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Figure 1.--Map showing location of northern part of
the Washakie Wilderness and nearby roadless areas,
Park Cowunty, Wyoming. Former Stratified Primitive
Area constitutes remainder of Washakie Wilderness.
Patterned areas apply to this study.

Approximate roadless area

Qs
0OTd

OTa
Ta

/AN

Tygg
Tygd

Tog
Tan

Tr
Tgp
Tdp
Mz
Pz

Group

EXPLANATION OF MINERAL RESOURCE POTENTIAL

A-8% *.*.* AREAS HAVING HIGH POTENTIAL FOR RESOURCES OF METALLIC

x X X X

MINERALS--On the basis of geologic, geochemical,
and geophysical data, and results of known mineral
exploration activity
(I) Kirwin mining district--This area also
has an identified porphyry-Cu-type deposit
(I1) Stinkingwater mining district--This area
also has an identified Cu-Mo-porphyry-type
deposit
@ Meadow Creek
% Silver Creek
Lost Ranger Top
% Eagle Creek
Yellow Ridge
® Clouds Home Peak
A-8 Francs Fork
A-10 Near East Fork Pass

A—l::::: AREAS HAVING MODERATE POTENTIAL FOR RESOURCES OF
4

METALLIC MINERALS--On the basis of geologic,
geochemical, and geophysical evidence, and results
of known mineral exploration activity
Robinson Creek
8 Deer Creek
Gold reef (Jack Creek)
Reef Roadless Area
Sweetwater Creek
Ruth Creek
Rampart volcano
North of Ishawooa Creek
Anderson and Venus Creeks

A-1
A-2
A-3
A-4
A-6
A-7

A-5 SL000 AREAS HAVING LOW POTENTIAL FOR RESOURCES OF METALLIC

00000

MINERALS--On the basis of minor evidence from
geologic, geochemical, or geophysical data
A-5 Swede Creek
A-9 North of Mount Burwell

CORRELATION OF MAP UNITS

QUATERNARY
QUATERNARY
OR TERTIARY
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Mz MESQZOIC

TERTIARY

Related intrusive rocks

Pz PALEQZOIC

LIST OF MAP UNITS

SURFICIAL NEPOSITS (QUATERNARY)
YOUNGER DACITE VOLCANIC ROCKS (QUATERNARY OR
TERT IARY)
YOUNG ANDESITE LAVA (QUATERNARY OR TERTIARY)
ABSAROKA VOLCANIC SUPERGROUP (TERTIARY)--
Stratified rocks
RELATED INTRUSIVE RDCKS (TERTIARY)
Dikes--Mostly granodiorite and rhyolite;
related to major intrusive centers
Younger granodiorite
Dikes greater then 50 percent by volume
Pluton
Older granodiorite
Andesite
PLUTONIC ROCKS (TERTIARY)
Rhyolite
Granodiorite porphyry
Diorite to gabbro porphyry
MESOZOIC ROCKS
PALEOZOIC ROCKS

EXPLANATION
CONTACT--Dashed where approximately located
APPROXIMATE WILDERNESS BOUNDARY
APPROXIMATE BOUNDARY OF ROADLESS AREA

FAULT--Dashed where approximately located;
dotted where inferred

Thrust--Sawteeth on .oper p'ate
Normal--Ball and bar on downt. own side
ANTICLINE--Approximately located
OIL SEEP
APPROXIMATE OUTLINE OF JACK CREEK DOME
GRAVITY LOW--May suggest a basin at depth

GRAVITY HIGH "RIDGE"--May indicate subsurface
fold axes consistent with trend of mapped
anticlines

TREND COMMON TO GRAVITY AND AEROMAGNETIC DATA--
May indicate subsurface structure

STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law 88-577, September
3, 1964) and the Joint Conference Report on Senate
Bill 4, 88th Congress, require the U.S. Geological
Survey and the U.S. Bureau of Mines to survey certain
areas on Federal lands to determine their 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 the northern part of
the Washakie Wilderness and nearby roadiess areas in
the Shoshone National Forest, Park County, Wyo. The
Washakie Wilderness was established as a wilderness by
Public Law 88-577, September 3, 1964. The contiguous
roadless areas were classified as further planning
areas during the Second Roadless Area Review and
Evaluation (RARE II) by the U.S. Forest Service,
January 1979.

