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ABSTRACT -The Elk Valley Quadrangle straddles the Idaho-Wyom~ng border The geology of southwestern wyomlng and 
I n  the Overthrust Formations Ian& from Penns~lvanlan (') to Idaho was described by Mansfield (1927). Structure and strati- Recent and occur In rwo thrust plates, located northwest and southeast of the 
Meade Thrust Fault, the major structural feature of the yadrangle  The upper graphy Of this area were described by him largely for the first 
or Meade Plate conslsts of Upper Paleozo~c and Mesozo~c rocks from the Wells time. Availabll~ty of excellent colored aerial photographs and 
Formarlon through Preuss Sandstone Some of these unlts are overturned an accurate topographic base, a t  a scale of 1 24,000, prompted a 
Others are incomplete and cut by small, ~ m b r ~ c a t e  branches from the Meade 
Thrust Fault Tertlary Salt Lake Formarlon unconformably overl~es the Wells, more detalled study than was possible in earlier investigations. 
Phosphona, Dlnwoody, and Thaynes Format~ons, Nugget Sandstone, and Twln It  possible to surface details that were not 
Creek Lmestone mapped previously and to document a more deta~led structural 

E ~ g h t  major north-northwest-trend~ng folds are dellneared on the lower or eva]uatlon in this disturbed zone, This work could possibly 
Absaroka Plate, w h ~ c h  conslsts of Jurass~c and Cretaceous rocks from the T w ~ n  help In future exploration, Creek Lrnesrone through the Bechler Conglomerate of the Gannett Group 
Heretofore, all Cretaceous rocks exposed In the quadrangle have been des~g- 
nated as Ephra~m Conglomerate The  Peterson Lmestone, the second formarlon Prev~ous Work 
u p  In the Gannett Group, rhlns and lenses from north of the mapped area to 
the southern part of the quadrangle The Camel Hollow Fault, a major rear Mansfield (1927) summarized geologic studies completed 
fault, was mapped In the Absaroka Plate as were numerous h~gh-angle trans- in southeastern Idaho and southwestern Wyoming prevlous to 
verse faults and a thrust fault w h ~ c h  terminates ~n a fold 1927. He mapped the Crow Creek 15' Quadrangle, the quad- 

Alluvial fans, stream valleys, and landsl~des are the maln geomorpholog~cal 
elements of the Elk Valley Quadrangle A plnnacle and several hogbacks are 

rangle that includes the four 7%'  maps in figure 1, at a 
obselved ~n the mapped area 1:62,500 scale for part of this publication. Cressman (1964) and 

Three o11 wells have been dnlled In the quadrangle on the Elk Valley struc- others mapped the Snowdrift Mountain 7%'  Quadrangle (fig. 
ture Each showed gas-cut mud and traces of 011, but  all were plugged and aban- I), and Montgomery and Cheney (1967) mapped the Stewart 
doned Further explorat~on, lncludrng a detalled xlsrnlc correlation on the Elk 
Valley structure, 1s just~fied Flat 7 '/2' 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 

INTRODUCTION the area. Because the Elk Valley Quadrangle has minimal out- 
Locat~on crops of upper Paleozoic rocks in whlch the phosphate depos~ts 

The Elk Valley 7 % mlnute Quadrangle st~addles the Idaho- are locared> i t  was not as part the same 

Wyoming border (fig. 1). The quadrangle I~es, in part, In Ca- (1964) both measured and checked ~ ~ ~ ~ ~ o u ~ ~ ~  pub- 

rlbou and B~~ ~~k~ counties in southeastern ldaho, and in 11shed stratigraph~c sections of the Gannett Group in the over- 

part, in ~~~~~1~ county In southwestern wyoming, ~h~ area is thrust area. One of his measured sections lies in the mapped 
approxlmately 32 km northeast of ~ ~ ~ ~ ~ ~ l ~ ~ ~ ,  ldaho, and 24 area. A similar study of the Thaynes Formation was undertaken 
km southwest of Afton, Wyoming A maintained, gravelled by Stephenson (1964). One of his measured sections is located 
and dirt road that connects Afton, Wyomlng, with Montpelier, a ~ ~ r o x l m a t e l ~  l5 km Of the Quadrangle No 
Idaho, passes through the northwest corner of the quadrangle, detailed studies of the structural, stratigraphic, or geologic rela- 
The remainder of the area is accessible via U S. Forest Serv~ce tionships In the Quadrangle have been publlshed. 
dirt roads and pack tcalls. Most of the area is within the Ca- 
r~bou National Forest in Idaho, and the Bridger National For- Methods of Invest~gar~on 

est in Wyoming. Prellmlnary work was in~tiated during the spring of 1979, 
and fieldwork was accomplished between June and September 

Purpose of the Work 1979. Geologic observat~ons were recorded on aer~al photo- 

~h~ ~ l k  valleY-sublette and ~f~~~ antlcllnes of the Elk graphs, at a scale of l.l5,840, ~n the field. These data were later 
Valley Quadrangle have received considerable attention from transferred to a preliminary base at a Of 

petroleum companies. To  date, three oil wells have been drilled 1:241000 w'th a Bausch and Lamb Zoom Transfer Scope. 

in  Elk Valley, two by May Company and one by Strat~graph~c sectlons were measured with a 15-m cloth tape 
Amerada Corporatron. In addition, two were drilled on and a research and writing 
the Afton Antlcllne w~thln 1 km of the eastern border of the were done in the and winter, 1979-1980. 

quadrangle. All five wells were dry in terms of 011 and gas pro- 
duct~on, but a gas chromatograph show In the Amerada well Acknowledgments 

and drill stem tests recovering gas cut muds in the two May Many people have provided the help and support which 
wells give encouragement for future exploration have made complet~on of this thesis possible. I would like to 
.A rhatr prcxnrcd ro rhc Dcprrmrnr of Geology. Brlghsm Young Uruvcrrrry. ~n pnrrlal fulfillmrnr of rhc rcqumrcmcnrr for rhc dcgrce Marrcr of Sctcncr. Aprtl 1980 Thcslr chalrmnn J Korh Rlgby 
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ATCH 

westward-trending Elk Valley, and the eastward- and north- 

FIGURE I.-Index map showing locadon of Elk Valley Quadrangle. 

thank Dr. J. Keith Rigby, my thesis chairman, for his help and 
advice both in the field and while I was writing the thesis. Dr .  
Lehi F. Hintze and Dr.  James L. Baer visited in the field and 
offered some helpful suggestions. Lyle A. Hale provided valu- 
able assistance in early planning and later stages of this thesis 
project. I am grateful for two air flights with Orson W .  
White, M.D., in addition co a three-day horse pack trip with 
Joseph L. Hatch, M.D. I would like to thank the property 
owners who allowed m e  to  travel across their properties, espe- 
cially Harvey Kennington, Alfred Sorenson, and Lester Wade. 
John Conner, a fellow graduate student who mapped the Sage 
Valley Quadrangle to  the north of the Elk Valley Quad rangle 
(fig. I), cooperated on stratigraphic and structural inter- 
pretation. Robert Ballou, John Thornton, and Gina Veigle 
helped with fieldwork. The structure contour map (fig. 22) 
was constructed by Jim Dean, Terry Gosney, John Kitzmiller, 
Jim Smith, Carolyn Hurst, and Ralph Lambert. Financial assist- 
ance was provided by Champlin Petroleum Company through 
the efforts of Mr. Joe S. Dixon and by the Brigham Young 
University Geology Department. 

I would like to thank my parents and my wife's parents for 
all their help and support. A special thank-you goes to my wife, 
Carol, who helped with typing, proofreading, and illustration 
layouts. 

G E O G R A P H Y  

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, t he  nor th-  

ward-trending valley of spring Creek 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 S~arcmenr  

Stratigraphic 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 Creek 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 sectlon 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 
Ankareh 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. 

Pennsylvanian and Pcrrn~an S!.>tcms 

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 
o u t  on the northwestern chrus; plate in the n;rthwest 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 210 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 to a light gray. It is sandy, 
wggy ,  and massively bedded. 
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FIGURE 2.-Stratigraphic column showing surface units and their structural rela- 
t~onsh ip  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." N o  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 ofthe 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- 
derlying 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: M a d e  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 M a d e  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 a t  t he  type section 
(McKelvey and others 1959, p. 22). The contact between 
M a d e  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 M a d e  Peak sediments and their deposi- 
tional environment is a debated subject. I t  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 Cbert 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 
M a d e  Peak Member. The estimated thickness of the Rex 
Chert beds in the quadrangle is approximately 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- 
pillaceous and carbonaceous matter. The Rex Chert Member is 
'3 

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 a 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 Fortnation 
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 4% m in the Snowdrift Mountain Quadrangle to  the west. 
H e  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 in to  the 
present map area but could not be differentiated because of Iim- 
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 Meekoreras 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 Fornation 
The Thaynes Formation was named by Boutwell (1907, p. 

448) from Thaynes Canyon near Park City, Utah. The forma- 
tion crops out  jn the noithwest 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 but  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 Member 
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 Ankareh 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 Mountam Quadrangle r o  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 nor- 
mal succession is probably interrupted by faults in the mapped 
area. N o  fossils were observed in Thaynes beds during the pres- 

L, L 

ent study. 
Portneuf 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 corner 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. I t  is bounded on the 
east, below, by the Lanes Tongue in normal sequence, but by a 



G E O L O G Y  O F  T H E  ELK VALLEY QUADRANGLE,  I D A H O  A N D  W Y O M I N G  45 

fault (?) contact with the Dinwoody Formation on the west. 
Outcrops consist of fine to massively grained, tannish brown 
to olive gray limestones, sandstones, and siltstones. Rocks in 
this unit weather to olive brown, are thinly bedded, and form 
slopes. The total thickness of this part of the Portneuf Member 
is unknown because it is broken by faults and is partially bur- 
ied by the Salt Lake Formation. 

Observed beds in the upper Portneuf Member are some- 
what similar to descriptions of the Timothy Sandstone Member 
of the Thaynes Formation in areas to the west of the Elk Valley 
Quadrangle (Cressman 1964, p. 42; Stephenson 1964, p. 59, 75, 
and 87). N o  distinction between Timothy Sandstone and upper 
Portneuf Member was made, however, in the present map area 
because of the abundant limestone beds in the upper Portneuf 
Member and lack of "many dark colored chert grains" (Cress- 
man 1364, p. 42) in what is called the Timothy Sandstone 
Member. 

Ankareh Formation 
The Ankareh Formation was named by Boutwell (1907, p. 

452) from Ankareh Ridge near Park City, Utah. The formation 
crops out in sections 20 and 29, T. 9 S, R. 46 E, in the north- 
west corner of the Elk Valley Quadrangle. Only the Lanes 
Tongue of the Ankareh Formation (Kummel 1954, p. 175) is 
exposed in the quadrangle. The Wood Shale Tongue, an upper 
Ankareh Formation member, is not exposed in the mapped 
area because of faulting. 

Lanes Tngue of the Ankareh Formation. The Lanes Tongue 
of the Ankareh Formation was named by Kummel (1954, p. 
173). Preserved and exposed thicknesses of this unit, like the 
Portneuf Limestone Members, are variable because of tectonic 
complications. The Lanes Tongue Member consists of reddish 
brown, fine-grained siltstone and shale. It  is poorly exposed in 
the mapped area where it forms float-covered swales between 
the more resistant ledges of the upper and lower units of the 
Portneuf Limestone Member of the Thaynes Formation. 

