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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 the Inyo Mountains 
Wilderness Study Area (CDCA-122), California Desert Conservation Area, Inyo County, 
California.
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SUMMARY

Abstract

The Inyo Mountains Wilderness Study Area 
(CDCA-122) encompasses 57,400 acres on the east side 
of the Inyo Mountains. Fieldwork for this report was 
carried out between 1981 and 1984. Twelve mines and 
prospects of the 84 examined within the wilderness 
study area have identified resources. The identified 
resource with the most value is gold, followed by silver 
and talc. The principal metallic mineral having high 
resource potential in the study area is gold; silver, 
lead, zinc, and tungsten have moderate to low resource 
potential. The non-metallic mineral talc has a high 
resource potential at three localities on the border of 
the study area.

Character and Setting

The Inyo Mountains Wilderness Study Area is in 
the southern part of the Inyo Mountains east of Lone 
Pine, California (fig. 1) and includes a very rugged part 
of the Inyo Mountains. Relief is as much as 10,000 ft, 
with many deep and inaccessable canyons and numer­ 
ous spectacular cliffs and rock exposures. The area is 
underlain by a sequence of intensely folded and faulted 
marine sedimentary rocks of Silurian through Triassic 
age. Limestone is the most abundant rock type in the 
lower part of the stratigraphic sequence; shale is more 
abundant near the top of the sequence. These rocks 
are intruded by a number of plutons and small granitic 
bodies of Jurassic age. Faulting, folding and metamor- 
phism have greatly distorted the marine strata, 
especially in the proximity of the large plutons.

Mining activity has been intermittent in this part 
of the Inyo Mountains for more that 100 years. The 
famous Cerro Gordo silver, lead, and zinc mine is 
located about 3 mi south of the study area, and the 
Lone Pine District adjoins the west side. Prospecting 
began in the wilderness study area in 1866 and by 1900, 
350 mine workings were excavated and 13 mills built.

There were more than 1,000 mining claims located 
within the study area. It is among the most heavily 
prospected areas in the western United States.

Identified Resources

Fifty-four of the 84 mines and prospects within 
the wilderness study area have some significance. The 
12 mines and claims with identified resources are 
shown on figure 2. The identified resource with the 
most value is gold, followed by silver and talc. About 
4.4 million tons of gold-vein resources with 1.1 million 
oz of gold and 3.2 million oz of silver are identified at 
five localities; three localities have about 280,000 tons 
of identified silver-vein resources containing about 2 
million oz of silver; 27 occurrences have about 1.2 
million tons of poorly defined, smaller, or lower grade 
gold and silver vein material; the remaining 15 gold 
and silver occurrences are too poorly exposed to be 
classified as having resources. Four localities have 
about 640,000 tons of talc resources. At most of the 
54 sites it is likely that additional resources would be 
disclosed by trenching and drilling.

Mineral Resource Potential

Gold has the greatest mineral resource potential 
in the Inyo Mountains Wilderness Study Area; silver, 
lead, zinc, and tungsten have lesser resource 
potential. Talc, a nonmetallic mineral, is present at 
and near the Snow Flake Talc mine, Florence Talc 
mine, Bonham Talc mine and Doris Dee Talc mine and 
has high resource potential in these areas (fig. 2).

The Inyo Mountains are part of a large province 
characterized by hydrothermal deposits of lead, zinc, 
and precious metals. Base and precious metals in the 
wilderness study area occur almost entirely in veins in 
granitic rocks or nearby sedimentary rocks. Most 
large deposits in this region, such as at the Cerro 
Gordo mine (fig.l), occur in carbonate rock as veins, 
stockworks, or bedded replacement bodies. Small but 
rich precious-metal-bearing veins can occur in all rock
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types but generally are concentrated in or near the 
large granitic bodies.

Skarn, or metasomatically altered and enriched 
carbonate rocks near large plutons, also could be 
expected in the area on the basis of the geologic 
environment. The signature elements tungsten, moly­ 
bdenum, and bismuth as well as the heavy minerals 
scheelite and pyrite are present in anomalous amounts 
at a number of places in the Inyo Mountains and indi­ 
cate the presence of skarns. Other types of deposits 
related to the contact-metamorphic effects of large 
granitic bodies would be expected as well; the most 
likely is talc, which is found at a number of places in 
the region.

Geochemical and mineralogical evidence and an 
inventory of mines and prospects indicate a zone of 
precious- and base-metal concentration along the 
upper flank of the Inyo Mountains between Pat Keyes 
and Daisy Canyons (fig. 2). This zone contains numer­ 
ous mines and prospects and yielded silver, gold, 
bismuth, and lead anomalies in heavy-mineral concen­ 
trate samples and silver and barium anomalies from 
stream-sediment samples. The zone is judged to have 
high resource potential for gold in the vicinity of the 
Keys mine, between the Johny mine and the Keynote 
mine, and in the vicinity of the Bighorn, Beveridge and 
American Flag mines.

An area of high to moderate resource potential 
for silver, lead, and zinc is located near the Big Silver 
mine along the eastern edge of the wilderness study 
area. Three areas judged to have moderate to low 
potential for resources of these elements are in or 
near Craig Canyon, Daisy Canyon, and San Lucas 
Canyon (fig. 2).

There is high resource potential for talc along 
the granite-dolomite contact in the vicinity of the 
Snow Flake Talc mine on the eastern edge of the study 
area, the Doris Dee Talc mine on the north edge, and 
the Bonham Talc and Florence Talc mines on the 
southern edge of the wilderness study area.

