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STRATIGRAPHIC SECTIONS OF
UPPER JURASSIC AND LOWER CRETACEOQUS ROCKS
IN THE SOUTHERN BIGHORN MOUNTAINS, WYOMING

by

Arthur Mirsky*

INTRODUCTION

Twenty detailed stratigraphic sections of Upper Jurassic and Lower
Cretaceous rocks were measured in the southern part of the Bighorn
Mountains in north-central Wyoming (Table 1). The area studied includes
southwestern Johnson County, southeastern Washakie County, and north-
western Natrona County (Fig.1). It lies approximately between latitudes
43° 03'N and 43° 14'N and longitudes 106® 45'W and 107° 35'W, and contains
Townships 38 to 47 N., and Ranges 83 to 89 W.

The study was undertaken in order to investigate the stratigraphic rela-
tions, lithologic characteristics, and sedimentary history of the nonmarine
Upper Jurassic and Lower Cretaceous rocks. The stratigraphy has been
discussed in detail in a paper submitted for publication in the Bulletin of the
American Association of Petroleum Geologists, and the results of the
mechanical analysis and heavy mineral studies were presented in a paper
submitted to the Journal of Sedimentary Petrology scheduled to appear in the
December, 1961, or March, 1862, issue.

The stratigraphic section underlain by the marine Sundance formation
and overlain by the lower black shale unit of the marine Thermopolis shale
is preponderantly nonmarine, It is divisible into four natural mappable
units. They may be briefly described from bottom to top as follows. Unit 1
is essentially a variegated mudstone with gray-green predominating over
shades of red. Small conglomeratic channel sandstones locally occur at any
position in the unit but normally are in the middle part, Unit 2 is essentially
a white to gray cross-bedded sandstone which is conglomeratic in many places.
Despite its variable thickness, from 4 to 90 feet, it is mostly resistant to
erosion and is traceable along the eastern and western flanks of the Bighorn
Mountains. Unit 3 is essentially a variegated mudstone like unit 1, but shades
of red predominate over green., This unit includes soft sandstone lenses
throughout and, locally, thin resistant sandstone beds at the top; it is absent
at many places on the eastern flank of the mountains, Unit 4 is black papery

* Institute of Polar Studies, Ohio State University, Columbus, Ohio.
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LOCATION

NO NAME
SECTION T R.
1 East Red Fork Powder River (J)* S5 SE 26 43N | B3W
2 Middle Fork Powder River (J) S NE 33, NW SW 34 | 43N | 83W
3 West Red Fork Powder River (J) SW NE 34 43N | 83w
4 East Barnum (J) W NW 32 43N | 83W
) West Clark Ranch {J) NW NE 23 43N | 83W
6 Pass Creek (J) NW 24 44N | B3W
7 Northwest Clark Ranch (J) S SW 11 43N | 83W
8 Northeast Arminto (N} NE NW 19 38N | 86W
2 North Arminto (N) S SE 10 38N | 8TW
10 Baker Cabin Road (N) E NW, W NE, SE 25 | 39N | 86W
11 Alkali Creek (M) NE NE, NE SE 4 39N | 83W
12 Spring Creek (W) NE 19, NW 20 46N | 8TW
13 Otter Creek (W) NE 7, NW 8 45N | BTW
14 Tensleep (W) SW 24 4TN | B9W
15 North Big Trails (W) SE 19, S 20 45N | 8TW
16 South Big Trails (W) NW 25 43N | 88W
17 Nowood (W) SE 19 (?) 42N | 88w
18 Mayoworth (J) NE 33, NW 34 45N | 83W
19 Willow Creek (N) SW 2, SE 3 40N | 83W
20 Southeast Barnum (J) NW 17 42N | 83W

* (J)--Johnson County; (N)--Natrona County; (W)--Washakie County

Table 1. Names and locations of measured sections, southern Bighorn
Mountains, Wyoming.
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shale interbedded with thin lenticular cross-laminated siltstones and sand-
stones. This unit is both nonmarine and marine in origin and intertongues
with the overlying Thermopolis shale.

The lower mudstone (unit 1) is recognized as the Morrison formation;
the distinctive white sandstone (unit 2) and the overlying upper mudstone
{unit 3) as the Cloverly formation; and the upper black shale and siltstone
(unit 4) as the basal Thermopolis shale. Because of the distinctiveness and
continuity of the white sandstone forming the lower part of the Cloverly for-
mation, this unit has been named the Otter Creek sandstone member of the
Cloverly#*, the type section being along Otter Creek in T, 45 N., R, 8T W.,
(see Section 13). It is not suggested that the term Otter Creek be applied to
the basal conglomeratic sandstone in the Cloverly formation elsewhere in the
Bighorn Mountains, The term is simply a functional one for identifying this
characteristic part of the section in the southern part of the Bighorn Moun-
tains and, perhaps, for a short distance into the subsurface of the adjacent
Bighorn and Powder River Basins. The upper part of the Cloverly is not
named because of its generally poor exposures and absence in many places
along the eastern side of the area, but it is simply referred to as the Mud-
stone member of the Cloverly, Unit 4, although variously placed in the
uppermost Cloverly or lowermost Thermopolis by previous investigators,
has been informally known as the "Rusty Beds" for a long time, and the term
is ingrained in the literature, It has been proposed that this unit formally be
named the Rusty Beds member of the Thermopolis shale,

The Morrison formation is somewhat sandier and the Otter Creek
member of the Cloverly is thicker and more conglomeratic on the western
flank of the Bighorn Mountains than on the eastern flank, suggesting a west-
ern source area for both units. A plot of cross-bedding directions, however,
shows that the source of the Morrison was southwest., Both the Morrison and
the Cloverly have essentially the same heavy-mineral suite, indicating that
they were derived from the erosion of older sedimentary rocks, but in pass-
ing from the Morrison to the Cloverly there is an abrupt increase in percent-
age of rounded zircon and a concomitant decrease in garnet.

