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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 the mineral values, if any, that may be present. Results must be
made available to the public and be submitted to the President and the Congress. This report
presents the results of a mineral survey of a part of the Mecca Hills Wilderness Study Area
(CDCA-343), Riverside County, California.
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Mineral Resources of the
Mecca Hills Wilderness Study Area,
Riverside County, California

By Douglas M. Morton, James E. Kilburn, and Andrew Griscom

U.S. Geological Survey

Harry W. Campbell
U.S. Bureau of Mines

SUMMARY

Abstract

The partof the Mecca Hills Wilderness Study Area (CDCA-
343) for which mineral surveys were requested encompasses
9,490 acres in the northeast corner of the Salton Trough in
southern California. Field work for this report was conducted in
1983 and 1985 by the U.S. Bureau of Mines and U.S. Geological
Survey to assess the identified mineral resources (known) and
the mineral resource potential (undiscovered) of the area.

No metallic mineral resources were identified in the study
area, nor were any current mining claims found. Oil and gas
leases were present in 1983. The Skeleton Canyon mine, in the
southwestern part of the study area, yielded clay to seal nearby
irrigation canals, but does not currently constitute a resource.

Areas within the San Andreas fault zone extending north-
west and southeast from the clay deposit have moderate re-
source potential for clay. Undiscovered clay resources in this
area are likely to be of little economic interest. The area
southwest of the San Andreas fault has low potential for oil and
gas resources and the entire study area has moderate potential
for low-temperature (less than 90°C) geothermal resources. The
study area has low potential for barite and strontium resources.

Character and Setting

The Mecca Hills Wilderness Study Area is a badlands
area of low butextremely rugged relief located at the north end
of the Salton Trough, 13 mi southeast of Indio, Calif. (fig. 1).
It is underlain by a basement of Proterozoic (see appendix for
geologic time chart) gneiss and related rocks and the Meso-

zoic Orocopia Schist. The basementrocks are overlain mainly
by a deformed sequence of upper Pliocene and Pleistocene
nonmarine sedimentary rocks. The San Andreas fault crosses
the southwestern part of the study area, where it cuts the
Pliocene and Pleistocene Palm Springs Formation.

Identified Resources

All prospects within and near the study area were exam-
ined, and eight samples were collected and analyzed. There
are no identified mineral resources in the study area.

The only known mine within the study area is the Skele-
ton Canyon mine, which has alarge tonnage of clay thatcould
become a resource if a market were identified. This mine
consists of bulldozer cuts from which clay was mined to seal
irrigation canals (Crowell and Sylvester, 1979, p. 157). The
clay is present as low hills of brick-red fault gouge within the
San Andreas fault zone and contains fragments and blocks of
siltstone and sandstone. The clay unit strikes N. 60° W. and
dips about 30° NE. Exposures of the clay cover about 30 acres
of which 20 acres are inside the study area. The clay zone is
about 4,900 ft long and 50 to 100 ft thick. It pinches outto the
southeast and is buried by alluvium on the northwest.

Mineral Resource Potential
There is no direct evidence that mineralizing events took

place within the Mecca Hills Wilderness Study Area. The
areas within the San Andreas fault zone northwest and
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southeast of the clay occurrence at the Skeleton Canyon mine
have a moderate potential for clay resources, although
undiscovered clay resources are unlikely to be economic. The
area southwest of the San Andreas fault has low potential for
oil and gas resources and the entire study area has moderate
potential for low-temperature (less than 90 °C) geothermal
resources. The study area has low potential for barite and
strontium resources.

116°30'

INTRODUCTION

This mineral survey was requested by the U.S. Bureau of
Land Management and is a joint effort by the U.S. Geological
Survey (USGS) and the U.S. Bureau of Mines (USBM). An
introduction to the wilderness review process, mineral survey
methods, and agency responsibilities was provided by
Beikman and others (1983). The U.S. Bureau of Mines
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Figure 1. Index map showing the location of the Mecca Hills Wilderness Study Area, Riverside County, California.
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greater than 2,000 ppm. Those samples containing lead shot
had anomalous concentrations of lead ranging from 7,000 to
50,000 ppm, and one sample had an anomalous concentration
of antimony (500 ppm). Analysis of the lead shotindicated the
antimony was in the lead shot.

Three samples contained anomalous concentrations of
molybdenum; two samples contained 20 ppm and the third 30
ppm. Three samples contained anomalous concentrations of
tin; two samples contained 100 ppm and the third 150 ppm. A
single sample contained 10,000 ppm of strontium. Strontium
is generally present in association with barium; barite forms a
complete solid-solution series with the mineral celestite,
(SrSO,). This single anomaly is probably due to strontium
within the solid-solution series of barite-celestite.

Barite may be derived from veins within the basement
and (or) overlying sedimentary rock. No parent mineral could
be determined for the anomalous concentrations of tin and
molybdenum. However, their small amounts and isolated oc-
currences indicate little, if any, mineralization. All of the ti-
tanium, zirconium, tin, and molybdenum concentrations
found in the samples are to be expected in sedimentary
deposits derived from a granitic terrain. None of the anoma-
lous concentrations of elements other than strontium and
barium are considered to be significant in relation to undis-
covered mineral resources.

