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ABSTRACT

The Bradley lountain area lies near the north end
of a trough of thick Paleozoic and liesozoic sediments. About
18,000 feet of these strata crop out in the Bradley lountain
area, but they thicken to over 40,000 feet near the Idaho-
Utah-Wyoming corner. Sometime between the late Cretaceous
and the early Eocene, probably during the Faleocene stage of
the Laramide revolution, the area was sliced into five thrust
sheets, each sheet overriding eastward. Trom east to west
these are the Fire Trail, Absaroka, St John, Ferry Feak, and
Needle Peak thrusts. The same compressional forces which
produced them also bent the beds of the various sheets into
folds of various intensities. In the Bradley lountain area
the Fire Trail anticline and Bradley lountain syncline were
thus formed. | |

During the Miocene, the western edge of the area'
was cut by the(high angle, normal Grand Valley fault, which
produéed a trough, similar to that of the Hoback fault
depression to the east, in which the Camp Davis conglomerates

and tuffs were deposited.



INTRODUCTION
Location of the Area

The Bradley mountain area(is located near the western
boundary of Lincoln cdunty, Wyoming; It is bounded on the
north by the westward flowing Snake River and on the south
and west by Greys River, which empties into the Snake River
at the northwest corner of the area. Skull Creek and the
éreek to the north define_the eastern edge of the area. The
relief 1s about 3600 feet.

Bradley mountain lies between the Snake River Range,
north of the Snake River, and the Salt River Range, south of
Greys River. (See plate III) To the west 134Grand Valley
"and to the east 1s Elk Mountain.

The area is accessible only from the Greys River
road. The strong current of the Snake River between the Snake
River Canyon road and Bradley mountain is a rather effective

barrier to the north slopes.

Purpose of Study

Fleld work én the Bradley mountain area was under-
taken during three weeks in August, 1946, as a part of the
Camp Davls program to complete the urmapped areas in the
- Jackson and Irwin Quadrangles. The work was also intended to

provide data for a master's thesis by the author.
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Table of Thicknesses

BRADLEY MOUNTAIN AREA COWMPARED WITH GROS VENTRE MOUNTAINS*

Thicknesseg.in feet

Age Name of formation™ * Bradley Nt. Gros Ventre
Miocene Camp Davis, 2,000 0-1000
M, Eocene Pass Feak™™ 2,000%

L. Eocene Hoback®™ 15,000
Paleocene Pinyon o 0-2000
U. Cretaceous Mesaverde 4,030
" Cody 1,325
" Frontier 5,290+ 2,750
" Aspen (Mowry) 2,000% 1,070
" Bear River 1,150
‘ (Thermopolis) 325
L. Cretaceous Gannett (Cloverly) 700 240-365
U. Jurassic S tump 300 350
U. or M, Juras. Twin Creek 970 475
L, Jurassic Mugget 350 150
U, & M, Trias. Ankareh 160
L. Triassic Thaynes 800} .._ _ _ _ . 950
" Woodside 650
" Dinwoody 700 225
Permian Phosphoria 207 "140%
Pennsylvanian Tensleep 113 300+
" Amsden 300t 400%
Mississippian Madison-Brazer 1,500% 1,000%
Devonian Darby 550 350
Ordovician Bighaorn 750 300-400
U, Cambrian Boysen 215 102-181
M. Cambrian Gros Ventre
Upper shale . .160
Death Canyon 200 539-578
Lower Shale 600
" Flathead 240%
MESOZOIC ROCKS Total 13,070 % 11,890t
PALEOZOIC ROCKS Total 4,595t 3,589~ _

# Filgures from Helen Foster (1946). This area is representative
of the shelf zone of deposition; whereas, the Bradley Mountain
area is in the trough zone of deposition.

#% Hoback Basin area.

s#%% Names in parentheses refer to Gros Ventre area equivalents.



STRATIGRAPHY

Pre-Cambrian rocks

The high peaks of the Teton Range, about 20 miles
north of the area of this paper, are composed of pre-Cambrian
(probably Archean) crystalline rocks, and the Paleozoic
sediments of the weétern back slope of the range lie on the
crystalline complex. Since these same Paleozolc sediments
cfop out in the Greys River area, it seems reasonable to
suppose that a similar crystalline complex underlies this

area, although 1t 1s nowhere exposed at the surface.

Cambrian system

Flathead gquartzite.- The Flathead quartzite of
Middle Cambrian age was'named by Peale in 1893 (p. 20) for
exposures in Flathead Pass, 1n the northeast corner of the
Threeforks quadrangle, qutana:E It overlies the pre-Cambrian
rocks almost wherever they areﬂgxposed in Montana and north-
western Wyoming. It 1is a white to tan, medium bedded ortho-
quartzite, occasionally with a basal conglomerate, overlain
by the lower Gros Ventre shale. In the Teton Pass area, 1ts
thickness 1is about 250 feet. It 1s not exposed in the

Bradley mountain area.

Gros Ventre formation.- The Gros Ventre formation

6f Middle Cambrian age was named by Blackwelder (1918, p. 417)
in 1918. The type 1ocality is on the west slope of Doubletop
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Peak in the CGros Ventre Range, about 30 miles northeast of the
area of this report. The formation has recently been measured
by Wanless in the Snake River Canyon, near the narrows.
(Unpublished manuscript)

 The Groé Ventre formation 1is composed of a lower
and an upper shale member, separated by a prominent limestone,
the Death Canyon member, so named by Miller (1936, p. 12)
from 1ts exposure in Death Canyon in the Teton Range. The
lower member comprises about 600 feet of green to gray paper
shale interbedded with thin platy limestone. Foster (1946,
P. 26) correlates this member with the Wolsey shale of the
Yellowstone Park area. The Death Canyon member comprises
about 200 feet of massive to platy limestone, usually a cliff
former in contrast to the members above and below. It is
exposed in the St. John thrust sheet where 1t forms inacces-
sible cliffs north of Greys River about 2/3 mile west of
Squakalats; as well as in the Ferry Peak sheet on the Snake
River. Foster correlates the Death Canyon Member with the
Meagher 1limestone of Montana. The Upper Gros Ventre Shale,
about 160 feet thick, is also composed of interbedded platy
limestones and gray to greenish flaky shales. It is corre-
lated with the Park shale of Montana by Foster and is eprsed
in the three westernmost thrust sheets of this area.