Jurassic System 

Jurassic rocks crop out throughout the Elk Valley Quad- 
rangle in the cores of the four major anticlines on the south- 
eastern, lower thrust plate. Rocks of Jurassic age are also ex- 
posed in the northwestern, upper thrust plate. Four formations 

make up the Jurassic System. The two upper formations, Preuss 
Sandstone and Stump Sandstone, have complete sections with- 
in the quadrangle. The lower two formations, Twin Creek 
Limestone and Nugget Sandstone, are either incomplete be- 
cause of thrusting or not fully exposed in anticlinal cores. Ju- 
rassic rocks are approximately 1,100 m thick in the mapped 
area. 

Nugget Sandstone 
The Nugget Sandstone was named by Veatch (1907, p. 56) 

from outcrops near the Nugget Railroad Station in Lincoln 
County in southwestern Wyoming. The formation crops out 
as a thrust slice on the upper plate in the northwest corner of 
the quadrangle in sections 20 and 29, T. 9 S, R. 46 E. Thrusts 
along the contact with the Thaynes Formation, below, and the 
Twin Creek Limestone, above, make it difficult to determine 
where within the formation these beds would occur in a nor- 
mal section. Thickness of this incomplete section was not mea- 
sured but was estimated at approximately 135 m. Cressman 
(1954, p. 45) observed thicknesses of between 275 and 500 m 
for the formation in the Snowdrift Mountain Quadrangle to 
the west. 

The Nugget Sandstone consists of massive, pinkish or red- 
dish orange, fine-grained sandstone. Cross-bedding was not ob- 
served in the limited outcrops. Exposures consist of low, dis- 
continuous ridges and swales with float of small to large blocks 
of sandstone that have weathered to orange or reddish gray 
(fig. 4). 

The Nugget Sandstone correlates with the Navajo Sand- 
stone of souzern and eastern Utah (Hintze 1973, p. 63). It 
represents eolian deposits with prominent cross-bedding com- 
bined with minor lacustrine deposits (Picard 1974, p. 123-24). 
The formation normally overlies the Thaynes Formation con- 
formably. However, this is not the case in the thesis area where 
beds in the lower Portneuf Member of the Thaynes Limestone 
have been faulted against the Nugget Sandstone. 

Twin Creek Limestone 
The Twin Creek Limestone was named by Veatch (1907, p. 

56) from outcrops near the Twin Creek railroad station in 

FIGIIRE 3.-Ledge-forrn~ng. resistant unit of Thaynes I.irnestonc Formation. up- FIGURE 4.-L<)w, d~sconrinuous ridge of Nugget  Sandstone north of Crow 
per Portncuf hlernber, north of Crow Creek road ~n SE 'A, section 30. T .  Creek road in the NW 'A, section 29. T. 3 S, R.  46 E. Idaho. Crow Creek 
9 S, R. 46 E. Idaho. Vallev in background. 



southwestern Wyoming. The formation crops out in the lower 
thrust plate in the northeast part of the quadrangle, in the core 
of the easternmost anticline. The formation is also exposed in 
the upper thrust plate, both north and south of Crow Creek 
Valley. Three of the seven members of the formation, originally 
subdivided by Imlay (1950, p. 37-41), were distinguished in the 
mapped area. These three uppermost units are his Members E, 
F, and G. These members were later named, from oldest to 
youngest, the Watton Canyon, Leeds Creek, and Giraffe Creek 
Members (Imlay 1967, p. 3). 

Only partial sections of Twin Creek Limestone were mea- 
sured in the mapped area because the lower part of the forma- 
tion is not ex~osed in anticlinal cores and because the uDDer 

1 I I 

beds have little structural competency and have been broken 
and distorted by thrusting. cressman (1953, p. 48) reported 
thicknesses of between 900 and 1,500 m for the formation in 
the Snowdrift Mountain Quadrangle to the west. 

With the exception of the Giraffe Creek Member, good ex- 
posures of Twin Creek Limestone are rare because of the shaly 
nature of the observed units. However, these units are dis- 
tinguishable because of their light to medium gray weathered 
color, in addition to their stratigraphic position between the 
overlying reddish brown Preuss Sandstone and the underlying 
pinkish or reddish orange Nugget Sandstone. 

The Twin Creek Limestone conformably overlies the Nug- 
get Sandstone and represents a major marine invasion into the 
Rocky Mountain area during Middle Jurassic time (Hintze 
1973, p. 64). N o  fossils were observed in this formation during 
the present study. 

Watton Canyon Member. The Watton Canyon Member of 
the Twin Creek Limestone was named by Imlay (1967, p. 41) 
from Watton Canyon, approximately 13 km west of Woodruff, 
Utah. Imlay had previously designated the type section as the 
continuous exposures on the north side of Birch Creek, north 
of Watton Canyon (Imlay 1950, p. 40). Incomplete sections of 
this member are exposed east of the quadrangle in the core of 
the easternmost anticline and along the main thrust fault on 
the south side of Crow Creek. Cressman (1964, p. 50) reported 
thicknesses of between 35 and 275 m for this member in the 
Snowdrift Mountain Quadrangle to the west. The member has 
a calculated exposed thickness of at least 187 m in the mapped 
area. 

The Watton Canyon Member consists of light blue gray 
limestone. It is thin to massively bedded and very fine grained. 
The boundary between the Watton Canyon and overlying 
Leeds Creek Members was located where weathered rock 
changes from older, resistant, blocky beds and float to younger 
limestone that weathers to shaly float chips. In addition, this 
member is usually a ridge-forming unit (fig. 5). 

Leeds Creek Member. The Leeds Creek Member of the Twin 
Creek Limestone was named by Imlay (1967, p. 45). He had 
previously described the type section at a location on the north 
side of Leeds Creek in southwestern Wyoming (Imlay 1950, p. 
40). Incomplete sections of this member occur in the mapped 
area on the flank of the easternmost anticline and in the out- 
crop belt along the main thrust fault trace, south of Crow 
Creek. A partial section was measured through the upper part 
of this member, but an accurate thickness could not be deter- 
mined because of poor exposures, weathered slopes, and lack of 
bedding. The Leeds Creek Member is approximately 420 m 
thick in the Crow Creek area. Cressman (1964, p. 50) reported 
a thickness of 490 m for this member from the Giraffe Creek 
Quadrangle, adjacent on the south to the Elk Valley 
Quadrangle. 

FIGURE 5.-Blocky, ridge-forming unit of Watron Canvon Member. Twin Creek 
limestone in roadcuts along the Crow Creek road in NE ' A .  wrrion 17. 
T. 31 N, R. 119 W, Wvoming. 

The Leeds Creek Member consists of thin-bedded, very fine- 
grained, olive or light to medium gray limestone (section 2, ap- 
pendix). It weathers to very light gray chips and joint-con- 
trolled pencillike fragments (fig. 6). The boundary between the 
Leeds Creek and overlying Giraffe Creek members is gradation- 
al, but it was placed at the change from underlying, pre- 
dominant limestone to younger, predominant sandstone. 

Giraffe Creeh Member. The Giraffe Creek Member of the 
Twin Creek Limestone was named by Imlay (1767, p. 50). He 
had previously designated the type section as exposures on the 
north side of Thomas Fork Canyon in southwestern Wyoming 
(Imlay 1950, p. 40). Imlay named this member after Giraffe 
Creek, which flows into Thomas Fork Canyon about 1.5 km 
east of the type section. Complete sections of this member oc- 
cur in the mapped area in the core of the easternmost anticline 
and along the main thrust fault trace, south of Crow Creek. 
The Giraffe Creek Member was measured as 25 m thick (sec- 
tion 2, appendix), but thicknesses may vary from area to area 
because of gradational boundaries. 

The Giraffe Creek Member consists of medium tan to 
greenish gray sandstone (section 2, appendix). It weathers light 
tan to olive gray. Rocks in this member are slightly calcareous, 
fine to medium grained, thin to massively bedded, and are 
ledge- to cliff-formers (fig. 7). The contact between the Giraffe 
Creek Member and the Preuss Sandstone was placed where 
float or outcrops change from greenish gray, below, to reddish 
brown, above. This transition often occurs in a small strike val- 
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Preuss Sandstone consists of reddish brown, calcareous, 

FIGURE 6.-Pencillike fragments of Leeds Creek Member, Twin Creek Limestone 
in roadcuts along Crow Creek road in N E  %. section 17, T. 31 N ,  R. 119 
W, Wyoming. 

ley between the older, ledge-forming Giraffe Creek Member 
and the younger, slope-forming Preuss Sandstone (fig. 8). 

Preuss Sandstone 
The Preuss Sandstone was named by Mansfield and 

Roundy (1916, p. 8) from Preuss Creek in the Snowdrift 
Mountain area to the west of the thesis area. The formation 
crops out south of Crow Creek on the flanks of the three ma- 
jor anticlines of the mapped area. Thickness of this formation 
in the quadrangle ranges from a measured thickness of 345 m 
on the west flank of the easternmost anticline (section 3, ap- 
pendix) in section 4, T. 31 N, R. 119 W, to a calculated thick- 
ness of 540 m on the west flank of the westernmost anticline 
in section 29, T. 10 S, R. 46 E. 

FIGURE 7.-Ledge-forming sandstone unit of the Giraffe Creek Member, Twin 
Creek Limestone north of Crow Creek road in NE 'A, section 17, T. 31 
N ,  R. 119 W .  Wyoming. 

sandstone (section 3, appendix). It  weathers to brown or tan- 
nish red. Sandstone in this formation is fine to medium 
grained, thin to massively bedded, and occurs in beds from 0.3 
m to greater than 2.0 m thick (fig. 9). These ledges lie between 
slope-forming intervals covered with brown soil and sandstone 
float that makes up most of the mapped belt of the formation. 
An alternating resistant-nonresistant, interbedded sandstone 
and shale cycle occurs in the Preuss Sandstone throughout all 
but the eastern part of the quadrangle. This pattern makes it 
possible to  divide the formation into five informal members, 
designated as A-E from the bottom up (fig. 10). These mem- 
bers help to define details of the structure of the area. 

A roadcut on the Sage Valley Quadrangle to the north 
shows a rhythmic alternation of sandstone and shale sequences 
throughout the upper part of the formation (John Conner per- 
sonal communication 1979), but similar exposures of the shaly 
units, in particular, do not occur in the weathered sequences of 
the thesis area. 

Salt, gypsum, and anhydrite beds were encountered near 
the base of the Preuss Sandstone in the Mav Petroleum In- 
corporated Federal Elk Valley #1 well and in' the May Petro- 
leum Incorporated-Tucker and Snyder Incorporated May Feder- 
al 1-8 well. Beds like these may account for spring-deposited 
salt beds, such as at the Old Salt Works in section 28, T. 9 S, 
R. 46 E, in addition to several other saline springs in areas adja- 
cent to the Elk Valley Quadrangle. 

The Preuss Sandstone is distinguished from the overlying 
Stump Sandstone by a change in the color of outcrops and 
float from reddish brown, below, to  olive gray, above. The 
Preuss Sandstone conformably overlies the Twin Creek Lime- 
stone and represents a marginal marine, prodeltaic to tidal-flat 
deposit (Hileman 1973, p. 9). Fossils were not observed dur- 
ing the present study. 

Stump Sandstone 
The Stump Sandstone was named by Mansfield and 

Roundy (1916, p. 81) from Stump Peak, approximately 30 km 
north of the Elk Valley Quadrangle. The formation crops out 
in the mapped area south of Crow Creek, on flanks of the three 
major anticlines. Thickness in the mapped area ranges from a 
measured thickness of 1'90 m on the western flank of the east- 
ernmost anticline in section 32, T. 31 N, R. 199 W (section 4, 
appendix), to a calculated thickness of 240 m on the western 
flank of the westernmost anticline in section 39, T. 10 S, R. 46 
E. 

