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GEOLCOY OF WYOMING

Iatroduction

Wyoning affords exseptionslly favorable conditioans for ovservations from
whieh the geolozical history of the esrth is determinede First, the relief
pattern of the state is one of deeply ercded mountain renges ssparcsted by larze
besinelike depressiocnss Geeondly, the sexiearid cliuate which prevails, exeept
in the hisher mountains, does not support & poverins sereen of dense follage,
the presence of which would obscure the rockss Thirdly, the sedinentary fornae
tions are unusually rich in the fossil remains of past life, especially %the
skeletal remeine of vertebrate animals, Pourth, the aneient voleanic activisy
of the Vellowstone platesu ares end sssogisted hot water plhenomens are expgeptiornals
Thiz eorbination of fastors offerz an ununausl epportunity to understand and
apprecicte reclogigel processes uan? their results, The past history of the earth
68 preszerved in the rosks demsnds the acceptancs of a lapse of time whiech ean only
be measured in hundreds of millions of years.

Wyoming is indebted, in & lsrge measure, %o various felsrsl institutional and
private agencles for ite knowledge of the geclory of the atate, The ploueer invess
tigations of the Hayden and Iing Surveys, followed in later years by the United
stetes Leolocieal Survey, laid the foundation of present knowledge. Several of
the larger museuns end universities of the east have made ilnportsat econtributions
to our knowledze of the fossl)l life of the states The Geological Lurvey of
Byonins and the Department of Geolory, Universi:y of Wyoulng, heve shared in a

amall way in the investicetlons,

The Sascment Conplex {gro~6umbrian§

The backdones of severel of the larger mountain ranges, notably the Laranmie,

Medieine Bow, Sierra Vadre, “iud River and Bishorn lounisins, are ¢oszosed of an



.aﬁcicut complex epgregate of metemorphic (mete 3 ghangej morph ¥ fora) and
igneous (isnis = rire) rocks, These somstitute the oldest kuows roeks snd, as
all younger rocks were laid down ucon them, they are collectively spoken of ea
the Basenent Complex,

The metemorphie rocks of the Sssement Complex were originelly e succession
of sediments, such as sanistones, mudstones and limestones, interbedded with
extensive mecumulations of lave, This succession has 2 total mugregate thicke
ness of many thousands of feet, These rocks sre Ynown to have been 1aid down
not less then five hundred million yesrs aco and the oldest may have besn laid
down & billion years agos The sheraster of these aencient sediments tells us
that they were derived from still move ancfent rocks snd that they ware oricinally
formed under conditions very similar to those whieh preveil upon the earth today,
Daring the lapos of time since the sediments were laid down they have been greatly
altered by physicel end chemical change. The sandstones have beez changed into
quartzites, the mudstones into & variety of achists, and the limestones into
dolomites and merbles The upturned end trunceted edses of the mstamorphie
derivatives of the snclent sediments and sgsociated laves are admirably ezposed
in the Nedicine Bow Hountains along the Centennialeseratoge hizhway,

Intermixed with the metemorphic rocks of the baseme:t complex are nany Stypes
of {eneous roek which were intrufed into the older uodimnnts and laves es liguid
rocksformine meterial (megme), Repeated intrusions of various kinds of mecme geve
rise to complex assoeiamtions of rock types, OCranites, syenites, anorthosites,
etop out and {nvade the quartzites, sehists, dolomites an? anelent leves ir great
profusions It is believed that the Nasement Comolex was & half a billion or more
years in the saking,

A Orest Lost Intervel

Following the formation of the “asement Complex there snsued 8 lon- period of

time durinz which erosion plemed off the then existin:s mountains end bt deeply



into the Basement Complex, which at that time couposed the erust of the esrth,
Many mililons of years must have elepsed to have permitted erosion to plene off
all relief and to have left s monotonously flat surface, This period of erosion

is one of the great lost intervals i{n the hiastory of the earth,

Older Sedimentary Rocks (Paleoszoie)