MINERAL RESOURCE POTENTIAL
SUMMARY STATEMENT

The northern part of the Washakie Wilderness and
nearby roadless areas (hereafter referred to as study
area) have been evaluated for mineral resource
potential by a multidisciplinary team of geoscientists
from the U.S. Geological Survey and the U.S. Bureau of
Mines. The mineral potential was classified for 21
areas: (1) the Kirwin mining district adjacent to the
Francs Peak Roadless Area has high mineral resource
potential for Cu, Pb, Zn, Ag, and Au in vein-type
deposits and has an identified porphyry-Cu-type
deposit; (2) the Stinkingwater mining district within
the Washakie Wilderness has an identified Cu and Mo
porphyry-type deposit and high potential for base- and
precious-metal resources in veins; (3) the Meadow
Creek area and (4) the Silver Creek area have high
potential for Cu-Mo resources in porphyry-type
deposits; (5) Lost Ranger Top ("Birthday Basin") and
(6) Yellow Ridge (both within the Washakie Wilderness)
have high potential for Cu-Mo resources in porphyry-
type deposits; (7) Robinson Creek, within the Washakie
Wilderness, has moderate potential for Cu and Mo
resources in porphyry-type deposits and moderate
potential for base- and precious-metal resources in
veins; (8) Eagle Creek, within the Washakie
Wilderness, has high potential for base- and
precious-metal resources in veins and high potential
for Cu-Mo resources in a porphyry-type deposit; (9)
Clouds Home Peak, also within the Washakie Wilderness,
has high potential for base- and precious-metal
resources in veins, and high potential for a Cu-Mo
resource in a porphyry-type deposit; (10) Deer Creek,
within the Washakie Wilderness, has moderate potential
for base- and precious-metal resources in veins; (11)
the Gold Reef mining district is in the Francs Peak
Roadless Area and has moderate potential for
precious- and base-metal resources in veins. Ten
other localities (Francs Fork, East Fork Pass, Reef
Roadless Area, Sweetwater Creek, Ruth Creek, Rampart
volcano, Ishawooa Creek, Anderson and Venus Creeks,
Swede Creek, and Mount Burwell) have resource
potential. Two of these areas (Francs Fork and East
Fork Pass) have high resource potential for base and
precious metals on the basis of geochemical and
geophysical anomalies and a geological setting similar
to some ore deposits in the region. Practically the
entire study area, except in the vicinity of the
igneous centers and the margins of intrusions, has low
to moderate potential for resources of o0il and gas in
the sedimentary rocks below the volcaniclastic rocks.
0il seeps at Sweetwater Mineral Springs document the
presence of oil beneath the volcaniclastic rocks.
Regional stratigraphic and structural patterns also
suggest that anticlines similar to those that produce
0il and gas directly east of the study area are
present under the area; these anticlines probably are
on a western platform extension of the petroleum-
bearing Bighorn Basin, which lies to the east.

INTRODUCTION

The lands studied for their mineral resource
potential and described in this report are entirely
within the Shoshone National Forest, Park County,

Wyo. The nearest town is Cody, Wyo,, about 20 mi east
of the study area. VYellowstone National Park and the
Teton Wilderness border the study area on the west.
The South Absaroka Wilderness was designated a
wilderness area in 1932 by the U.S. Eorest Service and
consisted of 483,678 acres (755.7 mi%); it was
included in the National Wilderness Preservation
System under the Wilderness Act of 1964 (Public Law
88-577). In 1972, by Public Law 92-476, the South
Absaroka Wilderness was renamed the Waghakie
Wilderness and 208,000 acres (325.0 mi“) were added,
consisting mostly of the former Stratified Primitive
Area, which was adjacent to the southern part of the
South Absaroka Wilderness Area. As a result of its
first Roadless Area Review and Evaluation (RARE) study
in 1973, the U.S. Forest Service designated five
roadless areas contiguous to the Washakie Wilderness
and four roadless areas contiguous to the North
Absaroka Wilderness as study areas to be further
evaluated for their suitability for inclusion within
the National Wilderness Preservation System. These
roadless areas comprise a total of 244,820 acres