The contact between the Morrison and the Cloverly appears to repre-
sent a hiatus, but it does not necessarily correspond to the Jurassic - Cre-
taceous boundary. The hiatus is suggested in part by a combination of the
differences in cross-bed orientation and the zircon-garnet relationship.

The contact between the Otter Creek and Mudstone members of the
Cloverly formation is not well understood because of the generally poor

* The names (l) Otter Creek sandstone member of the Cloverly forma-
tion, (2) Mudstone member of the Cloverly formation, and (3) Rusty Beds
member of the Thermopolis shale were first proposed in the writer's
doctoral dissertation at the Ohio State University in 1960, and were
established by publication in Dissertation Abstracts, Vol. XXI, No. 4,
Qctober, 1960, pp. 850-51, These units will be further defined in a
paper submitted for publication in the Bulletin of the American
Association of Petroleum Geologists.
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exposures. The contact appears even and conformable at many places, but
channeling of the Mudstone member into the Otter Creek member occurs at
other places. Ewidence of intertonguing may exist at measured Section 11 on
the southeast side of the Bighorn Mountains, The implication that the two
members may be more nearly facies equivalents than successive deposits is
in accord with the observation that the few cross-bed orientations noted in the
Mudstone member suggest a source from the northeast, which is opposite to
the source indicated for the Otter Creek member., More evidence is needed
to substantiate this concept,

The contact between the Cloverly formation and the Rusty Beds mem-
ber of the Thermopolis shale is an unconformity. It is because of the uncon-
formity, and because the tidal flat origin of the Rusty Beds member geneti-
cally relates it to the marine Thermopolis shale rather than to the nonmarine
Cloverly, that the Rusty Beds nas been included as the basal unit of the
Thermopolis rather than as the upper unit of the Cloverly.

One of the results of this study is that the Morrison and Cloverly
formations, which constitute the nonmarine section, can be recognized in
this area as discrete units. Many previous workers have been reluctant
to differentiate the nonmarine section into these two formations. A major
reason for this caution appears to be disagreement regarding the placement
of the Morrison-Cloverly contact. If the upper limit of the Morrison is
considered to coincide with the Jurassic-Cretaceous boundary, which need
not be so, then the contact must always be in doubt and the nonmarine sec-
tion properly must be referred to as undifferentiated Morrison-Cloverly.
However, if the two formations are considered only as physical units, it is
believed that it is possible to distinguish between the Morrison and Cloverly
in this area by noting gross lithology, cross-bed orientation, the geometry
of the conglomeratic sandstones, and the heavy mineral content (specifically,
zircon and garnet).



SECTION I: EAST RED FORK POWDER RIVER

Section measured about 0,5 mile north of where Kaycee-Barnum road crosses Red Fork
Powder River, on east side of river. Section begins in Sundance formation in S 1/2 SE 1/4 sec.
26, and continues eastward up slope; offset section begins in Otter Creek sandstone member of
Cloverly formation about 0.3 mile eastward at a point about 500 feet north of the section corner
common to sees. 25, 26, 35, and 36, T. 43 N., R, 83 W., Johnson County, Wyoming. Meas-
ured with Brunton and tape. Strike: N 10° E; dip: 6° 5 80° E.

LOWER CRETACEOQOUS
Thermopolis shale: ( in part )

21,

Feet

Shale, blue-black

Rusty Beds member: 98 feet thick
20, Shale, black, paper-thin, with interbeds and lentils of tan, gray, and brown,

thin-bedded and cross-laminated highly lenticular siltstone to very fine

sandstone, having very coarse grains along bedding: forms slope; siltstone

and very fine sandstone become more prominent upward so that uppermost

B feet is moderately resistant, ledge-forming shaly siltstone to very fine

sandstone; rusty stain along bedding surfaces and fractures locally; heavy

rusty stain in uppermost 1 to 2 feet. ... ..ccaeivnnnn PO . .36.0

18, Shale, black, paper-thin to thin-bedded, with minor siltstone, tan gray,
and brown, cross-laminated and thin-bedded, highly lenticular, with
very coarse grains along bedding; forms slope; several bentonitic (?) beds......42.0
UNCONFORMITY

Cloverly formation: 28 feet thick
Otter Creek sandstone member

18.

Sandstone, white, wery fine to coarse, subround, generally poorly sorted
moderately to well cemented, low-angle cross-bedded; sparkly, sugary;

forms ledge; polished pebbles occur as float on upper surface, which is

slightly undulating; directly overlain by Rusty Beds member at measured

section, but about 200 feet southward it is overlain by 9 feet of lavender

to red mudstone of Mudstone member of Cloverly; this unit forms rim at

top of main slope and is bottom of offset section. ., .....cccrvvnsrersnnrracea.. 28.0

" DISCONFORMITY

UPPER JURASSIC
Morrison formation: 230 feetthick

17,
16.
1&.

