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MINERAL RESOURCE POTENTIAL OF THE CROSSMAN PEAK WILDERNESS STUDY AREA (5-7B),
MOHAVE COUNTY, ARIZONA

SUMMARY REPORT

By

Thomas D. Light!’2, Jane E. Pike!l, Keith A. Howard!,
John R. McDonpell, Jr.”, Robert W. Simpson , Gary L. Raines!,
Richard D. Knox'»>, Howard G. Wilshire!, and Martha A. Pernokas!

STUDIES RELATED TO WILDERNESS
Bureau of Land Management Wilderness Study Areas

The Federal Land Policy and Management Act (Public Law 94-579, October 21, 1976) requires the U.S. Geological Survey
and the U.S. Bureau of Mines to conduet 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 report presents the results of a
mineral survey of the Crossman Peak Wilderness Study Area (5-7B), Mohave County, Arizona.

SUMMARY

Mining history, results of recent mineral investigations, and geologie, geochemical, and geophysical data collected and
evaluated by the U.S. Geological Survey and U.S. Bureau of Mines as of 1982 indicate that the Crossman Peak Wilderness Study
Area has potential for several mineral resources. The wilderness study area has high potential for small deposits of lode gold,
silver, and tungsten, and for placer gold. Sixteen sites in or adjacent to the wilderness study area contain from 100 to 8,000 tons
of indicated or inferred gold or silver resources at grades of 0.05 to 0.62 oz gold per ton and 0.19 to 2.1 oz silver per ton. Favor-
able geologic terrane suggests that much of the wilderness study area has at least moderate potential for additional resources of
lode gold and silver and placer gold. Positive geochemical anomalies and patterns of alteration in the central part of the wilder-
ness study area provide evidence for speculating that there is moderate to low potential for additional deposits of base metals.
There is high potential for deposits of riprap and of sand and gravel, and moderate potential for small deposits of perlite, opal, and
manganese in the wilderness study area. The potential for uranium, oil and gas, and geothermal resources is low.

INTRODUCTION mines and roads excluded from the wilderness study area
proper are within the approximate boundary shown for the
The Crossman Peak Wilderness Study Area (fig. 1) is in study area in figures 2-7.
western Arizona 3 mi east of Lake Havasu City, Ariz., and 45
mi southwest of Kingman, Ariz. The wilderness study area GEOLOGY
covers approximately 38,000 acres in the topographically
rugged center and flanking foothills of the Mohave Mountains, The Crossman Peak Wilderness Study Area lies in the
which are sometimes included as part of the Chemehuevi Sonoran Desert section of the Basin and Range geologic
Mountains. The Chemehuevi Mountains are in California province. Before the present study the Crossman Peak area
adjacent to the northwest Mohave Mountains but across the was known geologically only from very general reconnais-
Colorado River. The Mohave Mountains form a northwest- sance (Wilson and Moore, 1959). Preliminary results of the
trending range adjacent to Lake Havasu (elevation 448 ft) on present geologic investigation have been reported by Pike and
the Colorado River. Both the Mohave Mountains and the Hansen (1982), Nakata (1982), Howard and others (1982a),
wilderness study area are dominated by Crossman Peak, John and Howard (1982), Pike (1983), Wilshire and others
which has an elevation of 5,148 ft. The area is accessible (1983), and Howard and John (1983).
from the north and west by numerous jeep trails that Rocks in the wilderness study area are dominantly
intersect either Interstate 40, State Highway 95, or some Proterozoic metamorphic and igneous rocks intruded by
residential streets of Lake Havasu City. From the south, Proterozoic and Tertiary igneous dikes (fig. 2). Mineralized
southeast, and northeast access to the area is by jeep trails veins within the Proterozoic gneisses probably are Mesozoic
that intersect the unimproved Dutch Flat Road, which skirts and may be related to Cretaceous(?) granitoid rocks such as
the south flank of the mountains. Several small areas of oceur in the Mohave Mountains near the north boundary of

1y.s. Geological Survey
2U.S. Bureau of Mines: Light began his part of the
investigation while with USBM, and continued the
investigation after transferring to the USGS.

U.S. Bureau of Land Management: Knox contributed to the
investigation while on detail to the USGS.



the wilderness study area. Tertiary voleanic and sedimentary
rocks overlie the Proterozoic rocks at the south and south-
west margins of the study area. Several faults of Tertiary
age cut these rocks. Quaternary alluvial deposits ocecur
around the flanks and in drainages within the range.

Proterozoic rocks and Mesozoic mineralization

Proterozoic granite gneisses and amphibolite are the
dominant rock types in the wilderness study area; steeply
dipping foliation in these rocks generally strikes northeast.
Granite and related quartz monzodiorite of probable Middle
Proterozoic age crop out in the southern part of the wilder-
ness study area, mostly to the south of a major low-angle
fault, the Crossman Peak fault. Diabase dikes that trend
northwest intrude the gneiss and granite (Nakata, 1982); the
dikes are similar to diabase dikes elsewhere in Arizona and
southeastern California that are assigned a Middle
Proterozoic age (Wrucke and Shride, 1972; Hendricks and
Lucechitta, 1974; Davis and others, 1980; Howard and others,
1982a, 1982b).

Potassium-argon (K-Ar) radiometric dating of Pro-
terozoic gneiss and granite of the wilderness study area and
other parts of the Mohave Mountains yields ages that range
from 57 to 800 m.y. B.P. These ages probably indicate argon
loss due to later tectonic or heating events. Proterozoic
gneisses similar to those of the Crossman Peak Wilderness
Study Area, and granite like that in the southern part of the
area, occur in the Hualapai Mountains 30 mi to the
northeast. There, the gneisses are associated with massive
sulfide copper-zine deposits that have lead isotopic ratios
suggestive of an Early Proterozoic age (Stensrud and More,
1980).

The Crossman Peak Wilderness Study Area is near the
northeast limit of the Cretaceous magmatic arec (Burchfiel
and Davis, 1980; John, 1981). Granite plutons of known and
inferred Cretaceous age are widespread to the west
(Armstrong and Suppe, 1973; John, 1981, 1982; Davis and
others, 1980, 1982), but are rare to the northeast. Granite
and diorite of inferred Cretaceous age form dikes and stocks
immediately north of the wilderness study area, and a small
granite body of inferred Cretaceous age occurs within the
wilderness study area. A northeast-trending rhyolite dike in
the wilderness study area yielded a K-Ar age (biotite) of 60
m.y. B.P., suggestive of a Laramide (Late Cretaceous and
early Tertiary) age. The stocks yielded apparently reset K-Ar
ages of 18 m.y. (biotite from granite) and 32 m.y. (hornblende
from diorite). The granites contain biotite and sphene and
generally resemble biotite granites in the nearby Chemehuevi
Mountains described by John (1982). Exposures in several
nearby ranges appear to represent different structural
levels. The evidence suggests that the granitic stocks in the
Mohave Mountains are apophyses of deeper batholithic com-
plexes (Howard and others, 1982a, 1982b). Mineralized quartz
veins in the wilderness study area contain sulfides and pre-
cious metals, and may be related to the regional Cretaceous
magmatism. The veins cut the Proterozoic diabase and are
cut by Tertiary dikes. White mica in the veins and in border-
ing altered rocks at four localities in the wilderness study
area was dated to investigate the age of mineralization.
Medium-grained white mica yielded ages of 87 to 97 m.y.,
while fine-grained white mica, some from the same localities,
produced ages of 52 to 68 m.y. This dependence of apparent
age upon grain size suggests partial argon loss from the finer-
grained samples. Thus, a minimum age of Late Cretaceous is
indicated for the mineralization. The degree to which these
ages may have been reset is uncertain, because no dates have
been obtained from unaltered Proterozoic rocks near the
dated veins.

Cenozoic rocks and deposits

Dense swarms of northeast-dipping Tertiary mafic to
silicic dikes intrude the Proterozoic gneiss throughout the
wilderness study area north of the Crossman Peak fault. The
dike swarms, including a dike-on-dike complex, account for
about 20 percent of the rock volume in this area and repre-
sent a major series of intrusive events (Nakata, 1982). Bio-

tite K-Ar ages of dike rocks are 18 to 20 m.y.

Tertiary voleanic and sedimentary strata of early and
middle Miocene ages nonconformably overlie Proterozoic
granite and gneiss at the southwest and southeast margins of
the wilderness study area (Pike and Hansen, 1982). These
strata consist of mafie and silicic lava flows and voleani-
clastic flows and breccia that are interbedded with air-fall
tuff and tuff breccia, and with sedimentary rocks. Some
silicic lava flows and breccia contain zones of manganese
oxide. The base of a few flows contains perlite, a material
used for insulation and filler. The sedimentary units include
arkosic conglomerate and conglomeratic sandstone derived
from Proterozoic sources, sandstone and sedimentary breccia
derived solely from reworked volcanic rocks, and fanglomer-
ate, sandstone, and claystone from mixed sources. South of
the Crossman Peak fault and outside the wilderness study
area the Tertiary voleanic and sedimentary strata are intru-
ded by silicic and mafic dikes that may be feeders for some
of the younger lava flows.

K-Ar dates indicate that the lowermost Tertiary lava
flows are at least 20 m.y. old (Conoco, Inc., unpub. data,
1982). Dates on silicic flows about 3,000 ft above the base of
the section, and on silicic dikes, range from 19 to 16 m.y.
Basalt flows that cap the Tertiary sequence have been dated
at 10.8 to 9 m.y. (Suneson, 1980; M. A. Pernokas, unpub. data,
1983).

Quaternary deposits of the wilderness study area are
fanglomerates which mantle the periphery of the Mohave
Mountains, and sand and gravel in washes (dry stream beds).
These deposits are composed of unsorted to poorly sorted
coarse, angular to subangular clastic debris derived from
Tertiary and pre-Tertiary rock units exposed in the Mohave
Mountains. The fanglomerates interfinger with river-laid
sand and gravel along the Colorado River to the west of the
wilderness study area.

Structure

The Crossman Peak Wilderness Study Area lies within
a terrane characterized by major low-angle normal faults,
commonly called detachment faults, of Tertiary age. This
terrane has been described by various authors, for example,
Carr and others (1980), Davis and others (1980), and Carr
(1981) for the Whipple-Rawhide-Buckskin Mountains.
Tertiary detachment and related faults 15-20 mi southeast of
the study area are mineralized by specular hematite and
associated gold, copper, and manganese related to the fault-
ing (Wilkins and Heidrick, 1982).

The Proterozoic-Tertiary unconformity dips southwest
50-60° at the southwest margin of the study area. The lower-
most Tertiary strata are steeply tilted and overlying units
have progressively shallower dips (Pike and Hansen, 1982),
while uppermost Miocene flows, Pliocene deposits near the
study area, and overlying Quaternary fanglomerate and river
deposits have very gentle or negligible dips. Structural
relations in the upended Tertiary sequence indicate that the
main mass of the high Mohave Mountains including most of
the wilderness study area (Crossman plate of Howard and
others, 1982a) was tilted along with the voleanic and
sedimentary rocks as a block, probably in the middle
Miocene. Tilting of the Crossman plate probably resulted
from movement on the Whipple Mountains detachment fault,
which projects under the study area. The Crossman Peak
fault projects above the Crossman plate. The plate thus
represents a crustal bloek truncated by the Whipple
Mountains detachment fault at its base and by the higher
level Crossman Peak detachment fault at the top. In the
southeastern part of the wilderness study area, the Crossman
Peak fault dips southward under numerous small blocks of
Proterozoic granite and Tertiary strata that are steeply tilted
on apparently northeast-dipping normal faults. Progressive
Tertiary deformation is recorded by several unconformities
within the Miocene section and by a progressive decrease in
dips of younger Miocene units. Relatively mild faulting and
tilting in upper Miocene strata postdates major movement on
the Whipple Mountains and Crossman Peak faults.

The evidence for tilting of the Crossman plate implies
that all features, including mineralized structures and



Tertiary dike swarms, are exposed in an oblique cross section
that represents progressively greater crustal depths from
southwest to northeast. This section represents about 7.5 mi
of crustal thickness if the Crossman plate is an unbroken
block tilted 55° to the southwest. A crustal reconstruction
by Howard and others (1982a) suggests that before Tertiary
detachment and rotation, the deepest Proterozoic rocks
exposed in the study area were underlain at depth by volum-
inous Cretaceous granite plutons and sheets, now exposed in
the Whipple and Chemehuevi Mountains (Anderson and others,
1979; Davis and others, 1980; 1982; Anderson and Rowley,
1981; Anderson, 1981; John, 1982).

Dike swarms and Proterozoic gneisses in the Crossman
plate may have been translated from a footwall of similar
rocks in Chemehuevi Valley or the western Whipple Mountains
area below the Whipple Mountains detachment fault (Davis
and others, 1980, 1982; Carr and others, 1980; Dickey and
others, 1980; Howard and others, 1982a). Thus, mineralized

areas in the Crossman plate possibly represent the upper

levels of a mineralized system of which the lower parts may
occur in the lower plate of the Whipple Mountains (Marsh and

_ others, 1982).