Lytag (unconformably} upon the deeply ersfed surfoce of the Besement Complex
is e thick succession of sandetones, shales end limestones, whioh were, for the
most part, deposited beneath the sea, during the Paleozoie Tra, This succession
is much thicker and more complete in the northwest portion of the stete, where
" formations deposited during the Cambrian, Ordovicien, Devonian, Vississippian,
Pennsylvenian end Permian pericds are found, These forastions praodusily thin out
and, in part, dissppear es they are trzced intc the southesstern part of the state,.
The high gonspicuous hogbacks, alon: the flanks of mountain ranges, are made up of
these old sedinents, ?h.Anldnnt {the Cambrian formetions) were deposited beneath
& sea whieh covered much of the Horth imerican contimeat BOO willion years agoe
The youngest (the Permisn formations) were deposited some 300 millions of years
later. During this long intervel of time the sce advanced and retreated many
tizes, so that the record preserved by the rocks is & very dlseonusected one,

Near the baze of this older succession of sedizentary rocks are found frape

ments of the oldest known vertebrate enimel, e primitive fish,

Ihe Sedimentery Rocks of Intermediste ire (Mesozoie)

Resting (dissonformebly) upon the older sedimentery rocks 1s & vest suce
eession of sandstones end ehales, having & totel thiekness of more than 80,000
feety which were deposited betwesn 200 million and 80 million yeers sgo, For the

- most part, the rock fregments which meke up this succession were derived fron &
mountainous aree which occupied & position a hundred miles or so to the west of

the western boundary of the stute. Rivers flowing sastwa ¢ from these mountains



$ranspordted vest emousnds w#’aaﬁimnntu and aupastﬁuﬁ thewm ne broed allevial flood
plains end on shalloweses deltas, Representative formations of Irimssle, Jaressie,
tn# Qiutaaaeun syatems ﬁwxa}§§pacxt:d during this time,

The Trisssic rocks (Chugwater end Jela) are sade cousyicupus by shelr brillilant
red polors These "Red Beds® gan be treeed for miles aloag the foothills of the
mountein renyes. Interbedded with the red shales are numercus sesms of white gypsusm,
shish stand out in strong eontrast to 3he eaclosiny red voeks Neselins of sende
sguatic crogodile-live rﬁpiilua hove heen dﬁ:uavnrai in these roeks in the vielnisy
of Lander and elseviers,

Nestiny upon the rad Trisssle rocks i3 7 euccession of brown end sresn ¢olorsd
sandstonen and shele {(funfance formation) which wos deposited in 8 shallow ses
furing part oF the Juressic period, The stelets) revaine of sisnt -erine reptiles
and the shells of ueny types of see eninsls buried in the vooks speak elogquentiy
of the life which inhabitated the world at this time, Tesent Alscoveries have
demonstrated that these rocks consain valuable scoumalations of ofl in eartain
locelities, 4

Lying directly abowe the Jurasale rocks i{s & relatively thin sveceasion of
it&&anaiy colored shales and sondstones {Morriscon formation] whick were deposited
sarly in Cretnceous time, This formetion is one of the most interceting in the
entire rock ¢olusm, for in 4% are found the skeletons of the glauy digozeura,

Whea the bones of these ssimals wers firet dlscovered in Cowp Bleff iz ilbany end
Cardbon counties durisg the seventies of the lsst scentury; they astonished their
diseoverers and others, end will always remain & source of esszements Nany yesrs
of arducus toil and many thovsands of dollars have been spent in exhuming and re=
gonstrueting these Pantmetic reptiles. Ipnoe exeludes sdequate deseription of this
faseinating chapter in the geologienl history of Wyouings V¥hen the west host of
glant lsndelivine reptiles firat errvived, fyonine wes a crest lowslying floodplain,

devoid of marked relief, It was upon this ?lndﬁpiata that these nighty ersatures



lived; fought and dieds Here brute force reliued puproue snd twenty-vos iiving
dreadnaughts cleshed in swe-laspirizg death strusgless

