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ABL.TRACT 

The Du Noir area includes about 250 square miles in the north-

western part of the 'and River Basin, Fremont County, Wyoming. It 

is bounded on the south by the Wind River and Warm Spring Creek, which 

flow along the northeast flank of the Wind River Mountains, and on the 

north by the steep scarps of the southern margin of the Absaroka Moun-

tains. Rugged mountainous terrain dominates both the southwest and 

northern portions of the mapped arra while badland topography and deepl 

dissected upland surfaces characterize the central part. One of the 

most sinificant physiographic and structural features of the region 

is a belt of folded and faulted Paleozoic and Mesozoic rocks, referred 

to as the '4ashakie Range, which lies along the southern margin of the 

Absaroka Mountains. These higrlands, attaining elevatons of es much 

as 10,000 feet, were buried by Tertiary volcanic debris and subsequentl ,; 

partly exhumed as the Wind River Basin was reexcavated by Wind River 

and its tributaries. 

The sedimentary rocks exposed in the Du Noir area are more than 

12,500 feet thick and range in age from Cambrian to Recent. All sys-

tems, with the exception of the Silurian, are represented. Prec2mbrian 

granite and granite gneiss are present in both the Wind River and 

Washakie Ranges. 



The Cambrian system is represente.' by the Flathead sandstone, 

Gros Ventre shale, and Gallatin limestone. The remaining Paleozoic 

formations, named in ascending order, are the Bi7horn dolomite of 

Ordovician aoe, Darby formation of Devonian ale, Madison limestone of 

Mississippian. Amsden formation and Tensleep sandstone of Penn-

sylvenia.i sr©, and Phosphoria formation of Permian a -e. With a few 

exceptions, the thicknesses and lithologies of the formations do not 

vary greatly within the mapped area. Erosional unconformit.5_es are 

present at several horizons, the most conspicuous occurring between 

the Darwin sandstone member of the Amsden formation and the Madison 

limestone. This unconform'ty is considered by the writer to mark the 

Pennsylvanian-Mississippian boundary in this area. 

Mesozoic strata have only limited exposures. Triassic rocks are 

represented by the Dinwoody and Chugwater formations, Jurassic rocks 

by the Nugget sandstone, Gypsum Spring formation, "lower 0,mdance," 

"upper Sundance," and Morrison formation, and Cretaceous rocks by the 

Cloverly formation, Thermopolis shale, Mowry shale, Frontier formation, 

and Cody shale. No consistent basis for subdivision of the Morrison 

and Cloverly formatio.is, which span the Jurassic-Cretaceous boundary, 

was found in the area and they have been mapped as a sin "le unit. The 

Lower Jurassic Nunqet sandstone thins markedly from a maximum of about 

120 feet to a wethre-edge and in places the Gypsum Spring formation 

rests directly upon the Chugwater formats on. The Cody shale has only 

limited exposures because of overlappin7, Tertiary rocks and structural 

complicat'ons. Younger Upper Cretaceous rocks, commonly found in 

adjacent regi,ns, are not present. 

https://formatio.is


Tertiar; strata, which cover a large portion of the Du Noir area, 

have been divided into 5 units: The Fort lin:on(?) formation of Paleo-

cere(?` age, Indian Meadows and Wind River formats on of lower Eocene 

age, Tepee Trail formation of upper Eocene age, and Wiggins formation 

of Oligocene(?) age. The prf=sence of middle Eocene rocks has not been 

confirmed but rocks of this age could be present. In some areas the 

lower Eocene rocks!gave been mapped as a sing le unit and desi ,-naterl 

as Wind Riv-r end Indian Meadows formations, undivided. Mountainward 

facies of the Eocene rocks, consistin7 mostly of coarse arkose, are 

present on the northeast flank of the wind River Mountains and have 

been mapped as h,ocene rocks, undivided. CcnFlomerates containing 

Ilesozoic rock fragments along the southwest flank of the Dubois anti-

clinal complex are believed to represent the Fort Union Formation in 

this area. The lower Eocene strata are characterized by brightly 

variegated fine-grained claystones and siltstonec and massive con-

rlomerates ,with Paleozoic and Precambrian rock frappents. A thick 

drab-colored tuffaceous sandstone unit near the middle of the wind 

River formation marks the first appearance of conspicuous amounts of 

volcanic debris in the Tertiary sequence. Youn,rer beds con'ain pro-

gressively more pyroclastic material, and the upper part of the Tepee 

Trail formation and the Wiggins formation are predominantly coarse 

volcanic conglomerate::. 

6even different kinds of Quaternary deposits are distinFrished, 

including glacial moraines, landslide debris, terrace gravels, cent,-

vium, lag gravels, travertine, and alluvium. A study of the terraces, 

7 levels in all, and the rlacial deposits indicates a complex glacial 

and erosional history for the northwestern part of the Wind River 

Basin. 
-9-



The Du Noir area includes three major structural provinces, all 

formed during the Laramide Revolution: the northeast flank of the 

Wind River Mountains on the south, an intervening synclinal basin 

thought to be a northwestern extension of the Wind River Basin, and 

the Washakie Range on the north. No structure is apparent in the 

Tertiary volcanic rocks along the southern margin of the Absaroka 

Mountains. The trend of the Larnyrtide structural features is approxi-

mately N. h5° The most intense folding and faulting, occurred along 

the south edge of the ''Iashakie Range and in the northern portion of 

the synclinal basin. Asymmetric anticlinal folds have their steep 

flanks on the southwest and, with one exception, the movement of the 

overri din: blocks of thrust or high-angle reverse faults has been 

relatively southwestward. Large-scale normal faulting is present near 

the ton of Spring Mountain and the adjacent parts of Horse Creek Basin. 

The first evidences of Laramide folding occurred prior to the 

deposition of the Fort Union(?) formatfon, the conglomerates of which 

were most probably derived during the iAitial stages of folding of 

the Dubois anticlinal complex. The Wind River and Wa&lakie Ranges 

were folded to mountainous proportions and subsequently deeply eroded 

prior to the deposition of the lower Eocene Indian Meadows formation. 

Both of these ranges have undergone little deformation since that 

time. Intense deformation occurred in the center of the sy-cllnal 

basin, however, during, lower Eocene time. This deformation was mani-

fested by large-scale thrusting and by renewed folding and ''aulting of 

the Dubois anticlinal complex. Erosional unconforvities are present 

at the top of the Wind River formation and at the top of the Tepee Trail 

formation. 
-10-



 

The best opportunities for cil ^nd gas production are in the 

northern part of the synclinal basin and alonr, the south flank of the 

lashakie Range --there most of the surface rocks are post-Paleo%oic 

and where the greatest amount of folding occurred. One prodecin-, well 

and one dry hole have been drilled on the Dubois anticlinal complex. 

T'ils structure yielded 21,7111 barrels of 20' API r'ravity crude oil 

durinc, the period 19hh through 1053. The anticlinal structures are 

lar7ely obscured by Tertiary or Qua 4 ernary rocks so that a complete 

appraisal of potential oil traps is not possible from surface data 

alone. Some areas ere deemed favorable for seismic ex, loraticn. 

,.;everel thin coal and lignite beds are present near the base of 

the Frontier formation and in some zones in the Wind River formation 

and Eocene rocks, undivided. Surface exrcsures of coal are very 

limited and only a few seams are of sufficient thickness to be of 

economic importance. Altilou(Th small amounts of coal have been mined 

in the area in the past, no mining operations are being carried on at 

the present tine. Bentonites, ranprin.7 in thickness from a few inches 

to as much as 1), feet, are common in the Mowry and Frontier formations, 

but none have been exploited and their quality is not known. Abandoned 

-,old placer mines are present along Warm Sprint► Creek. 



G:OLOGY OF in 7U NOIR AREA 

INTRODUCTION 

Locaticn and Extent of the Area 

The Du Noir area includes approximately 250 square miles in the 

northwestern part of the Wind River Basin, Fremont County, Wyoming 

(fig. 1% The mapped area is bounded on the south by the Wind River 

and Warm Spring Creek and on the west by the range line between 

R. lob and 109 W. The northern ed7e lies along the southern margin 

cf the Absaroka Mountains. The eastern boundary is the Wiggins Fork 

River except in the southeast corner of the area, where mapping was 

term:nated along the range line between R. 105 and 106 W. 

Purpose and Scope of the Report 

Geologic investigations in the region were undertaken by the 

U. 3. Geological Survey as part of its program of geologic mapping 

in the Wind River Basin with the primary objective of evaluating the 

oil and gas and coal possibilities of the area. The detailed strati-

graphic studies and structure mapping provide useful data in the 

interpretation of the r eoloc'ic history of the basin and have a direct 

bearing on the oil and gas possibilities of the reglon. In addition, 

the study of the complex Quaternary deposits and their related 

physiographic features provide basic data for the interpretation of 

the glacial and erosional history of much of the western part of the 

Wind River Basin. 



Fig. 1 Index Map of Wyoming Jhowing Location of Mapped Area 



Previous Investigations and Publications 

Early geologic investigations in this area and adjoining re,dons 

were carried out by various expeditions of the L. j. Army, the work 

of which resulted in reconnaissance topographic and geologic maps and 

reports. F. V. Hayden accompanied the expedition in charge of Capt. 

". F. Reynolds in 1659 and gave an account of some of the Teolo ,ic 

features in the region. T. B. Comstock, who accompanied the expedition 

of Capt. W. A. Jones in 1673, published a geologic map and brief 

summary of the general geology of central and northwestern vyornin7. 

Although maps of the routes followed by this expedition do not show 

that it visited the upper parts of the Pu Noir River and Horse Creek 

valleys, outcrops of Jurassic, Triassic, and Carboniferous rocks are 

shown on the geologic map as occurring in these areas. 

The earliest simificant geologic work in the flu Noir area was 

done by 0. H. 6t. John who, in 1877 and 1378, was engaged in recon-

naissance (-eoloic investigations of a 'arm part of west central 

Wyoming as part of the program of the U. J. Geological and Geographical 

:survey of the Territories under the direct' on of F. V. Ha:(ien. L;t. 

John (1663, p. 223-270) presented a rather accurate and comprehensive 

account of the geologic features along the Wind River southeastward 

from Tcgwotee Pass through the southern part of the Du Noir area. His 

report includes descriptions of Tertiary sediments and Quaternary 

deposits which are present along the river as well as a sect'on of 

Paleozoic rocks in Warm Spring Creek canyon. Although only the southern 
part of the area was visited by St. John, his generalized geologic map 
covers the entire area. From 1883 to the present time no detailed or 
reconnaissance geologic map of the Pu Noir area has been published 
except that which was compiled by the author and which appears on the 
present geologic map of Wyoming (Love, et al., 1555). 

-13-



Eldride (1394, p. 62) published some coal analyses of samples 

described as coming from the vicinity of Warm 3pring Creek. During 

the years 1910 to 1913 Blackwelder (1dlc-;) carried out regional c-eolos!ic 

invaotigaticns in west central Wyoming and described glacial deposits 

and related features around the mouth of the Du Noir River. Miller 

(1c3 ) published a section of Cambrian rocks measured along Warm 

Sprinq Creek. Love (1939) published a detailed geologic m.lp and co--

prehe-sive report of the reion which adjoins the Du Noir area on 

the east. This publication contains a complete bibliography of the 

geologic work that had been done in this part of the Wind River Basin 

up to that time. Miner and Delo (193) studied :71acial features An 

the DU Noir Valley. 

Recent publications include many by the U. 3. leolo7ical Survey 

in its program of -7eoloc!ic mapping and regional straticTaphic studies 

in the Wind River Basin and adjacent areas to the west alonp, the 

northwest flank of the Wind River Mountains and Jackson Hole. The 

areas covered by recently published geologic maps are slown on Plate 

1. In addition to these maps there are several U. S. leoloq,ical 

Survey Oil and las Preliminary charts and other reports primarily 

concerned with the Mesozoic stratigraphy of the basin. leological 

Survey of Wyoming Bulletin No. 33 (Love, et al., 19)17) contains a de-

tailed section of the Mesozoic rocks exposed along Horse Creek, and 

the author has fr,,ely drawn information from this bulletin for the 

lithclogic descriptions of these formations. 

-.1 



Field work 

The field work on which this report is based w-ls d(nn 'e 

summers of 1951 and 1952 and June, 1953. The field mappin-, was on 

aerial photo7raphs at a scale of 1:20,000. try no adequate base map 

was availrble for the area one was crnstructed from aerial photomraphs 

the :Oder templet (Floore Radial Intersector' system of ra'ial 

trian,,ulaticn. A polyconic projection at a scale of 1:31,A30 (2 inches 

to the mile) served as the base on which the control points were 

plotted. Primary control was furnished by triangulation stations 

!Kent, Round, Warm spring Lookout, 7)ubois, and Wind River. Data were 

transferred from the aerial photographs to the base map by use of a 

radia3 planimetric (Kail) plotter. 

Most of the General Land Office surveys in the Du Noir area were 

made in 1691 and 1692. Since that time some resurveys of previously 

established sect: on lines and additional surveys of areas not covered 

originally have been made. Most of the sect: on corners are marked 

rocks near which have been placed small cairns, while some of the more 

recently established corners are marked by capped iron posts. The 

north ccntrnl portion of the area remains unsurveyed. Many corners 

w, re located in the field and these formed the basis for the construc-

tion of the General Land Office grid on the base map. In areas where 

no corners were recovered, data from the township plats were used to 

complete the grid. In addition to section corners, quarter corners 

that were located in the field are also indicated on the base map, 

since the irregular topography and large number of forested slopes 
made it difficult to locate specific aect:cn corners in certain parts 
of the area. 



The 'founts Peak (30-minute) qua'iran"le, in which the entire 

Noir area is located, was publisheii in 1907. This map constitutes 

the only topor7raphy available in the area. Both U. S. Coast and fleo-

detic and U. S. Geological Survey bench marks are present along the 

Wind River. Additional lines of U. S. GeoloJical Survey bench marks 

were established alon' the Union Trail, which is closely approximated 

by the present Du Noir Tie Camp road, and along the road that leads 

northeast out of Dubois to Little Alkali Creek and the WipTrins Fork 

2iver. Other bench marks are located sporadically throu7hout the 

area, but mostly at remote points not readily accessible for Use as 

control points. laevations for structure contour data were obtained 

with aneroid barometer. In some parts of the area lines of elevations 

were projected many miles from bench marks. The Mounts Peak topom-a-

nhic map was used to construct the profiles for the structure sections. 

Stratigraphic sections were measured by plane table and alidade, 

h 100-foot tape and Brunton traverse, and by a combination of the 

two methods. An aneroid barometer was used to measure the thickness 

of some of the Tertiary formations. 



:acknowledgments 

The investigatfon was carried out under the supervision of 

J. D. Love, whose guidance durin7 all phases of the work was of 

invaluable assistance. The helpful sur-aestions and criticisms of 

Professors D. L. Blackstone, Jr., and 5. H. Knight, Department of 

neology, University of 7.jyomin71 are also aratefully acknowledaed. 

The writer was capably assisted in the field during the summer of 19r1 

by R. J. Burnside and during the summer of l'52 by H. Curry, III. 

delpful assistance was received from the following U. S. leoloirel 

:). urvey paleontologists: R. W. Brown, who has collected and studied 

rossil plants and leaves from the Tertiary rocks of the aroa from time 

to time since 19h1; J. B. Reeside, Jr., and W. A. Cobban, who visited 

the party during the first season and collected Upper Cretaceous 

invert,,1,rates; M. J. Hough, whc spent a few days collectna vorte;rate 

fossils durin- both summers; J. E. Smedley and Helen Duncan, who 

identified invertebrate fossils from the Nadison and Amaden formations; 

and Josiah Bridge, who identified collections free the Leigh dolomite 

(Ordovician). C. L. Gazin, of the U. National Museum, kindly 

identified many of the vertebrate collections. Professor P. 0. 

:*cGrew, University of. Wyoming, offered many helpful suggesVons con-

cerning the stratigraphy and paleontology of the Tertiary rocks in 

the area. 



GEOTUPHY 

Surface Features 

The DU Noir area lies in the northwestern end of the Wind River 

Basin, a structural and topograrhic basin which broadens southward 

;;rld eastward to form one of the major intermontane basins of 'ominr. 

'ithin the mapped aria the basin proper is restricted to a northwest-

trending synclinal valley only a few miles wide; the southern edge 

is approximately delineated the Wind Hiver while the northern ede 

is not well defined and meri-ies with the upland surface that lies along; 

the southern margin of the Absaroka Mountains. 

Regi)ns of rugged mountainous terrain are present south of the 

Wind River and along the northern part of the mapped area. South of 

the Wind River the northeast flank of the Wind River Mountains rise, 

in moderately steep dip slopes throw ;h which streams have cut deep 

canyons. The hi 'hest point in the southern part of the area is '-'arm 

spring Mountain with an elevation of 9,500 feet, about 2,300 feet 

above the adjacent Wind River Valley floor. ''srm ,Trin7 Creek, which 

follows a narrow strike valley along most of its course, has incised 

a precipitous canyon nearly 1,000 feet deep in its lower reaches:. 



The wind River Valley, the term herein used to designate only 

the valley floor upon which the river flows and the aljacent slopes, 

descends from an elevation of 7,500 feet at the western ere of the 

mapped area to 6,700 feet at the southeastern ed7e or at en avera-e 

rate of about ho feet per mile. Downstream from the narrow steep-

walled canyon at stony Point the valley is bounded on the north for 

the most part b.: broad alluvial plains and on the sc'oth by abrupt 

dopes that descend from terraces that were developed on the northeast 

flank of the Wind River Mountains. Upstream from Stony Point the valley 

is formed by a very broad flat alluvial plain developed at the conflu-

(-rice of the Wind and Du Noir Rivers. Near the western wiye of the 

area the valley of Wind River contains much -lacial debris through 

which the river has cut a narrow channel. 
clued 

North of the Wind River _ oadland: 4pro, leveloped in 

nearly flat-lying Tertiary strata. These badlands cnstitute a zone 

)f to 6 miles wide extending from the southeastern corner of the area 

northwestward to the Du Noir River. The general surface of the bad-

lands rises in elevation northward and, in the central portim of the 

arof), culminates in Rpms')orn Peak. The relatively low-lying section 

alcnw the western edge of the map is characterized by irre7ular 

hummocky glaciated topography. 



North of a line trendin7 west and northwest from the mouth of 

Little Llkali Creek to the juncta ,,n of the East and 'rest Forks of the 

1)u Noir liver is an area of rugged mountainous terrain which rises 

to elevations of 9,500 to 10,000 fret alonr the base of the steep 

scarps of the Absaroka Mountains. This belt of irre',ular terrain is 

a zone of folded and faulted Paleozoic and Mesozoic rocks which was 

buried by volcanic debris and subsequently partly exhumed. The zone 

extends both northwest and southeast of the mapped area alo the 

southern margin of the Absaroka Mountains and has been referred to 

as the Washakie Range by Love (1939) who presented a detailed account 

of the geologic and geographic feature, of the range in areas to the 

southeast and the relationship of this structure to other mountain 

ranges in the region. 



The scarp mrking the southern border of the Absaroka Mountains 

is a sher wall of flat-lying Tertiar:; pyroclastic rocks nearly 1,000 

feet Li 7h wich dominates the landscape :In the extreme northwest 

corner of the Wind River Basin. The range is a plateau remnant, about 

11,00 feet in elevation, which at one tire probably extended across 

the "ind River Basin but has since receded to its present position 

as the basin was reexcavated by Wind River. The plateau surface is 

broken by isolated peaks and rounded hills that reach elevations of 

12,000 feet or more. Continental Divide is located al out 3 miles 

northwest of the northwestern corner of the mapped area. In this 

general locality, too, is the divide between the Wind River and Sho-

sho,,e giver drainw-es. Because of active erosion by the major streams 

the se-thern margin of the Absaroka Mountains is very irregular, with 

prominent ridges along the interstream divides, such as flu Noir 

Butte, the Ramshorn, and Elkhorn Ridge, extending several miles south-

word from the ,77eneral mass of the range. The most conspicuous of 

these narrow precipitous ridges is the Ramshorn which culminates ln 

Ran shorn Peak, a sharp angular pinnacle 11,625 feet in elevation, 

L'orming the most prominent peak in the entire area. 



The DU Noir River, the main tributary of the Wind River within 

the mapped area, flows thrcu-h a broad flat-floored valley that is 

from one-half to three-quarters of a :rile wide and approximately 8 

miles long. The valley isa strikinr physiographic feature in an other-

wise ruts Ted and irregu:lar terrain. East and West Forks, w ich join 

to form the Du Noir River at the upper end of the valley, flow throur,4-

canyons along most of their courses as do other tributaries to the 

river. Horse Creek, which enters the Wind River at the town of 

Dubois, is also charact'.rized for the most part by a broad flat valley 

in its lower reaches and by canyons toward its headwaters. The 

Wi-ctins Fork River, along the northeastern el-e of the mapped area, 

is bounded by precipitous canyons along most of its course. 

Drainarre and Water 6upply 

The entire area is drained by the Wind River, which heads about 

12 miles west of the mapped area in the vicinity of To7wotee Pass, 

and its tributaries. The main tributaries include the Du Noir River, 

Warm 4rinv Creek, Horse Creek, and the Wir7ins Fork River, a tributary 

of the North Fork which esters the Wind River 3 miles southeast of the 

lrea. 



Me only gar,in7 station of the U. Geological ourvey on the 

Wind River within the mapped area is located near btony Point, about 

13' miles downstream from the confluence of the Wind and Du Ncir 

Rivers. The discharge of the Wind River at this point during the water 

year 19113-19h9 varied from a minimum of );6 second-feet per day for 

the period March 2-30 to a maximum of 502 second-feet on June 13, and 

from a mean of 51.3 second-feet during March to a mean of 543 second-

feet during June (Paulsen, 1951, p. 208. The mean annual discharm 

for the calendar years 19146-190 was 611,1143 second-feet. 

All of the main tributary streams are perennial and head in 

high mountainous areas where they are char-ed the year around by melt 

water. Smaller streams that flow throughout the year include Bench 

Creek, Crooked Creek, and Long Creek. Many tributaries of these 

streams are fed by springs. In the badland areas most of the streams 

are intermittent and flow only during the spring runoff and after 

ra:ns. Flash-floods are likely to occur in their channels during 

heavy rainstorms, at which times they become heavily laden with silt 

frcm the soft underlyin7 Tertiary strata. 
much 

Because/of the area is traversed by perennial streams the need 

for other water supplies for stock and irric,ation purposes is not acute. 

Water for irrigat;on is derived mainly by diverting water from the main 

streams into irrigat'on ditches which extend along the edges of the 

valleys. Trail Lake, located in sec. 3h, T. )th N., R. 103 W., is uti-

lized As a reservoir from which water is used to irrigate meadows on 
the upland surface northeast of Pickett's ranch. Since the mountainous 
areas contain numerous small streams, springs, and ponds the water supply 
for summer Frrazinr, 7enerally presents few problems. Much of this water 
is also excellent :or domestic use. 



water for domestic use for the ranches located in the valleys is 

derived mainly from wells, and in some cases from sprin,s. Wells, 

rsrticularly those located on the valley floors, are usually shallow 

and bottom in alluvial gravels. Some, however, are deep encu-h to 

penetrate the underlying Tertiary sandstone. 

Climate and Vegetation 

The clinate of the flu Noir area is semiarid to aril. Records of 

the U. . Veather Bureau at Dubois show the av ,rage annual precipita-

tjon for the period 1907-1952 to be 9.29 inches. Nearly half of the 

precipitation comes during the months of April, May, June, and July. 

Little data are available for the mountain areas but the precipitation 

in those regions is considerably greater as evidenced by the thick 

growth of trees and other vegetation. The amount of moisture in the 

valley portions is not su7ficient for agricultural purposes, and 

filming is succeesful only where additional water is supplied by 

irrigation. 

The mean annual temperature, compiled from climatic data of T)ul,ois, 

is 39.70 . for the period 1907-1952. Daily and seasonal variations rre 

great. The average length cf the growing season is about dd days with 

the average date of the last killing frost in the sprint as June 11 

rind the avorarre date of the first killing. frost in the autumn as .ep-

tember 7. The average annual snowfall for the period 1906-19113 W86 

39.2 inches at Dubois, but is considerably r!reater in the mountains. 



The records of the U. eather Bureau at Dubois are elven in 

Table 1. 

Jince the averaee annual precipitation is less than 10 inches 

in the basin the native vegetation is sparse and consists mainly of 

grasses and sagebrush. Some willows and pines occur alone the streams. 

The mountain areas, which receive much more moisture, contain thicl-

dense nine forests and plentiful ;Tess, flowers, and other types of 

vegetation. The principal varieties of erasses are wheat, sedge, 

fescue, mountain and noddine brome, mountain timothy, big blue grass, 

juncus, and wild rye. Larkspur, lupine, and Astraealus are also 

eresent. In the mountain areas the forests consist mainly cf lode--

pole pine, surer pine, spruce, and T)ouglas fir. Aspens are also 

common; cottonwood and do7wood trees are found alone streaf.s at lower 

elevations. Through irrigation, extensive hay meadows have been developed 

by ranchers alonr the main valleys. Besides the raising of hay, mainly 

alfalfa, brome, cud meadow fescue for winter feed purposes, small 

grans, such as oats, barley, and intermediate wheat are also culti-

vated. 

Transportation and Settlement 

Dubois, with a population of 279 according to the 1950 census, 

is the only town in the area. It is located on U. S. Highway 27 which 

parallels the Wind River threugh the southern part of the area. The 

highway affords the best avenue of travel into the area. The nearest 

railroads are at Lander and Riverton, Wyoming, both about 50 miles to 

the southeast. 



 

Table 1. Average Monthly and Annual Precipitation and Temperature at ri:boisr. 
(Compiled from U. weather Bureau Records) 

Jan. Feb. Mar. Apr. ' June July All'r. -ept. '?ct. Nov. 'nee. Annual 

Precipitation .' 7 . .5h 1.0', 1.36 1.23 . 7 . 3 3.C1 . .37 .33 9.29 
(inches) 

Temperature '.'• 23.3 2. (' -, .2 Y').7 rl.::, ro.-1 - .t, --.. '..2.n n.2 ," 7(f. .7 
(0 Fahrenheit) 

*Incomplete records for period 1907-1952. 



Improved roads extend alonr, the main valleys and lead to ranches 

in those areas. A graded road extends southward frcm Highway 2 7 to 

the former site of the Du Noir Tie Carp on Mum Spring Creek. Only 

the roads that lie at lower elevations are suitable for year around 

travel; roads at higher elevations are commonly blocked by snow 

during the winter months. 

The principal occupations of residents of the region are ranching 

and lumbering. Ranch headquarters are usually located along the main 

streams where irrigation water and bottom land are available for the 

raising ofi hayd. Summer grazing areas are situated in the mountains 

or ..seev40444,anraftmee-- larci$ .several ranches maintain permanent camps 

as bases for summer activities in the mountains. Because of the 

proximity to extensive primitive mountain areas and the accompanying 

big-game hunting and fishing, guest-ranching has become an important 

occupation. The extensive forests in the northern portion of the 

mapped area and alon,, Warm Spring Creek have been the site of logging 

operations for many years. This industry accounted for much of the 

early settlement of the region. The lumber has been rsed Ian-rely for 

the production of railroad ties. Because of the necessity of good 

roads for heavy logging equipment many remote localities have been 

made accessible for automotive travel. 

A 



Figure 2. Generalized columnar section of Co4.5dc36101 
rocks in the Du Noir area. 
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Complete sections of Paleozoic rocks are exposed on the northeast 

flank of the Wind River Mountains a-id at the westrl*n end of Spring 

Mountain. These two sections, wnich lie only about 10 miles apart, 

are excellent tie-points for correlation and study of the Paleozoic 

sequence since the outcrop belts diverge basinward along the Owl Creek 

Mountains on the north and the Wind River Mountains on the west. 

The Mesozoic rocks are well exposed slow? Horse Creek and Little Horse 

Creek; some of the older Mesozoic formations are exposed alom! the 

Wind River near Dubois. These occurrences constitute the northwestern-

most exposures of Mesozoic rocks in the Wind River Basin and therefore 

offer the best opportunities for correlation with similar strati-raphic 

units in regions to the west. Inasmuch as a detailed stdof the 

Mesozoic .areal. had been made by the U. S. Geological survey in the 

Horse Creek area (Love, et al., 19h7) the author has freely drawn 

from this information for the stratigraphic discussions of those 

formations. Tertiary strata, which form an uninterrupted sequence 

about 5,000 feet thick in the central portion of the mapped area, 

cover a large part of the area. A variety of Quaternary depos, 

including glacial moraines, landslides, terrace gravels, and alluvium, 

have been differentiated. 



Precambrian Rocks 

Precambrian rocks crop out alone, Warm Spring Mountain and in 

many places in the northeast portion of the mapped area where they 

form the core of a lame anticlinal structure. Detailed studies of 

the Precambrian rocks were not attempted. Gray and pink coarsely 

crystalline granite and granite gneiss are the predominant rock types. 

They consist mainly of quartz, feldspar, and mica. Many of the rocks 

are schistose, with an abundance of biotite and appreciable amounts 

of pink garnet. Some of the gneissic granites are cut by thin pegma-

tite dikes and quartz veins. 

The unconformity between Precambrian and Cambrian rocks is not 

readily observed as the contact is commonly obscured by talus from 

the overlying Flathead sandstone cliffs and by dense forest cover in 

many parts of the area. It is thought that the contact is relatively 

even and that local relief along the contact is not pronounced, 

although the thickness of the Flathead sandst-ne varies about 50 feet 

within the area. Regionally, however, the thickness of the Flathead 

sandstone varies greatly, and this variation is thought by Miller 

(1936, p. 115) to reflect the relief of the Precambrian peneplain. 

In some places the contact is not sharp, with the coarse Flathead 

arkoses grading downward through a weathered zone into unweathered 

granite. 



Cambrian system 

Flathead sandstone 
The nave "Flathead formation" was oricTinally proposes by Peale 

(1093, p. 20-22) from exposures in southwestern Montana to include 

a basal quartzite or sandstone, termed the Flathead quartzite, and an 

upper teen shale secrence designated the Flathead shales. In the 

Oros Ventre Mountains Blackwelder (191d, p. 417) included the shales 

in the lower part of the Gros Ventre shale an restricted the term 

Flathead to the 1,asal sandstone. The Flathead sandstone (Flathead 

quartzite of many writers) is now generally accepted in this restricted 

sense and has been recomized over wide areas in western and central 

Wyoming. In the Wind River Canyon, Miller (1936, p. 124) included 

both the Flathead sandstone and the Gros Ventre shale in the Depass 

formation, because there the contact between the two was found to be 

gradational. Tourtelot and Thompson (1948), however, separated the 

two formations in that area and present a brief summary of the prob-

lems involved in the Cambrian nomenclature. The name Depass has not 

been generally accepted in central IsTyomin. 





 !filler (1936), who made a pal(:ontolo7ic and strati7raphic strt, 

-AVM 
of the Cambrian rocks in northwestern Wyorin7, concludes that paleon-

tolo-,ic evidence ft44.seripee, that the Flathead sandstone is larely, 

if not wholly, Middle Cambrian in a7e. The contact between the Flat-

head sandstone and the overlying Gros Ventre shale is marked by a 

change from quartzitic and, in part, shaly sa-dtone below tc soft 

micaceous shaly sandstone &)ove. The litholoAc change is not pro-

nounced, however, and in places it is more or less gradational. The 

contact is also marked by a topographic change from Cliffs below to 

weathered slopes above. 

Gros Ventre shale 

The Gros Ventre shale was named by Blackwelder (1918) from 

exposures on Doubletop Peak in the Gros Ventre Mountains, approximately 

2L miles southwest of the mapped area. The sequence probe:ly includes 

the lateral equivalents of the Flathead shales and the lower part of 

the Gallatin formation of Peale (1d93, p. 20-251 in southwest Montana. 

At the type section the Gros Ventre shale is 769 feet thick and can 

be divided into three distinctive litholoAc units: a lower shale 

unit, a middle limestone unit called the Death Canyon limestone by 

Miller (1936), and a thick upper shale and limestone unit. These units 

are readily distinguishable throughout the mapped area. The formation 

crops out alone Warm 6prim,! Creek and in many places in the northeastern 

part of the area. Outcrops of the shale units comnonly are 7ras covered 

slopes and good exposures are rare; in contrast the Death Canyon lime-
stone member forms vertical cliffs and constitutes one of the most 
conspicuous units in the Cambrian sequence of this re7ion (fi7ure )!). 



Becau_e of poor exposures no detriiled measured section of the 

Gros Ventre shale was obt'ned in the mapper'. area. A generalized 

section waL, measured on the northwest end of Spring Mountain, -4here 

it is 503 feet thick. le sect:on on Warr Spring Creek in the extreme 

southwestern corner of the area is 7h7 feet thick (Miller, 1936, p. 

132). In areas to the east Love (1939, p. 132) reported thicknesses 

ranging from 550 to 700 feet. 

The lower unit has a uniform thickness of about 110 feet through-

out the mapped area. It consists of greenish-gray, tan, and pink 

shalt' micaceous very fine-grained sandstone that is highly c1auconitic 

in most places. The basal part contains some beds similar to those 

in the upper part of the Flathead sandstone so that the c n. :,act in 

places is gradational. The Death CLn:dion member, which ranges in 

thickness from ihO tc 219 feet, is characterized by gray thin-bedded 

crystalline cliff-forming linesto-e that is commonly mottled tan by 

the inclusion of granular tan irregular masses. 

The uppPr unit is h21 feet thick on Warn Spring Creek (Miller, 

1Q36, p. 132) and only 25h feet at the Sprinp, Mountain locality. The 

sequence is composed mostly of soft greenish gray micaceous shale 

with varying amounts of thin-bedded gray limestone which increase in 

abundance toward the top. , The limestone commonly contains beds of 

flat-pebble conglomerate. Best exposures of the shale can be seen j.n 

the road cuts along the switch-backs that descend into Warm Spring 

Canyon southwest of Harrison's ranch. 



No fossils were found in the formation by the author, but a few 
0 

trilobites and brachiopods have been reported from the Warm Spring 

Creek section (Miller, 1936, p. 132) and adjoining areas to the east 

(Love, 1939, p. 16). The fauna indicates a Middle Cambrian ane, whi oh 

alrees with that assigned by Blackwelder (1910 to the type section. 

