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STMMARY REPORT ON THE BICHORN BASIE

LOCATION AND ARFA

The Bighorn Bssin is loceted in Bighorn, Perk, ¥sshekie, snd Hot Jprings
cowmties, northwestern Wyoming, and comprises sn ares of shout 8,500 square
miles, I+ is bounded on the weat by the Beartooth, Abssroka, and Shoshone
mountaine, on the gouth by the 0wl Creelr and Bighorn mountains, snd on the
east by the Eighorn mountsina,

RELIEF

he ares, Tor the most part, is » broad structursl besin bounded on the
wast, south, and esst by mowmtsin renges and opsn to the nerth into lontana.
The vellevy floocr is characterized by irregulsr ridges, buttes, badlend slopes,
and gravel terrasces. The badlands are most prominment esst of the Bighorn River
in the southesatern part of the bszin. Stresm valleys in the distriet are
brosd and velatively deap,

The average sltitude of the wvsalley floor is about 5,000 feet above fea
level. The lowest sltitude, sbout 3,600 feet, is in Bighorn Conyon &t the
Hontena line; the highest sltitude, 12,496 feet, is that of the Wsshekis Needles,
pesks in the Shoshone mouatains.

The Beartooth snd Absaroka mountrins form the western border of the Bighorn
Basain from Montens southward o the Shoshone Eiver. They have sn sverage scltie
tude of about 7,500 feei. From Shoshone River southward, the bmasin is bordered
by the Shoshone mountains., This mountsin range hae the Tomm of 2 deeply dls-
ascted platesu,

The Bridger snd Owl Cresk mowmteine form the smowthern margin eof the
Bighorn Basin, Their average altitude is about 8,000 feet. The north flank

of the range ia charseterized by long, gentle slopes; the sowth flenk by short,



steep slopes, Near the middle of the rangs the northward flowing Plghern
River has cut a gorge with s meximun depth of #;250 Teat.

The wastern flsnks of thas Bighorn mountsing form the easteyn mergin of the
Bighorn Beein, The renge trounds northwestward end hag sn averege altltude
of sbout 8,000 fset. Some pesks huve en elevation of over 10,000 feet. &

nuaber of minor folds slong the base of the mountains form topographie ridges.

DRAINAGR

Pighorn River entere the sres near Thermopolis, flows northwerd scross the
basin =nd enters Bighorn Cenyon pesr the Montsns boundary. It is the prinel-
pal stream in the district. Shoshone River, the main tributary of Bighorn
Biver, enters the avea pear Cody and Tlows eastward scrcss the northern part
of the basinm to the junetion with Bighown River about ten miles south of the
¥yomingsMontane bowndery, Oveybull Miver riges in the Uhoshone mountaina and
Plows northesstward seross the central pert of the besin to the conflusnce with
Bighorn RBiver, The headwaters of Greybull River are Tod by melting snow during
the susmer. Conssquently, the streem has & proportionstely large volume.

Other importent tridutaries of the Bighorn River in the besin are
Goossberry, Heayerc, and Owl creeks from the west, snd No Food and “hell oresks
from the sasi.

Clark Pork, whieh is not & tributery of the Bighorn River, rises in the
Abaeroka mountains to the west and flows across the extreme northwestern pert

of the area, It carries much water, sspecislliy during the auwmmer monthe.

BTRATIGRAFRY
pro=Oambrisn Rogke
The core of ths mowntain rangss surrounding the Bighorn Basin is # pre-
Cesbrisn complex of ignecus snd metamerphie rocks with granite pradomiveting,
which hns been elevated seversnl thoussnd feel sbove iie originel position.

Extensive exposures of the pre-Cambrian rooks ocour in the Bighorn, Owl Creek



and Beartooth mountains.

Grenite is the predominmete rock type of ths pre~Cumbriesh complex. The
grenites of the Bighorn meumtains are of two Sypesi = sosrem=grained red
voriety, ond » fine-grsined grsy veriety. The red greanite, whioch contains
abmdsnt pink feldapar, sredominates, Dikes of dimbase and peridotits eut ihe
grenites., The dikes are from two %o iwenty-five feel in width and normally
trend at right sngles or disgonally to the major axis of the fold. The dikes
ars harder thap the cowntry rock snd stend above the softer granites into
which they were intrudad, The disbese and peridotits decompose into a reddishe
brown s0il which eontrasts merkedly with the lighter color of the grenites,
These dikes are most prominent in the vieinity of Bald mowntain snd on Porcupine
and South Beaver creeks.

The granites exposad on the north fleak of the Uwxl Oreek mountsins are
sasentinlly like those of {the Bighorn aountsins,

Granite srposed in Shoshone Canyon between Rattlesnske snd Cedar mountains
i gneisnoid in places, It has s well-developed syastem of Jolnts nnd le out
br dikes and sills of gusriz=bearing diabase.

