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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 Blue
Lakes Wilderness Study Area (NV-020-600), Humboldt County, Nevada.
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SUMMARY

Abstract

The part of the Blue Lakes Wilderness Study
Area (NV-020-600) requested for mineral surveys
encompasses 16,400 acres in the southern part of the
Pine Forest Range, Humboldt County, Nev. Field work
for this report was done in 1984. No resources were
identified within the wilderness study area. There is
low potential for undiscovered gold and silver
resources and associated antimony, copper, lead,
mercury, molybdenum, zinc, and uranium throughout
the study area. A low potential exists for
undiscovered tungsten resources in skarn in three small
areas of limestone in the northern part of the study
area. In this report, references to the Blue Lakes
Wilderness Study Area refer only to that part of the
wilderness study area requested by the U.S. Bureau of
Land Management for mineral surveys.

Character and Setting

The Blue Lakes Wilderness Study Area is in the
southern part of the Pine Forest Range in northwest
Nevada near the Oregon border (fig. 1). These
mountains are in the Basin and Range physiographie
province, which is characterized by north-trending
fault-bounded ranges separated by broad alluviated
valleys. Relief in the area is rugged; elevations range
from about 5,100 ft in the Big Creek drainage on the
east side of the study area to 9,397 ft at Duffer Peak

in the center. From Nevada Highway 140 west of
Denio Junction, access to the study area is provided by
gravel roads from the north, west, and south. The
eastern part of the area is accessible by roads leading
from Nevada Highway 140, south of Denio Junction.

The study area is underlain mostly by granitic
rocks of Jurassic and Cretaceous age (205 to 66 million
years before present (Ma); see appendix for geologic
time chart). The northeastern part of the study area is
underlain by folded and faulted marine
metasedimentary rocks of Permian(?) and Triassic age
that are intruded by the younger granitic rocks.

No mines have been developed within the study
area. Mining in the Pine Forest Range outside the
study area began in the latter half of the nineteenth
century and has continued intermittently. The
Ashdown mine, about 7 mi north of the study area (fig.
1), is the largest mine in the region and has produced
gold, silver, lead, molybdenum(?), and copper. The
mine was again being developed in 1985 for gold in
quartz veins and byproduct molybdenum. The Adams
gold mine (Homer Verne mine) is less than 0.5 mi
northeast of the study area (fig. 2). The Nevada King
mine, about 1 mi southeast of the study area (fig. 2),
produced small amounts of gold, silver, and antimony.

Identified Resources
No resources were identified within the Blue
Lakes Wilderness Study Area. Field observations and

analyses of samples from sites within the study area
indicate the presence of small amounts of gold, silver,
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Figure 1. Index map showing location of Blue Lakes Wilderness Study Area, Humboldt County, Nevada.

copper, antimony, lead, zine, molybdenum, and
uranium in discontinuous quartz veins and associated
altered zones. Very fine grained gold is present at the
Arriba No. 1 placer claim 0.5 mi southwest of the
study area but in quantities too small to be considered
a resource (table 1). No promising exploration targets
are recognized.
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Mineral Resource Potential

There is low potential in the study area for
undiscovered gold and silver resources with associated
antimony, copper, lead, mercury, molybdenum, zinc,
and uranium in small epithermal-vein deposits (fig.
2). Mines were developed elsewhere in the Pine Forest















before Tertiary lavas and tuffs were deposited on
erosion surfaces of both the granitic and metamorphic
rocks.

The Triassic sedimentary rocks of Bishop Canyon
(Smith, 1973), which crop out in the northern part of
the area, are the oldest rocks exposed within the study
area. Older metamorphic rocks found elsewhere in the
Pine Forest Range are absent in the study area. The
sedimentary rocks of Bishop Canyon were divided by
Smith (1973) into four units—a lowermost limestone,
graywacke, and pebble conglomerate unit, a lower
limestone unit, a chert, phyllite, and sandy hornfels
unit, and an upper limestone unit. Three of the units
are exposed in the study area. The lower limestone
unit is about 450 ft thick and consists of a white to
gray, quartz-sand-bearing to pure limestone, with a
basal, white limestone-pebble conglomerate. The
chert, phyllite, and sandy hornfels unit is about 300 ft
thick. The upper limestone unit is about 1,000 ft thick
and consists of massive, white to buff limestone that
grades upward into quartz-sand-bearing limestone,
limy sandstone, sandstone, pebble conglomerate,
carbonaceous limestone, and fine-grained metapelite
beds.