(14.

12,

Mudstone, green with purple; SlopPe....c.ccuvnrrrnsnanrrrrmrrsssvscsarnnsns 81,0
Mudstone, red with green; Slope....oovesvansns
Sandstone, gray, very fine to fine, subround, well sorted to moderately
sorted, well cemented, with cross-bedding inclined toward N75°E; includes
green mudstone fragments up to 0.5 inch thick, scattered black chert grains,
and ferruginous nodules; sparkly; thins out eastward within a few hundred

TR T M | R A s ST S Sy S e S L e e PR L
Mudstone, olive-green; covered slope; lalerai equiva.lent of units 10 to 13)

Siltstone to very fine sandstone; similar tounit 11 ... .vivviuninrsanansenenaes LD
Mudstone, green with red-brown spots, streaks, zones, and moitling,

calcareous; breaks in massive pieces; slope........ Cesansasesnssaenaan S |1
Sandstone, gray, very fine, subangular, well cememet] with small-scale
cross-bedding with variable dips; sparkly; with limonite stain; ledge............ 2.0
Midetane, OlIVE=green; BIOPE . ..y oo nesossssteiessessosmessnsessssesseses 350
Sandstone, gray, fine, well cemented, very slightly calcareous in

places; SParkly.. .ocoveesevsnsnnnnn T T T a8 N TP W, |
Sandstone, gray, fine, subround, moderately cemented, cal::arenus-

includes resistant calcified nodules and coalified wood fragments; slope......... 5.0
Sandstone, gray-green, very fine, subround to round, poorly cemented,

calcareous, with small -scale cross-bedding; slope.......ccvvvauns P 8.0

Siltstone, dark-red with green streaks and spots, calcareous; upper 3 feet

is a sandstone, gray-green, very fine, poorly cemented, calcareous, with
interbedded red, calcareous mudstone, in layers less than 0.25 inch thick;

21 P PR S, et e e e e, e 180
Sandstone, gray, very fine, subround, well sorted, pocrly cemented,

calcareous, with small-scale cross-bedding; includes ferruginous nodules

up to 0.5 inch in diameter occurring in layers which parallel bedding but

8



are randomly distributed and non-calcareols .....veveecnnrrnoaans PPk | i |
4. Siltstone, gray, calcareous, with interbedded mudstune. dark~green,

calcareous, in layers less than 0.25 inch thick; soil covered slope............. 3.0
3. BSandstone, similar to unit 5, but sparkly and with sparsely scattered

black chert grains..... i e T A e R RS B e ean s me e e 3.5
2. Mudstone to siltstone, pale green wmth pale red zones, streaks, and

mottling, caleareous; breaks in massive pieces; upper part silty; sparkly;

Eo et a e, I ——— 6.0
1. Sandstone, gray to gray-green, very fme, subround, peorly to moderately

cemented, very to slightly calcareous, cross-bedded; includes minor

amounts of angular to rounded light brownish-red (garnet?) and black and

dark-green (glauconite) grains; cross-bedding is generally poorly defined

unless brought out by weathering: several 2-foot cross-bed sets near top

have beds inclined about 24° toward NB0®E; a silicified log (and fragments)

occurs 2 feet abowve base, strikes N45°E; small bone {ragments occur at

base of upper cliff (8 feet abowve base of unit); unit forms a lower cliff 6

feet high, an upper cliff 21 feet high, with a shaly sandstone undercut

between; basal foot contains some reworked Sundance; laterally, unit

grades into a mudstone section (see Fig. 2)i..cvvvurnaians e e S T 29.0

Total Morrison and Cloverly 258.0

DISCONFORMITY; Sundance-Morrison contact is slightly irregular, but at one
place the relief is 5 feet.

Sundance formation: (in part)
Limestone, gray, sandy, glauconitic, many shell fragments, resistant
ledge ...... i . A R S R R R T B R e s e Bl

SECTION 2: MIDDLE FORK POWDER RIVER

Section measured on prominent projection of rim on north side of river. Section begins in
Sundance formation in S 1/2 NE 1/4 sec, 33 and continues eastward up slope; offset section
begins at base of Rusty Beds member of Thermopolis shale about 0,25 mile N8B0 E in NW /4
SW 1/4 sec. 34, T. 43 N., R. 83W., Johnson County, Wyoming. Measured with Brunton and
tape. Strike: N 35° W_; dip; 10°N 55° E.

Feet
LOWER CRETACEQUS
Thermopolis shale: ( in part )
26, Shale, blue-black
Rusty Beds member: 90 feet thick
25. Shale and siltstone, similar tounit 20 at section 1., ocvenencanecsnssasnannas 37.0
24. Shale and siltstone, similar to unit 19 at section 1, but with mustard
yellow stain as well as rusty stain along bedding surfaces and fractures........53.0

UNCONFORMITY
Cloverly formation: 22 feet thick
Otter Creek sandstone member:
23. Sandstone,  white to gray, fine to coarse, moderately cemented, with

cross-bedding inclined 1% toward N45°E; locally sparkly and has
ferruginous nodules; 4-foot white siltstone lense near top; bottom
surface highly irregular and channeled into Morrison; top surface
slightly undulating and shows ripples; forms ledge and rim of bench at
top of slope; polished pebbles occur as float on lower slope of bench and
in place in conglomeratic uppermost few inches of unit, where some
conglomeratic fragments are up to 6 inches in diameter; conglomeratic
basal part of unit has white chert grains; thickness quite variable;
E T T

