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ASSThACT

About 13,000 feet of aedimenta ranting in as,

from Carboniterous to Oretaceous are exposed in the

Wall Creek area of' the Snake iRiver Rne. The taleos

solos represent deposits In the margin of the east-

erri shelf and the ?aleosoic cordilleran geesynoline,

and the later rooks reflect sedimentation to the east

of the Roeky IMountain genntieline. The sedimentary

rocks were subjected to detonaation durln5 the

Lararnide oroseny , which resulted in northeasterly

trending folds and thrust faults. The Absroka

thrust sheet has a stnti~raphie displacement of

about 5,000 feet, and the later St. John thrust of

about 8,000 feet in this area, but the forward

movement on the fault sutfaoes th undoubtedly many

times this amunt. The thrust sheets are cut by a

reverse fault of several hundred feet throw and by

a few small high ancle faults, Late Tertiary uplift

resulted in youthful topography which was modified

by two slacial advances and a few small landslides

and rockflows.
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IRThODUCTIOR

This report is the result of an investigation

of the geology of a portion or the Snake Flyer Range,

Wyoming, made in partial fulfillment of the requtree

merits for the degree or Master of Arts from the

University of ?Michigan. The location of the area

mapped and described is ahowin on the index map,

plate I. It comprises about sixty square miles,

extending from tMosquito Creek on the north to the

drainage divide and Observation Peak on the south,

and from the divide on the west to the trail Join-

irig North and South rall Creeks cn the east.

The work was done Jointly by the writer and her

able field partner, Janet Cook, during the summer

session of 1947 at Cspp Davis, Jackson, ZWyoming.

The valuable help given by Prof. A . J. Eardley of

the University of Michigan and trot. IHarold Nanlese

of the University of' Illinois is gratetfuly acknowl-

edged.
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REGIONAL (~E0LOGY

The Snake River Ran g iaoe aof the belts of

fold ed and thrust faulted mountainswhic h mak e tup

the Rcky Mountain Sysatem. The major portion of the

range 3is in ast-mcentral Id;ao, but it e xtends

south eastward into estern Wyoming. It is boundted

on the north hby the Tetori Basinand the upfaulted

arys talline rocks of the Teton Mo untains, and on the

seat, south, and west by the vrall.ey an.d canyon of

the Snak e R ver

'The rocks of the Snake diver Ran repr esent

the depos its lai.d down at aut the mrgin between

the.+ eastern sehelf an:d the Cordilleran esync.ine

throughut most of ?'aleowio time. T he P' .a~ic

section in th e Snake River Ra.nge b as a thickness of

aut 6,200 feet, ascompared with 3,500 feet in the

Tetoange . +, the Boba ck Mountains a.nd. e rayba k Ridge

in the shel.f area , andnearly 3,000 feet in central

Idaho a long the axis of th±e train,. fEardley, 1947,

p. 309). Triassic rocks are 400feet thick in the

Snak e River Ra nge, and 3,00 fl eet near Grayb ack

Rid. By G ret aceoue ti~ie the rr .leran ;eosyncli ne

ha.d become d civided by the Rocky Mountain eantieline.

The eas tern trough of sedimentation thus form ed int
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Wyoming received about 8,000 feet of sediments

(Eerdley, unpublished maps), of which 3,500 feet is

represented in the Snake River Range.

The Snake River Range is the result of eom-

pressional stresses from the southwest, a phase of

the Laramide Revolution. Within the area of this

report two major thrust sheets, a small reverse

fault, and a few small hig-angle faults were round.

There followed in Tertiary time some igneous activity

when a few small stocks and sills were intruded. In

late Tertiary time regional uplift ccurred.

The area wa glaciated dtiurin at least two stages

in the Pleistocene, when probably a few small glaciers

oriinated in the valleys of the i ange, and tongues of

the large ice sheets from the north spread over fore-

land. hills and extended upward into some of the valleys

along the northeastern side of the range.

STRATI0RAPHY

E xcept where otherwise accredited, the section

described here is sunmmarized from an excellent strati-

graphic column for the Snake Piver Range compiled by

Louis S. Gardner (1944,p.6 ), which corresponds very

well to that in the area of this report. Only those

systems of rocks represented within the area of this

report are included.
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Garboniferous sy stem

Madison and B'ra er formaion. The Madison and

Brazer have been mapped as a unit. The formations

are Mississippian in ale and are the oldest out-

oropping beds within the area. The lower 265 feet

is a resistant, thin-bedded, light dray to black,

fine-grained, fossiliferous limestone. The remainder

is a generally massive, bluish gray to gray, cliff'-

forming limestone. The total thickness is 1,425

feet.

