


Precambrian rock. Within each group, however, the values
show considerable scatter, and each group contains individ-
ual specimens that have susceptibilities large enough to
account for the anomaly. Third, the form of the geologic
contact between the Precambrian rocks and Tertiary
granitic rocks where this contact crosses ridges and can-
yons along the southwest edge of the exposed Tertiary
body (Anderson, 1978) suggests that this body continues
southward beneath the Precambrian rocks.

On the basis of this evidence and the steepness of the
gradients on the flanks of the broad magnetic high, we
interpret the magnetic data to indicate that the entire study
area is underlain by Tertiary granitic rocks, exposed at the
north end and buried at a depth of a mile or more near the
south end.

Gravity Data

Gravity data in the vicinity of the Mount Wilson Wil-
derness Study Area were obtained from Mariano and others
(1986) and supplemented by 13 new observations collected
during the spring of 1987. Fourteen gravity measurements
are from localities within the study area, and detailed pro-
files exist along the roads that border the area to the east
and west. The observed gravity data are based on the
International Gravity Standardization Net datum formulas
(Telford and others, 1976). Bouguer, curvature, and terrain
corrections (to a distance of 103.6 mi from each station) at
a standard reduction density of 2.67 grams per cubic centi-
meter (g/cm?®) were made at each station to determine
complete Bouguer gravity anomalies.

The Bouguer gravity field over the study area and
surrounding regions reflects not only shallow density distri-
butions but also deep sources that support the topography
in a manner consistent with the concept of isostasy. To
isolate that part of the gravity field that arises from near-
surface density distributions, an isostatic residual gravity
map was constructed from the Bouguer gravity data by
removing a regional gravity field computed from a model
of the crustal-mantle interface assuming Airy-type isostatic
compensation (Jachens and Griscom, 1985).

The residual gravity field over the study area forms a
large gravity high of about 20 milligals that has a shape,
length, and width similar to the magnetic high discussed
above. The elongate gravity high extends north-south the
entire length of the study area. Like the corresponding
magnetic anomaly, it forms part of an extensive linear
gravity high that follows the Colorado River trough south-
ward for a distance of more than 125 mi. However, the
gravity anomaly is more continuous.

The close spatial correlation between the magnetic and
gravity anomalies, their similarity in shape, and their great
length suggest that both anomalies have the same source or
closely related sources. The highest gravity value occurs at
a station on the exposed Tertiary granitic body, which is

consistent with a Tertiary granitic source for the gravity
anomaly as well as for the magnetic anomaly. However,
the average density of five samples of the Tertiary pluton

'is 0.07 g/cm?® lower than the average density of 30 samples

of the Precambrian rocks. This apparent contradiction
could result if the small number of samples of the Tertiary
pluton are not representative of the entire body, or it could
be resolved if the Tertiary pluton increases in density with
depth. Simpson and others (1986) identified mafic Tertiary
igneous rocks as the source of the continuation of this
gravity anomaly 90 mi farther south in the Mohave Moun-
tains.

Radiometric Data

Radiometric data for the study area were collected at
the same time and from the same aircraft as the magnetic
data. Recordings were made of gamma-ray flux indicative
of radioactive isotopes of potassium, thorium, and uranium.
No consistent anomalies indicative of thorium or uranium
having count rates exceeding one standard deviation above
mean background fluctuations were detected along the
profiles crossing the study area (Western Geophysical
Company of America, 1979), thus suggesting that no large
deposits of these elements exist in the very near surface
beneath the profiles. However, because gamma rays are
strongly attenuated during passage through Earth materials,
these data do not preclude significant concentrations of
these elements buried more than about 2 ft beneath the
ground surface or between the 1-mi-spaced profiles.

Mineral and Energy Resources

Area 1 (fig. 2) along the western part of the study area
contains strongly anomalous concentrations of lead, tung-
sten, molybdenum, and zinc in heavy-mineral concentrate
and stream-sediment samples and weaker anomalous con-
centrations of other elements, including silver and gold, as
indicated above. Area 1 is also located on the north-trend-
ing magnetic and gravity highs, features that suggest the
presence of Tertiary intrusive rocks at shallow depths south
of the exposures. Numerous Tertiary dikes probably are
border phases of the shallow intrusive rocks and may be
conduits for hydrothermal solutions. Veins containing
copper-, silver-, and gold-bearing minerals are present at
the Two Bs mine, and a large production of gold and silver
has come from the Gold Bug and Oatman mining districts
to the south. Therefore, area 1 has a moderate mineral re-
source potential, certainty level C, for lead, zinc, silver, and
gold in epithermal deposits and a low mineral resource
potential, certainty level C, for tungsten in vein deposits.