(382.5 mi2), which together with the Washakie
Wilderness, add up to an area of 936,498 acres
(1,863.3 mi2). For this report 728,498 acres
(1,138.3 mi2) were evaluated for mineral resource
potential (fig. 1).

GEOLOGY AND STRUCTURE
Geologic setting

The entire study area is underiain mostly by the
Absaroka Volcanic Supergroup of Eocene age, an
assemblage of volcanic and epiclastic rocks,
dominantly calc-alkalic andesite but ranging in
composition from alkalic basalt to rhyolite. These
rocks are intruded by high-level plutons and
accompanying dike swarms of like compositions.
volcanic field is composed of coalescing
stratovolcanoes made up of laharic breccias, lava
flows, autoclastic flow breccias, avalanche debris,
and tuffs. Epiclastic volcanic rocks derived from the
erosion of these volcanoes form alluvial aprons
around, beneath, and, in places, over the volcanoes.
Subsequent erosion has cut deeply into the volcanic
pile, cutting steep-sided canyons and exposing shallow
plutons. Some of the shallow plutons are interpreted
as subvolcanic intrusions.

The Absaroka Volcanic Supergroup was deposited on
a thick sequence of sedimentary rocks of mainly
Mesozoic and Paleozoic age. These sedimentary rocks,
in turn, are underlain by Precambrian crystalline
rocks 2.6 b.y. old (Ruppel, 1972; Reed and Zartman,
1973). The Paleozoic rocks, which probably are as old
as Middle Cambrian, are exposed at only a few
localities. Roof pendants consisting of blocks of
paleozoic rocks were pushed up near the headwaters of
Wood River and along the South Fork Shoshone River.
Paleozoic rocks also crop out in the northern and
northeastern part of the area and in a narrow belt
southwest of Clarks Fork Yellowstone River. Small
blocks of Paleozoic rocks also occur in a few other
scattered exposures. Mesozoic rocks presumably occur
widely in the subsurface beneath the volcanic pile but
are exposed only in a few small areas of outcrop near
the confluence of Ishawooa Creek and the South Fork
Shoshone River. The Willwood Formation of early
Eocene age is exposed along the eastern edge of the
study area and in the deep valleys of the North and
South Forks Shoshone River and the Greybull River.

Parts of two volcanoes have been recognized in
the northwestern part of the Washakie Wilderness. One
is near Eagle Pass below the Two Ocean Formation, and
the other is Rampart volcano above the Two Ocean
Formation. Other eruptive centers for the Thorofare
Creek Group occur to the south in the drainage area of
the South Fork Shoshone River and in the Greybull-Wood
River area. In general, these volcanoes are
identified by dike swarms radiating from the vicinity
of single or clusters of plutons. The centers are in
Deer Creek Valley, the canyon of the South Fork
Shoshone River between Cabin and Fall Creeks, the
Stinkingwater area (junction of the South Fork
Shoshone River and Needle Creek), near the headwaters
of Robinson Creek, the Meadow Creek basin, and in the
Yellow Ridge-Dunrud Peak area. The center in the
canyon of the South Fork Shoshone River is not well
developed, but the Stinkingwater center is probably
the largest one in the study area.

The

Intrusive rocks

Dikes were observed in most parts of the study
area except on Carter Mountain and in the upper
drainage basin of the South Fork Shoshone River. Most
are of intermediate composition, but they range from
mafic through intermediate to felsic. Dike swarms are
abundant and difficult to distinguish from plutons in
some areas, particularly in the center of the Rampart
volcano and on the ridge between Eagle and Crouch
Creeks.