Stump Sandstone consists of interbedded, light gray to dark 
gray sandstone and limestone (section 4, appendix). These 
rocks weather light brown to olive brown. The sandstone is 
calcareous, glauconitic, fine grained, and thin to massively bed- 
ded, and it shows minor to abundant cross-bedded units. The 
limestone is sandy, cross-bedded, and blocky bedded. Pipiringos 
and Imlay (1979, p. 1) suggest that the term Stump Formation 
should replace the more commonly used Stump Sandstone be- 
cause of the amount of limestone found in the formation. 

Stump Sandstone beds range up to approximately 12 m 
thick, especially those in the lower part of the formation near 
the basal contact (fig. 11). The basal sandstone, which forms a 
prominent ridge throughout most of the mapped area, and an- 
other resistant unit in the upper part of the formation make it 
possible to divide the Stump Sandstone into three informal 
members. The alternating sandstone, shale, sandstone informal 
Stump sequence is similar to the informal divisions of the 
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FIGURE 8 -Strike vallev berwccn Twin Creek 1.1mestonr and Preuss Snnd\tonc in 

Preuss Sandstone (fig. 12). These members, labeled A-C from 
the bottom up, help define the structure of the area. 

The Stump Sandstone is distinguished from the overlying 
Ephraim Conglomerate of the Gannett group by a change in 
color of outcrops and float from the older, medium or olive 
gray Stump beds to the younger brownish 'red Ephraim beds 
above. The contact was difficult to determine in places, and 
placement is only approximate locally. Stump Sandstone con- 
formably overlies Preuss Sandstone and is a marine deposit 
(Pipiringos and Imlay 1979, p. 1). Fossils were not observed 
during the present study. 

Jurassic and Cretaceous Svstems 

Ephraim Conglomerate 
The Ephraim Conglomerate was named by Mansfield and 

Roundy (1916, p. 82) from Ephraim Valley, 4 km southwest of 
Elk Valley. Rocks of both Jurassic and Cretaceous ages are in- 
cluded in the Ephraim Conglomerate, the basal formation of 
the Gannett Group (Eyer 1964, p. 5). The Ephraim Con- 
glomerate occurs widely throughout the quadrangle where it 
crops out south of Crow Creek along flanks and in troughs of 
the three major synclines. 

Thickness of the Ephraim Conglomerate in the mapped 
area ranges from measured thicknesses of 284 m, near "the El- 
bow" of Spring Creek (Eyer 1964, p. 116) in sections 5 and 6, 
T. 29 N, R. 119 W, to 263 m on the east side of Spring Creek, 
10.5 km to the north (section 7, appendix, and fig. 13) in sec- 
tion 5, T. 30 N, R. 119 W. Thickness of individual con- 
glomerate beds decreases to the north away from the apparent 
source area (fig. 13). Thicknesses of the Jurassic and Cretaceous 
parts of the Ephraim are unknown. 

In general, the Ephraim Conglomerate consists of several 
ledge-forming sandstone and conglomerate beds separated by a 
partially covered, argillaceous limestone and calcareous mud- 
stone unit. This poorly exposed limestone unit is mappable as 
float and can usually be traced on the ground and on aerial 
photos. This limestone bed makes it possible to divide the Eph- 
raim Conglomerate into three members, informally termed 
Members A-C from the bottom up, with the limestone unit as 
Member B. Best exposures of Ephraim Conglomerate in the 
mapped area occur on ridges on dip slopes of the two eastern 
synclines (fig. 12). Eyer (1964, p. 7) informally designated the 
Ephraim beds as Ephraim Formation instead of Ephraim Con- 
glomerate because of the amounts of other constituents found 
in the formation, such as limestone, sandstone, siltstone, and 
shale. 

Ephraim Conglomerate is locally difficult to distinguish 
from the overlying Peterson Limestone. This contact is most 
easily recognized in the northern part of the quadrangle where 
outcrops and float change from older reddish brown sandstone 
to younger light to medium gray limestone. 

Ephraim Conglomerate conformably overlies the Stump 
Sandstone and represents a marine to nonmarine, and fluvial to 
lacustrine, series of deposits. The formation bridges the Juras- 
sic-Cretaceous boundary (Eyer 1964, p. 5, 35). Marine Jurassic 
fossils and nonmarine Cretaceous microfossils have been found 
in the lower and upper beds of the formation, respectively 
(Eyer 1964, p. 35). 

Member A. Member A of the Ephraim Conglomerate has 
the same general distribution as the formation. It is 150 m 
thick in section 5, T.  30 N, R. 119 W, in the northeast quarter 
of the Elk Valley Quadrangle (section 7, appendix). 
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Member A consists of interbedded light gray or grayish 
white sandstone and conglomerate. It  weathers from light gray 
to reddish gray. Sandstone units are cross-bedded and massively 
bedded. Conglomerate beds contain chert and limestone peb- 

FIGURE 9.-Resistant bed in Member D ,  Preuss Sandstone, in section 18, T .  29 
N, R. 119 W ,  Wyoming. 

bles up to 0.6 cm across. The contact between Members A and 
B is placed at a float change in color and lithology from older, 
light grayish red sandstone, below, to light blue gray limestone, 
above. 

Member B. Member B of the Ephraim Conglomerate has 
the same general distribution as the formation as a whole. It  is 
12 m thick in section 5, T. 30 N, R. 119 W, in the northeast 
quarter of the mapped area (section 7, appendix). Even here, 
however, the unit is partially covered and may be thicker. 

Member B consists of interbedded medium brownish gray 
limestone and mudstone. The limestone weathers light bluish 
gray, and is very finely crystalline. The mudstone is reddish 
purple. It  weathers to a gray soil and is poorly exposed. The 
contact between Members B and C was mapped at the top of 
float from the older, light bluish gray limestone and below 
float of the younger brownish red sandstone. 

Member C. Member C of the Ephraim Conglomerate has 
the same general distribution as the formation. Thickness of 
this unit is 101 m in section 5, T. 30 N, R. 119 W, in the 
northeast corner of the mapped area (section 7,  appendix). 

This member consists of interbedded, light reddish gray 
sandstone and conglomerate. Both rock types weather reddish 
brown. This unit is locally calcareous, cross-bedded, and thick 
bedded. Conglomerate beds contain chert pebbles up to 2.5 cm 
across. The contact between Member C of the Ephraim Con- 
glomerate and the Peterson Limestone was mapped at changes 
in color and lithology of outcrops and float of older, reddish 
brown sandstone, to younger light gray limestone. 

FIGURE 10.-Members A-E, Preuss Sandstone and Member A. Stump Sandstone, on western flank of Elk Valley-Sublette Anricline. south of road to Elk Valley in 
section 32, T. 10 S, R. 46 E. Idaho. 
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Cretaceous System Limestone beds as they are traced from the northern border of 
Rocks of Cretaceous age crop out in the Elk Valley Quad- the quadrangle into the southern areas (fig. 13). 

rangle in the troughs of the three main synclines of the lower, 
southeastern th r i s t  plate. The  Cretaceous System in the Peterson Limestone 
mapped area is represented by three of the five formations as- The Peterson L~mestone was named by Mansfield and 
signed to the Gannett Group (Eyer 1964, p. 5 ,  6). These are, Roundy (1916, p. 82) from the Peterson Ranch, 15 km north 
from oldest to youngest: middle and upper rocks in the Eph- - ----_ ---- 
raim Conglomerate, the Peterson Limestone, and all but the 
uppermost beds of the Bechler Conglomerate. Younger rocks, 
i&luding the remainder of the ~ k h l e r  conglom;rate, the 
Draney Limestone, and the Smoot Formation, which was raised 

,r, 

to formation status by Eyer (1964, p. 23), comprise the rest of " 

the Gannett Gmup and are not preserved in the quadrangle. ? - 
The Gannett Group was named by Mansfield and Roundy 

(1916, p. 82) from the Gannett Hills that surround the thesis 
area. Thickness of these Cretaceous rocks varies throughout the 
mapped area because part of the section has been removed by 
erosion. 

All the Cretaceous rocks in the Elk Valley Quadrangle were 
mapped by Mansfield (1927, plate 7) as Ephraim Conglomerate, 
which gives a total Ephraim thickness much greater than the j 
thickness in Ephraim Valley, the type section, or in areas along I 
strike to the north. Mansfield's definition also contrasts with 
measured sections described by Eyer (1964). Mansfield appar- 
ently included all the Cretaceous rocks he observed in the Crow 
Creek Quadrangle in the Ephraim He F I G I I R F  1 1 . - R ~ s ~ \ r a n r  hcd\ I I I  X I r r n h ~ ~ .  A.  Sri111ip S.~ncl\toli~. norrli <if Crow 
did not recognize the thinning and lensing of the Peterson Creek I - o ; I ~ ~  ~n wcrnm I - .  1'. 11  N. R I IO WJ. W v o m ~ n g .  

FIGURE 12.-Members A-C. S tump Sandstone, rin eastern flank of Spring Creek Svnclinc In .;ecrlon\ 16 .mri 1'. 'T 311 N. R.  I 19 \V. Wvonilnp 
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of the Elk Valley Quadrangle. The limestone crops out in the 
mapped area in the two easternmost synclines. The formation 
can be traced, both on air photos and in the field, along the 
flanks in the eastern syncline from the northern border of the 
quadrangle into the central part of the area, but it is then ob- 
scured or loses its identity. The Peterson Limestone has a mea- 
sured thickness of approximately 15 m both near "the Elbow" 
of Spring Creek in sections 5 and 6, T. 29 N, R. 119 W ,  and 
on the east side of Spring Creek, 10.5 km to the north in sec- 
tion 5, T. 30 N, R. 119 W (sec:ion 7, appendix and fig. 13). 
The formation is much thinner here than the 73 m of lime- 
stone observed at the type section by Eyer (1964, p. 12). Eyer 
( l W ,  p. 12) informally designated these rocks as the Peterson 
Formation instead of Peterson Limestone because of the thick- 
ness of other constituents such as mudstone in the formation. 

The Peterson Limestone consists of interbedded, light to 
medium gray limestone, siltstone, rnudstone, and shale (section 
7, appendix and fig. 13). The limestone is nodular and micro- 
crystalline. The siltstone, mudstone, and shale are reddish 
brown and poorly exposed. The best exposures of this forma- 
tion are in saddles between the resistant ridges of the under- 
lying Ephraim Conglomerate and the overlying Bechler Con- 
glomerate on the east flank of the easternmost syncline. 

The Peterson Limestone conformably overlies the Ephraim 
Conglomerate. Eyer (1964, p. 36) reported that the Peterson is 
primarily an algal limestone of freshwater, lacustrine origin. 

