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STRATIGRAPHIC SECTIONS OF MESOZOIC ROCKS
IN CENTRAL WYOMING!

by
J. D. Love, H. A. Tourtelot, C. 0. Johnson,
R. M. Thompson, H. H. R. Sharkey, and A. D. Zapp*

INTRODUCTION

More than 3o detailed stratigraphic sections of Mesozoic rocks were
measured in central Wyoming as part of the program of oil and gas investiga-
tions in Wyoming by the Geological Survey, U. S. Department of the Interior.
The program was designed to furnish basic data necessary to: (1) establish
consistent formation boundaries of regional significance; (2) establish a logical
stratigraphic terminology; (3) construct thickness maps as a necessary founda-
tion for a structural contour map; and (4) make facies studies that would yield
data pertinent to evaluation of possible stratigraphic traps, porosity traps, and
untested sandstones on anticlinal structures.

Many of the sections have been presented graphically on the following
Preliminary Charts of the Oil and Gas Investigations series:

Stratigraphic sections and thickness maps of Triassic rocks in centra
Wyoming, U. §. Geol. Survey Oil and Gas Invest., Prelim. Chart 17, 1945.

Stratigraphic sections and thickness maps of Jurassic rocks in central
Wyoming, U. §. Geol. Survey Oil and Gas Ingest., Prelim. Chart 14, 1945.

Stratigraphic sections and thickness maps of Lower Cretaceous and non-
marine Jurassic rocks of central Wyoming, U. §. Geol. Survey Oil and
Gas Invest., Prelim. Chart 13, 1945.

Stratigraphic sections and thickness maps of Upper Cretaceous Thermop-
olis, Mowry, and Frontier rocks in central Wyoming, U. §. Geol. Survey
0Oil and Gas I'nvest., Prelim. Chart (in preparation).

There have been many requests by oil geologists working in the region for
detailed descriptions of the lithologic units, so seven representative sections
measured in various parts of the Wind River Basin are presented here (Fig. 1).
All the sections were measured by plane table methods and were located with
respect to General Land Office section corners. Three-point dip control was
obtained and the effects of changes in dip and strike on measurements of thick-
nesses were corrected, for the most part, by Hewett’s method?. Supplementary
methods of correction for use in areas of complicated structure and poor ex-
posures were developed by the Geological Survey field party. Detailed meas-
urements of beds were made either by tape or by Brunton compass method.
Many lithologic specimens were collected and studied microscopically and the
lithologic character of the surface sections was compared in detail with sections
in adjacent oil and water wells.

*Published under cooperative arrangement between the Geological Survey of Wyoming and the
U. S. Geological Survey. Published with the permission of the Director, Geological Survey, U, §.
Department of the Interior.

*Geologists, U, 8. Geological Survey.
*Hewett, D. F., Measurements of folded beds; Ecom. Geol., vel. XV, no. 5, pp. 367-385, 1920,
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Figure 1. Index map of Wyoming showing locations of sections.

Jurassic fossils were identified by Dr. J. B. Reeside, Jr., and Dr. Ralph
W. Imlay, and Cretaceous fossils were identified by Dr. Reeside and Dr. T. C.
Yen, all of the U. S. Geological Survey staff.

Professor 5. H. Knight, Chairman of the Department of Geology at the
University of Wyoming and Dr. H. D. Thomas, State Geologist of Wyoming,
have made many facilities available in connection with this work, and have
contributed valuable suggestions. The University of Wyoming generously
furnished office quarters. This wholehearted cooperation in every respect
has aided materially in the completion of these studies and is gratefully ac-
knowledged.

Responsibility of the individual authors is as follows: the study was
initiated and directed by Love who wrote the text and adapted the lithologic
descriptions from the field notes of the other authors, supplemented by micro-
scopic studies in the office; Tourtelot and Johnson measured the East Sheep
Creek section; Tourtelot and Zapp, assisted by H. D. Hadley measured the
Derby Dome section; Tourtelot, Johnson, and Love measured the Conant
Creek and Dutton Basin sections; Thompson, assisted by H. H. Gray measured
the Horse Creek and Red Grade sections; Sharkey, Johnson, and Thompson
measured the Crooked Creek-Mill Creek composite section.

HORSE CREEK SECTION

The following section was measured in the northwestern corner of the
Wind River Basin, about seven miles north of Dubois, Fremont County,
Wyoming.
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This is an area of complex folds and faults and exposures are poor. Many
supplementary sections, not given here, were measured to make sure that no
faulting or excessive squeezing had been overlooked. Units are numbered
consecutively from oldest to youngest.

HORSE CREEK R. 5. \»
I INDEX MAP
oF

HORSE CREEK SECTION

24 FREMOMT CO., WYOMING
T.
\ \Lwlmsroa RANCH 4N3

ra 31
il 3
G4,
% |
B [
5 L]
g
Sinclair W \04‘1
Donovan Nal

T.
7 42
N.

R.IOT W. R.106 W.

Figure 2. Index map of Horse Creek section, Fremont County, Wyoming.

Thickness
Unit (#2 feer)
Cody shale
186 1500+
185 43
18y -]

Litholagic Character

Shale, gray, soft, poorly exposed. Top of shale is obscured by landslide
debris. No sandstone of the Mesaverde formation was found in the area,
and the Cody shale is apparently overlain by Eocene rocks.

Sandstone, greenish gray, medium-grained, soft, cross-bedded; abundant
dark minerals; interbedded with equal amounts of gray shale.

Sandstone, greenish gray, medium-grained, limy, hard, cross-bedded, with
numerous dark minerals,




Unit
183

182
181

180

179

178

Thickness
(i feet)

Io2
28
65

15

172

-
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3009 +
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Lithologic Character
Shale, dark gray, laminated, with a few thin layers of greenish gray sand-
stone.

Sandstone, greenish gray, coarse-grained, slabby; interbedded dark gray
shale,

Sandstone, greenish gray, coarse-grained, angular; numerous dark minerals,
cross-bedded; some shale partings.

Sandstone, greenish gray, coarse-grained, angular; ledgy near base; shaly
in upper part; poorly preserved pelecypods in basal 2 feet. Niobrara (2)
fauna {U.5.G.5. Loc. 19539): Iroceramus sp., Cymbophara sp., Ostrea sp.

Shale, brownish gray, laminated; sandy in lower 5o feet; 6-inch sandstone,
fine to medium-grained, carbonaceous, with sparse pelecypods, 5o feet
above base.

Sandstone, light greenish gray, coarse-grained, angular, limy; numerous
dark minerals,
Shale, brownish gray, laminated, soft; some sandy zones.

Total measured part of Cody shale.

Contact between Cody shale and Frontier formarion,

176

175

174
173
172

171
170
169

168

167
166

165

164
163
162
161

20

40
15
0

16

[~

25

Covered interval forming dip slope and supporting a heavy growth of
trees. One-quarter mile east along strike this zone consists of sandstone
containing abundant pelecypeds and gastropods overlain by brownish gray
shale containing numerous flat black chert pebbles. Niobrara fauna
(US.G.S. Loc. 19534): Ostrea anomivides Meek, Camplonecies n. sp.,
Tellina? of. T. subalata Meek, Cardium curtfum Meek and Hayden.
Sandstone, gray to brown, medium-grained, limy, hard, petroliferous. A
highly limy zone 5 feet thick near the center of the unit and one 10 feet
thick near the top contain an abundant and well-preserved fauna of pele-
cypods, bizarre gastropods, echinoids, and ammonites. Niobrara fauna
(U.S.G.5. Loc. 19537): Inmoceramus deformis Meek, Ostrea amomivides
Meek, Exagyra sp., Camptonectes n. sp., Cardium curium Meek and Hayden,
Cardium pauperculum Meek, Teliina n. sp., Cymbophora cf. C. arenaria
Meek, Gyrodes sp., Pugnellus fusifermis Meek, Pyropsis? n. sp., Foluto-
derma sp., Placentoceras planum Hyatt, gastropods, several undetermined
new forms.

Partly covered interval. A few gray sandstone ledges visible.

Shale, black to brown, laminated. s

Sandstone, gray; hard, fine-grained, limy near top. Abundant pelecypods
present. Poorly exposed. Niobrara fauna (U.S.G.S. Loc. 19538): Ostrea

sanmnionis White.

Shale, black to brown; sandy in lower part.

Partly covered interval. A few gray glauconitic sandstone ledges  visible.
Sandstone, light gray to yellowish gray, highly glauconitic, limy, cross-
bedded, very fossiliferous with abundant pelecypods and a few ammonites.

Niobrara fauna (US.G.S. Loc. 19535): “Geruillia” propleura Meck,
Preria gastrodes Meek, Inoceramus sp., Cardium pauperculum Meek.

Sandstone, gray, fine-grained, soft, very shaly.

Shale, brownish gray, sandy.

Sandstone, gray, medium-grained, limy; abundant rounded grains of
glauconite.

Shale, black, laminated; yellowish finc-grained slightly carbonaceous sand-
stones in upper § feet.

Sandstone, gray, fine-grained, limy, cross-bedded; soft in lower half,

Shale, brown, sandy, sof:, with a carbonaceous layer near middle.
Sandstone, yellowish brown, fine-grained, limy, hard, slightly carbonaceous.

Covered interval. Lower part probably dark gray carbonaceous shale
and upper part probably black fissile shale.

Lignite, black to brown, shaly.



Uit
159

158
157

156
158
154

153

152
151
150
149

148
147
146
145
Ta4
143
142

141
140

139
138

137
136
135
134
133

132
131
130
129
128

127
126

125
124

123
122

121

Thickness
(i feet)

6

6

- e

L B

1o
a7

12

10

LS

11

Bulletin No. 38 5

Litholagic Character
Sandstone, yellowish brown, medium-grained, cross-bedded, limy, locally
with ironstone concretions.
Shale, black, laminated.

Sandstone, yellowish brown, medium-grained, cross-bedded, limy, locally
with ironstone concretions.

Shale, black, laminated; 0.2 feet of greenish yellow bentonite at top.
Sandstone, yellowish brown, fine-grained, limy, slabby, finely cross-bedded.

Shale, black in lower part; brownish near top; laminated; moderately sandy
near middle.

Sandstone, yellowish gray, medium to fine-grained, interlaminated with
black shale near middle.

Shale, black, laminated in lower 40 feet; abundant secondary gypsum.
Sandstone, yellowish gray to white, coarse-grained, soft.

Shale, dark gray, sandy, with thin lignite beds.

Sandstone, yellowish gray, fine-grained, soft in lower part; coarser and
somewhat shaly near top.

Shale, black, laminated.

Sandstone, yellowish gray, fine-grained, soft.

Shale, black, laminated, poorly exposed.

Bentonite, yellow; abundant secondary gypsam.

Shale, black, laminated.

Sandstone, yellowish gray, soft, fine-grained, bentonitic.

Shale, greenish gray; soft and bentonitic in lower 3 feet, then 2 inches of
soft yellowish gray sandstone overlain by black laminated shale, sandy near

tog,
Lignite in lower half; carbonaceous gray siltstone in upper half.

Shale, black and very lignitic near base; gray and silty in middle and upper
parts.

Bentonite, gray, sandy.

Sandstone, brownish gray, very coarse-grained, very limy; soft in lower
1o feet; abundant dark minerals.

Shale, carbonaceous, with thin coal layers.

Bentonite, white, with coarser tuff beds.

Coal. This bed has been mined for local use.

Shale, black to brown, very sandy.

Sandstone, white to yellowish, cross-bedded, fine to medium-grained,
nodular; with numerous dark minerals; with thin carbonaceous shale beds.
Shale, black, fine-grained, soft; bentonitic in lower half; slightly sandy,
brown, hard, silty in upper half; thin bentonite at top.

Sandstone, gray to yellowish, soft; carbonaceous and bentonitic near base;
abundant dark minerals.

Shale, black, laminated.

Coal, black, soft.

Sandstone, brownish gray, fine-grained, silty to shaly, soft.

Shale, brown to black; bentonitic in lower § feet.

Sandstone, gray to brown, weathering black, hard, cross-bedded, slightly
limy; numerous dark minerals.

Shale, black, laminated, very bentonitic. Abundance of bentonite makes
weathered slopes appear white.

Lignite and carbonaceous shale; sandstone lenses in middle of unit; more
nearly pure lignite near base and top.

Bentonite, yellow; shaly in lower part.

Tuff or very fine-grained tuffaceous sandstone, gray, with interbedded
bentonite.

Bentonite, gray.
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Lithologic Character
Bentonite, gray; a highly carbonaccous brown tuff 1.5 feet thick, full of
poorly preserved plant remains in lower part.
Tuff, brown, highly carbonaceous; abundant poorly preserved plant remains.
Bentonite, white to yellowish, interbedded with coarser bentonitic tuffs
containing plant remains,
Shale, black, bentonitic, with thin ironstone zone at top,
Sandstene, dark gray, very coarse-grained, angular, very hard, tuffaceous,
with abundant dark minerals and glassy fragments resembling shards.
Bentonite, gray, very impure, with a thin coarse-grained sandstone con-
taining wood and bone fragments at base of unit.
Lignite, and dark gray carbonaceous shale.
Sandstone, gray, coarse-grained, angular; soft in lower part; hard in upper

15 feet; chiff-forming; a few thin carbonaceous shale partings; abundant
dark minerals.

Lignite, black, interbedded with black carbonaceous shale,

Bentonite, gray.

Sandstone, white, with thin shale partings and thin ferruginous sandstone
containing shard-like fragments.

Shale, black, hard, bentonitic.

Sandstone, gray to yellowish, coarse to medium-grained, hard, lenticular;
numerous thin shale partings; abundant dark minerals.

Shale, black to brown, laminated.

Sandstone, white to yellow, coarse-grained, cross-bedded, cliff-forming;
sandy gray shale partings.

Sandstone, gray, medium-grained, moderately soft; numerous black shale
partings.

Sandstone, tan to yellowish, fine-grained, moderately hard; numerous
dark minerals, and numerous brown glossy fish scales.

