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FOREWORD

The broader aspvects of the geology of the Medicine Bow llountains were
first made known through the work of the geologists of the United States
Ceological Ixploration of the Fortieth Parallel in 1878. The work of this
survey was necessarily of a reconnaissance nature. This bulletin is the
first detailed report on the geology of the area. The report contains

important contributions to the geology of south-central Wyoming.

The writer of this report was assigned the problem for his lMaster's
thesis and it affords an example of the manner in which the graduate
research work of the Department of Geology of the University of Wyoming
nay serve the interests of the State.

S. H, Knight
State Goologist
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Figure 1, Index map of the area described in this report. « « X

Flate I,

A, A view looking northwest from the summit of
Kennaday Peak showing Paas Creek Basin and,
from right to left, Zlk, Coad and Pennock
Mountains.

B, A view looking east near the sumit of
Kennaday Peak showing a knife-like ridge
of Hanna conglomerates.

Ce Pre=Cambrian rocks in place on the west
flank of Kennuday Peak.

Ds A prospect hole in an iHmbar gypsum bed in
Oberg Pass between Coad and Pennock Mountains,

B, A view of Vhite Rock Canyon on e gonhound
Creek showing the white sandstonc cliffs of
the Casper formpavion. The coarsc conglomerate
in the immedicte foreground is a thin vencer
of the Homne fommtion lying unconformably on
the Tenslecp sandstone,

) (45 A fresh exposure of Hanna conglomerate in a
land slip cbout 2 miles north of the Bow Ranger
Station on the cast fork of the Medicine Bow
River,

Ge An outerop of Tenslecp sandstone in Oberg Pess
between Coad and Pennock Mountains showing the
weathering cffcets on cross=bedding « « + o o o « o = 3

Plate I1T.
A gonernlizoed columnar section of the rocks cxposed at
the north end of the Medicine Bow Mountains « « o o » » o @ 4

Plate III.
A geologic mp of the area at the north cnd of the
Modleins Bosp MounbtodrBe 4 s % & 5 & & ¢ & & o 4% » » & a Back of
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THE GEOLCGY OF THE NORTH END OF THE MEDTCINE BOW MOUNTAINS

CARBON COUNTY, WYOMING

by

Joseph lNeely

INTRODUCT T QN
LOCATION

The area described in this report includes approximately 260 square
miles of the northern end of the Medicine Eow Mountains in the east-central
portion of Carbon County, Wyoming (Fig. 1), The nearest station on the
Union Pacific railromd is Hanna, which is located 25 miles north of the
northern edge of the area, The borders of the area are accessible by improved
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Figure 1. Index map showing the area described in this report.

roads from the east by way of Arlington, from the north by way of the town of
Elk Mountain and from the sauth by the way of the Centemnial~Saratoga highway.,
Much of the area is mountainous and heavily tirberecd and travel is confined to
native trails, old logging roads and Uy S. Forest trails in the part within
the Medicine Bow National Forcst.



RELIEF

The arca includes a broad, relatively flat, basin-like depression
which is referred to in this report as the Uppor Pass Creek-Medicine Bow
Basin, The basin is encircled on its east, south and west sidea by moun-
tains, On its north side it merges into a larger depression known as the
Carbon Basin. The Upper Pass Creek-lledicinc Bow Basin is separated by 2
low divide into two minor basins, The region to the east of this low
divide is drained by the Medicine Bow River, wich flows to the north and
joins the North Platte River in north-central Carbon County, The region
to the west of the low divide is drained by Pass Creck, which flows to the
northwest and enters the North Platte River, Both the Medicine Bow River
and Pass Creek flor in relatively narrow valleys which have been éntrenched
200 feet or more below the general lovel of their drainage basins, The
Upper Pass Creck-Medicine Bow Basin slopes gradually from an elevation of
8500 feet at its southern extremity to an elevation of 7500 feet at the
northern edge of the areca,

