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DESCRIPTION OF GEOLOGIC MAP UNITS
Qa  ALLUVIUM (QUATERNARY) .,
Qs WINDBLOWN SAND (QUATERNARY)
Qp PLAYA DEPOSITS OF SILT AND CLAY (QUATERNARY)
Qpx  PLAYA DEPOSITS OF SILT, CLAY, SALT AND GYPSUM (QUATERNARY)
Qal OLDER ALLUVIUM (PLEISTOCENE)
QTbr BRECCIA (PLEISTOCENE OR TERTIARY)
Tdv VOLCANIC DACITE (MIOCENE)
Tss SANDSTONE (MIOCENE)
Thr BRECCIA (MIOCENE)
Tfi FELSITE DIKES (MIOCENE)
Tdi DACITE DIKES (MIOCENE)
CADIZ VALLEY BATHOLITH (CRETACEOUS)
Kg "~ Granite and granodiorite
Ksp Granite of Sheep Hole Pass
Kel Granodiorite of Cadiz Lake
Kgd Porphyritic granodiorite
Kgs Granodiorite of Green Scorpion Mine area
Kep Granodiorite of Clarks Pass
Keca Granodiorite of southern Calumet Mountains
Kgi Granite, granodiorite, and intruded enclaves
KJgd CGRANODIORITE AND TONALITE (CRETACEOUS OR JURASSIC)
KJg PINK GRANITE (CRETACEOUS OR JURASSIC)
KImg Two-MICA GRANTITE (CRETACEOUS OR JURASSIC)
Jmd DAPK METAMORPHOSED DIKE ROCKS (JURASSIC?)
Jgg  LEUCOCRATIC GRANITE GNEISS (JURASSIC)
Jgp  PORPHYRITIC GRANITE (JURASSIC)
- Jgpx PORPHYRITIC GRANITE (JURASSIC?)
Jgmx DARK QUARTZ MONZONITE GNEISS (JURASSIC?)
Jgdx DARK GRANODIORITE GNEISS (JURASSIC?)
Jgd  GRANODIORITE GNEISS (JURASSIC?)
Jqd QUARTZ DIORITE (JURASSIC?)
Jd DIORITE AND AMPHIBOLITE (JURASSIC?)
Jg GRANITOID ROCKS, UNDIVIDED (JURASSIC AND JURASSIC?)
Mzg  METASEDIMENTARY GNEISS AND CALC SILICATE ROCK (MESOZOIC?)
MzPzm MARBLE (MESOZOIC? AND PALEOZOIC)
€m MARBLE (CAMBRIAN)
€qs  QUARTZITE AND SCHIST (CAMBRIAN)
Pag AUGEN GNETISS (PROTEROZOIC)
Bgd STRIPED GRANODIORITE GNEISS (PROTEROZOXC?)
1y LAYERED GNEISS AND SCHIST (PROTEROZOIC?)
tm TWO_MICA GRANITE GNEISS (PROTEROZOIC?)
gn GNEISS (PROTEROZOIC?)
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STRIKE AND DIP OF BEDS

STRIKE AND DIP OF IGNEOUS FOLIATION
Inclined
Vertical

STRIKE AND DIP OF METAMORPHIC FOLIATION
Inclined
Irregular, inclined
Vertical
Irregular, vertical

BEARING AND PLUNGE OF LINEATION

BEARING AND PLUNGE OF MYLONITIC LINEATION

BEARING AND PLUNGE OF FOLD AXIS

STRIKE AND DIP OF MINERALIZED JOINT -——
Joints mineralized by white mica and/or
hematite; some hematite psuedomorphs pyrite
Inclined
Vertical

CONTACT -- Queiried where inferred

FAULT, SHOWING DIP —- Dashed where inferred,
dotted where concealed. Arrows show relative
horizontal movement. Bar and ball on
downthrown side

FRACTURE

QUARTZ VEIN

BOUNDARY OF WILDERNESS STUDY AREA

MINERAL RESOURCE POTENTIAL MAP OF THE SH

e

MEsSE2Otc OR
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STUDIES RELATED TO WILDERNESS

The Federal Land Policy and Management Act (Pubic Law 94-579, October 21,
1976) requires the U.3. Geological Survey and the U.S. Bureau of Mines to
conduct mineral surveys on certain areas to determine their mineral resource
potential. Results must be made available to the public and be submitted to
the President and the Congress. This map presents the results of a mineral
survey of the Sheep Hole-Cadiz Wilderness Study Area (CDCA-305), California
Desert Conservation Area, San Bernardino County, California.