Many of the plutons are concentrated in the
vicinity of volcanic centers, and also are Eocene in
age. Most plutonic bodies intrude the Thorofare Creek
Group and must be at least as young as that group.
Most of them are intermediate in composition
(granodiorite and tonalite to monozodiorite and
diorite). The greatest diversity in composition is in-
the area between Francs Peak and Dunrud Peak where
gabbro and intrusive rhyolite are also present.
Plutons of presumed Langford age are exposed in the
northwestern part of the Washakie Ni}derness. One of
these is a tonalite stock about 1 mi© in area on
Howell Mountain. No dike swarm is associated with
this stock.

A sizeable stock (about 4 miz), several smaller
satellite stocks, and a dike complex in the Seclusion-
Borron Creek area are assigned an age equivalent to
the upper part of the Wiggins Formation and are
interpreted as subvolcanic plutons within the Rampart
volcano. A sill about 50 ft thick related to the
Rampart center intrudes the contact between the Trout
Peak Trachyandesite and the overlying Wiggins
Formation and crops out southeast of the Rampart
center along Ishawooa Creek. Dikes radial to the
Rampart center are physically continuous within this
sill. A small stock on Clouds Home Peak is satellitic
to the Rampart center.

A hornblende-porphyry stock of intermediate
composition, about 0.8 mi¢ in area, intrudes the
Wapiti Formation in the Swede Creek Valley. Columnar
joints about 30 ft in length in the contact zones have
axes roughly perpendicular to the contact.

Plutons in the drainage area of the South Fork
Shoshone River are generally intermediate to felsic in
composition. Many of these are related to eruptive
centers--Deer Creek, South Fork, Stinkingwater, and
upper Robinson Creek. Other plutons are not
associated with dike swarms and are not clearly
subvolcanic plutons. One of the largest plutons in
the study area is the body of biotite-hornblende
granodiorite at the intersection of South Fork
Shoshone River and Robinson Creek; it has no obviously
related dike swarm.

Plutons of the Greybull-Wood River area include
stgcks of intrusive porphyritic rhyolite, 0.8 to 1.6
mic in area, that are exposed in the basin of
Avalanche Creek west of Francs Peak and in Steer Creek
basin and on Dunrud Peak. The rhyolite has about 10
percent phenocrysts of plagioclase, quartz, and
biotite. An isolated plug of rhyolite, about 0.04 mi2
in area, is exposed on the southwest side of Piney
Creek. Several small bodies, which range from
diorite to gabbro, are exposed in the Greybul\—Ngod
River area. The largest of these, about 0.32 mi© in
area, crops out at the head of the southern arm of
Francs Fork.

GEOCHEMISTRY

Geochemical studies to assess the mineral
resource potential of the Washakie Wilderness and
roadless areas contiguous to it and the North Absaroka
Wilderness consisted of reconnaissance sampling and
detailed sampling of several mineralized areas to
delineate the extent of mineralization in such
areas. Reconnaissance geochemical sampling involved
the collection of panned concentrates and the fine-
grained fraction of stream sediments, all from first-
and second-order streams. Snowfield-silt samples were
collected in snow-covered drainages. In some areas,
water and vegetation samples were also collected.

Rock and soil samples were collected in reconnaissance
sampling in traverses along all the major summits and
ridges and in detailed sampling from altered and
mineralized areas. Nearly 6,000 geochemical samples
were collected, of which more than half were collected
to evaluate mineralized areas. The U.S. Bureau of
Mines collected 600 sampies consisting of chip samples
of rock in place, grab samples of dumps of mine and
prospect pits, and panned concentrates of stream sand
and gravel.

The geochemical sampling program, in conjunction
with geologic mapping, field observations of
alteration patterns, and geophysical studies, proved
to be of great value in characterizing known mineral-
jzed areas and was even more valuable in identifying
previously unrecognized mineralized areas. The more
important geochemical anomalies are discussed in the
section on assessment of resource potential.