INTRODUCTION 

Area Description

The Inyo Mountains Wilderness Study Area 
(CDCA-122) covers 57,400 acres on the eastern side of 
the southern Inyo Mountains east of Lone Pine, in 
southeastern California (fig. 1). The terrain is rugged 
and the relief is great, rising from 1,150 ft above sea 
level at the floor of Saline Valley, to 11,107 ft above 
sea level at the summit of Mount Inyo. The climate is 
arid to semiarid; and vegetation is sparse with 
creosote bush, desert holly, and encelia in the valley 
bottom, Joshua tree, sage, and rabbit brush at middle 
elevations, and pinon pine, juniper, and mountain 
mahogany at higher elevations. Perennial vegetation 
along streams or near springs includes willow and wild 
rose. Lush grasses and many varieties of wildflowers 
also are present.

Access within the area is limited to foot trails 
built in the 1870's and not maintained since 1906. East 
of the area a graded dirt road runs along Saline Valley 
and unimproved roads branching from it lead to the

mouths of several canyons and to the Snow Flake Talc 
mine and Big Silver mine. The southern part of the 
area can be reached from the west by a graded but 
steep road that runs from the town of Keeler to the 
Cerro Gordo mine near the ridge crest and down the 
east side of the range to the upper part of San Lucas 
Canyon and the Bonham Talc mine. An unimproved 
road that runs from the Cerro Gordo mine to the 
Burgess mine along the crest of the Inyo Mountains and 
down into the upper part of Hunter Canyon provides 
access along the southwestern part of the study area. 
A jeep trail from Swansea in Owens Valley also 
provides access to the Burgess mine.

Previous and Present Investigations

The Inyo Mountains Wilderness Study Area 
includes parts of the New York Butte, Ubehebe Peak, 
and Waucoba Wash 15-minute quadrangles. 
Unpublished geologic mapping by W. C. Smith in the 
New York Butte quadrangle served as the basis for 
most of the geologic mapping done in conjunction with 
this study. Published geologic maps of the Ubehebe 
Peak quadrangle (McAllister, 1956), and the Waucoba 
Wash quadrangle (Ross, 1967) provided information 
about small parts of the study area. A geologic map of 
the Inyo Mountains Wilderness Study Area has been 
compiled by Conrad and McKee (1985).

Early work in the Inyo Mountains includes that of 
Knopf (1914, 1918) and Kirk (in Knopf, 1918), who first 
described the stratigraphy and published reconnais­ 
sance geologic maps of parts of the range. Merriam 
(1963), in studies related to the Cerro Gordo mine, 
mapped south of the study area, but did some 
reconnaissance mapping within the wilderness study 
area.

The U.S. Geological Survey carried out field 
investigations in the wilderness study area during the 
summers of 1982 and 1983. The work included field 
checking of existing geologic maps, new mapping 
where necessary, geochemical sampling, and aeromag- 
matic and gravity surveys. Rock samples were 
collected from mines and areas of observed alteration 
in order to obtain information about mineral suites and 
trace-element signatures associated with mineralized 
systems. The analytical data from 66 stream-sediment 
and 66 panned heavy-mineral concentrate samples are 
given in Detra and others (1984).

The U.S. Bureau of Mines conducted a library 
search for information on mines and prospects within 
the wilderness study area. These data were supple­ 
mented by information from claim owners and Inyo 
County and U.S. Bureau of Land Management claim 
records. Field studies by U.S. Bureau of Mines 
personnel were carried out at various times between 
1981 and 1983. One thousand five hundred eighty-one 
samples were taken from 84 mining properties to help 
appraise the mineral resources of the wilderness study 
area. Samples were analyzed by fire-assay, atomic- 
absorption, and inductively coupled argon-plasma 
spectrophotometric methods. Complete analytical 
data and detailed property maps are on file at the U.S. 
Bureau of Mines, Western Field Operations Center, 
Spokane, Washington 99202.



APPRAISAL OF IDENTIFIED RESOURCES

By Terry J. Close, U.S. Bureau of Mines 

History and Production

Mining began in the vicinity of the Inyo 
Mountains Wilderness Study Area with the 1861 discov­ 
ery of silver-gold deposits in the Lone Pine (Russ) 
mining district and the 1866 discovery of silver-lead 
deposits at Cerro Gordo (Knopf, 1918), just south of 
the study area.

The principal mines within the wilderness study 
area, the Keynote and the Bighorn, were discovered in 
the 1870's (Burchard, 1882; Tucker and Sampson, 
1938). The Beveridge mining district, organized in 
1877, encompasses these mines as well as those on the 
northeastern slope of the Inyo Mountains within 15 
miles of the Cerro Gordo mine (fig. 1). The wilderness 
study area now encompasses most of this district. In 
the 1880's and 1890's small settlements grew up around 
arrastras and mills built in Craig, Hunter, McElvoy, 
and Pat Keyes Canyons. Most gold mining in the 
Beveridge district was done between 1878 and 1906. 
At first the ore was treated in small burro-driven 
arrastras located near water sources. The ore was 
hand sorted at the mines to a gold content of over 6 oz 
per ton before being transported by pack animals to 
the mills. Later, small steam-powered mills were built 
to process the hand sorted ore.

Between 1906 and 1930 mining was tried at a few 
localities in the district and small cyanide mills were 
erected at these localities. No production was 
recorded for any of these operations.