Geophysical Studies

An aeromagnetic map (U.S. Geological Survey, 1983)
was prepared from an aeromagnetic survey of the Salton Sea
region flown in 1981 by a private contractor and includes the
Mecca Hills Wilderness Study Area. Comparison of the
contoured aeromagnetic map with the geologic map indicates
that the study area can be divided into four regions, each with
a characteristic magnetic pattern. The central region, which
includes about two-thirds of the study area, is characterized by
an irregular-shaped magnetic high with maximum amplitudes
of 80 to 120 gammas. The source rocks for this high are
probably the Proterozoic crystalline rocks, which are exposed
in a few canyons and are probably no deeper than a few
hundred feet below the exposed sediments. In the north
quarter of the study area, a magnetic low is probably caused
by the nonmagnetic Orocopia Schist. A northwest-trending
curvilinear magnetic gradient between these aeromagnetic
features marks the approximate location of the Platform fault
separating the schist from the Proterozoic rocks.

The third acromagnetic region is at the extreme north end
of the study area, where a small magnetic high is possibly
caused by Proterozoic rocks north of the Orocopia Schist. The
concealed contact between these two units probably lies on
the high side of the magnetic gradient approximately along the
-20 gamma contour.

At the extreme south and southwest limits of the study
area, a magnetic low coincides with thick nonmagnetic sedi-
ments in the Coachella Valley. On the northeast side of this

low, a linear northwest-trending magnetic gradient coincides
with the main strand of the San Andreas fault, which truncates
the magnetic Proterozoic rocks.

Gravity data that include the study area are available as
complete Bouguer anomaly maps (Elders and others, 1972,
Biehler and Rotstein, 1982; Oliver and others, 1980) and as
residual isostatic gravity maps (Roberts and others, 1981).
The area underlain by the Orocopia Schist has a local gravity
high of at least 15 milligals. The cause of the gravity high is
not evident because the density of the schist is probably about
the same or less than that of the surrounding Proterozoic rocks.
However, the basement rocks beneath the schist are probably
oceanic crust because the schist contains small amounts of
metabasalt and ultramafic rocks (Haxel and Dillon, 1978).
The gravity high may indicate shallow oceanic crust beneath
the schist (Griscom, 1980), but, if so, these presumably
magnetic rocks must be too deep to show on the aecromagnetic
map. A steep gravity gradient along the San Andreas fault
slopes down to the southwest into a prominent low associated
with the thick low-density sediments in the Coachella Valley.
Analysis of this low (Biehler, 1964) suggests at least 15,500
ft of sediments, the maximum thickness being along the
northeast side of the valley near the San Andreas fault,

Mineral and Energy Resources

There is no evidence that mineralizing events took place
within the Mecca Hills Wilderness Study Area. The results of
geochemical studies yielded no suites of anomalous elements
indicative of events that would concentrate metals. Anoma-
lous barite and strontium concentrations indicate chemical
processes, but these processes were not sufficient to create a
resource. There are no known mineral deposit models that fit
the limited data on metals, barite, and strontium in this area.
There is low potential, certainty level B for barite and stron-
tium resources in the study area, based primarily on geo-
chemical data. There is moderate potential, certainty level C,
for clay resources along the San Andreas fault extending
northwest and southeast from a known clay occurrence and
the Skeleton Canyon mine. Undiscovered clay would proba-
bly be impure, with narrow but deep deposits within the fault
zone making development highly unlikely. The entire Mecca
Hills Wilderness Study Area is part of a larger Salton Trough
region that has “‘significant lateral extent favorable for discov-
ery and development of local sources of low-temperature (less
than 90 °C) geothermal water” (Muffler, 1979, Map 1). A
thermal spring having a surface temperature of less than or
equal to 50 °C is near or possibly within the study arca
(Muffler, 1979, map 1). Low-temperature geothermal re-
sources may be used for direct heating or for drying agricul-
tural or manufactured products. The heat source for these
geothermal fluids is assumed to be a probable magmatic body
at depth that helps heat fluids circulating along the fault zones
(Sammel, 1979, p. 106-107). The potential for low-tempera-
ture (less than 90 °C) geothermal resources is moderate within
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the study area, with certainty level of C. Roses are grown in
Mecca using direct heat from geothermal wells (W.A. Elders,
oral commun., 1987), however water from these wells may be
related to geothermal systems south or wouthwest of Mecca,
away from Mecca Hills.