Total thickness of Frontier formation.

Contact between Frontier formation and Mowry shale.

103
102

101

98
97

95

27

]

¥

i

Shale, black, laminated; thin yellowish gray siltstone, and fine-grained
sandstone partings.

Sandstone, green, fine to medium-grained, slabby, hard, with silty and
shaly partings.
Bentonite, pale yellowish green, with a few black shale partings.

Shale, black, laminated, slightly carbonaceous; thin bentonite beds near
base.

Sandstone, dull green, fine to medium-grained, slabby, hard, silty at base;
some shale partings.

Bentonite, shaly,
Shale, yellowish brown to silvery gray, hard.
Bentonite, pale yellow.

Shale, yellowish brown to silvery gray, hard, containing sparse poor pele-
cypod casts and molds.

Bentonite with interbedded black shale.

Shale, dark gray, weathering silver gray, siliceous, hard, splintery, con-
taining fish scales.

Sandstone, dull greenish gray to buff; silty layers; numerous dark grains;
numerous fish scales and teeth.,

Bentonite, pale yellow; a thin black shale at top.

Sandstone, dull greenish gray to buff; silty layers; numerous dark grains
and fucoidal markings.

Shale, black, bentonitic, with .5 feet of bentonite at base and a thin green-
ish gray sandstone in middle.
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Thickness
Unit (im feet) Litholagic Character

88 2 Sandstone, dull greenish gray to buff; silty layers; numerous dark grains;
fish teeth and scales.

87 108 Shale, black to brown, weathering gray, hard, silty, with a few poorly pre-
served lucinoid type pelecypods. A shaly white bentonite 0.5 feet thick
is present 15 feet above base, and go feet above base are several thin benton-
ites, above which the shale is harder and more siliceous.

86 245 Cowered interval.

85 113 Shale, black, soft, laminated; thin bentonite layers throughout sequence
but less abundant in upper part.

By 6 Bentonite, yellow, hard, with coarser tuffaceous material.

83 73 Shale, black, soft, with numerous soft yellow bentonite beds.

82 12 Shale, black, bentonitic, with a few ironstone concretions.

81 8 Bentonite, gray; thin hard white tuffaceous beds in upper part and black
shales in lower part. A few bone fragments present.

8o 12 Shale, black, bentonitic; a thin yellowish green bentonite 2 feet above base.

717 Total thickness of interval between top of Mowry shale and top of Muddy
sandstone member of the Thermopolis shale, Contact between Mowry
and Thermopolis shales probably some distance above this point, and is a
matter of individual interpretation.

Contact between upper black shale member and Muddy sandstone member of Thermopolis shale.

79 2 Sandstone, gray, weathering brown, coarse-grained, conglomeratic; con-
tains small pebbles and black grains that may be phosphatic; a few fish
teeth present.

78 4 Shale, black to brown, sandy.

77 3 Sandstone, gray, weathering brown, medium-grained, fucoidal.

76 1 Sandstone, gray, weathering brown, thin-bedded; black silty shale partings.
75

14 Sandstone, gray, weathering brown, moderately thin-bedded, cross-bedded,
fucoidal, medium-grained, with numerous dark minerals, non-calcareous.

34 Toral thickness of Muddy sandstone member of the Thermopolis shale.

Contact between Muddy sandstone member and lower black shale member of Thermopolis shale.
The underlying beds were measured a mile south, in sec. 12, T. 42 N., R. 107 W.

74 136 Shale, black, soft, laminated; numerous ferruginous concretions, and
dahllite concretions.

136 Total thickness of lower black shale member of Thermopolis shale.

Contact between Thermopolis shale and “Rusty beds” of Cloverly formation,

The exposed portions of the “Rusty beds" of the Cloverly formation were measured in detail in the
SE}{ SWi{ sec. 1, T. 42 N, R. 107 W., and the total interval was measured in the SW1{ SWig
sec. 4, T. 42 N, R. 106 W. The total thickness is only approximate.

73 57 Sandstone, gray, weathering rusty brown, fine-grained, hard, thin-bedded,
highly fucoidal; interbedded with thin black shales. At a point 35 fee
above the base there is 6 feet of black laminated shale overlain by 6 inches
of sandstone, then 6 feet of black laminated shale.

72 20 Siltstone, black, hard, shaly from § to 8 feet above base; minor amounts
of interbedded sandstones,

71 10 Sandstone, gray, weathering rusty; thin-bedded in lower part; slightly shaly
near top.

70 10 Shale, brown to black; thin interbedded sandstones and siltstones.

bg g Sandstone, gray, weathering brown, fine-grained, hard, thick-bedded.

68 jo Partly covered interval. Some exposures of sandstone, gray, weathering
rusty, thin-bedded, fine-grained, highly fucoidal; interbedded with minor
amounts of dark gray shale.

67 28 Covered interval,
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Thickness
Unir (im feet) Litholagrc Character
Contact between the ““Rusty beds” and the variegated claystone member of Cloverly formation.
The underlying beds were measured in the SW3{ SWi4 sec. 4, T. 42 N, R. 106 W.
66 155 Claystone, variegated, gray, light red, with lilac #one in upper 6o feet.
Partly covered.

b 1o Sandstone, gray, medium-grained, sparkly, clean; numerous pink minerals.

64 10 Claystone, variegated, gray, red, and purple; largely covered.

63 8 Sandstone, gray, coarse-grained, sparkly, clean; numerous pink minerals.
A quarter of a mile east along strike this unit contains chert pebble con-
glomerates.

Possible contact between Clocerly and Morrison formations. There is a marked lithologic change at
this point. There are no quartz crystal sandstones and conglomerates below; the underlying
claystones are harder and not as brightly variegated. These differences are of regional extent.
The underlying beds were measured in the NW 2§ sec. 12, T. 42 N, R. 107 W.

62 16 Claystone, red and purple, lavender in upper 3 feet.

b1 6 Sandstone, dark pray, with prominent yellowish layers, soft, silty and
clayey; contains numerous polished pebbles.

6o 4 Shale, dark gray, laminated; a thin sandstone in middle.

59 1 Sandstone, white, medium-grained, limy; sparse pink grains.

58 13 Siltstone and sandstone, grayish green to dark gray, shaly, hard; contains

dinosaur bones.

57 24 Sandstone, gray, lenticular; contains variegated claystone lenses; dinosaur
bones. Sandstone is soft in lower part, hard in upper part.

56 7 Claystone, red, blocky; numerous sandstone lenses, more sbundant near
top.

55 I Sandstene, greenish gray, lenticular, fine-grained, varicgated claystone
lenses.

54 92 Claystone, variegated red, blue, green, and gray, silty; contains numerous
thin hard sandstone lenses, layers of limestone nodules, and a few polished
pebbles.

53 Sandstone, greenish gray; very lenticular; limy, medium to coarse-grained.

52 Claystone, red, sandy, hard.

51 Siltstone, red, hard, with some claystone and sandstone near top.

Total thickness of Cloverly and Morrison formations, undivided.

Contact between Morrison formation and “upper Sundance".
The underlying beds were measured in the NE34 Sec. 11, T. 42 N, R. 107 W., on the west side of
Little Horse Creek.
50 20 Sandstone, grayish green, limy, medium-grained, soft to hard, slabby,
with some pink grains and a moderate amount of emerald-green glauconite
in rounded grains.

49 10 Sandstone, grayish green, very limy, hard, coarse-grained, glauconitic.
Upper 2 feet is a sandy limestone with sporadic small limestone pebbles.
48 10 Sandstone or greensand, green, coarse-grained, highly glauconitic; abundant

dark greenish gray shale in upper part.

&7 z Sandstone, grayish green, glauconitic, coarse-grained, slabby.

46 57 Greensand, green, medium-grained; a thin sandy limestone 40 feet above
base.

45 4 Limestone, gray, hard, glauconirtic, higﬁif fossiliferous.

a4 5 Greensand, green, fine-grained, limy.

43 3 Limestone, gray, very conglomeratic and fossiliferous. Pebbles as much
as %4 inch in diameter in upper part,

42 14 Greensand, green; very glauconitic in upper half; shaly near base; partly
covered.

Fi [1 Limestone, gray, very conglomeratic; some pink and pale green rounded

grains; slightly colitic near top.

130 Total thickness of “upper Sundance”.
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Lithologic Character

Contact between “upper Sundance’” and “lower Sundanee”.
The underlying beds were measured in the NW1{ NWig sec. 4, T. 32 N., R. 106 W.

40

39
38
37
6
KE)
34
33
32
3T

3o

95

-
ENTIR TR 1

-

Jo5

Shale, gray green, sandy in upper 10 feet; containing abundant Gryphaea

nebraseensis, and Pemtacrinus sp.

Covered interval.

Limestone, bluish gray, hard, very oolitic, fossiliferous.
Shale, greenish to red, limy.

Limestone, gray, hard, fine-grained.

Siltstone, green to gray, limy at top.

Limestone, bluish gray, hard, oolitic, fossiliferous.
Shale, green, laminated.

Limestone, bluish gray, very oolitic, very fossiliferous.
Partially covered interval; probably limestone in lower 4 feet and green
shale in upper 2 feet.

Limestone, bluish gray, oolitic, hard; highly fossiliferous, containing
Pentacrinus sp., and bryozoans.

Total thickness of “lower Sundance”.

Contact between the “lower Sundance’” and Gypswm Spring formation.

19
28
27
26
25
24
23
22

21
22

g

18

1
1
2
2

10
6

10
2

Iy
34
19

b

109 +

Limestone, earthy; obscure fossil fragments.

Shale, red.

Limestone, green, silty, soft; poorly exposed.

Limestone, green to tan, dolomitic, moderately fossiliferous.

Shale, red, with thin green siltstone 2 feer above base.

Dolomite, white to grayish green, slabby, moderately pure

Shale, red, soft, silty in lower 2 feet.

Limestone, bluish gray, brecciated; locally delomitic and slabby in upper
part; probably a residual breccia from which gypsum has been leached.
Shale, red, soft, with thin green shale at top.

Covered interval. Apparently mostly red shale.

Limestone breccia, dolomitic, with cavities filled with gypsum crystals.
Apparently this is a residual breccia resulting from leaching out of the
main gypsum bed in the Gypsum Spring formation. Thickness maps
indicate that probably at least 100 feet of gypsum has been leached out of
this section, most of it probably from this unir.

Shale, red, finc-grained; dolomite nodules near top; a thin purple shale
at top.

Partial thickness of Gypsum Spring formation from which all gypsum
{an estimated 100 feet or more) has been leached.

Contact between Gypsum Spring formation and Nugget sandstone,

17
16

1§

15
s

11

31

Sandstone, red, massive to thin-bedded, fine to medium-grained.

Sandstone, red, massive, fine to medium-grained; rounded frosted grains;
a few green shale fragments near top.

Sandstone, white, fine-grained, rounded grains, thin-bedded, limy.

Total thickness of Nugget sandstone.

Contact between Nugges sandstone and Pops Agie member of Chuguater formation.

Ig
13
12
I1

1

82
T44
Joo

Shale, red and green, soft, limy.
Claystone, ocher, soft, silty, blocky.
Covered interval.

Sandstone; buff in upper part; red and silty in lower part; numerous shaly
beds near top.
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Thickness
Unit (fn feet) Lithologic Character
10 292 Siltstone, red, soft to hard; numerous red shale partings.
9 & Sandstone, white, fine-grained, soft, clean; rounded grains; forms prominent
white zone marker bed.
8 246 Siltstone, red, hard to soft; numerous red shale partings; a few thin white

siltstones in upper 7o feet.

7 232 Siltstone, red, shaly; locally gray and red in lower 20 feet; increasingly siley
near top; partly covered.

1263 Total thickness of Chugwater formation.

Contact between Chugwater and Dinwoody formations.

6 66 Sandstone, brown, very limy, thick to thin-bedded, ripple-marked; fine
rounded grains; upper 20 fect is a slabby siltstone containing Lingula.

£ 58 Sandstone, brown, fine-grained, very limy, thin-bedded, slabby, hard to
soft, containing Lingula.

4 8 Covered interval. Probably all fine-grained sandstone.

3 15 Sandstone, pink, fine-grained, slabby.

2 5 Sandstone, pink, coarse-grained, very limy; sub-angular grains; numerous
calcite vugs.

1 1 Sandstone, yellowish, very fine-grained, limy, slabby, brecciated.

154 Total thickness of Dinwoody formation.

Convact between Dinwoody and Phosphoria formations.

1o+  Limestone, gray, hard, cherty, with numerous bryozoans.
Base of measured section. 3

RED GRADE SECTION

The following section was measured across U. 8. Highway 287, about 12
miles southeast of Dubois, Fremont County, Wyoming.

Red sandstone cliffs of Chugwater formation are on the west edge of the
highway and Wind River is on the east edge at this locality, which is known
as the “Red Grade”. The section from the Tensleep sandstone to the Mor-
rison formation is well exposed, and without structural complications. The
upper part of the section, however, is cut by numerous small faults and sharp
folds. Units are numbered consecutively from oldest to youngest.

Thickness ;
Unit (in feet) Lithologic Character
Thermopolis shale (in part) .
161 ¢o+  Shale, black, fine-grained, flaky, soft; contains several bentonite beds and

numerous gypsum crystals; phytosaurian reptile skeleton associated with
black highly polished chert pebbles.

Contact between upper black shale member and Muddy sandstone member of Thermopolis shale.

160 16 Sandstone, brown, fine-grained at top; underlain by brown sandstone and
siltstone interbedded with gray shale.

159 10 Shale, black, laminated, flaky; bluish gray siltstone containing numerous
fish teeth and phosphatic pellets 3 feet above base.

158 5 Sandstone, light brown to gray, fine to coarse-grained, limy; numerous

dark minerals; contains light yellow clay pellets, fragments of wood, and
smooth tubular borings with a thin white periphery; numerous gypsum
crystals.

31 Total thickness of Muddy sandstone member of Thermopolis shale.
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Figure 3. Index map of Red Grade section, Fremont County, Wyoming.