SUMMARY

The Sheep Hole-Cadiz Wilderness Study Area has potential for several
mineral resources: 1. Large quantities of highly saline brines are thought
to occur underground in porous sediments on the northwest, east and west sides
of the study area. These probable brines are suspected to be rich in sodium
and (or) calcium salts similar to the brines currently being produced
commercially at adjacent Bristol and Cadiz Lakes and formerly produced at Dale
Lake. The brines and (or) associated sediments may contain lithium and (or)
strontium in two of the three areas. 2. Small resources of base and precious
metals in veins have been identified in the Sheep Hole and Calumet
Mountains. Potential for small, low-grade uranium deposits exists in the
Sheep Hole Mountains and the south Calumet Mountains. An area covering
several square miles in the Calumet Mountains is considered to have potential
as a speculative porphyry molybdenum resource. 3. A small body of decorative
building stone is located in the east-central Sheep Hole Mountains. U. Large
quantities of sand and gravel are present. 5. The area has potential for
geothermal resources of unknown quality and quantity, indicated in part by
industry exploration in 1981. 6. Minor potential may exist for undiscovered
contact metamorphic tungsten, for placer gold, uranium and (or) tungsten and
for oil and gas.

INTRODUCTION

In 1980 and 1981 the U.S. Geological Survey and the U.S. Bureau of Mines
conducted field investigations to evaluate the mineral resource potential of
the Sheep Hole-Cadiz Wilderness Study Area. Field studies included geologic
mapping, geochemical sampling, geophysical surveys, and a survey of known
mines, prospects and mineralized zones.

GEOLOGY

Rock highlands form about a third of the study area, and the rest of the
area consists of basins underlain by geologically young sedimentary fill.
Geologic studies (Howard and John, 1982) show that much of the highlands are
underlain by granite, granodiorite and similar plutonic rocks of Mesozoic
age. They intrude gneiss units of Proterozoic age, and small amounts of
marble, calec-silicate rock, quartzite and other metamorphosed sedimentary
rocks of Mesozoic(?) and Paleozoic age. Dikes of Tertiary age cut the older
rocks in the Calumet Mountains. Tertiary volecanic rocks and sedimentary
breccias occur locally.

Basins flanking the highlands are filled largely by alluvial gravel and
windblown sand. Silt, clay and evaporite minerals (mainly rock salt and
gypsum) occur in and beneath three dry lakes near the margins of the study
area: Dale Lake on the west, Cadiz Lake on the east and Bristol Lake on the
north of the study area. Brackish to saline water underlies these lakes at
shallow depth.

Bedrock and locally the older alluvial materials are broken by faults
that trend north to northwest, and along which some alteration and
mineralization have occurred.

GEOPHYSICS

Gravity, aeromagnetic, and geoelectric (Vertical Electrical Sounding and
Audiomagnetotelluric) surveys were conducted for the wilderness study. The
gravity and magnetic data (Simpson and others, 1982) show the deep sedimentary
basins of Bristol, Cadiz and Dale Lakes to extend inside the wilderness study
area. The geoelectric surveys (Hoover, 1982) show thick subsurface conductive
zones where adjacent basins extend into the study area. These conductive
zones probably result from the presence of large quantities of highly saline
brines in porous sediment. The gravity data also show a small basin (about
1000 feet or 300 m) deep to be centered beneath the Dry Lake immediately east
of the Sheep Hole Mountains.

Remote sensing evaluation of LANDSAT data followed up by ground checking
shows several areas of propylitic, argillic, solfataric and iron metasomatic
alteration potentially related to mineralization in the upland portions of the
study area (Marsh and Raines, 1982). Aeroradiometric data (Geodata
International Inc., 1979) show three areas enchanced in uranium (J.K. Otton,
written commun., 1981).