The mountains which enclose the Upper Pass Creek-Medicine Bow Basin,
except on the north, have been fommed by two major anticlines which converge
in the southern part of the area and cantinue to the scuth as the main anti-
cline of the Medicine Bow Mountains, On the eastern side of the mmin basin
the northern end of the mnin range of the lMedicine Bow Mountains slopes to
the north from an elevation of 10,000 feot and terminates abruptly three
milos south of the northeast corner of the area as sharn on the mp (Plate
No, III), The basinward slope of the Medieinc Bow Mountains is camparatively
gentlc, owing to the low dips on the west flonk, Komaday Peak, locally
known as Bald Mountain, borders the Upper Pass Creek-Medicine Bow Basin on
the south And attains an elevation of 11,100 feet, The southern face of
this mountain dcscends abruptly to the vallcy of the North Platte River, The
northern face doscends with equal sbruptness to the basin. The region to the
south and west of Kennnday Peak is drained by Cedar Creek, which has formed
a deprossion known as Cedar Pasa between Konnaday Peak and a mountain lying
to the northwest of the pass, known as Pomnock Mountain. Cedar Creek flows
westward to the North Platte River. The Upper Pass Creek-Medicine Bow Basin
is bounded on the west by three mountain masses arranged along an snticlinal
axis extending northwost from thce main portion of the Medicine Bow Range.
These mountain rasses arc named, from south to north, Pennock Mountain, Coad
Mountain and Elk Mountain. Pennock Mountain and Cood Mountain are soparated
by a saddle known as Oberg Pass. Coad Mountain and Elk Mountain aore separated
by a water gap knom as Pass Crock Pass through which Pass Creek flows, The
surmiit of Elk Mountain is 11,165 foet above sea level and this mountain
stands considerably higher thon Cocd and Permock Mounteins, All three of the
mountains arc complex anticlinal uplifts and they slope steeply on all sides,

FIELD WORK

Field work was begun in this arca by the writer on July 30 and concluded
on August 31, 1933, The United States Geologicol Survey, on their geological
nep of Wyoming published in 1925, shows this aren as mmpped by the geologists
of the Goological Exploration of the Fortieth Parallel in 1870 (King, 6, Map I)
and no evidence of later publications on the geology of the area has been found
by tho writer. Available rnps of the arec include the topographie sheet of
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the Medicine Bow Quadrangle published by the U, S, Geological Survey, topo-
graphic sheets of the Medicine Bow Forest, published by the U. S. Torest
Service and a map of the Medicine Bow Natiomal Forest published by the U. S.
Forest Service in 1928, Mo topographic maps of that portion of the area
lying to the north of the Modicine Bow Forcet Rescerve have been published.
Mapping was done with the aid of a Brunton ccmpass and distances were
determined by pacing, intersecction from prominent points located on the base
map and in some cascs by estimation. Locations were obtained from section-
corner stones where they could be found, When scction-corner stones could

not be found, outerops were located approximately by reference to the base
maD.

Along the mountain fronts, the upturned edges of the sediments afford
good exposures with the exception of the glaciated portion along the south-
west side of the arca, There are only a fow exposures in the central portion
of the area becouse of a covering of alluvium and a heavy growth of timber
in some placos, IExcellent exposures occur in the northeast cormer along
Wagonhound Creck,.

ACKNOWLEDGMENTS

The writer wishes to thank Dr. S. H. Knight, State Geologist, for making
this report possible. Thanks arc also due Dr. R. H. Beckwith and
Mr. H. D. Thomas for sugzestions rendercd by them during the writing of this
report. The writer wishes to acknowledge the assistance rendered by the
U, S, Forest Service for supplying him with copics of the Medicine Bow
National Forest Map and the kindncss shown by Ranger Martin Olson stotioned
at the Bow Ranger Siation. Tho writor wishes to give cspecial thanks to
the ranchers in this area for the kind and generous hospitality extended
him while field work was being done.

STRATIGRAPHY
GENZRAL RELATIONSHEIPS

Approximately 13,000 fect of clastic marince ond continental sediments
ranging in age from Mississippian to Pliceenc are present in the area.
There are nine stratisraphical breaoks which demonstrote that deposition was
interrupted from time to time and that the formotions do not represont a
complete geological section.

PRE-CAMBRIAN ROCKS
Pre-Cambrian crystalline rocks occur in the cores of the enticlines
which form the nountaincus portion of the arca. These rocks are exposed

along the west, south and cast borders of the arca with the exception of
stnll strips between Coad and Pennock Mountains, between Pennock Mountain

-5-
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and the south flank of Kennaday Peak, and the glaciated portion on the
southwest side. The pre-Cambrian rocks arc composed of guartzites, schists,
gneisses, meta-diabases and granites, According to Blackwelder (1, pp. 615-
658) the metamorphic rocks which were formerly sediments are probably of
Algonkian age.

