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Status of Mineral Resource Information for the Wind River Indian Reservation, Wyoming
David A. Seeland and Earl F. Brauch

SUMMARY AND CONCLUSIONS million tons are calculated for those portions of the
four fields within the reservation based on a mini-

The Wind River Indian Reservation, located imum coal thickness of 5 feet and a 50-percent
the western half of the Wind River basin in Wyorecovery by underground mining methods. A
ming, encompasses more than 3,500 square mitkterrent to coal mine development could be the
and has a resident population of 4,435 membersaafmpetition from large scale, less costly, surface
the Arapahoe and Shoshone tribes withiimone- mining operations in other parts of the State.
diately adjacent to the reservation lands. Owingto Gypsum mining and related production or
current national energy requirements, the potentialbrication facilities, such as plants for manufac-
for further development of fuel resources on theiring wallboard, warrant study as a method to
reservation probably never has been greater. develop an important mineral potential on the

Petroleum and natural gas are the most signifeservation. Large deposits of high-grade gypsum
cant mineral products of the reservation areaccur on the reservation, and those near rail trans-
Reserves are estimated to exceed 60 million barrelsrtation in the Lander area probably are the most
of petroleum and 65 billion cubic feet of naturapromising for development.
gas. More than 6 million barrels of petroleum and Very large bentonite deposits are found on the
13 billion cubic feet of natural gas were producekservation, but no commercial grade deposits are
in 1973. Petroleum production has declined sinémown; however, a systematic sampling of depos-
1957, the peak year, but revenues of nearly $2tg over the entire area might reveal commercial
million in 1973 were the highest sincedeposits.
record-keeping began in 1932. Cumulatively, 183
million barrels of petroleum has been produced Approximate boundaries of the arkosic portion
through 1973. of the Wind River Formation near the Wind River

Natural gas production and revenues peakediRange should be determined as these rocks are
1971 when 19 billion cubic feet was producedimilar to the host rocks of the Gas Hills uranium
having a gross value of about $3 million. Produdeposits. Samples of Precambrian granites in the
tion declined more than 5 billion cubic feet frommountain ranges should be analyzed for uranium to
1971 to 1973; cumulative production amounted etermine their relative favorability as uranium
nearly 161 billion cubic feet through 1973. source rocks.

Probably the greatest potential for resourceson A geochemical study of stream sediment
the reservation is coal. Coal mining has beesamples from the Wind River and Owl Creek
dormant in the area for many years, but could dountains might locate metal deposits in these
rejuvenated because of the national energy shainges.
age. Four of the five major coal fields in the Wind Further work recommended includes recon-
River Basin are totally or partly within the reservanaissance study of bentonite bearing formations,
tion. Recoverable coal reserves of nearly l&eromagnetic surveys for taconite, and a basin
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Status of Mineral Resource Information for the Wind River Indian Reservation, Wyoming
David A. Seeland and Earl F. Brauch
analysis of the Wind River Formation to delineatgon but which are not being produced commer-
favorable environments for uranium deposits. cially include bentonite, coal, gypsum, limestone,
phosphate, stone, and copper.
INTRODUCTION
ACKNOWLEDGMENTS

The Wind River ReservatiofFigure 1and
Figure 2 includes an area of 3,544 square miles in Individuals from several government agencies
Fremont and southern Hot Springs Countiesiere helpful in providing information for this
Wyoming. Portions of the Owl Creek, Washakieeport. A partial list includes Roger Diedrick, U. S.
and Absaroka Mountains lie in the northern part @ureau of Mines; Gary Glass, Wyoming Geologi-
the reservation. The rugged, glaciated, Wind Riveal Survey; Mary Nagashima, James O. Jackson,
Range crosses the southwest corner of the reser@ad Thomas J. Condon, U. S. Bureau of Indian
tion. The remainder of the reservation is in the laniffairs; and A. F. Czarnowsky and Thomas P.
River Basin, except for a small part extending intBRichmond, U. S. Geological Survey.
the Bighorn Basin. The Wind River flows from the
northwest part of the reservation to Riverton, turns LAND STATUS
north along the east edge and leaves the basin
through the Wind River Canyon which cuts di- According to the Bureau of Indian Affairs
rectly across the Owl Creek Mountains. (Counselman, 1973), the reservation

This report was prepared for the Bureau afontains a total area of 1,886,268.57 acres. Of this,
Indian Affairs by the Geological Survey and thd,781,074.31 acres are tribal lands, 103,898.11
Bureau of Mines under an agreement to compiéeres are allotted lands, and 1,296.15 acres are
and summarize available information on thgovernment-owned lands. Because the allotted and
geology, mineral and energy resources, and potgovernment lands are scattered throughout much of
tial for economic development of certain Indiathe reservation, this study makes no attempt to
lands. This evaluation was done primarily frondelineate these lands from the overall reservation.
personal communications and researching tAde study area considered is the entire reservation.
literature. The U. S. Bureau of Mines completed an
earlier mineral study of the Wind River Reserva- GEOLOGY
tion in October 1965 (Bolmer and Biggs, 1965).

Principal mineral revenues of the Wind RiveSetting
Reservation are from petroleum and natural gas
production. Some sand and gravel is also pro- The Wind River Reservation lies in the west
duced. Iron ore, uranium, and feldspar are beimglf of the Wind River basin, a structural and
produced elsewhere in Fremont County, Wyomingppographic basin in central Wyoming formed in
Known mineral resources present on the resenlatest Cretaceous and early Tertiary time, and
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David A. Seeland and Earl F. Brauch

includes parts of the Wind River, Owl Creekdrawal of the seas from the area. In late Creta-
Washakie and Absaroka Rangé&sgure 3. The ceous time, uplift west of the present
Wind River basin is defined by folded and faultettdaho-Wyoming boundary shifted the center of
anticlinal uplifts which range from high mountainsedimentary accumulation eastward. At the end of
(Wind River Range on the southwest; Washakithe Cretaceous there was local tectonic activity
Absaroka, Owl Creek, and Bighorn Mountains orepresenting the beginning of the Laramide orog-
the north) to low mountains (Granite mountains oany.
the south) and to areas defined entirely by geologic Tertiary continental sedimentation deposited as
structure (Figure 3. Figure 4is a generalized much as 15,000 feet of stream and lake sediments
geologic map of the reservation and adjacent aredsrived from the mountains formed in early Ter-

The major structural elements of the reservaéiary time during the Laramide orogeny. These
tion are the marginal mountain uplifts and theocks are thickest near the north side of the basin
intermontane Wind River basin. Paeozoic an@dFrigure 5B.
Mesozoic strata along the Wind River Range dip
into the basin 12 to 15 degrees. Dips along tiock Units
Washakie and Owl Creek Ranges are generally
into the basin but much less regular, varying from The rock units found in the Wind River Reser-
flat to overturned. Generally flat-lying Tertiaryvation have been described in many published
strata floor the central part of the basin. The strupapers; these descriptions have been condensed for
tural relief between the mountains and the basithis report. For further details the reader is referred
on the upper surface of the Precambrian, is &s the following publications: (1) Precambrian
much as 30,000 feet just east of the reservatiomcks--Smithson and Ebens, 1971; (2) Paleozoic
boundary along he southern flank of the Owl Creakcks--Keefer and Van Lieu, 1966; (3) Mesozoic
Range. rocks -- Love, Johnson and others (1945); Love,

The pre-Tertiary sedimentary rocks of thdourtelot (1949); Yenne and Pipiringos (1954);
Wind River basin total about 17,000 feet. In thand Keefer and Rich (1957); (4) Tertiary rocks -
western part of the Wind River basin the Paleozoiove (1939), and Keefer (1965). The nomencla-
marine rocks are about 3,000 feet ti{feigure 5A  ture of the rocks of the reservation are presented in
and represent only a small part of Paleozoic tim&able 1
although all systems except the Silurian were
deposited. Mesozoic rocks in the basin are abdRrecambrian
four times as thickKigure 5B Figure 5C and
Figure 50 as the Paleozoic rocks. Eastward The Wind River Range is composed mostly of
spreading seas transgressed across the aredrecambrian granite gneisses, augen gneisses and
Triassic and Jurassic time. In late Jurassic antigmatites which are metamorphic or ultra-
early Cretaceous time there was complete withaetamorphic rocks typical of old deeply eroded
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shield areas (Smithson and Ebens, 1971, p. 708@)mmonly conglomeratic and arkosic. The upper
The presence of iron-formationjlisnanite, and beds are shaly.
calc-silicate nodules within the granite gneisses
shows that at least some of the Wind River Range Gros Ventre FormationrThe Gros Ventre
core was originally sedimentary. The Precambridformation in the Wind River Range can be divided
rocks of the Owl Creek mountains cover onlynto three units: a lower shale and shaly sandstone
about 50 square miles and consist of granite aodit; a middle limestone unit; and an upper shale
granite gneiss. and limestone unit. In the Owl Creek Mountains
In the Washakie Range, just west of the resahe Gros Ventre Formation is an easily weathered
vation the Precambrian rocks consist of gray anaohit of shale, sandstone, and siltstone with some
pink granite and granite gneiss cut by thin pegmbmestone in the upper part.
tite dikes and quartz veins. Schistose rocks are
common (Keefer, 1957). Gallatin _Limestone.--The Late Cambrian
Gallatin Limestone consists of upper and lower
limestone units separated by a thin shale unit

Cambrian
Ordovician

The Cambrian rocks of the Wind River Reser-
vation are represented by a marine sandstone, Bighorn Dolomites-Ordovician rocks of the
shale, limestone, sequence. The most generdllfind River Reservation are represented only by
accepted nomenclature for this sequence is, frahe Bighorn Dolomite which, because of its resis-
the base upward: Flathead Sandstone, Gros Vertast nature, is probably the most conspicuous
Formation, and Gallatin Limestone. These uniBBaleozoic unit in the Owl Creek, Washakie, and
thin eastward from about 1025 feet in the Win@Vind River Mountains. In outcrop the Bighorn is
River Range to about 775 feet in the Wind Rivel25 to 250 feet thick but it thins to the southeast
Canyon. In the Wind River Range the Flathead &nd is absent in the southeast corner of the reserva-
about 200 feet thick, the Gros Ventre Formation tgon.
about 750 feet thick and the Gallatin Limestone The basal Lander Sandstone Member is less
ranges in thickness from 265 to 365 feet. Theslean 5 feet thick and occurs only at Trout Creek
rocks lie unconformably on Precambrian igneousest of Lander, and at Windy Gap, north of
and metamorphic rocks and were deposited duribgibois. The Lander Sandstone Member contains
Middle and Late Cambrian time. an abundant invertebrate fauna of probable Late