The contact between the Gros Ventre shale and the overlyino-

nallatjn limest-ne is marked by a sharp topographic break and by a 

chanr,e from predominantly shale litholcry below to predominantly lime-

stone above. Wherever the contact was observed it appeared to be 

conformable, but the variation in thickness of the upper shale unit 

may be indicative of a disconformity between the two formations. A 

disconformity was noted by Miller (1936, p. 122) in the Teton Iloun-

tains and Blackwelder (1916) at the type section in the Gros Ventre 

Mountains. Inasmuch as the Death Canyon limestone also thins con-

siderably northeastward from Warm 4rin,7 Creek the thinning of both 

of the upper units may be due largely to nondepositi(n. 



Gallatin limestone 

The Gallatin limestone, the youngest Cambrian formation in the 

area, was named and described by Peale (1093, p. 22-23) from exposures 

in southwestern Montana. At the type section it included in its 

lower part limestone and shale of Middle Cambrian ar,e, which probably 

constitute the upper part of the Gros Ventre shale as that formation 

was defined by Blackwelder (1910, and limestone of Late Cambrian 

rite 'n its upper part. Inasmuch as the Gallatin limestone, in its 

restricted sense, contains only strata of Late Cambrian acT and is 

therefore not completely representative of the type Gallatin, Weiss 

p. 1104) applied the term Beysen formation for the Upper Cam-

brian rocks in Wind River Canyon. That name, althou-h extended into 

the Gros Ventre Mountains by Foster (19)t7, p. 1547), has not gained 

wide acceptance. 

The Gallatin limestone is a resistant sequence that forms con-

spicuous cliffs above the Gros Ventre shale slopes. In Warm Spring 

Canyon it constitutes the lowermost series of ledges in the precipitous 

canyon wall (fi7ure 5). The formation is also present and well 

exposed in the northeastern portion of the area. On Warm Spring Creek 

it is 365 feet thick. The Du Noir member, which forms the basal unit, 

was named by Miller (1936, p. 125) and the type section is about 2 

miles west of the Du Noir Tie Camp, in the southwest corner of the 

area. 



., 



In Warm Spring Canyon the Du Noir limestone member is an easily 

recognizable 18-foot cliff-forming unit of gray thin-bedded highly 

glauconitic and oolitic limestone with sme flat pebble conF!lomera4- es. 

The overlying unit, which is 54 feet thick and generally poorly 

exposed because of talus cover, consists mainly of soft greenish Pray 

shale with a minor amount of thin-bedded griy limestone. The uppermost 

sequence which forms the main mass of the formation is a hard resistant 

series of Fr,y thin-bedded to massive limestones. Dame of the exposed 

surfaces weather with a rough pitted surface similar to the overlying 

Bi ghorn dolomite. The upper part of the unit is commonly mottled 

14:th tan small irregular granular limestone masses. The formation 

in many places contains caverns filled with red earthy deposits 

which, where exposed on the sides of cliffs, contribute much red 

staining to the outcrops. Because of this, the outcrops, when viewed 

from a distance, appear to contain a large amount of red material. 

The caverns may have been developed and filled during short periods 

of erosion in Late Cambrian time and as such may represent local 

disconformities within the formation. On the other hand they ;lav 

have been formed and filled at a much lat - r date. 



`section of lallatin limestne measured on north wall of Warm Spring 

Canyon in sec. 1, T. Ll N., 
01•111••• MEI 

R. 10d W. 
mm• 

Bighorn dolomite. 
Feet 

Gallatin limestone: 

Limestone, white to gray and tan mottled, thin-bedded 
71auconiticN; sporadic brachiopod fra7ments.. ),c 

Limestone, crray, thin-bedded, cherty at top; al'undant 
trilobite fragments at top. 36 

Limestone, gray to buff, massive to thin-bedded; cavernous 
with caverns containing red earthy material which stains 
cliff red. 97 

Limestone, gray, thin-bedded, conglomeratic in part with 
granule size fragments of ,-lauconite(?). 31 

Largely covered interval; underlain mostly by soft 
ereenish gray shale and gray limestone. 5h 

flu Noir limestone member. Limestone, eray, thin-bedded, 
highly jauconitic, oolitic; some flat-pebble 
conglomprates; sporadic brachiopod fragments at top; 
forms c)iff. 118 

767 
Gros Ventre shale. 



Only unidentifiable trilobite and brachiopod fragments , iert,found 

in the Gallatin limestone. However, in his stules of the Cambrian 

F,errence of this region Miller (1936, p. 1/40-1111) collected fossils 

from many faunal zones in the Gallatin limestone and correlated them 

-4ith zones in the type St. Croixan (Upper Cambrian) of the upper 

Mississippi Valley. 

The contact between the Gallatin limestone and the overlying 

Bighorn dolomite is not sharp in the section measured in Warn Spring 

Canyon, but is marked only by a gradual chan7r from 7'ay limestone 

below to buff granular limestone and dolomite above. The contact is 

likewise difficult to determine in the cliff faces elm, the cnnvon. 

In mar* places throughout the area, however, a sharp topographic 

change delineates the contact as the more easily eroded thin-bedded 

limestone forms slopes beneath the very resistant massive Bighorn 

dolomite. Love (1939, p. l9' states that the Bighorn dolomite rests 

with slight disconformity on the Gallatin limestone. In some arras 

Miller (1936) found an erosional disccnformity at the top of the 

Cambrian while in others the co act appeared to be conformable. 

Miller (1936, p. 131' noted the presence of 100 feet of beds at the 

top of the Gallatin limestone on Warm Spring Mountain that were absent 

about 3 miles to the west. Since the Gallatin limestone is Upper 

Cambrian and the lower part of the Bighorn dolomite is considered to 

be or Middle or Late Ordovician a-e (Thomas, 19h8, p. 30) this break 

represents considerable time. 



Ordovician system 

Bighorn dolomite 

Along the flank of the Wind River Mountains the Bighorn dolomite, 

which was named and described by Darton (1904, p. 39b-396) from 

exposures in the Bighorn Mountains, is divisible into three litholo ic 

units: a basal lenticular sandstone called the Lander sandstone member 

by A. K. Miller (1930, p. 196', a!: unnamed middle massive dolomite 

member, and an upper thin-bedded dolomite member called the Leigh 

dolomite by Blackwelder (191.3). Within the mapped area only the 

upper two dolomite members are believed to be present, althour,h, owing 

o its lenticular nature and thinness, the La'der sandstone may be 

present in areas where the basal part of the formation is concealed. 

A 1-foot bed of coarse-grained sandstone at the base of the Biahorn 

dolomite was observed by the writer along Torrey Creek near the Trail 

Lake Ranch, approximately 5 miles south of the Fish Ranch. Love 

(1939, p. 1,;) renorted the Lander sandstone to be present in several 

places in areas to the east, with thienesses averaaing about 7 feet. 



The Bighorn dolomite forms massive cliffs throu!hout most of its 

area of outcrop (figure 5). It is 2514 feet thick in Warm Spring 

Canyon and 296 feet on top of Spring Mountain in the W. sec. 33, T. 

113 N., R. 106 W. The lower massive member varies from 170 to 21'9 

feet in thickness and is crr.pobed of buff very resistant massive 

granular dolomite which weathers with a charpcteristic romt pitted 

surface. The lower part of the member is qu'te limy and commonly 

more gray in color but still retains its granular nature. The Leith 

'iolorlite member at the top, 1,7 to dh feet thick, consists of stray to 

pink platy dense porcellainous dolomite, the lower part of which 

we athers clvilky white and constitutes a conspicuous unit that :,enerally 

forms reentrants along the cliff faces. the urger part of the member 

is similar to the massive dolomite in the lower part of the formation. 

The variation in thickness of both members is most probably due to 

the unconformitios at the top and bottom of the formation. 



ject:on of Bighorn iiolomite measured on north wall of Warm ring 

Canyon in sec. 1, T. 41 N., R. 10'3 W. 

Feet 
Darby formation. 

Bighorn dolomite: 

Leigh dolomite member: 

Tolomite, light buff and pink, granular to crystalline, 
thin-bedded; upper part earthy and contains layers of 
calcite crystals as much as 1 inch thick and cavities 
as much as 1 foot in diameter filled with calcite 
crystals; upper part brecciated. 38 

o o1 mite, gray and pink, massive, crystalline, dense. 9 

Dolomite, white and light gray, pinkish at top, weathers 
chalky white, dense, porcelain-like, thin-bedded; 
contains brachiopods and molds of small gastropods. 3h 

Dolomite, mottled pink and white; contains cavities 
filled with calcite crystals. 3 

7ri 
Lower part of Birtorn dolomite: 

Dolomite, huff, massive, granular, sugary, fetid in part; 
contains -,eodes as much as 1 inch in diameter filled 
with calcite crystals; weathers with characteristic 
rough-pitted surface. 101 

Limestone, or dolomite, huff, granular, in beds 1 to h 
feet thick, blocky, sugary texture in part; some 
surfaces contain characteristic pitted weathering; 
crinoid stems lr feet below top. 69 

176 

Total thickness Bighorn dolomite. .27 

Gallatin limestone. 



The problems involved in the a -e and correlation of the Big.horn 

dolomite, which have long been controversial, have been summarized 

by Thomas (1952, p. 35; 194- , p. 33\ and Love (1939, p. 20). "ntil 

1930 the lower part of the formati:n was thought to be Middle Ordo-

vician (Mohirskian-Trenton) in a -e and the upper part to be late Upper 

Ordovician (Richmond) in a--e. A. K. Miller (1930, 1932) found in 

the Lander sandstone near Lander, Wyoming, a large fauna, chiefly 

cephalopods, which consisted of both Mohawk and Richmond species. 

He (Miller, 1932, p. 203, 2'19) concluded that the appearance of Rich-

mond fossils in this case was sufficient to fix the a ,e of the lower 

part of the formation as very Late Ordovician. More recent invosti-

rratons of North American Ordovician cephalopods by Flower (1916, 1952) 

have shown that Bighorn-type forms occur in New York and Ontario in 

beds of definite late Trenton acm. Thomas (1952, p. 35) summariz s 

"The Bighorn may be correlated with certainty with strata of similar 

age through wide areas in northern North America, but the determfna-

tion of the are of these units in terms o" standard Ordovician time 

remains a problem." 

A few horn corals were the only fossils observed in the massive 

dolomite member wit in the mapped area, but the Leigh dolomite contains 

crinoid stems, small brachiopods, gastropods, and ostracodes. A col-

lection obta in ed from the Leith dolomite along the Wi7g,ins Fork River 

in SEi sec. 3, T. )i3 R. 106 W. ccnta]ned an abundance of crinoidN., 

stems and small poorly preserved brachiopods tentatively identified as 

Catazjga? sp. Josiah Bridge states (memorandum to W. R. Keefer, June 12, 

1953) that species of Catazyc'a are common in both uppermost Ordovician 
and lowermost Silurian horizons, but that no exact stratigraphic deter-
mination could be made because specific identification was impossible. 

-443-



tle further states, ho4ever, that the material is similar litholoically 

to collections made b. R. K. Hose in the BicThorn Mountains, which are 

late Ordovician in acre. Thus it apvars that at least the upper part 

of the Di-horn lolomite is Upper Ordovician in a e. 



There is an erosional unconformity, marked b2, earthy beds qith 

layers and cavities filled with calcite crystals, at the top of the 

Bighorn dolomite. In Warm 6prin Canyon the contact appears to have 

as much as 20 feet cr relief locally- and at one place in the canyon 

wall a lare mass of zbreccia was otseried at the upp-r contact which 

is thought to be a sink hole deposit that was developed in the Big-

horn beds prior to the deposition of the Darby formation. The contact 

is also marked by a conspicuous topographic break. 



Devonian system 

Darby formation 

The Darby formation was named by Blackwelder (1918) from 

exposures on the west slope of the Teton Mountains and includes all 

of the stmta of Devonian a.:,e in that area. The formation has been 

traced eastward into the Gros Ventre, 'and River, and Owl Creek 

Ranes. At most places in the mopped area the Darby formation is 

poorly exposed, commonly forming topographic saddles or benches 

between the resistant beds of the ovorlying Madison limestone and 

the underlying Bighorn dolomite. However, along the north side of 

Sprim7 Canyon it is well exposed and constitutes a very distinc-

tive unit. Most of the formation is also well exposed in a large 

excavation just south of the Horse Creek road in the 6Wi sec. 19, 

T. h3 N., H. 106 W., where material was removed for surfacin7 roads 

in the vicinity. Other exposures were observed in the core e the 

Du Noir anticline along the Last Fork of the .11] Noir River, and at 

the eastern end of Spring Mountain in Wi7r!ins Fork Canyon. 



The format- on is 193 feet thick in Warm Spring Canyon and 209 

feet thick on Spring Mountain. It consists mainly of buff, irray, ar0 

brown dolomites and greenish gray and red siltstone anA shale. The 

most characteristic beds of the sequence are the dark brown hard fetid 

dolomites which are readily distinguished from the Bic,horn dolomite 

and the Madison limestone, although some of the lower limestones of 

the Madison limestone are superficially similar. On opring Mountain 

it contains some thin beds of red, tan, and qray fne-grained soft 

porous thin-bedded sandstone. Near the top of the formation in Warm 

Spring Canyon is a white to pink granular limestone bed containing 

an abundance of limy oolites and large frosted sand grains. Also at 

this locality, about 35 feet above the base, art. lenses of coarse-

(Trained sandstone and granule conglomerate containing framents of 

limestone in a limy matrix; these appear to be of local extent only 

and probably indicate local disconformities within the formation. 

The base of the Darby formation is very irregular due to the erosillal 

unconformity on the top of the Bighorn Aolomite, 



6ecticn of Darby formatio;1 measured on north wall of Warm L=prinz 

Canyon in sec. 1, T. 1 l N., R. 108 W. 

Feet 
adison limestone. 

Darby formation: 

Poorly exposed; underlain mostly by interbedded shale, 
siltstone, and limestone; varicolored whi te, pink, 'Town, 
gray, greenish gray, and red. 59 

Limestone and dolomite interbedded, white and pink; 
geodes at base. 10 

oiltstone, mottled red and green, shaly, sandy in part, 
slightly dolomitic. 

Limestone, mottled pink and white, thin-bedded and slabby, 
extremely ,-ranular and appears oolitic in part with 
fine grains of calcite and large frosted sand grains. 

Dolomite, dark gray, brown, and pink, crystalline, massive 
to thin-bedded, hard, fetid; minor amount of green and 
red siltstone. 18 

Siltst ne, red and greenish gray, shaly. 1 

Dolomite, brown, granular to crystalline, massive to 
thin-bedded, fetid. 214 

Siltstone, greenish gray and red, thin-bedded; minor amount 
of red shale and hard brown dolomite; poorly exposed. 31 

Dolomite or limestone, buff, gray, and brown, granular to 
crystalline, platy, hard; rings when struck. 2 

Dolomite, light gray, dense, hackly and splintery; locally 
contains lenses or coarse sandstone and granule con-
glomerate with fragments of calcite in a limy matrix. 

Dolomite, light gray and brown, finely-granular, thin-bedded, 
hard, ledge; upper 3 feet fetid and contains geodes as 
much as 14 inches in diameter filled with calcit' crystals. 15 

Dolomite, dark gray to dark brown, crystalline, massive to 
thick-bedded, fetid. 12 

Dolomite, buff and gr-en, shaly in part, soft, sandy. 2 

Dolomite, brown, thin-bedded; base very irrecTlar. 6 

Bighorn dolomite. 193 
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No fossils were found in the Darby formatiol: of the mapred area 

and few have been found in adjacent rerrions. Recent studies of 

Devonian rocks near the north end of the Biihorn ,k)untains, north-

central Wyoming, have been made by Blackstone and McGrew (195h). 

There the sequence is charactPrized by a basal conglomeratic channel 

deposit containing Early Devonian fossils and an upper 250-foot unit 

of dolomite, limestone, and siltstone with frosted sand groins con-

taining fossils of Middle to Late Devonian a.-e. Blackstone and McGrew 

(1954) correlated the lower channel deposit with the Beartooth Butte 

formation and the upper part with the Jefferson limestone and Three 

Forks shale of northwestern Wyoming. Correlation of the Darby forma-

tionat the northwest end of the Wind River Mountains with the Devonian 

sequence at the north end of the BiThorn Mountains is uncertain; the 

Darby formation may be equivalent to only the upper part of the 

Devonian sect; on in the latter region. In western Wyoming the forma-

tion is considered to be Late Devonian in are and is correlated with 

the upper part of the Jefferson limestone of Idaho (Cooper, et al., 

19).12). 

The contact between the Darby formation and the overlying Madison 

limestone is marked by a sharp topographic break and by a change from 

red shale and siltstcne and brown dolomite below to predominantly 

gray crystalline limestone pove. No evidence of an unconformity be-

tween the two formations was seen in the mapped area, but Love (1939, 

p. 22) noticed a sharp erosional unconformity in Wiggins Fork Canyon. 

Blackwelder (191d) reported at least local erosional unconformities at 

the type section in the Teton Moon wins to the west. 



Carboniferous systems 

Mississippian system 

Madison limestone 

The Madison limestone forms extensive outcrops along the northeast 

flank of the 'ind River Mountains, on 6prin7, Mountain, and on the 

high ridge north of the Horse Creek Ranger station. It also forms the 

bulk of rocks exposed in the Du Noir anticline in the northwestern 

part of the area. The formation is 7h0 feet thick on the west end 

of spring Mountain near Livingston's Ranch, but the thickness is pro-

bably variable because of a pronounced unconformity at the ton. There 

is a regional thickening westward, however, and in the Gros Ventre 

Mountains the Mississippian limestones total 930 feet in thickness 

(Love, et al., 1951a% 
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No detailed section of the Madison limestone was measured, but 

the lithology is quite uniform throu7hout. it consists mainly of 

resistant bluish gray to gray massive to th4 n-bedded crystalline lime-

stone. The limestone is commonly mottled tan because of inclusions 

of tan granular material similar to those in both the Gallatin lime-

stone and the Death Canyon member of the Gros Ventre shale. At most 

localities the basal part of the formati,n contains thin beds of 

buff granular dolomitic limestone sir.ilar to some of the strata in 

the upper part of the Darby formation. The lower beds also contain 

masses of breccia consisting of angular limestone fragments in a red 

earthy matrix. Weathering and erosion of these causes conspicuous 

red staining on many outcrops. Massive to bedded chert layers as 

much as 15 feet thicl.: are present at several localities on the north -

east flank of the Wind River Mount 'ins. Caverns are commonly developed 

in the limestone, especially in the more granular beds. In some places 

noar or at the top of the Madison limestone, a zone, estimated to be 

100 feet thick, of red shale and thin-bedded tan to yellowish 44olo-

mite and lirestone resembles beds in the upper part of the Amsden 

formatlon. Abort 2 niles north of the Horse Creek Ran7er stat4 on 

this ?one is overlain by about 20 feet of Madison-type limestone. The 

sequence was not observed alon- the northeast flank of the Wind River 

Mountains, but is thou7ht to 1)e present in places in the northwestern 

part of the Du Noir area. 



 

The Madison limestone, named by Peale (1393, p. 32) from the 

:tan -e in north-central Montana, is considered to be of Larly 

age (Weller, et al., 191L8). There is evidence to 

indicate, however, that the formation, as it is defined in tLis 

report, also includes strata of later Mississippian aie re-ich probably 

ire equivalent to some parts of the Middle and Upper Mississippian 

`'rater limestone of northeastern Utah, sotheastern Idaho, an western 

'yoming (Williams and Yolton, 19h5). A Late Mississippian fauna from 

the upper part of the Madison limestone slow, Bull Lake Creek, approxi-

mately LO miles southeast of the T;t1 Ncir area, was described by Branson 

and Greger (1918) and, because of both fzunal and litholoc7ic distinc-

t'ic,n, these strata were subsequently named the Sacalawea formation 

(Branson, 193'0. Love (1939) also reported Late Mississippian fossils 

from this sequence. 

The followin,7 collect on, identified by J. medley, was obtained 

approximately ion feet below the top of the Madison limestone at the 

Spring Mountain locality: Syirifer striatus var. madisonensis (of Girty, 

Lulrifer sp. undet. aff. S. Missouriensis Swallow, Spirifer cf. 

increbescens Hall, 6pirifer sp., Composita sp. indet. Smedley ocn-

eludes (written communication) that the absence of Syirifer centronatus 

Winchell, particularly from a fauna composed largely of spirifers, is 

rather unusual and that it may represent a facies of the Madison that 

is a little younger than the typical Madison lilestone. The collection 

also contained crinoid columnals, fenestellid bryozoans, and corals. 
Although the specimens were too fragmentary and poorly preserved for 
specific determination, Helen Duncan (writers communication) concludes 
that the coral faunule is not one that would be considered typical 
Madison, at least not typical of the lower part of the formation where 
the characteristic Madison fauna is best developed. 



Thus it appears likely that Mississippian strata younger than 

true Madison are present in this region, h-ut as yet insieficiert 

litholoLl'ic and faunal data are available to warrant separation of the 

sequence into two formations in the Du ';oir area. The term 3acaiawea 

formation has not gained wide acceptance. 

One of the most pronounced erosional unconformfties in the Paleo-

zoic sequence of this reqion occurs between the Madison limestone and 

the overlying Darwin sandetnne member of the Amsden formation. The 

Darwin sandstone was arpPrently deposited on a karst topography 

developed on the top of the Madison limestone that may have as much 

36 )3c' feet of relief (fig. in a distance of 3 miles. Many dip 

slopes formed on the top of the limestone were observed to contain 

crPcks and joints filled with red sandstone i,, areas where the men 

mass of the Darwin sandstone has been stripped away by erosion. 



Pennsylvanian system 

Amsden formation 

The Amsden formation was named and described by carton (190h, 

396-397) from exposures in the Bi7horn Mountains and included the' 

strata lyin- between the Madison limestone and the massive crossbedded 

Tensleep sandstone. Two distinct lithologic units, the Darwin sand-

stone member at the base and an upper predominantly shale and dolomite 

sequence are readily recognized throughout the mapped area. With the 

exception of the Darwin sandstone, which forms cliffs in most places, 

the formation is generally poorly expsed due to the weak nature of 

most of he strata and to talus cover from the overlying Tensleep 

sandstone cliffs. The upper part of the formation characteristically 

produces red and yellowish soils which are -enerally surficient for 

reco-nition of the sequence. 

The formati, n is 291 feet thick near Livingston's Ranch in the 

jWi sec. 29, R. 1,3 N., R. 106 W. and 309 feet thick along Esmond Creek 

near its junction with the West Fork of the Du Noir River in the NE1 

sec. 5, T. 113 N., R. 106 W. At these two localities the exposures 

are poor and detailed lithologies could not be obtained. A detailed 

section waJ measured on the north side of Little Warm Spring Creek 

which lies outside the mapped area about 2 miles southwest of Dubois 

in the NEB; sec. 15, T. hl N., R. 107 W. Here the format on is 356 

feet thick. 



,,ection of Amsden format' on measured on the north side of Little 

'arm ,_pring Creek in secs. lh, 15, T. hl N., R. 107 "., about 

2 miles southwest of Dubois 

Feet 

Tensleep sandstcne. 

Amsden formation: 

Dclomite, gray to pink, fine-Trained; 6 inches gray 
(-heft at top. 2 

Shale, grayish green; some thin partings of dolomite. 2 

:Jandstone, buff, brown, and tray, hard, quartzitic. 2 

Dolomite, brown, -rranular. 2 

Shale, green. 1 

sandstone, buff, finegrained, thick-bedded, hard, limy; 
sporadic black chert grains. 5 

Dolomite, brown to tan, thin-bedded; some dark chert 
layers and nodules; upper 1-foot mostly quartz wi-Z.ch 
appears to have replaced the dolomite. 4 

ohale„ gray green, fissile. 2 

Dolomite, brown and grays platy to blocky. 

oandstone, gray to white, very fine-gra i ned, limy, very 
hard and quartzitic in part. 

Dolomite, brown, blocky. 1 
Jhale, 7reen. 1 
, andstene, gray to white, very fine-grained, limy, friable 

to quartzitic; slight disconformity at base. 2 

r;clomite, brown to gray, thin-bedded to massive, dense. 

Sandstone, gray and brown, hard, quartzitic; thin beds of 
green shale at top and 2 feet below top. 

Shale, gray, fissile. 1 

Breccia; mostly limy sandstone with green shale pellets 
in lower 6 inches; angular frarments of sandstone and 
cherty liestone as much as 2 inches in diameter in upper 
part. 
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Feet 

Limestone, 7ray and buff, hard, crystallne; many 
calcite veinlets. 3 

....thole, pale green and maroon, fissile. 2 

:sandstone, white and lic'ht red, very fine-greined, 
thin-bedded; geodes as much as 1 foot in diameter filled 
with calcite crystals present near the top; local dis-
conformity 3 feet above the base overlain by 1 foot of 
red sandstone that contains cross-bedded laminae of -Ihite 
coarse sand grains. 

Dolomite, pink to red, fine-grained, irregularly bedded; 
thin bed of green fissile shale at top. 2 

Shale, red, blocky to fissile. 1 

nolomite, white, 7ranular, hard. 2 

.,hole, purple, some tan laminae, fissile; some thin beds of 
purple dolomite. 1.1 

Dolomite, purplish red and green, thin-bedded, sandy in 
part. 

Dolomite, variegated red, brown, reddish brown, gray, and 
greenish gray, in beds as much as 3 feet thick, cherty near 
base; crinoid columnals 3 feet below top. 

.Altutone, gray to green. 1 

3hale, tan, red, and Green, fis:;ile in pert; silty in part. 1 

rolomite, brown, reddish brown, and buff, sublithographic, 
massive to thin-bedded and shaly, cherty in lower 3 
feet; some beds ring when struck. 

Poorly exposed; underlain mostly by greenish gray fissile 
shale. 3 

Dolomite, gray to reddish, massive to thin-bedded, dense, 
hard, slightl.y limonitic; some thin beds of green shale 
in middle. 16 

Poorly exposed; sporadic outcrops of hard dolomite, yellow 
silty shale, and Freon fissile shale. 20 

Dolomite, light brown, huff, and pink, thin-bedded to 
shaly. 2 



eet 
„Alai°, green and 7rayish F7reen, fissile; minor amount of 

dolomite. 1 

oandstone, white, very fine-7rained, irre -vularly be,Ide(?, 
moderately soft and porous. 2 

Dolomite, buff to brown, massive to irregularly bedded, 
dense, hard; masses of black chert as much as 1 foot in 
diameter occur locally at the base; thin bed of white 
clean sandstone h feet above base. 9 

Dolomite, buff and pink, dense, massive, hard; contains 
vugs as much as 1.11 inch in diameter filled with calcite 
crystals; some calcite veinlets. 5 

Covered. Lateral exposures indicate that unit is mostly 
underla'n by soft red shale. 3I 

Darwin sandstone member. bandstone, red in basal 10 feet, 
White and reddish in remainder, weathers 7ray for the 
most part, fine- to medium-grained, massively to thinly 
crossbedded, moderaly porous and friable, soft to hard, 
limy, limonitic in part; some green grans; some pink 
grains that may be feldspar; .gains mostly rounded; 
forms conspicuous cliff; base very irrevlar and discon-
formable on Madison limestone. 170 

WA. 
Madison limestone. 



The Darwin sandstone member at the base of the forviati_n was no:le(1 

by Blackwelder (1916) from exposures on Darwin Pak in the Gros Ventre 

Mountains, approximately 25 miles southwest of the mapped area. The 

average thickness throughout west-central Yyomin7 is about 75 feet. 

Throughout a large part of the flu Noir area the unit forms one of the 

most prominent sandstones in the Paleozoic sequence. The sandstone 

is red, qray, and white, fine- to medium--,rained, commonly crossbedded 

to massive, and moderately porous an.1 friele. Most of the grains 

are rounded and consist of quartz with a minor amount of pink and 

green grains, some of which are feldspars. In gross aspect the Darwin 

sandstcne is strikingly similar to the overlying Tensleep sandstone. 

It varies considerably in thickness, from 29 feet on the east end of 

•5pring Mountain, r4 sec. 12, T. 1,2 N., R. 10A W., to 170 feet at the 

Little Warm SprinFr, Cree locality (ficr. A). "within the mapped area 

this th'ckness variation was found to have no uniform trend (fi-. 6, 

except for a slight regional thinning toward the southeastern part of 

the Wind River Mountains. The very irregular erosion surface that 

was developed on top of the Madison limestone prior to the deposition 

of the Darwin sandstone is thought to account for the extremely 

localized character of this thickness variatm. 
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The upper part of the Amsden formation is s variable s. ,quence 

of dolomite, shale, quartzitic sandst,711e,md limestone and ran ,res in 

thickness from 136 to about 300 feet. Most cnmmon colors pre red, 

7reen, and buff. Over ;ping the Darwin sandstone in most places is 

a sequence of poorly exposed red shale, averaTing about NO feet in 

thickness, which forms a conspicuous red gone plon(7 the weathered 

slopes. Hematite-nodule beds nrP commonly present in the red shale. 

Thin sandstone beds occur mostly in the upper part of the formation 

and are typically fine-grained, hard, and quartzitic. The dolomite 

and limestone are massive to thin-bedded and generally cherty. Shale 

is sort and fissile to blocky. Local inconspicuous discenforr:ties 

occur within the sequence. The formation is only spars.-ly fossilif-

erous ; crinoid stems and small brachiopods, Composita sp., wer' the 

only fossils observed. 



For many years the a'-e of the lower part of the Amsden formation 

and the position of the Mississippian-Pennsylvanian boundary have 

been the subjects of much controversy in this and adjacent areas. 

Branson and Greger (191e) described a Genevieve fauna (Late 

Mississippian acre) from red ferruinous shale and purple limestone 

about 60 feet above the base of what they considered tc be the Amsden 

formation near Lander, Wyoming. Because the section was poorly expcsed 

near Lander they cited the Hull Lake sect on (Sacajawea formation' o 

n•zy limestone containin7 a Ste. Genevieve fauna, as a lat'ral 

equivalent. This sequence is overlain by the Darwin sandstone member 

at the Bull Lake localityo 'but at the Lander locality the 'Darwin As 

very poorly developed or entirely absent and cannot recognized 

with certeinty. Morey (1935, p. h7h) studied the ostracodes of the 

Lander section and confirmed the Ste. Genevieve a-e. From more recent 

studies (Shaw and Bell, 1'55) it is now apparent that two faunal 

sequences, one of Mississippian a-,e and one of Pennsylvanian awe, occur 

in red strata overlying typical Madison limestone in the Lander area. 

The older fauna is like that of the Sacajawea formation at Bull Lake. 

C. C. Branson (1937, p. 651-652) assigned a few feet of limestone 

lying above the Sacajawea format::en and below the Darwin sandstone 

member to toe lower Amsden formation (el. 3) of possible Chester age. 

The whole of the Amsden formation as it is defined in this rr,Port he 

then referred to as the Upper Amsden formation. In subsequent papers 

C. C. Branson (1939, p. 1209-1211) and Branson and Branson (19h1, 

p. 132) abandoned the name Amsden r2ormation and:included both the Amsden 

formation and Tensleep sandstone, as defined in this report, in the 

Tensleep formation (pl. 3). This usage, however, has not been followed 

by subsequent workers. 



In the northwestern part of the Winei River Basin the Amsden 

formaticn is now 7enerally restricted to those strata which lie 

:1,etween the base of the Darwin sandstone member and the base of the 

overlying Tensleep sandstone. Nc :ossils have been reported from 

the Darwin sandstone member, but several localities have yielded faunas 

from beds lyin above the Darwin. B) rk (l95) concludes, after study-

ing many of these faunas from the reFion, that the Amsden f'ormatlon, 

as thus defned, .should he referred to the Pennsylvanian. :,cott 

(1946, p. 33) also places the entire formation in the Pennsylvanian 

on both faunal and physical evidence. Inasmuch as the most pronounced 

rosional unconformity within the controversial sequence in the Du 

Noir area lies at the base of the Darwin sandstone it seems most likely 

that the Mississippian-Pennsylvanian boundary falls at tt.is horizon. 



The boundary between the Darwin sandstone member and the upper 

part of the Amsden formation is rarely well exposed, and no evidence 

of a physical break was observed where the contact was mapped. At 

some localities shaly beds have been reported in the upper part of 

the rarw:n, suggesting that the boundary is gradational. The contact 

between the Amsden formation nr.d the overlying Teneleep sandstone is 

likewise ill defined and is found to be gredctional in ad,iacent arras 

(Love, et al., 1951a; Scott, 191,3. The gradational nature of this 

boundary, as well as the one at the top of the narw4 n sandstone, 

probably accounts for the conspicuous thickness variation of the 

upper part of the Amsden formation. "ith4 n the mapped area the upper 

boundary of the Amsden formatien is generally obscured by talus, but 

it is well exposed on Little '''arm Sprine Creek and shows a conspicuous 

change from thin-bedded dolomite, shale, and sandstone below to 

massive sandstone above. Nc physical break in sedimentation is wn 

evidence. The boundary is also marked by a conspicuous topogrephic 

change from weathered slopes below to nearl vertical cliffs above. 



Tensleep sandst, re 

The Tensleep sandstone was defined by 'carton (1CC,, p. 397) as 

the thick sandstone overlying the hmsden formation in the Biotorn 

Mountains. It is well exposed at many localities in the mapped area 

and forms massive cliffs throughout most of its area of outcro.,.,. The 

formaton is 213 feet thick at the Little Warm Sprin', locnlity, 

hut thckens to 2135 feet near Livinr:stonss Ranch on the west end of 

Spring Mountain. It consists cf buff, cream-colored, and white, 

fine-grained moderately friable and porous crossbedded sandstone. 

Some beds are hard and slightly quartzitic. Thin irremilar beds of 

chert are present. Many of the outcrons weather brown and rusty brown 

and, viewed from a distance, some cliffs appear to be nearly black. 

Coarse talus generally accumulates at the base of the cliffs and 

obscures the lower part of the formation as well as much of the urv'er-

lyin Amsden formation. 

