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SMUARY REPORT ON THE BICHORN BASIN

LOCATION AND AREA

The Bighora Bssin is loceted in Bighorn, Psrik, ¥Washaiie, snd Mot Jprings
cowmmties, northwestern ¥yoming, and comprises en ares of shout 8,500 square
miles, It is bounded on the west by the Besartooth, Absaroka, mnd Shoshone
mountaine, on the gouth by the Owl Creek and Bighorn mouwntains, snd on the
east by the Bighorn mountains,

RELIEF

"™he area, Tor the most part, is = broad structursl bssin bounded on the
west, south, and east by mowntain renges and open to the north into llontana.
he velley floor is characterized by irregulsr ridges, buttes, badlend slopes,
and gravel terrsces. The badlends are most prominent esst of the Bighorn River
in the southesstarn pert of the bhusin. EStresw vallevs in the diatriet are
broad and relatively deap.

The average sltitude of the valley floor is abous 5,000 feet above sea
level., The lowest pltitude, about 3,600 feet, is in Bighorn Csnyon &t the
Montene line; the highest sltitude, 12,496 feet, iz that of the Washekie Needles,
peaks in the Ghoshone mouatains,

The Beartooth snd Absarcka mountains form the western border of the Bighorn
Baain from Montans southward %o the Shoshone Eiver. They have sn sverage alti-
tude of about 7,500 feet. From Shoshone REiver southward, the bmsin is bordered
by the Shoshone mountains. This mountaein range has the Torm of 2 deeply dis-
asscted platesu.

The PBridger and Owl Creek moumtaine form the southern margir of the
Bighorn Peain, Their average sltitude is about 8,000 feet. The north flank

of the range is charseterized by long, gentle slopes; the south flank by short,



steep slopes. Near the middle of the rsnge the northward flowing Bighorn
River hes out s gorge with = meximun depth of 2,250 feet.

The western flspks of ths Bighorn mountains form the eastern margin of the
Bighorn Bmein, The renge trends northwestward end heas sn average altitude
of nbout 8,000 feet, Some peaks heve en elevation of over 10,000 feet. &

nuwaber of minor folds slong the base of the mountains Torm topographie ridges.

DRAINAGR

Pighorn River entere the srés nenr Thermopolis, flows northwerd aercss the
basin =nd enters Bighorn Cenyon near the Montana bowndary. It is the princi=-
pal streanm Ita the distriot. Shoshons River, the main tributary of Sighorn
River, entors the area near Cody snd Tlows eastwerd sercss the northern pary
of the basin to the junetion with Bighorn River about tem miles south of the
Wyoming=Montena bowndary., Oreybull River rises in the Bhoshone mountains and
flows northeastward aoross the cantrsl part of the beein to the confluence with
Pighorn River, The headwaters of Gpreybull Kiver are fod by melting snow during
the summer. Consequently, the streem has a proportionetely large velume.

Dther importent tribmtaries of _ths Bighorn River in the basin ere
Gooseberry, Heeyerc, and Owl creeks from the west, end No ¥ood end “hell oreeks
from the easi.

Glark Fork, whieh is not & tributery of the Bighorn River, rises in the
Abseroka mountains to the west and flows across the exireme northwestern pert

of the area, It carries much water, especialiy during the awmmer months.

OTRATIGRAPRY
proa-Cambrian Bocks
The core of ths mountain renges surrounding the Bighorn Baain ie 2 pre-
Cashrisn complex of igneous and metsmerphie roeks with granite predomineting,
which has been elevated seversnl thoussnd feet sbove ilts originel position.

Extensive exposures of the pre~Csmbrian rocks oceur in the Bighorn, Owl Creek



and Reartooth mountains,

Grenite is the predominmste rock type of the pre~Cambrish complex. The
grenités of the Bighorn mowmtains are of iwo types: g cosrse-grained red
veriety, ond o fine-grained gray variety. The red grenite, which contsins .
abundent pink feldaper, predominastes, Dikes of diesbase and peridetits cut the
gronites. The dikes are from two %o twenty-five feet in width and normally
trend at right sngles or diaganally to the major axia of the Told. The dikes
ars harder than the country rock and stend above the softer granites into
which they were intruded., The diabsse and peridotits decompone into a reddish-
brown s0il which contrasts markedly with the lighter color of the granites,
These dikes are most prominent in the vieinity of Bald mountain snd on Porcupine
end South Beaver creeks.

The granites exposed on the north flank of the Uxl COreek mowntsins ars
sssentially like those of the Bighorn aountains,

Oranite erposed in Shoshone Canyon bhetween Rattlesnske snd Cedar nountains
ie gneisnoid in places. It has & well-developed system of jolnte and 1s out
by dikes and sills of guartz-bearing diabanme.

Cembrian System

Generel relations.- The oldest sedimentery formetions cropping out in the

area are composed of a succession of sandstones, shales, limestones, snd conw
glomerates of middle and upper Cambrisn age. The Depass formation is of middle
Cembrian age; the Boysen is upper Cambrisn. The Ceambrisn rocis heve s total
thickness of 700 to 1,500 feet. The section described below was messured in
the Owl Creek mowntsins.

Depass formation.-~The Depaas formation is divided ianto two members, the

bagal Flathead ssndstone member and the overlying Gros Ventre shsle member.
The Flathead membsr consista chiefly of ten, gray, snd green sandstones

interbsdded with thin drabegraen sad grey micaceous shales, snd = basal



sandstone containing quertz pebbles. The Flathead member is 280 feet thick.
The Grosg Ventre member consists, for the ﬁost part,.gf“ﬂullvgreen, Mmaroon,

gray,; and purple shales and intercalated green sandstones; thin limestones

and beds of intraformetional conglomerate appear in the upper part. The Gros

Ventre member of the Depasa foyxmetion iz 300 Teet thick.

Boysen formation.--The Boysen formation has three members: the Msurice,

The Smowy Range, and the Grove Creek.

The Maurice is the basal member of the Bovsen formetion. The lowsr part
of the Maurice consists of interbedded green sheles, thin limestones, and intra-
formational conglomerate. The upper part of this member is largely messive
thick-and thin-bedded limestones, with intraformetionzl conglomerate and thin
green shale partings. The total thickness of the Maurice member is aboﬁt
180 feet.