Ordovician age. The middle and upper members of

Flathead Sandstone.--The Flathead is reddigie Bighorn Dolomite have a combined thickness
brown, light-brown and gray fine- toof 200 to 300 feet. The unnamed middle member
coarse-grained sandstone. The basal beds @ra cliff-forming buff to light-gray massive, granu-
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lar dolomite which weathers to a distinctive pittedhe more granular beds commonly contain caves
surface. The member thins southward and eaafid other solution features.
ward because of the erosional unconformity at the
top of the Bighorn Dolomite. The upper membePennsylvanian
named the Leigh Dolomite, is a chalky- white-
weathering dolomite that thins southward from 85 Amsden Formatior-The Early Pennsylvanian
feet at the northwest end of the Wind River RangAmsden Formation is from 250 to 350 feet thick
The unitis also recognized in the Washakie Rangm the reservation. The lower 100 feet of
cliff-forming, white- to light-brown crossbedded to
thin-bedded sandstone is the Darwin Sandstone
Devonian Member which is in part of Late Mississippian age.
The upper part of the Amsden is a nonresistant
Darby Formation-Because the Darby Forma-sequence of dolomite, shale, sandstone, and lime-
tion lies between two cliff-forming units, the Big-stone that produces characteristic reddish and
horn Dolomite below and the Madison limestongellowish soils. The contact with the overlying
above, it is commonly poorly exposed. The mosliff-forming Tensleep Sandstone is topographi-
conspicuous beds are dark-brown granular doloally abrupt but locally is lithologically
mites that emit a petroleum-like odor when freshlgradational.
broken. The Darby consists of thin- to
thick-bedded dolomite in the lower part, and Tensleep Sandstone.-The Tensleep Sandstone
siltstone, shale and sandstone interbedded wiahMiddle Pennsylvanian age is lithologically very
limestone and dolomite in the upper part. Thauch like the Darwin Sandstone Member of the
Darby is thickest in the northwest part of thémsden Formation. It is a light brown to white,
reservation where it is about 175 feet thick. It thinmassive to crossbedded sandstone. Many outcrops
to the southeast and is absent east of the liweather brown or reddish brown and from a dis-

between Thermopolis and Fort Washakie. tance appear nearly black. The thickness of the
Tensleep on the reservation ranges from about 200
Mississippian to about 400 feet. The formation is mostly of

marine origin but vertebrate tracks have been

Madison Limestone.--The Early Mississippiameported in it near Lander, suggesting at least
Madison Limestone consists of 500 to 700 feet eéémporary subaerial conditions.
cliff-forming carbonate rock in the reservation
area. The major part of the formation consists &ermian
massive gray limestone and dolomitic limestone
with chert beds and nodules. Highly fractured and Park City Formation- McKelvey and Carswell
brecciated zones are congmas in the upper part. (1956) and McKelvey and others (1956), suggested
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that the Permian sequence be divided into foued after retreat of the Dinwoody sea. The Red
major rock groups: red beds; carbonate; mudstorigak is 800 to 1000 feet thick in the area and thins
chert, phosphorite; and sandstone. Respectivedgstward.
these are then assigned to the Goose Egg Forma-
tion, Park City Formation, Phosphoria Formation Alcova Limestone.--The Alcova Limestone is
and Shedhorn Sandstone. The name Park Ciiyk to gray, finely crystalline limestone from 5 to
Formation is used here because the Permian in tfefeet thick although it is absent in the extreme
Wind River Reservation consists primarily ohorthern part of the area.
carbonate rocks.

The Park City Formation in the western Wind  Crow Mountain SandstoneThe Crow Moun-
River Basin consists of 200 to 300 feet of limetain Sandstone is cross bedded light brownish red
stone, dolomite, dolomitic siltstone, shale antb gray fine- to medium-grained sandstone that
chert. The shales and siltstones are locally phagenerally contains rounded, frosted sand grains.
phatic. The phosphatic rocks form two distinct
zones on the east flank of the Wind River Range Popo Agie Formatior-The Popo Agie Forma-
near Lander and have been referred to as the lovien consists of red sandstone, shale, and siltstone.
and upper phosphate zones by Condit (1924) aAbundant analcite and thin beds and lenses of
King (1947) and as units B and D by Sheldooonglomerate composed of granules and pebbles of
(1957). The zones are 1 to 2 feet thick and contdimestone, claystone, and marlstone, pebbles, and
from 15. 2 to 29.7 percent@®. reptilian bone fragments occur in the upper part

(Richmond and Murphy, 1965).

Triassic
Triassic(?) and Jurassic(?)

Dinwoody Formationt-The Dinwoody Forma-
tion is a marine Early Triassic unit that in the Nugget SandstoneThe Lower Jurassic Nug-
reservation area consists of a 25- to 50 foot bagmt Sandstone consists of pinkish-white, fine- to
unit of silty limestone, gray crystalline limestonevery-fine grained, large-scale crossbedded sand-
and greenish-brown to gray shales, and an up@one. A thin siltstone or shale is present at the
unit of as much as 100 feet of calcareous siltstorigse. The formation is as thick as 300 feet, thins to
silty limestone, crystalline limestone, and somthe northeast, and is absent in the northern part of
shale. The Dinwoody is 50 - 150 feet thick in théhe area.
area and thins eastward.

Jurassic
Red Peak FormationThe Red Peak Forma-
tion of thin-bedded red siltstone, red shale, and red Gypsum Spring FormationThe upper part of
silty sandstone is a continental red-bed unit depdbe Middle Jurassic gypsum Spring Formation

BIA Administrative Report 8 (1975) 6
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consists of interbedded red siltstone and gramit was deposited in an environment that was
limestone. The lower one-half of the unit is mainlgntirely continental.
white, bedded gypsum and anhydrite.
Thermopolis Shale.--The Early Cretaceous

Sundance Formation.--The late Jurassithermopolis Shale consists of unnamed upper and
Sundance Formation contains interbedded sardwer black shales and a named medial member,
stone, shale, and limestone deposited in a marite Muddy Sandstone--a gray thin-bedded sand-
environment. Sandstone that is fine to mediustone. The upper black shale member grades into
grained, crossbedded, and glauconitic is motlke overlying siliceous Mowry Shale. The unit
abundant in the upper part. The lower part 11 heanges in thickness from 320 to 450 feet.
more abundant gray to green shale. Oolitic lime-
stone is found throughout the unit. The Sundance Mowry Shale--The Mowry Shale consists of
thickens westward and is 250 to 350 feet thick imard black siliceous shale with a-few sandy beds,
the reservation area. and many thin bentonite beds. The Mowry is the

uppermost unit of the Early Cretaceous.

Morrison Formation-The Morrison Formation
is a series of fluvial siltstone, claystones, shales, Frontier Formation-The Late Cretaceous
and sandstones. The proportion of sandstoReontier Formation is an important oil- and
decreases from greater than 50% and the propgas-producing formation in many Wyoming fields.
tion of varicolored shale increases to greater thétnconsists of alternating gray to black shale and
80 percent from southeast to northwest across gy sandstone with a few thin tuff and bentonite
reservation (Peterson, 1972). The Morrison coibeds, and ranges in thickness from 600 to 1000
tains many of the well-known dinosaur-bearingeet. The unit is resistant to weathering and usually
beds of the Rocky mountain region. Cross out as ridges.

Cody Shale-The Late Cretaceous Cody Shale
Cetaceous can be divided into a lower shaly member and an
upper sandy member. The Cody is easily weath-
Cloverly Formation-The Early Cretaceous ered, in contrast to the underlying and overlying
Cloverly Formation consists of light-brown toformations, and commonly forms broad, flat,
brown sandstone ("rusty beds") at the togsoil-covered valleys. The lower member consists of
pale-purple and light-green claystone in the midyray to black silty shale that becomes siltier and
dle, chert pebble conglomerate at the base. Téandier toward the top. The upper member consists
thickness of the unit ranges from 250 to 450 feadf thin-bedded calcareous sandstone and siltstone
The "rusty beds" were deposited in coastal plainterbedded with minor amounts of gray to black
and shoreline environments. The remainder of tlfigsile shale. The Cody shale ranges widely in
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thickness, from 2500 to 5000 feet, partly becaused a few thin partings of coal. The Lance attains
its plastic nature permits tectonic thinning and maximum thickness of 1200 feet. It thins from
thickening. north to south, and is absent in the western and
southwestern parts of the area.
Mesaverde Formation.--The Mesaverde Forma-
tion in most places can be divided into a bas#&értiary
sandstone of beach origin, and an overlying terres-
trial unit of variable lithology including sandstone, Fort Union Formation.--On the margins of the
siltstone, shale, carbonaceous shale, and cdAlind River Basin the Fort Union Formation of
Individual beds are commonly lenticular and ndPaleocene age unconformably overlies the Late
more than a few feet thick. The upper member isGretaceous Lance Formation. The unconformities
white sandstone commonly forming cliffs andextend only a slight distance into the subsurface; in
ledges. Where present the Mesaverde rangeghe central basin areas deposition was continuous
thickness from 1000 to 2000 feet but it is absent from Late Cretaceous to Paleocene time. The Fort
the southwest part of the area. Union can be divided into two parts: a lower
sequence of interbedded sandstone conglomerate,
Meeteetse FormationThe Meeteetse Forma-shale, and carbonaceous shale of fluviatile origin
tion of Late Cretaceous age can be divided intoasd an upper sequence of shale, siltstone, clay-
lower banded unit and an upper massive lenticulstone, and sandstone. Keefer (1961) divided the
sandstone unit. The lower part of the Meeteetselipper part of the Fort Union into the Waltman
interbedded sandstone, siltstone, shale, and cdélhale and the Shotgun Butte Members.
Large, spherical concretions up to 3 feet in diame-
ter weather out of the lower sandstone unit. Some Indian Meadows FormationThe Indian
of the coal beds are of minable thickness. Plakteadows Formation, of earliest Eocene age, crops
remains and dinosaur bones are found in tle&it on the northern margin of the Wind River
Meeteetse. The upper part of the Meeteetse iBasin, and is impossible to distinguish from the
massive lenticular sandstone unit ranging in thicloverlying Wind River Formation in the subsurface.
ness from 0 to 300 feet. The formation is absentrhe Indian Meadows consists of banded red, gray
the western and southern parts of the area; els@d tan, clays and silts, plus coarse conglomerates
where it is as much as 1400 feet thick. that originated as stream channel and alluvial fan
deposits. Masses of Paleozoic rock, more than %
Lance Formation-The Lance Formation of mile long, are found within the formation and may
latest Cretaceous age consists of a basal sandstoadéandslide deposits or may be remnants of thrust
with lenses and thin beds of conglomerate overlagiheets formed during uplift of the Owl Creek and
by gray to black claystone and shale. The upp#éfashakie Ranges. The Indian Meadows is absent
unit contains sandstone and conglomerate bed#ong the southwest side of the basin but may be
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several thousand or more feet thick in the sub- Tepee Trail Formation.--The Tepee Trail
surface along the north side of the basin. Formation of Middle and Late Eocene age uncon-
formably overlies the Aycross Formation in the

