











STUDIES RELATED TO WILDERNESS

Bureau of Land Management Wilderness Study Areas

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 East Fork High Rock Canyon
Wildemness Study Area (CA 020-914/NV-020-006A), Washoe and Humboldt Counties, Nevada.
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SUMMARY
Abstract

The part of the East Fork High Rock Canyon Wilder-
ness Study Area (CA-020-914/NV-020-006A) included in this
study encompasses 33,460 acres in the northwestern part of
Nevada. Throughout this report, “wilderness study area” and
“study area”refertothe 33,460 acres for which mineral surveys
were requested. The U.S. Geological Survey and the U.S.
Bureau of Mines conducted geological, geophysical, and geo-
chemical surveys to assess the mineral resources (known)
and the mineral resource potential (undiscovered) of the study
area. Fieldwork for this report was carried out in 1985 and
1986. No mines, significant prospects, or mining claims are
located inside the study area, and no identified resources were
found. The wilderness study area has moderate mineral
resource potential for gold, silver, and mercury and for zeolite
minerals. A low potential also exists for geothermal energy
resources, and potential for oil and gas is unknown.

Character and Setting

The East Fork High Rock Canyon Wildernesss
Study Area is located approximately 25 mi east-southeast of
Vya, in the northwestern part of Nevada (fig. 1). Rolling hills
and gentle slopes are typical of most of the study area. The

western part of the study area is deeply incised by canyonsand
the eastern part includes several small buttes.

The Soldier Meadow Tuff, a rhyolitic tuff, is the
oldestexposed unitin the study area. Canyons and streamcuts
reveal air-fall tuff and lacustrine sediments overlying the
Soldier Meadow tuff. The air-fall tuffs and sediments were
intruded by rhyolite domes. In the central, relatively flat part
of the study area, the tuffs and sedimentary rocks are overlain
by several thin, dark andesite to dacite flows. Geophysical
evidence indicates that the study area may be located over the
ring fracture of a caldera system.

Identified Resources

Noidentified mineral or energy resources existin the
study area and the area does not lie in any established mining
district. No known mines or mining claims are located within
the study area. The only known prospect is in barren rock.

Mineral Resource Potentiai

Two areas in the northern and western part of the
study area have moderate mineral resource potential for gold,
silver, and mercury in epithermal deposits. Evidence for this
potential is provided by geochemical anomalies and areas of
slightly altered rock. Part of the ring fracture system of a
caldera may pass through the area; such fractures, if they exist,
could have provided conduits for hydrothermal mineralizing
fluids.
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Figure 1. Index map showing location of the East Fork High Rock Canyon Wildemess Study Area, Washoe and

Humboldt Counties, Nevada.
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Figure 3. Gravity map of the East Fork High Rock Canyon Wilderness Study Area, Washoe and Humboldt Counties,
Nevada. Values in milligals; contour interval 2 milligals; hachured in direction of gravity low.
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are needed to account for the 22-mGal amplitude of the
gravity low (Nettleton, 1940, p. 112). The observed gravity
gradient of 7.5 mGal/mi in the southern part of the study area
exceeds a gradient of 6.4 mGal/mi calculated for a model of
a vertical caldera wall that extends to the surface (Nettleton,
1940, p. 112). Since the proposed caldera is notexposed atthe
surface, three possibilities could explain this higher-than-
expected gradient: (1) the south wall may dip somewhat
southward from vertical; (2) the density contrast between the
underlying former magma reservoir and surrounding base-
ment rocks may contribute to the amplitude of the anomaly; or
(3) the rocks beneath a gravity high to the south (Keith and
others, 1987) are denser than Tertiary volcanic rocks in the
basement on other sides of the caldera. The gravity increase
to the southwest is only 8 mGal, compared to the 22-mGal
increase to the south. This smaller increase could be due to
less relief on the caldera margin (calculated at 2,100 ft) or
deeper burial of the caldera margin in this area.

