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Geology of the Elk Valley Quadrangle,
Bear Lake and Caribou Counties, Idaho, and Lincoln County, Wyoming*

J- FLoyp Hartch
Amoco Production Company
Amoco Building
17th and Broadway
Denver, Colorado 80202

ABSTRACT ~The Elk Valley Quadrangle straddles the Idaho-Wyoming border
in the Overthrust Belt Formanons exposed range from Pennsylvanian (%) to
Recent and occur 1in two thrust plates, located northwest and southeast of the
Meade Thrust Fault, the major structural feature of the quadrangle The upper
or Meade Plate consists of Upper Paleozoic and Mesozoic rocks from the Wells
Formation through Preuss Sandstone Some of these units are overturned
Others are incomplete and cut by small, imbricate branches from the Meade
Thrust Fault Tertary Salt Lake Formation unconformably overlies the Wells,
Phosphona, Dinwoody, and Thaynes Formations, Nugget Sandstone, and Twin
Creek Limestone

Eight major north-northwest-trending folds are dehineated on the lower or
Absaroka Plate, which consists of Jurassic and Cretaceous rocks from the Twin
Creek Limestone through the Bechler Conglomerate of the Gannett Group
Heretofore, all Cretaceous rocks exposed in the quadrangle have been desig-
nated as Ephraim Conglomerate The Peterson Limestone, the second formation
up 1n the Gannett Group, thins and lenses from north of the mapped area to
the southern part of the quadrangle The Camel Hollow Fault, 2 major tear
fault, was mapped in the Absaroka Plate as were numerous high-angle trans-
verse faults and a thrust fault which terminates in a fold

Alluvial fans, stream valleys, and landslides are the main geomorphological
elements of the Elk Valley Quadrangle A ptnnacle and several hogbacks are
observed in the mapped area

Three a1l wells have been dnlled in the quadrangle on the Elk Valley struc-
ture Each showed gas-cut mud and traces of oil, but all were plugged and aban-
doned Further exploration, including a detailed setsmic correlation on the Elk
Valley structure, 15 jusufied

INTRODUCTION

Location

The Elk Valley 7% munute Quadrangle straddles the Idaho-
Wyoming border (fig. 1). The quadrangle lies, in part, in Ca-
nbou and Bear Lake Counties in southeastern Idaho, and in
part, in Lincoln County in southwestern Wyoming. The area is
approximately 32 km northeast of Montpelier, Idaho, and 24
km southwest of Afton, Wyoming A maintained, gravelled
and dirt road that connects Afton, Wyoming, with Montpelier,
Idaho, passes through the northwest corner of the quadrangle.
The remainder of the area is accessible via U S. Forest Service
dirt roads and pack trals. Most of the area is within the Ca-
nbou National Forest in Idaho, and the Bridger National For-
est in Wyoming.

Purpose of the Work

The Elk Valley-Sublette and Afton anticlines of the Elk
Valley Quadrangle have recetved considerable attention from
petroleum compantes. To date, three oil wells have been drilled
in Elk Valley, two by May Petroleum Company and one by
Amerada Corporation. In addition, two wells were drilled on
the Afton Anucline within 1 km of the eastern border of the
quadrangle. All five wells were dry in terms of oil and gas pro-
duction, but a gas chromatograph show in the Amerada well
and drill stem tests recovering gas cut muds in the two May
wells give encouragement for future exploration

The geology of southwestern Wyoming and southeastern
Idaho was described by Mansfield (1927). Structure and strati-
graphy of this area were described by him largely for the first
time. Availability of excellent colored aerial photographs and
an accurate topographic base, at a scale of 1 24,000, prompted a
more detailed study than was possible in earlier invesugations.
It was possible to delineate surface details that were not
mapped previously and to document a more detailed structural
evaluatton in this disturbed zone. This work could possibly
help 1n future petroleum exploration.

Previous Work

Mansfield (1927) summarized geologic studies completed
in southeastern Idaho and southwestern Wyoming previous to
1927. He mapped the Crow Creek 15" Quadrangle, the quad-
rangle that includes the four 7%’ maps in figure 1, at a
1:62,500 scale for part of this publication. Cressman (1964) and
others mapped the Snowdrift Mountain 7% Quadrangle (fig.
1), and Montgomery and Cheney (1967) mapped the Stewart
Flat 7%’ Quadrangle to the northwest (fig 1) of the Elk Val-
ley Quadrangle These latter studies were undertaken to eval-
uate and document the phosphate and uranium potential of
the area. Because the Elk Valley Quadrangle has minimal out-
crops of upper Paleozoic rocks in which the phosphate deposits
are located, it was not mapped as part of the same study.

Eyer (1964) both measured and checked previously pub-
lished stratigraphic sections of the Gannett Group in the over-
thrust area. One of his measured sections lies in the mapped
area. A similar study of the Thaynes Formation was undertaken
by Stephenson (1964). One of his measured sections is located
approximately 15 km north of the Elk Valley Quadrangle No
detailed studies of the structural, stratigraphic, or geologic rela-
tionships 1n the Elk Valley Quadrangle have been published.