Becbler Conglomerate 
The Bechler Conglomerate was named by Mansfield and 

Roundy (1916, p. 82) from Bechler Creek, 20 km north of the 
Elk Valley Quadrangle. The formation crops out in the mapped 
area in northwesterly trending belts in the troughs of the two 
easternmost synclines. Thickness varies throughout the quad- 
rangle because upper beds have been removed by erosion. How- 
ever, preserved thicknesses range from 260 m near "the Elbow" 
of Spring Creek in sections 5 and 6, T. 29 N, R. 119 W (Eyer 
1964, p. 115) to 413 m on the east and west sides of Spring 
Creek, 10.5 km to the north in section 5, T. 30 N, R. 119 W 
(section 7, appendix and fig. 13). Thickness of individual con- 
glomerate beds decreases to the north (fig. 13). Eyer (1964, p. 
15) informally designated the Bechler as Bechler Formation in- 

FIGURE 14.-Massively bedded conglomerate units, Bechler Conglomerate north 
of road to Elk Valley in section 31. T .  10 S. R. 46 E. Id iho .  

stead of Bechler Conglomerate because of the interbedded lime- 
stone, sandstone, siltstone, and shale found in the formation. 

Bechler Conglomerate consists of interbedded very light 
gray to reddish brown sandstone, conglomerate, and nodular 
limestone (section 7, appendix and fig. 13). The entire unit 
weathers reddish brown. The sandstone is calcareous, fine 
grained, thin to thickly bedded, cross-bedded, and in beds or 
ledgy units from 5 to 30 m thick. Conglomerate layers are mas- 
sively bedded, form ledges and cliffs, and vary from 2 to 13 m 
thick (fig. 14). Conglomerate units contain chert cobbles up to 
20 cm across and limestone boulders up to 36 cm across (fig. 
15). Cressman (1964, p. 55) suggested that many of these lime- 
stone and sandstone fragments may have been derived from 
erosion of the Wells and Brazer Formations. 

Sequences with conglomerate beds at the base which fine 
upward make it possible to  subdivide the Bechler Con- 
glomerate into five informal units, labeled A through E from 
the bottom up. Best conglomerate exposures of these members 
are those west of Spring Creek Valley in section 31, T. 30 N, 
R. 119 W ,  section 6, T. 31 N, R. 119 W ,  and sections 23 and 
26, T. 9 S, R. 46 E. Outcrop patterns of these units are only 
approximate because of thinning and thickening of the con- 
glomerate beds. However, this pattern was used to help define 
the structure (plate 1). 

The Bechler Conglomerate conformably overlies the Peter- 
son Limestone. Eyer (1964, p. 37) reported that the formation 
represents a nonmarine, fluvial to lacustrine, depositional envi- 
ronment, similar to that in which the Ephraim Conglomerate 
accumulated. Eyer (1964, p. 37) stated that "fossils are usually 
found in the upper portion of the formation," but none were 
collected during the present study. 

Tertiary System 

Salt Lake Formation 
The Salt Lake Formation was named by Hayden (1869, p. 

92) from the Weber and Salt Lake Valleys of northern Utah. 
The formation crops out in the northern and northwestern 
parts of the Elk Valley Quadrangle where an estimated thick- 
ness of 50 m or more may have accumulated. 

Outcrops of the Salt Lake Formation in the mapped area 
consist of interbedded, light brown to very light gray cal-care- 
ous sandstone and conglomerate. The best exposures in the 
quadrangle are located in canyons north of Crow Creek near 
the western map border. Cobbles in the conglomerate are sub- 
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rounded and appear to have been locally derived, perhaps from 
the Thaynes Formation (fig. 16). The formation is also com- 
monly light gray to light brown float, rubble, and colluvium 
without bedding. In the Snowdrift Mountain area to the west, 
the Salt Lake Formation consists of a lower tuffaceous member 
and an upper conglomeratic member (Cressman 1964, p. 57). 
Yen (1946, p. 485) observed oolitic limestone and molluscan 
faunas in the tuffaceous member and reported that the forma- 
tion had a lacustrine origin. 

FIGURE 16.-Thaynes Formation (?) limestone pebbles in Salt Lake Formation 
north of Crow Creek road in section 31, T. 9 S, R. 46 E, Idaho. 

Mansfield (1927, p. 110-12) dated the Salt Lake Formation 
as Pliocene (?). The formation was dated in the Soda Springs 
area as Pliocene-Pleistocene from gastropods by Yen (in Cress- 
man 1964, p. 58), and as Pliocene from diatoms by Lohman (in 
Cressman 1964, p. 58). Studies in the mid-1950s by Slentz 
(1955, p. 24) and Adamson and others (1955, p. 2) subdivided 
the Salt Lake beds into smaller formations. Overall, these stud- 
ies divided the Salt Lake sequence into tuffaceous, lacustrine 
formations of Oligocene to Pliocene age with overlying con- 
glomerate units. Because there are no tuffaceous beds in the 
mapped area, the preserved rocks are probably in Cressman's 
upper member and are Pliocene (?) in age. 

Salt Lake Formation unconformably overlies Twin Creek 
Limestone, Nugget Sandstone, and Thaynes, Dinwoody, Phos- 
phoria, and Wells Formations in the mapped area. Fossils were 
not observed during the present study. 

Quaternary System 

Quaternary deposits within the quadrangle are mainly un- 
consolidated sediments. These alluvial deposits occur along 
streams throughout the area but have been separately mapped 
in Elk Valley and along the valleys of Spring Creek and Crow 
Creek. 

Alluvial fans of unconsolidated silt, sand, pebbles, and cob- 
bles have been built at canyon mouths and are locally large 
enough to be separated from the alluvium of the valley floor. 
The largest fans occur at the mouths of tributaries into Crow 
Creek Valley and Elk Valley. 

Four landslides are differentiated on the geologic map 
(plate 1). One of the major slides is located at the southeast 
end of Elk Valley, near the head of Spring Creek (fig. 17). The 
other large landslide is located in the western part of the quad- 
rangle, 3 km southwest of Elk Valley. The smaller landslides 

FIGURE 17.-Largc landslide sourhrast of Elk Vallcv In sections 27 and 28. T. 10 S. R 46 E. Idaho. Landslide mass takes up  m ~ d d l e  and lower left portion of photo. 
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were mapped in section 3, T. 10 S, R. 46 E, and in sections 6 
and 7, T. 29 N, R. 119 W .  

One major salt deposit, the Old Salt Works, occurs in the 
Elk Valley Quadrangle and several other less extensive deposits 
occur in the surrounding area. The Old Salt Works is located 
on the Kennington Ranch (fig. 18), where a 6 m thick salt 
layer was mined until the early 1900s, when other means of ob- 
taining salt became more economic (Mansfield 1927, p. 322). 
An area of approximately 5,000 m becomes white through the 
summer monihs as salt water from a seep evaporates and-leaves 
a layer of salt on the ground around ;he seep and in Crow 
Creek Valley. 

Mansfield (1927, p. 322) reported that the Old Salt Works 
is "a bed of salt," implying that the bed is a layer of the sur- 
rounding Preuss Formation. However, even though drilling re- 
cords indicate that there are salt beds in the lower part of the 
Preuss, it is more probable that salt at this spring has been de- 
posited as evaporated saline water. The salt is probably dis- 
solved out of salt-bearing formations, like the Preuss Sand- 
stone, as water flows to the surface along fault planes. 
Alignment of several salt springs in the area surrounding the 
Elk Valley Quadrangle seems to be closely controlled by traces 
of branches of the Meade Thrust Fault. 

STRUCTURAL G E O L O G Y  

General Statement 

A thrust fault zone, tear faults and other high angle faults, 
and major north-south folds are the prominent structural fea- 
tures in the Elk Valley Quadrangle. They are illustrated on the 
geologic map and cross sections of the mapped area (plate 1). 
Mansfield (1927, p. 123-206) gave a comprehensive overview of 
the geologic history of southeastern Idaho and western Wyom- 
ing and included the present map area within that overview. 
Cressman (1964, p. 85-90) gave a review of the geologic history 
of the Snowdrift Mountain Quadrangle, to the west of the 
mapped area. 

The Meade Thrust Fault zone in the northwestern part of 
the quadrangle includes a major and several minor thrusts 
(plate 1). The fault zone separates the Elk Valley Quadrangle 
into two distinct areas on two thrust plates of the Overthrust 
Belt. The upper, or Meade Plate occurs in sections 19-22 and 
28-32 of T. 9 S, R. 46 E. The Meade Thrust Fault and minor 

related slices, overturned beds, and the eastern flank of an anti- 
cline are the structural elements of the area. The lower, or Ab- 
saroka Plate, is exposed throughout the rest of the mapped 
area. Eight north- to northwest-trending folds, several trans- 
verse faults, and a minor thrust fault that terminates in a fold 
are the dominant structures of the lower plate. 

Meade Thrust  Fault 

The Meade Thrust Fault, the major fault within the quad- 
rangle, is entirely within Idaho. It is the westernmost thrust 
fault in the area (fig. 19). This fault was originally termed the 
Bannock Thrust Fault by Richards and Mansfield (1912, p. 
695) but was renamed the Meade Thrust Fault by Cressman 
(1964, p. 62), who showed that the fault is only one segment 
of the Bannock Thrust Fault zone. 

The Meade Thrust Fault is exposed in the Elk Valley 
Quadrangle along both sides of Crow Creek Valley. The East 
Meade branch and one smaller thrust fault are exposed south- 
east of Crow Creek Valley. The West Meade branch and four 
smaller, imbricate thrust slices are exposed northwest of Crow 
Creek Valley (plate 1, section A-A'). These smaller faults place 
older units on top of younger units, from west to east, across 
the northwest corner of the mapped area. Although these 
faults have limited exposure in the quadrangle, they are exten- 
sively exposed throughout the Sage Valley Quadrangle, to the 
north (John Conner personal communication 1980). 

The best exposure of the Meade Thrust Fault in the Elk 
Valley Quadrangle occurs in sections 28, 29 and 32, T. 9 S, R. 
46 E, where upper members of the Jurassic Twin Creek Lime- 
stone, on the Meade Plate, are thrust and overturned against 

FIGURE 18.-Surface salt deposit surrounding Old  Salt Works  in NE ' A ,  section FIGURE 19.-The Meade Thrust  Fault and its relation t o  other thrust faults in 
28. T. 9 S .  R. 46 E. Idaho. southeast Idaho-western Wvominp.  
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lower members of the Jurassic Preuss Sandstone on the Absa- 
roka Plate (fig. 20). Traces of the fault are inferred beneath al- 
luvium and through nonresistant units, like the Preuss Sand- 
stone near the Old Salt Works. However, the fault is easily 
located adjacent to overturned beds of the Twin Creek Forma- 
tion. Stratigraphic displacement on the Meade Thrust Fault is 
small in the mapped area compared to the 4,000 to 5,000 m of 
displacement observed by Cressman (1964, p. 69) on the Snow- 
drift Mountain Quadrangle to the west, where the thrust fault 
separates Jurassic beds, below, from Mississippian beds, above. 

Salt beds of the Old Salt Works (fig. 18), in section 28, T .  
9 S, R. 46 E, and other salt springs are aligned along the pro- 
jected trace of the M a d e  Thrust Fault. Salt appears to have ac- 
cumulated at  this and other sites in the nearbv area where saltv 
water wells t o  the surface along faults. 

Movement along the Meade Thrust Fault can be broadly 
dated from stratigraphic relations within the Elk Valley Quad- 
rangle as post-Bechler Conglomerate (Early Cretaceous) and 
pre-Salt Lake Formation (Pliocene ?). Cressman (1964, p. 78) 
and Armstrong and Cressman (1963, p. 319) reported that the 
fault was initiated at the end of Early Cretaceous time and con- 
tinued intermittently until Late Cretaceous or possibly Paleo- 
cene time. Cressman (1964, p. 75) stated that relative move- 
ment  of the  Meade Thrus t  Fault within the  Snowdrift  
Mountain area was from the west-northwest. H e  observed that 
total horizontal displacement of the fault is from 29 to 32 km 
in the Snowdrift Mountain area. 