An earlier, regional evaluation of the petroleum potential
of certain lands in California found the Mecca Hills Wilder-
ness Study Area to have low to zero potential for oil and gas
(Scott, 1983). The area lacks marine source rocks, although
such rocks may underlie the Coachella Valley west of the
study area. One drill hole to 3,792 ft was drilledinR. 7 S., R.
10E., sec. 25 south of the Mecca Hills Wilderness Study Area
in 1923. The driller's well log of the hold, Spindletop Oil
Association Well No. 1, reported shows of gas and possibly
heavy oil (D. Curtis, oral commun., 1987). There has been no
known work in the intervening six decades to confirm this
report. Oil and gas may have matured and been driven up
along the flanks of the Salton Trough by geothermal proc-
esses, however, this is highly speculative. There are no direct
indications that oil or gas may be present in the study area;
however, the area southwest of the San Andreas fault has low
potential for oil and gas resources, with a certainty of C.
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DEFINITION OF LEVELS OF MINERAL RESOURCE POTENTIAL
AND CERTAINTY OF ASSESSMENT

Definitions of Mineral Resource Potential

LOW mineral resource potential is assigned to areas where geologic, geochemical, and geophysical
characteristics define a geologic environment in which the existence of resources is permissive. This
broad category embraces areas with dispersed but insignificantly mineralized rock as well as areas with
few or no indications of having been mineralized.

MODERATE mineral resource potential is assigned to areas where geologic, geochemical, and geophysical
characteristics indicate a geologic environment favorable for resource occurrence, where interpretations
of data indicate reasonable likelihood of resource accumulation, and (or) where an application of
mineral-deposit models indicates favorable ground for the specified type(s) of deposits.

HIGH mineral resource potential is assigned to areas where geologic, geochemical, and geophysical
characteristics indicate a geologic environment favorable for resource occurence, where interpretations of
data indicate a high degree of likelihood for resource accumulation, where data supports mineral-deposit
models indicating presence of resources, and where evidence indicates that mineral concentration has
taken place. Assignment of high resource potential to an area requires some positive knowledge that
mineral-forming processes have been active in at least part of the area.

UNKNOWN mineral resource potential is assigned to areas where information is inadequate to assign low,
moderate, or high levels of resource potential.

NO mineral resource potential is a category reserved for a specific type of resource in a well-defined area.

Levels of Certainty

U/A H/B H/C H/D
* HIGH POTENTIAL HIGH POTENTIAL HIGH POTENTIAL
)
,5_ M/B M/C M/D
Z
w MODERATE POTENTIAL MODERATE POTENTIAL MODERATE POTENTIAL
o]
a UNKNOWN
w
cL:) POTENTIAL L/8 L/C L/D
3
& LOW POTENTIAL
(VY]
@ Low Low
o) POTENTIAL POTENTIAL N/D
-
w
> NO POTENTIAL
w
-4

A 8 C D
LEVEL OF CERTAINTY =3

cSow>»

Abstracted with minor modifications from:

Available information is not adequate for determination of the level of mineral resource potential.
Available information suggests the level of mineral resource potential.
Available information gives a good indication of the level of mineral resource potential.
Available information clearly defines the level of mineral resource potential.

Taylor, R. B., and Steven, T. A., 1983, Definition of mineral resource potential: Economic Geology,
v. 78, no. 6, p. 1268-1270.
Taylor, R. B., Stoneman, R. J., and Marsh, S. P., 1984, An assessment of the mineral resource potential
of the San Isabel National Forest, south-central Colorado: U.S. Geological Survey Bulletin 1638, p.

40-42.

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

IDENTIFIED RESOURCES UNDISCOVERED RESOURCES
Demonstrated Inferred Probability Range
Measured Indicated Hypothetical Speculative
I !
ECONOMIC Resaes Reserves
_____ I R N -
MARGINALLY L Inferred
ECONOMIC y;;%vg's i '
B e I -
SUB- Demonstratgd Inferred .
ECONOMIC Sosources SRosources |
1 |

Major elements of mineral resource classification, excluding reserve base and inferred reserve base. Modified from U.S. Bureau of Mines
and U.S. Geological Survey, 1980, Principles of a resource/reserve classification for minerals: U.S. Geotogical Survey Circular 831, p. 5.
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GEOLOGIC TIME CHART
Terms and boundary ages used by the U.S. Geological Survey in this report

AGE ESTIMATES

EON ERA PERIOD EPOCH OF BOUNDARIES
(in Ma)
Holocene
Quaternary 0.010
Pleistocene
1.7
Neogene Pliocene 5
Cenozoic Subperiod Miocene
24
Tertiary Oligocene
38
Paleoge.ne Eocene
Subperiod 55
Paleocene
- 66
ate
Cretaceous Early — 96
1
Late 38
Mesozoic Jurassic Middle
Early
Late 205
Triassic Middle
Early )
i ~240
Phanerozoic ] Late
Permian Early
290
Late
Pennsylvanian Middle
Carboniferous Early
Paleozoic Periods Late ~330
Mississippian Early
360
Late
Devonian Middle
Early
410
Late
Silurian Middle
Early
435
Late
Ordovician Middle
Early
500
Late
Cambrian Middle
Early 7
~ 1
Late Proterozoic 570
900
Proterozoic Middle Proterozoic
- 1600
Early Proterozoic
2500
Late Archean
30
Archean Middle Archean 00
3400
Early Archean
b — —— —— —— — —_—) . N e —
pre - Archean? (38007) 7
4550

'Rocks older than 570 Ma also called Precambrian, a time term without specific rank.
2Informal time term without specific rank.

C14 Mineral Resources of Wilderness Study Areas: South-central California Desert Conservation Area

GPO 585-045/78040









