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STUDIES RELATED TO WILDERNESS

Bureau of Land Management Wilderness Study Area

The Federal Land Policy and Management Act (Public Law 94-579, October 21, 1976) requires the
U.S. Geological Survey and the U.S. Bureau of Mines to conduct mineral surveys on certain areas to
determine the mineral values, if any, that may be present. Results must be made available to the public
and be submitted to the President and the Congress. This report presents the results of a mineral survey
of part of the Clover Mountains Wildemness Study Area (NV-050-139), Lincoln County, Nevada.
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Mineral Resources of the
Clover Mountains Wilderness Study Area,

Lincoln County, Nevada

By Barry Moring, H. Richard Blank, Jr., and James D. Hoffman

U.S. Geological Survey

Edward L. McHugh
U.S. Bureau of Mines

SUMMARY

Abstract

At the request of the U.S. Bureau of Land Management,
approximately 84,165 acres of the Clover Mountains Wilder-
ness Study Area (NV-050-139) was evaluated for mineral
resources (known) and mineral resource potential (undiscov-
ered). In this report, the area studied is referred to as “the
wilderness study area” or simply “the study area;” any refer-
ence to the Clover Mountains Wilderness Study Area refers
only to that part of the wilderness study area for which a
mineral survey was requested by the U.S. Bureau of Land
Management. The study area is located in southern Nevada,
in Lincoln County, about 90 mi northeast of Las Vegas. No
identified mineral resources exist inside the study area, al-
though gold, silver, and copper resources are found immedi-
ately to the west at the Pennsylvania mine. Two parts of the
study area have moderate mineral resource potential for
molybdenum. A large portion of the southern part of the
study area has low mineral resource potential for gold, silver,
ail, gas, and zeolite mineral resources. A small area adjacent
to the west boundary of the study area has low potential for
gold and silver.

Character and Setting

The Clover Mountains Wildemess Study Area is lo-
cated in the southeastern part of Nevada about 20 mi south
of Caliente and 90 mi northeast of Las Vegas (fig. 1). The
study area is characterized by a rugged terrain of moderate
to steep slopes dissected by intermittently active drainages.

Manuscript approved for publication May 27, 1988.

The elevation of the study area ranges from about 3,040 ft
along Meadow Valley Wash to 7,555 ft at Sawmill Moun-
tain (fig. 2).

The study area straddles the south margin of the Cal-
iente cauldron and is underlain by silicic volcanic or vol-
caniclastic rocks of Miocene age (see appendixes for
Geologic Time Chart) of the cauldron complex. These
rocks overlie quartzite, limestone, and shale of Paleozoic
and Mesozoic age that are exposed outside the study area.

Identified Resources

No identified mineral resources exist within the study
area, although gold, silver, and copper resources lie 0.5 mi
to the west at the Pennsylvania mine where open-pit mining
and heap leaching of ore from a quartz-breccia zone in
diorite began in 1986. By October 1986, about 2,000 oz of
gold and 15,000 oz of silver had been recovered.

Mineral Resource Potential

Areas having moderate potential for molybdenum and
low potential for gold, silver, zeolites, and oil and gas have
been delineated in the Clover Mountains Wilderness Study
Area (fig. 2). Two areas in the northern part of the study
area are characterized by molybdenum, tin, zinc, niobium,
manganese, lanthanum, and yttrium geochemical anomalies
in stream-sediment samples, and by the presence of high-
silica rhyolite (quartz porphyry) dikes. Such features
indicate a moderate mineral resource potential for
molybdenum in stockwork-molybdenite deposits in these
areas.
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In the southern part of the study area, along and south
of the margin of the Caliente cauldron complex, the coin-
cidence of areas of hydrothermally altered volcanic rocks
and scattered occurrences of anomalous concentrations of
gold, silver, and arsenic in rock samples suggests the pres-
ence of epithermal precious-metal deposits. Most of this
area has low mineral resource potential for gold and silver.

115°

The presence of zeolites in some of the altered rocks sug-
gests that the same area has low mineral potential for
zeolite resources. A small area on the west border of the
study area immediately east of the Pennsylvania mine also
has low mineral resource potential for gold and silver.
There is low potential for oil and gas within the southern
part of the study area.
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Figure 1. Index map showing location of the Clover Mountains Wilderness Study Area, Lincoln County,

Nevada.
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and 11). However, the silver concentrations are well below
those that are indicative of silver resources. Anomalous
amounts of molybdenum were also measured in samples
from these prospects. Silver, barium, lead, molybdenum,
tin, and zinc are also present adjacent to these prospects.
Substantial amounts of fluorspar and manganese are pres-
ent to the south (Wells Cargo mine, fig. 2).

Slightly anomalous amounts of thorium were found in
the study area but are too low to suggest the presence of
resources. Uranium content in the samples is within the
range expected for felsic igneous rocks (Rose and others,
1979).

