is disrupted by younger faulting, or that the
Maynard Lake fault does not extend this far west.

The hills east of the Desert Range are separated from
the Desert Range by a hidden north-trending fault that
dropped the west side. A section of tuff breccia, lapilli
tuff, pumice, and tuffaceous sandstone covers this fault.
Bedding in these rocks strikes N. 25° W. and dips as
much as 50°, but averages about 15° E. The gravels on
the east that lie unconformably on top of the tuff se-
quence are probably Quaternary in age, but it is possible
that they may be Tertiary.

Desert Range

The northern half of the Desert Range is in Lincoln
Couaty. It is bounded on the east by the isolated groups
of hills just described and by Desert and Tikaboo Val-
leys, and on the west by Three Lakes Valley, the Pint-
water Range, and the Jumbled Hills.

The Precambrian and Paleozoic formations exposed
include all those between the Johnnie Formation and the
Mississippian limestone formations. Cretaceous(?) or
carly Tertiary conglomerate (older clastic rocks) and
Tertiary volcanic rocks also occur.

The Desert Range and the Pintwater Range to the
west have been described by Longwell (1945) as oppo-
site limbs of a large north-plunging anticline whose
axis can be traced southwest to near Indian Springs in
Clark County (Longwell and others, 1965, p. 72). How-
ever, our mapping shows that the structure is so complex
that this description scems true only in the broadest
sense.

At least three sets of faults are recognized. The oldest
set, which strikes north-northwest parallel to the range,
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silver production as well as important amounts of base
metals. Nearly all the production from fissure veins has
come from gold and silver veins in the Prospect Moun-
tain Quartzite in the Pioche and Delamar districts.

The silver veins in the Pioche district, the most pro-
ductive fissure deposits, contain little gangue besides
quartzite breccia, and they pinch out in the relatively
impermeable Pioche Shale. The bonanza ore shoots that
were mined in the early days occurred just below the top
of the quartzite. Silver was the only important metal, but
lead, which was always present, was especially abundant
in and near the Yuba dike,

The next most productive deposits, the gold deposits
of the Delamar district, consist of quartzite breccia ce-
mented by cherty fine-grained quartz, veins of cherty
fine-grained quartz, and silicified quartzite. These depos-
its contain free gold, silver, sulfides, and tellurides. The
grades of the deposits in the Delamar mine, which was
by far the most productive, increased downward to the
7th level, then at greater depths decreased, at first grad-
ually, then rapidly. The average grade of ore from the
Delamar mine was between $30 and $70 a ton above the
7th level, but fell to $§4 or §5 at the roth level, and to $x
or $2 in lower levels. The rich ore was probably formed
by supergene enrichment of a primary protore of low
grade. The gold deposits in the Atlanta and Eagle Valley
districts are similar to those in the Delamar district ex-
cept for the host rock, which is dolomite in the Alanta
district and volcanic rock in the Eagle Valley district.
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Several types of quartz veins occur in Lincoln County.
Quartz-tungsten veins in Prospect Mountain Quartzite
occur in several districts. Some of these are near bedded
replacement beds in the Pioche Shale. Wolframite-bearing
base metal veins in Prospect Mountain Quartzite occur
in the Comet mine in the Comet district and in the Pi-
oche and Patterson districts. The production from these
quartz veins has been small except for moderate produc-
tion from the Comet mine.
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In the Prince mine in the Pioche Shale two productive
quartz veins yielded about $200,000 worth of lead, silver,
and gold. In the Pioche district a quartz bedding vein in
the Chisholm Shale at the Abe Lincoln and Half Moon
mines has produced an estimated $840,000 in gold, silver,
and lead. Drill holes have penetrated quartz-sphalerite
bodies thought to be veins in or near the Prospect Moun-
tain Quartzite in the Prince and No. 1 mines in the Pi-
oche district, but they have not been exploited.
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The third most productive type of deposit includes the
irregular or chimneylike replacement deposits in lime-
stone and dolomite, which have yielded about $23 mil-
lion. These deposits have produced most of the copper
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FIGURE 25. Geologic map of the Tem Piute district.
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Table 28. Production of the Chief district, 1870-1953.