Amaden for ion. The Amsden formation consists

of brown to yellow, non-resistant sandstone, lime-

stone, siltstone, breccia, and conglomerate beds that

have a thickness of 710 feet. This formation is of

lower Pennsylvanian age except for the lowermost beds

which are Mississippian.

Tensleep formation. The lower 300 feet of the

Tensleep formation consists of' cherty gray dolomite

and limestone, and gray to yellow sandstone, quartzite

and siltstone. Above this is 390 feet of yellow and

brown quartzite and sandstone. The total thicknes

is 1,140 feet. The details of the Ameden and Tensleep

formations, viz., the lateral lithologic variations,

paleontology and regional correlations, are the

subject of a thesis by Ruth Bachrach (1945).
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Permian sysem

, hopiri. a r the 1lower 30 f eet of the

?hoasphoria formation, known as the "sh ale memtber,"

is tray t4 brown to bl.ack mud.tane , shale, and mooa-

he rent pho sphate rook. The uppr iiex chert member

iai efly gr ay, bluari .d brown cherty and silty

somewhat fos asili.ferous daoomte andi limestone with

sma.ll amounts of shale a nd phosaphate rack and some

massive sandstone . The total thickness is 176 feet.

The : ?h o ria format Ion ©of the aribou, snake riv'er,

fobck, T_ eton, s nd Lros Tentre Ranges is th3e sbjk ect

of a the sis 'by Lillie Dfrie Krusekoapt(1 947)."

riassic sysatem

1ed formatio. The lowe r Tria ssic Dinwooady

fo4rmation is thi.n-bedded, i.ne-grained, olive green

to browvn ish-graysa ndy cal.careous md tone w ith. a

few impure resistant li.meetone s in the low er part.

it is 760 feet thi ckc.

aoodside The oodside shale is composed

of non-resist ant brick red shale and sandstone and

is 1,130 feet thick. It is o®f lower riassic age.

Tha~n ,s forat.on. The lower 80 feet f the+

Thay nes formation is dull b row n to gray limestone

or calcareoecus sandstone which weathe rs dark° browvn.

A middle unit of 285 feet is deep red sil.tatone and

gray sandy1limestovne. The uppermost 625 feet is gray
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to brown sandy limestone and oaloareous sandstone.

The total thickness is 1,000 feet. It is the upper-

most formation or the lower Trissic.

Anae fomttp The Ankareh formation is

deep red, non-resistant shale, gray quartzite, and

red sandstone with a thickness of 550 feet. It is

probably upper Triasaic.

Jurassic system

Nugpet sandstone. The N1Ugget is a massive,

resistant, reddish sandstone 340 feet thick. It is

o f lower Jurassic age (Imlay, 1945, p. 1020),

~wi Qre fomti The lower unit is 250

feet of light Eray splintery and platy somewhat

fossiliferous limestone. Above is 35 feet of red

shale. The upper 685 feet is a limestone similar

to the lowest unit. The total thickness of the

formation is 970 feet. A red shaly sandstone 55

feet above the Twin Creek, known as the Preuss, was

not differentiated, The Twin Creek is middle to

upper Jurassic in age fImlay, 1943, p. 1020).

stump fomtin The Stump formation is a

brownish or greenish cray, sandy limestone with a

bluish.j-ray limestone near the top. Its thickness

is 140 feet. It is upper Jurassic (Imlay, 1945,

p. 1020).



group was maped aa s inle form .aion.The asal

Eph.raim conglomerate. whieh is particularly well. .

developed .in the a.re a onists of 535 feet of red

halt, and l . 1ent icul.ar , impure, thizi..bedded, nodular.

limestone beds throughout.

valle1.yaof Coburn Creek andtn the div ide south ef

the c reek, contains rounded to an rgulardark and

light colored ohert and limes tone pebbles in a

massive, pinkihtan to gray ground massFwith c.l-

c areous emen t ng materii. The pebbles range in

size 'rom about one-sixteenth of an inchto about

eighZt inches, 3al hhmost of them iarene a r two

inc hes in diame.ter. orting and stratifica t .iare

fairly well .-developed . The ouatcro p ismas ive w'i

few bedi ing plaes. Sme of the rook weathe red a

blue gray color. See Pla te II.

Thle Ephraim corglo.merate was deposited during

the lowr retaceous folowin.gthe rise off the Rocky

I Luntain Co rdill.eran geantic.line n eas t central

Ida hoand central Utah i, which sp it the geosyncinex
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into an eastern and a western trough. The land mass

of the geanticline provided a source for the pebbles

of the conglomerate in the eastern trough. In the

area of the Snake River Range the conglomerate, as

mentioned, is more than 500 feet thick, but it thins

rapidly eastward. Along Cabin Creek, in front of

the Absaroka thrust sheet, the Gannett contains a

einegle basal conglomerate oust one foot thick.

