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before and during emplacement of the diabase. Addi-
tional displacements occurred along a few faults during
Cenozoic time.

MINERAL RESOURCES

The Sierra Ancha Wilderness contains resources of
uranium, asbestos, iron, and possibly fluorspar. Field
studies in the wilderness were conducted by the USBM
and the USGS in 1978 (Otton and others, 1981).

Uranium was discovered in the Sierra Ancha region in
1950, and in the period 1953-60 a total of 2185 tons of
ore averaging 0.24 percent U,0, was produced from 14
mines. Most of the production was from the Red Bluff
area, 2.5 mi southwest of the wilderness (outside of the
area studied), and from the Workman Creek area west of
the wilderness. Three uranium mines, the Big Buck,
Donna Lee, and Horseshoe, have had production and
are located in the wilderness; they accounted for 291
tons of ore averaging 0.14 percent U,0,. As of 1979, ex-
ploration was being continued in several localities.

Uranium deposits in the Sierra Ancha region occur in
carbonaceous siltstone in the upper member of the Drip-
ping Spring Quartzite. This rock underlies nearly all of
the wilderness. Most of the uranium occurs as uraninite
in near-vertical veins and disseminated along favorable
stratigraphic zones laterally adjacent to the veins. The
most extensive uranium deposits overlie diabase sills or
are located near major dikes of diabase.

Most of the wilderness has resource potential for
uranium, and several areas in or adjacent to the wilder-
ness have demonstrated uranium resources in areas of
substantiated resource potential. Demonstrated
resources with an average grade of 0.05-0.1 percent
U,0; include 4 to 8 million lbs U,0, along both sides of
Workman Creek within 2.5 mi of the wilderness, 2 to 6
million lbs U,0; at the Donna Lee mine along Bull Can-
yon inside the wilderness, and 1 to 5 million lbs U,0, at
the Big Buck mine in the wilderness about 2.5 mi east-
northeast of Aztec Peak. Areas underlain by the Drip-
ping Spring Quartzite contiguous to these localities,
and the area centered about 1.5 mi east-northeast of
McFadden Horse Mountain, have substantiated
uranium resource potential. Uranium deposits in these
areas probably range in grade from 0.01 to 0.3 percent
U0, and in size from 100,000 to 2.0 million lbs U,0,. An
area of probable resource potential underlies the central
part of the wilderness, where specific geologic sites for
uranjium are difficult to identify because of the great
depth of burial of the Dripping Spring Quartzite.

Asbestos, in the form of long fiber, low-iron chryso-
tile, has been produced in the Sierra Ancha region since
1913. As much as 50 to 85 percent of the fibers in these
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deposits are textile length (more than 1/8 in.). The onl;
asbestos production in the wilderness has been from the
Pueblo mine, which probably produced several tens o
tons of fiber, as did the Lucky Strike just north of th
Pueblo mine but outside the wilderness. The Reynold:
Falls mine, just west of the wilderness, furnishec
several hundred tons of asbestos, and a few thousanc
tons of fiber were produced from the American Ores
mine, located 1 mi west of the southwest corner of the
wilderness. An area of substantiated asbestos resource
potential borders a large-scale discordant diabase
Mescal Limestone contact beneath Center Mountain. I
this contact is characterized by numerous steps or othe
irregularities over broad areas, a few deposits with con:
tents of 200 to 10,000 tons of long-staple asbestos
would be likely. If irregularities are widely spaced and
of short lateral extent at this or other discordant con:
tacts, many separate occurrences of 10 to 50 tons, and
exceptionally as much as 200 tons, can be expected. A
number of small areas of probable asbestos resource
potential exist in the Sierra Ancha Wilderness, and one
area of substantiated resource potential occurs in the
area around Asbestos Point.