The Tensleep sandstone is generally unfossiliferous. however, a 

few fossil fra-ments, chiefly brachiopods, were found in the lower 

1-ffot of the formation on Little Warm Spring, Creek. Fusulinids have 

been fond in the formaton in other areas and indicate a Pennsyl-

vanian age (Thomas, 19140, p. 66). 



The boundary between the Tensleep sandstone and the ovr-rlyinq, 

Phosphoria format on is marked by only a slght erosional unconfsormity, 

although regionally this break is quite pronounced. Blackwelder (1'11, 

unpublished field notes, U. 6. Geolo:;ical 6urvey) reported as much as 

37 feet of the Tensleep sandstone locally cut out by pre-Phosphoria 

erosion in the vicinity of Dinwcody Lakes, approximately 12 milra 

southeast of the Du Noir area. within the mapped area the basal beds 

of the Phosphoria formatinn are conlomeratic and ar,overlain by a 

distinctive series of interbedded chert, limestone, and siltstone which 

contrast sharply with the massive to coarsely bedded Tensleep sand-

stone. The contact is best exposed in the cliff at 6tony Point (fir. V. 



Permian system 

Phosphoria formation 

Orip:inalL, the term Embar formation, proposed by Darton (1906, 

P. 35\ for exposures on the north flank cf the Owl Creek Mountains, 

was used to include all strata occurring between the Tensleep sand-

stone and the Chus,water redbeds. In 1912 Richards and Mansfield (1912, 

7). 483-689) applied the name Phosphoria formaton to include the lower 

part of these strata in southeastern Idaho and the name has since 

been used for the lower part of the Embar formation in central and 

western W:iomin7. Blackwelder (1c16)proposed the term Dinwoody 

formation for the upper part of the -mbar formation in Dinwoody Canyon 

approximately 12 miles southeast of the mapped area. These na-es are 

now in general usa7e in this region. The Phosphoria formation pro-

luces oil and gas in many areas in Wyomin7 and constitutes the pro-

ducing horizon in theSinclair-Wyomino, Oil Company Dubois Unit No. 1 

well on the Dubois anticline. 

The Phosphoria formation crops out slow,the Wind River Mountains, 

around the Du Noir anticline, on the west end of 6prin7 Mountain, and 

alonY, the east side of Burroughs Creek. The best exposures pre found 

alorT 3urroughs Creek about a mile north of the Horse Creek Ranger 

Station. At this locality the strata on the west side cf a thrust 

fault are overturned and dip eastward into the hill at an anr7le of 

about h0 degrees. The format;on here is 261 feet thick. 



7. Cont et n Pho phor 
on (Pp an le p nd tone 
t ony Po· t. 



The Phosphoria formaticn consists chiefly of interbedded dolomite, 

chart, limest:ne, siltstone, and sandstone with a few thin beds of 

phosphate rock. A minor amount of shale is present. The color is 

predominantly tan, 7ra:,, and buff. The more phosphatic beds are dark 

Pray to brown and black. The basal bed, about 5 to 15 feet thick, 

is commonly con lomeratic with angular framents as much as inch in 

diameter of white and ?ray siltstone, sandstone, and crystalline 

quartz, and black rounded chart pebbles and Pranules. At Stony Point 

the basal beds cont in some pebbles as large as 2 inches in diameter. 

The matrix of the conglomerate varies from a dense pink and-gray sandy 

limestone tc a tan and pink coarse--rained sanclstcne with an abundance 

of dark grains. The conglomerate is distinctive and thus forms a 

valuable criterion for determining the base of the formation. Chert 

occurs in thin beds ani as tubular twisted masses in thick-bedded 

limestone and dolomite; these latter beds form very prominent units 

and are the most characteristic litholocic feature of the formation. 

A bed of black oolitic phosphate rock, 1.2 feet thick, is present 

alDroximately 160 feet above the base and other beds from 160 to 200 

feet above the base are phosphatic to some extent. Many fossils rare 

also phosphatic. 



section of the Phosphoria formation measured on the east side of 

Purroughs Creek, SW- sec. 13, T. )33 N., R. 107 W. (unsurveyel) 

free, 
Chugwater formation. 

Phosphoria formation: 

'olomite, tan, massive; contains geodes as much as 3 inches 
in diameter filled with calcite crystals; forms ledge. 10 

pridstone, gray to tan, very fine-7rained, limy, geodes. 

')olomite or limestone, tan, granular, massive tc thin-
bedded, cherty in part; geodes. 

Limestone, gray and tan, massive to .thin-bedded, cherty, 
geodes in part, silty; abundant bryozoans and brachiopods. 22 

Shale, gray, soft. 1 

Limestone, gray, tan, and black, platy, fossiliferous. 3 

Limestone and chert interbedded, dark gray to black, 
phosphatic(?) 10 

Limestone, dark (Trayish brown, irregularly bedded, highly 
fessiliferous. 13 

Limestone and chart, dark gray, brown, and black, massive, 
phosphatic(?) in part; chart occurs as tubular twisted 
masses. 

Aitstone, dark brown and black, massive, limy. 

Limestone and chart, dark gray and brown; c-itains 
characteristic tubular twisted masses. 6 

Dolomite and chart, dark 17ray, irregularly bedded. 20 

Phosphate, rock, tlack, oolitic, slightly limy. 1 

Sandstone, tan to brown, very fine-grained; abundant large 
brachiopods. 

Siltstone, gray and buff, massive to thin-bedied, limy; 
highly fossiliferous. 23 

Limestone, dark gray to black, hard, dense, fossiliferous. 2 

Limestone and siltstone interbedded, tan, thin-bedded. 6 
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Feet 
Limestone, tan, thin-bedded, crystalline, hard chert,y; 
fossiliferous. 

')olomite, white to crean-colored, thin-bedded, cherty in 
part. 10 

Chert, r.nd pink. 1 

Siltstone, tan, shaly at base, cherty at top. 9 

Dolomite, tan and pink, charty. 2 

6iltstane, tan, shaly, highly 11;4*. 11 

Satstone, tan and pink, masive to thin-bedded, sandy, 
limy cherty, geodes in part; fossiliferous. 

Sandstone, pink, very fine-grained, massive, soft, porous, 
friable. 2 

Chert, white, dark gray, and black. 1 

Altstone, pink, slightly limy. 1 

Sandstone, white, uniformly very fine-ined, massive; 
nearly a pure quartz sandstone. 16 

Chert, gray, irre7ularly bedded. 2 

Siltstone, limestone, and chert interbedded, pink and 
gray, brecciated in part. 3 

Siltstenes pink, highly limy; some thin beds of chert. 15 

Chert, white and bluish gray, irregularly becided; some 
limy layers. 

Siltstone, pink and gray, cherty, porous. 2 

Chert, white and bluish ,7,n4y; some limy layers. 3 

Siltstone, pink to brown, sandy, slightly limy, cont-ins 
some red grains. /1 

Limestone and siltstone interbedded, pink, tan, and gray, 
slabby, thin-bedded; basal beds contain limy pebbles and 
are quite conglomeratic. 

Tensleep sandstone. 



The Phosphoria formation is nbundantly fossiliferous with a 

predominance of brachiopods and bryozoans. Beds consist _ n! almost 

entirely of large specimens of a single fossil species are locally 

evelop6d. Most notable are bellerophon gastropods arvi productid 

brachiopods, both of which are as much as 3 inches in width. Orbi--

culoidea fragments are common near the base. :hark teeth are also 

presrnt at some localities. The fauna was not collected extensively 

or studied by the author, but in most respects it resembles the 

fauna collected from adjacent areas and to which a Middle Permian age 

is generally assigned. The exact tine span of the formation, however, 

has not been determined since the faunal assemblaf7e is a provincial 

one and is not well represent d in the classic Permian section of west 

Texas (Thomas, 1918, p. 90). 

The contact between the Phosphoria formation and the overlying 

Dinwoody formation, which marks the boundary between the Paleozoic 

and Mesozoic eras, appears to he conformable throughout the mapped 

area. Regionally, howeir,r, the Dinwoody formation overlaps the 

Phosphoria formation progressively from west to east (Newell and 

Kummel, p. 9145). Lithologically, the boundary is marked by a 

chani-7e from hard ledgy cherty limestone and dolomite below to thin-

bedded gray siltatone anI sandstone above. 



Triassic system 

r,inwoody formation 

The Dinwoody formation is rarely well exposed and crops out only 

along Horse Creek north of the EA Ranch and at some places alon 

Burroughs Creek. A section was measured in the 6E* sec. 32, T. 43 N., 

R. 106 W., approximately 17?7 miles north of the EA Ranch by Love, et 

al. (190, p. 10). At this locality the formation is 154 feet thick 

and is cl•aracterized by yellowish, pink, tan, and brown thin-bedded 

very fine-grained sandstme and siltstone. The beds are commonly 

dolomitic and limy, and some are shaly. An examination of cores 

and well samplps of the Stanolind Oil and gas Company Dubois No. 2 

dry hole on the Dubois anticline shows the formation to contain ntch 

grayish-green shale with an abundance of cubic pyrite crystals. The 

sequence is easily weathered and consequently forms soil covered 

slopes in most places. 
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Section of Dinwoody formation in sec. 32, T. '3 N., R. 106 W.
MOM *MO 

(Measured by Love, et al., 19)a, 1,.10) 

Peet 
Chugwator for-ation. 

Dinwoody formation: 

Sandstone, brown, v:?ry limy, thick to thin-bedded, 
ripple-marked; fine rounded grains; upper 20 eeet 
is a slabby siltstone containing Linqula. 46 

Sandstne, brown, fine-grained, very limy, thin-bedded, 
slabb;i, hard to soft, containing Lin7u1s. 

Covered interval. Probably all .f"ne-c,rained sandstone. 

Sandstone, pink, fine-qrained, slabby. 15 

Sandstne, pink, coarse-grained, very limy; subanc'ular 
trains; numerous calcite vuRs. 5 

Sandstone, yellowish, very fine-grained, limy, slabby, 
brecciated. 2 

Phosphoria formation. 



The Dinwoody formation contains an aburv'ance of Linen la and poorly 

preserved pelecypods. Newel and Kummel (l9112, p. 9142-9)45) who made 

a regional stratigyaphic and.faunal study of the Lcier Triassic rodk:, 

in western Wyoming and southeastern Idaho, recognized two faunal zones 

in the formation, a laser Lin: la zone and an upper Claraia zone with 

molds of several kinds of pelecypods of which species Claraia are the 

most distinctive. The formation is considered to 're early Triassic 

in a;,e. 

The contact between the Dinwoody formation an i the overlying 

Chugwater format on is commonly marked b: a chanire from ,grayish-green 

and tan dolomitic slltstcne below to red non-dolomitic siltstone and 

shale above. The contact, however, is gradational and at some 

localities it has been found that the color change is independent 

of the bedding. Love, et al. (l9 c), following a re@onal study of 

the two formations in the Wind River Basin, state that strata both 

above and below the contact are commonly superficially similar in 

appearance and lithology, but that the beds above are usually softer, 

less dolomitic, and more shaly. 



Chugwater format_ on 

The Chu water format' on includes the thick prominent series of 

redbeds which lies between the Dinwoody formation and the 11,---,et sand-

stone. It is one of the most easily recd- ized units of the sedimentary 

succession in this part of Wyomim- because of its thickness and bri,,ht 

red color. The name, proposed by Barton (190h, p. 397) and applied 

by him to all of the redbeds between the Tensleep sands' one and the 

undAnce formation from the Bi7horn Mountadns southwcrd to Colorado, 

has undergone extensive redefinition. As ori,,inally described it 

included strata that were later separated off as the Ember formation 

by riartcn (1906, p. 35) in the Owl Creek and Bio'horn Mountains and 

which in turn were further subdivided, as previously discussed, into 

the Phosphoria and Dinwoody formations. Love (1939, p. )42) included 

in the Chugwater formatinn all of the strata lyin' between the Din-

woody formation and the 6undance format5.on, but has since (Love, et 

al., 19h5c) restricted its usa'e to those beds lying below the 111r,f_,,et 

sandstone and above the Dinwoody formation. 

https://format5.on


Throur,hout most of the southern and western parts of the 'iind 

River Basin the Chu-wat-r formation, rnn'ing in t' ickness from 1,000 

to 1,250 feet, is divdsible into three distinctive members (Love, 

et al., 1h5c): the Red Peak, toe Alcova limestone, and the Popo P ie 

members. These divisions can be distnluished and mapped as senarr- te 

units only where the Alcove limestone is pres,,nt. This membe- is not 

present in the northwestern part of the "ind River Basin, including 

the Du Noir area, rut has been reco-inize'l as far west as Lower Jude 

Lake on the Gros Ventre River (Love, et al., 1951a). In the area of 

ths report and adjace:it areas to the east there is locally developed 

between the Popo Af:ie and Red Peak members, a 200- to 300-foot unit 

of sandstone that was named the Crow Mountain sandstone member by 

Love(1939, p. hh). ?uch interest has centered on the latter unit 

since the recent discovery of oil in it by the Skelly Oil Company 

No. 1 Tribal, SWSWSW sec. 3 1 T. 6 N., R. 3 W. (Wind River Meridian), 

at Northwest oheldon Dome approximately 2J( miles east of the Du 

Noir area. 

Within the mapped area a section of the Chu7,watf,r formation 

was measured (Love, et al., 19)17, p. 9-iO' alonc; the east side of 

Horse Creek about one mile north of the EA Ranch. At this locality 

it is, for the most part, well exposed and aggregates a thickness of 

1,293 feet. The lower 766 feet constitutes the Red Peak member and 

is charactc'rized by brictt red shaly siltstone with a very minor 

amount of sandstone. The overlyin 300 feet, which is the Crow Moun-

tain member, consists chiefly of buff and orange, s Jay and silty in 

part, massive to slabb:y fine-r7ained sandstone. The upper 227 feet 



comprises the Popo Agie member and is a variable sequence cf ocher-

colored claystone, re(, green, and purple shale aryl siltstone, and 

limestone p-llet conrlomerato. Many of the bed:, contain conspicuous 

amounts k Wnhaad-sired 7rowths of white analcime. Tile presence of 

analcime in the Popo 17ie member has recently been recognized (Keller, 

1952, p. 70-62) as a distinctive sedimentary feature of these str-, t 

and is thou711 to be a valuable aid in regional correlation. The lower 

part of the Popo Agie member is not well e;:pised alow,Horse Creek 

but forms conspicuous outcrops on the south side of the Wind River 

at Dubois and at many places along U. S. Highway 267 southeast of 

Dubois. 



   

ection of Chuf;water formation in secs. 32 and 33, T. '3 N• N. R.106 V% 

and sec. li, T. L2 N., R. 106 W.
•••• 

(Measured Love, et al., 19Y71 E. 9-10) 

Nugget sandstone. 
Feet 

Chugwater formation: 

Popo Agie member: 

Shale, red and r'reen, soft, limy. 1 

Claystone, ocher, soft, silty, 1:locky. 82 

Covered interval. 1)03 

Crow Mountain sandstone member: 

Sandstone; buff in upper part; red and silty in lower part; 
numerous shaly beds near top. 300 

Red Peak member: 

6iltstone, red, soft to hard; numerous red shale partings. 292 

Sandstone, white, fine-grained, soft, clean; rounded 
?rains; forms prominent white zone marker bed. 

3iltstone, red, hard to soft; numerous red shale partings; 
a few thin white siltstones in upper 70 feet. 2h6 

Liiltstone, red, shaly; locally gray and red in lower 20 
feet; increasingly silty near top; partly covered. 222 

Dinwoody formation. 



The precise ge and correl t i on of t he vario mber o t 

Chu ater fo at1 n in central ng with Tri ssic rocks in ot er 

areas is till in doubt . The Red Pe e ber, tho .h evoid of fos i ls , 

ov rli th Dinwoody formation of ~ own E rly Tria sic a e and· 

correl ted by e ell and Kummel (1942, p. 9L9) with th oo sid or­

mat on of stern yomin and southea tern Idaho which i overlain 

y the Lower Tri ic thick , rine Thayne 11 sten in tho ere on. 

e d P k metnt>er prob bly also contain equiv l nts of t le at 

p rt of the Thayne 11.mest ne. Present d nee thus indic t s 

t. t the low r part of the Chu ter fo tion is E rly Tri ssic in 

• Both in v rtebrA.te and invertebrates are parsel.y pres nt 

in the Alcova li stone but th r e is no ener al P;ree nt regardin 

th a of the faun , which h •v riou ly been a cribed to th rly, 

•ddl , nd Late Tria sic . Love , t al . (1945c) state th t the faun 

h little present si ific nee , but is mo lik known Early Triassic 

a mb ea . They further conclude that, ince there 1 no signifies t 

physical v1dence eith r t the b e or at the top of the lco· 

lim stone, it eems b tter to assi it rbitr rily o the Lower 

Tri ic . Newell 1 (1942, p. 9h9) corr lat both the Alcov 

l ime tone and the Cro Mountllin mbrr wl th. Thaynes li eston thus 

con d ring tho e two unit to be Early Tri saic in r• 

reptil and a few p lecypods nd plant re in h v been coll cted 

fran :th Popo A e m mber . The vertebr t e be n ssig d to the 

ddle Triassic by ome inveetig tor the Late Tris ic y 

other. Colbert, who coll ot d v rt br te fo il fro th Pope A e 

ber outheast of Dubois in 1953 1 or t opinion that the . b r 
1 of Late Triaasio a (per onal co n1cati n to J. F. Murphy, 1953 . 
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The contact between the Chu water formatin and the overlying 

Nu;Tet sandstone is marked by a sharp litholog.ic chancre from red and 

'.reen shale and ocher-color,d claystone below to gray ani orange 

sandstone above. There is a regional unconformity between the two 

formations, but it is not readily apprent in localized exp(,srree. 

In some parts cf the napped area the Nu.:Tet sandstone is absent and 

the Chuzwater formation is overlain directly by the Gypsum .spring 

formation. 

Jurassic system 

Nu;get sandstone 

According tc present definition in the western part of the Wind 

River Basin and adjacent rfr,ions the Mu 'get sandstone occupies the 

stratigraphic position between the Popo Apie member of the Chu water 

formation and the Gypsum Spring format] on. Its original definition 

in southwestern Wyoming (Veatch, 1907, p. 56) included all of the 

strata lying between the Thaynes limestone (lower Triassic) and the 

Twin Creek limestone (Middle and Upper Jurassic). In the type area 

near Nu7get, Wyoming, the formation included a lower red shale member 

and an upper sandstone member considered to be wholly or in p,,,rt of 

Triassic age. The lower red shale unit, possibly the stratioTaphic 

equivalent of the Popo Agie member, was designated the Ankareh shale 

and the Nugget sandstone was restricted to the upper sandstone unit by 

Boutwell (1912, p. > in the Park City mining district, Utah. The 

Nugget sandstone was used in this restricted sense 'y Mansfield (1927, 

P. 96) in southeastern Idaho. 
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The Nu:70.et sandstone is present througholt the central and western 

parts of the Wind River Basin. At some localities in the southern 

part of the basin where the ov,-!rlyin , Gypsum .3prin7 format'on is not 

present it is difficult to determ ne whether the basal sandstone of 

the Jurassic system is the Nugget sandstone or a sandstone in the 

basal part of the "lower Sundance." In adjacent areas to the east of 

the Du Noir area, where the NL.gF!et sandstone is very poorly developed 

or entirely absent, its stratigrThic interval was included in the 

rhugwater fomation by Love (1939, p. L3). The name Wyopo formation 

was applied by Branson and Branson (19111, p. 136) to the Nugget 

strata near Lander, Wyoming, but that term has nA been r'enerally 

accepted. 

Within the mapped area the Nugget sandstone rarwes in thickness 

from a wedge-edge to at least 120 feet, reaching' its greatest develop-

ment in exposures near Dubois (fig. 8). The formation has a marked 

northward thinning from Dubois, being 65 feet thick in the -incl.air-

Wyoming Oil Company Dubois No. 1 well, only 31 feet (Love, et al.1 

19h7, p. 9) alonr Horse Creek about 1 mile north of the EA Ranch, and 

entirely absent about 1/2 mile northwest of the Horse Creek Ranger 

Station. The sandstone is gray, white, and crmge, fine- to medium-

7rained, massively crossbedded to thin-bedded and slabby. Large 

rounded frosted grains are common. A few Preen shaly beds are present. 

The unit, where well developed, f'orms conspicuous cli'Ts above the 

red and ocher-colored slopes of the Chugwater formation. 

https://Nu:70.et
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Section of Nugget sandstone in sec.•"3 T. )42 J. R. 106 W. 

(Measured 21 Love, et al., 1947, 2. 9) 

Feet 
Gypsum Spring formation. 

Nugget sandstone: 

andstcne, red, massive to thin-bedded, fine- to medium-
grained. 

Sandstone, red, massive , fine- to meium-grained; rounded 
fn-sted grains; a few green shale fragments near top. 

Sandstone, white, fine-grained, rounded grains, thin-bedded, 
limy. 

Chugwater formation. 



The Nur7et sandstone is unfossiliferous and has in the past 

been assigned to both the Triassic and Jurassic systems. It is now 

consider'd to be Early Jurassic in al7e (Imlay, 1950, table 1). 

The contact between the Nupoet sc!nrictone and the overlyinr,Gypsum 

Spring formation is marked by a sharp lit hologic change from sandstone 

below to red shale and dolomitic limestone above. Evidence of an 

unconformity, other than the sharp lithologic chan7e, was not observed. 

in the mapped area. Present data, however, indicate that the north-

ward thinning and disappearance of the Nu77et sandstone is caused 

largely by a regional unconformity between the Nu7get sandstone and 

the overlying Gypsum Spring formation. Love (1918, p. 1(1. states: 

":itudies of electric log data from Thtl northwestern part 
of the Wind River Basin indicate that successively older 
beds are cut from south to north by the uncorformity at 
the top of the Nugget sandstone and that the lowest bed 
forms the wedge-edge along the northern margin of the 
basin." 

Regionally the thinning of the Nu xet sandstone is very gradual but 

in arras immediately adjacent to the wedge-edge the thinning is 

abnormally abrupt as is demonstrated in the )u Noir locality and also 

in the area between the Gros Ventre River and Ditch Creek in Jackson 

Hole (Love, et al., 1951a). The position of the wedge-edge indicates 

rrentle uplift of the region along the northern margin of the Wind 

River Basin and in the area extending -westward fr:m Togwotee Pass to 

Ditch Creek and erosion prier to the -leposition of the Gypsum :spring 

formation. 



sumgrin formation 

The Gypsum spring formatcn was named and described by Love 

(1939, p. )45) from exposures on Red Creek, about 15 miles east of 

the mapped area, and was oricinally desi,mated the topmost member of 

the Chugwater formation. Following recognition of its Middle Jurassic 

ape and more detailed stratiprophic studies the unit was later classed 

as a formation (Love, et al., l9h5b). In the 1-)11 Noir area the Gypsum 

spring formation crops out in the vicinity of Dubois, along Horse 

Creek north of the EA Ranch, and at one locality northwest of the 

Horse Creek Ranger Statien. 

I detailed section was measured in the NWT 1,11 sec. 11, T. )12 N., 

R. 10A W. along the east side of Horse Creek where the format on is 

109 feet thick (Love, et al., 19L7, p. 9). In the 6inclair-Wyoming 

Oil Company Dubois Unit No. 1 well it is 1/40 f'et thick . The Gypsum 

Spring formation is a variable sequence of thin bedded red shale and 

gray to gray-preen Dolomitic limestone and dolomite. The lime:Acne 

and dolomite are commonly dense and very finely crystalline and form 

ledges in otherwise smooth scft shale slopes. The most prominent 

bed in surface outcrop is a 20-foot earthy limestone breccia near the 

base. In the 6inclaJr well on the Dubois anticline the formation 

contains anhydrite throughout but most abundantly near the base, and 

the thickness is correspondingly greater. 



:section of Gypsum Sprinr, formation in sec. 11, T. L2 N., R. 106 Ur. 

(Measured Love, et al., 1917, E. 9) 

Feet 
"Lower Supdanee". 

Gypsum :)pring formation: 

Limestone, earthy; obscure fossil fragments. 1 

Shale, red. 1 

Limestone, green, silty, soft; poorly exposed. 2 

Limestone, green to tan, dolomitic, moderntely :f'ossiliferous. 2 

.hale, red, with thin green siltstone 2 feet above base. 10 

7olomite, white to grayish green, slabby, modertely pure. 

:=hale, red, soft; silty in lower 2 feet. 10 

Limestone, bluish gray, brecciated; locally dolomitic 
and slabby in upper part; probably a rescival breccia 
from which gypsum has been leached. 2 

hale, red, soft, with thin green shale at top. 111 

covered interval. Apparently mostly red shale. 3! 

Limestone breccia, dolomitic, with cavities filled with 
gypsum crystals. Apparently this is a residual breccia 
resulting from leaching out of the main gypsum bed in the 
Gypsum Spring formatim. Thickness maps indicate that 
probably at least 100 feet of gypsum has been leached out 
of this section, most of it proba'ly from this unit. 19 

Shale, red, fine-grainer',; dolomite nodules near top; a thin 
purple shale at top. 

Nugget sandstone. 



 

At the type section on Red Creek the basal part of the Gypsum 

Spring formation contains a massive clifP-formina gypsum sequence, 

127 feet thick, with a minor amount of red shale and limes4 one, but 

no limestone breccia. The occurrence of evaucrites at the base of 

the formation is sporadic in surface outcrops but regional studies 

in the western part of the Wind River Basin (Love, et al., 19Kb) 

indicate that the conspicuous anhydrite sequence is consistently 

present in the subsurface. Because of the subsurface persistence 

of the sulfate beds, their 7eneral absence in surface outcrops is 

believed to be due ma n1-:, to .leer-surface leach .n:7 by water. No 

studies were made to determine the physical or chemical means by 

which the leaching may have occurred. In areas where the gypsum is 

not present in surface exposures its stratigraphic position is 

'ienerally occupied by a resistant brecciated limestone sequence which 

is thought to be the resLduum after the leaching of the gypsum. The 

total thickness of the formation at these outcrops is considerably 

reduced from the expected thickness in the area. Burma and Anderson 

(1939), from studies of the formation near Lander, Wyoming, attempted 

to relate the amount of gypsum remainine to diastrophism and concluded 

that in areas of intense deformatico the Gypsum Spring formate on was 

likely to contain less gypsum because of the flowa.,:e of the gypsum 

into areas of relatively little deformation. Love, et al. W115b), 

however, report that there is little evidence of flowacre of gypsum 

even where it has been subjected to intense deformation. 



A few fossil fra-ments are present in some of the limestne beds 

of the Gypsum ;.prin7 formation on Hors" Creek. In some areas it is 

abundantly fossiliferous with a varied Fauna of Middle Jurassic a.,e. 

The formation has been traced westward into Jackson Hole (Love, et al., 

1c51a0 and is correlated with the redbed sequence in the lower pnrt 

of the Twin Creek formation in western Wyominc, anc' southeastern "ishc. 

It is not present in the southern part of the Wind River Basin. 

At the type section of the Gypsum opring formation the Nasal bed 

of the overlying "lower 3undance" is con-ilomeratic, with an abundance 

of limestone fragments and chert pel;b3es, md the contact is c-nse-

quently easily recognized. The conglomeratic beds are not present 

in the Du Noir area, however, and the contact is more difficult to 

determine. Regionally the contact is described (Love, et al., 19h5b) 

as being between ". . .very finely crystalline slalThy limestone, earthy 

'ray weathered-lookin-, dolomites, red shales, or gypsums below and 

oolitic fossiliferous limestones with chart pebbles, or gray fossilif-

erous marls al, ove." The contact in the au Noir area generally falls 

in a variable sequence of thin bedded limestone and shale, end is 

placed at the base of the lowest highly fossiliferous oolitic limestone 

in the sequence, below which the shales are generally red and the 

overlying shales are gray and gray-green. 



 

"Lower Sundance" 

The Sundance formation was named and defined by T)arton (1399, 

p. 353-386 fro exposures near the town of Sundance in the Black 

Hills. Since that time the formation, Vich included the rocks betweon 

the Spearfish formation (Triassic redbeds) and the Morrison formation 

has undergone extensive redefinitipn in that area. Imlay (19,17) 

:Jeparat.d the sequence into the Nur7ret(") sandstone, Gypsum Sprinr!, 

format= on, and Sundance formation, and differentiated five members 

within the Sundance formation. The name has been accepted widely 

throurThout the State of Wyoming. In the northwestern part of the 

Wind River Basin it is applied to the sequence of rocks overlyinr, the 

lypsum Spring formation and under1yinF7 the Cloverly and Morrison 

formati ons, undivided. In this region the Sundance strsta are prc-

vincially divided into two sequences, "lower Sundance," and "upper 

Sundance" (Love, et Al., 19h5b). Peterson (195h, p. h65 ff. has 

proposed that the Sundance formation in the Powder River Basin be 

raised to group rank and that the two units of formational ran within 

the Sundance be cnlled Rierdon and Swift formations, followinc, 

Montana terminology. 



A section of the "lower oundance" was obtained in the NW4 Nvi 

sec. It, T. h2 N., R. 106 W., alonc7 the east side of Horse Creek 

north of the PA Ranch (Love, et al., 19147, p. 9). The lower part is 

exposed also in the hill which rises abruptly on the north ed-re of 

Dubois and at a few places northwest of the Horse Creek Ran 'er Station, 

while the upper part is exposed on the west ens: of the Dubois t,nti-

clineal complex in the vicinity of the Anclair-Wyominc- Oil Company 

Dubois Unit No. 1 well. At the Horse Creek locality, where parts 

the formation are poorly exposed, it is 305 feet thick. The lower 

part is characterized by an alt'rnating succession of hard gray and 

bluish gray oolitic limestone, and scft preen and grey, locally red 

shale and siltstone. The upper 250 feet is a Tray-green soft fissile 

non-plauconitic shale sequence containinci abundant specimens of 

Orjphaea nebrascensis that weather out in profusion on the slopes. 

This prominent shale zone can be recognized over wide areas in west.-

central Wyoming. The limestone of the "lower 3undsnce" is coarsely 

crystalline in contrast to the finely crystalline carbonates of the 

lypsum formati(n. 



 

 

Section of "lower Jundance" in sec. It, T. h2 N., R. 106 W. 
••••• ••••• =MD 

(Measured la Love, et al., Y1:7, L. 9 

Feet 
Upper Sundance. 

Lower Sundance: 

Shale, gray green, sandy in upper 10 feet; r!ontaininr,. 
abundant Gryphaea nebrascensis, and .Pentacrinus sp. 95 

Covered interval. 180 

7 , imestone, bluish gray, hard, very oolitic, fossiliferous. 8 

. 1greenish to red, lim,Y . 

Limestone, gray, hard, fine-grained. 2 

Siltstone, green to crray, limy at top. 3 

Limestone, bluish gray, hard, oolitic, fossiliferous. 2 

green, laminated. 2 

Limestone, bluish gray, very oolitic, very fossiliferous. 2 

Partially covered interval; probably limestone in lower 
h feet and green shale in upper 2 feet. 

Limestone, bluish gray, oolitic, hard; highly fossilif-
erous, containing Pentacrinus sp., and bryozoans. 

767 
Gypsum Spring formation. 



The "lowr 3undance" contains abun ant fossils cf Late Jurassic 

age and is correlated with the upT)er part of the T4in Creek limestone 

and the Preuss sandstone of southeastern Idaho (Imlay, 19)7, Table 1). 

The contact between the "lower" and "upper" bundance is placed E.t the 

base of the lowermost glauconitic bed, commonly a coarse-grained 

c,-nglomeratic limestone, in the sequence. 

"Upper Sundance" 

The "upper sundance" is the glauconitic upper part of the Sundanoe 

strata in the Wind River Basin. In the mapped area it crops out on 

the Pubois anticline and in the vicinity of the EA Ranch. detailed 

section of the formation was measured and described on the west side 

of Little Horse Creek opposite the Sinclair-Wyoming Oil Company 

Dubois Unit No. 1 well, NE:1s sec. 11, T. 42 N., R. 107 W., ohere it is 

130 feet thick (Love, et al., 19147, p. 6). The formation corsists 

chiefly of green to gray-green fine- to coarse-grained slabby and thin-

bedded highly glauconitic sandstone and 7,reensa, Id. The lower 30 feet 

contains some 3- to 5-foot beds of ledgy ,,ray conglomeratic limestone 

with pebbles as much a -1 inch in diameter and abundant coarse sand 

grains. The limestones are in pert hi.);hly fossiliferous and some 

may be classed as coquinas. The sandstone and greensand are moderatPl:i 

soft, porous, and friable, depending on the amount of calcareous 

cement present. The formation is ledgy rind the soft sandstone weathers 

to slopes. 



ect on of "Upper 0undance" in sec. 11, T. )42 N., R. 107 W.
...•••••• 44.•11 ••••• 

(Measured la Love, et al., 1.)L7, E. 8) 

Feet 
orrison formation. 

"Upper 6undance": 

'3andstone, grayish green, limy, medium-grained, soft to 
hard, slabby, with some pink grains and a moden'te 
amount of emerald-green ,71suconite in rounded grains. 20 

LrIndstone, grayish p-reen, very limy, hard, coarse-grained, 
Aauconitic. Upper 2 feet is a sandy limestone with 
sporadic small limestone pebbles. 10 

,andstone or greensand, green, coarse-grained, highly 
: 
part. 10 

-sandstone, grayish green, .aauconitic, coarse-grained, 
slabby. 2 

Greensand, green, medium-grained; a thin sandy limestone 
ILO feet above base. 57 

.71auccnitic; abundant dark greenish gray shale in lipper 

Limestone, ,-;ray, hard, -lauconitic, hi ghly fossiliferel7s. 

Greensand, green, fine-grained, 5 

Limestone, gray, very conglomeratic and fessiliforous. 
Pebbles as much as 1, inch in diameter in upper part. 3 

Greensand, green; very glauconitic in upper half; shaly 
near base; partly covered. 

Linestone, gray, very conglomeratic; some pink and pale 
green rounded grains; slightly oolitic near top. 5 

130 
"Lower Sundance". 



The "upper :;undance" is of Late Jurassic a7e. The co tact 

=)etween it and the overlying Cloverly-Morrison sequence is marked by 

a change from glauconitic sediments 1- elow to nonglauconitic beds 

above. The overlyin Cloverly-Morrison rocks are commonly red in 

contrast to the grad -green colors below. 