Boysen formation.- Earlier writers have called the

upper Cambrian beds overlying the Gros Ventre formatlion the
Gallatin limestone or Gallatin formation, but Deiss (1938,
p. 1104) has pointed out that the name should not be used



and has substituted the name Boysen formation, placing the
type locality in the Wind River Canyoh. There an unconformity
1s believed to separate the formation from the underlying
shales.

The Boysen formation was measured in the Snake River
Canyon by Wanless (unpublished manuscript), where it consists
of about 215 feet of massive, light blue-gray limestone with
characteristlic buff mottlings and is exposed 1n all three

thrust sheets west of the St John thrust.

Ordovician system

Bighorn dolomite.- The Bighorn dolomite was first
described by N. H, Darton in 1904 (pp. 394-401), on the east
side of the Bighorn mountains. He divided the formation into
three members, the upper containing a Richmond fauna; the lower,
a Trenton fauna. Mlller considered all of the formation to
be Richmond in age (1930, pp. 196-213), and Kirk (1933, p. 42)
thought the lower part to be post-Trenton and pre-iaysville
in age. Blackwelder collected a Bighorn fauna in the Gros
Ventre Range which was considered to be Upper Ordovician by
Ulrich but Middle Silurian by Veller and Kindle. (Blackwelder,
1913, pp. 174-179) Foster (1946, p. 35) suggests that the
Bighorn in the Gros Ventre-Teton area may include more than
one formation, only part of 1t being equivalent to the Big-
‘horn in its type localilty.

In the Snake River area, the formation as it has
been recognized comprisés 600 to 750 feet of massive light
gray dolomite which weathers to a yellow-gray pitted surface



and is a prominent cliff-former. Here the formation has been

measured by Wanless (unpublished manuseript).

Silurian (?) system
Leigh formation.~ The Leigh formation was first

designated as an upper member of the Bighorn dolqmite in 1913
by Blackwelder, when he submitted the name for U, S. G. S.
approval, (Wilmarth, 1938, p. 1167) The tyve loéality is
Leigh Canyon on the west slope of the Teton Range, and Ulrich
and Kirk have assigned a Richmond age to these beds. Black-
welder described the member as being very persistent, about
30 to 40 feet thick, and differing "from the rest of the:
Bighorn in being characterized by thin, dense, and brittle
flaggy strata with smooth milk-white surfaces." (1918, p. 419)
Beds answering this description overlis unconformably
the Bighorn formation in the Snake River Canyon area and have
been called the Leigh member by earlier workers. However,
fish plates discovered near the base of the Leigh beds in the
Glory Mountein area have been identified as Upper Silurian or
Lower Devonian by Case. (Foster, p. 35) If the age of the
Bighorn dolomite 1s established as Upper Ordoviecian, the Leigh
member should then become the Leigh formation and is tentatively
so designated in this paper, although it has been mapped with
the Bighorn dolomite. It may also be pointed out the the
fauna from the Leigh beds 1n the Gros Ventre Range was placed
in the Middle Silurian by Weller and Kindle (Blackwelder, 1913).
Until more fossil evidence has been found, it is plain that
the exact age of both the Bighorn dolomite and the overlying

Leigh beds is doubtful.



Devonian system

Darby formation.- The Darby formation of Devonian
age was named by Blackwelder in 1918 (p. 420) from exposures
on Darby Creek on the west side of the Teton Range. In the
Snake River canyon area, 1t overlies the Leigh formation
with a probable disconformity and aggregates about 550 feet
of thin Interbedded limestones, dolomites, shales and silt-
stones. (Wanless, unpublished manuscript) Many of the lime-
stones are petroliferous, and in the formation as a whole,
the brown and yellowish brown colors which predominate appear
to be due in part to carbonaceous matter.

Gardner (1944, p. 10), working in the Snake River
Range to the north, divides the Darby into two members, an
upper shale, siltstone and sandstone member, 210 feet thick,
and a lower dark brown to black limestone and dolomite member,
360 feet thick. These divisions are recognizable in the Snake
River Canyon section, the upper member being 190 feet thick.

Blackwelaer (1918, pe 420) correlates the Darby
formation with Peale's Three Forks shale plus the upper part
" of his Jefferson limestone in liontana. In southeastern Idaho,
Mensfield also divides the Devonlan into the Three Forks
limestone and the Jefferson limestone. Since the Snake River
area 1s between these two localities, it 1s possible that

further study will extend these names into the area to sub-

divide the Darby beds.
Mississipplan system

Madison limestone.- The Madison limestone of Lower

Mississippian age is a widespread formation in Montana,
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Wyoming, Idaho, and northern Utah. It was named by Peale
(1893, p. 32) for an exposure in the Madison Range in the
Threeforks quadrangle, liontana. The formation was recognized
in the Teton Range by Horberg (1938, p. 16).

B. N. Moore measured the lNadison ahd overlying,
less fossilifgrous Brazer formation in Hell Creek Canyon
in the Snake River Range (Gardner, 1944, p. 9), where to-
gether they aggregate 1425 feet. In the Snake River Canyon
area the writer estimates about 1,000 to 1,500 feet of
Madison and Brazer. Both formations are prominent c¢liff formers.
The Madison 1s a massive gray limestone, highly fossiliferous
in many portions, brecciated or mottled in others. The Brazer
1s a blue-gray limestone, cherty in parts, and often with
prominent calcite veins. It is less fossiliferous than the
underlying Madison formation but cbntains several brecclas,
one of them ususlly at the top of the formation. Williams
and Yolton (1945, p. 1150) have assigned the formation to a

Middle and Upper Mississippian age.
Pennsylvanian system

Amsden formation.- In the Teton Range, the Penn-

sylvanian beds were placed in the Wells formation by Horberg
(1938, p. 16). The type locality of the Wells formation is

in Wells Canyon, Bannock County, Idaho, where it was named

by Richards and Mansfield in 1912. (p. 689) However, Bachrach
(1946) has since measured and described the Upper Mississippian
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and Pennsylvanian section in the Teton, Snake River, Hoback;
and Gros Ventre Ranges, and has assigned the "Wells" beds to
the Amsden and Tensleep formations.