Mining activity increased in the 1930 fs when the 
price of gold rose to $35 per oz. Mills were built, but 
less than $4,000 worth of gold, silver, copper, lead, and 
zinc was produced. From 1940 to the late 1960's, 
activity consisted mainly of assessment work. Explor­ 
ation activity again increased in the 1970's and 1980's, 
following the steep rise in gold prices. In 1979, Far 
West Exploration Incorporated acquired an interest in 
the Keynote mine and began development. In 1983, a 
cyanide leach plant was flown in by helicopter and 
began processing the mine dump. Operations 
terminated later that year.

Production records for the Beveridge district are 
incomplete; most mining occurred prior to 1905, 
before detailed records were kept. Most production 
reported for the district came from veins. About 
$420,000 in gold (29,000 oz) is reported to have been 
produced from the Keynote and nearby mines prior to 
1906 (Burchard, 1881, 1882, 1883, 1885; Leech, 1890; 
and U.S. Bureau of Mines production records). Tucker 
(1926) reported that 1,600 oz of gold with some silver, 
copper, and lead was produced from the Bighorn mine 
prior to 1926. Hall (1903), reported that $2 million in 
gold was produced from the Beveridge district by 1903.

Examinations of mine workings in the wilderness 
study area suggest that precious metals were probably 
produced from 33 mines in addition to the Keynote and 
Bighorn. It is estimated that the 35 mines yielded at 
least 38,000 oz of gold and 39,000 oz of silver. Some 
copper, lead, and zinc was recovered, but their total 
value was small.

Talc mining began in Inyo County in 1912 and in

the study area in the 1930s (Norman and Stewart, 
1951). Between the 1930s and 1950s, Inyo County 
deposits were among the principal sources of steatite- 
grade talc in the United States (Page, 1951, p. 5). 
Four mines in or near the study area yielded about 
50,000 tons of steatite talc. These mines are the 
Bonham Talc, Florence Talc, Snow Flake Talc, and 
Doris Dee Talc. In the 1960's the need for steatite 
talc decreased as ^heaper, lower grade talc was 
adapted for most steatite uses. Intermittent talc 
mining has continued until the present (1984).

Claim records indicate that more than 1,000 
mining claims were located in the study area between 
1866 and 1984. Two hundred and four mining claims 
are currently held (1984).

Mineral Deposits

Three principal deposit types were examined by 
the Bureau of Mines: 1) fissure gold veins; 2) fissure 
and replacement silver veins; and 3) metasomatic talc 
lenses.

The gold-bearing veins are in a zone that extends 
from the American Flag mine 11 mi northwest to the 
Cougar mine and is as wide as 3 mi (pi. 1). The veins 
are in granodioritic rock and are principally drusy 
quartz with small amounts of gold, silver, pyrite, 
chalcopyrite, galena and sphalerite. Some veins are as 
thick as 8.5 ft and as long as 4,200 ft. A total of about 
32,000 ft of quartz veins was identified.

Silver-bearing veins, mainly in calcareous 
sedimentary rocks, are in a zone that extends from the 
Gold Standard mine southeast about 2 mi to the 
Morning Sun prospect (pi. 1). The veins are composed 
principally of breccia, gouge, drusy quartz, and calcite 
with tetrahedrite and galena and small amounts of 
sphalerite, stibnite and arsenopyrite. Veins of this 
type have been found as thick as 20 ft and as long as 
1,800 ft. A total of about 7,700 ft of silver-bearing 
veins was identified.

Talc lenses occur on the north, east and south 
edges of the study area in metamorphosed carbonate 
rocks. The talc lenses can be as thick as 40 ft. About 
5,200 ft of talc lenses was identified.

Fifty-four mines and prospects of the 84 
examined within the wilderness study area are 
considered significant (Close, 1985); 12 with identified 
resources are shown on figure 2 and summarized in 
table 1. Identified gold resources have the greatest 
value, followed by silver and talc. About 4.4 million 
tons of inferred, marginal gold reserves averaging 0.24 
oz of gold and 0.74 oz of silver per ton are identified 
at five localities; three localities have about 280,000 
tons of subeconomic silver resources averaging 7.0 oz 
of silver per ton; 27 occurrences have about 1.2 million 
tons of poorly defined, smaller, or lower grade gold 
and silver deposits; 15 gold and silver occurrences are 
too poorly exposed to be classified as having resources; 
and four localities have about 640,000 tons of talc- 
bearing rock. It is likely that additional resources 
would be disclosed by trenching or drilling at most of 
the 54 sites which are summarized in table 2. There 
are large areas of limestone, dolomite and other 
stone. Sand, gravel and stone are not classified as 
resources because of their inaccessibility, and because



suitable deposits are closer to markets.

ASSESSMENT OF MINERAL RESOURCE POTENTIAL

By Edwin H. McKee, James E. Conrad, James E. 
Kilburn, J. Howard McCarthy, Jr., and Richard J. 
Blakely, U.S. Geological Survey

Geology

The Inyo Mountains Wilderness Study Area is 
underlain by a sequence of intensely folded and faulted 
marine sedimentary rocks of Silurian through Triassic 
age. These units are intruded by a number of Mesozoic 
plutons that are considered to be comagmatic with the 
Sierra Nevada batholith (Bateman and others, 1963; 
McKee and Nash, 1967; Ross, 1969).