Above the Ephraiin eonaglomerate is the reterson

limestone which is dark gray and resistant, weathers

light gray and purple, and il 125 feet thick. Still

higher, the Bechier shale is a unit of red. shale and

mudetone 35 feet thick. The uppermost member of the

group is the Draney limestone, which is dark gray

limestone with interbedded lavender shale about half

way up. The thickness of' the raney member is 245

feet. The total thickness of' the Gannett group is

940 feet.

ie r River f t *. The basal unit of the

Iear River is a rusty brown thin-bedded quartzite

with some black shale, and is 150 feet thick. The

remainder is chiefly black shale with small amounts

of green shale and sandstone. The total thicknees

1. Section measured by Dr. arol14 W anless.
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sandstone. A few small conglomerate units are

present. The total thickness measured was 645 feet.

STRUCTURE

General characteristics

The area with which this paper is concerned is

striking in the complexity of its structure. There

are two major thrust sheets, the Zt. John and the

Absaroka, which have nearly horizontal soles and may

be traced a number of miles along both sides of the

major valleys. A third reverse fault, the Coburn,

cuts through both of the thrust sheets. There are

also two small high angle faults. As is to be

expected in a region of thru st faulting, many of' the

strata are upturned, &nd sharp folding occurs at the

edges and in front of the thrust sheets.

?late II is a geologic map of the area. The

structure is shown in cross section in plate IV.

Faults

bsara the ' The oldeet of the faults in

this region is the Absaroka thrust which pushed to

the northeast to form the eastern edge of the steeper

more rugged portion of the range in the southern part

of the area. There, near Wolf Mountain, the throw

is estimated at about 8,000 feet, and an abrupt change
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in relief occurs, where the Upper Cretaceous Aspen

formation is overridden by the Pensylvanian Aspen

formation. To the north of C@urn Creek, however,

where the Twin Creek shale 1,s thrust upon Aspen, the

change in relief is much less marked. Just south

of Coburn Creek, the thrust sheet is bowed down to

form a synclinal basin with a width of about three

miles.

Nerth of $o th Fal1 Creek the Absaroka thrust

is covered by a salient of' the $V. John thrust sheet

for a distance of about four miles. further to the

northwest where the Absaroka. would be expected to

emerge, there are two thrusts, of' which the one

with the larger etratigraphic displacement (about

5,000 feet) should probably be considered the con-

tinuation of the Absaroka. Zn this fault, the

Carboniferous Amsden formation is on Jurassic Twin

Creek. The atratigraphic displacement of' the other,

in which the Twin Greek overlies the Cretaceous

Aspen formation, is about 2,500 feet. A third

reverse fault which brings the Triassie Ankareh on

the Twin Creek has decreasing displacement to the

west and dies out in an assymetrical anticlin'e at

the edge of the map.

The Absaroka fault was first mapped by Veatch

(1907, p. l09), and has since been traced from its
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type ar'ea in Uinta County, southwestern Wyoming, to

the canyon of' the Snake 1~iver 1San~e by ~ehult~ (1914,

p. 66) and Bastanchury (1947, p. 21). It was mapped

in the Snake diver Range to the south end of' the area

of' this report by 0esterlin~ (1947, p. 21). The

strati~raphic throw decreases to the north, It is

estimated to be 20,000 feet in Uinta Gounty (Veatch,

1914, p. 110) and less than 10,000 feet in the Bradley

~ountain area (sastanchury, 1947w p. 28)~ The total

distance over which it has been mapped is more than

200 miles, but it may continue for a ~reater distance

to the northwest. See plate V.

St. ~ ~ The most impressive of' the

faults in the area is the ~t. John thrust, of which

a salient extends eastward beyond the eastern limit

of the under1yin~ Absaroka sheet. The fault plane

dips relatively steeply a1on~ its eastern edge, but

it is essentially flat-lyin& throu~hout most of the

area, and its trace makes a dendritic pattern alone

the walls of the major vall~y~~

Like the Absaroka, the ~t. John thrust has a

maximum strati~raphic displacement in this area of'

about 6,000 feet alone South Fall Creek where Ameden

rests upon the Aspen.

The St. John thrust has been traced for a dis~

tance of only thirty miles, from the f~radley Mountain
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area 3ust south of the Snake River (Bastanchuy, 1947,

p. 28) northward into the Snake River Range where it

has been mapped by several Camp Davis thesis students.