Stone, sand, and gravel inside the study area along
Meadow Valley Wash could be used in road and railroad
construction and maintenance. Development of such con-
struction materials at other sites in the study area is unlikely
because of their inaccessibility and remoteness.

ASSESSMENT OF MINERAL RESOURCE
POTENTIAL

By Barry Moring, H. Richard Blank, Jr., and
James D. Hoffman
U.S. Geological Survey

Geology

The Clover Mountains Wilderness Study Area is un-
derlain mostly by volcanic rocks associated with the Cal-
iente cauldron complex of Ekren and others (1977). These
rocks are dominantly rhyolitic ash-flow tuff and post-
caldera sedimentary rocks and also include andesite and
basalt. Faulted and folded Paleozoic and Mesozoic sedi-
mentary rocks crop out outside the caldera margin and
presumably underlie the downdropped caldera block (pl. 1).

Paleozoic and Mesozoic sedimentary rocks form small
but prominent exposures in Pennsylvania Canyon along the
west border of the study area and north of the Tule Desert
near the south border. These rocks crop out in the study
area only in the Pennsylvania Canyon area; other exposures
lie more than 0.5 mi outside the wilderness study area
boundary.

The exposed bedrock in the Pennsylvania Canyon area
is of Cambrian age and consists of the Prospect Mountain
Quartzite, the Pioche Shale, and limestone of the Highland
Peak Formation (Tschanz and Pampeyan, 1970). Both the
quartzite and limestone are massively bedded and form
resistant outcrops. The intervening shale is generally less
than 200 ft thick and forms debris-covered slopes.

Alteration of the Cambrian strata in Pennsylvania
Canyon is of two types: (1) at the Bobcat prospect (fig. 2,
No. 3), hydrothermal alteration has produced discontinuous
breccia zones filled with quartz, opal, galena, and pyrite
(McHugh, 1987), and (2) south of the Pennsylvania mine
(fig. 2, No. 1), contact metasomatism of limestone adjacent

to Tertiary diorite has produced a copper-stained, garnet,
epidote, and idocrase skarn.

South of the study area, outcrops of pre-Cenozoic
rocks consist of Mississippian to Triassic limestone (in-
cluding the Toroweap Formation and Kaibab Limestone)
and continental red beds of shale, siltstone, and sandstone
(Moenkopi Formation in part) (Tschanz and Pampeyan,
1970). Locally, the limestone has been altered and silici-
fied. For example, alteration at the Cherokee mine consists
of hematite-stained, brecciated shear zones that contain
anomalous amounts of lead, zinc, and silver in silicified
limestone (McHugh, 1987). Elsewhere in the district, jas-
peroid bodies have formed at the contact between the
limestone and the overlying Tertiary andesite. Hydrother-
mal fluorspar has replaced limestone at the Wells Cargo
mine (fig. 2) (Tschanz and Pampeyan, 1970).

Tertiary rocks underlie more than 90 percent of the
study area. The oldest of these is an Eocene(?) lacustrine
limestone and conglomerate unit less than 100 ft thick.
This unit unconformably overlies Paleozoic rocks in Penn-
sylvania Canyon (Tschanz and Pampeyan, 1970). The
remainder of the Tertiary rocks are volcanic or volcaniclas-
tic sedimentary rocks of Miocene age.

The earliest evidence of volcanic activity adjacent to
the study area is basalt and porphyritic andesite flows
exposed near the west and south borders of the study area.
These flows are less than 100 ft thick and overlie the lacus-
trine rocks in Pennsylvania Canyon and the Paleozoic and
Mesozoic rocks in the Viola mining district.

Following the eruption of these flows, the area became
a major volcanic center with formation of the Caliente caul-
dron complex (Ekren and others, 1977). This complex is
composed of several overlapping calderas that range in age
from about 23 to 12 Ma; it measures 40 by 18 mi and is
elongate along an east-west axis. The study area straddles
the south margin of this complex.

The Caliente cauldron complex appears to have been
the source of several regional ash-flow tuffs including the
Harmony Hills Tuff (23-20 Ma), Racer Canyon Tuff
(20-18 Ma), Hiko Tuff (19-17 Ma), and Ox Valley Tuff
(15-12 Ma). These tuffs are dacitic to rhyolitic and have
a composite thickness in excess of 3,000 ft in the study
area. Intercalated with these tuffs are rhyolite, andesite,
and basalt flows. A diorite that may be penecontempora-
neous with the earliest of the ash-flow tuffs crops out near
the Pennsylvania mine.