Strongly anomalous concentrations of gold in rock
samples collected in part of area 1 (fig. 2, No. 34) indicate
that this locality has a high potential, certainty level C, for
vein deposits of gold.
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Area 2 contains weakly anomalous concentrations of
copper, tin, vanadium, and molybdenum and some zinc,
silver, arsenic, and tungsten. The magnetic and gravity
highs of area 1 extend through area 2 also. Area 2 is
underlain by Tertiary plutonic rocks with numerous dikes.
It has a low mineral resource potential, certainty level C,
for copper, zinc, silver, and gold in epithermal veins and a
low mineral resource potential, certainty level C, for tung-
sten in vein deposits.

Area 3 has yielded heavy-mineral concentrates con-
taining anomalous amounts of thorium and grains of thor-
ite, but it has no thorium radiometric anomaly. Area 3 has
a low mineral resource potential, certainty level B, for
thorium deposits in pegmatites.

There are no known warm springs along Wilson Ridge
and no volcanic or intrusive rocks of Quaternary age.
However, there are several warm springs in the canyon of
the Colorado River about 6 mi west of the study area. That
area is underlain by the Patsy Mine Volcanics of Miocene
age, a unit that does not extend into the study areca. Be-
cause evidence for sufficiently high temperatures for geo-
thermal power is lacking, even near warm springs, the
study area has no resource potential for geothermal energy,
certainty level D.

Because the wilderness study area is underlain by
high-grade metamorphic and intrusive rocks with a thin
mantle of volcanic and continental sedimentary rocks on
the flanks, the area has no mineral resource potential for oil
and gas (Ryder, 1983, p. C19), certainty level D.

Such deposits of sand and gravel as exist in stream
courses on the flanks of Wilson Ridge are small, of poor
quality, and far from potential markets. Therefore, the
wilderness study area has no mineral resource potential for
sand and gravel, certainty level D.
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DEFINITION OF LEVELS OF MINERAL RESOURCE POTENTIAL
AND CERTAINTY OF ASSESSMENT

LEVELS OF RESOURCE POTENTIAL

H

HIGH mineral resource potential is assigned to areas where geologic, geochemical, and geophysical char-
acteristics 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.

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

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 little or no indication of having
been mineralized.

NO mineral resource potential is a category reserved for a specific type of resource in a well-defined area.
UNKNOWN mineral resource potential is assigned to areas where information is inadequate to assign a low,
moderate, or high level of resource potential.

LEVELS OF CERTAINTY

A

B
C
D

Available information is not adequate for determination of the level of mineral resource potential.
Available information only 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.

A R C D
U/A H/B H/C H/D
HIGH POTENTIAL HIGH POTENTIAL HIGH POTENTIAL

M/B M/C M/D

MODERATE POTENTIAL | MODERATE POTENTIAL| MODERATE POTENTIAL

UNKNOWN POTENTIAL
L/B L/C L/D

LOW POTENTIAL LOW POTENTIAL LOW POTENTIAL

N/D

NO POTENTIAL

LEVEL OF RESOURCE POTENTIAL ———»

LEVEL OF CERTAINTY ——»

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.
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RESOURCE/RESERVE CLASSIFICATION

IDENTIFIED RESOURCES

UNDISCOVERED RESOURCES

Demonstrated Probability Range
Inferred
Measured | Indicated Hypothetical Speculative
! Inferred !
ECONOMIC Reserves s
-] __
! Inferred !
MARGINALLY Marginal r\:af;ﬁa
ECONOMIC Reserves Reserves
-] __
SUB Demorlxstrated Inferred l
3 Subeconomic Subeconomic
ECONOMIC Resources Resources I

Major elements of mineral resource classification, excluding reserve base and inferred reserve base. Modified from McKelvey, V.E., 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.
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GEOLOGIC TIME

CHART

Terms and boundary ages used by the U.S. Geological Survey in this report

AGE ESTIMATES OF

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

ZInformal time term without specific rank.
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EON ERA PERIOD EPOCH BOUNDARIES IN
MILLION YEARS (Ma)
Quaternary Hc'>locene 0.010
Pleistocene 17
Neogene Pliocene 5
Cenozoic Subperiod Miocene 24
Terti ?
ertiary I — Oligocene 38
Subperiod Eocene 55
Paleocene 66
Cretaceous Late === 96
Early
138
Late
Mesozoic Jurassic Middle
Early
205
Late
Triassic Middle
Early
~240
Pl Late
Phanerozoic R Early
290
Late
Pennsylvanian Middle
Carboniferous
Early
Periods ~330
Mississippian é’: :;
360
Late
Devonian Middle
Paleozoic Early
410
Late
Silurian Middle
Early
435
Late
Ordovician Middle
Early
500
Late
Cambrian Middle
Early
- 1~570
Late Proterozoic 900
Proterozoic Middle Proterozoic 1600
EaIi); P/r:)te;ozom 2500
Middle Archea i
Archean e Lichean 3400
Early Archean
------------------------------------------ (3800%)- -~ - - - - - me oo -
pre-Archean?
4550




SELECTED SERIES OF U.S. GEOLOGICAL SURVEY PUBLICATIONS

Periodicals

Earthquakes & Volcanoes (issued bimonthly).
Preliminary Determination of Epicenters (issued monthly).