. kesting upon the veriegeted sheles of the worrison formation is & tohick suew
cession of ssalstones shd shales whick vere deposited during Upper Cretucecus
time, Hepented sivances snd retreats of the Orelacecus ses Yo% 1n thelr wake an
altersatine sequence of merire and continental forsations, The shoreline of the
et sdvanced froo the enst toward the woat, VYhen the ses retrseted th@ shore line
abifved from weat toward the esst, During %he times of meximum floodine most,
if not =ll, of the stote wes benesth the ges, while durine the tines of miniaum
flooding most of the state was exrosed, The periodie advances and retreats of the
sea ¢an be resdlly treced fn the sedizents which were deposited during sthis veriod,
Roeks lsid down on the floor mf the sea gontain the Toesll remaine of merise
ﬂ?gﬂﬂ&'ﬁﬁg while, ¢anv§ru¢1y. roeks deposited on flood pluing contaln the fossil
resaing of landeiiving snimels and plants,

Purings the 1a§%¢r pert of upper Cretsceous tine the sen withirew fron the
Reeky lountain Region for the lest time. The merive rocks were then buried under
seversl thousand feet of fresheqator deposive, it the time the freshewater sediments
wore being deposited sreat rhrtaﬁu ef sealstpopleul trecs govered aueh of the siates
These forests conteined e u&;;ura of wedieval and anﬁ&rﬁ floras; elus, vaks; waples
and mepaolian hed nade thelpr eppearences LuNurious sesietroplesl forests gave rise
to extensive depoaits of cosl, In the Green River Seein ares slone the estiated
supply of eoal within 5,000 feet of the surfags Le nors than six hundesd billlen
tons, the second greatest quantity of goal gonteised in any single sres of continucus
eoal~baarin: rocke In the United Ztates,

The marine rocke of upper Uretagecus sre contain asny valusbdle oll producing
horizons, while the overlying eontinentel resks contain extensive reserves of coval,
The presence of these emersyeprodueing minsrsls fn the roeks pives them greet

agoponie values



Ike Birth of the Rooky vountains (Laramide Revalution)

A% the conelusion of Upper Oretuceous time s1l of the existing rook of the
earth’s crust, Shroughout the Rooky Mountain Reglon, was thrown by moustain-making
movenenta intoe s sunoaun&éﬂ of folds, The larser upwarped aress formed the moune
teinous aress and the intervenins larzer downwarps prodused the besins, In many
ipastencss the atraios produced by foldlog eaused the roeks to bresk and mountsinw
ous masses of rock were shoved over ndjecent man.es, 5o pert of Eyouiny escsped
these movenents although 808 uroﬂa wore efffosted wore inteusely than others.

wnaﬁ the mounteine begen to fors thelr aewly uplifted crests were atiacked
by the forces of erosion end $helr destructlon begens No one knows Just how long
the mountainenaking covements leatedy bub we know $hat the iine wes messured in
hundreds of thousends of years, Uhile we can measure the sumber of thousands of
fest of rock which hae been removed from the arest of the xounteins, we will proe
bably never krow thelr meximum helshta, for they wers beisy reduced dy eroston st

the same stime that they were being elevated,

The Youscer Ledimentary Roeks (Cenoroie)

Reating (unconformebly) upon all the older reeks iz a thiek suscessiorn of
sandstones and shales (Fort Union end and Hanne formatiouns) which were derived from the
wmountalnous sress and Jeposited in the sdjecent besine “y rivers, This sction,
namely,; the erosion of the man%tninn and deposition in the vnsinsy contisued uatil
the mountaing were virtually buried in their own rock debris, The forsations whioh
were laid down during thls interval gontaln sumercus eosl seams and the fossil
skeletal parts of the dimisutive sncestors of the present grest ceamasiion cless.