Quartz-porphyry dikes cross-cut the youngest of the
ash flows in the Coldwater Creek area (fig. 2). These rocks
have quartz phenocrysts as large as 0.25 in. across and
small, highly altered biotite crystals in a gray aphanitic
matrix. The dikes form indistinct outcrops but are as thick
as 15 ft and have a general east-west trend that approxi-
mately parallels the inferred south caldera margin. These
dikes appear to be a late-stage high-silica rhyolite intrusion
related to the waning of caldera activity.
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The west lobe of the caldera has resurged, but else-
where the margin is covered by welded tuff and post-
caldera volcaniclastic sedimentary rocks and rhyolite flows.
The volcaniclastic rocks are probably caldera fill (Ekren
and others, 1977).

Evidence for at least four stages of tectonic activity are
present in the study area. The earliest stage produced folds
and cleavage within the Paleozoic and Mesozoic rocks.
The second episode was responsible for the unroofing and
tilting of Paleozoic and Mesozoic strata. This was followed
by faulting associated with caldera activity and collapse
between about 23 and 12 Ma. Finally, the area was faulted
along post-caldera, northwest-trending, basin-and-range
style faults. Faults and fractures associated with both the
caldera formation and basin-and-range faulting have been
important in localizing later hydrothermal fluids that al-
tered and mineralized parts of the study area.

Geochemistry

A total of 40 rock, 136 stream-sediment, and 133 non-
magnetic heavy-mineral-concentrate samples were col-
lected from the study area by the U.S. Geological Survey
(Hoffman and Day, 1984). Samples were analyzed for 31
elements using a six-step semiquantitative-emission spec-
trographic method (Grimes and Marranzino, 1968).

Inspection of the data on heavy-mineral concentrates
indicates areas that have anomalous concentrations of bar-
ium and thorium along the west edge of the study area
(Hoffman and Day, 1984). The barium anomalies appear
to be associated with an area of moderately to intensely
hydrothermally altered rhyolitic and tuffaceous rocks
mapped by Ekren and others (1977). These anomalies
probably represent minor hydrothermal veining. Thorium
is probably derived from accessory heavy minerals such as
monazite that commonly occur in the rhyolitic rocks.
Neither the barium or thorium anomalies indicate signifi-
cant potential for mineral deposits.

Inspection of the stream-sediment data indicates that
samples from the Coldwater Creek area contain anomalous
amounts of molybdenum (5-30 ppm), tin (10-20 ppm),
zinc (200-300 ppm), manganese (1,500-5,000 ppm), lan-
thanum, (100-500 ppm), yttrium (100-200 ppm), niobium
(greater than 100 ppm), and zirconium (greater than 1,000
ppm). These elements are consistent with those common to
molybdenum-porphyry systems (Cox, 1986; Theodore,
1986). A second area, west of Stokes Flat, yiclded a few
samples that contain anomalous concentrations of the same
element suite. This clustering of anomalies is, at least in
part, spatially associated with quartz-porphyry dikes that lie
sub-parallel to the caldera margin. The coincidence of the
anomalies and dikes suggests a deeply buried stockwork-
molybdenite system. Resampling of rocks and stream
sediments in the Coldwater Creek area in 1985 failed to

disclose any additional anomalous samples (R.L. Elliott,
written commun., 1986).

Geophysics

The Clover Mountains Wildemness Study Area lies on
the south flank of the Caliente cauldron complex (Noble,
1968; Noble and McKee, 1972; Ekren and others, 1977)
and is only a few miles northeast of the Kane Springs Wash
eruptive center (Noble, 1968; Novak, 1984). Intrusive
bodies and volcano-tectonic structures of importance in
assessment of mineral resource potential may be concealed
beneath the extensive cover of volcanic and surficial depos-
its in the area. Delineation of such features is facilitated by
use of regional gravity and aeromagnetic data.

Gravity data have been obtained from files of the
National Defense Mapping Agency (DMA) through the
Center for Geophysical and Solar-Terrestrial data (Boulder,
CO 80303), supplemented by data from 80 new gravity
stations established in the Clover Mountains and vicinity
during October-November 1986. The DMA data are in-
cluded in a published Bouguer anomaly map of the Cal-
iente 1° by 2° sheet (Healey and others, 1981), which has
been interpreted by Snyder (1983). Aeromagnetic data
were obtained from a regional survey flown on north-south
lines at 1-mi spacing and 9,000-ft barometric altitude (U.S.
Geological Survey, 1973). A published aeromagnetic map
of the Caliente 1° by 2° sheet incorporating this and other
surveys is also available (Saltus and Snyder, 1986).