GEOCHEMICAL STUDIES

A reconnaissance geochemical survey of the Sheep Hole-Cadiz Wilderness
Study Area sampled stream sediments and panned concentrates from 91 drainages
in the Sheep Hole and Calumet Mountain ranges, each drainage representing a 1-
2 sq mile area (Marsh and Raines, 1982; Marsh and others, 1982). The -80 mesh
(=177 micron) fraction of sediment and the non-magnetic heavy (greater than
2.6 sp. gr.) fraction of concentrate were analyzed for 31 elements by a
semiquantitative emission spectrographic method (Grimes and Marrazino,

1968). Adsorbed iron and magnesium oxides were dissolved from selected
concentrate samples for analysis by an induction-coupled plasma spectograph.
Selected rock samples were taken from outcrop areas of observed alteration and
from existing mining areas and analyzed by a semiquantitative emission
spectrographic method to determine mineral suites related to mineralization
and to determine trace element signatures of mineralized systems.

MINE AND PROSPECT SURVEYS

Each of the mines, prospects and known mineralized or altered areas was
examined and sampled for assay and spectrographic analysis. The resulting data
are tabulated and the locations indicated on a mines and prospects map by
Moyle and Rumsey (1982). The geology in the immediate vicinity of several
deposits was mapped in detail. Where possible, grade and tonnage
determinations were made and mineral resource potential evaluated.

MINERAL RESOURCE POTENTIAL

There is no documented producticn history and there are no currently
producing mines in the wilderness study area. Potential exists for gold,
silver, copper, molybdenum, uranium, decorative stone, saline and geothermal
resources. Low undefined potential exists for oil and gas, tungsten and sand
and gravel resources.

Mineral potential is evaluated using the classification system developed
Jjointly by the U.S. Bureau of Mines and U.S. Geological Survey (1980). This
classification can be summarized as follows, in categories of decreasing
certainty of deposits:

Identified resources

Demonstrated
Measured - - size, shape, depth and mineral content of the resources
well established.
Indicated - - size and grade of resource is established with less
assurance than for "measured".
Inferred - - assumed continuity beyond reserve base for which

there is geologic evidence.

Undiscovered resources

Hypothetical - - geologic conditions similar to producing mineral
bodies in the same district or region.
Speculative - - geologic setting is favorable for deposits,

resources less likely to be present than in
N "hypothetical resources."

Mineral resources known or suspected to occur in the area fall into three
main classes: saline brines occurring in the basin areas, geothermal fluids
occurring in the basinal and upland areas, and metallic and nonmetallic
deposits occurring primarily in the upland areas. Improved interpretations
will be possible in the future as new techniques for and concepts of mineral
resource evalation are developed and applied to the area. Therefore, this map
and these interpretations are considered to be interim evaluations of mineral
potential, which should be updated periodically in the Sheep Hole-Cadiz
Wilderness Study Area. Undiscovered resources (hypothetical or speculative)
constitute much of the resource potential. Other resources are identified
(demonstrated or inferred) as subeconomic resources.

CALCTUM, SODIUM, LITHIUM AND STRONTIUM

Three sides of the wilderness study area are bounded by deep basins
occupied by dry lakes which have current (or former) commercial production of
saline brines and (or) salts. Brines rich in calcium and sodium chlorides are
currently being produced from Bristol and Cadiz Lakes, and sodium sulfate
brines have been produced from Dale Lake. Anomalous lithium, and lithium and
strontium, are present in the brines of Dale and Cadiz Lakes, respectively.
Geoelectric surveys indicate deep, highly conductive layers within the
northwest, east and west boundaries of the study area, suggesting that the
brines and saline materials extend into the wilderness study area in the
subsurface in areas of thick sedimentary fill. The easiest production of such
brines is likely to be by pumping from the playas occurring mostly outside the
study area. Most of the wilderness study area is elevated with respect to the
dry lakes and is less favorable for pumping and development of evaporating
ponds. Therefore, any production of brine resources in the wilderness study
area most probably would occur from locations outside the area. Layers of
crystalline salt and layers containing strontium or lithium could exist in any
of the areas identified to have potential for saline brines.

AREA B-1 - Inferred Resource of Brine
Criteria:

1. Thickness of sedimentary fill is determined to exceed 1000 feet (300 m) on
the basis of magnetic, gravity and geoelectrical data. These data also show
continuity with the Cadiz Lake basin.