The Snowy Renge member, which overlies the Maurice member, is s succession
of interbedded greenish shales and shaly and thick-bedded limestones,

The Grove Oreek member is the youngest Cambrisn unit present in the area,
and consists 6f green and maroon sandy shale, impure limestone, end edgewlse

eonglomerate, Dikelogephelus cccurs in this member, which has 2 thickness of

40 Teet,
Ordovician System

Genersl relestions,-- The Ordoviecisn rocks, like the underlying Cambrian

formetions are exposed along the flanks of the Bighorn snd Owl Creek mountains
and in the Shoshone Canyon. The Urdovieian Bighorn dolomite forms conspicuous
gscarpments, which stand above the less resistant Cambrian formations.

Bighorn dolomite.~-The Bighorn dolomite hes & totel thickness of aboub

300 feet., A yellow to tan sandstone, designated as the Lsnder sendstone member,
oceurs at the base of the Bighorn. It ranges from 15 to 25 feet in thickness.
The Lender sandztone member is overlaid by 200 feet of msssive dolomite. The

massive dolomite is in turn overlain with 75 to 100 feet of white platy dense

dolomite.



Devonian vystem

Genersl relations.-- Devonisn rocks are present in the Shoshone Usayon

ared, nnd rocks of posaible Devonisn age ars present nsar Xene. 7The Devonisn
rocks thin progressively to the east., A4 most places, umless diagnostic
fossils are present, it is diffienlt to dzatin#uiah the Devonian rocks from the
mnderlyving rocks of Ordovielien age.

Jefferson dolomite.-~Tho Jafferson is n dark gray dolomite similar in

l1ithology to that of the underlying Bighorn dolomite. The section messured at
Shoshone Canyon congists of 75 feet of limestone overlsin by 295 feet of mase
eive dolomite; the saction measured at éane consists of 110 feet of limestone.

Threoforks shale.--The Thraeforks at Shoshone Usnyon has ¢ massive lime~

gtone shout 50 feet thick at the base, This is overlain by 65 feet of inter-
bedded shnles, limestones, end sendstones, At Kens the Threeforis is composed

entirely of green shale, whigh iﬁ 28 feet in thickness.

Fissiasipoisn Systen

General ralations,--Reaks of Hissisaippien ege constitute the graster
part of the high enticlinel front range of the Bﬁghcru and Owl Creek mountains.
In the northwestern part of the area the Madison formetion is axpéssd in
Shoshone Osnyon and high on the flanke of Rattlesnake, Sleck, snd Heart mowntsins,
In the northeastern part of the basin, from nesr the mouth of Shell Creek
northward to Lovell, thers are s number of antieliness The most prominent of
thess are Sheep and Little Yheepr mowntains, In canyons eut through these
mowmtains, and slong the erests the Kadison limestone is exposed, The Hadison
i3 also present slong the west flsnk of the Bighorn mountaina from Trapper Creek
to the upper end of Bighorn Csnyon.

Madison limestone.~-The Madiscon is s grey meseive limestone reaging in

thickness from 600 to 1,000 feet. In Shoshonme Canyon the Madison consists of

B lower mngaive dariegrey member containing thinebedded layers, snd an upper



upper member which is lighter gray and somewhat softer. These membsrs cen
slso be recognized in the Bighorn amd Owl Creek mountzins.,
Mississippisn~-Pennsylvanien Systems

ggperal relations,~~The Amsden formation overlies the Medison limestone

and, like the underlying formation, is present in the Absarcka, Bighorn, and
Owl Creek mowntaeins. The lower part of the Amsden formstion is of Missiseippian
age} the upper part is Pemnsylvanien in age.

Amsden formation.--The Amsden formation is = succession of red ssndy shale

and sandstone, with layers of limestone and chert. The thickness is from 150
to 200 feet, The red sandy shale is besi developed in the lower part of the
formation.

Pennsylvanian System

Generﬁl relations,~-The Tensleep sandstone, of Pepnsylvanisn age, oceurs

in the Absaroka, Bighorn, and Owl Creek mowntains., It is also exposed in the
Sheep mowmtain uplift snd in the anticline southeast of Hyattville,

Tensleep sandstone.-- The Tenslegp is a grey massive cross-bedded sand-

stone eon%aining thin layers of limestone, In the Bighorn mountains it is only
20 feet thick; howsver it thickens markedly to the sﬁuth and west, Its maximum
thickness in the area is 2720 feet.

Permisn Systen

General relations.-~ The Embar formation overlies the Tensleep sandstone,

and is exposed on the northern flanks of the Owl Creek mountsins and on the
- flenks of Rattlesnake and Cedar mowumtains,

Embar formation.-~ The Embar formation is a suecession of gray limestone

end interbedded gray end red sandy shsle and gypsum, On the east side of the

basin the limestone is very thin. The Embar ranges from 250 to 480 feet thick.



Permien and Triassic Systems

Genersl reletions.--=The Chuwawater formation, a Permo-Triasalc wmit,

ocours in extenmive outerops, especially along the ssatsrn side of the
basin. Along the western side of the besin the ovtorops are generally nare-
row, but the Chugwater is presaent on both sides of Ratilesnake and Cledar
mountains and along the base of the Beartooth and Adbsarcke ranges. In the
goutharn part of the ares the Chugwster radbeds ocour extensively in the
centrol part of the Thermopolis anticline and also between Esbar end Anchor,

Chugwater formation.--The Chugwater formetion is composed largely of

red sandy shale but includes slso yad sandstone, gypsum, snd limeatone., The
thicknese of the formation ranges from 700 to 1,100 feet.
Jurassio Systenm

Ceneral relations.--The Jursssic system is represeated hy the Jundance

and Horrison formations, which oecour ss narrow outerope flanking the base of
the uplifts on the esst, west, and south sides of the basin at the Absarcks,
Bighown, and 0wl Creek mowntain regions.