In addition, widely spaced aeroradiometric traverses
over the area have been carried out in conjunction with the
National Uranium Resource Evaluation (NURE) program.
From a study of these data, J.S. Duval of the U.S. Geologi-
cal Survey reports (written commun., 1985) “* * * gverall
moderate radioactivity, with values of 1.7-2.5 percent
potassium, 2.5-3.5 ppm equivalent uranium, and 14-30
ppm equivalent thorium. There are no potassium or ura-
nium anomalies within the boundaries of the area or in the
immediate vicinity. A moderate thorium anomaly occurs in
the northern tip of the area.” The thorium anomaly may be
associated with a granitic intrusion inferred from the aero-
magnetic data, as is discussed in a later section. In general,
the background levels of potassium, uranium, and thorium
are commensurate with those to be expected in volcanic
terrane that includes abundant rocks of rhyolitic composi-
tion.

Gravity

A complete Bouguer gravity anomaly map of the
Clover Mountains Wilderness Study Area and vicinity is
shown in figure 3. Standard U.S. Geological Survey pro-
cedures were followed in reducing values of observed
gravity to Bouguer anomalies; terrain corrections were
made from digital topographic data out to a distance of 100
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mi (167 km) from each station (see, for example, Cordell
and others, 1982). No corrections were made manually. A
reduction density of 2.67 g/cm® was used throughout.

Anomaly relief over the area of the map is approxi-
mately 80 mGals. The principal features of the anomaly
field are (1) a strong down-to-the-north gradient across the
south third of the map area, (2) a system of depressions in
the north third of the map area, and (3) a depression in the
southern Delamar Mountains. Although the wilderness
study area is nearly surrounded by these features, the
anomaly field within it is loosely constrained and consists
mainly of a weak down-to-the-northeast gradient.

The strong north-south gradient is a segment of a first-
order regional gradient belt that extends westward through
southern Nevada into California and eastward into south-
western Utah. As has been pointed out by Eaton and others
(1978), this gradient roughly coincides with the southern
limit of voluminous silicic volcanism in the Great Basin
and also with an abrupt decrease of average regional eleva-
tiontoward the south. Eaton and others (1978) calculate the
depth to the causative density discontinuity to be a maxi-
mum of 7.5 £9 mi. They further show that the discontinu-
ity must involve mainly crustal rocks and speculate that it
represents the south margin of voluminous middle- to
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upper-crustal silicic intrusions. In the vicinity of the Clover
Mountains the north-south gradient can be partly accounted
for by a sharp change in depth to the Proterozoic crystalline
basement. North of the gradient, relatively light silicic
intrusive and volcanic rocks are both present in large vol-
umes above the basement, resulting in a decrease of the
mean upper-crustal density.

Gravity-anomaly depressions north of the study area
are associated with the Caliente cauldron complex. The
minima centers near A, B, and C (fig. 3) are aligned
roughly east-west and delineate the axial zone of the
complex. The weak northeasterly anomaly gradient within
the study area is possibly the signature of a partial ring
fracture. In general, the gravity expression of ring fractures
of the complex is obscured by the effects of northwest-
trending, post-caldera normal faults.

The gravity depression at D (fig. 3) lies immediately
north of the Kane Springs Wash eruptive center, which is
situated on the first-order north-south gradient and pro-
duces no detectable anomaly at a regional scale. The
source of this low may be a collapsed caldera concealed
beneath volcanic and volcaniclastic rocks of the southern
Delamar Mountains.

Aeromagnetics

A total-intensity aeromagnetic-anomaly map of the
Clover Mountains Wilderness Study Area and vicinity at a
drape elevation of 1,000 ft above terrain is shown in figure
4. An International Geomagnetic Reference Field (IGRF)
has been removed from the data.

The “noisy” character of the residual-anomaly field
over much of the map reflects the presence of numerous
strongly magnetized rock bodies at or near the land surface
and is typical of Cenozoic volcanic terranes with consider-
able structural and topographic relief. The main features of
interest are (1) a broad east-west anomaly trough north of
the study area, (2) a curvilinear positive anomaly that trav-
erses the northern part of the study area, (3) an anomaly
depression, ringed by highs, west of the study area, and (4)
a positive anomaly at the extreme east boundary of the
study area.

The area immediately north of the study area contains
many local field disturbances that together occupy a broad
anomaly depression, or trough, in the axial zone of the
Caliente cauldron complex. This trough roughly coincides
with the zone of gravity depressions produced by coalesc-
ing calderas. The trough is bounded on the north by posi-
tive anomalies with maxima at A and B (fig. 4) and by
positive anomalies that occur outside the map boundaries.
On the south the trough is bounded by the intense ring-like
positive anomaly at C (fig. 4) and by a sub-linear positive
anomaly.

The curvilinear positive feature across the study area
extends for about 28 mi in an approximately east-west di-
rection. It has two intense maxima: at D (fig. 4) in the

northern part of the study area, and immediately west of D
on the northwest boundary of the study area. Silicic intru-
sive rocks crop out in the vicinity of the western maximum;
elsewhere, the rocks associated with the anomaly are
mainly lavas and tuffs of the Caliente cauldron complex.
Analysis of anomaly gradients at D (fig. 4) yield a depth-
to-source estimate of 3,200 ft below the surface. The high
at D (fig. 4) may indicate the presence of a concealed
intrusion. The sub-linear anomaly as a whole probably
represents the combined effects of local intrusions and
strongly magnetized lavas on the south flank of the caul-
dron complex.