GEOPHYSICS

Geophysical investigations conducted as part of
the mineral resource evaluation consisted of an
aeromagnetic survey (U.S. Geological Survey, 1973),
and a Bouguer gravity survey (Long, 1982).

The observed magnetic field in the study area
mostly reflects topography and surface deposits of the
Absaroka Volcanic Supergroup. A few of the anomalies
may be related to areas of mineralization where the
mineralizing fluids have demagnetized the rocks. At
the southeastern edge of the study area, a magnetic
low correlates with a roof pendant of Paleozoic rock
and the silicic rock of the Dollar Mountain rhyolite
pluton. Near the northeastern corner of the study
area a north-south elongate low, having steep relief
at its west edge, reflects the high-angle north-south-
trending Canyon Creek fault.

MISCELLANEOUS FIELD STUDIES

MAP MF-1597-A
PAMPHLET ACCOMPANIES MAP

In general, the magnetic data show an increase in
the amplitude and number of anomalies from south to
north. A thicker section of the more mafic Sunlight
Group of the Absaroka Volcanic Supergroup at the
northern side of the study area may explain these
anomalies.

Gravity data exhibit some northwesterly trends
that parallel structural features formed during the
Laramide breakup of the foreland and probably reflect
many of these deeply buried structures. A northwest-
trending gravity plateau correlates well with the
known mineralized zones and is indicative of the
intrusive bodies of greater density within the less
dense volcanic rocks.

A northwest-trending gravity low at the southeast
side of the study area is indicative of a graben-like
feature, possibly a deep sedimentary basin. This
could be the postulated Younts Basin (Long, 1982),
which is south and west of the area.

MINES, PROSPECTS, AND MINERALIZED AREAS

During the study of the mineral resource
potential of the study area, the U.S. Bureau of Mines
checked records of mining activities in Park County at
Cody, Wyo., records of the U.S. Bureau of Land
Management for location of patented mining claims and
mineral leases, and production records of the U.S.
Bureau of Mines. The U.S. Bureau of Mines also
contacted the U.S. Forest Service, the Wyoming
Geological Survey, mining companies, claimants, and
others who might have knowledge of mining activity.

Mining activity in and near the Washakie
Wilderness began in the early 1890's with the staking
of mining claims in two localities which later became
the Kirwin and Stinkingwater mining districts. Mining
activity subsided about 1920 and did not revive until
the early 1960's when major mining companies
discovered large low-grade copper-molybdenum deposits
in both districts. Additional drilling was done in
the summer of 1975 at the deposit in the Stinkingwater
district.

During the summer of 1976, drilling by a major
company was started in the Meadow Creek area in search
of mineral deposits like those discovered in the
1960's in the Kirwin and Stinkingwater districts.

Two other localities where mining has been
attempted are along Eagle Creek and along Jack Creek.
The Eagle Creek locality has had some activity for
placer and lode gold dating back to 1911 (Galey,
1971). At the headwaters of Jack Creek, mining claims
for gold were staked as early as 1894. The locality
later became known as the Gold Reef district.

Evidence of prospecting, in the form of a small
adit and many pits, was observed at small sul fur
deposits clustered along Sweetwater Creek near one of
the roadless areas contiguous to the North Absaroka
Wilderness. An 0il seep that was known as early as
1911 is located at these deposits.

The exact time when drilling began for oil and
gas in the vicinity of the study area is not known but
was probably in the 1920's. No oil and gas
exploration holes are known to have been drilled in
the study area but several have been drilled nearby.

Mines and mineralized areas

Records of mineral production, which date back to
about 1906, contain no reported mineral production
from the Washakie Wilderness or the roadless areas.
The only known references to mineral production are
those made by Hewett (1914a, 1914b) and Wilson
(1956). Hewett (1914b, p. 181), in his discussion of
ore deposits at Kirwin, stated that "a carload taken
from the upper or No. 2 Bryan tunnel and is reported
to have yielded a net return of $65 a ton after all
transportation and smelting charges had been
deducted.” Wilson (1956), in a report on the Crouch
gold prospect at the Eagle Creek locality, stated that
"Two gold shipments were made from the prospect to the

Denver Mint sometime during the 1930's. This
accounted for a production value of approximately
$1,000."