Cambrian System

Genersl relstions,~ The oldest ssdimentery formeticns orepping out in the

areas are composed of & succession of sandstones, sheles, limestoness, and con-
glomerates of middle snd upper Cambrisn age. The Depsss Tormation is of middle
Cembrian age; the Boysen is upper Cambrisn. The Ceambrian rogics have o total
thickness of 700 to 1,500 feet. Tho segtion desceribsd below was mezgursd in
the Ouwl Creek mowtsinsg.

Depass formation,-~The Depans formation is divided into two members, the
basal Flathesd sandstone member snd the overlying Gros Ventre sbsle member.

The Flathead member consistas chiefly of ten, gray, snd green sandsztonas

interbsdded with thin drabegreen snd gray miesceous shales, end = basal



sandstone containing guertz pebbles. The Flathead member is 280 feet thick.
The Grosz Ventre nmember consists, for the ﬁost part,_gg dull-green, maroon,

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

and beds of intraformstionsl conglomerete appear in the uppsr part. The Gros

Ventre member of the Depass formetion is 300 feet thick.

Bovsen Tormation.--The Boysen formation has three members: the Maurice,

The Smowy Range, and the Grove Creek.

The Haurice is the bassl member of the Bovsen formetion. The lower part
of the Maurice consists of interbedded green sheleg, thin limestones, end intra-
formetional 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 about
180 feet.

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

The Grove Oreek member i& the youngest Cambrisn unit present in the ares,
and consisets bf gresn and maroon sandy shale, impure limestone, end edgewise

conglomerate, Dikelogephalus occurs in this member, which has 2 thickness of

40 feet.
Ordovigian System

General relations,-~ The Ordovieisn rocks, like the underlying Cambrian

formations ave exposed along the flanks of the Bighorn sand Owl Craek mountains
snd in the Shoshone Canyon. The Ordovician Bighorn delemite forms conspicuous
ssearpments, which stand above the less resistent Cambrian formations.

Bighorn dolomite,--The Bighorn dolomite has & total thickness of about
300 feet. A yellow to tan sandatone, designated as the Lander ssndstone member,
occurs at the base of the Bighorn. It renges from 15 t0 25 feet in thickness.
The Lender sendstone member is overlaid by 200 feet of mesaive dolomite, The

messive dolomite is in turn overlain with 75 to 100 feet of whits platy dense

dolomite,



Devonion vyeten

Ueneral relations.-- Devonizn rocks are present in the Shoshone Canyon

ared, snd rocks of possible Devonisn age ors present nesr Zene, IThe Devopimn
roeks thin progressively $o the esat, 54 most places, unless disgnostic
foszila ars present, it is diffienit to dss%in&uish the Devonisn rocks from the
wmdarlying rocks of Ordovielen age.

-Inffqraqn dolomite.-~The Jafferson is n derikc gray delomite similar in
lithology to that of the underlying Bighorn dolomite. The section messsured at
Shoshone Canyon consists of 75 feet of limestone gverlsin by 295 feet of mase
sive dolomite; the saction memsured et “mne conzists of 110 feet of limestona,

Threnforks shale,--The Thraeforks at Shoshonse Usnyon has s massive lime~

ptone shout $C faet thick at the bese, This is overlain by 65 feet of intere
bedded shnles, limestones, end eandstonss, At Kepa the Threeforks is composed
entirely of green sheale, which iz 29 feet in thickness.

¥ississipaian dysten

General ralations,--Rocks of Higaiselispien egs constitute the grasier
part of the high snticlinal front range of the Bighorn end Uwl Creek mountains.
In the northwestern part of the eres the Madigon formatlon is sxpomed in
Shoshone Osnyon end high on ths Tlanke of Rattlesnske, Sleck, snd Heart mownteina,
In the northeastern pert of the basin, from mear the mouth of Shell Urpek
porthward to Lovell, there sre s number of antielines, The most prominent of
thess &re Shesep and Little Sheepr mowntains.: In cenyons eut through these
mowmtaing, and slong the oreste the Madison limestone iz exposed, The Hadisen
i3 nlso present slong the west flank of the Bighorn mountaina from Trapper Creek
to the upper end of Bighorn Canyon.

Madison limestons.~-The Wadison 1s = gray masseive limestone renging in

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

& lower mnssive dariegrey member containing thinebedded layers, snd an upper



upper member which is lighter gray and somewhat softer. These members can
also be recognized in the Bighorn and Owl Creelr mounteins,
Mississippian~-Penneylvanien Systems

General relations.--The Amsden formation overlies the Mesdicson limestone

and, like the underlying formation, is present in the Absarokas, Bighorn, asnd
Owl Creek mowmteins, The lower part of the Ameden formstion is of Hississippian
age; the upper part is Pennsylvanisn in age,

Amsden formation.--The Amsden formation is m succession of red sendy shale

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

Pennsylvanian System

General relations,~~The Tensleep sandstone, of Pennsylvanian age, oceurs

in the Absaroka, Bighorn, and Owl Creek mowniains., It is also exposed in the
Zheep mowmntaln uplift and in the anticline southeast of Hyattville,

Tensleep sandstone.~- The Tenslegg is & grey mesgive creoss~bedded sand-

stone containing thin layers of limestone, In the Bighorn mownteins it is only
30 feet thick; however it thickens markedly to the séuth and west. 1ts maximum
thickness in the srea is 2730 feset.