2. Very low resistivity values, on the order of 1/2 to 1 ohm-meter (high
conductivity), in the subsurface, as determined by the geocelectrical survey.
Conductivities are so high that highly saline brines (on the order of 250,000
ppm) in porous sediment appear to be the only reasonable explanation. Depth
to the top of the conductive zone ranges from about 300 to 500 feet (90 to 150
m). Estimated thickness of the conductor ranges from 590 feet (180 m) in the
north to 2950 feet (900 m) on the south end of Area B-1.

3. The highly conductive zones appear to be continous with the saline brines
of Cadiz Lake, which currently produce CaCl2 brines commercially. Lithium and
strontium, known to be present in currently subeconomic concentrations in the
Cadiz Lake brines, are likely on the basis of continuity to be present in the
subsurface within the wilderness study area as well.

4. Local shallow magnetic anomalies in the northern half of Area B-1 suggest
the possibility of shallow, thin lava flows or landslide deposits in the
subsurface above the conducting materials.

5. The Cadiz Lake playa extends for a short distance (100 m?) into the study
area in two places, which may be favorable sites for production of brines and
saline materials.

AREA B-2 - Inferred Resource of Brine
Criteria:

1. Geophysical data (magnetic, gravity, and seismic) indicate that the
sedimentary fill is present in thicknesses exceeding 1000 feet (300m).
Boundary of the basin is defined by the maximum gravity gradient and the
pattern of basement outcrops. The geophysical data indicate continuity of the
basin structure into the wilderness study area.

2. Zones of highly conductive material (resistivities on the order of 1/2 to
1 ohm-meter), interpreted to be highly saline brines (Total Dissolved Solids
on the order of 250,000 ppm), are indicated by the geoelectrical data. These
data suggest the continuity of Dale Lake brines into the wilderness study

area. Apparent depth to the top of the conductor is 50 to 100 feet (15 to
30 m), and estimated thickness ranges from 250 to 450 feet (90 to 136 m).
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mining and by pumping of brines from the playa area of Dale Lake.

4. Lithium occurs in presently subeconomic concentrations at depth below the
playa. Beds containing lithium are inferred to persist beyond the edge of the
playa; however, it is not known whether these beds may extend into the
wilderness study area. If lithium, as a solid constituent of the sediments,
is present in economic concentrations it is likely that surface mining would
be required to produce it.

AREA B-3 - Hypothetical Resource of Brine
Criteria:

1. Thickness of sedimentary fill is determined to be in excess of 1000 feet
(300 m) on the basis of magnetic and gravity data.

2. Geoelectrical (Vertical Electrical Sounding) data obtained along the basin
margin indicates the presence of conductive zones (resistivities on the order
of 10 ohm-meters), interpreted as probably interstitial brine, in the
subsurface. Estimated depth to the top of the conductive zone is 250 to 300
feet (less than 100 m), and the vertical thickness of this zone is estimated
to exceed 1100 feet (340 m). Geophysical data suggest continuity with the
adjacent Bristol Lake basin, although the deepest parts of the two basins
appear to be separated by a zone of shallower basement (based on
interpretation of gravity and magnetic data).

3. Past and present production from adjacent Bristol Lake includes NaCl and
CaCl, salts and brines, and strontium (as celestite nodules).

BASE AND PRECIOUS METALS

Several areas within the study area have potential for the presence of
base and precious metal deposits. Some small deposits of gold and silver are
demonstrated to be subeconomic resources. Larger areas are thought to have
potential for small to large deposits of gold, silver and molybdenum. A large
anomalous limonitic area is considered to have potential for mineralization of
undefined type.

Gold, with or without silver, occurs in association with quartz veins
containing iron sulfides, calcite, barite, copper, lead, zinc and manganese in
joints, shears and fault zones. A small identified resource has been
determined to exist in Area M-1. Areas M-1 and M-2 have potential for gold
and silver along prominent, persistent mineralized fault zones. Area M-3 has
potential for porphyry molybdenum, as well as vein deposits (probably less
than 200,000 tons--180,000 t) of gold. Contact zones between the Cadiz Valley
batholith and older basement rocks in the northern Sheep Hole Mountains are
considered favorable for gold and silver, with lesser amounts of tungsten,
copper, molybdenum and possibly uranium. Gold is present in Area M-6 in
altered granite and gneiss, as well as in vein quartz, suggesting the
possibility there of a disseminated system of gold mineralization.