About 1,000 ft of Triassic phyllite and sandy
hornfels gradationally overlie the sedimentary rocks of
Bishop Canyon. Beds of chert-pebble conglomerate
are found throughout the section, but are especially
common near the bottom.

A sequence of Triassic rocks overlies the
phyllite, and upwardly comprises: amphibolite and
schist, white massive crystalline marble (not present
within the study area), and quartzite.

The Mesozoic and Paleozoic rocks in
northwestern Nevada, including those in the Pine
Forest Range, were deformed and regionally
metamorphosed before emplacement of the Mesozoic
plutons (Smith and others, 1971).

Granitic rocks of Jurassic and Cretaceous age
intruded the older metamorphic rocks. The Jurassic
Theodore Quartz Diorite, the oldest granitic rock in
the study area, is exposed in the northern part of the
study area. The quartz diorite is typically dark,
massive, medium grained, and equigranular. Within
the quartz diorite are small bodies of hornblendite that
probably represent a mafic phase of the pluton (Smith,
1973). The Cretaceous Duffer Peak Granodiorite
underlies most of the study area. The granodiorite is
typically light colored, massive, medium grained, and
equigranular to inequigranular porphyritic.

Dikes and plugs of Cretaceous alaskite and aplite.

intrude the Duffer Peak Granodiorite and older rocks.
The alaskite is light colored and fine to medium
grained; the aplite is light colored and everywhere fine
grained.

Tertiary voleanic rocks are present only in small,
isolated patches within the study area, although they
crop out extensively elsewhere in the range. Small
outcrops of black, platy andesite and the vesicular
Steens Basalt, both of Miocene age, are present
adjacent to the study area on the northwest side.

The Pine Forest Range was uplifted and tilted
along north-trending high-angle normal faults on either
side of the range after intrusion of the granitic rocks.
Uplift and tilting of the range has continued through
the late Tertiary, as seen by the successively greater

tilting of the bedded volcanic rocks downward in the
section.

The surficial deposits in the study area include
Pleistocene moraines and Holocene alluvium. The
moraines, which are partly eroded, are present in the
higher parts of the range and consist of
unconsolidated, unsorted debris ranging from silt to
boulders. The youngest surficial deposits are small
patches of alluvium along drainages and around lakes
and marshes.

Geochemical Studies
The U.S. Geological Survey collected and
analyzed rock samples. Previously, Barringer

Resources, Inc., of Golden, Colo., was contracted by
the BLM to collect and analyze stream-sediment
samples.

Fifty-three rock samples were  taken,
representing all of the major rock types within the
study area. Analysis of unaltered rock samples
establishes background levels of elements. No
anomalous concentrations of metals were detected in
the rock samples.

Stream-sediment samples were taken at 48 sites
along the range front at elevations high enough to
avoid being contaminated with material from older
alluvium or other drainage basins. The sizes of
drainage basinszthat were sampled range from about
0.5 to 3 mi° ang the sampling density was
approximately one/mi“. Descriptions of the sampling
and analytical techniques used for stream-sediment
samples are given in Barringer Resources, Inc, (1982).

Relatively low uranium anomalies were found in
stream sediments at 22 sites, with values ranging from
3 to 76 part per million (ppm) (Barringer Resources,
Inc., 1982). The anomalies were found at sites around
the perimeter of the study area and appear to
correlate with the Jurassic and Cretaceous granitic
rocks. These rocks are not particularly favorable for
concentrations of uranium, although minor amounts
are present in veins.

Low-level anomalies were also found for copper
(5 sites) and arsenic (5 sites). Other low-level
anomalies were found for cadmium, lithium, nickel,
and mercury. However, none of these anomalies are
high enough to indicate a mineral deposit.