Geochemical Studies

A reconnaissance geochemical investigation of the
study area was made using samples of stream sediment, the
nonmagnetic fraction of heavy-mineral concentrates from
stream sediments, and rock. The stream-sediment and con-
centrate samples contain material derived from major rock
units of the drainage basins within the study area. Sampled
drainage basins range in area from less than one to several
square miles.

Forty-three stream-sediment samples, 43 heavy-
mineral-concentrate samples, and 86 rock samples were ana-
lyzed for 31 elements by six-step semiquantitative emission-
spectrographic methods (Myers and others, 1961; Grimes and
Marranzino, 1968), with additional analyses by atomic-
absorption spectroscopy and inductively coupled argon
plasma-atomic emission spectroscopy. These analyses iden-
tify drainages that have anomalously high concentrations of
metallic and metal-related elements. For this study, anoma-
lous geochemical values were determined by inspection of
histograms of the data from both the study area and the
surrounding region and by comparing the data to the average
abundances in silicic volcanic rocks. For most elements, a
value was considered anomalous if itexceeded the mean value
for the element by two standard deviations.

In the northwestern and northern parts of the study
area, stream-sediment, heavy-mineral-concentrate, and rock
samples all have anomalously high concentrations of arsenic.
Samples of altered rock and chalcedony in this area show high
concentrations of arsenic but only slight, if any, anomalies in
their concentrations of mercury, antimony, molybdenum,
cadmium, and zinc.

Data from Barringer Resources, Inc. (1982), indi-
cates that stream sediments in the eastern part of the study area
have anomalously high concentrations of barium. No other
geochemical anomalies and no visibly altered rocks were

observed in this part of the study area, making a hydrothermal
origin for these anomalies unlikely. These anomalies may
reflect high levels of barium in the andesite to dacite flows
(3.A. Ach, unpub. data, 1986).

Previous regional uranium surveys, which included
aerial gamma-ray emission studies (Geodata International,
Inc., 1979), found no indications of uranium or thorium
concentrations near the study area. Available stream-sedi-
ment data (Barringer Resources, Inc., 1982) show only very
slight, scattered anomalies of uranium and (or) thorium,
supporting these previous conclusions.

Mineral and Energy Resources

The investigations by the U.S. Geological Survey
and the U.S. Bureau of Mines indicate that the East Fork High
Rock Canyon Wilderness Study Area has two areas of mod-
erate resource potential for gold and silver in epithermal or
hydrothermal deposits and mercury in epithermal deposits,
certainty level C. The resource potential for zeolites is
moderate with a B certainty level. The resource potential for
geothermal energy is low, with a C certainty level. The
resource potential for petroleum and natural gas is unknown
(certainty level A), but their occurrence within the study area
is very unlikely.

The potential for gold, silver, and mercury in the
parts of the study area near Yellow Rock Canyon and in the
Yellow Hills (fig. 2) is indicated by arsenic anomalies and
scattered lesser anomalies of mercury, molybdenum, cad-
mium, antimony, and zinc. In the areas where these anomalies
are present, the pumiceous air-fall tuff is altered to a mustard-
yellow color or has partially silicified zones containing chal-
cedony veins. Together, the geochemical anomalies and the
alteration suggest probable former hydrothermal activity in
these areas.

Anomalously high values for arsenic, antimony,
molybdenum, and mercury are often associated with epither-
mal hot-spring type gold-silver mineralization (Bonham and
Giles, 1983; Bonham and Tingley, 1984), epithermal silver-
gold mineralization of the low-sulfur type (Bonham, 1984;
Bonham and Tingley, 1984), or epithermal mercury minerali-
zation (Rytuba and Glanzman, 1979), all of which occur in
silicic volcanic and volcaniclastic host rocks. Important
mineral deposits of these types are usually associated with the
complex structures and features found in volcanic eruptive
centers. These structures and features include strongly persis-
tent fracture systems, especially caldera-related ring fractures
and grabens, and volcanic domes and plugs in complexly
faulted areas (Berger, 1982). Although few mineral deposits
are directly caldera related (McKee, 1979; Raul Madrid, oral
commun., 1987), caldera ring fractures, as considered pos-
sible in this study area, may form a permissive environment
for epithermal deposits. Examples of epithermal deposits
located within caldera systems are the Round Mountain, Nev.,
gold deposit (Bonham and Tingley, 1984), the Creede, Colo.,
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silver-gold base-metal deposits (Barton, 1982), and the mer-
cury, uranium, and lithium deposits found at McDermitt, Ore.
(Rytuba, 1976).