A summary of the stratigraphy of the Inyo Moun­ 
tains Wilderness Study Area is given in Conrad and 
McKee (1985). A composite section of more than 
12,000 ft of strata is present in the southern part of 
the Inyo Mountains, but only a fraction of this total is 
present at any single place because faulting, folding, 
and metamorphism have greatly distorted these 
stratified rocks, especially adjacent to the large 
granitic plutons. The Devonian through Permian strata 
are about two thirds carbonate (limestone and 
dolomite) and one third siliceous rocks, including 
sandstone and shale. The limestone and dolomite in 
the lower part of the section are mostly medium- to 
thick-bedded units representing deposits formed in a 
shallow-water continental-shelf environment. Sili­ 
ceous units interbedded with these carbonates are 
mostly clean, medium- to fine-grained quartz sand­ 
stones. The upper part of the Paleozoic section 
contains about equal amounts of carbonate and argilla­ 
ceous strata. Most of the carbonates consist of thin- 
bedded limestone that is interbedded with shale and 
argillite. Abundant turbidite features are present in 
these rocks, which probably were deposited in basins 
on the continental shelf. Triassic rocks are mostly 
thin-bedded shale, with thick-bedded limestone present 
near the top of the sequence.

Mesozoic plutonic rocks underlie most of the 
northern part of the study area and smaller stocks 
intrude the Paleozoic and Triassic sedimentary rocks 
in the southern part of the area. Contacts with the 
surrounding country rock generally are steep and 
sharp, and contact-metamorphism extends as far as 2 
mi from the contacts. The widespread signs of altera­ 
tion, including hornfelsic texture, low grade metamor- 
phie-mineral assemblages, and anomalous amounts of 
limonite that were observed in the sedimentary rocks 
throughout the area, suggest that plutonic rocks may 
underlie these strata at shallow depths throughout the 
region. Most of the plutonic rocks are quartz monzo- 
nite and granodiorite, but alaskite, monzonite, diorite, 
and gabbro also are present. The rocks are medium to 
coarse grained, porphyritic, and nonfoliated.

Quaternary deposits in the study area can be 
grouped into older and younger deposits. The older 
deposits are well bedded, partly consolidated sand and 
gravel that consist of small, discontinuous outcrops in 
canyon bottoms and perched remnants along the range-

front, and on the uplifted sides of range-front faults. 
The younger Quaternary deposits consist of alluvial 
fans primarily along the edge of Saline Valley, 
unconsolidated alluvium along stream bottoms and in 
Saline Valley, and colluvium that consists of unconsoli­ 
dated rock debris on gentle slopes and as talus on 
steeper slopes. The study area has several large and 
many small landslides along the steep eastern slopes of 
the Inyo Mountains. In addition to typical landslides 
there are several areas of 0.5 mi or more in which the 
rocks are intensely broken and partially rotated but 
which retain their general order or stratigraphic 
positions like a mildly disturbed jigsaw puzzle.

Paleozoic and Triassic strata in the study area 
are strongly folded and faulted. The intrusion of the 
large plutons further complicated the structure by 
creating widespread, pervasive hornfelsic texture, 
foliation, lineation, and recrystallization. Three major 
episodes of deformation can be recognized in this 
region. These deformational episodes are: (1) faulting 
and folding that took place prior to emplacement of 
granitic rocks; (2) deformation associated with 
emplacement of plutonic rocks; and (3) basin and range 
high-angle normal faulting that caused uplift of the 
Inyo Mountains.

Geochemical Studies

The reconnaissance geochemical study was based 
on analysis and evaluation of stream sediments, heavy- 
mineral concentrates from stream sediments, and rock 
samples. The stream-sediment and concentrate 
samples contain material derived from major rock 
units of the drainage basin. Sampled drainage basins 
range in area from less than one to several square 
miles. Analytical data and a description of the 
sampling and analytical techniques used are given in 
Detra and others (1984).

All samples were analyzed for 31 elements by a 
six-step semiquantitative emission spectrographic 
method (Grimes and Marranzino, 1968). These 
analyses identify drainages with anomalous concentra­ 
tions of metal or metal-related elements. Anomalous 
values were determined by inspection of histograms, 
percentiles, and enrichment relative to crustal abun­ 
dance. Most often these anomalies reflect known 
mining activity, but in some instances they indicate 
areas of undisclosed or previously unrecognized miner­ 
alization.

Metallic and nonmetallic elements present in 
anomalous amounts and minerals identified from 
stream-sediment samples indicate at least three types 
of mineralization occurred in the wilderness study 
area. Gold-bearing quartz veins are indicated in the 
upper flanks of the range between Hunter Canyon and 
Pat Keyes Canyon, and, locally, south of Craig Canyon 
(fig. 2; pi. 1). The trace element suite from stream- 
sediment samples (including panned concentrates) 
consists of gold, silver, bismuth, and lead. The anoma­ 
lous area and mineral occurrence type is best 
delineated by the heavy-mineral concentrates that 
include gold, sphalerite, chalcopyrite, pyrite, arseno- 
pyrite, and cinnabar. Granitic accessory minerals 
include apatite, zircon, sphene, and monozite.

Evidence for base-metal and silver mineraliza-



tion was found in Craig Canyon close to the contact 
between granitic rock and limestone. Anomalous 
elements include silver, lead, zinc, and copper. 
Sphalerite and pyrite and unidentified sulfide minerals 
are found in concentrate samples. A strong geochemi- 
cal anomaly occurs in drainages below the Big Silver 
mine near the mouth of Craig Canyon. Stream sedi­ 
ments there contain anomalous silver, lead, zinc and 
arsenic, and optical studies of the concentrate samples 
reveal arsenopyrite, pyrite, hydrozincite, and 
malachite.

Geochemical anomalies with a different 
elemental signature occur in both stream sediment and 
heavy-mineral concentrates at a number of localities 
near the northeastern edge of the wilderness study 
area along the range front. Anomalies with a similar 
elemental and mineral composition occur locally in the 
upper reaches of McElvoy Canyon and in San Lucas 
Canyon on the southeastern edge of the wilderness 
study area. Anomalous elements from these localities 
are silver, molybdenum, barium, tungsten, lead, and 
zinc. Heavy minerals identified are scheelite, chalco- 
pyrite, pyrite, sphalerite, barite, and powellite. The 
elemental and mineral signature is that of skarn 
deposits of the Bishop type (Rose and others, 1979).