Sundence formations-The famdanse formetion is moderstely uniform in

thickneas througheut the sres, but containe meny stratigrephic waristions.
Tt 45 manine in origin end consists of shalas, sandstones, and limestonas,
The sheles and sandstonas are greenish=-grey in color, snd the shalea pre-
dominate, It iz from 250 %o 500 feet thieck,

Morpicon formation.--The Morrison fomnation is composed of soft sandy

_shalea and clays slternating with layers of messive sendstones, sll of fresh-
wntar origin, The praveiling color is pale greon with shades of red, maroon,
and purple, snd in the uwoper pert of the formation the cleys are very dark,
The thickness veries from 170 to 380 feet.

Cretacenus System

Generel relntions,~-The Creteceous rocks of the Bighorn Basin comsist



of & sucgession of sheles and sendstones 6,000 fest or more in thickness,
Some of the formations ere cosl bearing. The Creteceous units, from cldest
to youngﬁat, ara: the Cloverly formation, the Celorsdo group, vhich inecludes
the Thermopolis =and Mowry shalss, the Frontier fommetion, #nd the lower part
of the Cody shale; the Yontana group, which consists of the upper pari of

the Cody ahale, the Hesaverde and Mesteetse formations; and the Lence forma«
tion at the top of the sucocession.

The area of Cloverly ovtercy in the basin is about equivslent o that
of the underlying Morrison fommetion. 7The Colorado group-is axposed in a
wide ares in the northesstern part of the basin, and from “hell eresk southe
ward ite outerop is from L to 4 miles wide. It is exposed in = wide area on
both sides of Rattlesnake mountain, but farther north, along the base of the
Absarokn end Beartooth ranges, tha beds dip steeply and the ouvterop is narrvow.
Smerll exposuras oceur nlong the sxes of snticlines esst of Sege creek, at
intervals along the bmse of the BShoshone mowmtaine from Fourbear to the jatler
ranch, on the divide batween Rewhide oreek and OGraybull River north of Pitehe
fork ranch, and on ¥Wood River end Gooseberry cresk nesr Sunshine poat oflice.
In the Owl Creek Mountsin Region it occuples an aras ? to 5 miles wide, ox-
tending along the base of the mountsins from a point west of Umbar to the
middle of Renge 92. South of Cottonwood oreek 5 or 6 square miles of the
Colorado group is exposed in an anticline.

The Honiena group is exposed in an srea near fage and Dry ereeks, and
a8 & narrow band along the west eide of Cheep mountein. Hasgh of Basin She
&antana‘group is exposed ia a brosd, shellow syneline. These rocks ocoupy
considerahle aras on the head of Vo Water and Lirby oreeks, and betwean Owl
and Cottonwood creeks. HBetween Sunshine pest offigce and Cedar mountein 1%

ocecupies an srea 4 to 10 miles wide =t the base of the Shoshone Runge,



Geologic maps of the area do not show the Lance formation ea8 & unit.
Purther field work 1s neceasary hefore detailed information es to its distri-

bution is aveilabla,

Cloverly formation.=-~ The Cloverly consists of two beds of moasive buff

aandstone separated by gray or voriegsted shale. The upper sandatone 13 known
as the Greybull sendstone membar. The thickness of the Cloverly ie from 110
to 300 fant,

Thermopolis shale.-~ The Thermopolis shele, which overlies the Cloverly

formation, consists of A00 to BOD lest of gray to black shale with one persist-
ent sandstons, This sandstone is known a2 the Muddy send by ﬂrillarﬂa

Howry shale,--The Mowry is s herd grey shale contnining fish sonles and
lenses of greavel-bhasring sandstone. It rmngea from 160 $o 275 feet thiek.

Frontisr formation.--On the west side of the Bighorn Basin the Frontier

is componed of savan or more heds of gray snd mff sandatone with gray and
brown shale spd bentonite: on the eaat aide, of two t4 six or more beds of
gandstone. The thickness {8 from about 500 to 450 Taet.

gggz'ggﬂég,--Tha Cody iz n thick succession of gray, zreen, snd bleck shale,
with csleareous conaretions st the hase merging with buff ssndstone at the top.
There ars no persistent merker beds. The Cody i= 1990ﬂ to 400 Teet thick,

Mesaverde formstion.-~The ifesaverds iz =n alternating euccessicn of

buff and whits ssndstonss ond groy and brown shales., It contsins lemtiouler
beds of eorl nesr the basae. 'hs thiekneas iz from 1,120 to 1,400 Teat.

Heeteetsn formation.~~The Keeteatse consizts of soft grey and brown shalej

grey and buff sandstone and lentiouler beds of coal, The thickness is higbly
variable, renging from 250 to 1,400 feet.
Lance formation.--The Lance iz n succession of duff and drad sendstones

altsrnating with dredb and green shales. It conteins no red shele or cosl beds,

and is from 840 to 1,800 feet thick.



Partinry Svaten

Genaral relations.~-The Tertisry formations have & more extensive out-
grop then sny other formation in the district, occupying ¢ broad ares 1ln the
gentral part of the basin, which narrows repidly to the northwest. They extend
éntiraly around the base of Heart mowmisin, oeeupy  the low divide between
Bighorn end Clark Fork bssins, snd give rise to a number of prominent peaks
slong the buse of the Beartooth mowteins from Clark Fork to the Hontana line.
They continue from Greybull south to beyond Bighorn River in the region of the
Honeyoombs,

Tort Union formstion.-~The Fort Tmion overlies the Lence wnconformably,

It consiste of 2,000 to 5,600 feet of buff and white gritty ssndstone, with
drah, red, end green clay. Tt contsins lenses of grovel snd lenticular beds

of conl.

Wnsatoh formation.--The ¥asabteh Toymetion overlies the fort Unien formae-

tion wneonformably. Pert of the ¥masioh hes been removed by erosion, btut a
thickness of 1,300 feet has been memsured at some localities. For the most
part, 1t 1t s red snd dreb cley contrining buff snd white ssndstome with
gravel lemses, Tt forms meny areas of bedlends sround tho border of the basin.

