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SUMMARY AND CONCLUSIONS 

The Wind River Indian Reservation, located in 

the western half of the Wind River basin in Wyo­

ming, encompasses more than 3,500 square miles 

and has a resident population of 4,435 members of 

the Arapahoe and Shoshone tribes within or imme­

diately adjacent to the reservation lands.  Owing to 

current national energy requirements, the potential 

for further development of fuel resources on the 

reservation probably never has been greater. 

Petroleum and natural gas are the most signifi­

cant mineral products of the reservation area. 

Reserves are estimated to exceed 60 million barrels 

of petroleum and 65 billion cubic feet of natural 

gas. More than 6 million barrels of petroleum and 

13 billion cubic feet of natural gas were produced 

in 1973. Petroleum production has declined since 

1957, the peak year, but revenues of nearly $2.7 

million in 1973 were the highest since 

record-keeping began in 1932. Cumulatively, 183 

million barrels of petroleum has been produced 

through 1973. 

Natural gas production and revenues peaked in 

1971 when 19 billion cubic feet was produced 

having a gross value of about $3 million. Produc­

tion declined more than 5 billion cubic feet from 

1971 to 1973; cumulative production amounted to 

nearly 161 billion cubic feet through 1973. 

Probably the greatest potential for resources on 

the reservation is coal. Coal mining has been 

dormant in the area for many years, but could be 

rejuvenated because of the national energy short­

age.  Four of the five major coal fields in the Wind 

River Basin are totally or partly within the reserva­

tion. Recoverable coal reserves of nearly 15 

million tons are calculated for those portions of the 

four fields within the reservation based on a mini­

mum coal thickness of 5 feet and a 50-percent 

recovery by underground mining methods. A 

deterrent to coal mine development could be the 

competition from large scale, less costly, surface 

mining operations in other parts of the State. 

Gypsum mining and related production or 

fabrication facilities, such as plants for manufac­

turing wallboard, warrant study as a method to 

develop an important mineral potential on the 

reservation. Large deposits of high-grade gypsum 

occur on the reservation, and those near rail trans­

portation in the Lander area probably are the most 

promising for development. 

Very large bentonite deposits are found on the 

reservation, but no commercial grade deposits are 

known; however, a systematic sampling of depos­

its over the entire area might reveal commercial 

deposits. 

Approximate boundaries of the arkosic portion 

of the Wind River Formation near the Wind River 

Range should be determined as these rocks are 

similar to the host rocks of the Gas Hills uranium 

deposits. Samples of Precambrian granites in the 

mountain ranges should be analyzed for uranium to 

determine their relative favorability as uranium 

source rocks. 

A geochemical study of stream sediment 

samples from the Wind River and Owl Creek 

Mountains might locate metal deposits in these 

ranges. 

Further work recommended includes recon­

naissance study of bentonite bearing formations, 

aeromagnetic surveys for taconite, and a basin 
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analysis of the Wind River Formation to delineate 

favorable environments for uranium deposits. 

INTRODUCTION 

The Wind River Reservation (Figure 1 and 

Figure 2) includes an area of 3,544 square miles in 

Fremont and southern Hot Springs Counties, 

Wyoming. Portions of the Owl Creek, Washakie 

and Absaroka Mountains lie in the northern part of 

the reservation. The rugged, glaciated, Wind River 

Range crosses the southwest corner of the reserva­

tion. The remainder of the reservation is in the land 

River Basin, except for a small part extending into 

the Bighorn Basin. The Wind River flows from the 

northwest part of the reservation to Riverton, turns 

north along the east edge and leaves the basin 

through the Wind River Canyon which cuts di­

rectly across the Owl Creek Mountains. 

This report was prepared for the Bureau of 

Indian Affairs by the Geological Survey and the 

Bureau of Mines under an agreement to compile 

and summarize available information on the 

geology, mineral and energy resources, and poten­

tial for economic development of certain Indian 

lands. This evaluation was done primarily from 

personal communications and researching the 

literature. The U. S. Bureau of Mines completed an 

earlier mineral study of the Wind River Reserva­

tion in October 1965 (Bolmer and Biggs, 1965). 

Principal mineral revenues of the Wind River 

Reservation are from petroleum and natural gas 

production. Some sand and gravel is also pro­

duced. Iron ore, uranium, and feldspar are being 

produced elsewhere in Fremont County, Wyoming. 

Known mineral resources present on the reserva­

tion but which are not being produced commer­

cially include bentonite, coal, gypsum, limestone, 

phosphate, stone, and copper. 
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and Thomas J. Condon, U. S. Bureau of Indian 

Affairs; and A. F. Czarnowsky and Thomas P. 

Richmond, U. S. Geological Survey. 

LAND STATUS 

According to the Bureau of Indian Affairs 

(Counselman, 1973), the reservation 

contains a total area of 1,886,268.57 acres. Of this, 

1,781,074.31 acres are tribal lands, 103,898.11 

acres are allotted lands, and 1,296.15 acres are 

government-owned lands. Because the allotted and 

government lands are scattered throughout much of 

the reservation, this study makes no attempt to 

delineate these lands from the overall reservation. 

The study area considered is the entire reservation. 

GEOLOGY 

Setting 

The Wind River Reservation lies in the west 

half of the Wind River basin, a structural and 

topographic basin in central Wyoming formed in 

latest Cretaceous and early Tertiary time, and 
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includes parts of the Wind River, Owl Creek, 

Washakie and Absaroka Ranges (Figure 2). The

Wind River basin is defined by folded and faulted 

anticlinal uplifts which range from high mountains 

(Wind River Range on the southwest; Washakie, 

Absaroka, Owl Creek, and Bighorn Mountains on 

the north) to low mountains (Granite mountains on 

the south) and to areas defined entirely by geologic 

structure (Figure 3). Figure 4 is a generalized 

geologic map of the reservation and adjacent areas. 

The major structural elements of the reserva­

tion are the marginal mountain uplifts and the 

intermontane Wind River basin. Paeozoic and 

Mesozoic strata along the Wind River Range dip 

into the basin 12 to 15 degrees. Dips along the 

Washakie and Owl Creek Ranges are generally 

into the basin but much less regular, varying from 

flat to overturned. Generally flat-lying Tertiary 

strata floor the central part of the basin. The struc­

tural relief between the mountains and the basin, 

on the upper surface of the Precambrian, is as 

much as 30,000 feet just east of the reservation 

boundary along he southern flank of the Owl Creek 

Range. 

The pre-Tertiary sedimentary rocks of the 

Wind River basin total about 17,000 feet. In the 

western part of the Wind River basin the Paleozoic 

marine rocks are about 3,000 feet thick (Figure 5A) 

and represent only a small part of Paleozoic time, 

although all systems except the Silurian were 

deposited. Mesozoic rocks in the basin are about 

four times as thick (Figure 5B, Figure 5C, and

Figure 5D) as the Paleozoic rocks. Eastward 

spreading seas transgressed across the area in 

Triassic and Jurassic time. In late Jurassic and 

early Cretaceous time there was complete with­

drawal of the seas from the area.  In late Creta­

ceous time, uplift west of the present 

Idaho-Wyoming boundary shifted the center of 

sedimentary accumulation eastward. At the end of 

the Cretaceous there was local tectonic activity 

representing the beginning of the Laramide orog­

eny. 

Tertiary continental sedimentation deposited as 

much as 15,000 feet of stream and lake sediments 

derived from the mountains formed in early Ter­

tiary time during the Laramide orogeny. These 

rocks are thickest near the north side of the basin 

(Figure 5E). 

Rock Units 

The rock units found in the Wind River Reser­

vation have been described in many published 

papers; these descriptions have been condensed for 

this report. For further details the reader is referred 

to the following publications: (1) Precambrian 

rocks--Smithson and Ebens, 1971; (2) Paleozoic 

rocks--Keefer and Van Lieu, 1966; (3) Mesozoic 

rocks -- Love, Johnson and others (1945); Love, 

Tourtelot (1949); Yenne and Pipiringos (1954); 

and Keefer and Rich (1957); (4) Tertiary rocks ­

Love (1939), and Keefer (1965). The nomencla­

ture of the rocks of the reservation are presented in 

Table 1. 

������
���	 

The Wind River Range is composed mostly of 

Precambrian granite gneisses, augen gneisses and 

migmatites which are metamorphic or ultra-

metamorphic rocks typical of old deeply eroded 
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shield areas (Smithson and Ebens, 1971, p. 7080). 

