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STUDIES RELATED TO WILDERNESS
Bureau of Land Management Wilderness Study Areas

The Fedcral 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 Brokeoff Mountains
(NM-030-112) Wilderness Study Area, Otero County, New Mexico.
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Table 1. Statistics for selected elements in panned-concentrate samples from stream sediments of the Brokeoff Mountains

Wilderness Study Area, Otero County, New Mexico

[Samples collected and analyzed by the U.S. Geological Survey. Results based on 27 samples of unseparated paramagnetic-nonmagnetic fractions.
Concentrations determined by emission spectrography. All concentrations are reported in parts per million, except iron, which is reported in
percent. N, not detected; L, detected below lower limit of determination]

Element Lower limit Upper limit Range 50th
of determination of determination Minimum Maximum percentile
Iron.........coooiiiiiial 0.1 50 10 30 20
Boron............ooiiiienn 20 5,000 70 300 150
Cobalt............cooviinnen .20 5,000 L 70 50
Chromjum.................... 20 10,000 200 2,000 700
Copper......oovvviniiiiinian. 10 50,000 30 300 150
Lanthanum................... 100 2,000 N 500 100
Molybdenum ................. 10 5,000 10 70 20
Nickel.......cocoviiiiiin 10 10,000 15 500 100
Strontium ................. Ll 200 10,000 N 10,000 N
ZinC..ooo i 500 20,000 N 1,500 N

arsenic, bismuth, cadmium, antimony, and zinc by
inductively coupled plasma spectroscopy. Analytical
data, sampling sites, and references to analytical methods
are presented by Bullock and others (1988).

Results

Concentrate samples appear to be more useful
than stream-sediment samples for a geochemical
evaluation of the Brokeoff Mountains Wilderness Study
Area. One stream-sediment sample contains 7 ppm
(parts per million) silver and 150 ppm lead, which are
both anomalous concentrations. However, the
concentrate sample from the same site has no detectable
silver at 1 ppm and an average concentration of lead (50
ppm). This anomalous stream-sediment sample (111, pl.
1) was collected in a southern tributary of Cork Draw.
The source of the silver and lead is unknown.

Results of the analyses of the concentrate samples
from the Brokeoff Mountains Wilderness Study Area
were compared with those of the Guadalupe Escarpment
Wilderness Study Area (Light and others, 1985), which
lies about 5 mi east of the Brokeoff Mountains
Wilderness Study Area. Concentrate samples from both
study areas showed similar anomalous element contents
which include zinc and molybdenum (table 1). Zinc and
molybdenum are the only elements listed in table 1 that
occur in anomalous amounts. The anomalous amounts of
zinc and molybdenum were probably derived from
weathered, permeable iron-rich dolomitic sandstone
beds that served as aquifers for the lateral migration of
weakly mineralized fluids westward into the study area
from the Guadalupe Escarpment (Light and others,
1985).

Mineral and Energy Resources
Metals

There are no mines or exploration prospects in the
Brokeoff Mountains Wilderness Study Area (fig. 2).
Although the Permian strata of the study area have been
extensively faulted, no visible evidence of base- or
precious-metal mineralization was observed in the
dolomite breccia and gouge zones along these faults. This
study includes 27 stream-sediment samples that were
processed to panned-concentrate samples (table 1), and
the only anomalous elements found in the panned-
concentrates were zinc and molybdenum. The zinc and
molybdenum were probably derived from minor
concentrations of these elements in connate waters that
migrated laterally, resulting in the deposition of zinc and
molybdenum in the Permian dolomite, dolomitic
limestone, and dolomitic sandstone of the study area
(Light and others, 1985). These geochemical data in the
study area, in conjunction with the lack of visible
evidence of mineralized fault zones and (or) hydrother-
mally altered wallrock along the faults, strongly indicate
that it is improbable that any significant amounts of
metallic minerals underlie the study area. Supporting this
conclusion is the general lack of mineralized rocks in the
Little Dog and Pup Canyons Roadless Area (Hayes and
Bigsby, 1983; Hayes and others, 1983) and in the Gua-
dalupe Mountains east of the study area (Hayes, 1964).
The closest known mineralized rocks to the Brokeoff
Mountains Wilderness Study Area occur about 5 mi east
in a prospect in the Devil’s Den Wilderness Study Area
(Corbetta, 1987; Light and others, 1985). Minerals of
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possible economic importance that occur in the Devil’s
Den prospect are azurite, malachite, and hematite (Cor-
betta, 1987). There is no record of production from the
Devil’s Den prospect (Corbetta, 1987).

The Brokeoff Mountains Wilderness Study Area,
for the above reasons, is given a low mineral resource
potential for all metals, with a certainty level of C.