The Amsden formation was named by Darton in 1904,
(pp. 594-401), the tYpe locality being on the Amsden Branch
of the Tongue Rive#, west of Dayton. The prominent sandstone
member near the base of the formation has been named the
Darwin (or Dorwin of Wilmarth) sandstone member by Blackwelder
(1918, p. 422) for an exposure on Darwin Peak in the Gros
Ventre Range.

» Only the upper member and part of the Darwin

sandstone were measured by Bachrach (1946, pp. 13-17) on
Red Creek near the Snake River canyon. Here the upper member
contains 607 feet of interbedded limestone and shale. Many
of the 1imestohes are cherty, and the shales are red to gray.
About 50 feet of the light gray quartzitic sandstone of the
Darwin member was measured here. On South Indian Creek, the
complete section was measured by Bachrach (pp. 9-13) gnd com-
prises 176 feet of upper Amsden, 130 feet of Darwin sandstone,
and 111 feet of lower Amsden. Bachrach is indefinite about
the age of the Améden, because of conflicting fossil evidence.
It has generally been regarded as Pennsylvanian in age, but
the lower part may be Upper Mississipplan. '

Tensleep sandstone.~ The Tensleep sandstone was

ﬁamed by N. H. Darton (1904, pp. 394-401) for exposures in
the walls of the lower canyon of Tensleep Creek, where it

overlies the Amsden formation and underlies the Chugwater.
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The name was brought into the Camp Davis area by Bachrach,
who measured a section on Red Creek near the Snake River
Canyon. She describes 113 feet of interbedded gray, pink and
buff sandstones, which are quartzitic near the base; and white
to light gray limestones, which are cherty near the top of

the section. The South Indian Creek section aggregates 1115
feet in thickness. The Tensleep formation is placed in the
Pennsylvanian by Love (1939, p. 29) from a fauna collected

on Black Mountain in the Absaroka Range.

Permian system

- Phosphoria formation.- The Phosphoria formation of
Permiaﬂ_age was named by Richards and Mansfield (1912, PP. 683a
689), from the type locality in Phosphoria Gulch, which joins
Georgetown Canyon northwest of Meade lfark, southeastern Idaho.
They divided the formation into two members, a lower phosphatic
shale member, and an upper cherty member, which they named
the Rex chert for Rex Peak in the Crawford Mountains, east‘of
Randolph; Utah. The name was extended into Wyoming by
Blackwelder (1918).

Lillie Marie Krusekopf (personal communication)
measured 207 feet of Fhosphoria on the east flank of Bradley
Mountain. Here the lower member consists of about 30 feet of
limestone and dolomite interbedded with shales. Only the
upper 5 or 10 feet are phosphatic at this locality. The Rex
chert comprises about 270 feet of Interbedded limestone or
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dolomite and chert, with one rather sandy unit. The
section is complicated by a small fault which cuts off the

base of the lower shale member, so the formation may‘be some-

what thicker.
Triassic system

Dinwoody formation.- The Dinwoody formation of

Lower Triassic age was named by Blackwelder (1918, p. 425)
from an exposure at Dinwoody Creek on the north slope of the
Wind River Range. He defined it to include the gray shaly
siltstones and shales, with thin brown limestones near the
base, which extend from the Phosphoria formation below to the
base of the red Chugwater formation above. WVewell and Kummel
(1942, p. 941) have lowered the Dinwoody-Chugwater boundary
in the type locality to the top of the resistant siltstones,
and thereby reduced the thickness of the formation to less
than one half that originally measwred. They believed the
new boundary to be at é more consistent stratigraphic horizon
than the varying onhe of color distinction.

Newell and Kummel (1942, pp. 976-977) measured the
Dinwoody at MacDougals Fass in the Salt River Range, about 15
miles south of the area of this report, where 1t aggregated
735 feet of interbedded slabby gray siltstones and shales and
silty limestones. Sectlons measured in the Wyoming range by
Newell and Kummel and by Gray (1946) are very much thinner, and
the rapid westward thickening of the Dinwoody would appear
to be upheld in the Snake River Canyon region, The writer
roughly estimates 650 or 700 feet of Dinwoody between the

Phosphoria and the Woodslde red beds on Bradley Mountain.



Woodside shale.- The Woodside shele of Lower

Triassic age was named by Boutwell (1907, pp. 439-458) in the
Park City District of Utah, where he described it as "fine-
grained thinly bedded dark red shale. It Bears ripple marks,
mue cracks and raindrop imprints." In the Camp Davis area,
earlier writers, unable to separate the Woodside from the
overlying Thaynes formation, mapped the two formations as a
unit. Horberg (1938, p. 18) mapped these beds as the
Ankareh formation; later writers, as the Woodside-Thaynes.
Gray (1946, p. 26) proposes that they be mapped as Chugwater
where not distinguished as separate formations. In the Snake
River Canyon, however, the two formations are sufficlently
distinct to be separated for mapping purposes on the basis
of color énd lithology, the red shales and siltstones of
the Woodside lying between the buff Dinwoody and gray Thaynes.
The thickness of the Woodside shales in the Bradley
Mountain area‘is estimated by the writer to be about 650 feet,
a thickness consistent with Newell and Kummel's figures of
681 feet in Martin's Creek and 668 feet at MacDougal's Pass.
Mansfield's Woodside formation (1927) aggregates a greater
thickness, but the lower half of the formation as he employs
the term 1s believed by Newell and Kummel (p. 940) to be the
stratigraphic equivalent of the Dinwoody.