MISSISEIPPIAN ROCKS

Madison formation. = The Madison lies unconfomably on pre-Cambrian
crystalline rocks in the western half of this area and the steeply dipping
outerops form prominent ridges along the east and south flanks of Elk and
Coad Mountains and the southern end of the east flank of Pennock Mountain,
Rocks mapped as Madison in this area are a bamal purplish to pink massive
marine limestone approximately 20 feet thick and an overlying succession of
red shales and red to gray sandstones 55 feet in thickness. The red shales
and sandstones may represent the Amsden formation of northern Wyoming, but
because of their limited arcal extent and uncertain identification they are
included in the Madison formation. The Madison thickens to the north and
is correlated with the Ifdison of central Wyoming, (Lee, 9, p. 5) where it
contains Mississippian fossils (Darton, 4, pp. 403-470). It thins to the
south and east so thot it wedges out near the center of the area. The
Mndison is overlain unconformably by the Tensleep sandstone., This unconfor-
mable rclationship is shown by the fact that the Madison thins rapidly to
the south and east and by the fact that the Tensleep formntion overlaps it
and lics on the pre-Cambrian complex,

PENNSYLVANIAN AND PERMIAN ROCKS

Nomeneloture and eorrelation. = The Pennsylvanian rocks in this area
are represonted by beds of massive sandstone., In central Wyoming, where
similar bcds are overlain by the Fmbar fomntion, they are known as the
Tensleep formation. Therefore, the sandstones have been mnpped as Tensleep
throughout the western portion of the arca, wherc they are overlain by
typicel Embar. In tle Loramie Basin area, wherc the sandstone beds are
overlain by the Satanka and Forclle formations, they constitute the Casper
formtion., Therefore, the sandstone beds have been mapped as Casper through-
cut the castern portion of the nrca, whore they cre overlain by the Satanka
and Forclle formations. In order to avoid confusion thesc mossive sandstone
beds will be referred to as the Tonslocop formation over the entire area.

In central Wyoming tho Permian rocks nre known as the Embar formation,
while in the Laramic Basin area the rocks belonging to this systom are known
as the Satanka ond Forelle formations. The basal portion of the Chugwater
fommation alsc belonzs to this system. Throughout the eastern portion of
the area the Satanka and Forclle formotions arc recognizable and are therc-
fore mapped as such. In the wostorn portion of the area the Forclle limestone
is absent and the beds have been napped as Imbar,

The Irbar formation is stratigraphically equivalent to the Satanka,
Forelle and the basal 100 to 150 foet of the Chugwater*,

* H, D. Thomas, Personal cormunication, 1934,
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Tensleep formation, - The Tensleep is a medium-grained light gray to
white cross=laminated sandstone approximately 140 feet thick in this area,
and, due to its rcsistant character, forms prominent ridges and hogbacks
where it flanks tho mountains. Although no fossils have boen found in this
area, o marine fauna of Pernnsylvanian age has been reported from the linmestone
facies to the east (Darton 5, pp. 18-19) which has led to the belicf that the
sandstone is of rarine origin and probably o beach deposit of the Pennsylvanian
sea (Knight 7, ppe. 49-80), The Tenslecp forration occurs pver the entire area.
Excellent exposures can be found in White Rock Canyon where Wagonhound Creck
cuts through the formation.

Frbar formation. - The Erbar formation is composed of approximatcly 300
feet of red shales, gypsun beds, and “rotten" purple limestones lying uncon=
formbly* on the Tenslucp sandstone., The Fibar is overlain with apparent
conformity by the Chugwator shele, Additional cvidence of these interfor-
mational relationships have been occcuratcly deternined by IMr. H. D. Thomos
and will be published in o fortheanming report., The Embar oceurs, in general,
over the western half of the oree and is stratigraphically equivalent to the

Satanka, Forelle, and the lowor 100 to 150 foet of the Chugimter in the
castern half of the area*, The HFrbar is rerine in origin and contains a

Permian fauna™®, As the formation is, for the most part, a soft shale, it
outerops in dopressions rather thon in ridges. The bright red color of the
shnles and the contrasting white gypsun beds, some of which attoin a thick-
ness of nany feet, moke the formation conspicuous and casily recognized. The
contact between the Irbar and the overlying Chusgmater cannot be readily deter=-
nincd, however, The upper half of the Embar formntion is well exposed in
Oberg Pass, between Coad Mountain and Pennock Mountain,

Satanka formation. - The Satanko fometion oceurs over the eastern side
of the area and is camosed of 150 feet of bright red shales containing gypsun
beds and thin lirestone bands, This formation is of mrine (?) origin and
Permian age*, and is belioved to be the stratigraphieal equivalent of the lower
part of the Frbear formntion in the western half of the area, The Satanka rests
unconforrnbly upon the Tenslecp sandstone®, Due to the soft character of the
shales, few prominent outerops are to be found, but the Satanka is casily
recognized by its charncteristic color, Good oxposurcs of the Satanka can be
found near Wagonhound Creck in the northeast portion of the area.