The presence of iron-formation, sillimanite, and 

calc-silicate nodules within the granite gneisses 

shows that at least some of the Wind River Range 

core was originally sedimentary. The Precambrian 

rocks of the Owl Creek mountains cover only 

about 50 square miles and consist of granite and 

granite gneiss. 

In the Washakie Range, just west of the reser­

vation the Precambrian rocks consist of gray and 

pink granite and granite gneiss cut by thin pegma­

tite dikes and quartz veins. Schistose rocks are 

common (Keefer, 1957). 

���
���	 

The Cambrian rocks of the Wind River Reser­

vation are represented by a marine sandstone, 

shale, limestone, sequence. The most generally 

accepted nomenclature for this sequence is, from 

the base upward: Flathead Sandstone, Gros Ventre 

Formation, and Gallatin Limestone. These units 

thin eastward from about 1025 feet in the Wind 

River Range to about 775 feet in the Wind River 

Canyon. In the Wind River Range the Flathead is 

about 200 feet thick, the Gros Ventre Formation is 

about 750 feet thick and the Gallatin Limestone 

ranges in thickness from 265 to 365 feet. These 

rocks lie unconformably on Precambrian igneous 

and metamorphic rocks and were deposited during 

Middle and Late Cambrian time. 

Flathead Sandstone.--The Flathead is reddish 

brown, light-brown and gray fine- to 

coarse-grained sandstone. The basal beds are 

commonly conglomeratic and arkosic. The upper 

beds are shaly. 

Gros Ventre Formation.--The Gros Ventre 

Formation in the Wind River Range can be divided 

into three units: a lower shale and shaly sandstone 

unit; a middle limestone unit; and an upper shale 

and limestone unit. In the Owl Creek Mountains 

the Gros Ventre Formation is an easily weathered 

unit of shale, sandstone, and siltstone with some 

limestone in the upper part. 

Gallatin Limestone.--The Late Cambrian 

Gallatin Limestone consists of upper and lower 

limestone units separated by a thin shale unit 

���������	 

Bighorn Dolomite.--Ordovician rocks of the 

Wind River Reservation are represented only by 

the Bighorn Dolomite which, because of its resis­

tant nature, is probably the most conspicuous 

Paleozoic unit in the 0wl Creek, Washakie, and 

Wind River Mountains. In outcrop the Bighorn is 

125 to 250 feet thick but it thins to the southeast 

and is absent in the southeast corner of the reserva­

tion. 

The basal Lander Sandstone Member is less 

than 5 feet thick and occurs only at Trout Creek 

west of Lander, and at Windy Gap, north of 

Dubois. The Lander Sandstone Member contains 

an abundant invertebrate fauna of probable Late 

Ordovician age. The middle and upper members of 

the Bighorn Dolomite have a combined thickness 

of 200 to 300 feet. The unnamed middle member 

is a cliff-forming buff to light-gray massive, granu-
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lar dolomite which weathers to a distinctive pitted 

surface. The member thins southward and east­

ward because of the erosional unconformity at the 

top of the Bighorn Dolomite. The upper member, 

named the Leigh Dolomite, is a chalky- white-

weathering dolomite that thins southward from 85 

feet at the northwest end of the Wind River Range. 

The unit is also recognized in the Washakie Range. 

����	��	 

Darby Formation.--Because the Darby Forma­

tion lies between two cliff-forming units, the Big­

horn Dolomite below and the Madison limestone 

above, it is commonly poorly exposed. The most 

conspicuous beds are dark-brown granular dolo­

mites that emit a petroleum-like odor when freshly 

broken. The Darby consists of thin- to 

thick-bedded dolomite in the lower part, and 

siltstone, shale and sandstone interbedded with 

limestone and dolomite in the upper part.  The 

Darby is thickest in the northwest part of the 

reservation where it is about 175 feet thick. It thins 

to the southeast and is absent east of the line 

between Thermopolis and Fort Washakie. 

������������	 

Madison Limestone.--The Early Mississippian 

Madison Limestone consists of 500 to 700 feet of 

cliff-forming carbonate rock in the reservation 

area. The major part of the formation consists of 

massive gray limestone and dolomitic limestone 

with chert beds and nodules. Highly fractured and 

brecciated zones are conspicuous in the upper part. 

The more granular beds commonly contain caves 

and other solution features. 

��		��
��	��	 

Amsden Formation.--The Early Pennsylvanian 

Amsden Formation is from 250 to 350 feet thick 

on the reservation. The lower 100 feet of 

cliff-forming, white- to light-brown crossbedded to 

thin-bedded sandstone is the Darwin Sandstone 

Member which is in part of Late Mississippian age. 

The upper part of the Amsden is a nonresistant 

sequence of dolomite, shale, sandstone, and lime­

stone that produces characteristic reddish and 

yellowish soils. The contact with the overlying 

cliff-forming Tensleep Sandstone is topographi­

cally abrupt but locally is lithologically 

gradational. 

Tensleep Sandstone.-The Tensleep Sandstone 

of Middle Pennsylvanian age is lithologically very 

much like the Darwin Sandstone Member of the 

Amsden Formation. It is a light brown to white, 

massive to crossbedded sandstone. Many outcrops 

weather brown or reddish brown and from a dis­

tance appear nearly black. The thickness of the 

Tensleep on the reservation ranges from about 200 

to about 400 feet. The formation is mostly of 

marine origin but vertebrate tracks have been 

reported in it near Lander, suggesting at least 

temporary subaerial conditions. 

������	 

Park City Formation.-- McKelvey and Carswell 

(1956) and McKelvey and others (1956), suggested 
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that the Permian sequence be divided into four 

major rock groups: red beds; carbonate; mudstone, 

chert, phosphorite; and sandstone. Respectively, 

these are then assigned to the Goose Egg Forma­

tion, Park City Formation, Phosphoria Formation 

and Shedhorn Sandstone. The name Park City 

Formation is used here because the Permian in the 

Wind River Reservation consists primarily of 

carbonate rocks. 

The Park City Formation in the western Wind 

River Basin consists of 200 to 300 feet of lime­

stone, dolomite, dolomitic siltstone, shale and 

chert. The shales and siltstones are locally phos­

phatic. The phosphatic rocks form two distinct 

zones on the east flank of the Wind River Range 

near Lander and have been referred to as the lower 

and upper phosphate zones by Condit (1924) and 

King (1947) and as units B and D by Sheldon 

(1957). The zones are 1 to 2 feet thick and contain 

from 15. 2 to 29.7 percent P205. 

�������� 

Dinwoody Formation.--The Dinwoody Forma­

tion is a marine Early Triassic unit that in the 

reservation area consists of a 25- to 50 foot basal 

unit of silty limestone, gray crystalline limestone 

and greenish-brown to gray shales, and an upper 

unit of as much as 100 feet of calcareous siltstone, 

silty limestone, crystalline limestone, and some 

shale. The Dinwoody is 50 - 150 feet thick in the 

area and thins eastward. 

Red Peak Formation.--The Red Peak Forma­

tion of thin-bedded red siltstone, red shale, and red 

silty sandstone is a continental red-bed unit depos­

ited after retreat of the Dinwoody sea. The Red 

Peak is 800 to 1000 feet thick in the area and thins 

eastward. 

Alcova Limestone.--The Alcova Limestone is 

pink to gray, finely crystalline limestone from 5 to 

15 feet thick although it is absent in the extreme 

northern part of the area. 

Crow Mountain Sandstone.--The Crow Moun­

tain Sandstone is cross bedded light brownish red 

to gray fine- to medium-grained sandstone that 

generally contains rounded, frosted sand grains. 

Popo Agie Formation.--The Popo Agie Forma­

tion consists of red sandstone, shale, and siltstone. 

Abundant analcite and thin beds and lenses of 

conglomerate composed of granules and pebbles of 

limestone, claystone, and marlstone, pebbles, and 

reptilian bone fragments occur in the upper part 

(Richmond and Murphy, 1965). 

�������������	������������� 

Nugget Sandstone.--The Lower Jurassic Nug­

get Sandstone consists of pinkish-white, fine- to 

very-fine grained, large-scale crossbedded sand­

stone. A thin siltstone or shale is present at the 

base. The formation is as thick as 300 feet, thins to 

the northeast, and is absent in the northern part of 

the area. 

�������� 

Gypsum Spring Formation.--The upper part of 

the Middle Jurassic gypsum Spring Formation 
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consists of interbedded red siltstone and gray 

limestone. The lower one-half of the unit is mainly 

white, bedded gypsum and anhydrite. 

