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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 of 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 Little High
Rock Canyon Wilderness Study Area (CA-020-913/NV-020-008), Humboldt and Washoe
Counties, Nevada.
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U.S. Geological Survey

Thomas J. Peters
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SUMMARY
Abstract

At the request of the U.S. Bureau of Land
Management, 17,320 acres of the Little High Rock
Canyon Wilderness Study Area (CA-020-913/NV-020-
008) were studied. In this report, the area studied is
referred to as "the wilderness study area," or simply
"the study area." The study area is in the west-central
Calico Mountains in Humboldt and Washoe counties,
Nevada. Geological, geochemical, geophysical, and
mineral surveys were conducted by the U.S. Geological
Survey and the U.S. Bureau of Mines in 1985 to assess
the mineral resources (known) and mineral resource
potential (undiscovered) of the study area. No
resources were identified in the study area, but the
results of these surveys indicate three areas with
moderate resource potential for gold and silver in
epithermal deposits in the northwestern, central, and
southern parts of the area. Elsewhere within the study
area, the potential for these resources is low. Two
small areas in the southeastern part of the study area
have low potential for uranium resources; one small
area has low potential for pozzolan resources, and one
area has low potential for perlite resources. Potential
for geothermal resources is low in the entire study
area.

Character and Setting
The study area is in the west-central Calico

Mountains, about 45 mi southeast of Vya, Nev. (fig.
1). The topography is typical of deeply dissected

plateaus. Relief in the area is moderate; elevations
range from 5,000 ft at the east end of Little High
Rock Canyon to 6,474 ft 0.25 mi north of McConnel
Canyon (fig. 2). The study area is underlain by a
sequence of lava flows and pyroclastic deposits that
overlie and interfinger with lake and stream
sediments; all are of Miocene age (see appendixes for
geologic time chart). These volcanic and sedimentary
rocks are faulted and locally altered.

Identified Resources

No prospects or mineralized areas with identified
resources were found within the study area. Small
pozzolan (additive to aid in underwater hardening of
cement), perlite (light-weight aggregate used in the
plaster industry), and uranium occurrences are present,
but are distant from transportation centers or
anticipated markets.

Mineral Resource Potential

Three parts of the study area have moderate
resource potential for gold and silver in epithermal
deposits of hot-spring origin, and three small areas
have low potential for pozzolan, perlite, or uranium
resources. The rest of the study area has low resource
potential for gold and silver in epithermal deposits and
geothermal energy.

The three areas that have moderate resource
potential for gold and silver of hot-spring origin (fig. 2)
contain anomalous concentrations of arsenie,
antimony, bismuth, cadmium, mercury, tellurium, and
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Figure 1. Index map showing the location of the Little High Rock Canyon Wilderness Study Area, Humboldt and Washoe Counties,

Nevada.
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The pozzolan-bearing sediment occurrence (fig. 2
and table 1, No. 4) contains 28 million tons of
pozzolanic material. Most pozzolan used in the United
States is fly ash, a byproduct of coal-fired furnaces.
The only known producing domestic natural pozzolan
deposit, Lassenite Industries mine at Doyle, Calif., is
located at a railhead. The Lassenite product is
calcined (roasted) to ensure a low-water requirement,
but calcining alone would probably not produce a
suitable product from pozzolanic material in the study
area; montmorillonite clay would also need to be
removed. Remoteness and expensive processing make
exploitation of the deposit unlikely.

The perlite occurrence (fig. 2 and table 1, No. 5)
contains approximately 2 million tons of material,
which is considerably less than typical economic
deposits, which generally exceed 10 million tons. More
importantly, however, the occurrence is 45 mi from
- the nearest railhead at Gerlach, Nev. In addition, the
perlite is only suitable for aggregate, a high bulk-low
value end use. Alternate materials can be substituted
for all uses of perlite, if necessary (U.S. Bureau of
Mines, 1986, p. 115).

Mining of perlitic and pozzolanic materials from
the study area could be feasible if a major local
construction project were required by a government
agency such as the U.S. Bureau of Reclamation,
Department of Defense, or Department of Energy.
Product quality and remoteness, however, preclude the
usefulness of these materials to the general economy
for the foreseeable future.

Uranium occurrences at the Big Doubt prospect
(fig. 2 and table 1, No. 3) are too low in grade and too
scattered to be of economic interest. The best
material found, 0.2 lb per ton uranium oxide is worth
only $3.45 per ton at a price of $17.25 per 1b
(Engineering and Mining Journal, 1986, p. 9).

