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URA NKUM.., IBE ARING CO AL liN THE ClE NTRAL PART 

OF THE GREAT DlVKDE BASKN, SWEETWATER COUNTY, WYOMKNG 

By George N. Pipiringos 

ABSTRACT 

Field work leading to this report was done by the U. s. Geological Survey for the Division of 

Raw Materials of the Uo So Atomllc Energy Commission. Nearly 24 townships were mapped in the central 

part of the Great Divide Basin, Sweetwater County, Wyomingo Fourteen of these townships contain 

outcrops of uranium-bearing co<U. Thirty coal beds well'e mapped, but only seven of them have uranium­

bearing coal reserves as deflln.ed in this repon. Coal beds 2
0 

5 or more feet thick are considered in 

calculating CO.;ll reserves, and of these, only beds containing 0. 003 or more percent uranium are con­

sidered in calculating reserves of uranium in coalo Reserves of uranium in coal ash include those beds 

2. 5 or more feet thick that contain o. 015 or more percent uranium in coal ash. 

Measured and indicated coal reserves totall about 700, 000,. 000 short tons which contain about 

2, 600 _short tons of uranium in the coal, or about 2, 400 short tons of uranium in the coal C\Sh. Strippable 

reserves. defined as reserves in beds beneath 60 or Jless feet of overburden, are about 250, 000, 000 short 

tons of coal containing about 1, 100 short tons of uranium in coal, or about 600 tons of uranium in coal 

ash. 

The thickest coal beds underlie a relatively narrow belt that trends northwest and coincides 

approximately with the axis of the Red Desert syncline. The coal beds contain the Illest uranium on the 

east flank of the syncline near the southwestemmost edge of the Battle Spring formation (new). This 

formation is of eady and mllddle Eocene age and consists predominantly of very coarse-grained arkosic 

sandstone which is highly permeableo h intertongues southwestward with the Tess permeable Green 

River and Wasatch formations. The Green River formation consists from youngest to oldest of the Morrow 

Creek and Laney shale members and the Tipton and Luman {new) tongues4 The Wasatch formation 
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interfing~rs with the Green River formation and consists fr(Jm youngest to oldest of the Cathedral Bluffs, 

NHand. and Red Desert tongueso The latter two are here rec;ognized for the first time and contain all 

the coal beds in the Wasatch fmmation. The ~orrow Creek member of the Green River formation is of 

middle Eocene age. The Laney member and Cathedral Bluffs tongue of the Green River and Wasatch 

formation, respectively intertongue and are in part equivalent, and are of early or middle Eocene age. 

The other units are of e:arly Eocene ageo 

A broad gentle arch which is either the eastern extension of the Wamsutter arch. or a separate 

arch en echelon to it, separates the W asha.kie B asi~ · in the south~ astern part of the map area fro m the 

Red Desert syncline in the northeastern part. The Red Desert syncline plunges gently northwest .into the 

neady circular structural Niland basino The south flank of the Wamsutter(?) aich dips southeastward at 

an average ra,te of about 230 feet per mii:leo The northern flank of the arch dips northeastward at an 

average rate of abo11.llt 140 feet per mHe. 

North of the Niland basin? the structure is more complex and is dominate-d by a northwestward­

trending graben which parallels and includes the Cyclone Rim -in the northern part of die map area. 

,-:_ Scbtoeckingedte deposits in the northeastern part ·of the map area lie within this graben in a seque-nce of 

arkosic sandstone and clay S~iale stratigraphically equivalent to the lower part of the Cathedral .Bluffs 

tongue of the Wasatch formation and to the uppermost part of the Tipton tongue of the Green River 

formationo W~akly radioactive tuffaceous sandstone beds of the Browns Park formation that probably 

once blanketed the e~ti.re Great Divide Basin are preserved a short distance north ~nd northwest of the 

schroeckingerite depositso The geologic settings of the schroeckingerite and uranium-bearing coal are 

similar and their source of uranium is probably the same. The uranium probably was leached from (:· 

tuffaceous beds lin the Brow!l]s Park formation and carr_ied to its Rresent site of deposition by groundwater 

whose circulation was guided by structure and changes in facies. 



liNTRODUCTXON 

Purpose of the work 

Field work9 pr:i.mall:'ily int~nded to determine reserves of uranium-bearing coal in the c;entral 

part of the Great Divide BasiUg Wyoming, was done during the summers-of 1951-1953 by the Geological 

Survey for the Division of Raw Matedals of the Uo So Atomli.c Energy Commissiono 

Xn additioUp the stratigraphy and structure of the coal-bearing rocks9 which -are of early 

Eocene age9 were stlUldied in dercaH9 a!l1ld the geology of adjacem or related areas was examined in recon­

naissance in order to determine how the uranium was deposii.lted and where it came fromo 

~pcation of the area 

The Great Divide Basin is an oval-shapec~ undrained topographic depression on the Continental 

Divide embracing about 4, 000 square mHes ill1l Sweetwater9 Carbon and Fremont Counties, south central 

This report is concerned pdmarily with the central part of dre Great Divide Basin, but geologic 

features of adjacent or related areas are also discussed insofar as they affect the geologic interpretations 

oLthe report areao 

Earlier investigations 

Nearly aU of the Great Divide Basin was mapped in reconnallssance and the main coal-bearing 

areas delimited by Smith { 1909~, BaH ( 1909~, and Schultz ( 1909}
0 

Schultz ( l920) later completed a 

more comprehensive repon in which he defined and described several members of the Green River 

formationo Sears and Bradley { 1924~ described intenonguing of the Gre~n River and Wasatch formatllons 

in northwestern Colorado and southwestern Wyoming, and later mapping and stratigraphic studies near 

or related to the central part of the Great Divide !Basin by Bradley ( 1926, 1945). Nightingale ( 1930), 

and Nace ( 1939) have yielded much information concerning the complex stratigraphic relations of the 

early Tertiary rocks of thh regiono 

, I 
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Uranium was fiirst discovered in the north-central part of the Great Divide Basin by the late 

Mrs, Minnie McCormick, resident of Wamsutter, Wyoming. who in 1936 (?)found a yellow-green 

mineral, later identified as schroeckingerii.te, in the. east bank of Lost Creek in the NW 1/4 seco 31, 

T. 26 N., R. 94 W 0 {fig. 2). Radioactive carbonaceous shale and coal were discovered in 1945 by 

Slaughter and Nelson (written communication, 1946) at Sourdough Butte, a few miles east of the map 

area. Reconnaissance mapping during parts of 1949 and 1950 by Wyan¢, Sharp, and Sheridan(in pre,. 

paration) indicated that very large tonnages of urami.um-bearli.ng coal underlie parts of the Great Divide 

Basin. Results of detailed investigations ( 195l-53) of the schroeckingerite locality are given in a report 

by Sheridan, Maxwell, and Collier (in preparation). 

Field work 

This report gives the results of the geologic mapping, sampling, and auger and core driHing ·in 

the western half of a larger area that was studied during the summers of 1951 to 1953. -An area of about 

· 850 square miles (approximately 24 townships or one 30-minute quadrangle) was mapped on aell'ial photo~ 

graphs at a scale of about 1:36, 000 (fig. 2). Information, gathered on the distribution and uranium 

content of the coal beds by mapping and sampling outcrops was augmented by drilling about 120 auger 

holes and 10 core holes. A large number of stratigraphic sections were measured and 20 fossiil coUections 

were made during the investigation. Some preliminary results of the 1951 and1952 field seasons have 

been given in an earlier report ( Masursky and P:ipirlingos, in preparatli.on). 
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- GEOGRAPHY 

Topography 

Most of the central part of the Great Divide Basin is very neady flat and featureless. Low hills 

and ridges rise to altitudes of 70 300 to 7e 500 feet west and north of the Cyclone Rim in the extreme 

northern part of the map area0 and at Laney Rim in the extreme southern part, These areas of high 

ground mark the two branches of the Continental Divideo The intermittent lakes and dry flats range 

from about 6, 500 to 60 700 feet in altitudeo 

Several small buttes in some parts of the area stand 50 to 300 feet above the general level of 

tlle terrain. These include Flatltop Buttes in the extreme noll'thern part of the map area, Bastard Butte 

and Luman Butte in the northwestern par~ Lost Creek Butte in the east-central part and the Tipton Buttes 

in the southwestern part. Much of the area is dissected by shapow valleys whose gentle ~opes rise to 

and merge with extensive gravel terraces. 

Endlich ( 1879~ applied the name Red Desei.'t to the reddish western part of what is now the 

Great Divide Basin. To the non-red area east of the Red Desert he gave the name Shoshone Basin. The 

name Shoshone Basin has been abandoned. and the name Red Desert has been extended to include out:­

crops of of the Cathedral Bluffs tongue southeastward as far as Baggsg Wyoming (Ball, 1909, pl. 13) and 

is now loosely applied to include much of the area east of Red Desert Flat. 

Drainage and water supply 

All the rain that falls in the Great Divide Basin either evaporates, sinks into the ground or forms 

intermittent streams that drain into imerminenr: lakes o dry lake flatso sumps and res~rvoirs-0 The intermittent 

lakes dry up within a few days following a raino There is no drainage out of the areae except in the extreme 

northern and southern parts of the map area0 which belong to the Atlantic and Pacific dll'ainages respectively. 

There are no permanent lakes or streams iln the area except Grass Lake-and Daly Lake0 and the 

upper part of Lost Creek, which is spring=fed in the vicinity of the schroeckingerite lopalityo 
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Aside from the natural sources mentioned above, water is obtained from a large number of water 

wells drilled by local ranchers, from wells driUed by the Union Pacific Railroad at Tipton, Red Desert, 

and Frewen stations, and from the so-called "dry" hole drilled at the southwest edge of Lost Creek Flat 

by the Red Desell't Oil Company. The "dry" hole yields a£ artesian flow of warm water at the rate of 

about 38 gallons a minute, but other wells in the area require the use of a motor pump to raise the water 

I · 

to the surface except for a few which are ~quipped with hand pumps., Auger drilling revealed that the 

ground water table in tqe' central part of the area is from a few to about 25 feet below~ the surface of the 

flats. 

Climate and ve ge ta tion 

The Great Divide Basin is semiarid and semiborealo The average annual precipitation is 

equivalent to less than 10 inches of rain. The winters are cold and the summers are warm. Maximum 

temperatures rarely exceed 90 degrees in the summer, but below-zero temperatures are common in the 

winter. Low humidity and continual breezes result in little discomfort from the heat in the warmest part 

of the summer; and little interruption of field work in the early winter months, inasmuch as snow in 

October, November and December disappears rapidl¥ by being blown away, or melting and evaporating, 

or by sublimation. 

The principal types of vegetation are few: grass, sagebrush, greasewood, salt sage, rabbitbrush, 

and tumbleweed. No trees grow in the Great Divide Basin except at some of die railroad ~tations and 

locally along the periphery. 

Settlement. 'and roads 

The only communities in the map a.rea are those at Tipton, Red Desert and Frewen, which are 

stations on the Union P ac:i.fic Railroad, inhabited only by employees of the railroad. But Wamsutter stadono 

about four miles east of Frewen, is a community of 103 inhabitants where food and other supplies can be 

be purchased as well as room and board. Wamsutter includes a f<lir-size settlement along U. s. Highway 
( 
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30 and just north of the highway whell'e the Uaah Oil Company maintains a pumping station" Wamsutter 

is also the pqint where a number of truck-freight companies operating between Salt Lake City, Utah, 

and Denverp Colorado, ·maintain a stop~over station for refueling, vehicle repair and change of drivers., 

Raw1ins(7, 500 pop") a.ndRo-ck Springs(ll, 000 pop,} are situated on the railroad 47 miles east and 53 

:ffiiles west of the map area respectively" 

Most of the Gll'eat Divide Basin provides winter grazing-for sheep owned by several ranchers and 

livestocl.< companies" The sheep owners maintain several watering placeso hay barns arid sheep shearing 

pens in the areaa from May to October the area does · not provide enough ~ater or feed to sust~in large 

numbers of sheep; consequently o they are moved to nearby mountains for grazing during that time a 

A complex network of graded dirt roadso car trails and wagon trails, which join Ua Sa Highway 30° at 

m~ny placeso provides easy access by vehicle to nearly all parts of the map area except for short periods 

following heavy rains or snow falls" 

Land survey 

Horizontal control 

All of the central part of the Great Divide Basin was surveyed in the late 1870°s and early 

1880"s" A few of the old notched stone corners still stand, . e!ipecially along the township and ran~e lineso 

but most of them can no longer be foundo The external boundaries of the townships south ofT" 25 N., 

were resurveyed in 1936 by the General Land Office and are. now well marked by brass~capped steel 

pipeso many of which are set alongside the old stone corners" Generally the dist~nces between corners 

shown on the old plats differ by several chains per mile from those shown on the recent platso Township· 

tiers 25 and 26 No well'e not resu veyed~ and only a few of the old stone corners are left to mark t}le 

sectionso Many of the comers t at were found in these northerly t:Jiers of townships were made of friable 

arkosic sandstoneo so the chance are that the stones marking the external comerso '1hich were generally 

smaller than those marking the i ternal cornerS 0 have for the most part completely disintegratedo Only 

the tl'JO townshipso Tpso 23 and 4 No o Ro 97 W 0 o which contain parts of the Luman Ranch homesteadv 
have been resurveyed lintemallyo 
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The grid for the geologic map (figo 2) was constructed by plotting the external corners of the 

townships according to the 11;)36 pla tso and by connecting· opposite corners by straight lines except where 

some of the old internal corners were recoveredo The geologic ma:pping was transferred from the 

photographs (see section pil lF ield work) onto the grid by means·:of a vertical projector. 

Vertical control 

Vertical control within the map area is limited to u. s. Coast and Geod6tk Survey tr~a,n~ulation 

stations Delaney (alto 7, 445 feet), in sec·o 29, To 19 N •• R. 95 W •• Divide {alto 6. 986 feet), in seco 

160 T. 22 N., Ro 94 W o and Red Desert (alto 6, 829 feet), in sec. 8, 1'. 22 N., R. 95 W. .J and 

to several Wyoming State Highway Department benchmarks along the north side of u. s. Highway 30 

(fig. 2). Transit surveys made by private companies· (oral communications) indicated that the altitu<.1es 

stamped on the Highway Department benchmarks a re about 52 feet too· high, and that the altitude 

of triangulation station Red Desert is about 15 feet too high.. Numerous, repeated, altimeter traverses 

made by the author between the benchmarks and the triangulation.stations, and. between the trian~ulation 

stations, and between the triangulation stations ·Red Desert and'Divide, likewise showed similar di s-

crepancies. 

The author believes that altitudes established by altimeter, ~hown on figure 2. and those on 

which the structure contour map (figo 3) is based, a re accurate within 5·feet inasmuch, as all altimeter 

loop traverses closed within a few feet, and one linear traverse, more than 30 miles long. between 

triangulation stadon Divide and u. s. Geological Survey benchmark Girrard_ .alto 7. 212 feet, located 

a fe}" miles north of Flattop Buttes) closed within 10 feet. 

_/ Altitude above sea level established for Divide, '"6, 98.9.. f~" and ~ed Desert~ "6, 832ft." 

should be, "6, 986 ft." and "6, 829 ft."' respectively, according .to corrections published by the Uo s. c. 

& G. So in 1950. 
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No trace was found of the Uo So Geological Survey triangulation station Tipton established in 

the late 1880°S on the highest part of the buue sho'Vm on plate 13~ The Uo So Geological Survey bench· 

mark (Z-2) at Red Desert station on the Union Pacific Railroad could not be locatedo The Wyoming 

State Highway Department benchmarko which was formerly located .. at the west edge of tbe e~st entran~e 

road of the gasoline filling station on the north side of Uo So 30 at Red De~ert 0 Wyoming 9 was destroyed 

by a snow plow in the winter of l952o 

STRATIGRAPHY 

Summary statement 

The sedimentary rocks exposed in the central part of the CTrea~ Divide Basin copsli.st mostly of 

lake, swamp, and stream deposits of early Tertiary age and have an ~regate thickness of abom 5. OOQ 

feeto The distribution and general lithology of the various. rock units are shown on the geolQgic may and 

the composite stratigraphic sections (figo 2)o 

The foi'~ Union formation of Paleocene age is the otdest.Jormation exposed in the areao It . 
,, . 

consists of sandstoneo siltstoneo clay shaleo and coal beds, and a few. piles north of the map area it is 

about 1, 000 feet thick and rests unconformably on Cretaceous rocks (Bell, 1954) 0 The upper 50 feet 

of the formation crops out in a small area north of Cyclone Rim; elsewQ.ere, the Fort Union formation 

is covered by younger sedimentary rockso 

Unconformably overlying the Port Union formation is a sequence of beds of early and middle 

Eocene age about 3. 400 feet thick consisting of sandstoneo siltstone. oil shale, clay shalec limestone., 

conglomerateD and coal bedso Seven stratigraphic units can be recognized ~ in this sequenceo Three 

of these are made up predominantly of variegated claystone, or $andstone and siltstone 0 with sub= 

ordinate limestone. conglomerate, shale and coala They are. from youngest to oldest 0 the Cathe~ral 

Bluffs., Niland~ · and Red Desert tongues of the Wasatch formation,; Alternating and intenongllling wuh 

these units are four stratigraphic units consisting predominantly_. of oil shale with subordinate samdstqneo 
siltstone. and limestoneo They are. from youngest to oldest. the Morrow Creek and Laney shale members 

and the ,..Tfpt~'O 'and Luman tongues of the Green River formationo 
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Xn the northe·rn part of the area, the various tongues and members of the Wasatch and Gre~n 

River formations, with the exception of the Laney Shale ·member, grade laterally into and intertongu~ 

with coarse-grained to conglomeratic arkosic sandston-e beds ·of .·the Battle Spring formation. 

Rocks of Tertiary age younger than the -Morrow Cr.eek:.-member of the Green River format~on 

are exposed at Cyclone Rimo They include the Bridger -formation of middle Eocene age, w~ich is as 

much as 100 feet ,thick and consists of claystone and shale with ~~everal thin beds of limeston~. an.d t~~ 

Browns Park formation of Mio~ene age, which is at least 400 fe-e:t ·thick and con~i~ts of tuffac~ous fine· 
. : 

grained to conglomeratic sandstone., An angular unconformity at the base of the Brow~ Park fo~~~tiop 

trupcates the Bridger formation. 

Surficial deposits of Quaternary age locally ·cover·-Iar_ge areas in the west· central part of tpe 

Great Divide Basin. The deposits include alluvium on the ·bmr.oms of large -dry lakes and ~n the valleys 

of some of the large streams, delta and fan deposits along the·niargins of some of the dry lakes, s"nd 

dunes, and gravel deposits on some of the buttes and mesas. 

The general stratigraphic relations of the various formatiom.- ~nd members are shown by ~ 

restored cross section, figure· 2, and the stratigraphic nomencla~e used in this and other published 

reports on the Great Divide Basin and adjacent areas is shown by table 1. Fossi_ls found in the tertiary 
! 

rocks during the investigations are listed in table 2, and, except ior no. 16, fossil localities are shpwn 

on plate 1. 

-Tertiiary r-ocks 

Fort Union formation 

The nanie Fort Union formation is tentatively applied :to · ~.- seguence of sandstone, siltstone, 
:·'"71".\'i',. • 

clay shale and coal beds near Flattop Buttes at the northe.m edge of the .area (fig. 2 and pl. 1). Only 

the upper 50 feet of the fo.rmation crops out in the map area, but its. thickness directly notth of Flattop 

Buttes in the south flank of Bison Basin is about 1, 000 feet (Bell, 1954). Verteibrate fossils of ~a_te Pale~ene 

(Tiffanian) age (table 2, l:oc. 20) were collected from within 300 feet of the tJp 9,f the formation in tlle 
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Schultz:o 1'920 Bra~y • . .li}26 Ntghtinple, ~0 Bradl~y. 1~45 .Pipitingoso 1956 i 

Rock Sp~s \ . Northern Vermillion Creek W~bakie Badn~ Centta.lpanaftheGreatU!w!de ~ &h ' 
-~ i.Jlp'lift 9--Sweetw-ater S:we.etwater County~ &U area, No w. Sweetwater and SweetwJUer Crumtyo Wyoming <( 

. CoWl'tY. Wyoming Wyoming_ Coloo & s. W., W'fOo Carbon Cotllntie~e Wyo" Somtlle:m part NOJl'them paJr!t 
Bddger · Blrlldger Bridger Bddgelf _ Bridger .Bridger . . 

formation fprmation formation fOml&tion ~- --·ronnarton formation.. 
!Pl&nti:~ be<b and Morrow Creek M0now Creek ·Molmow Creek Mmrow CJr•ek 

,.Tower .~an&.tone member of ~ber of .nlembelr of membeli' of 
of Powell Green Rivell' fm. Green River Gli'e8n ·River fmQ Gireern River fm., G!reen River fm., 

Laney sqale formattion Laney shale Laney $hale . ft 
8 Laney ~hale member of member of member of ! ~ 
': member Green River fmo Green River fmo G!f~en River fm. ! ~ 

Q> - · : ""' _:: Cathedll'aJ Bluff~ Cathedral Bluffs Cathedral Bluff5 Cathedral !Bluff; Catlledral Bluffs J :g 
~ ii'ed bed~ member tongue of tongue of tongme of ~ongue of 1 e 
~ . Wa§atch fm., Wasatch fm., Wa~~tch fmo Wa~altch fm., ,G 
t5 Tip~on ~h:ile Tipton tongue of Tipton tongue of Tfptcp to. ngue of T. ·!l)ton tongue o. f .

1

. :-

member Green River fmc Green Rilver fm., Green River fmo Giieen .W.ver fm., esatrtle Sprtmlg 
eNilmd ~ongue of lfocma tion . ~ ~ 

Wautch.fl'llo g 
Hiawatha membeli' *Ll!.Unan tongue of ~ · 

Main body of of Wazatch fm., Main body of Green River fmo i 
Wasatch fo?mation -Wasatch fmo (lower 3, 500 feet ~.asatch fm., ~!~!Qed De~ert tongue ~ 

(base. not ex= known only from ~ not ex~ of Wuatch fmc 
posed in m,ap area) drill cuttings} pmed in map area) - unconformity umconfolfn.t!ey o 

fon Union f~ !Fort tun!on ~ 
~ 

\ {not :e.xpnse;d) formation ~ 

-unconformity ----- - - --fault contact --------- -~URCOI!lformity(?)-~mconfonnity--+---

Cretaceow Cretaceous Cretaceous Cretaceous 
(not exposed (nolt expooed) 

Table 1 .. ~~Correlation of Paleocene and Eocene rocks of the . central part of the Great Divide Basin with dmlliu rock! in a~djacem &rea~o 

'*New na~s proposed in this report" 

!"\.) 

.:::> 

I 
I 

'·-:: 
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Table 2o -~Fossils collected in the cenual and westem pa~rts of the Great Divide Basino Sweetwate r 
County, Wyomingo 

LOCALITY · 

1. NW 1/4, sec. 13 

T. 26 No , Ro 96 W o 

2. SE 1/4, NE 1/4& 

sec. 18, T. 26 No. 
R. 95 W. 