Wind River Formation.--The Wind River southern Absaroka mountains in the extreme
Formation of Early Eocene age is exposed ovemarthwest corner of the area and consists of green-
greater part of the surface area of the Wind Rivesh andesitic volcanic conglomerates, sandstones,
Indian Reservation than any other geologic unihales, tuffs, flows, and thin carbonaceous beds.
The Wind River Formation originated during thél'he unit is about feet thick.
period following uplift of the Wind River,
Washakie and Owl Creek Ranges in earliest Unnamed tuff.--In the northeast part of the
Eocene and is composed of debris deposited reservation on the south flank the Owl Creek
alluvial fans near the mountains, stream channeMpuntains, an unnamed Middle and Late Eocene
and flood plans, lakes, and swamps farther out umit of tuff and volcanic conglomerate with some
the basin. Rock types include alternations of rdunestone has been mapped. The unit is in part the
and green siltstone, claystones, sandstone asaine age as the Tepee Trail Formation.
conglomerate. The Wind River conglomerates
contain abundant Precambrian rock fragments that Wiggins Formation.--The Wiggins Formation
record exposure of the igneous and metamorplat Oligocene age overlies Tepee Trail Formation
cores of the ranges bordering the basin. Theard forms the spectacular cliffs and peaks, such as
conglomerates are in contrast to those of tllee Ramshorn, on the southern margin of the
formations which contain conglomerate derivedbsaroka Mountains. It is about 1000 feet thick
from Mesozoic rocks. Conglomerate in the uppemnd is composed of volcanic conglomerate and
part of the Indian Meadows is coarse and considigeccia interbedded with tuffs. The conglomerates
of fragments of Paleozoic rocks. thicken and the size of the clasts increase toward

The thickness of the Wind River ranges from the north and northwest indicating that the vents
few feet at the basin margin to at least 6,000 feetwhich produced the volcanic detritus lay to the
the northern part of the reservation. north (Love, 1939, p. 110-111).

Aycross Formation. The Aycross Formation, Quaternary
middle Eocene unit found in the northwest corner
of the reservation south of the Washakie Range, Pleistocene Glacial Depos#sRleistocene till
unconformably overlies the Wind River Formationand outwash gravel representing five glacial
The Aycross is composed of tuff, claystone, shalagvances are present in the southwest part of the
and sandstone. Conglomerates composed of voleaea along the northeast flanks of the Wind River
nic clasts are conspicuous locally. Lateral changeange. The oldest glaciation is indicated only by
in lithology and thickness are rapid. pebble, cobble, and boulder gravel. The younger
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glaciations are represented by both outwash gravel Washakie RangeThe Washakie Range forms
and progressively better developed morainal forntise north margin of the Wind River Basin in the
consisting of compact, stony, silty sand. northwest corner of the reservati¢Rigure 2.
Love (1939, p. 5), describes it as "a series of
Holocene Deposits.--Holocene sedimenti&ulted folds, enechelon, beginning with the east-
include unconsolidated pebble, cobble, and bouldem flank of Black Mountain, extending 70 miles

gravel, sand, silt, and clay deposited on floodorthwest . .." The folds are asymmetric toward
plains, as slope wash, as terrace, pediment, latide south and southwest and although the southern
slide, and colluvial deposits. margin of the range is covered by Tertiary strata,
each fold is probably bounded by a thrust fault
Geologic Structure (Keefer, 1970, p. D14). The larger anticlines of the

range have cores of granite and granitic gneiss.
Mountain Structure
Owl Creek Mountains-The Owl Creek Moun-

Wind River Range.--The Wind River Rangetains extend eastward from near the east end of the
one of the major mountain lifts of Wyoming,Washakie Range to the southwest end of the
trends across the southwest corner of the reserigghorn MountainFigure 3. They can be divided
tion (Figure 3. The structures of the Precambriaimto two parts. West of Mexican Pass (12 miles
granitic and metesedimentary core rocks of theest of Wind River Canyon) they consist of north-
range have been little studied but faults, sheawest-trending anticlines and northeastward-tilted
zones, dikes, and folds generally have northwesdplt blocks. East of Mexican Pass the Owl Creek
north, or northeast trends. Keefer (1970, p. D1®)ountains consist of one large east-west anticlinal
states that the Ilatest movements ouplift. The Owl Creek Mountains west of Mexican
northwest-trending structures may be of Laramid@ass, together with the Washakie Range, form a
age and east- and northeast- trending structusteuctural unit disrupted only by the southward
may have been produced Precambrian deformaxtension of volcanic rocks of the Absaroka Moun-
tions. tains.

The east flank of the range is formed by Paleo- Inthe northeast part of the reservation rocks on
zoic and Mesozoic rocks dipping 12° to 15° eaghe south flank of the Owl Creek Mountains are
ward into the Wind River basin. Cherty limestonesteeply dipping to over turned and override the
of the Park City Formation form the outermost of ertiary rocks of the Wind River basin along a
a series of flatirons along the range and less ressgries of reverse faults.
tant Mesozoic rocks form hogbacks and valleys in  Structural relationships along the basin margin
the foothills. The range is asymmetrical and amre difficult to interpret, however, because the
pears to be bounded on the west by a major higtind River Formation laps onto the foot of the
angle reverse fault (Blackstone, 1948, p. 73). Owl Creek uplift. In the north central part of the
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reservation a series of northwest-trending anti- MINERAL RESOURCES
clines plunge southeastward into the basin. On the
north side of the mountains the rocks dip gentiyntroduction
into the Big Horn Basin.
In this paper, potential resources refer to a

Absaroka Mountains.--The Absaroka Mouneombination of conditional resources (identified
tains, in the northwest paififure J of the reser- but currently subeconomic) plus hypothetical
vation, consist of nearly flat-lying volcanics of theesources (undiscovered but in known district) plus
Teepee Trail and Wiggins formations. The softapeculative resources (undiscovered resources in
rocks have been eroded by streams and glaciersitaliscovered districts). These resource categories

form spectacular pinnacles and ridges. are diagrammatically presentedfigure 6 The
stratigraphic occurrence of potential mineral
Basin structures resources of the Rind River Reservation are sum-

marized inTable 2

Wind River Basin-Figure 3 a generalized
structure contour map of the Wind River basirkEnergy Resources
shows that the deepest part of the basin is near the
north side adjacent to the Owl Creek Mountains. Petroleum and Natural Gas
series of oil-productive anticlines parallel the Wind
River Range, from just north of Lander to Black In 1884 the first commercial oil well in Wyo-
Mountain. About 6 miles east of this anticlinaming was drilled near Lander at Dallas dome, just
trend is another series of anticlines, about 30 milesuth of the Wind River Reservation. The first oil
long, that dies out to the south. The central part discovery on the reservation took place 25 years
the northwestern arm of the Wind River basin mdgter (1909) at the Plunkett field, north of Lander
actually lie beneath the Washakie Range (KeefdFigure 7.
1970, p. D23). The deepest part of the basin lies Revenue from petroleum and natural gas is the
just south of the Owl Creek Mountains in thenajor source of tribal incom&#ble 3 Table 4
northeast corner of the reservation. andTable 5. For the fiscal year ending June 30,

Many of the anticlines are asymmetrical; th&974, royalties, bonuses, rentals, and fees from oil
southwest limbs are the steepest and are brokerdaog gas brought more than $4,073,000, according
eastward and northeastward dipping thrust fault® figures provided by the Bureau of Indian Af-
A major thrust fault known as the south Owl Creefairs, Branch of Real Property Management. More
Mountains fault dips northward about 70 along ththan $211,000 also was paid to individuals during
north edge of the basin and has a much as 20,@06 same period. Approximately 900 oil and gas
feet of stratigraphic displacement (Keefer, 1970, feases cover 450,426 acres of tribal and allotted
D18). lands.
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On the reservation, 397 oil and 51 gas wells Reserves-Accurate data for petroleum and
produce from tribal lands, and 44 oil and 1 gasatural gas reserves are not available, but more
well produce from individual lands. Wind Riverthan 60 million barrels of petroleum and 65 billion
basin petroleum and natural gas production is froonbic feet of natural gas are estimated as reserves.
17 different formations that range in age frontThe petroleum estimate is based on 10 years of
Mississippian to early Eocene and range in deppinoduction at the 1973 rate, and the natural gas
from less than 500 feet to three miles. estimate is based on 5 years of production at the

Most production in the basin is from structural 973 rate. The 5-year rate was used for natural gas
traps, and many of the fields produce from multibecause of the rapid decline in production from
ple zones. Principal reservoirs are in the Tensleg®71 to 1973.
Park City, Cloverly, Muddy, Frontier, Lance, and
Fort Union Formations. Sandstone is the host rock Potential resourcesUsing Stauffer's (1971, p.
for all but those in the Park City (Phosphoria$55) figure of 944,000,000 barrels of possible
formation. undiscovered oil in place in the Wind River Ba-

sin-Casper arch area, one can calculate, based on

Geologic controls:Most of the fields produce the volume of sedimentary rocks on the reserva-
from Laramide anticlinal structures (Bolmer andion, that about 350,000,000 barrels of possible
Biggs, 1965; Thompson, 1958; Keefer, 1969; anthdiscovered oil exists on the reservation. Stauffer
Stauffer, 1971). states that with present technology a conservative