I@l&wutué the deposition of the early Cenogoie {Peleccene) sediments, Ayocing
was apaln subjected to mounutein meking sovements which reeelevated the buried
mounssing and depreased the filled basive, 7This setie: wse followed by another

" prolonged peviod of eraomion, Craduslly the gradients of the streanms wers yeduced



and thelsr burden of sand and silt brought from the mouninine was deposited sa

¢ suecession of beds, This perlod of time (Rocene) elso murks the beginning

of great outpourings of lave and welesnis ssk from cetive volesnves, notably

in the Tellowstone Clatesusibssyoks Louatais reglon. Leny large freshewater
Lekes partisliy filled tue besins, The perfectly preserved fossil fisb found

in she Urecs River shele iz Limeolsn County once lived iz one @t-&hn larger of
these lekes, In the food plaein deposits, which were laid down a2t this tine,

are found the esrly eaccators of wmsay of the moﬁlrnfnnmm&lng The disizutive foure
soed horse browsed along the bunks of the rivers,

Opaduslly through the slapse of cdllfons of years the mounteins wested svey
and the besins filled by the traneport of roek 6¢hr1i from the mountains end the
downfall of voleanic ash. The Yailaé:%aaa platesy azd Absaroks ountains were
built up by an eltermating aeqéﬁnea of laova Tlews and ash bedse The Miling of
the basins was frequently interwmipted, Trosion strippod some of the acaﬁmuln%cé
layers snd they were troneporte’ down the rivers, to bo deposited alsewhere,
Finally, after an elepess of some thirty million years the reuntains lar burled
under flanking sedinents, 4 few resistant remnemts, the last vesticcs of their
former grandeur, remsinedi

The uext to the last chapter in the geologieal history of Wyominz wes
«harau{er&zn& by & reglonal uplift, whieh rejuvensted the stremss and put then
%0 work re-greeveling the baeine, Graduslly the énantaia& resppeared s Lhe
hxanknﬁtug gedirents were stripped from thelr flanks, Secsuss of their éwaa&tr
resintance to erosion the Basement (osplex and older sediments did not succusd

an repildly ss the younger sedinents,

Tue Great Iee ige

Durlag the leat helf million years, sromt contisental iee sheets formed in
the nore northerly letitudes snd gradually puched into more southerly latitudess

None of these gremt lce sheets penetrated inte Wyomines Fowever, when the sreat



joe sheety covered much of Morth Americs, sxtensive ice caps formed on the hishey
mountain rances of Wyeming, Valler zlaclers fed from the ice caps moved dowm the
existing river velleys to the hasin floors. These glsciera sculptured the hirsher
portions of the monsteine into slyine peaks end Ueshsped vﬁllnym, epd left

aumerous rorusinsel deposits sosttered slonz the walley floors and na dams lmpounde

ing beautiful mountain lakes,

gane;unxan

Thers is open to sbeserwtion, over mueh of Wyomling, & great stones albuz, Upon
the lesves of which are pictuved mweuy events in the past billlen years of the
esrth's historys Here are recorded advesces and retreats of ke sed, great alluvial
flo0d plaing, the birth wnd destruetios of sreat woustain ranges, invesles of llquid
rockwforning meterial iato the earth's own shell, great voleanie outbursts asd meuy
other events, 3ansoubed in the rooks is & greet weelth of fossils, which speak
sloquently of the evolution of life upon the earths Pest life preserves ui foasils
in the roeks is one of Wyoming*s grestest heritagess: It is doubdful i: any other
area of equal size in the world has eontriduted ss mueh to the knowledge of past
1ife as Vyomingi DBvery smer season for the past aixtr years, numerous groups of
seientists representing the lerper natural history museums and {nstitutions of
higher learning have beenm seerchins and excaveting to brisg to light these duried
treasures in order thet man ean better understand the developrent of life upon the

enrths