3. SE 1/4, SE 1/4 

sec. 33, T. 19 N. , 
R. 95 W. 

4. SE 1/4, NW 1/4, 

SW 1/4, sec. 24, 
T. 24 N., R. 96 W. 

5. NW 1/4, SW 1/4, 

sec. 21, T. 24 N., 

R. 95 W. 

6. SE 1j4, NW 1/4, 
sec. 28, T. 24 No, 
R., 95 W. 

LocaliU:ies are :d1own on plate 1 (excep1tfor loco Noo 16}o 

STRA TliGRAPHIG 
POSliTliON 

Bmwrw Pa:rk forma.ltllon · 

More than 200 feet 
above the base 

liDENT][FliCATKON AGE 

Blastomeuix sp. Miocene 11 

Morrow Creek member of \the Green Rbre r fonnad.on 

Abou\1: 40 feet above 

the base 
U!mio d e Jh Haydeni 
Meek Goniobas.is cf o 

G 0 tenera (Hall) 

Middle 
Eocene Jj 

CathedrallBlu{fs tongue .ohbe Was~tch forma$ion 

About 500 feet above 
the base 

Hyopsodus (?} spo lindete rm llna rte 
y 

NHanq ton gue of the Wasatch formation 

30 feet below top 
(2 feet below Bush 
Noo 2 coal bed) 

90 feet below top 
(30 fee t above Hay 
Noo 2 coal bed} 

185 fee t below the 
top (3 feet below 
Luman Noo 2 coal bed) 

S~Jvin!P- prea]Jl~~i:culUl E~rHer half 
Be!fty _ · · of the · 

L)!godhun Kaulfu.ss'i Heer Eocene jf 
~~C;mataDawson - · 

Ecruisetum spo 

. A:l'alia spo Eoc ene 1f 
. Mimo~ii.tes spo 

Typha spa Eocene 1/ 

1/ Collected and identified by W o · Go Be llo Geology Depto o Unilve rsifey of Wyomingo 
2J ldentifiedbyT. Co Yen, Uo So Geolo Smveyo 
§I Identified by C. Lo Gazin9 Curator Vertebrate Pal~ontologyo Uo So Nadopal Museumo 
/1/ Identified by R. Wo Browno Uo So Geolo Smveyo 
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Table 2o --fossils collected in the central and western parts of the Great Divide .B-asin, - Sweetwater County, 
Wyoming. --Continued 

LOCALITY 

7o SW 1/40 NE 1/4, 
NE 1/4, sec. 22, 
T. 24 N. o R. 97 W. 

B. SE 1/48 NW 1/48 

sec. 28, T. 24 No, 
R .. 95 w. (core 
hole no. 4) 

9. sw 1/4, sw 1/4. 
sec. 15, T. 22 N., 
R. 94 W. 

;to. SE 1/4, SE 1/4 
sec. 21, T. 22 N., 
R. 94 W. 

11. SE 1/4, NW 1/4, 
sec. 28, T. 24 N., 
R. ~5 W. 
(core hole no. 4) 

Localities are shown on plate !(except for loc, No. 16) 

STRATIGRAPH'IC 
POSI~TION 

IDENTEFICA TIONS 

Niland tongue of the Wasatch formation ..... continued 

50 feet below top 
(25 feet above Hay 
No. 2 coal bed) 

85 ~nd 50 feet above 
base (at depths 140-
143, 1720176 feet) 

GbnioJ:aasis carterii 

Y!.!Y.!!! s p 0 ' 

Cyp-ridea ·· arv!rdensis_(SwaJri) 
. candoQ.a _passu swain 
Candona sp~ 

Luman tongue of the Green R~ver formation 

41 feet above base Unio ~p. 
Valvata sp. 
Vivipatus cf. v. 

AGE 

Probably 
Lowfr Eocen~ 
age -y 

Paleocene or 
early Eocene 

21 

Lower 
Eocene J! 

Paludinaefo:rmis (Hall) 
Goniobasis cf. G, t!!!!!:,a (Hall) 
Gyraulus cf. ~~. milita'fis(White) 

38 feet above base 

· 23 feet above base 
(at depths 458-463 
feet) 

Valvata sp. 
Viviea:rus sp. 
Goniobasis cf. g. 
tenei~ (HP.U) 

CXJ?ridea . arvardensi$ (Swain) 
Candona Rageii Swain 
Candona sp. · 

Proba.bly 
l-ower 
Eocene 2/ 

Paleocene or 
early Eocene §! 

12. NE l/4, SW 1/4, 5 feet above base _ Q!!!_o sp.o Lower Eocene Jl 
S:E 1/4, sec. 36, 
T .. 23 N., R. 95 W. 

13. NE 1/4, NE 1/4, 
sec. 27, T. 20 N., 
R. 9f> W. 

At base (wormy ss.) 

Sl3b.aedum sp. 
"Viviparus sp. 

Valvata sp. 
Gyraulus sp~ 

Goniobas-is n2~ulifera (Meek) 
Goniobasis cf. g. tenera. (Hall) 

Unio sp. 
Goniobasis sp. 

Indeterminate 
_y 

2f I~e~tified by R. E. Peck, Ge~Jlogy ·nepa;rtment. University of Missouri. 
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Table 2., -~Fossils collected in the eenual and westem p<uts of the Gaeat Divide Basin. Sweettwa1telt' County. 

LOCALITY 

Wyomingo - =Continuedo 

STRATliGRAIPHliC 

POSliTKON 
liDENTIDFliCA TKONS AGE 

Red Desert \tgngue of t heWasa.tchiformation 

14. NE 1/4. NW 1/4. 
sw 1/4. seco 4. 
T. 19 No. Rc 96 W. 

50 feet below top 

15. SE 1/4. NW 1/4. 280 feet below the 
SW 1/4. sec. 23. top 

T. 20 N ... R. 96 W. 

16. Sec. 12, T. 23 N.. Estimated 200 feett 

R. 100 Wr. §! above base 

17. NE 1/4. NE 1/4, 40 feet below top 
sec. 2 7. T. 20 N •• 
R. 96 W. 

18. NE 1/4, NE 1/4, 
sec. 27, T. 20 N •• 
R. 96 W. 

19, sw 1/4, sw 1/4, 
sec. 4, T~ 21 N., 

R. 96 W. 
(Map locality 78) 

205 feet below top 
("holey" limestone) 

Abq'!lt 190 feet 
below top (directly 
over Tierney No. 4 
coal bed) 

Faramys spo 
Ezdmny1i: spo 
Hyopsodw spo 
Hyracothedum spo 
Menisc01the:Jrium spo 
Pelycodus o r Notthmrcttus spo 
Creodonu: 
Tapiimid 

Pelycodm (?) spo 
Diacodexis spo 

HYracotherium spo 
Esthonyx cf. pisulcatus 

lfuplorriylus cf., speiriamlls 
Menfscotheri.:um. possibly 

~ QJrlliicum 

Unio spa 
Valvata sp. 
Gyr<n.ilm spo 
Sphaedum sp. 

Goniobasis spo 

Valvata spQ 

~Jsspo 

linde te rminalte 

y 

Early Eocene 

2/(Lyshe 
or Los1t Cabin 

Early Eocene 

i!/(Gray Bull. 

Sand Coul~e) 

Probably 

Lower Eocene 

:Y 

Lower Eocene 

:!! 
Physa cf o _p. Bulla tula White 

~do .f~ pleromatis Whi1te 
Gyraulus cf. Go miUttari~ ( White) 
HydrotJia. cfe H. utahensiis Whlill:e 

"!Planorb is" cfQ .f. convolutus 
Meek and Hyden 

Salvinii.a preaurkulata Berry Eocene j/ 
Sparg;amium mnrdguum (New= 
berry) 
~ raynoldsll Newberry 
Inse;clt wings 

§/ The exact ~ocation is uncenaino Fmm the fossn locality, 1the compasz bearing to the somh end of 

Steamboat Mt. is So 85 W •• and to Black Rock Butt:e it is So 40 W o 
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Table 2. ~-Fossils collected in the central and western parts of the Great Divide Basin, Sweetwater 
County, Wy~ming. --Continued • 

. LOCALITY 

20. NE 1/4, SE 1/4, 
seco 28, T. 27 N., 
R. 95 w •. 1/ 

STRATIGRAPHIC 

POSITION 
lDENT:IFICATIPN 

Fqtt Union formation 
$ - . 

Estimated 300 feet i 
below top 

Pleisiadapis cf. anceps 
P_les.iadapis sp. 
Cla;.enodon (at least 2 spp.) 
<;hriacus (2 species) 
Tricentes sp. 

· Promioclaenus (?) sp. 
GidleYina (?) sp. 
P~enacodus sp, . 
Condyla'rth near Protoselena 

AGE 

Paleocene 
(Tiffanian) 

~ 

1/ Collected in July, 1952, by R. r W. Brown, _H~ R. Christ,ner and Harold Masursky, u. s. Geol. 
Survey. A recent report describes this flluna in full (Gazin, \956). 
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Browns Park formation 

VNCONFORH/TY 

f&tm 7 
Bridger formation and Morrow : 

"' ~ 
18 
~ 
~2 

~ 
.2 

.I·~ 
lit: 

I ·~~ 
t!l E 

.2 
.t= 

J I ... .. 
:It .. ..., 

Creek member of th.e Green 
River formation undivided 

~ 
Laney shale member of the 

Green River formation 

~*] 
Cathedral Bluffs member of 

the Wasatch formation 

~ 
Tipton tongue of the 
Green River formation 

~ 
Niland tongue of the 

Was_atch ,formation 
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Luman tongue of the 
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PLATE I.--GENERALIZED GEOLOGIC MAP OF THE CENTRAL PART OF THE GREAT DIVIDE BASIN 
SHOWING LINES OF SECTION AND FOSSIL LOCALITIES (EXCEPT NO. 16). 
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SE 1/4 sec" 28 0 T. 27 N •• R. 95 W., about 1., 5 miles north offlattqp Buttesa Became of similar 

lithology and stratigraphic position. this sequence is cou e1ated with the Fort Union formation west of the 

Rawlins uplift (Brown. 19490 see also pl. 7} and with the Fdrt Union formation of the Wind River Basin 

qf central Wyoming (Yenne and Pipiringoso 1954)0 

The Fort Union forma1l:ion. iq Bison Basin north of Flattop Buttes. rests unconformably on rqc~~ 
) 

of Late Cretaceous age. and is unconformably overlain by ark~~ sandstone beds of Eocene ageo Qpal 

beds, iron oxide concretions. and a banded purple yellow and white appearance are charactelt'istic ~f tlle 

Paleocene rocks of this and adjacent areas. 

1'he lower part of the Wasatch formation as used by-S-chultz (1920) is here correlated with, tlle 

Fort Union formation (table 1). It is disGussed. together with the upper part of Schulitz 0 Wasatcho n~ar 

the end of the description of the Niland tongue of the Wasatch form,ationo 

Wasat~h and Gre:en Riv-er forma tLons 

The restored sections (pls. 2 ~6 and on figo 2) whose orientation is shown on plate 1. and the 

photographs (pls. fJ-13) depict details of the stratigraphic units belowo The restored sections '!"ere 

constructed by plotting well over 100 partial measured sections and.dr.awing correlation lines between 

them. In these restored sections either the ~lgal .. ball" zone at the base of the upper Tipton OJr the 

"pastel" limestone marker bed at the base of the Luman tongue .is _ the datum above and below whi~h 

the partial sections are plotted in their true relative stratigraphic:positionso The restorec:! 'sections are 

intended to take the place of graphically plotted or written measur~d sections which ordinaurii.ly are part 

of a stratigraphic report. and at the same time present the autho~$ concept of the suatigraphi~ relatiQOS. 

of pre-existing portions of the Tertiary sequence which are now missing by ·erosion thll'Oughom rnuc\1 of 

the area, or are concealed by younger rockse 

\~ 
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Approximat-ely 14.5 miles ---------------------------------------------------+tAoe 

PLATE 2.-- DIAGRAM OF THE STRATIGRAPHIC RELATIONS OF TERTIARY ROCKS FROM BASTARD ,BUTTE NORTHEASTWARD TO SODA LAKE IN THE 

• NORTH· CENTRAL PART OF THE GREAT DIVIDE B~SIN, WYOMING. 
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Plate 7 

A.--Crossbedded arkosic sandstone beds in the Battle Spring formation about 
10 rfiiles west of Rawlins, Wyoming. 

B.--Coal-bearing cla.ystone and siltstone beds in the Fort Union formation 
near the locality shown in plate 7 A. Rawlins uplift in background. 

97755 



Plate 8 

A.--The "wormy" sandstone bed at the base of the Luman tongue of the Green 
River formation in .the NE 1/4 NE 1/4 sec. 8, T. 19 N., R. 96 vl. 

B.--Honument made from blocks of the ''holey" limestone about 200 feet belovT 
the top of the Red Desert tongue of the Wasatch formation in the NE 1/4 
SE 1/4 sec. 22, T. 20 N., R. 95 Vf. The gastropod at the lower right is 
about 2 inches in diameter. 97755 



Plate 9 

A.--One of the persistent s~~dstone beds in the lower part of the Luman 
tongue of the Green River formation in the NW 1/4 SE 1/4 sec. 8, 
T. 23 N., R. 96 W. 

B.--Fossil mollusk molds in the sandstone bed shown in plate 9 A. 
~7755 



3S Plate 10 

A.--Contact of the Luman tongue of the Green River formation (Tglu sh-3) 
with the Niland tongue of the Wasatch formation (Twn) in the NW 1/4 
SW 1/4 sec. 35 1 T. 24 N., R. 96 W. 

B.--Fragments of a limestone concretion in the "pastel limestone marker bed,n 
a key zone in shale-! at the base of the Luman tongue in SE 1/4 NW 1/4 
sec. 28, T. 22 N., R. 94 W. 

97755 
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Plate 11 

A.--Algal "ball" zone about 265 feet above the base of the Tipton tongue of 
the Green River formation in the SE 1/4 SE 1/4 sec. 18, T. 19 N., 
R. 94 vl. 

B.--Coquina at the base of the Tipton tongue in the NE 1/4 NE 1/4 sec. 17, 
T. 19 N., R. 96 ~l. Along the Wamsutter Rim, this bed marks the contact 
between the Tipton and the Niland tongues. 

97 7 55 



Plate 12 

Contact of the Laney shale member of the Green River formation (Tgl) with the Cathedral Bluffs tongue 
of the ~iasatch formation (Twqb) in sec. 29, T. 19N., R. 95 Vl. 
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Plate 13 

North face of the largest of the Tipton Buttes in the NE 1/4 sec. 27, T. 20 N., R. 96 W. showing the 
contact of the Luman tongue of the Green River formation with the Red Desert tongue of the \vasatch formation, 
the positions of the "wormy" sandstone bed (W.s.), the "holey11 limestone bed (H.L.), and coal beds Battle 
No. l (B-1), Honument No. 2 (H-2), Tierney No. 6 (T-6), Tierney No. 5 (T-5), Tierney No. 3 (T-3) and 
Dune No. 2 (D-2). 97755 
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~ed Desen.tong:ue,of tbeJtasatch_ forma_tioq" -- The name Red Desert tongue of the Wasatch 

formation is here applied to the sequence of clay :shale 9 siltstone, low grade oil shale" }?iotilcic sand~ 

stone, and coal beds that ovedies the fort Union formation and. underlies the Luman. tongue of the Green 

River formationo Most of the coal in the map ama is corttaxn:ed.in the Red Desert tongueo This tongue 

is named from typical exposures of coal=bearing gray .. white shale,. siltstone and sandstone that crop out 

' J 
southwest of Red Desell't Flat at Tipton Buttes and northeast of J'i<i. Desert Flat (plso lo 5 9 and 13} in th~ 

northeast corner ofT. 21 No o Ro 94 W. and adjoining parts .ofT. 21. No o Ro 95 We; T. 22 No o Ro 94 W.; 

and To 22 No o Ro 95 W. Most of the southern part of the map-area is directly underlain. by the Red 

Desert tongueo and, although only the upper 400 feet of this tongne .is exposed in the map area" similar 

rocks on the east fla nk of the Rock Springs uplift are about 1, 000 feet thicko rest unconforinaqly on th~ 

Fort Union formationo and conformably underlie beds equivalent to the Luman tongue of the Green . 

. River forma tiono 

A peculiarly perforate sandstone and a gray-black limestpne (pl. 8) were useful in correlating 

the rocks in the southeastern part of the area with t hose in the Tipton Buttes area west pf Red Desert 

Flato These key beds are described in the paragraphs ·preceding the "discussion of uranium in ~oal, 

Beds near the top 6f the Red Desert tongue yielded vertebrat·e fossils of early Eoc~ne (Lysite .9r 

Lost Cabin) age near Tipton Buttes in the SW 1/4 sec. 23, T c 20 No, Ro 96 W Q o and beds near the 

base of the tongue yielded vertebr~te fossils of earliest Eocene (G~ybull and Sand Coulee) age about 

14 miles east of Steamboat Mountain in sec. 12, T. 23 No, Ro 100: w. (table f• lo~alities 16 anq l 7). 

Luman tongue of the Gre.en River formationo n The name .Luman tongue of the Gre~n RJlyer 

formation'is here applied to a sequence of oil shale" fossiliferous mQS.Covitic calcareous sandsttonell 

varved siltstone, clay shale. and a few thin coal be-ds, that is excdlently exposed on the somn ~lope of 
I 

Luman Butte (set. 340 T. 24 N. o Ro 97 Wo) in the northwest partofthe areao The Luman tongue over .. 
I 

lies the Red Desert tongue of the Wasatch formation and underlies t~e Niland tongue of the Wasatch 

formation (plso 3, 10 and laj. The Luman tongue crops out in two beh:s; one extends fron;J. the vicinity 

of Luman Butte southeastward to the center of To 22 No , Ro 94 Woo and the other extends acrgss the 

_/ .-P1~tEtl6 on page 70 
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southern part of the area. parallel to ru~ S. Highway 30. The Luman tongue has been removed from the 

central part of the map area by erosion.. It is 180 feet thiek ~'Luman Butte but thick~ns eastward to. 

to 270 feet in the vicinity of Lost Creek Butte .(pls. 3-4). It abo thickens from west tp east in the 

southern part of the map area. from about 200 feet at Tipton Station to about 390 feet at Frewen Station 

(pl. 6). 

The Luman tongue contains several constituent .. toJ!glle~ ·.>Of lpw grade oil shale separated by 

sandstone and siltstone beds. The three most conspicuous and pers;iuent tpngues were ma,ppt;!d separately. 

apd are designated from bottom to top, shale tongues 1. 2 and 3. Sh~le 1, in the northern part of the. 

area is characterized by gray-black silty limestone concretions aver.aging 1 foot in diameter (the ·~ pastel" 

lim~st<?ne marker b.e4) which have a splintery fracture and weather purple, pink, yellow. buf~ and brown, 

and, except in the vicinity of Luman Butte, rests directly on the "l\jgbest coal bed of th~ 1\ed Qesert to'!~ue 

of the Wasatch formation (pls. 3-4, 10 and 16). The stratigraphic ,association of coal ove.rlaip by low­

grade oil s~ale containing the ··pastel" limestope marker bed is unmistakabl,~ and constitutes one 9f 

the most uskful horizons for correlating and structure contou~ing in the m,ap are.a~ S~le tongues 2 and 3 

thiden easL ard from Lurtlan Butte at the •"Pense of the interven.ms siltstone and sand1tone, and in 

the vicini4 of Lost Creek Butte, they coalesce into one ~ody of oil sQale 120 feet thick (core hole 4, figs. 

2, 7; pls. -4). In the southern part of the map area, shale tong11es 1, · 2, and 3 thicken eastward frow 

Tipton. In the vicinity of Frewen they coalesce and form ·one bqdy of oil shale about 390 feet thick 

(pl. 6). 

T e Luman tongue contains several ·promineut beds of f.ossilifer~us, calcareous, ID;Uscovit~-

be~ring, fir ·grained sandstone southeast of the• Luman Ranch in ihe low bluffs croSsing the sand <june 

belt in the i orthwest part of T. 23 . N. , R. 9'6 W~ One of these. sands.tone beds (pl. 9) D about 40 feet 

above the base of the tongue, is about 2 feet thick and persists from Lufl1an Butte southeastward for a 

dbtance of about 20 miles to fossil locality 9 (pl. 1 and table 2) in sec. 16, T. Z2 N., R. 94 W. 

Another of these beds called the "wormy" sandstone, which was chosen as the base of the Luman tongue 

in the southern part of the area is characterized by molluscan impressions and yertical borings probably 
made by worms (pJso 6 and 8). Mollusk' and ostracode remains fo und <it-several stratrg~ar~hic fib~izons in tlit:! 
Luman tongee are of early Eocene age (table 2). 
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Niland·tongn.e oftlie -Wa!Jatch formation<·'"' The name Niland tongue of the Wasatch formation 

is here applied to a sequence of coal beds~ clay shalep siltstone_, sandstone, and low grade oil shalep 

which crops out att the southem margin of the Niland Basin. alQO:g."the north side of Lost Gireek Flato 

The name is taken from Niland's spring in secc 23p T. 25 N. p Rg. 96 W. about 7 miles northwest of the 

best exposures of the Niland tongue and the type1oeality isSW· l/4 T. 24 N., R" 95 W. and Sp 1/4 T. 

24 N., o Ro 96 W. At this locality the Niland is about 400 feet~kp underlies the Tipton tonguep anq 

rests on the Luman tongue of the Gireen River form.ation{pl. 10). The upper and lower contacts are 

conformable" The Niland tongue thins westward to about 325 feet in the Luman But:_te area (p~" 3). 

It has been removed by erosion over the central part of the area but cropsrout again in the southern part 

of the area in a belt parallel to and south of Ue s. Highway 30 • Ih the southern part of the area the 

coal beds of the Ni1and are for the most part fewer " thinnerp ami less conspicuous (pl. 6) than in the 

northern parto An exception is the 5~foot coal bed at the top of .the Niland tongue southeast of Frewel1 

that is the continuation of a canneloid coal bed in the Wasatch fortf\ation mapped by Bradley (194~ 

along the northeast flank of the Washakie Basino 

In its type area, the 'Niland tongue contains four coal zones that constitute the upper coal group 

in this reporto each. of which is overlain by or interbedded with a l-o.w grade oil shale tongue (pl. 3,· fig~ 

7). Fossil plants and mollusks collected from the middle of the formation are of early Eocene 'age 

(table 2)c 

As shown in table 1 0 the Red Desert, Luman, and Niland "tongues are of early E9cene ase, and 

correlate with the upper part of the Wasatch format ion as used by Schultz (1920)p and with tqe upper 

parts of the Hiawatha member of the Wasatch formation as used by Nightingale (1930). ~ At Bittet preek 

Station on the Union Pacific Railroadp about 15 miles west ofT:iptt)n Station, the upper·.part of Schult.~· 

"Wasatch" is about 1. 400 feet thick and is separated from the low~r part by an unconformityo The beds 

below the unconformity (the lower part of Schultz• "Wasatch") are about 1,100 feet thick. contain pla~lts 

of Paleocene ageo and rest unconformably on the Lance formation(){ Late Cretaceous ageo T)le Bitner 

Creek exposures were examined briefly for fossils and ove.rall thickness. not -critically enough to qeterq:Ji.ne 

the .individual thicknesses of the Niland. Luman. and Red Desert ton.g~es which can be distinguished in the 
upper part of Schultz• "Wasatch formatimf'o 
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In light of the relationships of the Eocene and Pale-ocene rocks at Bitter.OreekStation, it seems 

likely that Nightingale included rocks of both Eocene and Paleocene ~e in his Hiawatha member. 