Technical Books and Reports

Professional Papers are mainly comprehensive scientific reports of
wide and lasting interest and importance to professional scientists and en-
gineers. Included are reports on the results of resource studies and of
topographic, hydrologic, and geologic investigations. They also include
collections of related papers addressing different aspects of a single scien-
tific topic.

Bulletins contain significant data and interpretations that are of last-
ing scientific interest but are generally more limited in scope or
geographic coverage than Professional Papers. They include the results
of resource studies and of geologic and topographicinvestigations; as well
as collections of short papers related to a specific topic.

Water-Supply Papers are comprehensive reports that present sig-
nificant interpretive results of hydrologic investigations of wide interest
to professional geologists, hydrologists, and engineers. The series covers
investigations in all phases of hydrology, including hydrogeology,
availability of water, quality of water, and use of water.

Circulars present administrative information or important scientific
information of wide popular interest in a format designed for distribution
at no cost to the public. Information is usually of short-term interest.

Water-Resources Investigations Reports are papers of an interpre-
tive nature made available to the public outside the formal USGS publi-
cations series. Copies are reproduced on request unlike formal USGS
publications, and they are also available for public inspection at
depositories indicated in USGS catalogs.

Open-File Reports include unpublished manuscript reports, maps,
and other material that are made available for public consultation at
depositories. They are a nonpermanent form of publication that may be
cited in other publications as sources of information.

Maps

Geologic Quadrangle Maps are multicolor geologic maps on
topographic bases in 7 1/2- or 15-minute quadrangle formats (scales m:ain-
ly 1:24,000 or 1:62,500) showing bedrock, surficial, or engineering geol-
ogy. Maps generally include brief texts; some maps include structure
and columnar sections only.

Geophysical Investigations Maps are on topographic or planimetric
bases at various scales; they show results of surveys using geophysical
techniques, such as gravity, magnetic, seismic, or radioactivity, which
reflect subsurface structures that are of economic or geologic significance.
Many maps include correlations with the geology.

Miscellaneous Investigations Series Maps are on planimetric or
topographic bases of regular and irregular areas at various scales; they
present a wide variety of format and subject matter. The series also in-
cludes 7 1/2-minute quadrangle photogeologic maps on planimetric bases
which show geology as interpreted from aerial photographs. Series also
includes maps of Mars and the Moon.

Coal Investigations IL'Iaps are geologic maps on topographic or
planimetric bases at various scales showing bedrock or surficial geol-
ogy, stratigraphy, and structural relations in certain coal-resource areas.

Oil and Gas Investigations Charts show stratigraphic information
for certain oil and gas fields and other areas having petroleum potential.

Miscellaneous Field Studies Maps are multicolor or black-and-
white maps on topographic or planimetric bases on quadrangle or ir-
regular areas at various scales. Pre-1971 maps show bedrock geology
in relation to specific mining or mineral-deposit problems; post-1971
maps are primarily black-and-white maps on various subjects such as
environmental studies or wilderness mineral investigations.

Hydrologic Investigations Atlases are multicolored or black-and-
white maps on topographic or planimetric bases presenting a wide range
of geohydrologic data of both regular and irregular areas; principal scale
is 1:24,000 and regional studies are at 1:250,000 scale or smaller.

Catalogs

Permanent catalogs, as well as some others, giving comprehen-
sive listings of U.S. Geological Survey publications are available under
the conditions indicated below from the U.S. Geological Survey, Books
and Open-File Reports Section, Federal Center, Box 25425, Denver,
CO 80225. (See latest Price and Availability List.)

"Publications of the Geological Survey, 1879- 1961" may be pur-
chased by mail and over the counter in paperback book form and as a
set of microfiche.

"Publications of the Geological Survey, 1962- 1970" may be pur-
chased by mail and over the counter in paperback book form and as a
set of microfiche.

"Publications of the U.S. Geological Survey, 1971- 1981" may be
purchased by mail and over the counter in paperback book form (two
volumes, publications listing and index) and as a set of microfiche.

Supplements for 1982, 1983, 1984, 1985, 1986, and for subsequent
years since the last permanent catalog may be purchased by mail and
over the counter in paperback book form.

State catalogs, "List of U.S. Geological Survey Geologic and
Water-Supply Reports and Maps For (State)," may be purchased by mail
and over the counter in paperback booklet form only.

"Price and Availability List of U.S. Geological Survey Publica-
tions," issued annually, is available free of charge in paperback book-
let form only.

Selected copies of a monthly catalog " New Publications of the U.S.
Geological Survey" available free of charge by mail or may be obtained
over the counter in paperback booklet form only. Those wishing a free
subscription to the monthly catalog "New Publications of the U.S.
Geological Survey" should write to the U.S. Geological Survey, 582
National Center, Reston, VA 22092.

Note.--Prices of Government publications listed in older catalogs,
announcements, and publications may be incorrect. Therefore, the
prices charged may differ from the prices in catalogs, announcements,
and publications.