GEOCHEMISTRY AND REMOTE SENSING

A reconnaissance geochemical survey of the Crossman
Peak Wilderness Study Area was conducted using stream
sediments, panned concentrates, and rock samples (Light and
others, 1983). Sediments and concentrates were collected
from 130 drainages in the area. A total of 87 rock samples
was taken from unmineralized outcrops and from mining
areas to determine the mineral suites and trace-element
signatures. The minus-30-mesh fraction of sediment samples,
the nonmagnetic heavy fraction ( >>2.86 sp.gr.) of the
concentrate samples, and the rock samples were each
analyzed for 31 elements by a semiquantitative emission
spectrographic method (Grimes and Marranzino, 1968). Rock
samples were also analyzed for gold, mercury, zinc, cadmium,
bismuth, antimony, and arsenic by atomic absorption.
Because of the limited number of samples and the small size
of the area, anomalous chemical contents of these samples
are defined by comparison to normal crustal abundances
(Taylor, 1964), or from inspection of histograms. For this
study anomalous elemental abundances are taken as equal to
or greater than the following values: 100 ppm copper, 100
ppm lead, 1,500 ppm barium, 150 ppm lanthanum. Further,
any values above the lower detection limits of the
semiquantitative emission speetrographic method for gold (10
ppm), silver (0.5 ppm), molybdenum (5 ppm), tungsten (50
ppm), zine (200 ppm) bismuth (10 ppm), tin (10 ppm), cadmium
(20 ppm), and arsenic (200 ppm), were considered anomalous.

Rock, sediment, and panned-concentrate samples from
the Crossman Peak Wilderness Study Area characteristically
contain anomalously high concentrations of silver, copper,
lead, zine, molybdenum, tungsten, barium, and lanthanum. In
rock and panned-concentrate samples, gold and bismuth
commonly accompany this assemblage. Numerous panned-
concentrate samples contained anomalous tin values between
20 and 150 ppm, and several rock samples contained high
cadmium and arsenic values. The gold-silver-tungsten-
copper-lead-zinc metal assemblage is distributed throughout
the wilderness study area and is considered to represent
mineralization derived from a large hydrothermal system,
probably of Cretaceous age. Both the common association of
these elements across the wilderness study area and a general
tendency for the dominant species in the assemblage to vary
with respect to geographic location suggest that minerali-
zation is related to a single system. Local secondary
mineralization along dikes suggests some local redistribution
of metals by Miocene dike magmatism.

As a part of this study, limonitic materials (limonite,
hematite, goethite, ete.) were identified in Landsat images
using a color-ratio-composite method (Rowan and others,
1974). Field examination of several limonitic areas associ-
ated with mineral deposits revealed that patches of argillic
alteration occur within an area of approximately 7 mi“ in the
central and eastern parts of the wilderness study area (fig.
3). The alteration in this area (G. L. Raines, unpub. data,

1981) is characterized by an assemblage that contains kaolin-
ite-white mica-hematite-chlorite. An area of about 1/4 mi
near the Jupiter East mine (no. 33, fig. 4) has intensely al-
tered feldspars and represents a more advanced stage of
argillic alteration. The area of argillic alteration is bounded
on the north and west by a propylitic alteration assemblage
including chlorite, epidote, albite, and quartz at the Pittsburg
(no. 41), J & J (no. 15), Scotts Well (no. 18), and Arrastra Well
(no. 8) areas. At some of these sites the assemblage includes
minor amounts of pyrite. Abundant sericitic alteration with
associated pyrite was observed at the Sunrise mine (no. 20).
The mapped limonitic areas and observed alteration suggest a
crudely zoned pattern of hydrothermal alteration from inter-
mediate argillic at the Dutch Flat mines outward to sericitic
alteration at the Sunrise mine and then to propylitic altera-
tion along the western and northern parts of the wilderness
study area.

The distribution of base and precious metals forms a
crudely zoned, overlapping pattern that roughly correlates
with the zones of alteration defined by remote sensing (fig.
3). The area of the Dutch Flat mines (nos. 30-38, fig. 4) is
the most intensely altered and mineralized, and appears to be
the center of mineralization. Samples have a high concentra-
tion of tungsten, copper, and gold (fig. 3). Outward from this
area to the west and northwest, tungsten and copper values
diminish and gold, in association with lead, zine, silver, and
arsenic, forms the dominant metal concentration in a zone
that includes the Sunrise (no. 20) and Osiris (in no. 28) mines,
and the adits in the south-center of sec. 24, T. 14 N., R. 19
W. (no. 26). Peripheral to this zone, the metal assemblage in
analyzed samples is dominated by silver and is accompanied
by lead, zine, gold, and barium in a zone that contains the
Pittsburg (no. 41) and J & J (no. 15) mines. At the Wing mine
(no. 11) 2 1/2 mi northwest of the J & J mine, a gold, silver,
lead, zinc assemblage is associated with arsenie, barium, and
secondary copper and molybdenum.

GEOPHYSICS
Gravity

The Bouguer gravity field as defined by regional cover-
age (approximately 1 station per square mile) does not reveal
any major anomalous features within the Crossman Peak
Wilderness Study Area. A broad area of relatively high
Bouguer gravity values (-62 to -70 mGals) overlies the north-
ern and central parts of the area that expose Proterozoic
gneisses. Slightly lower gravity values (-70 to -85 mGals)
occur in the southeastern part of the wilderness study area,
partly over Proterozoic gneisses and partly over Tertiary
volecanic and sedimentary deposits south of the Crossman
Peak fault. The portion of the gravity low over the gneisses
could be related to the alteration of the gneisses in this area
detected by geochemical and remote-sensing data (Light and
others, 1983; G. L. Raines, unpub. data, 1981). Lithologic
changes could also produce the lower gravity values. The
portion of this gravity low to the south of the Crossman Peak
fault and another low to the southwest of the wilderness
study area are probably caused by the presence of low-density
Tertiary volcanic and sedimentary rocks. A steep gravity
gradient occurs along the east and north flanks of the Mohave
Mountains just outside the wilderness study area; it is
probably caused both by the presence under the Dutch Flat
valley of low-density Tertiary and Quaternary sedimentary
deposits and by density changes across a major structural
boundary within the crust. Modeling suggests that this
boundary dips westward and southward under the rocks of the
wilderness study area above lower density rocks.

Aeromagnetic data

Aeromagnetic anomaly values (U.S. Geological Survey,
1981) range from a high of 5,047 gammas in the northwest
corner of the study area to a low of 4,438 gammas in the
north. (A datum of 5,000 gammas has been added to the
survey after removal to the International Geomagnetic
Reference Field.) Both highs and lows occur over exposures
of Proterozoic gneiss. An elongate northwest-trending belt



of magnetic highs extends through the center of the wilder-
ness study area on the west side of the range. The highest
values in the belt occur over outcrops of Proterozoic augen
gneiss, though not all exposures of this unit have associated
high anomalies. A circular high anomaly at the extreme east
edge of the wilderness study area occurs over exposures of
magnetic Proterozoic augen gneiss and diorite. Proterozoic
amphibolite bodies may cause several high anomalies of small
extent. The numerous mafic and felsic dikes are generally
neither magnetic enough nor large enough to produce signifi-
cant anomalies.

A region of low aeromagnetic values lies over the
northeastern and southeastern parts of the wilderness study
area, overlapping areas that are altered (fig. 3). These mag-
netic lows may be produced by the destruction of magnetic
minerals during alteration, or may simply be located over
gneisses that are not very magnetic even if unaltered.
Mapped exposures of the magnetic Proterozoic augen gneiss
unit are absent from the area of the low (Howard and others,
1982a), which is consistent with the latter possibility.

Small aeromagnetic highs and lows in the southern part
of the study area and similar anomalies to the north, north-
west, southwest, and southeast of the wilderness study area
boundaries are associated with Tertiary volcanic rocks. The
northwest elongation of many of these anomalies reflects the
strike of the rocks and the trends of normal faults that cut
the Tertiary section. A large magnetic high with an ampli-
tude of approximately 500 gammas occurs about 3 mi south of
the wilderness study area and overlies very magnetic Tertiary
voleanic units and moderately magnetic Proterozoic augen
gneiss. Both lithologies probably contribute to the anomaly.

MINING DISTRICTS AND MINERALIZED AREAS

The Crossman Peak Wilderness Study Area contains
numerous occurrences of gold, silver, tungsten, lead, and
zine, which have been prospected and mined intermittently
during the past 120 years. The first claims were filed in the
early 1860's on placer gold deposits in the washes that drain
the Crossman Peak Wilderness Study Area. The mines of
Dutch Flat (or Kampff mines) on the southeast side of the
range were discovered in 1870 and were the first lode claims
to be worked in the area. Placer mining activity reached its
peak during the years between 1929 and 1933, and has period-
ically been rejuvenated during times when gold prices were
high. By 1982, numerous individuals and companies were
evaluating the lode and placer deposits throughout the wilder-
ness study area with the expressed intention of processing the
mine dumps and reopening several of the old mines (Light and
MecDonnell, 1983).

The Crossman Peak Wilderness Study Area is in the
Chemehuevi mining district, which has also been referred to
as the Mohave, Gold Wing, or Owens district. Several thou-
sand mining claims are located in and around the study area.
During this investigation, all the known mines and prospects
were mapped and sampled where accessible. The U.S. Bureau
of Mines collected 1,131 samples, including chip, select,
dump, stream-sediment, and panned-concentrate samples
(Light and McDonnell, 1983).

The Crossman Peak Wilderness Study Area and immed-
iate environs contain 43 separate mineralized occurrences
that have been mined or prospected (fig. 4, table 1). These
sites range from patented lode mining claims with several
thousand feet of workings to areas with numerous shallow pits
and short adits. Sixteen of these areas are reported to have
produced some ore (Light and MeDonnell, 1983) and several
other areas probably produced some high-grade ore. How-
ever, only limited data are available on the tonnage and grade
of ore produced from the mines.

Resource estimates have been calculated for 16 depos-
its within and adjacent to the wilderness study area that
contain indicated or inferred resources of gold, silver, or
tungsten (table 2). Estimates for the individual deposits were
determined from detailed surveys of the workings. One-half
of the measured length of mineralization was projected as the
depth for calculating inferred resources. The assay width of
all samples across a mineralized structure was weighted with
respect to the sample interval and all samples, including

those which were not mineralized, were used to calculate the
tonnage and average grade (Light and McDonnell, 1983).

ASSESSMENT OF MINERAL RESOURCE POTENTIAL

Mineral resource potential is classified in this report
according to definitions of high, moderate, and low potential,
suggested by R. B. Taylor and T. A. Steven of the U.S.
Geological Survey (written commun., 1983). High mineral
resource potential exists where all conditions of a genetic
model have been satisfied and the necessary geologic proces-
ses and mineral concentration took place. Moderate mineral
resource potential exists where conditions of a genetic model
have been satisfied, but mineral concentrations are ambigu-
ous or have not yet been found. Low mineral resource poten-
tial exists where evidence to support a favorable genetic
model is lacking and there is an unfavorable combination of
geologic factors, or mineral concentrations are nonexistent.
Estimates of identified resources were calculated using
measurements and analytical data for samples from mine
workings and mineralized outerops.

Gold, silver, and tungsten have been mined from
quartz veins and faults with widths ranging from a few inches
to 3 ft at several localities within the wilderness study area.
As discussed above, regional relations together with K-Ar
ages on white mica from mineralized areas suggest that the
hydrothermal mineralization in the Proterozoic gneiss proba-
bly occurred in Cretaceous time, and may have been related
to Cretaceous intrusive igneous activity that was common
throughout southern Arizona and southern California.

A Cretaceous granite that intruded Proterozoic gneiss
and granite 15 mi to the south in the Whipple Mountains is
believed by Anderson and Frost (unpub. data, 1981) to be
responsible for initial mineralization of the adjacent Copper
Basin copper deposit (Marsh and others, 1982). Similar plu-
tonic sources are inferred to be responsible for the base- and
precious-metal mineralization observed in the Crossman Peak
Wilderness Study Area.

The mining history, results of recent mineral
investigations, and the geologic, geochemical, and geophysi-
cal data acquired during this study show that the Crossman
Peak Wilderness Study Area has areas of high and moderate
potential for lode deposits of gold and silver in pods and
veins, for placer gold deposits, and an area of high potential
for lode tungsten deposits. Several lines of evidence, includ-
ing the distribution of base and precious metals and geochem-
ically related elements in rocks and sediments, the pattern of
hydrothermally altered zones, and chemical compositions and
petrographic characteristies of rocks from mineralized veins,
suggest that a low-fluorine porphyry-type system was the
source of mineralization, and may still be present at depth in
the wilderness study area. This area of possible porphyry
mineralization lies above the Whipple Mountains detachment
fault; it has a moderate to low potential for disseminated
base-metal resources. Resources of gravel, riprap, and
possibly perlite, opal, and manganese exist within the wilder-
ness study area; however, abundant quantities of these mater-
ials are readily available outside the area. The potential for
resources of uranium, oil and gas, and geothermal energy is
low in the Crossman Peak Wilderness Study Area.

Lode gold and silver

All of the pre-Tertiary terrane in the Crossman Peak
Wilderness Study Area has high to moderate potential for lode
deposits of gold and silver in quartz veins and pods. Areas
GS-la to d (fig. 5) are considered to have high potential;
areas GS-2 and GS-3 are considered to have moderate
potential (fig. 5). The criteria used to define the resource
potential of areas GS-1, GS-2, and GS-3 are listed in table 3.
Area GS-1—High potential for lode deposits of gold and

silver.—Areas containing numerous deposits that are known to

have produced gold and silver or for which indicated or
inferred resources have been calculated (Light and
MeDonnell, 1983) are designated as GS-la to GS-1d on figure
5. These areas have the highest potential in the wilderness
study area for gold and silver deposits related to a
Cretaceous(?) hydrothermal system. Additional deposits will




most likely be in high-grade pockets in the veins previously
mined and prospected, or along the same structural trends
which controlled these veins. Such deposits are expected to
range in grade from 0.005 to 1.0 oz gold per ton and in size
from 100 tons to 8,000 tons or possibly greater. Four areas
meet the criteria for GS-1. The largest area, GS-1a, is 6 mi
long and as much as 4 mi wide, covering the central and
north-central quarter of the wilderness study area. Smaller
areas labeled GS-1b, GS-1e, and GS-1d encompass the vieinity
of the Wing, J & J, and Pittsburg mines.