Voleonic rock.--in the snuthwestern pert of the ares the older formations

sre covered by =n overiap of volesnic rock thought to be of late Tertiery age.
The thickness of the wolesniees, which are sndesite tuffs snd flows, 12 variable.
Guaternary System

Glenaral reletions,-<The Queternary deposite sre confined meinly to the

northern part of the baain, where thev Occur sg graval terrsces cappiag the
high divides end bordering the larger stresms. Dsposits of thres different
pariods are recognized, early and lete terrace gravals and alluvium,

Rarly terrace grevels,--Farly terrace gravels oap the high plataaus

betwsen the larger stresms in the central portion of the basin, They are



compoced of alternating layers of gravel, sand, and silt snd bsve £ total

thickness of 30 {o 4D feet.

Later terrace gravels,--Later terrsce gravels border all the larger
streams snd some of the smaller streams, They ere promiment in the snorthern
part of the basin. The most extensive of these deposits lie along the
northern side of the Shoshone River from Gerland to Zsglenest,

Alluviun,<=The slluvium 1s from & few o 50 fee? in thickness and coours

a8 vzlley end floodeplain denosits clong streems.

MINERAL RESQURCES
Bentonite

Host of the Bentonite in the Bighorn RBasin occurs on the east and south
sides. In sections 7C and 31, 2. 58 N,, R, 95 ¥,, in the extreme northeast
portion of the ares, bentonite sesms wars noted as follows: Thermopolis shale,

totnl thickness 960 feet, contuined 15 seams of bentonite ranging in thickness
from 0,5 foot 10 2.5 fset. The total thisckness of the bentonite seams in the
Thermopolis 1s 16.7 feet., In the Yowry shale, which hes & totsl thicknesas of
95 feat, two 2.5 feet layers of bentonite cocurred. The Frontier formation,
€20 Pest thiok, conteined five seams of bentonite, The individusl seams vary
from 0.7 foot to 2.0 feot thick.

The dbads on the southern and eagtern margins of the Bighown Basin sre
involéad in a number of sharn anticlines and smelines. The lowsr formations
of the Upper Cretaceous serics crop out in the stesp flanks of the folds, and
the outerops of bantonite seams are, In most csses, narrow. In the few aress
of low dips the benitonite beds dip under eliffa fromed by the Frontler sende
stones,

The largest bentonite outerop in the Bighown Basin is loeated 1¢ miles

northwast of Grevbull &nd one-helf mile eazt of the olled rosd between



Greybull snd Lovell. The outorop is approximetely s mile long and 50 Teet
wide. The bentonite seam dipe 3 degrees to the west, The hard sltered shale
bed Torming the floor under the bentonite semn stands out in & numbsr of
smaller flatirons on the dip slope of the hogbsck. The sediments ahoia the
bentonite, end part of ihe bentonits, have beeén removed by erosion, so that
the thickness of the seam Yanges from 2 knife adge at the top of the flatirons

to a full thickness of four feet at the base,

Conl
Southwest Jide of the Bighorn Besin

Genersl reluntions,~=Coal fislde foma en irregular zone & %o 15 miles wide
a6t the bnse of the Shoshone-Rettlesneke mowntain renge, extending from a
point two miles north of Clark Fork of the Yallowstone Rivsr 110 miles southe
eastward to Bighorn Biver near Kirby. They constituts an area of about
1,300 aquere miles., Cosl beds which have sufficient thickness snd extent to
be of loeal interast are distributed throughout the fields, but deposits of
commercial importance lie mminly in the southern psrt of the basin.

Colorado group.~=- 4 few thin bads of coal, with s maxismum thicinses of
eight inches, interbedded with messive sandstone, occur in the lower part of the
Colorado group. No beds of aosl in the Colorado group ave thick enough %o
be worked.

Hogaverde formetion.-~In comparison with coel beds in younger forma-
tions, those of the Mesoverde are well exposed. The conld beds cceour in thin
sones of shale snd sandstone between thick bedas of messive sandstone, The
eosl beda commonly dip from 109 $o 500,

Although & few thin beds of eoal are foﬁna lbeally in the upper pert
of the Mesaverds, the bads more then 14 inches thick and those which heve been
nined ocour near the bhase of the formetion. Generally there are from thres

to seven beds conteining more then 14 inches of coal in » zone 160 %o 220



feet thick that overlies the baeml ssndetone. Thie is the common condition

in Spring Creek, Little Buffalo, snd Uress Creek bessins., In the northern part
of Oregon Basin, in the Gooseberry Creek Velley, and in Cottomwood Cresk Vslley,
however, there are two comlebesring zones, aseparated by o massive sandatons,

Here and there exposed rock seotions indiente lack of persistence of coal
and sandstone beds, but hoth the cosl seems end adjacent ssndatone badse naf
generslly be traced with considerable essuyrance slong outerops for distences of
three to eix miles,

Heeteetas formation.-~The coal beds in tﬁn Hoataetse formation ers poorly
exposed and therefore not as well known as those in the Mesavorde, Although
individusl beds may be satisfectorily correlsted for distances of 7 or 4 miles
in some parte of the region, commonly exposurss are 8o jaclated thet no ae-
curate correlation may be made, ¥ost of the good omterops tremnd from 8, 40° &,
to due emet, Precticslly no outercps having n strike in the northesst guadrant
gan be correlated with others near by, a0 that nothing is nown conenining the
changes that take place in the beds in that general direetion.

Fort Union formstion.--Beds of eoml in the fort Union ere lentioculsr and

spnfaaicslly diptribuied over z large area, Th&y'are econfined to the basal
600 feet in the group of outerops near the mowmtains snd in the region.cr uneon-
formity between the Port Uniom and lLsnce formmations. The sreal distriintion
of the thickest beds or thickest parts of beds coinecides spproximetely with that
of beds of overlying conglomerste; the converse relstion is not spperent, for
there are sxtenaive beds of conglomerstie not ovsrl?in by eonl bheda,

Southeast Side of the Bighorn Im

General relations.--The coanl-dearing rocks crop out in = helt & to 12

miles wide, extending southesstward from the lower course of No Weod eresk
along Send end Cottonwood cresks to the eest side of the "Honeyevombs," then

turning west ccroes No ¥ater creek to Bighom RBiver. The field contsins shout



600 sguere miles, It is limited on the west snd northwest by badlends =nd
on the esat mnd southwest by the dissscted plains adjscent to No ¥Wood and
Kirby Creeks.