In pre-Laramide time (pre-latest Cretaceousstimate is that about 10 percent of the oil in place
time), fluid hydrocarbons migrated eastwarts recoverable. This indicates about 35 million
through the westward dipping sedimentary stratharrels of recoverable oil is present on the reserva-
(Keefer, 1969, p. 1860) suggests that the transmimn.
sion of fluids was locally blocked in the western Most of the known anticlines have been drilled
and west-central parts of the basin accounting fand most discussions of the petroleum geology of
the high yield and multiple pay zone fields thathe Wind River basin conclude that stratigraphic
region. Relative favorabilities of the rock units ofraps have the highest potential for the discovery of
the reservation are listed frable 2 additional oil and gas. Stauffer (1971, p. 644)

The anticlines that account for almost all of thetates that the best prospects for future production
present production the reservation were the resalie in stratigraphic traps in Cretaceous marine
of compressional stresses that started in latessindstones, an example of which is the Grieve
Cretaceous time, increased in intensity through tfield in the southeastern Wind River Basin which
Paleocene, and culminated in earliest Eocene tinas produced nearly 30 million barrels from
The resulting folds and faults show a strong northduddy Sandstone.
west alignment. Stratigraphic traps containing mostly gas

accumulations probably also exist in the Creta-
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ceous Lance Formation and in the Tertiary Fort stone units in the Frontier Formation may
Union and Wind River Formations. The Fort provide stratigraphic traps.
Union and Wind River may contain importan6) Thickness variations and unconformities within
guantities of gas since they make up about one-half post-Frontier pre-Lance strata may provide
the sedimentary volume of the basin. stratigraphic traps. These features may have

Thompson (1958, p. 323) suggested that there developed in response to gentle pre-Laramide
are numerous pinchout possibilities in the Morri- warping.
son and Cloverly Formations in the western part 6) In the southeast corner of the reservation, sand-

the basin. stone and shale intertongue along the
Cody-Mesaverde contact. The sandstone
Exploration targets:Keefer (1969, p. tongues are potential traps, particularly if they

1860-1861) summarized potential exploration cross anticlinal noses.
targets in the Wind River Basin. Those pertinent 9 Oil seeps, although the earliest of petroleum
exploration on the Wind River reservation are the exploration guides, may still be of use in the
following: Wind River basin. Basinward connections with
1) Granular dolomite beds at the base of the Darby undepleted oil and gas reservoirs may be re-
Formation are beveled by the Madison Lime- lated to fault zones, certain stratigraphic units.
stone in the southeastern part of the reservation or unconformities.
(Keefer and Van Lieu, 1966,igure 1) and
may provide potential unexplored traps for oil Keefer (1969, p. 1862-1863) also points out
and gas. The wedge edge of the Bighorn Dolthat favorable porosity and permeability are proba-
mite may provide similar traps in the easterhly present to depths of 15,000 - 20,000 feet. Only
part of the reservation on a line from neahe uppermost Cretaceous and lower Tertiary strata
Lander to Thermopolis. have been explored in the central part of the basin.
2) Irregularities in the contact between the Terhe Frontier and older rocks are untested in an area
sleep Sandstone and the overlying Park Ciof 3,500 square miles, and in about 2,000 square
Formation may have trapped petroleum amniles of the area, the Frontier and older reservoirs
this mode of entrapment may be augmented bye less than 15,000 feet deep. This latter area
permeability variations in the Tensleep. includes much of the eastern part of the reservation
3) Pre-Laramide structures or topography mdayigure §.
govern the distribution of strandline sand A thesis by Robert F. Holmes, Jr. (1959)
bodies (Muddy Sandstone Member) in thencludes cross sections that reveal a fold in the
Thermopolis ShaleKeefer (1969Figure § Sundance Formation. If the fold is followed south-
shows such a structure from the southeastward, a trap may have developed in the Sundance
the northwest corner of the reservation. or lower beds in approximately SW¥4 sec. 34, T. 6
4) Variations in thickness and lithology of sandN., R. 6 W.
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David C. Kisling's thesis (1962) mentions th&ecords do not show any tests of deeper forma-
Bargee anticline with a minimum closure of 25@ons in this area.
feet, in T. 7 N., R. 1 W. as not being condemned In the McGowan anticline area, secs. 24 and
by the one well drilled on the southeastern flank5, T. 1 S., R. 1 E. and secs. 19,30,31, T.1S., R.
into the Crow Mountain Sandstone. The narro® E., four unsuccessful test holes have been drilled.
structure is breached higher in the section by tide deepest hole on the west end of the structure
Gypsum Springs Formation. tested the Tensleep Sandstone. Two early holes

(1925 and 1927) were drilled to the Sundance in

Richard S. Ellerby (1962) contends that "théhe midsection of the structure, and a hole testing
only potential site for the accumulation of oil andhe Morrison Formation was drilled in 1969 near
gas s in the Willow Creek anticline.” The anticlinghe plunging eastern axis. The Phosphoria and
is in secs. 25, 26, 35, and 36, T. 4 N., R. 4 WIensleep remain untested in much of this area,
Fremont County. After 1962 the structure wabBowever.
drilled to test the Tensleep in NEYaNWY4 sec. 35,

T.4 N., R. 4 W.; results were discouraging. Coal

Promising production zones have been tested
at the Lander (Hudson) anticline. The deeper Almost the entire western one-third of the
Madison Limestone does not appear to hold greafind River coal region is within the reservation,
promise, but available records reveal that there haisd four of the five principal basin coal fields lie
been only one test hole in the upper half of th&holly or partly within its boundaries={gure 9.
formation in this area. That hole. drilled in NW¥a'he largest field, the Powder River fidldies
SEYssec. 24, T.2 S., R. 1 E,, flowed at a rate ofitside the reservation. Both the Muddy Creek and
more than 1,000 barrels of water per day fromRilot Butte fields are located centrally in the reser-
drill stem test. In this area the top of the Madisovation (se Figure 9, whereas the Hudson and the
is about 1,000 feet below the top of the TensledYkali Butte fields are only partly within the
and the formation is about 450 feet thick. reservation.

In the Plunkett area, SE¥ T. 1 S., R. 1 E., The Muddy Creek fieldin T.5and 6 N., R. 2
numerous shallow wells produced small quantitied'. through 3 E. encompasses about 100 square
of oil from the Mowry Shale but are now inactivemiles of lenticular coals. Thickest coals are in the
A well drilled in 1964 nearby in SWY4SEY4 sec. 355hotgun district, along Muddy Creek (T. 6 N., R.
T.1S., R. 1E., gauged 5.5 million cubic feet of E.), where more than 17 feet of coal and 1.3 feet
gas per day from the Muddy. However, no oil oof partings occur in the Meeteetse Formation. The
gas production is shown for the area in the 1973
Oil and Gas Conservation Commissioner's report.

! This field should not be confused with

Some wells drilled in the area had oil and ga ) s ) .
. ) _g tﬁe Powder River field in the Powder River
shows in the Tensleep and Park City Formatlongasin
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coal lenses out to about 6 inches within a feend of the field, the lower coal bed is at least 12
hundred feet downdip from the outcrop and thefeet thick. In the northeastern and western portions
thickens, attaining a thickness of more than 9 feet the field, the upper bed reaches a maximum
in another hundred feet. thickness of nearly 17 feet and maintains a mini-

In the Dry Creek (Fivemile Creek) district ofmum thickness of 10 feet for more than miles
this field, T. 6 N., R. 2 W., the thickest coal is iralong the outcrop.
the Mesaverde Formation where a nearly This apparently favorable area has not proven
9-foot-thick coal crops out along the northéimsb  economical in past attempts at development be-
of a northwest trending syncline. The coal whichause of a lack of a good water supply and good
dips from 70° SW to vertical, crops for nearly 3transportation.
mile. However, its thickness is variable.

Small amounts of coal have been mined from Geologic controls.--Coal swamps were not
several Mesaverde coalbeds in T. 5 N., R. 1 @xtensive and the resulting coal beds are thin and
and 1 E. The coal is as much as 6 feet thick atehticular. The thickest and most extensive beds of
dips 15 SE. coal are in the Meeteetse (Keefer, 1965, p. A-62)

In the Sheep Creek and Dry Cottonwoodnd very minor amounts occur in the Shotgun
districts of the Muddy Creek field (T. 6 N., R. 2Vlember of the Paleocene Fort Union Formation.
and 3 W.), maximum coal thickness is less thanl&ramide folding affected all minable coals except
feet. the coal found in the Early Eocene Wind River

Pilot Butte is a small isolated field in sec. 13Formation. Much of the coal is now thousands of
T.3 N.,, R. 1 W. and contains less than 3 feet &det below the surface.
coal in the basal Mesaverde Formation.

The Hudson field, in T. 33 and 34 N., R. 98 W. Reserves:If estimates of minable reserves are
and T.1land 2 S., R. 2 E. contains three coal bedmfined to beds with a maximum thickness of 5
in a 45-foot interval of the Mesaverde Formatiorfeet, and if 50 percent of these beds are recoverable
which dips approximately 13 NE. Thickest meaby underground mining methods, nearlydilion
sured coal section, 14 feet, is about 4 miles norshort tons of coal is available on the reservation
of Hudson. Much of the coal in the field, howeveriBolmer and Biggs, 1965).
is less than 5 feet thick. One persistent bed was Of the estimated 875 million tons of original
traced for more than 3% miles. coal reserves in the Wind River region, including

The Alkali Butte field, T. 2 S., R. 6 E., and T.measured, indicated, and inferred, about 73 million
34 N., R. 94 and 95 W. contains two Mesaverdens are within the reservation (Bolmer and Biggs,
coal beds exposed intermittently on the northeak®65), in beds thicker than 2% feet at depths less
and west sides of a northwest-trending anticlinghan 3,000 feefTable § Table 7 ard Table §.