Area GS-la—Area GS-la encompasses numerous
deposits that are known to have produced some gold or silver
and includes the Arrastra Well area, Green Feather mine,
Scotts Well area, Sunrise mine, Ra claims, Dutch Flat group,
and numerous unnamed workings. Lode production from the
Arrastra Well area (no. 8, fig. 4) probably came from an adit
and a decline in the ridge approximately one-quarter mile
northwest of Arrastra Well. Six samples with an average
width of 9 in. from the mineralized quartz vein in these
workings contained as much as 0.6 oz silver per ton and 0.328
oz gold per ton. Inferred resources are 350 tons at an aver-
age grade of 0.32 oz silver per ton and 0.21 oz gold per ton
(Light and MeDonnell, 1983).

The Green Feather mine (no. 9, fig. 4) is in an area of
propylitic alteration and consists of an adit with 150 ft of
drifts and a 35-ft inclined shaft cut along a gently dipping
northwest-striking quartz vein. Seven samples having an
average width of 8 in. from the mineralized vein contained
values as high as 0.407 oz gold per ton. Inferred resources
are 210 tons averaging 0.05 oz gold per ton.

Two unnamed adits, 110 and 90 ft long, cut along a
quartz vein in see. 14, T. 14 N,, R. 19 W. (no. 18, fig. 4)
contained values as much as 1,54 oz gold per ton and 2.4 oz
silver per ton as detected in seven samples that average 2 ft
wide. This deposit contains 610 tons of inferred resources
averaging 0.41 oz gold per ton and 1.3 oz silver per ton.

An unnamed adit (no. 17, fig. 4) cut along a quartz vein
in the SW 1/4 sec. 12, T. 14 N,, R. 19 W,, contains as much as
0.872 oz gold per ton and 0.7 oz silver per ton as detected in
four samples that average 1.3 ft wide. Approximately 120
tons of inferred resources averaging 0.24 oz gold per ton and
0.45 oz silver per ton have been calculated for this deposit.

The Scotts Well area (no. 18, fig. 4) consists of 13
adits, ranging in size from 10 to 130 ft long, and numerous
prospect pits and trenches. A total of 73 samples were
collected from the various workings cut along quartz veins
and faults; these contained as much as 4.0 oz silver per ton,
1.702 oz gold per ton, and 11.0 percent lead. Calculations
based on 14 samples with an average width of 1 ft from one
group of workings define inferred resources of 770 tons at
average values of 0.19 oz gold per ton and 0.62 oz silver per
ton. Resource estimates could not be made for the remainder
of the Scotts Well area because of limited access or extent of
the workings.

The Sunrise mine (no. 20, fig. 4) is on a patented claim
which produced gold from a 2-ft-wide quartz vein that trends
about N. 20° E. Galena, blackjack sphalerite, pyrite, and an
unidentified silver-bearing mineral also oceur in the vein.
The amount and grade of ore produced is not known. How-
ever, more than 2000 ft of drift on three levels with exten-
sive stoping between the levels and a winze of unknown depth
indicate that at least several thousands of tons of material
were removed.

Sericitic alteration adjacent to the vein and propylitic
alteration in the country rock were observed at the Sunrise
mine; resource estimates are confidential to the private
ownership. However, analyses were obtained from ten sam-
ples taken from a deposit 1/4 mi west of the main mine
workings, and beyond the boundary of the patented claim. In
these samples gold concentrations in the quartz vein ranged
from a trace to 2.04 oz per ton. This deposit has an esti-
mated 480 tons of inferred resources averaging 0.20 oz gold
per ton and 0.18 oz silver per ton.

A group of 3 adits, 2 trenches, and several prospect
pits were cut on a northeast-trending quartz vein in sec. 18,
T. 14 N., R. 18 W. (no. 21, fig. 4). Seven samples with an
average width of 2.5 ft contained gold concentrations from
trace amounts to 0.294 oz per ton. This deposit has an esti-

mated 750 tons of inferred resources at an average of 0,08 oz
gold per ton.

Two adits in south-central sec. 24, T. 14 N,, R, 19 W.
(no. 21, fig. 4) were driven along a quartz vein. Analyses of
eight samples, with an average width of 2 ft, detected gold
concentrations from trace amounts to 0.475 oz per ton. This
deposit contains 920 tons of inferred resources that average
0.14 oz gold per ton.

A 15-ft adit and 2 trenches expose a mineralized
quartz vein in the NE 1/4 sec. 24, T. 14 N., R. 19 W, (no. 27,
fig. 4). Four vein samples with an average width of 1.6 ft
contained as much as 0.55 oz gold per ton; inferred resources
are 1,330 tons averaging 0.05 oz gold per ton.

At the Ra mine (at no. 28, fig. 3), seven samples with
an average width of 1.3 ft were taken from a 90-ft adit and
from a winze that was flooded at 45 ft. Sample analyses
detected metal concentrations to 3.2 oz silver per ton, 0.058
oz gold per ton, 1.30 percent copper, 5.6 percent lead, and
0.65 percent zine. There are 490 tons of indicated and 330
tons of inferred resources averaging 0.01 oz gold per ton and
0.57 oz silver per ton.

The Little Maud mine in the Duteh Flat group (no. 30,
fig. 4; see also area T, below) comprises three adits driven
along a northeast-trending quartz vein. Eight samples with
an average width of 2.6 ft from the largest adit (220 ft in
length) contained gold values from trace amounts to 0.618 oz
per ton. This adit has 5,600 tons of inferred resources aver-
aging 0.05 oz gold per ton.

The irregular distribution of gold in mineralized veins
and the tendency for gold to be concentrated in high-grade
pockets is well demonstrated in two adits at the Lost
Dutehman mine in the Duteh Flat group (no. 36, fig. 4). Eight
samples with an average width of 1.6 ft contained 0.008 to
8.82 oz gold per ton and tracc amounts to 2.0 oz silver per
ton. Adit No. 1 has 140 tons of inferred resources containing
an average of 0.02 oz gold per ton and 0.20 oz silver per ton,
and adit No. 2 has 470 tons of inferred resources containing a
weighted average of 1.74 oz gold per ton and 0.47 oz silver
per ton. The high average gold value in adit No. 2 is due to
one sample that contained 8.82 oz gold per ton.

Area GS-1b-—Area GS-1b surrounds the Wing mine (no.
11, fig. 4). s area is known to have had some minor high-
grade gold production (Light and MeDonnell, 1983). Resource
estimates could not be calculated for the mine because the
main workings were inaccessible for sampling. However, the
quartz vein and fault at the Wing mine both contain gold,
silver, lead, zine, and molybdenum mineralization and meet
the remaining criteria used to define GS-1 (table 3).

Area GS-le—Area GS-le surrounds the J & J mine (no.
15, fig. 4) in sec. 16, T. 14 N,, R. 19 W. The J & J mine was
originally called the Golden Gate mine and produced some
gold-bearing ore in 1934 (Malach, 1977). Maximum values of
0.362 oz gold per ton, 9.3 oz silver per ton, 1.64 percent
copper, 4.3 percent lead, and 0.57 percent zine were detected
in the 21 samples of 1.9 ft average width collected from the J
& J mine. A few tens of tons of base and precious metal-
bearing resources are present at this site, but the irregular
distribution of samples with anomalously high metal values
precludes caleulation of a resource estimate.

Area GS-1d—Area GS-1d surrounds the Pittsburg mine
(no. 41, fig. 4) which is located about 3 mi northeast of Lake
Havasu City, on the west side of the wilderness study area in
sec. 27, T. 14 N,, R. 19 W. The Pittsburg mine was developed
during the interval from 1933 to 1939, when a shaft was sunk
more than 200 ft and drifts were cut at several levels. The
workings are in a quartz-bearing fault zone that trends north-
east and contains silver, galena, sphalerite, barite, and gold.
High-grade ore shipments from the mine contained as much
as 126 oz silver per ton, 6.5 oz gold per ton, and 2.0 percent
lead (Arizona Department of Mineral Resources, file data).

Analytical data from 27 samples averaging 2.7 ft wide
from the Pittsburg mine were used to calculate inferred
resources of 8,000 tons averaging 3.1 oz silver per ton, 0.06
oz gold per ton, 0.8 percent lead, and 0.6 percent zine. A
nearby area has inferred resources of 1,125 tons averaging
0.64 oz silver per ton (Light and MeDonnell, 1983).,

Area GS-2—Moderate potential for lode deposits of gold and
silver.—Area GS-2 comprises the remainder of the pre-




Tertiary terrane north of the Crossman Peak fault. This area
has neither known past production nor deposits for which
resources could be calculated. However, the geologic and
tectonic setting is the same as area GS-1, and, although area
GS-2 may have lower potential for gold and silver deposits
than area GS-1, area GS-2 has a moderate potential for the
occurrence of additional deposits of the same type and size as
in area GS-1. The criteria used to define area GS-2 are listed
in table 3.

Area GS-3—Moderate potential for lode deposits of gold and
silver.—This area lies south of and structurally above the
Crossman Peak fault. It contains numerous fault-bounded
blocks that expose Proterozoic granitoid rocks like those at
the Manitowoe mine (no. 43, fig. 4) one-half mile outside the
wilderness study area. Gold mineralization similar to that at
the Manitowoe mine may be found inside the wilderness study
area in this area. In addition, low dips measured on the
Crossman Peak fault project Proterozoic gneiss of the
Crossman plate southward to shallow depths beneath the
rocks exposed in the overlying plate; therefore, deposits of
gold and silver, similar to those described for areas GS-1 and
GS-2, may exist at depths of a few hundred to a few thousand
feet in area GS-3. The criteria used to define area GS-3 are
listed in table 3.

Placer gold

All of the areas underlain by Tertiary and Quaternary

alluvial and fanglomerate material within the Crossman Peak
Wilderness Study Area have a potential for gold-bearing
placer deposits. The designation of areas P-1, P-2, and P-3
(fig. 6) are based on geographic relations to known gold-
bearing lode deposits. The criteria used to define P-1, P-2,
and P-3 are listed in table 4.
Area P-1—High potential for deposits containing placer gold.-
-Placer gold has been mined from many of the washes drain-
ing the Proterozoic gneiss of the central Mohave Mountains,
notably from the Arrastra Well and Scotts Well drainages in
the north central wilderness study area, the Falls Springs
Wash area in the west-central wilderness study area, from
near the Wing mine (sec. 6, T. 14 N., R. 19 W.), and several
drainages in the southern part of the wilderness study area.
These areas are all downstream from sites of lode gold mining
(fig. 6).

The Quail Placers (no. 2, fig. 4) comprise numerous
pits and trenches dug on placer gold claims in secs. 29, 30, 31,
and 32, T. 15 N., R. 18 W., along the north flank of the
Mohave Mountains. Much of the activity is focused near the
center of sec. 30. In 1980 the deposit was staked by John
Pasak and others. Pasak and associates have worked the
small drainages by dry-washer techniques to define the areas
of highest gold concentration. They have recovered several
ounces of small flake gold and several small nuggets as much
as 0.25 oz. In 1982, Pasak was cutting backhoe trenches and
test pits to determine the feasibility of establishing a sev-
eral-hundred-ton-per-day pilot leach plant.

Analytical data for placer samples collected from the
Quail Placers and from major washes draining the wilderness
study area (Light and McDonnell, 1983) suggest that the
approximately 31 mi of alluvial drainage, designated area P-1
on figure 6, have a high potential for placer gold resources in
several gravel deposits, each containing from 1,000 to 1.0
million cubic yards with gold contents that range from $0.01
to $0.50 per cubic yard (based on a gold price of $500 per
0z). Smaller pockets that contain higher concentrations of
gold can be expected within these deposits. Some samples
from the Quail Placers are derived from isolated gold concen-
trations along the bedrock surface. Gold values in these
pockets may reach $500 per cubic yard or higher where small
nuggets are found.

Area P-2—Moderate potential for deposits containing placer
gold.—Area P-2 has moderate potential for placer gold depos-
its because the drainages and hill slopes in this area lie down-
stream from areas in GS-1 that contain known gold-bearing
lode deposits; also, gold has been found in rock samples from
several localities within this area. Because lode sources for
area P-2 are scattered and because the area includes much
hillside material as well as stream beds, this area is less

favorable than area P-1 for additional placer deposits. The
area south of the Crossman Peak fault has a similar potential
for placer gold deposits because of the known lode gold
mineralization at the Manitowoec mine (no. 43, fig. 4) and
placer gold at the El Campo mine (no. 42, fig. 4). Burro
Canyon, in the northeastern part of the wilderness study area,
is also included in P-2 because placer occurrences are re-
ported in deposits farther downstream, north of the wilder-
ness study area. These deposits probably were derived from
bedrock areas of Burro Canyon and vicinity.

Area P-3—Moderate potential for deposits containing placer
gold.—Placer gold deposits are as yet unknown in area P-3,
which covers most of the flanks of the Crossman Peak
Wilderness Study Area (fig. 6). However, areas of moderate
potential for lode gold deposits lie topographically above P-3,
and any such deposits likely shed placer gold into parts of
area P-3.

Tungsten (area T)

Tungsten has been mined from scheelite-bearing
quartz veins with locally abundant sulfides in an area of
serieitic to argillic alteration at the Dutch Flat mines. The
area encompassing these mines is shown as area T on figure 7,
and has high potential for the occurrence of additional tung-
sten resources.