Nonmarine Upper Jurassic and Lower Cretaceous rocks 

Clover1,y and Morrison formations& undivided 

The Morrison formation was first named and defined by Eldridl'e 

(Emmons, et al., 1896, p. A0-62) from exposures near the town of 

Morrison, Colorado. The name had already been used by Cross (18911, 

p. 2'. The formation included a series of green, drab, or gray marls, 

sandstone, and limestone with abunAant dinosaur remains and was over-

lain disconformably the basal con-lomeratic bed of the Dakota 

sandstone (Cretaceous) and underlain disconformably by a ". . .brown 

and pink sandstone closing the Trias." The type secticn has been 

revised at various times, most recently by Waldschmidt and Leroy (1,N!'' 

who divided the sequence into several units and included the brown and 

pink sandstone mentioned above as the basal Morrison sandstone. This 

sandstone may possibly contain some equivalents of the 3urriance for-

mation. The name Morrison has :Alined wide acceptance throu7hout a 

large part of wyoming and the Rocky Mountains. 

The Cloverly formation was first described by Darton (1001,, p. 3 3-

399 from Cloverly, a former post office on the east side of the Bictorn 

Basin, Wyom'nr!, to include a basal, locally con,Tlomeratic sandstone 

and an upper shale sequence. Darton correlated the basal sandstone 

with the Lakota sandstone and the opveryini7 shale with the FlYm5t9 shale 
of the Black Hills. Later Darton (1905, p: 501 referred to the Cloverly 
formatfon as being representative of the Dakota sandstone. 
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RecTional studies of the Cloverly and Aorrison formations have 

been made in the Wind River Basin (Love, et al., 19!;50 no 

consistent basis for subdivision was found. Conglomeratic beds, sonie 

of which are probably equivalent to the basal beds of the Cloverly 

formation as it is defned in other regions, occur locally within the 

sequence. T here present at the base, they provide a mappable contact 

in some areas in the basin, but in other areas, including the nu Noir 

area, where no concIlomerates are present, the two formations are 

mapped to7ether as a single unit. Thrmihout the basin, however, a 

quartz crystal sandstone ?ion' occurs 100 to 200 feet above the top 

of the "upper Sundancen and may mark the base of the Cloverly for-

,,,,ation. More data are needed, however, before the true relationships 

of the Morrison and Cloverly sequences in this region are known. 



In the Du Noir area the Cloverly and Morrison formatjcns, un-

diviled, are underlain by the "upper tindance" and overlain the 

Thermopolis shale. A composite section of the sequence was measured 

on the Dubois anticline and in the vicinity of the '21A Ranch, the total 

thic.,-ness beinR 539 feet (Love, et al., 190, p. 7 s1. It can be 

divided into three more or less distinctive litholotric unit- s. The 

lower 186 feet is characterized by variegated reds purple, gray, blue, 

and green claystone, shale, and siltatone, int6wbedded with gray to 

white silty fine- to coarse--rained lenticular sandstone that locally 

becomes yellowish buff due to the presence of ferrwinous material. 

The conspicuous claystone beds commonly contain layers of hard lime-

stone nodules. Highly polished pebbles as much as 2 inches in diameter, 

chiefly of chert, occur throughout and are thought b: some geologists 

to be gastroliths. A few dinosaur bones were observed. The overlying 

193 feet is also characterized chiefly by variegated rlaystone and 

gray to white sandstone, but the sandstone is sparkly and clean. The 

basal sandstone of this sequence is locally conglomeratic and may 

represent the base of the Cloverly formation. The upper ()0 feet of 

claystone In the m- ddle unit is sometimes referred to as the "lilac 

-one" because of its distinctive color. Because of the predominance 

of soft plastic claystone in both the lower and middle units they 

are readily susceptible to landslidin- and many local slumps have 

occurred in them, particularly on the Dubois anticline and in the 

vicinity of the EA Ranch. 



The upper 160 feet, commonly referred to as the "Rusty beds" 

member of the Cloveriy forY,ation, offers shprp contrast to t-e under-

lying units and was consequently mapped as an individual unit. It 

is comprised of resistant gray, olive drab, brown, and black fine-

grained thin-bedded to platy sandstone and siltstone interbedded with 

a minor amount of blac fissile shale. Beddinr,surfaces have abundant 

fucoidal markiirs. The basal bed is commonly a gray and white massive 

to slabby hard sandstone 5 to 10 feet in thic' ness Iich forms a 

conspicuous ledge. The name "Rusty beds" was originated by Washburne 

(1908, p. 350) to apply to the lowermost bed rf the Colorado formation 

in the Bighorn. Basin and refers to 1,1e distinctive rusty brown 

weathering color of most of the outcrops. The relationship between 

the "Rusty beds" in the Bighorn Basin to the "Rusty beds" in the Wind 

River Basin are not aderluately known. 



�

Composite section of Cleverly and Morrison formations, unHivided, 

in secs. 1 and 12, T. 1i2 N., a. 107 W., and sec. 4, T. )42 N., R. 1CA— .... .._ /../.,NO 4M• •M..4.•0110. •• • VW.. a.m. _ 

(:ensured 11 Love, et al., 19h7, E. 7-6) 

Feet 
Thermopolis shale. 

Cloverly and Morrison formations, undivided; 

"usty beds" member of Cloverly formation: 

Sandstone, gray, weathering rusty brown, fine-Trainec?, 
hard, thin-bedded, highly fucoidal; interbedded wit 
thin black shale. At a point 35 feet above the base 
there are 6 feet of black laminated shale overlain 
by 6 inches of sandstone, then 6 feet of lack laminated 
shale. 57 

zdltstone, black, hard, shaly from 5 to 8 feet above 
base; minor amounts of interbedded sandstones. 20 

sandstone, gray, weathering rusty; thin-bedded in lower 
part; slightly shaly near top. 10 

shale, brown to black; thin interbedded sandstone and 
siltstone. 10 

Sandstone, gray, weathering brown, fine-grained, hard, 
thick-be.} 'ed. 5 

Partly covered interval. dome exposures of sandstone, 
gray, weathering rusty, thin-bedded, fine-grained, 
highly fucoidal; interbedded with minor amounts of 
dark gray shale. 30 

Covered interval. 26 

Lower part of Cloverly and Morrison formations, univided. 

Claystone, variegated, gray, light red, with lilac zone 
in upper 60 feet. Partly covered. 155 

Sandstone, gray, medium-grained , sparkly, clean; numerous 
rink minerals. 10 

Claystone, variegated, gray, rsd, and purple; largely 
covered. 20 

sandstone, gray, coarse-grained, sparkly, clean; numerous 
pink minerals. A quarter of a mile east along strike 

Cthis unit contains chert pebble corrlomerates. 

_ce 



Feet 
Claystone, red and purple, lavender in upper 3 ft. 16 

Sandstone, dark gray, with prominent yellowish layers, 
soft, silty and clayey; contains numerous polished 
pebbles. 

Shale, dark gray, laminated; a thin sandstone in middle. 

Sandstone, white, medium-grained, limy; sparse pink 
grains. 

Liiltstone and sandstone, grayish green to dark gray, 
shaly, hard; contains dinosaur bones. 

Sandstone, gray, lenticular; contFins varigated clay-
stone lenses and dinosaur bones. Sandstone is soft 
in lower part, hard in upper part. 2) 

Claystone, red, blocky; numerous sandstone lenses, 
more abundant near top. 7 

Sandstme, 7reenish gray, lentioulPr, fine-grained, 
variegated claystone lenses. 11 

Claystone, variegated red, blue, Breen, and zray, 
silty; contains numerous thin hard sandstone lenses, 
layers of limestone nodules, and a few polished 
pebbles. 92 

endston©, greenish gray; very lenticular; limy, med-ium-
to coarse-grained. 

Claystone, red, sandy, hard. 3 

Siltstone, red, hard, with some claystone and sandstone 
near top. 

TT? 
"Upper Sunlance." 



The Morrison and Cloverly ''ormations are continental in origin; 

the former is Late Jurassic and the latter Early Cretaceous in a-e. 

In central 'yoming the sequence locally contains abundant fresh water 

mollusks, ostracodes, and charaphyte oogonia in addition to dinosaur 

remcins. The Morrison"forTriation has yielded dinosaurs of Uoper 

Jurassic a-e, most notably from Como Bluff in southeastrn 'qyomino. 

Fresh water mollusks of early Cretaceous af,e have been found in both 

the "Rusty beds" anA the variegated claystone zone directly beneath 

the "Rusty beds" at some localities in the Wind River Eosin (Love, 

et al., 19h5a) and from fresh water limestones in the above mentioned 

varieated beds on Bacon Ridge to the west (Love, et al., 19qa). 

in the wests-rn part of the Wind River Basin microfossils, ostracodes 

and charaphyte oogonia, have proved to he the most useful criteria 

for distinguishing Upper Jurassic from Lower Cretaceous beds (Peck, 

1937, 19h1; Peck and heker, MO). Peck (personal communica+ion) 

has identified microfossils from red zones :lust above the top of the 

"upper 6umiance" on the Dubois anticline as being Late Jurassic in 

arre. 

The contact between the "Rusty beds" and the overlying Thermo-

polis shale is rarely well exposed. It is marked by a change from 

olive drab and gray-green th4 n-bedded sandstone interbedded with a 

minor amount of black shale below to predominantly black laminated 

shale above. The lower part of the Thermopolis shale, however, Tray 

in places contP.in thin stringers of sandstone similar to that in the 

"Rusty beds." The contact is usually also marked by a conspicuous 

topographic charwe from ledges below to weathered slopes above. 

https://contP.in


Cretaceous system 

Thermopolis shale 

The Thermopolis shale was named? and described by Lupton (191A, 

166" from exposures in the Bighorn Basin near Thermopolis, '.!yomin-, 

.where it is about 700 feet thick and consists predominantly of shale 

with a number of lenticular sandstcne beds, the most persistent beim?, 

the Muddy sandstone occurrin -, from 210 to 330 feet above the base. 

The shale is underlain by the Cloverly for ation (',reybull sandstone 

member) and overlain by the Mowry shale. In the Du Noir area and 

throughout much of the wind River Basin the Thermopolis shale consists 

of three members, an upper and lower black shale member separated b:f 

a middle sandstone member referred to as the Muddy sandstone. The 

contact between the upper black shale member and the overlying `owry 

shale is everywhere difficult to determine due to litholo-ir similar'-

ties, gradational nature and general poor exposures. For these 

reasons the upper member is combined with the Vowry shale for stratf-

07raphic discussion and 7eologic mapping purpose, and will not be 

treated in this report as a part of the Thermopolis shale even thou-h 

it is most probat-ly correlative with the upper part of the formation 

at the type section. The Muddy sandstone wa:; mapped as a separate 

unit. 



7ithin the mapped area the Thermopolis shale crops out or the 

complexly folded southwest flank of the Du;cis anticlinal complex ord 

forms limited exposures in the vicinity of the FP Ranch and lust east 

cf the Stanolind Oil and Gas Company Dubois Unit No. 2 will. A 

composite section was measured on the flanks of the Dubois anticline 

(Love, et al., 19/1' p. 7'. The lower black shale member is 136 feet 

thick and c,.nsists of black soft laminated shales with numerous 

ferruginous and dahllite concretions. The concretions, where execsed, 

readily weather to smell ,lr.ular fraements which are scattered over 

the shale slope:. The Muddy sandstone member, here considered PS the 

upper member of the Thermopolis shale for (41scussion and c,eolo-ic 

mapping purposes, is 31: feet thick anci ccnsists chiefly of gray, 

brown-weatherin-,1 medium- to coarse-Trained thin-bedded sandstone with 

a minor amount of black to brown sandy shale. Much of the sandstone 

is highly fucoidal and resembles that of the "Rusty beds" of the 

Cloverly formation to some extent. The upper 2-foot sandstone is 

commonly conClomeratic with small rounded pebbles and nyanules, and 

some black rains that may he phosphatic. A °ew fish teeth are also 

present in this bed. The Muddy sandstone usually Forms led-es while 

the underlyine shale forms soft smooth slopes. 



Composite section of ThernepolL, shale in secs. 1- 12, T. %2 N., R. 10% W.
••••• ••••••••• ••••• •••• ••••••Ma.... =MO 

(L;easured 24L Love, et pl., 19) 7, p. 

Mowry shale: 
Feet 

Thermopolis shale: 

Aiddy sandstone member: 

. .andstone, gray, weathering brown, coarse-crained, 
conglomeratic; contains small pebbles and black 'rains 
that may he phosphatic; a few fish teeth present. 2 

-hale, black to brown, sandy. 

Sandstcne, gray, weathering brown, medium-grained, 
fucoidal. 3 

:pridstone, -ray, weathering brown, thin-bedded; black 
silty shale partings. 11 

Landstone, ~ray, weotherinr; brown, moderattly thin-
bedded, crossbedded, fucoidal, medium-fmained, 
with numerous dark 'Tdnerals, non-calcareous. 111 

Lower black shale member. 

,hale, black, soft, laminated; numerous ferruginous con-
cretions, and dahllite concretions. 13A 

"Rusty beds" member of Cloverly formatin. 



o fossils, except fish teeth, wer foun in th fo at·on. 

Until r ec ntly the base of th . uddy sandst n as lived to rk 

the base of the Upper Cr taceo sin centr l yomin (Love., t al ., 

19L It now estebli he ., ho ev r, th t the ·h lea). has be n l o y 

is of Cret ceou (Cobban ~nd Re id , l th Ther-ly 51); thus 

mopolis s l is both und rl in nd overl n y tr t of kno~ Eary 

Cret csous • 

t.iowry h le 

1Th te " owrie b l • lied by D rton (1904, p. 3 h-101 

on th est 1de of he Bi~hor oun t ·n north et of uffalo, yo­

min , to include bout 1 ~0 et o hr li h rsy sh le nd thin- bedded 

sand t ne ldth bundant fish sc le~, lyin within th Benton f at i on. 

The wry hal , now c n id red "fo t.ton, 1 wide pr d throu hout 

yo n . 
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slopes of the ":ovary shale are characteristically ;gray and dark gray 

banded because of the alternation of black shale and light-colored 

entonite and 6ilicacus shale (fi7ure 9). The siliceous beds usually 

form ledge.:, 



ection of Mowry shale in sec. 1, T. '2 r., R. 107 W. 

(Measured by Love, et al., lq7, p. 4,-7) 

Feet 
Frontier formation. 

Mowry shale: 

Shale, black, laminated; thin yellowih -,ray siltstone, 
and fne-grained sandstone partings. 27 

andstone, green, fine to meddum-grained, slabby, hard, 
with silty and shaly partins. 3 

Pentonite, pale yellowish green, with a few black shale 
partin -s. 3 

SIvae, black, laminated, slir'htly carbonaceous; thin 
bentonite beds near base. 31 

Sandstone, dull ',Teen, fine to medum-grained, slabby, 
hard, silty at base; some shale partings. 20 

Bentonite, shaly. 

.hale, yellowish brown to silvery Tray, hard. 5 

Bentonite, pale yellow. 2 

shale, yellowish brown to silvery 7ray„ hard, contain-
ing sparse poor pelecypod casts and molds. 2 

Bentonite with interbedded black shale. 

Lhale, dark :Tay, weathering silver gray, siliceous, 
hard,splintery, containing fish scale. 2)i 

Sandstone, dull 7eenish *ray to 1-uff; silt layers; 
numerous dark ^r.: ins; numerous fish scales and teeth. 

Pentonite, pale yellow; a thin black shale at top. 2 

Sandstone, dull greenish gray to buff; silty layers; 
numerous dark grains and .flicoidal markins. 2 

ohale, vlack, bentonitic, with 0.q feet of bentonite at 
base and a thin greenish gray sandstone in middle. 5 

.rind stone, dull greenish gray to buff; silty layers; 
numerous dark grains; fish teeth and scales. 2 



Shale, 'lack to brown, weathering gray, hard, silt, 
with a few poorly preserved lucincid type pelecypods. 
A shalt' white bentonite 0.5 feet thick is present 15 
feet above ''ase, and 90 feet above base are several 
thin bentonites, above which the shale is herrier and 
more siliceous. 

Feet 

108 

Covered interval. 2)15 

Shale, black, soft, laminated; thin bentonite layers 
throur,hk ,ut sequence but lass abundant in upper part. 113 

Bentonite, yellow, hard, with coarser tuffaceous 
material. 

Shale, 'lack, soft, with numerous soft yellow bentonite 
beds. 73 

:hale, black, bentonitic, with a few ironstone concre-
tions. 12 

Bentonite, /Tray; thin hard white tuffaceous beds in upper 
part and black shales in lower nart. A few bone frag-
raents present. 8 

'hale, black, bentonitic; a th n yellowish :,reen Ipntonite 
2 feet above base. 12 

717 

Iv'uidy sandstone member of Thermopolis shale. 
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No fosEils of value in latinr* the formation were found in the 

Du Moir orea. Thin-shelled r.- :-.1ec:Jpoc and a few flilttened ammonites 

have been collected at some localities fn the vind Riv- 7nsin 

(Thompson, et al., 19h9). Recent paleontoloAc studies of ammonites 

occurring in the Mowry shale and its equivalents at. many Adely 

scattered areas in Colorado, Wyoming, and Montana by Cobban and Reescie 

(15'51, p. 1692) have proved a Early Cretaceous all.e for the formation. 

The contact l'ntween the Mowry shale and the overlying Frontier 

formation, whic. coincides with the boundary between the Lower and 

Upper Cretaceous in this re7ion, is marked by a change from black 

shale below to tan, -rray, and yellowish sandstone flove. 



Frontier formation 

The Frontier formzti, n was nap:ed and described by Knir,ht (12, 

p. 721 \ fr-m exposures near the town of Kemmerer in southwestern 

'47yominc7. A comprehensive historical treatment or its application 

throughout Wyominl- and aljacent states is presented by Cobban and Ree-

side (l92). A detailed surface and subsurface study of the formation 

in the Wind River Basin has been punished (Thompson, et al., lqc). 

'ithin the basin the Frontier formation is predominantly a sandstone 

and shale sequence overlain by the Cody shale and underlain by the 

Mowry shale. It is an important and 7as producin- seluence in 

many fields in Wyomin,-. 



In the .)11 Noir area the Frontier formati n crops out along Little 

Horse Creek and at some places northwest of the EA Ranch. A well 

exposed sect . cn was measure(1 in sec. 1., T. N., R. 1C7 W., and sec. 

3A, T. 1i3 N., R. 1C7 W. where it is 752 feet thic (Love, et al., l9), 7, 

p. 1,-6% The formation consists chiefly of rn nit rnating succession 

of sandst ne and shale with minor amounts of bentonite, tuff, car-

1-. - naceous shale, li7nite, and coal. The sandstone beds, which rnnae 

from a few inches to as much as 65 feet in thicl-ness, are white, gray, 

tan to yellcy4ish, and hrown ) fine- to coarse-r,rained, and commonly 

crossbedded. borne are hard and tuffaceous, while others are soft and 

moderately porous and friable. Most contain abundant dark minerals 

and some near the top are glauconitic. The shale is 7enerally black 

and finely laminated with minor amounts of bentenite and carbonaceous 

material. Bentonite occurs mainly in the lower half of the formation 

as beds as much as Ili feet thick. It is 'renerall:, sandy and shalt', 

although a few beds appear to be pure. Coal ani lignite beds which 

are also confined chiefly to the lower part, are rarely more than 3 

feet thick but have been mined for local use. The coal is, 'or the 

most part, of subbitumincus ,.Trade and none is being mined at the 

present time in the area. The sandstone at the top of the formation 

in .some loralit.i s c:ntains shale with numerous black and brown well 

rounded flat chert pe'lples; these pebbles, however, also occur ln 
in the 

the basal beds of the Cody shale. The sandstcne'formatien is quite 

resistant and forms ledi!es. 



'ect on of Frcntier formatic , in sec. 2, T. N., R. 107 '-. 

OTeasl:red 122 Love, et al., 19'7 
••••••••• 

' 
.1•MI•••••.• 

-r4leet 
Cody shale. 

Frontier formation: 

Covered interval forming dip slope and supporting a 
heavy growth of trees. Ne-quarter mile east along 
strike this zcne consists of sandstone containing 
abundant pelecypods and gastropods overlain b7 
brownish gray shale containing numerous flat black 
chert pebbles. Niobrara fauna (U31S Loc. 1953h): 
Ostrea anomioides Meek, Camptonectes n. sp., Tellina? 

subalata Meek, Cardium curtum Meek and Hayden. 20 

sandstone, gray to brown, medium-grair,ed, limy, hard, 
petroliferous. A highly limy- zone 5 feet thick near the 
center of the unit and one 10 feet thicl- near the top 
contain an shun lint and well-preserved fauna of pAlecypods, 
bizarre gastropods, ecbinoiis, ^n< ammonites. Niobrara 
fauna (Ik;)6 Loc. 19537): Inoceramus deformis Meek, Ostrea 
anom-:_oides Meek, .Exo. ra hp., Camptonecteb n. sp., 
Cardium curtum Meek and Hayden, Cardium pauperculum

TeTTErn.sp., Cymbophori-R777 arenaria 14eek, 
rodes bp., Pucnellus fusiformis Meek, PyrOpsis? n. sp.,

Volutoderma sp., Placentoceras planum Hyatt, gastropods, 
several undetermined new forms. 30 

Partly covered interval. A few gray sandstone ledges 
visible. 40 

:-)hale, black to brown, laminated. 15 

Sandstone, gray; hard, fine-grained, limy near top. Abun-
dant pelecypods present. Poorly exprsed. Niobrara fauna 
(i3(16 Loc. 19538): Ostrea sannionis 20 

Jude, black to brown; sandy in lower part. 

Partly covered interval. A few rray glauconitic sandstone 
ledz.es visible. 20 

Jandstone, light gray to yellowish gray, highly glauccnitic, 
limy, crosabedded, very fossiliferous with abundant pelecy-
pods and a few ammonites. Niobrara fauna (USES Loc. 19535): 
"Gervillia" propleura Meek, Pteria gastrodes Meek, Inoceramus 
sp., Cardium pauperculum 11 



'eet 
Sandstone, .7r.ray, fine-grained, soft, very shaly. 16 

:Alale, brownish gray, sandy. 1 

sandstone, gray, medium-grainer?, limy; abundant 
rounded grains of 71aucorAte. 

Shale, black, laminated; yellowish fine-grained 
slightly carbonaceous sandstones in upper 5 feet. 25 

Sandstone, Tray, fine-grained, liny, crossbedded, 
soft in lower half. 

:)hale, brown, sandy, soft, with a carbonaceous layer 
near middle; 

sandstone, yellowish brown, fine-grained, limy, hard, 
slightly cfrbonaceous. 11 

hovered interval. Lower part probably dark grk 
carbonaceous shale and upper part probably black 
fissile shale. )114 

Li ;nice, black to brcwn, shaly. 1 

Sandstone, yellowish brown, medium-'rained, cross-
bedded, limy, locally with ironstone concretions. 6 

Aale, black, laminated. 6 

L;andstone, yellowish brown, medium-grained, cross-
bedded, limy, locally with ironstone concretions. 

Shale, black, laminated; 0.2 feet of greenish yellow 
bentonite at top. 1 

Sandstone, yellowish brown, fine-grained, 
slabby, finely crossbedded. 

11,11e, black in lower part; brownish near top; laminat,d; 
moderately sandy near middle. 16 

Sandstone, yellowish gray, med-ium to A.ne-grained, inter-
laminated black shale near middle. 65 

-hale, black, laminated in lower 1:0 feet; abundant 
secondary gypsum. 

L)andstone, yellowish ,may to white, coarse-grained, ,oft. 



2 

Tr;et 

Shale, dark cray, sandy, with thin beds. 

Sandstone, yellowish 7ray, fine-{brained, soft in 
lower part; coarser and somewhat shaly near top. 

Shale, !lack, laminated. li 

Sandstone, yellowish ,-ray, fine-graLned, soft. 1 

Shale, black, laminated, poorly exposed. 20 

Bentonite, yellow; abundant secondary gypsizl. 5 

Shale, black, laminated. 2 

Sandstone, yellowish gray, soft, fine-grained, 
bentonitic. 3 

shale, greenish gray; soft and bentonitic in lower 
3 feet, then 2 inches of soft yellowish gray 
sandstone overlain by black laminated shale, sandy 
near top. 5 

Lignite in lower half; carbonaceous gray siltstone 
n upper half. 1 

shale, black and very lignitic near base; -ray and 
silty in middle and upper parts. 7 

Bentonite, ?ray, sandy. 10 

Sandstone, brownish gray, very coarse-grained, ver;i-
limy; soft in lower 10 feet; abundant dark minerals. 27 

shale, carbonaceous, with thin coal layers. 2 

Bentonite, white, with coarser tuff beds. 12 

Coal. This bed has been mined for local use. 3 

Shale, black to brown, Irry sandy. 

Sandstone, white to yellowish, crossbedded, fine to 
medium-grained, nodular; with numerous dark 
minerals; with thin carbonaceous shale beds. 10 

_hale, black, fine-grained, soft; bentonitic in lower 
half; slightly sandy, brown, hard, silty in upper 
half; thin bentonite at top. 

Sandstone, rrny to yellowish, soft; carbonaceous and 
bentonitic near base; abundant dark minerals. 11 



Feet 

,hale, black, laminated. 2 

Coal, black, soft. 1 

imdstone, brownish 7rays 
:,haly, soft. 

fine-grained, silty to 
3 

.)hale brown to black; bentonitic in lower r' feet. 

p.ndstone, gray to brown, weathering black, hard, 
crossbedded, slightly limy; numrous dark minerals. 2 

:hale, lack, laminated, very bentonitic. Abundance 
of bentonite makes weathered slopes appear white. 11 

Lignite and carbonaceous shale; sandstone lenses in 
middle of unit; more nearly pure li7rite near blase 
and top. 

Bentonite, yellow; shaly in lower part. 6 

Tuff or very fine-7rained tuffaceous sandstone, gray, 
with interbedded bentonite. 3 

tentonite, gray. 9 

Bentonite, ?Tay; a hi,!hly carbonaceous brown tuff 1.5 
feet thick, poorly preserved plant remains jn lower 
part. lh 

Tuff, brown, hiE,hly carbonaceous; abundant poorly 
preserved plant remains. 1 

Bentonite, white to yellowish, interbedded with coarser 
bentonitic tuffs c-ntaining plant remains. 7 

black, bentonitic, with thin ironstone zone at 
top. 3 

L;andstone, dark gray, very coarse-grained, anular, very 
hard, tuffaceous, with abundant dark minerals and 
glassy fragments resembling shards. 2 

Bentonite, gray, very impure, with a thin coarse-ned 
sandstone containing wood and bone fragments at base 
of unit. 3 

Li7nite, and dark gray carbonaceous shale. 3 



Peet 

`sandstone, 
in lower 
forming; 
abundant 

7ay, coarse-7rnined, angular; soft 
part; hard in upper 15 feet; cliff--
a few thin cprbonaceous shale partin!!s; 
dark minerals. 1,3 

Lienite, black, interbedded with black carbonaceous 
shale. 2 

Pentorrite, gray. 2 

sandstone, white, with thin shale partins and thin 
ferruginous sandstone, containing shard-like frag-
ments. 2 

shale, black, hari bentonitic. 8 

Sandstone, gray to yellowi,h, coarse to medium-grained, 
hard, lenticular; numerous thin shale partings; 
abundant dark minerals. 16 

ohale, black to brown, lamina 4 ed. 7 

Sandstone, white to yellow, coarse-c,ra'ned, crossbelded, 
cliff-forming; sandy gray shale partings. 10 

L,andstone, mesy, medium-grained, moderately soft; 
numerous black shale partings. 8 

Sandstone, tan to yellowish, fine-:Tained, moderately 
hard; numerous dark minerals, and numrauLi brown 
glossy fish scales. 

7.7 

Mowry shale. 



The sandstones in the upper part of the Frontier formation, 

particularly those at the top, are locally very fossiliferous. The 

uppermost sandstone contains a varied fpuna of pelecypods, gastropods, 

echinoids, and ammonites of early Niobrara a7e CW. A. Cobban, personal 

communication, 1S5,1% The lower part of the formation, however, is 

probply of Carlile 67e. 

There is a sharp lithologic break between the Frontier formatjon 

and the overlyin! Cody shale Nith a chan7e from resistant sandstone 

below to soft black shale above. There is also a conspicuous topo-

Traphic chanrie, with the upper Frontier sandstone usually forming a 

dip slope. 

Cody shale 

The Cody shale, which was named and described by Lupton (1016, 

p. 171) from the town of Cody in the wes- ern part of the Biztorn Dasin, 

is widely distributed throuhout central Wyoming where it consists of 

about )42000 feet of marine shale and sandstone. It is underlain by 

the Frontier formation and Generally overlain by the Mesaverde forma-

tion. In the Du Loir area, however, due to overlapping Tertiary rocks 

only the lower 3,000 feet of the formation is exposed at the surface' 

no yourrer Upper Cretaceous rocks are present. A broad poorly exposed 

outcrop belt extends southeastward from the upper end of Little Horse 

Creek valley to the vicinity of the EA Ranch. The upper part of the 

formatin is further cut out by faulting along the north side or this 

outcrop belt. 



 

The best exposure:; are present on the east side of the Little 

Horse Creek road in sec. Y, T. )43 N., R. 107 W. (figure 10). A 

section was measured at t-as locality 1) Love, et al., (191:7, p. 3-L ) 

who reported 3,000 feet of Cody strata present }nit only the lower 1,500 

feet sufficiently well exposed to be described in detail. The uoper 

half of the formation is mostly obscured by debris from the cv,rlying 

Tertiary cc', glomerate. The lowermost 1,060 feet c-nsist chiefly of 

brownish gray sort laminated shale with a few thin sandy zones. The 

overlying li29 feet consist mainly of shale bu: also contain an in-

creasing proportion of greenish Tray medium- to coarse-c7raineri cross-

bedded to slabb:y sandstone. The uppermost 1,500 feet, of which the 

lithology is imperfectly known, probably contain shale and sandstone 

in about equal amountL. ,)everal ledgy sandstone beds can be of served 

in the slopes; some of these sandstones are highly glaucordtic. The 

basal bed of the formation on the west side of Little Horse Creek in 

the 4 sec. 2, T. h3 N., R. 107 W. is a shale zone which conta3ns 

abundant well rounded flat chert pebbles that weather out in profusion 

on the slopes. 





Section of Cody shale in sec. 36, T. b3 N., R. 1[7 W. 

(Measured la Love, et al., 190, E. 3-0 

'Ilnd River formation (lower locene. 
Feet 

Cody shale: 

hhale, gray, soft, poorly exposed. To of shale 
is &soured by landslide debris. No sandstone 
of the Mesa,Yerde formation was found in the area, 
and the Cody shale is apparently overlain by 
1%ocene rocks. 1500+ 

)e,ndstone, 7reenish gray, medium-grained, soft, 
crossbedded; abundant dark minerals; interbedded 
with equal amounts of gray shale. 

Sandstone, areenish gray, meOlum-grained, limy, 
hard, crossLedded, with numerous dark minerals. 2 

Shale, dark gray, laminated, with a few thin layers 
of greenish gray sandstone. 102 

3andstone, greenish gray, coarse-grained, slabby; 
interbedded dark gray shale. 28 

jandstone, greenish gray, coarse-gained, angular; 
numerous dark minerals, crossbedied; some shale 
partings. A5 

Sandstone, greenish gray, coarse-graned, anrmlar; 
ledgy near base; shaly in upper part; poorly 
preserved pelecypods 'n basal 2 feet. Niobrara(?) 
fauna (USOS Logy. 19539): Inoceramus sp., Cymbophora 
sp., Ostrea sp. 15 

brownish gray, laminated; sandy in lower 50 
feet; 6-inch sandstme, fine to medium-qrained, car-
bonaceous, with sparse pelecypods, 50 feet above 
base. 172 

.0andstone, light ireenish gray, coarse-grained, 
an=mlar, limy; numerous dark minerals. 2 

whale, brownish gray, laminated, soft; some sandy 
zones. 1r)80 

3009+ 

Frontier formation. 

-115-



 The Cody shale is sp.)radf ,'0'91Tfoasi1iferous. In 19)49 J. 11. Love , 

accompanied by the writer, rnliowtad the following fossils, w•ich 

were identified by W. Cobban, approximately 1,500 feet pl)ove the 

base of the formation: Inoceranius stantoni Jokolow, £aculites asper 

Norton, Baculites codyensis Reeside, Baculites? n. sp., and caprlites 

vermiformis Meek and Hayden var. binneyi Reeside. This assemblage 

is of late middle Niobrara age. W. A. Cobban and J. B. Reeside visited 

the section in the summer of 1951 and collected fossils of an earlier 

Niobrara age in the lower part of the formatfosi. No fossils were 

collected from the uppermost 1,500 feet of the Cody shale, but re@onal 

relationships in the Wind River Basin (Yenne pnl Pipiringos, 195h) 

sup:gest that the a,Te probahly ran es from late Niobrara (uppermost 

Colorado) into possibly Telegraph Cree' and Earle a',es (lower Montana% 

In the Jackson Hole region to the west the uppermost marine Cretaceous 

strata are of middle Niobrara a:e (Love, et al., 1951e, thus indi-

catin7 that the withdrawal of the Cretacecus seas was from west to 

east. 

The top of the Cody shale within the mapped area is everywhere 

delimited by overlappin" Tertiary strata or structural f-atures. 



Tertiary system 

Paleocene series 

Fort Union(') formation 

The presence of Paleocene rocks in the DU Noir area has not been 

fully substantiated. The rocks here referred to the Fort Union(?) 

formation crop out only locally in the Dubois anticlinal complex and 

have been strongly folded and faulted (fic7ure 11% They occur asso-

ciated with Cretaceous rocks and nowhere can their relationsh ps with 

other Tertiary rocks be observed. The total thiemess of the sequence 

is not known, rut as much as 50 feet is exposed west of Little Horse 

Creek. T'Ie Fort Union(?) formation is lar7e1; ocn:-lomeratic and made 

up entirely of Mesozoic rock fragments. ..P.n'Yular light-colored Mowry 

shale chips form the most conspicuous element :in the conglomerate. 