Considered as a suite, anomalous arsenic,
mercury, copper, and uranium in stream-sediment
samples may be derived from epithermal base- and
precious- metal veins (Rose and others, 1979; Berger,
1983). Gold was mined from quartz veins at several
locations close to the study area, and placer gold was
recovered near the southern parts of the area (Willden,
1964). Outside the study area, on the flank of New
York Peak (fig. 1), a small prospect pit dug along a
small fault zone contains chrysocolla, The observed
anomalies are interpreted to reflect local epithermal
base- and precious-metal (gold, silver, copper, lead,
zine, molybdenum) vein-type mineralization similar to
other known vein-type deposits that have been
prospected and mined in the Pine Forest Range. The
anomalies, however, are not high enough to-indicate
mineral deposits.
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Geophysical Studies

Radioelement concentrations of potassium,
equivalent uranium, and equivalent thorium were
estimated by J.S. Duval (written commun., 1985) by
examining unpublished composite-color maps of
gamma-ray spectrometric data. The maps were
prepared at a scale of 1:1,000,000 from radiometric
data acquired in regional surveys contracted by the
U.S. Department of Energy as part of the National
Uranium Resource Evaluation (NURE) program. East-
west flightlines were flown at altitudes of about 400 ft
above mean terrain at spacings of about 3 mi (Geodata
International, Inc., 1979). The following estimates of
radioelement concentrations were based on criteria
discussed by Duval (1983). The area has low
radioactivity with values of 1.0 to 1.5 percent
potassium, 0 to 2 ppm equivalent uranium, and 4 to 7
ppm equivalant thorium. There is no indication of
anomalous concentrations of radioelements.

An aeromagnetic survey of the region was flown
at a constant barometric elevation of 9,000 ft above
sea level with east-west flightlines spaced at 2-mi
intervals (U.S. Geological Survey, 1972). Blue Lake
and Duffer Peak lie along the axis of a narrow
magnetic high, which follows the trend of the Pine
Forest Range for about 20 mi. The width of the
magnetic high is about 4 mi in the study area, and its
amplitude is about 200 nanoTeslas. Two smaller closed
magnetic highs within the elongated magnetic high
overlie outcrops of Theodore Quartz Diorite. The
Duffer Peak Granodiorite apparently has low
magnetization, because magnetic intensities over that
unit do not correlate with topography. Neither
Tertiary volcanie rocks nor the older metamorphie
rocks correlate with the magnetic high. Therefore,
the elongated magnetic high may reflect large
unexposed masses of Theodore Quartz Diorite at
shallow depths beneath the study area.

The gravity map of Plouff (1984) supplemented
by gravity data from Plouff (1977) shows a north-
trending gravity high with an amplitude greater than
10 milligal (mGal), which nearly coincides with the
elongated magnetic high, The crest of the gravity high
also is correlated with exposures of the Theodore
Quartz Diorite. Both gravity and magnetic studies
suggest that the Theodore Quartz Diorite or a
basement ridge with similar physical properties
underlies the Pine Forest Range. Steep gravity
gradients, near the longitude of Duffer Peak along the
west flank of the anomalies, indicate that the edge of
the basement ridge is steep and perhaps fault
controlled. These gradients were interpreted by Plouff
(1984) as a reflection of a major boundary between a
core of pre-Tertiary rocks beneath the Pine Forest
Range and a thick section of Tertiary rocks to the
west.

CONCLUSIONS

The evaluation of mineral resource potential is
based on a variety of data that include the geologie,
geochemical, and geophysical features, a survey of
mines and prospects, and the mineral resources present
in the surrounding regions. Mineral resource potential
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was classified using the system of Goudarzi (1984)
(appendix this report).

There is potential for two types of mineral
deposits in the Blue Lakes Wilderness Study Area as
revealed by the geology, geochemistry, geophysics, an
examination of mines and prospects, and the
production records of mines.

The first type of mineral deposit with potential
in the study area is epithermal-vein deposits that
contain precious metals (gold and silver), base metals
(copper, lead, zine, and associated metals), and
uranium (fig. 2). The granitic and metamorphic rocks
have a low potential, certainty level C, for gold,
silver, copper, lead, zine, mercury, molybdenum,
antimony, and uranium in veins (see Appendix for
definition of certainty levels). This type of deposit is
the more important in terms of past production in the
Pine Forest Range; however, total production has been
small. Locally, gold-quartz veins have been mined, as
for example at the Adams mine, northeast of the study
area.