Forelle formation., - The Forelle forrmtion, which occurs over the ecastern
half of the area, is a purplish fine-grained finely laminated dolonitic
"ribbon" limestone approxinntely 15 feet thick. The laminae aro contrasted
from one cnother by color changes ranging fronm a bluish gray to a pink or
purplish pink. A conspicuous foature of this limestone is a crinkled con-
dition ccused by prossurc due to inerense in volume during dolomitization,
according to Dr. 3. H. Knig:ht**. The unusunl lithologic charccters of the

* Mr, H, D. Thonas, Personal carmnication, 1934,
** Dr, S. H, Knight, Personal eorrmniecation, 1934,



Forelle limestone are distinetive ond readily recognized. The Forelle is
of marine origin and Perridan age ond is corrclated stratigraphically by

Mr. H. D. Thomas® with the central pertion of the Embar formation in the
western half of this arca. The Forelle is resistant in character and forms
low ridges wherc it is exposed near Wagonhound Crecek in the northeastern
part of the arca,

TRIASSIC (?) ROCKS

Chugwater formation. - The Chugwater is represented over nearly the
entirc area by from 1000 to 1,200 fecet of shales and thin sandstones whose
precdominant color is red, although a few thin beds of other colors arc
prasent, Minor mmounts of gypsum oceur in the lower part of the formation.
In the western half of the area the Chugwater is all of Triassic (?) age.
In the castern half, the basal 100 to 150 feet are Permian and are strati-
graphically equivalent to the upper part of the Embar*., No fossils were
collected from the Chugwater in this arcn. Exposures exist in the north-
eastecrn portion of the area and arc characterized by dcpressions rather
than ridges.

TRIASSIC ROCKS

Jeln formation. — The Jeoln formation of Upper Triassic age (Knight 8,
Pe 168) exists over the greater mrt of the aren. The formation is ap-
proxinately 75 feet thick and is composcd of red sandstones containing
lenses of typiecal red, rclatively fine-grained conglomerates. It is pro-
bably of continental origin (Knight 8, p. 168) and usually forms low ridges
where it is exposed in the northeast portion of the nrea and between Coad
and Pennock Mountains.

JURASSIC ROCKS

Sundance fortation. - The Sundanco ceeurs over the entire central portion
of the area and is conposced of approxinately 190 feet of light gray to green-
ish shales and thin buff to white argillaceous sandstones, The formation,
whieh lics unconformbly on the Joln formation, is of Upper Jurassic age and
rmorine origin (Lee 9, pp. 15-16). Bolemmitos densus occurs in the Sundance
in great abundance where the formation is exposed in the SW I scc., 5, T. 19 N.,
Re. 79 W, near Wagonhound Creck.

CRETACEOUS ROCKS

Morrison formation. = Thc Morrison shale, of Lower Cretaceous age
(Darton 5, pp. £7-30) lics unconformabtly on the Sundanco (Lee 9, p. 16) and
consists of 800 foot of varicpated shalas containing thin beds of white to
gray sandstone. The formation is catinuous over the central portion of the
are and is exposed in the SE, % sec. 5, Te 19 Nuy Re 79 Wa The Morrison
fornotion is of continental origin and well known for the vertebrate fossils
which 4t has yieldced,

* Mr, H, D, Thonas, Personal corrmnication, 1934.
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Dakota fomation. - The Dakcta, which occurs over the greater part of
the area, is cormposed of three rembers: o basal coarse white to gray con-
glomerate, a middle black shale, and nn upper ferruginous sandstone contain-
ing limonite coneretions,. he Dak~ta is 130 feet thick and lies unconfomiably
on the Morrison (Lee 9, p. 17). According to Darton (4, pp. 403-470) the
Dakota is of Upper Cretaceous apge ond rerine origine. Fish remzins are found
in the shale member, Due to the resistant charncter o the sandstone rembers,
outerops form hogbacks and ridges at the lower Wick ranch on Wagonhound Creek.

Benton group. — The Benton group includes the Thermopolis shale, the
Mowry shale, the Frontier sandstone amd the Carlile shale, The Thermopolis
shnle is predominatcly a soft black carbonuccous shalc, The Mowry shaole is
a hard black to brown platy shale which weathers to silvery graye It usually
forms low ridges where cxposed and is easily recogized, The Frontier consists
of black shales capped by 4 thick bed of gray sandstone containing shark teeth
in nbundonce., The Carlile shale is a black carbonaceous shale,

The Benton group is approxirately 1485 feet thick and occurs over nost
of the aren, It outereps in oreas of low reliof except where the Mowry shale
and Frontier sandstone arc exposed, The rerbers forming the Benton group are
all of marine origin and of Upper Crotaceous oge (Darton 5, p. 11). The
Benton is well exposcd along the Medicine Bow River in the central portion
of the area,