Methods of Investigation

Preliminary work was initiated during the spring of 1979,
and fieldwork was accomplished between June and September
1979. Geologic observations were recorded on aemal photo-
graphs, at a scale of 1.15,840, in the field. These data were later
transferred to a preliminary topographic base map at a scale of
1:24,000 with a Bausch and Lomb Stereo Zoom Transfer Scope.
Straugraphic sections were measured with a 15-m cloth tape
and a Brunton compass. Library research and thesis wnting
were done in the fall and winter, 1979-1980.
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FIGURE 1.-Index map showing location of Elk Valley Quadrangle.
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GEOGRAPHY
Most of the Elk Valley Quadrangle lies in the Gannett
Hills, located between the Webster Range, on the west, in
Idaho and the Salt River Range, on the east, in Wyoming. The
northeastward-trending valley of Crow Creek, the north-

westward-trending Elk Valley, and the eastward- and north-
ward-trending valley of Spring Creck are the three major valleys
found in the area. Elevations range from approximately 1,950
m above sea level on Crow Creek to peaks at 2,560 m. The area
drains via Crow and Spring Creeks, tributaries of the Salt River,
into the Snake River.

STRATIGRAPHY

General Statement

Scratigraphic units exposed in the Elk Valley Quadrangle
range from Late Pennsylvanian to Quaternary. Upper Pennsyl-
vanian through Middle Cretaceous rocks crop out in a series of
northward- to northwestward-trending folds superimposed on
two thrust plates. Outcrops on the northwestern thrust plate,
north of Crow Creck Valley, include rocks that range from
Late Pennsylvanian (?) through Middle Jurassic, with Tertiary
strata unconformably overlying the older units. Thicknesses
and sequences of these units are complicated by small-scale
thrusting along branches of the main thrust fault. Rocks on
the lower, southeastern thrust plate, southeast of Crow Creek
Valley, have ages ranging from Upper Jurassic through Cre-
taceous. Some unconformably overlying Tertiary beds are also
found on this plate. The exposed stratigraphic section on this
plate totals approximately 1,770 m thick. Formations exposed
in the quadrangle consist of the following, from oldest to
youngest (fig. 2): Wells Formation (Pennsylvanian [?] and Per-
mian): Grandeur Tongue of the Park City Formation, and
Phosphoria Formation (Permian); Dinwoody, Thaynes, and
Ankarch Formations (Triassic): Nugget Sandstone, Twin
Creek Limestone, Preuss Sandstone, and Stump Sandstone (Ju-
rassic); and the Gannett Group composed of Ephraim Con-
glomerate (Jurassic and Cretaceous), Peterson Limestone, and
Bechler Conglomerate (Cretaceous). Tertiary Salt Lake Forma-
tion occurs in the northwest corner of the map on the north-
western thrust plate. Alluvium, landslide debris, and salt depos-
its in the mapped area are considered to be of Quaternary age.

Pennsvlvanian and Permian Systems

Wells Formation

The Pennsylvanian (?) and Permian age Wells Formation
was named by Richards and Mansfield (1921, p. 689-93) from
Wells Canyon, 5 km west of the Elk Valley Quadrangle. Wells
Formation is the oldest unit exposed in the map area. It crops
out on the northwestern thrust plate in the northwest corner
of the quadrangle. Only uppermost Wells beds are found in
the mapped area, and it is possible that only the Permian part
of the formation is represented.

Thickness of the Wells Formation within the quadrangle is
unknown because of its limited exposure due to partial burial
and faulting. The estimated thickness of this incomplete sec-
tion is approximately 230 m. A partial section 240 m thick was
measured 6 km to the north of the thesis area (section 1, ap-
pendix). Total thickness of the formation at the type section is
730 m (Mansfield 1927, p. 72). Cressman (1964, p. 18) reported
total thicknesses ranging between 460 and 600 m on the Snow-
drift Mountain Quadrangle, adjacent on the west to the Elk
Valley Quadrangle.

The Wells Formation consists of very light gray to medium
gray sandstone and limestone (section 1, appendix). These
rocks weather light gray, tan, or reddish brown. The sandstone
is slightly calcareous to calcareous, very fine grained to fine
grained, well cemented, and massively bedded. The limestone is
light to medium gray and weathers o a lighe gray. It is sandy,
vuggy, and massively bedded.
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tionship in Elk Valley Quadrangle.

The Wells Formation was grouped with the overlying
Grandeur Tongue of the Park City Formation for mapping
purposes. Cressman (1964, p. 27) stated that fossil evidence “in-
dicates that the Upper Wells Member contains some beds of
Middle Pennsylvanian age, but the upper two-thirds are Per-
mian.” No fossils were observed in the poor outcrops of the
unit during the present study.

Permian System

The Grandeur Tongue of the Park City Formation and the
younger Phosphoria Formation crop out in the northwest cor-
ner of the Elk Valley Quadrangle, on the upper thrust plate.
Thicknesses of the Permian units are unknown because of their
limited extent and exposure, partial burial, and faulting.

Grandeur Tongue of the Park City Formation

The Grandeur Tongue of the Park City Formation was
named by Cheney and others (in McKelvey and others, 1959,
p- 12-17) from Grandeur Peak in Salt Lake County, Utah. The
unit crops out in sections 19 and 30, T. 9 S, R. 46 E, in the
northwest corner of the Elk Valley Quadrangle. Cressman
(1964, p. 25) reported a 26-m thickness for the Grandeur
Tongue in the Snowdrift Mountain Quadrangle to the west.
This unit consists of medium gray, very finely crystalline,
blocky dolomite (section 1, appendix). These beds weather to
light gray and are poorly exposed.

Rocks of the Grandeur Tongue were grouped with the un-
detlying Wells beds for mapping purposes because of the thin-
ness of the tongue and because of limited exposures of both
units in the quadrangle. The Grandeur Tongue of the Park
City Formation is difficult to distinguish from the overlying
Phosphoria Formation because of poor exposures and because
the basal Phosphoria member, the Meade Peak Phosphatic
Shale Member, is buried and almost totally obscured.