The Luman tongue of the Green River format ion presumably pinches out north'We$~W,.ard inasmuch 

as the Niland and Red Desert tongues of the Wasatch formation cannot be differentiated in the vicinity 
- I 

of ~teamboat Mountain near the north end oft~~ Rock Springs uplifto The Luman arid Niland tongues 

can be traced at least 6 miles southeast of the map areao 

Tipton tongue oLthe Green River for~ati.on. _,_ The s·equence .of oilshale, clay shale and sand·· 

stone exposed in the low bluffs south of Tipton was named the Tipton .. shale member of the Green River 

formation by Schultz (1920)., ][t was later redesignated the Tipton ton-gue of the Green ~iver formation by 

Sears and Bradley (1924)0 In its type area, the Tipton separate~ the Niland and "rfhe Cathedral Bluffs 

tongues of the Wasatch formation. The areal distribution of this tongue is about the .same as that of the 

Luman and Niland in the southern part of the areao The tongue is absent from the central part of the area 

because of erosion; it crops out in the northern part of the area in a wide belt extending from the n9rth-

west part of T. 24 No. R. 97 W. and the southwest part of T. 25 N., R. 97 W., eastward to and around 

the margins of Niland basin. The thickness of the Tipton tongue at Tipton station is difficult tO measure 

because much of it underlies a long slope dipping southward from the Wamsutter Rimo Southwest of 

Red Desert station in sec. 18, T., 19 N,, R. 95 w., the Tipton tongue is well exposed along the ea~t 

side of a valley that trends from northwest to southeast across section l8. At this locality the tongue is 

about ~80 feet thick. The lower part consists of low grade oil shale con~aining yellow dolomitic (?) 

limestone concretions and is about 16'0 feet th~cko The upper_part consi.$.ts of loosely cemented; sariqstone 

and l~sser am(,')unts of clay shale, fine-grained calcareous sandstone and algal reefs (plso 6 and 11) and 

is about 12.0 feet thicko 
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The upper part of the Tipton tongue differs stri~ingly in color and lithology from the lower part 

and from the overlying Cathedral Bluffs tongue of the Wasatch fo.rJP..~.tion (pls. 30 60 and 11) 0 and can 

be mapped as a separate unite The contact of the two parts of tbe Tipton tongue. shown as a dashed 

line on the map. is placed at the top of lowest zone ofa:igal "balls". which consist~ of sphe~oidal onion­

layered algal deposits of limestoneo The e>ccurrence of a1ga1 ""b,nr' zones is diagnostic of the upper 

Tipton throughout the map area and adjacent areas~ 

The contact of the Tipton with the unde!'lying Nilarid tong~e ~f the Wasatch is c<;mformable and 

is marked by a, 5~foot coquina of loosely cemented mollusk fra-gments. which in the southeaste:rn p~lrt of 

the area rests directly on the 5-foot canneloid coal bed at the top of the Niland. and in the southwestern 

part of the area on sandstone beds at the top of the Niland where the 5-foot canneloi,d coal heel is 

absent (pl .. 11). 

The Tipton-Cathedral Bluffs contact is conc~aled throughou~ the map area, but at the south~ast 

corner of sec. 18, To 19 N., R. 95 W o on the east side of a small- res~rvoir, the uppermost bed oftpe 

Tipton tongue is a calcareous, ripp~e-marked sandstone that makes a .re.s.istant ledge which is s~parated 

. from good exposures of redbeds in the Cathedral Bluffs tongue by alluvium that seeqts tq conce~l not 

more than 30 feet of section. 

At the southeast margin of Niland basin, in sees. 9 and 16,. 'f:.. 24 ·N •• R. 95 w·. the total exposed 

thickness of the Tipton tongue is 280 feeto The lowerTipton iS 180 feet thick and consists of Q-rown < 

low-grade oil shale and lesser amounts of calcareous fine-grained sandstone and yellow dolomitic(?) 

limestone concretion~. · The contact of the Tipton with the· underlyUJ:~ . Niland tongue of the Wasatch is 

conformable and is marked by a 2-foot bed of highly fossiliferous san.~stone resting on unf.ssiliferou~ · 

massive sandstone beds at the top of the Nilando This contact is generally concealed throu~hout mpst Qf 

the northern part of the area but is well exposed south of the road junction shown in sec. 2~. To 24 N •• 

R. 96 W. (fig. 2) and in the extreme western part of the area. 



The 10-foot algal ball zone which marks the top of the -,lower Tipton (plo 6) can be tra~ed w~_~t­

ward into an algal reef zone reported by Bradley (192o, Po 129·, _lo,cality 1) to be about 100 feet af?4)ye 

the base of the Tiptono The algal ball zone makes a pro'minent riro ,around the ~astern side of Nilapd 

basin where it is overlain by a yellow limestone bed a few inches toA foot thick containing ostracoq~$ 

of Eocene ageo 

An arkosic sandstone bed near the top of the lower Tipton~ :only a few feet .thick at the sout~ 

edge of the Niland basin, thickens northeastward to more than 25 feet.and sp~i.tS the lower Tipton iq.to 

two tongues (figo ~ and pl~ ;~ 3)o This relationship can be seen best-in the efCposures along L_ost <;reek-at 

E~gle's. Nest Ranch (abandoned) near the southwest corner of seco 35, To 25 N., R.. 95 W. 

Only the lower few feet of the upper Tipton is e-xposed in :mos.t.\.of the northern part O,f the Qlap 

area, but in the north ... central part of seco 16 0 To 24 No. R~ 95···w-o steep dips of. 35~ that d,ie out with 

depth have caused about 100 feet of the upper Tipton to be·p:reserved on the south flank of a v~ry snl~~~ 

tight synclineo There the upper Tipton consists of fine""grained slabby resistant ripple-marked sandstone 

with minor amounts of greenish paper shale and considerable thicknesses of arkosic sandstoneo ~t contains 

a zone of algal "balls" about 50 feet above the lower algal "ball" .zol)e that marks the top of th:e lower 

Tipton (plo 3) 0 The lacustrine components of the upper Tipton(ca:lcareQus ·sandstone, siltstone, paper 

shale, etc.) thicken westward at the expense of the fluviatile compqnents (arkosic sandstone and san~y 

claystone.). 

The stratigraphically highest fossil collection of probable early Eocene age was collected froJU 

the lower part of the Tipton tongue (Do Mo Sheridan, written communication, 1954) about 1 ~ile west 

of the schroeckingerite deposits in the northeastern part of the map area. 

No diagnostic fossils were collected from the upper part of the Tipton tongue, but, inasmuch as 

the contact witQ the lower part of the Tipton is gradation.;tl, the upperJLUt of the Tipton is propabfy . 

also of early Eocene ageo 
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Cathedral Bluffs tongue of the ·wasatch fqrmation. -~ The sequence of red and green claystone 

exposed in the steep slopes 0 called the Cathedrat Bluffso below ~he ,Laney Rim (pl., 12) along the southern 

edge of the map areao was named the Cathedral Bluffs red beds member of the Green River formation 

by Schultz (1920)0 Sears and Brad1ey(l924) It'ed~ignated it .the Cathedral Bluffs tongue of the Wa~atch 

formation. Near the u. s. Coast and Geodetic Survey triangulation s..tation Delaneyo situated on tl,l~ 

Laney Rim, the Cathedral Bluffs tongue is about 900 feet thick and ~consists almost entirely of re~ and 

green banded claystone with a few beds of very coarse-grained gray. chai:mel sandstone anq at least pne 

thin bed of silty limestone near the base. The limestone contains ·O$tracodes similar to those ' c;>f th~ QVer-

lyingLaney shale., The contact with the Laney is conformable, but the Laney thickens 'westward at th~ 

expense of the Cathedral Bluffs tongue at the rate of about 4 feet per mileo The Cathedral Bluffs t9ngue 

has been removed by erosion from the central part of the area and is not exposed north of the type area 

except in the vicinity of Bastard Butte. This butte is capped by .:red· beds typical of the Cathe~ral Bluff$ 

tongue and is an outlier of a thick sequence of red beds that is well exposed northwest of Bastard ButtE;:, 

This sequence extends northwestward into and is a part of the red ·beds that weather into the baplan4$ 
' 

southeast of Oregon Buttes known locally as the ""honeycombs" {Nace, 1939)0 Where the Catqe~ra~ JHu{fs 

. tongue crops out over a wide area northeast of Bastard ·Butte (ftg~ 2~o several beds of cobble conglE,>merate 

are intercalated with the red and green claystone bedso and where the outcfop pattern nar~ows eastward, 

numerous beds of arkosic sandstone make their appearance •(fig. 2 and pl. 2). The arkosic sandstone 

beds thicken eastward at the expense of the red beds and congtCJl'Q.erate. In the vicinity bf Lost Cr~~k, 

arkosic sandstone makes up all but a very small proportion of the formation. 

In the Cyclone Rim area west of Lost Creeko the Cathedf3:-l Sluffs tongue is estimated to . be from 

1 0 400 to lo 600 feet thick., It conformably overlies a thick body of ;arkosic sandstone (locally assigned 

to the upper Tiptono as shown on pl., 20 because it contains some beds of brown, low .. grade 9il shale) and 

underlies the Morrow Creek member of the Green River formation. T.he contact with the Morrow Creek 

is not exposed in the map areao but it is probably conformable and intertongu'l,ing., The absence of the 

Laney shale and the increased thickness of the Cathedral Bluffs tongue suggest that the upper several 

i 
. \ 
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hundred feet of the Cathedral Bluffs 1tongue in the Cyclone Rim area are e'\uivalem to the Laney shale 

and to the lower part of the Morrow Creek.t(See restored secrion,., Jig. 2,..) The physical relationships of 
' , . 

the Ca1thedral Bluffs to the Laney and Morrow Creek described abovee suggest that the upper several 

hundred feet of the Cathedral BlUffs in the no~thern part of the map area is of the same age as the ·Laney 

and Morrow Creek members of the Green River f6rmation 0 generally (C0·t1sideYed to be of middle Eocene 

Fossils are extremely scarce in the Cathedral Bluffs ·tongue. No di~gnostic fossils were foun~ py 

I 

the writer in the map area (table 2, loc,· 3), but the CathedralBluffs in the area mapped by Nace yi.e~ded 

a single toothp thought by G, Gc Simpson to be of lower Bridger ·(middle Eocene) age {Na~e. 1~39, Po 

llo 14, 17) and by Gazin to be of Lost Cabin (early Eocene ) age (Ga~in, 1952, Po 14). Morris (:!.954) 

I 

made several small collections of vertebra te remains. which he considers to be of middle Eoc~p.e age, 

from the tongue at Cathedral Bluffs and at other localities along the eastern margin of the Wash~kie Sasine 

Morris does not show the stratigraphic position of his collections ; bu~o if the hompgeneity of the rocks 

making up the tongue means that all of the CathedralBlqffs is of the ;Sfi.IDe age, :an~ ·'if Morris' conclusioqs 

as to the age of his collections are correct, and if the age of the upper Tipton is oindeed ea~ly Epcene, then 

the transition from rocks of early Eocene age (Wasatchian) to those of middle Eocene age (Bridg~rifin) 

should lie near the Tipton-Cathedral Bluffs contact. 

Laney shale member of the Green River fqrmation, :-- ~cbultz (1920) named . the Laney sh~e 

member from exposures a few miles southwest of the map area, Iq the southern part of the map are~o 

the sequence of green and .b.roW.tl oil shale 0 oolitic sandstone, marl., and cherty algal deposits overlying 

the Cathedral Bluffs tongue, comprises the lower part of the -· Laney shale memberqf the Green a,ive;r 

formatione These beds are 100 ~o 130 feet thick and are capped by the cherty botryoi~al algal ll~d 

which makes the Laney Rim {pl. 12). 
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The remainder of the Laney shale of Schultz (1920) overlying the cherty botryoidal algal bed 

is not exposed in th~ map area~ The Laney shale was not swdied in detail. but a superficial efCall1in3,tiQn 

of the sequence exposed in the map area suggests that the thickness of the stratigraphic interval from 

the cherty botryoidal algal bed up to the base of the Bridger foritllttion.o exposed about 10 miles south 

of the map areao is about 600 feet thick. The beds extending .upward from a stratigraphic porizop 50 

or 75 feet above the cherty botryoidal algal bed to the base of the Bridger resemble 0 and presumably 

are equivalent too those of the Morrow Creek in the vicinity of St eamboat Mountain at the n()rth end of 

the Rock Springs uplifto U this interpretation is correct 0 the Laney spale (restricted) is about 200 feet 

thick 0 and the Morrow Creek is abom 500 feet thick in the southern part of the map ·areao and in tpe 

area adjacent to the southo No fossils were collected from the Laney. but moUusks of middle Eocene 

age were collected from the stratigraphically higher Morrow Creel< in the Cyclone ·IUm area (pl. 1 and 

table 2, locality 2)0 

Morrow, Creek member of the Green River formationG -.-in the Cyclone Rim area. a sequence of 

rocks consisting of oil shale, sandy limestone. calcareous sandstone and arkosic ·sandstone is here assigned 

to the Morrow Creek member of the Green River formation becaus.e ·:pf its stratigraphitfsimilarity to the 

Morrow Creek of the Steamboat Mountain area (Bradley. 1926). The Morrow Creek conta ins moHusks 

of middle Eocene age (table 2). The contact with the underlying. Cathedral Bluffs tC;ngue is conce~led. 

but probably conformable. and the contact with tre overlying Bri~ger formation also aJ>pears ~o be -.. , 

conformableg 

Battle Spring formation 

A thick sequence of arkosic sandstone underlies ~ost of the easte~n part of the Great Qivide 

Basing The name Battle Spring formation is here applied to this sequence from typical exposures squth .. 

west of Battle Spring Flat and southeast of Lost CreekButteo The Battle Sprin~ formation intenon~u~~ 

with all of the subdivisions of the Green River and Wasatch formations described in preceding parts oL, 

this reporto except the Laney shaleo (See restored section. figo 2. and plsG '2-3 0 .) 
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The low structural and topographic relief of the rocks of the Great Divide Basin makes it 

impossible to determ.ine the thickness of the Battle Spring directly or to designate a compact type locality~ 

Its probable minimum thickness rna y be inferred from the thic-kness Of the .. units with thich it interton·~ueso 

The inferred thickness is about 3 0 300 feet but probably is greater because tongues of arkosic sandstone in 

the lower part of the Morrow Creek appear to thicken eastward at .the expense of the Morrow Creeko In 

the Cyclone Rim area the lithology of the Bridger formation is . .u.nlike. that of the underlyin_g racks ~ so it 
I 

may be inferred that the deposition of the Battle Spring formation ce-ased within or at the end of M9rr9w 

Creektimeo 

The base of the Battle Spring formation is exposed fm .~the .. JlQ,tth slope. of Flattop Butt~s anq ~t 

a point about 10 miles west of Rawlins, Wyoming (pl. 7) in the northwest part of T. 21 No o ~o 9~ Wo; 

at both localities the Battle Spring formation overlies the Fort Unioniormation unconf<;>rmbaly. 

The Battle Spring formation consists of very coarse-grained to pebbly arkosic sandstone with less 

amounts of bright green claystone that contains abundant large grairu of clear angular quartzo Locally 

the beds form low rounded bluffs in which the cross-bedded nature of the sandstone -is clearly visible 

(pl. 7), elsewhere the sandstone weathers into soft slopes littered ~with spheroidal sandstone concretions 

that are moderately calcareous and often contain limonitic centers. The sediments that make up this 

forfllation appear to have been deposited in delatic sheets 0 the source of which appears to have been the 

Granite Mountains. north and northeast of the map area. 

Where the riv~rs that carried the sediments spilled out into one of the ancien~ Green River lakes, 

extensive areas of foreset beds were formed which today exhibit dips up to 15 degreeso Remnants of 

these foreset beds are preserved and_ well exposed in the Lost Creek Butte area especi~lly along the west 

rim of a small plateau-like highland 3. 5 miles northwest of Lost Creek Butte in the southwest par~ O,f 

No fossils were · found in the Battle Spring formatioD 0 but tb.:e formations with which it intertongues 

range in age from earliest Eocene through early middle Eocene a Th,e Battle Sprin~ f?rmation seemingly 

represents a period of continuous deposition during this timeo 
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lin summary. the pre -Bridger Eocene rocks of this area rna y be thought of as products of three 

environments o The Green River forma tion is of lacustrine odgi nQ It in~erfingers with the Wasatch 

format ion of fluviatile and paludal origino The Battle Spring fonnat ion of deltaic-fluviatile origin 

interfingers with botho lin general" the Laney shale and Morrow Creek members~ of the Green River 

formation thin from southwest to northeast. whereas the Tipton and 'Luman tongues of the Green River 

formation. the Niland and Red Desert tongues of the Was a tch 0 and the Battle Spring formation thin from 

northeast to southwesto 

Bridger formation 

Overlying the Morrow Creek member of the Green River formation is a sequence qf gray-green 
I 

claystone and shale. containing several' thin beds of limestone. fOS$il tree stumps" and cherty limestone 

algal deposits. The upper part of the formation was eroded prior to the deposition of the overlying beds ; 

the formation ranges in thickness from 60 t o 100 feet in the ma-p area. but locally it is absento The 

limestone beds of this sequence contain ostracodes of mi ddle Eocene age (D. Mo Sheridan. written 

communication. 1954); and. because these rocks occupy the stratigraphic pos~tion of the Bridger for:rpation 

of adjacent areas and are of similar age. they are here coJ,rrelated with that formationo 

Br ow ns Park formation 

Unconf9rmably overlying the Bridger formation is a conglomerate the constituents of which locally 

attain boulder sizeo The conglomerate is interbedded with and overlain by a sequence of very coarse-

'' "" ' 
grained sandstoneo Both of these units are lenticular. but locally,. together 0 they are as much as·200 

feet thick. They can be traced from the extreme northwest corner of the area to a point near the 

Cyclone Rim in sec. 23. T . 26 No. R. 95 W. East of this point these beds are absent and the overt'ying 

sequence of tuffaceous rocks rests directly on the Bridger formationo 
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The coarse~grained sandstone is in turn interbedded witb and overlain by pinkish-white fine-

grained tuffaceous sandstone /(See· compos ite~ columnar .section, figo 2:) The tuffaceous sandstone over-

lying the coarse sandstone and conglomerate is at least 300 feet thick and crops out throughout most 

of the northern part of the area. These rocks are ~ithologically il?.distinguishable from similar rocks ex-

posed northeast of the map area in the vicinity of Split Ro·ck. The latter contain vertebrate fossils Qf 
.i 

undoubted middle Miocene age (McGrew, 1951). McGrew believe:~~ that these rocks near Split Rq;;:k ,1re 

outliers of the Browns Park formation of northern Colorado and southwestern Wyomingo The Miqcene 

rocks in the map area likewise probably are remants of the Browns Park-formation which at one time 

probably blanketed the entire Great Divide Basin. Since the above .was written, I have received a letter 

from Wallace Bell, Department of Geology, University of Wyoming, dated February 22; 1955, stating 

that vertebrate fossils of Miocene age were found in the NW· l/4 sec. ·13, T. 26 N., R. 95 W. a few 

miles northwest of the schroeckingerite deposits. (See table 2, loc. no. 1.) 

Quaternary deposits 

The largest, most conspicuous quaternary features in the rna.p area are the dry lake flats. Several 

are scattered throughout the area, the largest of which are Red Desert Flat in the southw~stern part of 

the map area, and Lost Creek and Battle Spring Plats in the central and eastern parts of the area. 

The intermittent streams leading into Red Desert Flat drain areas underlain in part by the red 

beds of the Cathedral Bluffs tongue, and in part by the light colored beds of the Red Desert tongue of the 

Wasatch. Consequently the deposits in the flat consist of red silt, 1ocaHy overlain by tlJin smoo~h white 

sheets of clayey silt. 

The Lost Creek and Battle Creek Flats are underlain by brownish silty clay whose color is .derived 

from outcrops of brown oil shale of the , Luman and Tipton tongues 'Of the Green River exposed locally a­
' 

r~mnd their shoreso In several places white silt is deposited in deltas along the margins of these fla ts; 

and where del1tas have coalesced, as in the southern parts of the~:e two flats, they consist:. of smooth areas 

that are white and dotted with clumps of greasewood. 
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Auger holes ilrll the south elrlld of Red DeS>er:u: Plato Jthe northem pan of Losu: Creek Flato and at the 

southem end of Baule Splt'ing Flat imHca\te u:he lake depostts are abm.ll1l: 25 fe eu: thicko 

Plate 14 shows a dry lake fla1t that is \typical of those whose sediments are derived primarily from 

light colored fline=grained mcks of the Red Desen tongue ohtlle- Wasatch .forma1tiono 

The oldes\t qua1temarry fea1tures are the isolated sand and"grave.l terrace deposits ranging fmm 

several square feet to several square miles in area which occur at altitudes 'ranging from 6. 750 "1tQ 6 0 900 

feeto These deposilts are scanered \throughout an area extending from the nor~h line ofT. 19 N. to the 

nor1th edge of Niland basin alrlld seem to be remnantts of one"pre.,.exislting contJlnuous layer. 

The deposits south of the middle of T. 21 N~ are separated from the underlying bedrock by several 

feet of red or brown silty clay very similar to that in the floors of the dry lake flats. Aside from the 

· fact that. the lithology of the gravel terrace deposits is locally quite unlike that of the Bmwns Park 

formationo the general level of the tenaces is at least 400 feet lower than can be reasonably assumed 

for the surface on which the Browns Park was depositedo Likewbe the difference in elevation between 

the terrace level and the level of the lower= lying dry lake flats range~! fmm aboiJ.Jllt 60 feet in the sou them 

part of the area to more than 300 feet lln the northemo for -these reasons it seems probable that the sand 

and gravel deposits are of Pleistocene rather than Recent or Miocene age. 

Among the youngest quaternary features are the sand dunnes that have been moved eastward by 

the wind across the western pan of the Great Divide Hasin from tbe: vicinity of Steamboat Moumta:i.n at 

the north end of the Rock Springs Uplift along a sharply defined belt that terminates in Lost Creek lFlato 

Some of the active dunes alt'e \true barchans and are concave eastward. butt mos\t of the acltllve dunes are 

produced by blowouts and are concave westwardo Where the samd dunes have moved across 1the northem 

part of the Red Desen Flat 0 they have repeatedly interrupted and displaced the courses of \the intermittent 

streams draining southward into 1the Red Desert Flat from the Hay Reservoir. 