Sundance Formation.--The late Jurassic 

Sundance Formation contains interbedded sand­

stone, shale, and limestone deposited in a marine 

environment. Sandstone that is fine to medium 

grained, crossbedded, and glauconitic is more 

abundant in the upper part. The lower part 11 has 

more abundant gray to green shale. Oolitic lime­

stone is found throughout the unit. The Sundance 

thickens westward and is 250 to 350 feet thick in 

the reservation area. 

Morrison Formation.--The Morrison Formation 

is a series of fluvial siltstone, claystones, shales, 

and sandstones. The proportion of sandstone 

decreases from greater than 50% and the propor­

tion of varicolored shale increases to greater than 

80 percent from southeast to northwest across the 

reservation (Peterson, 1972). The Morrison con­

tains many of the well-known dinosaur-bearing 

beds of the Rocky mountain region. 

��������� 

Cloverly Formation.--The Early Cretaceous 

Cloverly Formation consists of light-brown to 

brown sandstone ("rusty beds") at the top, 

pale-purple and light-green claystone in the mid­

dle, chert pebble conglomerate at the base. The 

thickness of the unit ranges from 250 to 450 feet. 

The "rusty beds" were deposited in coastal plain 

and shoreline environments. The remainder of the 

unit was deposited in an environment that was 

entirely continental. 

Thermopolis Shale.--The Early Cretaceous 

Thermopolis Shale consists of unnamed upper and 

lower black shales and a named medial member, 

the Muddy Sandstone--a gray thin-bedded sand­

stone. The upper black shale member grades into 

the overlying siliceous Mowry Shale. The unit 

ranges in thickness from 320 to 450 feet. 

Mowry Shale.--The Mowry Shale consists of 

hard black siliceous shale with a-few sandy beds, 

and many thin bentonite beds. The Mowry is the 

uppermost unit of the Early Cretaceous. 

Frontier Formation.--The Late Cretaceous 

Frontier Formation is an important oil- and 

gas-producing formation in many Wyoming fields. 

It consists of alternating gray to black shale and 

gray sandstone with a few thin tuff and bentonite 

beds, and ranges in thickness from 600 to 1000 

feet. The unit is resistant to weathering and usually 

cross out as ridges. 

Cody Shale.--The Late Cretaceous Cody Shale 

can be divided into a lower shaly member and an 

upper sandy member. The Cody is easily weath­

ered, in contrast to the underlying and overlying 

formations, and commonly forms broad, flat, 

soil-covered valleys. The lower member consists of 

gray to black silty shale that becomes siltier and 

sandier toward the top. The upper member consists 

of thin-bedded calcareous sandstone and siltstone 

interbedded with minor amounts of gray to black 

fissile shale. The Cody shale ranges widely in 
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thickness, from 2500 to 5000 feet, partly because 

its plastic nature permits tectonic thinning and 

thickening. 

Mesaverde Formation.--The Mesaverde Forma­

tion in most places can be divided into a basal 

sandstone of beach origin, and an overlying terres­

trial unit of variable lithology including sandstone, 

siltstone, shale, carbonaceous shale, and coal. 

Individual beds are commonly lenticular and not 

more than a few feet thick. The upper member is a 

white sandstone commonly forming cliffs and 

ledges.  Where present the Mesaverde ranges in 

thickness from 1000 to 2000 feet but it is absent in 

the southwest part of the area. 

Meeteetse Formation.--The Meeteetse Forma­

tion of Late Cretaceous age can be divided into a 

lower banded unit and an upper massive lenticular 

sandstone unit. The lower part of the Meeteetse is 

interbedded sandstone, siltstone, shale, and coal. 

Large, spherical concretions up to 3 feet in diame­

ter weather out of the lower sandstone unit. Some 

of the coal beds are of minable thickness. Plant 

remains and dinosaur bones are found in the 

Meeteetse. The upper part of the Meeteetse is a 

massive lenticular sandstone unit ranging in thick­

ness from 0 to 300 feet. The formation is absent in 

the western and southern parts of the area; else­

where it is as much as 1400 feet thick. 

Lance Formation.--The Lance Formation of 

latest Cretaceous age consists of a basal sandstone 

with lenses and thin beds of conglomerate overlain 

by gray to black claystone and shale. The upper 

unit contains sandstone and conglomerate beds, 

and a few thin partings of coal. The Lance attains 

a maximum thickness of 1200 feet. It thins from 

north to south, and is absent in the western and 

southwestern parts of the area. 

�������� 

Fort Union Formation.--On the margins of the 

Wind River Basin the Fort Union Formation of 

Paleocene age unconformably overlies the Late 

Cretaceous Lance Formation. The unconformities 

extend only a slight distance into the subsurface; in 

the central basin areas deposition was continuous 

from Late Cretaceous to Paleocene time. The Fort 

Union can be divided into two parts: a lower 

sequence of interbedded sandstone conglomerate, 

shale, and carbonaceous shale of fluviatile origin 

and an upper sequence of shale, siltstone, clay-

stone, and sandstone. Keefer (1961) divided the 

upper part of the Fort Union into the Waltman 

Shale and the Shotgun Butte Members. 

Indian Meadows Formation.--The Indian 

Meadows Formation, of earliest Eocene age, crops 

out on the northern margin of the Wind River 

Basin, and is impossible to distinguish from the 

overlying Wind River Formation in the subsurface. 

The Indian Meadows consists of banded red, gray 

and tan, clays and silts, plus coarse conglomerates 

that originated as stream channel and alluvial fan 

deposits.  Masses of Paleozoic rock, more than ¼ 

mile long, are found within the formation and may 

be landslide deposits or may be remnants of thrust 

sheets formed during uplift of the Owl Creek and 

Washakie Ranges. The Indian Meadows is absent 

along the southwest side of the basin but may be 
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several thousand or more feet thick in the sub­

surface along the north side of the basin. 

Wind River Formation.--The Wind River 

Formation of Early Eocene age is exposed over a 

greater part of the surface area of the Wind River 

Indian Reservation than any other geologic unit. 

The Wind River Formation originated during the 

period following uplift of the Wind River, 

Washakie and Owl Creek Ranges in earliest 

Eocene and is composed of debris deposited in 

alluvial fans near the mountains, stream channels, 

and flood plans, lakes, and swamps farther out in 

the basin. Rock types include alternations of red 

and green siltstone, claystones, sandstone and 

conglomerate. The Wind River conglomerates 

contain abundant Precambrian rock fragments that 

record exposure of the igneous and metamorphic 

cores of the ranges bordering the basin. These 

conglomerates are in contrast to those of the 

formations which contain conglomerate derived 

from Mesozoic rocks. Conglomerate in the upper 

part of the Indian Meadows is coarse and consists 

of fragments of Paleozoic rocks. 

The thickness of the Wind River ranges from a 

few feet at the basin margin to at least 6,000 feet in 

the northern part of the reservation. 

Aycross Formation. The Aycross Formation, a 

middle Eocene unit found in the northwest corner 

of the reservation south of the Washakie Range, 

unconformably overlies the Wind River Formation. 

The Aycross is composed of tuff, claystone, shale, 

and sandstone. Conglomerates composed of volca­

nic clasts are conspicuous locally. Lateral changes 

in lithology and thickness are rapid. 

Tepee Trail Formation.--The Tepee Trail 

Formation of Middle and Late Eocene age uncon­

formably overlies the Aycross Formation in the 

southern Absaroka mountains in the extreme 

northwest corner of the area and consists of green­

ish andesitic volcanic conglomerates, sandstones, 

shales, tuffs, flows, and thin carbonaceous beds. 

The unit is about feet thick. 

Unnamed tuff.--In the northeast part of the 

reservation on the south flank the Owl Creek 

Mountains, an unnamed Middle and Late Eocene 

unit of tuff and volcanic conglomerate with some 

limestone has been mapped. The unit is in part the 

same age as the Tepee Trail Formation. 

Wiggins Formation.--The Wiggins Formation 

of Oligocene age overlies Tepee Trail Formation 

and forms the spectacular cliffs and peaks, such as 

the Ramshorn, on the southern margin of the 

Absaroka Mountains. It is about 1000 feet thick 

and is composed of volcanic conglomerate and 

breccia interbedded with tuffs. The conglomerates 

thicken and the size of the clasts increase toward 

the north and northwest indicating that the vents 

which produced the volcanic detritus lay to the 

north (Love, 1939, p. 110-111). 