Fragments of "upper $undance" limestone and sandstone Cloverly 

and Morrison sandstcne and siltstone are also present. Red and gray 

siltstone and claystone is present in some places. 

No fossils were found in the Fort Union('') formation but the 

presence of Mesozoic rock fragments, complete absence of Paleozoic 

rocks, and the structural relationships of the formation su77est that 

this series of conrflomerate siltstone, and claystone are older tan 

those of known lower Eocene a-e. The Fort Union(?) strata were most 

probally deposited during the initial stales of folJin ,of the 

anti2line. 
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Eocene series 

Indian Meadows formation 

The name Indian Meadows formation was applied by Love W39, D. 

to a series of interbedded red clay, shale, sandstone, and 

conglomerate nearly 1,000 feet tick wl-Ach lie along the east side of 

the North Fork River, approximately miles east of the southeast ed',e 

o the Du Noir area. The massive conglomerate beds, containinc, 

framents of granite; Paleozcic limestone, dolomite, and chert; and 

conspicuous algal-ball limestone beds, were considered to be ?istin-

risking litholoAc features of the formation. Vertebrate fossils 

at the type section indicate a lowermost Eocene age, equivalent to 

that of the Gray Bull faunal 'one in the Bighorn Basin. The close 

resemblance between the fine-grained str(-ta of the Indian vioadows 

formation and those of the overlying Wind River forget: on, however, 

makes it impossible to differentiate the two formations in nreas 

where they occur in juxtaposition except where there are fossils or 

mappable unconformities. No fossils were found in the strata assigned 

to the Indian Meadows formation in the Du Noir area; they have been 

so desi-mated because of their conglomeratic character, similarities 

to the type section, and structural relationeips. In the southeast 

Portion of the mapped area where both the Indian Meadows and Wind 

River formations are believed to be present, they have been mapped 

88 Wind River and Indian Meadows formations, undivided. 



The Indian Meadows rormation crops out along the 'est Fork of 

the Du Noir River, on the scuth flank of L3pring Mountain, and along 

the Wiggins Fork River. It is probably also present on the north 

side of the ',and River and on the north side of the 'find Ridge fault, 

but at these localities cannot be distinguished from the Wind River 

formation (fig_. 12). At the localities where the formation can be 

observed in contact with the un lerlyirv! Paleozoic and Mesozoic rocks 

there is a pronounced nn-ular unconformity of as much as 0 degrees. 

This is best seen along the east side of Horse Creek north of the 

EA Ranch (fig. 13). The thicthez,:s varies greatly from one place to 

another and no detailed sect on of the formati-n was measured. The 

maximum thickness is unknown because on the south edge of Lprinc-

Mountain the lower part is delimited by faultinci and the upper part 

is poorly exposed, and because in the southeast portion of the mapped 

area the total stratigraphic interval represented the formaVon 

could not be determined. The massive conglomerate beds attain an 

aggregate thickness of as much as 1r'0 to 200 feet near the EA Ranch 

and along the West Fork of the Du Noir River, but the thickness 

diminishes rapidl:, northward tr a vied,7,7e—ed,T as the formation. laps 

up a70.nst the hi rhlands along the south flank of the Washakie 
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The strata assigned definitely to the Indian Meadows formation 

consist chiefly of red crudely stratified to massive conglomerate 

overlain in some places, as on the south flank of Spring Mountain, 

by variegated fine-grained sandstore, siltstone, claystono, and shale. 

The conglomerate beds are hard and indurated and form massive cliffs 

throughout most of their area of outcrop. They consist chiefly of 

subrounied boulders and cobbles of Paleozoic sandstone, limestone, 

dolomite, and chert as much as 6 feet in diameter i n a matrix of red 

and -Tay limy coarse-'rained sandstone. No Precambrian rock fra2ments 

are present in the exposures along the `Vest Fork of the :=11 Noir River 

and on the south flank of jpring Mountain and no volcanic material 

was observed. The lowermost Eocene rocks alonr7 the north side of the 

Wind River and on the north side of the Wind Ridge fault, which 

probelly belong to the Indian Meadows format on, consist of 10- to 

20-foot beds of conglomerate interbelied with variegate' fine !rained 

strrta. These c n7lo-leratps are not as coarse as t ose that lie 

adjacent to the folded Paleozoic highlands to the north, and the boulders 

are not more than 2 feet in diameter. These oon7,1omerates riso con-

tain fragments of deeply weathered granite, meiss, and schist. At 

some localities along the north side of the 'Ijnd River these strata 

contain algal-ball limestone beds which are characteris4- ic of the 

formation at the type sect. on. beds were observed at one 

locality on the south ed,-e of Spring Mountain. These hens are gray 

and appear to be very co, iglomeratic, but consist almost entirel:i of 

rounded masses of limestone as much as 2 inches; in diameter. 



limestone is arranRed in concentric layers around a nucleus. 

detailed study of these was not made by the writer, but Love (139, 

p. 60) reported that the nPclei were commonly loniobasis sp. (7astro-

pod), clay balls, chert, limestone, arkose, shale, sandstone, and 

granito framents. 



The Indian Meadows strata probably formed during the active 

erosional poriod which followed the folriin- of the Washakie and land 

River Ranges. The red color, which characterizes nuch of the Perms:-

tion, is very similar to that of the Triassic Chu7water formaticn. 

T4here the conlomerates are in direct contact with the Chugwater 

formation, as in the locality north of the EA Ranch, the colors are 

identical. The Indian Meadows formeion lies horizontally upon the 

upturned edges of folded and eroded Paleozoic rocks alonr, the 'lest 

Fork of the Du Noir River and on both Paleozoic and Mesozoic rocks 

along the south flank of Spring Mountain. The fornaVin has been 

involved in later thrust faulting in the southeast portion of the 

mapped area. 



.liver formation 

The term Wind River format:on is used throe shout the Wind River 

Basin to include all cf the strata of lower Eocene ae with the 

exception of the Indian Meado4s formation. A historical sulmary of 

its definiton and application has been presented by Tourtelot (l9h3, 

p. 11W. In the northeastern part of the basin the Wind River forma-

tion is separated into two distinct lithologic and faunal units; the 

Lysite member at the base and the Loat Cabin member at the top 

(Tourtelot, 19W, p. 1114-119). Faunally, the two members are differen-

tiated by the presence or absence of Lambdotherium, which occurs only 

in the Lost Cabin member. Lambdotherium-bearing strata are present 

in the Du Noir ar'a, but the presence Lysite strata has not been 

substantiated. 

The Wind Hiver formation is the most widespread lithologic unit 

in the Du Noir area and crops out extensi”ely in the southern and 

central portions of the mapped area. Vertebrate fossil evidence indi-

cates that all of the lower Eocene rocks west of Horse Creek belong 

in the formation. Wind River strata probably comprise the bulk of 

the lower Eocene rocks east of Horse Creek, but, as previously dis-

cussed, could not he differentiated from the finer-grained facies of 

the Indian Meadows formation. The thic''ness of the Wind River forma-

tion varies considerably from one locality to another because of pro-

nounced unconformities both at the base (where not in contact with the 

Indian Meadows formation) and at the top. The thickest sect: on is 

present in the central part of the area, where the format:on crops 
out in an uninterrupted sequence from the Wind River north to the 
upper end of Little Horse Creek valley. 



ive unit .,, re r oco 3 i ed t hin the form tit,n: a l o 1er .., ie­

g ted sequence, a greenish gr y n dr ab t uffac ou s uence, a 

middle vari geted sequence, a oon lom r .te seq enc, n an up r 

varieg t d sequence. e lower three unit re the oat id spre d 

nd ar best exposed alon Bench Greek wh re they ar 1,418 f et th ic . 

Th , n1ts co ld not be app d. 1 ho ever, caus of the dati onal 

natur of th ir contact. saris of ns, pre ented 
IS" 

on f r lli and ti re hows th w:r1t r • s interpr t tion of th 

r lationship b tve n the d1ff nt faci sot the ind River for ti.on 

nd the ppro 1mste po ition o fo 11 coll ctions . 
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Figure i4 . CHART SHOWI NG LATERAL VAR IAT ION O F THE WIND RIVER FORMATION 
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The lower varieeted sequence along Bench Creek is at least 55h 

fret thick, with the base concealed. Westward the thickness decreases 

to a wedge-edge west, of the mouth of the '111 Noir River, where it 

apparently intertongues with arkosic facies of Eocene rocks, undivided 

(figure 15). Eastward the thickness varies considerably because of 

the pronounced bas-1 unconformty. The lower variegated sequence, 

which forms conspicuous badlands, consists chiPfly of red siltstone 

and shale, soft to hard buff fine-grained shaly sandstone, and white 

to buff cobble and pebble conglomerate. The conglomerate beds conta n 

rounded fragments as much as 6 inches in diameter of Paleozoic rocks 

with a subordinate amount of Precambrian 7ranite. Many o' the shale 

and siltstone beds in the upper part are bentonitic and plastic. 

Just past of Stony Point, in the 3W1 sec. 19, T. :;2 N., R. 107 W., 

the basal beds are chiefly tan and white arkose interbedded with minor 

amounts of gray and tan siltstone and brown carbonaceous shale with 

black coaly partings. The arkose is composed of coarse-grained to 

granule-sized an7ular fragments of quartz and feldspar -ith some 

dark grains in a fine-c,rained limy matrix. In a distance of a few 

hundred yards east of this locality the tan and gray beds grade into 

redbeds.. It is . nteresting to note that this pronounced color change 

coincides closely with the base of the chuwater redbeds as the trend 

of that formation is projected northwestward across the Wind River 

from harrison's Ranch, suggesting that much the red sediment in the 

lower part of the Wind River forratirm was derived from the Chugwater 

formation. 



The contact between the lower variegated sequence and the over-

lying ,p.reenish pray and drab sequence is ,..radational. The interfin-

qering between the two units can best be seen in the high hill on the 

east side of Bench Creek, Nfli. sec. 13, T. 12 N., R. 107 W. East of 

Horse Creek are some lenticular conglomeratic sandstone beds, -hich 

occur both in the upper part of the lower variegated sequence and 

the lower part of the greenish gray and drab sequence makini,the 

contact between the two units difficult to determ ne. These sandstones 

may be channel deposits. 

Vertebrate fossils sere found at ueveml localities in the lower 

variegated sequence. A Lost Cabin a, :e for the basal part of the unit 

west of Horse Creek is indicated by a collection containing Lambdotherium 

(coll. 2, fig. 15) obtaihed in the N sec. 24, T. )12 N., R. 107 W. 

North of the 2N Ranch, sec. 32, T. '1 N., R. 106 W., a lower jaw 

of Hyracotherium cf. vasacciense of possible Lost Cal in arm was col-

lected from the base of the lower variegated sequence, surgestinq that 

the Indian teadows formation is not represnted at the base of the 

lower Eocene this far westward. The fcllowing fossils were collected 

from the top of the sequence in the SA sec. 30, T. )12 N., R. 10A W., 

opnosite the entrance to the Rockin,-7 Chair Hanch: lower jaw close to 

?aramys buccatus Cope, maxilla with thr©e teeth of. Hyracotherium cP. 

index (Cope), and upper and lower jaws of Hyopsodus, close to H. wort-

mani Osborn. The lattc,r sur,,ests a Lost Cabin tc,e as does Hyracotherium 

cf. index (Cope), which is found associated with Lambdotherium in the 

Green River Basin although it has been recorded from Bull (lower-

most Eocene) faunas in the Bighorn Basin as well. 
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The greenish gray and drab tuffaceous sequence well exposed 

in the high bluff on the north side of U. Highway 237 east of the 

Long Creek Inn and alonc, both Bench and Long Creeks. It is 390 feet 

thick along Bench Creek, but thins eastward to 290 feet north of 

T)ubois in the 6E1;- sec. 25, T. 1.i2 N., R. 107 W. (fig. rn. Its strati-

graphic thickness on the east side of Horse Creek (section D, fig. lb) 

could not be specifically determined because the upper part of the 

section is cut by faulting and the lower contact is not well defined. 

The .init consists chiefly of greenish -ray, gray, and olive drab soft 

porous friable tuffaceous fine- tc coarse-grained sandstone with minor 

amounts of shale, carbonaceous shale, and c nglome-ste. A thin section 

study indicates that the sandstone contains much clayey material in 

addition to distinct grains of quart71 plagioclase, and biotite. Roth 

the biotite, which occurs as euhedral hexagonal flakes readily observed 

in a hand specimen, and the feldspar are probably of volcanic origin 

but the quartz appears to have been derived largely from non-volcanic 

sources. At the locality north of Dubois (section C, fig. 1)!; fig. 1A) 

the unit contains some hard limy hiThly tuffeceous "cannonball" con-

cretions as much as h feet in diameter. The conglomerate beds are 20 

to 30 feet thick, commonly lenticslar, and ccntain roundstones of 

Precarbrian quartzite, granite, and schist, and Paleozoic limestone, 

sandstone, and chert as much as 6 inches in (i_ameter as well as 

sporadic pebbles of volcanic rocks. The presence e quartzite frac!-

ments, some of which have pressure scars, is particularly si7nificant 

because they have not been observed in any other Tertiary conglomerate 

on the north side of the Wind River. They occur in Eocene strata in 

some places south of the river, however. As far as is known this is 
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also the loNest stratic,rephic occurrence of vol-anic pebbles in the 

Eocene rocks of the Ju Noir area. Thin secti:ns of these rocks were 

not obtained. Thin beds of carbonaceous shale and Tray shale are 

present in the sequence at some localities, most notably Plow, the 

north side of U. S. Highway 287 west of the Lona Creek ranch. The 

contact between the -reenish Trpy and drab sequence and the middle 

variegatPd sequence is not well exposed and their relationships are 

not readily observed. It appears, however, that the contact is grada-

tional and :similar to that at the base of the greenish gray and drab 

sequence. 



 

Only one unidentifiable tooth fragment was foun'4 in the greenish 

Erray and drab sequence. There is, however, an abundance of well 

preserved plant remains at many localities. A large and varied col-

lection of fossil leaves (coll. 1, fir. 15' wasobtained in the NE,1, 

sec. 10, T. )12 N., R. 106 W. .ome of the forms were identifier'. by 

R. W. Brown as follows: Equisetum sp., Allantodiopsis erosa (Lesquoreux` 

Knowlton and Maxon, Woodwardia sp., Lygodium sp., Thuja sp., Metase-

quoia occirlentalis (Newberry) Chaney, 4arganium antiquum (Newberry) 

Berry, Pterocarya sp., Ailanthus sp., Mimosites sp., Cercidipqllum 

sp., Platanus sp., Liquidambar callarche Cockerell„ and Cinnamomtim sp. 

According to Brown (ors,' commumcation, 19511) this flora is 

in many respects to that found near the m:ridle of the Green River 

formatfrn of early to middle Eocene age in northwestern Colorado and 

southwestern Wyoming. However, a plant collection (coll. 8, fig. lq') 

from approximately the same horizon by Dorf (1953) was interpreted 

by him to have close affinities with late Eocene to early Oligocene 

floras of the pacific Coast region. This latter view is not compatible 

with the fossil vertebrate evidence which indicates a Lost Cabin a -e 

for strata lying both above and below the greenish gray and drab 

sequence (fig. 15). 

The middle variegated sequence is best exposed in the high bluff 

along the north side of Tappan Creek westward from Warnock's Ranch, and 

at White Pass. At the Bench Creek locality, where it is overlain by 

the Tepee Trail formation, the unit is 674 feet thick, but thickens 

eastward to a maximum of about 800 feet (section B, fig. 1h) in secs. 
lh, 15, and 23, T. 112 N., R. 107 W. Its total thickness east of Horse 
Creek could not be determined because of structural complications. 
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The sequence is characterized by bright red, purple, and gray 

bentonitic claystone and siltstone and white to 7ray tuffaceous sand-

stone and siltstone. The individual color bands are generally this er 

and the claystones and siltstones more bentonitic than those in the 

lower variegated sequence. The lower 300 feet commonly contains in-

to 15-foot beds of sandstone and massive conglomerate with pebbles 

and cobbles of Paleozoic chert, limestone, a- (1 sanistone. The 

tuffaceous sandstone contains much bjotite and is 'Tenerally silty. 

In the high hill on the north side of White Pass the top )18 feet of 

the middle variegated sequence contains a 37-foot bed of brown 

carbonaceous shale with thin coal partings overlain by 11 feet of white 

bentonite and bentonitic claystone (section A, fi. 14). This 

highly bentonitic gone can he traced northeastward from White Pass for 

about 3 miles alon7 the contact between the Wind River and Tepee Trail 

formations. The middle variegated sequence has been highly folded 

along the south flank of the Dubois anticlinal complex. -ertebrate 

fossils collected from about the middle of the unit at various locali-

ties along the north side of Tappan Creek indicate a Lost Cabin arie 

(coils. 3, !I, and 5, fi. 



In the central portion of the mapped area, cappinc the hi-th 

bluff or the north side of Tappan Creek and overlying the middle 

variegated sequence, is a 100-foot conglomerate, sandstone, and 

carbonaceous shale unit (section B, Fig. 14). The lower 40 feet is 

a tan massive conglomerate with roundel to subrounded fragment much 

as 6 feet in diameter. Rock types represented include limestone from 

the Madison, Gallatin, and Gros Ventre format.] ,lns, sandstone and 

quartzite from the Tensleep and Flathead sandstones, dolomites from 

the Parby and Bighorn formations, and Precambrian granite, gneiss, 

and schist. The matrix is coarse-r7rained and limy, with most of the 

grains angular. The overlying 40 feet consists mainly of tan fine-

to coarse-grained limy sandstone with conspicuous grains of 1-iotite 

and with minor amounts of gray claystone an brown carbonaceous shale. 

:he upper 20 feet is brown carbonaceous shale with numerous black 

coal partings. 

The conglomeratic sequence is aloo present on top of the Dul- ois 

anticlinal complex Ihere it lies horizontally upon the folded Mesowic 

rocks (fir*. 17% These conlomerat,,s can he distinguished from these 

in the Indian Meadows formation, which crop out farther east along 

Morse Creek, by their color and Precambrian row,content. Although 

the conglomeratic sequence lies conformably upon the middle varigated 

sequence along the north side of Tappan Creek, there is an unconformable 

relationship between the two in the vicinity of the Dubois anticlinal 

complex where the middle variegated sequence is involved in the 

folding and the conglomeratic sequence appears to be little disturbed. 

No fossils were collected from the latter unit. 





The uppermost beds assigned to the Wind River formation occur 

in isolated outcrops at the upplr en.: of Little Horse Creek Valley 

and at the northwest end of Horse Creek Basin. These strata, con-

stituting the upper verleq;ated sequence, consists chiefly of gray, 

greenish gray, and pale red highly tuffaceous and bent:.nitic Shale, 

claystone, siltstcne and fine—grained sandstone. f larze amount of 

landOidin:-; has occurred in these beds at the upper end of Little 

Horse Creek Valley. The thicVness varies eo.lsiderably; it is at least 

110 feet in the NW sec. 20, T. 43 N., R. 10 W., where the sequence 

is overlain by the Wi-,qins formation. A few vertebrate teeth were 

collected from the upper variegated sequence (coils. 6 and 7, 15). 

These include l'aramys and 2icAymictis altidens. C. L. Gazin of the 

U. 5. National Mu:,eum concludes that the latter is a Lost Cabin 

species. 



In areas to the east the lower SocPne roc's are ovP:lajn by the 

middle Eocene Aycross formati n (Love, l!'39, p. 6-731 which is 

characterized by varies.ated clays, shale , sandstones, conglomerates, 

and volcanic rocks. This formation has not been specifically reco-r-

nized in the flu Noir area because all of the uppermost varief,ated 

Tertiary strata appear to beAlower Eocene a-e and have therefore been 

assimed to the wind River format?:on. The possibility exists, however, 

that the two upper units of the formation in the Du Ncir area ma., he 

lateral equivalents of some parts of the Aycross formatcn. This 

interpretation is sur!f,ested by the unconformable relationship between 

the conlomerptic sequence and the middle varie7ated sequence on the 

Dubois anticlinal complex; this uncor,formity may correlate with that 

noted by Love (1939, p. "W at the base of the Aycross formation in 

areas to the east. As will be discussed later, some parts of the 

Aycross formati n may also be represented in the 1- abal port' on of 

the Tepee Trail formation, as the latter formation is riefined in this 

report. 
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epee Trail formation 

The Tepee Trail formation was named and described by Love (1939, 

73) from exposures along the East Fork River about 12 mile east 

of the Du Noir area. There the strata"" I 41111gLee:el 

well bedded, green or brown, and contain textures ranging from coarse 

a[lular breccias to finely laminated shale and tuff beds. The vol-

canic rocks are chiefly basic and typically are biotite-augite ande-

sites and hypersthene-augite andesites. Fragmentary fossil evidence 

at taw type sect= on and its vicinity indicates an upper Eocene age. 

Either angular or erosional unconforrnities are present both at the 

top and base of the fcrmation (Love, 1939, p. 7h). 

Because the Tepee Trail formation in the Du Noir area is 

apparently everywhere underlain directly by the lower Eocene wind River 

formation, without any recocTizable Aycrost; strata between them, it 

is Possible that the basal part of the Tepee Trail formation, as it is 

defined in this report, may contain equivalents of the Aycross for-

mation. This conclusion is further strengthened by the fact that the 

lower part of the Tepee Trail formation in the Du Noir area contains 

hornblende- and biotite-rich volcanic rocks similar to those described 

by Love (1939, p. 67, 77) as being characteristic of the Aycross 

formation, whereas the rocks in the upper part, which contain conspicu-

ous amounts of pyroxene, are more like those of the Tepee Trail vol-

canics at the type section. Inasmuch as all of the strata lying 

between the Wind River and Wiggins formations are green and brown in 

color, with none of the brightly variegated beds characteristic of the 

Aycross format' on, the entire sequence is desi7nated as the Tepee Trail 

formation in the mapped area. 
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The Tepee Trail formation crops out in a wide belt which extends 

westward from Burroughs Creek to at least as far as the western edge 

of the mapped area. Bright green tuffaceous sandstone in the vicinity 

of BM 8618, near the top of spring Mountain, are included in the 

format on. As far as could be determined it is not present around 

the base of Elkhorn Ridge between Horse Creek and the Wiggins Fork 

River, although here some of the coarse 1-asal conglomerate of the 

Wiggins formation is sir filar in color to the Tepee Trail strata. In 

general the formation is poorly exposed, iue mainly to the large 

amount of forest cover and to talus debris from the overlying Wi -gins 

formatton. However, some parts of the sequence are well exposed at 

the upper ends of Little Horse Creek and Sixmile Creek drlinages, 

where conspicuous cliffs occur at the heads of large slump areas. No 

detailed measured section of the formation was obtained in the mapped 

area. The thickness varies greatly from one locality tc another; it 

is cout 575 feet thic1,- on the west side of Du Noir Butte, where the 

basal bed is in sharp contact with the Madison limestone but where 

its upper contact with the Wiggins formation could only be approxi-

mately located. In the central part of tne area the thickness is 

probably as much as 1,500 feet. 
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The Tepee Trail format on is a very distinctive unit because of 

its predominant bright 7reen color; it may include shades of olive 

drab, grayish green and brown. The sequence consists chiefly of 

interbedded sandstone, conglomerate, shale, and tuff, with more or 

less well-defined bedding which indicates that most, if not all, of 

the strata are water-laid. The conglomerate is composed mainly of 

angular to surrounded fragments of volcanic rocks in a tuff or 

tuffacnous sandstone matr . x. Most of the sandstone is highly tuffa-

cecus, with both crystal and ldthic fragments. The brown shale commonly 

contains abundant leaves and fresh water invertebrates. 

Everywhere that the basal strata were observed they consist of 

grayish c-reen fine--rained well bedded tu.ffcceous sandstone. The 

rocks con 4 ain a high percentage of quartz in addition to anmilar 

grains of plagioclase feldspar, biotite, hornblende, and magnetite. 

A few pyroxene crystals may be present and fragments of volcanic rocks 

are common. The microcrystalline Troundmass is probably mostly clay, 

but may also include some glassy material. Petalled studies of the 

feldspars were not made, but the plagioclase appears to ram.-e from 

andesine to labradorite; thus the tuffs are both andesitic and 

basaltic. Because no quartz was found in any of the volcanic rocks 

studied from this area, it is concluded that the quartz in the sedi-

mentary rocks was derived from a non-volcanic source; the other con-

stituents were derived in large part from volcanic sources. 



The Tepee Trail strata beco-le progressively coarser and more 

concaomertic toward the top. The basal beds directly overlying the 

adiz:on limestone en the southwest edge of Du Noir Butte in the 

extreme northwest corner of the mapped area contain cobbles of vol-

canic rocks as much as 6 inches in diameter in a fine-grained tuff 

matrix. These beds, although forming the base of the formation at 

this locality, probably belong to the upper part of the sequence 

inasmuch as they lie at a higher elevation than the occurrences on 

Long Creek and at White Pass. Similar conglomerate is present in the 

upper part of the formation at the south end of the Ramshorn in the 

central part of the mapped area. 

The volcanic rocks in the upper part of the Tepee Trail formation 

are mostly bright rreen to dark green, the color being duo mainl to 

the conspicuous amount of chlorite(?) present. Much of the material 

is highly altered, as indicated both by the large amount of chlnrite(") 

and by the altered condition, probably kaolinizaton, of much of the 

plagioclase. Volcanic pebbles in the conglomerate are invariably 

porphyritic, and ,generally contain a higher percentage of augite and 

less hornblende and biotite than the tuffs and lithic fragments near 

the base of the formation. come olivine may rlso be present. ,ome 

of the volcanic pebbles are red; these contain an abundance of red 

brown hornblende and prober y hematite in the 7roundmass. The plar'io-

clase nhenocrysts, where not considerably altered, exhibit excellent 

zoning and range from andesine to labradorite. Both basalt and ande-

site are thus represented. In contrast to the lowermost beds of the 

formation, no quarts grains were observed in the upper coarse ccn-

glomerate. 
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Fo il leaves were collected from th Tepe Trail onn i on t 

several loc liti sin the Sixmile Cr ek dr ina . The followin 

sp c ns were id ntified by R •• Browns Lygodi ____ r, 

0alvini preauricul ta Berry, ___..._.___....._ ( ewb rry) rry, 

Potamogeton p ., C rya p., Zizzyhu , etUM s ., Lomn 

Dawson, Salix cockerelli Brown, Populus ? sp., Pl tanus sp., and 

C rcidiphyllum? sp . ccording to own ( tten co nic t : on, l 52) 

thi s mbla e 1 of middl to 1 t ocen ge. A menti on ~ pre-

viou ly, Lo (1 39, p. 78 1 d 1 t c ~ne g to the equ nee 

t the t sect on. 

The Tepea Tr il formation ts ith pronounced an 1 r nd 

erosional unconformity on tha P leozo i c rock ong the north nank 

of the Du oir anticlin . verywh re that the formation w ob erved 

i n contact with th nd River formation con ormable relation hip 

ppa r to xi t. Inasmuch th two upp r unit of th ind River 

fo ton ar not pre ent t White P nd in djac nt as to th 

e~t, a p riod ot rcsion prior to th depo ition of the T e Trail 

str i u sted.• 
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The contact between the Tepee Trail format= on and the overlying 

<<'i rains formation is nearly everywhere cncealed by the dense forest 

around the southern margin of the Absaroka Mountrins. This contact, 

inferred throughout, was determined from isola+e-1 outcrops in wlich 

the predominantly green strata of the Tepee Trail formation are over-

lain by the li,ht-colored strata of the la7gins formation. Tepee 

Trail rocks were recormized east of Burroughs Creek, and the -ir,r/i.m. 

formation rests upon rocks ranffing in a-re from Precambrian to lower 

Eocene. This relationship is dire either to non-deposition of Tepee 

Trail strata or to deposition followed by complete erosion before 

deposition of the overlyinc! Wiggins formate on. Probably both inter-

pretations are possibilities. Tepee Trail strata lap up on the Palec-

zoic highlands of the Washakie Range and may not have been deposited 

on all surfaces at hir,her elevations. en the other hand, this forma-

tion occurs at higher altitudes than that of Horse Creek Basin, where 

str;!ta rest on the upper part of the Wind River formation, 

sugesting that Tepee Trail rocks were once present in Horse Creek 

Bpsin but were eroded away before depcsition of the '41 -Tina formation. 



Eocene rocks, undivided 

Eocene rocks, undivided, crop out in extensive areas on the 

northeast flank of the Wind River Mountains. These rocks, whose 

constituents were apparently derived from the hi7her parts of the 

!ind River Range to the west, were deposited over a surface of con-

siderable relief that was developed prior to Locene Ale and represent 

mountainward facies of the various Eocene formations that occur on 

the north side of the Wind River (figure 1). Because of the lack 

of fossil evidence and the litholoic dissimilarity between these 

strata and the other Focene rocks in the region, the sequence was not 

referred to a specific format:Ion. The thickness of the Tocene rocks, 

undivided, was not determined; it varies 'neatly in short distances. 

Where the pre-existing surface was relatively high the deposit is only 
in 

a veneer, whereas/pre-existing; valleys it is much thicker. The 

maximum thickness is developed in secs. 21 and 22, T. ).2 N., R. 108 W., 

where the rocks form a high rounded hill which rises more than 20C 

Peet above the pass through which the Du Noir Tie Camp road enters 

Varm Spring Creek Valley. Apparently much of the debris that was 

deposited on the mountain flank was transported eastward from the 

higher parts of the Wind River Range through this pass. The lowermost 

exposures are found on the north side of Crooked Creek west of its 

mouth, and along; the north side of the Wind River in the E sec. 15, 

T. 42 N., R.108 W. The strata are nearly flat-lying, but there is 

a slight regional dip northeastward into the basin which may, in part, 

be a reflection of depositional dip. 
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The sequence c(nsists chiefly of white to tan arkose and sand-

stone containing angular fragments of quartz and feldspar as much as 

1inch lone and some dark grains. The are commonly limy. At 

several localities thin beds of carbonac2eous shale with and 

coal partings and tan siltstone and shale are interbedded with 

coarser-Trained strata. Coal beds, as much as 2 feet thick, are 

present in the NWi sec. 25, T. 112 N., R. 106 W., and have been mined 

in the past. A notable feature of the Eocene rocks, undivided, is 

the almost complete absence of red beds that are so prominent in the 

Tertiary sequence on the north side of the Wind River. Some red 

Arata mapped as hocene rocks, undivided, occur in an isolated out-

crop on the steep dip slope of the Tensleep sandstone in the C sec. 

23, T. h2 N., R. 108 W. 

The arkose beds are well exposed on the south side of Hat utte. 

There they contain much volcanic material similar tc that in both 

the lower part of the Tepee Trail formatio,1 and the middle drab 

sequence of the Wind River formation. Forming the prominent rim at 

the top of the butte is a 20-foot bed of brown slabby to crossbedded 

tuffaceous sandstone and conglomerate that is arkosic in part and 

contains fragments of chert and quartzite as much as 3 inches in ia-

meter, in addition to smaller fragments of volcanic rocks. The princ-

pal constituents of the tuffaceous matrix include quartz, -Teen-brown 

biotite, hornblende, plagioclase, and mac,,netite. One volcanic pebble 

contained an abundance of hornblende. The beds on top of the butte 

are finer-grained and contain fragments of leaves and other ormnic 

material. 



The relationships of the Eocene rocks, undivided, to the thick 

sections of Eocene formations on the north side of the Wind River are 

not fully understood. The beds along the north side of Crooked Creek 

appear tc underlie the middle drab sequence of the 'Ind River forma-

tjon. The arkose at the base of that formation east of Stony Point 

are quite similar to V:lose in the Eocene rocks, undivided; both 

sequences also contain carbonace-Ais shale. The conglomerate with 

quartzite and volcanic pebbles near the top of. Hat Butte is similar 

to the conglomerate which occurs at the base of the Tepee Trail for-

mation along Long Creek, although the latter contains no ouartzites, 

and also to the conglomerate near the top of the middle drab sequence 

of the Wind River formation on the east side of Bench Creek, in the 

:El sec. 12, T. h2 N., R. 108 W., which contains both quartzite and 

volcanic fragments. The middle drab sequenc,- of the vind River 

formation also contains carbonaceous shale. It seems best, therefore, 

to correlate the major part of the Eocene rocks, undivided, with the 

Wind River formation. The rocks with abundant volcanic pebbles may 

be equivalent to some part of the Tepee Trail formation, and the 

nasal strata may represent some part of the Indian Meadows formation. 



Olii,ocene(?) series 

dins formation 

The VJig7ins formation includes the youngest Tertiary rocks in 

the Du Noir area and forms the spectacular scarps which outline the 

southern margin of the Absaroka Mountains (fiure 19`. The unit, 

named by Love (1 39, p. 79) from the Wi,Igins Fork River, is assignee 

an OliPocene age on the basis of vertebrate fossils. 

In the Du Noir area the Wi-gins formation is more than 1,000 

feet thick and is composed of flat-lying massive volcanic conglomer-

ates and breccia with volcanic rock fragments as much as 3 feet in 

diameter, interbedded with fine-grained tuffs. The volcanic rock is 

usually dark while the matrix is mainly pink, gray, and white and 

contrasts sharply with the underlying dark green strata of the Tepee 

Trail formation. The tuff is generally of lighter color than the 

conglomerate so that the alternation of tuff and conglomerate pro-

duces the pronounced stratified appearance of the sequence. No flow 

were observed in the Du Noir area, but Love (1939, p. 30) noted some 

flows near the top of the formation in areas to the east. 
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Figure -a° The Romehorn as viewed from the SW} sec 24. T. 4 N . R. 101 W Illamehorn Peak is highest point 

on skyline near risht side of sketch. Winkss formation forms massive cliffs 'Mille Tepee Trail sedi-

ments form rounded hills beneath (Sketch from a photograph by J Witt, U S Goolosical Survey) 



A detailed stratigraphic section of the Wi7gins formation was 

not measured. Thin sections of representative volcanic pebbles and 

tuff from different horizons were examined. The volcanic rocks are 

predominantly rich in pyroxenes, both augite and hypersthene, and 

contain little or no hornblende and hiotite, with the exception of 

the red pebbles which have an abundance of red brown hornblende. 