The lowest parts of the flats south of and parallel to the sand dune belt decrease in alltimd~ east~ 

ward. Appa,~rently in the recent pas\t when the level of the lakes was higho drainage om of the ma;p area 

took place from west to east out through Battle Spit'Jlng flato 
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STRUCTURE 

The structure of most of the central p.art of the Gre:at 'Divide Basin is shown on figure 3 by contours 

drawn at intervals of 100 feet on the top of a coal zone in tbe:o:Re4Desert tongue Of the Wasatch formationo 

The main structural feature is a broad easterly plungiqg. a:teb.- with a popd'Y clef~ed axis that 

trends about No 70'0 Eo across the central part of the map· areao T~i.s arch ·may b~ the eastw~rd ~xtension 

of the Wamsutter arch as mapped by Schultz (1926, pl. i) ··or it·may .be a separate fold ~n echelon ~9 

the Wamsutter archo Tertiary rocks older than the Browns Park fmtnati.on dip away from the Frest pf this 

fold at angles that average about 20 on the southern lirn'b and slightly less on the nqrthern li~bo 
. I 

Several subsidiary folds are superimposed on the crest of the .main arch. The lar~est of these, 

here called the Tierney anticline, trends about .N. 450 ·E. at a s~ght a!l_gle to the axis 9f the larger 

fold and has about 50 feet of closure in T. 21 N. o Rs. · 94 and 95 W • . Two smaller anticUnes in T. 22 No , 

R. 94 w. with less · than 50 feet of closure are separate·d from the T.ierney anticline to the ·south by an 

area containing several minor faults one of which is shown on plate 14:-- .surface rocks ·involved in' this 

folding belong to the Red Desert tongue of the Wasatch 'formation. 

The Red Desert tongue of the Wasatch formation and young.er Tertiary rocks exposed. q_n t}.l~. 119~~~ 

limb of the Wamsutter(?) arch a-re folded in severa} shallow ·anticlines and synclines with dhrerse ,xial 

trends. One of these folds is the Red Desert syncline, a broad northwesterly-plunging fo~d that trepds 
.. . ... .: ' 

about No 300 W c across the east-central part· of the map area (figs. 2 and 3). The thickest parts of . 

all the coal beds in the area with the exception of Luman No. 2o are near the axis of the Re9 Des~rt 

synclineo whereas the coal beds apparently thin and ~pinch out in the areas adjacent to the synclin~o 

These relationships suggest that the folding of the syncline, which had probably started in Lat~ Cr~taceQus 

time~ continued to a slight extent during deposition of lower Eocene rockso 
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The Red Desen syncline izof primary inter-est in thjs.area .because of its association with the 

thickest coal beds, the transition from coal beds of relatively high uranium content in the northeast to 

coal beds of relatively low uranium coment in the southwest 0 anclthe transition from coarse-grained 

rocks of good permeability in the northeast to fine~grained rocks of moderate to slight permeability on 

the southwestQ A section (G~G•) across the axis of the syncline in the . Lost Creek Butte area is sh~wh in 

pla.te 15. The Red Desert syncline dies out northward in a shallow structural depression 0 here call~d 

Niland basin (figs. 2 0 3 and pl. 1). 

0 
Nor1th of Niland basin. at CyclJne Rim, the Bridger formation and Morrow Creek me111ber Qf 

the Green River formation dip about 22° N. on the flanks of an anticline and · parallel syncline that 

trend about NQ 60° w. 

The exposed formations are cut by many normal fault~, some of which can be traced for several 

miles. Most of the faults trend northeastward about parallel to the .axial trend of the Wamsutter(?) ~rcl); 

a few, however, trend northwestward at ab9ut right angles to the first set of faults andabout parallel to 

the axial trend of the Red Desert syncline., 

A normal fault with a displacement of about 3, 000 feet, down~dropped on the south. · may be 

traced across the northeastern corner of the area in T. 26 N., Rs ·94--.and 95 w. This fault, which forms 

the north side of the graben in the schroeckingerite area, at places hrin_gs the basal part of the Battle 

Spring formation on the north against the Morrow Creek member of the Green River forrpation on th' 

south (see structure sections A -A •, fig. 2 and C-C' o pl. 18../j. The B·ro:wns Park formation, which 

unconformably overlies olqer rocks on either side of the fault 0 i-s dQwn-dJOpped about 100 feet on the 

south side, thus indicating that most of the fault movement occurr-ed before deposition of the Browns 

Park formation. but that some movement has occurred sinceo A second normal fault which f-orms the . . I ... 

south side of the graben and has a maximum inferred dispiacement-:·of about 200 to 300 feet. down-dropped 

on the northo pall'allels the first about 3 ml.les to the southwest (fig. 2 and plQ 18B). This fault dies 

out northwestward near the center of To 25 N. 0 R. 95 WQ Other faults in the area have displacements 

of less than 100 feet (plQ 14) 0 

.J Plate 18 on page 82~ 
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The angular umconformines which sepaurue 1the FGtt Union forma1tion of Pale~cene age from both 

the older and the younger mcks indicate that some folding took place in the -·Great Divide 'Basin before 

as well as after deposition of the .Fort Uniono and that the main S\tPLl.ctmal trends of the area were 

established in Late Cre1taceous time or earliero Therefore, it .$-e.~s likely that the amplitude of the 

folding discernable in rocks of Eocene age at the surfac¢ increases ·with deptho Certainly it i$ not 

logical to assume the opposite; that the folds die om: with deptho 

The nonh~est trending structures appear to be older than the ones trending northeast. 

CO A L 

S u m m al.r y s t a t e m e n t 

Coal occurs in beds a few inches to as much as 21 feet thick in the Red Desert and Niland tongues 

of the Wasatch formation and in the intervening Luman tongue of the Green River formation. Nearly 

all of these coal beds a_re uraniferous& The occurrence , distribution and origin of the uranium will b~ 

discussed in a following sectiono lin general , the coal beds a re thickest in a belt about 10 miles wide 

that e xtends from the north side of Lost Creek Flat southeastward for .about ' 30 'miles to the vicinity of 

Latham station (Smith0 1909) on the Union Pacific Railroad ·abcmt 13 miles east of Fr~wen (fig~ 2). 

'. . 
The coal beds thin both westward and eastward from thi.S .. 1belt and little or no coal is present i~ tqe 

western and northeastern parts of the areas 

Ther~· are about thirty coal and carbonaceous shale beds in the mapped areao The:se beds have 

been grouped into 10 cbal zones which from oldest to youngest are-: .unnamed coal zone, the Dune, 

Tierney, Monument, and Battle coal zones in the Red Besert t ongue of the Wasatch form~tioni the Butte 

coal zone in the Luman tongue of the Green River formation; amd the K,Hy , Luman, ~ay, and BliSh 

coal zones in the Niland tongue of the Wasatch formatiori ·(figo 4) . The coal zones in the Niland tongue 

of the Wasatch formation are collectively referred to as the upper cual group , anp those in the underlying l . l ! 

and Red Desert tongue of tbe Wasatch formation are collectively referred to as the lower cod group. \ 
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For tthe most parto tthe individual coal beds within each zOlne ,are numbered consecutivE:tlY beginning 

wh:h number 1 for the oldes1t bed in each zone. The coal beds in the u.mnamed coal zone in the Red 

Desert tongue of tthe Wasatch formation are leuered from A to --E beginning wilth the youngest bed in the 

The principal coal beds in the areao from youngest ll:G :oldesl are the Luman No. 2 and No. 1 

beds in ll:he upper coal group; and tthe BatHe Noo 3 bedo the Monu"'llentt coal zoneo the Tierney No. 6 

arid No. 5 bedso and coal bed E in the lower coal group. Other eoaJbeds in the area are too thin to be 

considered in calcula1ting the coal reserves and are not shown on ,die geologic map (fig~ 2). 

Calcareous sandstone beds that make resistant ledgeso and zanes of limesll:One cohcretions are 

common in tthe sequences between coal zones. especially in the Red Desert tongue of the Wasatch 

formationo 

The relative stratigraphic positions of the coal beds is sh~wn by figure 4, and plates ~J-6 and 

the thickness and correlation of the pll'incipal beds are shown graphically by figures 5 to 8. 

The location and other data on core holes drilled in the map area during the 1952 field season 

are shown on figures 2. 7=8 and table 3 0 

The coal found in the central part of the Great Divide Basin area ranges in rank from subbitu.rn,inous 

B to sub bituminous C according to the classification of the AmerieaJ.l._ Society for Testing Materials (HJ38). 

Proximate and ultimate analyses of 17 coal samples recovered in drill cores are shown in table 4, and 

the rank classification of the various samples is listed in table 5. 

Lithologic descriptions of coal cores made by J. Mo - Schopf-of the Geological Survey ,Coal 

Geology Laboratory 8 Columbus 0 Ohioo were used to constmct figure 8. 
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Table 3o -=Data on core holeso Central Great Divide Basin, ·sweetwater Countyp Wyqming 

Core Total•_ Total thickness of coal 
Hole Location Elevation depth beds penetr~ ted 
Noo Seco 0 T. 0 R. (feet) (feet) ' (feet) 11 

1 SWSW 24=24N~96W 60645 142 6., 9 

2 SENW l&-24N -95W 60630 . '266 9. 5 

3 NWSW 16-24N -95W 6,610 173 8.,2 

4 . SENW 28-24N=95W 60610 600 26.4 

5 SENW 15-.24N -95W 60580 202 3.,7 

6 SWNE 10-24N-95W 60605 263 6., 2 

7 NWSW 20-24N-95W 6 0 560 55 5., 1 

8 NESW. 22-24N-96W 6,715 ll9- 4.7 

9 NESW 2-24N-95W 6,620 206 4.,7 

10 NESW 17-23N-94W 6,510 245 _2608 

Totals 2,271 128.,3 

Y General data on all individual coal beds which were penetrated in each hole. are· shown on figures 
7 and 8. Specific information-<.t>n'only those beds of which -proximate and ultimate analy1es 

'i ~ were made is shown on table 5" 

Upper coal group 

The coal beds that crop out north and northwest uftost Creek Flat occur in the Niland tongue 

of the Wasatch formation. These beds occur in the Kellyp Lumanp Hay and Bush coal zones, each 9f 

which contains two coal beds (fig .. 4)" The Niland tongue overlies the Luman tongue of the Green JUver 

formation. Thuso the lowest coal zone (Kelly) of· the upper coal ·grm.ip is separated from the highest coal 

zone (Battle) of the lower coal group by about 300 feet ()f essentially-non-coal bearing rocks (figs. 4, 7 

and pls., 3 and 4). _Calculations based on several analyses of samples of the Luman coal zone taken from 

·core holes indicate that the coals of the upper group are subbituminous B and C in rank (table 5)., 

! . 
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Table 50 ~-Rank of three principal coal beds in the central part of the Great Divide Basino Sweetwater 

County. Wyoming 

Core A~S. T.M. Sub bituminous Overburden Lab. 
hole y symbol y Coal bed group :Y (in feet) numberY 

8 (52 ~93) Luman No. 2 c 90 D-97528 

1 (50~99) do. _- ' 2 B 69 D-97527 
7 (57~91) do. l c 41 D-97233 
2 (51-Ql}_ do. 1 c 256 D~96788 

3 (50-102) do. 1 B 134 D-96783 
4 (48-100) do. 1 B 44 D-96789 
5 (50-93) do. 1 c 102 D-96790 
6 (51- 93) doQ 1 c 195 D-96791 
9 (55=100) do. 1 B 194 D-97530 

4 (53-102) Battle No. 3 B 481 -, 
' 

D-97235 
10 (54-102) doo 3 B 55 n .. 98226 
10 (55-104) do. 3 B 65 D-98227 
10 . (54-103) do. 3 ' B 69 n·-982~8 

10 (57-99) doQ 3 B 73 D.;.98229 

4 (59-98) Monument No.2 B 530 D-97237 
10 (56~102) do. 2 B 144 D-98230 
10 (55-104) do. 2 B 148 D-98231 

1/ Location of core holes shown on fig. 2; depths to coal beds shown on fig. 8. 
:Y Tltis classification of coals is described in the standard specifications adopted ip 1937 by the American 
Society for Testing Materials. as revised in 1938 (p. 652-657). Coals having less than 69 percent fixed 
carbon on the dry. mineral-matter-free basis are classified according to Btu. on the moist, mineral­
matter -free basis (p. 652). Subbutuminous B coal ~ defined as coal c-l>ntaining 9, 500 or more and less 
than 11-.000 Btu. on the moist, mineral-matter-free ba·sis, and Subbituminous C coal is defined as coal 
contaitling 8, 300 or more and less than 9, 500 Btu. on the moist. mineral-matter-free basis. The 
symbols in column 2 express the classification "in condensed form as in the following example: 
(62.-146) in which-.the parenthesis signifies that the contained numbers are on the minera~-matter-free 

basis. The first number represents fixed carbon on the dry basis, reported to the nearest whole percent. 
The second number represents Btu. on the moist basis, expressed as hundreds of Btu. (to the nearest 
hunclred); for example. 14,580 Bt\1 •. would be represented as 146." (p. 653). 
21 Proximate and ultimate coal anaiyses .. mad·e by th e u .. s.' B~reati of Mi~es are· listed in ·Appendix A. 
The sample · interval is shown on fig. 8. 
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TQ.e coal zones of the upper coal group were mapped and sampled throughout the map area; 

but. because the beds in the K~lly. Hay and lBush zones are less than 20 5 feet thick. ~xcept in a few 

isolated localities. no reserves were computed for these beds. and .they are not shown on figure 2o They 

are, however. shown on a previous map of the area (Mastnrsky and Pipiringos. in preparation) and SQJ!le 

idea may be obtained of their character by referring to figures 4. 7~8 and plate 3 of this repone 

Luman coal zoneo ~~ The two coal beds of the Luman zone that contain reserves in the 

northern part of the area have approximately the same outcrop pattein; and. because the interval be~ 

tween them is small. only the outcrop pattern of Luman Noo 2 is shown on the map except near locality 

19 where the outcrop pattern is that of Luman No., 1 (fig., 2)., 

Luman No., 2o -~The Luman No. 2 coal bed is well exposed and is typiCally overlain by a 

bed of brown. papery~fissileo low-grade oil shale 10 feet or less in thickness. throughout most of the area 

in which this coal bed outcrops. h attains a maximum thickness of ·4. 5 feet in core hole no., 1 and thins 

eastward and westward from this locality. It is typically developed and best(exposed near the base of a low 

bluffwhich trends westward for several miles in the southeast corner ofT. 24 N •• R. 96 W. (Localities 

2 .. 7 • . fig., 2}., In these localities it consists of an upper bedo too thin to be considered in computing 

reserves. and a lower bed which contains all the coal estimated in the Luman No. 2 reserves. The 

upper bed continues eastward from locality 7 for three miles to locality 17, where it consjsts of about 2 

feet of coal and black shale. Beyond this point. the Luman No. 2 shales out (figs. 2, 5. 7)., The area 

underlain by the lower bed where it is 2. 5 feet or more thick is shown in figure 9. _j There it averages 

3. 6 feet in thickness. It is of Subbituminous C rank at core hole 8 and of Subbituminous B rank at core 

hole 1 (tabfe 5)., 

The interval from the top of the Luman No., 2 coal bed to the top of the underlying Luman 

No., 1 coal _bed ranges from 30 feet to 50 feet and averages 33 feet (figs. 4. 5. 7-8 and pl., 3). 

_j Figures;9 to 21 o~ pages 99-1 '17., 
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Luman No. 1. --The Luman No. 1 coal bed is exposed only at locality 15 (figs. 2, 5) a;r 

the tip of the "peninsula" which juts south into Lost Creek Flat. At this locality, the coal bed is 4. 7 

feet thick. The area underlain by the Luman No. 1 where it is 2, 5 or more feet thick was determined 

by auger holes and core holes (figs. 5, 7. 8) and is shown in figure 10. Within that area, the Luman 

No. 1 attains a maximum thickness of 5 feet, at locality 17. and averages about 3. 8 feet. 

At core hole localities 7, 2Q 5 and 6, the Luman No. 1 is of subbituminous C :rank and at 

localities 3, 4 and 9 it is of subbituminous B rank. 

The Luman No. 1 is thickest along the axis of the Red Desert syncline and in the area 

adjacent on the west. It thins abruptly westward from core hole 7, but thins only gradually eastward 

from the axis of the syncline (figs. 2, 7, and 8). 

Locally, the Luman No. 1 has two or more thin shale or siltstone partings near the top 

(figs. 5, 7. 8). 

The 5-foot bed of carbonaceous shale that crops out at locality 19 sec. 4, T. 24 N., R. 94 

W. (figs. 2 and 5) is very probably equivalent to the Luman No. 1 bed. The approximate line of out-

cropof the Luman No. 1 bed shown on the geologic map of a preliminary report (Masursky and Pipiringos, 

in preparation) was predicted on the basis of structure contours and coincides within 500 feet of the actual 

line of outcrop as mapped by the author in the summer of 1953 (fig. 2). Furthermore_, inasmuch a~ 

the Luman No. 1 bed is much thicker than the nearest overlying or underlying coal beds, and should 

i 
extend the farthest, it is logical to assume that the 5-foot bed of carbonaceous shale at locality 19 is 

an extension of the Luman No. 1 coal bed. 

Butte coal zone.-- The Luman tongue of the Green River formatio9, which separates the 

upper from the lower coal group, contains a few thin coal beds assigned to the Butte coal zone. This 

zone was named from good exposures in the vicinity of Lost Creek Butte where it contains two coal beds, 

named from bottom to top Butte No. 1 and Butte No. 2. A few lenticular coal stringe.rs a few inches 

thick in the Luman tongue in the vicinity of Luman Butte may be part of this zone but cannot be co~related 

with the named beds in the Lost Creek Butte area. The coal beds· in the Butte zone are too thin to contain 
coal reserves but can be used locally for stratigraphic and structural interpretations. 
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Butte No. · 2Q =- The Butte Noo 2 bed consists of a few feet of carbonaceous shale containing 

a few inches of coal at the base and is known only from outcmps east of Lost Creek Butte and southwest 

of Battle Spring Flat. It is perfectly exposed in theSE 1/4 sec. 7p NW1/4 sec., 17p SE 1/4 sec. 18. 

N1/2 sec. 29 and theSE 1/4 sec. 30. TQ 23 N •• R. 94 w. It was mapped and sampled because its 

relatively high uranium content (0. 016 percent) appears related to its proximity to permeable beds of 

the Battle Spring formation (plso 4 and 15). Near core hole 10 the interval from Butte No. 2 and the 

overlying shale tongue 3 is about 40 feet. 

Butte No., 1Q --The Butte No. 1 bed is abouC75 fe et stratigraphically below Butte No. 2 and 

. about 50 feet above the top of Battle No. 3. h generally is less than 1 foot thick and is well exposed 

·at the base of the southwest slope of Lost Creek Butte in the. NE 1/4 sec. 23. T. 23 N. p and near the top 

of the north slope of a butte in the NE 1/4 sec. 36p T., 23 N., R. 95 W. At the latter locality it is of 

interest because its high uranium content (0. 013 percent in the upper part) appears related to the over-

lying sand and gravel deposit which caps the bune. (See discussion in last few paragraphs of uranium 

in coal. ) The Butte No. 1 bed occurs northward as far as core hole 4 (fig. 8) where it is a few inches 

thick and about 49 feet above the top of Battle No. 3, and soutbward as far as the SE 1/4 sec. 23, T. 22 

N., R. 94 W. about one-half mile south of triangulation station Divide. 

\ 

Lowe r coal grotlp 

The coal beds that crop out in the area south of a line extending from Lost Creek Butte to 

Luman Butte and north of U. s. Highway 30 are in the Red Desert tongue of the WasatEh formation 

(figs. 2. 4, pls. 4-5)e For convenience of discussion these coal beds are referred to in this report ~s 

the " lower coal group. " 

The coal beds of the lower · coal group are more numerous, thicker, and contain more coal 

reserves than those of the upper coal groupo The coal beds range from a few inches to 21 feet in thick-

ness (core hole 10, figs. 7-8) and commonly are 5 feet thick or more {figs. 5-8). 
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Analyses of 8 samples from coal beds in the Battle and Monument zones indicate that coal 

in the lower group is subbituminous B in rank (table 5). 

Battle coal zone.-- The Battle coal zone was named from exposures at the south end of 

Battle Spring Flat near locality 31. Inasmuch as only Battle No. 3 is exposed there, and only Battle 

No. 1·· and No. 3 are present at the nearest locality to the south '(32) ,, a more typical locality is in the 

small valley south of the nearest approach of the dirt road to the base of shale tongue 1 in sec. as. r. 

23 N., R. 95 W. There Battle No. 3 is about o. 5 feet thick and lie.s about 10 feet stratigraphi~ally 

above the top of Battle No. 2. The latter is about 2 feet thick and the interval from the top of Battle 

No. 2 to the top of the underlying Battle No. 1 is about 15. 5 feet. Battle No. 1 is about 1. 6 feet tliicl<. 

The thickest beds of the Battle coal zone occur in a belt which extends from core hole 4 southeastward 

to the east boundary of the map area near auger hole 35 (figs. 2, 6, 8, 11, 15). The trend of the belt 

is nearly parallel to that of the Red Desert syncline, and to that of the normal faults mapped in Tps. 

22, 23 N., Rs. 94, 95 W. (fig. 2). 

The only coal bed in this zone that is thick enough to contain coal reserves in the map ~rea 

is Battle No. 3. Inasmuch as the contact between the ~ed Desert tongue and the Luman tongue is 

identical witp the outcrop pattern of Battle No. 3, the coal bed symbol has been omitted from the 

geologic map (fig. 2). 

Battle No. 3. -- The Battle No. 3 coal bed averages 7. 5 feet in thickness (table 5) benead~ 

huge areas and locally is as much as 21 feet thick (core hole 10). Battle No. 3 locally, as in auger 

hole 29, is split into two distinct beds. The lowermost bed of the Battle zone is designated Battle No. 1. 

Westward B~ttle No. 3 splits into two distinct beds, as happens a few hundred feet west of the southeast 

corner ofT. 23 N., R. 95 W. There the beds are designated from top to bottom Battle No. 3, No. 2 

and No. 1. The base of shale tongue 1 of the Luman tongue of the Green River form~tion rests dir~ctly 
;;· 

on Battle No. 3 throughout the northern half of the map aya (pl. 16) as far west as section 8, T. 2,3 N., 

R. 96 W. Westward beyond this point, no trace remains of the Battle coal beds, and shale tongue 1 
thins to less than two feet thick and cannot be shown separa.tely on the map scale used in figure 2. 



7n Plate 16 

A.--Battle No. 3 coal bed at map locality 31, fig. 2, south of Battle 
Spring Flat, showing percent uranium (U) and percent uranium in ash 
(UA) of sampled intervals. Tglu: Luman tongue of the Green River 
formation; Twrd: Red Desert tongue of the Wasatch formation. 

B.--Monument No. 2 coal bed, Red Desert tongue, about 1.5 miles southwest of 
triangulation station Divide, at map locality 67, fig. 2, showing percent 
uranium (U) and percent uranium in ash (UA) of sampled intervals. 