Geophysical Studies

Much of the granitic rock of the Inyo Mountains 
has significantly higher magnetic susceptibilities than 
Proterozoic and Paleozoic sedimentary rocks of the 
region (Blakely and McKee, 1985; Blakely and 
Helferty, 1985). Aeromagnetic data can be used, 
therefore, to infer the presence of plutonic rocks at 
relatively shallow depth below the sedimentary rocks 
that they intrude. Base- and precious-metal deposits 
in the Inyo Mountains occur almost exclusively in veins 
within the granitic rocks or in adjacent sedimentary 
rocks. Hence, aeromagnetic data provide an important 
source of information concerning the mineral resource 
potential at relatively shallow depth within the Inyo 
Mountains Wilderness Study Area.

Four aeromagnetic surveys (U.S. Geological 
Survey, 1982a, 1982b, 1983a, 1983b) have been flown 
over the Inyo Mountains Wilderness Study Area and 
surrounding regions. Each survey was flown at a 
constant altitude appropriate for the terrain 
surveyed. Flightlines were directed east-west and 
spaced 1 mi apart for all surveys. Digital anomaly 
values are interpolated to a rectangular grid with grid 
intersections spaced 0.31 mi apart. The gridded data 
are then contoured at appropriate scales for compari­ 
son with geologic and topographic maps.

The aeromagnetic data indicate that most of the 
northwestern half of the wilderness study area is 
underlain by a single plutonic body that extends south­ 
east at least several miles to a point about 1 mi south 
of the Burgess mine (fig. 1; pi. 1). The southeastern 
edge of this pluton is located approximately along 
Hunter Canyon. The magnetic anomaly implies that 
all of the areas considered to have mineral resource 
potential northwest of Hunter Canyon are underlain at 
shallow depth by granitic rocks and supports the hypo­ 
thesis that base- and precious-metal and skarn deposits 
in this area are related to interactions between

granitic intrusions and the older sedimentary rocks 
that they intrude. The anomaly suggests that most of 
the study area northwest of Hunter Canyon was 
geologically favorable for these types of 
mineralization at relatively shallow depth.

Several local positive anomalies are present 
within the area encompassed by the magnetic anomaly 
discussed above. Some of these are due to topographic 
relief in magnetic terrane. For example, the local 
anomaly over New York Bu:tte is related to the 10,668- 
ft ridge of exposed granitic rock. Other local 
anomalies, however, are unrelated to topography and 
may indicate the presence of near-surface concentra­ 
tions of magnetic minerals. A line of positive 
anomalies extends east-southeast from Mount Inyo to 
Hunter Canyon (fig. 1). The anomalies follow the zone 
of low to high resource potential for base- and 
precious-metal deposits and the subparallel zone of 
skarn deposits shown on plate 1; these areas include 
the Keynote and Bighorn mines. The anomalies may 
indicate the presence of iron sulfide or iron oxide 
concentrations related to these mineralized zones.

Only one significant magnetic anomaly occurs 
within the study area southeast of Hunter Canyon. An 
oval-shaped anomaly 4 mi in diameter is centered at 
lat 36°37! N. and long 117°48.5' W. and overlies out­ 
crops of Mesozoic granitic and Paleozoic sedimentary 
rocks in this area. The anomaly probably is caused by 
the continuation of exposed granitic rocks to shallow 
depth below the sedimentary rocks. Several areas in 
addition to the Bonham Talc mine that are judged to 
have mineral resource potential lie along the south­ 
western, western, and northwestern margins of this 
anomaly (fig. 1; pi. 1). It is possible that similar 
mineral resource potential exists at shallow depth 
along the other margins of the anomaly, especially in 
the vicinity of Sand Canyon.

The absence of significant magnetic anomalies 
southeast of Hunter Canyon suggests that the intrusive 
rocks exposed at the surface in this area are either 
very small in volume or relatively nonmagnetic, and 
that magnetic phases of buried plutons do not exist in 
this region. The area of the Big Silver mine, for 
example, is not associated with a magnetic anomaly; 
intrusive rocks that crop out in this area must be very 
limited in size or nonmagnetic relative to other 
plutons in the study area.

Conclusions

Geologic studies, geochemical sampling, 
examinations of mines and prospects, and review of 
mine production and ore types indicate that the Inyo 
Mountains lie within a province characterized by 
hydrothermal deposits containing lead, zinc, silver, and 
local gold-quartz veins. Throughout this province ores 
contain significantly higher ratios of silver to gold 
than most places in the western United States, and 
copper, although present, is not abundant. A prime 
example of a large mine with ore minerals and element 
types and ratios typical of this province is the Cerro 
Gordo mine (fig. 1), which lies just south of the Inyo 
Mountain Wilderness Study Area.

Studies within the wilderness study area indicate 
that base- and precious-metal deposits containing lead,



zinc, and copper are in OP near large granitic bodies. 
Gold is in small quartz veins in granitic rock and 
limestone, and is associated with pyrite, galena, 
sphalerite, and chalcopyrite (Knopf, 1918). Lead, zinc, 
and silver are found in veins, stockworks and bedded 
replacement bodies in carbonate rock associated with 
a quartz-calcite gangue; ore minerals are argentite, 
native silver, galena, and sphalerite (Goodwin, 1957). 
Based on the trace elements in the geochemical 
samples and the mineral suites in heavy-mineral 
concentrate samples, the conceptual model for 
mineralization appears to be related to low*- to 
moderate-temperature hydrothermal events. The 
geologic environment is conducive to this type of 
mineralizing phenomenon. The plutonic rocks may 
have provided the mineralizing fluids that formed 
veins within the granites and replacement bodies and 
veins in the surrounding reactive carbonate rocks.