Coal

The Permian strata that underlie the study area are
all marine in origin and therefore unlikely to contain
coal; there is a low energy potential for coal in the study
area, with a certainty level of C.

Oil and Gas

Oil and gas lease applications overlap into the
stuady area in the southwestern margin and the
southeastern parts of the map area (fig. 2). Test wells
were drilled within 3 mi of the study area; all were dry
and abandoned (Corbetta, 1987). The oil and gas
potential of the Brokeoff Mountains is low because of the
extensive faulting and tilting of Permian strata in the shelf
facies of the rocks of the Delaware Basin that likely
destroyed any petroleum trap that may have been present
(Cruver and others, 1982; Ryder, 1983). Thus the Broke-
off Mountains Wilderness Study Area has a low energy
resource potential for oil and gas, with a certainty level of
C. The geologic terrane east of the study area has a high
potential for oil and gas, because it is on the northwest
shelf of the Delaware Basin in geologic terrane similar to
that of productive wells in the Delaware Basin and the
northwestern shelf areas of the basin (Ryder, 1983).

Geothermal Energy

The Brokeoff Mountains Wilderness Study Area
has not been leased for geothermal energy exploration,
and there are no warm springs or wells in the area that
would suggest a high geothermal gradient (heat flow).
The Brokeoff Mountains Wilderness Study Area is
therefore given a low resource potential for geothermal
energy, with a certainty level 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 arcas where geologic, geochemical, and geophysical charac-
teristics define a geologic environment in which the existence of resources is unlikely. 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 a 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 charac-
teristics indicate a geologic environment favorable for resource occurrence, where interpretations of
data indicate a high degree of likelihood for resource accumulation, where data support 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
* KIGH POTENTIAL HIGH POTENTIAL HIGH POTENTIAL
-
é M/B M/C M/D
z
o MODERATE POTENTIAL | MODERATE POTENTIAL | MODERATE POTENTIAL
o)
a UNKNOWN
é" POTENTIAL | /B L/C L/D
S
3 LOW POTENTIAL
& Low Low
ol POTENTIAL POTENTIAL N/D
o
2 NO POTENTIAL
w
-

A B c o]
LEVEL OF CERTAINTY o

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.

vo®>

Abstracted with minor modifications from:

Taylor, R. B., and Steven, T. A., 1983, Definition of mineral resource potential: Economic Geology,
v. 78, no. 6, p. 1268-1270.

Taylor, R. B., Stoneman, R. J., and Marsh, S. P., 1984, An assessment of the mineral resource potential
of the San Isabel National Forest, south-central Colorado: U.S. Geological Survey Bulletin 1638, p.
40-42.

Goudarzi, G. H., compiler, 1984, Guide to preparation of mineral survey reports on public lands: U.S.
Geological Survey Open-File Report 84-0787, p. 7, 8.



RESOURCE/RESERVE CLASSIFICATION

IDENTIFIED RESOURCES UNDISCOVERED RESOURCES
Demonstrated Probability Range
Inferred {or) -
Measured] Indicated Hypothetical 1 Speculative
! T
ECONOMIC Reserves Inferred Reserves
R, % — e e - —
MARGINALLY . Inferred
ECONOMIC Marginal Reserves Marginal Reserves
SUB- Demonstrated Sul'"fe’:f:mk
ECONOMIC Subeconomic Resources Resources

Major elements of mineral resource classification, excluding reserve base and inferred reserve basa. Modified from McKelvey, 1972, Mineral

resource estimates and public policy: American Scientist, v.60, p.32-40, and U.S. Bureau of Mines and U.S. Geological Survey, 1980,
Principles of a resource/reserve classification for minerals: U.S. Geological Survey Circular 831, p.5.




GEOLOGIC TIME CHART
Terms and boundary ages used in this report

BOUNDARY AGE
EON ERA PERIOD EPOCH IN
MILLION YEARS
Holocene
Quaternary 0.010
Pleistocene
1.7
Neogene Pliocene 5
Cenozoic Subperiod Miocene
24
Tertiary Oligocene
Paleo 38
gene
Eocene
Subperiod 55
Paleocene
- 66
ate
Cretaceous Early - 96
Late 138
Mesozoic Jurassic Middle
Early
205
Late
Triassic Middle
Early
Phanerozoic - ~ 240
Permian 'é::;;
290
Late
X 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 Midc'ile
Early ~ 570°
Late Proterozoic
9200
P i Middle Proterozoic
roterozoic 1600
Early Proterozoic
2500
Late Archean 3
00
Archean Middle Archean 0
3400
Early Archean
- — ——— — . — —— — — 3800 A — — ]
pre - Archean?
4550

'Rocks older than 570 m.y. also called Precambrian, a time term without specific rank.

2 )nformal time term without specific rank.
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