At the north end of the area of this report it swings

northwestward into Idaho. It has not been mapped

there as the St. John, although it is probably one

of the unnamed faults of Gardner' asreport (1944,

geologic map). See plate VI.

This thrust sheet is cut by two small high angle

fault8, one along the west side of the South Fork of

]Elk Creek, and the other west of North and Middle

Fall Creeks. The latter has a displacement of about

300 feet, and is associated with steeply dipping

beds along the front of the thrust sheet. It brings

the Dinwoody and Woodside formations in contact with

one another. There is a gentle syncline in the sheet

along the ridge south of South Fall Creek.

Coburn fal. The Coburn fault is a moderately

low angle reverse fault which trends northwest and

southeast parallel to the maj1or thrusts. It extends

through both of the large thrust sheets and offsets

the fault plsne of the St. John thrust.

The Coburn fault outs through the Twin Creek

formation with small displacement along the divide

south of Coburn Creek, where the limestones on each
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s'ide dip steeply away from the fault, Further north-

ward, the Carboniferous Tenaleep is in contact with

the Triassic Thaynes formation, and a throw of about

2,000 feet is indicated-, which is the maximum any-

where alon& the fault. Near the head of South Fall

Greek the Twin Creek formation in the Absaroka sheet

is seen beneath the Carboniferous rocks in the $t.

John thrust on the upthrown west side of the fault,

whereas on the east side only the Carboniferous in

the St. John thrust sheet is seen. The Coburn fault

was not traced to its northwestward limit because of

the relative inaccessibility of the valley of the

South Fork of Elk Greek and the lack of time.

The map pattern of the Coburn fault su6easts

that its fault plane has a dip of about 25 degrees

alonE the front edge, It might be considered a

thrust fault, but its displacement is so small in

comparison with those of the St. John and Absaroka

that the term thrust has not been applied here to

the Coburn fault.

Folds

In addition to the aforementioned folds in the

thrust sheets there is a segies of anticlines and

synclines trending northwestward in the Cretaceous

rocks in front of the thrust sheets. Near the

thrusts the foldinE is very close, and the dips are
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steep and even vertical in places. One or the raids,

an anticline immediately in front of the thrust, can

be traced for a distance or more than ten miles to

the northwest, where the trends of the folds become

more nearly east-west

Time relationships

All of the deformation in the Snake River Range

represents a phase of the Laramide orogeny. Within

the area of this report it can be shown only to be

post-Cretaoeous, since Upper Gretaceous Aspen and

Bear River formations are overriden by the Absaroka

thruet sheet, To the west, in the Calamity Point

area, a conglomerate tentatively correlated with the

Oamp Davis conglomerate found to the east in the

toback 3ountains lies unconformably en the folded

and thrust rocks or the Snake River Range (Enyert,

1947, p. 16).

Of the structures in the area of this report,

the Absaroka thrust is the oldest. It is covered

in part by the younger 2t. John thrust, which in

turn is broken by the still younger Coburn faUlt.

Since the trends of the reverse faults and of the

folds is the same and there is no indication of the

presence of dynamic stresses other than the compression

oausing the thrustIng and folding, the structures may

all be considered to be of essentially the same ace.
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latkofi n t iority of rook.s in the thrust sheets.a

$nak Rivr Rage ws ujeed to region i a l upl tif
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Jackson hole au~ests that these stocks may belong

to that later phase of 1~neeus activity rather than

to the taramide.

Petro~raphy

Me~ascopically these rocks appear to be fine-

erained diorite, but a thin section examination

indicates that they grade into andeelte porphyry.

The ground mass is glassy to fine-i~rained, and is

composed of lath~-shaped plagioc~lase crystals and

ma~gnetite grains. Phenocrysts are andesine pla~io~

clase show in~ zoning and polysynthetic twinning,

green and brown hornblende, and pale green slightly

aoned augite. Apatite is abundant as an accessory.

Sphene is found in both well-developed and anhedral

crystals, and a small amount of quarts is present.

~uch of the plagioclase is altered to eericite~ and

the central more calcic parts of the crystals are

altered to a carbonate, probably calcite. J~oderately

well-developed flow structure is shown by the horn-

blends, augite, and pla4oclase.