Theynes formation.- The Thaynes formation of Lower

Triassic age was named by Boutwell (1907, pp. 459-458) after
exposures in Thaynes Canyon in the Park City district, Utah.
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The formation was mapped by Mansfield (1927) in southeastern
Idaho, and the name was extended into the Snake River area
by Newell and Kummel (1942). On Martin Creek in the Wyoming
Range, they measured an incomplete section of 527 feet of
interbedded gray limestones and buff to maroon siltstones
and shales. Gardner (1944, p. 8) measured 1000 feet of
Thaynes, chlefly limestones, exposed on the ridge between
Pallsade and Trall Creeks on the west slope of the Snake
River Range. This, apparently, was a complete section. In
the Snake fiver Canyon region, a thickness of 750-800 feet

has been estimated by the writer.

Ankareh formation.- The “nkareh formation was also
named by Boutwell (1907, pp. 439-458), the type locality
being Ankareh Ridge in Big Cottonwood Canyon, Park City
district. In the same year, Veatch (1907) introduced the name
Nugget sandstone (see below) for approximately the same beds
plus those now assigned to the Nugget. Cale and Richards
(1910; pp. 479-480) redefined the term Ankareh to include
only the maroon to chocolate shaly beds between the massive
Thaynes limestones and the dominantiy sandy Nugget formatilon.
The name 1s applied on that basis in this area.

Largely because of its stratigraphic position, the
Ankareh 1s believed to be Middle to Upper Triassic in age,
and is correlated by Gray (1946, p. 28) with Mansfleld's
Wood shale and Higham Grit. In the Fall Creek section, Gray
(p. 12) measured 160 feet of Ankareh (?) beds. In the Snake

River Canyon, howevef, no complete section is exposed.
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Jurassic system

Nugget sandstone.- The Nugget sandstone was, as
has been stated above, named by Veatch (1907, p. 56) but
redefined by Gale and Richards (1910, p. 480). The type
locality of Veatch is at Nugget Station on the Oregon Short
Line. As redefined, the formation consists of massive red
to white sandstone, often quartzitic, particularly in the
regions where orogenic movemenﬁs have occurred, where it
characteristically forms resistent ridges flanked by black-
weathering talus. In hand specimens, it 1s often undis-
tinguishable from the Tensleep sandstones, but may be a
1ittle deeper red or less quartzitic than the latter.

On Fall Creek, on the east flank of the’Snake _
River Range, the Nugget measured 350 feet (Gray, 1946, p. 12);
and Gardner (1944, p. 8) reports 340 feet on the west flank
of the Snake River Range. Fossil evidence is practically
lacking, but stratigraphic evidence leads Mansfield (1927,

p. 97) to place the Nugget in the Lower Jurassic.

Twin Creek fomat‘lon.- The Twin Creek limestone

'was named by veatch (1907, p. 56, 57) for exposures on
Twin Creek in southwestern Wyoming, where the formation
contains an abundant marine upper Jurassic fauna.

As mapped in the Bradley Mountain area, the Twin
Creek includes all the interbedded gray limestones and
‘maroon to gray shales between the green flagstones of the

Stump formation and the sandstones of the Nugget, and so may
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also include beds placed by Gray (1946) in the Gypsum

Springs (underlying the Twin Creek) and Preuss (overlying it)
formations. Gray measured this group of beds on Fall Creek
and reports an aggregate thickness of less than 800 feet.

From the section mapped by Otton near Baileylcreek, the

writer estimates a thickness of over 1000 feet. The formatlon
1s exposed at the core of the Little Greys anticllne and in
the overturﬁed anticline beneath the Absaroka thrust on the
east-weet@portien of Greys Rivér, but in neither place was

the writer able to estimate a thickness. Gardner (1944, p. 7)
meastired 970 feet of Twin Creek on the west flank of the Snake

River Range.

Stump formation.- The Stump formetion was named

by'mansfigia’gﬁa.Roundy;(1916; pp. 76, 81) for Stump Peak at

" the head of Stump Creek, T. 6 8, R. 45 E, Boise Meridian,
where a bed of marine upper Juragsic fosslls is exposed near
the base. The formation consists very largely of greenish
gray fine-grained sandstones which weather readlly into
flagstones. Gardner measures 140 feet of Stump on the western-
slope of the Snake Kiver Range. Otton (personal communication)
estimates nearly ‘300 feet where the beds are exposed in the

1ittle Greys anticline.

Cretaceous system

Gannett group.- The Gannett group was. named by
Mensfield and Roundy (1916, pp. 76, 82-83) for Gannett Hille

in the Wayan quadrangle on the Idaho-Wyoming border, where
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it comprises five distinct subdiv?sions, top to bottom, the
Tygee sandstone, Uraney limestone, Belcher conglomerate,
Peterson limestone, and Ephraim conglomerate. They term the
group "probably Cretaceous" . from rather limited fossil
evidence.

Early writers 1n the camp area, uvnable to recognize
the individual divisions of the group, mapped fhe Gannett
as a unit. The writer has also mapped them as a unit in the
Bradley Mountain area. However, it may be noted that in this
area a massive reddish conglomerate, simllar to the Ephraim
conglomerate of liansfield and Roundy (1916, p. 82), is found
near the base of the Gannett. (See PlgtesV:) It has an
estimated thickness of about 20 feet and forms a resistent
ridge where it crops out near Fire Trail Creek on Greys
River.

Gardner (1946, p. 7) found the Gannett group on
the west slope of the Snake ﬁiver Range to be 940 feet thick.
On Little Greys River, the thickness 1s estimated at about

700 feet.

Bear River formation.- The Bear River formation

was named by F, V., Hayden in 1869 (pp. 91, 92) for the coal-
bearing strata near Bear River City, Wyoming. It was first
believed to be of Tertiary age, but was later assigned to

the Cretaceous by Hayden (1874, p. 1, 2).