Beds around the flanks of the anticline dip 12° to Principal coal mining operations have been
54°, but most dips are less than 30°. In the easteutside the reservation.
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TABLE 6
Analyses of Coal Samples from Wind River Reservation*,**

Analysis, percent by weight as received

Field and Location Air  Mois- Volatile Fixed Sul- Btu

Mine Sec T R loss ture matter carbon Ash fur per Ib.
Muddy Creek:

Muddy Creek 20 6N 1E 10.4 15.7 28.6 47.6 8.0 04 9920

Le Clair 30 6N 2E 14.2 21.3 29.0 37.7 120 0.3 8,150

Pilot Butte:

Kinnear 13 3N 1W 10.4 14.8 34.0 42.6 8.6 0.9 10,190
Hudson

Mitchell*** 22 1S 2E 6.8 18.8 32.2 38.2 108 1.0 9,170
Indian*** 2 2S 2E 8.4 21.1 31.4 41.7 58 05 9,460
Hickey 11 2S5 2E 5.6 23.1 33.1 39.6 42 0.7 9,510
McKinley*** 2 2SS 2E 14.1 20.7 33.9 37.8 76 1.2 9,420
Alkali Butte:

Shipton 5 2S 6E 22.4 34.1 30.4 29.3 6.2 .6 6,080

*Samples largely by Geological Survey; analyzed by Bureau of Mines
**Dobbin, C.E., and others (1931)
**Composite sample.

TABLE 7
Estimated Original Reserves of Subbituminous Coal in the Wind River Region*,**
(million short tons)

Reserves on

Measured Indicated Inferred Total Reservation
Muddy Creek - 42.50 - 42.50 42.50
Pilot Butte - 0.36 - 0.36 0.36
Hudson 21.71 37.26 - 58.97 5.00
Alkali Butte - 85.73 3.77 89.50 25.25
Tps. 33-34 N., R. 96 W. - 208.11 299.36 507.47 -
Powder River - 176.86 - 176.86 -
Total 21.71 550.82 303.13 875.66 73.11

*Beryhill, and others (1950).
**In beds more than 21% ft. thick and under less than 3,000 ft. of cover
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TABLE 8
Estimated Original Reserves of Subbituminous Coal by Township on Wing River Reservation*,**
(million short tons)

Town- Bed 2%5-5 ft. Beds 2-10 ft. Township

Field ship thick thick total
Muddy Creek 5N IW - 1.38 1.38
Do 6N 2W 8.15 9.62 17.77
Do 6N IE 3.20 12.25 15.45
Do 6N 2E 5.16 - 5.16
Do 6N 3E 2.74 - 2.74
Field total 19.25 23.24 42.50

Pilot Butte 3N IW 0.36 - 0.36
Hudson IS 2E 1.37 - 1.37
Do 2S 2E 3.63 - 3.63
Field total 5.00 - 5.00

Alkali Butte 1S 6E 6.19 - 6.19
Do 2S 6E 12.51 6.55 19.06
Field total 18.70 6.55 25.25
Reservation total 43.31 29.80 73.11

*Berryhill and others (1950).
**Under less than 3.000 ft. of cover.

Uranium based on a price of 10 dollars per pound (Patterson,
1970, p. 119). Love (1970, p. C129) lists the
Although uranium has been mined in nearbfpllowing possible sources for the solutions which
areas, none has been produced from the resereamed the uranium deposits of the Granite Moun-
tion. Uranium-producing areas around the reservigins area (Gas Hills, Shirley Basin, and Crooks
tion are Copper Mountain, about 12 miles easBap districts): 1) Precambrian granite of the
Gas hills, about 25 miles east-southeast; a@tanite Mountains; 2) arkosic sandstones derived
Crooks Gap, about 40 miles southeast. from the Precambrian granite of the Granite Moun-
tains: 3) Precambrian vein deposits of hydrother-
Geologic controls:Wyoming Tertiary basins mal origin (Guilinger, 1963); 4) Tertiary
contain 42 percent of the nation's uranium omgraniferous tuff (Love, 1954; Pipiringos, 1961); 5)
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hydrothermal solutions (Melbye, 1957; GabelmaAycross Formation are found between out-
and Krusiewski, 1963). croppings of Precambrian granite on both sides of

Favored are sources 1), 2), and 4), eithére North Fork of the Wind River on the reserva-
separately or in some combination. Harshmaion, largelyin T. 7 and 8 N.,, R. 5 W.
(1970, p. 227) favors a multiple source including
the Precambrian granite in the cores of the flanking Potential resourcesPotential resources of
ranges and Tertiary tuffaceous rocks that werganium are most likely to be found in
once more widespread in the eastern two-thirds obarse-grained arkosic channel sandstones of the
Wyoming. He also has shown that the alteréd/ind River Formation. However, some uranium
arkose is not the source of the uranium, based bas been found in Wyoming in nearly every geo-
the presence in the altered sandstone of slightbgic system from the Precambrian to the Holocene
more uranium and 10 to 20 times as much sel@ginnell and Parrish, 1958). The most significant
nium as in the unaltered sandstone. Love (1970,qcurrences of uranium in the Paleozoic rocks are
132) and Soister (1968, p. A48) favor Tertiaryn the phosphatic shales and dolomites of the Park
tuffaceous rocks as the source of the uranium @ity Formation (McKelvey and Carswell, 1956).
the Gas Hills and Crooks Gap districts. They are extensive but are of very low grade.

Many geologists agree that whatever the sourBermeable Cretaceous sandstones could be miner-
of the uranium bearing solutions, permeable clastdized similar to those near the Black Hills, how-
units, and particularly paleochannels, are favoraldeer, no uranium has been reported in these rocks
environments for uranium ore deposition. Furthem the Wind River basin.
more, the formation of these deposits is related to Uranium prospecting is continuing in the area.
the Tertiary tectonic and climatic history of Wyo-One company, however, is canceling 105 leases of
ming and the deposits seem to be limited to ttadlotted lands in the northwest part of the reserva-
Eocene Wind River Formation and its equivalentipn where tracts range in size from 20 to 640
at least in the vicinity of the reservation. In northacres. The same company recently obtained a
eastern Wyoming on the west flank of the Blackrospecting permit for 55,172 acres of tribal lands
Hills uplift deposits are found in Cretaceousn the south-central part of the reservationin T. 1
sandstones, but these deposits containonlyasn@llR. 1-3E., T.1 N.,R. 1-3E.;and T.2N., R. 1-3
fraction of the known uranium ore of Wyoming. E.

Deposits--Bolmer and Biggs (1965) refer toNon-Metallic Mineral Resources
radioactive anomalies along the northwestern
boundary of the reservation in the Aycross Form&hosphate
tioninT. 7 N., R. 5W. Mining leases were granted
a number of years ago in sec. 5, 7, and 8 of that Phosphate beds are found in the Park City
township, but later were canceled. Remnants of tRermation on the northeast slope of the Wind
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River Range and at scattered locations in the Ovdservation to markets, minimal water require-
Creek MountaingFigure 10). ments for development, and adequate local fuel

The upper Park City is a resistant dolomitsupplies.
dipping 10 - 20 basinward that forms conspicuous Gypsum beds on the reservation crop out on
dip slopes along the entire Wind River Range ahe northeast flank of the Wind River Range and
the reservation. The phosphorite beds of the Pashk both flanks of the Owl Creek Mountaifsgure
City are low grade, (13.8 to 22.9 percegipand 11). Other outcrops are found associated with
lie 40 to 55 feet above the base of the formatioanticlinal structures in the relatively shallow
Both the grade and the thickness of these besksdiments on the margin of the basin along the
decrease in a northwesterly direction. At bestountain front.
marginal mining widths are on the reservation.

Phosphatic zones exposed on the flanks of the Geologic controlsThe occurrences of gypsum
Owl Creek MountaingFigure 10 appear to thin on the reservatiofFigure 1) are limited to the
and to diminish in grade eastward. The Park Cifpllowing stratigraphic units: the Dinwoody For-
Formation in the Owl Creek Mountains has nanation, the Chugwater Group of Triassic age, and
been examined as extensively as in the Wind Rivigre gypsum Spring Formation of Jurassic age. The
Range (Bolmer and Biggs, 1965). This area wathickest and most, extensive beds of gypsum occur
rants further study. in the Gypsum Spring Formation.

Because of the large reserves of better grade Gypsum beds are generally considered to be
phosphate rock found in other western depositsinable if they contain at least 85 percent gypsum.
the development of deposits on the reservatigimassive bed in the Gypsum Springs Formation
should be deferred to the future. on the reservation contains about 96 percent

gypsum, (Bolmer and Biggs, 1965).

Gypsum
Deposits.--Gypsum deposits on the reservation
Wyoming contains several high-grade gypsunmclude the following:
deposits in 12 counties. Two deposits in Big Horn
and Park Counties contain more than 80 millioRremont County
tons of gypsum, sufficient reserves to supply NEYsisec.24,T.2S., R.1E., to NW¥% sec. 19,

existing needs of nearby wallboard plants for a T.2S..R. 2 E. -- Lander area

hundred years. SW¥uNWY4 sec. 5, T. 2 S., R. 1 W. -- Mill
Factors favoring the potential growth of a Creek (south side)

gypsum industry on the reservation include contin- SWv4 sec. 15, T. 1 N., R. 1 W. -- Sage Creek

ued market growth in the nearby northwestern anticline (NE flank)

states, numerous high-grade deposits onthe reser-T. 1 and 2 S., R. 1 and 2 W. -- Wind River

vation, good rail transportation links from the Mountain Front
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T.1land 2N., R.3W. -- Wind River Mountain  The total gypsum reserves of the reservation
Front (40 ft. thick from Soral to Troutare very large (Bolmer and Biggs, 1965).
Creeks, 50 ft. on Pevah Creek, 70 ft. fronstrippable reserves on the Maverick Springs anti-
South to North Forks Sage Creek, and 128ine in secs. 22, 23, and 26, T. 6 N., R. 2 W. are

ft. on Bull Lake Creek) 14.3 million tons. This deposit has a thickness of
SW¥4 sec. 2 to NW¥% sec. 11, T. 6 N., R. 2 B0 to 60 feet. Stripping ratio is 0.13 to 1, with 1.8
-- East Fork of Sheep Creek million tons of stripping required.
T.6 N., R. 3and 4 E. -- Sears Ranch (35-40
ft.) Potential--At present the gypsum of the reser-
Sec. 22, 23, 25, 26, and 36, T. 6 N., R. 2 W., vation is only a potential resource because it is too
Maverick Springs anticline far from markets. Deposits that are served by
Sec.6, T. 6 N., R. 3W. -- Red Creek nearby railroads, such as those near Lander, should
Sec.1, T.6 N.,, R. 4 W. -- Red Creek have the best potential for development.