97755 
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The inteirval between the top of Bat1i:1e NoQ 3 (base of the shale tongue) and the top of the 

Monument coal zone ranges from 87 feet (core hole 10} at the southwest edge of Battle Spring flat w 

57 feet (localitty 22) near the somhwest mairgin of Lost Creek Flato The imterval is ~bout 87 feet at the 

map localitties 62 and 68 and abom 60 feet at locality 32 0 This difference of interval from place to 

place is camed partly by the fact 1that the Monument No., 3 bed is .lenticular and does not mark the top 

of the Monument zone everywhere., Aside from the effect the lenticularity of Monument No., 3 has o.n 

ito the interva l from the base of shale tongue 1 to the top of the Monument zone is constant when ;trieas­

ured in a direction para llel to the nend of the Red Desert synclineo but decreases when measured westward 

at an angle to the syncline. Most of the decrease in interval is due to thinning of the non~coaly rocks 

between the coal beds., 

Wherever the Battle coal zone was observed in outcrops west of the northwesterly uending 

normal faults south of the Lost Creek Buu:eo h consists of coal .beds 2., 5 or less feet thick. East of the 

· faults, coal beds in the Battle zone are much thickero which suggests that minor movements al~mg thesr 

faults occurred during early Eocene time. 

The rank of the coal beds in the Battle coal zoneo as determined from the few analys~s 

available (table 4) is subbituminous B (table 5)., 

Monument coal zonee ~-The Monument coal zone at some places consisltS of about 20 feet 

of coal and carbonaceous shale (localities 33 and 340 -figo 5) and at other places it consists of two or 

three coal beds separated by clay shale" silttstone and fine-grained sandstoneo all in an imteJrvaJ.llt'.a,nging 

in thickness from 11 fo 29 feet (localities 46 arnd 60)., Monurnem Noc 2g which splits li.nto Monument 

NoQ 1 and NoQ 2 in the nQrthwest pan of the coal-bearing areao is considerably thicker and more 

persisten! than the overlying Monument Noo 3e Because of the small venical interval and the snutll 

horizontal distance between the outtcrop patterns of these beds, tbe Monument zone is shown by one line 

on the geologic map (fige 2). drawn at the top of Monument No., 2 except in Tpso 23 and 24 N.," R., 

94 W., where it is drawn at the top of Monument No. 3., 
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The Monument coal zone contains coal beds 2o 5 feet thick or more that underlie much 

ofT., 22 N~. Rs~ 94, 95 W~; T., 23 Na, R., 94, 95 W.,; and T., 24 N. p R., 95 W.,; and coal b~ds in 

the zone may underlie most of Lost Creek Flat as indicated by surface sections south and southwest of 

:.- the Flat (localities 20, 21 0 22. 41 and 28) and in core holes 10 and 4., 

Monument No., 2 was named from good exposures of this bed about a-mile west of Monument 

Lake {dry) just outside the east edge of the rna p area in the SE 1/4 of sec. 2 7 p T. 22 N. • Ro 94 W. · 

Monument No., 2 is magnificanently exposed at locality 67 (figo 2 and pl. 16) where the bed is about 

9 feet thick and crops out on the sides of a small low oval butteo The w.ind has swept away the coal 

which once was continuous from the butte to the exposures about 50 feet south of the butte, and -scattered 

it over tQ.e sparse grass, sage brush. and greasewood directly east of the butte. The butte is capped by 

gleaming white beds of micaceous siltstone and fine-grained sandstoneo It is too low to be seen from the 

trail which passes it closely p but the effect is startling and spectacular as one leaves the trai~ and 

suddenly catches sight of the outcrop. The brilliant white cap of the butte contrasts with the black sides 

and with bright orange and yellow pieces of jarosite and sparkling pieces of selenite crystals, which 

are $Cattered in profusion on the hollowed out floor of the depre~sion south of the butte. 

This bed is also well exposed at locality 59 wher~ all but the bottom 2 feet of coal crops 

out., The bed can be traced from locality 59 northeastward across a fault of small displacement to 

locality 60 where it underlies Monument No., 3 • . Monument No. 3 at locality 60 is about 3. 5 feet 

thick., An auger hole at locality 60 (fig. 6) starting at the base of Monument No. 3 reached the top 

of Monument No. 2 at a depth of about 11 feet : and showed Monument No., 2 to be about 14 feet thick. 

The thickest bed of coal (15 feet) in the Monument zone was penetrated in an auger hole at locaUcy 34 

(fig. 5)., The avel!.'age thickness of coal in the reserve area of the Monument zone (figso 12, l3p 16, 

.. I 

18, 21) is about 7., 5 feet (table 6)., 

The Monument coal zone in the northern part of the reserve ar~a is of sub bituminous B rank 

(table 5)o The coal of t~is zone in the southern part of the reserve area is probably of equal rankll 
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The interval between the top of Monument No. 2 and the underlying Tierney coal zone 

ranges from about 57 to 76 feet in core holes 4 and 10, and the interval is about 65 feet at "four surface 

localities (47-48 and 66-67) where surface and augered sections were combined. The increase of 

interval between these two zones in core hole 10 coincides with the presence of a coarse-grained sand­

stone tongue of the Battle Spring formation intercagated betw,een lhe fin~- grained rocks that sepa.rate the 

two coal zonese 

Tierney coal zonq$ -- The Tierney coal zone was named from excellent exposures about 2. ~ 

miles northeast of Tierney's l'anch at map localities 78, 79 and 80 in the NW1/4 ofT. 21 N., R. 94 W. 

(fig~. 2, 6 and pl. 17)e At least six distinct beds of coal and/or carbonaceous shale occupy a stratigraphic 

interval of about 90 feet in the Tierney zone., These have been numbered 1 to 6 from bottom to top 

(fig. 4), but only Tierney Nos. 5 and 6 are thick enough (2. 5 feet or more) to be considered in estimating 

the coal reserves. 

The rank of the, Tierney and underlying coal zones of the lower coal gro_up is not known in 

thi$ area but presumably is cqmparable to that of the overlying Monument and Battle zones. 

Tierney No. 6., --The Tierney No. 6 bed underlies parts of T. 23 N., R. 94 W., T. ~2 N., 

Rs. 94, 95 W., and T. 21 N .. , R. 94 We Within this area Tierney No. 6 is as much as 13 feet thick 

(locality 56, fig. 6) and averages about 6 feet (table 6). 

The Tierney No., 6 bed is well exposed and typical at locality 79 (pl • .17A) where it contains 

a silty carbonaceous shale parting (locally diagnostic of this bed) which is about 1 foot thick and remark­

ably persistent. Exposures of this bed lying within a northwesterly trending belt bounqed on the east by 

a line drawn from locality 70 to 66. and on the west by a line coniJecting localities 79 and 48, ail 

contain the diagnostic silty carbonaceous shale parting (fig. 6, localities 4'7, 48, 64, 66, 70, 71, 75, 

and 79). East of this belt Tierney No. 6 is generally much thicker· and relatively free of parti.nf as at 

localities 55, 56, 69., West of the belt the carbonaceous shale parting has entirely replaced the coal in 

the upper part .of th~ bed (localities 37, 38. 43, 44 shown on figure 6, and localities 24, 26, 27 shown 

on figure 5). Thus sections of Tierney No., 6 measured in a 'northwesterly djrection are of similar 





Plate 17 

A.--Tierney No. 6 coal bed, Red Desert tongue, about 1.5 miles southwest of 
Twelve-mile hole at map locality 79, fig. 2, showing percent uranium (U) 
and percent uranium in ash (UA) of sampled intervals. 

B.--Tierney No. 5 coal bed, Red Desert tongue, about 1.75 miles southwest of 
Twelve-mile hole at map locality 80, fig. 2, shmcing percent uranium (U) 
and percent uranium in ash (UA) of sampled intervals. n 1 5!5 
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thickness and appearanceo whereas" sections measmed in a southwesterly direction change in thickness 

and appearance from east to west" from thick "solid" coal to coal containing a thick carbonaceous shale 

parting, to thin coal overlain by an equal or greater thickness of carbonaceous shaleo It retains the 

latter character as fa r west as the southern part of Lost Creek Flato From there westward Tierney No. 6 

is covered by surficial Quaternary depositso A thin carbonaceous shale that crops out in section 5, T" 

23 N., R. 97 W. at approximately the stra tli.graphli.c position of the Tierney No. 6 may possibly be the 

wedge edge of this bed., 

Tierney No., 5., --The Tierney No. 5 bed underlies parts of Tps. 21, 22, 23 No o R" 95 W., 

and Tps. 21, 22 N., R., 94 W., (figs. 2, 14, 20" 23 0 24, 26). Tierney Noo 5 attains a maximum thick­

ness of 5. 5 feet in the extreme southeast corner of the reserve area at locality 76 (figo 2, 6). The 

average thickness for the combined reserve areas is about 3. 3 feet (table 6). 

Tierney No., 5 is well exposed and typical at locality 80 (pl. 17B) where it is about 4 •. 5 feet 

thick and contains a brownish-white carbonaceous siltstone parting 1/2~inch thick about two feet above 

the base. This parting is locally persistent and diagnostic of Tierney No. 5. The parting occurs also at 

localities 48, 72, 74, 76, 77, and 78 (fig., 6) ~ 

The interval between the top of Tierney No. 6 and' the top of Tierney No. 5 ranges from 

12 feet at locality 75 to 26. 5 feet at locality 79, and averages 21 feet. Invariably where the interval 

between these two beds contains a bed of soft slope-forming sandstone capped by a calcareous sandstone 

ledge-maker, the interval ranges from 23.5 to 26., 5 feet; where the sandstone beds are missing, the 

interval ranges from 12 to 19 feet in thickness ., 

Locallye as at localities 48 and 76, the Tierney No" 5 bed contains minute clear crystals of 

tschermigite; ammonia alum~ (NH4) Al (S04)2• 



Lower beds in Tierney coal zoneo -- The remaining beds in the Tierney coal zone are of 

no economic interest but are useful for correlating locally and in one instance in determining the 

displacemem on the fault in the southern half of seco 6, T., 21 N.,. Ro 94 W0 (pl., 14)o There Ti~.rney 

No. 5 is faulted down against T+~mey No., 3 whkh indicates a 25-foot downward displacement op the 

south sideo The average intervals between u:he lower T iemey beds are shown on figure 4 and plate ~. 

Locally. Tierney No., 4 consists of coal overlying carbonaceous shale, as at locality 80 where _it lies 

10., 5 feet below the top of Tierney No. 5; elsewhereg as at map lo_cality 78, it consists of coal overlain 

by clay shale which contains impressions of the floating fern Salvinia preauriculata Berry, an Eocene 

species (locality 19. table 2)o The interval from the top of Tierney No. 4 to the top of Tierney No. 3 

ranges from 13 to 17a 5 feeto Tierney No. 3 consists of about 10 feet -;of carbonaceous shale, which 

locally contains thin layers of coal. Along the hills south of the closed depression in sec. 4, T., 21 N •• 

R. 94 W. (known locally as 12~mile holt~) it consists of a thin bed of coal overlain by soft dark green 

shale containing large quantities of selenite crystals. In the vicinity of locality 80 it contains ostracodes 

and resembles low grade oil shale., Tierney No. 2 crops out only in the northeast quarter of sec. 7. 

T. 21 Na. R., 95 W. and was penetrated in an auger hole at locality 78 which started a~ the base of 

Tierney No., 3 arid reached the top of Tierney No. 2 at a depth of about 13 feet. In sec., 7 it is 2 feet 

thick and lies about 13 feet above Tierney No_. 1, as determined by auger drilling. 

Dune coal zoneo --The Dune coal zone coqta ins two beds cons~sting for the most part of 

carbonaceous shaleo which were mapped locally for the purposes of stratigraphic and structural control., 

These beds are designated from bo1ttom to top; Dune no., 1 and Dune no., 2., The zone was named from 
• 

exposures (pl., 13) south of the sand dune belt that occupies a strip of land a few miles north of Tipton 

Buu es. 

The zone is best exposed on the north side of a small isolated hill in the SE 1/4 NE 1/4 sec. 

8, To 21 N.,, R., 94 W. where each of the Dune beds consist of a few inches of coal and are about 26 

feet apart., The interval down to the next coal zone (fig., 4) was determined by a series of auger roles 

drilled in the area between localities 78 and 81, supplemented by mapping of locally persistent calcareous 
sandstone beds and zones of limestone concretions. 

\ 
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Unnamed coal zone .. -- There are six mappable coal beds in thi~ unnamed zone which under­

lie large areas of very few coal outcrops. These beds are tentatively called, from top to bottomo beds 

Ao B, Co D .. E, and F.. Correlation with thicker beds having similar stratigraphic positions, which were 

penetrated in core holes drilled in the area adjacent to the east is uncertain.. The stratigraphic position 

of these coal beds is shown on figure 4 and in plate 5., 

Between the latitude passing through locality 80, and south to about the latitude of the 

middle ofT. 20 N. there are less than a half-dozen localities where outcrops of coal beds A-E can be 

examined (F does not crop out). Fortunately most of these coal beds as well as some of the intervening 

rocks are distinctive and can be identified by careful examination of the rock fragments adjacent to 

animal burrqws-. which generally are more helpful than auger cuttings because the spill piles are dry 

and give an accurate p{cture of how the concealed coal and the associated rocks would weather in out-

crop. 

Bed B is characterized by brown fossil wood and by white fossil wood.. It underlies a ped of 

low grade oil shale, which contains at or near the top a thin zone of limestone conQretions which weather 

bright yellow buff. The interval between Beds B and C is made up of greenish shale and sil1!Stone .. 

Bed C does not contain fossil wood and rests directly on brown, papery low grade oil shale. 

The oil shale is about 50 feet thick and rests on coal Bed D. 

This bed contains a moderate amount of fossil wood that ·weatliersc; brown. It rests on a 

gray green shale and siltstone sequence about 40 feet thick, which in turn rests on coal bed E. The l~tter 

contains a layer of brown-weathering fossil wood generally 2 or more inches thick and in a few places 

contains a moderate amount of white-weathering fossil wood alsoo 

Thus, the position of a coal bed can be inferred from spill piles and the identity of the bed 

can be determined by the presence or absence of the brown low grade oil shale and ·by the typeso thick­

ness and amount of fossil wood in the spill piles. With the exception of coal bed E, auger holes indicate 

that these unnamed coal beds generally are less than 2., 5 feet thick. 
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Although coal bed E is thin at locality 82, it is slightly more than 2. 5 feet thick at locality 

81. The area for which coal reserves in this bed were calculated is shown in figure 27. Coal bed F 

is about 15 feet below E and is known only from animal burrow tailings. 

The discussion of the coal beds to this point has been limited to outcrops in the area between 

the axis of the Red Desert syncline and the Tierney anticline. The rest- of this discussion concerns coal 

in the area south and southeast of the Tierney anticline. 

South of the circular outcrop pattern that coal bed E makes along the crest of the Tierney 

anticline (figs. 2, 3) the section is repealed; with younger and younger rocks exposed as the southern 

part of the area is approached. In the southern part of the area. the Tierney, Monument and Battle zones 

of the lower coal group have a slightly different stratigraphic interval from that in the northern part of 

the area. None. of the coal beds in the southern part of the area are thick enough to constitute coal 

reserves. 

Two key beds help to correlate the beds in th~ lower coal group ·~n the southeastern part of 

the area with those in the Tipton Buttes area west of Red Desert Flat. These key beds are not present 

in the northern part of the area. One of the key beds underlies the shale tongue at the base of the Luman 

formation. It consists of a thin (2 or less feet) fossiliferous sandstone bed, and throughout most of its 

extent contains numerous fossil worm burrows whose long axes are normal to the bedding. The sandstone 

filling the burrows is softer than the surrounding rock and in plan view the weathered surface of this 

bed is covered with circular pits averaging about 1/4-inch in diameter (pl. 8). This peculiarity led to 

nicknaming it the "wormy" sandstone. The "wormy" sandstone is generally 35 to 40 feet above Battle 

No. 1 in the southern part of the map area. 

The second key bed is a gray-black limestone, which occurs about 200 feet below the top of · 

the Red Desert tongue. a few feet below Tierney No. 1 (fig. 4, pls. 5, 6 and 8) and contains abundant 

mollusk fragments. Locally the fossils have been leached out :giving the limestone bed a perforate appear­

ance, which gave rise to the ntckname, "holey" limestone. The limestone is about one foot thick in the 

east-central part of sec. 22, T. 20 N., R. 95 w. This limestone is thin but prominent and well exposed 
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around the 'Qaze of the largest of the Tipton Buttes (ple 13} in seco 27. Te 20 No. R. 96 We The Tierney, 

Monument-and Battle coal zones above the "holey" Hmeswne and below the "wormy" sandstone crop 

out in an east ·west belt throughout the sou1them part of the map areao 

The uppercoal group crops out south ofUo s. H!ghw.ay 30 where it is represented by thin coal 

and catbonaceous beds with one exceptionQ Neat the southeast corner of the area in the NE 1/4 seco 7, 

T., 19 N.,, ·R~ 94 w. a five-foot coal bed crops out direcdy beneath the molluscan coquina at the base 

of the Tipton., The westward continuation of the coquina is shown in plate 11. The coal bed thins 

abruptly westward but maintains a five=foot thickness for several miles eastward and southeastward before 

thinning to less than 2. 5 feet. Thus. this bed makes a lenticular outcrop around the qottheast corner 

of the Washakie Basin. In some places it is mined by the local ranchers (Bradley, 1945). 

URANIUM IN COAL 

Nearly all of the coal ?eds that crop out in the central part of the Great Divide Basin contain 

from o. 001 to 0. 003 percent uranium., In some places. parts of these beds apparently contain no uranium 

and in other places parts of these beds contain as much as 0., 026 percent uranium (figo 5, localities 15 

and 27). 

In general, the least uraniferous coal beds are those in the western and southern parts ?f the 

area and the most uraniferous are those in the central and northeastern parts. The higher concentr~tions 

of uranium (defined as 0. 003 percent uranium or more) are found in the coal beds that underlie an ~-f~a 

a few miles wide that extends southeastward from the "peninsula!' mi "the northwest side of Lost Cre~k flat 

to and for an undetermined distance beyond the south edge of Battle Spring Flato 

This area of higher concentrations of uranium in coal coincides approximately with 1) the 

east side of the trough of the Red Desert syncline and 2) with the zone of interton~uing ·of the permeable 

arkosic sandstone beds of the Battle Spring formation with the less permeable and {~permeable sandstone, 

siltstone, clay shale and p<:~.per-shale beds of the Wasatch and Green River formationso 
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The areal distribution of uranium in coal beds may be described in various ways. The 

uranium content decreases westward with distance from 1) the Battle Spring form~tion, 2) the trough of 

th~ Red Desert syncline, 3) the zone of intertonguing (facies changes). And inasmuch as the thickest 

coal beds, which lie on the west side of the trough of the Red-Desert syncline, contain far less uranium 

than the thinner beds on the east side, it may be stated that ·the uranium content decreases as the thick-

ness of the coal beds increases. Thick coal beds and high uranium content are in effect mutually exclusive. 

Plate 18 of A (sections B-Bf) shows the apparent relationship of uranium content in the Luman 

coal zone to southwest-northeast facies changes across the Red Desert syncline. The geologic setting 

of the Luman coal zone is very similar to that of all the coal zones in this area. The average uranium 

and ash content shown in the graphs for each locality is the weighted average of the coal bed .exclusive 

of clay shale and carbonaceous shale partings. 

As shown in plate 18 A the uranium content of the Luman No. 2 coal bed ranges from about 

0. 002 percent at the left or west side of the diagram to about o. Ol2 percent in the middle, near the 

axis of the syncline. From locality 1 to locality 4, about 1. 8 miles apart, the uranium content ranges 

from o. 0023 to o. 0055. an increase in percent uranium of o. 0032. From locality 4 to locality 5, about 

0. 7 mile apart the uranium content rises to o. 009, an increase of o. 0035 in less than half the di$.tance 

between localities 1 and 4. From locality 5 the uranium content inqeases eastwa.rd to a maximum of 

o. 012 percent at locality 7 and then decreases again at locality B. Eastward beyond this point the J.,ti~an 

No. 2 coal bed grades completely into a carbonaceous shale and .then pinches out. At locality 15, the 

Luman No. 2 bed consists of a few inches of carbonaceous shale and contains o. 002 ?ercent uranium. 

The relatively sharp rise in uranium content of Lu~an No. 2 between localities 4 and 5 coincides 

/ 

with the fi~t appearance in the section of coarse-grained permeable rocks, and all the localities (5-8) 

with the relatively higher concentrations of uranium are in or near the lowest part of the syncline. 
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Data used to construct plate 18 are taken from surface and auger samples_/ (fig. 5) and 

core samples (figs. 7 and 8). The sample localities shown by an arbitrary series of numbers on plate 18 

correspond to the map localities (fig. 2) as follows: 

Locality number 
plate 18 

Locality number 
figure 2 

1 o o • o • ., .. • • • • • • • • • • • • • • • 1 (core hole) 

2 0 7 (surf~ce section) 

3 • 8 ( ' .. 
4 e 9 ( .. 

5•a•••o•e•••• 11 and 12 (auger holes, average) 

6 • 14 (surface section) 

7 0 16 ( 

8 0 •••• 18 ( " 

1 core hole) 

10 0 7 (' ~ ,, " 

12 0 • 17 (auger hole) 

13 .. eoeott•••••••••••••o• .. 5 (core hole) 

6 ( .. 

15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G 0 G 0 9 ( ft tt ) 

_/ Ash content of auger samples estimated. Comparison of weighted ash contents of five auger 

samples and nearby core samples from the same coal bed indicates that the ash content of an auger 

sample ranges from 43 to 69 percent and averages 55 percent too high. 
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The graph of Luman No .. 1 (pl., 18A) also shows a rise in uranium content from southwest 

to northeasto The uranium content rises from Oo 002 at locality 9 to 0" 004 percent at locality 11" lt 

reaches a maximum of 00 0082 at locality 13 and gradually diminishes to o. 006 percent uranium at 

locality 150 About 3 miles east of locality 15. near the east edge of the map areao Luman .Noo t con­

sists of about 5 feet of carbonaceous shale and has a uranium content of o. 002 percent" The greatest 

concentraHon of uranium in coal coincides with that part of the section containing tbe largest amoupts 

of coarse~grained permeable.rocks ., The maximum concentration is in the first locality east of the 

axis of the syncline. At locality 15 where there is a local decrease of permeable rocks in the· sectionD 

the uranium content likewise qecreasesb 

These two examples of the dependence of the amount of uranium in the coal beds on the 

degree of permeability of the overlying and underlying rocks and on the synclineD taken aloneo are not 

conc~usive; but~ inasmuch as the same general relationships can be observed in all the coal beds of this 

area. it seems highly probable that the uranium entered the coal beds from groundwater moving down­

structure along permeable beds of the Battle Spring formation., 

The apparent relationship of the ash content with the uranium content in the coal beds 0 

shown in plate 18A. is believed to be almost entirely fortui:touso The margins of the swamps in which 

the Luman No" 1 and No., 2 coal beds were formed were near the northeast edge of the map areaD north 

of Battle Spring Flat. so that an increase in ash content of thes-~ beds from west to east was to be expected 

even if the coal beds of this area had never been subjected to uranium mineralizationo Mineralogic 

and chemical studies by Breger9 Deul and Meyerowitz (1955) showed that in a sample from the Luman 

No. 1 coal bed (map locality 15. figso . 2 and 5) the organic components carried 98 percent of the 

uraniumo Petrologic studies by Schopf and Gray (in preparation) of -an 8~inch core sample of the Luman 

No. 1 coal bed ta ken from a core hole drilled near core hole 5 (figs. 2 and 8) showe.d very nearly the 

same resultso 
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In light of the foregoining~ the only effect the . author can think of that impur~ties in coal 

might have on the distribution of uranium in coal is to make the impure coalsiightly more permeable 

and thus slightly more accessible to uranium-bearing groundwatero The observations of Sch9pf and 

Gray (in preparation) that " •• o highly uraniferous layers usually have a considerable amount of amorphous 

waxy and clayey mineral matter and commonly lie adjacent to a .layer of greater mineral content .. " 

might be explained in that way. 