Thickness
Unit (n feet) Lithologic Character
Contact between Muddy sandstone member and lower black shale member of Thermopolis shale,
157 144 Shale, black, fine-grained, flaky, soft, containing dahllite concretions near

base; fine-grained thin buff sandstone bed 28 feet above base and a similar
sandstone bed 40 feet above base.

144 Total thickness of lower black shale member of Thermopolis shale.

Contact between Thermopolis shale and “ Rusty beds" of Cloverly formation.

156 3o Sandstone and siltstone, brown to gray, fine-grained, hard, slabby, with
bluish gray shale partings; highly fucoidal.
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Lithologic Character

Shale, dark gray to greenish gray, silty, flaky; a thin black siltstone 6 feet
above base.

Shale, dark bluish gray and greenish gray, flaky, interbedded with nearly
equal amounts of light buff hard siltstone.

Sandstone, dark reddish brown to black, hard, thin-bedded, fucoidal;
forms ledges; some greenish siltstone partings.

Shale, grayish green to yellowish, flaky, fine-grained.

Siltstone, light gray to brown, thin-bedded; forms ledges.

Shale, bluish gray to greenish gray, silty.

Sandstone, yellowish brown, with black layers, fine-grained, hard.

Shale, gray to greenish gray, fine-grained, hard.

Sandstone, buff, very fine-grained, limy, hard, fucoidal; forms ledge; thin
shale and siltstone partings.

Shale, bluish gray, flaky, silty; grades upward into siltstone,

Silestone, light gray, hard, limy.

Claystone, red and green, hard, blocky, sandy to siley.

Sandstone, rusty grayish brown, fine-grained, thin-bedded, soft to hard,
ripple-marked, fucoidal; numerous dark mineral grains.

Shale, bluish gray to greenish gray, flaky.

Sandstone, rusty grayish brown, fine-grained, thin-bedded, soft to hard;
numerous dark mineral grains.

Contact between " Rusty beds” and variegated claystone member of Cloverly formation.

140

139
138
137

136
135

133
132

86

1§

26

gt

Claystone, green, gray, black, white, lilac colors. The lilac color is most
conspicuous in the upper part where it forms a very striking zone. Several
bentonitic beds are present in the upper part. Thin limestones, limy
nodules, and lime pellet conglomerates are common near the base. Much
of claystone is very fine-grained, waxy, and soft

Sandstone, white to greenish; contains some red and pink grains; medium
o coarse-grained, thin-bedded.

Claystone, green, purple, and red, soft, plastic, appears bentonitic; silty,
gypsiferous; contains limy nodules in lower 4 feet.

Sandstone, white, hard, fine-grained, thin-bedded, limy; contains a few
black mineral grains; forms ledges.

Claystone, red, purple, and green; 2 feet of soft green siltstone at base.
Sandstone, green, quartzitic, thin-bedded, limy; forms ledge.

Claystone, bright green, lavender, brick red, soft, fine-grained; some thin
limy nodular siltstone layers.

Sandstone, white, weathers buff, quartzitic, fine-grained, limy.

Claystone, chiefly light purple, with thin white, gray, and olive green
zones; numerous thin siltstone lenses.

Sandstone, white; sparkly, with abundant quartz crystal facets; hard,
limy; grains medium-sized and rounded; some rose quartz; forms ledges;
thin chert-pebble conglomerate lenses occur throughout but are more

abundant near base; some chert pebbles as much as one-half inch in diam-
eter.

Possible contact between Morrison and Cloverly formations. There is a marked lithologic change at
this point. There are no quartz crystal sandstones and conglomerates below; the underlying
claystones are harder and not as brightly variegated. These differences are of regional extent,

130

1129
r2f

3s

-
7

15

Claystone, lavender, olive brown, bluish gray, green, and yellowish; numer-
ous silty layers.
Claystone, brick red and light gray, blocky; interbedded with siltstone.

Claystone, chiefly red, with some brown, green, and white layers; hard;
numerous silty layers in upper part.



Unit

Thickness
(fn feet)

Bulletin No. 38 13

Lithologic Character

The underlying beds were measured one-half mile southwest in the SWi4 SE3{ section 12, T. 5 N.
R. 6 W., on the west side of a highly folded, faulted, and slumped area. The bed underlying Unit
128 is common to both sections.

127

126

18

86

462

Sandstone, olive green, weathering reddish brown; locally massive, medium-
grained; zone of shale pellets near middle; numerous shaly zones containing
sandstone and siltstone concretions; highly lenticular; cliff-forming; grades
down into underlying unit,

Claystone, dully variegated, red, grayish green, and bluish gray, hard,
blocky; contorted sandstones and red claystones in upper 6 feet.

Total thickness of Cloverly and Morrison formations, undivided.

Contact between Morrison formation and “upper Sundance”,

12§

124

123
122
121

120
119

118

117

116

11§
114

113

112
111

110

109

5

37

3

34

14

36

I0
I2

6

186

Sandstone, white, weathering buff; sub-rounded sorted grains; slabby in
upper part; cross-bedded; soft in part; contains sparse bright green rounded
pellets of glauconite.

Shale, brownish red to green, interbedded with lesser amounts of gray
limestone and greenish gray glauconitic sandstone. The sandstone and
limestone units are very lenticular.

Sandstone, yellowish gray, finegrained, hard, limy.

Shale, reddish brown, fine-grained, flaky.

Sandstone, buff, yellowish, and white, fine to medium-grained, non-glau-
conitic, cross-bedded near top; green shale parting near middle.

Shale, bluish black, flaky.

Sandstone, buff; bright green in upper 3 feet; medium-grained, limy; some
very thin red and green shale partings.

Shale, dark grayish green, sandy in upper part; a thin glauconitic fossil-
iferous limestone near middle.

Sandstone, brown, very limy, hard, cliff-forming, cross-bedded; abundant
bright green rounded glauconite grains; basal 4 feet and top 4 feet very
limy and highly fossiliferous; forms cliffs on outcrop.

Sandstone, grayish green, shaly, soft, limy, very fossiliferous; abundant
large rounded bright green glauconite grains.

Shale, greenish gray, si'ty to sandy, soft.

Sandstone, grayish green to brown, coarse-graimed; thin conglomerate
lenses with chert and sandstone pebbles and many fossil fragments; highly
glauconitic, with large rounded bright green grains; very limy and shaly;
fossiliferous.

Shale, green, very sandy, glauconitic, fossiliferous, with thin green benton-
ite () layers.

Bentonite (%), green, soapy, soft.

Shale, bluish gray; flaky at base, sandy in middle; grades up into a shaly
greenish sandstone; fossiliferous; highly glauconitic.

Sandstone, shale, and limestone. Lower part is shale, grayish green, silt]!',
flaky, capped by a thin gray hard fossiliferous limestone. Upper part is
sandstone, gray, very limy, fine-grained, hard, platy, shaly.

Sandstone, yellowish brown, hard, medium-grained, cross-bedded, slightly
ripple-marked, limy; contains pale green glauconite (7).

Total thickness of “upper Sundance”.

Contact between “‘upper Sundance™ and “lower Sundance’".

108

107

106

i

125

Sandstone, light grayish green. limy, very fine-grained with rounded
grains; forms ledges separated by weak greenish shale beds; contains
Pentacrinus stem fragments.

Shale, grayish green, fine-grained, flaky; some gypsum crystals; a few thin
limy fossiliferous beds near base.  Gryphaea nebrascensis very abundant
throughout.

Limestone, gray, eolitic, fossiliferous; forms ledges separated by thin shaly
layers.
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Thickness
Unit (in feer) Lithologic Character
10§ 7 Shale, bluish gray to green, fine-grained, limy; oolitic limestone beds 3 feet
and § feer above base.
104 2 Limestone, brown, highly colitic, hard, shaly at top.
103 2 Shale, green, soft.
m 6 Limestone, greenish gray; numerous shale partings; abundant ocolites in

upper part, traces of oolites near base; poorly preserved fossils.
154 Total thickness of “lower Sundance™.

Contact between “lower Sundanee’ and Gypsum Spring formation.

101 58 Shale, red, blocky near base; 2 feet of white dolomite with purple and
brown layers 21 feet above base; top 2 feet green and limy.
100 10 Limestone,.gray to greenish, dolomitic, interbedded with red and purplish
shale; large calcite geodes in upper part; brecciated in lower 1 foot.
99 8 Shale, red, blocky; green and white siltstone lenses; limy nodules just
above middle.
98 3 Dolomite, white to gray, soft; apparently grades down into underlying unit.
97 7 Shale, red at base, grading upward to gray; flaky in lower part, blocky in
upper; limy.
96 I Limestone, gray, slabby.
95 2 Shale, green in lower part, red in upper; flaky; calcite nodules near top.
94 2 Limestone, grayish green; forms ledge; numerous calcite crystals,
93 % Shale, purplish near base, red in middle, green at top; somewhat blocky.
g2 2 Dolomite, gray, limy; forms ledge; calcite crystals in lower part.
91 34 Shale. red, upper 6 inches green and silty; blocky.
90 2 Limestone, gray, hard, forms ledge; locally « limestone breccia.

g 1 Shale, gray, limy, brecciated.

88 4 Dolomite, gray to reddish, hard; rough surface and very irregular bedding.

87 4 Brecciz. Gray angular fragments of limestone, dolomite, chert, and red
shale in a sandy shaly limestone matrix. Thin red shale at top. This is
probably a residual breccia resulting from complets solution of the thickest
gypsum bed in the formation. From data in adjacent areas, it is estimated
that about 100 feet of gypsum has been removed.

86 2 Limestone, gray dolomitic, with shaly partings.

85 1z Delomite and shale. Dolomite is bluish gray, limy, crinkled. Shale is

red, blocky, silty. About 1o feet of shale interbedded with 2 feet of
dolomite. Basal bed is 1 foot of gray crinkled dolomite containing large
chert nodules.

156+  Partial thickness of Gypsum Spring formation from which all gypsum
(an estimated 1oo feet) has been leached.

Contact between Gypsum Spring formation and Nugget sandstone,

84 133 Sandstone, reddish buff, fine-grained; lowest 4 feet conglomeratic, with
small sandstone pebbles; a conspicuous red shale 1 foot thick 14 feet above
base; red shale partings in lower 75 feet; coarser and more massive sand-
stone in upper part; limy in upper 1o feet; shaly and with small sandstone
pebbles in top 3 inches.

83 2 Sandstone, buff, fine-grained; hard siltstone at base; purple shale partings
and reworked shale fragments in upper part; 1 inch of purple and green
shale at top.

135 Total thickness of Nugget sandstone.

Contacr between Nugget sandstone and Popo Agie member of Chuguwater ' farmation.

82 3 Siltstone, bluish gray, limy, hard, concretionary; forms ledges; hard purple
siltstone lenses up to 1 foot thick.
81 50 Claystone, ocher; becomes red and more shaly in upper 20 feet, and grayish

green in upper 6 feet.
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Lithologic Character

Conglomerate, dark gray; limestone pebbles and chert pebbles as much as
14 inch in diameter; numerous calcite geodes and limestone nodules as much
as 3 inches in diameter

Claystone, ocher, with red and purple mottling; hard, blocky; several
concretionary siltstone ledges.

Conglomerate, lenticular; consists of red shale, limestone, and sandstone
fragments.

Claystone, ocher; contains numerous calcite nodules.

The underlying units were measured a mile south, in the SEi§ SW{ section 13, T. s N,, R, 6 W,,

Wind River Meridian.

76
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Shale, light purple, soft, poorly exposed.

Silestone, grayish green, blocky; forms ledge.

Shale, green, silty.

Shale, deep reddish purple; changes laterally to lighter red.

Claystone, ocher, blocky, fine-grained, moderately soft; numerous calcite

geodes; numerous reptilian bone fragments; limestone pebble lenses occur
at several horizons.

Shale, purple near base, remainder red and light gray, soft.

Conglomerate, red to greenish gray; contains thin yellow sandstone lenses;
top is yellow sandy limestone.

Shale, red, purple; somewhat blocky; thin white siltstone at base and near
middle; yellow sandy zone near top contains sporadic limestone pebbles;
thin green limestone pellet conglomerate 7 feet above base.

Conglomerate, red to greenish gray; contains sandstone and limestone
pebbles up to 1 inch in diameter in a limy matrix.

Shale, red, purple, green, bluish gray; locally contains massive limy con-
cretionary siltstone beds.

Silestone, white, limy, hard; forms ledge.

Shale, red; blocky in part; thin green siltstone at top.

Sandstone, white, fine-grained, hard, limy.

Siltstone and fine-grained sandstone, red, hard; forms cliffs; cross-bedded,
ripple-marked, limy; thin red shale at top.

Shale and siltstone, color alternates from light red to dark red.

Sandstone, red, fine-grained.

Top of Alcova limestone member of Chugwater formation.

6o

2

Limestone, white to gray; crinkly bedding; brecciated in places; hard.

Contact between Aleova limestone member and Red Peak member of Chugwater formation.

59
38

57
56

16
13

2
47

179

62

Shale, red, with purple zone from § to 10 feet above base; silty.

Siltstone, red, sandy at top; ripple-marked, cross-bedded; a few minor red
shale beds.

Sandstone, buff, fine to medium-grained, clean, well-sorted rounded grains,
Siltstone, red; a few green siltstones near base; interbedded with red shale
that is most abundant in wpper half; a thin fine-grained sandstone 1o feet
above base

Sandstone, buff, fine to medium-grained, ripple-marked: well-sorted grains.
Siltstone, red, blocky; thin red shale partings; concretionary; two prom-
inent green siltstone beds 88 feet above base.

Siltstone, green, locally with red shale in middle; ripple-marked: con-
spicnous unit.

Siltstore, red, shaly; numerous thin soft green layers; a thin prominent

white siltstone underlain by 4 feet of green and red limy siltstone 44 feet
above base.
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Lithologic Character

Offset 24 mile northwest to NE}4 SE}4 section 14, T, § N., R. 6 W.