������	��� 

Pleistocene Glacial Deposits.--Pleistocene till 

and outwash gravel representing five glacial 

advances are present in the southwest part of the 

area along the northeast flanks of the Wind River 

range. The oldest glaciation is indicated only by 

pebble, cobble, and boulder gravel. The younger 
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glaciations are represented by both outwash gravel 

and progressively better developed morainal forms 

consisting of compact, stony, silty sand. 

Holocene Deposits.--Holocene sediments 

include unconsolidated pebble, cobble, and boulder 

gravel, sand, silt, and clay deposited on flood 

plains, as slope wash, as terrace, pediment, land­

slide, and colluvial deposits. 

Geologic Structure 

���	���	���������� 

Wind River Range.--The Wind River Range, 

one of the major mountain lifts of Wyoming, 

trends across the southwest corner of the reserva­

tion (Figure 2). The structures of the Precambrian 

granitic and metesedimentary core rocks of the 

range have been little studied but faults, shear 

zones, dikes, and folds generally have northwest, 

north, or northeast trends. Keefer (1970, p. D12) 

states that the latest movements on 

northwest-trending structures may be of Laramide 

age and east- and northeast- trending structures 

may have been produced Precambrian deforma­

tions. 

The east flank of the range is formed by Paleo­

zoic and Mesozoic rocks dipping 12º to 15º east­

ward into the Wind River basin. Cherty limestones 

of the Park City Formation form the outermost of 

a series of flatirons along the range and less resis­

tant Mesozoic rocks form hogbacks and valleys in 

the foothills. The range is asymmetrical and ap­

pears to be bounded on the west by a major high 

angle reverse fault (Blackstone, 1948, p. 73). 

Washakie Range.--The Washakie Range forms 

the north margin of the Wind River Basin in the 

northwest corner of the reservation (Figure 2). 

Love (1939, p. 5), describes it as "a series of 

faulted folds, enechelon, beginning with the east­

ern flank of Black Mountain, extending 70 miles 

northwest . .."  The folds are asymmetric toward 

the south and southwest and although the southern 

margin of the range is covered by Tertiary strata, 

each fold is probably bounded by a thrust fault 

(Keefer, 1970, p. D14). The larger anticlines of the 

range have cores of granite and granitic gneiss. 

Owl Creek Mountains.--The Owl Creek Moun­

tains extend eastward from near the east end of the 

Washakie Range to the southwest end of the 

Bighorn Mountain (Figure 2). They can be divided 

into two parts. West of Mexican Pass (12 miles 

west of Wind River Canyon) they consist of north-

west-trending anticlines and northeastward-tilted 

fault blocks. East of Mexican Pass the Owl Creek 

mountains consist of one large east-west anticlinal 

uplift. The Owl Creek Mountains west of Mexican 

Pass, together with the Washakie Range, form a 

structural unit disrupted only by the southward 

extension of volcanic rocks of the Absaroka Moun­

tains. 

In the northeast part of the reservation rocks on 

the south flank of the Owl Creek Mountains are 

steeply dipping to over turned and override the 

Tertiary rocks of the Wind River basin along a 

series of reverse faults. 

Structural relationships along the basin margin 

are difficult to interpret, however, because the 

Wind River Formation laps onto the foot of the 

Owl Creek uplift. In the north central part of the 
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reservation a series of northwest-trending anti­

clines plunge southeastward into the basin. On the 

north side of the mountains the rocks dip gently 

into the Big Horn Basin. 

Absaroka Mountains.--The Absaroka Moun­

tains, in the northwest part (Figure 2) of the reser­

vation, consist of nearly flat-lying volcanics of the 

Teepee Trail and Wiggins formations. The softer 

rocks have been eroded by streams and glaciers to 

form spectacular pinnacles and ridges. 

����	����������� 

Wind River Basin.--Figure 3, a generalized 

structure contour map of the Wind River basin, 

shows that the deepest part of the basin is near the 

north side adjacent to the Owl Creek Mountains. A 

series of oil-productive anticlines parallel the Wind 

River Range, from just north of Lander to Black 

Mountain. About 6 miles east of this anticlinal 

trend is another series of anticlines, about 30 miles 

long, that dies out to the south.  The central part of 

the northwestern arm of the Wind River basin may 

actually lie beneath the Washakie Range (Keefer, 

1970, p. D23). The deepest part of the basin lies 

just south of the Owl Creek Mountains in the 

northeast corner of the reservation. 

Many of the anticlines are asymmetrical; the 

southwest limbs are the steepest and are broken by 

eastward and northeastward dipping thrust faults. 

A major thrust fault known as the south Owl Creek 

Mountains fault dips northward about 70 along the 

north edge of the basin and has a much as 20,000 

feet of stratigraphic displacement (Keefer, 1970, p. 

D18). 

MINERAL RESOURCES 

Introduction 

In this paper, potential resources refer to a 

combination of conditional resources (identified 

but currently subeconomic) plus hypothetical 

resources (undiscovered but in known district) plus 

speculative resources (undiscovered resources in 

undiscovered districts). These resource categories 

are diagrammatically presented in Figure 6. The

stratigraphic occurrence of potential mineral 

resources of the Rind River Reservation are sum­

marized in Table 2. 

Energy Resources 

�����
�����	��������
���� 

In 1884 the first commercial oil well in Wyo­

ming was drilled near Lander at Dallas dome, just 

south of the Wind River Reservation. The first oil 

discovery on the reservation took place 25 years 

later (1909) at the Plunkett field, north of Lander 

(Figure 7). 

Revenue from petroleum and natural gas is the 

major source of tribal income (Table 3, Table 4, 

and Table 5). For the fiscal year ending June 30, 

1974, royalties, bonuses, rentals, and fees from oil 

and gas brought more than $4,073,000, according 

to figures provided by the Bureau of Indian Af­

fairs, Branch of Real Property Management. More 

than $211,000 also was paid to individuals during 

the same period. Approximately 900 oil and gas 

leases cover 450,426 acres of tribal and allotted 

lands. 
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On the reservation, 397 oil and 51 gas wells 

produce from tribal lands, and 44 oil and 1 gas 

well produce from individual lands. Wind River 

basin petroleum and natural gas production is from 

17 different formations that range in age from 

Mississippian to early Eocene and range in depth 

from less than 500 feet to three miles. 

Most production in the basin is from structural 

traps, and many of the fields produce from multi­

ple zones. Principal reservoirs are in the Tensleep, 

Park City, Cloverly, Muddy, Frontier, Lance, and 

Fort Union Formations. Sandstone is the host rock 

for all but those in the Park City (Phosphoria) 

formation. 

Geologic controls.--Most of the fields produce 

from Laramide anticlinal structures (Bolmer and 

Biggs, 1965; Thompson, 1958; Keefer, 1969; and 

Stauffer, 1971). 

In pre-Laramide time (pre-latest Cretaceous 

time), fluid hydrocarbons migrated eastward 

through the westward dipping sedimentary strata. 

(Keefer, 1969, p. 1860) suggests that the transmis­

sion of fluids was locally blocked in the western 

and west-central parts of the basin accounting for 

the high yield and multiple pay zone fields that 

region. Relative favorabilities of the rock units of 

the reservation are listed in Table 2. 

The anticlines that account for almost all of the 

present production the reservation were the result 

of compressional stresses that started in latest 

Cretaceous time, increased in intensity through the 

Paleocene, and culminated in earliest Eocene time. 

The resulting folds and faults show a strong north­

west alignment. 

Reserves.--Accurate data for petroleum and 

natural gas reserves are not available, but more 

than 60 million barrels of petroleum and 65 billion 

cubic feet of natural gas are estimated as reserves. 

The petroleum estimate is based on 10 years of 

production at the 1973 rate, and the natural gas 

estimate is based on 5 years of production at the 

1973 rate. The 5-year rate was used for natural gas 

because of the rapid decline in production from 

1971 to 1973. 

Potential resources.--Using Stauffer's (1971, p. 

655) figure of 944,000,000 barrels of possible 

undiscovered oil in place in the Wind River Ba-

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

the volume of sedimentary rocks on the reserva­

tion, that about 350,000,000 barrels of possible 

undiscovered oil exists on the reservation. Stauffer 

states that with present technology a conservative 

estimate is that about 10 percent of the oil in place 

is recoverable. This indicates about 35 million 

barrels of recoverable oil is present on the reserva­

tion. 