The Grandeur Tongue conformably overlies the Wells For-
mation. Fossils were not observed in the unit during the pres-
ent study.

Phosphoria Formation

The Phosphoria Formation was named by Richards and
Mansfield (1912, p. 684) from Phosphoria Gulch in the Snow-
drift Mountain Quadrangle adjacent on the west to the thesis
area. The formation crops out in the northwest corner of the
Elk Valley Quadrangle in sections 19 and 30, T. 9 S, R. 46 E. A
complete thickness of the formation could not be determined
because of faulting and poor exposure. Cressman (1964, p. 33)
reported a thickness of 138 m at the type locality on the Snow-
drift Mountain Quadrangle, where the formation consists of
three members, from oldest to youngest: Meade Peak Phos-
phatic Shale, Rex Chert, and an unnamed cherty shale. The
Meade Peak Shale and Rex Chert crop out in the mapped area.

The Phosphoria Formation is overlain conformably by the
Dinwoody Formation. However, the contact is obscured in the
study area because both beds are overlain unconformably by the
Tertiary Salt Lake Formation. Fossils were not observed during
the present study.

Meade Peak Phosphatic Shale Member. The Meade Peak Phos-
phatic Shale Member of the Phosphoria Formation was named
by McKelvey and others (1956, p. 2845) from Meade Peak in
the Snowdrift Mountain Quadrangle. The member has an in-
ferred but totally buried position between outcrops of the
Grandeur Tongue of the Park City Formation, below, and the
Rex Chert, above. An estimated thickness in the mapped area is
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approximately 51 m. Cressman (1964, p. 33) reported that
thicknesses of the Meade Peak Member range from 45 to 60 m
on the Snowdrift Mountain Quadrangle.

The Meade Peak Member consists of dark, carbonaceous,
phosphatic, and argillaceous rocks at the type section
(McKelvey and others 1959, p. 22). The contact between
Meade Peak and Rex Chert members was not seen on the Elk
Valley Quadrangle but was observed in tractor-cut trenches in
the Sage Valley Quadrangle, adjacent on the north (John Con-
ner personal communication 1979), where the contact was
placed at a change from older phosphorites and mudstones to
younger chert.

The source of the Meade Peak sediments and their deposi-
tional environment is a debated subject. It is generally con-
cluded that Meade Peak sediments accumulated in a marine en-
vironment and were deposited by upwelling, cold, phosphate-
rich waters (McKelvey and others 1959, p. 25).

Rex Chert Member. The Rex Chert Member was named by
Richards and Mansfield (1912, p. 684) from Rex Peak in the
Crawford Mountains of Rich County, Utah, and overlies the
Meade Peak Member. The estimated thickness of the Rex
Chert beds in the quadrangle is approximarely 42 m. Cressman
(1964, p. 31) reported a 47-m thickness for this unit. Rex Chert
consists of various cherty rocks, with differing amounts of ar-
gillaceous and carbonaceous matter. The Rex Chert Member is
overlain conformably by the unnamed cherty shale member of
the Phosphoria Formation, which was not observed in the
thesis area. The boundary of the Rex Chert with the uncon-
formably overlying Salt Lake Formation was mapped at the
change from soil containing dark chert fragments, below, to a
reddish brown soil, above.

Many ideas have been proposed for the source of the silica
in the Rex Chert. McKelvey (1959, p. 25) stated that the silica
accumulated in 2 marine environment.

Triassic System

Triassic rocks crop out on the upper thrust plate in the
northwest corner of the Elk Valley Quadrangle as incomplete
sections of the Dinwoody and Thaynes Formations. The Din-
woody Formation is mostly buried by the Salt Lake Formation
and is possibly faulted as well. The Thaynes Formation is not
present in its entirety because of faulting.

Dinwoody Formation

The Dinwoody Formation was named by Blackwelder (in
Condit 1916, p. 263) from Dinwoody Canyon in the Wind
River Range. The formation crops out in section 19, T. 9 S, R.
46 E, in the northwest corner of the mapped area. The thick-
ness of this formation was not measured because of extensive
burial by the unconformably overlying Salt Lake Formation.
The estimated thickness for exposed Dinwoody beds is approx-
imately 220 m. Cressman (1964, p. 37, 39) reported a thickness
of 490 m in the Snowdrift Mountain Quadrangle to the west.
He divided the Dinwoody Formation into an upper and lower
member, both of which were mapped throughout the Snow-
drift Mountain area. These members probably extend into the
present map area but could not be differentiated because of lim-
ited exposure. The formation consists of interbedded gray lime-
stone that weathers light gray, and olive brown shale and silt-
stone that weather brown.

The Dinwoody-Thaynes boundary is obscure but was
placed at a fault (?) boundary where float changes from lime-
stone, shale, and siltstone, below, to predominantly limestone,
above. The Meckaceras assemblage of fossils in the basal Thaynes
Formation, which normally defines this contact, was not

observed. The Dinwoody Formation conformably overlies the
Phosphoria Formation.

Thaynes Formation

The Thaynes Formation was named by Boutwell (1907, p.
448) from Thaynes Canyon near Park City, Utah. The forma-
tion crops out in the northwest corner of the Elk Valley Quad-
rangle. Thickness of this unit was not measured because it is
tectonically thinned and broken by faults. The estimated ex-
posed thickness in the mapped area, however, is approximately
550 m. Cressman (1964, p. 40) stated that the Thaynes For-
mation is 760 to 975 m thick in the Snowdrift Mountain
Quadrangle.