Structure of the Meade Plate in the Elk Valley Quadrangle 

The upper or Meade Plate makes up  only a small part of 
the total area of the Elk Valley Quadrangle. However, faulting 
along the M a d e  Thrust Fault zone has cut many units and 
produced many incomplete formations in outcrops, ranging 
from the Pennsylvanian (?) Wells Formation through the Up- 
per Jurassic Preuss Sandstone (plate 1). 

Overturned units occur in two different places on the 
Meade Plate in the mapped area. Beds of Upper Twin Creek 
Limestone are overturned along the Meade Thrust Fault near 

FIGURE 20.-Aerial view of  upper members of the Twin Creek 1.imestonc t h n ~ s t  
and overturnetl agai~ist lower members of Preuss Formation on Meade 
Thrust Fiult. sourh of Crow Creek in sections 28. 29, 31. and 32, T .  9 S, 
R. 46 E. Idaho. 

Crow Creek in sections 28, 29, and 32, T .  9 S, R. 46 E. In addi- 
tion, the Wells and Phosphoria Formations are also overturned 
in sections 19 and 30, T .  9 S, R. 46 E, on the eastern flank of 
the Boulder Creek Anticline. 

The Boulder Creek Anticline, the only fold exposed on the 
Meade Plate in the mapped area, is the westernmost fold in the 
Elk Valley Quadrangle (plate 1). The  axis of this anticline lies 
west of the mapped area. The  fold is overturned toward the 
east in the Snowdrift Mountain (Cressman 1964, p. 66-67), 
Sage Valley, and Elk Valley Quadrangles. Flank dips along the 
overturned eastern limb in the latter quadrangle range between 
39' and 64'. 

The  only normal fault in the M a d e  Plate in the study area 
occurs south of Crow Creek, in section 31, T.  9 S, R. 46 E, and 
section 6, T. 10 S, R. 46 E. The fault places Member E (?) of 
the Preuss Sandstone against the Leeds Creek Member of the 
Twin Creek Limestone. The fault is considered to  be a normal 
fault because Preuss Sandstone has been dropped down against 
nonoverturned Twin Creek Limestone beds. 

Structure o f  the  Absaroka Plate in the Elk Valley Quadrangle 

The  Absaroka Plate occurs below the Meade Plate and cov- 
ers most of the Elk Valley Quadrangle. Formations exposed on 
the plate within the quadrangle range from Upper Jurassic 
Twin Creek Limestone through Lower Cretaceous Bechler 
Conglomerate of the Gannett Group (plate 1). A discussion of 
individual folds and faults found in this part of the mapped 
area follows. Names of folds originally designated by Mansfield 
(1927, plate 7) have been retained. New names are here applied 
to previously undesignated folds (plate 1). 

Red Mountain Syncline 
The Red Mountain Syncline is the westernmost fold of the 

Absaroka plate in the Elk Valley Quadrangle. The syncline 
trends northeastward across the western border of the mapped 
area (plate 1).  The north end of the fold is cut by the Camel 
Hollow Fault (plate 1). The Red Mountain Syncline is narrow 
and asyrnmetri;north of the Camel Hollow ~ i u l t .  Dips average 
15' on the west flank and 27' on the east flank (plate 1). The 
west flank dips approximately 150 m/km, and the east flank 
about 370 m/km. The  fold broadens south of the fault where 
the east flank has an average dip of 35' or approximately 410 
m/km. Rocks of Member C of the Stump Sandstone are pre- 
served in the axial trough north of the Camel Hollow Fault, 
and beds from Member A (?) of the Bechler Conglomerate are 
preserved along the axis of the fold south of the fault. Fold 
width ranges from approximately 2 km to 5.5 km and ampli- 
tude ranges from 270 m to 1,100 m, from north to  south across 
the  Elk Valley Quadrangle.  T h e  Red Mountain  Syncline 
plunges southward at  approximately 150 m/km (fig. 21). 

Elk Valley-Sublette Anticline 
The  Elk Valley portion of the Sublette Anticline trends 

northward across the quadrangle to  where i t  is terminated by 
the Meade Thrust Fault trace. The  anticline is offset by the 
Camel Hollow Fault (plate 1). 

The Elk Valley Anticline is a broad fold throughout its ex- 
posure in the mapped area. However, i t  narrows south of Elk 
Valley. The  fold is nearly symmetrical (plate 1, section B-B'). 
Flank dips on the fold average 40' on the west, and 35' on the 
east (plate I ) ,  or 410 m/km on the west and 230 m/km on the 
east. Member A of the Preuss Formation is the oldest unit ex- 
posed in the core of the anticline. Maximum fold width is 8.2 
km and amplitude is 1.25 km (fig. 21). The Elk Valley Anti- 
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cline plunges northward on the north side of the Camel Hol- 
low Fault at 145 m/km or an average of 10". The fold plunges 
30 m/km, or 2", southward from a culmination a short dis- 
tance south of the Camel Hollow Fault (fig. 21). 

Ephraim Syncline 
The Ephraim Syncline, named here, has the shortest axial 

length of any major fold exposed in the Elk Valley Quadrangle. 
It is traceable southeastward from the northwest quarter of sec- 
tion 34, T. 10 S, R. 4 6  E (plate I ) ,  to immediately across the 
southern border of the mapped area in section 3, T. 11 S, R. 46 
E, on the Giraffe Creek Quadrangle (Mansfield 1927, plate 9) .  

Member A of the Ephraim Conglomerate is preserved in 
the trough of the Ephraim Syncline. The fold is narrow, and its 
axial plane dips to the east. Flank dips on the fold average 32' 
on the west and 41" on the east, or 260 m/km on the west and 
780 m/km on the east. Maximum fold width is 3.3 km, and 
the fold is 600 m high across the southern half of section 34, 
T. 10 S, R. 4 6  E (fig. 21). 

Giraffe Creek Anticline 
The Giraffe Creek Anticline, named here, extends north- 

westward across the southern border of the mapped area to Elk 
Valley (plate 1). The axis swings to west-northwest in the 
northern half of section 27, T. 10 S, R. 4 6  E. This anticline is a 
branch of the Elk Valley-Sublette Anticline and, like the Eph- 
raim Syncline, has a short length when compared to other folds 
in the Elk Valley Quadrangle. Mansfield (1927, plate 9 )  traced 
the axis of this anticline southward to section 19, T. 29 N, R. 
119 W on the Giraffe Creek Quadrangle. 

The Giraffe Creek Anticline is a tight, narrow fold 
throughout its length. Dips on the anticline average 40" on 
the west flank and 35" on the east flank (plate I ) ,  or 780 
m/km on the west and 560 m/km on the east. Member A of 
the Preuss Sandstone is exposed along the core of the fold. 
Fold width and amplitude average 3.5 km and 1.3 km, respec- 
tively, in the mapped area. The fold plunges 4", or 6 3  m/km, 
to  the north (fig. 21). 

Giraffe Creek Syncline 
The Giraffe Creek Syncline is a large fold which extends 

northward from beyond the southern border of the quadrangle 
to the Meade Thrust Fault trace (plate 1). The axis of the syn- 
cline trends northward from the southern map border to 
Spring Creek, but then swings northwestward from Spring 
Creek to the north. The east limb of the Giraffe Creek Syncline 
is steep, with dips ranging from 42" to 62O (plate 1, section B- 
B'). The west limb is less steep, with dips ranging between 19' 
and 42". The east flank dips 320 m/km, and the west flank dips 
230 m/km. The fold is open, and minor second-order folds oc- 
cur on the major structure, suggesting that it is a minor syncli- 
norium with structural "ripples," particularly on the west flank 
(fig. 21). 

Rocks of Member E of the Bechler Conglomerate are still 
preserved in the trough of the syncline. They are the youngest 
beds in the Elk Valley Quadrangle. Fold width and amplitude 
averages 5.8 km and 0.8 km across the widest section of the 
fold (fig. 21). The syncline plunges southward in the northern 
part of the quadrangle at 130 m/km, or an average of 7". The 
fold does not plunge measurably in the southern part of the 
quadrangle (fig. 21). 

Pinnacle Creek Anticline 
The Pinnacle Creek Anticline, named here, extends from 

the southeast corner of the mapped area to  the Meade Thrust 
Fault (plate 1). The axis trends north-northwest through the 
central and southern portion of the mapped area but changes 
to west-northwest in sections 26 and 35, T. 9 S, R. 4 6  E. The 
anticline is narrow and tightly folded (plate 1, section B-B'). 
Where the fold trend changes, the structure widens, and dips 
become less on both flanks but most notably on the western 
part of the fold (plate 1, section A-A'). Dips south of the 
change in axial trend average 53" on the west flank and 40" on 
the east flank. The dips lessen north of the change in trend. 
Overall, the anticline dips 700 m/km on the west flank and 580 
m/km on the east flank. 

Rocks of Member A of the Stump Sandstone are exposed 
along most of the axis of the Pinnacle Creek Anticline. How- 
wer, the Preuss Formation cores the fold at the north end of 
the anticline, south of Crow Creek Valley. Fold width and am- 
plitude decrease, from north to south, from 3.5 km to 1.7 km 
and from 900 m to 300 m, respectively (fig. 21). The fold 
plunges northward at an average of 16 m/km, or l o ,  for a 
1,500-m section at the northern exposed end of the fold which 
plunges gently to the south (fig. 21). The south central end of 
the Pinnacle Creek Anticline is cut by a left-lateral tear fault 
(plate 1). 

Spring Creek Syncline 
The Spring Creek Syncline extends across the mapped area 

from the eastern border to the northern border and on north- 
ward into the Sage Valley Quadrangle (plate 1). This fold has a 
north-northwest trend across the quadrangle. The west limb of 
the syncline is steep, with dips averaging 68" (plate 1, section 
A-A'). The east limb dips average 50". The fold flanks dip 580 
m/km on the west and 540 m/km on the east. 

Rocks of Member D of the Bechler Conglomerate are pre- 
served in the axial trough of the Spring Creek Syncline. Out- 
crop patterns of the resistant conglomerate units at the bases of 
members D, C, and B show east and west dips and define the 
trough of the syncline across the quadrangle (fig. 22). Fold 

FIGURE 22.-Spring Creek Svncline axis defined bv resistant conglomerate unit. 
center, at b a x  of member B of Bechler Conglomerate. Photo location is 
N W  %,section 4, T. 29 N,  R. 119 W ,  Wyoming. 



width and amplitude average 4.6 km and 300 m, respectively, 
across the widest parts of the fold. The fold plunges northward 
at an average of 55 m/km (fig. 21). 

Aftan Anticline 
Only the western flank of the Afton Anticline is exposed 

in the Elk Valley Quadrangle. This anticline is the easternmost 
fold in the mapped area and its axis trends north-northwest, 
parallel to the Spring Creek Syncline but just east of the quad- 
rangle border. Long (1960, p. 188) reported that the axial plane 
migrates markedly to the west in the subsurface. 

Rocks of the Watton Canyon Member (?) of the Twin 
Creek Limestone are exposed in the core of the Afton Anti- 
cline, east of the quadrangle border. The Leeds Creek and Gi- 
raffe Creek Members of the Twin Creek are exposed on the 
flank of the structure in the mapped area. The anticline is al- 
most completely outlined by the Preuss Sandstone (Long 1960, 
p. 187). 