In the Snake River Canyon area, Wanless (unpublished
manuscript) has measured about 1150 feet of Bear River,

comprising three members. The upper 650 feet is interbedded






fissile black to gray shale and thin brownish gray sandstones,
with several thin fossiliferous limestones and a thin impure
coal bed near the middle. This is underlain by 130 feet of
massive gray sandstone which weathers brown and contains a

few shaly partings near the base. The lowermost 370 feet is
interbedded thin brown sandstbnes, gray shales and}greenish

siltstones, with shale predominating. (See plate VI.)

Aspen formation.- The Aspen formation was named

by Veatch (1907, p. 64) for exposures recorded by Hayden,
Bannister, Emmons, and King near Aspen station on the old
Union Pacific Railroad line in southwestern Wyoming. Abund-
ant fish scales proved it to be of Benton (Upper Cretaceous)
age.

In the Snake River canyon area, the lower part of
the Aspen consists of interbedded fissile black shales and
arkosic "salt and pepper" sandstones. The upper. part con-

- sists of shales and slltstones interbedded with vitrified
tuff, called porcellainite by early workers. The porcellain-
ite beds occur in a variety of colors, red, green, gray, and
even black. Some varieties appear oolitic, although thin
sections show the glass to be homogenéous. Whether the
individual beds form continuous markers has yet to be deter-
mined. Dobrovolny (1940, p. 438) measured 1200 feet of
Aspen in the Wyoming range and correlated it with the MNowry.
At least 1500 to 2000 feet of Aspen is exposed in the Little

Greys syncline.
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Frontier iprmgtion.—‘ The Frontier formation was
named by W. C. Knight (1902, p. 721) for exposures near the
town of Frontler in southwestern Wyoming. Veateh (1907, p. 69)
places 1t in the Upper Cretaceous. '

. An incomplete section of the Frontier was measured
by Ross and St John (1947, pp. 16-18) east of Deadman
Mountain in the Wyoming Range, where it aggregated 5290 feet
of massive gray to brown calcareous sandstone, conglomeratic
at the base and containing several coal beds near the top of -
the section. It 1s conformable upon the underlying Aspen
formation. In the Snake River Canyon area, the formation

has been removed by erosion.
Eocene series

Hoback formation.- Although the Hoback formation

is not found in the Snake River Canyon area, 1t is well
exposed in 1ts type locality, the Hobgck Basin, about 20
miles east of the area of this report. (See plate I1II)

Here its structural relations are important in dating the
orogenies of the region. The formation was named by Eardley
(1944). It 1is composed of dark gray shales, which weather
light; interbedded with massive arkosic "salt and pepper"
sandstones and a few impure freshwater limestones. Scattered
conglomeratic lenses, probably representing river channel
f1llings, are also reported; and gastropods collected from
the limestones were ldentified as Lower Eocené by Kellum

(Eardley and Kellum, 1944)., Eardley has estimated the formation

to be 15,000 feet thick.
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Pass feak formation.- The Fass Peak formation is

also exposed in the Hoback Basin, where 1t comprises about
2000 feet of coarse red and gray conglomerates, grading up-
ward into sandstones and shales. It is dated as }iddle Eocene
by Eardley (1944), and is of importance in dating the late

Laramide orogenies,
Miocene series

Camp Davis formation.- The Camp Davis formation

was named by Eardley (1942, p. 1800) for exposures near

Camp Davis, Wyoming, where it comprises a lower gray con-
glomerate, separated by freéh water limestone from an upper
red or tan conglomerate. A fossil horse's tooth dates the
formation as upper Miocene or lower Pliocene in age. In the
type locality, it is belleved to have accumulated on the
downthrown block against the scarp of the Hobéck fault, débris
from the upthrown block finally burying the scarp.

A conglomerate of similar 1lithologic characteristies
and structural relationships has been found to crop out along
the west flank of the Snake Hiver Range. Early workers
(Veatch, 1907; Schultz, 1914) referred to this formation as
the Almy conglomerate of Paleocene age; and Kirkham (1924,
pp. 29-30) called it the Salt Lake formation and assigned 1t
to the Pliocene. However, Enyert, MecIntosh, and Bayless
(Masters theses, University of liichigan, 1947) have recognized
it as Camp Davis on the basis of similar lithology and

structural relstions to the type locality.
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Enyert (1947, p. 17) deseribes four members
observed in the Calamity Point area, begimning with the base
of the formation. Unconformably overlying the Triassic in
that area 1s the lower andesite member, a dark gray zeolitic
hypersthene auglite andesite sill (Mielenz, 1946, pp. 3-4)
which has indurated the overljing sediments to a maximum
distance of 8 feet from the contact. It is approximately
1200 feet thick. Above it lies a compacted silt member which
consists of 800 feet of silts, clays, sands, and some tuffs,
fused 1n places near the lower andesite contact. The ﬁpper
andesite s111, of the same composition as that below, is 300
to 1000 feet thick and 1is overlain by a gray and then a tan
conglomerate. The two conglomerates are separated by an
unconformity, and the Intruslon of the andesites is believed
to predaté the younger. The gray conglomerate is 200-300 feet
thick and consists of rounded to sub-angular Madison-Brazer
fragments. The upper conglomerate 1s about 3000 feet thieck
and composed of Nadison-Brazer, Wells, Darby, Bighorn, and
Boysen fragments. ’

In the Bradley Mountain area, only two small patches
of Camp Davis formation were observed, ocne on the top of a
small ridge on Squaw Creek, and the other at the easternmost.
edge of the area. In both localities, the formatlon consists
of a gray limestone conglomerate, with sub- to well-rounded
limestone pebbles, varying from 1 to 6 inches in diameter,

cemented in a calcareous sandy matrix.
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STRUCTURAL GEOLOGY
Laramide Structures