Thaynes Formation crops out in the mapped area in one of
the seven minor thrust slivers of the upper thrust plate (plate
1). The oldest Thaynes rocks exposed in the quadrangle, the
lower Portneuf Limestone Member, occur on the east of the
thrust slice. Older Thaynes units are not exposed in the
mapped area because of faulting buc are exposed in the Sage
Valley Quadrangle to the north (John Conner personal com-
munication 1979). The youngest Thaynes unit observed, the
upper Portneuf Limestone Member, crops out on the west of
the thrust slice. Rocks mapped in the upper Portneuf Membet
include a Portneuf to Timothy Sandstone transition sequence
but were mapped together as upper Portneuf only. Members
younger than the Portneuf Limestone are not exposed because
of faulting.

The Lanes Tongue of the Ankarech Formation occurs be-
tween the upper and lower members of the Portneuf Limestone
in the mapped area. The intertonguing relationship of Thaynes
and Ankareh beds was described by Kummel (1954, p. 174) in
parts of western Wyoming and southeast Idaho, by Cressman
(1964, p. 42-43) in the Snowdrift Mountain Quadrangle vo the
west of the present quadrangle, and by Stephenson (1964, fig.
1) in eastern Idaho.

Thaynes Formation outcrops were distinguished from over-
lying Nugget Sandstone by a color and lithologic change from
older gray limestone, to float of younger slope-forming orange
or reddish gray sandstone. Thaynes Formation normally over-
lies the Dinwoody Formation conformably. However, this not-
mal succession is probably interrupted by faults in the mapped
area. No fossils were observed in Thaynes beds during the pres-
ent study.

Portnenf Limestone Member. The Portneuf Limestone Mem-
ber of the Thaynes Formation was named by Mansfield (1916)
from exposures near the head of the Portneuf River in the Fort
Hall Indian Reservation of Idaho. This member crops out only
in the northwest comer of the quadrangle in sections 20, 29,
and 30, T. 9 S, R. 46 E.

The Portneuf Limestone Member is informally divided into
an upper and a lower unit because of its interfingering relation-
ship with the Ankareh Formation. The lower member of the
Portneuf Limestone crops out in sections 20 and 29, T. 9 S, R.
46 E. It is bounded by a faulted contact with the Nugget Sand-
stone to the east and in normal succession by the Lanes
Tongue of the Ankareh Formation on the west. Exposures of
lower beds consist of two medium brown to medium gray, very
fine-grained, ledge-forming limestone units (fig. 3). Float from
reddish brown to olive brown siltstone and shale (?) occurs in
an eroded swale betwen the limestone beds. Total thickness of
this unit is unknown because of structural complications.

The upper member of the Portneuf Limestone crops out in
sections 20, 29, and 30, T. 9 S, R. 46 E. It is bounded on the
east, below, by the Lanes Tongue in normal sequence, but by a
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The Meade Plate exposes many incomplete formations be-
cause of faulting along the thrust zone. These formations range
from the Pennsylvanian (?) Wells Formation through the Up-
per Jurassic Preuss Sandstone. Tertiary Salt Lake Formation un-
conformably overlies Twin Creek Limestone, Nugget Sand-
stone, and Thaynes, Dinwoody, Phosphoria, and Wells
Formations on the plate. The east flank of the Boulder Creek
Anticline, the imbricate thrust slices that place older rocks on
top of younger rocks eastward across the northwest corner of
the mapped area, and a normal faule are the principal structural
elements of the plate.

Rocks of the Absaroka Plate cover most of the Elk Valley
Quadrangle. Exposed formations on the plate range from Up-
pet Jurassic Twin Creek Limestone through Lower Cretaceous
Bechler Conglomerate. Eight major north-south-trending folds,
two tear faults, numerous high-angle transverse and normal
faults, and a minor thrust fault, which terminates southward
into a small fold, are the dominant structures of the plate.

All the Cretaceous rocks in the Elk Valley Quadrangle were
previously mapped as Ephraim Conglomerate of the Gannett
Group by Mansfield, but Peterson Limestone and Bechler Con-
glomerate have been differentiated in the Gannett Group out-
crops. The Peterson Limestone thins and is mappable as more
or less continuous lenses from the northern map border to the
south and subdivides the Gannett rocks.

Three oil wells have been drilled in Elk Valley. Shows of
gas-cut mud were observed in two of the wells, and limited
amounts of gas-cut mud, gas-cut water, and gas flowed in one
of the wells during drill stem testing. Further exploration
should be continued on the Elk Valley structure.

A paleontological study of the Twin Creek Limestone and
Thaynes Formation is recommended. A study of conodonts, in
particular, would help to properly identify the “slice” of
Thaynes Limestone that crops out in the northwest corner of
the mapped area. Detailed stratigraphic studies of the Preuss
Sandstone, Stump Sandstone, Twin Creek Limestone, or
Thaynes Formation should also be done. Detailed measured
sections would help describe the westward thickening of the
Preuss, Stump, and Thaynes beds acrofs the thesis area. A geo-
physically oriented study, using well control from the five oil
wells in or near the quadrangle, would be a valuable study be-
cause it would combine known surface data with subsurface in-
formation. Porosities and permeabilities of formations with
known reservoir rocks in or nearby the Elk Valley Quadrangle
could be analyzed. It is also felt that studies concerning petrol-
ogy, source areas, current direction, and mineral deposition
(including road metals and salt) could be undertaken in
the mapped area to further enhance the work that has been
completed.