Sec. 36, T. 7 N., R. 4 W. -- Red Creek
Sec.6and 7, T. 6 N., R. 2 W. -- Circle Ridge

anticline (95-120 ft. thick) Bentonite
Sec. 1, T. 6 N., R. 3 W. -- Circle Ridge anti-
cline (95-120 ft. thick) Wyoming is the nation's leading source of
Sec. 3, T. 7 N., R. 2 W. -- Circle Ridge antibentonite. In the Wind River basin, the most
cline (95-120 ft. thick) abundant source is in the Mowry Shale; lesser
Sec. 36, T. 7 N., R. 3 W. -- Circle Ridge antiamounts occur in the underlying Thermopolis
cline (95-120 ft. thick) Shale and the overlying Frontier Formation. Ben-
Sec. 29 and 32, T. 7 N.,, R. 1 E.  Phlo%onite exposures within the reservation are found
Mountain area on flanks of the Owl Creek Mountains and the
Sec. 19, 20, and 30, T. 7 N., R. 1 W. -- Anté¥Vind River Range as well as along the mountain
lope Ridge area fronts around anticlines in the Wind River basin
T.7 N., R. 2 W. -- Muddy Creek-Red (Ante-(Figure 13.
lope) Basin area In other parts of Wyoming, nearly horizontal
deposits of high- quality bentonite only 2Y2 feet
Hot Springs County thick with little or no overburden have been profit-
T.7 N., R. 3 and 4 E. -- Red Creek Canyoably mined. Many deposits on the reservation are
valley (30-40 ft. thick) more than 5 feet thick.
Sec. 27, T.8N., R. 3 E. -- Mud Creek Bentonite quality usually decreases rapidly

T.8N., R. 1 E. -- Red Creek (30 - 40 ft. thickjvith depth of burial because deeply buried deposits
have limited swelling properties. Quality often is
below commercial grade in deposits having more
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than 15 feet of overburden (Bolmer and BiggSandstone
1965).

Bentonite processing plants require very little Widespread deposits of various types of sand-
water, but they do require fuel for drying andtone are available on the reservation. Bolmer and
grinding. Mine-run bentonite may contain as mucBiggs (1965) list the following sources:
as 35 percent moisture. Flathead Sandstone -- Thin-bedded sandstone

and quartzite.

Deposits.--Many bentonite deposits are within Tensleep Sandstone -- Hard, massive quartz

or near the reservation (Bolmer and Biggs, 1965), sandstone.

in the following area. Chugwater Group -- Numerous, hard, limy,
fine-grained, thin-bedded.

Fremont County Nugget Sandstone -- Massive to thick-bedded.

Secs. 11 and 14, T. 6 N., R. 2 E. Nine beds, Has been used locally for building stone.
ranging in thickness from 1to 6 ft., total 24 Muddy Sandstone -- Hard, medium to

ft. of bentonite in 560 ft. of Mowry Shale. coarse-grained, shale partings. Used for
T.6 N., R. 2 W. Two 5-ft. beds of bentonite in riprap, foundations, and as building stone.

Mowry Shale crop out around Maverick  Frontier Formation -- Fine- to medium-

Springs anticline. grained. Up to 150 ft. thick. Extensively
T.8 N., R. 6 W. A 5- to 10-ft. thick bentonite used locally for building stone.

deposit 1 mile northeast of Duncan Post Mesaverde Formation -- Sandstones ranging

Office from hard, thin to soft and massive.

Secs. 32 and 33, T. 7 N., R. 2 W. Bentonite
beds in Mowry shale along Blue Draw After completion of tribal buildings a few years
north of Circle Ridge and Maverick Springago, the tribal council did not grant new permits to
anticlines. mine stone.

Hot Springs County Sand and gravel

Bentonite crops out in the Frontier and other
formations along the north flank of the Owl ~ Abundant supplies of sand and gravel are on
Creek Mountains. the reservation. Numerous sand and gravel pits
have been operated for local use. Gradually ex-
Potentiak-Extensive bentonite deposits are opanding markets are anticipated owing principally
the reservation, but no commercial deposite increased population and industrialization. No
have been delineated. Systematic samplirsiportage is anticipated locally or throughout most
might reveal commercial deposits. of the state in the immediate future. Tribal records
reveal that 46,561 cubic yards were produced in
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fiscal year 1974, and tribal and allotted revenues Drainages were systematically examined in
totaled $16,347. 1913 for gold, and the best results were obtained
In 1973, eight active pits were in Fremonalong the Wind River near Neble, abouinres
County and two in Hot Springs County. In the pastlownstream from Rivertonin T. 1 and 2 N., R. 2
pits were operated to meet local, short-term needs,The gravels, reportedly averaging about 22 feet
such as for highway construction. After a projedb bedrock, yielded about 49 cents in gold per
was completed in one area, the sand and gravelqibic yard (gold was $20.00 an ounce). Dredging
was abandoned. operations west of Riverton in 1910, averaged
Large deposits that appear adequate for for§1.33 to $1.40 gold per cubic yard (Bolmer and
seeable local needs are found along the Wind aBijgs, 1965)
Popo Agie Rivers. Equally large deposits are in  Gold in the placer deposits probably originated
other parts of the reservation. from lode deposits in the Owl Creek Mountains
and Wind River Range.
Asbestos
Lode deposits.--In the Boysen area, near the
Asbestos occurrences are reported in sec . 5 ghtrance to Wind River canyonin T. 5and 6 N., R.
7N, R.5W., insec.32, T.8N.,,R.5W., and i6 E., Precambrian rocks contain several narrow
sec. 7, T.42 N., R. 104 W., at the west end of tlygiartz veins. Mining development was not sus-
Owl Creek Mountains. Amphibole asbestos fillsained following the early-day exploration.
fractures and cleavage planes in a thick diabase On the St. Lawrence Creek in the Wind River
dike; fibers are reportedly weedy and brittle. ~ Mountains, T. 1 N., R. 3 and 4 W., gold-bearing
Other occurrences in Fremont County havguartz stringers up to 4 feet wide are in Precam-
been found south of the reservation, but only smalfian granite and schists. Minor amounts of gold
guantities have been produced. Asbestos prodaad silver are present in copper prospects on
tion on the reservation does not appear likely. Willow Creek in the Owl Creek Mountains, T. 6
N., R. 3 E. Quartz veins associated with diorite

Metallic Mineral Resources dikes in Precambrian granite and schists contain
copper carbonates and minor amounts of copper

Gold sulfides, gold, and silver (Bolmer and Biggs,
1965).

Placer depositsPlacer gold occurs widely
within the reservation, but is generally too fine for  Geologic controls: Gold-quartz lode deposits
commercial recovery. Unsuccessful attempts haeee in hydrothermal veins of quartz that either
been made to mine the deposits for the past cesplace wallrock or fill fractures. These veins are in
tury. the Precambrian granites and schists of the Wind
River Range and Owl Creek Mountains. There is
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no recorded production from the gold-quartz veiriscality 15 miles east would be expected to have a
on the reservation. Some of these veins weneean maximum of about 9 inches, which it does.
obviously the source of the placer gold in sand anghdsey (1972, p. B37 and p. B39) also shows a
gravel along the Wind, Little Wind and Popo Agiesoutherly stream transport direction in the outcrops
Rivers, (Bolmer and Biggs, 1965). p. 96). A moref Pinyon Conglomerate nearest the Bald Moun-
likely source for much of the gold is the Harebeliain locality. This indicates that the Jackson Hole
Formation (Upper Cretaceous) and the Pinyaronglomerates may have extended into the north-
Conglomerate (Upper Cretaceous and Paleocem@stern Wind River Basin. Part of the Wind River
of the Jackson Hole region to the west of thieormation was derived from gold-bearing con-
reservation (Simons and Prinz, 1973, p. 272). glomerates of the Jackson Hole area but enrich-

Although at present the auriferous quartzitement from local sources of gold may have oc-
roundstone conglomerates are separated from thered, also.
Wind River basin by the continental divide, geo-
logic evidence from the Wind River basin suggests Potential resources The placer deposits of the
that this was not always the case. Rounded quanteservation might become worthy of study if the
ite pebbles and cobbles (termed "roundstonegjice of gold reaches 200 dollars an ounce. In
typical of Pinyon and Harebell conglomerates amddition to recent placers, identification of the
found in Wind River Formation channel deposit®inyon as a source for some channel conglomer-
in the western Wind River basin. Paleocurrerdtes in the Wind River Formation suggests that
studies indicate that the source area for the Eocdnssil placers may exist.
Wind River Formation was not only the ranges
flanking the Wind River basin but also an indetelron
minate source to the west which must have in-
cluded the gold-bearing Cretaceous and Paleocene The Precambrian rocks of the Wind River
conglomerates of the Jackson Hole region. Range and the Owl Creek Mountains contain

A well indurated quartzite roundstone pebbldenses of iron-formation. Iron-formation occurs in
cobble, and boulder conglomerate crops out on ttiee southern part of the Wind River Range near
east side of Bald Mountain five miles west oAtlantic City and also a few miles west of the
Dubois, Wyoming at an elevation of 8900 feet ineservation in the Wind River range on the west
the SEV4 sec. 8, T. 41 N., R. 107 W. Imbricatioside of Downs Mountain (at the head of Dinwoody
measurements indicate southward transpoffreek). The Downs Mountain area has
Lindsey's (1972) map of mean maximum quartziieon-formation lenses in an area about 3600 feet by
roundstone lengths shows an eastward decreas@30 feet and 300 feet thick but, although the
maximum quartzite roundstone lengths from 1&on-formation contains 25 percent iron, it makes
inches to 12 inches in a distance of about 18 milagy only 50 to 60 percent of the exposure (Worl,
Extrapolating from these data the Bald Mountaih968, p. 14). The deposit is too small and too far
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from roads to be economic. An aeromagnetM/ind River Diversion Dam, and part of the lands
survey might find other more accessible bodieat Boysen Reservoir.
The Precambrian rocks of the Owl Creek Mountain Regulations governing the Wind River Irriga-
include iron-formation about 10 miles east of theon project are contained in the CFR Title 25,
reservation. 1974.