ASSESSMENT OF POTENTIAL FOR UNDISCOVERED
RESOURCES

By William J. Keith, Robert L. Turner, and
Donald Plouff
U.S. Geological Survey

Geological Studies

The study area is in the west-central part of the
Calico Mountains, a poorly defined group of mountains
in the transition zone between the Basin and Range
and the Columbia Plateau physiographic provinces. It
consists of interfingering pyroclastic deposits, mafic
and silicic lava flows, and fluviolacustrine sediments.
All of these rocks are of Miocene age (5 to 24 million
years before present, or Ma; see appendixes for
\geologic time chart).

The oldest unit in the study area is a series of
aphanitic andesite lava flows equivalent in age to the
Steens Basalt (lavas of Steens age, Noble and others,
1973, p. 1396). Most flows do not contain visible
phenocrysts but a few contain large (0.5 in) thin
plagioclase phenocrysts, a distinctive feature of the
Steens Basalt. The unit interfingers with the
fluviolacustrine sediments of the High Rock sequence
of Bonham (1969).

The Summit Lake Tuff (Noble and others, 1970),
which overlies the andesite, is a brown to reddish-
brown, generally quartz-poor, densely welded ash-flow
tuff. The tuff typically displays fiamme and contains
phenocrysts of anorthoclase and minor biotite,
clinopyroxene, and amphibole, It has an approximate
potassium-argon age of 15.5 Ma (Noble and others,
1970, p. D27).

The Cafion Rhyolite (Merriam, 1910) consists of a
series of laminated rhyolite flows. The flow
laminations usually appear as pink, red, or gray color
bands separated by thin bands of quartz. Much of the
unit is spherulitic, with spherulites as much as 5 em in
diameter (Bonham, 1969). Three potassium-argon ages
are available for this unit: 13.7+1.4 Ma on glass,
16.311.3Ma on sanidine, and 22.3:t1.8 Ma on alkali
feldspar. The 22.3 Ma age is considered unreasonable
in light of stratigraphic and structural relations and
dates of other units (McKee and Marvin, 1974, p. 3).

The Soldier Meadow Tuff (Noble and others,
1970) overlies the Summit Lake Tuff in this area and
is a bluish gray, partly to densely welded ash-flow
sheet composed of many individual flows (Korringa,
1973, p. 3856). Phenocrysts consist largely of smokey
quartz and sodic sanidine, minor arfvedsonite, and
iron-rich clinopyroxene. The sanidine is locally
chatoyant. The Soldier Meadow Tuff has an
approximate potassium-argon age of 15 Ma (Noble and
others, 1970, p. D29).

The High Rock sequence of Bonham (1969)
consists of a sequence of ash-flow and air-fall tuffs,
silicic lava flows, and tuffaceous fluviolacustrine
deposits that both interfinger with and overlie the rock
units described above.

The oldest unit in the High Rock sequence
consists of white to buff to gray fluviolacustrine
sediments that grade upward into air-fall tuffs and
tuffaceous fluviolacustrine sediments. This unit
interfingers with the andesite.

Overlying the fluviolacustrine sediments is the
tuff of Little High Rock Canyon. This tuff is pink to
bluish red and shows abundant fiamme near the base.
Sparse sanidine crystals are the only phenocrysts.

The uppermost unit of the High Rock sequence,
the rhyolite of Little High Rock Canyon, is a pink to
buff to gray rhyolite lava flow petrographically similar
to the Caifion Rhyolite. Phenocrysts consist of glassy
feldspar, quartz (some of which are amethyst), and
biotite. The unit has more vapor phase material and
more phenocrysts than the Canon Rhyolite.

Geochemical Studies

Geochemical data were obtained from a regional
geochemical reconnaissance study (Barringer, 1982)
and rock and stream sediment samples collected by the
U.S. Geological Survey in 1985 (unpub. data).

Three localities within the study area contain
anomalous concentrations of several precious-metal
indicator elements: the northwestern part, a small
area in the center of the study area, and McConnel
Canyon.

The northwestern part of the study area has
anomalous concentrations of arsenie, antimony, and
silver, which may indicate epithermal precious-metal
mineralization. Anomalous concentrations of zine,
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cadmium, and lead also are found in this area. The
highest concentrations are found in the Canon
Rhyolite. Anomalous concentrations of arsenic,
antimony, and zine are found in and near Little High
Rock Canyon in the High Rock sequence.

The small area in the center of the study area
contains anomalous concentrations of arsenic,
antimony, bismuth, cadmium, silver, tin, and zinc.
Mineralization is probably controlled by north-trending
fault systems.