Plagioclase phenocrysts avera7e about Abh5An55. Olivine is common 

and magnetite is invariably present. An appreciable amount of 4hat 

may be a feldspathoid mineral was observed in one pebble. The 

7roundmass of most thin sections is microcrystalline and probably 

contains some -lass. The tuff contains both lithic and crystal frag-

ments and those near the base have a smell amount of quartz which was 

probably derived from nonvolcanic sources. 



The volcanic rocks described above differ from those noted by 

Love (1939, p. il) to be characteristic of the type section a few 

-Iles to the east. There the rocks are commonly rich in biotite arc: 

hornblende, and the plagioclase is andesine in about 50 percent of 

the cases. Sufficient data were not obtained in the present study 

to offer a suitable explanati, n for this variance in composition of 

the rocks between the Du Noir area and the type section. The source 

of much of the volcanic material in the Wicgins formation is presum-

ably from the larLie volcanic centers described by Hague, et al. (1899) 

along the eastern border of Yellowstone National Park, but some of 

it has been furnished by smaller localizes vents such as those ob-

served by Love (1939, p. 82) in adjacent areas to the east. How 

great an influence was exerted by local vents along the north ed7e 

of the Du Noir area is not known. Although none were observed in 

that region by the writer, they could lie buried under the main mass 

of volcanic detritus. If in the same period of time one vent fur-

nished a different rock type from another vent, then the local 

variaVon could be explained. But this philnomencn would not be 

expected as it would be more likely that all of the vents would have 

more nearly the same ma vatic source at a -iven time. 



Quaternary system 

General Statement 

:several kinds of ;'-uaternary deposits, including moraines, land-

slide debris, lag and terrace ;ravel, colluvium, travertine, and 

alluvium, are present in the Du Noir area. A detailed study of many 

of these deposits and their related physioperaphic features was made 

to furnish an aid tc the interpretation of the Quaternary history 

of other parts of the Wind River Basin. Further, since in this 

region the Wind River and Absaroka Mountains are in close proximity, 

an excellent opportunity is afforded for correlation of the glacial 

and erosional cycles of the two ranges. Although many of the deposits 

are composed of similar materials there are sufficient differences 

in occurrence and terrain to distinguish one source from another in 

most cases. 
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"a salt Lae Gravel 

Extensive areas on Spring Mountain are covered by a deposit of 

angular boulders and cobbles here classified as basalt lag :Tavel 

(figure 20). The debris consists almost entirely of blocks of dark 

brown to black very hard basalt as much as 8 to l0 feet on a side and 

is unlike any of the debris derived from the Y'iegins formation. Th-

rock is commonly vesicular and consists mostly of small crystals of 

labradorite with a moderate amount of olivine and a minor amount of 

pyroxene. Excellent flow structure is exhibited in thin section. 

The basalt is not perceptibly weathered and this, in addition to the 

extreme angularity of the individual fragments, suggests that the rock 

was derived from a volcanic sequence younger than either the Tepee 

Trail or WiTgins formations, and that the blocks have been subjected 

to very little transport. Although the deposit is only a few feet 

thick the blocks are sufficiently numerous to conce'-1 effectively 

the underlying bedrock in most places. The lag gravel is present 

at elevations ranging from about 8,&'0 feet near the top of Sprin7 

Mountain to approximately 7,500 feet alonr,the north side of Little 

Alkali Creek; the occurrences at lower elevations are found only on 

small interstream divides. Isolated occurrences are also present 

on the south side of Little Alkali Creek. It is concluded that the 

deposit was derived from a continuous basalt layer, probably a flow 

which at one time covered the area, and as the easily eroded under-

lying bedrock was removed the basalt was broken up into large fragments 
which were essentially let down in place. Nowhere is the basalt pre-
served as true bedrock nor were any feeder dikes observed in the area 
covered by the lag gravels. This basalt is similar to that on Lava 
Mountain 6 miles west of the mapped area. The Lava Mountain basalt was 
described by Love (190) as the youngest Tertiary or early Nate rnary 
volcanic rock in the region, but older than at least some of the 7la-
ciaUon. 
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Moraines 

Lxtensive deposits of glacial debris are present in both the 

Du Nor and upper Wind River Valleys and the Horse Creek-wiggina Fork 

area. All of these deposits are believed to be composed of till; no 

outwash material was reco7nized except that which may occur in terrace 

deposits. The moraines have not been differentiated on the tTeoloric 

map, but two or more cycles of _glaciation are represented. Because 

complete and detailed descriptions of these deposits involve many 

--!crlorpholo7ic considerations, they are discussed under the heading-

"leomorpholcgy." 



Landslide and _glacial debris, undivided 

Extensive areas en both sides of the flu Noir Valley and on the 

east side of upper Horse Creek Valley contain deposits that exhibit 

characteristics of both landslide debris and glacial debris. The 

deposits are best developed along the Du roir Valley, where their 

general upper surface slopes downward toward the valley from the 

glacial moraines which occupy the drainage divides. The terrain is 

very hummocky and irregular, with as much as q) tc 75 feet of relief 

in the vicinity of Dry Lakes. The deposits consist of a veneer of 

boulders and cobbles of Tertiary volcanic rock with a minor amount 

of Paleosoic rock. :)ome boulders are as much as 20 to 30 feet ln 

diameter. Many small recent landslides have occurred in areas of 

sharp relief. The debris is underlain for the most part by the soft 

plastic bentonitic and tuffaceous beds of the upper variegated 

sequence in the Wind River formation. These beds were probably 

saturated by glacial melt waters and the material moved down the 
49.0,04sAe4--

slopes along the Du Noir Valley as a mixture oflaai:ryglia.etri-em. and 
Ay 7A. process -1-0A04 r4.7 

glacial debri5t dome of the coarser material may have originated 

from ground moraines deposited by the receding ilaciers. The depr)sJts 

on the east side of upper Horse Creek Valley are of somewhat similar 

occurrence, although here the landslides were motivated in laroe part 

by the steepness of the slopes which rise in elevation eastward to 

the nearly vertical cliffs along the west side of Elkhorn Ridge. 



Landslilesi unlividerl 

Extensive landslides have occured at many locations throughout 

the Du Noir area. The combination of high relief, abrupt and steep 

valley walls, and the soft plastic character of a large pert of the 

Tertiary sequence is particularly favorable for large-scale mass 

wasting. Some of the landslides have been extensively modified by 

erosion but others are so recent as to be still almost devoid of 

vegetation. The more recent occurrences, especially rqur flows, arc 

strikingly illustrated on aerial photographs. 



The word landslide is used in this report and on the geolwvic 

map as a general term to include all types of .nass movements of soil 

and rock. However, several types of landslides were recognized in 

the mapped area and in the following discussions are differentiated, 

as completely as observations and field relationships permit, accord-

ing to the rate of movement, relative amount of saturation of the 

bedrock by water, and the terrain involved. The terms used have been 

adapted and modified for the most part from Lobeck (1939, p. 92-m3). 

,lebris avalanche is the term used to desi-mate a landslide which has 

had a very rapid rate of movement with relatively little water satu-

ration of the rocks involved and which has left a conspicuous trout, 

like scar in its wake. :aumps are landslides which result from the 

slumping of extensive masses away from the outer margins of cliffs. 

Conspicuous vertical scars, devoid of vegetation, mark areas where 

slumping has occurred recently. The debris Penerally accumulates at 

the base of such scars. Some degree of saturation is usually 

indicated in the slumped masses, and if both the saturation and the 

steepness of slope are sufficiently great the debris accumulation 

will flow sloj valleywerd as soil or rock creep. The term mud flow 

Is used to indicate landslides with a very rapid rate of movement 

Activated for the moat part by nearly complete water saturation of 

the rock involved. 
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The extensive deposits of Landslide an , placial debris, undivided, 

in areas on 1,oth sides of the Du Noir Valley have been described 

previously in this report as being partially landslide in origin 

because of the saturation of the bedrock by glacial melt water. Th-

hunmocky topography was probably developed by material moving very 

slowly downslope, as soil creep, toward the valley. The distance any 

particular mass moved, however, was probably slight but sufficient to 

warp the surface and produce irregular ridges and impound water in 

small ponds. Small recent slumps are present in some parts of these 

areas. 

The only large scale debris avalanche in the mapped area occurs 

on the east side of the Du Noir River southeast of Pickett's Ranch, 

where it forms a conspicuous lobe extending into the valley. This 

slide is superimposed upon the older deposits of Landslide and 

,qacial debris, undivided, which lie both north and south of it. The 

debris avalanche merges with other landslide debris which originated 

farther up Sixmile Creek. At the upper end of the debris avalanche, 

the SEi sec. 3 and NErl sec. 10, T. 143 N., R. 108 W., there is a 

large trough-like scar from which the debris was derived (figure 21. 

At the northern end of the slide resistant Paleozoic rocks are inclined 

at about 25° southward, and furnished glide planes upon which the 

slide probably originated. Both Paleozoic and Tertiary strata, in 

addition to the deposits of landslide and glacial debris, undivided, 

are involved. 





Large slumps characterize the extenAve masa wasting in the 

:3ixmile Creek drainage and have involved, for the most part, plastic 

strata in the Tepee Trail formation. Numerous large vertical scars, 

devoid of vegetation, mark points from which much of the slide debris 

was derived. The upper portions of the slides coalece in a large 

swampy area of extremely irre(7ular terrain. Althou7h some of the 

movement in the accumulated debris clos,ly approximates that in mud 

flows, most of the material probably moved clown Sixmile Creek Valley 

as soil and rock creep. 



 

 

 

Landslide debris has also accumulated in extensive areas on the 

west side of the upper Du Noir Valley. The southern end of this 

series of slides has been the most active, as is shown by the larre 

lobe extending into the west side of the valley in the "S'i sec. 16, 

T. 0 N., R. 106 W. Tuf"aceous porous sandstone of the Tepee Trail 

formation, which forms a cliff 100 feet or more in height, is inolved. 

The margin of the cliff is receding westward, the cliff face remaining 

more or less parallel to the Du Noir Valley. Great masses of rock 

are continually brAtkin7 away from the cliff and, as a consequence, 

the entire area lying between the cli'T and the valley appears as a 

single slumped mass with hi-hly irremlar topography and innumerable 

small porW.: and swamps. The slumping phenomenon is well demonstrated 

at the present time as freshly fallen masses at the base of the cliffs 

still have green trees and other vegetation 'rowing on them. Most 

of the subsequent movement in the accumulated , lebris was probably 

b; soil creep downslope toward the valley. It is difficult to classify 

this type of mass wasting according to the scheme used in this report, 

but as the material is an accumulation over a prolonged period of 

time of small-scale slumping, it may possibly be termed a slump. 

In the northwestern part of the mapped area, north of the vest. 

Fork of the Du Noir River, a large slump involves both the Tepee Trail 

formation and the more resistant Madison limestone with the latter fur-

nishing a gliding surface. Lar7,3 censpicuous scars are present in the 

north and northwest portions of the landslide area, as well as larT, 

lakes and ponds. The hummocky topography can readily be seen alonr, 

the road on the north side of the West Fork. Although small mud flows 
are apparent in the northern part of the slide, the movement at the 
lower end most probably corresponds to that of soil and rock creep. 
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Another relatively large landslide area occurs south of the Wind 

River on the west side of the Du Noir Tie Camp road. Tertiary arkose 

beds are involved in the slides and the 7lide plane was probably 

the northward dipping underlying Paleozoic rocks. L.,t,--ep scarps rise 

abruptly from the southern extremities of the slides. One of the 

small more recent slumps in the SE1- s-c. T. Lt2 N., R. 106 W. has 

diverted the course of the 11Frld River so that it now flows in a 

northeastward direction across a wide alluvial flat instead of through 

the old channel which lies along the base of the steep slopes to the 

south. 
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Numerous small slumps have occurred along the west side of 

Little Horse Creek north of the 6inclair-Wyoming Oil Company pubos 

No. 1 well. High relief, the east-weA trend of the Mesozoic rocks, 

and the plastic nature of much of the Tertiary sequence as well as 

the underlying Xesozoic rocks Account for most of this mass wasting. 

The flat meadowland near the upper end of Little Horse Creek Valle:: 

was doubtless developed because slides f!,rther downstream blocked 

the drainage. The re7ien lying north and west of this meadow is 

largely covered by landslide debris. This series of slides was 

developed in the Tepee Trail formation and in soft plastic strata 

of the uppermost part of the Wind River formatio, which crops out 

extensively in the central part of the area. Prominent cliffs formed 

by the lower part of the Tepee Trail formation rise abruptly above 

the north edge of the slide area. This clff presents an almost con-

tinuous scar from which large slumps originated. Much of the material 

moved valleyward as mud flows. Recurrent movements of some parts of 

the mass are clearly indicated by recent mud flows that are supPr-

imposed on older ones. The lowermost extremities of these flows 

trminate in low concentric ridges, the outlfnes of which are co vex 

downalcpe. These ridges are composed largely of locally derived 

material that was pushed up in front of the moving debris. 

One of the most spectacular mud flows in the region occurs north 

of the junction of secs. 26 and 29, T. h3 N., R. 1C7 W. near the center 

of the mapped area. This flow is confined to a narrow valley and is 

about three-fourths of a mile long. The debris originated in the high 

cliff at the uT.Iper end of the flow and moved down a slope inclined 

at not more than 150 in some places. 
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The large landslide area on the southwest side of Hcrse Creek 

near Livingston's Ranch involves mostly Mesozoic rocks, although In-

Tian Meadows con'lomerate, which crops out near the to of the ridge 

along the south edge of the slide, contributed some of the debris. 

The conspicuous red sediments in the debris were 'erived larrTly from 

the Triassic Chu‘-water formation which underlies the slide area. High 

relief was the primary motivating force of the slide and much of the 

movement was probably as soil and rock creep. In some places along 

the upper, or south, edge of the slide, however, mall mud flows have 

developed in the very plastic claystone of the Cloverly and Morrison 

formations. Numerous small lakes and ponds are present in the 

hummocky terrain. Game of the material in this deposit may have 

originated as glacial debris, inasmuch as glacial deposits occur at 

the same level in adjacent localities to the northwest along Horse 

Creek. 

One of the most extensive and clearly outlined mud flows in the 

mapped area descends northward from the north end of Table Mountain 

(fi7ures 22 and 23). The flow originated near the top of the mountain 

in soft bentonitic strata of the Wind River formation. Initially the 

movement was most probably that of a mud flow, but subsequent move-

ment along, its northern margin appears to have been slower, more like 

that of soil creep. The northern edge of the slide rises about 10 

feet above the smooth slopes to the north and the material advances 

down these slopes without any apparent disturbance of the underlying 

rocks. 



Many of the small local slides, except those of special interest, 

have not been specifically mentioned in the foregoing discussion, 

since they are so very numerous. Most of them are slumps which occur 

on steep slopes along the edges of steep hills and cliffs, very similar 

to those that have already been described. Rock falls, a term use 

to designate accumulations of resistant annular boulders brought down 

by gravity from very precipitous cliffs, are common along the escarp-

ments which outline the southern margin of the Absaroka Mountains, 

but none of these have been shown on the geologic map. 

Terrace Deposits and Colluvium 

;even levels of terrace deposits, classified according to their 

respective heigts above the present stream drainages, have been 

distinguished in the Du Noir area. A detailed study of these deposits 

reveals a complex erosional history for the northwestern part of the 

Wind River Basf.n. Inasmuch as the terraces are closely related to 

71acial features, the detailed descriptions and correlations of the 

various terraces are given under the heading "Geomorphology." 

The term colluvium is used in this report to designate gravels 

which have been deposited on steep slopes which separate major terrace 

levels. The material is derived from the hid' per terrace deposits and 

moved downhill by gravity. The colluvium is commonly only a fe4 feet 

thick, but sufficient to mask the underlying bedrock. 

-157-



Travertine 

eposite of travertine occur near the mouth of Warm oprin,7 Creek 

and in the NW sec. 23, T. :32 N., R. 103 W. The travertine is very 

porous and contains much silty material. In places along Warm Spring 

Creek much houldery debris, with some rock frnments as much as 3 feet 

in diameter, are incorporated in the deposits. Numerous travertine 

outcrops also occur near the south (upper) edee of the conspicuous 

terrace which lies south of the Wind River and east of Warm Spring 

Creek. sufficient data were not obtained within the mapped area to 

explain adequately the origin of these deposits. In some places it 

appears that they coincide closely with the contact between the Ten-

sleep and Phosphoria format. ons. Their more or less linear pattern 

is suggestive also of fault control, but no faults are present at 

least west of ",:arm Spring Creek. That the travertine is closely 

associated with the development of the prominent terrace level on the 

south side of the Wind River is clearly evident from the fact that 

the gravels in the terrace contain much carbonate material which has 

cemented the terrace deposit into a massive conglomerate. ouch an 

occurrence is present in the C W sec. 1., T. hi N., R. 1(.7 W. at 

the west end of the terrace upon which the Dubois airport was con-

structed. To the southeast J. F. Murphy (personal communication) 

found tuffacecus material in travertine deposits. None wa:, observed 

in the mappo;' area, but it may be present in small amounts. 
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STRUCTURE 

General statement 

The Du Noir area is co-prised essentially of three major struc-
0/,w.5,;2•,5

tural rizcataxteeto; the northeaA flank of the Wind River Mount sins 

the south, an intervening synclinal basin thought to be a northwestern 

extension of the Wind River Basin, and the Wasi:akie Range on the 

north (fir. 2W. The relationships between the folds and faults in 

the mapped area to those of adjacent areas are shown on fig. 25. No 

structure is apparent in the Tertiary volcanic rocks along the 

southern margin of the Atsaroka Mountains, which are an erosional 

remnant and will not be considered in the following discussion on the 

structural 7eology of the region. 





The trend of the structural fe tureo hr u jhout most of the 

ped ar a is pproxima t ly N. 45° . , but in the weu tern part t 

is mor wester ly. Themot intense foldin~ nd alt_ ha occurred 

"'lon ;) th out h d. of e n e and n the nort rn portion 

of the synclinal ~in . El wher, e lon th fiank of th ind 

- iv r nt in and in th Du Noir nticline, fol in ha b e mor 

ntle and fe fa t re t>?" •nt. ......_.._.......tric nticlinal folds ve 

th ir t ep n . on th southwest nd, i on ception, th 

overridin blocka of thrust or hi h- n le r v rse 

ha b n rel tiv ly sout w ·t ard. The overridin block of 

th 1 ork Trail f ult in th north t co r of th r a ha 

d r l ti l y north ast r • Th lo r ocen rock v be n 

ghly fold d an a lted in th tern h lf of th clin r , 

but no tru tur w ob~ ed n the T rtis r y rock 1n the we torn 

lf. It is conclud d t fore th t th init11 br d synclinal 

nd ntielinal fold nE? or th Lar de R volut1on in the Du cir 

rea was ffect prior to th dep ition ot the lower Eocene rocks 

nd th t th nten e d form tion re trict n 1 re part to 

the synclin lb sin oocurr durin or ft rd position of thee 

rock . 



 

Method of Structure Contouring* 

Two contour horizons were selected to -sf-st portray the structure 
of the region; the top of the "upper ,:3undance" served as the horizon 

on the Dubois anticlinal complex and the adjacent synclinal area to 

the south, and the top of the Precambrian was utilized as a datum 

for all other regions. The structure contours lave been drown at 500-

foot intervals, except for the lar'e-scale mologic map of a portion 

of the Dubois anticlinal complex (pl. 0 on which the contours are 

drawn at 100-foot intervals. Sur Face elevations were obtained by 

aneroid barometer and because at many places lines of elevations 

were projected many miles froM bench mark,,, it was difficult to 

maintain a high decree of accuracy for vertical control; the resulting 

structure contours are, therefore, only approximate. 
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In area:, ,There intense deformaticr had occurred it was impossib3e 

to compute with any decree of accuracy elevations on the datum hori-

zon from surface elevations and dips. The lack of subsurface data 

and limited exposures also contributed much to the uncertainty of struc-

ture contouring. Throur,hout most of the northeast portfr,n of the 

mapped area line cf cross section were considered to he the best 

means for obtaininft control points for structure contours and several 

s9ctons, in addition to those that acconpany this report, were con-

structed for this purpose. Because of asymmetry of foldin' only the 

apfroximate position of the traces of the axes of folds on the contour 

hori?,ons are shown. In some cases the inclination of the fault planes 

was observed while in others the subsurface traces were subject only 

Lo the writer's interpretation. In areas of moderately gently dippine' 

strata, with dips usually less than 300, datum elevations wens computed 

readily from the surface elevations, surface ettitlii -nd strati 

thicknesses. Structure contours are generally linite0 only 

to the outcro7 belts of the Mesozoic and Paleozoic rocks. Where 

extensive overturninf• is present, as in .t.e belt on the north side 

of the EA fault, structure contouring was not attempted. This belt 

served as a convenient boundary between contours drawn on the top of 

the Precambrian and those drawn on top of the "upper oundance." On 

much of the large anticlinal uplift which forms the main part of the 

Washakie Ranee in the northeast portion of the mapped area structur-

contours were not made. 



:ind River Mountpins 

The Wind River Mountains, Corm a large anticlinal uplift that 

trends northwest through west central Wyoming for a distance of about 

100 miles. The range is asymmetric, with the steep flank on the 

southwest, and lame-scale thrust faulting at its northwestern end 

(Richmond, 19)15; Baker, 1966). In contrast, moder,,te monoclinal dips 

rrenerally prevail alon the northeastern flank of the ran,-;:e. 

In the Du Noir area the Paleozoic strata dip about 20° northeast,-

ward into the Wind River Basin. The continuity of the beds is inter-

rupted by a normal fault which trends nesrl north-south along the 

west edge of Warm Spring Mountain. The fault is here referred to a:: 

the Warm Spring Creek fault, from the stream upon whose south bank 

the fault is best exposed. The west side of the fault is downdropped, 

placing Flathead sandstone against Precambrian rocks along an almost 

ynrtical plane. :,tructure contours show that the verticP1 movement 

along the fault was between 1,500 and 1,750 feet. small normal fault 

is believed to be present in the SW i sec. 22, T. 1 2 N., R. 103 14., 

where an offset can be seen in licrht-coloreil beds on the hillside. 

At this locality, however, the exposures are poor and definite evi-

ience for faulting is lacking. It is possible that this fault, if 

present, is a continuation of the 'Farm Spring Creek fault and the cc n-

tact between the Paleozoic and Tertiary rock. on the west aide of Warm 

-pring Mountain is a fault contact sdnce it is along a more or less 

straight line between the two faulted localities. Here again, 

exposures are poor and the relationships cannot readily be observed. 

The offset in the Tertiary beds, however, is not nearly as great as 

the offset in the Paleo?.oic strata. 
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synclinal basin structures 

The synclinal basin which separates the Wind River Mountains 

rrom the Washa'de Range is considered to be a northwestern extension 

of the Wind River Basin. It has been referred to as the North Fork 

syncli le by Love (1939, p. 11-96% The entire west half of the basin 

is covered by Tertiary or younger rocks so that pre-lower Eocene 

structure's in the underlying Paleozoic and Mesozoic rocks are effec-

tively masked. With one exception, no structure, other than rer,:lonpl 

northward dips of from 2° to 4°, is appar nt in the Tertiary rocks in 

that part of the basin and leads to the conclusi-,ns that very little 

post-lower Eocene deformatfen took place. The one excepti,v is an 

8° southward dip in the Wind River formation a1on7 the north side of 

Lixmile Creek (E l sic. 15, T. )33 N., R. 108 W.) which may reflect 

renewed uplift of the Du Noir anticline. However, post-lower Eocene 

movement of this fold is not reflected in the Indian Meadows forlation 

along the West Fork of the Du Noir River so that the inclinaton of 

the Wind River beds mrc, be the result of slumping Alich is very pre-

valent in that area. Inasmuch as the lower }scene rocks are4trong141 

unconformablel on the Paleozoic and Mesozoic rocks in the southern 

part of the mapped area as well as in other areas, much pre-lower 

Eocene deformation is indicated and the center of the basin may there-

fore contain broad anticlinal and synclinal folds that are not ref1Pcte,:i 

in the Tertiary strata. 
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Outcrops of Mesozoic rocks at Dubois and along Horse Creek and 

Little Horse Creek provide enour?h data to determine the major struc-

tural elements in the central portion of the basin. In this part of 

the basin there are two large synclines separated by the Dubois ant-

clinal complex (cross section F-K, pl. 2). -sufficient data are not 

available to indicate the structural relief of either syncline but 

oth are believed to be of major proportions. 

The southernmost syncline, which forms approximately the south 

calf of the basin, is hypothetically shown on cross section F-G 

(p1. 2) . At Dubois northward dips in the Mesozoic strata ranee from 

10° to 15°. The dips in the Mesozoic rocks along the south lim'r of 

the Dubois anticlinal complex are 350 southward, hut may steepen 

considerably at depth producing much more asymmetry than is shown 4,n 

the cross sect; on. There is also a distinct possibility that the 

Wind Ridge fault may extend northwest from Horse Creek, alone the 

south edge of the anticline, although this interpretation has likewise 

not been presented on the cross section. Broad flexures in the lower 

scene rocks northeast of Dubois, south of the Wind Ridge fault, leads 

to the conclusion that there is folding or faulting in the center of 

the syncline. 



The Dubois anticlinal complex is so desi7nated because it consiss 

of sevral anticlines and synclines superimposed on a large anticlinal 

uplift. Only the eastern part of the structure is visible on the 

surface and the western extension in covered by Tertiary strata. The 

total structural relief between the crest of the fold and the tro-hs 

of the adjacent synclines could not be determined accurately; it may 

be as much as )1,000 to ',000 feet. Oil is produced from the Phosphoria 
Unit 

formation in the Liinclair-Wyoming Oil Company Dubois /No. 1 well which 

is situated on a small independent closure as shown on pl. h. The 

anticlinal complex is asymmetric to the southwest and, as previously 

discussed, may be much more asymmetric than is shown on the accompany-

Ag cross sections, or even faulted. The small subsidiary folds 

plunge to the southeast, as does the structure as a whole. Data an 

not available to indicate whether the anticline plunges to the north-

4est as well. The oldest strata exposed on the anticline are in the 

upper part of the "lower Sundance" formation. 
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The southwest flank of the anticllnal complex was intensely 

'ieformed. At least 5 small folds, 3 anticlines and 2 synclines, and 

3 thrust faults as well as numerous cross faults and abundant frPctures 

are present. Plate L is an enlarged geologic map of this area. The 

southwest flanks of the anticlines are commonly overturned, brit this 

'eature may become less pronounced at depth although the beds are 

still vertical to overturned n the bottom of the Dubois Unit No. I 

A.1. The northernmost thrust faults are best exposed on the west 

side of Little Horse Creek whereas on the east side of the creek their 

traces are lar!oly obscured by landslide debris. Both faults have 

little stratigraphic displacement and involve Cloverly and Morrison 

strata for the most part. The northern fault places both "lower" and 

"upper Sundance" upon Clo*erly-Morrison beds in the vicinity of the 

Dubois Unit No. 1 well, but passes eastward into a small sharp 

asymmetric anticline. At the west end of the southern fault the Fort 

Union(?) formation appears to have been faulted over Mowry shale. 

Eastward this fault becomes more obscure but some evidence, such as 

much fracturing and cross faulting in the lower part of the "Rusty 

beds" sur,gestL. that it places the lower part of the Cloverly 

Morrison sequence against the "Rusty beds." At the east end of this 

fault both the "Rusty beds" and the Thermopolis shale appear to have 

been down-dropped against "Rusty beds" aloncv an almost vrtical plane. 

This would indicate that the fault had a "scissors" movement, with 

the north side upthrown throughout most of its extent but downthrown 

at its eastern end. On the west side of Little Horse Creek the plane 

of the northern fault dips northward about 300, yet no evidence was 



encountered in an electric study of the two wells to indicate 

that faulting had occurred so near the surface in either well. As 

13 sug,gested in cross sect.]ons Q-R and S-T-U (pl. h) the ^aults 

probably become bedding-plane faults and the amount of movement 

diminishes rapidly with depth. From avails' le evidence it could not 

be definitely determined whether or not any faulting occurred near 

the bottom of the Dubois Unit No. 1 well. Only a small part of the 

Tensleep apprAIrs to have been encoun4- ered and the structure can be 

interpreted as being that of overturning rather than faulting. If 

faulting did occur the displacement is slight. Another thrust fault 

is present at the extreme southeast end of the structure where Mowry 

shale has been faulted upon beds of the Fort Union(?) formation, 

which have been sharply infolded alomr with the Mowry shale directly 

on the south side or the fault (fi;-ure 11). This fault apparently 

Dasses into E.n overturned syncline to the northwest, 1-ut the relation-

ships in the Mowry shale ere quite obscure. Tertiary strata are 

involved in this fault at its extreme eastern end. Only the larr,er 

cross faults could be shown on the geolcwic map; most are believed 

to be normal faults with only slight displacement. Many of the smaller 

cross faults, which are most conspicuous in the basal white sandstone 

of the "Rusty beds," show only lateral movement. 
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The structural relati. nships cf the anticlne southeast of the 

EA Ranch are likewise very obscure. Evidence for the 'old is found 

in the limited exposures of the Cody shale alonr- the east e ;Ye of 

Horse Creek Valley. A small outcrop of sandstone and shale, which, 

because of the presence of sandstone, is at least 1,200 to 1,300 feet 

stratigraphically above the base of the Cody shale, on the section 

line between secs. 8 and 9, T. 42 N., R. 106 W. has a northeastward 

dip of 42°. LiolAherly.dips were obtained in the Cody shale in the 

vicinity of the junction of secs. 8, 9, 16 and 1?. The fold, which 

plunges eastward, is probably cut at depth ty the Little Alkali Creek 

fault. Its western extent could not be determined, so its true struc-

tural relatinship to the !-Pain anticlinal complex is not known. Mr, 

syncline adjacent to this fold on the south is well defined in the 

Indian Meadows conglomerate which cverlies the Cody shale in that 

area. 
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'ast of Horse Creek the lower ri,oce.:e rocks have, in places, been 

highly deformed (cross section 0-P, pl. 2) in front of low an'le 

thrust faults. Although no large folds are present in the Tertiary 

stn,ta l the thrust fault belt of deformation falls in direct line 

with the Nbois anticlinal complex. The Wind Ridge fault, manned and 

described by Love (1935, P. 95-96), extends northwest from the eastern 

mari'n of th© mapped area along the south edr,e of Tabim Mountain to 

Horse Creek. It may extend northwestward across Horse Creek and up 

Little Horse Creek Valley but there is no positive evidence of it 

doing so, unless perhaps the highly deformed character of the south 

flank of the Dubois anticlinal complex is considered to be related. 

The Wind Ridq,e fault rlane is well exposed at many localities (.figure 

26'. In the 04 sec. 314, T. L2 N., R. 106 W. the lip of the fault 

plane is 23° north. outheast of the road that leads from Dubois to 

Little Alkali Creek massive conr,lomerate n 'he Indian Meadows 

formation is thrust over soft variegated beds of the Wind River for-

mation whereas northwest of the road fine-grained varie7-ted beds of 

either the Indian !oaloliti or Wind River formaticns occupy the over-

riding block. This change in stratigraphic horizon is caused by 

progressively youn7er beds swinging around the northwest-plun 

end of a small anticline on the north side of the fault. This fold 

is well develTed for a mile or more on each side of the road but 

thlat its southeast end it dies out into sharp drag dips ong the fau)t. 

since the fold has little structural relief and is closely associated 

with drag folding it is probably confined to the overriding block. 



t 



The thrust fault which passes near Win:. River trianenaaVon 

station on the eastern edrr,e of the area could not be traced west of 

Table :•fountain. Along this fault Cody shale has, in places, been 

thrust ovcir Indian Meadows strata. 

The Little Alkali Creek fault extends northwest from the ncrth 

end of Table Mountain at least as far as Horse Cre&:. Its presence 

west of Horse Creek was not definitely ascertained, nor could its 

trace be found east of Table Mountain. Both Cody shale and massive 

conglomerate b'ds of the Indian Meadows formation have been thrust 

over the upper varieszated sequence of the Wind River formati n. The 

fault relationshp can best be seen from the road that leads to the 

EA Ranch. Dips in the lower Eocene strata in the high hill on the 

east side of Horse Creek Valley change abruptly from nearly horizontal 

r.o vertical. The fault plane, however, is rther obscure and its 

inclinaton was not determined. The stratigraphic displacement is 

not known, but it is thought to be appreciable. 



 

 

The northernmost syncline of the baAn, which senarates the 

nu1)ois nnticl:nal complex from the Washakie Ranre, is almost c(v1-

pletely overriden by the south flank of the ran ?,e along the LA fault 

(section L--M-N, pl. 2) so that only the south limb of the syncline 

is visible. The maimitude of the syncline is indicated b the 300 

to h0° north dips in the Cody shale in the vicinity of EA Mountain 

and the 7A Ranch, but otherwise very little observable data are 

present with whch to determine its structural relief and overall 

extent. In some areas, such as north of Brent Creek in the Nsec. 

26, T. 43 N., R. 107 W. (cross section C-D, p1. 2), it might be 

::,,Dssible to reconstruct the overturned north limb of the syncline 

withrut fault:ng it, but the amount of overtprninp in the strata nlone, 

Burroughs Creek and the structural relationships farther southeast 

suggest that the entire north limb of the syncline has been exten-

sively thrust faulted. This interpretation has been nrrs-nted on 

nil of the cross sections that were constructed across tLis feature. 
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Washakie lianre 

7%e ':aAskie flan ;e has been described by Love (1939, p. 5' as 

being a " . . . series of faulted folds, en echelon, beginning with 

the eastern flank of Black Mountain, extendina 70 miles northwest 

of the western end of the Owl :reek ,'_ountains, and ending with the 

western flank of Buffalo F‘rk Mountain, west of Toamotee Pass." The 

Nc:r area include: the middle portion of the range as it is thus 

defined (Plate 1). This extensive anticlinal uplift, which reaches 

mountainous proportions with elevations of nore than 10,000 feet in 

places, was completely buried 1:y Tertiary pyroclastic rocks and has 

now been partly exhumed. As noted by Love (1939, p. 6) the flanking 

Paleozoic strata are at 7enerally higher elevations than the Pre-

cambrian rocks; t1ifs ds well illustrated by the Paleozoic outcrops 

north of Carson Lake along the north e:ifre cf the mapped area. In 

some regions the ranee is still completely hurled, as beneath the Ram 

shorn in the north central portion of the Du Noir area. The north-

east flank is nearly everywhere concealed so that very little is 

town of its structural characteristics. Love (1939, p. 5) expressed 

the opinion, and the writer concurs, that the still buried porti-ns 

of the Washakie aan,e are not much higher, if at all, than the hi2hest 

elevations attained in its presertl ox:osed parts. Thus it is 

believed that in many places the central Precambrian core of the range 

is now visible. 'here the central and southwestern parts of the 

'n2hakie Han7e are exp::,ed they commonly consist of large anticlinal 

folds which have been extensively faulted along their southwest mar-

rains. 
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In the Du Noir area the Washakie Range is represented by the 

Au Noir anticline in the northwestern corner (cross section A-B, p1. 