Although only slight mineral production from the
study area has been recorded, considerable prospecting
has been done since 1960. The areas of greatest
interest to prospectors have been Kirwin,
Stinkingwater, Meadow Creek, and Silver Creek. These
and several other mineralized areas are discussed in
the accompanying pamphlet.

ASSESSMENT OF MINERAL RESOURCE POTENTIAL

The conceptual model of mineralization is that of
porphyry-copper-molybdenum systems in intrusive
centers that have developed in volcanic vents--mostly
stratovolcanoes. Propylitically altered rocks are
typically widespread and extend into the country rocks
to variable distances. Argillically altered rocks are
generally minor; phyllic alteration is developed at
Kirwin, Stinkingwater, Silver Creek, and Eagle Creek,
but less so elsewhere; potassically-altered rocks are
somewhat restricted except at Kirwin.

Chalcopyrite is the most abundant ore mineral;
other minerals include pyrite, galena, molybdenite,
sphalerite, and native gold. Metals associated with
and concentrated in the porphyry deposits may include
Ag, Pb, In, As, Bi, and Hg; only two or three of these
elements may have anomalous concentrations in
geochemical samples from some of the mineralized
areas. Veins that contain precious and base metals
radiate away from several of the centers. Some small
veins that contain base or precious metals occur at
minor intrusive centers but are unimportant for
resource potential.

Characteristics of 11 mineralized areas, listed
in the order of their assumed significance, are
summarized in table 2 in the enclosed pamphlet. These
areas, which are designated as having high, moderate,
or low resource potential, are shown on the map. Two
of these, Kirwin and Stinkingwater, have identified
resources on the basis of detailed exploration by
private industry. The Kirwin mining district (I) is
outside the Washakie Wilderness but adjacent to the
Francs Peak Roadless Area; it has an identified
resource for Cu in a porphyry-type deposit and also
has high potential for resources of precious and base
metals in veins. The Stinkingwater area (II) has
identified resources of Cu and Mo in porphyry-type
deposits on the basis of exploration by private
industry and also has high potential for resources of
other base and precious metals in veins. Meadow Creek
{1) and Silver Creek (2) have high potential for
resources of Cu and Mo in porphyry-type deposits.

Lost Ranger Top ("Birthday Basin") (3) has high

potential for resources of Cu and Mo in a porphyry-
type deposit. Eagle Creek (4) has high potential for
resources of precious and base metals in veins and Cu
and Mo in a porphyry-type deposit. Yellow Ridge (5)
and Clouds Home Peak (6) have high potential for
resources of Cu and Mo in porphyry-type deposits;
Clouds Home Peak also has high potential for resources
of base and precious metals in veins. Robinson Creek
(7) and Deer Creek (8) have moderate resource
potential for base and precious metals in veins;
Robinson Creek also has moderate potential for
resources of Cu and Mo in porphyry-type deposits. The
Gold Reef (Jack Creek) mining district (9), which is
in the Francs Peak Roadless Area, has moderate
pogential for resources of base and precious metals in
veins.

Other areas delineated by geochemical anomalies

Ten geochemical anomalies, in addition to those
associated with the mineralized areas, also are
summarized in table 2 in the pamphlet. Areas
containing these anomalies are classified as having
low or moderate mineral resource potential, except
areas A-8 and A-10, which have high resource
potential.

In the Reef Roadless Area (A-1), contiguous to
the northern boundary of the North Absaroka
Wilderness, weak geochemical anomalies for Cu, Au, Pb,
and Mo were detected in analyses of rock, soil, and
panned-concentrate samples; follow-up sampling failed
to identify Au. The weak base-metal anomalies are
near the summit of the ridge at the southern boundary
of the study area. No other indication of
mineralization was observed, but the area is assigned
a moderate resource potential for Cu, Pb, and Mo in
vein-type deposits.