Regional description.- The Snake River - Hoback

area lles along the eastern side of a Paleozoilc-kesozoic
trough or geosyncline. During these two eras, about 44,000
feet of sediments accumulated in this sinking trough, while
only 15,000 to.20,000 feet were being depgsited in the shelf
area to the east (Nelson and Church, 1943, p. 146). See the
table of thicknesses, page 4 . The Hoback area lies at the
eastern edge of this trough; the Snake River canyon area,
near the ceﬁter. Although the sediments thicken fairly
abruptly between the two areas, similar structures ére
developed in both. In general, a succession of thrust sheets,
with compression from the west, overlap one another from the
western edge of the Hoback basin to west of the Idaho state
line. (See plate III)., Northwest of the Hoback basin, the
Cache thrust répresents yilelding to compression from the
northeast; and in the vieinity of Granite Creek this thrust
may have overridden the easternmost of the thrusts from the
west. The area under diséussion lies just east of the Idano

state line.,

Age of deformation.- Three stages of Laramide

thrusting and folding are recognized in the Snake Fiver -
Hoback area. The thrust faults and related folds mapped in
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this paper probably belong to the first, or oldest, stage
and, together with the Darby thrust (see Plate III) to the
east, predate or provided sediments for the deposition of the
Pinyon and Hoback formations. They deformed beds as young,

as the Frontler and may, therefore, be dated as late Upper
Creﬁaceous'or early Paleocene. The Pinyon conglomerate of
Péleocene age may represent an early phase of this orogeny,
although in northéentral‘Utah and southweétern Wyoming, the
Dérbx and Absaroka thrusts are covered by the Almy conglom-
erate of Upper Paleocene age.

- The’ second stage of deformatlon gave rise to the
Jackson, Game Cabin, and Clause thrusts, which are known to

verride tha Hoback formation, compression again being from
the ?est. These thrusts were followed by the deposition of
thé Middle Eocene Pass Peak conglomerate, which covers them
in places. The second stage may therefore be dated as late
Lower Eocene or early Upper Eocene.

The third stage 1s represented by the Grizzley
thrust, which cuts the Pass Peak conglomerate. From relations
exposed on Granite Creek, the Cache thrust, representing
compression from the east, probably also took place at this
time., The Grizzley thrust is displaced by the Hoback fault

and so may be from late Upper Eocene to Upper Miocene in age.

Absaroka thrust.- The Absaroka thrust was first

described by Peale in 1879 (p. 630) and later named by Veatch

(1907, pp. 109-110) for its prominent trace along the eastern
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slope of Absaroka Ridge in Uinta county, southwestern Wyoming.
Veatch mapped the thrust as far south as the Utah-Vyoming
border. Schultz (1914, pp. 66-67 and 36-41) traced the fault
as far north as the Snake River Canyon, although his exact
location of the trace across Greys River was somewhat in
error. Horberg (1938, p. 28) and later Camp Davis workers
have traced the fault well into the Snake River Range, making
1ts total length well over 200 miles. Veatch (1914, p. 110)
estimates the stratigraphic throw to be 20,000 feet in south-
western Wyoming. The throw decreases to the north and in the
Bradley Mountain area is probably less than 10,000 feet.
}See the geologic map and cross section, plates I and II)
Nansfield (1927, p. 381) eqtimates 1ts zone of diSplacement
to be about 25 miles wide. (See Blate Iv.) '
Pire ggg;l thrust.- Beneath and possibly a branch
of the Absarcka is a small thrust fault with a maximum of
about 1,500 feet of stratigraphic throw. Its trace crosses '
Greys River Just east of Fire Trail Creek, and so the name
Fire Trail thrust has been tentatively assigned to it. The
thrust may die out in an overturned anticline to the north

somewhere beneath the Absaroka thrust sheet; and it has not

been mapped south of Greys River.

St John thrust complex.- The St John thrust was
named by Kirkham (1924, pp. 35-34)'but he did not show 1it
on his maps and stated that the details had yet to be worked
out. On a tectonic map, Horberg (1938, fig. 7, p. 31) shows

an unnamed fault, probably the St John, west of the Absaroka

in the Snake River Canyon area. The writer finds that the
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fault is split into three thin sheets in the Bradley lountain
area and has therefore referred to it as the St John thrust
complex. In the lowest sheet, Bighorn is thrust upon Madison:
in the next above, Boysen on Bighorn; and in the upper sheet,
DBighorn through Death Canyon on Bighorn. Although the thrust
has not been mapped to the south i1t has been traced 1n.the '
Snake River Range nearly 25 miles northwest of the Bradley
kountain area by Keenmon, Bayless, McIntosh, and Enyert
(master's tﬁeses, 1947). In the Bradley lountain area, its
aggregate stratigraphlc throw is estimated at about 1500
feet, but the dip slip is obviously much more.

Ferry Peak and Needle Peak thrusts.- In the
Bradley Mountaln area there is some doubt as to the relation-
ship of the Ferry Peak and Needle Peak thrusts, so they will
be discussed together, They were named by Bayless, leIntosh,
and Enyert (Master's theses, 1947) in the Snake River Range,

where they have been traced for nearly 20 miles along the

| western slopes. in the Bradley Mountain area they have an
aggregate stratigraphic throw of nearly 3,000 feet. (See Plate IX)

Between Blowout Canyon and Indian Creek, the trace
of the Ferry Peak thrust 1s covered by the Needle Peak thrust
sheet., 1t 1is poséible that this also happens in the vicinity
of Grey's River; but if so, we would expect to find the
Ferry Peak sheet at depth under the Needle Peak thrust. On
the contrary, however, the Bighorn formation cropping out \
between the two faults appears to pinch out with depth as
shown on the geologic cross section, plate II. Two explan-

ations ‘are possible. (1) The Needle Peak and Ferry Feak
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thrusts are two branches of the same thrust, movement along
both of them having taken place at about the same time; or
(2) the Needle feak thrust has cut off the Ferry Peak thrust,
and a definite age relationship between the two faults 1is
thus established. Further mapping to the south mey help in
choosing the proper lnterpretation. It may also be pointed
out that the interpretations discuﬁsed above may also be
applied to the imbricate faults of the St. John thrust zone

(see geologic cross section).