The anomaly low west of the study area (E, fig. 4)
coincides with a deep gravity-anomaly low (see above) and
supports the proposition that an older, buried collapse
caldera is present north of the Kane Springs Wash eruptive
center. Maxima on the anomaly ridge that partially en-
closes the low on the south and east are associated with
syenite plugs. On this basis it is considered possible that
syenitic intrusive rock is present at depth beneath upper
Kane Springs Wash near the west margin of the study area.

The strong aeromagnetic high at F (fig. 4) and weaker
highs 5-10 mi to the southwest occur in the vicinity of
structurally elevated Paleozoic rocks at or near the south-
west boundary of the study area. These highs may also
represent concealed intrusions.

Mineral Resource Potential

Two areas, one along Coldwater Creek in the north-
central part of the Clover Mountains Wilderness Study
Area and one to the northwest just west of Stokes Flat, are
characterized by stream-sediment geochemical anomalies
of molybdenum, tin, zinc, niobium, manganese, lanthanum,
yttrium, and zirconium. Molybdenum, tin, zinc, niobium,
manganese, and yttrium are characteristic of the geochemi-
cal signature of granite-molybdenite deposits (Ludington,
1986). The occurrence of these anomalies corresponds to
areas underlain by high-silica rhyolite (quartz-porphyry)
dikes that are younger than the ash-flow tuff sheets. The
association of molybdenum deposits with rhyolite porphyry
dikes is well established (Cox, 1986; Theodore, 1986).
These two areas have a moderate resource potential for
molybdenum, certainty level C (fig. 2). Analysis of the
sediment samples for fluorine might better define the cer-
tainty of assessment of these two areas, but exploratory
drilling would be necessary to raise the certainty level to D.
See appendixes for definition of mineral resource potential
and certainty of assessment.

Post-caldera, fracture-controlled hydrothermal-altera-
tion processes have been important in the formation of
deposits of gold, silver, mercury, and some industrial
minerals. An area of hydrothermal alteration in the south-
em part of the study area is associated with the south
margin of the Caliente cauldron complex and may represent
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the results of the hydrothermal-alteration processes de-
scribed above. Coincident with this altered area are scat-
tered low levels of gold, silver, and arsenic in rock-chip
samples (McHugh, 1987). The metal content of these
samples is not high enough to represent a deposit, but de-
tailed mapping and sampling could possibly delineate areas
with higher concentrations. Thus a large portion of the
southern part of the study area has been assigned a low
potential for gold and silver in precious-metal epithermal
deposits, certainty level C. Detailed geologic mapping and
geochemical sampling within this area would be required to
further define any possible exploration targets and change
the level of certainty and perhaps the level of assessment.

114°45

Significant amounts of zeolite minerals have been
identified in altered rocks in at least one area (McHugh,
1987). The areal distribution of zeolite minerals is un-
known, but the geology is permissive for a low mineral
resource potential for zeolite minerals with a certainty level
of B in the same altered area described above. This desig-
nation could be changed by widespread mineralogical stud-
ies of rock samples from within the altered area.

The west edge of the study area immediately east of
the Pennsylvania mine has low potential, certainty level B,
for gold and silver. A constant projection of the ore body
at Pennsylvania mine would intercept the study area 1,800
ft below the west boundary (McHugh, 1987). Although the
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Figure 4. Map showing aeromagnetic data for the Clover Mountains Wilderness Study Area, Lincoln County, Nevada. Hachures
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consistency of this projection is highly speculative consid-
ering the distance (0.5 mi), faulting, and the chance of
multiple caldera margins, the possibility of a down-dip
extension of the zone of mineralization at the mine cannot
be totally discarded.

There is low oil and gas resource potential outside
(south of) the caldera margin in the study area, certainty
level B. Sandberg (1983) included the study area in his
“cluster 7” where Cretaceous and Tertiary source beds may
have reached thermal maturity and therefore the cluster has
a low petroleum potential. Thermal maturation of the Pa-
leozoic rocks had not been tested at the time of Sandburg’s
study.
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DEFINITION OF LEVELS OF MINERAL RESOURCE POTENTIAL
AND CERTAINTY OF ASSESSMENT

LEVELS OF RESOURCE POTENTIAL

H

HIGH mineral resource potential is assigned to areas where geologic, geochemical, and geophysical char-
acteristics indicate a geologic environment favorable for resource occurrence, where interpretations of data
indicate a high degree of likelihood for resource accumulation, where data support mineral-deposit models
indicating presence of resources, and where evidence indicates that mineral concentration has taken place.
Assignment of high resource potential to an area requires some positive knowledge that mineral-forming processes
have been active in at least part of the area.