Faults 
Tear Fault. Two tear faults are differentiated on the geolog- 

ic map (plate 1). The southeast-trending Camel Hollow Fault 
is located in sections 6-9, 15, and 16 of T. 10 S, R. 46 E. It  is a 
right lateral fault, and it offsets the axes and flanks of the Red 
Mountain Syncline and the Elk Valley-Sublette Anticline ap- 
proximately 250 m. The fault terminates in a fold in the south- 
east part of section 9, T. 10 S, R. 46 E (fig. 23), and dies out 
laterally in sections 15 and 16, T. 10 S, R. 46 E. Strike-slip mo- 
tion on the fault is indicated by right lateral displacement of 
Members B and D of the Pteuss Sandstone on both flanks of 
the folds. 

A second tear fault was delineated in section 29, T.  30 N, 
R. 119 W .  This east-trending fault has left lateral motion and 
offsets beds of Members A and C of the Stump Sandstone on 
both flanks of the Pinnacle Creek Anticline. Displacement 
along the fault is approximately 35 m. 

Armstrong and Cressman (1963, p. 19) stated that this type 
of tear fault is related to eastward movement of "blocks" with- 
in the thrust plates during faulting. Failure can also occur with 

a tearing motion near thrust faults (Armstrong and Cressman 
1963, p. 19). 

Transverse Faults. The  direction and amount of dis- 
placement on most of the faults in the Elk Valley Quadrangle 
is difficult to determine. The majority of these faults probably 
have a tear or strike-slip morion, similar to that of the ;wo tea.r 
faults previously described. However, because these faults do 
not show displacement across both limbs of folds and because 
horizontal slickensides were rarely observed, they are designated 
here as transverse faults. Map patterns suggest that these faults 
dip at high angles (plate 1, section B-B'). Such transverse faults 
occur throughout the quadrangle in two different systems. 
One  system trends east-west and the other trends southwest- 
northeast. These faults are due to minor intrablock movement 
during thrusting. A good exposure of this type of fault occurs 
in section 14, T. 10 S, R. 46 E, on the west flank of the Giraffe 
Creek Syncline (fig. 24). Estimated horizontal displacement on 
the fault is 50 m. Vegetation patterns help delineate some of 
these faults at the surface. Vegetation growth and a dip slope, 
with rock of the Stump Sandstone Member A exposed in the 
bedding plane, define the transverse fault in the southern half 
of section 16, T. 10 S, R. 46 E (fig. 25).  

Normal Faults. Most of the faults within the Elk Valley 
Quadrangle are treated as transverse faults for reasons cited 
above. However, there are a few normal faults in the mapped 
area. One normal fault mapped in sections 33 and 34, T. 10 S, 
R. 46 E (plate I ) ,  trends west-northwestward and has a trace 
length of approximately 1,000 m. It is downthrown to the 
north. Reported displacement of the fault is between 130 and 
170 m (Newcomb 1967, p. 270). 

FIGURE 23.-Camel Hollow Fault as it terminates in fold east of Elk Valley in 
SE %. section 9,  T. 10 S. R. 46 E. Idaho. Resistant beds are member A of 
S tump Sandstone. 

FIGURE 24 -High-angle tranwerse fault on west flank of Giraffe Creek Syncline 
in section 14. T. 10 S. R .  46 E. Idaho. Evimated hori7nntal displacement 
is 50 ni. 
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FIGURE 25.-Vegetation pattern defining transverse fault east of Elk Valley in S 
Ih, section 16, T. 10 S, R .  46 E, Idaho. 

Thmst Faults. A minor thrust f%ult, which terminates 
southward into an anticlinal fold, occurs in sections 22, 23, 26, 
and 27, T. 9 S, R. 46 E (plate 1). Although the fault has limit- 
ed exposure in the mapped area, it was mapped through the 
entire length of the Sage Valley Quadrangle to the north (John 
Conner personal communication 1980). The axis of the minor 
anticline trends to the south where it terminates in homoclinal 
dips in Member E of the Preuss Sandstone. 

G E O M O R P H O L O G Y  

Valleys and Othe r  Landforms 

The three major valleys in the mapped area (plate 1) are 
Crow Creek Valley, Elk Valley, and the valley of Spring Creek. 
Crow Creek Valley crosses through the northwest quarter of 
the mapped area. Valley width ranges from 0.5 to  1.5 km. The 
valley is eroded along the M a d e  Thrust Fault trace where 
rocks have been crushed and shattered. 

Elk Valley is located in the southwest quarter of the thesis 
area. The width of the valley ranges between 0.4 and 1.3 km. 
Erosion of nonresistant Preuss beds in the breached core of the 
Elk Valley Anticline formed this valley. 

Spring Creek flows across the southern and eastern parts of 
the quadrangle. The valley of Spring Creek varies from 50 to 
250 m wide. North of the "elbow of Spring Creek," the creek 
flows in a subsequent valley cut along less resistant beds in the 
Bechler Conglomerate. 

A pinnacle and several hogbacks are also significant land- 
forms in the Elk Valley Quadrangle. The Pinnacle, named by 
Mansfield (1927, plate 7), is a rock column located in the 
southwest quarter of section 31, T. 30 N, R. 119 W. This pil- 
lar-shaped column is one of the higher points of the quad- 
rangle, with a summit elevation slightly above 2,550 m above 
sea level. The Pinnacle is held up by a resistant, conglomerate 
unit at the base of Member D of the Bechler Conglomerate. 

Several hogbacks held up by Member A, the resistant mem- 
ber of the Stump Sandstone, are traceable across the mapped 
area. Many of these resistant ridges are continuous for long dis- 
tances along flanks of folds of the quadrangle. Ledges as high 
as 15 m were observed on some of the most prominent Stump 
Sandstone hogbacks, such as those along the Red Mountain 
Syncline, Pinnacle Creek Anticline, and Spring Creek Syncline 
(fig. 11). 

Alluvial Fans 

Alluvial fans are developed throughout the Elk Valley 
Quadrangle (plate 1). The majority of the large fans in the 
mapped area occur at the mouths of tributaries into Elk Valley 
and Crow Creek Valley. The largest alluvial fan in Elk Valley is 
located in the center of section 28, T. 10 S, R. 46 E. It  mea- 
sures approximately 610 m, from apex to base, and 700 m 
across the base. The largest fan in Crow Creek Valley in the 
mapped area occurs in the southwest quarter of section 22, T. 9 
S, R. 46 E. The fan measures about 520 m from apex to base, 
and 230 m across the widest part of the base. 

Landslides 

Four landslides have been mapped in the Elk Valley Quad- 
rangle (plate 1). Two of them cover large areas, but the other 
two are rather small. The largest landslide is located in sections 
27 and 28, T. 10 S, R. 46 E (fig. 17). The landslide mass, which 
measures 850 m by 460 m, probably dammed up Spring Creek 
and created a shallow lake in Elk Valley. Landslide debris is still 
preserved on both sides of Spring creek. Following movement 
and damming, lake level rose high enough for water to spill 
over the dam and cut through the slide debris. A second, small- 
er landslide also occurs along Spring Creek. This slide, located 
in sections 6 and 7, T. 29 N, R. 119 W, probably had a mini- 
mal effect on the flow of water down Spring Creek because of - - 
its small, 240 m by 200 m, dimensions. 

The other large landslide is located in the northern half of 
section 31, T. 10 S, R. 46 E. Most of the debris of this landslide 
is located just outside the mapped area on the Snowdrift 
Mountain Quadrangle, but the arcuate, scarred, upland source 
area is within the present mapped area. 

The fourth landslide in the quadrangle is in the northeast 
quarter of section 3, T .  10 S, R. 46 E. It is small in relation to 
the other three slides in the quadrangle. 

E C O N O M I C  G E O L O G Y  

Hydrocarbons 

Oil and gas exploration in the overthrust area of Idaho and 
Wyoming started in the early 1900s (Hodgden and McDonald 
1977, p. 37). Some major discoveries within the last five years 
south of the present map area have brought seismic crews and 
drilling rigs to the thrust belt for renewed exploration. 

Five oil and gas wells have been drilled in or near the Elk 
Valley Quadrangle. In 1948, Continental Oil Company drilled 
the Afton Unit No. 1 on the Afton Anticline, approximately 
1,200 m east of the mapped area, in the northwest quarter of 
section 15, T. 30 N ,  R. 119 W. The well spudded into Twin 
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Creek Limestone and was plugged and abandoned at a depth of industry in southeastern Idaho since the early 1900s. when 
1,550 m in the Thaynes Limestone (Long 1960, p. 188). Conti- phosphatic rocks were discovered approximately 15 km south- 
nental Oil Company drilled a second well on the Afton Anti- west of the Elk Valley Quadrangle (Weeks and Ferrier 1907, p. 
cline, the Afton Unit No. 2, in 1949, again just east of the 449). Abundant phosphate reserves are located on the Meade 
quadrangle. That well is located in the northwest quarter of Plate west of the study area (Cressman 1964, p. 96-97), where 
section 9, T. 30 N, R. 119 W .  It was also spudded into Twin the Phosphoria is exposed or underlies the major synclines. The 
Creek beds and was plugged and abandoned at a depth of 2,204 phosphate potential of the Elk Valley Quadrangle is low, how- 
m in the Dinwoody Formation (Long 1960, p. 180). Both wells ever, because these rocks are deeply buried. One minor outcrop 
encountered vertical dips near the bottom of the hole (Long of the Meade Peak Member occurs in sections 19 and 30, T. 9 
1960, p. 188). S, R. 46 E. 

The three wells within the mapped area were all drilled on 
the Elk Valley-Sublette Anticline. In 1963, Amerada Corpo- Other Deposits 
ration drilled the NO. 1 USA-Wild well, located in the north- There are no active for road metal, gravel, or other 
west quarter of section 28, T. 10 S, R. 46 E. It was spudded construction materials within the Elk Valley Quadrangle at the 
into Preuss Fomation 2nd bottomed out in the Nugget Sand- present time. Should the need arise, however, road metal could 
stone at a depth of 1,254 m (Newcomb 1967, p. 270). A dip- be quarried from Twin Creek Limestone and Stump Sandstone 
meter test of the dry well showed 21° dips to the east-northeast outcrops from a few sites within the mapped area. Two road 
from the surface to total depth (Newcomb 1967, P. 270). Two metal quarries of fractured Twin Creek Limestone are operated 
gas shows from the Twin Creek were re~orded on the gas chro- sporadically in the Sage Valley Quadrangle to the north Uohn 
matograph, but analysis of well cuttings 2nd electrical logs in- Conner personal communication 1980). The best quarry sites in 
dicated low porosity 2nd permeability in the Twin Creek beds. the mapped area are along outcrop belts where they are crossed 
Drill stem tests were taken only in the Nugget Sandstone, and by roads southeast of Crow Creek Valley, east of Spring Creek 
610 m (2,000 ft) of salty water were recovered (Newcomb Valley, and west of ~ l k  Valley, 
1970, p. 270). The Old Salt Works (fig. 18) and other salt deposits in 

In 1976, May Petroleum Inc. spudded the No. 1 Weral- surrounding areas were utilized until the early 1 m s .  The Old 
Elk Valley well in the southeast quarter of section 20, T. 10 S, Salt Works is located in the Kennington Ranch in section 28, 
R. 46 E. Gas-cut mud was r~covered from the Twin Creek T. 9 S, R. 46 E. The mine, which was used in early operations, 
Limestone during a drill stem test, but it was concluded that is still open at the surface (fig. 26) but is flooded. None of 
the structural seal was not sufficient to hold the gas within the these deposits are being worked at the present time, 
structure (Lyle Hale personal communication 1980). The hole 
was spudded into Preuss Sandstone and was plugged and aban- CONCLUSIONS 

at '7'9' in Nugget In 19777 The Meade Thrust Fault is exposed across the northwest 
leum Inc. drilled the May in the northwest corner of the quadrangle. The fault zone separates the mapped 
quarter of 8, T. R. 46 E. The was to a a, into the upper Made Plate and the lower Absaroka Plate. 
depth of 57105 m. It 'pudded into Preuss Sandstone and was Smaller imbricate thrust faults, overturned beds near the fault 
plugged and abandoned in the Dinwoody Formation. The traces, and salt springs aligned along the exposed or buried 
Tha~nes and were Gas was re- fault traces are expressions of the fault zone in the mapped 
covered from three different formations during drill stem tests area, Stratigraphic relations within the quadrangle date move- 
in the 29 (95 ft) gas-cut mud were ment on the M a d e  Thrust Fault as post-Bechler Conglomerate 
recovered from a 0.3-m interval of the Mem- (Early Cretaceous) 2nd pre-Salt Lake Formation (Pliocene ?). 

of the Twin Creek Limestone; 180 a (592 ft) of gas-cut Evidence from surrounding areas dates faulting as Late Cre- 
water and a trace of gas were recovered from a 3.65-111 interval taceous to Tertiary, possibly Paleocene, 
in the Nugget Sandstone; and 24,620 m' (265,000 ft') of gas 
and a trace of oil flowed from a 10.7 m interval in the Thaynes 
Formation A rapid decline of pressure at this interval indicated m- 
a limited reservoir (Lyle Hale personal communication 1980). 