Permisn Systen

General relstions.-~ The Embar Tormation overliesz the Tensleep sandstone,

and is exposed on the northern flenks of the Owl Creek mountains snd on the
flenks of Rattlesnake and Cedar mowntains,

Embar formation.-~ The Embar formation is = succession of gray limestone

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

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



Permien and Trisssic Systems

General relestions.-~The Chwawater Tomation, a Pearmo-Trimssic wnls,

soeurs in extennive outeroups, especially slong the angtarn plde of the
bssin. Along the western side of the bosin the outorsps ors generally nare
row, but the Chugwatsr ig presant on both sides of Rattlesnake and Cedar
mountaine and along the base of the Beaptooth and Absaroke renges. In the
agouthern part of the ares the Chugwnater radbeds ocour extensively in the
ecentral part of the Thermopolis snticline and also hetween Hmber end Anchor,

Chugeater formation.--The Chugweter formetion is composed lavgely of

red sandy shele but includes slao ved sandatone, gypsum, snd limestone. The
thicknese of the formetion ranges from 700 to 1,100 feet.
Jyrassio Syatanm

Benaral relations.--The Jursnsic aystem 1o represanted by the cundsnes

and Morrison Tormations; whieh ceowur ss norrow outcerops flanking the bagse of
the uplifts on thz enst, west, and south sideas of tho basin ot the Absarcks,
Bighomn, and 0wl COreek mowntiain reagions.

Sundence formationy-The famdanss formetion is moderstely uniform in
thickneas throuvghout the srem, hul contsine meny sirstigrephilo weristions.
Tt 45 mawvine in origin end congists of sheles, sandstones, snd limestonesg.
The gheles snd sandatonas are greenish-grey in color, and 4he sheles pree
dominate, Tt is from 2%0 4o 500 feat thick.

Worpicon formation.-=-The HMorrison formation is composed of soft eandy

_Shaleﬁ end cleys sltemnating with layers of messive sendstonen, sll of fresh-
wantar origine The preveiling celor i3 pale greeon wiih shades of red, naroon,
and purple, end in the wopar pert of the formation the cleys arve very dark,
The thicknesas veriss from 1720 to 280 feet.

Cretaceous Systen

General relntions.~-The Cretaceous rocks of the Bighorn Basin sonsist
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of & suosession of sheles anid sendstones 6,000 Taet or more in thicknaess.
flome of the formations are coal bearing. The Cretececus uniss, from oldeat
to young#gt, aru: the Cloverly fopmstion, the Colorsdo growp, vhieh includes
the Themmopolis and Mowry sholss, the Frontier formation, #ud the lower part
of the Cody shale; the Hontane group, which consists of the upper pari of
the Cody sbhale, the Mesaverde and Hestestas formations; snd the Lsnce formae
tion a2t the top of the supcsssion.

The area of Cloverly oviercy in tha bdasin 1z aboul equivslent to thet
of the underlying Morrison fomstion. The Uolorade greuplﬁs expossd in a
wide ares in the northesstarn part of the basin, and from “hell eresk south-
ward ite outercp i= from 4 to & miles wide. 14 18 exposed in 2 wide arsa on
both sides of Rattlesnaks mountain, but farther north, along the base of the
Abaarckn and Beartooth ranges, the beda dip steeply and the outeron 16 nerrow.
Zmell exposures ogcur mlong the sxes of snticlines esst of Sege oreek, at
intervsls along the base of the Shoshone mowmtaine Irom Fourbear to the Jatler .
ranch, on the divide batwesn Rewhide oreek and Graydull River north of Pitehe
fork ranch, and on Wood River and Gooseberry cresk neer Swnshine peat office,
In the Owl Creek Mowntsin Region it cccuples an sres ? to 5 miles wide, ex-
tending slong the base of the mountsinz from & polnt west of Imbsr Lo the
middle of Renge 92. South of Cottonwood ereek 5 or & sguare miles of the
Colorado group is exposed in su enticline.

The Hontena groun is expozed in an srsa nesr Jage nnd ITy creeks, snd
a& & narrow band along the west eide of Cheep mouatsin. ¥Hasy of Basin the
ﬁonxana‘grang iz exvosed in & brosd, shellow eyneline. These rocks ocoupy
considsrable sras on the hesd of Yo ¥Yater and Eirby orseake, and betwsen Owl
and Cottonwood cresks, Hetwsen Sunshine post offige and Csder mouvnledn 1%

oceupies an srea 4 to 10 miles wide 2t the bass of the Shoeshons Runge.