A second type of mineral deposit that might be 
expected in the area on the basis of the geologic 
environment is skarn, specifically skarns with the 
Bishop-type trace element signature (Rose and others, 
1979, table 4.1). These skarns are characterized by 
the presence of tungsten, molybdenum and bismuth, as 
well as the typical heavy minerals scheelite and 
pyrite. All of these are present in anomalous amounts 
at a number of places in the southern Inyo Mountains 
and indicate the presence of Bishop-type skarns. 
Although sizable skarns were not found during this 
study, the presence of the signature elements and 
heavy minerals suggest their presence.

Geochemical and mineralogical evidence and 
assessment of mines and prospects indicate base- and 
precious- metal mineralization occurred along the 
upper flank of the Inyo Mountains between Pat Keyes 
and Daisy Canyons (fig. 2; pi. 1). This area contains 
numerous mines and prospects and yielded anomalous 
amounts of silver, gold, bismuth, and lead in some 
heavy-mineral concentrates, and silver and barium 
anomalies from stream-sediment samples. The area is 
judged to have high resource potential, certainty level 
D (see Appendix 1 and figure 3 for definition of 
certainty levels), for gold in the vicinity of the Keys 
and Cougar mines, between the Johny mine and the 
Keynote mine (certainty level C), and in the vicinity of 
the Bighorn, Beveridge, and the American Flag mines 
(certainty levels C and D, respectively). Moderate and 
low resource potential for gold (certainty level C) is 
peripheral to these areas. The deposits in these areas 
are in veins that cut granitic rocks and may be 
controlled by small faults and shear zones.

An area of high to moderate resource potential 
(certainty level D) for silver, lead, and zinc is 
indicated at and near the Big Silver mine near the base 
of the Inyo Mountains along the eastern edge of the 
wilderness study area. Four areas judged to have 
moderate to low potential for resources (certainty 
level C) of these elements are in Craig Canyon and in 
the vicinity of the American prospect (moderate), and 
in Daisy Canyon and San Lucas Canyon (low) (fig. 2; pi. 
1). Mineralization at all these localities was of hydro- 
thermal origin and formed veins or stockworks in or 
near granitic rocks.

Evidence that skarns exist at many places along 
the contact between plutonic rocks and calcareous 
units is indicated by anomalous molybdenum, tungsten,

and bismuth in stream-sediment samples, and the 
presence of scheelite and pyrite in heavy-mineral 
concentrates. Although no sizable skarns were found 
during this study, the contact zones surrounding the 
large plutons in the northern part of the wilderness 
study area are judged to have low potential (certainty 
level C) for resources of tungsten and possibly gold and 
silver in small skarn deposits. Elsewhere at scattered 
localities in the southern part of the study area 
geochemically anomalous stream-sediment and heavy- 
mineral concentrate samples suggest low resource 
potential (certainty level C) for precious metals and 
for tungsten (fig. 2; pi. 1).

Talc, which formed at the contact between 
granitic rock and dolomite, is present and has been 
mined at the Snow Flake Talc mine on the eastern 
edge of the study area, at the Doris Dee Talc mine on 
the northern edge, and at the Bonham Talc and 
Florence Talc mines on the southern edge of the study 
area. There is high potential (certainty level D) for 
additional resources of talc from these mines and from 
nearby pods and bodies of talc.
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APPENDIX 1. Definition of levels of mineral resource 
potential and certainty of assessment

Mineral resource potential is defined as the 
likelihood of the presence of the mineral resources in a 
defined area; it is not a measure of the amount of 
resources or their profitability.

Mineral resources are concentrations of naturally 
occurring solid, liquid, or gaseous materials in such 
form and amount that economic extraction of a com­ 
modity from the concentration is currently or poten­ 
tially feasible.

Low mineral resource potential is assigned to 
areas where geologic, geochemical, and geophysical 
characteristics indicate a geologic environment where 
the existence of resources is permissive. This level of 
potential embraces areas of dispersed mineralized rock 
as well as areas having few or no indications of 
mineralization. Assignment of low potential requires 
specific positive knowledge; it is not to be used as a 
catchall for areas where adequate data are lacking.

Moderate mineral resource potential is assigned 
to areas where geologic, geochemical, and geophysical 
characteristics indicate a geologic environment favor­ 
able for resource occurrence, where interpretations of 
data indicate a reasonable chance for resource 
accumulation, and where an application of genetic and 
(or) occurrence models indicates favorable ground.

High mineral resource potential is assigned to 
areas where geologic, geochemical, and geophysical 
characteristics indicate a geologic environment favor­ 
able for resources, where interpretations of data 
indicate a high likelihood for resource accumulation, 
where data support occurrence and (or) genetic models 
indicating presence of resources, and where evidence 
indicates that mineral concentration has taken place. 
Assignment of high resource potential requires positive 
knowledge that resource-forming processes have been 
active in at least part of the area; it does not require 
that occurrences or deposits be identified.

Unknown mineral resource potential is assigned 
to areas where the level of knowledge is so inadequate

that classification of the area as high, moderate, or 
low would be misleading. The phrase "no mineral 
resource potential" applies only to a specific resource 
type in a well defined area. This phrase should not be 
used if there is the slightest possibility of resource 
occurrence; it is not appropriate as the summary 
rating for any area.