The Little Maud mine (no. 30, fig. 4) is one of the
Dutch Flat group, and comprises 3 adits driven on a north-
east-trending quartz vein. Twenty-five samples, averaging 2.3
ft long, collected from the mine workings contained anomal-
ously high concentrations of gold, silver, lead, zine, and
tungsten. Individual analytical values are as high as 0.618 oz
gold per ton, 2.0 oz silver per ton, 5.3 percent lead, 2.11
percent zine, and 0.11 percent tungsten, but samples with
high metal values were too widely spaced to permit calcula-
tion of identified resources. However, Farnham (1951) calcu-
lated approximately 100 tons of inferred resources containing
100-150 units (2,000 to 3,000 1b) of WOg for the Little Maud
mine.

The Evelyn mine (no. 34, fig. 4), also one of the Dutch
Flat group, comprises two interconnecting adits and numerous
prospect pits on a northwest-trending vein. Analytical data
for 18 samples with an average length of 1.8 ft from these
workings revealed metal values as high as 2.0 oz silver per
ton, 0.060 oz gold per ton, 1.16 percent lead, 0.94 percent
tungsten, and 0.29 percent zinc. Insufficient data prevented
calculation of current resources for the workings, but
Farnham (1951) identified approximately 200 tons of inferred
resources containing 250-300 units (5,000 to 6,000 1b) of WO5.

Resource calculations could not be made for the other
mines in the Dutch Flat group because of either inaccessi-
bility of workings or widely spaced sampling. However, the
known presence of tungsten mineralization indicates that
there is a high potential for tungsten resources in extensions
of previously worked deposits or in similar but previously
undiscovered veins. Resource estimates based on the tung-
sten content of chip samples from the veins in the Dutch Flat
mines area suggest a potential for several deposits containing
50 to 500 tons averaging 0.05 to 0.5 percent WOgq (Bishop,
1942; Light and MeDonnell, 1983).

Resources associated with a buried hydrothermal
mineralizing system (area C)

An interpretation of the alteration and the distribution
and concentrations of selected base and precious metals in
the Crossman Peak Wilderness Study Area was proposed by
Light and others (1982): gold, silver, copper, lead, zinc, and
tungsten occurrences represent mineralization by a single
large hydrothermal system that may be related to a porphyry-
type intrusion at depth.

In support of this possibility are (1) the consistent
assemblage of metals throughout the study area, (2) apparent
geographic variation of the dominant metals from a central
zone (Dutch Flat mines area) of gold-tungsten-copper miner-
alization outward to gold with minor silver, lead, and zine
mineralization and more distal silver-lead-zine with minor
gold, (3) argillic alteration in the central area and more distal



propylitic alteration, (4) the Cretaceous K-Ar ages on miner-
alized rock in the wilderness study area consistent with the
Laramide age of many copper porphyries in Arizona, and (5)
the setting in a region of widespread Cretaceous intrusive
bodies. Examination of fluid inclusions in quartz veins and
wallrocks from the Dutch Flat mines area provides additional
support for this hypothesis. The presence of abundant CO

and the lack of halite-group minerals in the fluid inclusions
are consistent with the presence at depth of a fluorine-defic-
ient porphyry molybdenum system (Theodore, 1982). The
concentrations of various metals in this area are also consist~
ent with zonation patterns near the top of such systems.
Chemical analyses of rock samples support the low-fluorine
nature of the mineralizing fluids.

Area C, (fig. 7) encompasses the most intensely al-
tered and mineralized portion of the wilderness study area,
and has moderate to low potential for disseminated base and
precious metals related to a low-fluorine porphyry-type
mineralized system. Geologic arguments (Howard and others,
1982a) suggest that the Crossman plate was detached and
transported away from a substratum that now may lie 20 to
30 mi to the southwest, either in the western Whipple
Mountains or buried beneath Chemeheuvi Valley in
California. If the mineralized system lies buried in the
Crossman plate, area C would have moderate potential for
disseminated base and precious metals at depth. If the
mineralizing system was beheaded, leaving the porphyry body
and associated mineralization to the southwest, the potential
of area C would be low. The potential therefore depends on
the (unknown) depth to the detachment fault that defines the
base of the Crossman plate.

Miscellaneous resources

Uranium:  Aeroradiometric data gathered by the
National Uranium Resource Evaluation program (Geodata
International, Inc., 1979) and supplemental field reconnais-
sance by J. K. Otton (written commun., 1981), indicate that
there is low potential for uranium resources in the Crossman
Peak Wilderness Study Area. Tertiary lacustrine claystone,
tuff, and sandstone similar to those of the Anderson mine in
the Date Creek basin, Arizona, occur in the southern
wilderness study area. However, the chemical environment
indicated by the assemblage in the wilderness study area
differs from that at Date Creek and appears to have been
unfavorable for the deposition of uranium minerals.

Manganese: Manganese mineralization is not known
within the Crossman Peak Wilderness Study Area; however,
Tertiary volcanic and sedimentary rocks contain three small
vein deposits of very limited tonnage nearby to the west,
southwest, and northwest of the wilderness study area.
Where Tertiary rocks occur within the west and south bounda-
ries of the wilderness study area (fig. 2) there is moderate
potential for small vein manganese deposits.

Sand, gravel, and rock: The wilderness study area has
high potential for sand, gravel, and riprap. Sand and gravel
are present in the study area in washes, and potentially are
resources for local construction. However, large quantities
of these materials oceur outside the wilderness study area all
around its margin. Hard dike rocks, potentially useful for
riprap for dam and other local water projects, are abundant in
the Crossman plate; similar dike roeks are available in small-
er quantities in the Crossman plate outside the wilderness
study area.

Opal:  Opal of non-gem quality occurs locally in
Tertiary volcanic rocks within the southern and southwestern
parts of the wilderness study area. Geodes are found 3 mi
south of the wilderness study area and may oceur in Tertiary
voleanie rocks within the study area. The wilderness study
area therefore has a moderate potential for small deposits of
opal and geodes. Higher quality sources for these materials
occur in Tertiary volecanic rocks in the nearby Black
Mountains.

Perlite: Perlite of untested quality occurs in Tertiary
voleanie rocks 1-4 mi northwest and west of the wilderness
study area, and in very small amounts within the southwest
and south boundaries of the wilderness st'idy area. There is
moderate potential for small deposits of 1seful perlite in the

wilderness study area.

Oil and gas: The Crossman Peak Wilderness Study Area
is considered unfavorable for resources of oil and gas. The
Mohave Mountains are near the extrapolated position of the
overthrust belt, which elsewhere in the United States con-
tains oil and gas in Paleozoic and Mesozoic strata.
Interpretation of gravity data allows the possiblity that lower
density rocks underlie the gneiss and dikes of the Mohave
Mountains beneath a southwest-dipping structure. However,
geologic relations in the Mohave Mountains and surrounding
ranges suggest that, if present, Paleozoic or Mesozoic strata
would likely be metamorphosed to greenschist grade or high-
er, and therefore barren of oil and gas.

Geothermal resources: The wilderness study area lies
in the Basin and Range province of greater than average heat
flow (Lachenbruch and Sass, 1981), and warm springs oceur 20
mi north of the wilderness study area in the Black
Mountains. However, no geothermal resources are known or
suspected in the Crossman Peak Wilderness Study Area and
the potential for geothermal resources is considered to be
low.
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Table l.--Mineral deposits and occurrences in and near the
Crossman Peak Wilderness Study Area (see fig. 4)

Location Deposit  Development Brief
no. Name Location Resource(s) type c§EE§gry1 description
| Buzzy Tail SEl/4 sec. 25, Ag Lode P/A Inclined shaft 75 ft deep; sulfide
(Mohave Chief) T« 15 N., boxwork with minor silver in
R. 19 W. quartz vein emplaced along fault
in gneiss.
2 Quail Placers Sec. 29-32, Au Placer M/A Placer gold concentrated on caliche
T. 15 N., and bedrock surfaces.
R. 18 W.
3 G.I. NE1/4 sec. 31, Au Placer P/A Shaft 10 ft deep in alluvium; minor
T. 15 N., silver and barium concentrations,
R. 18 W. no anomalous gold in samples
analyzed.
4 Unnamed SEl/4 sec. 29, Ag, Cu, Lode and P/A Prospect pit in highly weathered
prospect T. 15 N., Pb placer gneiss; minor concentrations of
R. 18 W. silver, copper, and lead.
5 Unnamed W1l/2 sec. 36, Au, Ag, Lode P/1 Inclined shaft 35 ft deep, adit 10 ft
prospects T. 15 N., Cu, Pb, long, open cut 10 ft long, and
R. 19 W. Zn trench 30 ft long; locally moderate
concentrations of gold and silver,
and minor copper and lead.
6 . Jet SW1/4 sec. 31, Ag, Cu Lode and P/A Adit 11 ft long and prospect pit;
T. 15 N., placer minor silver and moderate copper
R. 18 W. concentrations; abundant malachite
and azurite staining.
7 Crystal NE1/4 sec. 1, Au, Ag, Lode P/A Shaft about 60 ft deep, and prospect
T. 14 N., Pb, Zn pit; minor concentrations of gold,
R. 19 W. silver, lead, and zinc in north-
east-trending quartz vein.
8 Arrastra Well SW1/4 sec. 1, Au, Ag, Lode and M/I, Inclined shafts 75 and 20 ft deep,
SEl/4 sec. 2, Pb, Zn placer P/A adit 75 ft long, and numerous
NE1l/4 prospect pits; locally high con-
sec. 11, and centrations of gold and minor
NW1/4 concentrations of silver, lead,
sec. 12, and zinc in quartz veins and
T. 14 N., faults; high concentrations of
R. 19 W. gold and silver in placer deposits.
Inferred vein resources of approxi-
mately 350 tons averaging 0.21 oz
gold per ton and 0.32 oz silver per
ton.
9 Green Feather NWl/4 sec. 11, Ag, Cu, Lode M/I, Adit 150 ft long, shaft 35 ft deep,
T. 14 N, Pb P/A and several prospect pits; locally
R. 19 W. high concentrations of gold with
minor silver and lead in quartz
veins. Inferred resources of
approximately 210 tons averaging
0.05 oz gold per ton.
10 Unnamed SW1l/4 sec. 6, Au, Ag Lode P/I Adit 25 ft long and shaft 15 ft
prospects T. 14 N., deep; minor concentrations of
R. 18 W. silver and copper in small north-
west-trending faults.
11 Wing SEl/4 sec. 6, Au, Ag, Lode and M/I, Shaft, inaccessible, adits 55 and
T. 14 N., Cu, Pb, placer P/A 75 ft long, and numerous prospect
R. 19 W. Zn, Mo pits; irregular concentrations of
gold, silver, copper, lead, zinc,
and molybdenum associated with
sulfides in northeast-trending
quartz veins.
@ Unnamed NWl/4 sec. 17, Au, Ag, Lode P/I Shaft 12 ft deep with 30-ft drift
prospects T. 14 N., Ba, Zn and several prospect pits;
R. 19 W. anomalous gold and silver concen-

trations disseminated in host
rhyolite. Inferred resources of
approximately 5,500 tons averaging
0.03 oz gold per ton and 0.19 oz
silver per ton.



Table l.--Continued

Location Deposit Development Brief
no. Name Location Resource(s) type category description
(::) Unnamed SEl/4 sec. 17, Au, Cu, Lode P/1 Prospect pit cut in porphyritic
prospects T. 14 N., Zn, Ba andesite with calcite veins and
R. 19 W. anomalous silver and copper
concentrations.
14 Unnamed NW1l/4 sec. 16, Au, Ag, Lode P/1 Adit 35 ft long and several
prospects T. 14 N., Cu, Pb, prospect pits; anomalous con-
R. 19 W. Zn centrations of gold, silver,

copper, lead, and zinc in quartz
vein along fault zone.

15 J&J SE1/4 sec. 16, Au, Ag, Lode M/I, Adit 150 ft long with winze 130 ft
(Golden Gate) T. 14 N., Cu, Pb, P/A deep, shaft approximately 50 ft
R. 19 W. Zn deep, and several prospect pits;

anomalous concentrations of gold,
silver, copper, lead, and zinc
in a fault zone.

16 Unnamed NWl/4 sec. 14, Au, Ag, Lode P/1 Adits 110 and 90 ft long; locally
prospects T. 14 N., Cu, Pb high concentrations of gold,
R. 19 W. silver, copper, and lead in north-

west—-trending quartz vein.

Inferred resources of approximately
610 tons averaging 0.41 oz gold

per ton and 1.3 oz silver per ton.

17 Unnamed SW1l/4 sec. 12, Au, Ag, Lode P/I Adits 45 and 30 ft long and several
prospects NWl/4 Cu, Pb, prospect pits; anomalous con-
sec. 13 and Zn centrations of gold, silver,
NELl/4 copper, lead, and zinc along
sec. 14, fault and quartz vein. Inferred
T. 14 N., resources of approximately 120 tons
R. 19 W. averaging 0.24 oz gold per ton and
0.45 oz silver per ton.
( 18’ Scotts Well W1l/2 sec. 7, Au, Ag, Lode and M/I, Thirteen adits 10 to 130 ft long,
(Moon Wash) T. 14 N., Cu, Pb, placer P/A numerous prospect pits, and inac-
R. 18 W., Zn cessible shaft; locally high
and E1/2 concentrations of gold, silver,
sec. 12, lead, and zinc in quartz veins
T. 14 N., and fault zones. Inferred
R. 19 W. resources of approximately 770

tons averaging 0.19 oz gold per
ton and 0.62 oz silver per ton.