An area comprising about 1 square mile centered on the Calumet Mine
immediately north of the study area has a subeconomic identified resource of
gold. This determination is based upon past production, quartz veins with an
indicated plus inferred resource of 65,000 tons (57,000 t) containing 0.02 to
0.03 oz gold per ton (0.69 to 1.03 g/t) and intense phyllic alteration
adjacent to the veins. Anomalous values of Th (2.5x to 3.5x background) and K
(slightly elevated above background) measured in an aeroradiometric survey
under the National Uranium Resource Evaluation (NURE) program of the U.S.
Department of Energy (Geodata International Inc., 1979) reinforce the
possibility of alteration and mineralization in the area.

AREA M-1 - Subeconomic Indicated and Inferred Resources of Vein Gold and
Silver and Speculative Resource of Molybdenum
Criteria:

1. Probable past production from the several mines.

2. Assay data from existing old workings indicate the presence of gold,
silver, lead and zinc.

3. The geologic terrane is favorable: system of faults with mineralization,
host rocks favorable for vein deposits of base and precious metals (meta-
sedimentary rocks in contact with granitoid intrusives).

4. Argillic and sericitic alteration as evidenced from mine evaluations and
from interpretation and ground checking of Landsat imagery.

5. Anomalous values of silver and copper in the nonmagnetic fraction of
panned concentrates from stream sediments.

6. Anomalous molybdenum and bismusth and lesser beryllium and tungsten in
selected rock samples

AREA M-2 - Hypothetical Resource of Vein Gold and Silver
Criteria:

1. Extension of Area M-1 based upon the continuation of the favorable
geologic setting: same fault system, but without known mineral deposits.

2. Slightly anomalous values of barium, silver and copper detected in the
nonmagnetic fraction of panned concentrates from stream sediments.

AREA M-3 - Speculative resource of Stockwork Molybdenum and Hypothetical
Resource of Vein Gold
Criteria:

1. Peraluminous granite to granodiorite is injected by quartz-pegmatite veins
associated with intense sericite-muscovite alteration and local limonitic
staining.

2. Veins contain gold (as much as .056 oz/ton--1.92 g/t), silver (as much as
.5 oz/ton--17.1 g/t), copper, lead and zinc as well as anomalous
concentrations of molybdenum (10 to 1500 ppm) and bismuth (50 to 5000 ppm).

3. Tertiary dacite dikes present are similar to dikes associated(?) with gold
mineralization 10 mi (15 km) to the west at the America Mine.

4. The nonmagnetic fraction of panned concentrates from stream sediments
collected in the area contain high molybdenum and barium, and selected rock
samples from the area are highly anomalous in silver, bismuth, beryllium,
copper and molybdenum. This suite of elements suggests the possible presence
of molybdenum and base metal mineralization.

5. A magnetic low in the area possibly relates to the alteration found here.

6. The rock type, mineralization, alteration, geochemistry and assay data
MﬁmthSW&h%pMmmﬂfwvﬂn@MaMasamthemhmﬁm
target for stockwork molybdenum.

AREA M-U - Speculative Resource of Base and Precious Metals
Criteria:

1. Continuity of geologic environment with that of Area M-3.
2. Boundary of the area is defined by anomalous values of barium in the
nonmagnetic fraction of panned concentrates from stream sediments.

AREA M-5 - Limonitic Zone - Speculative Resource of Base Metals, Skarns,
Porphyry Molybdenum or Tin Granite.
Criteria:

1. Limonitic alteration of granite identified by interpretation of LANDSAT
imagery and ground verification, interpreted as caused by iron metasomatism.

2. Coincidence of the southern boundary of the limonitic zone with the
southern edge of a magnetically low and quiet area and the somewhat lesser
correlation of the northern edges of these two anomalies suggests the possible
existence of a thick zone in which the magnetic minerals have been destroyed
by alteration.

3. Favorable lithology for mineralizing systems: silicic intrusive rocks
ranging from granite to granodiorite.

4. Joint sets including a prominent subhorizontal set with limonitic
coatings.

5. Freshness of biotite and feldspars in the country rocks suggests that
limonitic coatings were not derived from weathering but may represent residual
magmatic fluids.

5. Stream-sediment samples and the nonmagnetic fraction of concentrates from
stream sediments are slightly anomalous in silver, lanthanum, yttrium,
thorium, and lead, and some are slightly anomalous in niobium.