MODERATE mineral resource potential is assigned to areas where geologic, geochemical, and geophysical
characteristics indicate a geologic environment favorable for resource occurrence, where interpretations of data
indicate reasonable likelihood for resource accumulation, and (or) where an application of mineral-deposit models
indicates favorable ground for the specified type(s) of deposits.

LOW mineral resource potential is assigned to areas where geologic, geochemical, and geophysical characteristics
define a geologic environment in which the existence of resources is permissive. This broad category embraces
areas with dispersed but insignificantly mineralized rock, as well as areas with little or no indication of having
been mineralized.

NO mineral resource potential is a category reserved for a specific type of resource in a well-defined area.
UNKNOWN mineral resource potential is assigned to areas where information is inadequate to assign a low,
moderate, or high level of resource potential.

LEVELS OF CERTAINTY

oCn®E>

Available information is not adequate for determination of the level of mineral resource potential.
Available information only suggests the level of mineral resource potential.

Available information gives a good indication of the level of mineral resource potential.
Available information clearly defines the level of mineral resource potential.

A B C D
U/A H/B H/C H/D
HIGH POTENTIAL HIGH POTENTIAL HIGH POTENTIAL

=
é M/B M/C M/D
y4
= MODERATE POTENTIAL | MODERATE POTENTIAL| MODERATE POTENTIAL
Q| UNKNOWN POTENTIAL
O L/B L/C L/D
)
@) LOW POTENTIAL LOW POTENTIAL LOW POTENTIAL
]
o
o) N/D
|
g NO POTENTIAL
(V8
-

LEVEL OF CERTAINTY ——»

Abstracted with minor modifications from:

Taylor, R.B., and Steven, T.A., 1983, Definition of mineral resource potential: £conomic Geology, v. 78, no. 6, p. 1268-1270.

Taylor, R.B., Stoneman, R.)., and Marsh, S.P., 1984, An assessment of the mineral resource potential of the San Isabel National Forest, south-central Colorado: U.S.
Geological Survey Bulletin 1638, p. 40-42.

Goudarzi, G.H., compiler, 1984, Guide to preparation of mineral survey reports on public lands: U.S. Geological Survey Open-File Report 84-0787, p. 7, 8.
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RESOURCE/RESERVE CLASSIFICATION

IDENTIFIED RESOURCES

UNDISCOVERED RESOURCES

Demonstrated Probability Range
Inferred
Measured | Indicated Hypothetical Speculative
‘ Inferred I
ECONOMIC Reserves Reserves
I I
T T inferred | o
MARGINALLY Marginal fv:‘asgial
ECONOMIC Reserves Reserves
- I
SUB DemorI\strated Inferred !
- Subeconomic Subeconomic
ECONOMIC Resources Resources |
] |

Major elements of mineral resource classification, excluding reserve base and inferred reserve base. Modified from McKelvey, V.E., 1972, Mineral
resource estimates and public policy: American Scientist, v. 60, p. 32-40; and U.S. Bureau of Mines and U.S. Geological Survey, 1980, Principles
of a resource/reserve classification for minerals: U.S. Geological Survey Circular 831, p. 5.
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GEOLOGIC TIME CHART
Terms and boundary ages used by the U.S. Geological Survey in this report

AGE ESTIMATES OF

EON ERA PERIOD EPOCH BOUNDARIES IN
MILLION YEARS (Ma)
Quaternary H(?Iocene 0.010
Pleistocene 1.7
Neogene Pliocene 5
Cenozoic Subperiod Miocene 24
Terti li
ertary Paleogene Oligocene 38
Subperiod Eocene 55
Paleocene 66
Late
Cretaceous Early P 96
138
Late
Mesozoic Jurassic Middle
Early
205
Late
Triassic Middle
Early
~240
Permi Late
Phanerozoic ermian Early
290
Late
Pennsylvanian Middle
Carboniferous
Early
Periods ~330
s Late
Mississippian
Early
360
Late
Devonian Middle
Paleozoic Early
410
Late
Silurian Middle
Early
435
Late
Ordovician Middle
Early
500
Late
Cambrian Middle
Early
1~570
Late Proterozoic
Proterozoic Middle Proterozoic 700
Early P i 1600
a[y ;‘otehrozom 2500
2 e o
Archean 1acte Archean 3400
Early Archean
------------------------------------------- (38007)- - - - - - - - - - oo e - - 1
pre-Archean?
4550

'Rocks older than 570 Ma also called Precambrian, a time term without specific rank.

Informal time term without specific rank.
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Table 1. Mines and prospects in and adjacent to the Clover Mountains Wilderness Study Area, Lincoln County, Nevada

[* indicates outside study area)

Map
No.