Geclogic meps of the nres 40 not show the Lanes formstion a8 o unit.
Purther Pield work is neceasary hafore detsiled infomsation es to 1%s distri-
bution is aveilabla.

Cloverly formation.-- The Cloverly consists of tso bede of masasive buff

msndstone separanted by gray or variegeted zhale. The upper gsndatone 1a known
us the Greybull sendstone membar. The thickness of the Oloverly ie from 110
to 3{){} faot.

Thermopolis shnle, -~ Tha Thermopolis shele, which overliass the Cloverly

formation, comsists of A0 to 800 fest of gray to black shale with one persist-
ent sandstons, This sandstone is known as the Huddy send hy drillars.

Howyy shale,-~The Mowry is s hard grey shale conisining Tish sesles and
lenses of graval~hasring sandstone. 1% ranges from 160 ¢o 375 feet thiek,

Frontisr farmgﬁiqn.-*ﬂn the west side nf the Bighern Basip the Frontier

is componsed of seven or more hads of zray end Wnff ssndatone with grey and
brown shale snd bentonitz; on the ssal aside, of two it 8ix or mors beds of
sandstone, The thicknesz ia from abont 500 to H50 Taet.

Cody shale.~=The Cody 18 o thiek succaasion s gray, areon, snd blask shale,
with eslearsous conaretiona st the bess merging with buff sandstone st the top.

There ara no persistent marker beds. Tha Cody 12 1;90& 30 2,400 fest thick,

Mesnverde formation.~~The iesaverds is an alternsting euvccessicn of
buff anéd whits ssndetonae ond grsy and brown shales. It contnine lentiouler
beds of ecoal near tha base. Ths thickness 1z from 1,120 %o 1,400 Test,

Heeteetss formation,~-The Henteatse gonsiznts of acft gray end brown shale}

grey and buff sendstone mnd lenticular bede of coel., The thicknesas is highly
veriahle, rraging from 350 to 1,400 feet.
Lance formation.--The Lance 1z a suctession af dulff and drab ssndstonaes

altsrnating with dred and green sheles. Tt conteine no red shale or cosl beds,

and i{a from 840 to 1,800 feet thick.



Tartinry Syaten

Genoral relations.--The Tepiiary formations have s move extensive oul-
arop then mny other Tormation in the district, ccenpying &« brond sree in the
eeniral pert of the brain, which narrows rTenidly to the northwests, They extend
gntirely around the base of Heart mowmtsnin, oeeupy  the low divide betwoen
Bighorn end Clark Fork bssins, spd give rise to s number of prominent peaks
slong the buse of the Beartooth mowteins from Clark Fork %o the Yontana line.
They eontinus from Oreybull south to beyond Bighorn River in the region of the
Honoyeoombe.

Port Union formeiion.-~The Fort Tnion ovarlies the Lence unconformebly.

Tt comsiste of 2,000 to 5,600 feet of buff and white gritty sandstons, with
drah, »ed, Bnd green clay. Tt conteins leamses of grovel snd lentisular beds

of vonl.

Ynaptoh formation.--The Wissheh Tormetion overlies the Yort Union forma-

tion wmeonformably. Pert of the Weanich hes been removed by srosion, Dut a
thicknese of 1,300 feet hap been memsured at some looslities. For ths most
part, 1% 18 & red snd drab clamy contnining buff snd white ssndstone with
gravel lemases, It forms meny aveas of badlends srownd the border of the basin.

VYoloeenic rock.-=Tn the southwastern pert of the aree the older formations

aya coverad by =n averlap of volemnie rock thought to ha of late Tertisry age.
The thickness of the wolesnieé, which sre sndesitse tuffs snd flows, iz varisble.
fuaternary System
Benars)l relutions,--The Queternary deposite are confined meinly %o the
northers part of the baain, where thevy Occur =g graval terrsoes cappiag the
high divides snd bordering the larger streams. Daposits ef three different

periods are recognized, early snd lete terrangs gravals snd alluvim,

Rarly terrace grevels,--Ferly terrace gravels eap the high plateaus

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



composed of alternating layers of gravel, sand, snd s5ilt end bsve n tofel

thickness of 30 $o 4D fest.