19 Sunset W1l/2 sec. 18, Au, Ag, Lode M/I, Five adits 10 to 110 ft long and
(Lead Bullet) T. 14 N, Pb, Zn, P/A numerous prospect pits; locally

R. 18 W., Ba high concentrations of gold,

and E1/2 silver, and lead with minor cop-

sec. 13, per and zinc in quartz veins.

T. 14 N.,

R. 19 W.

(Eb Sunrise SEl/4 sec. 13, Au, Ag, Lode M/I, Eleven adits 15 to 800 ft long and

T. 14 N., Pb, Zn, P/A numerous prospect pits; locally

R. 19 W., and W, Ba high concentrations of gold,

SW1/4, sec. silver, and lead with minor

18, T. 14 N., copper and zinc in quartz veins.

R. 18 W. Inferred resources for workings
just west of Sunrise claim are
approximately 480 tons averaging
0.20 oz gold per ton and 0.18 oz
silver per ton.

21 Unnamed SW1/4 sec. 18, Au, Pb, Lode P/1 Adits 35, 45, and 110 ft long; con-
prospects T. 14 N., Zn centrations of gold with minor lead

R. 18 W. and zinc in quartz vein along fault
zone. Inferred resources of
approximately 750 tons averaging
0.08 oz gold per ton.

22 Unnamed SEl/4 sec. 17, Cu Lode P/1 Shaft 21 ft deep and several prospect
prospects §. ig 3., pits; anomalous copper con-—

centration associated with diabase
dike intruded along fault.
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Table l.-—Continued

Location Deposit  Development Brief
no. Name Location Resource(s) type catgggryl description
23 Unnamed SW1/4 sec. 21, Au Placer P/A Adit 25 ft long driven on bedrock-
prospect T. 14 N., alluvium contact in search of
R. 19 W. placer gold concentrations; trace
of gold detected in one sample.
24 Unnamed Cent. sec. 23, Au, Ag, Lode P/1 Adits 100 and 120 ft long; minor
prospects T. 14 N., Ba gold and silver concentrations
R. 19 W. along fault in Proterozoic gneiss.-
25 R &R NW1/4 sec. 24, Au, Ag, Lode M/I, Shaft 40 ft deep and adit 65 ft long;
T. 14 N., W P/A locally high concentrations of gold
R. 19 W. and silver with minor lead and
zince.
26 Unnamed S1/2 sec. 24, Au, Cu Lode P/A Adits 135, 125, and 70 ft long and
prospects T. 14 N., several prospect pits; anomalously
R. 19 W. high concentrations of gold, with
minor copper in quartz veins and
fault zones. Inferred resources
of approximately 920 tons averaging
0.14 oz gold per ton.
27 Unnamed NE1l/4 sec. 24, Au, Ag, Lode P/A Adit 15 ft long and several pros-—
prospects T. 14 N., Cu, Pb, pect pits containing anomalously
R. 19 W. W high concentrations of gold and
minor silver in quartz veins.
Inferred resources of approximately
1,330 tons averaging 0.05 oz gold
per ton.
28 Osiris and Ra SW1/4 sec. 19, Au, Ag, Lode M/I, Adits 700 and 90 ft long and a
(Schoolmarm) T. 14 N. Cu, Pb, P/A prospect pit; locally high concen-
R. 18 W. Zn, W trations of gold, silver, copper,
lead, and zinc in quartz veins.
Ra mine contains approximately
490 tons of indicated resources
and 330 tons of inferred resources
averaging 0.0l oz gold per ton and
0.57 oz silver per ton.
29 Unnamed NW1/4 sec. 19, Au, Ag, Lode P/I Several prospect pits containing
prospects T. 14 N., Cu, Pb, anomalously high concentrations
R. 18 W. Zn, W of gold, silver, copper, lead,
and zinc, with minor tungsten
in quartz veins.
(EE) Little Maud? NEl/4 sec. 19, Au, Ag, Lode M/I, Adits 75, 125, and 220 ft long;
T. 14 N., Pb, Zn, P/A concentrations of gold, silver,
R. 18 W. W lead, zinc, and tungsten in quartz
veins in faults. Inferred
resources of approximately 5,600
tons averaging 0.05 oz gold per
ton and 100 tgns containing 100-
150 units of WO3.
31 Unnamed NW1/4 sec. 20,  Au, W, Lode P/1 Prospect pits with locally
prospecte4 T. 14 N., Zn anomalous values of gold and
R. 18 W. zinc in quartz veins.
32 Green Water NW1l/4 sec. 21, Cu Lode P/1 Prospect pits with anomalous
Spring4 T. 14 N., copper concentration in quartz
R. 18 W. vein in fault.
(ij) Jupiter East? SW1/4 sec. 21, Au, Cu, Lode M/I, Shafts 100+ and 120 ft deep, adits
T. 14 N., Pb P/A 52, 120, and 165 ft, plus numerous
R. 18 W. prospect pits; abundant anomalous
copper values with minor gold and
lead associated with quartz veins
in faults and fractures.
Evelyn SW1/4 sec. 20, Au, Ag, Lode and M/I, Adits 190 and 90 ft long, shaft
(E?) (Kampff)4 T. 14 N., Pb, Zn, placer P/A 90 ft deep, and numerous prospect
R. 18 W. W, Ba pits; concentrations of gold,

11

silver, lead, zinc, and tungsten
with minor copper and barium in
quartz veins and faulte. Inferred
resources of approximately 280 tons
containing 250-300 units of WO3.



Table 1l.--Continued

Location Deposit  Development Brief
no. Name Location Resource(s) type category description
35 Pioneer Shaft® SW1l/4 sec. 20, Au, Ag, Lode M/1, Shaft flooded at 90 ft; moderate
T. 14 N., Pb, W, P/A concentrations of silver and
R. 18 W. Zn. gold with minor lead, tungsten,
and zinc values, from diabase-
gneiss fault contact.
<i§?> Lost Dutchman SW1/4 sec. 20, Au, Ag, Lode M/1, Adits 25, 45, 70+, and 370 ft long
and Gold Band% T. 14 N., Pb, W, P/A and numerous shafts, pits, and
R. 18 W. Zn trenches; several high gold values,
with moderate to low values of
silver, lead, tungsten, and zinc
from quartz veins and faults in
gneiss. The Lost Dutchman mine has
inferred resources of approximately
610 tons averaging 1.35 oz gold per
ton and 0.41 oz silver per ton.
37 Unnamed NE1/4 sec. 29, Au, Cu Lode P/A Shaft, inaccessible with minor gold
prospect T. 14 N., and copper concentrations in
R. 18 W. quartz vein.
38 Jupiter4 NE1/4 sec. 30, Au, Ag, Lode and M/I, Five shafts, and adits 390 and 100+
T. 14 N., Pb, Zn, placer P/A ft long; anomalously high concen-
R. 18 W. Ba trations of gold, silver, copper,
lead, and zinc in quartz veins
and fault zones.
39 Unnamed NWl/4 sec. 30, Au, Cu, Lode P/A Shaft, flooded, adit 40 ft long, and
prospects Ts 14 N., Pb trench 15 ft long; minor concentra-
R. 18 W. tions of silver and lead in quartz
veins.
40 Unnamed N1/2 sec. 25, Au Lode P/1 Five adits 15 to 55 ft long, one
prospects T. 14 N., shaft, and numerous prospect pits;
R. 19 W. minor concentrations of gold in
quartz veins.
<::) Pittsburg S1/2 sec. 27, Au, Ag, Lode M/1, Adit 50 ft long, five shafts 20 to
(Hot Spot) and N1/2, Cu, Pb, P/A about 210 ft deep, and numerous
sec. 34, Zn, W, prospect pits; locally very high
T. 14 N., Ba concentrations of silver, lead, and
R. 19 W. gold with barium, copper, and zinc
in quartz vein. Inferred resources
of approximately 8,000 tons aver—
aging 0.06 oz gold per tonm, 3.1 oz
silver per ton, 0.8 percent lead,
and 0.6 percent zinc.
42 E1l Campo SE1/4 sec. 8, Au, Ag Placer P/T Tunnel 85 ft long driven on bedrock-
T. 13 N., alluvium contact in search of
R. 18 W. placer gold; anomalous gold
detected in one sample.
43 Mani towoc SW1/4 sec. 16, Au, Ag, Lode M/I, Shafts 26, 51, and 150 ft deep,
and E1/2 Pb, Zn, P/A several caved shafts, adit 40 ft
sec. 17, Ba long, and several prospect pits;
T. 13 N. concentrations of gold in minor
R. 18 W. silver, lead, zinc, and barium in

quartz veins and fault zones.

1Symbols used: P--Prospect
A--Active prospect, exploration or development since 1978.

I--Inactive prospect, no known exploration or development since 1978.

M=--Mine

A--Active mine, production since 1978.

I--Inactive mine, no production since 1978.

2W03 resource figures are from Farnham (1951).

3Abnorm811y high gold value is due to one sample assaying 8.82 oz gold per ton.

4Included in the Dutch Flat group (location nos. 30-38).
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Figure 1.—Location of Crossman Peak Wilderness Study Area (5-7B), Mohave County, Ariz.
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Figure 2.—Generalized geologic map of the Crossman Peak Wilderness Study Area.
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secondary copper

e APPROXIMATE BOUNDARY OF WILDERNESS STUDY AREA

Figure 3.—Areas of argillic and propylitic alteration mapped by remote sensing and distribution
of metallic minerals.
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18

15
N,

13
N;



34°37'30"

34030

R.20 W.

114015

R.IOW. R.IBW. 114°07°30" RAT W,

T

15
N,

6S-1b

0 | 2 3 Ml

EXPLANATION

AREA OF MINERAL RESOURCE POTENTIAL

High. la, numerous deposits known to have produced some gold or silver; Ib,
area around Wing mine; lc, area around J & J mine; Id, area around

Pittsburg mine

65-1

65-2 Moderate

65-3 Moderate
X MINE

e APPROXIMATE BOUNDARY OF WILDERNESS STUDY AREA

Figure 5.—Areas of mineral resource potential for lode gold and silver (see table 3).
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Studies Related to Wilderness
Bureau of Land Management Wilderness Study Areas

The Federal Land Policy and Management Act (Public Law 94-579, October 21,
1976) requires the U.S. Geological Survey and the U.S. Bureau of Mines to
conduct mineral surveys 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 report presents the results of a mineral
survey of the Crossman Peak Wilderness Study Area (5-7B), Mohave County,
Arizona.

INTRODUCTION

The U.S. Geological Survey and the U.S. Bureau of Mines conducted field
investigations to evaluate the mineral resource potential of the Crossman Peak
Wilderness Study Area (WSA) from 1979 to 1982. Field studies included
geologic mapping, geochemical sampling, geophysical surveys, and a survey of
known mines, prospects, and mineralized zones (Light and others, 1983). This
report presents a brief description of the procedure used in collecting and
analyzing the geochemical samples and a list of the analytical results.

The Crossman Peak WSA is in western Arizona 3 mi (4 km) east of Lake -
Havasu City, Ariz., and 45 mi (72.4 km) southwest of Kingman, Ariz. The WSA
boundary circumscribes approximately 38,000 acres (15,500 hectares) in the
topographically rugged center and flanking foothills of the Mohave Mountains,
sometimes called the Chemehuevi Mountains. The Mohave Mountains form a
northwest-trending range adjacent to Lake Havasu (elevation 448 ft (137 m)) on
the Colorado River. Both the Mohave Mountains and the WSA are dominated by
Crossman Peak, which attains an elevation of 5148 ft (1544 m). The area is
accessible from the north and west on numerous jeep trails that intersect .
either Interstate 40, Arizona State Highway 95, or some residential streets of
Lake Havasu City, Ariz. (fig. 1). From the south, southeast, and northeast
access to the area is on jeep trails that intersect the unimproved Dutch Flat
Road, which skirts the south flank of the mountains. .

GEOLOGIC SETTING

The Mohave Mountains, and the Crossman Peak WSA, Tie in the Sonoran Desert
section of the Basin and Range geologic province. Rocks in the WSA are
dominantly Precambrian metamorphic and igneous rocks intruded by. Precambrian
and Tertiary igneous dikes (fig. 2). Mineralized veins within the Precambrian .
gneisses probably are Mesozoic and may be related to Cretaceous granitoid rocks
such as occur in and adjacent to the study area. A dense swarm of northeast-
dipping Tertiary mafic to silicic dikes intrudes the Precambrian gneiss
throughout the WSA north of the Crossman Peak fault. The dike swarm accounts
for about 20 percent of the rock volume (Nakata, 1982), and represents a series.
of major intrusive events.

The Crossman Peak WSA 1ies within a terrane characterized by major
low-angle normal faults of Tertiary age, commonly called detachment faults
(Carr and others, 1980; Davis and others, 1980; Carr, 1981; Rehrig and
Reynolds, 1980; Reynolds, 1981; Frost, 1982). Structural analysis indicates
that the main mass of the high Mohave Mountains, including most of the WSA,
(Crossman plate of Howard and others, 1982) was tilted along with the volcanic

1
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Figure 1.--Crossman Peak Wilderness Study area, Mohave County, Arizona.
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and sedimentary rocks. The evidence for tilting of the Crossman plate implies
that pre-Tertiary features, including mineralized structures, are exposed in
an oblique cross section that represents progressively greater crustal depths
from southwest to northeast (Howard and others, 1982).