Name

Summary

Workings and production

Sample and resource data

1*

4

Pennsylvania
mine (Culver-
well, Jumbo)

Iron Blossom
prospect

Bobcat prospect

Kyle Siding
prospect

Mineralized quartz breccia in Terti-
ary diorite along a sheared zone
that strikes N. 20° W. and dips 20°
NE. The replacement quartz
breccia has been traced for 3,000 ft
along strike and to a depth of 620
ft in workings. The zone is 3to 7
ft thick in the old Pennsylvania
workings and as much as 70 ft
thick in the vicinity of the pro-
posed Jumbo pit. The diorite is in
contact with Cambrian sedimen-
tary rocks to the south and is
overlain by Tertiary volcanic rocks
to the east. The quartz breccia
contains limonite, malachite, and
chrysocolla; diorite-carbonate con-
tacts to the south contain mineral-
ized calc-silicate pods.

A massive to porous limonite and
hematite zone along bedding in
limestone strikes N. 20° W., dips
20° SW, and is 1.5 to 2.4 ft thick.
The zone is exposed for 20 ft in
workings and intermittently for 70
ft to the southeast where it is jas-
peroidal near its contact with over-
lying rhyolite.

A vertical, hematitic breccia zone in
dolomite strikes N. 30° W. The
zone contains quartz, opal, pyrite,
and sparse galena, and is 6 ft thick
in the main shaft but exposed for
less than 30 ft along strike. Seg-
ments of other, similar, subparallel
shear zones are exposed to the
north and east; they are narrow
and discontinuous.

A limonitic shear zone in andesite
strikes N. 65° W. and dips 70° NE.
The zone contains quartz lenses
and stringers and is stained with
manganese oxides. It is exposed
for 140 ft along strike; thickness
averages 3 ft. Argillic alteration in
overlying ash-flow wff is perva-
sive, and iron-oxide staining is in-
tense along a striking N. 70° W.
striking shear zone.

Three shafts 620, 265, and 110 ft
deep; eight pits and open cuts.
Ore mined before 1881 yielded
$20-25/ton (Angel, 1958, p. 485);
additional shipments made in 1914
(Marshall, 1948, p. 6). U.S. Bu-
reau of Mines’ records show that
74 tons of ore mined in 194142
yielded 50 oz gold, 691 oz silver,
1,280 Ib copper, and 192 Ib lead.
Shallow shafts and trenches are
just south of the Pennsylvania
shafts at the old Culverwell and
Jumbo workings where about
1,500 tons of ore that averaged
1.75 oz/ton gold, 7.6 oz/ton silver,
0.5 percent lead, and 0.08 percent
copper were mined between 1932
and 1953. About 90,000 tons of
ore that averaged 0.11 ozfion gold
and 1.0 to 1.5 ozfion silver were
mined in 1986 for heap leaching.
By October 1986, about 2,000 oz
gold and 15,000 oz silver were
recovered. At least nine pits and
two adits with no record of pro-
duction are south of the Jumbo
workings.

Two trenches, 18 and 20 ft long, are
each about 6 ft wide and 3 ft deep.

The main breccia zone is exposed in
a 60-fi-deep vertical shaft. Three
shallow trenches and a 10-fi-deep
vertical shaft are on the other
subparallel zones.

Four prospect pits are along the
shear zone in andesite. One
sloughed pit may have been 10 ft
deep.

Twelve samples of quartz breccia

from the Jumbo pit area contain as
much as 0.06 ozfton gold and 1.1
ozfton silver, and average 0.01 oz/
ton gold, 0.2 oz/ton silver, 181 parts
per million (ppm) copper, 75 ppm
lead, and 52 ppm zinc. Thirteen
samples, mainly of tuff or diorite
along contacts with carbonate rocks
contain, 0.0002 to 0.0927 oz/ton
gold. A 700,000-ton resource of
leachable ore that contains 0.039 oz/
ton gold was estimated by the
owner. The current operators iden-
tified a 100,000-ton resource that
was mostly mined in 1986.

One of two samples from the work-

ings contains 0.0069 oz/fion gold; no
gold was detected in the other. The
samples also contain 0.015 and
0.031 ozfion silver, 15 and 19 ppm
copper, less than 10 and 66 ppm
lead, and 42 and 190 ppm zinc,
respectively. A sample from jasper-
oid in outcrop contains no detect-
able gold and 0.013 oz/ton silver.

A sample from the main breccia zone

contains 0.0220 ozfion gold, 1.37
oz/ton silver, 0.008 percent copper,
4.1 percent lead, and 1.5 percent
zinc. Three samples from the other
zones contained 0.0004 to 0.017 oz/
ton gold, 0.05 to 1.20 ozfion silver,
0.001 to 0.016 percent copper, 0.004
to 4.4 percent lead, and 0.02 to 2.7
percent zinc.