An adit and several prospect pits occur in the
Sweetwater Creek sulfur deposits, which are in and
adjacent to the Wapiti valley East Roadiess Area. The
sul fur deposits, of fumarolic origin (Hewett, 1914a)
are small and have low potential for sulfur resources.
An area (A-2) of geochemical anomalies of Cu, Pb, and
In is in and near the sulfur deposits and extends
upstream from Sweetwater Mineral Springs on Sweetwater
Creek above the road end. The strongest anomaly (Zn,
820 ppm) was in a stream-sediment sample below the
sul fur deposits. These weak anomalies indicate that
the Sweetwater Creek area has moderate resource
potential for Cu, Pb, and Zn in vein-type deposits.
The metal enrichment may be related to emplacement of
the small intrusive body northeast of the sulfur
deposits (Nelson, and others, 1980), but rock samples
from the intrusion did not contain anomalous amounts
of base metals.

The Ruth Creek area (A-3) has moderate mineral
resource potential for Mo in porphyry-type deposits
based on analyses (5-30 ppm Mo} of samples taken along
Ruth Creek, a tributary of Fishhawk Creek. The
headwaters of Ruth Creek are on an intrusion, but no
geochemical anomalies for elements other than Mo were
detected in the area.

Stream sediment samples around the Rampart
volcano (area A-4) contain geochemically anomalous
values for Au and base metals. The greatest contents
found were Au (0.9 ppm in panned concentrate), Cu (150
ppn), Pb (70 ppm), and Zn (300 ppm in a panned
concentrate). Rocks having a slightly iron-stained
{rusty) appearance in the intrusion and stratified
rocks penetrated by the intrusive body had
concentrations of base and precious metals well within
the normal range of background values. WNo mineral
deposits were identified, so the area is classified as
having moderate resource potential for precious and
base metals in vein-type deposits.

Analyses of rock samples from an andesitic
intrusion (A-5) on Swede Creek, north of the Rampart
volcano, are at the upper range of background values
in their content of Cu, Pb, and Mo. Inasmuch as the
analytical values were at or below the threshoid, the
mineral resource potential for Cu, Pb, and Mo in vein-
type deposits in this area is deemed to be low.

Some samples from the Willwood Formation (A-6),
in the southeastern part of the Ptarmigan Mountain
quadrangle north of Ishawooa Creek, contain
anomalously high Mo, as high as 200 ppm. On the basis
of sample data and observations of secondary Mo
minerals, which occur sparingly in small discontinuous
lenses, the area has moderate resource potential for
Mo in sedimentary-type deposits. WNeither the analyses
of samples from outcrops having Mo minerals nor
traverses using scintillometers to check radioactivity
indicated suspected U concentrations.

An area having somewhat scattered anomalies of
Au, Ag, Cu, and Mo is in the Irish Rock and Needle
Mountain quadrangles along the drainages of Anderson
and Venus Creeks (A-7). These anomalies occur where
D. W. Rankin (unpub. data, 1982) noted the possibility
of a volcanic center. Although no pluton is exposed,
a negative aeromagnetic anomaly roughly coincides with
the center of the observed volcanic dome. Several
aerial and foot traverses failed to reveal further
evidence of mineralization, but the area is considered
to have a moderate resource potential for Au, Ag, Cu,
and Mo in vein-type deposits.

Geochemical anomalies for base and precious
metals are abundant in the drainage basin of Francs
Fork (A-8). This area is adjacent to and north of
Meadow Creek basin, an area of high resource potential

for Cu and Mo. The geochemical anomalies are
associated with dikes and veins around intrusions. A
high potential for resources of base and precious
metals exists in veins in the drainage basin of Francs
Fork.

Rock samples from the ridge north of Mount
Burwell indicate an area of several weak Mo anomalies
(A-9). These anomalies are based on samples
containing 5-30 ppm Mo and may represent atypical
rocks of the Wiggins Formation, or they may be related
to emplaced dikes. Because no specific geologic
evidence indicates mineralization, the area is
assigned low mineral resource potential for
disseminated Mo.