51 i
50 1
49 12
48 26
47 4
46 16
45 14
44 63
43 i
42 102
41 10
40 88
39 6
38 220

Sandstone, white; yellowish well sorted and rounded grains; medium-
grained.

Siltstone, green, shaly

Shale, red; several very thin light-colored siltstone beds.

Stltstone and shale, red; interbedded in 1 to 2 inch layers; cross-bedded;
thin white siltstone at top.

Shale, dark red; 1 inch green siltstone in middle.

Siltstone, red; interbedded with fine-grained white to red sandstone.

Shale, dark red, very silty; thin fine-grained sandstone 2 feet below top.
Siltstone and shale, red, interbedded; thin white and green layers of silt-
stone near base and top.

Siltstone, green and white; shaly in part; hard; conspicuous.

Siltstone and shale, dark red; a few thin white siltstone layers in lower 1o

feet; and 8-inch bluish green siltstone 62 feet above base; limy; weak; less
shaly and more massive in upper 20 feet.

Siltstone, white; greenish shale laminae at base; grades up into fine sand-
stone; contains pea-size limonite concretions near top; limy; several red
shale laminae.

Siltstone, red, hard; forms ledges and cliffs; some thin red shale beds and
some sandy zones.

Siltstone, white, with some red irregular masses; limy.

Siltstone, red; interbedded with some fine-grained sandstone, limy; thin-
bedded; some gypsiferous shales.

Underlying units 34, 35, and 37, composed of light gray siltstones and shale are lithologically
similar to the Chugwater except for the lack of red color,

37 2
36 10
35 8o
34 28

1295

Silestone, white, with thin red layers; limy.
Silestone, red, limy, gypsiferous, soft.

Shale, bluish gray, very limy, soft, with sporadic thin soft siltstones, gyp-
siferous.

Siltstone and very fine-grained sandstone, light gray to bluish gray, soft,
very limy; abundant secondary gypsum.

Total thickness of Chugwater formarion.

Contact between Chugwater and Dimwoody formations.

33 3
32 52
3t 5
3o 6
29 2
28 4

T2

Sandstone, yellow to gray, limy, medium-grained; many dark mineral
grains.

Sandstone, brown to light gray; forms cliffs; slabby, very limy in lower
part and in several higher beds; some limy shale beds; upper 1o feet massive,
weathering dark brown; numerous Lingu/a. il

Limestone, gray, thin-bedded, locally sandy.

Sandstone, white to brown, limy; sandstone alternates with marly layers;
upper beds contain abundant Linguia.

Limestone, white, thin-bedded.
Breccia, siliceous, in limy matrix.

Total thickness of Dinwoody formation.

Contact between Dinwoody and Phosphoria formations.

23 7
26 =
25 %

Limestone, dark gray, hard; forms ledges; several thin marls contain
abundant bryozeans.

Chert, dark brown, interbedded with fossiliferous marl

Limestone, bluish green, marly at top, thin-bedded, abundantly fossil-
iferous; contains bryozoans and small spiriferids.



Unir
24

23

22
21

I1
{e]

o =1

- o e

Thickness
(62 feet)

52

5]

IT

14

41

13

L3

Iy

Bulletin No. 38 17

Lithologic Characler

Limestone, black to dark gray, very hard; alternates in 1 to 4-inch beds
with yellowish brown marly and sandy siltstone; numerous calcite and
siliceous geodes; near top geodes contain petroleum residue.

Shale, black at base, dark gray above; may contain thin phosphate lenses;
limy.

Phosphate, black, sandy.

Marl, yellow, sandy.

Limestone, dark gray; slightly marly; thin sandstone lenses near top;
extremely fossiliferous.

Marl, gray; extremely fossiliferous; excellent specimens of Plicafoderbya,
Punctospirifer, Pustula, Bellerophon, and many other fossils,

Limestone, dark gray to nearly black, hard, forms cliffs; very fossiliferous;
contains large bryozoans.

Marl and limestone, red and cherty in lower 5 feet; light gray to bluish
above; upper 20 feet shaly, poorly exposed, thin-bedded.

Limestone and chert, gray to light red, well-bedded.

Chert, bluish to white, marl, and limestone, hrecciated.

Limestone, bluish gray, hard; many chert nodules near top; fossiliferous
at base.

Sandstone, grading laterally to a limestone or limy quartzite; bluish grays
6-inch sandy marl at top and near middle a 2-inch brown sandstone com-
posed largely of small shells, fish bones, and teeth; quartz grains in sand-
stone fine and well-rounded.

Limestone, reddish to gray, sandy; many calcite vugs; chert nodules up to
2 inches in diameter.

Marl, brown, very soft.
Limestone, dark gray; bryozoans very abundant.

Limestone, white, hard; numerous thin soft marly layers; thin chere layers
3 feet and 7 feet above base.

Sandstone, white to yellowish, limy, very hard, thin-bedded to massives
locally quarezitic.

Chert, dark gray, brittle.

Sandstone, bluish gray, limy, very hard; well-rounded grains; balls of
chert; queerly-shaped tubes.

Chert, light brown, slightly laminated, highly fractured; black asphaltic
residue in fractures.

Limestone, dark gray, hard; numerous calcite vugs.

Chert, dark brown and bluish, hard; nodular to bedded; highly fractured.
Limestone, light gray; silty to quartzitic; very hard; forms ledges.

Covered interval. Intermittent outcrops of marl.

Total thickness of Phosphoria formation.

Contact between Phosphoria formation and Tensieep sandstone.

10+

Sandstone, gray, fine-grained, hard.

Base of measured section.

EAST SHEEP CREEK SECTION

The foliowmg section was measured along the East Fork of Sheep Creek,
about 18 miles east of the Maverick Springs oil field, on the south flank of the
Owl Creek Mountains, Fremont County, Wyoming.

The Jurassic and Cretaceous parts of the section are well exposed and not
faulted but part of the Triassic section is poorly exposed and is cut by at least
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one significant fault. Units are numbered consecutively from oldest to youngest.
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Figure 4. Index map of East Sheep Creek section, Fremont County, Wyoming.
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Lithologic Character

Shale, gray, sandy, soft.

Contact beiween Cody shale and Frontier formation.

148

147
146

145

143

11g

256
126

33

Sandstone, gray, fine-grained to medium-grained, clayey, limy, soft; upper
30 feet is coarse-grained, with many chert pebbles as much as { inch in
diameter; brown limy concretionary masses contain the following lower
Niobrara fossils (U.S.GS. Loc. 19532): Inmoceramus deformis Meek,
Phaladomya n. sp., Anatina lineata Stanton, Crassatellites n. sp., Cardium
sp., Cyprimeria n. sp., Cymbophora aff. C. formosa Meek and Hayden,
boring mollusk in wood (n. gen.?) Gyrodes sp., Anchura sp. (n. sp. &), Pal-
wtoderma sp., Anisomyon n. sp. A, Anisomyon n. sp. B, gastropods (2 un-
determined new forms), Eufrephoceras sp., Baculites sp., Scaphites ventri-
cosus Meek and Hayden, Placemticeras planum Hyatt, Placenticeras aff. P,
guadalupaes (Roemer).

Shale, dark gray; silty and sandy in part.

Sandstone, yellowish gray, chiefly finegrained; shaly, many laminae of
black shale along bedding planes; upper 5o feet thin-bedded and harder,
forms inconspicuous ledge.

Shale, dark gray, silty, bentonitic throughout.

Sandstone, light gray, fine-grained to medium-grained, non-calcarecus;
stained yellowish brown; much dark gray interstitial clay.

Shale, dark gray to black, silty; 1o feet of very sandy shale § feet above
base.
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Lithologic Character
Sandstone, yellowish gray, fine-grained to medium-grained; many dark-
colored mineral grains.
Shale, dark gray, silty; bentonitic in upper part.

Sandstone, gray, locally iron-stained, fine-grained, non-calcareous, thin-
bedded.

Shale, light to dark gray, bentonitic.

Shale, gray, silty and sandy in part, siliceous.

Tuff, creamy yellow to white, soft; massive and waxy in lower half; harder
and bedded near top; capped by o.4 feet of hard thin-bedded white tuff.
Shale, black, flaky, soft.

Sandstone, yellowish tan to gray, fine-grained to medium-grained; many
dark colored mineral grains; much interstitial gray clay; siliceous, carbona-
ceous, nodular; forms ledge.

Sandstone, hight gray to olive brown; weathers gray to rusty brown; fine-
grained to medium-grained; many chert grains; non-calcareous to slightly
calcareous; contains irregular masses of interstitial clay; thin-bedded;
lower 3o feet forms prominent slabby ledge and upper 10 feet forms prom-
inent smooth outcrop.

Shale, dark olive gray, silty and sandy; basal contact sharp; limy and
harder near top.

Total thickness of Frontier formation,

Contact between Frontier formation and Mowry shale.

The following section was measured half a mile to the northeast, in the SW 14 section 11, T. 6 N.,
R.2 E. Offset was made on contact between the two formations.
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Shale, dark gray, weathering bluish gray, silty, hard, brittle, siliceous;
fish scales up to within 3 feet of top; scattered sand grains; 3 feet of benton-
ite 36 feet above base; lower 25 feet poorly exposed.

Sandstone, light bluish gray, weathering brownish gray, fine-grained to
medium-grained; many chert grains; much interstitial clay; hard, quarte-
itic, caps ridge.

Shale, dark gray, weathers light gray, hard, siliceous; fish scales throughout
except in basal 5 feet; some black soft shale in lower 5o feet; 3 feet of benton-
itic shale 21 feet above base; & feer of bentonite 45 feet above base; 3 feet
of bentonite 114 feet above base; 1 foot of bentonite 130 feet above base;
3 feee of bentonite 340 feet above base.

Shale, dark gray to black, flaky; some silty layers; contains scateered
limonite concretions; 1 foot of bentonite 6g feet above base; 3 feet of benton-
ite 78 feer above base; alternating beds of bentonite and shale, each about
1 foot thick, from 135 to 147 feet above base; 1 foot of bentonite 166 feet
above base.

Total thickness of interval between top of Mowry shale and top of Muddy
sandstone member of Thermopolis shale. Ceontact between Mowry and
Thermopolis shales probably some distance above this point, and is a
matter of individual interpretation.

Contact between upper black shale member and Muddy sandstone member of Thermapolis shale

128
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125

6
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Sandstone, gray to pinkish brown, weathering light gray, stained with
limonite; fine-grained to medium-grained; many chert grains; very shaly,
thin-bedded; forms a ledge.

Shale, dark gray to black, flaky; silty and sandy; some layers of very shaly
fine-grained sandstone near base; 6 inches of very shaly medium-grained
sandstone § feet above base; more sandy near top; 1 foot of bentonite
6 feet above base,

Sandstone, pinkish brown, very fine-grained, shaly, massive, hard; caps
ridge; contains scattered lignite fragments.

Sandstone, light gray, mottled black; very carbonaceous, almost a sandy
coal; very shaly.
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Lithologic Character

Sandstone, buff to pinkish brown, weathering light yellowish gray, limon-
itic; medium-grained; many chert grains; non-calcareous, argillaceous;
laminae of carbonaceous material in lower 2 feet; thin-bedded; forms
rounded ledge.

Sandstone and shale, in alternating beds, Sandstone is dark gray, shaly,
fine-grained. Shale is black, fissile.

Total thickness of Muddy sandstone member of the Thermopolis shae,

Contact between Muddy sandstoene member and lower black shale meméer of Thermapolis shale.

Shale, dark gray to black; chiefly flaky but with thin silty layers and sparse
shaly sandstone partings; scattered limonitic concretions; bentonitic layers
3o to bo feet above base; poorly exposed.

Total thickness of lower black shale member of Thermopolis shale.

Contact between Thermapolis shale and ““Rusty beds” of Cloverly formation.
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Shale and sandstone, light gray to dark gray, weathering olive brown;
sandy shale alternates with thin layers of platy very fine-grained very
shaly drab sandstone; soft and forms slope; hard sandstone ledge 1 foot
thick 15 feet below top and another hard ledge 1 foot thick at top.
Sandstone, light tan, stained rusty brown to nearly black; fine-grained to
medium-grained; many well rounded grains, well-bedded, cross-bedded in
pare; soft, friable; forms prominent ledge.

Shale, light gray, sandy and silty, soft; some ironstone concretions.
Sandstone, light gray, weathering light rusty brown; very fine-grained,
non-calcareous, hard, irregularly bedded; forms inconspicuous ledge.
Sandstone, olive brown, gray in lower part; fine-grained, shaly, soft.
Sandstone, grayish tan, fine-grained; shaly particularly in lower half; non-
calcareous, hard; forms ledge.

Partly covered interval. Poor exposures of shale, lower part gray but
stained brick red, upper part dark gray to black; sandy, with several layers
of soft shaly sandstone in lower half.

Sandstone, light yellowish brown, stained rusty brown; fine-grained,
moderately clean, slightly limy, well-bedded, hard; locally forms prominent
ledge.

Siltstone, gray, slabby; upper part interbedded with fine-grained thin-
bedded sandstone weathering rusty brown to black; upper 4 feet all sand-
stone,

Sandstone, gray to yellowish gray, weathering ofive and buff, fine-grained;
lower part weathers into small olive-colored angular fragments; upper
part forms small rusty ledge.

Contact between “Rusty beds” and variegated claystone member of Claverly formation.
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Siltstone and silty claystone, reddish at base, gray and buff in upper part;
soft, blocky.

Sandstone, white, weathering yellowish buff, medium-grained; subangular
to rounded grains; some black mineral grains; two beds of olive green
sandstone in upper part; porous, cross-bedded; some beds form ledges.
Claystone, variegated; purplish in lower 43 feet; overlain by 1o feet of hard
gray siltstone and claystone; then 6 feet of medium-grained white sand-
stone with limy layers; then 20 feet of purplish siltstone and claystone
becoming nearly black at top; bone fragments, chalcedony nodules, and
dark purplish ironstene concretions weather out on slope; polished chert
pebbles; poorly exposed.