This field contains coal bads of werinble thickness in four separste
districts--nesr the head of Cotionwood Creek, on Bud Kimbell Draw, along
No ¥ater Creelk, and north of Xirbv Creek near Bighorn Hiver.

Qgourrence of cosl.~=~ The ccourrence of cosl in the southeaatern portion

of the basin is similer to thst of the southvestern part, with minor strati-

graphic changes.
The following summary is gqueted from "Anslyses of Wyoming Cosle™, U. 5.
Buresn of Mines Technionl Paper 484, Washington, 1971,

Big Forn Basin.-~The coel in the Big Horn Besin region is of
sub=bituminous renk end is fownd in the Heseverde, Hestostse,
Lanee, snd Fort Union formetions, of Upper Cretacecus snd Focene
age. Two bede of lowepank bituminous cosl, each about 3 feet
thick, occour in the ¥egle ssndstone nesr the Hontans bowndary,
snd a thin bed occurs in the Cloverly formation on the eestern
rim of the besin.

Beda of c¢oel are present throughout the Zeseverds in the basin,
but the most valuable beds are ususlly in 2 zone 120 to 340 feet
thick that overlies the basel masolve aandatone, These coals
range in thickness from = fow inches to about 15 feet and are
vary lenticular., The coals of tkza Meeteetse, Lence, and Fort
Thion formations ers thin, impure, =nd nonpareiztent; however,
those of Yort Thion age mey %»e fairly nuserous,

The Gebo field is the only impertsnt coelemining center in the
Big Horn Basin a%t presert. At Gabo the Gebo hed, lying neer the
base of the Hesaverde formntion, renges from € to 12 feet in
thickness and dips 20° to 33° northeast. The Blg Horn seam,
which 15 mined et Crosby, rsngzes from 4 to 14 feet in thickmesa
end dipa about 15° northeast, The cosl from this fisld is of
excellent guulity and comparaes fevorably with the best subebit-
wainous coal in the Roeky Mouvntain region.

A reprasentative snalysis of the subebituminocus ccel from the Hig Homn
Basin followa™:
Yoisture 16.5

Voletile meiter 32,9
¥ixed carbon 45.8

Ash bl
Sulvhur o
Hant valus 10,785G

*uPhe Cosl Fields of the United STAtes® bI Herius B. Ceampbell, UsBelela,
Prof. Paper 100-4, p.33, Weshington, 1947.



Gypsum

Oypsum in the Pighorn Basin occurs st two horizons, the upver at or
near the top of the Chugweter formetion end the other in the uppsr part of
the ¥mbar formation. Only the upper bed, however, is of oaoﬁoaio import-
ance at Sheep Mowmtain end in the vieinity of Thermopclis. The beds of
grpsum vary in thickness and number from place to §laos in both the Chug-
water and Embar formations. Ths beds are from s few inches to 54 feet thick,
The thickest gypsun bed ocesurs %mo miles northwest to Tensleep in the Chug=
water formetion,

The greater part of the gyvsum i¢ white, but in many plasces 17 has o
slightly pinkish or [lesh tint cuused by particles of red clay. The color
varies Trom pure whits to reddisk or derk, sccording to the amount and kind
of impurities. JAnelyses ahow the gypsum %0 be of good quality and to eome
tain little celoite.

Eineral Waters

Lody Hot Springs.--About thrae miles west of Cody, in the bed of
Shoshone Fiver, there ore s number of warm minersl sprinéa. The water isaves
from ami‘ua in Pmber limestone immedistely wderlying the Chugwater rede
beda, which dip aa-mm at an angle of about 15 degrees. These beds are
overlain by z deposit of Juaternary gravel 25 %o 30 feet thick, eapped by
about 20 feet of travertine. The warmest spring hes a temperature of 989,
Asageliated with the aprings e vents or oreviees in the roek, from which
large volumes of hydrﬁgan-nulphida HES AB0ADRY.

Yot apiinga ecour at different levels in Shoshone Cenyon, at its wupper
*nd lower end, far above the present lovel of the river. Thers ere s number

of extinet geyzer or hoi=-spring cones,



Thermopolis Hot Springs.~-At Thermopolis, in the southeastern part of

the basin, there is a hot mineral epring. This spring is so well kanown

that no detailed description is included.

Metaliferous Deposits

Considerabls effort has been put forth in attempts $0 develop metalifer-
ous deposits in the mountains adjacent %0 the Bighorn Besin., To date these
efforts have not heen successful. Hewett™ reports that prior to 1912--

"between 12,000 and 15,000 linear feet of tunnels have been
opened, of which approximately 500 feet represents three cross-
cut tunnels in the Kirwin district."
Kirwin is situasted near the headwsters of the north fork of Wood River,
a tributary to Greybull River, about 38 miles southwest of Meeteetse. The
value of the ores in this distriet is reported to lie mainly in gold content,
and only rarely in silver. Hewett reports (1912) that
#The only ores that have thus far been produced are of medium
or high grade, but in quentities too small t0 warrant costly
equipment or operstion on & large scale.® * * From what is to
be seen in the distriet it seems unlikely that there will be
developed masses of low-grade ore large enough to warrant the
installation of elaborate milling plents, Mining, however,
is full of uncertainties and it would be wnsafe on a basis of
2 brief examinstion to predict that none of the Kirwin deposits
will ever prove to be important.”

This office has not made sny study or investigation of the Kirwin distriect,
consequently we are not in & position %o report uwpon it., Further ex-
plorations may 1éad to the development of profitable metalifercus deposits
in the mountains surrounding the Bighorn Basin, However investigstions to

date have not been encouraging.

*Hewatt, D. Fo, The Ore Deposits of Eirwin, ¥yoming, Bulletin No 540,
VeS. Geologieal Survey, ¥ashington, 1913,




OIL AND GAS

0il and ges are produced in the Big Horn Basin from rocke of Uretacecus,
Permisn, Pennsylvenia and Misaissipvien age., Cretacecus production iz found
in the Prontier sends (Torchlight, Peay, ete); in the Muddy sand in the
Thermopolis shale; end in sends in the cloverly formstion (Greybull, ate.).
The higher Cretacecus units have been unprodustive, with the exeception of
some gaa fownd in the Meaaverde sandmtono; in one field.