7. Analysis of limonitic material obtained from the intermediate magnetic
fraction of panned concentrates from stream sediments indicates concentrations
of iromn, arsenic, bismuth, cerium, lanthanum, molybdenum and lead. Some
samples are high in silver.

8. An audiomagnetotellurie sounding in Cretaceous granite in the western part
of this area shows low resistivities-(approximately 100 ohm-meters) to a depth
exceeding 3000 ft (1000 m), in contrast te higher resistivities (up to 1000
ohm-meters) measured in similiar rocks outside of Area M-5.

9. Interpretation of the aeroradiometric (NURE) data shows a portion of the
area to be anomalous in uranium (2x background) and slightly depressed in
potassium.

10. The chemical data suggest the possibility of mineralization, perhaps by
base and precious metals, skarn, porphyry molybdenum or tin granite, but are
not sufficient to define the type of possible mineralizing system.

——
AREA M-6 - Hypothetical Resource of Vein Gold and Speculative Resource of
Disseminated Gold
Criteria:

1. Several prospects.

2. Geologic terrane is granite containing enclaves of granodiorite gneiss,
near a suspected fault zone.

3. Granite is slightly to intensely seriticized to argillized, with or with-
out associated quartz veins. Limonitic alteration occurs in gneissic
enclaves.

4. Gold present in altered granite and gneiss and in quartz vein.
ROCK PRODUCTS

Voluminous deposits of common borrow, sand and gravel including well
sorted quartz dune sand are present in the study area. Because of low bulk
value of the commodity and the high transportation costs involved in shipping
to distant market areas, there is no apparent potential for large scale
development of these deposits in the foreseeable future. Small scale, local
uses may be served from such deposits on an intermittent basis. Should a
large industrial need or commercial use for these products develop nearby, the
suitability of the deposits may be evaluated at that time.

The inactive Rainbow Rock Quarry in the east-central Sheep Hole Mountains
has a small, subeconomic resource of quartzite building stone suitable for use
as a decorative veneer or aggregate. Conditions at the guarry indicate a
limited history of production. The small resource tonnage and distance to
viable markets diminish the marketability of this product; however, it is
considered to have potential for a single, special-use project such as a large
commercial or public building.
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AREA D-1 -
Criteria:

Measured Subeconomic Resource of Decorative Stone

1. Past production of flaggy, foliated metaquartzite suitable for decorative
veneer.

2. Demonstrated resources of 2,100 tons (1,900 t) of decorative veneer
quality metaquartzite and 2,400 tons (2,200 t) of crushed decorative aggregate
quality rock.

GEOTHERMAL RESOURCES

Ongoing research by the USGS indicates that the Sheep Hole-Cadiz
Wilderness Study Area is part of a north-south trending zone of high but
variable heat flow. A major energy company has lease applications and is
conducted shallow drilling for geothermal gradient studies on a prospect in
the southeast corner of the study area. Based on the second-phase drilling
the prospect area is considered as a speculative resource for geothermal
resources. There is presently no geothermal production in the region.

AREA G-1 - Speculative Resource of Geothermal Resources
Criteria:

1. Industry activity - lease applications and second phase exploration
drilling program.

2. USGS regional heat flow studies, indicating the wilderness study area is
part of a zone of high but variable heat flow (Lachenbruch and Sass, 1981).

URANIUM AND THORIUM

Three areas within the wilderness study area have elevated concentrations
of uranium and (or) thorium as indicated by anomalous values in their
aeroradiometric (NURE) signatures (Geodata International Inc., 1979): Areas M-
5, U-1, and U-2. There is some potential for discovery of low-grade deposits
of probable small size within areas U-1, U-2, and U-3.

AREA U-1 -Hypothetical Resource of Vein Uranium
Criteria:

1. Recent exploration by industry.

2. Eighteen of twenty rock samples taken from the area contained from Y4 to 86
ppm (average: 18 ppm) uranium.

3. Favorable geologic environment: contact zone between Cadiz Valley
batholith and metasedimentary units; fault system favorable for development of
fissure filling deposits; associated aplitic dikes. Igneous rocks, probably
the source for the mineralization, occur immediately adjacent to the deposit.
4, Mineralization and alteration spatially associated with the uranium
mineralization includes gossan-like zones of limonite after pyrite. Pyrite
and arsenopyrite are commonly present.