Loter tarrsce gravela,--Later terrsce gravels horder gll the larger
strasms snd some of the smaller stressms, Thay ere promiment in the sorthern
part of the basin. The moet cxiensive of thase depcosits lie along the
northern side of the Shoshone River from Gerland to Easglonest.

g;&nvtumyﬁﬂTha alluvivn is from & fes o 50 faet in thickness and coours

ag vzlley mnd Tloode-plain devomits nlong streenms,

MINERAL RESQUECES
Hentonite
Moat of the Bentonite in the Bighorn Busin occurz on the esst snd south
gides, In seetions 70 and 31, Y. S@ N., B, 98 ¥,, in ths axtreme northepsnt
portion of the ares, dentonite seama wers noted ns follows: Thermopolis shale,
totnl thickness 960 feet, contuined 15 senms of bentonite ranging in thickness
from 0,5 foot to 2,5 faet, The total thicimess of the bentonlte asams in the
Thepmopolis 15 16.7 Peet. In the Mowry shale, whieh hes @ totsl thickness of
95 reat, two 2.5 feet layers of bentonite coourred. The Frontier formation,
€20 feat thiok, contained five sesws of bentonite, The individual seums vary
from 0.7 foot to 2.0 feot thick.
The beds on the southern and eastern marging of the Bighowm Psain are
‘ involved in a number of sharn sntielines and synelines, The lowsr fommations
of the Upper Cretaceocus seriss crop out in the atesp flanks of the folds, and
the outerops of bantonite sesms are, In most csses, narrow., In the few aress
of lew Aips the bentonite bsds diyp under oliffs fromed by the Froniler sand-
gtones.
The lergest bentonite outeror in the Pighorn Busin 15 loested 1€ miles

northwast of Orevbull and one<helf mile sanst of the 0l1laed rosd bhetween



Greybull snd Lovell. The outerop is mpproximetely & mile long and 50 Teet
wide. The bentonite seam dipe 31 degrees to the west, The hard alterad shale
bed forming the floor wmder the bentonite seam Stenda out in & number of
smaller flatirons on the dip slope of the hogbeck. The sediments above the
hentonite, end part of ihe bentonits, have been removed by ercsion, ac thet
the thickness of the seam yenges {rom » knife adge at the top of the flatirons

to s full thickness of four feet nt the base.

Conl
Southwest ide of the Bighorn Besin

General relations,-~Coal fields fomm en irreguler zone & to 15 miles wide
&% the bdnse of the Shoshone-Rattlessueke mowntain range, sxtending from =
point two miles north of Clark Fork of the Yellowstons River 110 miles southe
eastward tc Bighorn River near Kirby. They constitutse an area of about
1,300 aguere milea., Cosl beds which have aufficient thicknese snd extent to
ba of loeal intersst are distributed throughout tha fislds, but deposits of
commereial importance lie mainly in the souwthern pert of the basin.

Colorado group.=- 4 few thin bedas of goal, with o maximum thicimeas of
sight inches, interbedded with messive sandstons, occcur in the lower part of the
Colorado group. Ko beds of aovsl in the Colorade group ave thick enough %o
be worked,

Hogssverde formetiog.-~In comparison with eoel beds in younger forma-
tions, those of the Hesaverde are well exposed. The conl bads cocur in thin
sones of shale snd sendstone between thick bods of messive ssndstone, The
eoel bede commonly dip from 109 to 500,

Although & few thin beds of coal are !‘o;mg! loeslly 1n the upper pert
of the Yesaverde, the bads more then 14 inohes thick and those which hsve been
nined oocur near the base of the formation. Generally there are from three

to seven beds conteining more then 14 inches of coal in » sons 160 to 220



feet thick that overlies the bnanrl sendstone. This is the common condition

in Spring Creek, Little Buffalo, snd Oress Creek beains, In the northern part
of Oregon Basin, in the Gooseberry Cresk Velley, snd in Cottonwood Creask Velley,
however, there ars two coslebesring zones, separated by o maseive sendsions,

Here and there exposed rock ssotions indiente luck of persistence of coaml
and sandstone beds, but hoth the c¢osl seenms snd adjecent ssndotone bads uaf
generally be traced with considerable essurance slong outeropa for distenees of
three to eix miles,

Hoeteetss formation.==The coal beds in tﬁa Haoteetzse Tormation are poorly
exposed and therefore not as well known as those in the lesavorde, Although
individusl heds may dbe satisfectorily correlsted for distunces of  or 4 wiles
in some parts of the region, commonly exposurns are £n jaclated thet uo aoe
curate correlation may be mnde, &oat of the good outerops trend from 5. 46° B,
to due esat, Prectioslly no outercps having n strike in the northesst guadrant
gan bo correlased with others nesr by, 8o that nothing is known cnnnefning the
chenges thst tske plnace In the beds ia thet general direetion.

