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STUDIES RELATED TO WILDERNESS

Bureau of Land Management Wilderness Study Area

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 part of the Orejana Canyon Wilderness Study Area (OR-001-078), Harney County, Oregon.
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MINERAL RESOURCES OF WILDERNESS STUDY AREAS: SOUTH-CENTRAL OREGON

Mineral Resources of the Orejana Canyon
Wilderness Study Area, Harney County, Oregon

By James E. Conrad, Harley D. King, Mark E. Gettings, Michael F. Diggles, and

Don L. Sawatzky
U.S. Geological Survey

David A. Benjamin
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SUMMARY
Abstract

At the request of the U.S. Bureau of Land Management,
approximately 14,800 acres of the Orejana Canyon Wilder-
ness Study Area (OR-001-078) was evaluated for identified
mineral resources (known) and mineral resource potential
(undiscovered). In this report, the area studied is referred to
as the “wilderness study area” or simply “the study area;” any
reference to the Orejana Canyon Wilderness Study Area re-
fers only to that part of the wilderness study area for which
a mineral survey was requested by the U.S. Bureau of Land
Management. The study area is located in south-central
Oregon, 35 mi north of Plush, Oreg. Geologic studies,
geochemical sampling, and an inventory of mines and pros-
pects indicate low resource potential for gold and silver along
the west boundary of the study area and low resource poten-
tial for tin in the northwestern part of the study area. The
entire study area has low potential for oil and gas resources.
There is no geothermal energy or energy mineral resource
potential in the study area. The study area contains no
identified resources.

Character and Setting

The Orejana Canyon Wilderness Study Area lies on
the east side of the northernmost part of Wamer Valley
about 35 mi north of Plush, Oreg. (fig. 1). Most of the
study area is situated on a plateau at an elevation of about
5,000 ft, with gentle topography of low, rolling hills and
isolated ridges. Along the west side of the study area,
however, Orejana Rim forms a steep west-facing escarp-
ment about 500 ft high at the edge of Warner Valley, and
the steep and narrow Orejana Canyon cuts the plateau in
the southern and eastern parts of the study area. The cli-
mate is semiarid and vegetation consists of sagebrush,
desert bunchgrass, and many varieties of wildflowers.

Publication authorized by the Director, U.S. Geological Survey, May 24, 1988.

The study area is underlain by a sequence of basaltic
to andesitic lava flows and interbedded tuffaceous sedimen-
tary rocks that are capped by a rhyolite welded tuff of
Miocene age (see appendixes for geologic time chart).
Faulting related to regional basin and range extension has
cut these rocks; the largest of these faults produced the
uplift along Orejana Rim. Other minor faults in the study
area have displacements of less than 50 ft.

Identified Resources

No metallic or nonmetallic resources were identified
within the Orejana Canyon Wilderness Study Area. Inves-
tigation into potential resources of diatomite, zeolite, and
perlite postulated in a 1985 U.S. Bureau of Land Manage-
ment study indicated the presence of only minor zeolite,
perlite of poor quality, and no diatomite. However, three
samples taken of tuffaceous rock units were slightly
anomalous in gold, silver, arsenic, lead, antimony, and
bismuth. These samples may indicate the presence of low-
grade gold and silver mineralization in the area.

Examination of the literature and U.S. Bureau of Land
Management and Hamey County records contained no
evidence of claim or lease activity in the study area. Field
examinations also yielded no evidence of mining or claim
staking within or adjacent to the area.

Mineral Resource Potential

Geologic, geochemical, and geophysical studies
give only slight indications of significant mineralization in
the study area. Small, scattered geochemical anomalies, in-
cluding gold, silver, arsenic, and antimony in rock samples
suggest there has been some hydrothermal activity in the
area. On this basis, there is low resource potential for gold
and silver along the north-south fault paralleling the
Orejana Rim escarpment. Anomalous concentrations of tin
found in heavy-mineral concentrates from stream sediments
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Figure 1. Index map showing location of the Orejana Canyon Wilderness Study Area, Harney County, Oregon.
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light mineral grains from the panned concentrate. The
resultant heavy mineral concentrate was separated by use of
an isodynamic magnetic separator into three fractions: a
magnetic fraction, chiefly magnetite, an intermediately
magnetic fraction consisting largely of mafic rock-forming
minerals, and a nonmagnetic fraction, which is composed
dominantly of light-colored rock-forming accessory miner-
als and primary and secondary ore-forming and ore-related
minerals. Using a microsplitter, the nonmagnetic fraction
was split into two fractions. One of these splits was used
for analysis and the other for visual examination with a
binocular microscope. In some instances, sample volume
was too small to provide a split for visual examination.
These samples were examined visually prior to grinding for
analysis; archived reference material for these samples
contain no material not ground to fine powder.