Samples from the McConnel Canyon area contain
anomalous concentrations of antimony, arsenie,
bismuth, cadmium, chromium, mercury, nickel,
tellurium, tin, and zine. The nickel and chromium
anomalies represent concentrations of the elements
from the nearby mafic andesite. The tin is probably
concentrated from the Cafion Rhyolite upstream; the
other anomalous concentrations probably represent a
hot-spring type deposit. This conclusion is also
supported by the nearby occurrence of siliceoussinter.

Anomalous concentrations of tin and arsenic are
present sporadically_throughout the study area. Small
areas (2 to 20 ft“) of opal containing anomalous
concentrations of arsenic are also found throughout
the area. These opalized areas are present at various
stratigraphic levels in the silicic rocks. The tin
anomalies found in the heavy mineral concentrates are
probably derived from the silicic rocks.

Geophysical Studies

Geophysical evaluation of the mineral resources
of the study area was based on interpretations of three
kinds of geophysical data: aerial gamma-ray,
aeromagnetic, and gravity surveys.

Radiometric data were compiled by Geodata
International, Inc. (1978), for the National Uranium
Resource Evaluation (NURE) program of the
Department of Energy. Two east-west flightlines
totalling about 8 mi in length and separated by about 3
mi recorded gamma-ray flux from radioactive isotopes
of uranium, thorium, and potassium. Flight altitudes
varied from 300 to 700 ft above the ground. The
northern flightline recorded no anomalies in the study
area. The southern flightline, which nearly overlies
McConnel spring, has conspicuously low radioactive
levels for all three records of radioactive flux. The
lows occur over a one-mile segment near the east edge
of the study area. The values of the minima are
approximately the same as the background level over
sediments in other parts of the region. The location of
the minima does not correlate with a flight-altitude
high (topographic low) nor an area of marked surface
rock alteration. Inasmuch as a layer with a thickness
of 1 ft at the surface would be sufficient to mask the
radioactivity of underlying rocks (Duval and others,
1971), only a small thickness of sediments or
nonradioactive rocks could cause the observed low.

An aeromagnetic survey (U.S. Geological Survey,
1985) was flown over the study area at an elevation of
approximately 1,000 ft above the mean ground surface
elevation. Flightlines were flown north-south at a line
spacing of 0.5 mi. The most conspicuous feature of
the aeromagnetic map is a north-trending elongate
cluster of magnetic lows in an area of about 2.5 by 6

cs

mi in the southern part of the area. Inverse
correlation of magnetic anomalies with topography
indicates that the source rocks for the magnetic lows
are reversely magnetized and are near the ground
surface. Steep magnetic gradients with magnetic
intensities increasing outward, especially along the
west edge of the cluster of anomalies, suggest that the
source rocks are part of a larger underlying body. The
reversely magnetized source rocks probably consist of
rhyolite that caps the mesas, underlying rocks that are
equivalent in age and composition to the Steens Basalt,
and older flows. An aeromagnetic map of the region
(U.S. Geological Survey, 1972) includes many magnetic
lows over the Steens Basalt and its equivalent rocks.
Sample measurements of reversed magnetization made
over extensive areas of the Steens Basalt and
equivalent basalt in Oregon, Nevada, and Idaho
indicate that these rocks are both normally and
reversely magnetized (E.A. Mankinen, written
commun., 1986).

The only conspicuous anomaly on the preliminary
Bouguer gravity anomaly map (Plouff, unpub. data) is
shown by north-trending gravity contours along the
east edge of the north half of the study area. The
contours outline a 5-milligal (mGal) gravity high and a
magnetic high centered about 0.5 to 1 mi east of the
study area. Inasmuch as Cenozoic rocks of relatively
low density crop out within the gravity high, the
source of the anomaly must be a body of relatively
dense rocks concealed at shallow depth. These rocks
probably are basement rocks similar to pre-Cenozoic
rocks (Stewart and Carlson, 1974) that crop out in the
study area and reveal the source of a 10~ by 25-mi, 40~
mGal gravity high (Plouff, unpub. data) located 5 to 30
mi south-southwest of the study area.

Mineral and Energy Resources

Three parts of the study area have moderate
potential for gold and silver in epithermal deposits.
The rest of the area has low potential for gold and
silver in epithermal deposits. In addition, the study
area also has low potential for geothermal resources
and small areas have low resource potential for
pozzolan, perlite, or uranium.