2) ami by a broad anticlinal uplift that occupies nearly the entir5, 

northeast quarter (cross section P--E, pl. e; these two large folds 

ATTear to be en echelon. 

The Du 7:oir anticline extends northwest throughout the area of 

outcrop of the Paleozoic rocks in the northwestern part of the mapped 

rxea. The dips on the south flank are as much as 45°, but average 

-)round 250. The north flank is more gentle, with dips generally less 

than 13°. The oldest formation exposed in the fold is the Darby 

formation, in Last Fork Canyon. The axial trend iescrihes an arcuate 

curve, convex to the north, and the axis plunges southward about 15° 

to 20°. The large bulge in the structure contours along the east 

side of the structure is part of a small subsidiary anticline and syn-

cline which plunge eastward. No westward closure is almrent within 

n- mapped area. Distinctive features are local reversals in dip on 

the south flank of the anticline near the mouth of the West Fork and 

a ,,ain on the north side of the West Fork along the western margin of 

the mapped area. The significance of these small warps is not fully 

understood. It is possible that faultin:! accompanied the folding 

of the anticline and that the reversals in dip represent drag dips 

c,fl the toe of a thrust plate, but because there is no positive evi-

dence for faulting in the exposed onr6ions of the fcld, such a con-

clusf, n is not warranted. It is notable, however, that features such 

as these, only on a much larger scale, are present on the u. per plates 

of the Burroughs Creek and North EA faults. 



The large complex anticlinal uplift in the northeast xia:ter of 

the mapped area has an extensive core of Precambrian rocks that is 

flanked on the north, west, and south sides by hi7h rites of Paleo-

zoic rocks that attain elevations of as much as 10,000 feet. This 

uplift is believed to represent a portion of the en echelon central 

core of the Washakie Range. Facept for the west :Ade of Wiggins 

Fork Canyon and the area north and west of the T-Cross lianch the 

Precambrian core of the uplift is almost completely concealed by 

Tertiary or glacial debris. 

The southwest flank of the uplift is steep and hi ,-hly faulted. 

The EA fault, although classified as an inferred or approximate fault 

throughout its entire length, is believed to be the most extensive 

thrust fault in the entire area and the line between the 

Washakie Range and the synclinal basin to the south. The fault is 

nowhere exposed, but there is slundant evidence that it exists in 

the approximate position shown on the geologic map. No evidence is 

:available to indicate the amount of movement. The fault is named 

from the ranch across wlich it passes and neer which the best fault 

relatifmships can be seen. 



The most concliu ive evidence for faulting is found juz,t, ea:At of 

the EA Ranch, where sandstone and shale approximately 1,200 to 1,300 

feet stratifTaphically above the base of the Cod: shale dip 112° -. 

in normal' cosition while only one-quarter mile to the no th Mowry 

shale beds are overturned and now dip about 70° N. The apparent 

displacement, measured on the base of the Frontier formation along 

t'.e fault plane, nay be as much as 3,500 feet at tYis point, as is 

shown on cross sect en M-N (p1.2). Northwest of the EA Ranch the 

entire sequence between the upper part of the Frontier format:on and 

the lower part of the Cloverly and Morrison fermaVons, undivided, 

js overturned. Alrng the south edge of this sequence Cody shale also 

contains northwar but it is concluded that these beds are in 

normal position live those to the northwest and that the fault lies 

between them and the overturned Frontier strata. Farther northwest 

in the vicinity of ":A. Mountain and in alimment with the strike of 

the overturned sequence, Cody shale occurs in an upright positien, 

dipping Yetween 32° and 1.0° to the north. The fault is then thought 

to pass under EA Mountain and to continue on to the northwest some-

where between the inverted sequence of JurasAc and Triassic rocks 

along the road rorthwest of the Horse Creel, tr,nf,er zAation and the 

Frontier and Mowry formatfr,ns in normal attitude along Brent Creek, 

although hero, since the two exposures are more widely spaced, the 

evidence for the existence of a fault is rot as concJusive as frn-her 

to the southeast. 



Another thrust fault, more or less parallel to the EA fault, is 

present about half a mile north of the EA Ranch and is 'iesi7nated 

the North EA fault. The fault, relationship is b'st seen in the 7!NT.. 

sec. h, T. h2 N., R. 106 W., where the "upper Sundance" on the south 

flank of a syncline overlies overturned beds of the Cloverly-Morrison 

sequence. These two formatisls are Involved in the faulting throut-

out the exposed portions of the North EA fault: the stratigraphic dis-

placement is therefore not great. Though the fault plane itself was 

rot sufficiently well exposed to measure its inclination but it is 

as:iumed that the dip of the plane had to be somewhat less than the 

overturning of the strata in order to have effecte thnt ov,)rturnn7. 

Similar reasoning also influenced, to a large extent, the reconstruc-

tion of the EA fault plane. A peculiar phenomenon associated with 

the North EA fault, in the vicinity of the EA Ranch, is the develop-

Trent of the small syncline in the overridin ,- block directly adjacent 

to the fault (eros. section M-N, pl. 2). Farther to the northwest, 

however, southward Olps in the "upper ounlance" beds indicate the 

presence of a small anticline on the north side of the fault (cross 

section J-K, pl. 2) which is normal to the overriding block of a 

thrust fault. 



 

The synclne menti•ned above are almost entirely 

covered by landslide debris. -4-he-ftrte.:1444e--iii-e-le 

4-1-:Lne--,ta-e4vwitervr-vi-stbTg. Both are slirThtly reflected in the Phos-

phoria formation aloncr Horse Creek northwest of Livingston's Ranch 

where the beds are observed to swirvr, abruptly from their normal north-

west trend to an east-west strike for a short distance. It is 

interestng to note that the stream channel follows almost precisely 

this bend in structural trend. The beds along the north flank of 

the syncline rise steeply to form the south flank of the spring 

1iountain, and of the main anticlinal uplift. 
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The Paleozoic anr1 lower esozoic strata aloe > the Burrouhs 

Creek fault have been highly folded and faulted. Gently dipping, 

beds of the Tensleep, Amsden, and Madison formations in a small 

syncline were faulted in contact with vertical to overturned beds of 

:he same formatfona (cross section D-E, p1. 2). The overturning, 

which can be observed in strsta as young as the "lower Sundance", is 

best exhibited in the regular succession of strata in the Phosphoria 

fora at on the steep east wall of Burrou -hs Creek Canyon about a 

mile northwest of the Hose Creek Ranger Station, where the beds lip 

eastward into the hill at an angle of approximately 40°. Throtwhort 

its entire length the fault is largely concealed by forest cover. 

The fault relationships are best observed along the U. Forest 

'ervice trail that leads north from the Horse Creel, Ranter tation 

on the east side of Burroughs Creek Canyon. It is assumed that the 

dip of the fault plane is less than the dip of the overturned strata, 

iving it an inclination of generally less than LO°. Its stratigraphic 

displacement is not 'rest. In common with the North EA fault north-

east of the EA Ranch, there is also a small syncline developed on 

the overriding block of the Burrou-hs Creek fault. The lower part 

of the Phosphoria formati, .n is exposed in the center of the syncling, 

and both to the northwest and southeast the axis of the syncline is 

Intersected by the fault. Here, also, there is no indication of 

reversal that must be present to connect the west limb of the syncline 
eaProa 96,_5 ("Pe,

with the overturned sequence on the west side of the fault. The 4.4pth 

1 fault passes southeastward into a very sharp flexumin the upper 

part of the Madison limestone. 
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.Jpring Mountain is a high prominent rid-e which forms a major 

nrt of the southeastr:rn flank of the "ashakie Range anticlinal 

uplift. The mounta.n has an asymmetric topoiraphic profile, with a 

relatively gentle southwest flank ;:ric3 a steep to nearl:" vertical 

northeast flank which descends abruptly northward into Horse Creek 

riasin, a small topoqraphic and structural basin lying between [,prin7 

Mountain and the south end,of Elkhorn Hidze. The southwest flank, 

althou7h overlain in large part by Tertiary or youn7,er rocks, appears 

to be little disturbed by folding or faul+Incf, wit, Paleozoic and 

,:tesozoic strata dippincr southwestward about 1450. In contrast, much 

faulting has occurred both on the crest and along the northeast flank 

of the mountain, as well as on the east of Horse Creek basin. 

ost of the faults are normal, with their ,north sides Jowndropped 

(cross section M-N, pl. 2) and are thought to be the primary cause 

for the toporYraphic depression of at le4LLt the east porti, n of Horse 

Creek Basin. This sytem of fault, surTests that extensive collapse 

of the center of the large anticlinal uplift followed the relaxation 

of the compressional forces that caused folcqn7. 
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The longest of the normal faults, here referred to as the spring 

Mountain fault, can be traced from the SEi sec. 29, T. )3 N., R. 106 

where the Darby and Bighorn formations are in fault contact with 

the Madison limestone, southeastward along the crest and northeast 

flank of the mountain to the east side of the '71grins Fork River. 

The precipitous cliffs of Madison limestone on the northeast corner 

of the mountain in secs. 1, 2, 11, and 12, T. h2 N., R. 106 W., may 

be fault scarps. The fault relationships are best observed in secs. 

33 and 3h, T. h2 N., R. 106 W., southwest of BM 8685, ,there a rereti-

tion occurs in both the Madison and Darby formations.. At its north-

west end the fault appears to die out in the Madison limestone. The 

amount of movement increases southeastward, and at the eastern edge 

of the area structure contours indicate it to be more than 1,000 feet. 

Just southwest of BM 8865 the Bighorn dolomite has been almost 

completely faulted out by a reverse fault, probably high-angle, whfch 

closely parallels the Spring Mountain fault. Highly distorted rem-

nants of the LeiTh dolomite member of the Bighorn dolomite ere present 

in t‘v places along the south side of the fault. In the northeast 

corner of sec. 33, T. )43 N., R. 106 W. dips in the Gallatin limestone, 

in the overriding block, are vertical to slightly overturned. The 

southeastern extent of this fault, which provides the only exception 

to the predominance of normal faulting in this part of the area, is 

not known, but to the northwest it is thought to extend at least Ps 

far as the center of sPc. 29, where outcrops of Flathead sandstcne 

nre in close proximity to the Madison limestone (cross secton J-K, 

pl. 2). 
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J normal fault of large displacement extends throu-t the NT:; 

:sec. 35, T. h3 N., R. 106 W., where a repetition of Flathead sandstone 

n ')ros Ventre shale occurs. Here the stratigraphic displacement 

approximatoly 500 feet, but to the west in the center of the 

sec. 27 the displacement reaches nearly 1,000 feet. in the S1 sec. 

22 both the Flathead sandstone and the Gros Ventre shale have been 

dcwndropped against Procambrian rocks alon7 another normal fault. 

The fault relationships are not clear because of poor exposures and 

the overall magnitude of the fault could not be determined. To the 

north another fault has produced a small offset in the T)eath Canyon 

member of the Groa Ventre shale. 



A sharply folded syncline lies along the northeast edge of the 

lafpped area. The southwest limb of tle syncline, overturned in some 

places, is broben by the Wivins Fork Trail fault. This P ult is 

named after the U. S. Forest Service trail which parallels the ;:mall 

stream traversing the structure the sec. 10 and 61 sec. 3, T. 

1 ,3 N., R. 106 W. and alonq which the fault relationships are exposed. 

In contrast with all the other reverse faults in the mapped area, 

the plane of the Wiggins Fork Trail fault is 'nclined to the southwest; 

the amount of inclination was not observe,, but it is believed to be 

high-angle (cross section D-E, pl. 2). Gallatin limestone occupies 

the north side of the fault throughout its extent while the Death 

Canyon limestone member of the Gros Ventre shale or t:. -;ei Flathead 

sandstone forms the overriwin- Mock. The amount of movement, from 

maximum of nearly 1,500 feet, decreases rapidly to the northwest 

in the NW1 sec. 10 and apparently soon dies out in the soft beds in 

the upper part of the Gros Ventre shale. A small reverse fPult, with 

its plane inclined to the east, occurs at the southeast end of the 

syncline, alon- the axis of the fold. 



SUMMARY OF omnonic EVENT 

Paleozoic time 

The Cambrian sequence in central and northwestr,c. yominr repre-

sents a west tc east cnlap relationship, with a basal sandstone 

succeeded in turn shale and limestone. Prior to riddle Cambrian 

time the region had been peneplained, and the surface over which the 

Middle Cambrian sea ad,, anced contained only mild relief. Deposition 

was apparently conti:llous from Flathead to Gros Ventre time, with the 

quartzitic sands4 one of the older formati n ?riding upward into shaly 

sandstone. A temporary change from shale to limestone development 

took place durin7 the time the Death Canyon limestone member was 

leposited, but throughout the remainder of Middle Cambrian time shales 

predominate. As the Cambrian seas spre ' farther eastward during* Late 

Cambrian time limestone was deposited instePd of shale. Both Miller 

(1936, p. 122) and Blackwelder (1918) noted a disconformlty between 

Middle and Upper Cambrian rocks. 



Althou'h strata of Early and possibly also Middle Ordovician age 

are absent in the Du Noir area, there is little indication of this 

long hiatus between the Gallatin limestone and BiAlorn dolomite. I-

some areas alic!ht disconformity has been observed. Deposition during 

Bi:!horn tire co menced in some places in central "y,mirr,with a thin 

sandstone, but over most of the Du Noir area this unit is apparently 

absent. Environmental conditio 6 that prevailed while the thick 

-Iassive lower dolomite member was deposited remained essentially 

unchanged over a ion.- period in possibly Middle and Late Orovician 

:Arne as indicated b: the remarkably uniform litholoy cf the unit. 

;.1though the dolomite in the Leigh member is platy and porcellfmecus, 

that in the uppormost part of the formation is also massive and 

7ranular like the beds in rhe lower part. The whole of the Bighorn 

is free from clastic material. 

A retreat of the Ordovician s"as and a long period of erosi,r 

followed deposition of the Bighorn dolomite. The erosional unconeor-

mity between this unit and the overlying Darby formation is sharp, 

and locally has a contact relief of as -mob as 20 feet. Beds of Silu-

rian age are not present in the area, so the interval between the two 

formations represents considerable time. During Devonian time dolo-

mites and shales, as well as some coarse clastic material, was 

deposited. Fossils are sparse in the Darby formation so that its exact 

arse in this rer7don is not known. Most, if not all, of the formatim 

in the Du Noir area is believed to be of marine origin hut :n other 

areas terrestrial plants and channel deposits are indicative of varylm7 

environments durinr' the Devonian period in northern and northwestern 

W:(oming. 
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Sarly Mississippian time was marked by an extensive period of 

carbonate deposition. The Madison consists of several hundred feet 

of limestone that is remarkably uniform in lithologic character and 

contains an abundance of marine invertebrates. however, the upper 

pert of the formatisn, possibly a lateral equivalent of some part of 

the Upper Mississippian Brazer limestone of southeastern Idaho, con-

tains some elastic material. A pronounced erosional unconformity is 

-resent between the Madison limestone and the overlying Darwin sand-

stone member of the Amsden formation. The Darwin sandstone was 

apparently deposited on a karat topoc_Taphy developed on the top of 

the Madison limestone that may have as msch as 135 feet of relief in 

a distance of 3 miles. 

During the Pennsylvanian p-riod thick sequences of sandstone, 

separated by a unit of interbedded shale, limestone, dolomite, and 

quartzitic sandstone, were deposited. Where the Darwin sandstone 

member is well developed it is very similar to the Tensleep sandstone. 

Deposition during this period was apparently continuous as evidenced 

by the gradational contacts of the sandstone uni's with the middle 

shale and carbonate unit; all of the strata ire believed to be of 

-arine 

An erosional unconformity, marked by pebbly beds at the base of 

the Phosphoria formation, indicates a withdrawal of the sea in Late 

Pennsylvanian time. The sea reaivanced in Middle Permian time and the 

Phosphoria format.' on was deposited. Definite evidence of a retreat of 

the Paleozoic sea in Late Permias tine is lacking but the apparent 

absence of Late Permian strata indicates a period of non-deposition 

d probably erosion. 
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Zmsozoic 

Tle presence cf lowermost Triassic fossils in the ')inwoody for-

mation (Newell and Kummel, 19'412, p. 95l is evidence of a spread of 

the sea at the beginning of Mesozoic time. No agreement has been 

reached as to whether the redbeds of the Chugwater formation are of 

marine or nonmarine origin, but available evidence seems to indicate 

a subaqueous origin. The presence of limestone and wsum in severe: 

areas and the uniformity of the redbeds suggest subaqueous origin 

whereas the apparent interflngering of the redbeds with the thick 

marine Thaynes limestone in western Wyomine suc-gests, more specifi-

cally, a marine origin. Marine reptiles have been found in the Ai cove 

limestone. Amphibian, lanl plants, and wood have been collected 

from the Popo A7ie member in central 'Aiy-cmin7. A slight unconformity 

3f regional extent is present at the top of the Churvater format4 on 

(Love, 1910, p. 1(X)) indicating uplift of the region in Late Triassic 

time. 

The origin of the Nugget sandstone of Lower Jurassic age is 

conjectural. some investi7ators favor a marine origin (Branson, 1927, 

while others favor a ncnmarine origin and, more specifically, an eolian 

origin (Reeside, 1929; Imlay, 19);7, p. 2610. The thinning of the for-

mation from 120 feet at Dubois to a wedc-e-edge ill the vicinity of the 

Horse Creek Ranc7er otation is evidence that uplift along the north 

edge of the Du Noir area must have occurred during or following depo-

sition of the fugget sandstone. Most of the thinning is probably due 

to post-Nugget, pre-Gyp sum Spring erosion, alt .ough a minor amount 

may be the result of nc'n-deposition. 



Marine waters spread over the area in Middle Jurassic tine. The 

sea was probably shallow, and much gypsum was deposited alon,with 

te limestones and redheds of the Gypsum Sprin7 format-Lon. Deepening 

of the sea probably occurred during Middle J-rassic time and continued 

on into Late Jurassic time with the derosition of shale and limestone. 

Oolitic limestone anA, locally, red shale in the lowr.r part of the 

"lower Sundance", however, indicates that the depth of the sea fire-

tuated. The presence of a con7lomeratic li-estnne at the base of the 

"upper ,-,undance" suggests a disconformLty. Durinp "upper Sundance" 

time the seas spread a',:ain over the area and hivhly ilaucontic sand-

stone was deposited. 

The Jurassic sea had apparently completely withdrawn by the end 

of "upper Sundance" time, and continental sediments of the Cloverly 

6nd orrison formations were deposited. The chanc!e from marine to 

nonmarine conditions was 7radual in this area, and n Aharp break is 

resent to mark the boundary. The presence of fresh water invertebrate 

fossils, dinosaur remains, and chary oogonia at several loalities 

in central Wyominc7 attest to a continental ori7in for these str7ta. 
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A readvance of the sea occurred at the end of ClovfEly time and 

the black fissile shale of the Thermopolis shale was deposited. 

Although no fossils were found in the lower blacv shale in the Du Noir 

area, it is known to contain marine foraminifers in other areas. The 

Muddy sandstone at the top of the formaticn probably represents a 

regression of the sea near the close of Thermopolis time. L,parse 

oysters and other pelecyLocls, fish teeth, and leaves have been reported 

from the Muddy sandstone at various localities in the Wind River Basin 

(Love, 1910, p. 107). The seas were again widespread during late 

Lower Cretaceous tire and the Mowry shale was deposited. iparse fish 

scales and poorly preserved pelecypods were the only fossils observed 

in the Du Noir area; ammoniteE hive been round in other places. The 

presence of bentonite indicates that volcanism occurred during Mowry 

time. 

During early Upper Cretaceous time the area was alternately 

emer'ent and submereent, as evidenced by marine sandstone and shale 

interbedded with li7nite and coal beds in the lower part of the Fron-

tier format' on. The widespread marine sedimentation represented by 

the Cody shale continued in the northwestern part of the wind River 

Basin at least into middle and probably late Niobrara time. The Creta-

ceous sea, however, had started to retreat eastward from the Jackson 

Hole area in middle Niobrara time whereas in central Wyoming the chan'e 

to nonmarine conditions took place in Eaele time. The ren-ession WPS 

:lost probably caused by regional uplift in areas to the west of Jack-

son Hole, and marked the close of marine sedimentation in this region. 
Thousands of feet of continental sediments accumulated over wide areas 
in central Wyoming before the close of the Cretaceous period, but, if 
they were deposited in the Du Noir area, they were removed by erosion 
prior to lower Eocene time. 
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Because there are no Upper Cretaceous strata younger than the 

Cody shale in the Du Noir area, or in adjacent areas to the east, the 

Late Cretaceous history of the northwestern part of the rind River 

Pasin is not adequately known. Throughout many regions in Wyoming, 

however, it has been noted that the first pulsations of the Laramide 

:ievoluticn occurred before the close of the Cretaceous period as 

evi'lenced 1-Jy unconformities and conglomeratic beds within the Upper 

Cretaceous sequence. In the Jackson Hole rec7on to the west Love, et 

al. (1951b) observed a conspicuous unconformity at the base of the 

Lance(?) format on (u)Dermost Cretaceous) as well as thick massive 

con7lomerate beds within the format on. 

Cenozoic time 

The presence of Paleocene ,trrta in the Du Noir area has lot 

been definitely establiheci, but the unit referred tc in this report 

as the Fort Union(?.) formation is provisionally assimed a Paleocene 

,,ge because of its structural relationships and the nature of its con-

,lomerate, which consists entirely of Mesozoic rock fragments snd are 

therefore unlike any of the conglomerates of known lower Eocene age. 

Tie Fort Union(?) strata, sharply infolded and faulted with the Mowry 

shale (fi7. 11) along the south flank of the 1)11b0i5 anticlinal complex, 

were most probably derived during the initial stages of development 

of the anticline; the first evidences of Laramide folding in the T)11 

Noir area therefore occurred prior to the deposition of tlese beds. 



 

The 'and River and 'ashakie Ranges were folded to mountainous 

proportions and subsequently deeply eroded prior to the depositic n 

cf the lower Eocene Indian :eadows formation. Along the south flank 

of the Du Noir anticline and south face of L',pring Mountan coarse 

conglomerate of the Indian Meadows formation lies horizontally upon 

steeply inclined ?aleozcic and Mesozoic strata 13). At these 

localities t'le corvilomerat,consists entirely o' Paleozoic rock frag-

,Iceits, but farther out in the basin, as alone" the north edge of the 

-dnd Ridge fault, some extremely weathered Precar*.ria ,1 rocks are 

/'resent in the. comrlomerate, indicating that at least some part of 

the f'recambriar core cf either the ';ashakie Rano.e or Wind Pive- Moun-

tains, or both, had been exp ,sed. Eocene rocks, uniivided, were 

deposited over a surface of considerable relief along the north flank 

of the Wind River Mountains (fig. 17). These strata are nearly flat-

lying, as is the Wind River format on, which attains a maximum north-

ward dip of 0, on the north side of the Wind River. Thus, only a 

minor amount of uplift of the Wind River Mountains could have occurred 

nce early Eocene time. This is likewise true for the Washakie Hanive 

inasmuch as the original essentially horizontal position of the over-

lapping Indian Meadows comflomerate has been preserved to the present 

time. The Eocene rocks along the northeast flank ' the Wind River 

Mountains may have been subjected to small scale normal faulting as 

shown by the probable fault in secs. 22 and 27, T. 112 N., R. 10- W. 

although the evidence for faulting h, re is by no means conclusive. 

r4Ifinite evidence of an unconformity, either an:Yular or erosirnall 

'etween the Indian Meadows and Wind River formati:ns is lackin x in 



the ..%1.1 Noir area but in adjacent area., to t,:e ea._t Love (1939, p. K8, 

f.), found evidence indicating that t}- ere wrs at the end of 

Indian Meadows time, followed by a perio,' of erosion. 
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The ccnter of the synclinal basin, however, wal, 'ntenseiy deformed 

late early Eocene time, apparently between the tire that the 

middle varierated sequence of the Wind River formati, n was ieposited 

and prior to the depositior of the overlying massive conglomerate 

of the Wind River formation. This deformatfcn was manifested by large-

scale thrust faulting in the northern part of the 'nclinal basin and 

along the south flank of the ',:ashakie Range, and by at least renewed 

folding and faultng of the Dubois anticlinal complex. :Areta in the 

middle variegated sequence of the Wind River formation dip southward 

off the south flank of the anticline as much as 320, essentially 

parallel to the underlying Mesozoic rocks, whereas the overlying con-

7lomeratic sequence on top of the fold is nearly horizontal (fig. 1V: 

along the north side of Tappan Creek, however, these twc sequences 

are conformable. None of the pronounced overturninq that is present 

in the Mesozoic rocks along the south fla ,* of the Dubois anticl-ina3 

complex was observed in the middle variegated sequence at the south-

east end of the fold, but these letter rocks were involved in the 

faulting. yearly all of the thrust faults east of Horse Creek 

involve lower Eocene strata and the syncline lying north of the Little 

Creek fault is clearly reflected in the Indian Meadows for-

nation. These strata, however, do not appear to have been affected 

by the North !:',A fault. West of Horse Creek much of the area is 

covered by the upper variegated sequence of the Wind River formation, 

4hich does not anywhere appear to be deformed. 
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The ace of the normal faultinc- aloe the north edge of ,Trine 

Mounta:n and at the east end of Hon,e Creek Basin could not be 

definitely ascertn' ned. No Tertiary rocks are involved in the 

faulting except at the extreme eastern end of the mountnin where 

Indian Meadows con -aamerate appears to hlive been faulted. The c;Yes 

of the Burroucts Creek ar d the Wiggins Fork Trail faults are likewise 

not known. It is concluded, however, that they were probably formed 

L:nmetime dur ng the initial stages of falling of this large anti-

clinal uplift, which was prior to ear? Eocene time. 

Erosional unconformities are thought to be present both at the 

base and at the top e the Tepee Trail forration, but there appears 

to be nc annular discordance between this for and either the 

underlying Wind River Formaton or the overlying Wiggins formation. 

In areas to the east, however, Love WY p. 77, 33) noted that 

deformat_cn had occurred at the end of middle Eocene tie and also at 

the close of late Eocene time. 



The first noticeable evidence of Tertiary volcanism in the 

Noir area is in the tuffaceous strata of the 7eenish 7m. and drab 

sequence of the Wind River format ion. Younger beds contLfn pro7res-

Avely morn volcarAc material, and the upper part of the Tepee Trail 

formation and in the Wiggins formation consist entirely of coarse 

volcanic conr,lom:7-atp, interbeided with tuff. These strata are 

crl;dely stratified, and many of the Louldem are rounded, suggesting 

that much of the volcanic debris was reworked by streams. :lost of 

the pyroclastic material was probably derived from the large Tertiary 

volcanic centers situated along the eastern border of Yellowstone 

gyrational Park. 

The Quaternary h:story of the region is discussed in the following 

Thapter on "Oeomorphology." 
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(1''OCR?:iCLOGY 

General Statement 

Most of the main valleys in the northwestern part of the wind 

River Basin have been extensively glaciated and contain an abum.ance 

of glacial dez)osi+s. Blackwelder (1915) studied many of these 

deposits in the course of his invez,ti-ations of the "urlternar: history 

or west-central Wyoming. Richmond (19211, 1948) also examined -ancial 

features in the northwestern part of the Wind River Mountains. The 

most recent work on the 71acial and erosi:nal features in the region 

has been done by J. F. Murphy (unpublished manuscript, U. neolo-

7ical Survey) along Bull Lake Creep and adjacent drains -es, approxi-

mately 35 miles southeast of Dubois. As a result of these :studies 

the relative a7es of the various erosional and 'facial periods have, 

for the most part, been accurately determined. In those areas the 

morainal debris of one ?lacial period is, in many places, clearly 

superimposed on the deposits of an older ulacial or erosional period. 

le some places, too, outwa:th deposits can be traced into terrace 

gravels. The moraines contain an abundance of large resistant granite 

boulders and, though weathered in varying deoreeL, moLt are still 

largely intact and continuous. Therefore, more cr less definite 

criteria, such as the composition of the rmavels, topograrty, and 

degree of modification by erosion and weatheri ng, have been established 

means of which the deposits of one r,lacial sta -,.e can be Hirferen-

L.dated from tho.e cf another. Many of these criteria are 't 

in the interpretation of the Feomorpholcric history of the Du, Noir 

area. 
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There ere several reasons, however, why the distim7uishing 

characteristics of the difTerent deposits in the Bull Lake region may 

of be applied with the same dec-ree of assurance in the determfnation 

of the various glacial stages in the Du Noir area or in the correla-

tion of these deposits with these farther to the southeast. The 

following characteristics are Tenerall: true of the (lacial deposits 

in the Du Noir area: (1) the moraines are larrAy discontinuous; (2) 

there is no well-defined superimposition of deposits; (3) the moraines 

are likely to be more easily modified by erosion since they consist 

chiefly of volcanic conglomerate fragments which have disintegrated 

to form a gravel composed of much smaller rock fragments and with a 

large proportion of fne-grained material derived from the conglomer-

ate matrices; (h) there is an almost complete lack of recognizable 

terminal moraines; (5) the rock fragments in the various moraine:: are 

not perceptibly weathered; and (6) the composition of the i7rovels 

appears to have little sisTni*"icance since the variations can be ac-

counted for largely by the local differences in source rock. 



 

Probably the most ,i7nificant li'ference between the moraines 

of the two regions is the relative amounts of erosion and weatherinc, 

that have taken place. BecPuse the moraines in the Bull Lake region 

consist predominantly of lerPe vranite boulders they have withstood 

erosion to a ,..reater degree than the moraines in the Du Moir area, 

where, because of the lar17,er percentage of finer-Ira fined debris, 

they have apparently been Tlore easily modified. The almost cr•mplete 

absence of terminal moraines in the mapped area can be partly ex-

plained by the relatively greater amount of erosion that has taken 

place. Another contributing factor for the absence of such features 

A the lower end of the Du Noir Valley may be, however, that the ero-

Ave power of the cclabined drainage of the Du Noir and Wind Rivers 

was sufficient to erase nearly all traces of the terminal moraines, 

while, in comparison, the smaller streams farther to the southeast 

did not have the requisite eroz,ive power. nirther, when the advan-

cing Du Noir Valley glaciers reached the Wind River at least some of 

the debris rushed up in front of the glacier must have been carried 

off immediately downstream and the terminal moraines were thus rela-

tively reduced in size. The type of bedrock underlying the glacial 

del-x,si 4s also has a direct influence on the ease and degree to which 

the moraines will be modified; in the Du Noir Valley the moraines 

were deposited for the most part on soft, easil:, eroded Tertiary 

sediments. 



The quantitative effects that these factors ney have ha,1 en the 

wrsines in the Du Nnir area relative tc the same Actors operatin7 

in the valleys farther to the southeast are not k7xwn. The inter-

pretation of the 'g lacial hilt ry in the mapped area, based of 

necessity on criteria established in other regions, is thereecTe 

tentative and until more data are obtained in the entire northwestern 

PortIon of the Wind River Basin more definite conclusions cannot be 

.12-awn. The same difficulties are not encountered in the classifica-

ti-n of the terrace deposits because the various levels are core con-

tinuous anti are differentiated by their relative heights & ove the 

°resent strear levels. The more precise det,rminption of the erosion 

cycles in the Du Noir area aids to some extent the intorpret*tion of 

its glacial history. 

The followin' erosion cycle.: and glacial stages, listed from 

oldest to youngest, and their distinguishin7 charac'eristics were 

ietermined by Blackwelder (1915, p. 3G7-333) and have provided the 

basis for all subsequent studies of the Quaternary de:xsits in this 

region: 

Black Rock erosin cycle. Terrace surfaces ,-enerally from 500 

to ,',001 feet above the present stream drainales. 



 

Two older erosion cycles, the Union Pass and Fremont cycles, 

.sere also recognized by 31ackwelder (1915, P. 310-312, ):11t, they are 

more or less confined to the high mountain areas and are .rt discussed 

here. It may be, however, that the hictest an oldest cycle, the 're-

mont, is represented by the plateau-like surface which now forms th, 

7ener;Al sumrat level of the Absaroka Mountains at elevations of 

approximate): 11,000 feet. Although little active - laciation is 

going on at the present time, small permanent ice fields such as the 

nu Noir glacier still persist at higher elevations Along the southern 

margin of the Absaroka Mountains. Cirques and hanging valleys high 

up on the cliffs of the Wiggins formation are indicative of very late 

stages of glaciate (n. 

Buffalo 0.acial stage. oraines exist only in the form of 

remnants on flat-topped divides or isolated hills. Canyons have been 

excavated, not only through the deposits, but 200 to 1,000 feet intc 

the underlying bedrock. From the distribution of the deposits it is 

evident that the Buffalo ice covered a much area than the 

Bull Lake and Pinedale 71aciers, which were mainly confined to valleys. 

Circle erosion cycle. Includes terrace surfaces that are gener-

ally from 100-200 feet above rresent draina7e levels, but scree may 

he as much as h00 feet. Bull Lake moraines rest upon the Circle 

terraces, and the terrace gravels may consist largely of outwash 

deposits of this staqv. 
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Bull Lake :lacial starTe. Moraines are still lar-ely intact, but 

codified by erosion to a 7reater degree than the Pinedile moraines. 

.Ln places streams have cut rather wide '2:Let-bottomed valleys throurr 

the tr'rminal moraines. Large boulders are not nearly as abundatit on 

the surface as in the Pineda:le moraines. 