APPENDIX
Measured Sections
Section 1

Partial section of the Grandeur Tongue of the Park City Formation, Wells
Formation measured on the north side of Pole Creck, 1.0 km west of Sage Val.
ley, in the SW % of section 31, T. 8 S, R. 46 E, Caribou County, Idaho.

Cumulative
Thickness  Thickness
Unit  Description (meters) (meters)
Grandeur Tongue of the Park City For-
mation
12 Dolomite: medium gray, weathers
light gray; very finely crystalline;
blocky; ledge former. Top not ex-
posed. 6.7 245.0

Top of Wells Formation, Upper Mem-
ber and Base of Park City Formation

11 Sandstone; light rtannish gray,
weathers  tan; calcareous, fine
grained, porous, friable; blocky,
massively bedded; slope former;
unit partially covered. 2383

10 Limestone (?): light to medium
gray, weathers light gray; sandy;
vugs up to 1.3 ¢m across compose
up to 5% of the volume; massively
bedded; ledge former. 13.0

9 Covered: brown soil. 42.1

8 Sandstone: yellowish white, weath-
ers light yellowish gray; fine
grained, well sorted, slightly friable,
calcareous, porous; massively bed-
ded; slope former.

2024
189.4

147.3

7 Sandstone: light gray, weathers tan-
nish brown; very fine grained, hard,
calcareous; massively bedded; shoul-
der former. 19.8

6 Sandstone: light gray, weathers
brownish red; very fine grained,
well cemented, calcareous; massive-
ly bedded; ledge former grading to
cliff former in the upper 5.8 m.

115.7

27.6

5 Sandstone: medium gray, weathers
light gray; very fine grained, very
well cemented; vugs up to 2.5 cm
across contain calcite; irregular frac-
tures not oriented; massively bed-
ded; ledge former. Chert increases
and becomes massively bedded at
the top of the unit.

205 68.3

4 Sandstone: light gray, weathers red-
dish brown to gray; fine grained,
calcareous, slightly friable; up to
15% porosity in cross-bedded por-
tions; flecks of mafic materals;

massively bedded; ledge former. 38 47.8

3 Sandstone: medium gray, weathers

light gray; very fine grained, very

well cemenced by silica, slightly cal-

careous; massively bedded; shoulder

former. 79
2 Sandstone: very light gray to light

gray, weathers brownish gray;

slightly  calcareous, very fine

grained, well cemented, well sorted;

massively bedded; shoulder former. 13.7 36.1

1 Covered: brown soil. 224 224

Section ends at an unknown strati-
graphic distance above the base of the
upper member, Wells Formation.

Exposed thickness of Grandeur Tongue
of the Park City Formation, and the up-
per member, Wells Formation 245.0 m.

Section 2
Parcial section of the Twin Creek Limestone, Giraffe Creek and Leeds Creek
Members, measured 0.4 km south of First Creck (a west-flowing tributary of
Spring Creek), in the SW % of section 4, T. 31 N, R. 119 W, Lincoln Coun-
ty, Wyoming.

Cumulative
Thickness  Thickness
Unit  Description (meters) (meters)
Bottom of Preuss Sandstone-top of
Twin Creek Limestone.
Giraffe Creek Member
11 Covered: upper contact is at change
of float from greenish gray to red-
dish brown sandstone. 11.5 149.4
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10 Sandstone: greenish gray, weathers
olive gray; slightly calcareous, fine
grained; ledge former.

9 Sandstone: medium tan, weathers

light tan; slightly calcareous, fine to
medium grained, medium hard,
thin to massively bedded; ledge
former.
Total thickness of Giraffe Creeck Mem-
ber, Twin Creek Limestone 25.2 m.
Leeds Creek Member

8 Limestone: medium gray, weathers
light gray; fissile in places; thin to
massively bedded; ledge former.

7 Covered: float of shaly limestone
and sandstone: very light gray,
weathers brownish light gray; me-
dium gnained, calcareous.

6 Limestone: medium gray, weathers
light gray; very fine grained; thin
bedded; slope former.

5 Covered: shaly limestone float.

4 Limestone: light to medium gray,
weathers light gray; very fine
grained; thin to massively bedded;
slope to ledge former.

3 Covered: shaly limestone float.

2 Limestone: light to medium gray,
weathers light gray; fissile, very fine
grained; slope to ledge former.

1 Covered: shaly limestone float in
the upper part of the member. Base
not exposed.

Section ends at an unknown distance
above the base of the Leeds Creek
Member.

Exposed partial thickness of Leeds
Creek Member, Twin Creek Limestone
124.2 m.

Exposed thicknesses of the upper Twin
Creek Limestone 149.4 m.

Section 3

9.5

4.2

4.2

70.3

0.5
129

24
11.7

33

18.9

1379

128.4

124.2

1200

49.7
49.2

36.3
33.9

22.2
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17
16

15

13
12

11
10

Section of the Preuss Sandstone measured 0.8 km south of Firsc Creek (a
west-flowing tributary of Spring Creek) in the SW % of section 4, T. 31 N, R. 1

119 W, Lincoln County, Wyoming.

Covered.

Sandstone: reddish brown, weathers
brownish red; medium grained:
thin to massively bedded: slope to
tedge former.

Covered.

Sandstone: reddish brown, weathers
light red; slightly calcareous, me-
dium grained, medium hard; thin
to massively bedded; slope to ledge
former.

Covered.

Sandstone: reddish brown, weathers
light red; slightly calcareous, me-
dium grained, medium hard; thin
bedded; slope to ledge former.
Covered.

Sandstone: reddish brown, weathers
light red; calcareous, medium
grained, medium hard; slope to
ledge former.

Covered.