Gold, silver, and tungsten have been mined from quartz veins and faults
at several localities within the WSA and inferred resources have been calculated
for several deposits (Light and McDonnell, 1983). A preliminary interpretation
of alteration and the distribution of selected base and precious metals in the
Crossman Peak WSA suggests that the mineralization is all part of a large
hydrothermal system related to a buried porphyry-type intrusion (Light, Marsh,
and Raines, 1982).

METHODS
Sampling and sample-preparation methods
Geochemical rock and stream-sediment sampling was carried out by the U.S.
Geological Survey during portions of 1981 and 1982. Access to the area was

achieved by helicopter, 4-wheel drive, and foot traverses. Figure 3 illustrates
the localities for samples collected in and around the Crossman Peak Wilderness

Study Area.

Rock samples

Rock samples were collected from most of the altered and mineralized areas
throughout the WSA to define the geochemical signature of the hydrothermal
system. For the purpose of comparison, some rock samples were collected from
areas which were not obviously altered or mineralized. A total of 87 rock
samples was collected from locations throughout the study area. All rock samples
were crushed and pulverized to minus 150 mesh (0.10 mm) before being analyzed.

Stream-sediment samples

Composite stream-sediment samples were collected from the active portion
of intermittent drainages at 130 sites. These samples were sieved to minus 30
mesh (0.59 mm), and pulverized to minus 150 mesh (0.10 mm). Panned concentrates
of stream sediments were also collected at 84 of the sites, and were further
concentrated by 1iquid separation in bromoform (specific gravity 2.85). The
magnetic fraction of these heavy-mineral concentrates was removed by magnetic
separation on a Frantz Isodynamic Separator and the nonmagnetic fraction was

analyzed.

Analytical methods

A11 rock samples and both the sieved stream-sediment samples and the
nonmagnetic fraction of the heavy-mineral concentrates were analyzed for 31
elements by a D.C. arc six-step semiquantitative optical emission spectro-
graphic method (Grimes and Marranzino, 1968). The elements analyzed and their
jower limits of determination are listed in table 1. Some rock samples were
also analyzed by atomic-absorption spectrophotometry techniques for antimony,
arsenic, bismuth, cadmium, and zinc using a modification of Viets (1978), for
mercury using a modification of Vaughn and McCarthy (1964) and McNerney and
others (1972), and for gold (Ward and others, 1969).
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Table 1.--Lower limits of determination for elements analyzed by D.C. arc

spectrographic method.

Element Lower Limits of Determination
rocks and sediments concentrates
Fe 0.05% 0.1%
Mg 0.02 0.05
Ca 0.05 0.1
Ti 0.002 0.005
Mn 10 ppm 20 ppm
Ag 0.5 |
As 200 500
Au 10 20
B 10 20
Ba 20 50
Be 1 2
Bi 10 20
Cd 20 50
Co 5 10
Cr 10 20
Cu 5 10
La 20 50
Mo 5 10
Nb 20 50
Ni 5 10
Pb 10 20
Sb 100 200
Sc 5 10
Sn 10 20
Sr 100 200
Th 100 200
) 10 20
W 50 100
Y 10 20
Zn 200 500
Ir 10 20




ANALYTICAL DATA

Analytical data for samples from the Crossman Peak WSA were entered into
the USGS Rock Analysis Storage System (RASS). Analytical data for sieved
sediments and for panned concentrate samples are listed in tables 2 and 3,
respectively. The analytical data for rock samples are listed in table 4, and
a brief description of rock samples is given in table 5. Abbreviations used on

the element columns are as follows:

pct - percent

ppm - parts per million

s - semiquantitative emission spectrographic analyses
aa - atomic-absorption analyses

N - not detected

-- - no data available

< - detected but below Tower limit of determination (value Tisted)

> - above upper limit of determination (value listed)
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Table 5.--Descriptive data for rock samples, Crossman Peak WSA

Remarks

Sample Rock type Alteration

number

CPOO7R Granitic gneiss Propylitic Pyrite

CPOO7RA Quartz vein Sericitic Pyrite, galena, sphalerite, chalcopyrite

CPOO7RB do. do. Pyrite

CPOO7RC do. do. Abundant Timonitic staining

CPOO7RD do. Argillic(?) Do.

CPOO8R do. do. Do.

CPO08RA do. Sericitic Galena, sphalerite, limonite

CPOO8RB do. do.

CPOO9R do. Argillic

CPOO9RA Granitic gneiss do. Abundant lTimonitic staining

CPOO9RB do. do. Pyrite, abundant limonitic staining

CPOO9RC do. do. Abundant limonitic staining

CPOOYRD do. do. Do.

CPOTOR Diabase Propylitic Do.

CPOT0RA Granitic gneiss do.

CPO10RB Dacite None

CPOT1R Quartz vein Propylitic Hematite

CPOT1RA do. do. Wulfenite, limonite, copper staining

CPO11RB do. Galena, limonite

CPOTIRC do. do. Abundant copper staining

CP2106R Rhyolite None

CP2107R Quartz vein Propylitic Pyrite, galena, malachite, azurite,
hematite, limonite

CP2108R Amphibolite gneiss do.

CP2109R Granitic gneiss do.

CP2110R Diorite(?? do.

CP2111R Granitic gneiss do. Pegmatite zone in gneiss

CP2112R Quartz vein do. Pyrite, galena, hematite, limonite

CP2T113R Garnetiferous gneiss do. .

CP2115R Granitic gneiss do. Pegmatitic zone in gneiss

CP2118R do. do.

CP2119R do. do.

CP2120R Dacite None

CP2121R Granitic gneiss Propylitic

CP2122R Dacite None

CP2123R Diabase None

CP2124R Granitic gneiss Propylitic

CP2125R Dacite None

CP2126R Rhyolite do.

CP2127R Granitic gneiss Propylitic

CP2128R do. do.

CP2129R do. Argillic(?) White mica and clay alteration

CP2130R Diorite None

CP2131R Amphibolite gneiss Propylitic

CP2132R Granitic gneiss do. Pegmatitic zone with hematite
pseudomorphs after pyrite

CP2133R do. Argillic(?) Micaceous pegmatite
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Table 5.--Descriptive data for rock samples, Crossman Peak WSA--Continued

Sample Rock type Alteration Remarks
number

CP2134R do. do. Pegmatitic zone
CP2135R do. do.

CP2136R do. do. Pyrite, hematite, limonite
CP2139R do. Propylitic

CP2142R do. do.

CP2144R Rhyolite None

CP2145R Granitic gneiss Propylitic

CP2146R do. do. Pegmatitic zone
CP2147R1 Quartz vein do. Abundant hematite
CP2147R2 do. do. Abundant limonite boxworks
CP2161R Granitic gneiss Propylitic

CP2162R do. do.

CP2163R do. do. Abundant epidote
CP2164R do. do.

CP2166R do. do.

CP2167R Diabase do.

CP2168R Granitic gneiss do.

CP2169R Amphibolite gneiss do.

CP2170R Granitic gneiss do.

CP2171R do. do.

CP2172R1 Amphibolite gneiss do.

CP2172R2 Granitic gneiss do. Abundant epidote
CP2173R Amphibolite gneiss do.

CP2174R Granitic gneiss do.

CP2175R do. do. Pegmatitic zone
CP2176R do. do.

CP2177R1 do. do.

CP2177R2 do. do. Pegmatitic zone
CP2178R Amphibolite gneiss do. Abundant limonitic staining
CP2179R Granite None

CP2180R Granitic gneiss Propylitic Abundant epidote
CP2181R do. Propylitic(?)

CP2182R do. Propylitic

CP2183R do. do.

CP2184R do. do.

CP2185R Amphibolite gneiss None

CP2186R do. do.

CP2187R Granitic gneiss Propylitic

CP2188R do. do. Highly weathered
CP2189R Granite Do.

CP2190R do.

CP2191R do.
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EXPLANATION STUDIES RELATED TO WILDERNESS

Bureau of Land Management Wilderness Study Areas

The Federal Land Policy and Management Act (Public Law 94-579, October 21,
AREA WITH MINERAL RESOURCE POTENTIAL 1976) requires the U.S. 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
O == Lode g°|d and silver-See ioble 3in accompanying pamphlei Congress. This report presents the results of a mineral survey of the Crossman Peak

— 2/ 1>

=
d

%N\\‘ il Wilderness Study Area (5-7B), Mohave County, Arizona.
S5 i 6S-1 High SUMMARY
{ \
GS-2 Moderate Mining history, results of recent mineral exploration, and geologic, geochemical,
e ! and geophysical data collected and evaluated as of 1982, indicate that the Crossman
) : GS-3 Moderate Peak Wilderness Study Area has potential for several mineral resources. The wilderness
) study area has high potential for small deposits of lode gold, silver, and tungsten, and for
X . | placer gold. Sixteen sites in or adjacent to the wilderness study area contain 100 to
RPN 34937°30 Placer gold-See table 4 in accompanying pamphlet 8,000 tons of indicated or inferred gold or silver resources including grades of 0.05 to
3437’30 Y 0.62 oz gold per ton and 0.19 to 2.1 oz silver per ton. Favorable geologic terrane
High (P-1) suggests that much of the wilderness study area has at least moderate potential for
19 additional discoveries of lode gold and silver and placer gold. Positive geochemiecal
anomalies and patterns of alteration in the central part of the wilderness study area
ik Moderate (p_z) provide evidence for speculating that there is moderate to low potential for additional
‘27’}\“&‘: y deposits of base metals. There is high potential for resources of riprap and of sand and
Q:F\j\ S PN U ) \ ; N N \ ’ ! ry ; L1y S W I> J < 2 5 i ( W\ e — gravel, and moderate potential for small deposits of perlite, opal, and manganese in the
) == (f % VNN B ’ e =27 A / WA TN v ] Vi A ( Wi N e V" (~y A g o A\ i : ; ¥ ¥ G“ ‘ S Moderate (P‘3) wilderness study area. The potential for uranium, oil and gas, and geotherr{na} resources
; S S ‘ ( SSH0 1A SN S Y ; 7 "N e m e, & SRl CF 24! S 5 > E ’ . : ] is low. | 501
S o Lag iy (1: ) 3 AEEN \ \ TSI =2 o SN ) 5 \ W\ : : % N Lo Sl ; / ‘ ) Vg4 # ? N b ) 3 2R - i i ARy
> %\“ "”@E\&%ﬂ el RS R Wi /o A b a N 2 N SNSRRVAL L e A N : VIRV ) e . - 1 2 T Tungsten and base metals-See table5 in accompanying pamphlet INTRODUCHON
m\ f\v f ,\‘%}\ 2 A N = é:::,,/f z / 7 ; N / Y & 5 TN S . £ 1 ) g ; j ‘ 5 ; g
WAL\ B VA Qs SNl N 1\‘\ 5 //Z 2 = / : o : ; A2/ N f ‘ / 2 /} s v ) e ——————— Tungsten— ngh The Crossman Peak Wilderness Study Area is in western Arizopei"s"mi east of Lake
N e S Mo SN Y 22 (N ) ‘ j ; ‘ S : ST - L Al 1 > \ 3 3 C 4 Havasu City, Ariz., and 45 mi southwest of Kingman, Ariz. The wilderness study area
4 4 % : i g & ; - ! ; 5 . G " - X = sl covers approximately 38,000 acres in the topographically rugged center and flanking
Base metals -Moderate to low foothills of the Mohave l\’llountains, sometimes included as part of the Chemehuevi

Mountains. The Chemehuevi Mountains are in California adjacent to the northwest
X . Mohave Mountains but across the Colorado River. The Mohave Mountains form a
83 MINERAL DEPOSIT-Numbers refer to table1 in accompanying pamphlet northwest-trending range adjacent to Lake Havasu (elevation 448 ft) on the Colorado
River. Both the Mohave Mountains and the wilderness study area are dominated by
Crossman Peak, which has an elevation of 5,148 ft. The area is accessible from the north
and west by numerous jeep trails that intersect either Interstate 40, State Highway 95, or
BOUNDARY OF WILDERNESS STUDY AREA (APPROXI MATE) some residential streets of Lake Havasu City. From the south, sout,heast, and northea;t
access to the area is by jeep trails that intersect the unimproved Duteh Flat Road, which
skirts the south flank of the mountains. Several small areas of mines and roads excluded
from the wilderness study area proper are within the approximate boundary shown here
for the study area.
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CORRELATION OF MAP UNITS GEOLOGY
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Rocks in the wilderness study area are dominantly Proterozoic metamorphic and
QUATERNARY igneous rocks intruded by Proterozoic and Tertiary igneous dikes. Potassium-argon ages
suggest that mineralized veins within the Proterozoic gneisses may be related to
Cretaceous(?) intrusions such as oceur adjacent to the study area. Tertiary voleanic and
TERTIARY sedimentary rocks overlie Proterozoic rocks at the south and southwest margins of the
study area. Several faults of Tertiary age cut these rocks. Quaternary alluvial deposits
occur around the flanks and in drainages within the range:

=
o

o

Tvs } Miocene

CRETACEOUS(?)

AND GEOCHEMISTRY AND REMOTE SENSING
PROTEROZOIC
PROTEROZOIC Rock, stream-sediment, and panned-concentrate samples from the Crossman Peak
Wilderness Study Area characteristically contain anomalously high concentrations of
silver, copper, lead, zine, molybdenum, tungsten, barium, and lanthanum. In rock and
panned-concentrate samples, gold and bismuth commonly accompany this assemblage.
Numerous panned-concentrate samples contain anomalously high tin, cadmium, and
arsenic values relative to the backgrounds defined in these studies. The gold-silver-
DESCRIPTIDN OF MAP UNITS tungsten-copper-lead-zinc metal assemblage is distributed throughout the wilderness
study area and is considered to represent mineralization derived from a large
ALLUVIUM (QUATERNARY)- Includes talus deposits on Black Mountain hydrothermal system, probably of Cretaceous age.