Locally, relatively high uranium concentrations in co.a.l beds seem related to sand an,d 

gravel deposits of probable Pleistocene age. At a locality about two miles southeast of Lost Greek Butte, 

in NE 1/4 sec. 31, T. 23 N., R. 94 W. a layer of sand and gravel about 20 feet thick rests on a 10-

foot sequence of coarse-grained sandstone which directly overlies a 10-inch coal bed (Butte No. 1). 

The average uranium content of the coal bed is o. 009 percent. Another thin coal bed (Battle No. 3) 

about 45 feet lower in the section is overlain directly by a 20-foot bed of low grade oil shale (shalEt 

1 of the Luman tongue) and contains only o. 0015 percent uranium. Two other samples of Butte l\lo. 1 

coal bed collected from outcrops 500 and 1, 000 feet east of the first locality contain o. 005 and less th~n 

o. 001 percent uranium respectively. The eastward decrease in uranium content of the Butte No. l coal 

bed is local and is associated with an increase in interval between Butte Not 1 and the sand and grflvel 

layer, and also is associated with a gradation from coarse-grained sandstone to clay shale in the beds 

directly above Butte No. 1. 

In the SE 1/4 sec .. 25, T. 22 N., R. 95 W., about 8 miles south of Lost Creek Butte, the 

uranium content of 5 coal beds distributed ~hrough , 80 feet of section ranges from Oo 014 percent in the 

highest (Monument No., 1) to absent in the lowest (Tierney No.. 5; locality 48, fig. 6). The highest 

coal bed is directly overlain by a 20-foot sequence of rnedium-.grained sandstone beds wh.ich is capped 

by a layer of sand and gravel about 10 feet thick., The four lower coal beds are interbedded with clay 

shale, siltstone and fine -grained sandstone. Chemical analyses of sand and gravel samples from both 

localities showed o. 003 or less percent equivalent uranium and less than o .. 001 percent uranium.. Pre-

sumably the water in which the sand and gravel were deposited was uranium-bearing, and most of the uranium 
that may have been deposited with the sand and gravel has since been leached a,nd redeposited in the first 
coal bed beneath it. 
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S CHROECKliNGERTTE DEPOSITS 

Schroeckingerite (NaCa3(U02)(C03)3 (S04) F~ 10H20) is a yellow-green secondary mineral 

containing 260 8 percem uranium (Fronde! and fleischerp 1955) which was discovered in the Red Desert 

area by the late Mrso Minnie McCormick of Wamsutterp WyomingD prior to February 19378 The 

mineral was thought to be new and was Jrnamed dakeite by Larsen (1937)Q Later Novacek (1939) showed 

that dakeite was a synonym for scl)roeckingerite which had been named many years previously. Con-

sequently the name dakeite has been abandoned. 

The schroeckingerite locality is in the northeast corner of the map area in sections 30 and 

31. T., 26 NQ p R., 94 w. The Geological Survey conducted brief intermittent reconnaissance investi-

gations of the locality from 1944 to 1950 and detailed investigations from 1951 to 1953. The results 

of these investigations are described in detail in reports by Wyant, Sharp and Sheridan (in preparal!:ion) 

and Sheridan, Maxwell and Collier (in preparation). 

The deposits are caliche-like and are confined to the alluvium and the upper several feet 

of the underlying bedrock. The schroeckingerite was formed so recently that the uranium and its dis-

integration products have not attained radioactive equilibrium (Wyant, Sharp and Sheridan, in preparation)o 

Reconnaissance mapping and stratigraphic studies by the author indicate that at least part of the bedrock 

of the schroeckingerite locality is:·m :the Tipton tongue of the Green River formation. The presence of 

low-gralie oil shale suggests, furthermore, that some of these beds are in the upper part of the lower 

Tipton., (See stratigraphic discussion of the Tipton tongue. and the restored section and geologic map 

on figure 2.) 

ORIGIN OF THE URANIUM DEPOSITS 

Wyant. Sharp and Sheridan (in preparation) consider two ways in which the uranium may 

have accumulated in the coal beds of the Red Desert area. 1) Syngenetic--the uranium was introduced 

by ground and surface water into swamps where coal was forming and was fixed before coalification by 

biogenetic processes or by carbon fixation; and 2) epigenetic--the uranium was leached from overlying 
source rocks. such as volcanic ash. by ground and surface water and canied down to precipital!:e in. or be ad­
sorbed by lignite. 
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They expressed a preference for explanation 1) a syngenetic or at le~st pre-coalification 

origin for the uraniferous lignite beds in the Red Desert area. 

Because of the much greater amount of information-now available for this area the s1,1ggested 

explanatioqs outlined above can be refined and amplified as follows: 

1) Syngenetic--the uranium accumulated while the coal was forming (early Eocene time). 

It was introduced into the swamps by ground and surface water or by direct uranium-bearing ash falls. 

Possible sources of uranium: a) the Granite Mountains, b) the Battle Spring formation, 

c) a deep-seated hydrothermal source emplace<;} during or shortly before early Eocene time, d) volcanic 

eruptions during early Eocene time. 

2) Diagenetic-- the uranium accumulated during or short~y after the formation of the coal, 

but before hardening of the coal and the surrounding sediments. 

The Eocene rocks were folded prior to the deposition of younger rocks (Browns Park of this 

report) inasmuch as none of the Eocene rocks show signs of having been folded while still in an uncon­

solidated state. Lithification of the coal-bearing rocks must have occurred no later than the closing 

stages of Eocene time. Thus the time of mineralization under the diagenetic explanation was confined 

to the Eocene. The uranium was introduced primarily by groundwater, and to some extent, by ~urface 

water and direct volcanic ash falls. 

Poadble sources of uranium: a) the younger parts of the Wasatch and Green River formations, 

b) the Bridger formation and c) the sources listed under the syngenetic explanation above. Hydrothermal 

sources could have come into exi~tence any time during the .Eocene. 

3) Epigenetic--the uranium accumulated after the coal beds and surrounding rocks were 

formed, hardened, folded and eroded. Mineralization occurred after the close of the Eocene. Uranium 

was introduced into the coal by circulating groundwater. 
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Possible sources of uranium: a) the Battle Spring formationo b) the Granite Mountains_/, 

c} post~Eocene sedimentary rocks d) post- Eocene deep~seated hydrotherma.l sources and e) post Eocene 

volcanic ash falls. 

h is doubtful that upper Eocene and Oligocene rocks ever covered the map area. The only 

identifiable post-Eocene Tertiary rocks in the map area are confined to the northern edge and belong to 

the Browns Park formation of Miocene age. Pliocene rocks overlie Miocene rocks in the Granite 

Mountains (J .. D., Lovea 1952, written communication) and quite possibly at one time overlay the Browns 

Park :of the map area. 

The basal conglomerate and the interbedded arkosic and tuffaceous sandstone beds in tpe 

lower part of the Browns Park formation of this report are believed by some geologists to be either of 

late Eocene or Oligocene age or both (Nace, 1939, p. 25; J. D. Love, oral communication. 1951; 

Wyant, Sharp and Sheridan, in preparation; w. G. Bell, oral commuflication, 1953)3 

4) In addition to the above, it may be that a combination of all three methods could have 

accounted for the present day distribution of uranium in coal. 

The author believes that the following epigenetic explanation. one of the possibilities listed 

under 3). is more likely to be closer to the true explanation than any of the others. 

The uranium accumulated after the coal~bearing Eocene rocks were formed, hardened, 

folded and erqded, and after the Eocene rocks were buried by uranium-bearing post-Eocene rocks. The 

ura~ium was introduced almost entirely by groundwater moving downward and then laterally for COJl~ 

siderable distances guided by structural conditions and stratigraphic facies changes. 

The source of the uranium was the Browns Park formation. The uranium in this formationo 

undoubtedly contained in volcanic constitutents such as glass shards, presumably would not be released 

until the shards were devitrified (Waters and Granger, 1953, p. 2l)Q The process of ' transferring uranium 

from the Browns Park formation to underlying rocks began as soon as that formation came into existence, 

but probably the transfer of the bulk of the uranium took place after deposition and lithification of the 

Browns Park formation and overlying Pliocene rocks, if any, and after post-Pliocene uplift giving_llurface 
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and groundwater a chance to percolate through these rocks and ,leach the uranium, The process of 

devitrification likewise wquld not be rapid until after lithification and uplift of the post-Eocene Tertiary 

Objection:; to a syngenetic or dlagenedc origin for uranium occurrences in coal aret 1) the 

dist~ibution of uranium apparently is influenced by regional stru.cture and 2) the vertical and late~al 

dbtribution of uranium in coal is considerably less uniform than would reasonably be expected if the 

uranium accumulated at the time the coal was formed or shortly thereafter. 3) Some of the more 
uraniferous coal beds are definitely associated with Pleistocene gravel deposit~. 

Larsen (1937, Po 7) believes that the final steps in the formation of the schroeckingerite 

deposits are 1) rising of water solutions to the surface by capillarity, 2) evaporation of th~ water, 3) 

deposition of dissolved minerals. Wyant, Sharp and Sheridan (in preparation) agree and fur~her note that 

the deposits are confined to the Cyclone Rim fault zone and are apparently related to iron-sta~ned sol\l,ion 
schroeckingerite 

zones. The southern limit of this fault zone is shown south of-tbe,'llocalityon figure 2 of the present 

report. They concluded that the zone of faulting is a major control for the localization of the 

schroeckingerite deposits. 

To the above information on factors controlling groundwater movement, the 3Uthor wouid 

add the following. (See abo discus3ion of the schroeckingerite area in section on structure.) 

Plate 18, section C-C', is a diagrammatic south-north structure section across the graberi 

along whose southern border the schroeckingerite deposits are located. The section shows only majQr 

stratigraphic units and structural features. The Miocene rocks have been projected ipto the plane of 

s-ection. Numerous small east-west trending south-dipping normal faults that occur in the schroeckingerite 

locality (Wyant, Sharp and Shefidan, in preparation; Sheridan, Maxwell and Collier, in p~;eparation) 

are not shown. A structure section drawn from west to east nearly normal to section c .. c• and along 

the axis of the syncline in the graben, would show that the syncline plunges e.astward, flattens out in 

the area northwest of the schoreckingerite deposits, and rises again east of the deposits (fig. 3). The 

structural setting is such that groundwater north of the schroeckingerite deposits presumably is under 

hydrostatic pressure from the west, north and east.._ Lost Creek flows south f.Cross the struoqually lowest 

part of the graben. 
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The asymmetric disn:ribution of the deposits with respect to Lost Creek {.nearly all of the 

deposits lie east of Lost Creek) may be due to the fact that the graben is structurally higher in the west 

causing the area of hydrostatic equilibrium to be displaced slightly eastward, up-structure from the 

lowest part of the syncline in the grabeno 

The stratigraphic and structural circumstances and the caliche-like nature of the schroeckingerite 

make it highly probable that the deposits are made by evaporation of uranium-charged ground water 

brought to the surface by a combination of artesian conditions and capillary action. 

SOURCE OF THE URANIUM 

In discussing the results of laboratory experiments demonstrating the facility with which low 

rank coals can extract uranium from aqueous solutionp Moore (1954) states~ "The uranium is apparently 

retained in the coal by an irreversible processe " 
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Wyamo Sharp and Sheridan assumed that uranium could be leached from coal by groundwater 

because most of the nine surface samples of coal and carbo~ceous .shale which they collected apparently 

contained an insufficient amoum of uranium (U" determined by chemical analyses) to account for the 

radioactivity (eU" determined radiometdcally)Q 

Chemical and radiometric analyses of 485 samples of coal. carbonaceous shale, carbonaceous 

siltstone, black shale and coaly shale taken from the cores shown on figures 7 and 8 show ~that only six 

samples (none of which were coal) contain an excess of eU over U of more than 00 003 percent (maximum 

analytical error)" indicating that the uranium in the coal beds of this area is-not subject to leaching 

by the present groundwater" 

Breger., Deul and Meyrowitz (1955. p .. 620-621) point out that the presence of scqroackingerite 

in this area suggests that the groundwater contains uranium in the form of soluble alkaline or alkaHne­

earth uranyl carbonate" Alkaline uranium~bearing groundwater not only is incapable of leaching uranium 

from coal but would mqst probably surrender its uranium to the coal upon contacto 

The above practically rules out the possibility that the ur-anium in the schroeckingerite 

deposits came from underlying uranium-bearing coal beds. 

The groundwater and/or surface water which carried the uranium now in the coal beds and in 

the schroeckingerite deposits could have acqqired the uranium from 1) a deep-seated hydrotherma~ 

source, 2) from granite-derived uranium minerals in the arkose of the Battle Spring formation, or 3) 

from the weakly uraniferous tuffaceous Browns Park formation. Oth~r possible sources appear to be too 

improbable to consider o 

The author know~- of no conclusive evidence to support the first possibility in this area. ::.: _ 

Iron-staining. carbonate veins (Lincoln R. Page, oral communication) and iron oxide cement in the 

rocks associated with the schroeckingerite deposits cannot be considered as unequivocal evidence of 

the presence of a hydrothermal source beneath the schroeckingerite locality or surrounding areas inasmuch 

as these features can also be formed by action of groundwater that has not come in contact with hyq~o­

thermal solutionso 
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The lava flows cappillllg the Leillicite Hills" some 50 miles southwest of the scbroecidngerite 

I 

locality. are too far away tto be ci1ted as evidence of a deep""seated hydrothermal source that might have 

contributed uranium directly to 1the schroeckingedtte depositso The suggestion that such a hydrothermal 

body might have comrilbmed uranium to grom1dlwater which then carried the uranium westward to the 

schroeckingerite deposits and to the coal beds Jurn comradieted by the distribution of the uranium depositso 

Contrary to what might be expected under sl..llch a hypotheslls the uranium coment of the coal beds 

increases eastward with distance fmm tthe Leuciltte Hillso and the depo~i[S o both in the coal and in the 

schroec.ki..n.gerite deposi1ts 0 are sll.tuated adversely with respect to structural and stratigraphic controls of 

hypothetical groundwater moveme~t from the LeucHe Hills eastwardo 

The possibility tha1t the Battle Spring formation was the source of the uranium. is in the 

authoros opinion;, impmbableo The arkosic sands1tone beds were clearly derived from the Granite Mountains 

north and northeast of the map areaQ Inasmuch as the uranium in minerals that withstand transportation 

well, such as mona,z ll.te 9 is not lpachable under normal groundwater conditionso consideration must be 

given to interstitial manium that may be present in the granite of the Granilte Moumainse Such interstitial 

uranium from granites elsewhere is said to be readily leachable (Larsen. Jro, and Phair, 1954, Po 80). 

But whether the inters1titial uraniu,m is readily leachable under field conditions is uncertain. 

The Granite Mountains are overlapped by a minimum of 900 feet of weakly uraniferous 

tuffaceous rocks (~oveo 1952 0 written communica tion) that almost certainly at one time completely 

covered them and it may be difficult to determine how much of the interstitial manium that may be 

present in the granite was derived fmm magma and how much of it from overlying uranium-bearing 

tuffaceous rockso 

The suggestion that the overlying wffaceous rocks may have supplied the interstitial uranium 

that may be present in the granite of the Granite Mountains is essentially the same as that made by Hurley 

(1950Q p8 5) to explain discrepancies in helium age determinations of igneous rocks: .. If it is true that supergene 

alterations have effected \these changes in igneous :rocks, the cause of low hefium-ages in igneous rocks 

may be due to modification of the radioactivity late in the rocksa. history rather than the losses of helium." 
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f rom previous discwsJi.ons it seems certain that structure played an important r~le in deter-

mining the distribution of the uranium in this areac Kt then seems difficult to explain the widespread 

occurrences of uranium in coal far removed from the Battle Spring formation and in structurally unfavor-

able positions 0 if that formation were the scmrce of the uraniumo 

The coal beds in the Tllpton Buttes area locally contain as much as Oo 005 percent uranium 

(Tierney Noo 5 at the locality shown in plo 13)u yet they are many .· miles from the Battle Spr~ng ~q.~mation 

and are separated from it by the Wamsutter (?) archo 

A sample from a coal bed in the Fort Union form~tian many miles west of the map area on ,, 

the east flank of the Rock Springs uplift contai ned 0 0 025 percent uranium. Obviously, because ·of the 
. I 

structural and stratigraphic condi1tionso groundwater could not have carried uranium up-struct~ue frpm the 

Battle Spring formation to these localitieso Such widespread sporadic distribution of . uranium occurrences 

in an area that locally contains smaller well defined areas of relatively higher concentrat.ions, as along 

the Red Desert syncline. seems to require a widespread source of uranium • 

.In contrast to the real or apparent lack of evidence in favor of the two possibilities disc.~sed 

thus far, remnants of the weakly radioactive tuffaceous sandstone beds of the Browns Park formatiqp of 

Miocene age ,crop out less than a mile from the schroecking.e.J'ite deposits. Remnants of ·fhis for~ation 

are also preserved at the Rawlins Uplift and south at least as far as Baggs, Wyoming; and at Aspen, 

Mountain and other areas in the southern part of the Rock Springs Uplift southwest of the Great Divi~e 

Basino Similar rocks cap the Oregon Buttes in the northwest corner of the Great Divide Basin. Thus at 

one time these tuffaceous rocks quite likely covered the entire Great Div!de Basino 

These tuffaceous rocks are weakly radioactive and the following analyses of tuffaceous 
I 

saiidsr~rmade 'by analysts of the Geological Survey o Denver Laboratory are typical of the Browns Park 

formation in the northern part of the map area: 



Locality 

SE1/4 sec~ 24 
T. 26 N~, R,. 

95 w .. 
SE1/4 sec,. 14 
T. 26 NH R. 
95 w. 

SE1 /4 sec. 31 
T.27N.,,R,. 
95 w. 

eU 
(percent) 

.001 

.001 
,.002 

• 002 
.001 

93 

u 
(percent) 

0,.001 
0001 

Serial No,. · 

58387 

56751 
56752 
56864 

56865 
56866 

These few analyses are admittedly inadequate to support the contention that the Browns 

Park formation was the source ofthe uranium in this area., A suite of 20 samples of this formation, 

which were collected by the author for detailed analyses and study. unfortunately were lost in shipment. 

Nevertheless, the analyses available suggest that at one time this formation locally contained 

at lea.st o. 003 percent uranium, which has since been leached.. The upper part of the Bridger formation 

directly below the Browns Park contains numerous beds of silicified claystone and limestone, white and 

brown chalcedony layers·, and black, completely silica-replaced, fossil tree stumps and trunk segments. 

The silica in the upper part of the Bridger is interpreted to have been derived from the devitrification 

of volcanic glass shards in the overlying Browns ~~.Park •. Such a process would facilitate the oxidation, 

removal, and tr.;tnsport of the uranium in the shards. This possibUity was suggested by Waters and 

Granger (1953, Po 20-21) .. 

Miocene and Pliocene (?) rocks northeast, southeast and south of the central part of the 

Great Divide Basin are known to. contain uranium. Pliocene (?) rocks of th~ , Split 'Rock - area 
( 

(part of the Granite Mountains) contain as much as o .. 005 percent uranium and 0,. 016 percent equivalent 

uranium (J. D .. Love, written communication, 1952). Miocene (?) and Mio~ene rocks of the Miller 

Hill and Baggs areas1locallycontain more than 0.1 percent uranium (Love, 1953, p. 7; Vine and Prichard, 

1954, p. 4) .. 

The foregoing indirect evidence is in keeping with the suggestion that the source of the 

uranium in the central part of the Great Divide Basin probably was the Browns Park formation. 
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Though the uranium content of the Browns Park is low, such a source can adequately 

account for the large tonnages of uranium in the coal beds of this ~rea as well as its widespread areal 

dis tri button. 

The process of leaching of the uranium from tuffaceous beds stratigraphically high in the 

section by percolating ground water and the ,redeposition of uranium in coal beds lower in the section was 

advanced in 1950 as an explanation of the uranium occurrences in the coal beds of northwestern So~~h 

Dakota by Densono Bachman and Zeller (in preparation). There, the proximity of highly uraniferous 

coals to the tuffaceous beds of the Oligocene White River and the Miocene Arikaree formations cappmg 

the buttes served to fqcus attention primarily on the rb1e played by the downward movement of ground 

water; the necessity to postulate lateral movements Of any appreciable magnitude is absent. 

Becf!USe of the presence of numerous thick tongues of tmpermeable low grade oil shale 

throughout most of the coal-bearing area of the central part of the Great Divide Basin, the distribution 

of uranium cannot be explained primarily by downward -movement of uranium-bearing ground water 

and necessitates the supposition that lateral movements of water played the domfnant role in the em .. 

placement of the uranium in the coal beds. 

The a.uthor believes that the most. probable source of uranium in the coal beds and 

schroeckingerite deposits of this area was and is the weakly uraniferous tuffaceous sandstone beds of the 

Browns Park formation. Transfer of the uranium from the source rocks directly downward was prevente_d 

throughout most of the coal-bearing area by intervEJi:ling thick sequences of nearly impermeaple beds of 

the Green River formation. Where these impermeable beds were abs·ent and the source rocks rested on 

permeable Battle Spring formation, uranium-bearing water percolated downward and laterally for 

·several miles in response to structural and permeability controls such as the Red Desert syncline and the 

zone 6f facies changes described previously. 