' 

Unpublished formation tops from the No. 1 Federal-Elk 
Valley well were used in construction of cross-secton B-B' of 
plate 1. Information from the May Federal 1-8 well was also ?ei. -- . .. 
used. Formation repetition below Elk Valley and thickening of -. 

the Stump, Preuss, and Twin Creek Formations across the 
mapped area make it appear that the structure below Elk Valley , -?- :? 
may not be as simple as shown in cross section B-B' (plate 1) p , .  - - '  

r-,$ . 'L . 
or on the structure contour map (fig. 22). However, the sur- . . 

-.. face geology, in combination with subsurface seismic data, ':.'.-'" '.' . 
could be very helpful in determining more about the Elk Valley 
Anticline. Hydrocarbon exploration should be continued on 
the Elk Valley structure, and future drilling should explore .. 

. ' ,  
1 

both the Absaroka plate and possibly the plate below. Further # .  ,#.. :, .- i 
testing of the Afton An ticline may also be warranted. I. - z -Y 

" >--~L. . " , - -  - I. 

Phosphate Deposits 
. 

a- . , ,:I,- :.?.?kFg g; --.. -.=.-, --_ . _, 

- - -- .~ - 
I 

Phosphate from the Peak Member of the Phos- FIGURE 26.-Flo<xled mlnc shaft urcd t o  mhnc \:~lr .,I Old S.dr \X1ork\ ~n earl,, 
phoria Formation has been the base of the dominant mineral 1900.;. 
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The Made  Plate exDoses manv incom~lete formations be- 
1 

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 fault 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- 
per 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 Vallev. 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 Lmestone 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 Creek. 1.0 km west of Sage Val- 
ley, in the S W  1/4 of section 31. T .  8 S. R 46 E, Caribou County, Idaho 

Cumulalzve 
Thicknesr Thicknesr 

Unrt Desrription (meterj) (meten) 
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 

Sandstone; light tannish gray, 
weathers tan: calcareous, fine 
gralned, porous, fnable; blocky, 
massively bedded; slope former; 
unit partially covered. 
Limestone ( ? ) :  light to medium 
gray, weathers light gray; sandy; 
w g s  up to 1.3 cm across compose 
up to 5% of the volume; massively 
bedded; ledge former. 
Covered: brown soil. 
Sandstone: yellowish white, weath- 
ers light yellowish gray; fine 
grained, well sorted, slightly fnable, 
calcareous, porous; massively bed- 
ded; slope former. 
Sandstone: light gray, weathers tan- 
nish brown; very fine grained, hard, 
calcareous; massively bedded; shoul- 
der former. 
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. 
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. 
Sandstone: light gray, weathers red- 
dish brown to gray; fine grained. 
calcareous, slightly friable; u p  to 
15% porosity In cross-bedded por- 
tions; flecks of mafic materials; 
massively bedded; ledge former. 
Sandstone: medium gray, weathers 
light gray; very fine grained, very 
well cemented by silica, slightly cal- 
careous; massively bedded; shoulder 
former. 
Sandstone: very light gray to light 
gray, weathers brownish gray; 
s l~ght ly  calcareous, very fine 
grained, well cemented, well sorted; 
massively bedded; shoulder former. 
Covered: brown soil 

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 

Partial section of the Twln Creek Limestone. 
Members, measured 0.4 km south of First Cree 
Spring Creek), In the S W  "4 of section 4 , T. 31 
ty, Wyoming. 

Unit Description 
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. 

Giraffe Creek and Leeds Creek 
k (a west-flowing tributary of 

N ,  R. 119 W ,  Lincoln Coun- 

Cumulative 
Thzckner~ Thicknerr 
(meterj) (meterj) 
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10 Sandstone: greenish gray, weathers 
olive gray; slightly calcareous, fine 
gralned; ledge former. 9.5 137.9 

9 Sandstone: medium tan, weathers 
light tan; slightly calcareous, fine to 
medium grained, medlum hard, 
thin to massively bedded; ledge 
former. 4.2 128.4 

Total thickness of G~raffe Creek Mem- 
ber, Twin Creek Limestone 25.2 m. 

k e d s  Creek Member 
8 Limesrone: medium gray, weathers 

light gray; fissile in places; thin to 
massively bedded; ledge former. 4.2 124.2 

7 Covered: float of shaly limestone 
and sandstone: very light gray, 
weathers brownish lighr gray; me- 
dium grained, calcareous. 70.3 120 0 

6 Iimestone: medium gray, weathers 
light gray; very fine grained; thin 
bedded; slope former. 0.5 49.7 

5 Covered: shaly limestone float 12.9 49.2 
4 Limestone: light to medium gray, 

weathers light gray; very fine 
grained; thin to  massively bedded; 
slope to ledge former. 2.4 36.3 

3 Covered: shaly limestone float. 11.7 33.9 
2 Limestone: light to medium gray, 

weathers light gray; fissile, very fine 
grained; slope to  ledge former. 3.3 22.2 

1 Covered: shaly limestone float in 
the upper part of the member. Basc 
not exposed. 18.9 18.9 

Section ends at an unknown dlstance 
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 
Section of the Preuss Sandstone measured 0.8 km south of First Creek (a 

west-flowing tributary of Spring Creek) in the S W  '/4 of section 4, T 31 N, R. 
119 W, Llncoln County, Wyoming. 

Unit  Dejcription 
Bottom of Stump Sandstone-top of 
Preuss Sandstone. 

25 Covered: contact is at the change 
from reddish brown to olive gray 
sandstone float. 74.2 344.3 

24 Sandstone: pinkish red, weathers 
brownish red; medium grained, 
slightly calcareous; thin bedded; 
ledge former. 1.7 270.1 

23 Covered. 1 . 4  268.4 
22 Sandstone: reddish brown, weathers 

plnkish brown; calcareous, medium 
gralned, medium hard; massively 
bedded; ledge former. 0.8 253 0 

2 1 Covered. 5.3 252.2 

20 Sandstone: light brown to very 
hght gray, weathers to tannish 
brown; calcareous, medium gralned, 
thin bedded; ledge former. 1.6 246.9 

19 Covered. 11.7 245.3 
18 Sandstone: reddish brown; medlum 

grained; massively .bedded; slope 
former. 0.5 233.6 

17 Covered. 

16 Sandstone: reddish brown, weathers 
brown~sh red; medium grained, 
thin to massively bedded: slope to 
ledge former. 0.5 224.5 

I5 Covered. 35.5 224.0 
14 Sandstone: redd~sh brown, weathers 

light red; slightly calcareous, me- 
dlum grained, med~um hard, thin 
to massively bedded; slope to ledge 
former. 0.5 188.5 

13 Covered. 9.7 188 0 
12 Sandsrone: redd~sh brown, weathers 

light red; slightly calcareous, me- 
dium grained, medium hard; thln 
bedded, slope to ledge former. 0.5 178.3 

11 Covered. 3.3 177.8 

10 Sandsrone: reddish brown, weathers 
11ght red; calcareous, medium 
grained, medium hard; slope to 
ledge former. 0.3 174.5 

9 Covered. 36.2 174 2 
8 Sandstone: reddish brown, weathers 

brown; calcareous, medium grained 
with interbedded silty layers, me- 
dium hard; slope to ledge former 0.6 138.0 

7 Covered wlth float of sandstone: 
brownish red; calcareous, fine to 
medium gra~ned, med~um hard. 43.7 137 4 

6 Sandstone, reddish brown, weathers 
brown; calcareous, fine to medium 
gralned, medium hard; slope to  
ledge former. 0.7 93 7 

5 Covered. 5.1 93.0 
4 Sandsrone: plnk~sh red; slightly cal- 

careous, medium grained, med~um 
hard; thin to m e d ~ u m  bedded: 
ledge former. 1 6  87.9 

3 Covered. 42 0 86.3 
2 Sandstone: reddish brown, weathers 

brown; calcareous, fine grained, 
moderately well sorred, medium 
hard; med~um bedded; ledge for- 
mer. 0.5 44.3 

1 Covered: contact is at change from 
very light gray to  reddish brown 
float at the base of the unit. 43.8 45 8 

Bottom of Preuss Sandstone-top of 
Twin Creek L~mestone. 

Total thickness of the Preuss Sandstone 
344.3 m 

Sect~on 4 
Sect~on of the Stump Sandstone measured 1.6 km north of F~rst Creek (a 

wesr-flowing rr~butary of Spring Creek) In the N 'h of section 32. T .  31 N. R 
199 W ,  Lincoln County, Wyoming 

Bottom of Ephraim Conglomerate-top 
of Stump Sandstone 

Curnulatrz~e 
T h l d n a ~  Thldnecr 
[meters) fmeters) 

11 Covered: float is typical of Stump 
Sandstone. Conract I S  ar change 
from medium or olive gray ro 
brownish red sandstone float 36.5 190.1 

10 Sandstone: medium grav, weathcrs 
to light brown; fine grained, cal- 
careous, g l a u c o n ~ t ~ c ;  choulder 
former. 4 4  153.6 

9 Covered. 72.3 149.2 
8 Sandstone light gray: friable, well 

sorred, argillaceous; asymmetric 
ripple marks (current direction 
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from the northeast), thln bedded, 
ledge former 

7 Sandstone light gray to o l ~ v e  
brown, weathers l ~ g h t  brown, cal- 
careous glaucon~t~c,  fnable, mlnor 
cross-beddtng, thln to mass~vely 
bedded, ledge former 

6 Covered slope wlth float of sand- 
stone light gray~sh green, weathers 
ltght olive gray, fine gralned, cal- 
careous, moderately well sorted, ar- 
glllaceous, cross-lam~nated 

5 Covered 
4 Lmestone medlum gray, weathers 

l ~ g h r  or olive brown, sandy, SI- 

l~ceous ()), w ~ t h  some cross-bedded 
larn~nae weathered into rel~ef, ledge 
former 