The Juressic rocks which hsve been prolific producers of gss snd oil
elsewhere in the State are unproductive in the Big Horn Besin end have yielded
only slight shows of oil,

The Permisn Pmbar beds, the Tensleep sandstone, of Pemnevlvenisn age,
and eapecially the Missisaivpisn Hadison lime bhave besen prolific producers,

Older Paleozoic rocks, of Devonisn snd Ordovicisn sge, are potentisl
oil producers, but little is knqgg_ga to thair possibilities.

Cretacecus ©il is of the heaf guslity, is of periffin base snd of high
gravity. The Paleozoic oil is of naphthene base end is of lower gravity,

| 011 Fields

Park County.- Importmat fields in Park County are as followsi

Neme Year of 1939 Total
Discovery Production Production
Badger Basin 1931 91,120 bhls, 483,201 bbls.
Flk Basin . 395 204,483 10,971,926
Frannie 1928 534 565 3,219,077
Oregon Basin 1927 1,006,756 11,649,327

Shoshone 1929 10,063 23,596



During 1939, 3 oil wells, 3 ges wells, and one unproductive well were
drilled in the county and at the end of the yser two uncompleted wells were
being drilled.

Big Horn County.~ Important fields in Big Forn County are as follows:

Wame Your of 1939 Total
Disgovery Produetion Produetion
Byron 1906 543,109 3,851,596
Garland 1930 (deep pey) 851,820 2,873,062
Greybull 1907 0 346,730
Torehlight 1918 G 270,279

During 1929 there wers 3 oil walls, 1 gns well, and three failures in
Rig Horn Cowmty. Four welle were uncomplete mt the end of the year,
Hot Springs County.~ The Important oil fields in Het Springs County

are as followsi

Neme Yaar of 1919 Total
Discovery Production * Produstion
Black Mountain 1925 . 235,654
Grass Creek ' 1914 IBIL.QQQ 27,809,454
Hamilton 1913 188,433 5,056,679
¥arm Springs 1917 45,0973 341,530
Waugh 1935 Abandoned 210,069

During 1979 1 oil well wes completed und 7 wells were uncompleted at

the end of the year.

Ueshekie County.~ The only importent oil field in Washakie County is

Pidden Dome, with production as follows:
Hidden Dome 1933 25,908 282,335
There were no completions in the county during 1979, but one well was

drilling at the end of the vesry,



Gaz Fields
The only important gas field in the Big Horn Beain other then fields
which also produce oil 1s-tha Little Buffalo Besin field, in Park County.
During 1999 3 wells ware completed for = total cutput of 46,500,000 cu. Tt.
of gas per day, initiel., The Golden Eegle dome, in Hot Springe County, which
produced gus from the Hesaverde sends, high in the Cretaceous sgection, has

been abandoned.

Swmmary

0f the fields shove snumerated, only the following showed an ineresse

in production in 1939 ovar 1938:

Field : Year of grestest production
Badger Basin o « o o 2 o & s s » o » 1939
Tk Basifi o se « o« s 5 o o s+ ¢ o » 1917
Garland . « «» s 5 4 s v s o 0 4 0 v 1939
Greas Creek « « » + o« + » s » » » #o 1918
Torehlight o+ o « v o » o ¢ 5 s » 2 «1919
It is partinent to point out that the only cil field of any importance
discovered since 1930 is the Badger Basin field. This is the despest pro-
duneing Tield in the state snd wells are drilled to the Frontier sands st a
depth of around 8,700 feet.
Most of the older fislds reached their peak production prior to 1970,
Since that time deeper drilling her opened up new reaeras in the older rocka.
The 15 important Tields listed above have produced a totel of 67,623,915
barrels of oil and seem certainly to heve peased thelr pesk production. In
addition, esssutislly every promising strueture in the Basin hes been tested
by & well.
Wew reserves may be opend up through {1) the discovery of oil in deep
gands in o0ld fields, (2) deep tests on domes which proved unproductive in
higher sands, and (3) the discovery through 5§aphyaioa1 mathods of domea toward

the genter of the Basin which are obseured by vounger daposits,



SULPHUR

Cody deposits. These deposits are loceted three miles west of Cody

slong the base of Cedsr Mountain, on the south side of Shoshone River in

Secss 3 and 10, 7. 52 N., R, 102 ¥, fiecording to Woodruff* the sulphur oc-
curs native in small yellow orystals and streaks in the irregular beds in
limestone and travertine associated with fine white crystalline sggregates,
In anfiched poekgts the sﬁlphur reaches from 30 to 50 percent of the rock,
Laterslly a deposit may be rich et one point snd barren 10 feet away, Wood-
ruff concluded that "it seems improbable that rich pockets of sulphur will be
found far below the surface.,” A sulphur mining end milling plant was built
in 1904, snd during the first ysar of operation 850 tons of sulphur were pro-
duced from 2,833 tons of ore. These operations apparently did not prove suc-
cegsful =25 the property was 1dle in 1908,

Thermopolis deposits. This Adeposit is located 33 miles northwest of

Thermopolis in See. 21, T. 43 H,, K, 95 ¥, The deposite were described by
Yoodruff* as follows:

Location and extent.--The sulphur deposits are loeated 3% milee
nerthwest of Thermonolis, Wyo., on the gentle northeast slons of
s small eroded enticline adjacent to the valley of Owl Creek, in
sec, 21, Tu 43 Nay, R. 95 Vs A large number of drill holesput
down in this area by the Wyoming Sulphur Compeny heve found the
deposits of sulphur in & zone about one-sighth of & mile in width
and one-fourth of & mile in length, along the base of the enti-
e¢line, * * *It is believed thet the sulphur-bearing zdne extends
for & considerable distance * * *beyond the limits of proved
ground, One condition thaet is considered %o point to the pre~
sence of sulphur within the area outlined ahove is the occurrence
of deposits of travertine upon beds of sltered limestone, This
agsociation of travertine and limestone seems to be nacessary to
the deposition of sulphur, % * %