Little Greys syncline.- The Little Greys syncline

lles in the Elk Mountaln area to the east of Bradley Mountain.
It was mapped as the lazeart-Greys River syncline by Schultz
(1914, p. 87, plate 1), who traced it as far south as the
Afton Quadrangle; In theiElgféaﬁntain area, it accounts

for a wide outerop of the.Aspen beda. Minor irregularities
in the broader structure may benrevéﬁled'upon furthér study
of the Aspen stratligraphy (Lucile Otton, personal communi-
cation). The long narrow ridges and valleis of the Bailey
Creek region are formed by the east 1imb of this syncline,
which is slightly steeper than the west 1limb. Together
with the Little Greys anticline, 1t lies in the Darby thrust

sheet.
Little Greys anticline.- The top of Elk Mountain

and its northwesterly trending spur correspond very nearly
to the crest of the Little Greys anticline. Frominent
hogbacks to the east and weat of this spur represent the

resistent Bear River sandstones., Schultz mapped the anticline
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in 1¢14 but gave it no name. The structure is rather broad,
with a small flexure near the crest and the east limb slightly
steeper than the west one. It plunges to the north in the

Elk Mduntain area and, north of the Snake River, 1s covered
by the Absaroka thrust sheet., Twin Creek beds are exposed

in the core on both the Snake and Little Greys Rivers, and

in the latter locality the structure has been unsuccessfully
drilled for oil. It 1s reported that the Tensleep sandstone
was the objective, but that the well bottomgd in steeply
inclined Triassic beds. It is not known to what depth the

drillers penetrated.

Fire Irall anticline.- The Fire Trail thrust sheet

is composed ov an overturned anticline, with the overturning

toward the east. This anticlire 1is well exposed along Greys
River in the vicinity of Fire Trail creek and Higby Gulch.

The beds of the overturned limb dip about 759 to the west; (P1., VII)
- whereas the beds of the west limb dlp somewhat less steeply.

The Ankareh formation is exposed at the core of the anticline

in Higby Gulch, where the?;h§é¥6ka thrust sheet overlies

" the structure.

Bradley lountain Syneline.- The Bradley Mountain

syncline 1s in the Absaroka thrﬁst sheet and formgrthe prin-
cipal structure of that block in the Bra@ley'nounta;h area,
It is a broad open fold with beds dipping 30 to 40° on its

east 1imb, nearly horizontal for about a mile’acfoss its
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axls plunges very slightly to the north, trending west of
north. Ankareh beds (as well as residual Nugget debris at
the summit of Bradley Mountain) are exposed in the core. A
small flexure 1n the west 1limb 1s indicated by the width

of the liadison outcrop west of Bradley liountain. (See Plate VIII)

Mid-Tertiary faulting

Regional relations.- The lLaramide thrusts and

folds of western Wyoming are cut at an acute angle by a
series of high angle normal faults, trending roughly north
and south, of which the Grand Vvalley, Snake River, and
Hoback faults are representative. The Hoback fault cuts the
Grizzly thrust, as has been stated above, and is believed

to have formed the trough in which the Camp lavis formation
of Upper liiocene or Lower Pliocene age was deposited. There-
fore, a llocene age 1s postulated for this stage of high
angle normal faulting in the region.

Grand Valley Fault.- What is probably the south-

ern continuation of the Grand Valley Fault, mapped by Enyert,
McIntosh, and Bayless along the western edge of the Snake
River Range, 1s thought to extend along the western edge

of the Salt River Range in the Eradley kountain area. The
existence of this fault 1s postulated because of the present
topographic rellef of the range and because of the small
patches of Camp Lavis formation to be found at the western
edge of the range and as far eastward as Squaw Creek. The

latter outcrop is at an elevatlon of about 6500 feet, and
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the present level of the Grand Valley floor 1s about

5500 feet. It is belleved (Fardley, personal cormmunication)
that the sediments of the Camp Pavis formation were derived
from the upthrown block of the Z“rand Valley fault and
accumulated to such thickness that they buried and lapped up
over the original fault scarp, filling the tributary vallies
some distance back from the fault scarp. Later erosion has
developed the present topography, having removed nearly a

thousand feet of sediments.



Bachrach,

37

REFERENCES CITED

Ruth (1946)  Upper lississippiar and Pennsylvanian
stratigraphy in Teton,‘Lincoln, and SuBIeEi‘_“‘
counties, Wyoming, Master's Thesis, Department of
Geology, University of Michigan.

Blackwelder, Eliot (1911) A reconnaissance of the phosphate

- e = e e

- e em e e

. Boutwell,

deposits in Wyoming, U. S. Geol. Survpy E711~1701Taaﬂ

I

P 452-485.

(1913-A) New and little known Paleozole faunas from
Wyoming and Idaho, Ame™ Jours” e&~Sci., 4th ser&es
iol. 36& PPy 174-279.

(4035
(1913-B) Origin of the Bighorn dolomite of Wyoming,
Gegl. Soc. @f Amerioa Bull. 244App. 607-¢24.

\C{.‘ ‘\

(1918) New geological formatisis in western Wyoming,
Jour. Wash. Acad. Science, Vol. g, pp. 417-426.

J. M, (1907) . Stratigraphy and structure of the
Park City mining district, Utah, Jour. of Geol.,
Vol. 15, pp. 434- 458,

Condit, D. Dale (1918) Relations of late Paleozoic and early

Mesozoic formations of southwestern Montana and
adjacent parts of Wyoming, U. S, Geol. Survey Prof.
Faper 120, pp. 111-121,

Darton, N. H. (1904) Comparison of the stratigraphy of thé

Black Hills, Bighorn Mountains and Rocky Mountain
Front Range, ®eol. Soc. of AmerIca Bull. I5, pp.
379-448.

Deiss, Charles (1936) Revision of type Cambrian formations

and sections of Montana and YeIlowstone National
Park, Geol. Soc. of AmerIca Bull. 47, pp. 1257-1342,

(1938) Cambrien formations and sections in part of
the Cordllleran trough, Geol, Soc., of America Bull,
49, pp. 1067-1168.