3 Lmestone dark to medlum gray, 
weathers ollve brown, sandy, cross- 
bed sets up to 7 6 crn h ~ g h ,  flaggy, 
blocky bedded, slope former 

2 hmestone s ~ m ~ l a r  to  unlt 3, but 
less flaggy and sandy, ledge former 

1 Covered contact is at change from 
ollve gray to redd~sh brown floar at 
the base of the unlt 

Bottom of Stump Sandstone-top of 
Preuss Sandstone 
Total th~ckness of the Stump Sandstone 
190 1 m 

Sectfon > 6 

Part~al section of the Gannett Group (Ephralm Conglomerate, Peterson 0) 
Lmestone, and Bechler Conglomerate) measured 3 2 km east of Elk Valley, 1 2 
km north of Spnng Creek, In the N W  'A of sectlon 5 ,  T 29 N ,  R 119 W ,  
Llncoln County, Wyoming Sect~on 6 of figure 13 5 

Unft De~cnptlon 
Bechler Conglomerate 
Sect~on ends within the upper part of 
the Bechler Conglomerate on the GI- 
raffe Creek Syncline axls 

Conglomerate reddlsh gray, weath- 
ers redd~sh brown, contalns black, 
gray, brown, red, and tan chert peb- 
bles and cobbles from 0 1 to 2 0  3 
cm across and ltmestone pebbles 
and cobbles up to 22 9 cm across, 
cl~ff former 
Covered redd~sh brown so11 w ~ r h  
redd~sh brown conglomerate float 
from unlt 20 
Sandstone reddlsh brown, weathers 
brown, medlum grained, cherty, 
calcareous, t h ~ n  bedded, slope 
former 
Covered redd~sh brown soil 
Sandstone redd~sh brown weathers 
to brown 
Conglomerate redd~sh  brown, 
weathers gray~sh brown, contalns 
red, gray, brown, and tan chert frag- 
ments and pebbles from 0 1 to 6 4 
cm across, ledge former 
Covered redd~sh brown so11 w ~ t h  
gray brown conglomerate floar 
Conglomerate redd~sh gray, weath- 
ers redd~sh brown, fine to medium 
grained at base of unrt w ~ t h  coarser 
fragments In the upper layers, con- 
tams black, gray, brown, and red 
chert fragments and pebbles from 

0 1 to 12 7 cm across the ltmestone 
cobbles up to 12 7 cm across, ledge 
to c l~f f  former 
Covered reddtsh brown so11 with 
chert fragments 
Conglomerate purplish gray, 
weathers gray, contalns black, gray, 
brown, red, and yellow chert frag- 
ments from 0 3 to 1 9 cm across 
and l~mestone pebbles up to 3 8 cm 
across, ledge former 
Covered redd~sh brown soil 
Conglomerate purpllsh gray, 
weathers darker, contains brown, 
gray, and yellow chert fragments 
from o 3 to 2 5 cm across and Ilme- 
stone pebbles up to 5 I cm across, 
ledge former 
Sandstone brown~sh red, weathers 
brown, med~um gralned, med~um 
hard, thln bedded, slope former 

Preserved partial thickness of the Bech- 
ler Conglomerate greater than 2 5 0  3 m 

Covered redd~sh brown so11 wlth 
brown sandstone float In the upper 
2 0  m The Peterson ()) Lmestone 
IS covered In t h ~ s  interval, but prob- 
ably crops out elsewhere In the up- 
per part of t h ~ s  unlt Total thick- 
ness of the Peterson 1s unknown, 
but is estimated at no more than 14 
m 
Conglomerate l ~ g h t  gray, weathers 
m e d ~ u m  gray, contalns brown and 
gray chert pebbles from 0 3 to 1 3 
cm across, ledge former 
Covered reddish brown soil w ~ t h  
float of light gray conglomerate 
from unlt 6 
Sandstone 11ght purp l~sh  gray, 
weathers med~um gray, calcareous, 
m e d ~ u m  gralned, medlum hard, 
massively bedded, shoulder former 

3 Covered redd~sh brown so11 with 
float from U n ~ t  4 35 9 79 8 

2 Conglomerate llghr to  m e d ~ u m  
gray, weathers darker, contalns 
brown and gray chert pebbles from 
0 3 to I 3 cm across, contalns sand- 
stone lenses, ledge former 3 2 43 9 

1 Covered float conslsts of redd~sh 
brown sod, fine-gra~ned red sand- 
stone, and conglomerate Con- 
glomerate conslsts of red sandstone 
matrix w ~ r h  chert parttcles up to 
3 0 mm across 4 0  7 4 0  7 

Sect~on ends an unknown d~s tance  
above the base of the format~on In the 
lower part of the Ephra~m Con- 
glomerate 
Total thickness of the Ephralm Con- 
glomerate less than 251 2 m 
Partla1 thickness of the measured Gan- 
nett Group 501 5 m 

Sectfon 6 

Part~al sectlon of the Gannett Group (Ephralm Conglomerate, Peterson (7) 
2 6  414 4 Ltmestone, Bechler Conglomerate) measured 1 2  krn north of Second Creek (a 

west-flowing tr~butary of Sprlng Creek), In the N M of sectlon 17, T 30 N, R 
13 2 4 1 1  8 119 W ,  L~ncoln County, Wyomlng Sectton 5 of figure 13 

Cumularfve 
T~ZC~TMJJ Thzcknerr 

Unrt Dercrplon (mererr) (meterr) 
Bechler Conglomerate 
Sect~on ends w ~ t h l n  the upper part of 



J. F. HATCH 

the Bechler Conglomerate on the 
Spring Creek Syncline axis. 

Sandstone: light grayish white, 
weathers medium gray; chert and 
limestone pebbles up  to  3.8 cm 
across; massively bedded; ledge 
former. 

Covered with float from unir 24. 

Conglomerate: reddish brown, 
weathers medium gray; chert and 
limestone pebbles up to  3.8 cm 
across, massively bedded, ledge 
former. 

Covered. 

Limestone: medium gray to light 
bluish gray; very finely crystalline. 

Covered wirh limesrone float from 
29.3 to 34.3 m. 

Conglomerate: reddish brown, 
weathers light to  medium gray; 
chert and limestone pebbles up to 
5.1 cm across; massively bedded; 
ledge former. 

Covered: float from unir 18 covers 
the lower part of the unit from 
190.5 to 195.6 m. 
Limestone: unit similar to  unit 22. 
Shale: dark brown, weathers reddish 
brown; silty; thinly bedded; slope 
former. 
Covered. 
Sandstone: l ight reddish gray, 
weathers medium gray; very fine to 
fine grained, calcareous; thinly bed- 
ded; ledge former. 
Covered: reddish brown soil and 
float from unit 13. 
Sandstone: unlt similar to unir 15 
wirh large particle size (fine to me- 
dium grained). 

Preserved partial thickness of the Bech- 
ler Conglomerate greater than 352.2 m. 

Covered. The Peterson (?) Lime- 
stone is covered in rhis interval, but 
probably crops our elsewhere near 
the top of rhis unit. Total thickness 
of the Peterson is  unknown, but es- 
timated at n o  more than 14 m. 
Float from unir 11 covers the upper 
part of this unit. 
Conglomerate: light brownish red, 
weathers light grayish red; chert 
and limestone fragments and peb- 
bles up to 5.1 cm across; thinly to 
massively bedded; ledge former. 
Sandstone: reddish brown, weathers 
pinkish red; medium grained, cal- 
careous; thinly bedded; shoulder 
former. 
Conglomerate: unit similar to unit 
11 with chert and limesrone pebbles 
up to  2.5 cm across. 
Covered: float from unit 7. 
Limestone: medium to dark gray, 
weathers whitish gray; very finely 
crystalline; vugs u p  to 2.0 cm across 
may contain calcite; slope former. 
Covered: reddish brown soil and 
abundant limestone float. Lime- 
stone is medium bluish gray, weath- 
ers light bluish gray, cherry, very 
finely crystalline. 
Covered wirh float from unir 4. 

4 Conglomerate: reddish brown, 
weathers medium grayish brown, 
chert and limestone fragments and 
pebbles up to 3.8 cm across; mas- 
sively bedded, ledge former. 7.4 91.1 

3 Covered: float from unit 2 found 
through the upper 19.9 m. 64.5 83.7 

2 Conglomerate: reddish brown, 
weathers dark reddish brown; chert 
fragments up  to  0.33 cm across; 
th~nly  to mass~vely bedded; ledge 
former. Unit contains numerous 
sandstone lenses of the same color. 6.4 19.2 

1 Covered: contact is at change of 
float from reddish brown and 
cherty to 11ghr olive brown. 12.8 12.8 

Bottom of the Ephralm Conglomerate- 
top of the Srump Sandstone. 
Total thickness of the Ephraim Con- 
glomerate less than 247.3  m. 

Partla1 thickness of the measured Gan- 
nett Group 599.9 m. 

Section 7 

Partial section of the Gannett Group (Ephraim Conglomerate, Peterson (?) 
Limestone, Bechler Conglomerate) measured 0.8 km north of First Creek (a 
west-flowing tributary of Spring Creek), in the N W  'A of secrlon 5, T. 30 N, 
R.  119 W, Lincoln County, Wyoming. Sect~on 4 of figure 13. 

Thtckness 
(meters) Unit Description 

Bechler Conglomerate. 
Section ends within the upper part of 
the Bechler Conglomerate on the 
Spring Creek Syncline axis. 

Conglomerate: reddish brown. 
weathers brownish red; chert cob- 
bles up to 20.3 cm across and lime- 
stone boulders up  to  35.6 cm 
across; massively bedded; cliff for- 
mer. 

Covered 
Conglomerate: reddish brown, 
weathers brownish red; chert and 
l~mestone  pebbles up to  7.6 cm 
across; massively bedded; cliff for- 
mer. 
Covered: reddish brown soil wirh 
sandstone, conglomerate, and lime- 
stone floar in the upper 30 m 
Spring Creek crosses through this 
interval, and beds are partially cov- 
ered by the valley shoulders and 
floor. 
Sandstone: brownish red; very fine 
grained, calcareous, silty; medium 
bedded; shoulder former. Some 
limestone float occurs in this unit. 
Sandstone: similar to  unit 23 but 
lacks limesrone floar. 
Sandstone: light reddish brown. 
weathers grayish brown; calcareous, 
(?)  cross-bedded; contains con- 
glomerate lenses with chert frag- 
ments up to 1.3 cm across at the 
base; massively bedded; ledge for- 
mer. 
Shale: dark brown, weathers reddish 
brown; silty; thin bedded; slope 
former. Unit contains limesrone 
float. 
Shale: similar to unit 20 bur lack- 
ing limestone float. 
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Sandstone: similar to unit 21 with 
conglomerate lenses near the base. 
There is a 1.5 m sandstone ledge at 
the top. 
Sandstone: similat 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 
btownish red; fine grained, cal- 
careous, medium hard, ctoss-bed- 
ded; thick bedded; shoulder former. 
Conglomerate: reddish gray, weath- 
ers reddish brown; chert fragments 
up to 2.5 cm across; calcite cement, 
(?) crossbedded; massively bedded, 
ledge former. 

Preserved partial thickness of the Bech- 
ler Conglomerate 413.0 m. 
Peterson (?) Limestone-Bechler Con- 
glomerate contact. 

limestone: medium to dark gray, 
weathers light gray; micro- 
crystalline; slope former. Unit is 
partially coveted by a teddish 
brown soil. Nodular limestones are 
possibly interbedded with red silt- 
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 btownish 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, 
crossbedded, 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 Ephraim 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. 
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