Expressions of the certainty of the mineral 
resource assessment incorporate a consideration of (1) 
the adequacy of the geologic, geochemical, geo­ 
physical, and resource data base available at the time 
of the assessment, (2) the adequacy of the occurrence 
or genetic model used as the basis for a specific evalu­ 
ation, and (3) an evaluation of the likelihood that the 
expected mineral endowment of the area is, or could 
be, economically extractable.

Levels of certainty of assessments are denoted 
by letters, A-D (fig. 3).

A. The available data are not adequate to deter­ 
mine the level of mineral resource potential. Level A 
is used with an assignment of unknown mineral 
resource potential.

B. The available data are adequate to suggest 
the geologic environment and the level of mineral 
resource potential, but either evidence is insufficient 
to establish precisely the likelihood of resource occur­ 
rence, or occurrence and (or) genetic models are not 
known well enough for predictive resource assessment.

C. The available data give a good indication of 
the geologic environment and the level of mineral 
resource potential, but additional evidence is needed 
to establish precisely the likelihood of resource occur­ 
rence, the activity of resource-forming processes, or 
available occurrence and (or) genetic models are 
minimal for predictive applications.

D. The available data clearly define the geologic 
environment and the level of mineral resource 
potential, and indicate the activity of resource- 
forming processes. Key evidence to interpret the 
presence or absence of specified types of resources is 
available, and occurrence and (or) genetic models are 
adequate for predictive resource assessment.

U/A

UNKNOWN 
POTENTIAL

H/B

HIGH POTENTIAL

M/B

MODERATE POTENTIAL

L/B

LOW POTENTIAL

H/C

HIGH POTENTIAL

M/C

MODERATE POTENTIAL

L/C

LOW POTENTIAL

H/D

HIGH POTENTIAL

M/D

MODERATE POTENTIAL

L/D

LOW POTENTIAL

N/D

NO POTENTIAL

B C

LEVEL OF CERTAINTY

Figure 3. Major elements of mineral resource potential/certainty classification
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Table 1. Identified mineral resources in the Inyo Mountains Wilderness Study Area

Map Name 
number 
(fig. 2; 
pl. 1)

1 Doris Dee 
Talc mine

2 Taylor-McElvoy 
mine area

3 Keynote mine

Do.

Do.

4 Beveridge 
mine

5 Snow Flake 
Talc mine

6 Bighorn 
mine area

7 Gavalan 
mine area

8 Silver 
Harvest 
claims

9 Big Silver 
mine

10 Morning Sun 
claims

11 Bonham 
(White 
Mountian) 
Talc mine

12 Florence 
Talc mine

Deposit 
type

Lens

Fissure 
vein

do.

do.

Dump 
material

Fissure 
vein

Lens

Fissure 
vein

do.

Fissure 
and 
replacement 
veins

do.

Fissure 
and 
replacement 
veins

Lens

do.

Quantity Resource 
(tons) Classification^/

20,000

370,000

2,500,000

100, ooo!/

47,000

200,000

340,000

1,200,000

33,000

180,000

57,000

44,000

32,000

250,000

Inferred 
marginal 
reserve

do.

do.

do.

Indicated 
marginal 
reserve

Inferred 
marginal 
reserve

do.

do.

do.

Inferred 
subeconomic 
resources

do.

Inferred 
subeconomic 
resources

Inferred 
marginal 
reserve

Inferred 
marginal 
reserve

Commodity

Talc

Gold 
Silver

Gold

Gold 
Silver 
Copper

Gold 
Silver

Gold 
Silver

Talc

Gold 
Silver 
Copper

Gold

Silver

Silver

Silver 
Copper 
Lead 
Zinc

Talc

Talc

Grade ^/

Steatite 
or near 
steatite

.24 

.23

.17

.43 

.56 

.21

.21 

.53

.3 A/ 
1.1

Steatite 
or near 
steatite

.39 3/ 
2.4 
.4

.42

2.6

9.5 I/

22.0 
.32 
.27 
.76

Steatite 
or near 
steatite

Do.

_!/ U.S.Bureau of Mines and U.S. Geological Survey, 1980
2J Gold and silver are reported in oz/ton and the base metals in percent.
_3/ A part of the resource located in the principal workings.
kj Also contains erratic lead values.
_5_/ Also contains erratic lead, zinc, copper, gold, and arsenic values.
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tr
ac
e 

go
ld

, 
0.
6 

oz
/t
on
 

si
lv

er
, 

an
d 

0.
61
% 

co
pp

er
. 

Su
bs
ur
fa
ce
 

ex
pl
or
at
io
n 

co
ul
d 

di
sc
lo
se
 

go
ld

- 
si
lv
er
-c
op
pe
r 

re
so
ur
ce
s.

A
 
to
ta
l 

of
 

11
5 

sa
mp

le
s 

we
re
 
ta
ke
n.
 

Th
e 

gr
ab
 
sa
mp
le
s 

co
nt
ai
ne
d 

as
 
mu
ch
 
as

 
0.

64
 
oz
/t
on
 
go

ld
, 

16
.9

 
oz
/t
on
 
si

lv
er

, 
1.
28
% 

co
pp

er
, 

4.
1%

 
le

ad
, 

an
d 

3.
1%

 
zi

nc
. 

Ch
ip
 
sa
mp
le
s 

wi
th
 
si
gn
if
ic
an
t 

va
lu
es
 

we
re
 

fr
om
 

wi
de

ly
 

sc
at
te
re
d,
 

is
ol
at
ed
 
oc

cu
rr

en
ce

s.
 