The geologic setting of the study area is typical
of that with precious-metal vein-type mineralization.
The mineralizing fluids were probably derived from the
magma that formed the Jurassic and Cretaceous
granitic rocks that are now the core of the Pine Forest
Range. These fluids migrated along fractures of zones
of weakness and deposited elements including some
metals to form the present vein system in the granitic
and surrounding metamorphic rocks. The potential for
vein-type deposits exists in all of the Mesozoic
granitic rocks and the older metamorphic rocks. The
Tertiary volcanic rocks do not have potential for these
vein-type deposits. There is no evidence of mineral
resource potential in the surficial deposits.

If vein-type deposits are found within the study
area, they are likely to be small and to contain only
small quantities of mineral resources. This eonclusion
is based on the size and character of known veins in
the area.

The second type of deposit with potential in the
area is tungsten-bearing skarns. These deposits can
form where felsic plutonic rocks intrude limestones
that become metasomatically altered and enriched in a
variety of elements. The geologic setting of the Pine
Forest Range is favorable for the existence of
tungsten-bearing skarns, because Triassic carbonate
rocks are locally in contact with intrusive granitic
rocks. However, no tungsten mineralization is known
in the vicinity, and there is no evident geochemical
signature of tungsten skarns. The nearest known
tungsten prospect is about 6.5 mi southeast of Duffer
Peak (Willden, 1964). However, because of the
favorable geologic environment, the contacts between
limestone and granitic rock within the study area have
a low potential, certainty level C, for tungsten in
skarn (fig. 2).

The alluvial and glacial deposits within the study
area contain sand and gravel, but other sources are
closer to existing markets.

A large area a few miles southeast of the study
area that is favorable for local sources of low-
temperature (less than 194°F) geothermal water was
outlined by Muffler (1979). Bliss (1983) lists a number
of geothermal springs in the valleys outside the study
area. However, there are no known hot springs within



the study area and the geologic setting is not
conducive for deep circulation of ground water. There
is no evidence of geothermal resources within the
study area.

There is no potential for oil and gas within the
study area. The core of the area consists of granitic
rocks, and any hydrocarbons in the older sedimentary

rocks would have been driven of during
metamorphism.
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DEFINITION OF LEVELS OF MINERAL RESOURCE POTENTIAL
AND CERTAINTY OF ASSESSMENT

Definitions of Mineral Resource Potential

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
-
'5_ M/B M/C M/D
z
w MODERATE POTENTIAL | MODERATE POTENTIAL | MODERATE POTENTIAL
o
o UNKNOWN
[*¥}
Q POTENTIAL | L/B L/C L/D
3
@ LOW POTENTIAL
x Low LOW
S POTENTIAL POTENTIAL N/D
-
S
> NO POTENTIAL
-

A B C D
LEVEL OF CERTAINTY =3

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.

Cow>

Abstracted with minor modifications from:

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 840787, p. 7, 8.
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RESOURCE/RESERVE CLASSIFICATION

IDENTIFIED RESOURCES UNDISCOVERED RESOURCES
Demonstrated Inferred Probability Range
Measured Indicated Hypothetical Speculative
|
ECONOMIC reanes derrod |
_____ b _:_
MARGINALLY Mai Inferred
ECONOMIC Rei?rvngls o |
_____ e s S —-
SUB- Demonstratgd Inferred .
ECONOMIC SResources S Hosures 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.
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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
17
Neogene Pliocene 5
Cenozoic Subperiod Miocene
. 24
Tertiary Oligocene
38
Paleoge.ne Eocene
Subperiod 55
Paleocene
N 66
ate
Cretaceous Early 96
1
Late 38
Mesozoic Jurassic Middle
Early
205
Late
Triassic Middle
Early
i ~240
Phanerozoic ] Late
Permian 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
- ~570'
Late Proterozoic
900
Proterozoic Middle Proterozoic
- 1600
Early Proterozoic
2500
Late Archean
3000
Archean Middle Archean
3400
Early Archean
F—_t—— — —_———J) — ——— — - (38007) - J——-—-
pre - Archean? ¢ !
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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