Sandstone: reddish brown, weathers
brown; calcareous, medium grained
with interbedded silty layers, me-
dium hard; slope to ledge former.
Covered with float of sandstone:
brownish red; calcareous, fine to
medium grained, medium hard.
Sandstone: reddish brown, weathers
brown; calcareous, fine to medium
grained, medium hard; slope to
ledge former.

Covered.

Sandstone: pinkish red; slightly cal-
careous, medium grained, medium
hard; thin to medium bedded;
ledge former.

Covered.

Sandstone: reddish brown, weathers
brown; calcareous, fine grained,
moderately well sorted, medium
hard; medium bedded; ledge for-
mer.

Covered: contact is at change from
very light gray to reddish brown
float at the base of the unit.

Bottom of Preuss Sandstone-top of

8.6

0.5
35.5

0.5
9.7

0.5
33

0.3
36.2

0.6

437

0.7
5.1

1.6
42.0

0.5

438

2331

2245
224.0

188.5
188.0

178.3
177.8

1745
174.2

138.0

137.4

93.7
93.0

87.9
86.3

438

Cumutative . ]
Thickness  Thickness Twin Cr?ck Limestone.
Unit  Description (meters) (meters) Total thickness of the Preuss Sandstone
344.3 m.
Bottom of Stump Sandstone-top of
Preuss Sandstone. ;
25 Covered: contact is at the change Section 4
| <o . & Section of the Stump Sandstone measured 1.6 km north of First Creek (a
from reddish brown to olive gray . h . ; ™
’ west-flowing tributary of Spring Creek) in the N ¥ of section 32, T. 31 N, R.
sandstone float. 74.2 344.3 . )
oo 199 W, Lincoln County, Wyoming.
24 Sandstone: pinkish red, weathers
brownish red; medium grained, Cumudative
slightly calcareous; thin bedded; Thickness  Thickness
ledge former. 1.7 270.1 Unit  Description (meters) (meters)
23 Covered. 15.4 268.4 Bottom of Ephraim Conglomerace-top
22 Sandstone: reddish brown, weathers of Stump Sandstone.
pinkish brown_', calcarcous, medium 11 Covered: float is typical of Stump
grained, medium hard; massively Sandstone. Concact s at change
bedded; ledge former. 0.8 253.0 from medium or olive gray to
21 Covered. 5.3 252.2 brownish red sandstone float. 36.5 190.1
20 Sandstone: light brown to very 10 Sandstone: medium gray, weathers
light gray, weathers to rtannish to light brown; fine grained, cal-
brown; calcareous, medium grained, careous, glauconitic;  shoulder
thin bedded; ledge former. 1.6 246.9 former, 4.4 153.6
19 Covered. 11.7 245.3 9 Covered. 72.3 149.2
18 Sandstone: reddish brown; medium Sandstone: light gray; friable, well
grained; massively bedded; slope sorted, argillaceous; asymmetric
former. 0.5 233.6 rpple marks (current direction



Parnial section of the Gannett Group (Ephraim Conglomerate, Peterson (?)
Limestone, and Bechler Conglomerate) measured 3 2 km east of Elk Valley, 12
km north of Spring Creek, in the NW % of section 5, T 29 N, R 119 W/,
Lincoln County, Wyoming Section 6 of figure 13

Unit

20

19

18

17

15

14
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from the northeast), thin bedded,
ledge former

Sandstone light gray to olive
brown, weathers light brown, cal-
careous glauconttic, friable, minor
cross-bedding, thin to massively
bedded, ledge former

Covered slope with float of sand-
stone light grayish green, weathers
light olive gray, fine gramned, cal-
careous, moderately well sorted, ar-
gillaceous, cross-laminated

Covered

Limestone medium gray, weathers
light or olive brown, sandy, si-
liceous (), with some cross-bedded
laminae weathered into relief, ledge
former

Limestone dark to medium gray,
weathers olive brown, sandy, cross-
bed sets up to 76 cm high, flaggy,
blocky bedded, slope former
Limestone stmular to umit 3, but
less flaggy and sandy, ledge former
Covered contact is at change from
olive gray to reddish brown float at
the base of the unit

Bottom of Stump Sandstone-top of
Preuss Sandstone

Total thickness of the Stump Sandstone
1901 m

Section 5

Description
Bechler Conglomerate

Secuon ends within the upper part of
the Bechler Conglomerate on the Gi-
raffe Creek Syncline axis

Conglomerate reddish gray, weath-
ers reddish brown, contains black,
gray, brown, red, and wan chert peb-
bles and cobbles from 01 to 203
cm across and limestone pebbles
and cobbles up to0 229 cm across,
cliff former

Covered reddish brown soil with
reddish brown conglomerate float
from unit 20

Sandstone reddish brown, weathers
brown, medium grained, cherty,
calcareous, thin bedded, slope
former

Covered reddish brown so1l

Sandstone reddish brown weathers
to brown

Conglomerate  reddish  brown,
weathers grayish brown, contains
red, gray, brown, and tan chert frag-
ments and pebbles from 01 to 64
cm across, ledge former

Covered reddish brown soil with
gray brown conglomerate float
Conglomerate reddish gray, weath-
ers reddish brown, fine to medium
grained at base of unic with coarser
fragments in the upper layers, con-
tains black, gray, brown, and red
chert fragments and pebbles from

131

128

256
79

27

54

27

67

Thickness
(meters)

149

290

18
412

02

26

132

769

638

510
254

175

14 8

94

67

Cumulative

Thickness
(meters)