Copper Roadless Area

Small amounts of copper associated with gold A roadless area on Indian lands is defined as
have been found on Willow Creek. containing at least 100,000 acres, with no provi-
"West of the Wind River, near the crest of thgion for the passage of motorized transportation.
Owl Creek Range, quartz veins containing coppd@he Wind River roadless area encompasses ap-
minerals are found associated with Precambrigmoximately 180,387 acres in the southwest corner
dikes and schists. Only very minor amounts aff the reservatiorHigure J, and is the only exist-
copper minerals were found." (Cameron Enging roadless area on an Indian reservation.
1969 a).
Prospecting Permits
LEGAL CONSIDERATIONS
Prospecting permits on tribal lands for specific
Mineral Ownership minerals may be issued by the reservation superin-
tendent with the approval of the tribal council. The

Mineral ownership, including oil and gas, is apermits define the mineral sought, designate the
follows: On tribal lands mineral rights are held bwrea, and stipulate the period of time. A fee of
the two tribes; on allotted lands minerals are hefl0.00 is charged for the permit, and a perfor-
by the allottees or their heirs; and on fee- patentance bond is required to insure compliance with
lands they may be held by the fee-patent holdexpplicable regulations. A prospecting permit
retained by the tribe, or retained by the govermrdinarily does not grant the permit holder prefer-
ment. An example of fee land mineral rights nantial status in the granting of a lease.
retained by the government are the early homestead
entries. However, mineral rights on most of th#ineral Leasing
homestead entries are retained by the government.

Certain ceded Indian lands have been with- Regulations governing the leasing of tribal and
drawn at various times for the Riverton Reclamallotted Indian lands for mining (including oil and
tion project. The largest withdrawn area lies in thgas) also are in CFR Title 25, 1974. A mineral
vicinity of Ocean Lake; other withdrawn areas ardease application for tribal lands is made to the
Bull Lake Reservoir, Dinwoody Lake ReservoirJoint Business Council of the Arapahoe and Sho-
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shone tribes, whereas a mineral lease application For other minerals, unless specifically autho-
on allotted lands is made to the reservation supeized otherwise standard leases stipulate a mini-
intendent. Lease sales must be published 30 dayam annual expenditure of $10 per acre for devel-
before the sale, unless a shorter period of timeapment plus an annual advance rental of not less
authorized by the Commissioner of Indian Affairsthan $1 per acre. A production royalty is also
The sales notice must specify the tract(s) offeredssessed. For coal, the royalty is 17% cents per
Leases are usually granted to the highest bidddrort ton of mine-run production including slack.
offering a bonus above the stipulated rent arfébr most other minerals, the production royalty is
royalty. However, mineral leases on tribal andO percent at the nearest shipping point. Special
allotted land are granted subject to approval of tipermits are granted for miningrsy gravel, and
Secretary of the Interior. The Secretary may rejeptimice. Fixed-fee permits are issued for quantities
bids and also, with the consent of the tribal coump to 200 cubic yards; for long-term permits
cil, may privately negotiate a lease. charges are $10 for the permit and a royalty of 50
A single lease normally is limited to 2,560cents per cubic yard.
acres, but under some circumstances a coal leaself a discovery results in commercial recovery of
may not be so limited. Coal leased lands shall netinerals, advance rentals received by the tribe are
exceed a length of 1 mile along the outcrop.  credited to production royalties for that year.
Aggregate oil and gas lease holdings by an A surety bond is required with each lease or
individual or company are limited to no more thaprospecting permit. The surety bond is $1,000 for
10,240 acres, and leases must be located in thases or permits on 80 acres or less, $1,500 for 80
same general area. Lode deposit leases are caont20 acres, $2,000 for 120 to 160 acres, and $500
prised of standard size mining claims of 600 feébr each additional 40 acres. In lieu of the above
width and 1,500 feet length, that conform to Feddonds, one bond of $75,000 provides national
eral mining claim laws. coverage, or a $15,000 bond provides coverage
Leases for mineral deposits are granted forvathin a single state.
term not to exceed 10 years. Lease life may be
extended indefinitely when minerals are being
produced in commercial quantities. Leases, or RECOMMENDATIONS FOR FURTHER
interests in leases, may be assigned or transferred, WORK
provided that the assignee is qualified to hold the
lease, provides a surety bond, and has the approval Stratigraphic traps in Cretaceous rocks, and
of the Secretary of the Interior. secondarily in the pre-Cretaceous rocks, present
A minimum advance rental of $1.25 per acréhe highest potential for the discovery of additional
per annum is required for oil and gas leases. Thé and gas. The traps could be located by detailed
royalty is at least 18 percent of all hydrocarbonssurface and subsurface studies of stratigraphy and
produced and saved. depositional environments.
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Areconnaissance geologic study of the benton-
ite -bearing Thermopolis, Mowry, and Frontier
Formations would provide data with which to more
accurately assess the value of this potential benton-
ite resource. Aeromagnetic surveys of the Precam-
brian core areas of the Wind River Range and Owl
Creek Mountains might find iron-formations
similar to those found east of the reservation in the
Owl Creek Mountains and south and west of the
reservation in the Wind River Range.

A known source of gold exists in the Harebell
Formation and Pinyon Conglomerate of the Jack-
son Hole area. The Pinyon Conglomerate was
deposited in the western Wind River basin and
clasts from the gold- bearing conglomerates of
these two areas were transported eastward to form
channel conglomerates in the Eocene Wind River
Formation. Perhaps there are placer deposits in
recent alluvial deposits, particularly in the western
part of the reservation.

Channel sandstones in the Wind River Forma-
tion are favorable environments for development
of uranium ore. A paleocurrent study of the Wind
River Formation could delineate the approximate
location of the Eocene Wind River and its channel
sandstones.
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TABLE 1. Nomenclature of rocks of the Wind River Reservation.
5] SYSTEM SERIES FORMATION AND MEMBER
e
< HOLOCENE Flood plain, slope wash, terrace,
E AND pediment, landslide, coluvial,
= PLEISTOCENE and glacial deposits
<
Oligocene Wiggins Formation
9 Unnamed tuff
S TERTTIARY Tepee Trail FoYmatlon
% Eocene Aycross Formation
g Wind River Formation
Indian Meadows Formation
Paleocene |Fort Union Formation
Lance Formation
Upper Meeteetse Formation
Cretaceous Mesaverde Formation
CRETACEOUS Cody Shale
Frontier Formation
Mowry Shale
Lower Thermopolis Shale
Cretaceous Muddy Sandstone

Member

Cloverly Formation
R e e B B R L e e R

Morrison Formation

Sundance Formation

JURASSIC

Middle Jurassic

Gypsum Spring Formation

Lower Jurassic

Nugget Sandstone

e B B Tl et ¥ e ey B e S
e Popo Agie
TRIASSIC UPper' g 8 Crow Mou?taln
Triassic g>s Alcova Limestone
£ Red Peak Formation
Lower Triassic| Dinwoody Formation
PERMIAN Park City Formation
Penn Middiia Tensleep Sandstone
PENNSYLVANTAN  {—=SRRSY-Vanian
. Lower .
, Amsden Formation
Pennsylvanian
MISSISSIPPIAN | Lower Madison Limeston
Mississippian
DEVONTAN Darby Formation
ORDOVICIAN Bighorn Dolomite
CAMBRIAN Upper Cambrian Gallatin Limestone

Middle Cambrian

Gros Ventre Formation

Flathead Sandstone

PRECAMBRIA?//// PALEOZOIC

Granite, granite gneiss,
migmatites.
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TABLE 2.~ Relative potential for mineral resources in stratigraphic units

on Wind River Reservation. (H-high, M-moderate, L-low).

Commodity

other stone
Volcanic Ash

04il

Gas

Coal
Phosphate
Bentonite
Limestone &
Dolomite
Sandstone
Granite and
Shale and
Clay

Tuff and
Sand and
Gravel
Asbestos
Iron

Gold
Uranium
Gypsum

Stratigraphic

Unit

Flood Plain Alluvium H L
Slope Wash Alluvium H

Landslide Deposits L
Windblown Sand

Terrace & Pediment
Deposits H L

Travertine Deposits

Glacial Deposits H i

Wiggins Formation

Tepee Trail Formation M

Aycross Formation o ) ) L

Wind River Formation MM M L

Indian Meadows Formation

=
=

Fort Union Formation M

Lance Formation M

Meeteetse Formation

Mesaverde Formation
Cody Shale

Frontier Formation

oo e e e

[N ol <4 B ]

Mowry Shale
Thermopolis Shale M-L

o)
=]
0
™
-
e e e

Muddy Sandstone Member L IM-H H

Cloverly Formation L M

Sundance Formation M M L

Gypsum Spring Formation ’ H

Nugget Sandstone M-1, B

Chugwater Group M

Popo Agie Formatiom

Crow Mt. Sandstone M-H| M H

Alcova Limestone

Red Peak Formation

Dinwoody Formation

Park City Formation H L L M

Tensleep Sandstone H L H

Amsden Formation

Darwin Sandstone Member 1

Madison Limestone L 1

Darby Formation

Bighorn Dolemite "

Gallatin Limestone M

Gros Ventre Formation L

Flathead Sandstone M

Precambrian H MOIL(?L(?
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TABLE 3. - Annual production of petroleum and natural gas