Most of the known anticlines have been drilled 

and most discussions  of the petroleum geology of 

the Wind River basin conclude that stratigraphic 

traps have the highest potential for the discovery of 

additional oil and gas. Stauffer (1971, p. 644) 

states that the best prospects for future production 

are in stratigraphic traps in Cretaceous marine 

sandstones, an example of which is the Grieve 

field in the southeastern Wind River Basin which 

has produced nearly 30 million barrels from 

Muddy Sandstone. 

Stratigraphic traps containing mostly gas 

accumulations probably also exist in the Creta-
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ceous Lance Formation and in the Tertiary Fort 

Union and Wind River Formations. The Fort 

Union and Wind River may contain important 

quantities of gas since they make up about one-half 

the sedimentary volume of the basin. 

Thompson (1958, p. 323) suggested that there 

are numerous pinchout possibilities in the Morri­

son and Cloverly Formations in the western part of 

the basin. 

Exploration targets.--Keefer (1969, p. 

1860-1861) summarized potential exploration 

targets in the Wind River Basin. Those pertinent to 

exploration on the Wind River reservation are the 

following: 

1) Granular dolomite beds at the base of the Darby 

Formation are beveled by the Madison Lime­

stone in the southeastern part of the reservation 

(Keefer and Van Lieu, 1966, Figure 11) and

may provide potential unexplored traps for oil 

and gas. The wedge edge of the Bighorn Dolo­

mite may provide similar traps in the eastern 

part of the reservation on a line from near 

Lander to Thermopolis. 

2) Irregularities in the contact between the Ten-

sleep Sandstone and the overlying Park City 

Formation may have trapped petroleum and 

this mode of entrapment may be augmented by 

permeability variations in the Tensleep. 

3) Pre-Laramide structures or topography may 

govern the distribution of strandline sand 

bodies (Muddy Sandstone Member) in the 

Thermopolis Shale. Keefer (1969, Figure 8) 

shows such a structure from the southeast to 

the northwest corner of the reservation. 

4) Variations in thickness and lithology of sand­

stone units in the Frontier Formation may 

provide stratigraphic traps. 

5) Thickness variations and unconformities within 

post-Frontier pre-Lance strata may provide 

stratigraphic traps. These features may have 

developed in response to gentle pre-Laramide 

warping. 

6) In the southeast corner of the reservation, sand­

stone and shale intertongue along the 

Cody-Mesaverde contact. The sandstone 

tongues are potential traps, particularly if they 

cross anticlinal noses. 

7) Oil seeps, although the earliest of petroleum 

exploration guides, may still be of use in the 

Wind River basin. Basinward connections with 

undepleted oil and gas reservoirs may be re­

lated to fault zones, certain stratigraphic units. 

or unconformities. 

Keefer (1969, p. 1862-1863) also points out 

that favorable porosity and permeability are proba­

bly present to depths of 15,000 - 20,000 feet. Only 

the uppermost Cretaceous and lower Tertiary strata 

have been explored in the central part of the basin. 

The Frontier and older rocks are untested in an area 

of 3,500 square miles, and in about 2,000 square 

miles of the area, the Frontier and older reservoirs 

are less than 15,000 feet deep. This latter area 

includes much of the eastern part of the reservation 

(Figure 8). 

A thesis by Robert F. Holmes, Jr. (1959) 

includes cross sections that reveal a fold in the 

Sundance Formation. If the fold is followed south­

ward, a trap may have developed in the Sundance 

or lower beds in approximately SW¼ sec. 34, T. 6 

N., R. 6 W. 
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David C. Kisling's thesis (1962) mentions the 

Bargee anticline with a minimum closure of 250 

feet, in T. 7 N., R. 1 W. as not being condemned 

by the one well drilled on the southeastern flank 

into the Crow Mountain Sandstone. The narrow 

structure is breached higher in the section by the 

Gypsum Springs Formation. 

Richard S. Ellerby (1962) contends that "the 

only potential site for the accumulation of oil and 

gas is in the Willow Creek anticline." The anticline 

is in secs. 25, 26, 35, and 36, T. 4 N., R. 4 W., 

Fremont County. After 1962 the structure was 

drilled to test the Tensleep in NE¼NW¼ sec. 35, 

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

Promising production zones have been tested 

at the Lander (Hudson) anticline. The deeper 

Madison Limestone does not appear to hold great 

promise, but available records reveal that there has 

been only one test hole in the upper half of the 

formation in this area. That hole. drilled in NW¼ 

SE¼ sec. 24, T. 2 S., R. 1 E., flowed at a rate of 

more than 1,000 barrels of water per day from a 

drill stem test. In this area the top of the Madison 

is about 1,000 feet below the top of the Tensleep 

and the formation is about 450 feet thick. 

In the Plunkett area, SE¼ T. 1 S., R. 1 E., 

numerous shallow wells produced small quantities 

of oil from the Mowry Shale but are now inactive. 

A well drilled in 1964 nearby in SW¼SE¼ sec. 35, 

T. 1 S., R. 1 E., gauged 5.5 million cubic feet of 

gas per day from the Muddy. However, no oil or 

gas production is shown for the area in the 1973 

Oil and Gas Conservation Commissioner's report. 

Some wells drilled in the area had oil and gas 

shows in the Tensleep and Park City Formations. 

Records do not show any tests of deeper forma­

tions in this area. 

In the McGowan anticline area, secs. 24 and 

25, T. 1 S., R. 1 E. and secs. 19, 30, 31, T. 1 S., R. 

2 E., four unsuccessful test holes have been drilled. 

The deepest hole on the west end of the structure 

tested the Tensleep Sandstone. Two early holes 

(1925 and 1927) were drilled to the Sundance in 

the midsection of the structure, and a hole testing 

the Morrison Formation was drilled in 1969 near 

the plunging eastern axis. The Phosphoria and 

Tensleep remain untested in much of this area, 

however. 

Almost the entire western one-third of the 

Wind River coal region is within the reservation, 

and four of the five principal basin coal fields lie 

wholly or partly within its boundaries (Figure 9). 

The largest field, the Powder River field,1 lies 

outside the reservation. Both the Muddy Creek and 

Pilot Butte fields are located centrally in the reser­

vation (see Figure 9), whereas the Hudson and the 

Alkali Butte fields are only partly within the 

reservation. 

The Muddy Creek field in T. 5 and 6 N., R. 2 

W. through 3 E. encompasses about 100 square 

miles of lenticular coals. Thickest coals are in the 

Shotgun district, along Muddy Creek (T. 6 N., R. 

1 E.), where more than 17 feet of coal and 1.3 feet 

of partings occur in the Meeteetse Formation. The 

1 This field should not be confused with 
the Powder River field in the Powder River 
basin. 
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coal lenses out to about 6 inches within a few 

hundred feet downdip from the outcrop and then 

thickens, attaining a thickness of more than 9 feet 

in another hundred feet. 

In the Dry Creek (Fivemile Creek) district of 

this field, T. 6 N., R. 2 W., the thickest coal is in 

the Mesaverde Formation where a nearly 

9-foot-thick coal crops out along the northeast limb 

of a northwest trending syncline. The coal which 

dips from 70º SW to vertical, crops for nearly ¾ 

mile. However, its thickness is variable. 

Small amounts of coal have been mined from 

several Mesaverde coalbeds in T. 5 N., R. 1 W. 

and 1 E. The coal is as much as 6 feet thick and 

dips 15 SE. 

In the Sheep Creek and Dry Cottonwood 

districts of the Muddy Creek field (T. 6 N., R. 2 

and 3 W.), maximum coal thickness is less than 5 

feet. 

Pilot Butte is a small isolated field in sec. 13, 

T. 3 N., R. 1 W. and contains less than 3 feet of 

coal in the basal Mesaverde Formation. 

The Hudson field, in T. 33 and 34 N., R. 98 W. 

and T. 1 and 2 S., R. 2 E. contains three coal beds 

in a 45-foot interval of the Mesaverde Formation, 

which dips approximately 13 NE. Thickest mea­

sured coal section, 14 feet, is about 4 miles north 

of Hudson. Much of the coal in the field, however, 

is less than 5 feet thick. One persistent bed was 

traced for more than 3½ miles. 

The Alkali Butte field, T. 2 S., R. 6 E., and T. 

34 N., R. 94 and 95 W. contains two Mesaverde 

coal beds exposed intermittently on the northeast 

and west sides of a northwest-trending anticline. 