All samples were analyzed semiquantitatively for 31
elements using direct-current arc-emission spectrography
(Grimes and Marranzino, 1968). Rock and stream-sedi-
ment samples were also analyzed by atomic-absorption
spectrometry for certain elements of special interest or
which have high lower limits of determination by emission
spectrography. Antimony, arsenic, bismuth, cadmium, and
zinc were analyzed by the method of O’Leary and Viets
(1986), gold by the method of Thompson and others
(1968), and mercury by the method described in Crock and
others (1987).

Anomalous values of tin (700-2,000 parts per million
(ppm)) were found in five nonmagnetic heavy-mineral-
concentrate samples collected in the north end of the
sampled area, just north of the study area boundary.
Microscopic examination of the concentrates revealed that
the high tin values were due to the presence of several
grains of wood tin (cassiterite) in the samples. These
grains of wood tin possibly eroded from fractures in the
rhyolitic ash-flow tuff that underlies those drainages north
of the study area. One rock sample was collected from an
altered zone in this area and contained slightly anomalous
values of tin (10 ppm) and lead (50 ppm).

Slightly anomalous values of mercury (0.18-0.38 ppm)
were found in four stream-sediment samples, three from the
south end of the study area and one from about 1.7 mi north
of the study area. The drainage area of the latter site is
outside of the study area. The mercury detected in the
samples may have moved upward along fractures in vol-
canic rocks within the drainage areas of the sample sites
and have been adsorbed on mineral grains that were later
eroded and incorporated into the stream sediment. These
anomalous values apparently do not indicate significantly
mineralized rock at the surface, but may reflect rock en-
riched in mercury or other metals, including gold, at some
unknown depth. It is possible that the anomalous mercury
values are not related to significantly mineralized rock.
These slightly anomalous mercury values are not inter-

preted to be associated with anomalies of other elements
discussed in this report.

Geophysical Studies

An aeromagnetic survey including the Orejana Canyon
Wilderness Study Area was flown and compiled in 1973
under U.S. Geological Survey contract (U.S. Geological
Survey, 1972). Total-field magnetic data were collected in
analog form along east-west flight lines spaced approxi-
mately 2 mi apart at a constant barometric altitude of 9,000
ft. Corrections were applied to the data to compensate for
regional and diurnal variations of the earth’s magnetic field
to yield a digital residual magnetic anomaly data set. An
aeromagnetic map of the wilderness study area was pre-
pared at a contour interval of 50 nanoteslas (nT) from the
digitized analog data for comparison with geologic and
topographic maps.

Within and near the study area, the total relief of the
residual magnetic anomaly field is only about 150 nT, in
the form of an east-west-trending ridgelike high through the
approximate center of the study area. Magnetic anomalies
are very smooth and appear to be due to sources 1 mi or
more below the observation plane, that is, at least 0.2 mi
below the ground surface. Within the study area, anomaly
amplitude does correlate somewhat with topography, but
topography appears to produce only a small perturbation of
the anomaly shapes. All anomalies observed within the
study area are parts of regional anomalies extending well
beyond the boundaries of the study area. The trends of the
gradients of these anomalies are parallel to and in many
cases coincident with mapped fault zones along northeast,
northwest, and north-northwest trends. The sources of the
magnetic anomalies are inferred to be faulted blocks of
magnetic basement, and no indications of near-surface
structures were observed in the magnetic data, both because
of the large terrain clearance (0.75-1.0 mi) of the data
observation level and the relatively nonmagnetic character
of the surface rocks.

Linear features in Landsat multispectral scanner (MSS)
images at a scale of 1:800,000 were mapped by photogeol-
ogic interpretation for the region of southeastern Oregon,
and trend concentration maps were made. Linear features
are the topographic and spectral expression of rock feature
patterns and other structural and lithologic lineaments.
This expression can be enhanced or subdued by scanner
resolution, sun orientation, atmospheric phenomena, and
vegetation. Analysis of linear features in conjunction with
geologic and geophysical maps may reveal relations such
as fracture control of mineralization.