Sandstone, white, weathering gray and brown, medium-grained to fine-
grained, porous; very limy at top and contains sandy limy concretions;
sparse polished chert pebbles.

Siltstone and claystone, variegated, chiefly purple and red; some greenish
gray layers; 1 foot of soft very limy red sandstone g feet above base.
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Lithologic Character

Claystone, gray, stained yellow, soft, blocky; forms prominent zone.
Claystone and siltstone, brilliant red, interbedded with dull red and yellow
zones; some layers of red sandstone and quartzite; bright red claystone
and siltstone at top.

Covered interval on valley floor. Probably underlain by purple and gray
claystone and siltstone.

Conglomerate and sandstone. Conglomerate consists of rounded chert
fragments ranging in size from coarse sand to pebbles one inch in diamerer;
fairly well sorted. Sandstone is white, cross-bedded, with rounded to
subangular grains; soft, porous, sparkling with abundant quartz crystal
facets; some irregular limonitic staining. Both conglomerate and sand-

* stone are apparently channel deposits cut into underlying rocks.

Possible contact between Cloverly and Morrison formations, There is a marked lithologic change at
this point. There are no quartz crystal sandstones and conglomerates below. The underlying
sandstone grades laterally into dully variegated claystone.

02

162

561

Sandstone, white; forms conspicuous rounded smooth cliff; medium-grained
to fine-grained; remarkably homogencous, moderately soft, porous; some
limonite-stained zones. At 7o and 125 feet above base of cliff are lenses
of gray compact limy sandstome weathering light brown. The upper
32 feet is soft, very argillaceous with pale greenish white color and con-
taining hard sandstone balls up to 1 foot in diameter, with small round
ironstone centers.

Total thickness of Cloverly and Morrison formations, undivided.

Contact between Morrison formation and “upper Sundance”. This contact appears gradational,
possibly because of extensive reworking of sandstone of the “upper Sundance” at the time of
deposition of the remarkably thick sandstone of the Morrison formation.
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Sandstone, gray to green; pale green glauconite in rounded grains near
base; fine rounded grains of bright and pale green glauconite near middle;
medium-grained to fine-grained, thin-bedded; several thin beds of hard
very limy greenish gray sandstone containing lenses of green shale near
base.

Limestone, gray, greenish, and brick red, very sandy; finely disseminated
bright green glauconite; forms conspicuous dip slopes.

Sandstone, light grayish green, medium-grained to fine-grained; soft and
friable; abundant finely disseminated bright green glauconite.

Silestone, dark red to brick red.

Limestone, red, very hard; forms small ledge; weathers into rounded blocks.
Siltstone, dark grayish green at base, purplish in middle, light green at top;
flaky, fractures into small pieces.

Sandstone, light green, medium-grained, rounded grains; abundant grains
of bright green glauconite; even-textured, soft, friable, thin-bedded, cross-
bedded in part.

Sandstone, greenish gray, weathering yellow; many black grains and
rounded bright green glauconite grains; friable, medium-grained, soft;
hard ledge at top.

Sandstone, yellowish green, medium-grained; rounded orange and black
mineral grains; abundant glauconite; moderately soft; forms conspicuous
cliff; massive to thickly bedded; 4.5 feer above base is 1 foot of gray sandy
fine-grained glauconitic limestone.

Sandstone, gray, weathering yellow, medium-grained; rounded grains of
black mineral and bright green glauconite,

Sandstone, grayish green, weathering buff, medium-grained, soft, friable;
one thin bed of sandy limestone.

Covered interval, probably underlain by gray glauconitic soft sandstone.

Limestone, gray, weathering light brown, very sandy, fossiliferous, forms
ledge; many black grains and abundant glauconite.
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Lithologic Character

Sandstone, gray, weathering yellowish to buff; central part hard enough
to form prominent cliff; very limy, glaucenitic, fossiliferous; rounded sand
grains; numerous dark mineral grains.

Limestone, brown, with gray and orange flecks; weathers tan; coarsely
crystalline, very hard and compact, fossiliferous; contains small black
mineral grains and glauconite,

Covered interval, apparently underlain by sandstone, yellowish green to
gray, soft, friable, medium-grained, glauconitic.

Limestone, gray, weathering rusty, hard, irregularly bedded, fossiliferous.

Offset one-half mile northeast along strike, to SE SW section 2, T. 6 N., R. 2 E.

B4
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Siltstone and sandstone, dark green to black; thin fossiliferous limestones
near base; glauconitic; contains gypsum crystals; well-defined glauconitic
sandstone near top.

Limestone, gray, weathers reddish buff, crystalline, glaucenitic; forms
ledge.

Sandstone and siltstone, dark green, highly glauconitic; fossiliferous, with
thin beds of fossil coquina; ““Belemnites” in place at base; sporadic pebbles
and large sand grains at base.

Siltstone and shale, dark green to gray, glauconitic.

Total thickness of “upper Sundance”.

Contact between “upper Sundance™ and “lower Sundance”.
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Shale, olive green to gray, soft; gypsum crystals at top.

Sandstone, gray, fine-grained to medium-grained, non-glauconitic; interbed-
ded with olive green shale.

Shale, clive green, soft; contains gypsum crystals; lenses of dark green
fine-grained hard sandstone.

Sandstone, white to gray, fine-grained, thin-bedded; some gray shale
partings; forms ledges.

Limestone, brownish gray, sandy; composed chiefly of colites,

Sandstone, gray, fine-grained, thin-bedded; gray shale partings.
Limestone, dark gray, weathering light gray, sandy; composed chiefly of
small gray oolites.

Sandstone, gray to white, fine-grained, thin-bedded; interbedded with
gray shale; forms ledges.

Shale, gray, silty; a few thin beds of grayish white fine-grained sandstone;
poorly exposed.

Sandstone, brownish gray, weathering buff; contains abundant calcareous
oolites and sparse large rounded frosted sand grains; forms ledges.
Limestone, white, weathering buff, sandy, oolitic.

Sandstone, light gray, thin-bedded, fine-grained; abundant calcareous
oolites.

Limestone, grayish white, fine-grained, sandy.

Sandstone, gray, weathering brown to ycllowish, fine-grained, with small
rounded red grains scattered among clear quartz grains of the same size;
thin greenish sandy shale parting at top.

Limestone, gray, interbedded with grayish brown sandstone and greenish
gray shale; some red oolites and large rounded sand grains.

Shale, grayish green, silty, soft; a lens of salmon-colored siliceous material
2 inches thick.

Sandstone, shale, and limestone, interbedded. Sandstone is gray to
greenish and reddish, limy, very fine-grained, oolitic. Shale is dark green-
ish gray, sandy. Limestone is brownish gray, oolitic, sandy.

Sandstone and siltstone, dark red and brown, very fine-grained, moderately
soft. One mile southwest the following fossils were collected from this
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Litkologic Characier
bed (U.5.G.5. Loc. 19358) Trigsmia quadrangularis Whitfield, Plexromya
sp., Cardinia sp,

Total thickness of “lower Sundance”,

Contact between “lower Sundance” and Gypsum Spring formation.
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Dolomite, light gray to white, earthy, dense to porous, irregularly bedded.
Siltstone, brick red near base, purplish red near top, soft; contains thin
beds of grayish green siltstone,

Dolomite, gray, chalky, porous, silty.
Siltstone, lavender, limy, soft.

Dolomite and dolomitic siltstone, gray, lavender, buff, and salmon red,
well-bedded to poorly bedded, moderately hard; forms ledges.

Limestone, light gray, fine-grained, sub-lithographic, poorly bedded.
Siltstone, dark red, slightly mottled with green.

Dolomite, white, chalky, mottled with lavender color, fine-grained, hard
homogeneous.

Siltstone, dark red, slightly mottled with green.

Dolomirte, white, chalky, mottled with lavender color, fine-grained, hard,
homogeneous.

Siltstone, dark red, slightly mottled with green.

Dolomite, gray and red, weathers reddish buff, homogeneous, crystalline,
limy, slabby.

Limestone, gray, porous to dense, sub-lithographic to crystalline.
Dolomite, white, chalky, homogeneous, hard.

Siltstone, dark red, hard.

Limestone, light gray, poorly bedded, sub-lithographic, interbedded with
reddish and greenish silty shale,

Dolomite, white, chalky, limy, porous, poorly bedded.

Siltstone, dark red to brick red; some green mottling.

Gypsum, white, crystalline,

Siltstone, dark red, mottled with black spots.

Gypsum, white; interbedded with thin red shale laminae; forms cliff.

Siltstone, dark red, interbedded with fine-grained red sandstone; poorly
exposed.

L]

Total thickness of Gypsum Spring formation.

Contact between Gypsum Spring formation and Nugget sandstone. Because of poor exposures the
contact is only approximate.
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Sandstone and siltstone, dark red; some small angular fragments of white
to yellow siltstone; poorly exposed.

Sandstone, dark red, fine-grained; many small rounded grains and a few
large frosted grains; many small angular fragments of white to yellow
siltstone,

Sandstone, bluish gray, stained yellowish brown; large rounded frosted
quartz grains in matrix of smaller rounded grains.

Sandstone, dark red; some bluish gray sandstone beds; large rounded
frosted quartz grains in finer-grained matrix.

Sandstone, dark red, shaly; large rounded frosted quartz grains in a finer-
grained matrix; some small black grains; angular fragments of yellow
siltstone from underlying rocks reworked into basal part of sandstone.

Total thickness of Nugget sandstone.

Contact between Nugget sandstone and Popo Agie member of Chugwater formation.

35

7

Silestone, mustard yellow; sporadic large rounded sand grains in lower part,



24 Geological Survey of Wyoming

Offset 124 miles southwest to the center of sec. 10, T. 6 N,, R. 2 E. Nowhere in this area is the
entire Popo Agie section exposed, nor are there key beds on which to offset.  Therefore, the thick-
ness of the interval between the top of the Popo Agie member and Alcova limestone member of the
Chugwater formation is an approximation.

Thickness
Unit (in feet) Lithologic Character
3+ 37 Covered interval. Prébably underlain chiefly by red siltstones, red and

purple shales, and fine-grained red sandstones.

13 68 Shale, grayish purple to maroon, silty, limy; many limestone nodules which
are ferruginous; gypsum nodules in lower half; 6 inches of limestone pellec
conglomerate 2 feet below top.

32 20 Sandstone, light orange-red, fine-grained, limy, soft; 2 feet of white sand-
stone forms ledge at base.

31 14 Shale, grayish purple, very limy; many small limestone nedules; a 6-inch
bed of nodular limestone 5 feet above base.

30 39 Sandstone and shale. Purplish gray limy silty shale alternates with gray
to purplish massive to thin-bedded fine-grained limy sandstone.

29 31 Sandstone and conglomerate. Sandstone is light orange-red, fine-grained,

limy, interbedded with irregular lenses of purplish gray limestone pellet
conglomerate. Conglomerate most abundant near top and bottom of unir.

28 52 Sandstone, light brownish red to gray, fine-grained; chiefly clean but with
a few soft shaly beds; lower half forms cliff.
27 36 Sandstone, light brownish red, fine-grained to medium-grained; some

larger well-rounded and frosted grains in a finer matrix; forms massive
smooth cliff; irregular thin bedding; striking cross-lamination in part;
lithologically identical to Nugget sandstone; small angular fragments of
underlying Alcova limestone in lower 1 foot.

Top of Alcova limestone member of Chugwater formation.

26 4 Limestone, gray, with some violet red laminae and surface stains; finely
crystalline vo sub-lithographic; laminated, with irregular contorted laminae;
hard; forms prominent ledge.

Contact between Alcova limestone member and Red Peak member of Chugwaler formation.

25 8 Sandstone, light yellowish brown, with irregular layers of pastel pink and
violet; fine-grained to medium-grained; limy, soft.

24 [; Sandstone and shale, light brownish red; sandstone very fine-grained and
slabby; shale silty and soft.

23 52 Sandstone, light brownish red, fine-grained, moderately clean, with little

silt content in lower half; silty and shaly in upper half; limy; lower half
forms two preminent ledges.

22 151 Sandstone, light brownish red, slabby; 2 feet of bluish violet waxy shale and
thin-bedded dolomitic siltstone 62 feet above base; upper half of unit
chiefly silty shale interbedded with soft shaly sandstone.

Fault.

21 273 Estimated interval of section cut out by fault. This figure derived by
subtracting thickness of beds between top of Alcova limestone and fault
plus thickness of beds between fault and base of Chugwater formation
from total thickness of unfaulted interval of gog feet between top of Alcova
limestone and base of Chugwater formation as measured by plane table
14 mile northeast.

20 155 Sandstone, and shale. Sandstone is light brownish red, soft, shaly, thin-
bedded, ripple-marked. Shale is brownish marcom, silty. Some thin
beds of greenish gray limy sandstone. Three prominent ledges of sand-
stone 1§ feet thick at top of unit; jo feet thick, so feet below top; and 10
feet thick 100 feet below top.

19 101 Sandstone, light brownish red, fine-grained, shaly, limy, thin-bedded;
many beds ripple-marked; in beds 2 to 10 feet thick, alternating with beds
of more clayey and finer-grained sandstone and marcon shale 1 to § feet
thick; lower two-thirds forms prominent cliff.
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Litholsgic Character

Sandstone, siltstone, and shale. Sandstone is brownish red, fine-grained,
clayey, soft in lower half, grading up into sequence of brownish red shaly
sandstone and shale interbedded in about equal amounts; limy; two beds
of greenish gray sandstone, each 4 feet thick, one 41 feet below top, and
the other 20 feet below top.

Siltstone, light ocher; slightly limy or dolomitic; blocky in upper part,
thin-bedded in lower part; soft; color change at top is sharp and even;
poorly exposed in part.

Total thickness of Chugwater formation.

Contact between Chugwater and Dinwoody formations.

16 13
15 8
14 4
I3 5
1 1
11 5
o 6
9 3
70

Limestone, dolomitic limestone, and dolomite. Unit consists chiefly of
finely crystalline sandy limestone with thin beds of sub-lithographic dol-
omite. A six-inch bed of porous brownish violet crystalline limestone is
present near middle. Some grayish green silty shales are present in upper
part. Sequence is thin-bedded, slabby, ripple-marked.