Beds around the flanks of the anticline dip 12º to 

54º, but most dips are less than 30º. In the eastern 

end of the field, the lower coal bed is at least 12 

feet thick. In the northeastern and western portions 

of the field, the upper bed reaches a maximum 

thickness of nearly 17 feet and maintains a mini­

mum thickness of 10 feet for more than miles 

along the outcrop. 

This apparently favorable area has not proven 

economical in past attempts at development be­

cause of a lack of a good water supply and good 

transportation. 

Geologic controls.--Coal swamps were not 

extensive and the resulting coal beds are thin and 

lenticular. The thickest and most extensive beds of 

coal are in the Meeteetse (Keefer, 1965, p. A-62) 

and very minor amounts occur in the Shotgun 

Member of the Paleocene Fort Union Formation. 

Laramide folding affected all minable coals except 

the coal found in the Early Eocene Wind River 

Formation. Much of the coal is now thousands of 

feet below the surface. 

Reserves.--If estimates of minable reserves are 

confined to beds with a maximum thickness of 5 

feet, and if 50 percent of these beds are recoverable 

by underground mining methods, nearly 15 million 

short tons of coal is available on the reservation 

(Bolmer and Biggs, 1965). 

Of the estimated 875 million tons of original 

coal reserves in the Wind River region, including 

measured, indicated, and inferred, about 73 million 

tons are within the reservation (Bolmer and Biggs, 

1965), in beds thicker than 2½ feet at depths less 

than 3,000 feet (Table 6, Table 7, and Table 8). 

Principal coal mining operations have been 

outside 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 lb.


Muddy Creek: 

Muddy Creek 20 6N 1E 10.4 15.7 28.6 47.6 8.0 0.4 9,920


 Le Clair 30 6N 2E 14.2 21.3 29.0 37.7 12.0 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 


Indian*** 2 2S 2E 8.4 

Hickey 11 2S 2E 5.6 

McKinley*** 2 2S 2E 14.1 


18.8 32.2 38.2 10.8 1.0 9,170

21.1 31.4 41.7 5.8 0.5 9,460

23.1 33.1 39.6 4.2 0.7 9,510

20.7 33.9 37.8 7.6 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 21½ 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 2½-5 ft. Beds 2-10 ft. Township

Field ship thick thick total


Muddy Creek 5N lW -

Do 6N 2W 8.15 

Do 6N lE 3.20 

Do 6N 2E 5.16 

Do 6N 3E 2.74 


1.38 1.38

9.62 17.77


12.25 15.45

- 5.16

- 2.74


 Field total 19.25 23.24 42.50


Pilot Butte 3N lW 0.36 

Hudson lS 2E 1.37 


Do 2S 2E 3.63 


- 0.36

- 1.37

- 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. 

���	��� 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 nearby following possible sources for the solutions which 

areas, none has been produced from the reserva-formed the uranium deposits of the Granite Moun­
tion. Uranium-producing areas around the reserva-tains area (Gas Hills, Shirley Basin, and Crooks 
tion are Copper Mountain, about 12 miles east; Gap districts): 1) Precambrian granite of the 
Gas hills, about 25 miles east-southeast; and Granite 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 ore uraniferous tuff (Love, 1954; Pipiringos, 1961); 5) 
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hydrothermal solutions (Melbye, 1957; Gabelman 

and Krusiewski, 1963). 

Favored are sources 1), 2), and 4), either 

separately or in some combination. Harshman 

(1970, p. 227) favors a multiple source including 

the Precambrian granite in the cores of the flanking 

ranges and Tertiary tuffaceous rocks that were 

once more widespread in the eastern two-thirds of 

Wyoming. He also has shown that the altered 

arkose is not the source of the uranium, based on 

the presence in the altered sandstone of slightly 

more uranium and 10 to 20 times as much sele­

nium as in the unaltered sandstone. Love (1970, p. 

132) and Soister (1968, p. A48) favor Tertiary 

tuffaceous rocks as the source of the uranium in 

the Gas Hills and Crooks Gap districts. 

Many geologists agree that whatever the source 

of the uranium bearing solutions, permeable clastic 

units, and particularly paleochannels, are favorable 

environments for uranium ore deposition. Further­

more, the formation of these deposits is related to 

the Tertiary tectonic and climatic history of Wyo­

ming and the deposits seem to be limited to the 

Eocene Wind River Formation and its equivalents, 

at least in the vicinity of the reservation. In north­

eastern Wyoming on the west flank of the Black 

Hills uplift deposits are found in Cretaceous 

sandstones, but these deposits contain only a small 

fraction of the known uranium ore of Wyoming. 

Deposits.--Bolmer and Biggs (1965) refer to 

radioactive anomalies along the northwestern 

boundary of the reservation in the Aycross Forma­

tion in T. 7 N., R. 5 W. Mining leases were granted 

a number of years ago in sec. 5, 7, and 8 of that 

township, but later were canceled. Remnants of the 

Aycross Formation are found between out­

croppings of Precambrian granite on both sides of 

the North Fork of the Wind River on the reserva­

tion, largely in T. 7 and 8 N., R. 5 W. 

Potential resources.--Potential resources of 

uranium are most likely to be found in 

coarse-grained arkosic channel sandstones of the 

Wind River Formation. However, some uranium 

has been found in Wyoming in nearly every geo­

logic system from the Precambrian to the Holocene 

(Finnell and Parrish, 1958). The most significant 

occurrences of uranium in the Paleozoic rocks are 

in the phosphatic shales and dolomites of the Park 

City Formation (McKelvey and Carswell, 1956). 

They are extensive but are of very low grade. 

Permeable Cretaceous sandstones could be miner­

alized similar to those near the Black Hills, how­

ever, no uranium has been reported in these rocks 

in the Wind River basin. 

Uranium prospecting is continuing in the area. 

One company, however, is canceling 105 leases of 

allotted lands in the northwest part of the reserva­

tion where tracts range in size from 20 to 640 

acres. The same company recently obtained a 

prospecting permit for 55,172 acres of tribal lands 

in the south-central part of the reservation in T. 1 

S., R. 1-3 E., T. 1 N., R. 1-3 E.; and T. 2 N., R. 1-3 

E. 

Non-Metallic Mineral Resources 

��������� 

Phosphate beds are found in the Park City 

Formation on the northeast slope of the Wind 
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River Range and at scattered locations in the Owl 

Creek Mountains (Figure 10). 

The upper Park City is a resistant dolomite 

dipping 10 - 20 basinward that forms conspicuous 

dip slopes along the entire Wind River Range on 

the reservation. The phosphorite beds of the Park 

City are low grade, (13.8 to 22.9 percent P205) and 

lie 40 to 55 feet above the base of the formation. 

Both the grade and the thickness of these beds 

decrease in a northwesterly direction. At best, 

marginal mining widths are on the reservation. 

Phosphatic zones exposed on the flanks of the 

Owl Creek Mountains (Figure 10) appear to thin 

and to diminish in grade eastward. The Park City 

Formation in the Owl Creek Mountains has not 

been examined as extensively as in the Wind River 

Range (Bolmer and Biggs, 1965). This area war­

rants further study. 

Because of the large reserves of better grade 

phosphate rock found in other western deposits, 

the development of deposits on the reservation 

should be deferred to the future. 

������ 

Wyoming contains several high-grade gypsum 

deposits in 12 counties. Two deposits in Big Horn 

and Park Counties contain more than 80 million 

tons of gypsum, sufficient reserves to supply 

existing needs of nearby wallboard plants for a 

hundred years. 

Factors favoring the potential growth of a 

gypsum industry on the reservation include contin­

ued market growth in the nearby northwestern 

states, numerous high-grade deposits on the reser­

vation, good rail transportation links from the 

reservation to markets, minimal water require­

ments for development, and adequate local fuel 

supplies. 

Gypsum beds on the reservation crop out on 

the northeast flank of the Wind River Range and 

on both flanks of the Owl Creek Mountains (Figure 

11). Other outcrops are found associated with 

anticlinal structures in the relatively shallow 

sediments on the margin of the basin along the 

mountain front. 

Geologic controls--The occurrences of gypsum 

on the reservation (Figure 11) are limited to the 

following stratigraphic units: the Dinwoody For­

mation, the Chugwater Group of Triassic age, and 

the gypsum Spring Formation of Jurassic age. The 

thickest and most, extensive beds of gypsum occur 

in the Gypsum Spring Formation. 