............. P -1

DISCONFORMITY

UPPER JURASSIC
Morrisen formation: 231 feet thick
22. Sandstone, white, very fine, thin-bedded; sparkly.....ocvevvncvnrsss TSIy o -
2l. Mudstone, pale green, bentomitic....... e AT W sevaca s 470
20. Mudstone, ulwe-g;reen to dark-gray, stlly wﬂh sparsely scattered ver;r
coarse rounded grains; contains dis-continuous layers of highly fractured
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agatized dinosaur (?) bones; SlopPe. cvvecerersrirnsorararans ey 6.0
Mudstone, drab-green, mottled with red !o purple; slurpe. e e e e no
Mudstone, pale green, bentonitic, slope......... ...t 8w R R . 26.0
Sandstone, gray, very fine, subround, pnnrly cemented with crocss-hed:ling

in sets up to 2 feet inclined 24° toward S80°E; sparkly, porous; ferruginous

nodules up to 2 inches in diameter occur randomly throughout, and limestone

nodules up to 8 inches in diameter occur randomly in upper part; includes

pale gray-green mudstone fragments; locally stained mustard yellow and

tan; selenite veinlets in lower part; channel sand about 15 feet thick at

center, about 30 feet wide in main part, thins to a few feet outside main

part and thins out within 100 feet on both sides. .......ccovinvnann wer Braven 15,0
Mudstone, gray-green, silty, grading into gray siltstone Ln upper fm:t

both containing selenite veinlets and mustard yellow iron stain Ua.rosite"];

sparkly, massive; siltstone contains occasional very coarse rounded and

angular quartz and black chert grains.....cccvrieecenraossonsncanas R X |
Siltstone, similar to unit 13, but upper half is more a silty mudstone and

darker gray-green. ........coceneneas A A T e g
Siltstone or very fine sandstone, gray, well cemented, calcareous;

medium to very coarse grains scattered throughout; massive rounded ledge,.....1.5
Siltstone, gray-green; very coarse grains scattered throughout; slope....... ... 8.0
Siltstone, red-brown with green spots, zones, streaks, and mottling,

celcareous; sparkly; SloPe. .. .ucviceansnvasenaanssasanns dnTalit s i )
Sandstone, similar to unit 8 but forms rim of a bench, thuugh lt thins

in both directions and goes INto BlOPE. ... vvcnrurrnmescasenersrssasasernrannne
Siltstone, light red-brown, slightly calcareous; sparkly, slope..
Siltstone, gray-green, slightly calcareocus; sparkly; slope......ccvivieenicanns
Sandstone, gray, fine, moderately cemented, calcareous, with small-

scale cross-bedding; sparkly, clean with only very minor amounts of

chert grains; almost flaggy....covenens 0 R o G T . A 2.0
Mudstone, similar te unit 5 but much more silty; sparkly........ccocvevana.. 1200
Sandstone, gray, fine, well cemented, calcareous, with very low-angle
cross-bedding inclined toward SB5°E (?); current ripple marks strike
N10°E; forms ledge and rim of beoeh. .. oo vvncvremsesamanenneaas
Mudstone, red-brown, silty, slightly calcareous; slope. PR
Sandstone, similar to unit 3, but moderately cemented and forms ledge. ..... i ol
Sandstone, gray, very fine, poorly cemented, calcareous, with

parallel - to cross-bedding; forms slope. ... . ciroiriiinanananran. ety e Ut e A S )
Sandstone, gray, fine, calcareous, with small-scale cross-bedding:

sparkly; resistant lens B feet long. . M Y A p Ot e e ]
Sandstone, gray to green-gray, fine la \rery fine, mudgrntely cemented
calcarecus, with small-scale cross-bedding; contains glauconite and
black chert grains........ O R R B L R o v i ol

DISCONFORMITY

Sundance formation: { in part )

Limestone, gray, with shell fragments at base grading up into dark-gray, finely

crystalline limestone; cross-bedded and glanconitic throughout......vcovvevvan veanensnsss 4.5
Sandstone,

gray-green, very fine, glauconitic, calcareous,

SECTION 3: WEST RED FORK POWDER RIVER

Section measured about 0.5 mile north of where Kaycee-Barnum road completes first big

{1809) curve after crossing Red Fork Powder River, or about 0.67 mile west of where the road
crosses the River, Section begins in Sundance formation in SW 1/4 NE 1]& sec. 34, T, 43 N.,
R. 83 W,, Johnson County, Wyoming., Measured with tape. Strike: N 20° W dip: S 70° W

Feet

LOWER CRETACEQUS
Thermopolis shale: { in part ) covered

UNCONFORMITY
Cloverly formation: about 30 feet thick
Otter Creek sandstone member
24,

Sandstone, white, medium to coarse, moderately cemented, cross-bedded;
tan and rusty stains and streaks throughout; includes some white chert

10



grains and some kaoclinized feldspar; approximately .....v00euuau. T LR T ews 30.0

DISCONFORMITY

UPPER JURASSIC
Morrison formation: 249 feet thick

23.
22,

21,
20,

14,

18,

Mudstone, light green to dark gray-green, with dark red-brown to
purplish tinge; mostly under soil cover; estimated .......00cvuvvannns Circoe o . 80,0
Sandstone, light gray, wery fine, well cemented, calcareous, clean;

peslabant s ns s reeia 5 5 aa . msme i e W T A
Mudstone, olive-green and red-brown; mostly soil a.nd rubble cover .