Linear features of every orientation are well expressed
on the surface in southeastern Oregon, except in terrains
underlain by volcanic rocks. Areas may have preferred
rends related to faults, if locally important, or to rock joint

Mineral Resources of the Orejana Canyon Wilderness Study Area, Harney County, Oregon B7



systems. The study area has no prominent linear features
within it. However, linear features in the region around the
study area have two prominent trends. The dominant trend
is N. 20° W., but linear features with this trend are concen-
trated north and west of the study area. Linear features
with the second trend, N. 20° E., lie to the northwest of the
study area.

Mineral and Energy Resource Potential

Geologic, geochemical, and geophysical studies sug-
gest that only minor mineralization may have occurred in
the study area. Field examination of outcrops did not
disclose evidence of extensive or pervasive alteration asso-
ciated with mineralization. Geochemical studies, however,
show some indications of hydrothermal activity that may be
associated with mineralization. Three rock samples, taken
by the U.S. Bureau of Mines from exposures along the
Orejana Rim escarpment, had slightly anomalous concen-
trations of gold, silver, lead, bismuth, arsenic, and anti-
mony. The north-south-trending fault that formed the
Orejana Rim escarpment may have served as a pathway for
metal-bearing hydrothermal fluids. These anomalies may
reflect low-grade gold-silver mineralization, perhaps in ep-
ithermal veins or in hot-spring gold-silver deposits (Berger,
1986). There is low potential for gold and silver resources,
certainty level B, in low-grade, bulk-mineable deposits
along the west side of the study area (fig. 2).

Anomalous concentrations of tin, produced by wood
tin (cassiterite) in five heavy mineral concentrates from
stream sediments, and an anomalous tin concentration in
one rock sample, were found in samples collected from
drainages underlain by a rhyolite ash-flow tuff just north of
the study area. A deposit type suggested by this tin anom-
aly is the rhyolite-hosted tin deposit (Reed and others,
1986). The abundant lithophysae in the welded ash-flow
tuff suggest late-stage, vapor-phase alteration that may
have remobilized and concentrated tin. There is low re-
source potential for tin, certainty level B, mostly north of
the study area, but including the northwest corner of the
study area.

The dominantly volcanic rocks exposed in the study
area are unlikely to have significant hydrocarbon content,
but older Tertiary sedimentary rocks containing carbona-
ceous source beds may underlie the study area at depth.
High heat flow associated with volcanism, however, would
most likely have driven off any preexisting hydrocarbons.
The study area has a low potential for oil and gas resources,
certainty level B (Fouch, 1983).

There are no hot springs or other indications of geo-
thermal activity in or near the study area (Bliss, 1983), so
there is no geothermal resource potential in the study area,
certainty level D. No diatomite or lacustrine rocks of any
kind were observed in the bedrock underlying the study
area, so there is no potential for undiscovered resources of

diatomite, certainty level D. Although minor zeolite occur-
rences and poorly developed perlite occurrences were noted
in the Orejana Canyon study area, these occurrences do not
constitute resources, and there is no potential for undiscov-
ered resources of these commodities, with a certainty level
of D.
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DEFINITION OF LEVELS OF MINERAL RESOURCE POTENTIAL
AND CERTAINTY OF ASSESSMENT

LEVELS

H

LEVELS

oN®m >

OF RESOURCE POTENTIAL

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 geologic, 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.

OF CERTAINTY

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

-
é M/B M/C M/D
,.“Zi MODERATE POTENTIAL | MODERATEPOTENTIAL| MODERATE POTENTIAL
Q| UNKNOWN POTENTIAL
O L/B L/C L/D
)
0 LOW POTENTIAL LOW POTENTIAL LOW POTENTIAL
e
[+4
S N/D
—
S NO POTENTIAL
[S8]
-]

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 lsabel 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
|
ECONOMIC Reserves A’;Z’:fgs
|
R B
MARGINALLY Marginal Maf;;ﬁal
ECONOMIC Reserves Reserves
—_ ]
SUB Demorl\strated Inferred
) Subeconomic Subeconomic
ECONOMIC Resources Resources

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

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

2Informal time term without specific rank.
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SELECTED SERIES OF U.S. GEOLOGICAL SURVEY PUBLICATIONS

Perlodicals

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 basesin 7 1/2- or 15-minute quadrangle formats (scales main-
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 Maps 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.

Oll 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 Avallability 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.