Siltstone, greenish gray, weathering tan, shaly, very shightly limy or dol-
amitic, slabby; harder near top; intertongues with overlying unit.
Dolomite and dolomitic limestone, gray to tan; some greenish layers near
top; fine-grained, sandy, very thin-bedded and slabby; forms ledge.
Limestone, white to gray, soft, chalky; thin lenses of dolomite; grayish
violet layers of crystalline sandy limestone near base.

Breccia, consisting of fragments of laminated white chalky dolomiee in a
matrix of very limy fine-grained sandstone; some spongy masses of lime-
stone; in places the dolomite is contorted without being brecciated; thin
partings of grayish green silty shale near top.

Sandstone and shaly dolomite, light tan, weathering brown; somé green
layers, thin-bedded; shale blocky and soft.

Sandstone, light tan to gray with greenish tinges, very ﬁne-gramed clayey,
non-calcareous, thin-bedded; ripple marks conspicuous in some beds;
forms slabby ledge.

Partially covered interval; sporadic outcrops of tan thin-bedded platy soft
dolomitic shales and siltstones. Basal contact sharp and uneven; over-
lain by 6 inches of fine-grained sandstone; contrasts sharply with under-
lying crystalline limestone and dolomate.

Tatal thickness of Dinwoedy formation.

Contact between Dinwoody and Phosphoria formations. The underlying beds were measured about
one-fourth mile to the north. Offset was made on the dolomitic limestone directly below the
contact. Because of structural complications, and possible slight facies changes, there may be a
discrepancy in correlation of as much as 20 feet.

8 15
7 33
6 25
5 137
4 4

Limestone and dolomitic limestone bed 1t foot thick, at top, violet gray,
crystalline, porous, hard, weathering to a rough surface, Remainder of
interval is covered.

Limestone, gray, medium crystalline, hard; dolomitic in part; local abun-
dance of white to gray chert, especially in upper part; much pyrite; massive
to well bedded; weathers to a rough surface; softer layers clayey 2nd glau-
conitic; fnssd:!’emns throughout but fossils more abundant in softer layers.

Chert and limestone in proportion of 7 to 3. Chert is gray, in irregular
nodules as much as 2 inches thick, with thinner branches roughly aligned
in layers in a matrix of grayish violet crystalline limestone; some round
nodules of white granular chert 1 inch in diameter; hard, massive; forms
prominent cliff.

Covered interval, probably underlain by soft clayey limestones and dol-
omites, and gray shales.

Chert, white to brownish gray, granular; irregular beds as much as 2 inches
thick; hard; a few thin beds of limestone; some crystalline quarez in upper
1 foot.
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Lithologic Character

Sandstane, gray to white, cross-bedded, medium-grained; limonitic layer
at top; forms low ridge.

Lignite, black to brown, silty, friable, very impure; fern frond colleceed
from top of unit one mile northwest along strike,

Partially covered interval; some outcrops of brown shaly sandstone.

Sandstone, brownish gray, medium-grained, limonitic; forms prominent
ridge on east side of valley,

Partially covered interval; apparently underlain chiefly by gray shale and
gray to brown sandstone. The following beds were measured in this
interval four miles northwest, in sections 17 and 18, T. 1 S, R. 1 W., Wind
River Meridian. The base of this supplementary section can be correlated
with the main section of the base of the Frontier formation, but it is not
at all certain whether the uppermost sandstone in the supplementary
section correlates with any part of sandstone unit 234 or with some lower
sandstone not exposed along Mill Creek.

14 Sandstone, buff, cross-bedded, medium-grained; numerous black
grains; overlying rocks not exposed.

13 Shale, gray; some thin sandstone beds; poorly exposed.

27 Sandstone, gray to buff, cross-bedded, medium-grained, slightly
limy; numerous black grains.

188 Covered interval; apparently underlain by gray sandy shale with a
few brown and gray sandstones.

5o Shale, gray; thin brown sandstone layers,

Bentonite, gray, plastic.

9 Sandstone, gray, medium-grained; poorly bedded; abundant black
grains; numerous limonitic layers.

15 Sandstone, yellow to brown, and gray, fine-grained; many black
grains; limonitic; a 5-foot hard ledge near middle; thin ferruginous
layer at tap.

16 Sandstone, yellowish brown to gray, fine-grained, limonitic; many
black grains.

27 Shale, black, silty; some sandy layers.

8 Sandstone, white, greenish on fresh surface, medium-grained, sub-
angular grains; abundant black grains,

9 Sandstone, white, very soft; tuffaceous matrix, green on fresh
surface; very fine quartz grains; black and green accessory mineral
grains; forms badlands.

1 Sandstone, brown, hard, limonitic; filled with wood and plant
fragments.

30 Sandstone, white, very soft; tuffaceous matrix, green on fresh
surface; very fine quartz grains; black and green acocessory mineral
grains; forms badlands.

1 Sandstone, gray to yellow, cross-bedded, laminated, fine-grained;
some carbonaceous partings.

2 Shale, black, fissile.

Sandstone, gray to yellow, cross-bedded, laminated, fine-grained;
some carbonaceous partings.

Shale, black, fissile,

Sandstone, gray to yellow, cross-bedded, laminared, fine-grained;
some carbonaceous partings.

66 Shale, black, fissile; a few thin black siltstone partings; a few limo-
nitic sandstone partings,

12 Sandstone, yellowish brown, medium-grained, cross-bedded in pare;
abundant black grains; near top are numerous black chert pebbles
as much as 34 inch in diameter.

5 Sandstone, yellowish brown, wvery thin-bedded, soft, medium-
grained.
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Thickness
Unit (in feet) Litkologic Character
20 Sandstone, yellowish brown, medium-grained, slightly limy; abun-
dant black grains; forms cliff. The base of this sandstone is the
base of the Frontier formation and correlates with the base of unit
232 in the section along Mill Creek.
232 15 Sandstone, gray, weathers yellowish brown, medium-grained; cross-bedded
in part, slightly limy; numerous black grains.

878 Approximate total thickness of Frontier formation.

Contact between Fromtier formation and Mowry shale. ‘This contact is exceptionally sharp and is
well exposed throughout much of this area.

Offset 2 miles WNW to C east line section 29, T. 1 5., R. 1 W,

231 §0 Shale, drab gray, carbonaccous, fissile, non-siliceous.

230 120 Shale, gray, weathering silvery gray, hard, siliceous; top of ridge 25 feet
above base; remainder of unit on black slope and not too well exposed.

229 2 Siltstone, gray, weathering silvery gray to pinkish, siliceous, very hard,

228 130 Shale, dark gray, weathering silvery gray, hard; a few thin creamy white
bentonites; some very hard layers.

227 145 Shale, dark gray, weathering silvery gray, siliceous, hard; silty in part;
numerous creamy gray bentonitic layers comprising about 25%, of unit.

226 135 Shale, dark gray, weathering silvery gray, hard, siliceous; silty in part;

numerous fish scales; 3 feet of bentonite 38 fect above base; § feet of benton-
ite 63 feet above base; numerous thin bentonite beds and partings in upper
half.

582 Total thickness of interval between top of Mowry shale and top of Muddy
sandstone member of the Thermopolis shale.

Contact between upper Back shale member and Muddy sandstone member of Thermopolis Sformaiion is
probably at this point.

Offset 34 mile southeast to NE2{ sec. 32, T. 15, R. 1 W,

22§ 18 Partially covered interval; apparently underlain by sandstone, yellow to
gray, moderately fine-grained; possibly some thin black shale beds.

224 15 Sandstone, yellow and gray; abundant black grains; some chalky chert(?)
grains; cross-bedded in part; ferruginous; forms ridge.

223 10 Partially covered interval; apparently underlain by gray to black carbona-
ceous flaky shale.

222 38 Sandstone, gray, cross-bedded, fine-grained to coarse-grained; some chert

grains; some small chert pebbles near top.

81 Total thickness of Muddy sandstone member of Thermoloplis shale.

Contact between Muddy sandstone menber and lower black shale member of Thermapolis shale.
Offset 4 miles northwest to SW 1§ section 12 T. 1 5, R. 2 W,

221 204 Partially covered interval; some exposures of black fine-grained flaky
fissile soft shale with some thin partings of yellowish white bentonite,
some ferruginous concretions, and thin beds of fine-grained gray sand-
stone. This interval was measured in three places in the area and this
seems to be the most reliable section.

204 Total thickness of lower black shale member of Thermopolis shale.

Contact between Thermopolis shale and ““Rusty beds™® of Cloverly formation.
Offset 434 miles southeast to SE}{ section 32, T. 1 S, R. 1 W,

220 40 Sandstone, rusty brown, fine-grained, limonitic; lower part massive, over-
lain by black soft shale about 5 feet thick; overlain by 8 feet of platy thin-
bedded sandstone; poorly exposed.
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Thickmess
Uit (in feet)
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Lithologic Character

Contact between “Rusty bed:” and variegated claystone member of Claverly formation.

a1g 65
218 20
217 1
216 16
215 4
214 5
213 42
212 8
211 19
210 9
209 26
208 2
207 13
206

208

204 1
203 12
202 2
201 1
200 24
199 45

Claystone, grayish purple, soft; zone of limestone nodules as much as &
inches in diameter 5 feet abeve base and another one jo feet above base.

Claystone, greenish gray, blocky, soft.
Limestone nodules, gray; knobby on surface; sublithographic.
Claystone, olive green in basal 5 feet, pale green in upper part, blocky, soft.

Claystone, green, soft, blocky, with zone of gray knobby sublithographic
limestone nodules at base; zone of creamy white non-calcareous claystone
nodules at top.

Claystone, green and maroon, soft, blocky.
Sandstone, gray, sparkly; thin green shale partings; cross-bedded in part;
forms ridge.

Sandstone or sandy siltstone, yellowish gray; very fine quartz grains in
finer-grained matrix; sporadic coarse quartz grains.

Claystone, green, sandy.

Sandstone, buff to yellow, green at top, ﬁne—gra.ined..

Claystone, purple and maroon, soft, blocky.

Sandstone, gray, stained purple, fine-grained, limonitic.

Claystone, green, sandy; some marcon and gray zones.

Sandstone, yellow, friable, fine-grained; sparse red grains.

Claystone, maroon; speradic polished pebbles.

Limestone, white, sandy. This unit grades laterally to a fine-grained

limy sandstone with abundant red and black mineral grains 75 feet north
of measured section.

Claystone, maroon and green, sandy; an emerald green very sandy and
limy parting 4 feet below top.

Sandstone, white with greenish tint, thin-bedded, fissile, limy; some chert
grains.

Limestone nodules, creamy white, moderately pure,

Partially covered interval; apparently sandstone, drab to tan; some drab
shale; uppermost bed is yellowish medium-grained sandstone.

Sandstone and conglomerate, buff to yellow; coarse-grained sparkling
sandstone with abundant quartz crystal facets, clean, cross-bedded, numer-
ous chert grains; intertongues with large and small lenses of chert pebble
conglomerate in which pebbles are commonly less than an inch in diameter
but which in places are as much as 4 inches in diameter,

Base of guariz crystal sandstone and conglomerate zome, possibly marking comtact between Clagerly
and Morrison farmations. Thereis a sharp lithologic change at this point and underlying sandstones
are less sparkly, contain more interstitial clay, and conglomerates are absent. Claystones contain
more silty material and colors are dull below this point.

198 29
197 25
196 37
]gs 12

465

Sandstone, yellowish brown, cross-bedded, medium-grained; central part
poorly exposed; upper 5 feet poorly exposed; forms cliffs. Along strike
where contact with overlying unit is exposed, conglomerates have cut
conspicuous channels in the soft uppermost sandstone of this unit.
Partially covered interval; some exposures of greenish gray shale and
claystone interbedded with soft fissile greenish gray shaly sandstone.
Sandstone, buff to brown, medium-grained; massive in part; cross-bedded
in part; some green shale pebbles; forms cliff,

Sandstone, white to greenish, medium-grained; thin irregular bedding;
numerous pale green and sparse bright green grains; some soft green shale
pebbles.

Total thickness of Cloverly and Morrison formations, undivided.

Contact between Morrison formation and “upper Sundance”.
Offset 3{ mile northwest to E34E!4 section 31, T. 1 8., R. 1 W,

34 5

Shale, green, fissile, non-glauconitic.
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Lithologic Character

Claystone, gray, stained yellow, soft, blocky; forms prominent zone.

Claystone and siltstone, brilliant red, interbedded with dull red and yellow
zones; some layers of red sandstome and quartzite; bright red claystone
and silestone at top.

Cowered interval on valley floor. Probably underlain by purple and gray
claystone and siltstone,

Conglomerate and sandstone, Conglomerate consists of rounded chert
fragments ranging in size from coarse sand to pebbles one inch in diameter;
fairly well sorted. Sandstone is white, cross-bedded, with rounded to
subangular grains; soft, porous, sparkling with abundant quartz crystal
facets; some irregular limonitic staining. Both conglomerate and sand-
stone are apparently channel deposits cut into underlying rocks.

Possible contact between Cloverly and Morrison formations. There is a marked lithologic change ar
this point. There are no quartz crystal sandstones and conglomerates below. The underlying
sandstone grades laterally into dully variegated claystone.

102

162

gh1

Sandstone, white; forms conspicuous rounded smooth cliff; medium-grained
to fine-grained; remarkably homogeneous, moderately soft, porous; some
limonite-stained zones. At 70 and 125 feet above base of cliff are lenses
of gray compact limy sandstone weathering light brown. The upper
32 feet is soft, very argillaceous with pale greenish white color and con-
taining hard sandstone balls up to 1 foot in diameter, with small round
ironstone centers.

Total thickness of Cloverly and Morrison formations, undivided.

Contact between Morrison formation and “upper Sundance”. This contact appears gradational,
possibly because of extensive reworking of sandstone of the “upper Sundance” at the time of
" deposition of the remarkably thick sandstone of the Morrison formation.