Niobrara formmtion, - The Niobrara consists of approxirntely 600 feet of
soft black shales, ecntaining noor the middlc:,‘ 2 white chalky argillaceous
lircstone which forms low bluffs, The Nicbrara formation occurs over the
central and northern art of the area and has been meroved by crcsion fronm
the flmks of thc anticlines around the borders, Good exposures can be
found along the Medicine Bow River in the ecentrnl portion of the area. The
Niobrara contains an abundance of Ostren conresta and Inocerarmus deformis.
The forrntion is of marine origin and Upe r Cretaceous age (Bowen 2, Pe 229).

Stcele forrntion, = The Steele shale occurs only in the north cemtral
portion of the area, having been stripped off the hipher lands by crosion,
It is exposed over an area of about 18 squarc niles and forms the basin
through which the Modicinc Bow River flows., The fommtion cansists of 4000
to 5000 foet of black sinles and & few thin sandstone beds, The Steele is
marine in origin and of Upper Crotaccous cie (Bowen 2, D. 229).

EOCENE ROCKS

Honna formtion, = The Hanna formmtion rests with promounced angular
unconformity on the Steele shale and transgresses neross all of the older
rocks including the pre-Cambrian, The Honna occura extensively in the north-
cast and eentral portions of the area and eaps Kennadany Peck, In the basin




area the Hanna formation caps broad flat table lands with a heavy boulder
conglomerate and on Kennaday Peak the Hanna capping is composed of a coarse
conglomerate containing pebbles and boulders of granite gneisses, diabases
and quartzites, some of which measure ten feet in diameter. A fresh exposure
in a land &lip on the west flank of Kennaday peak reveals snaller, well
rounded guartzite pobbles and mercly the ocutline of the disintigrated diacbase
and granite pebhbles. A fresh exposure in a land slip about two miles north
of the Bow Ranger Station shows rounded guartzite pebbles as large as 18
inches in diameter with outlines of less resistont pebbles which have alnost
wholly disintegrated.

Scetion of the basal Banna reasured on the scuth-central
line of seec, 10, T. 18 N,, R. 80 W,, on the bluff on the
north bank of the East Fork of the Medicine Bow River,

Erosion surface: Thickness in feet
Hanna Tormotion:
Coarse quartzite conglomerates containing
arkosic sands, nolds of decomposed igneous
wocks ond sorid Sholéa o« s s o s s s s o o » o0 IO
Yellow arkosic arennceous shale 4 o« o o ¢ « o ¢ o &« 25
Gray to yellow arltosic sands grading downward g
from a nediun-grained conpact cress-laninated
sandstone to cocarse friable sands with bands
of gray clay nodules. (Strike N, 60° W,.,
DiPGONn).--u-ttto---.uncl.l 10
Foirly compact conglomerate containing guart-
zite boulders ronging from 1" to 18" in
dianetor, decomposcd rermants of other
rocks, arkosic sand and shale o ¢ s o o o o o ¢ @ 45
Less compact conglonerates sane a8 above o o o o » 125
Unconformably contact of the Honna on the top
nember of the Dakota. 315
Dakota forrmtion:

Fragrents of Mowry shale ond cther sedirents older thon the Haonna are also
found in the conglonerate., These boulder conglonmerates form ridges beccouse

of the resistont character of the quartzite bouldors and the high porosity

of the sedirments. Water seeps through instcad of forming streams which rnight
transport matericl. The econglomerates are lenticulnr and apporently not basal
but rise in the series and becore finer as thoey progress awny fron the noun=-
tain front.

In addition to the econglorerates, the Honna contains yellow orkosic sonds
which, in some places, arc resistant cross-lonminated beds, and in others they
are poorly consolidated. Thick beds of pray to yellow shanles and also a few
thin carbonaceous shales are presont. No coal beds are present in this area,
although they are nuwaerous in the Hanna Basin. Fron an exposure at the lower
Wick raneh on Wagonhound Creek soveral well proserved speeinens of leaves
were collected from a black carbenaccous shale,



The Hanna is a continental deposit of Basal Eocene age. The sediments
were apparently depcsited by streams {lowing from the main mountain range.
The formation can be traced witha&ut a seriocus break into the type Hanna
formation of the Hanna Basin. It is reported as being from O to 7000 feet
thick in the Hanna Basin (Bowen, 2, p. 288) but attains only a fraction of
this thickness around the north end of the Medicine Bow Mountains,

According to Bowen (2, p. £88) the Hama formation of the Hanna Basin
includes, without an unconfomity, the Wasatch formation., However, the
Wasatech formation rests unconformably on the Honna to the south and east
of the Hanna Basin.