Gypsum beds are generally considered to be 

minable if they contain at least 85 percent gypsum. 

A massive bed in the Gypsum Springs Formation 

on the reservation contains about 96 percent 

gypsum, (Bolmer and Biggs, 1965). 

Deposits.--Gypsum deposits on the reservation 

include the following: 

Fremont County 

NE¼ sec. 24, T. 2 S., R. 1 E., to NW¼ sec. 19, 

T. 2 S.. R. 2 E. -- Lander area 

SW¼NW¼ sec. 5, T. 2 S., R. 1 W. -- Mill 

Creek (south side) 

SW¼ sec. 15, T. 1 N., R. 1 W. -- Sage Creek 

anticline (NE flank) 

T. 1 and 2 S., R. 1 and 2 W. -- Wind River 

Mountain Front 
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T. 1 and 2 N., R. 3 W. -- Wind River Mountain The total gypsum reserves of the reservation 

Front (40 ft. thick from Soral to Trout are very large (Bolmer and Biggs, 1965). 

Creeks, 50 ft. on Pevah Creek, 70 ft. from Strippable reserves on the Maverick Springs anti-

South to North Forks Sage Creek, and 125 cline 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 

SW¼ sec. 2 to NW¼ sec. 11, T. 6 N., R. 2 E. 10 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. 3 and 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. 3 W. -- 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. 6 and 7, T. 6 N., R. 2 W. -- Circle Ridge 

anticline (95-120 ft. thick) ��	��	��� 

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 anti-bentonite. 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 anti-amounts 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. Phlox tonite 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. -- Ante-Wind 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 12). 

lope) Basin area In other parts of Wyoming, nearly horizontal 

deposits of high- quality bentonite only 2½ feet 

Hot Springs County thick with little or no overburden have been profit-

T. 7 N., R. 3 and 4 E. -- Red Creek Canyon ably mined. Many deposits on the reservation are 

valley (30-40 ft. thick) more than 5 feet thick. 

Sec. 27, T. 8 N., R. 3 E. -- Mud Creek Bentonite quality usually decreases rapidly 

T. 8 N., R. 1 E. -- Red Creek (30 - 40 ft. thick) with 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 Biggs, 

1965). 

Bentonite processing plants require very little 

water, but they do require fuel for drying and 

grinding. Mine-run bentonite may contain as much 

as 35 percent moisture. 

Deposits.--Many bentonite deposits are within 

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

in the following area. 

Fremont County 

Secs. 11 and 14, T. 6 N., R. 2 E. Nine beds, 

ranging in thickness from 1 to 6 ft., total 24 

ft. of bentonite in 560 ft. of Mowry Shale. 

T. 6 N., R. 2 W. Two 5-ft. beds of bentonite in 

Mowry Shale crop out around Maverick 

Springs anticline. 

T. 8 N., R. 6 W. A 5- to 10-ft. thick bentonite 

deposit 1 mile northeast of Duncan Post 

Office 

Secs. 32 and 33, T. 7 N., R. 2 W. Bentonite 

beds in Mowry shale along Blue Draw 

north of Circle Ridge and Maverick Spring 

anticlines. 

Hot Springs County 

Bentonite crops out in the Frontier and other 

formations along the north flank of the Owl 

Creek Mountains. 

Potential.--Extensive bentonite deposits are on 

the reservation, but no commercial deposits 

have been delineated. Systematic sampling 

might reveal commercial deposits. 

��	����	� 

Widespread deposits of various types of sand­

stone are available on the reservation. Bolmer and 

Biggs (1965) list the following sources: 

Flathead Sandstone -- Thin-bedded sandstone 

and quartzite. 

Tensleep Sandstone -- Hard, massive quartz 

sandstone. 

Chugwater Group -- Numerous, hard, limy, 

fine-grained, thin-bedded. 

Nugget Sandstone -- Massive to thick-bedded. 

Has been used locally for building stone. 

Muddy Sandstone -- Hard, medium to 

coarse-grained, shale partings. Used for 

riprap, foundations, and as building stone. 

Frontier Formation -- Fine- to medium-

grained. Up to 150 ft. thick. Extensively 

used locally for building stone. 

Mesaverde Formation -- Sandstones ranging 

from hard, thin to soft and massive. 

After completion of tribal buildings a few years 

ago, the tribal council did not grant new permits to 

mine stone. 

��	���	�������
 

Abundant supplies of sand and gravel are on 

the reservation. Numerous sand and gravel pits 

have been operated for local use. Gradually ex­

panding markets are anticipated owing principally 

to increased population and industrialization. No 

shortage is anticipated locally or throughout most 

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 

totaled $16,347. 

In 1973, eight active pits were in Fremont 

County and two in Hot Springs County. In the past, 

pits were operated to meet local, short-term needs, 

such as for highway construction. After a project 

was completed in one area, the sand and gravel pit 

was abandoned. 

Large deposits that appear adequate for fore­

seeable local needs are found along the Wind and 

Popo Agie Rivers. Equally large deposits are in 

other parts of the reservation. 

��
����� 

Asbestos occurrences are reported in sec . 5 , T. 

7 N., R . 5 W., in sec. 32, T. 8 N., R. 5 W., and in 

sec. 7, T. 42 N., R. 104 W., at the west end of the 

Owl Creek Mountains. Amphibole asbestos fills 

fractures and cleavage planes in a thick diabase 

dike; fibers are reportedly weedy and brittle. 

Other occurrences in Fremont County have 

been found south of the reservation, but only small 

quantities have been produced. Asbestos produc­

tion on the reservation does not appear likely. 

Metallic Mineral Resources 

��
� 

Placer deposits.--Placer gold occurs widely 

within the reservation, but is generally too fine for 

commercial recovery. Unsuccessful attempts have 

been made to mine the deposits for the past cen­

tury. 

Drainages were systematically examined in 

1913 for gold, and the best results were obtained 

along the Wind River near Neble, about 7 miles 

downstream from Riverton in T. 1 and 2 N., R. 2 

E. The gravels, reportedly averaging about 22 feet 

to bedrock, yielded about 49 cents in gold per 

cubic yard (gold was $20.00 an ounce). Dredging 

operations west of Riverton in 1910, averaged 

$1.33 to $1.40 gold per cubic yard (Bolmer and 

Biggs, 1965) 

Gold in the placer deposits probably originated 

from lode deposits in the Owl Creek Mountains 

and Wind River Range. 

Lode deposits.--In the Boysen area, near the 

entrance to Wind River canyon in T. 5 and 6 N., R. 

6 E., Precambrian rocks contain several narrow 

quartz veins. Mining development was not sus­

tained following the early-day exploration. 

On the St. Lawrence Creek in the Wind River 

Mountains, T. 1 N., R. 3 and 4 W., gold-bearing 

quartz stringers up to 4 feet wide are in Precam­

brian granite and schists. Minor amounts of gold 

and silver are present in copper prospects on 

Willow Creek in the Owl Creek Mountains, T. 6 

N., R. 3 E. Quartz veins associated with diorite 

dikes in Precambrian granite and schists contain 

copper carbonates and minor amounts of copper 

sulfides, gold, and silver (Bolmer and Biggs, 

1965). 

Geologic controls.-- Gold-quartz lode deposits 

are in hydrothermal veins of quartz that either 

replace wallrock or fill fractures. These veins are in 

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 veins 

on the reservation. Some of these veins were 

obviously the source of the placer gold in sand and 

gravel along the Wind, Little Wind and Popo Agie 

Rivers, (Bolmer and Biggs, 1965). p. 96). A more 

likely source for much of the gold is the Harebell 

Formation (Upper Cretaceous) and the Pinyon 

Conglomerate (Upper Cretaceous and Paleocene) 

of the Jackson Hole region to the west of the 

reservation (Simons and Prinz, 1973, p. 272). 

Although at present the auriferous quartzite 

roundstone conglomerates are separated from the 

Wind River basin by the continental divide, geo­

logic evidence from the Wind River basin suggests 

that this was not always the case. Rounded quartz­

ite pebbles and cobbles (termed "roundstones") 

typical of Pinyon and Harebell conglomerates are 

found in Wind River Formation channel deposits 

in the western Wind River basin. Paleocurrent 

studies indicate that the source area for the Eocene 

Wind River Formation was not only the ranges 

flanking the Wind River basin but also an indeter­

minate source to the west which must have in­

cluded the gold-bearing Cretaceous and Paleocene 

conglomerates of the Jackson Hole region. 