Gold was detected (0.0002 ozfion) in

one of two samples from the shear
zone in andesite. No silver or sig-
nificant amounts of other elements
were detected. Of five samples of
ash-flow tuff, one contains 0.0008
oz/ton gold. No other elements of
economic significance were detected.

Mineral Resources of the Clover Mountains Wilderness Study Area, Lincoln County, Nevada D17



Table 1. Mines and prospects in and adjacent to the Clover Mountains Wilderness Study Area, Lincoln County, Nevada—

Continued
I\I/\}ap Name Summary Working and production Sample and resource data
o.
5* Grandview Claims were staked in 1963, they are  None One grab sample of opaline silica
prospect underlain by ash-flow and ash-fall contains 14.0 ppm arsenic and no
wff. Stringers of opaline silica in detectable gold, silver, antimony,
the wff are as thick as 2 in. mercury, or thallium.

6 Yon prospect Welded ash flow tuff is bleached, None Six of eleven samples of altered ash-
silicified, and stained with hema- flow wff contain 0.011 to 0.020 oz/
tite along fissures. Rhyolite dikes ton silver, and two of four samples
as much as 40 ft thick strike north- from rhyolite dikes contain 0.010 and
westerly through the wff and lo- 0.011 ozfion silver. None contain
cally contain disseminated pyrite. detectable gold or antimony; 13 con-

tain 3 to 12.8 ppm arsenic. No other
elements are anomalies.

7 Gold 23-31 Bleached and silicified intermediate  None Five of ten outcrop samples contain

prospect lava and tff are 2 mi south of the 0.0011 to 0.0018 ozfton gold; six
projected rim of the Caliente caul- contain 0.011 to 0.012 oz/ion silver.
dron complex. Fissures are com- None contain anomalous arsenic,
monly stained with hematite. antimony, or other elements of eco-
nomic significance.
8 Gold 1-22 Altered lava and wff are 2 mi south  None One of ten outcrop samples contain
prospect of the projected rim of the Caliente 0.0005 oz/ton gold; two contain
cauldron complex. Quartz string- 0.016 and 0.024 oz/ton silver. None
ers to 2 in. thick are common. contain anomalous arsenic, anti-
mony, or other elements of economic
significance.

9* Wall Street Poorly exposed quartz veins and  Four shallow prospect pits and a 20-  Chip sample of massive quartz con-

prospect coarse calcite stringers strike ft-long adit are in the quartz-bear- tained 0.013 ozfton silver. Sample of
northwesterly in white, recrystal- ing limestone. coarse calcite contain 0.050 oz/ton

lized limestone. The quartz veins silver, 0.20 percent lead, and 0.81

are as much as 2.5 ft thick, and percent zinc. Grab sample of vein

contain lenses of limonitic box- quartz in talcose limestone contain

work. 0.014 ozfton silver. Grab sample of

limonitic boxwork contain 0.0007

ozfton gold and 0.049 oz/ton silver.

10* Gold Chance A contact zone of limestone with  Four shallow prospect pits and two  One of seven chip samples from near

prospect overlying andesite is sheared, trenches 30 and 40 ft long are the limestone- andesite contact con-
brecciated, and silicified. The along limonitic contact zones. At rained 0.015 ozfton gold, and 160
zone is limonite stained and strikes least one drillhole is near the pits; ppm molybdenum. Several samples
N. 30-40° W. and dips 35° NE. depth is unknown. contained silver (0.011 to 0.103 oz
Quartz stringers are along joints, ton). No other elements were found
and pyrite is scattered through the to be anomalous.
limestone. Shale interbeds contain
cherty bands. A 10-ft-thick felsic
dike strikes N. 20° W. through the
sedimentary beds.

11* Cherokee 1-12 A shear zone in silicified limestone A 62-ft adit and sloughed shaft are Three of four samples from the he-

prospect strikes N. 61° E. and dips 30° NW. on the shear zone in silicified matitic, sheared silicified limestone
Brecciated limestone in the zone is limestone. Three shallow pits and contained 0.016 to 0.025 oz/ton sil-
in a hematitic, siliceous matrix. a 40-ft inclined shaft are in the al- ver. Two of four samples from the
Average thickness of a 40 ft expo- tered ash-flow tff zone 1,300 ft  altered ash-flow tuff contained
sure is 3 ft. Argillized, silicified north of the adit. 0.047 and 0.052 ozfton silver. No
thyolitic ash-flow tuff north of the samples contained detectable gold
shear zone is 65-80 ft wide and or antimony. Six samples contained
exposed for 300 ft along a N. 10° 82-490 ppm barium (average 278
W. trend. ppm), and 24-140 ppm molybde-

num (average 72 ppm).
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