Iron occurs in a few small deposits in the wilderness
and adjacent areas. A magnetite-bearing horizon on the
southern and eastern flank of Zimmerman Point has
about 15 million tons of demonstrated resources averag-
ing 26.5 percent iron in an area of substantiated iron
potential (Cerro de Pasco Corp., written commun.,
1979). Magnetite beds at the Pueblo and Lucky Strike
asbestos mines have been estimated by Colorado Fuel
and Iron, Inc. to contain about 6 million tons of
demonstrated resources averaging 40-60 percent iron
(B. B. Kyle, oral commun., 1978). Although these
deposits and others suggested by magnetic anomalies
occur in areas of substantiated iron resource potential,
they are regarded as having little promise for the
recovery of iron. '

Fluorspar mined during the period 1976-78 from the
Mack mine on the McFadden fault, about 1.4 mi west of
the wilderness, totalled approximately 30,000 tons of
ore that averaged between 60 and 90 percent CaF,. A
probable resource potential for fluorspar exists along
the McFadden fault in the wilderness. Scattered occur-
rences of copper and anomalous concentrations of |
barite, lead, bismuth, tin, tungsten, and molybdenum
found in concentrates from stream sediment in the
Sierra Ancha are not associated with known resources
(Tripp and others, 1980).

Hydrothermal alteration and contact metasomatism
associated with the diabase were important in the
development of most of the known mineral deposits in
the Sierra Ancha. The genetic relationship of diabase
and uranium mineralization is suggested by (1) prox-
imity of diabase to uranium deposits, (2) similar ages of




uraninite in veins and zircons in diabase, and (3) high
temperatures of formation for the deposits. Syngenetic
uranium in the carbonaceous siltstone in the upper
member of the Dripping Spring Quartzite was mobilized
and redeposited in fractures by hydrothermal fluids
driven by heat from the diabase. The asbestos deposits
formed where the Mescal Limestone was subjected to
karstification and silicification prior to deposition of the
Troy Quartzite and was subsequently serpentinized by
heat and fluids from the diabase. Deposition of asbestos
occurred generally within 25 ft above or below a diabase
sill in veins developed where small-scale thrust and
bedding-plane faults opened near discordant steps as
diabase shouldered aside the adjacent sedimentary
strata. The relationship of iron deposits to diabase is
evident from magnetite stockworks formed by pyro-
metasomatic replacement of carbonate rock adjacent to
sills and by the partial to complete conversion of sedi-
mentary hematite in the Apache Group to magnetite by
contact metamorphism during diabase intrusion.

The origin of the fluorspar deposits is uncertain. They
occupy the McFadden fault, which formed during
emplacement of the diabase.

SUGGESTIONS FOR FURTHER STUDY

The general geology and mineral resources of the
Sierra Ancha Wilderness are moderately well known.

However, careful investigations of the structural
geology and stratigraphy in areas where discordant
diabase intrusions transect favorable strata would pro-
vide information useful for making projections of pos-
sible concealed uranium and asbestos resources, some of
which could be substantial. Additional geochemical and
geophysical surveys may be helpful in defining the
sources of the anomalous concentrations of barite, lead,
bismuth, tin, tungsten, and molybdenum observed in
the wilderness.
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: STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law 88-577, September 3, 1964) and related
acts require the U.S. Geological Survey and the U.S. Bureau of Mines to survey
certain areas on Federal lands 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
geochemical survey of the Sierra Ancha Wilderness and Salome and Cherry Creek
RARE II areas.

INTRODUCTION

A geochemical reconnaissance study was made in April and May, 1978, as
part of a study of the Sierra Ancha Wilderness and Salome and Cherry Creek
RARE II areas by the U.S. Geological Survey and U.S. Bureau of Mines.
Interpretive maps describe the geology, Berquist and others (1981); mining,
Light (1981); geochemistry, Barton and others (1980), Negri and others (1980),
Tripp and others (1980); and geophysics, Duval and Pitkin (1981).

Presented herein is a description of the techniques used for collecting
and analyzing the geochemical samples; and the chemical analysis data.

The location of the Sierra Ancha Wilderness and adjacent RARE II areas is
shown in Figure 1. Boundaries of the areas are shown in Figure 2.
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Figure 1.--Index map of study area.
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SAMPLE MEDIA SELECTION

Stream-transported sediments were chosen to provide as much compositing
as possible. Two types were taken, the minus-30-mesh stream sediment and the
nonmagnetic fraction of the heavy-mineral concentrate of the stream
sediment. The minus-30-mesh stream sediment provides a geochemical cross
section of the mechanically transported components of the drainage basin. Its
composition is controlled mainly be the major geologic units. Minor
components, such as an economic mineral deposit, can be seen in this media,
but their influence is subject to significant dilution by the large amount of
materials from the major units. A minus-30-mesh, rather than the more usual
minus-80-mesh stream-sediment sample, was taken to reduce the influence of
eolian dilution, and to speed sampling.