A well indurated quartzite roundstone pebble, 

cobble, and boulder conglomerate crops out on the 

east side of Bald Mountain five miles west of 

Dubois, Wyoming at an elevation of 8900 feet in 

the SE¼ sec. 8, T. 41 N., R. 107 W. Imbrication 

measurements indicate southward transport. 

Lindsey's (1972) map of mean maximum quartzite 

roundstone lengths shows an eastward decrease in 

maximum quartzite roundstone lengths from 15 

inches to 12 inches in a distance of about 18 miles. 

Extrapolating from these data the Bald Mountain 

locality 15 miles east would be expected to have a 

mean maximum of about 9 inches, which it does. 

Lindsey (1972, p. B37 and p. B39) also shows a 

southerly stream transport direction in the outcrops 

of Pinyon Conglomerate nearest the Bald Moun­

tain locality. This indicates that the Jackson Hole 

conglomerates may have extended into the north­

western Wind River Basin. Part of the Wind River 

Formation was derived from gold-bearing con­

glomerates of the Jackson Hole area but enrich­

ment from local sources of gold may have oc­

curred, also. 

Potential resources.-- The placer deposits of the 

reservation might become worthy of study if the 

price of gold reaches 200 dollars an ounce. In 

addition to recent placers, identification of the 

Pinyon as a source for some channel conglomer­

ates in the Wind River Formation suggests that 

fossil placers may exist. 

���	 

The Precambrian rocks of the Wind River 

Range and the Owl Creek Mountains contain 

lenses of iron-formation. Iron-formation occurs in 

the southern part of the Wind River Range near 

Atlantic City and also a few miles west of the 

reservation in the Wind River range on the west 

side of Downs Mountain (at the head of Dinwoody 

Creek). The Downs Mountain area has 

iron-formation lenses in an area about 3600 feet by 

2500 feet and 300 feet thick but, although the 

iron-formation contains 25 percent iron, it makes 

up only 50 to 60 percent of the exposure (Worl, 

1968, p. 14). The deposit is too small and too far 
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from roads to be economic. An aeromagnetic 

survey might find other more accessible bodies. 

The Precambrian rocks of the Owl Creek Mountain 

include iron-formation about 10 miles east of the 

reservation. 

������ 

Small amounts of copper associated with gold 

have been found on Willow Creek. 

"West of the Wind River, near the crest of the 

Owl Creek Range, quartz veins containing copper 

minerals are found associated with Precambrian 

dikes and schists. Only very minor amounts of 

copper minerals were found." (Cameron Eng., 

1969 a). 

LEGAL CONSIDERATIONS 

Mineral Ownership 

Mineral ownership, including oil and gas, is as 

follows: On tribal lands mineral rights are held by 

the two tribes; on allotted lands minerals are held 

by the allottees or their heirs; and on fee- patent 

lands they may be held by the fee-patent holder, 

retained by the tribe, or retained by the govern­

ment. An example of fee land mineral rights not 

retained by the government are the early homestead 

entries. However, mineral rights on most of the 

homestead entries are retained by the government. 

Certain ceded Indian lands have been with­

drawn at various times for the Riverton Reclama­

tion project. The largest withdrawn area lies in the 

vicinity of Ocean Lake; other withdrawn areas are: 

Bull Lake Reservoir, Dinwoody Lake Reservoir, 

Wind River Diversion Dam, and part of the lands 

at Boysen Reservoir. 

Regulations governing the Wind River Irriga­

tion project are contained in the CFR Title 25, 

1974. 

Roadless Area 

A roadless area on Indian lands is defined as 

containing at least 100,000 acres, with no provi­

sion for the passage of motorized transportation. 

The Wind River roadless area encompasses ap­

proximately 180,387 acres in the southwest corner 

of the reservation (Figure 1), and is the only exist­

ing roadless area on an Indian reservation. 

Prospecting Permits 

Prospecting permits on tribal lands for specific 

minerals may be issued by the reservation superin­

tendent with the approval of the tribal council. The 

permits define the mineral sought, designate the 

area, and stipulate the period of time. A fee of 

$10.00 is charged for the permit, and a perfor­

mance bond is required to insure compliance with 

applicable regulations. A prospecting permit 

ordinarily does not grant the permit holder prefer­

ential status in the granting of a lease. 

Mineral Leasing 

Regulations governing the leasing of tribal and 

allotted Indian lands for mining (including oil and 

gas) also are in CFR Title 25, 1974. A mineral 

lease application for tribal lands is made to the 

Joint Business Council of the Arapahoe and Sho-
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shone tribes, whereas a mineral lease application 

on allotted lands is made to the reservation super­

intendent. Lease sales must be published 30 days 

before the sale, unless a shorter period of time is 

authorized by the Commissioner of Indian Affairs. 

The sales notice must specify the tract(s) offered. 

Leases are usually granted to the highest bidder 

offering a bonus above the stipulated rent and 

royalty. However, mineral leases on tribal and 

allotted land are granted subject to approval of the 

Secretary of the Interior. The Secretary may reject 

bids and also, with the consent of the tribal coun­

cil, may privately negotiate a lease. 

A single lease normally is limited to 2,560 

acres, but under some circumstances a coal lease 

may not be so limited. Coal leased lands shall not 

exceed a length of 1 mile along the outcrop. 

Aggregate oil and gas lease holdings by an 

individual or company are limited to no more than 

10,240 acres, and leases must be located in the 

same general area. Lode deposit leases are com­

prised of standard size mining claims of 600 feet 

width and 1,500 feet length, that conform to Fed­

eral mining claim laws. 

Leases for mineral deposits are granted for a 

term not to exceed 10 years. Lease life may be 

extended indefinitely when minerals are being 

produced in commercial quantities.  Leases, or 

interests in leases, may be assigned or transferred, 

provided that the assignee is qualified to hold the 

lease, provides a surety bond, and has the approval 

of the Secretary of the Interior. 

A minimum advance rental of $1.25 per acre 

per annum is required for oil and gas leases. The 

royalty is at least 16 � percent of all hydrocarbons 

produced and saved. 

For other minerals, unless specifically autho­

rized otherwise standard leases stipulate a mini­

mum annual expenditure of $10 per acre for devel­

opment plus an annual advance rental of not less 

than $1 per acre. A production royalty is also 

assessed. For coal, the royalty is 17½ cents per 

short ton of mine-run production including slack. 

For most other minerals, the production royalty is 

10 percent at the nearest shipping point. Special 

permits are granted for mining sand, gravel, and 

pumice. Fixed-fee permits are issued for quantities 

up to 200 cubic yards; for long-term permits 

charges are $10 for the permit and a royalty of 50 

cents per cubic yard. 

If a discovery results in commercial recovery of 

minerals, advance rentals received by the tribe are 

credited to production royalties for that year. 

A surety bond is required with each lease or 

prospecting permit. The surety bond is $1,000 for 

leases or permits on 80 acres or less, $1,500 for 80 

to 120 acres, $2,000 for 120 to 160 acres, and $500 

for each additional 40 acres. In lieu of the above 

bonds, one bond of $75,000 provides national 

coverage, or a $15,000 bond provides coverage 

within a single state. 

RECOMMENDATIONS FOR FURTHER 
WORK 

Stratigraphic traps in Cretaceous rocks, and 

secondarily in the pre-Cretaceous rocks, present 

the highest potential for the discovery of additional 

oil and gas. The traps could be located by detailed 

surface and subsurface studies of stratigraphy and 

depositional environments. 
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A reconnaissance 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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Figure 1. Index map of the Wind River Reservation.




Figure 2.  Map showing main physiographic features of Wind River Reservation, Wyoming.




Figure 3.  Structure contours of Wind River structural basin (after Keefer, 1969, Figure 1).




Figure 4.  Generalized geologic map of Wind River Reservation (adapted from Geologic Map of Wyoming, 1951).




Figure 5.  Maps showing thickness of various rock units on Wind River Reservation (after Keefer, 1970).




Figure 6.  Classification of mineral resources (after Brobst and Pratt, 1973).




Figure 7.  Oil and gas fields and pipelines of Wind River Reservation, Fremont County, Wyoming.




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). 



Figure 9.  Coal fields of the Wind River Reservation (adapted from Berryhill and others, 1951).




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). 



Figure 11.  Exposures of gypsum-bearing Triassic and Jurassic rocks on the Wind River Reservation,

 Wyoming. (Adapted from U.S. Geol. Survey Geologic Map of Wyoming, 1951).




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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