Three parts of the study area (fig. 2) have
moderate resource potential with a certainty level of
C for gold and silver. These resources would probably
be of a low-grade bulk-minable hot-spring type
similar to the Round Mountain deposit in northern Nye
county (Berger, 1986) and the Hog Ranch deposit
(Harvey and others, 1986) 5 mi southwest of the study
area. The size of these deposits would probably be
similar to, or smaller than the Hog Ranch deposit. The
geochemical anomalies, permissive rock types and
ages, and faulting all supp?rt this classification.

Small (2 to 20 ft“) outcrops of opalized rock
scattered throughout the study area contain anomalous
concentrations of arsenic, which is a precious-metal
indicator. Outcrops of opal are described by Berger
(1986) as one of the characteristics of hot-spring gold-
silver deposits. Opalized outcrops are also found in
and near the Hog Ranch deposit. This evidence would
place the rest of the study area in a low resource
potential for gold and silver category with a certainty
level of C.



Although the study area contains no active hot-
springs, the presence of a low temperature (less than
90 °C) system in nearby Soldier Meadow (Reed, 1983)
and the relatively high heat flow (approximately 100
milliwatts/m*) in the area (Muffler, 1979) suggests a
geothermal resource classification of low with a C
certainty level.

Deposits of pozzolanic tuffaceous sediments,
perlite, and uranium are present in the southeastern
part of the study area and have low resource potential,
certainty level D. The quality of these commodities is
low which limits their usefulness and the areal extent
of their respective host areas is small.
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DEFINITION OF LEVELS OF MINERAL RESOURCE POTENTIAL
AND CERTAINTY OF ASSESSMENT

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
few or no indications of having been mineralized.

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 of resource accumulation, and (or) where an application of

mineral-deposit models indicates favorable ground for the specified type(s) of deposits.
HIGH mineral resource potential is assigned to areas where geologic, geochemical, and geophysical

characteristics indicate a geologic environment favorable for resource occurence, where interpretations of

data indicate a high degree of likelihood for resource accumulation, where data supports 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.

UNKNOWN mineral resource potential is assigned to areas where information is inadequate to assign low,
moderate, or high levels of resource potential.

NO mineral resource potential is a category reserved for a specific type of resource in a well-defined area.

Levels of Certainty

U/A H/B H/C H/D
f HIGH POTENTIAL HIGH POTENTIAL HIGH POTENTIAL
-
:_f M/B M/C M/D
2
E MODERATE POTENTIAL MOOERATE POTENTIAL MODERATE POTENTIAL
o
a UNKNOWN
[YV3
g POTENTIAL L/B L/C L/D
2
8 LOW POTENTIAL
& LOW LOW
S POTENTIAL POTENTIAL N/D
]
> NO POTENTIAL
w
-

A 8 c D
LEVEL OF  CERTAINTY ==

Un®>

Abstracted with minor modifications from:

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

Taylor, R. B., and Steven, T. A., 1983, Definition of mineral resource potential: Economic Geology,
v. 78, no. 6, p. 1268-1270.
Taylor, R. B., Stoneman, R. J., 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 Inferred Probability Range
Measured Indicated Hypothetical Speculative
! Inferred I
Reserves
ECONOMIC | perred
_____________________ - __
:‘ |
MARGINALLY i Infesred
Marginal Marginal
ECONOMIC Res;arves Reserves |
_____r __________________ -
SUB- Demonstrated Inferred
Subeconomic Subeconomic
ECONOM'C Resources Resources l
| ]

Major elements of mineral resource classification, excluding reserve base and inferred reserve base. Modified from 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.




GEOLOGIC TIME CHART
Terms and boundary ages used by the U.S. Geological Survey in this report

AGE ESTIMATES

EON ERA PERIOD EPOCH OF BOUNDARIES
(in Ma)
Holocene
Quaternary 0.010
Pleistocene
1.7
Neogene Pliocene 5
Cenozoic Subperiod Miocene
24
Tertiary Oligocene %8
Paleogene Eocene
Subperiod 55
Paleocene
T 66
ate
Cretaceous Early 96
13
Late 8
Mesozoic Jurassic Middle
Early
Late 205
Triassic Middle
Early
i ~240
Phanerozoic - Late
Permian Early
290
Late
. Pennsylvanian Middle
Carboniferous Early
Paleozoic Periods ) ote ~330
Mississippian Early
360
Late
Devonian Middie
Early
410
Late
Silurian Middle
Early
435
Late
Ordovician Middle
Early
500
Late
Cambrian Middle
Early 5
~5 01
Late Proterozoic
900
Proterozoic | Middle Proterozoic
- 1600
Early Proterozoic
2500
Late Archean
Archean Middle Archean 3000
3400
Early Archean
pre - Archean? — /- (@800 = — —
4550

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

2Informal time term without specific rank.
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