Wasateh formation, = The Wasatch rests unconformably on the Hanna and
older rocks, In the territory mapped it occupies only a =mall area in
sec, 23, T, 19 N.,, R, 79 W., and lies in a depression eroded in the Hanna.
The Wasatch is of Lower Zocene age, ond, like the Hanna, is a continental
deposit, The Wasatch is camposed of red and purplish-red shales and yellow
arkosic sandstones and grits. In other areas it is reported to be fram O
to 400 feot thick, but in this orea the thickness is probably less than 25
feot.

PLIOCENE ROCKS

North Pork formation. = The North Park is exposed on the south flanks
of Kennaday Penk and Pennock Mountain. The formation occurs as horizontal
beds and rosts unconformably on the Henha, the steeply dipping Chugwater and
older rockss The North Park consists of & bnsal coarse conglomeratc, con=
taining unweathorod pebbles and boulders, overlain by a white eclay-like bed
of stratified vcleanic ash, The formetion is of Pliocene (?) age and con-
tinental origin, It veories in thickness frrm O to approximaotely 400 feet.

QUATERNARY ATLUVIUND

Much of the area is covercd with a few feet of Quaterncry alluvium which
is fine=-groined soil in the strcam courses cnd boulders capping the pediments,
Glaecial doposits also occur axtensively along the southwest border of the area,
There is o large toerminal moraine about one=half nile ecst of the Bow Ranger
Stotion on top of whieh the Forest Serviece hos placed Long Loke Lookout

Station. In tho hoavily forested portiocns of the area the rocks are alnost
entircly covered by alluvium,

STRUCTURAL GEOCLOGY

Regional Relationships. = The central portion of the area at the north
end of the Medicine Bow Mounteins is, in general, a syncline plunging narth-
cast. The cost, south and west borders are the flmks of the adjoining
anticlines. Minor antielines, synclincs end faults also enter into the
structure of the area, The anticlines are ¢ither niorkedly asyrmetrie or
cormpletely overturncd to the cast., The cast limbs of the najor anticlines
are cut by westvard=-dipping thrust faults.
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FAULTS

Elk Mountain Fault System. - For convenience, the name Elk Mountain
fault system is applied to the group of thrust faults and tear faults which
follows the east flanks of Ilk, Coad and Pennock Mountains., The main thrust
ie covered by alluviwa in many places and cannot he traced continuously, butb
probably is continuous. On the east flank of Hlk Mountain the Madison and
Tensleep teminate abruptly on the south against a thrust fault. North of
the fault they lie in sedimentary contact with the pre-Cembrian and fom
part of the overthrust block., To the sauthwest the foult is covered by
alluvium, On the south flank of Elk Mcuntain the outerops of the Madison
and Tensleep terminate against the pre-Cambrian on the north. Here they
are part of the overridden block., Farther south the thrust swings back to
the eastward and the pre-Cgmbirian is thrust ocnto the Embar,

From the eastern extremity of Coad Mountain the thrust continues souwth-
westward for approxirmtely threc miles and then turns abruptly to the west-
ward. From the abrupt turn a branch passes off to the castward and forms
the boundary betwecn the south ends of the northeastward trending outcrops
of the Madison, Tenslecp and Hubar, whieh arc thrust herc prcobobly onto
Sundance or Morrison., The branch turne northwnrd and foms the boundary
between the Frbar in the overthrust block and the Dakota in the overridden
block. Farther to the northeast the foult masses under alluviur and probably
dios out in the incompotent Frbar and Chugwater sholes.

The area at the southeast ond of Coad Mountain is thus on area of com-
pound thrust faulting (Pl. III, cross-section GH). In the area to the west
of the rnin thrust the Madison lics in sedirentory contact with the pre=
Cambrian and is overlain by the nomal soquence of sedirments up to the Jeln.
This bleck is thrust onto a block lying botween the two thrusts and contain-
ing pre-Carbrian, Madison, Tenslocp ond IErbar sheared from an anticline and
syneline benecath the rdn thrust.