Sandstone, gray, very fine, moderately cemented, cross-bedded,

calcareous; forms hogback .....ouceviaerarasns SR e e e e TR 3.0
Siltstone, gray, very small-scale cross-bedding, calcarecus; soft,

TN L N i i o i a0 R o 6 e PP E ey o |
Sandstone, gray, mediam, ma:leraiely cememed lmr—angle Cross-

bedding, splits into sets 3 to 8 inches thick, awverage 5 inches,

calcareous; with limonite specks ......... KA A e e et wiamiat p et
17. Sandstone, tan-gray, fine, irregular flaggy heddlng. r.:a.h: areous; slope v.ueeven. 6.0
16, Sandstone, gray, medium to coarse, moderately cemented, calcareous,
low -angle cross-bedded; limonite specks; ROEHACK . ..uueiresrensarannsorenses el
15a Covered slope with sandy 80il . ... coveurvrersvaenssnss v, wiearer il e A
15, Sandstonme, white, fine, moderately cemented, calcareous small-scale
cross-bedded; sparkly, sugary; yellow iron staining; hogback .........
14, Slope with red soil, probably similar tounit 13 .........
13. Mudstone, light green and red-brown, silty, calcareous; slope ..............
12. Sandstone, green-gray, very fine, calcareous, laminated bedding;
moderately resistant .......cc000e0nnan i ek e A e e A R 2.0
11, Biltstone, red-brown, calcareous, very thin-bedded to laminated; sllghtly
Sparkly:: SOl =COVOTEE BLODE, uivuit. s i sinms iy S s vai s b cin iy & ok s hie 8.5
10. Sandstone, similar to unit 2, but sparkly and lesser amounts of hIack
and orange chert grains; variable thickness; average .....coveevruvnenes =Erpe B | |
9. Mudstone, red-brown with olive-green zones in places, silty, calcareous;
I e s L e e b R e e PR e e PR e e el | Y1
8. Mudstone to siltstone, gray-green, calcareous; very minor black and
orange chert grains; mostly covered slope; approximately ,........... U | Y ||
7. Sandstone, similar to unit 5 but about 600 feet long......... e 4.0
6, Slope with soil and rubble cover, probably similar to unu 4, . 10,0
5. Sandstone, white, fine to coarse; similar to unit 2 but well cemented
and forms hogback; less than 100 feet long ... W e e e sew 0.5
4, Sandstone, gray, fine; similar to unit 2 but soft; unit 3 may be pert of
HAMIE o wraeises s e e e e e sasenrenae P ] 1]
3. Slope with soil and rubble cover . R TP e S, .13.0
2. Sandstone, gray, fine, moderately cememed calcareous, very small-
scale cross-bedded; minor amount of angular black and orange chert
EFRANE POOT HOBDATK: o oo siviwm s bncni o odiocn maan s s we i s s S s e e DD
1. Sandstone, green-gray, very fine, poorly cemented, calcareous, porous,
small -scale cross-bedded; includes black chert grains, lesser orange
chert grains, and thin-bedded sandstone layers which is similar but
medinn: ant - Sparkly EROPE: . o o i 8w e iR a e e e e s A PP AR PR O 1]
Total Morrison and Cloverly FAEDE
DISCONFORMITY

Sundance formation: ( in part )

Limestone, gray, with shell fragments, grading upwards to finely
crystalline sandy limestone; cross-bedded on very small scale ......o0uu.. o o o

SECTION 4: EAST BARNUM

Section measured three miles east of Barnum, and about 1000 feet north of where Kaycee-
Barmum road crosses Middle Fork Powder River via a metal bridge at junction with Beaver
Creek. Section begins at river level on the north undercut bank within the Morrison formation
in W 1/2 NW 1/4 sec. 32, and continues northward up slope; offset begins in Otter Creek
sandstone member of Cloverly formation about 0,25 mile west in E 1/2 NE 1/4 sec, 31, T. 43 N.,

R. 83W.,

Johnson County, Wyoming. Measured with Brunton and tape, Strike: E-W, swinging
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northeastward at offset; dip: 5° northward, swinging northwestward at offset.

Feet
LOWER CRETACEQUS
Thermopolis shale: { in part )
29, Shale, blue-black
Rusty Beds member: 95 feet thick
28. Shale, black, and siltstone and sandstone, similar to units 19
and 20 at section 1 ....ccvveinenvannnnens e T e e e 95.0

UNCONFORMITY

Cloverly formation: 19 feet thick
Mudstone member: 1l feet thick

27, Sandstome, gray to tan, very fine to coarse, well cemented, very
low-angle cross-bedded to thin-bedded: includes ferruginous
nodules and red and brown ferruginous staining; blocky, resistant;
thins out within 100 feet northeastward, goes underground westward........ ... 2.0

26. Mudstone, shades of green and red, soft, shaly in small pieces;
slope; very variable in thickness; occurs in channel cut into unit 25
at main section, but over-lies unit 25 conformably at offset section;
the thickness recorded is that at offset .....covuivarvnviveriiarrosnnne seaaunms 8.0