Absorption of uranium by coal from groundwater is a process that generally seems irreversible 

in nature. The coal beds nearest the permeable tongues of the Battle Spring formation accumulated high­

er concentrations of uranium ~han did the coal beds farther away. 
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The pmcess of leaching and \transport C!f maniurn from the Browns Park formation to its 

present sites of deposition presumably commenced 1s soon as that fmmation came into existence, 

probably reached a climax in the wet periods of the Pleistocene and continues at a greatly diminisll~d 

rate todayo The vast areas once 1.llnderlain by the Browns Park formation are now represented by relatively 

small rerqnants and only in their vicini1ty0 as at the schroeckingerite locality, is the prpcess of leaching. 

transport, ?>nd deposition of uranium noticeable opmativeo 

S U G G E S T I 0 N S 1: 0 R P R 0 SPEC TIN G 

Uranium in coal 

The east flank and the trough of the Red Desert syncline offer the best possibilities for 

developing uranium-bearing coal if such an operatilon becomes economically feasible. No uranium 

minerals have been found as yet in the coarse -grained rocks that crop out in the coal-bearing part ~f 

the area. but it seems reasonable to suppose that prospecting might d isclose occurrences of uranium 

minerals in the coarse sandstone associated with coal beds within the map area and in the sandstone 

beds iii the area adjacent to the northeasto 

Schroeckinge rit e 

In prospecting for other schoreckingerite deposits all areas should be examined that are 

underlain by coarse-grained rocks whose structure would favor channeling and restricti~g the flow of 

ground water which in turn would enhance the pos!iibility of caliche-type uranium deposits. The most 

favorable (beca use of nearness to tuffaceous rocks, the hypothetical source of the uranium) such locality 

in the map area lies in the vicinity of Grass and Daly La kes in the extreme northwest corner of the map 

areao There the Browns Park. the Bridger and the Morrow r-creek all contain coarse-grained beds. and 

in the last named two. impermeable shale beds occur whidr guarantee the presence of some stratigraphic 

traps which could be mineralizedG The second and less favorable area lies along the fault zone in the 

vicinity of NilandQs Spring in To 25 No, R. 96 W., 
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Other uranium minerals 

While the manuscript of this report was being written 0 the writer was informed py J. D, L<Jve 

(written communicationo 1955) of the discovery of meta;.autunite by prospectors in conglomeratic beds 

in sec. 15, T. 26 N •• R. 96 W. Love indicates his belief that the conglomerates in which the mineral 

occurs are in place. U so, t?e mineral occurs in th~ Cathedral Bluffs tongue of the Wasatch. This 

.. 
occurrence is near one of the topographically highest parts of the map area and could not have been 

separated b,y any appreciable thickness of sediments from the Miocene tuffaceous rocks, :remnants~ of 

which are still preserved in this part of the area. Inasmuch as conglomeratic beds are numerous in the 

Cathedral Bluffs tongue from about the middle of R. 97 W. and eastward, and considerable parts of 

this area lie at relatively high altitudes, it seems probable that other finds will be made there, if the 

supposition that the tuffaceous beds of the Browns Park formation are the source of the uranium in this 

area is correct. 

Oil and gas 

Since the days of Hayden (1868, p. 252) the area now known as the Great Divide Basin has 

been considered to be a structural, as well as a topographic basin, and has received scant attention 

from oil geologists. ~he Great Divide Basin probably is synclinal in eastwest cross section, but it is 

anticlinal in north-south cross section (fig. 2 structure section and fig. 3). The resultant structure-is 

saddle-shaped: the Rock Springs uplift forms the west side and the Rawlins uplift forms the east side 

of the structurally high broad open parts of the "saddle';; the Washakie Basin forms the structurally low 

relatively narrow south side of the saddle; and the structurally ~omplex area of en echelon folds flnq 

faults, extending from the Green Mountains westward to Oregon Buttes, forms the north side. 
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The broad gentle Wamsutter(?) arch contains a number of structural highs on its cresto 

the largest of which is the Tierney anticline (fig~ 3) 0 -.It seems probable that these folds increase in 

amplitude with deptha The aJrcho which may be a continuation of the Wamsutter arch of Schultz (1920) 

or may be independent of it and en echelon to ito presumably was folded penecontemporaneously with 

the Rock Springs uplfit and the Rawlin~ uplifta In both these uplifts angular unconformities exist between 

Cretaceous and Paleocene rocks and between Paleocene and Eocene rocks. Even though the Wamsutter 

(?) arch might not have been as severely affected as these uplifts, it doubtless was affected to some 

extent; and, thereforeo the effects of deformation resulting in folds such as those shown in figure 3 

should be more pronounced at depth as is the case along the flanks of the afore-mentioned uplifts~ 

Certaiqly it seems unreasonable to assume that they die out with deptho There are a number of producing 

oil and/or gas fields peripheral to the Great Divide Basin so that it seems possible that within the Basin 

itself other oil or gas accumulations may be present. 

In addition to the structures shown on figure 3. the township tiers 25 and 26 North, which, 

were mapped in reconnaissance and without sufficient vertical control to draw a complete structure 

contour mapo apparently contain some geologic features of interest for oil prospectingo Several inferred 

anticlinal axes are shown on figures 2 and 3 and in addition, the southwest part of T. 26 No , Ra 96 W. 

and the southeastern part of To 26 N., R. 97 w. may be underlain by a broad fold or by a structural 

terracea This possibility is suggested by the broadening of the outcrop pattern of the Cathedral Bluffs 

tongue in these areasp and by the distinct change in the strike of the beds from northwest to northea-st 

as shown by the outcrop pattern of the overlying Morrow Creek member and the Bridger formation in t~e 

northern parts of these two townships. 

RESERVES 

Computation of reserves 

The following table shows the category cut-off limits used in calculating coa:l and uranium 

reserves shown on figures 9~27 e 
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MEASURED _i\ND INDICA TED COAL RESERVES INFERRED URANIUM RESERVES 

Category cut~off limits 

Thickness of 
coal (feet) 
10 or more 
5 to 10 
2. 5 to 5 

- Category cut-off limits 

Uranium in 
coal (percent) 
0., oio or more 

• 005 to o 010 
• 003 to a 005 

Uraniwh in coal 
ash (percent) 
o. 050 or more 

o 020 to • 050 
• 015 to o 020 

Coal beds less than 20 5 feet thick or which might be present more than 2 miles from the 

nearest surface section. auger hole or core hole are -not included in computation of reserves. Also ex-

eluded from consideration are those coal beds whose ash content exceeds 33 percent. or contain partings 

whose combined thickness is more than half the total thickness of the bed. 

Coal beds containing less than 00 003 percent uranium are excluded from uranium -in -coal 

reserve computation, but their uranium content is shown in the tables if the coal beds are 2. 5 or more 

feet thick. Similarly. coal beds whose ash contains less than o. 015 percent uranium are excluded f,:9p1 

computation of uranium-in-coal-ash reserves, but their uranium content is shown if the coal bed is 2. 5 

or inore feet thick. (See Block I, figo 90 ) 

Measured coal reserves are those within a half-mile radius of the nearest control point 

(surface section, auger hole, core hole)o Indicated coal reserves are those within a 2-mile radius of the 

nearest control pointo Measured and indicated reserves are combined into one category for the purposes 

of this report. About one-fourth to one-third of the total coal reserves (table 5) is measured coal. 

The tons of coal contained in each bed in the reserve areas was computed as follows: 

An isopachous map of each coal bed :was prepared for each townshipo It was impractic~1 to 

consider the three main beds of the Monument zone separately and the coal reserves shown for this zone 

are based on the combined thickness of Monument Noo 1, No. 2 and No. 3, except where otherwise 

indicatedo 



EXPLANATION 
Thickness in feet 

of cool reserve block 

~ 2.5to5 

r = block number 
L003l = overage % U in cool 

~·· ..... . 
Cool outcrop 

Dotted where concealed. 
---2.5'---

Coo I I sopoch 

Limit of indicated cool 

Strippoble coal reserve block 
l =block number 

t003} =overage % U in cool 

Stripping limit 
60 feet overburden ..... . . . 

Boundary of cool reserve block 
based on uranium content 

1-IEASUR.ED At"''D INDICATED COAL RESERVES 

Average 
Block Area thickness 
no. (acres) (feet) 
I 2,980 3.8 
II 956 3.8 
III 750 2.8 
Total Y 

Coal Y 
(short tons) 
20,000,000 

6,400,000 
3 1100,000 

30,000,000 

Ash?:/ 
(percent) 

17.0 
17.0 
17.2 

T.24N.,R.96W. 

INFERRED URANIUH RESERVES 

URANIUM IN ASH 

Average 
uranium content . Uranium 1/ 

(percent) ?:/ (short tons) 
0.013 

.016 170 

.016 100 
270 

URA1\JMf IN COAL 

Average 
uranium content 

(percent) y 
0.002 

.003 

.003 

Uranium Y 
(short tons) 

170 
100 
270 

P..ESERVES COVERED BY 60 FEET OP.. LESS OV'lillBURDEIJ (Included in the above) 

1 331 4.0 2,400,000 20.0 0.013 0.002 
2 261 2.7 1,300,000 17.2 .016 30 .003 30 
3 125 3.5 zso.ooo 17.0 .016 20 .003 20 
Total Y 4,500,000 50 56 

Y All tonnage estimates rounded to two significant figures. Dashes mean not calculated. See section, 
"Computation of reservesn for fonnulas used to obtain these estimates, a.'1d for cutoff limits. 

?:/ Analyses by the U. S. Geological Survey laboratory, Washington, D. C. 
l/ Calculated from percent ash and percent uranium in ash. 

Figure 9.--Reserves of uranium-bearing coal for Luman No. 2 bed in T. 24 N., R. 96 W. in central part 
of Great Divide Basin, Hyoming. 



l·lEASURED AND INDICATED COAL RESERVES 

T . 24N . ,R.9!5W. 

EXPLANATION 
Thickness in feet 

of coo I reserve block 

2 . 5 to 5 

I = b I o c k number 
c.ooa> =overage % U in cool 

--······ Cool outcrop 
Dotted where concealed 

-2.5'- ---
Cool isopach 

Strippoble cool resene block 
1= block number 

<.ooa> =average% U in cool 

Stripping limit 

60 feet overburden 

INFERRED URANIUH RESEnVES 

URANIUN IN ASH URANIUH IN COAL 

Average 
Block 
no. 

Average 
Area thickness 

(acres) (feet) 
Coal J/ Ash ?} 

(short tons) (percent) 
uranium content Uranium J/ 

(percent) ?J (short tons) 

Average 
uranium content 

(percent) 'Y 
0.004 

Uranium Y 
(short tons) 

910 I 

1 

3,542 3.8 24,000,000 20.0 0.019 910 

RESERVES COVERED BY 60 FEET OR LESS OVERBURDEN (Included in the above) 

607 3.8 4,100,000 26.0 0.017 180 0.004 180 

Figure 10 .--Reserves of uranium-bearing coal for Luman No. 1 bed in T. 24 N., R. 95 H. in central part 
of Great Divide Basin, Wyoming. 



HEASURED AND INDICATED COAL RESERVES 

Average 
Block Area thickness 
no. (acres) (feet) 
I 2,353 11.0 
II 1,765 7.5 
III 950 8.0 
IV 790 3.8 
Total y 

Coal Y 
(short tons) 
46,000,000 
24,000,000 
1..4,000,000 

5,300,000 
88,000,000 

Ash g/ 
(percent) 

11.5 
11.5 
11.5 
11.5 

! f J 1 

EXPLANATION 
Thickness in feet 

of coal reserve blocks 

10 or more 

5 to 10 

2.5 to 5 

I = b I o c k n IJim be r 
c.oo21 = overage % U in coal 
-2.5~­

Coal isopach 

----_---.. 
Limit of indicated coo I 

INFERRED URANIUN RESERVES 

URANiill1 rn ASH UR.A!'JIUH IN COAL 

Average 
uranium content Uranium Y 

(percent) g/ (short tons) 

Average 
uranium content 

(percent) 'jj 
Uranium y 

(short tons) 
0.013 

.013 

.013 

.013 

0.002 
.002 
.002 
.002 

Figure 11.--Reserves of uranium-bearing coal for Battle No. 3 bed in T. 24 N., R. 95 H. in central part 
of Great Divide Basin, Wyoming. 



EXPLANATION 
Thickness in feet 

of coal reserve block 

~ 2.5to5 

I= block number 
(.003) = average % U in coal 

~· · . . .. · 
Cool outcrop 

Datfed where concealed 

--2.5'-
Coal isopach 

Strippable coal reserve block 
1 =block number 

(.003)= average % U in coal 

Stripping limit 

60 feet overburden 

HEASUP..ED AND I NDICATED COAL RESERVES 

Block 
no. 
I 

Average 
Area thickness 

(acres) (feet) 
1,459 3.0 

Coaly Ashy 
(short tons) (percent) 

7,700,000 22.0 

T.23N.,R.96W. 

INFERRED URANJIDI RESERVES 

URANIUH IN ASH 

Average 
uranium content Uranium 11 

(percent) g/ (short tons) 
0.003 

URANIUM IN COAL 

Average 
uranium content 

(percent) 2/ 
0.001 

Uranium 11 
(short tons) 

RESERVES COVERED BY 60 FEET OR LESS OVERBURDEN (Included in the above) 

1 1,117 6,800,000 15.0 0.003 0.001 

Figure 12.--P..eserves of uranium-bearing coal for Homunent No. 2 bed in T. 23 N., R. 96 H. in central 
part of Great Divide .Basin, Wyoming. 



1.03 
EXPLANATION 

Thickness in feet 
of coal reserve blocks 

~ 
~ 

5 to 10 

2.5 to 5 

t = block number 
(.002l=averoge %U in coal 

,.-
Coo I outcrop 

Dotted where concealed 

Limit of indicated coal 

Strippable coal reserve block 
2. =block number 

coo ll =average % U in cool 

Stripping limit 
60 feet overburden 

Boundary of coal reserve block 
based on uranium content 

MEASURED AND INDICATED COAL RESERVES INFERRED URANiill1 RESERVES 

URANIUH IN ASH URANIUM IN COAL 

Average Average Average 
Block Area thickness · Coal 11 Ash ?} uranium content Uranium 11 uranium content Uranium 11 
no. (acres) (feet) (short tons) (percent) (percent) ?} (short tons) (percent) 2./ (short tons) 
I 2,833 7.0 35,000,000 17.7 0.012 0.002 
II 950 3.4 5,700,000 21.0 .007 .001 
III 271 5.5 2,600,000 12.0 .022 70 .003 70 
IV 226 6.4 21 6oo.ooo 12.0 .022 _1!2 .003 70 
Total 11 46,000,000 J.l,.O J.l,.O 

RESERVES COVERED BY 60 FEET OR LESS OVERBURDEN (Included in the above) 

1 1,168 6.0 12,000,000 17.7 0.012 0.002 
2 442 3.1 2,400,000 21.0 .007 .001 
3 271 5.5 2,600,000 12.0 .022 70 .003 70 
4 226 6.4 21 6oo.ooo 12.0 .022 _1Q .003 70 
Total y 20,000,000 140 140 

Figure 13 .--Reserves of uranium-bearing coal for rionument No. 2 bed in T. 23 N., R. 95 Vi . in central 
part of Great Divide Basin, Wyoming. 
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HEASURED AND INDICATED COAL RESERVES 

Average 
Block Area thickness 

no. (acres) (feet) 
I 1,905 3.5 
II 41 2.8 
Total 1/ 

Coal 1/ 
(short tons) 
12,000,000 

200,000 
12,000,000 

Ash?) 
(percent) 

15.0 
15.0 

EXPLANATION 
Thickness in feet 

of coal reserve block 

2. 5 to 5 

I= block number 
l.OOil =average% Uin coal 

,.,.--. ..... 
Co a I outcrop 

Dotted where concealed 

-- 2.~'-­
Coal isopach 

Limit of indicated coal 

Strippable coa I reserve block 
!=block number 

<.oo 1 >=average % U in coal 

Stripping limit 

60 feet overburden 

INFERRED URANIUH RESERVES 

URANTIJM IN ASH 

Average 
uranium content Uranium 1/ 

(percent) ?J (short tons) 
0.007 

.007 

URANTIJM IN COAL 

Average 
uranium content 

(percent) 'Y 
0.001 

.001 

Uranium 1/ 
(short tons) 

RESERVES COVERED BY 60 FEET OR LESS OVERBURDEN (Included in the above) 

1 1,575 
2 41 
Total 1/ 

3.6 
2.8 

10,000,000 
200,000 

10,000,000 

15.0 
15.0 

0.001 
.001 

Figure 14.--Reserves of uranium-bearing coal for Tierney No. 5 bed in T. 23 N., R. 95 W. in central 
part of Great Divide Basin, \·lyoming. 



1 o-5 ~· 

\ 

NEASURED AND ;J:NDICATED COAL RESERVES 

Average 
Block Area thickness Coal y Ash?} 
no. (acres) (feet) (short tons) (percent) 
I 1,070 3.2 6,100,000 18.9 
II 552 6.8 6,600,000 33.0 
III 92 6.9 11200 1000 33·0 
Total JJ 14,000,000 

T.23N.,R.94W. 

EXPLANATION 
Thickness in feet 

of cool reserve blocks 

5 to 10 

2.5 to 5 

I= block number 
L003) =overage % U in cool 

Cool outcrop 

u --o---
Fault 

-2.5'----
c ool isopach 

Strippoble cool reserve block 
r=block number 

coo a 1 =overage% U in cool 

Stripping limit 

60 feel overburden 

D-lFERRED URANIU14 RESERVES 

URANM1 IN ASH URANIUM IN COAL 

Average Average 
uranil.UD. content Uranil.UD. JJ uranium content Uranil.UD. Jj 

(percent) y (short tons) (percent) J./ (short tons) 
0.018 210 0.003 210 

.005 .002 

.008 .003 ..2.Q 
210 240 

RESERVES COVERED BY 60 FEET OR LESS OVERBURDEN (Included in the above) 

1 591 3.6 3,800,000 15.0 0.018 100 0.003 100 
2 184 6.9 2,200,000 33 J0 .005 .002 
3 40 8.5 580,000 33.0 .010 .003 20 
4 37 4-0 33.0 .005 .002 
Total JJ 

26o.ooo 
6,800,000 100 120 

Figure 15 .--Reserves of uranil.UD.-bearink coal for Battle No. 3 bed in southwest quarter of T. 23 N., 
R. 94 W. in central part of Great Divide Basin, Wyoming. 

I 



10 
EXPLANATION 

Thickness in feet 
of cool reserve blocks 

-~ 

~ 

10 or more 

5 to 10 

I= block number 
<.002) = overage % U in cool 

Coo I outcrop 

u ----0 
Fault 

- 10'-
Coal isopach 

Strippoble cool reserve block 
1 =block number 

(.002) =overage% U in cool 

Stripping limi.t 
60 feet overburden 

Boundq ry of coal reserve block 
based on uranium content 

T .23 N.,R . 94W. 

HEASURED Pu.!IJD lliDICATED COAL RESERVES INFERRED URANIUH RESERVES 

URANIUH IN ASH UR.ANitm ll~ COAL 

Average Average Average 
Block Area thickness Coal Jj Ash?} uranium content Uranium Jj uranium content Uranium Jj 
no. (acres) (feet) (short tons) (percent) (percent ) ?} (short tons ) (percent) 'jj (short tons) 
I 3,850 8.5 58,000,000 30.0 0.007 0.002 
II 951 12.5 21,000,000 31.0 .009 .003 590 
III 630 7.9 8.ooo.ooo 20.0 .017 lQQ .003 lQQ 
Total Jj 88,000,000 300 890 

RESERVES COVERED BY 60 FEET OR LESS OVERBURDEN (Included in the above) 

1 582 13.0 
2 269 8.9 
Total Jj 

11,000,000 
4 12001000 

15,000,000 

30.0 
31.2 

0.010 
.011 

0.003 
.003 

330 
llQ 
480 

Figure 16.--Reserves of uranium-bearing coal for Honument zone in southwest quarter of T. 23 N., 
R. 94 W. in central part of Great Divide Basin, Wyoming. 
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2.5' 

EXPLANATION 
Thickness in feet 

of coal reserve blocks 

10 ormore 

5 to 10 

2. 5 to 5 

I = b I ock number 
(.002l = avera .oe% U in coal 

u -o--
Fault 

. --- 2.5'-­
Coal isopach 

Limit of indicated coal 

. . . . . . 
Boundary of cool reserve block 

based on uranium content 

Strippab le coal reserve block 
r =block number 

<.oo2> =average% U in coal 

Stripping limit 
60 feet overburden 

HEASURED AND INDICATED COAL RESERVES INFERRED URANiill1 RESERVES 

URANIUM IN ASH URANIUM IN COAL 

Average Average Average 
Block Area thickness Coal Y Ash?:/ uranium content Urariium y uranium content Uranium Y 
no. (acres) (feet) (short tons) (percent) (percent) ?:/ (short tons) (percent) 'jj (short tons) 
I 1,695 7·4 22,000,000 25.0 0.008 0.002 
II 871 3.8 5,900,000 21.0 .009 .002 
III 189 10.1 1,900_,000 17.1 .010 .002 
IV 171 7.0 1 1200 1000 14..4 .021 _lrQ .003 _lrQ 
Total Y 31,000,000 40 40 

RESERVES COVERED BY 60 FEET OR LESS OVERBUP~EN (Included in the above) 

1 157 10.2 2,800,000 19.0 0.013 0.002 
2 88 9.7 1,600,000 19.0 .013 .002 
3 23 8.0 ~10 1 000 15.2 .018 10 .003 10 
Total Y 4,700,000 To To 

Figure 17.--Reserves of uranium-bearing coal for Tierney No. 6 bed in southwest quarter ofT. 23 N., 
R. 94 W. of Great Divide Basin, \'J'yOining. 



Block 

EXPLANATION 
Thickness in feet 

of coal reserve blocks 

5 to 10 

~f@l 2.5 to 5 

I= block number 
(.002)= average% U in coal 

,..--- .... · 
Coal outcrop 

Dotted where concealed 
.,...--. --2.5'-

Coal isopach 

Strippable coal reserve block 
4= block number 

(.002) = ave rage % U in co a I 

Stripping limit 
60 feet overburden 

Boundary of cool reserve block 
based on uranium content 

MEASURED AND INDICATED COAL RESERVES 

Average 
Area thiclmess Coal J/ 

T. 22 N., R. 95W . 

INFERRED URANIUH RESERVES 

URANIUH IN ASH UR.&TI.JIUI-1 :::N COAL 

Average Average 
uranium content Uranium J/ uranium content Uranium J/ Ash?:./ 

no. (acres) (feet) (short tons) (percent) (percent) ?J (short tons) (percent) ',2/ (short tons) 
I 3,750 7.7 51,000,000 21.0 0.007 0.001 
II~~ 357 4.2 2,700,000 13.0 .023 80 .003 80 
III 215 3.7 1,400,000 21.0 .007 .001 
rv 170 3.8 --------- 45.0 .004 .002 
Total J/ 55,000,000 8o 8o 

RESERVES COVERED BY 60 FEET OR LESS OVERBURDEN (Included in the above) 

1 2,020 7.1 26,000,000 21.0 0.007 0.001 
2* 225 4.2 1,700,000 13.0 .023 50 .003 50 
3 215 3.7 1,400,000 21.0 .007 .001 
4 170 3.8 --------- 45.0 .004 .003 
Total J/ 29,000,000 5o 5o 

{l- Monument No. 2only 

Figure 18.--Reserves of uranium-bearing coal for Monument zone in T. 22 N., R. 95 W. in central 
part of Great Divide Basin, Wyoming. 