The minabls sulphur devosits oceceur in the sltered Embar limestone

*Woodruff, E. G., "Sulphur Deposits et Cody", U. 5. Geologieel Survey Bulletin
No. 340, p+ 451-454, Washington, 1908,

*Woodruff, ¥, G., "Sulphur Deposits near Thermopolis, ¥yo.", U, <. Geol, Survey
Pulletin No. 380, pp. 373-380, ¥Washington, 1909.




which lies immediately below the travertine snd through which the
sulphur-besring waters pmssed in their eourse to the surface. The
sulphur seems to be present in very irregular deposits or pockets
about the sites of extinet springs, where the sulphur-bearing waters
ceme into contact with the limestone. * * * There is no uniformity

in the shape, size, or arrangement of these ore-bearing pockets. % = x

Native sulphur in this distriet oceurs in two forms--in small yellow
grystels filling veins or csvities in the rocks, and in » messive
form where the original strueture of the limestone is retained, but
where the elacium earbonate iz replsced by the sulphur. * * * Late
erally a deposit may be rich at one point and berren 10 feet away.
The sulphur ores thus vary from a low percentage associated with
barren rock to small masses of almost pure minersl, but ss the de-
posits follow no general lews all of the ares where geologlc gopdj-~_
tiongs are favorable must be tested t¢ loeaste the sulphur beds.

Mininz, smelting, and marketinz. The ¥yoming Sulphur Company, of
Thermopolie, Yyo,, the only compsny cperating in the ares at the pre~
gent time, begmsn development in the f=all of 1908, Mining is carried
on in open-pit aquerries, in which promising nlaseces are located, small
drill holes are put down %0 prove the ground, the surface rock is re-
moved from favorable sites, snd the rock and ors are extracted by
drilling and blasting. 7The roek is then broken to convenient size end
sorted by hend, snd sll ore estimated to contain sufficient sulphur
for treatment is hauled by wagon to the reduction works, one-fourth
of a2 mile distant, At the smelter the ore is placed in bins, from
which it is discharged into smell steel cars with perforated sides,
each holding about 2 tons. A string of three cars is then run into

e large c¢ylindricel retort, the door closed, and asteam aimitted at

60 pounds pressure for two hours, The sulphur is melted and flows

%0 the bottom of the retort, from which it escspes through a trap,
into bins, where it is allowed to cool. W¥hen the sulphur has been
melted the cars containing the gengue are removed from the retori,
other cars are admitted, and the process is repeated. This process

is not considered highly effieient, as only sbout two~thirds of the
sulphwr which the roek conteins iz melted out; the remainder is lost
in the refuse. After the sulphur is cooled, it is erushed in an 8-inech
Blske crusher snd pulverized to sn impalpable powder in = rotary grinder.
It is then sacked and taken to Crosby, & miles distant, for shipment
to various points in ¥Wyoming snd adjoining stetes,

Production. The plant now installed hes a ¢apacity of 20 tons a day,
but has not yet been operated to the full eapacity. According to a
statement of the superintendent of the compsny on Deeamber 15, 1908,
the plant had produced up to the time 200 tons of sulphur and was
then yielding 10 tons a day. The demand for ground sulphur is re-
ported to be fairly good at %35 a ton at destination.



Sualight Basin deposits. The following excerpts are from Hewett's report

as given in Mineral Resources of the United Stetes, Part VI, 1911.%*

Location.-~The sulphur deposits described ars located in the upper part

0 of Sunlight Basin, Park Cowmnty, "yo., sbout 32 miles in s diveet line
northwest of Cody end 14 miles east of the east houndary of Yellowstone
Nationsl Park, There i3 g fair wagon road from Cody, from which the
distence is 52 miles, but the deposits are inaccessible owing %o a
steep hill, ths s=scent over which smownts to ebout 2,000 feet in 2 miles.

Deposits,~~The sulphur depesits oeccur in seven isolated groups, six
of which lie in e belt about 2» miles long, which crosses tha valler
of Sunlight Creek. The other depoait is situeted on Littls Sunlight
Creek, about 4 miles northeast. Prospecting has been limited to dig-
ging numerous shallow trenches and pits, none of which has penetrated
more than 12 Teet below the surfree.

The six groups lie in an spproximetely straight line and esch is lo-
cated on the slope of & ridge, practically sdjscent to & ravine, The
sulphur deposits are irregulsrly distributed in eress of the bleached
igneous rocks, snd are devoid of vegeitation end in contrsst t¢o the well-
wooded elopes surrcunding them. The positions of the growups of sulphur
deposits are determined by a bhrosd zone of intricate fracturing on a
emall scale.

Sulphur occurs in two forms~-cementing syrfage debris and incrusting
irregular open fractures in the lava. The first modé of oecurrence

is more widespreed superficially than the second, but explorstion has
shovn that the sulphur-bearing debris is merely a2 mentle covering small
areas in which sulphur is found in the second form. The sulphur occurs
as & clear lemon-~yellow incrustation, the surface of which is covered
with numsrous minute ecrystals.

The debris is of loeal origin and has been set free by weathering and
weshed to the lower slopes. It is slmost certainly not more than 15
feet thick at any place., Sulphur fills the interstitial spaces of the
debris in varying degree, impregnating the mantle very irregularly.

The largest ares in which sulphur is found in this condition is slightly
in excess of 2 seres, but most of the denosits ars less thsdi hall an
acre in extent,

Though no analyses have heen made, inspection indicates thet fthoses por-
tions of the debris nearest the present surfece are richest, the maxi-
mum content of sulvhur heing about 60 per cent. The debris lying on
bedrock gensrslly contains much lsss sulshur, the smount varying with
the thickness of the entire cover of the debris, but as = rule not
exceeding 10 per cent.

Small pieces of wood sssoecisted with the deposit are impregnated with
sulphur, but there is no evidence of replacement of wood fiber by sulphur.

*Hewett, D. F., "Sulphur Deposits of the Sunlight Basin, Wyoming",
Bull, U, S. Geologiecal Survey, Wo. 530, 1912.




The odor of hydrogen eulphide wes detected near overy deposit and
earbon dioxide hes spparently sceumulated in the bottom of moat of

the pits and trenches.