5. Aeroradiometric (NURE) anomaly: Uranium (2x background), potassium (2x
background) and thorium (1.5x background) suggests the possibility of uranium
and (or) thorium mineralization.

H. Ground scintillometer traverses gave readings 2x to 2.5x background over
interfingered metamorphic and plutonic rocks.

AREA U-2 - Speculative Resource of Uranium
Criteria:

1. Favorable geologic terrane: fault system favorable for development of
fissure filling and replacement deposits. Igneous rocks potentially suitable
as source rocks for uranium and thorium mineralization occur in the area.

2. Aeroradiometric (NURE) anomaly: uranium (2.5x to 5x background).

3. Thorium is anomalous in the nonmagnetic fraction of panned concentrates
from stream sediments collected in the area.

4. BAnomalous cerium and bismuth in the limonitic coatings occurring on the
intermediate fraction of panned concentrates from stream sediments suggest the
limonite is of "high" temperature origin and probably related to intrusion of
the Cadiz Valley batholith (Marsh and Raines, 1982).

5. Propylitic alteration occurs over a substantial area spatially associated
with the geochemical and geophysical anomalies.

AREA U-3 - Hypothetical Resource of Uranium
Criteria:

1. Geologic terrane is granite containing numerous enclaves of granodiorite
gneiss, near a suspected fault zone.

2. Intense limonite alteration is associated with dike swarms in gneissic
enclaves.

3. Anomalous uranium is found in most of the altered enclaves in this area.
SKARN TUNGSTEN

In the northern and central portions of the Sheep Hole Mountains
potential exists for small or poorly exposed deposits of contact-metamorphic
tungsten deposits. The potential is not well defined by the available data;
however, the following evidence suggests that deposits may exist in the
area. The areas are not shown on the map because the potential is very
vaguely defined by the available data.

Criteria:

1. Favorable geologic terrane: local carbonate-bearing metasedimentary rocks
intruded by silicic granitoid bodies of the Cadiz Valley batholith.

2. Anomalous contents of tungsten in the nonmagnetic fraction of panned
concentrates from stream sediments.

3. Small amounts of scheelite observed at the surface.

4. Tungsten detected in low concentrations (11 ppm reported at one locality)
in samples collected at several of the workings.

PLACER GOLD, TUNGSTEN AND URANIUM

Potential for economic placer deposits is considered to be low in the
alluviated (lowlands and upland drainages) areas of the study area.

GOLD: Several alluvial areas within the study area have been prospected
for placer gold. Samples collected at several of the prospects yielded very
low concentrations of gold (18 of 68 samples contained from trace to 0.001 oz
gold/cu yd). Economic recovery of gold from these deposits is inhibited by
the fine particle size, spotty occurrence, low grade and the presence of
moisture. The resource potential is considered to be very low.

TUNGSTEN: Portions of the alluvial area surrounding and within the Sheep
Hole Mountains may contain concentrations of placer tungsten in scheelite.
Placer accumulations of tungsten have not been demonstrated to exist in the
area; however, sediments occurring downstream from the speculative contact
metamorphic tungsten resources in the Sheep Hole Mountains have some slight
chance of containing deposits of tungsten.

URANTIUM: Alluvial fans occurring downstream from the hypothetical and
speculative resources of uranium in Area U-1, U-2, and U-3 are considered to
be possible locations for occurrence oI uranium placers.

OIL AND GAS

Two companies have recently filed oil and gas lease applications
encompassing Cadiz Valley and a strip withip the eastern boundary of the study
area. The applications may target Cenozoiclbasin fills or the possible
existence of the western overthrust belt. Geophysical data indicate Cenozoic
sedimentary fill about 1000-2000 feet (300-600 m) thick in Areas B-1 and B-3
and on the order of 4000 feet (1200 m) thick in Area B-2. These are
considered too shallow to warrant much potential for oil and gas, although
such basins elsewhere have been targets for wildcat exploration. The region is
along the trend of the overthrust belt extrapolated from the Las Vegas and
Ivanpah regions to the north. Although Paleozoic and Mesozoic sedimentary
rocks occur in nearby mountain ranges, available evidence suggests that heat
of igneous intrusion and metamorphism has driven hydrocarbons out of the rocks
beneath the study area.
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