Geochemical data show that an area at the head of
Wood River, east of East Fork Pass (A-10), has
anomalous concentrations of Cu, Mo, Pb, and Zn. This
area, which is about 2 mi southwest of Kirwin and is
part of the mineralized region surrounding Kirwin, has
a high resource potential for base and precious metals
in vein-type deposits.

0il1 and gas

The study area is in a westward extension of the
Bighorn Basin, and thus is part of a Laramide
sedimentary basin. Within the basin are Paleozoic,
Mesozoic, and lowest Tertiary sedimentary strata.
entire area is overlapped by gently dipping to flat
volcaniclastic rocks of the Absaroka Range. Both the
trends of anticlines and synclines in the western part
of the Bighorn Basin and the distribution of oil seeps
suggest that Mesozoic and older sedimentary rocks
extend northwestward into Yellowstone National Park.
Twenty-one of the oil fields in the Bighorn Basin are
on anticlines involving Mesozoic strata and are within
15 mi of the east margin of the study area. The axes
of several of these anticlines project into the study
area. Seven dry holes have been drilled within 2 mi
of the study area. Data from these dry holes and
nearby 0il fields indicate the thickness of
sedimentary rocks that probably underlie the
volcaniclastic rocks in the study area (see table 3 in
pamphiet).

More detailed geophysical studies and drilling in
the study area are required to determine the
configuration of structures and possible stratigraphic
traps involving pre-Tertiary strata and to estimate
the volume of source rocks that could contribute
hydrocarbons to these traps. A gravity survey of the
adjacent Teton Wilderness, directly to the west,
defined a negative gravity anomaly, which may
represent a deep sedimentary basin (the Younts Basin?)
on the east side of the Washakie Range (Kulik, 1981,

p. 18). If later work confirms that this possible
basin is as deep as 20,000 ft, it would indicate that
much of the present study area is on a Laramide
structural shelf probably complicated by a series of
en echelon northwest-trending anticlines and synclines
similar to those exposed east of the volcaniclastic
cover. Llaramide folding east of the area formed most
of the anticlines where o0il is produced in the Bighorn
Basin. Volcaniclastic rocks and intravolcanic and
postvolcanic structural events obscure underlying
structures, but source and reservoir rocks for oil and
gas should be present below the volcanic rocks. These
include Mississippian, Pennsylvanian, Triassic, and
Cretaceous formations.

We conclude that low to moderate potential exists
for 0il and gas resources in the study area. O0il
seeps at Sweetwater Mineral Springs document the
presence of oil beneath the volcaniclastic rocks.
Regional stratigraphic and structural patterns suggest
that anticlines similar to those producing oil and gas
directly east of the study area are present under the
area on a western platform extension of the Bighorn
Basin., Llaramide anticlines, if present in the study
area, may have been disrupted by igneous intrusions,
but oil traps between these intrusions were probably
not destroyed.

The

Uranium

The mineral potential for uranium resources in
the study area is nil. This assessment is based on
many field traverses using scintillometers that failed
to reveal any radioactivity anomalies and on analyses
of about 10 percent of the samples that showed U
contents ranging from less than 1 ppm to about 15 ppm.
The few samples having higher concentrations were from
thin lenses of carbonaceous shale in the stratified
volcanic rocks. Moreover, no uranium anomalies were
detected in the area during the National Uranium
Resource Evaluation (NURE) (J. G. Hill, written
commun., 1979).

Rock products

Sand and gravel deposits are along all the major
streams within the study area, but higher quality and
more accessible deposits are outside the study area.
Deposits of sand and gravel in the study area are
usually poorly sorted, contain a high proportion of
soft volcanic fragments, and are generally unsuitable
for concrete aggregate or road metal. Building stone
could probably be quarried from some of the rock
formations, such as the Trout Peak Trachyandesite, but
most of the volcanic rock is not well suited for
building stone; better material is available outside
the study area.

Geothermal resources

No evidence for geothermal resources was observed
in the study area.
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