1/

on Wind River Reservation, 1932-73~

Petroleum Natural gas

Year barrels gross value zgg;ia?iet gross value
1932 128,097 $80,312 - -
1933 905739 48,537 - -
1934 88,510 47,564 - -
1935 98,406 54,529 - -
1936 108,434 58,421 - -
1937 109,660 60,146 - =
1938 83,547 45,417 - -
1939 80,305 41,737 - -
1940 119,854 54,164 - -
1941 615,691 305,282 - -
1942 1,076,101 594,183 - -~
1943 1,578,713 1,091,539 - -
1944 1,906,414 1,431,516 - .
1945 2,111,775 1,687,675 65,332 $3,267
1946 3,338,376 3,298,918 110,515 6,631
1947 4,335,671 6,684,442 116,059 9,964
1948 6,042,965 13,330,566 212,841 12,770
1949 3,421,294 7,136,933 244,658 14,679
1950 4,550,101 8,722,529 210,620 12,637
1951 5,363,672 10,318,517 321,966 19,318
1952 4,081,735 7,803,192 768,668 46,159
1953 6,488,969 13,536,999 1,177,364 70,968
1954 7,406,991 15,654,323 1,057,621 63,457
1955 7,144,077 15,295,819 1,002,324 60,139
1956 7,330,540 15,930,308 1,019,561 61,174
1957 8,138,185 19,604,160 754,270 46,648
1958 7,716,792 18,299,826 1,226,520 94,449
1959 7,613,924 17,979,339 1,907,318 161,863
1960 7,561,322 17,989,833 1,798,646 156,068
1961 7,119,286 17,049,300 2,148,765 191,255
1962 6,378,596 15,326,182 2,141,146 229,500
1963 6,408,706 15,483,697 2,521,554 278,648
1964 6,208,575 15,188,222 8,483,694 1,503,364
1965 6,048,044 14,803,359 13,693,250 1,966,289
1966 5,782,390 14,278,539 16,276,785 2,405,768
1967 6,344,745 15,810,486 16,045,059 2,388,002
1968 6,957,779 17,580,220 14,363,463 2,436,815
1969 6,710,281 17,730,403 12,484,550 1,863,697
1970 6,891,738 18,551,056 13,024,907 2,344,724
1971 7,077,254 20,605,510 19,075,216 3,180,821
1972 6,766,987 19,618,697 15,336,584 2,600,401
1973 6,279,639 20,678,906 13,322,427 2,536,377

Total..183,704,881 419,891,302 160,961,683 24,412,852

1/ U. S. Geol. Survey, Conservation Div., 0il and Gas Leasing Br., Casper,
Wyoming (written commun. 1975)
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TABLE 4. - Annual royalties from petroleum and natural gas
production on Wind River Reservation, 1932—732/
Year Petroleum Natural gas Total
1932 $10,039 - $10,039
1933 6,067 - 6,067
1934 5,946 ‘ - 5,946
1935 6,816 ‘ - 6,816
1936 7,303 - 7,303
1937 7,518 - 7,518
1938 5,677 - 5,677
1939 5,217 - 5,217
1940 6,771 - 6,771
1941 38,160 - 38,160
1942 74,273 - 74,273
1943 136,442 - 136,442
1944 178,940 - 178,940
1945 210,959 - 210,959
1946 412,365 $829 413,194
1947 835,555 1,245 836,800
1948 1,666,321 1,596 1,667,917
1949 899,292 4,740 904,032
1950 1,107,579 i 1,580 1,109,159
1951 1,303,293 2,415 1,305,708
1952 984,123 5,770 989,893
1953 1,697,405 14,290 1,711,695
1954 1,965,064 7,932 1,97 2,996
1955 1,913,514 7,517 1,921,031
1956 1,992,070 7,647 1,999,718
1957 2,450,520 5,831 2,456,351
1958 2,287,478 11,806 2,299,284
1959 2,247,268 20,233 2,267,501
1960 2,248,685 19,509 2,268,194
1961 2,131,118 23,907 2,155,025
1962 1,915,740 28,688 1,944,428
1963 1,948,026 34,829 1,982,855
1964 1,920,589 155,032 2,075,621
1965 1,881,267 264,926 2,146,193
1966 1,826,825 332,535 2,159,360
1967 2,041,997 327,751 2,369,748
1968 2,322,140 337,762 2,659,902
1969 2,331,836 257,727 2,589,563
1970 2,406,920 323,068 2,729,988
1971 2,663,261 468,432 3,131,693
1972 2,533,883 385,885 2,919,768
1973 2,656,305 370,364 3,026,668
Total $53,290,568 83,423,846 $56,714,414

1/ U. S. Geol. Survey, Conservation Div., 0il and Gas Leasing Br.,
Casper, Wyoming (written commun., 1975)
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TABLE 5, - Annual tribal income from petroleum and natural gas

leases on Wind River Reservation, 1940-74

Bonus Rental

Year Total
payments fees

1940 - $11,740 $11,740
1941 - - -
1942 $81,233 16,627 97,860
1943 8,812 13,050 21,862
1944 153,700 23,806 177,506
1945 19,950 31,704 51,654
1946 193,782 19,324 213,106
1947 128,805 28,405 157,210
1948 228,518 53,221 281,739
1949 265,536 79,630 345,166
1950 242,609 82,062 324,671
1951 144,034 97,420 241,454
1952 192,674 32,795 256,469
1953 1,183,936 21,905 1,205,841
1954 769,918 68,447 838,365
1955 826,257 155,722 981,979
1956 2,199,673 174,860 2,374,533
1957 385,023 145,725 530,748
1958 243,274 154,064 397,338
1959 41,330 147,986 189,316
1960 307,959 121,072 429,031
1961 513,745 90,438 604,183
1962 246,459 100,936 347,395
1963 551,514 154,082 705,596
1964 1,232,155 150,357 1,382,512
1965 1,008,863 ' 176,959 1,185,822
1966 221,693 2,412,426 2,634,119
1967 197,051 207,761 404,812
1968 109,025 163,522 272,547
1969 49,365 154,003 203,368
1970 104,847 165,888 270,735
1971 494,284 195,364 689,648
1972 85,452 194,765 280,217
1973 467,225 232,374 699,599
1974 954,717 240,960 1,195,677

Totals 513,853,418 36,150,400 $20,003,818

Sources: (Bolmer and Biggs,1965; Bureau of Indian Affairs, written

commun., 1975)



Click back button (<<) on toolbar to return to text

Kerwin® T To Woriacd,
N To Cody L -
5 RiO3W H RO4W RIIW
RIOTW  RIBW  RIOSW j'}j}‘(’ (PARK_COUNTY RIOZW _ Rioiw RIOOW  R99W ROBW ROTW RIEW RI5W WASHAKIE_COUNTY
TIFI80 ) ,,m,,m{[ B —T D\ 0T SPRINGS CAUNTY]
T w T
a4 ‘44
N ! 3 In
SHOSHONE ! = RI2W RIIW
o & T Kirpps- R
NATIONAL) FOREST | '
2 N NS l
3 (3 ! i 07‘..\ e 43
To Yeliows fone HERMOPOLIS = N L Rwow
Notional Pork 1 \ (N A1
! . Z,
¥ Cocrest u 8i342
010, 1S N
. putfes ! 2
w
T 7 /\ 2] H
L ! I3t
£V AN - : a1 al
T i . 5E N
4 N Lo / AR
N ) - [ T
Al ot spambs __couNTv RSN D I
3 ;/m., rﬂeuoggpzﬁ COUNTY |
Tk g 4Go! | N, | o T
do% Cret s wounTAty PR i a0
N ! I ! I ' Zn
8 R i ;
w ; G B EH
s G t S k) B
o i ] i : ‘ 7 e|g
ot foad - I ! ; Zlz v
@ { = | 8183
> ( N ek} i B
@ ¥ T i | o7 BN
IVER | RESERVATION i i J Lo
RIVER : ) .
' . f i SN o~ s SN Lysite)
i \ ddy W ' gadﬁfr"ﬁ“"\\nﬂ?"e 315
PRIMITIVE . T Pavillion ~~|.. i ; 5
SMITVE R SR AR 3 2 ! ] .
Ve ol 251 RIVERTON RECLAMATION WITHDRAWAL g 4“”\/'?3\\ Ta Cosper
wtte S0 pite Greeh S0k P
M ¥
Moneta 37
; > N 10 Cosper
f | ) e
. | ! N s
T
N~ 36
of N
2
3(1 | o
. & & | = '
L ng-. & i I &
- NI o G ST T S . R3g :
WIND g - QFt. Woshoke R 1 E e BASE v : 3®
' < St.Stephens,, ¥ N
0GER AREL per g Wind® i i LA I
; T L e | |
o L " Washokie B ; 9 River N : ;
X Reservorr Ray! ' | A 59 L H
WILOERNESS Iy o  take | ; . A h : '
Horome Loke Y ! 3 , : N 4
4 ) L . T N
pine € of i Loke ) A i {7) Hudson "o
AREA - - — f patd § | [
H[vvrrlwku‘v\ Tpgit ' EN
H - T
o [ R S «© poPO “V/"@E LANDER / : . w133
Score, mr ) S
e e " ! : : . Gas Hills N
f L / &3 | i R
1 N Sy S i 1 1 N
MONTANA i e | i | ‘ N ; : | I: '
o v’ ; ; i 1 ! Sand Drow rc\ : | i 4 - 32
*Sheria i ! H FAN H ZiZ N
con ron N L CE ( i 38
_____ oS i \ kS H ' 1 . B
oWortond L | H I | P e
ol : | ! EE
g { | ‘ i\ ! | g2y
O RIVER H } ol P SN
SERWAT! H | ! ki 1 (g
r i wiZ
o oCasper ) o ! 1 H . ‘ ﬂ ' I
i ! . | s ’7‘
INDEX MAP QF WYOMING 4 = { R
>
1 w3 <P '
- S .t z N
R oAtlantic City | ‘ T '
UTAR COLORADO 29 F | ! ! i
N ‘ , € | . i i
! To Rock i ! !
L' L Serv . R Sl B H e - cmme o I Yo Rowhing,
Ricew R0t R0 RI8W R9TW _ R96w R9W _ R9AW 2w ROIW RIOW 1\ Cosper

Figure 1. Index map of the Wind River Reservation.
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Figure 7. Oil and gas fields and pipelines of Wind River Reservation, Fremont County, Wyoming.
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Figure 8. Map showing areas (stippled and hachured) in Wind River basin in which
test wells have not penetrated Frontier Formation (Keefer, 1969, Figure 15).
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Figure 9. Coal fields of the Wind River Reservation (adapted from Berryhill and others, 1951).
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Figure 10. Exposures of the Phosphate-bearing Park City Formation on the Wind River Reservation, Wyoming.
(Adapted from U.S. Geol. Survey Geologic Map of Wyoming, 1951).
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Wyoming. (Adapted from U.S. Geol. Survey Geologic Map of Wyoming, 1951).
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Figure 12. Exposures of bentonite-bearing Thermopolis, Mowry, and Frontier Formations on the Wind River
Reservation, Wyoming. (Adapted from U.S. Geol. Survey Geologic Map of Wyoming, 1955).
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