(e, estimate)

Gold Silver Copper Lead
Year (ounces) (ounces) {pounds) {pounds) Total value
1953 54 66 e e 200 $2,000
1948 e 51 e 2,700 500
1947 i 3 e e —— 40
1946 25 177 e oo e e 1,000
1941 85 1,080 e e 1,100 3,800
1940 79 935 300 4,700 3,700
1939 169 1,502 600 1,900 7,100
1938 68 702 — e 1,100 2,900
1937 110 937 300 400 4,600
1936 — —_— —— — 3,900
1935 160 1,808 e e e 6,900
1934 — e [ —_— e 1,800
1933 147 2,071 720 621 3,800
1932° 18 130 122 298 400
1928 25 164 e 505 600
1926 e e 95 e 10,399 900
1925 7 267 29 15,188 1,600
1914 750 238 e — 15.600
1913 291 472 208 6,300
1911 29 6 e e e 600
1909 11 77 326 B 300
1907 3 76 5,430 —— 400
Production prior to 1900 e e — e —— e e 25,000
Totals 2,032 10,857 2,071 45,075 $93,740

1. Couch and Carpenter (1943, p. 84).

2. Nolan (in Hewett and others, 1936, p. 61) states, “Recorded production, 1907-32, 6,690 tons of ore yielding 1,410.46 oz. Au, 5,883 oz. Ag, 6,129

Ibs. Cu, 65,283 lbs. Pb, valued in all at $39,406.”

History and production

Rich silver ores were found in Patterson Pass about
1869, and more than 200 claims were located north of
the pass soon afterward. Hill (1916, p. 123) states:

“The ores were rich oxidized material carrying
$212 to $520 in silver and $22 in gold a ton. White
[1871, p. 93] reported that lead, antimony, copper,
and iron were present in the ore. Apparently the
activity of this camp was short lived, and there does
not seem to have been any deep mining on any of
the claims. There are few records of production from
the district, either in the early days or in the last
decade.”

Schrader (1931, p. 7) reports that the Lake Valley
Mining Co. shipped some siliceous silver ore in 1920 and
1921 and built a so-ton cyanide plant which produced
some silver bullion between 1922 and 1g25. Siliceous sil-
ver ore was shipped in 1g2r, 1922, and 1923, and lead-
silver ore was shipped in 1925. The exact source of this
ore is unknown.

Some work was done in Cave Valley between 1920
and 1930 (Schrader, 1931, p. 7). In 1941 Owen Walker
staked the Cinch and Pip mines, and 1,000 tons of tung-
sten ore, with an estimated value of about $19,000, were
shipped during World War II. Since World War 11, ex-
cept for intermittent prospecting, the district was idle
until 1956, when development of the Jerry group of claims
began. The only recorded production figures for this dis-
trict are listed in table 30.

Geology

The geology of the part of the Schell Creek Range
that contains all the known mineral deposits is compara-
tively simple. This part of the range consists entirely of
beds of Prospect Mountain Quartzite, Pioche Shale, and
Pole Canyon Limestone, which strike generally north and
dip eastward. The dip increases eastward from about 15°
near the summit to about 45° on the east flank of the
range. The same formations are exposed in Cave Valley,
but they strike obliquely into the range and must have
been dropped by a major fault. According to drill-hole
data reported by Paul Gemmill (oral communication,
1956), a complex ecoulement or slide plate of Cambrian
and Silurian rocks extends along the east flank of the
range and appears to rest in part on Tertiary volcanic
rocks near the Cinch mine. A major nearly cast-west
fault zone through Patterson Pass probably has cut out
several thousand feet of Cambrian rocks, and this zone
forms the southern limit of the Patterson district. The
bedding of the Pioche Shale bends westward against this
fault zone, suggesting right-lateral displacement. A N.
30° W. fault with several hundred feet of displacement
crosses the southern part of the district.

A nearly vertical dike of biotite quartz monzonite(?)
50 feet thick strikes N. 60° W. across the Pioche Shale
near the range crest on the Jerry group. A sill of the same
rock 7 feet thick intrudes the Pioche Shale at the top of
the lowest limestone. These bodies are too small to show
on the geologic map.
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