101

100

98
97

95

94

93

o1

&8

15

19

19

13

Sandstone, gray to green; pale green glauconite in rounded grains near
base; fine rounded grains of bright and pale green glauconite near middle;
medium-grained to fine-grained, thin-bedded; seweral thin beds of hard
very limy greenish gray sandstone containing lenses of green shale near
base.

Limestone, gray, greenish, and brick red, very sandy; finely disseminated
bright green glauconite; forms conspicuous dip slopes.

Sandstone, light grayish green, medium-grained to fine-grained; soft and
friable; abundant finely disseminated bright green glauconite.

Siltstone, dark red to brick red.

Limestone, red, very hard; forms small ledge; weathers into rounded blocks.
Siltstone, dark grayish green at base, purplish in middle, light green at top;
flaky, fractures into small pieces.

Sandstone, light green, medium-grained, rounded grains; abundant grains
of bright green glauconite; even-textured, soft, friable, thin-bedded, cross-
bedded in part.

Sandstone, greenish gray, weathering yellow; many black grains and
rounded bright green glauconite grains; friable, medium-grained, soft;
hard ledge at top.

Sandstone, yellowish green, medium-grained; rounded orange and black
mineral grains; abundant glauconite; moderately soft; forms conspicuous
cliff; massive to thickly bedded; 4.5 feet above base is 1 foot of gray sandy
fine-grained glauconitic limestone.

Sandstone, gray, weathering yellow, medium-grained; rounded grains of
black mineral and bright green glauconite,

Sandstone, grayish green, weathering buff, medium-grained, soft, friable;
one thin bed of sandy limestone.

Covered interval, probably underlain by gray glauconitic soft sandstone,

Limestone, gray, weathering light brown, very sandy, fossiliferous, forms
ledge; many black grains and abundant glauconite.
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Unit
B8

87

86

8

Thickness
(inm feet)
18
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Lithologic Character

Sandstone, gray, weathering yellowish to buff; central part hard enough
to form prominent cliff; very limy, glauconitic, fossiliferous; rounded sand
grains; numerous dark mineral grains.

Limestone, brown, with gray and orange flecks; weathers tan; coarsely
crystalline, very hard and compact, fossiliferous; contains small black
mineral grains and glauconite.

Covered interval, apparently underlain by sandstone, yellowish green to
gray, soft, friable, medium-grained, glauconitic.

Limestone, gray, weathering rusty, hard, irregularly bedded, fossiliferous.

Offset one-half mile northeast along strike, to SE SW section 2, T.6 N, R. 2 E.

34

83

8a

81

28

40

1

Ig2

Siltstone and sandstone, dark green to black; thin fossiliferous limestones
near base; glauconitic; contains gypsum crystals; well-defined glauconitic
sandstone near top.

Limestone, gray, weathers reddish buff, crystalline, glauconitic; forms
ledge.

Sandstone and silestone, dark green, highly glauconitic; fossiliferous, with
thin beds of fossil coquina; “ Belemmives™ in place at base; sporadic pebbles
and large sand grains at base.

Siltstone and shale, dark green to gray, glauconitic,

Total thickness of “upper Sundance”.

Contact between “upper Sundance” and “lower Sundance”.

8o
79

78

77

76
78
74

65

LT

63

§
1

12

Shale, olive green to gray, soft; gypsum crystals at top.

Sandstone, gray, fine-grained to medium-grained, non-glauconitic; interbed-
ded with olive green shale.

Shale, olive green, soft; contains gypsum crystals; lenses of dark green
fine-grained hard sandstone.

Sandstone, white to gray, fine-grained, thin-bedded; some gray shale
partings; forms ledges.

Limestone, brownish gray, sandy; composed chiefly of oolites.

Sandstone, gray, fine-grained, thin-bedded; gray shale partings.

Limestone, dark gray, weathering light gray, sandy; composed chiefly of
small gray oolites.

Sandstone, gray to white, fine-grained, thin-bedded; interbedded with
gray shale; forms ledges.

Shale, gray, silty; a few thin beds of grayish white fine-grained sandstone;
poorly exposed.

Sandstone, brownish gray, weathering buff; contains abundant calcareous
oolites and sparse large rounded frosted sand grains; forms ledges.
Limestone, white, weathering buff, sandy, oolitic.

Sandstone, light gray, thin-bedded, fine-grained; abundant calcareous
oolites.

Limestone, grayish white, fine-grained, sandy.

Sandstone, gray, weathering brown to yellowish, fine-grained, with small
rounded red grains scattered among clear quartz grains of the same size;
thin greenish sandy shale parting at top.

Limestone, gray, interbedded with grayish brown sandstone and greenish
gray shale; some red oolites and large rounded sand grains.

Shale, grayish green, silty, soft; a lens of salmon-colored siliceous material
2 inches thick.

Sandstone, shale, and limestone, interbedded. Sandstone is gray to
greenish and reddish, limy, very fine-grained, oolitic. Shale is dark green-
ish gray, sandy. Limestone is brownish gray, ocolitic, sandy.

Sandstone and siltstone, dark red and brown, very fine-grained, moderately
soft. One mile southwest the following fossils were collected from this
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Litkologic Character
bed (U.5.G.S. Loc. 19358) Trigonia quadrangularis Whitfield, Plenromya
sp., Cardinia sp.

Total thickness of “lower Sundance”.

Contact between “lower Sundance” and Gypsum Spring formation.

62
61

6o
59
58

57
56
55

54
53

52
g

]
49
48
47

46
45
44
43
42
41

9
Jo

3
4
11

[

5]

B ow
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175

Dolomite, light gray to white, earthy, dense to perous, irregularly bedded.

Siltstone, brick red near base, purplish red near top, soft; contains thin
beds of grayish green siltstone.

Dolomite, gray, chalky, porous, silty.
Siltstone, lavender, limy, soft.

Dolomite and dolomitic siltstone, gray, lavender, buff, and salmon red,
well-bedded to poorly bedded, moderately hard; forms ledges.

Limestone, light gray, fine-grained, sub-lithographic, poorly bedded.
Siltstone, dark red, slightly mottled with green.

Dolomite, white, chalky, mottled with lavender color, fine-grained, hard,
homogeneous.

Siltstone, dark red, slightly mottled with green.

Dolomite, white, chalky, mottled with lavender color, fine-grained, hard,
homogeneous. -
Silestone, dark red, slightly mottled with green.

Dolomite, gray and red, weathers reddish buff, homogeneous, crystalline,
limy, slabby,

Limestone, gray, porous to dense, sub-lithographic to crystalline.
Dolomite, white, chalky, homogeneous, hard.
Siltstone, dark red, hard.

Limestone, light gray, poorly bedded, sub-lithographic, interbedded with
reddish and greenish silty shale.

Dolomite, white, chalky, limy, porous, poorly bedded.

Siltstone, dark red to brick red; some green mottling.

Gypsum, white, crystalline.

Siltstone, dark red, mottled with black spots.

Gypsum, white; interbedded with thin red shale laminae; forms cliff.

Siltstone, dark red, interbedded with fine-grained red sandstone; poorly
ex

Total thickness of Gypsum Spring formation.

Contact between Gypsum Spring formation and Nugget sandstone. Because of poor exposures the
contact is only approximate.

40

39

38
37

36

8

44

Sandstone and siltstone, dark red; some small angular fragments of white
to yellow siltstone; poorly exposed.

Sandstone, dark red, fine-grained; many small rounded grains and a few
large frosted grains; many small angular fragments of white to yellow
siltstone.

Sandstone, bluish gray, stained yellowish brown; large rounded frosted
quartz grains in matrix of smaller rounded grains.

Sandstone, dark red; some bluish gray sandstone beds; large rounded
frosted quartz grains in finer-grained matrix.

Sandstone, dark red, shaly; large rounded frosted quartz grains in a finer-
grained matrix; some small black grains; angular fragments of yellow
siltstone from underlying rocks reworked into basal part of sandstone.

Total thickness of Nugget sandstone.

Contact between Nugget sandstone and Popo Agie member of Chugwater formation.

35

7

Silestone, mustard yellow; sporadic large rounded sand grains in lower part.
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Offset 15 miles southwest to the center of sec. 10, T. 6 N., R, 2 E. Nowhere in this area is the
entire Popo Agie section exposed, nor are there key beds on which to offser.  Therefore, the thick-
ness of the interval between the top of the Popo Agie member and Alcova limestone member of the
Chugwater formation is an approximation.

Thickness
Unit (inm feet) Lithologic Character
34 17 Covered interval. Prébably underlain chiefly by red siltstones, red and

purple shales, and fine-grained red sandstones.

13 68 Shale, grayish purple to maroon, silty, limy; many limestone nodules which
are ferruginous; gypsum nodules in lower half; 6 inches of limestone pellet
conglomerate 2 feet below top.

12 10 Sandstone, light orange-red, fine-grained, limy, soft; 2 feet of white sand-
stone forms ledge at base.

3t 1y Shale, grayish purple, very limy; many small limestone nodules; a 6-inch
bed of nodular limestone § feet above base,

30 19 Sandstone and shale. Purplish gray limy silty shale alternates with gray
to purplish massive to thin-bedded fine-grained limy sandstone.

29 3t Sandstone and conglomerate. Sandstone is light orange-red, fine-grained,

limy, interbedded with irregular lenses of purplish gray limestone pellet
conglomerate. Conglomerate most abundant near top and bottom of unit.

28 52 Sandstone, light brownish red to gray, fine-grained; chiefly clean but with
a few soft shaly beds; lower half forms cliff.

a7 36 Sandstone, light brownish red, fine-grained to medium-grained; some
larger well-rounded and frosted grains in a finer matrix; forms massive
smooth cliff; irregular thin bedding; striking cross-lamination in part;
lithologically identical to Nugget sandstone; small angular fragments of
underlying Alcova limestone in lower 1 foot.

Top of Alicova limestone member of Chugwater formarion.

26 4 Limestone, gray, with some violet red laminae and surface stains; finely
crystalline to sub-lithographic; laminated, with irregular contorted laminae;
hard; forms prominent ledge.

Contact between Alcova limestone member and Red Peak member of Chugwater formation.

25 8 Sandstone, light yellowish brown, with irregular layers of pastel pink and
violet; fine-grained to medium-grained; limy, soft.

24 5 Sandstone and shale, light brownish red; sandstone very fine-grained and
slabby; shale silty and soft.

23 52 Sandstone, light brownish red, fine-grained, moderately clean, with little

silt content in lower half: silty and shaly in upper half; limy; lower half
forms two prominent ledges.

22 151 Sandstone, light brownish red, slabby; 2 feet of bluish violet waxy shale and
thin-bedded dolomitic siltstone 62 feet above base; upper half of unit
chiefly silty shale interbedded with soft shaly sandstone.

Fault.

21 273 Estimated interval of section cut out by fault. This figure derived by
subtracting thickness of beds between top of Alcova limestone and faule
plus thickness of beds between fault and base of Chugwater formation
from total thickness of unfaulted interval of gog feet between top of Alcova
limestone and base of Chugwater formation as measured by plane table
34 mile northeast.

20 155 Sandstone, and shale. Sandstone is light brownish red, soft, shaly, thin-
bedded, ripple-marked. Shale is brownish maroon, silty. Some thin
beds of greenish gray limy sandstone. Three prominent ledges of sand-
stone 15 feet thick at top of unit; jo feet thick, 5o feer below top; and 10
feet thick 100 feet below top.

19 101 Sandstone, light brownish red, fine-grained, shaly, limy, thin-bedded;
many beds ripple-marked; in beds 2 to To feet thick, alternating with beds
of more clayey and finer-grained sandstone and maroon shale 1 to § feet
thick; lower two-thirds forms prominent cliff,
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18 123

17 al
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Litholagic Character

Sandstone, siltstone, and shale. Sandstone is brownish red, fine-grained,
clayey, soft in lower half, grading up into sequence of brownish red shaly
sandstone and shale interbedded in about equal amounts; limy; two beds
of greenish gray sandstone, each 4 feet thick, one 41 feet below top, and
the other 20 feet below top.

Siltstone, light ocher; slightly limy or dolomitic; blocky in upper part,
thin-bedded in lower part; soft; color change at top is sharp and even;
poorly exposed in part.

Total thickness of Chugwater formation.

Contact between Chugwater and Dinwoody formations.

16 13
15 8
14 2
A3 ¥
1z 1
11 g
10 ]
9 30
70

Limestone, dolomitic limestone, and dolomite. Unit consists chiefly of
finely crystalline sandy limestone with thin beds of sub-lithographic dol-
omite. A six-inch bed of porous brownish violet crystalline limestone is
present near middle. Some grayish green silty shales are present in upper
part, Sequence is thin-bedded, slabby, ripple-marked.

Siltstone, greenish gray, weathering tan, shaly, very slightly limy or dol-
omitic, slabby; harder near top; intertongues with overlying unit.
Dolomite and dolomitic limestone, gray to tan; some greenish layers near
top; fine-grained, sandy, very thin-bedded and slabby; forms ledge.
Limestone, white to gray, soft, chalky; thin lenses of dolomite; grayish
violet layers of crystalline sandy limestone near base.

Breccia, consisting of fragments of laminated white chalky dolomite in a
matrix of very limy fine-grained sandstone; some spongy masses of lime-
stone; in places the dolomite is contorted without being brecciated; thin
partings of grayish green silty shale near top.

Sandstone and shaly dolomite, light tan, weathering brown; somé green
layers, thin-bedded; shale blocky and soft.

Sandstone, light tan to gray with greenish tinges, very fine-grained, clayey,
non-calcareous, thin-bedded; ripple marks conspicuous in some beds;
forms slabby ledge.

Partially covered interval; sporadic outcrops of tan thin-bedded platy soft
dolomitic shales and siltstones. Basal contact sharp and uneven; over-
lain by 6 inches of fine-grained sandstone; contrasts sharply with under-
lying crystalline limestone and dolomite.

Total thickness of Dinwoody formation.