Lenore erosion cycle. Includes the shallow inner trenches of 

the Wind River and its tributaries. „,urfaces are generall 10 to 30 

feet above present stream levels and were develcped prior to the 

deposition of moraines of the Pinedale stapre of 71aciatirm. 

Pinedale 71ac1A1 star. Iorainal deposits are rough and fresh 

in appearance and larTe boulders predominate on the surface. Moraines 

are Tenerally intact ard continuous. 

Post-glacial erosion. Includes post-faacial terrae.ni7 and ero-

sion of Recent are. 

Erosion cycles 

Black Rock cycle 

Table Mountain, a conspicuous flat-topped prominence approximately 

2 miles long and from i to 3/4 mile wide near the southeast corner of 

the area, is t'e highest erosion surface in the Du Noir area, with 

the possible exception of the Fremmt cycle, and has been described 

by Blackwelder (1915, p. 312) and Love (1939, P. 11A) as being repre-

sentative of the Black Rock cycle of erosion, which prrceded any known 

71aciation in the rec'ion. The elevation of the top of the mountain 

is more than 1000 feet, approximately 1,';00 feet above the adjacent 

Wind River Val ley floor. Comparable features, such as Coulee arli North 
Mesas (Love, 1939, p. 116) ar,present in adjacent areas to the east, 
but no other remnants are present in the Du Noir area. 
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The :Air face of Table Mountain has very little relief and slopes 

-,ently from north to south. Table Mountafn is veneered with a smooth 

pavement of coarse cobble and boulder debris which is, for the noost 

part, deeply weathered and overgrown with grass. The terrace deposit 

is best observed at the northeast corner of the mountain where land-

slide material has broken awa: to expose the r,ravels as welJ as the 

underlying Tertiary strrta. At this locality the gavels are 30 feet 

thick and co7:posed entirely of rounded to subrouncled volcanic cobbles 

and boulders BE much as 2 feet in diameter. At the south end of the 

mountain the upper surface -,core closely approximates one of true 

erosi n, since the gravels form only a thin vf,neer and contain a 

conspicuous amount of Paleozoic rock fragments, Which were probably 

derived in large part from the underlying folded conglomerate in the 

Indian Meadows formaton. 



Two isolated terrace surfaces, one in the 1.E4 sec. 25, T. b2 

`T.) R. 107 W. on the north side of Tappan Creek 'fib. 16) and the 

other near Dubois trian7ulaton station, lie approximately 500 feet 

'cove the present drainams and are also believed to be remnants of 

the Black Rock cycle. However, since their heights relativf' to 

Present draina7e Is much less than that of Table :Tountain, they are 

not c.mtemperaneous with the Table Mountain surface but represent 

a different 1eve2 lar to those describe c] by Blnckw (1°15, 

p. 315-316 as follows: "7etween the Black Rock cycle and the next 

one clearly discriminated 27ircle7 there may well have been one ar 

:lore cycles now represented by terraces visible here and there in the 

Wind River and Gren River badland_. These -re, tlowever, but little 

known and appear not to have left notable marks in any but the 

softest strata." At the Tappan Creek locality the gravels are about 

10 feet thick and consist chiefly of rounded volca-ic cobbles as much 

as 1 foot in diameter with a very minor amount of Paleozoic rocks. 

Precambrian rocks were observed. At the Dubois triangulation 

station localit3, the deposit likewise consists of chiefly volcanic 

rocks but, in additdon, contains rounded cobbles of Precambrian 

Tuartzite. Here the volcanic rocks are, in lar-e part, very dark-

colored and dense, or a type not conspicuous in the other terrace 

deposit. Although the composition of the gravel varies, the two 

remnants are believed to be contemporaneous, but with different sources 

(,.f debris, one from the Horse Creek-Tappan Creek drainage and the 

e))her from the upper Wind River draina!7e. 
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Circle c-cle, 

The Circle cycle of erosion is represented in the )u Noir area 

by terrace levels that are from 1M to 300 feet above the present 

draina4e. It is evident that two or %ore sub-cycle occur lethin 

the major cycle, however. 

Along the 417ins Fork near the mouth of Little Alkali. 

Creek, are two distinct levels, 100 feet and 200 feet, respectively, 

above the present river channel (fig. 27% The type area for the 

Circle terraces is a few miles downstream from Little Alkali Creek 

along the North Fork of the Wind River where Blackwelder (1915, p. 

31P described only one prominent level standing approxLMately 150 

feet above the river. The terraces nesr the mouth of Alkali Creek 

are covered by a thin veneer of unconsolidated gravels underlain for 

the most part by comlomerate of the Indian Meadows formation from . 

which most of the Paleozoic and Precambrian rock frnments in the 

deposits were derive.. The uppermost deposit is co )rised of 75 per-

cent volcanic, 5 percent Precambrian, and 20 percent Paleozoic rock 

i'ragments. The lower terrace contains only 10 percent volcanic rocs, 

with the remainder equally divided between Paleozoic and Precsmbria-

rocks. In contrast, the present river bed is almost wholly comprised 

of volcanic debris. 





On the south side of the Wind River, extending southeastward 're 

Itony Point, the Circle cycle of erosicc is represented by a well 

developed series of terraces wh±ch lie 150 to 2q) feet above the river. 

Only the western end of this series is within the mar.peri area. Al]. 

traces of the terraces have been erase from the rorth side of the 

river except for those at Stony Poi-t and the smrface upon which the 

Dubois airl)ort was crstructed. Althouqh the detailed relationships 

between this terrr,ce-buildin7, and the warm sprJn7 activity along the 

south side of the Wind River southeast of Harrison's Ranch were not 

worked out, it is clearly evident that the two were closely related. 



southwest of Harrison's Ranch, i sec. 32, T. 42 N., R. l''"? 

the gravel consists chiefly of Precambrian quartzites an' 'ranites 

with a minor amount of volcanic and Paleozoic rocks, inlicatin' that 

most of the material at this point waL, derived fmm the -.)?arm Sprin7 

Creek drainaFP. On the whole, however, where the deposits were not 

aPpreciably affected by debris from local tributary streams but were 

derived chiefly from the master stream drainariel they contain a large 

rxoportion of volcanic rocks. In a cut along the road leading from 

'Iighway 267 to the Dubois airport the gravels are nearly 90 percent 

volcanic with Paleozoic rocks ccmprising the remainder. About i mile 

westward, at the west end of this terrace remnant and lying about 

6: , feet lower than the level of the airport, is a small outcrop of 

terr'ce grivel which has been cemented into a conrlamerate by car-

bonate material that was derived from the warm spring activity rarther 

upstream. Ths con,,lomerate, which is comprised chiefly of volcanic 

rocks with some Paleozoic arLd Precambrian rock rrngrents, is at the 

same level as those directly opposite on the south side of the 

river wich bevel the upturned redbeds in the Chugwater formation. 

7urther evidence of cementation of the terrace gravels by travertine 

is present around the mouth of Warm Spring Creek where the conspicuous 

travertine deposits have incorporated many pebbles and cobbles. No 

distinct terrace levels were observed north of Dubois along Horse 

Creek, but some of the gently inclined grovel-capped slopes along 

the east side o the creek, the lower ends of which are about 200 

feet above the present vMey floor, may be representative of the 

Circle c:cle of erosion. 



The broad benchlanl north of ,ton;/ Point alo corsiere(i to 

be a remnant of the Circle terrace, although it occurs a .proximtely 

300 feet above the Wind River, slightly higher than those across the 

river and farther :lownstream toward Dubois (fir. 28). Cor" drill 

data obtained from the U. Bureau of Reciamatien indicate that the 

underlying this surface is about 200 feet thick near the south 

end of the terrace. It consists of boulders and cobbles with much 

.,and and silt. Clayey material near the base may have been reworkee 

7rom the Wind River formaton or may have been depaiitei by ponled 

71scial melt waters. Rounded framents or volcanic rocks constitute 

about BO percent of the debris, while Paleozoic rock framents make 

up the remainder. The gradual increase in altitude of the surface 

narthwari chanoies to an abrupt ateepenirr at the north end of the 

terrace. The slope at the north end contains volcanic cobbles as 

much as 0 feet above the terrace surface. Paleozoic rock fra7ments 

occur farther up the slope and are probably residual gravels derived 

from and conglomerate in the Wind River formation. Because 

of the thielness of this deposit at ,5tony Point true terrace deposits 

are believed to constitute only the upper few feet of the gravels 

with the remainder ori7nating as glacial. debris. Another terrace 

level, only 135 feet above the Wind River, is pres'nt at Stony Point 

(fir,,. 26). This surface coltains vary little detrital material and 

is essentially one of erosion. 
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TN° distinct terraces were eveloped alon- warm Sprin c Creel-

near the abandoned Du !:oir Tie Cam. The upper level is 130 feet 

above the present stream channel and may represent a mountainwan: 

extension cf the Circle terrace, the lower level, 70 feet above 

the creek, does not apparently represent either the Circle cycle cr 

the younger Lenore cycle. The gravels in the upper deposit consist 

hiefly of well rounded cobbles of Preclmbrian quartzite with a very 

minor amount of volcanic rock fragments. The deposit is best exposed 

along the road on the north side of Warm Spring Creek. Along the 

south ed•re of this upper terrace the gravel is feet thick and is 

underlain by arkose and soft gray clay shale of the Eocene rocks, 

undivi ded. From here northward steep slopes descend into the Crooked 

Creek drainage, and the table-like surface forms the drainage divide 

between Crooked Cr(ek and Warm spring Creek in this area. The lower 

terrace deposits contain a conspicuous amount of pranite cobbles in 

ad Lition to a minor amount of Paleozoic and volcanic rock fragments. 

Along the north bank of the creek, SWIL sec. 26, T. 112 N., R. 108 W., 

is a small outcrop of Tertiary arkose, indicating that the entire 

eries of terraces is underlain by Eocene rocks, undivided. Accord-

ing to J. D. Love (oral communication) Eocene rocks on the Continental 

Divide, in the vicinity of Fish Lake Mountain near the headwaters of 

Warm Sprint Creek, contain conglomerate with fra7ments of both quart-

zite and volcanic rocks. C. L. Baker (19)16, p. 581) reports quartzite 

boulder beds resting on Precambrian rocks )1 miles south of the du 

Noir Tie Camp. These strata would provide a ready source for the 

material in the terrace deposits. The two terrace levels probably 
represent successive stages in the dcwncutting of lower Warm Spring 
Canyon. Evidence is too fragmentary to attempt a specific correlation 
of these terraces with those near the mouth of warm Spring Creek. 
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Lenore c;xle 

remnants of the Lenore terrace occur west of Harrison's Ranch 

on the south side of the Wind River, both east and west of Stony 

Point on the north side of the river (fig. 2h' and in the broad 

alluvial plain near the confluence of the Wind and Du Noir Rivers. 

These terraces ranee in elevation from lr to 35 feet above the present 

Wind River channel. The deposits are generally finer-jraine than 

the older Circle deposits, but as in the majority of the Circle 

terraces, volcaric rocks are the dominant constituents. There are 

two distinct levels downstream frill Stony Point; the lower and most 

conspicuous one is 25 feet above the river and the o- her is 10 feet 

higher. The Lerore Plain is probably also represented by the rela-

tively broad alluvia] -covered suraces extending along the north 

side of the Wind River fran Stony Point to the southeast corner cif 

the mapped aria, but since these surfaces are covered largely by 

locally deriver.' material from the easily-eroded Tertiary strata, they 

have been mapped as alluvium. 

Post-,-glacial erosirn 

Downstream from Stony Point the Wind River has become entrenched 

20 feet or more blow the level of the terraces of the Lenore cycle 

of erosion. The present flood plains are relatively narrow. Upstream 

from Stony Point, however, the flood plair becomes very broad and 

flat and remains so throughout the Du Noir River Valley. The Wind 

Aiver near the western edge of the mapped area is again confined to a 

relatively narrow steep-walled Louth of the mouth of the Du 

Noir River the remnants of the Lenore terrace rise 10 to 15 feet 

above the present flood idain. 
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The Du Noir River Valley is unique in that it is the only one 

within the mapped area in . 4hich a continuous troa and flat flood 

plain has been developed durfng the post-'facial period (fi. 29). 

The alluvium consists chiefly of clay and silt with a lare amount 

of organic material. Miner and Delo (19113, p. 137) cor'cluded that 

the flat floor of the valley was once the bottom of a lare lake, 300 

feet deep, that was ponded behind raacial moraines of the Pine'ele 

stage of elaciation which had completely blocked the mouth of the 

valley, and that the sediments lying in the valley originated as lake 

silt. The writer did not find evidence to support this concJusicn; 

a more detAled appraisal of this possibility, however, is presented 

in the discussion on 4aciation. 

An alternative explanation for the development of the qat-floorec' 

valley, and the one favored by the writer, is that of lateral planation 
1.);,. the flu Noir River. The local as, level of the combined iraina-e 

of the Wind and Du Noir Rivers is the narrow '7ap at stony oint throueh 

which the Wind River now flows (fie. 28). The iap is cut in resistant 

Tensleep sandstone, and limestone and chert of the Phosphoria formation 

whereas the Wind Riv,r and Du Noir aiver Valleys upstream from Jtony 

Point are eroded in soft Tertiary strata. The rate of downcutting of 

the valley is directly controlled by the rate of downcuttin7 at Stony 

Point. As the Tertiary rocks are much more easil, eroded, the Du. Noir 

River has essentially reached grade and its erosive power is directed 

tows •! lateral planation of the valley. North of the Cross Ranch the 

river has been crowded to th© west side of the valley by the larce 
alluvial fan developed around the mouth of Sixmile Creek. Conspicuous 
alluvial fans are also present at the upper end of the valley near the 
confluence of the East and West Forks. 
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Perhaps a nor iffic;lt problem is to explain why, near the 

western edge of the mapped area, the Wind River Valley, which is also 

cut in Tertiary strata, is relatively narrow dn comparison to the Du 

Noir River Valley. Thfs part of the Wind River Valley is choked 

with much glacial debris and it is concluded that the erosive power 

of the river is directei toward downcutting of the morainal boulder 

debris and maintaining a relatively steep gradient. 

Glacial !AaTes 

Buffalo stase 

The lateral moraines which occupy the Iraina7e divides on both 

sides of the Du Noir Valley (arr.. 30) are similar in many respects 

to the deposits described by Blackwelder (1915, p. 323-333) 88 belorT-

ing to the Buffalo st . ge of 71aciat:on. jupportin7 this correlation 

are the height of the moraines above the present stream Jrainae and 

the fact that the associated terminal moraine has been almost com-

pletely eroded away. To the writer's knowled:7e, however, no Buffelo 

loraines have previoualy been reported in this region. 

The deposits are at elevations of 6,000 to 3,100 feet, approxi-

Tiately 600 to 700 feet above the present level of the Du Noir River. 

The best exposure of the moraine ou the east side of the valley is 

found along Fourmile Creek above Larsen's Ranch in the Ski sec. 24, 

T. 43 N., R. 108 W. (fig. 31). The moraines are extremely hummocky 

and contain numerous small ponds. They are composed of an unconsoli-

ated mass of boulders and cobbles of Tertiary volcanic rocks and 

Paleozoic rocks in a matrix of finer material. No striae or polish 
were observed on any of the rock fragments, and most do not appeart be appreciably weathered. 
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The eastern end of the lvcial deposit on the northeast flank 

of the Wind River Mountains west of Harrison's Ranch forms a hi 7h 

rounded hil] and its westward extent is marked only 1-sy amooth boulder-

strewn slopes. Tertiary volcanic boulders comprise 70 !)ercnt of the 

deposit, whereas Paleozoic rocks make up 25 percent and Precambrian 

rocks 5 percent. The presence of volca,.ic boulders of a type not 

found in place south of the and River indicates that much of the 

debris most probably 48L derived from the Du Noir River draina!e. 

The deposit is slightly lower in elevatin than the lateral moraines, 

but is still about 600 feet above the present level of the Wind River. 

Isolated outcrops of ',revel in secs. 15 and 23, T. h2 N., R. 108 W. 

also contain conspicuous amounts of volcanic rocks and are thought 

to be morainal deposits. These deposits lying on the south side of 

the Wind River are believed to be remnants of a terminal moraine 

and to be correlative wit the lateral moraines discussed abo.:e. 

Extensive 'laciation is also believed to have occurred durinp. 

the Buffalo stage of , qaciation in the Horse Creegins Fork 

region. On the north flank of 3prin' Mountain the moraines are at 

elevations of as high as 3,500 feet, nearly 1,W0 feet above the 

adjacent Azrrins Fork Valley one-half mile to the east. These are 

characterized by low ridges which are elonated parallel to the 

flank of the mountain an(' probably represent a lar,7e lateral moraine. 

The debris consists chiefly of Paleozoic cobbles and boulders with a 

minor amount of volcanic rocks. 

https://volca,.ic






The genera distribution of these hir,:h-level jacial deposits 

su-rest that durinr,.. the Buffalo stage large glaciers descended both 

the Wiggins Fork and Horse Creek Valleys and probably coalesced in 

horse Creek Basin. The ice sheet had a mininim thiclmess of LOO feet 

and filled the valleys to heights rang,in7 from 8,500 to feet 

in elevaticn. Nc terminal morsines of the Buffalo glaciers w re 

observed in either valley. The precipitous Wiggins Fork Canyon has 

-been cut since the deposition of the moraines. 

Bull Lake and Pinedale Stages 

Glacial moraines youn(7er than the Buffalo stage are 2resent in 

- the Du ?kit area, but nfl definite criteria ,acre found to enable 

disrrimination between the two younger stages. They are therefore 

discussed as a single topic. 

The deposits whj.ch extend northwestward frm Stony Point 

along the east side of the Du Noir Valley appear to represent a younger 

glacial stage than the morrines correlated with the Buffalo perod 

(fi-r. 29). Although much of the debris consists of small well-rounded 

:rater worn fragments, there are sufficient numbers of large boulders 

to attest to its glacial origin. This occurrence has been referred 

to as a lateral moraine of the Bull Lake stage of glaciaVon by both 

flackwelder (1915, p. 327) and Miner and Delo (1943, p. 1311). No 

terminal morsines Pre in evidence, hut the thick sequence of Travels 

that underlies the Circle terraces north of Stony Point may possibly 

represent a part of this younger series of moraines. Althour,h Bull 
Lake moraines commonly rest upon the terraces of the Circle cycle of 
;ImsAon, Tlackwelder (1915) found that in places the two types of 
deposi-ca 71ere nearly contemporaneous, with the terrace 7ravels composed 
largely of outwash material from the glacial moraines. 
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The Bull Lake 71acial deposits have been rather ext,msively 

modified by erosion. The downcutting by the Wind River at Aony 

Point is about 3m feet. The lateral moraine could be traced for on- -

a short distance upstream rlonP. the east side of the flu Noir Valley, 

but because it overlies soft Tertiary strata it may have been so 

altered by slumping and erosion as to render it unrecorTnizable as a 

moraine. Neither were any certain traces of moraines found slow, the 

lest side of the valley upstream from 6pencer's Ranch, hut the ravel 

deposits directly west of the ranch may be remnants of a Bull Lake 

The glacial deposits which lie along the kind River west cf its 

junction with the Du Noir diver, and extending to the west edge of 

napped area, are still largely intact and the conspicuous hummocky 

topography has been preserved. For these reasons they appear to be 

younger than any of the rlacial deposits at the lower end of the 7)1--

Noir Valley and therefore may be representative of the Pinedale 

glacial stage. This moraine, which forms a lar-e lobe, le thovlbt 

to have a lirect influence on the course of the Wind River as it bends 

to the south at the Long Creek Ranch. The deposits extend from the 

present level of the river to about 300 feet above the river. The 

most conspicuous rock type observed was a dark brown to black vesi-

cular basalt of a type not common in the volcanic rocks derived from 

Du Noir River drainage, hut more like those from the upper Wind 

River Valley in the vicinity of Lava; Mountain. The relationships 

of th's moraine to probable glacial deposits upstream on the Wind 

Iliver were not studied, but it is relieved to be the terminal moraine 

of a glacier which extended eastward only to the western ere of the 

Du Noir Valley. 
-211-



Miner and Delo (1943, e. 13'4-135 \ reported a lateral c,raine, 

to which they assigned a Pinedale ace, approximately 50 feet above 

the present valley floor along the east side of the Du Noir 'Jitney. 

They also mentioned :laciers as having existed in the Fourmile, 'Ave-

mile, and Sixmile Creek drainages during this period. The writer did 

not recoenize any evidence that Pinedale -laciation occurred either 

in the Du Noir Valle;- or in its tributary streams. Miner and Delo 

(1943, p. 137) concluded, furthermore, that the Du Noir Valley was 

completely blocked by the Pinedale moraines behind which was impounded 

a large lake, 300 feet deep, that drained into Long Creek throulh the 

vicinity of Dry Lakes on the west side of the valley and into Bench 

Creek and Wagon Gulch on the east side of tie valley. No evidence 

of cha nel were observed in these areas by the writer. The elevation 

of the Dry Lakes is between 7,700 and 7,800 feet. If a lake had main-

tained this level, then it would have ex enderi up East and "est Fork 

Canyons one-half mile or lore. No evidence of lacustrine deposits 

was observed in those canyons, although it is conceivable that such 

deposits could now be completely erode,d away. Terrace remnants of 

the Lenore cycle of erosion, presumably older than the Pinedale stare 

of glaciation do not appear to have been disturbed by glaciation 

along the Wind River west of Stony Point. 

Most of the glacial deposits that lie along Horse Creek are 

representative of either the Pinedale or Bull Lake, or both, stages 

of glaciation. Lome lie at or near the present stream level, but 

others occur as much as 300 to '400 feet above the stream. 



cprth of UtzinOer's Ranch, on the steep west slope of upper 

Horse Creek Valle„ the glacial deposit is only a thin veneer of 

coarse boulder debris. Similar deposits also occur along the west 

side of Horse Creek below its junction with Burroughs Creek. The 

glacial moraine along the east aide of Horse Creek, extending north-

west of Livinstcn's Ranch, forms a high rounded hill and contains 

boulders as much as 6 feet in diameter. 
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The deposits which extend northward along Horse Creek from the 

vicinity of the Rocking Chair Ranch to the EA Ranch have in part been 

extensively eroded and modified. The topography is mildly hummocky 

and irregular and the general surface slopes toward the present level 

of the The broacl meadowland that extends southward from the 

FA Ranch for about 2 miles and through which Horse Creek now follows 

a meanderin7 course was probably developed while the stream was 

eroding through the morainal debris at its lower end. In some parts 

of this locality it is difficult to distin,uish glacial debris from 

residual -ravels derived from the lower Eocene conglomerate which 

underlies much of the area, but in general t. e glacial gravels con-

tain volcanic rock fragments aid the residual gravels do lot. Further, 

there is commonly a pronounced change in topography from the rela-

tively smooth grassy hills underlain bar lower Eocene conglomerate to 

the hummocky terrain of glacial debris. The most ccnvincing evidence 

for the glacial origin of these Tmvels alone Horse Cree'- is the 

moraine southeast of the LA Ranch at the upper end of Little Alkali 

Creek. Here the deposit forms a series of low ridges which parallel 

the valley slopes for a tshart distance and sullncr around convex down-

stream in the middle and southeasternmost portions of the moraine. 

small-scale knob and kettle topography is exhibited. At its north-

western end the deposit lies approximately 2(Y. feet above the 

adjacent Horse Creek Valley. The southernmost exposures of glacial 

debris in Horse Creek Valley are considered to be parts of a terminal 

moraine, which is still relatively intact. The areas that lie both 

southeast ald west of the EA Reich represent topographically low 



localities along the edges of the lley into which glacial ice pushe 

and subsequently deposited its debr1;.s. :ost of the isoln4 ed outcrops 

farther upstream are remnants of lateral rioraines and those on the 

valley floor around Utzin7nr's Ranch probal,ly originated as a around 

moraine. 

It coulci not be lefinitniy determined whether the moraines along 

Horse Creek were all developed during the same glacial period. The 

relatively small amount of rndificatien of some of the deposits 

suggests that they belong to the Pinedale stage. Supporting this 

interpretation is the amount of downcutting since the close of the 

glacial period. Horse Creek, just above its junction with Burrow-11s 

Creek, has incise a sharp channel about ho feet deep into the under-

lying bedr-el- in post--lacia] time; some of the other deposits are at 

c~resent stream level. 
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Oil ar Gas 

The best opportunities for successful oil and las exploration 

are in structures alon7 the northern margin of the synclinal basin 

and along the south flank of the Washakie Rana where most of the 

surface rocks are post-Paleozoic, and where the crreatest amount of 

folding has occurred. Outcrops of rocks older than Tertiary are sc 

linited, howevc3r, that a coplete and accurate a•opr.t.isd-J of potential 

oil trans is not possible from surface data alone. C'nly small portions 

of the anticlinal folds are visible and their western extensions are 

commonly co-ripletely obscured. The upper part of the Wind Riwr for-

:aation, Which overlies much of the Dubois anticlinal complex, .oes 

not reflect the structure of the underlyirw rocks and the north-

4estern extent and character of this large fold, and its relationships 

to the Du Moir anticline farther to the northwest cannot be ermined 

from the Tertiary rocks at tAe surface. 

Two wells have been drilled in the Du Noir area, both on the 

Dubois anticlinal complex: The Sinclair-Wyoming Oil Company Dubois 

Unit No. 1, NE NE NE sec. 11, T. h2 N., R. 107 W., in 1946 and the 

LAanolind Oil and Gas Company Dubois Unit no. 2, SW .5W SW sec. 1, T. 

42 N., R. 107 W., in 1C49. Only the former encountered oil in commer-

cial quantities and has produced 21,711 barrels of crude oil with an 

average API gravity of 200; production for 1953 totaled 935 barrels 

(ficures supplied by the Oil and Gas LeasinT Branch, U. S. Geological 

,lirvey). No other wells have been drilled in the area since 1949, but 

both seismic and surface explorations have been conducted periodically 

b: various oil companies. 



The Dubois anticlinal complex has at least 10, feet of closure 

1-1 the vicinity of the Dubois Unit No. 1 well. This well, which is 

situated near the surface crest of the fold, was drilled to a total 

depth of 3,430 feet and produces out of nearly vertical beds of the 

Phosphoric formation on the steer southwest J imb of the fold. ThF 

Nbcis Unit Nc. 2 well, with a total deith of 2,721 feet, is located 

north of the surface crest and was in a better structi:ral position 

to test adequately the Tensleep sandstone, but proved to be dry in 

both the Tensleep and Phosphoria formations. Cross sectinn 

and the structure contours on pl. 1: show the writer's interpretation 

of tle structural position of these two wells. The major "old plunr!es 

southeastward wit probably as much as 2,500 feet of closure on that 

end, but the total c'twunt of closure at its western end could not be 

determined. 

The two anticline,: which lie on the north flalk of the Dubois 

anticlinal complex are almost completely concealed and consequently 

very little of the nature of these folds is known. The fold southeast 

of the 7A Ranch is probably cut at depth by the Little Alkali Creek 

fault and appears to have no western c3osvr6— Thly the sharply 

plunging eastern end of the fold along Brent. Greek is visible in 

surface exposures. This fold, which lips farther down on the north 

flank of the anticlinal complex, may broader westward into a 'arm 

structure. Mowry shale is the oldest formation exposed. Much sub— 

surface and -eophysfcal data are needed before the structure of 

these two anticlines can be worked out end an evaluation of their oil 

and ,as possibilities made. 
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The Du Noir anticline, in the northwestern corner of the area, 

is breached to the Darby formation, so that the possibilities of 

potential oil and as reservoirs in the underlying rocks are limited. 

The axis plunges southward at its southeastern end but there is 

apparent westward closure within the mapped area. 

The broad belt of folded Paleozoic and Mesozoic rocks, which 

includes the Dubois anticlinal complex and associated folds and the 

Du Noir anticline, must continue through the central pa. -t of the 

mapped area. Because several anticlines extend into this region there 

is a possibility of the existence of local highs along the anticlinpl 

trends. This region is therefore thought to be promising for lao-

physical exploration. 

Within the mapped area the Nugget sandstone thins from a maximum 

of 120 feet at Dubois to a wedge-edge northwest of the Horse Creek 

Ranger Station. The formation is 65 feet thcic. in the Sinclair-yo-

'ling Oil Company Dubois Unit No. 1 well an.? only 31 feet thick along 

Horse Creek about one mile north of the EA Ranch. The wedge-edge 

therefore lies somewhere along the southwest flank of the Washakie 

Range, where the prerAlini7 dips are southwestwar(1. Thus it is likely 

that the pinchout is up-dip in some places and that the conditions 

are favorable for the stratigrachic accumulation of oil and gas. 
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Coal 

3ma11 amounts of coal have been mThed in the Du Noir area in the 

oast, but no mininc,operations are being carried on at the present 

time. Only a very few seams are of sufficient thickness to be of 

economic importance and surface exposures are so limited that detailed 

studies of coal were not made. The only available coal analyses are 

those published by Eldridge (189L, p. 62 who mentioned three samples 

that were collected in the upper Wind Rive- region. The ranges of 

these analyses are the followings moisture, 7.73 to 2.55 percent; 

volatile matter, 41.39 to 44.69 percent; fixed carbon, 35.L5 to 111.87 

percent; ash, 3.88 to 12.90 percent; and sulfur, 2.('3 to !;.77 percent. 

No localities were ,iven, so they cannot be relat©d to a specific 

coal bed. No samples were collected for analysis in th,- present 

study. 
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oeveral thin more or less: continuous coal and lignite beds occur 

near the base of the Frontier formation. -?ome of these beds have 

been mined periodically for local use. A shallow caved shaft is 

present in the NWi sec. 1, T. 342 N., R. 107 .'.,and a few prospect 

pits have been dug in its vicinity. A section of the Frontier forma-

tion, measured by, Love, et al. (1907, p. 4-6) along the east side 

Little Horse Creek near the abandoned mine, lists 2 cop/ beds, one 

occurring 163 feet and the other 206 feet above the base. The upper 

bed, which has been mined, is 3 feet thick and the lower is only 1 

foot. The lignites, commonly interbedded with varying amounts of 

carbonaceous shale, occur within the same sequence and are as much 

as 6 feet thick. On the north side of Brent Creek, in sec. 26, T. 

't3 N., R. 107 W., several thin lignite beds, in part cooly, are found 

in limited exposures. Northwest of the EA Ranch, CW4 sec. 5, T. 42 

N., R. 106 W., coal has been mined in an adit which penetrates the 

hillside for a distance of at least 50 feet. The coal bed, which is 

near the base of the Frontier formation, is 3 feet thick, but exposures 

are too limited for a more detailed study. J few prospect pits are 

present in the vicinity of the shaft. 

At some localities on the north flank of the Wind River Mountains 

the Eocene rocks, undivided, contain carbonaceous shale and thin coal 

beds. In the past small strip and underground mining operations have 

been carried on in the sec. 25, T. 142 N., R. 108 W. At this 

locality the following sectcrl was measured: 
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TOP 

Shale, bluish-gray and brown; black coal partings 7 inches 
brown, carbonaceous; black coal partings 12 inches 

Claystone, grey, plastic 7 inches 
black, lignitic 11 inches 

:hale, gray and brown, carbonaceous, clayey 18 inches 
Coal, black, nearly pure 'J4 inches 

black to brown, lignitic 
Claystone, gray, plastic 

12 inches 
6 inches 

PASE 

The 24-inch coal bed is the seam that was mined. The bed has no 

great lateral extent for it was deposited in a narrow valley cut in 

Paleozoic rocks. 

Minor amounts of brown carbonaceous shale with thin black coal 

partings are present in the lower drab tuffaceous sandstone unit of 

the Wind River formation along Long Creek. A 37-foot unit of inter-

bedded carbonaceous shale and coal occurs at the top of the formation 

on the north side of White Pass in the NW3t sec. 6, T. 112 1., R. 1.07 

The coal is in very thin beds, not more than a few inches thick, 

and none are of sufficient thick _Ass to be of economic imr,ortance. 

Bentonite 

Bentonite is common in the Mowry and Frontier formations. Some 

beds appear to be quite pure, but most are impure, with varying 

amounts of shale, sand, tuff, and organic material. Thicknesses range 

from a few inches to as much as 1)! feet, with the thickest beds 

occurring in the Frontier formation, No detailed studies of these 

bentonites have been made in the region and no analyses are ivailable. 



A bed of white bentonite and bentonitic claystone, 11 feet 

thick, forms the uppermost bed of the Wind River formation near the 

top of the steep hill on the north Ade of White Pass. It occurs 

directly above the 37-foot unit of carbonaceous shale and coal. This 

highly bentonitic zone can be traced northeastward from White Pass 

for about 3 miles along the contact between the Wind River and Tepee 

Trail format: ons, but because of poor exposures could not be studied 

in detail. X-ray analyses of samples from White Pass reveal that 

the rock contains montmorillonite and azeolite, with moderate amounts 

of quartz and traces of feldspar. 

Gold 

Gold-bearing stream deposits are present along Warm Spring Creek 

west of the former site of the Du Noir Tie Camp. Little data are 

available concerning the operations of. Clark's placer mine, now aba'-

doned, which was located on the north side of Warm 6pring Creek near 

the tie camp. The placer !nine was mentioned by Schrader (1913, p. 

136 ff.) who stated that the Fold seems to be derived from prominent 

quartz ledges reported to crop out extensively in the gra iite and 

schist near the headwaters of the stream. Another possible source of 

the Told is the quartzite pebble conglomerate of the Eocene rocks, 

undivided, along the north side of Warm Spring Creek. Love, et al. 

(1951a) reported flour rold in similar conglomerate of Paleocene /ism 

along the Gros Ventre River to the west. No placer mining operations 

are being carried on in the region at the present time. 
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Plate 1. Index map showing major physiographic features and 
areas of recent geologic mapping in west-central Wyoming 



Plate 2. r,eclogic and structure contour. 
mnp and structure sect:0ns of the Du Nofr 
area. 



Plate 3. Correlation of arboniferous strata from Dubois southeast 
along dank of Wind River Mountains 



Plate h. Geologic and structure contour 
nap and stricture sections of a 7-art of 
the Dubois anticlinal compin.x. 
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