Fron the branch thrust nesr the center of sec., 1, T. 18 N.y R, 82 W,,
a tear fault passes off to the southcost and offsets the outcrop of the
Pakota more than half a nilc,

At the north end of Pennock ITountain the main thrust has carried the
pre=Conbrian onto the Benton. Along the crst flank of tho nountain the fault
is covercd by alluviua,

In the southwest portion of the ropped arca the secdirents lie in sed-
irmentary contaet with the pre=Conmbrion ond ocutline the s-uthern extrenity
of o northeastward plunging syneline, The pre=Carkrian and sedircnts at
least up to and including the Chuguater form part of the overridden block.
In the west portion of Kenncdoy Poak granitos are well exposed and along
the north flank of the granite rmss the Tensleep lies on the gronite and
dips alnost vertically. The granite rnss and the Tenslecp are part of the
overthrust block. The arca to the west and south of the gronite nnss is
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covered by alluvium and the North Park formation and consequently 1t is
inposeible to tell whether or not the grnnites continue to the southwest
and join thec roin mass of pro=Cumbrian. If the Kennaday Pcak pro-Cambrion
is croded off on the scuthwest, the west cnd of the peok rmy be described
as a klippe and the displaoceorment along the thrust fault is of the magnitude
of throe nilos.

FOLDS

Elk Mountain anticlinc. = Elk Mountain is o doubly plunging north-
casterly trending ontieline overturned to the cost. IExposures are poor
along the south and cast flanks because of the development of large pediments
capped in somc places with Quatcernary alluviw: end in other places with
Hanna conglomerates, Only the Madison and Tensleep formations are exposed
sufficiently well to be mapped., These formations, standing vertically, can
be followed for a distance of about three miles from the north end of Elk’
Mountain to a position where they are truncated by the Elk Mountain fault,
They are exposcd again on the south flank of Elk Mountain, where the fault
apparently runs farther west in the pre-Cambrian rocks.

Coad Mountain anticline., - Coad Mountain, like Elk Mountain, is a doubly
plunging anticline oworturncd to the cost and faulted on the east side, 'I'he
Madison limestone oexposcd cn the south and cast sides ranges in dip from 25°
to the south and cast to the extrome of being overturned so that in one place
it dips 33° to the west. Formations from the Madison to the Benton are
exposed on tho scutheast limb and pre-Cambrian is exposed in the core,

Ponnock Mountain anticlinc, - Pennock Mountain is formed by an agyrmetriec
antieline plunging north and faulted along the cast limb, Ixposures other
than the pre=Carbrian corc are present only at the southern end of the moun=
tnin and here tho dips very from 45° to 60° to the east. The Madison,
Tensleop and Embar formations arc exposed at this loecation,

Wagonhound gnticline, = The Wagonhound anticlinc, so named for conven-
ienee from Woagonhound Creck, is located in the northeast portion of the area.
It is an asymetric anticline trending northwest and plunging from 10° to
12° to tho northwest. On tho cast lirb tho dips vary from 26° to 48°, while
the maxinun dip on the west lirb is 15° The fold takes the topographic
expression of a valley rather than o ridge becnuse of the soft shales fom-
ing its core, All of the Pmlcozoic and Mosozoic formmtions, with exception
to the Madison and Irbar, which are not present in this portion of the area,
are exposcd and involved in the antiecline,

Minor gnticlinc, = Therc is evidenco of o minor antieline approxinately
four miles cast of Cond Mountain wherc the Dakota, Benton, and Niobrora
forntions are exposed. This is apparently the snnll tightly folded anti-
cline which is typically associated with cverturned folds and thrust faults
in Roeky Mountoin structure, Although it is nofi apparent becnuse of the cover,
this fold probably parallels the east flanks of the mountains for sme distance
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Kennaday Peak.- Although Kennaday Peak is not a structural mountain,
it is worthy of mention at this point., The fact that a pre~Cambrian mass
has been faulted so that it occupies a position on the west side of the
peak, probably bears little relation to its origin. The mountain is an
erosional remnant which has survived because it is located at the stream
heads and is capped by extremely coarse resistant Hanna conglomerates,
The summit of Kennaday Pesk is distinctive with knife-like ridges running
at right angles to each other, These ridges are probably caused by land
slips, which are common on the flanks of the mountain,

GEQOLOGICAL HISTORY

The geoloziec history of the arca at the north end of the Medicine Bow
Mountains is by no means completely represented by the rocks occurring
there. Rocks of Cambrian, Ordovician, Silurian and Devonian age are entirely
obsent and the rocks present represent only a part of later geologic time,
No attempt will be monde to give the pre-Cambrian history of the area.

EARLY PALEOZOIC TIME

According to Darton (5, pp. 403-470) a large portion of the Rocky
Mountain province was probably a land mass during early Paleozoic time and
stood above transgressing and rogressing seas. However, because of the
thick series of marine limestones in near-by areas, such as southeastern
Idaho, it scems more probable that scas did cover this portion of the Rocky
Mountain province and that the sediments dcposited in them werc stripped off
by erosion after regressions of the seas., Either condition could have
exlsted and no positive evidence can be given to support the second theory.