?B1OGJ~APhY

TQpography

The ~na1te River Range is characterized by sharp

peaks, steep slopes, and rugged cliff s in the area

of' the thrust sheets, whereas the hills in front of

the thrusts are generally more subdued. The youthful
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topc raphy is the result of late Tertiry r iona

uplifts n placesaccompae d by block falting an

off, the Gras Vete and Wind River 1&ountaine may hav

bee socomleeldiseed that no rem i n te of i .

nowd reai.The d e V-shaped valleys offt as

vla eintio. smaull landslides occured in valleys
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Cottonwood, an TyloCreesn sread sout w hward

across Red Top Meadows, up th.e nrth side at un e

and Coburn Creeks The top ofthe ire sheet over

, thsareawa prbaly t n levtin o.aou

tll as icoff'sis t iofrounded qu1 art ite cobbl e

deied ©rom the P }iyor co 1oierael voleni .

materVi pobaly rom the G as Vent re 3uttes, and

highlands to- the eas toy' Jackson ake. a

lcrised ntes, p. 7) is aouti50 eet in egt . Se
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Plate VII. A granite erratic, probably of
the Buffalo stage of glaciation, along the
north side of the valley at the lower end of
Mesquito Creek.
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It is suggested by Dr. Eardley (personal com-

munication) that the Buftalo glaciation occurred on

a surtace with a minimum elevation of about 7,000

feet. With the melting of the ice sheet extensive

erosion and dissection occurred, resulting in the

concentration of the larger granite boulders at the

higher elevations, whereas the smeller erratica were

washed onto the valley floors. Because of the nature

of the Pinyon conglomerate it was broken by the ice

in transportation into its constituent cobbles which

did not remain on the uplands with the larger erratics.

BuJ4 Mk ste. The second or Bull Lake glaci-

atien occurred on the surface produced by the post-

Buffalo erosion. The Bull Lake ice sheet, which also

moved into South Park from the north, was less exten-

sive than the Buffalo glacier. The later Bull Lakse

glacier extended only about four miles up Mosquito

Creek, and just a short distance up Taylor Creek.

It moved southward as tar as Red Top Meadows, push-

ing a small lobe down each side of the Meadows and

spread to the base of unger Mountain.

The conception was ±firsV he~d by liorberg (1938,

p. 77) and others that during Bull Lake time small

glaciers Mad formed at the heads of Mosquito and

Taylor Creeks and had moved downward to form a large

piedmont glacier at the toot of the Snake River Range.
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that throck lithologiers in te MosqitoCr e

mor3 aine could nothae come from within tat valley.

and ha th me upp er pat of ' the valley does net Ce

apper ac.~ iated. Theref'ore the ice must have push-

Iat consists ohietly f' granite, granie gnes, peg-+ar



Plate VIII. View looking south toward
upper end of South Fall Creek, showing large
catchment basin, steep walls, and cirque-like
head of valley .

=R

Plate IX. Looking northeast down laciated
South Fall Creek from near the head of the
valley .



Plate X.. Looking east down $outh Fall
Croek at place where Slaciatlon enda. liote
eonztrietlon where Cretaceous beds Jut into
the valley below the hlt of glaciation, aa
compared with the width af the valley In the
torground.
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plate X. The lower limit of the ice in Cobuz'n Creek

was not determined. Time did not permit an exam-

ination of deposits resembling moraine below where

the trail from Sout h iFalI Creek enters Coburn Creek.

Since extensive dissection occurred after the

Buffalo stage of glaciation, it seems that little

evidence of the Buffalo would remain in the lower

part of the SouthFall Creek valley, and that the

glacial features there were formed during the Bull

Lake stage, or during the Pinedale stage which

followed,

4iedl jatape, There is little evidenee of a

third or Pinedale glaciation in this area. If any

glaciation did occur then, it would have been in the

valleys of South F iill and Coburn Creeks as described

above. However, the glaciers of this stage in the

Tetons did not extend far beyond the base of the

range, and it is improbable that any of the Snake

River Range valleys were sufficiently high to have

developed glaciers during the Pinedale stage.

Landslides

A few relatively recent landslides have occurred

along South Wall and Coburn Creeks, probably as

a result of the overstepping of the walls cif the

valleys by glaciation. Blocks of Tensleep talus
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have termed ateepetronted lebate rook flows In three

places near the heat of South Fail Crnek. See plates

Xl and XIS. The shape of the flowe suggests that the

debris may have moved while embedded in eai-fluUi

snow or ices

Along the north side of Goburr Creek a small

land slide ha taken place on a di.p siepe of tbe

Twin Creek shale which carried a Jumble of mere

massive rcoks on top of it.



Plate XI. Rock flow, probably in Tensleep
formation, on the southeast side of the valley
of South Fall Creek.

-. ;_ .

Plate XII. Lobate Tensleep rock flow on
west side of South Fall Creek valley which
has been oversteepened by glaciation.
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