Contact between Dinwoody and Phosphoria formations. The underlying beds were measured about
one-fourth mile to the north. Offset was made on the dolomitic limestone directly below the
contact. Because of structural complications, and possible slight facies changes, there may be a
discrepancy in correlation of as much as 20 feet.

3 15
7 33
6 a5
5 137
4 4

Limestone and dolomitic limestone bed 1 foot thick, at top, violet gray,
crystalline, porous, hard, weathering to a rough surface. Remainder of
interval is covered.

Limestone, gray, medium crystalline, hard; dolomiric in part; local abun-
dance of white to gray chert, especially in upper part; much pyrite; massive
to well bedded; weathers to a rough surface; softer layers clayey and glau-
conitic; fossiliferous throughout but fossils more abundant in softer layers.
Chert and limestone in proportion of 7 to 3. Chert is gray, in irregular
nodules as much as 2 inches thick, with thinner branches roughly aligned
in layers in a matrix of grayish violet crystalline limestone; some round
nodules of white granular chere 1 inch in diameter; hard, massive; forms
prominent cliff.

Covered interval, probably underlain by soft clayey limestones and dol-
omites, and gray shales.

Chert, white to brownish gray, granular; irregular beds as much as 2 inches

thick; hard; a few thin beds of limestone; some crystalline quartz in upper
1 foot.
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Thickness
Unir (fn feer) Litkolagic Character
3 2 Limestone, white, soft, granular; some hard irregular nodules of brownish
gray crystalline limestone.
2 23 Covered interval; sporadic outcrops of light gray to white hard dolomite

or dolomitic limestone; some soft very shaly tan dolomite or dolomitic
shale; some white granular chert nodules as much as 34 inch in diameter,

1 3 Sandstone, light gray to creamy tan, fine-grained, soft; limestone and
dolomite content increases progressively from bottom to top.

242 Total thickness of Phosphoria formation.

Contact between Phosphoria formation and Tensleep sandstone,

220+  Sandstone, gray, weathering buff to brown, fine-grained to medium-grained;
many well rounded grains, hard and quartzitic on weathered surface but
softer on fresh surface; porous; limy in part.

Base of measured section.

CROOKED CREEK-MILL CREEK COMPOSITE SECTION

This is a composite section as no continuous section can be measured be-
cause of poor exposures throughout much of the area, gentle dips that make
outcrops broad, and minor amounts of squeezing of incompetent formations.
The section extends from about four miles south of the village of Wind River
to a point about 10 miles southwest of this village. It is on the Shoshone Indian
Reservation 12 miles to 1§ miles northwest of the town of Lander, Fremont
County, Wyoming.

The section from the top of the Nugget sandstone to the top of the Frontier
formation was measured along Mill Creek. Details of the Frontier formation
were measured on the south side of Trout Creek. The thicknesses of the
Mowry and Frontier formations are only approximate. The lower black shale
member of the Thermopelis shale was measured on the north side of Crooked
Creek, because sections farther south are apparently distorted. The section
from the Tensleep sandstone to the top of the Nugget sandstone was measured
along Crooked Creek. Plane table intervals of formations between the Big-
horn dolomite and the top of the Tensleep sandstone were measured along the
north side of Trout Creek Canyon, but no attempt was made to describe the
lithologic composition of this part of the section in detail. Units are numbered
consecutively from oldest to youngest.

Thickness
Unit (fn feet) Lithologic Character
Cody shale
240 o+  Shale, gray, sandy, soft, poorly exposed.

Approximate contact between Cody shale and Frontier formation. Poor exposures and the nature
of the contact make it impossible to pick a precise contact point. The contact is arbitrarily placed
at the approximate point below which sandstones predominate and above which sandy shales
predominate.
239 20t  Sandstone, brown, fine-grained; numerous dark grains; numerous gray to
. brown limy concretions and nodules containing an abundant fauna with
both Carlile and Nicbrara affinities (U.S.G.S. Loc, 19542): Bryozoan,
Inoceramus aff. [. fragilis Hall and Meck, Camplonectes sp., Liopistha
(Psilomya) concentrica Stanton, Crassatellites n. sp. Cardium pauperculum
Meek, Legumen aff. L. planulatum Conrad, Cadulns? n. sp., Gyrodes cf.
G. depressa Meek, Anchura cf. A. ruida White, Baculites sp., Scaphites n.
Sp., Placenticeras sp.

238 110 Covered interval, apparently underlain by gray sandy shale.
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237
236

235
234

233

Thickness
(#0_feet)

7

61

547

Geological Survey of Wyoming

Litholagic Character

Sandstone, gray to white, cross-bedded, medium-grained; limonitic layer
at top; forms low ridge.

Lignite, black to brown, silty, friable, very impure; fern frond collected
from top of unit one mile northwest along strike.

Partially covered interval; some outcrops of brown shaly sandstone,

Sandstone, brownish gray, medium-grained, limonitic; forms prominent
ridge on east side of valley,

Partially covered interval; apparently underlain chiefly by gray shale and
gray to brown sandstone, The following beds were measured in this
interval four miles northwest, in sections 17 and 18, T. 1 5., R. 1 W., Wind
River Meridian. The base of this supplementary section can be correlated
with the main section of the base of the Frontier formation, but it is not
at all certain whether the uppermost sandstone in the supplementary
section correlates with any part of sandstone unit 234 or with some lower
sandstone not exposed along Mill Creek.

14

13
27

188

Sandstone, buff, cross-bedded, medium-grained; numerous black
grains; overlying rocks not exposed.

Shale, gray; some thin sandstone beds; poorly exposed.

Sandstone, gray to buff, cross-bedded, medium-grained, slightly
limy; numerous black grains.

Covered interval; apparently underlain by gray sandy shale with a
few brown and gray sandstones.

Shale, gray; thin brown sandstone layers.

Bentonite, gray, plastic,

Sandstone, gray, medium-grained; poorly bedded; abundant black
grains; numerous fimonitic layers.

Sandstone, yellow to brown, and gray, finegrained; many black
grains; limonitic; a 5-foot hard ledge near middle; thin ferruginous
layer at top.

Sandstone, yellowish brown to gray, fine-grained, limonitic; many
black grains.

Shale, black, silty; some sandy layers.

Sandstone, white, greenish on fresh surface, medium-grained, sub-
angular grains; abundant black grains.

Sandstone, white, very soft; tuffaceous matrix, green on fresh
surface; very fine quartz grains; black and green accessory mineral
grains; forms badlands.

Sandstone, brown, hard, limonitic; filled with wood and plant
fragments.

Sandstone, white, very soft; tuffaceous matrix, green on fresh
surface; very fine quartz grains; black and green accessory mineral
grains; forms badlands.

Sandstone, gray to yellow, cross-bedded, laminated, fine-grained;
some carbonaceous partings.

Shale, black, fissile.

Sandstone, gray to yellow, cross-bedded, laminated, fine-grained;
some carbonaceous partings.

Shale, black, fissile.

Sandstone, gray to yellow, cross-bedded, laminated, fine-grained;
some carbonaceous partings.

Shale, black, fissile; a few thin black siltstone partings; a few limo-
nitic sandstone partings.

Sandstone, yellowish brown, medium-grained, cross-bedded in part;
abundant black grains; near top are numerous black chert pebbles
as much as !4 inch in diameter.

Sandstone, yellowish brown, very thin-bedded, soft, medium-
grained.
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Thickness
Unir (o feer) Lithologic Character
20 Sandstone, yellowish brown, medium-grained, slightly limy; abun-
dant black grains; forms cliff. The base of this sandstone is the
base of the Frontier formation and correlates with the base of unit
232 in the section along Mill Creek. )
232 15 Sandstone, gray, weathers yellowish brown, medium-grained; cross-bedded
in part, slightly limy; numerous black grains.
878 Approximate total thickness of Frontier formation.

Contact between Frontier formation and Mowry shale. This contact is exceptionally sharp and is
well exposed throughout much of this area.

Offset 2 miles WNW to C east line section 29, T. 1 5, R. 1 W.

231 50 Shale, drab gray, carbonaceous, fissile, non-siliceous.

230 120 Shale, gray, weathering silvery gray, hard, siliceous; top of ridge 25 feet
above base; remainder of unit on black slope and not too well exposed.

229 2 Siltstone, gray, weathering silvery gray to pinkish, siliceous, very hard.

228 130 Shale, dark gray, weathering silvery gray, hard; a few thin creamy white
bentonites; some very hard layers.

237 145 Shale, dark gray, weathering silvery gray, siliceous, hard; silty in part;
numerous creamy gray bentonitic layers comprising about 259 of unit.

226 135 Shale, dark gray, weathering silvery gray, hard, siliceous; silty in part;

numerous fish scales; 3 feet of bentonite 38 feet abowve base; g feet of benton-
ite 63 feet above base; numerous thin bentonite beds and partings in upper
half.

82 Total thickness of interval between top of Mowry shale and top of Muddy
sandstone member of the Thermopolis shale.

Comiact between upper black shale member and Muddy sandstone member of Thermopolis formation is
probably at this point.

Offset 3{ mile southeast to NE14 sec. 32, T. 1 5, R. 1 W.

22¢ 18 Partially covered interval; apparently underlain by sandstone, yellow to
gray, moderately fine-grained; possibly some thin black shale beds.

224 15 Sandstone, yellow and gray; abundant black grains; some chalky chert(?)
grains; cross-bedded in part; ferruginous; forms ridge.

223 -] Partially covered interval; apparently underlain by gray to black carbona-
ceous flaky shale.

223 38 Sandstone, gray, cross-bedded, fine-grained to coarse-grained; some chert

grains; some small chert pebbles near top.

81 Tatal thickness of Muddy sandstone member of Thermoloplis shale.

Contact between Muddy sandstone member and lower black shale member of Thermopolis shale,
Offset 4 miles northwest to SW14 section 12 T. 1S, R. 2 W.

221 204 Partially covered interval; some exposures of black fine-grained flaky
fissile soft shale with some thin partings of yellowish white bentonite,
some ferruginous concretions, and thin beds of fine-grained gray sand-
stone. This interval was measured in three places in the area and this
seems to be the most reliable section.

204 Total thickness of lower black shale member of Thermopolis shale.

Contact between Thermopolis shale and “ Rusty beds'" of Cloverly formetion.
Offset 434 miles southeast to SE¥4 section 32, T. 1 5., R. 1 W.

220 40 Sandstone, rusty brown, fine-grained, limonitic; lower part massive, over-
lain by black soft shale about 5 feet thick; overlain by 8 feet of platy thin-
bedded sandstone; poorly exposed.
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Geological Survey of Wyoming

Litholsgic Character

Contact between “Rusty bed:” and variegated claystone member of Cliverly formation.

219 65
218 20
217 1
216 16
arg )
214 5
213 42
212 3
211 19
210 9
209 26
208 2
207 I3
206 z
Ry 4
204 1
203 12
202 2
201 1
200 a5
199 45

Claystone, grayish purple, soft; zone of limestone nodules as much as 6
inches in diameter § feet above base and another one 30 feet above base.

Claystone, greenish gray, blocky, soft.
Limestone nodules, gray; knobby on surface; sublithographic.
Claystone, olive green in basal g feet, pale green in upper part, blocky, soft.

Claystone, green, soft, blacky, with zone of gray knobby sublithographic
limestone nodules at base; zone of creamy white non-calcareous claystone
nodules at top.

Claystone, green and marocn, soft, blocky.

Sandstone, gray, sparkly; thin green shale partings; cross-bedded in part;
forms ridge.

Sandstone or sandy siltstone, yellowish gray; very fine quartz grains in
finer-grained matrix; sporadic coarse quartz grains,

Claystone, green, sandy.

Sandstone, buff to yellow, green at top, Ene-grained..

Claystone, purple and marcon, soft, blocky.

Sandstane, gray, stained purple, fine-grained, limonitic.

Claystone, green, sandy; some maroon and gray zones.

Sandstone, yellow, friable, finc-grained; sparse red grains.

Claystone, marcon; sporadic polished pebbles.

Limestone, white, sandy. This unit grades laterally to a fine-grained

limy sandstone with abundant red and black mineral grains 75 feet north
of measured section.

Claystone, maroon and green, sandy; an emerald green very sandy and
limy parting 4 feet below top.

Sandstone, white with greenish tint, thin-bedded, fissile, limy; some chert
grains.

Limestone nodules, creamy white, moderately pure.

Pardially covered interval; apparently sandstone, drab to tan; some drab
shale; uppermost bed is yellowish medium-grained sandstone.

Sandstone and conglomerate, buff to yellow; coarsegrained sparkling
sandstone with abundant quartz crystal facets, clean, cross-bedded, numer-
ous chert grains; intertongues with large and small lenses of chert pebble
conglomerate in which pebbles are commonly less than an inch in diameter
but which in places are as much as 4 inches in diameter.

Base of quartz crystal sandstone and conglomerate zone, possibly marking comtact between Cloverly
and Morrison formations. ‘There is a sharp lithologic change at this point and underlying sandstones
are less sparkly, contain more interstitial clay, and conglomerates are absent. Claystones contain
more silty material and colors are dull below this point.

18 29
197 28
196 37
I1gg 12

465

Sandstone, yellowish brown, cross-bedded, medium-grained; central part
poorly exposed; upper 5 feet poorly exposed; forms cliffs. Along strike
where contact with overlying unit is exposed, conglomerates have cut
conspicuous channels in the soft uppermost sandstone of this unit.
Partially covered interval; some exposures of greenish gray shale and
claystone interbedded with soft fissile greenish gray shaly sandstone.
Sandstone, buff to brown, medium-grained; massive in part; cross-bedded
in part; some green shale pebbles; forms cliff.

Sandstone, white to greenish, medium-grained; thin irregular bedding;
numerous pale green and sparse bright green grains; some soft green shale
pebbles.

Total thickness of Cloverly and Morrison formations, undivided.

Contact between Morrison formation and “upper Sundance”,
Offset 34 mile northwest to E}E section 31, T. 15, R. 1 W,

194 5

Shale, green, fissile, non-glauconitic,