} TERTIARY

v VOLCANIC AND SEDIMENTARY ROCKS (MIOCENE)- Flows, breccia, and tuff Limonitic materials were identified in Landsat images using a color-—ratio-
of silicic o basaltic composition; fanglomerate, conglomerate, sandstone, and claystone composite method. Field examination of several limonitic areas associated with mineral

deposits revealed that patches of argillic alteration, characterized by an assemblage that
contains kaolinite-white mica-hematite-chlorite, occu& in the central and eastern parts

GRANITE AND DIORITE (CRETACEOQUS ?) of the wilderness study area. An area of about 1/4 mi“ at the Jupiter East mine (no. 33)
has intensely altered feldspars and represents a more advanced stage of argillic
GRANITOID ROCKS (PROTEROZOIC)- Porphyritic and equigranular granite and quartz alteration. The area of argillic alteration is bounded on the north and west by a

propylitic alteration assemblage including chlorite, epidote, albite, and quartz at the
Pittsburg (no. 41), J & J (no. 15), Scotts Well (no. 18), and Arrastra Well (no. 8) areas.
Abundant sericitic alteration was observed at the Sunrise mine (no. 20). The mapped

monzodiorite

=4
@

AUGEN GNEISS (PROTEROZOIC) - Granite to granodiorite composition. Gradational to porphyritic limonitic areas and observed alteration suggest a erudely zoned pattern of hydrothermal
granite of the granitoid rocks unit alteration from intermediate argillic at the Duteh Flat mines outward to sericitic
alteration at the Sunrise mine and then to propylitic alteration along the western and
34032'30" GNEISS AND DIKES (TERTIARY AND PROTEROZOIC)- Garnet granite gneiss, amphibolite, biotite northexnparts of the wilderness stidy ares.
02020 : : : 5 . . :
sz grunlie fRnies) PROBGN, TR Do grte!ss gl 'quavfzne, .o 4 Eroterozmc qge, ol The distribution of base and precious metals forms a crudely zoned, overlapping
intruded by a dense swarm of northwest-striking felsic and mafic dikes of Tertiary age pattern that roughly correlates with the zones of alteration. The area of the Dutch Flat
mines (nos. 30-38) is the most intensely altered and mineralized, with anomalously high
—————— CONTACT - Dashed where approximately located concentrations of tungsten, copper, and gold. Outward from this area to the west and

northwest, tungsten and copper values diminish and gold in association with lead, zinc,
g silver, and arsenic forms the dominant metal association in a zone that includes the
—4—2——.... FAULT- Dashed where approximately located; doned.where concealed; hachures on upper plate Sum'is’e (no. 20) and Osiris (part of no. 28) mines, and the adits in the south-center of sec.
of detachment fault, Bar and ball on downthrown side 24, T, 14 N., R. 19 W. (no. 26). Peripheral to this zone the metal assemblage is
dominated by silver and is accompanied by lead, zine, gold, and barium in a zone
containing the Pittsburg (no. 41) and J & J (no. 15) mines. At the Wing mine (no. 11), a
gold, silver, lead, zinc assemblage is associated with arsenie, barium, and secondary
copper and molybdenum.
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GEOPHYSICS

A broad area of relatively high Bouguer gravity values overlies the northern and

central parts of the wilderness study area that have exposures of Proterozoic gneisses.

Slightly lower gravity values occur in the southeastern part of the wilderness study area,

partly over Proterozoic gneisses and partly over Tertiary voleanic and sedimentary

deposits south of the Crossman Peak fault. The portion of the gravity low over the
14¢15° 114°00° gneisses could be caused by the alteration of the gneisses in this area or by lithologic

changes. A steep gravity gradient along the east and north flanks of the Mohave
Mountains is probably caused both by the presence under the Dutch Flat valley of low-
density Cenozoic sedimentary deposits and by density changes across a structural
boundary within the crust.
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IG'I‘{Z An elongate northwest-trending belt of magnetic highs extends through the west-
central part of the wilderness study area. The highest values in the belt oceur over

- outcrops of Proterozoic augen gneiss. A region of low aeromagnetic values lies over the

northeastern and southeastern parts of the wilderness study area, overlapping areas that

are altered. These magnetic lows may be produced by the destruction of magnetic

minerals during alteration, or may simply be located over gneisses that are not very

magnetic even if unn\tered.
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MINING DISTRICTS AND MINERALIZED AREAS

BUCK WOUNTAINS The Crossman Peak Wilderness Study Area contains numerous occurrences of gold,
silver, tungsten, lead, and zine, which have been prospected intermittently during the
T past 120 years. Several thousand mining claims are located in and around the study
> 15 area. During this investigation, the U.S. Bureau of Mines mapped and sampled all the
4:,/, N. known mines and prospects where accessible. The Crossman Peak Wilderness Study Area
P and immediate environs contain 43 separate mineralized areas that have been mined or
prospected. Sixteen of these areas are reported to have produced some ore and several
other areas probably produced some high-grade ore.

CROSSMAN PEAK

uw = WILDERNESS STUDY T
AREA 4 ASSESSMENT OF MINERAL RESOURCE POTENTIAL

N Mapped areas of mineral resource potential

Criteria used to define mapped areas of mineral resource potential are listed in
tables 3-5 of the accompanying pamphlet.
Lode gold and silver:—All of the ground underlain by pre-Tertiary rocks in the
Crossman Peak Wilderness Study Area has high to moderate potential for small lode
i deposits of gold and silver. Area GS-1 is considered to have high potential; areas GS-2
13 and GS-3 are considered to have moderate potential.
N, Placer gold:—Area P-1 has high potential for deposits of placer gold, and areas P-
2 and P-3 have moderate potential for additional deposits of placer gold.
Lode tungsten:—Area T contains veins from which tungsten has been mined in the
past and has high potential for further small deposits.
Base metals:—A crude zonation of metal assemblages and alteration, and
supporting chemical and petrographic evidence, indicates area C may be underlain by a
low-fluorine porphyry molybdenum system. Geologic evidence suggests that the area is
also underlain by a low-angle fault, which detached the Crossman plate (which includes
this area) and transported it away from a substratum that now may lie 10 to 20 mi to the
southwest. If the unexposed root of the mineralized system lies buried in the Crossman
plate, area C has moderate potential for base and precious metals at depth. If the
mineralizing system was detached by faulting, the potential of area C is low. Definition
of the potential therefore depends on the (unknown) depth to the fault that defines the
base of the Crossman plate.

T
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LOCATION OF CROSSMAN PEAK WILDERNESS STUDY AREA (5-7B), MOHAVE COUNTY, ARIZ. ETRTIN | STE

Uranium: Aeroradiometric data and field studies indicate a low potential for
uranium resources in the Crossman Peak Wilderness Study Area.

Manganese: Manganese mineralization is not known within the Crossman Peak
Wilderness Study Area. However, Tertiary volcanic and sedimentary rocks contain three
small deposits of very limited tonnage nearby to the west, southwest, and northwest of
the wilderness study area. Where Tertiary rocks occur within the west and south
boundaries of the wilderness study area, there is moderate potential for similar
deposits.

N 3 Sand, gravel, and rock: Sand and gravel are present in the study area in washes,
7 W7 N\ and potentially are resources for local construction. Large quantities of these materials

<

- >

5 el ol : . ) . .

WHR gi\\;s >/ U ol oceur outside the wilderness study area all around its margin. Hard dike rocks,
DM oD

Y 7 A i potentially useful for riprap for dam and other local water projects, are abundant north

a

! : - : . — : of the Crossman Peak fault; similar dike rocks are available in smaller quantities
114020’ 114010’ 114005 immediately northwest of the wilderness study area.
; b Geology mapped by K. A. Howard, J. E. Pike, and Opal: Opal of non-gem quality occurs locally in Tertiary voleanic rocks within the
Base from U.S. Geological Survey, 1:24 000 J. K. Nakata, 1980-82; H. G. Wilshire, 1981-82; southern and southwestern parts of the wilderness study area and geodes may oecur in
! 4 £ Tertiary voleanic rocks within the study area.
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Standard Wash, 1959; Buck Mountains, Buck R e=—e O I g = 1

Mountains NE, SE, Crossman Peak, Franconia, 53t e assisted by B. E. John and D. M. Peterson, 1980-81; Perlite: Perlite of untested quality occurs in Tertiary voleanic rocks
Lake Havasu City North, 1970; Lake Havasu z 5 ?_—_1( A 2}______? SR RILOMETERS J. W. Goodge and V. L. Hansen, 1981; and 1-4 mi northwest and west of the wilderness study area, and in very small amounts within
City South, 1975; 1:62 5100 Pc;rker Dam, 1959 N o S. L. Reneau, 1981-82 the southwestern and southern boundaries of the wilderness study area.

CONTOUR INTERVAL 40 AND 80 FEET 0il and gas: The Crossman Peak Wilderness Study Area is considered unfavorable
NATIONAL GEODETIC VERTICAL DATUM OF 1929 for resources of oil and gas.

MINERAL RESOURCE POTENTIAL MAP OF THE CROSSMAN PEAK WILDERNESS STUDY AREA (5-7B), ) 1
MOHAVE COUNTY, ARIZONA ZU:S: B::eai of Mines:yLight began his part

of the investigation while with USBM,
By and continued the investigation after

transferring to the USGS

Thomas D. Light'?, Jane E. Pike', Keith A. Howard', John R. McDonnell, Jr.*, Robert W. Simpson', 705 Bueas of Land Marsgeont sot
Gary L. Raines’ , Richard D. Knox3, Howard G. Wilshirel, and Martha A. Pernokas' Kk Cioahieal i, Basion, ¥a 1980
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Analytical data for samples 911-946 from the Jupiter Mine are listed
in tables 3-5. Sample 911, from the dump of the upper shaft, contained 2.0
oz silver per ton. Gold was detected in 20 samples with the highest value
being 0.168 oz per ton in sample 923, a 9-in. chip across a quartz vein in a
stope. Sample 941 had 1.35 percent lead; this sample was the only highly
anomalous lead value, and did not contain any detectable silver.

Pittsburg Mine |

The Pittsburg Mine is about 3 mi northeast of Lake Havasu City in S1/2
sec. 27, and N1/2 sec. 34, T. 14 N., R. 19 W. along the western boundary of
the WSA. The mine is easily accessible via dirt roads from the south and
west.

The Pittsburg Mine was originally known as the Mohawk Mine and was
discovered in 1933 by a Mr. Hutt. From 1933 to 1939 a shaft was sunk 210 ft
and several hundred feet of lateral drift were driven. Before the mine shut
down in 1939, ore reportedly ran $15 per ton with the values mostly in silver.
(Note: 1939 prices were $35 per oz for gold and $0.90 per oz for silver.)
High-grade shipments to the smelter contained as much as 126 oz silver per
tor and 6.5 oz gold per ton (Arizona Department of Mineral Resources, file '
data). The old workings of the Pittsburg Miﬁe are currently covered by the
Hotspot lode claims. |

Mineralization at the Pittsburg Mine 1is concentrated in a northeast-
trending fault zone with a discontinuous quartz vein. This zone can be traced
for approximately 1/2 mi. All the workings along and adjacent to this trend
are discussed collectively as the Pittsburg Mine (fig. 63-69). Analytical
data for samples 972-1071, collected from these workings are listed in tables

3-5 3
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Figure 63.--Northermmost workings, Pittsburg Mine.
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Figure 68.--Workings southwest of main Pittsburg Mine workings.
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The northermmost workings in the Pittsburg trend comsist of 2 prospect
pits and 20-ft-deep decline approximately 1,000 ft northeast of the main shaft
(fig. 63). The workings were cut on the northeast-trending fault zonme in
gneiss, diorite, and dacite. Analytical data for samples 972-980 from these
workings contained as much as 4.3 oz silver per ton, 0.180 oz gold per ton,
0.92 percent barium, 0.44 percent copper, 1.35 percent lead, and 1.45 percent
zinc. Sample 977 contained 0.008 percent molybdenum.

The main workings of the Pittsburg Mine consist of several prospect pits,
a 210-ft-deep shaft, a 50-ft-long adit, a 100-ft-deep decline, and a 56-ft-
deep shaft with drifts 45 and 60 ft long (fig. 64). The 210-ft-deep shaft
was 1lnaccessible, but all fhe other workings were mapped and sampled. The
50-ft-long adit was driven northeast along the fault to where the fault was
truncated by a large Tertiary dacite dike (fig. 65). Fifty feet southwest
of the portal is the decline and shaft (figs. 66a and b). The decline extends
about 100 ft to the soutgwest along the fault. The shaft is 56 ft deep and
has drifts at 30 and 55 ft that extend northeastward toward the main shaft.
Samples 981-1029 taken from these workings contained as much as 52.4 oz
silver per ton, 3.75 oz gold per ton, 9.0 percent barium, 1.1 percent copper,
9.0 percent lead, 0.4 percent tungsten, and 3.1 péréent zinc. . Resource
calcuations based on samples from the.ﬁain workings at the Pittsburg Mine
suggest approximately 8,000 tons of inferred resources containing an average
of 0.06 oz gold per ton, 3.1 oz silver per ton, 0.8 percent lead, and 0.6
percent zinc.

Southwest of the Pittsburg adit numerous prospects have been dug along
the trend of the fault (figs. 67-69). Samples 1030-1067 from these pits con-
tained as much as 1.6 oz silver per ton, 1.457 oz gold per ton, 0.2l percent
lead, and 1.12 percent zinc. Resource calculations for these workings show
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the presence of approximately 1,120 tons of inferred resources containing
approximately 0.64 oz silver per ton. If the vein is projected as continuous
between the numerous pits, the inferred resources would be approximately
6,300 tons.