Otter Creek sandstone member: B feet thick

25, Sandstone, white,.fine to coarse, moderately cemented, cross-bedded,
slightly calcareous in places; includes rounded smoky quartz grains,
subangular white chert and some kaolinized feldspar grains; with yellow,
tan, and rusty stains and zones, and ferruginous nodules; bottom surface
irregular and thickness very variable; prominent ledge; at offset, cross-
bedding at top inclined 28° N35°W, and a 4-foot-thick cross-bed set
400 feet eastward is inclined 260 toward N15°W; polished pebbles occur
aE float at offset . ..coivvvieriranen R R e e e A e S e 8.0

DISCONFORMITY

UPPER JURASSIC
Morrison formation: incomplete thickness, 172 feet

24, Mudstone, gray-green, silty; grades up from unit 23; slope ... .....covevvrnnns 7.0
23. Siltstone, dark gray-green; includes angular black chert (7)

grains up to coarse sand size; rusty stains along fractures; ledge ............. 2.0
22, Mudstone, dark gray-green, silty; includes angular coarse black

chert (?) grains; rusty stains along fractures; slope ........c0000es semsneanen 1,0
21, Siltstone, green-gray, well cemented; includes angular coarse

black chert (7} grafns; reslstant .. ...ocvaveecniionaieisanusune e SR oL e

20. Mudstone, olive-green, bentonitic; bare slope with many agatized
dinosaur (?) bones as float, and occurring as thin discontinuous
layers of bone fragments .......coeecavesnsnsncansnsnsnans vuennnsverensevesdd, 0

19, Mudstone, purple and green, sil:y} bentonitic t?]. slope ..... o PR e e « 5.0

18, Sandstone, gray, fine to medium, well cemented; sparkly because
of inclusion of large crystals of calcite which enclose sand grains;
calcareous; includes coarse angular black chert (7) grains; resistant........

17. Mudstone, dark gray with green, silty; slope.....cceveeiaas e
16, BSandstone, gray, very fine, well cemented, calcareous; i.nclmles

minor orange and red chert grains; resistant ...... G A e Lo
15, Siltstone, light olive-green, calcareous; SIOPe ....vcvvvencavnoncassosmerssnes 3.0

14. Mudstone, red-brown and green, silty, calcareous; slope.....covuvievincncans 15.0
13. Limestone, gray, finely crystalline; includes pale green streaks,
and black chert grains; thins out about 50 feet northeastward, goes

under soil cover southward; forms rim of small bench, . ... .....cvvevunnnnn vee2,0
12, Mudstone, red-brown with light green zones, silty, calcareous; slope .... /]
11. Sendstone, similar to unit 10, but forms a ledge ........... Ceweaae feaa 0
10, Sandstone, gray-green, very fine, peorly cemented, calcareous,

small-scale eross-bedded; slope ......co0venenuccnansnrnsncnssnsasrennnes Sl
9. Sandstone, gray, very fine, moderately cemented, calcareous,

small-scale cross-bedded; ledge ........... T T T e . |
8. Mudstone, red-brown and pale green, silty, ca.lcare:ms. EIOPE . v iviiaas oianaraa e 3.0
7. Sandstone, gray, fine, well cemented, calcareous small-scale
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cross-bedded; includes some ripple marks .......civunerecrraraccarnannanas 2.0
6. Siltstone, drab green, calcareous, very small-scale cross-

bedded; mostly under spil cover; about 3 feet of red silty

mudstone seems to occur beginning at 10 feet above base of

AGDEEE BETERE 2. om0 om0 0 B D 0 A V1, ST BB BN R 15. 0
5. Siltstone, gray-green, calcareous, very small-scale
crose-bedded; BlOPe . .urimssnnssonsrursnmsssanrnsnn s sensssnsmssnemyeenss 2,5
- 4. Sandstone, gray, fine, well cemented, calca.reous small-scale
cross-bedded; \-arlablethmkness....‘....-................. ........ T 0.5

3. Sandstome, gray, very fine, soft, calcareous, very small-scale

cross-bedded and laminated; coalified wood fragments occur along

bedding surfaces; SlOPE ..o vivcsissosnonassnssasnasasnsnsnn PP
2. Sandstone, gray, fine, well cemented, cnlcareuus with cross-beddmg

inclined 21° toward N50°E; includes some ferruginous nodules; channels

into unit-1below; sparkly; 1edge . .. coverrmnrooncorersrnimanassasnsnssssssses 13.0

1. Mudstone, olive-green, calcareous; slope; begins at river level so
thickness is TINITINN | ., .\ 0 erom e s oot c i m s » s a8 b s S 4.0
lncnrnplete Total Morrlson and Cloverly 191.0

SECTION 5: WEST CLARK RANCH

Section measured about 1.5 miles Nﬂﬂlaw of Clark Ranch, Section begins in Sundance
formation in NW 1/4 NE 1/4 sec. 23, T, 43 N., R. 83 W., Johnson County, Wyoming. Measured
with Brunton and tape, Strike: W 15° W; dip: 8% N 75° E.