The nonmagnetic fraction of the heavy-mineral concentrate is used to
obviate excessive dilution of ore-elements by ordinary rock minerals. Many of
the ore minerals of an ore deposit are transported as detrital material that
is mechanically resistant and of high specific gravity. They are concentrated
in the field by panning, and later in the laboratory by heavy liquid and
magnetic separation.

SAMPLE COLLECTION

witgin an area of approximately 900 km2, 215 sitea were sampled (1 sample
per 4 km“). Stream channels draining basins 2 to 8 km% in area were sampled
to provide two samples--a stream sediment and a heavy mineral concentrate. If
water was not available for panning at the sampling site, two 1-liter cloth
sample bags (5% in. x 10% in.) were filled with stream sediment passed through
a 2-mm screen for panning at field camp. The panning was terminated when the
heavy-minerals began to be lost, usually indicated by an abundance of
magnetite, epidote, or hornblende (Theobald, 1957) or to approximately 200
grams.

Sample sites were plotted on the following topographic maps: Armer
Mountain 7%', Copper Mountain 7%', Greenback Creek 7%', McFadden Peak 15',
Rockingstraw Mountain 15', and Windy Hill 7%'. Location was recorded using
Universal Transverse Mercator (UTM) metric grid coordinates.

Sample sites were assigned a SA prefix and a consecutive three digit
number.




SAMPLE PREPARATION AND ANALYSIS

The dried minus-30-mesh stream-sediment samples were mechanically
pulverized to approximately minus-150-mesh to provide a 10 mg sample for
analyses for 31 elements by a six-step semiquantitative emission
spectrographic method (Grimes and Marranzino, 1968). The panned concentrates
were sieved to minus-30-mesh. A density separation using bromoform (specific
gravity 2.80 to 2.98), separated the heavy minerals from quartz, feldspar,
clay, and other low density minerals. The heavy-mineral concentrates were
then split into three fractions on the basis of magnetic susceptibility, using
a Frantz Isodynamic Separator. The nonmagnetic fraction obtained at 0.6
ampere primarily contains low-iron magnesium silicates, barite, apatite,
sphene, zircon, tourmaline, anatase, along with most sulfide minerals and
secondary minerals of base metals. This fraction was split, one part for
microscopic mineral identification, and the other hand ground to provide a 5
mg sample for emission spectrographic analysis identical to the used for
stream sediments.

DATA STORAGE AND PROCESSING

The emission spectrographic analytical results for the minus-30-mesh
stream sediment and the nonmagnetic fraction of the heavy-mineral
concentrates, along with the UTM grid coordinates of the sample site are
presented on the following pages. An entry of "N" indicates the element was
not detected. An entry of "<" indicates the element was detected at a
concentration lower than the lowest standard for comparison. An entry of ">"
indicates the concentrate to be greater then the specific highest standard.
The values are reported in parts per million (ppm) except for Fe, Ca, and Mg;
which are reported in percent.

The detection 1limits of the analytical method for stream-sediment samples
are given in Table 1. The detection limits for the nonmagnetic fraction of
the heavy-mineral concentrates are twice those of stream sediments, since the
sample size is one-half as large.

The analyses, along with the UTM grid coordinates, are presented in Table
2 for stream sediment samples and in Table 3 for heavy mineral concentrate
samples.

The analyses, along with the UTM grid coordinates, were entered in the
U.S. Geological Survey computerized Rock Analysis Storage System (RASS)
(VanTrump and Miesch, 1977).



Table 1.--Detection limits in parts per million for stream sediments
determination by emission spectrographic method

Element Detection Element Detection Element Detection
limit limit limit
Ag 0.5 Cr 10 Sc 5
As 200 Cu 5 Sn 10
Au 10 La 20 Sr 100
B 10 Mn 10 Th 100
Ba 20 Mo 5 v 10
Be 1 Nb 20 W 50
Bi 10 Ni 5 Y 10
Cd 20 Pb 10 Zn 200
Co 5 Sb 100 Ir 10
4
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