MISSISSIPPIAN TIME

During Mississippion time, or at least part of it, o sea covered this
area in which was deposited the Madison limestone, A much greater thickness
was probably deposited and subsequent erosion removed all but the amall
wedge which oceurs there now.

PENNSYLVANTAN TIME

The Tensleep formation in this arca ropresents the shore line or beach
deposit of the Pennsylvanian sen, eccording to Knight (7, pp. 49-80), It is
highly probable that lmter Pennsylvanian sediments were deposited and removed
by erosion after the roctreat of the sea, as indicated by the unconfommble
relationship of the Tonsleep and the overlying rocks,



PERMIAN AND TRIASSIC TIME

During Permian and Triassic time tho aren, like most of Wyoming,
apparently suffered o highly speeialized history. Deposition of the
Ambar, Sotanka, Forclle, nnd basal Chuguator teok place in both marinc
and continental cnvironments duc %o an oscillatory condition of the sea,
The limcstone deposits arc marine and probably most of tho red beds are
continontale

JURASESIC TIME

The Sundance fomation is marine and is the result of deposition in
the Sundance sea (Darton 4, pp. 403=470), Erosion followed deposition
of the Sundance, ovidently rcmoving part of it as indiected by the uncon-
fomity at tho base of the overlying sediments.

CRATACEQUS TINME

During early Cretaceous tire the arce wns a flood plain (Dorton 4,
Dp. 403=470) and the liorrison was deposited by sluggish rivers. Dinosaurs
werc numerous as indieatcd by the rich fossil eontcent, After Morrison
timo the area was subjceted to crosion, and thon to coastal pluin conditions
(Darton 4, pp. 403-470) and the deposition of the Drkota sandstone took
placc. Submorgence folloued and marine sedincnts of Upper Crctaceous age
were deposited. Approximately 15,000 foct of block sholes accurmloted in
the Upper Cretocccus scen. These mrine conditions gradunlly gave way to
continental e-nditions with the retreat of the sca. Jlthough the con-
tinentol Medicine Bow formation is not present in this area, it was probably
doposited herc as well as in the Haonna Bosin (Bowen 2, D £231)s 'The Ferris
formation, likc the Medicinc Bow was probably dcposited over the entire
area, but was completely stripped off by crosion prior to the beginning of
Hoanna tine.

LARANIDE REVOLUTION

Near the end of Ilesozoilc time, and continuing into early Tertiary time,
the Rocky Mountain region was subjected to folding and faulting. This great
orogeny caused the rajor structural relationships as they now exist in this
area. The folds werc overturned toward the cast, or many times faulted and

overthrust toward the cast, indicating that the pressurc probably came from
the west,
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TERTIARY TIME

The exact time of the beginning of the Laramide Revolution in the
region has not been definitely determined. It is thought probable that
both the Medicine Bow and the Ferris formations of the Hanna Basin were
derived from a remote source, in which event the Laramide orogenic dis-
turbance did not begin in this area until the close of Ferris time. The
seguence of events which characterize the Tertiary history of the Medicine
Bow Mountains and adjacent basins is as follows (Knight, 10):

(1) First period of orogeny. — All of the Cretaceous and older rocks
were folded and faulted.

(2) First periocd of erosion. - This was a prolonged period of
erosion during which time several thousand feet of rocks
were removed from the area adjoining the pre-Cambrian
nucleus.

(3) First period of deposition. - The Henna formation was de-
posited during Basal Eocene time.

(4) Second period of orogeny. - During this period of mountain
making the Hanna formation was folded as well as the
underlying rocks.

(5) Second period of erosion. - This erosion took place during
Early Lower Eocene time.

(6) Second period of deposition., = The ilasatch formation of
Lower Eocene age was deposited unconfommably on the Hanna
and older rocks.

(7) Thind period of erosion. - This period of erosion was of
unknown extent.

(8) Third period of deposition. - Oligocene sediments (White
River fommation) were deposited. Although no Oligocene
sediments were found in this area, from their occurrence
in the Taramic Basin it is concluded that they were deposited
over the area,

{9) Fourth pericd of erocsion.

(10) TFourth pericd of deposition. - Early Pliocenc scdiments
(North Park Tormation) were deposited,

(11) Fifth period of erosion, - This period of erosion tock
place during Late Plioeenc time.

QUATERNARY TIME

The prosence of glacial debris in the form of morainal deposits in the
gouth-central portion of the area indieatos that Pleistocene glaciation
took place, The glacial heads werc probably higher in the main range to

the scuth., Deposition of terrace gravels and other alluvium brought this
areca to its prescnt state.
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