Feet
LOWER CRETACEQUS
Thermopolis shale: ( in part)
20, Shale, black
Rusty Beds member: 93,5 feet thick
19, Sandstone, dark gray-green, very fine to siltstone, shaly,
cross-laminated; includes minor black shale which decreases
upward to occasional paper-thin layers; uppermost two feet
is stained a chocolate, and is moderately resistant ,.....co0uvevnsnncsnore e 26,0
1B. Shale and siltstone, similar tounit 16 ,,........
I7. Siltstene, red-brown, extremely hard and res1.sta.nt

concretionary layer similar tounit 15 ..... v e T T e D B
16, Shale and siltstone, similar to unit 14, but with ﬂne sandstone
apd Tusty otaining . csocnessasssrasnaansnranssnasnsnsrasnssssrsosasnsansns Ll

15. Siltstone, red -brmm, extremely hard and resistant concretionary

layer about 3 feet long; lenticular, splits as though along irregular

Deddigh oo oamivaaii v v a s e e Mo v et L e Ry e e B 0.5
14, Shale, black, and sﬂ.ls!nne, brown, similar to unit 19 at Eecliun 1

(that is, typical lower Rusty Beds); includes 2-inch-thick, poorly

sorted, coarse sandstone a few inches above base of unit; slope ...........0.0t 7.0

UNCONFORMITY
Cloverly formation: 12 feet thick
Otter Creek sandstone member
13, Sandstone, white, fine to coarse, poorly cemented, slightly calcareocus
in places, very small-scale cross-bedded (sets less than 6 inches thick,
and average 2 inches); includes white chert and some kaolinized feldspar
grains; locally stained rusty, tan, and yellow; polished pebbles occur
in place at top; at one locality, a l-foot-thick cross-bed set is inclined
toward N60OW; locally sparkly; looks shaly frem distance; forms
prominent ridge; variable thickness and irregular bottom surface .......... ... 12,0

DISCONFORMITY

UPPER JURASSIC
Morrison formation: 228 feet thick

12. Mudstone, blackish red-brown with rusty staining in places; slope ........... 42,0
11. Mudstone, dark gray-green with purple to red-brown tints, silty;

includes coarse angular black chert grains scattered throughout; slope ee 16,0

10. Mudstone, dark gray-green, silty, bentonitic; slope ................ enn 22,0

9. Mudstone, pale green, silty; slope ...c.ccevvacvnnnans P aacawaate w0
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B. Sandstone, gray, fine, thin-bedded to laminated; with yellow

jarosite (?) stain; lenses out on one side and goes under slope

cover on other; very resfstant .....ocveeicnenircncrononnnrronnas
7. Mudstone, dark gray, silty; slope
6. Mudstone, pale green, silty; slope .......
5. Siltstone, similar to unit 3, slope
4
3

. Sandstone, gray, fine, soft, calcareous; exposed in gulleys in S10P€ .. .uvuuunns

. Siltstone, pale green-gray, and red brown, soft calcareous; includes
thin-bedded sandstone lenses; slope ..........4 o o R P 68.0
2. Sandstone, similar to unit 1, but includes some low-angle cruss-‘beddmg and
glauconite is absent; forms prominent ledge .....c.oevvevaniinanananns - 4.0

1. Sandstone, gray, fine to medium, moderalelycemeuted. calcareous;
thin-bedded in lower part and thick-bedded in upper; includes some
glauconite, and angular black chert grains; forms bare slope; contains

lenses up to l-foot-long of sandstone like unit 2 in upper part ....ccvvenenunr e 7.0
Total Morrison and Cloverly 240.0
DISCONFORMITY

Sundance formation: ( in part)
Sandstone, gray, moderately cemented, glauconitic

SECTION 6: PASS CREEK

Section measured on north side of, and about 0.25 mile from, Pass Creek, and about 2
miles east-northeast of Condit Ranch, Section begins in Sundance formation in NW 1/4 sec. 24,
T. 44 N., R, 83 W., Johnson County, Wyoming. This is approximate location or slightly
southeast of the Love, et al. (1943) South Mayoworth section. Measured with Brunton and tape.
Strike: N 350 W; dip: 12° N 55° E.
Feet
LOWER CRETACEOUS
Thermopolis shale: { in part)
34. Shale, black
Rusty Beds member: 106 feet thick
33. Sandstone, tan, very fine to fine, shaly, laminated and very small-
scale cross-bedded; with minor black shale as partings in lower
part; uppermost 2 feet is heawvily stained with red-brown and rusty
coating, and forms ledge .....covveenivacanrrosarnsasnsnnnsns Erate S [ 1o 1 ]
32. Shale and siltstone, similar to unit 19 and the l.uwer part of u.nit 20
at section l; with coarse sandstone up to several inches thick in
lowermost foot; with much rusty and some yellow ferruginous staining ........ 90.0

UNCONFORMITY

Cloverly formation: 68 feet thick
Mudstone member: 468 feet thick
3l. Sandstone, white, fine to coarse and conglomeratic, cross-bedded;
unit thins southward and becomes parallel-bedded, and either thins
out or ''shales out” about a mile from the section, where it is a

prominent ledge; polished pebbles in place at 0P ....cvevnervcvscsvsanenanes 20,0
30. Siltstone to very fine sandstone, gray; rubble-covered slope;
unit thins Southward; ..vesrerssssnossraonsnssronsesnsasssssesnenores wenmes B0