Dobrovolnyé E. (1940) Juressic and Cretsceous strata of the
am

p Davis area, Wyoming, Papers of the Nich, Acad.
of Sci. Arts and Letters, vol. 26, pp. 429-43.

Bardley, A. J. (1942) Tertiary trough near Camp Davis,

Wyoming, Geol. Soc. of America, Bull. 58, p. 1800.

- = - = -(1944) Field Conference maps, Hoback-Gros Ventre-

Teton Field Conrerence at Camp Davis,

and Kellum, L. B, (1944) Chart of units and faunas
of the Hoback formation, Hoback-Gros Ventre-Teton

Field Conference at Camp Davis.



(References Cited, continued) 38

Enyert, Richard (1947) Geology of the Calemity Point areas,
Master's thesls, Department of Geology, University
of Michigan.

Fenton, C. L. and Fenton, M. A, (1939) Pre-Cambrian and
Paleozoic algae, Geol. Soc. of America Bull. 50,
PpP. 89-126,

Foster, Helen (1946) Geology of the northern Gros Ventre
Mounteins and Mount Leldy HIghlands, Tefon county,
Wyoming, Doctor's dessertation, Department of Geology,
University of NMichigan.

Gale, H, S, and Richards, R, W, (1910) Preliminary Report
on the phosphate deposits in southweastern 1daho .

and adjacent parts of Wyoming and Utah, U, S. Geol.

Survey Bull. 430.

Gardner, Louls S, (1944) Phosphate deposits of the Teton
Bagin area, Idahc and WyomlIng, U. S. Geol. Survey,
Bull. ¢44-A. ’

Gray, Henry H. (1946) Triassis and Jurassic stratigraphy of
the Camp Davis area, Western Wyoming, Naster's Thesis,
Department of Geology, University of Michigan.

Hayden, F. V. (1863) U. S. Geological survey of Colorado and
’ New Mexgzo, 3rd Ann, Rept. Hayden Surveys, pp. 91-92.

Horberg, Leland, (1938) The structural geology and physio-
graphy of the Teton Pass area, Wyoming, Augustana
Library Publication no. 16.

Kirk, Edwin (1933) The Eureka quartzite of the Great Basin
region, Am. Jour. Sco. Vol. 26, p. 42.

Kirkhem, V. R. D, (1924) Geology and oil possibilities of
Bingham, Pomneville and Caribou counties, Idsho,
Idaho Bureau of Mines and Geology Bull. 8, 101 pp.

Knight, W, C, (1902) Uinta county, southwestern Wyoming,
Eng. and Min. Jour, Vol. 73, p. 721.

Love, J. D. (1939) Geology along the southern portion of the

Absaroke Range, Wyoming, Geol. Soc. of AmerIca Spec.
Paper 20.

Mansfield, G. R. (1920) Cosl in eastern Idaho, Contr. to
Ec. Geol., U. ST GsoT, SUFvey BMIT:—716, pp. 123-153.

e = = = = (1927) Geograph eology and mineral resources
of part of souEEeaéfern‘Igaho, Us S, Geol, SUrvey
Prof. Paper 152, :




(References Cited, continued) 39

Mansfield, G. R, and Roundy, P. V. (1916) Revision of the

Mielenz,

Miller,

Miller,

‘Newell,

Nelson,

Beckwith and Bear River formations of ‘southeastern
Idaho, U. S. Geol. “Survey Prof. Faper 98.

R. C, (1946) Petrographic examination of drill core
samples, Petrographic Lab. Rept. No. Pet. €3, Bureau
of Reclamatlon, Denver, Colorado, 11 pps.

A. K, (1930) Age and correlation of Bighorn formation
of northwestern Tnited States, Am. Jour. of Seci.,
vol. 20, pp. 196-2}3.

E. Maxwell (1936) Cambrian stratigraphiy of northeastern
Wyoming, Jour. of Geol., Vol. 44, no. 2, pp. 113~ 144

N, D, and Kummel, B. (1942) Lower Eo-Triassic ,
stratigraphy of Western Wyoming and southeastern
Idaho, Geol. Soc. of America Bull. 53, pp. 937-596.

V. E. and Church, Victor (1943) Critical structures
of the Gros Ventre and northern Hoback Renges, Wyoming,
Jour. of Geol., Vol., 51.

Peale, Albert C. (1877) Report on the geology of the Green

River district, 11th Ann. Rept. U. S. Geog. and Geol.
Survey of the Terr. for 1877, 1879.

Peale, Albert C. (1893) Paleozoic section in the vicinity of

Three Forks, Montana, U. S, Geol. Survey Bull. 110,
Pe 200

Richards, R. W, and Mansfield, G. R. (1912) The Bannock

overthrust, a major fault in southeas tTern Idaho and
northeastern_Utah, Jour. of Geol. Vol. 20, pp. €81-
70%.

Richardson, G. B. (1913) The Paleozolc section in northern

Ross, A,

Utah, Am. Jour of Science, Vol, &6 36, pp. 407-413,

R. and St John, J. W, (1947) Geology of the northern
Wyoming Range, Wyoming, Master's TEesIE, Department
of Geology, University of Michigan. '

Schultz, Alfred R. (1914) Geology and geograph¥ of a portion

of Lincoln county, Wyoming, U. S, Geol. survey
Bull, 543.

Tomlinson, C. W. (1917) The middle Paleozolc stratigraphy

of the central Rocky NMount&In régZitn; Jours ovffeol.
V01 L] 250




(References Cited, continued) 40

Veatch, A. C. (1907) Geography and geology of a portion of
southwestern Wyoming, C. S. Geol. Survey Prof.
Faper 56.

Williams, J. S. and Yolton, J, S, (1945) Brazer and lower
Wells section at Dry Lake, Logan Quadrangle, Utah,
Am. Assoc. of Petrol. Geol., Bull. 29, pp. 1143-1155.

Wilmarth, M, G. (1938) Lexicon of geologic names of the

— . ——— a—

United States, U. S. Geol. Survey, Bull. 896.













[
THE UNIVERSITY OF MICHIGAN \X

DDDDDDD