5015

486 6

457 6
455 8

414 6

414 4

4118

01 to 127 cm across the limestone
cobbles up to 127 ¢m across, ledge
to chff former

Covered reddish brown soil with
chert fragments

Conglomerate  purplish  gray,
weathers gray, contains black, gray,
brown, red, and yellow chert frag-
ments from 03 to 19 cm across
and limestone pebbles up t0 3 8 cm
across, ledge former
Covered reddish brown soil
Conglomerate  purplish  gray,
weathers darker, contains brown,
gray, and yellow chert fragments
from 03 to 25 cm across and lime-
stone pebbles up to 51 c¢m across,
ledge former
Sandstone brownish red, weathers
brown, medium grained, medium
hard, thin bedded, slope former
Preserved partial thickness of the Bech-
ler Conglomerate greater than 250 3 m
Covered reddish brown soil with
brown sandstone float 1n the upper
20 m The Peterson (°) Limestone
1s covered 1n this interval, but prob-
ably crops out elsewhere in the up-

per part of this umic Total chick-
ness of the Peterson 1s unknown,
but 1s estimated at no more than 14
m

Conglomerate light gray, weathers
medium gray, contains brown and
gray chert pebbles from 03 to 13
cm across, ledge former

Covered reddish brown sotl with
float of light gray conglomerate
from unit 6

Sandstone  light purplish gray,
weathers medium gray, calcareous,
medium grained, medium hard,
masstvely bedded, shoulder former

Covered reddish brown soil with
float from Unic 4

Conglomerate light to medium
gray, weathers darker, contains
brown and gray chert pebbles from
03 to 13 cm across, contains sand-
stone lenses, ledge former
Covered float consists of reddish
brown soil, fine-grained red sand-
stone, and conglomerate Con-
glomerate consists of red sandstone
matnx with chert parucles up to
30 mm across

Section ends an unknown distance

above the base of the formation 1n the

lower part of the Ephraim Con-

glomerate

Total thickness of the Ephraim Con-

glomerate less than 251 2 m

Parnial thickness of the measured Gan-

nett Group 5015 m

Section 6

181

659

19
595

17

03

796

56

830

32

359

32

407

3986

3805

314 6
3127

2532

2515

2512

1716

166 0

830

798

407
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Partial section of the Gannett Group (Ephraim Conglomerate, Peterson (%)
Limestone, Bechler Conglomerate) measured 12 km north of Second Creek (a
west-flowing tnibutary of Spring Creek), in the N ¥ of secuon 17, T 30 N, R
119 W, Lincoln County, Wyoming Section 5 of figure 13

Unnt

Description
Bechler Conglomerate
Secuion ends within the upper part of

Thickness
(meters)

Cumulative
Thickness
(meters)
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26