E1l Campo Mine

The E1 Campo Mine is near Gold Spring in the SE1/4 sec. 8, T. 13 N.,
R. 18 W., approxiﬁately 3/4 mi outside the WSA boundary. The workings are
easily accessible via dirt road from Standard Wash.

The E1 Campo Mine was worked during the depression in the early 1930's
as a placer gold deposit. The underground workings consist of a tunnel and
horseshoe-shaped adit, 85 ft long, cut on the contact between a pebble con-
glomerate and Precambrian granodiorite in a paleochannel (fig. 70). Sample
1105, taken across the contact contained 0.89 oz gold per ton. There is no
record of how much gold was produéed from the mine, but some flakes and small
nuggets may have been recovered from the contact.

Approximately 300 ft north of the El1 Campo adit a 10-ft-long adit has
been cut in Tertiary diorite to prospect a small northeast-trending fault
(fig. 70). Minor copper staining is associated with the fault, but no mineral
concentrations were detected in the samples. Analytical data for samples
1098-1105, collected from the workings are listed in tables 3-5.

Manitowoc Mine

The Manitowoc Mine comprises three patented lode mining claims with

numerous shafts in SW1/4 sec. 16 and the E1/2 sec. 17, T. 13 N., R.
18 W., at an elevation between 1,600 and 1,800 ft. Access to the mine is via
the dirt road in Standard Wash. No record of production from the Manitowoc
Mine was found and the shafts are inaccessible, but the size of the dumps
indicate that the extent of the underground workings is from several hundreds
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from the pit, contained 4.9 and 0.6 oz silver per ton, respectively. Sample

214 also contained 5.80 percent copper.

Sec. 21, T. 14 N., R. 19 W.

A 25-ft-long adit (fig. 84) and a prospect pit are in the SW1/4SW1/4
sec. 21. The adit was driven northwest in alluvium overlying Tertiary dacite.
No mineralization was detected in samples 612-615, collected from these

workings.

Sec. 23, T. 14 N., R. 19 W.

In the center of sec. 23 are two parallel-trending adits with a connecting
crosscut (figs. 85 and 86). Access is from the Falls Springs Wash jeep
trail and a foot trail.

Both adits were driven southward into very fractured gnelss. The gneiss
has been intruded by dacite and diorite dikes, and has been extensively

‘faulted. Irregular drifting and stoping constitute much of the more than

200 ft of workings. Samples 618-633, collected from the adits, contained

minor amounts of gold and silver.

Sec. 24, T. 14 N., R. 19 W.

A 15-ft-long adit, two trenches, and séveral prospect pits are iﬁ
NE1/4 sec. 24. The adit and trenches were cut along a northeast-trending
quartz vein in gneiss (fig. 87). The 1location and trend of this vein
relative to the vein at the Sunrise Mine suggest both are part of the same
mineralized system.

Samples 680-684, collected from these workings, contained as much as

0.55 oz gold per ton, with only sample 684 having less than a 0.005 oz gold
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dips almost vertically, and is about 4 feet thick. Its croppings
are chiefly iron-stained quartz and breccia. The ore contains
free gold, silver sulphide, sphalerite, and galena and occurs main-
ly near the hanging wall of the vein. Some of the ore mined dur-
ing the early days was of high grade, but the material milled by
the Flores Company ran as low as $6 per ton.

ESMERALDA MINE15+4

The Esmeralda mine is in the foothills about one mile north-
west of the Golden Gem property. Its vein, which occurs in
schist, strikes N. 35° W., dips 75° SW., and is 4 to 5 feet wide.
The gangue is quartz and altered breccia. Oxidation extends to
a aepth of 90 feet, below which the ore minerajs consist mainly
of pyrite and chalcopyrite with gold and silver. One carload of
the concentrates is reported to have averaged 13.42 ounces of
gold and 40 ounces of silver per ton. Underground developments
include a 200-foot shaft, about 200 feet of drifts, and some stoping
near the surface.

CERBAT MINE:18s

The Cerbat mine is about one mile northeast of the Golden
Gem property, at an altitude of 4,600 feet.

This deposit was worked to a considerable extent during the
early days, and was equipped with a mill about 1880. The prop-
erty has long been inactive.

The vein strikes north-northwestward, with bold croppings 4
to 10 feet wide. Its gangue consists of quartz with some brec-
ciated country rock. The ore contains chiefly gold with some
silver and copper. Underground workings include a 180-foot
shaft with some drifts and stopes.

ORO PLATA MINE156

The Oro Plata mine is east of the Cerbat mine, at an altitude of
about 4,300 feet.

This deposit was worked by Mexicans during the early seven-
ties. Later, it was operated by J. P. Lane, by H. Wilson after
1882, and by J. W. Garret after 1895. During 1897-1898, its pro-
duction amounted to $150,000. As shown by sheets of the Arizona
Sampler Company, which bought the ore at Kingman, the mine
produced, from 1896 to 1901, 2,527 tons of ore that averaged $80
per ton. Approximately 75 per cent of this value was in gold and
the balance in silver and lead. About 1906, the Oro Plata Mining
Company purchased the property. The total production of the
mine is reported to have been worth $500,000.

Here, gneiss has been extensively intruded by granite porphyry.
The vein strikes N. 55° W., dips 80° NE., and is about 4 feet wide.

154 Abstracted from Schrader, work cited, p. 97.
155 Abstracted from Schrader, work cited, pp. 97-98.
156 Abstracted from Schrader, work cited, pp. 100-101.
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Its ore, which occurs mainly in banded quartz, contains princi-
pally gold and silver, with some chalcopyrite, sphalerite, pyrite,
and galena. The mine is developed to a depth of 280 feet by
shafts, drifts, adits, and stopes that aggregate about 7,000 feet.

COTTONWOOD DISTRICT

WALKOVER MINE

The Walkover mine is in the northern portion of the Cotton-
wood Cliffs plateau, about 9 miles by road east of Hackberry.

This mine produced intermittently from about 1911 to 1918.
Sheriff sales of the Walkover Mining Company’s property were
held in 1921 and 1923. Lessees made a small production in 1925.
In 1927, the Walkover Mines, Inc., was formed and later changed
to the Calizona Mining Company. In 1928, El Paloma Mining
Company was formed. During 1928 and 1929, a little bullion and
two cars of shipping ore were produced. A 30-ton concentration-
cyanidation mill, installed early in 1930, proved unsuccessful. In
1933, the property was leased to F. Nielson and associates who,
up to February, 1934, had shipped four carloads of ore that con-
tained from 1.00 to 1.29 ounces of gold per ton.!s?

The Cottonwood Cliffs represent the southeastward continua-
tion of the Grand Wash Cliffs and mark the western limit of a
plateau that here attains an elevation of about 5,000 feet above
sea level or 1,300 feet above Hackberry. This portion of the
plateau consists mainly of granite and schist overlain by essen-
tially horizontal Tertiary volcanic rocks.

The Walkover vein strikes S. 25° E,, dips 75° W., and occurs in
mediumly foliated dark-colored schist. It has been explored to a
depth of 365 feet and for a maximum length of 200 feet south of
the main shaft, to where it is cut off by a fault that strikes S.
60° W. Thirty feet south of this shaft, the vein is displaced 75
feet westward by a fault that strikes S. 70° W. and dips 80° S.

The gangue of the vein is brecciated, glassy, gray quartz and
altered fragments of schist. Above the 100-foot or water level.
it was accompanied by considerable iron oxide and some copper
stain. Below that level, it contains abundant banded sulphides,
mainly pyrite, arsenopyrite, and chalcopyrite.

The vein has been largely stoped from the surface to the 100-
foot level. As indicated by these openings, the width of the ore
shoot ranged from 8 inches to 5 feet and averaged about 2 feet.

A\/,Ommgmmdm<Hm DISTRICT

The Chemehuevis district is in the Mohave Mountains of south-
western Mol:ave County. These mountains constitute a rugged
range, about 34 miles long by a maximum of 12 miles wide, that
trends southeastward from the Colorado River at a point a few

157 Oral communication from F. Nielson.
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miles south of Topock. The highest i

. peak has an altitude of
wvocﬁ 4,300 mmm_“.. but most of the mountains are ooummmmnwvm
ower. The region as a whole is very arid. Sandy roads from

T :
; MWMM_M MMMmWﬁnnP on the Santa Fe railway, lead around the base

In their main or northeastern i i
2 portion, these mountain
.nﬂmmm up of banded schist, intruded by dikes of diorite and MAM”M
ite-porphyry. The southwestern flank of the range consists of
generally westward-dipping volcanic rocks.

The typical gold deposits of the Mohave Mountain, i
s a
of coarse-textured brecciated white quartz in schist. HWMMNM@%M
w.oozwm mainly in association with pyrite and galena that show but
ittle oxidation near the surface. The veins are locally of high
grade, but tend to be narrow and pockety. During the present

century, they have produced 1
Tars worth o have %mn Cace generally less than a thousand dol-

The Best Bet or Kempf property is in the southwes i
Omﬁawm range, about 55 miles by road from Ho@onm. ﬁ.mmu W\MMSMN
mmm e mmczsm the early days and held for several years by A.

mmm”ﬁ. . Early in 1933, Mrs. Isabella Greenway obtained control
M e ground, vE: many miles of new road, and installed a 50-
on flotation mill at the Colorado River, 12 miles west of the
:.m_:mu According to local reports, the mill treated about 540 tons
%mma mom_m ore from the Kempf mine, some 300 tons of silver-
Sad %H%H rom the Mohawk mine, and a little gold ore from the
ants aus and other properties. Operations were discontinued
n gom mMSMsMw of 1933, and the property reverted to Mr. Kempf.
‘ est Bet mine are a few veins that strike northeastward
ransverse to the schistosity, and dip steeply southeastward. As
Seen In several shallow shafts and short tunnels, their widths
nm%@m from less than an inch up to about 1% feet and average
ow y a mmﬁ. Eo&mm. .>noo~d§m to local reports, the mined portion
o mﬂun %Hﬁoww& vein was about 30 inches in maximum width
e Go ing property, a few miles north of .
produced a small tonnage of ore that was QmmMMM Wmmmn W.mmﬂw”m
:M% smwa the Q.moawm.o River. The Susan and Santa Claus mﬁdmm.v
mgg.m. also in this vicinity, have recently yielded a small produc-
The Dutch Flat mine, on the opposite side of the range, for

many years has produced a small t
in 2 10 s s brodu iy onnage of ore that was treated

CHAPTER IV—COCHISE COUNTY

Cochise County, as shown by Fi
) & y Figure 12 (page 186), compri
m% area about 80 miles long by 75 miles wide. mﬁ oomemﬁm o%ﬂw%m
vamSm surmounted v%. large mountain ranges of complexly fault-
ed pre-Cambrian schist and granite, Paleozoic and Cretaceous

St
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sedimentary beds, Cretaceous and Tertiary intrusives, and Ter-
tiary volcanic rocks.

This county, which ranks third among the gold-producing coun-
ties of Arizona, to the end of 1931, produced approximately $30,-
230,000 worth of gold. Of this amount, about $25,475,000 worth
was a by-product from copper ores, mainly from the Bisbee and
Courtland districts, and $273,500 worth was a by-product of lead
mining.!¢®

DOS CABEZAS MOUNTAINS

The Dos Cabezas Mountains, of northeastern Cochise County,
constitute a northwestward-trending range, about 20 miles long
by 3 to 10 miles wide, with a maximum.altitude of 8,300 feet
above sea level or more than 4,000 feet above the adjacent plairis.
Its principal settlement, Dos Cabezas, is at the southwestern foot
of the range, 15 miles by road and branch railroad from Willcox,
a station on the Southern Pacific Railway.

The range is made up of pre-Cambrian schist and granite,
Paleozoic to Mesozoic sedimentary beds, Tertiary volcanic rocks,
and Mesozoic or Tertiary intrusives of acid to basic composition.
These formations have been affected by complex faulting of both
normal and reverse character.

Gold deposits occur in the vicinity of Dos Cabezas; in upper
Gold Gulch, northwest of Dos Cabezas; in the Teviston district,
at the northern end of the range; and in the vicinity of Apache
pass, at the southeastern end of the range. These deposits were
discovered prior to the Civil War and have been worked inter-
mittently since the seventies. Up to 1933, they yielded approxi-
mately $182,000 worth of gold.'*® Most of this production was
made by the Dos Cabezas district, which has also yielded notable
amounts of copper, lead, and silver. During the past few years,
the Dives, Le Roy, Gold Ridge, and Gold Prince gold mines have
been actively worked. According to the U. S. Mineral Resources,
the gold production of the district amounted to $3,841 in 1930,
$11,132 in 1931, and $33,901 in 1932.

In the Dos Cabezas gold district, the formations outcrop in
westward-trending belts with pre-Cambrian granite on the south,
succeeded northward by steeply dipping, metamorphosed Cre-
taceous shales and sandstones and Carboniferous limestones.
These rocks are intruded by dikes of rhyolite-porphyry and dia-
base. The thrust-fault zone that separates the Cretaceous strata
from the granite contains a vein of coarse-grained white quartz,

called the “Big Ledge,” that attains a maximum width of 100
feet but locally branches and pinches out. In places, this vein
carries a little gold, but most of it is of very low grade.

The gold-bearing veins consist of coarse-textured, white to
grayish-white quartz with scattered small bunches and dissem-

158 Statistics compiled by J. B. Tenney.
139 Figures compiled by J. B. Tenney.