In the second mode of occurrence * * » the sulshur occcurs as s ¢lesr
yellow inerustation upon the wells of open frectures in the lave and

28 sn impregnation ip the partly or vholly decomposed rock near these
fractures, The inerustestion varies from n emell fraction of an inch

to 3 inches in thickness mnd i prectically pure sulphur, but the im-
pregnsted rock does not geuners=lly contain more then 10 per cent of sule
phur and would probably aversge oconsidersbly less when considersd in
large mosses.

At sever=l places there sre roughly conicel mounds, the largest being
20 Peet in dismester snd 5 Teet high, composed of snguler fragments of
sndesite heevily incrusted with sulphur. %The rock surrounding these
wmownde contains only & treace of sulphur. The accwmulstion of swiphur
18 greatest at the center of the mounds, whenoe hydrogen sulphide

and esrbon dioxide issue Treely snd wshere eulphur is probably forming
at the present time, The size of these mounds indicates the small
sresl extent of thie second mode of occurrence of sulphur when Qome-
pared with the overlying mantle of sulphur~bearing debris,

Geneuis.-~It is believed that the sulphur deposits have formed from

he decomoposition 0f bydrogen sulphide rising through irregulsr frac-
tures in the lews flows, This decomposition probably took pluce nc-
cording to the well-known resction 2H,8 Op 2Ha0 25, The emount of
sulphur deposited in the bed reck lave is smell, owing apperenily to
the inability of the veletivelv dry geses to replece or dissolve sile
ieeous rocks. % » = The high-grade sulphur~-incrusted debris on the
sarfnce is due apperently to the exceptionel conditions favoring the
peretion and oxidstion of the gases. It is thought thet each deposit
of this charseter covers one or more vents from vhich the sulphur-besr-
ing gsses arn ascening.

Alum snd gypsum are present snd are thought io be dus tc the reametion
between the sulphuric acid formed by the complets oxidation of the
hydrogen sulphide with the bases of the igneous rocks.

The deposits are thought 1o be of relstively recent origin, probably
beinzg vholly postglecial. In one of the mounds the dead root of e
godar tree, similer to those growing near by, penetrstes the Tractured
. sulphur-bearigg roak in much » manner &5 %0 make it certsin thai the
tree once grow there. It is believed that here the sulphur is of very

recant origin.

Production,~-No suylphur has been produced from these depcosits and it is
extremely improbable that they will be sources of production wmitil the
trensportation feeilities of the region are greaily lmproved,

The amount of sulphur existing in the surfece debrie is capeble of
eqsy demomstration, but 1t iz not thought %o be grest compared with
that in workshle deposits of sulphur in gemersl., The maximum ccntent
o8 ul



of sulphur in material of this olass cen not exceed 50 per cent in
lerge smounts of materiml, as it is governed by the pore space of
loossly~packed slide rock, which seldom exceeds 40 per cent, The
smount of sulphur existing below this superficiel cover is undoubt-
adly very much less, owing bdoth to the relatively poorer chsnce for
oxidation of the sulphurous gsves end to the emall smownt of open
spece aveilable for the depocition of sulphur. The occurrence of
sulphur 18 distinetly superficiasl an® it is not thought that the de-
poailt will become important.

Park County devosite.-~The following descrintion is excerpts from Hewsttts®
roport ae givem in Minersl RPesources of the United Ststes. Part II, 1912.

The deposite of aulphur iz Park County, ®yo., are 12 miles south

of those in Sunlizht Besin, dezecribed in this repors for 1911,

They lie at an slevation of 6,500 feet along Sweetwater Creek, sabdout
? miles north of itas junction with the North Fork of Uhoshome Hiver,
near vhich is loested the summer settlement of YWnpiti, sbhout 32 miles
west of Cody on the road to the Yellowstone Park,

The deposits sre in & narrow belt about 1,400 feet long, jolining
Sweetwater Creek on the east. The eres within which sulphur hes been
found dces not exosed 20 aerss, The largest deposit ocourz in the
striv of debris formed by the merging of alluvial fans from two dry
gulches, somposed of talus washed from nijscent slopas. Several
smaller deposits lie nlong the slope of the ridge to the east of the
stresn, The sulphur cccurs es bonds of orystalline aggregates which
£41l the interstices betwssn the rodk fregments., A comparison of sece
tions dug in the trenches shows that the sulphur-bearing materisl
oocurs ag ons or more lenticular beds essantially perallel to the
present surface, but practieally covered with debris free from sulphur.

In enother depoeit 1,200 feet farther norih the sulphur oceurse in two
distinet sssociationst (1) cementing the debriec of = amall alluvisl
fan near the streem snd {2) in the form of n erust costing the walls
of small crevices in dbedrock, the greater part of the sulphur ocour-
ring in the first form menitioned. Nc proapeeting has been done here.

In eddition to the deposits noted, the rock st the surface of the

ridge eagt of Swestwater Creek up to en elevastion of 4,800 feet has been
loeally bleached and décomposed. There the bleaching has been most
intense sulphur cccurs es thin crusts or in the form of minute cry-
stals. Four such occurrsnces wera ohserved, no one of whkich covered

en area greater than 50 Taet suusre.

The sulphur deposits, though smaller, are essentially eimilar to
those oceurring in the upper portion of Sunlight Besin. They have
epparently been derived from the decomposition of hydrogen aulphide
contained in gsses iesuing from crevices In the igneous rocks. The
debris through which the gases pess, being highly porous, offers

*Hewett, D, F. "Sulphur Deposits in Park Cowmty, ¥yo." Bull, U.3., Geol,
Survey, No. 540, Paxt I, 1914,




better conditions for the meration end oxidation of hydrogen sulphide
than do the messiBe rocks, which ars believed to contain litsle, if
any, sulphur additionsl to that contsined in the open erevices. The
thieckness of the debris sbove water level is prohably as auch s& 2§
fest in pleces, emé & considerable portion of this may be found to be
sulphur bearing, but it is very doubtful whether any sulphur will be
found below water level, ame, from the theory of origin pestulated,
oxidation of the hydrogen sulphide and deposition of @ulphur could not
go on in this zone., It appenrs probable that the sulphur-besring
geses are of desep=sented or of igneous origin.