Of
 
th
e 

74
 
ch

ip
 

sa
mp

le
s 

ta
ke

n,
 

20
 

ha
d 

si
gn
if
ic
an
t 

go
ld

, 
61
 
si

lv
er

, 
43

 
co
pp
er
, 

40
 
le
ad
, 

an
d 

41
 
zi

nc
. 

Th
e 

pr
in
ci
pa
l 

co
mm

od
it

y 
in
 

mo
st

 
ch

ip
 

sa
mp
le
s 

wa
s 

si
lv
er
. 

Si
lv

er
-l

ea
d-

zi
nc

-g
ol

d 
re
so
ur
ce
s 

ma
y 

be
 

pr
es

en
t.

A
m

er
ic

an
 

F
la

g 
m

in
e

P
ro

sp
ec

t 
N

o.
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Au
gu
st
e 

mi
ne

Am
er

ic
an

 
pr
os
pe
ct

Th
re
e 

ve
in

 
se

gm
en

ts
 
of

 
dr
us
y 

qu
ar

tz
 
st

ri
ke

 
N.

 
50

° 
to

 
70

° 
W.
 

an
d 

di
p 

15
° 

to
 

45
° 

SW
. 

Th
e 

ve
in
s 

cu
t 

sy
en

it
lc

 
an
d 

gr
an
it
ic
 
ro

ck
s 

an
d 

ar
e 

tr
ac
ea
bl
e 

fo
r 

50
0 

ft
 
al

on
g 

st
ri

ke
 
an
d 

40
0 

ft
 
do

wn
dl

p.
 

Th
e 

ve
in
s 

ar
e 

0.
4 

to
 
5.
0 

ft
 
th
ic
k,
 
as

 
lo

ng
 
as

 
11
6 

ft
, 

an
d 

co
nt

ai
n 

li
mo
ni
te
, 

ma
la
ch
it
e,
 

py
ri

te
, 

ch
al

co
py

ri
te

, 
ga
le
na
, 

sp
ha

le
ri

te
, 

an
d 

go
ld
.

No
 
mi
ne
ra
li
ze
d 

st
ru
ct
ur
e 

is
 
ex

po
se

d.
 

Du
mp

 
ma

te
ri

al
 

an
d 

wo
rk
in
g 

al
ig
nm
en
ts
 
su

gg
es

t 
a 

qu
ar
tz
 
ve
in
 
tr
en
ds
 

no
rt
hw
es
t 

in
 
gr
an
it
ic
 
ro

ck
 
ne

ar
 

it
s 

co
nt

ac
t 

wi
th
 

ca
lc
ar
eo
us
 
se

di
me

nt
ar

y 
be
ds
. 

Qu
ar

tz
 
on

 
th
e 

du
mp
s 

co
nt

ai
ns

 
ma
la
ch
it
e,
 

ch
al

co
py

ri
te

, 
ga
le
na
, 

an
d 

te
tr

ah
ed

ri
te

.

A 
fr
ac
tu
re
 

zo
ne

 
wi

th
 

ir
re
gu
la
r 

ve
in

s 
fo
ll
ow
s 

li
me
st
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e 

be
ds

 
in

tr
ud

ed
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qu
ar
tz
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nz
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e 

an
d 

an
de
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ti
c 
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s.
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e 
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st
ri
ke
s 

N.
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° 
to
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° 
W.
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d 
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° 
to
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° 
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. 
Mo

st
 
ve
in
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o 

th
e 
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h 

of
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0.
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ic
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ng
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, 
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d 
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ar
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d 
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st
ai
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d 
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ri
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le
na
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d 
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ri
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A,

 
a 

3-
ft

 
th
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c 
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ve
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d 
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r 
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.
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d 
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id
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d 
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e 
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e 
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gi
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e.
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e 

ve
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le
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, 

sp
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le
ri

te
, 

li
mo
ni
te
, 

an
d 
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ch
it
e.
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st
ri
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s 
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° 
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d 
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n 
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.
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d 
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. 

Pr
od
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d 
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be
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to
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e 
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t 
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0 

oz
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go
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d 
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0 
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e 
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s 
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g 
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h 
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.

Ov
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80
 
ft
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e 
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o 
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l 
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d 
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t 
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.
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l 
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70

0 
ft
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l 
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on
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e 
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un
d 
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e 
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e 
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en
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0 
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ng
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00
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si
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er
 
an
d 
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to
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.
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o 
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to
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ng
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0 
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, 
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.

Ab
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t 
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to
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0.
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1.
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d 
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e 
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e 
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se
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d 
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sa
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Th
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ve
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se
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en
ts
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e 
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k.
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ve
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o 
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l 
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id
er
ed
 

re
so
ur
ce
s.
 

Ho
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ve
r,
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di
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ve
in
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te
ri
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is
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d 
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e 
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ly
.

Tw
o 

sa
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s 
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d 
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oz
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on
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% 
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d 
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d 
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oz
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go

ld
, 
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d 
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ce
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o 
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l 
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d 
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w 
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ve
r,
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th
e 
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A 
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e 
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e 
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ch
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s 
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d 

go
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d 
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; 
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d 
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d 

zi
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e 
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d 
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p 
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e 

ab
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00
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av
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e 
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t 

0.
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12
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nc
. 

Si
mi
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A.
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0.
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, 
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d 
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e 
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ed
, 
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d 
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Th
e 
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w 
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e 
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a 
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so
ur
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ce
s 
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y 
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r 
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d 
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wo
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