Fort Union formstion.--Beds of cosl in the Jort Union sre lentiocular and

sporadicnlly distributed ovar = large ares, They are confined to the basal

600 feet in the group of outerops near the mowmtaina snd in the region of uncon-
formity between the Fort Union and Lenece formations. The sreal distribution

of the thickest beds or thickest perts of beds coineides sporoximately with that
of beds of overlying conglomerste; the converse ralation is nct =2pperent, for
there are extenaive beds of conglomerate not avarlgzn by corl beda,

Southsast Bide of the Bighorp Basin
General relationa.--The cosl-bearing rocks orop cut in = belt 6 to 12

miles wide, extending sowthesstweprd from the lower course of No Vood eresk
along Gend end Cottonwood ereeks to the eest side of the "Honeycombs," then

turning west ecrces No ¥ayer creek %o Bighom Biver, The {ield contrimns shout






Gyvaum

Gypays in the Bighorn Basin oceurs st two horizoms, the upper st or
near the top of the Chugweter Tormetion and the other in the uppsr part of
tha Fmber formation. Only ths upper bed, howeyar, is of esgonomic imports
anee st Sheep Mowntain end in the vieinity of Themmopclis, Ths beds of
gypsun vary in thickness and number Trom place to plece in both the Chug-
water and ¥mbar formations. The beds are from = few inches to 54 feet thick.
The thiokest gypsum bed oecours 4no miles northwest to Tensleep in the Chuge
water fo-metion,

The greater part of the gyosum {i¢ whicte, but in muny places 11 hus n
slightly pinkieh or flesh tint ouused by particles of gped clmy. The color
varies from pure whits %o reddish or dark, sccording to the smount and kind
of impurities. Jnalyses show the gynsum %0 be of good guulity and to goge
tain 1ittle celeite,

Einersl Wnters

Lody Hot Sprimngs.--About three miles west of Cody, in the bed of
Shoshone River, there are s number of wars minersl sprinés, The water iseues
from erevices in Fmber limestone immediately wndsrlying the Chugwsiter rade
bedns, which dip :nas%_mrﬁ et an angle of about 15 degreses. These dads sre
overlain by 2 deposit of (uaternary gravel 2% %o 0 feet thick, eappad by
about 20 feet of travertine. The warmest epring hes » temperature of 989,
Asageiated with the aprings o vents or erevices in the roek, from which
large volumes of hydrogen-sulphide yes esenpe.

Yot springs ocour nt different levels in Shoshone Conyon, at 1ts upper
*nd lower end, far above the present level of tha river. Thers sre s number

of extinet geyzer or hot-apring econas,



Thermopolis Hot Springs.--At Thermopolis, in the southesstern pari of

the basin, thers is a hot mineral spring, This sprimng is so well knowm

that no detailed descripiion is ineluded,

Meteliferous Depositse

Considerabla effort has been pul forth in atiempts to develop metalifer-
ous deposits in the mountains adjecent %o the Bighorn Basin., To date these
efforts have not heen successful. Hewett™ reports that prior to 1912e--

"between 12,000 and 15,000 linear feet of tunnels have been
opened, of which spproximately 500 feet reprecsents three cross-
cut tunnels in the Kirwin distries,”
HKirwin iz situated near the headwaters of the north fork of Wood River,
a tributary to Greybull River, sbout 38 miles southwest of Mesteetss. The
value of the ores in this distriet is reported to lie mainly in gold content,
and only rarely in silver. Hewett veports (1912) that
*The only ores that have thus far been producsd are of medium
or high grade, but in quentities too smsll o warrent costly
squipment or operation on # large scale.®* * * From what is to
be seen in the district it seems wnlikely that there will be
developed masses of low-grade ore larze enough to wsrrant the
installation of elaborate milling plants. Mining, however,
is full of uncertainties and 1t would be unsefe on a basis of
a2 brief examinstion to prediet thet none of the Kirwin deposits
will ever prove to be importent.,”

This office has not made sny study or investigstion of the Kirwin district,
consaguently we are not in & position v report upon it., Further exe
plorations may léad to the development of profitable metaliferous deposits
in the mountains surrounding the Bighorn Basin. However investigstious to

date have not been encouraging.

*pewatt, D. Foy The Ore Deposits of Eirwin, Pyoming, Bulletin No 540,
L6 - G@ﬂlogim Smﬂx, wﬁﬂhinﬁton’ 1913‘




OIL AND GAS

0il and geas are preduced in the Big Horn Basin from rocks of Cratacecus,
Pormisn, Pennsylvenie snd Mimsissipvien age. Cretsceous production is found
in the Frontier sends (Torchlight, Pesy, wte); in the Wuddy sand in the
Thermopolis shale; snd in sends in the cloverly formation (Greybull, ete.).
The higher Cretaceous unite have been wnmproductive, with the sxeeption of
some gaa found in the Hesaverde aandnt@na§ in one field.

The Juressic rocks which hove been prolific producers of gss sund oil
elsevhere in the State are unproductive in the Big Horn Besin snd have yielded
only eiight shows of oll. |

The Permisn Mmbar beds, the Tensleep sandstone, of Pennsylvenisn age,
and especially the Mississippinmn Hsdison lime have been prolific producers.

0lder Peleczoic rocks, of Devomisn snd Ordovicisn age, are potential
oil producers, but iitile is knqﬁg_gs $0 thair posaibilities.