EXPLANATION 
Thickness in feet 

of coal reserve blocks 

5 to 10 

2.5 to 5 

I::block number 
<.oo3l =average% U in coal 

Coal outcrop 

u ---
0 

Fault 
---. 2.5'-

Coal isopach 

Limit of indicated cool 

Strippoble cool reserve block 
1 =block number 

C.oo 1) =average o/o U in coal 

Stripping limit 
60 feet overburden 

HEASURED AND INDICATED COAL RESERVES 

Average 
Block Area thickness 
no. (acres) (feet) 
I 1,774 3.7 
II 697 2.9 
III 198 5.1 
Total Jj 

Coal Jj 
(short tons) 
12,000,000 
3,600,000 
1,800,000 

17,000,000 

Ash?:./ 
(percent) 

12.0 
19.0 
10.0 

1 

T.22 N. ,R. 95W. 

INFERRED URANIUH RESERVES 

URAl'UUM IN ASH 

Average 
uranium content Uranium Jj 

(percent) ?:./ (short tons) 
0.008 

.007 

.008 

URANIUH IN COAL 

Average 
uranium content 

(percent ) J.l 
0.001 

.001 

.001 

Uranium Jj 
(short tons) 

RESERVES COVERED BY 60 FEET OR LESS OVERBURDEN (Included in the above) 

1 1,181 
2 697 
Total Jj 

11,000,000 
3,600,000 

15,000,000 

12.0 
19.0 

0.010 
.007 

0.001 
.001 

Figure 19.--Reserves of uranium-bearing coal for Tierney No. 6 bed in T. 22 N., R. 95 W. in central 
part of Great Divide Basin, Vlyoming. 



EXPLANATION 
Thickness in feet 

of coal reserve blocks 

5 to 10 

2.5 to 5 

I= block number 
(.003)= average% U in co::. I 

.,....--- ..... . 
Coal outcrop 

Dotted where concealed 
---2.5'-

Coal isopach ....---- _____ __ 
Limit of indicated coal 

Strippoble coal reserve block 
1 = block number 

(.003) =overage % U in cool 

_..---
Stripping limit 

60 feet overburden 

HEASURED AND INDICATED COAL RESERVES 

110 

T.22N., R.95W. 

INFERRED URANIUN RESERVES 

URANIUM IN ASH URANIUH IN COAL 

Average 
Block Area thickness Coal J/ ASh ?:/ 
no. (acres) (feet) (short tons) (percent) 
I 4,261 3.3 24,900,000 1?.7 
II 614 3.2 3,5001 000 2}.5 
III 162 5.1 1,500,000 2f .O 

Average 
uranium content Uranium J/ 

(percent) ?:/ (short tons) 
0.009 

.007 

.008 

Average 
uranium content 

(percent) 'jj 
0.002 

.002 

.002 
Total J/ 30,000,000 I 

RESERVES -COVERED BY 60 iEET OR LESS OVERBURDEN (Included in the above) 

1 1,985 3.9 
3.2 
5.1 

14,000,000 
2 614 
3 162 
Total J/ 

2~.5 0.009 0.002 
3,500,000 23.5 .007 .002 
1 1 200 1000 26.0 .008 .002 

19,000,000 

I 

Uranium J/ 
(short tons) 

Figure 20.--Reserves of uranium-bearing coal for Tierney No. 5 bed in T. 22 N., R. 95 VJ. in central 
part of Great Divide Basin, Wyoming. 



r1EASURED AND lliDICATED COAL RESERVES 

Average 
Block Area thickness Coal Y Ash?:! 
no. (acres) (feet) (short tons) (percent) 
I 5,524 9.2 90,000,000 22.7 
II 1,226 10.4 23,000,000 13.0 
III 159 10.3 2,900,000 16.0 
rl 104 10.8 2,000,000 18.0 
v 52 4.0 ;no.ooo 32.0 
Total y ll8,ooo,ooo 

E XP LA NATION 
Thickness in feet 

of cool reserve blocks 

10 or more 

5 to 10 

2.5 to 5 

I = b I o c k number 
<.0021 =ave rage % U in cool --­Cool outcrop 

u ---0 
Fault 

--- 10
1

----

Coal isopach 

Strippable cool reserve block 
1 =block. number 

t002l=average% Uin coal 

Stripping limit 
60 feet overburden 

INFERRED URANIUM RESERVES 

URANIUM D~ ASH UR.fu"JIUH IN COAL 

Average Average 
uranium content . Uranium 11 uranium content Uranium 11 

(percent) 2/ (short tons) (percent) ?:/ (short tons) 
0.007 0.002 

.016 470 .002 

.009 .002 

.012 .002 

.007 .002 
470 

RESERVES COVERED BY 60 FEEl' OR LESS OVERBURDEN (Included in the above) 

1 
2 
3 
4 
5 

2,472 9.6 
188 10.7 
159 10.3 
103 10.3 

52 4.0 
Total 11 

42,000,000 24..0 
3,6oo,ooo 14.0 
2,900,000 16.0 
1,900,000 15.1 

360.000 32.0 
51,000,000 

0.007 
.016 
.009 
.Oil 
.007 

80 
0.002 

.002 

.002 

.002 

.002 

Figure 21. --Reserves of uranium-bearing coal for :t-Ionument zone in the west half of T. 22 N., R. 94 vl. 
in central part of Great Divide Basin, Hyoming. 
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EXPLANATION 
Thickness in feet 

of coal reserve blocks 

10 or more 

5 to 10 

2.5 to 5 

I = b toe k number 
L002) =average% U in coal 

Coo I outcrop 

u 
D 

Fault 

-- !0'--
Coal isopach 

Limit of indicated coal 

Boundary of coal reserve block 
based ·on uranium content 

Strippable coal reserve block 
4 =block number 

<.oo2>=average% U in coal 

Stripping limit 
60 feet overburden 

HE.ASlBED AND INDICATED COAL RESERVES INFERRED URANIUI-1: RESERVES 

URANIUN ll~ ASH URMHUH IN COAL 
Average Average Average 

Block Area thickness Coal Jj Ash ?} uranium content Uranium Jj uranium content Uranium Jj 
no. (acres) (feet) (short tons) (percent) (percent) ?} (short tons) (percent) 2/ (short tons) 
I 5,702 7.5 76,ooo,ooo 29.0 0.007 0.002 
II 2,886 3.7 19,000,000 17.0 .009 .001 
III 795 11.0 15,000,000 27.0 .008 .002 
IV 125 12.0 2,700,000 22.0 .012 .003 70 
v 180 2.6 830,000 19.0 .016 3 .003 3 
VI 70 6.0 7~o.ooo 16.0 .008 .001 
Total Jj 11.4,000,000 3 73 

RESERVES COVERED BY 60 FEET OR LESS OVERBURDEN (Included in the above) 
1 662 9.2 11,000,000 32.0 0.007 0.002 
2 515 11.0 10,000,000 27.5 .008 .002 
3 1,880 2.7 9,000,000 15.3 .010 .002 
4 300 5.7 3,000,000 32.0 .007 .002 
5 125 12.0 2,700,000 22.0 .012 .003 70 
6 180 2.6 830,000 19.0 .016 3 .003 3 
7 70 6.0 7~0.000 16.0 .008 .001 
Total Jj 37,000,000 3 73 

Figure 22.--Reserves of uranium-bearing coal for Tierney No. 6 bed in west half ofT. 22 N., R. 94 i'i. 
in central part of Great Divide Basin, Vlyoming. 



NEASURED AND INDICATED COAL RESERVES 

Average 
Block Area thickness 
no. (acres) (feet) 
I 2,760 3.0 
II 74 5.1 
Total y 

Coal Y 
(short tons) 
15,000,000 

660,000 
16,ooo,coo 

Ashy 
(percent) 

15.0 
16.0 

T.22 N.,R.94W. 

EXPLANATION 
Thickness in feet 

of cool reserve blocks 

5 to 10 

2.5 to 5 

l=block number 
<.oor> =overage % U in cool 

-
~----Co.ol outcrop 

u -o-
Fou It 

--- 2.5t­
Coal isopach 

Limit of indicated cool 

Strippoble cool reserve block 
r=block number 

c.oo r l =overo_ge% U in cool 

stripping limit 
60 feet overburden 

INFERRED URANiill-1 RESERVES 

URANIUM llJ ASH 

Average 
uranium content Uranium Y 

(percent) Y (short tons) 
o.oo6 

.005 

URANIUM llJ COAL 

Average 
uranium content Uranium y 

(percent) 2/ (short tons) 
0.001 

.001 

RESERVES COVERED BY 60 FEET OR LESS OVERBURDEN (Included in the above) 

1 2,340 
2 74 
Total y 

12,000,000 
660,000 

13,000,000 

15.5 
16.0 

0.006 
.005 

0.001 
.001 

Figure 23.--Reserves of uranium-bearing coal for Tierney No. 5 bed in west half of T. 22 N., R. 94 W. 
in central part of Great Divide Basin, Wyoming. 



EXPLANAT.ION 
Thickness in feet 

of coal reserve blocks 

5 to 10 

2.5 to 5 

I =block number 
<.002 > = average % U in coal 

C~l outcrop 

u -o-
Fault 

-5'---
Cool isopach 

Strippoble coo I reserve block 
1=block number 

(.002) =overage 0/o U in cool 

UEASURED AND I ND ICATED COAL RESERVES 

11.14 

T. 21N . ,R. 95W. 

~ 
~ 

INFERHED UR.ANIUl-1 RESERVES 

UI1.ANitm llJ ASH URANIUH D~ COAL 

Average 
Block Area thickness 
no. (acres) (feet) 
I 177 5.2 
II 107 3.7 
III 22 4.0 
Total JJ 

Coal JJ 
(short tons) 

1,6oo,ooo 
700,000 
160,000 

2,500,000 

Ash Y 
(percent) 

25.2 
32.0 
27.0 

Average 
uranium content Uranium JJ 

(percent) 6/ (short tons) 
o.oo6 

.006 

.007 

Average 
uranium content 

(percent) 2/ 
0.002 

.002 

.002 

RESERVES COVERED BY 60 FEET OR LESS OVERBURDEN (Included in the above) 

1 177 
2 107 
3 22 
Total JJ 

1,600,000 
700,000 
160,000 

2,500,000 

25.2 
32.0 
27.0 

0.006 
.006 
.007 

0.002 
.002 
.002 

Uranium JJ 
(short tons) 

Figure 24.--Reserves of uranium-bearing coal for Tierney No. 5 bed in T. 21 N., R. 95 W. in central 
part of Great Divide Basin, \.·lyoming. 
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~ knc.4 ~~ m,3 

EXPLANATION (.003) Oc.oo2> (.002) 

Thickness in feet 
of cool reserve block 

& ~ 2.5 to 5 
. 
~ r =block number 

L002) =overage % U in cool 

Cool outcrop 

u - -- -D 
Fault 

Strippoble cool reserve block 
I=block number 

C002)=overoge %Uin cool 

T. 21N.,R . 94W. 

:t-1EASURED AND INDICATED COAL RESERVES INFERRED URANIUM RESERVES 

URANIUM IN ASH URANIUM IN COAL 

Average Average Average 
Block Area thiclmess Coal Y AshY uranium content Uranium Jj uranium content Uranium Jj 
no. (acres) (feet) (short tons) (percent) (percent) y (short tons) (percent) J./ (short tons) 
I 53 3.3 310,000 24.0 0.010 0.002 
II 39 2.6 180,000 16.0 .016 5 .003 5 
III 13 4.6 uo,ooo 15.0 .008 .001 
IV 18 3.1 1oo,ooo 16.0 .008 .001 
Total Y 700,000 5 5 

RESERVES COVERED BY 60 FEET OR LESS OVERBURDEN (Included in the above) 

1 53 3.3 310,000 24.0 0.010 0.002 
2 39 2.6 180,000 16.0 .016 5 .003 5 
3 13 4.6 110,000 15.0 .008 .001 
4 18 3.3 100.000 16.0 .008 .001 

Total Jj 700,000 -5 5 

Figure 25 .--Reserves of uranium-bearing coal for Tierney No. 6 bed in west half of T. 21 N. 1 R. 94 W. 
in central part of Great Divide Basin, \•Jyoming. 



:1-:!EASURED AND INDICATED COAL RESERVES 

Average 
Block Area thickness 
no. (acres) (feet) 
I 404 4.0 
II 261 3.9 
III 110 4.5 
Dr 11 5.2 
Total y 

Coal J} 
(short tons) 

2,900,000 
1,800,000 

880,000 
100,000 

5,700,000 

Ash gj 
(percent) 

15.0 
15.0 
21.8 
16.0 

T. 21 N., R. 94W. 

EXPLANATION 
Thickness in feet 

of coal reserve blocks 

5 to 10 

2.5 to 5 

1 =block number 
(.OOil =average% U in coo I 

.,..--______ 
Coal outcrop 
,--- .!:L-

Foult 0 

..-----s'-
Coa I isopach 

Strippoble cool reserve block 
I= block number 

(.ooo= average% U in coal 

INFERRED URANIU!v1 RESERVES 

URA._l\IIUH IN ASH 

Average 
uranium content Uranium Y 

(percent) gj (short tons) 
0.007 

.004 

.004 

.005 

URANIUN D'J COAL 

Average 
uranium content 

(percent) 2./ 
0.001 

.001 

.001 

.001 

Uranium y 
(short tons) 

RESERVES COVERED BY 60 FEEl' OR LESS OVERBURDEN (Included in the above) 

1 404 
2 261 
3 110 
4 11 
Total y 

2,900,000 
1,800,000 

880,000 
100,000 

5,700,000 

15.0 
15.0 
21.8 
16.0 

0.007 
.004 
.004 
.005 

0.001 
.001 
.001 
.001 

Figure 26.--Heserves of uranium-bearing coal for Tierney No. 5 bed in west half of T. 21 N., R. 94 ~v. 
in central part of Great Divide Basin, .Hyorning. 



T. 
21 
N. 

T. 
20 
N. 

EXPLANATION 
Thickness in feet 

of cool reserve block 

2.5 to 5 

I=block number 
<.oor J =overage% U in cool 

~ 
Cool outcrop 

---
Coal isopach 

--- - --------- --Limit of indicated cool 

Stri ppoble coal reserve block 
I= block number 

<.oo r l =average % U in cool 

Stripping limit 
60 ·feet overburden 

R.95 w. 

l·:iEASURED AND INDICATED COAL RESEIWES 

Block 
no. 
I 

Average 
Area thickness 

(acres) (feet) 
4,800 2.6 

Coal 1/ Ash?} 
(short tons) (percent) 
22,000,000 

R.94W. 

2.5' 

R.94W. 

INFERRED URAt'JIUH RESERVES 

T. 
21 
N. 

T. 
20 
N. 

URA.l'IJIUN IN ASH URANIUM IN COAL 

Average 
uranium content Uranium 1/ 

(percent) g/ (short tons) 

Average 
uranium content 

(percent ) 2./ 
~*0.001 

Uranium 1/ 
(short tons) 

RESERVES COVEHED BY 60 FEET OR LESS OVERBUHDEN (Included in the above) 

1 2,152 2.6 10,000,000 

~:- Estimated equivalent uranium 

Figure 27.--Reserves of uranium-bearing coal for bed E in Tps. 20-21 N., Rs. 94-95 W. in central part 
of Great Divide Basin, VJyorning. nus 
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The isopach interval used on the work sheets was as small as 1 foot or one-half if necessary, 

but only the 20 5- and 10-foot isopachs are shown on figures -9-27. The areas bounded by the isopach 

lines~ by the outcrop line and by the 2-mile limit line are designated by a roman numeral and shown 

in figures 9-27 as "Block no. I," "Block no. IIu" etc. A good example of such blocks is shown in 

figure Tl. For areas containing strippable reserves, the d~S:hed line (representing the 60-foot overburden 

limit used in this report) forms one boundary of the strippable block which is designated by an arabic 

numeral as in the example on figure 27. The strippable reserves are included in the measured and 

indica ted reserves. 

The area in acres of each coal reserve block was determined by planimeter. The estimate 

of 1, 770 short tons of subbituminous coal per acre-foot used in this report may be conservative for the 

area as a whole. 

The coal beds were sampled at the localities shown on figures 2, 5-8, in vertical intervals 

ranging from 2-feet to less than o. 1 feet. The samples were ashed and analyzed chemically and radio­

metrically and the percent of coal ash, uranium in coal ash and equivalent uranium was determinedo 

Most of these analyses are shown graphically in figures 5-8. The percent of uranium in coal is the 

product of the percent ash and percent uranium in ash, rounded off to the nearest thousandth. For example, 

Block I in figure 10 is shown to conta~n 910 tons of uranium in coal. This figure is the product of tons of 

coal per acre-foot, acres, thickness, percent ash and percent uranium in ash (1, 770 x 3, 542 x 3. 8 x 2.0 

x o. 00019) and. not the product of tons of coal and percent uranium in coal, which would yield a figure 

of 960 tons of uranium in coal (24, 000,000 x o. 00004). Inasmuch as tbickness measurements of the 

coal beds are significant only to two figures and inasmuch as these measurements enter in all res~rve 

calculations, all estimates are rounded to two significant figures. 
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The uranium content of the coal at each locality was determined ' by. adding the products 

of the percent uranium and the thickness sampled and dividing by the total thickness. Lines connecting 

points of equal uranium conte.p.t were drawn at intervals of o. 00.05 percent, and the a v~rage percent . 
_.J 

ura.p.ium for each block was determined by adding the products of the areas and their uranium content 

and dividing by the total area • . "Iso-percentage" lines are nat shown except where part~ of a coal 

reserve block contain o. 003. 5Jr. mofe percent uranium. if considered separately rather than as ~art of the 

whole block. An example .is shown in figure 9 where the eastetn .and western parts of the coal reserve 

area conta.in a high enough percentage of uranium to constitute reserves if considered separate from tlie 

middle. 

An analogous procedure is used to determine the ave.ra,ge ash and the average percent ura1;1ium 

in ash for each block. Inasmuch as no appreciable amount of uranium is lost when the coal is ashed, 

the number of tons of uranium in the coal ash is equal to the num·ber of tons of uranium in coal. 

Sometim·es the ash coptent of a given reserve block will exce~d the cut-off limit (;33 percent) and no 

estimate of reserves of uranium in ash is shown despite the fact that the same reserve block .will Q~ 

shown to contain reserves of uranium in coal. (See reserve Block III, fig. 15 and reserve Block n, fig. 

J. 6i -) 

In summary the basic calculations used in this report for tons of coal and uranium contained 

in a given reserve block are: 

1/ .Tons of coal = 1, 770 x A x T 

Where 1, 770 =-- tons subbituminous coal per acre,..foot 

A = area in acres 

T = average thickness of coal in feet 

:Y Percent U in coa'I ~ PA x PUA 

Where P A = percent ash 

PUA = percent uranium in ash 

§/ Tons U in coal or in coal ash= 1, 770 x A x T x .PA x PUA 
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The values of T and PA contain only two significant Hgureso linasmuch as either T or PA 

enters into all computations of reserves all of the est~mates are rounded off to two significant figures. 

Summary of reserves 

Coal 

The Luman. Battle 8 Monument andTierney coal zones and coal bed E are estimated to 

contain a coal reserve of about 700,000 0 000 short ttons of measured and indicated coal (table 6) 

250. 000~000 tons of which is covered by 60 feet or less overburdeno From one-fourth to one-third of 

this reserve is measured coat The reserves in each bed for ea·ch township is shown on~figures 9-27. 

Uranium in coal 

About 83.000,000 tons of the coal reserves contain o. 003 or more percent uranium arid con­

sW:utes a reserve of about 2, 600 tons of inferred uranium in coal., . About lo 100 tons of the uranium is 

contained in about 27.000.000 tons of coal covered l;>y 60 feet or less overburden. 

Uranium in coal ash 

About 81,00,0" 000 .toris of the coal reserve contain Oo 015 or more percent uranium in the 

coal ash and constitutes a reserve of about 2, 400 tons of inferred uranium in the coal ash. About 600 

tons of this uranium is contained in coal beds covered by 60 feet or less overburden totaling about 

22.000.00.0 tonso 

The cu.t~off Oo 003 or more percent uranium used in this report serves to emphasbe the a,reas 

containing the most manium per unit areao It is interesting to note. however, that if Oa 002 or more 

percent uranium is used as the cut-off. the total reserves of uranium in coal in the areas shown in 

figures 9-27 would total about 15. 000 tonso 



Table 6e -";Sumrt'f3.jl'y of ~aniurn,;<:~;:cnal::EeSe.J:.v-e.$ ~in the .central part of the -Great Divide Basin, 

Sweet-water ;Ceunty, Wyoming 

MEASURED AND INDICATED COAL RESERVES ·~. INFERR~D URANIUM RESERVES 

URANIUM IN ASH URANIUM IN COAL 

Average Average Average 
Co,al beu Area thickness Goal'Y A~h_gj -uranium content. Uranium1( uranium content Uranium 1f 
or ~one (acres) (feet) (s~ttons) (pe·r~t) {percent) :Y (short tons) .(.pe:r~en~)~:_ ; (sb.or.t tons} 
Lu~an No. 2 4, 686 · 3.6 ' 30,000,000 17.0 o. 013 ·. . 270 o.ooz 270 
Luma.n No. 1 3,542 3.8 24, 000,--{)00 20.0 .019 910 0 004 ~10 

Battle No. 3 1,.572 7. 5 102,000,000 14.5 • 013 210 .002 240 
Monument Zone 22.~13 7. 5 310,000,000 22.& . .008 990 .002 -1,100 
Tierney No. 6 15, 4'16 5. 9 160.000,000 22.1 .oos 48 • 002 1~0 
Tierney No. 5 10,909 3.3 66;000,000 18.0 0 007 --- .002 
Coal bed E 4; 800 2.6 22,00Q,OOO --- --- ~ ---- .DOl* - ·- --TotalJ/ 710,000,000 2,400 2·. 6oo 

RESERVES.-COVERED BY £0 f;EET>~,:LESS ,,~JVBRBURDEN: .(Included in,. the above) 

Lu~an No. 2 717 3.4 A-. 5D:O. ooo '18:+ 0.015 
Lufi1an No. 1 607 3.8 4,100,000 26.0, .017 
Battle No. 3 852 4.6 '· -6,.800; 000 20.5 .014 
Monument Zone 9; ,747 :' 6.9 120,000,000 2009 0 008 
Tierney No. 6 6,001 5.4 '57,000, 000 19.2 • .010 
Tierney N,o. 5 7,883 3.6 50,000,000 18.9 .007 
C~al bed E 2,152 2.6 10 1 ooo.ooo --- o OQ-L. 

Total Jj 250,000,000 

1f All tonnage estimates rounded to two significant figures. Dashes mean not -calculated. 
formulas used to obtain these -estimates, _and for cut..:off limits. 

:Y Analyses by the u .. s. Geological Survey laboratory, ,washington~ D. c. 
2/ Oal~ulated from percent ash and percent urahium in asho 
*Estimate~ equivalent uranium 

·;.--

50 0.003 50 
180 0 004 180 
1DO ' . 003 120 
270 0 002 670 

18 0 002 18 
• 001 
. :001* 

620 1,190 . 
-

See section,. ~Computation of reserves" for 

1-' 
!':-() 
1-' 
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