Accumulations of zeolites are found in the mustard-
yellow altered part of the pumiceous air-fall tuff in Yellow
Rock Canyon (Turrin and others, in press), where five
samples analyzed by the U.S. Bureau of Mines contain 55 to
80 percent clinoptilolite, a zeolite mineral (Scott, 1987; Turrin
and others, in press). A similarly altered part of this tuff
extends into the study area. Therefore the mineral resource
potential for zeolites in this part of the study areais considered
moderate with a certainty level B.

Small sand and gravel deposits suitable for construc-
tion use are present in the study area but are too small to a
constitute resource. No undiscovered sand and gravel re-
sources are expected beyond known deposits.

For this study, the resource potential for petroleum
and natural gas is considered unknown, certainty level A.
Geologic data indicate a low probability for the occurrence of
petroleum and natural gas in the Cenozoic rocks of the
wilderness study area. Evidence for hydrocarbon potential is
negligible; the volcanic rocks and the limited lacustrine sedi-
mentary strata immediately underlying the study area might
possibly include suitable reservoir rocks, but lack hydrocar-
bon source beds. The nature of the basement rocks is conjec-
tural, however. Sandberg (1983) considers the area to have
“zero petroleum potential” because widespread Miocene
volcanism and geothermal heating rendered the area too
thermally mature for the formation of hydrocarbons.

Geothermal energy resource potential for the study
area is low with a C certainty level. No evidence of recent
geothermal activity in the study area has been found, but
several hot springs exist 5 mi east of the study area in the
Soldier Meadow Known Geothermal Resource Area. Previ-
ous regional geothermal surveys have not indicated any geo-
thermal potential for the area (Muffler, 1979; Reed, 1983).
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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
-~
é M/B M/C M/D
z
w MODERATE POTENTIAL | MODERATE POTENTIAL | MODERATE POTENTIAL
o
a. UNKNOWN
W
Q POTENTIAL | L/B L/C L/D
>
2 LOW POTENTIAL
& Low Low
o) POTENTIAL POTENTIAL N/D
]
> NO POTENTIAL
w
-

A B C D
LEVEL OF CERTAINTY =3

onw>

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.

4042

Goudarzi, G. H.. compiler, 1984, Guide to preparation of mineral survey reports on public lands: U.S.
Geological Survey Open-File Report 840787, p. 7, 8.
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RESOURCE/RESERVE CLASSIFICATION

IDENTIFIED RESOURCES UNDISCOVERED RESOURCES
Demonstrated Inferred Probability Range
Measured Indicated Hypothetical Speculative
l Iri I
ECONOMIC Rasenes Resrves
_____ SN S S -
MARGINALLY | Inferred
ECONOMIC F“%Aeas?x'?'s et
e e I I
SU B- Demonstratgd Inferred _
ECONOMIC S Rocnorens. S Rosoutoas. |
1 I

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.
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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 QOligocene
38
Paleoggne Eocene
Subperiod 55
Paleocene
T 66
ate
Cretaceous Early — 96
1
Late 38
Mesozoic Jurassic Middle
Early
Late 205
Triassic Middle
Early
i ~240
Phanerozoic o - Late
ermian Early
290
Late
. Pennsylvanian Middle
Carboniferous Early
Paleozoic Periods Late ~330
Mississippian Early
360
Late
Devonian Middle
Early
410
Late
Silurian Middle
Early
435
Late
Ordovician Middle
Early
500
Late
Cambrian Middle
Early
~ 1
Late Proterozoic 570
) 900
Proterozoic Middle Proterozoic
- 1600
Early Proterozoic
2500
Late Archean
Archean Middle Archean 3000
3400
Early Archean
b — —,—,—— ) - 1 e ———
pre - Archean? (38007)
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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