Cretaceocus oil is of the haﬂﬁ guslisy, iz of pariffin bese and of high
gravity. The Paleozoic oil is of naphthene buse end is of lower gravity,

J 01l Fields

Park County.- Importmni fields in Park County ers ag follows:

Name Yesr of 1939 Totel
Discovary Production Production
Badger Easin 1931 91,120 bbhls. 483,201 bbls.
Flk Basin 191 204,483 10,971,926
Frannie 1928 534,505 3,219,077
Oregon Basin 192% 1,006,756 11,649,327

Shoghone 1529 10,063 274595



During 1929, 3 oil wells, 3 ges wells, snd one unproductive well were
Arilled in the county end at the end of the yeer two uncompleted welle were
being drilled.

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

linme Yanr of 1939 Total
Diseovery Production Production
Byron 1906 543,10% 3,851,596
Garland 1930 (dsep pey) 251,820 2,873,062
Greybull 1907 c 346,730
Torehlight 1915 o 270,279

Puring 1979 there wers 7 oil wells, 1 gns well, snd threse failures in
Mg Yorn Commty. Four welle were uncompleste m% the end of the ysar,
Hot Springs County.~ The Important oil fields in Het Springs Uounty

are an followsi

Yeme Year of 1929 Total
Mecovery Production © Produstion
Black Mountain 1925 G 295,654
Gress Creek 1914 814,989 27,809,454
Hamilton 1913 188,433 5,056,079
¥arm Springs 1917 45,093 341,530
Waugh 1935 Abandoned 230,049

During 1979 1 o1l well wes completed und % wells ware uncompleted at
tha end of the year.

Veshekie County.~ The only importent oil field in “ashakie Comnty is

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

drilling et the end of the year.



Gas Fields
The only important gas field in the Big Horn Beasin other then fields
which also produce oil 1a-=ha Little Buffalo Basin field, in Park County.
During 1979 3 welle were completed for = totsl cutput of 46,500,000 cu. ft.
of gas per day, initiel. The Golden Eagle dome, in Hot Springe County, which
produced gas from the Mesaverde semds, high in the Cretaceouws sectiom, hes

been abandoned.

Swmaary

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

in production in 1939 ovar 1938:

Field Year of grestest production
Budger Basill o « o + o » & o o s » » 1939
K BABIR o 4o « ¢ & 5 & & o & & 3 » 3T
Garlend « « «» » s s 2 3 s v » 2 » &« 193
Gress Creek « o s+ o 3 » 5 » » = »s 1918
Torehlight 4 ¢ « & o« » s o o s » o «1919
I+ 1o partinent to point out that the only cil field of any importunce
discovered since 1930 is the Bsdger Basin field. This is the dsapest pro-
dneing field in the state and walls are drilled to the Frontier sands st a
dapth of around 8,700 feet.
Most of the older fislds ranched their peak production prior to 193C.
Sinece that time deepar drilling hes epened up new rnseres in the oldar rocke.
The 15 important Tields listed above bave produced a totel of 67,523,915
barrels of oil and seem certainly to heve pessed thelr pesk production. In
addition, esssntially every promising sbtructurs in the Basin hes been tested
by & well.
Hew reserves may be opend wp through (1) the discovery of oil in deep
sands in old fields, (2) desp tests on Aomes which proved unprodustive in
higher sands, snd (3) tne di@eovery through geophysicsl methods of domes toward

the genter of the Desin which are obsgured by younger dapoai ta,









Sunlight Basin deposits, The following excerpts are from Hewett's repori
as given in Mineral Resources of the United Stetss, Part VI, 1911.%*

Logation.~~The sulphur deposits deseribed ars located in the upper parid
o of Sunlight Basin, Park Couwnty, Vyo., about 32 miles in & direet line

northwest of Cody snd 14 miles s#ast of the sast howndsry oFf Yellowstone

Nationsl Puark, There 18 o feir wagon rosd Tfrom Cody, from which the

distence iz 52 miles, but the deposits ars lnaccesaible owing %o a

gtesp hill, the ascent over which smownts %o sbout 2,000 fest in 2 milss.

Deposite,--Ths sulphur depesits occur in seven isolated groups, six
of which lie in = belt shout 2* miles long, which srosses the vellew
of Sunlight Creek. The other deposit is aitusted on Littls Sunlight
Craek, about 4 miles northeast. Proepecting has besen limited to dig-
ging nuwmercus shellow trenches apnd pits, none of which haz penetrated
more then 12 feet below the awrface.

The =ix groups lie in an spproximately straight line and esch is lo-
cated on the slope of & ridge, vractieslly mdjacent to & ravine, The
sulphur deposits are irregularly distribnted in ereps of the bleached
igneocus rocks, and are devoid of wvegetation end in conirsst io the welle-
wooded elopes surrounding them. The positions of the groups of sulphur
deposits are dstermined by a broad zone of intricate fracturing on »
emall scale.