25
24

23
22

21

20

19
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the Bechler Conglomerate on the 4 Conglomerate:  reddish  brown,
Spring Creek Syncline axis. weathers medium grayish brown;
Sandstone: light grayish white, chert and limestone fragments and
weathers medium gray; chert and pebbles up to 3.8 cm across; mas-
limestone pebbles up to 3.8 cm sively bedded, ledge former. 7.4 91.1
across; massively bedded; ledge 3 Covered: float from unit 2 found
former. 43 599.9 through the upper 19.9 m. 64.5 83.7
Covered with float from unit 24. 17.4 595.6 2 Conglomerate:  reddish  brown,
C . weathers dark reddish brown; chert
onglomerate:  reddish  brown, f 3 .
hers medium gray; chert and ragments up to 0.33 em across,
lv_veat bbl 8ray; thinly to massively bedded; ledge
'mestonc pe lcs ll)lpdciod}? dcm former. Unit contains numerous
across, massively bedded, ledge sandstone lenses of the same color. 6.4 19.2
former. 10.5 578.2 .
1 Covered: contact is at change of
Covered. 46.5 567.7 float from reddish brown and
Limestone: medium gray to light cherty to light olive brown. 12.8 12.8
bluish gray; very finely crystalline. 7.4 521.2 Bottom of the Ephraim Conglomerate-
Covered with limestone float from top of the Stump Sandstonc.
29.3 to 34.3 m. 343 513.8 Total thickness of the Ephrim Con-
Conglomerate:  reddish  brown, glomcrate. less than 247.3 m.
weathers light to medium gray; Partial thickness of the measured Gan-
chert and limestone pebbles up to nett Group 599.9 m.
5.1 c¢m across; massively bedded;
ledge former. 5.4 479.5 Section 7
Covered: float from unic 18 covers Partial section of the Gannett Group (Ephraim Conglomerate, Peterson (?)
the lower part of the unit from Limestone, Bechler Conglomerate) measured 0.8 km north of First Creek (a
1905 t0 195.6 m. 195.6 474.1 west-flowing tributary of Spring Creek), in the NW % of section 5, T. 30 N,
Limestone: unit similar to unit 22. 23 278.5 R. 119 W, Lincoln County, Wyoming. Section 4 of figure 13.
Shale: dark brown, weathers reddish
lf)é:-),::r; siley; thinly bedded; slope 2 162 . Cumulative
’ ' ’ Thickness  Thickness
Covered. 27 273.5 Unit  Description (meters)  (meters)
Sandstone: light reddish gray, Bechler Conglomerate.
weathers medium gray; very fine to . -
q - : Section ends within the upper part of
ine grained, calcareous; thinly bed-
the Bechler Conglomerate on the
ded; ledge former. 2.8 270.8 . . .
. Spring Creek Syncline axis.
Covered: reddish brown soil and 1 . ddish b
float from unit 13 17.2 268.0 7 Conglomerace:  reddis rowh.
T ) ’ ’ weathers brownish red; chert cob-
Sandstone: unit similar to unic 15 bles up to 20.3 cm across and lime-
with large particle size (fine to me- stone boulders up to 35.6 m
dium grained). 35 2508 across; massively bedded; cliff for-
Preserved partial thickness of the Bech- mer. 12.8 690.9
ler Conglomerate greater than 352.2 m. 26 Covered. 87.1 678.1
Coverf:d. The Peterson (?) Lime- 25 Conglomerate:  reddish  brown,
stone is covered in this interval, but weathers brownish red; chert and
probably crops out clsewhere near limestone pebbles up to 7.6 ¢m
the top of this unit. Toral thickness across; massively bedded; cliff for-
of the Peterson is unknown, but es- mer. 6.1 591.0
timaced at no more than 14 m. 24 Covered: reddish brown soil with
Float from unit 11 covers the upper :
) . sandstone, conglomerate, and lime-
part of this unit. 79.3 2473 .
. . stone float in the upper 30 m.
Conglomerace: light brownish red, Spring Creek crosses through this
weathers light grayish red; chert interval, and beds are pardally cov-
and limestone fragments and peb- ered by the valley shoulders and
bles up to 5.1 cm across; thinly to floor. 1323 584.9
massively bcddc.d; ledge former. 6.5 168.0 23 Sandstone: brownish red; very fine
Sandstone: reddish brown,l weathers grained, calcareous, silty; medium
pinkish red;. medium grained, cal- bedded; shoulder former. Some
;3‘50“5; thinly bedded; shoulder limestone float occurs in this unit. 9.6 452.6
ormet. o ) 99 1613 22 Sandstone: similar to unit 23 but
Conglomerate: unit similar to unit lacks limestone float. 324 443.0
11 with chert and limestone pebbles 21 Sandstone: light reddish brown,
up to 2.5 ¢m across. 25 151.6 h ish -l
. weathers grayish brown; calcareous,
Covered: float from unit 7. 9.1 149.1 (?) cross-bedded; contains con-
Limestone: medium to dack gray, glomerate lenses with chert frag-
weathers whitish gray; very finely ments up to 1.3 ¢cm across at the
crystalline; vugs up to 2.0 cm across base; massively bedded; ledge for-
may contain calcice; slope former. 13.9 140.0 mer. 8.1 410.6
Covered: reddish brown soil and 20 Shale: dark brown, weathers reddish
abundant limestone float. Lime- brown; silty; thin bedded; slope
stone is medium bluish gray, weath- former. Unit contains limestone
ers light bluish gray, cherty, very float. 20.0 402.5
finely crystalline. 258 126.1 19 Shale: similar to unit 20 buc lack-
Covered with float from unit 4. 9.2 100.3 ing limestone float. 8.5 3825
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Sandstone: similar to unic 21 with
conglomerate lenses near the base.
There is a 1.5 m sandstone ledge at
the top.
Sandstone: similar to unit 21.
Sandstone: very light gray, weathers
grayish red; fine grained, slightly
calcareous; slope former. Unit con-
tains limestone float.
Sandstone: similar to unit 16 but
without limestone float.
Sandstone: similar to unit 16 with
limestone float.
Sandstone: grayish red, weathers
brownish red; fine grained, cal-
careous, medium hard, cross-bed-
ded; thick bedded; shoulder former.
Conglomerate: reddish gray, weath-
ers reddish brown; chert fragments
up to 2.5 ¢m across; calcite cement,
(?) cross-bedded; massively bedded,
ledge former.

Preserved partial thickness of the Bech-

ler Conglomerate 413.0 m.

Peterson (?) Limestone-Bechler Con-
glomerate contact.
Limestone: medium co dark gray,
weathers  light  gray; micro-
crystalline; slope former. Unit is
partially covered by a reddish
brown soil. Nodular limestones are
possibly interbedded with red silc-
stone, shale, and mudstone.
Total thickness of the Peterson (?)
Limestone 15.0 m.
Ephraim Conglomerate-Peterson (?)
Limestone contact.
Sandstone: similar to unit 13.
Covered.
Sandstone: light reddish gray; fine
to medium grained, partly cal-
careous, cross-bedded; thick bedded;
ledge former. Unit contains con-
glomerate lenses.
Sandstone: unit similar to unit 13.
Covered.

Limestone: medium brownish gray,
weathers light bluish gray; very
finely crystalline, calcite stringers,
siliceous; massively bedded; shoul-
der former, partially covered.
Sandstone: light gray, weathers
light reddish gray; fine to medium
grained with 5% chert pebbles that
are up to 0.6 cm across; calcareous,
cross-bedded, porous, and very per-
meable; massively bedded; ledge
former.
Sandstone: similar to unit 4 with
limestone float.
Covered but with some limestone
float.
Sandstone: very light gray, weathers
light gray; hard, fine grained, si-
liceous cement, nonporous; mas-
sively bedded; ledge former. Con-
tact is at change of float from very
light gray to light olive brown.
Bottom of Ephnim Conglomerate-top
of Stump Sandstone.
Total thickness of the Ephraim Con-
glomerate 262.9 m.

Partial thickness of the measured Gan-
nett Group 690.9 m.

15.1
14.5

5.2

19.5

5.1

24.1

12.6

23.2
7.2

24.5
318
14.4

11.8

23.5

17.6

76.3

326

374.0
358.9

344.4

339.2

319.7

3146

290.5

277.9

262.9
239.7

2325
208.0
176.2

161.8

150.0

1265

108.9
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