Sulphur occurs in two forms~-~gementing surface debris and inecrusting
irregulsr open fractures in the lava. The first modé of oecurrence

is more widespreed superficinlly then the second, but explorstion has
shown that the sulphur-bearing debris is merely 2 mentle covering emall
areas in which sulphur is found in the sSecond forms. The sulphur cecurs
as a clear lemon~yellow incrustation, the surface of which is covarsd
with numerons minute crystals,

The debris is of loecal origin and has been set froe by westhering and
weshed to the lower slopes. It is slmost ceriainly not more than 18
Teat thick at any place., Sulphur fille the interstitial speces of the
debris in varving degree, impregnating the mantle wery irregulerly.

The lergest ares in which sulphur is found in this condition is slightly
in excess of 2 acres, but most of the denosite ars less then half an
acre in extent,

Though no snalyses have hesen made, insvection indicates thet thosa por-
tions ef the debris nearest the present surfece are richest, ihe maxi-
muwa content of sulvhur being about 60 per cent. The debris lying on
bedroeck gensrally contains much lses sulphur, the smount varying with
the thickmess of the entire cover of the debris, but as & rule not
exgeeding 10 per cent.

S8mell pieces of wood ssscoiated with the depcsilt sre impregnsted with
sulphur, but there 18 no evidence of replacement of wood fiber by sulphur.

*Hewett, D. F., "Sulphur Deposits of the Sunlight Basin, Wyoming",
Bull, U, S. Geologicel Surwey, No. 530, 1912




Tha odor of hydrogen sulphide wes detacted near overy deposit and
earbon dioxida heg soparently sceumulsted in the bottom of moats of

the pits nand trenches, 4

In the second mode of ogcurrance ® * » tha sulshur ocswurs as s clesr
yellow inerustmtion upon the wells of open frectures in the lave snd

aa on impregrnation in the pertly or vholly decompesed yook near these
fractures. The incrustetion varies from » smell Traction of an inch
to 3 inches in thickness nnd ip prectically pure sulphur, but the im-
pregnsted rock does not generally contein mopre than 10 por cent of aul=
phur snd would probebly sversge considersbly lesss when vonsidered in
large meosea,

At sever=l plaoes thers are rouvghly coniesl mounds, the largest belng
20 feet in dismeter sad 5 feet high, composed of sngulur Pregments of
sndesite hsevily incrusted with enlphur., The roek swrrounding these
mowndes contsins only s trace of sulphur. The aspwauletion of sulphur
18 grestest at the eenter of the mounds, whenoe hydrogen sulphide

snd gerbon dicxide issue Treely sud where sulphur is probably Jorming
a% the present time, The size of thess mounds indiestes the small
gresl eéxtent of thie sseond mode of ocourrence of sulphur when oome-
pared with the overlying menils of sulphur~bearing debris.

sils.~~It is belleved that the sulphur deposjts have formed from
the dscomoosition 0f hydrogen sulphide rising through irreguler frae-
turss {1 the lews flows, This decomposition probsbly took place ne=
cording to tha well-known remction 2H,8 Op 2H0 23, The emount of
sulphur deposited in the bed rock lave i amail. owing spparently to
the inability of the velutiwaly Ary geees to replace or dissolve sile
fesous yocks. » = % The bigh-grede sulphur~inernsted debris on the
surface is due apparently to the exceptionsl conditions favering the
sarstion snd oxidstion of the geses. It is thought thet each deposit
of this charaeter sovers one or mors vents from vhich the sulphur-bear-
ing gnses arn sscening.

Alwm and gypsum are present snd are thought ¢o be dus to the remction
between the sulphuric ncid formed by the oomplete oxidation of the
hydrogen aulphide with the besss of the igusouns rocka.

The depcsits ave thought to be of relstively recent origin, probably
beinz wholly postglecisl. In one of the mounds the demd root of @
gadar troo, similur to those growing near by, penetrates the Tractnrad
- sulphur-besaring ook in guch = manger es %o meke it certein thab the
tree onge grow thers. It is bhalleved thst here the sulphur i of very

recent origin.

Produstion,~~N0o sylphur has bsen produced from these depcaits snd it 1s
sxtrémgiy improbable that they will be sources of produstion wntil the
transportation fecilities of the region are greatly ilmproved.

The asount of sulphur existing in the surfsce debris is capeble of
eqsy demonstration, but 1t 1z not thought to be grest compsred with
that in workeble deposiss of sylvbur in genersl. The unximun conient
o8 nl






better conditions for the merstion send oxidation of hydrogen sulphide
than do the messiBe rocks, which ars believed to comimin litsls, if
any, sulphur additionsl to thet conteained in the open erevieces. The
thickness of the debris shove water level iz npobably a5 muech ss 25
teet in plmees, »né & considerable portion of thia msy be found %o be
sulphur bearinz, but it is very doubtful whether amy sulphur will be
found beslow weter level, as, from the theory of origin postulated,
oxidstion of tho hydrogen sulphide and deoposition of sulphur could not
go on in this zome, It appenrs probable thet the sulphur<beering
geses are of deep-seonted or of ignecus origin.