Otter Creek sandstone member: 22 feet thick

28. Sandstone, white, fine to coarse, conglomeratic lower 6 feet
with chert and quartzite, cross-bedded with dips generally
inclined eastward; prominent ledge; thins southward but still
is cross-bedded and a ledge-former; northward, units 28, 30,
and 31 all thin and become indistinct in grass-covered rolling
hills; sparkly; with ferruginous staining locally; irregular
bottom surface, and variable thickness .........o0ececans IR P RS ¢ T

DISCONFORMITY

UPPER JURASSIC
Morrison formation: 232 feet thick
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28, Covered slope with dark gray-green mudstone in lower part,

and drab preen mudstone 0 UPPEr . uvvecrissesrasssrassenisavssssasncnnsse 22,0
27, Siltstone, gray, silicified; includes rounded quartz grains;

highly fractured; Ledge (oo, iiaiemeiis suiasiomsses sameesseenssensssse -]
26. Mudstone, dark gray-green, bentonitic (?); with rusty

Stalming: BIORR .. v uediviiis e ns s S A e s e e S e e R e 21.0
25. Mudstone, dark red-brown, calcareous; with rusty stain; slope............... 13.0
24. Mudstone, olive-green, silty, calcareous; mostly covered slope ..............22.0

23, Sandstone, gray, fine, well cemented, calcarecus; irregularly

thin-bedded to laminated; includes ferruginous nodules ....covevrenencnsnnauen 0.5
22. Mudstone, olive-green, silty, calcareous; slope .....cvcvvevncraunnas voneiaee Bal)
2l. Sandstone, gray, fine to medium, moderately cemented, calcareous,

cross-bedded; includes pale green siltstone slivers and fragments, and

randomly distributed ferruginous nodules; with large rusty spots; forms

BROTE VOO o o mim s e g e i - s -
20. Siltstone, green, calcareous; SlOPE ....vecreccacsnenarann e e R T 1 ||
19, Sandstone, gray, fine, moderately cemented, calcareous, cross-

laminated in sets 1 to 3 feet thick ; contains thin interbeds of tan,

fine, less well cemented sandstone; sparkly; includes ferruginous

nodules and limonite specks; much slumping .....
18. Siltstone, green, calcareous; slope .............. .
17. Sandstone, gray, fine to medium, well cemented, calcarecus; in thin

lenticular beds averaging l-foot-thick separated by pale green

siltstone; conglomeratic; with rusty spots and patches; includes bone

O O ) o mo  mimer i, i mm e i o s ey m et e g s et o 0
16, Siltstone, green and red-brawn, calcareous; slope ....... 3.0
15, Sandstone, similar to unit 11 a0 ot A i e 1.0
14, Siltstone, dark gray-green, ca.lcarenus, slnpe i o R e AT W S
13, Sandstone, gray, fine, well cemented, calcareous; includes some very

small-scale cross-bedded units; sparkly; prominent ledge.....cvvveveurevenee 8.0
12, Siltstone, dark gray-green, calcareous; slope .....cccviinevcescvininasnarnas. 4.0
11. Sandstone, gray, fine, calcareous; sparkly; forms small short ledge ...........0.5
10. Siltstone, drab green-gray, calcareous; slope ...... o e S
8. Limestone, gray, sandy; ledge ....coviniinimissnianonssnssssasnonsn 1.0
8. Mudstone, chocolate red-brown, calcareous; Slope ....covcevcrarnsnas 0

Total Morrison and Cloverly
DISCONFORMITY
Sundance formation: ( in part )

T. Sandstone, pepper and salt appearance, very fine to medium,
moderately cemented, calcareous, very small-scale cross-

bedded; prominent ledge ...ooonenrnonas w RN A B R R A A o i e
6. Siltstone, dark gray, shaly, slightly ca.lcareaus, rusty sta.ining

in places; weathers pale blue-green; BloPe .....cvvecvronsnsrnonenanonnsnenas 37.0
5. Sandstone, gray to tan, fine, calcareous; glauconitic; slope......ccvvevenvens. 4.0
4, Sandstone, gray, very fine, very calcareous; includes fine to

medium glauconite grains; ledge .....coavenunn. crsssnasnanansannasassenn Lol

3. Sandstone, dark gray, very fine, calcareous; includea scaitered

black glaucomite (?) grains; slope .....cocreenccsnanssnans e e AR
2, Siltstone to very fine sandstone, drab green, :alciu‘eous slope e ok g
1. Siltstone to very fine sandstone, dark gray, calcareous, slope 20.0

SECTION 7: NORTHWEST CLARK RANCH

Section measured about 2.5 miles northwest of Clark Ranch, and about 1,2 miles NEQW of
measured section 5. Section begins in Sundance formation in 5 12 SW 1/4 sec. I, T. 43 N.,
R. 83 W., Johnson County, Wyoming. Measured with Brunton and tape. Strike: N-S;
dip: 10° E

Feet
LOWER CRETACEQUS
Thermopolis shale: { in part )
21. Shale, black
Rusty Beds member: 107 feet thick
20. Sandstone, similar to umit 19 at section 5, but gray .....vcvvevcivncrnnvasns .. 110
19, Siltstone, drab green, shaly, laminated, and inter-laminated

15



black shale; some minute cross-laminations; rusty and yellow

ferruginous staining along bedding surfaces; slope ,...... e i g
18, Shale and siltstone, similar tounit 32 at section 6 ( that 1s
typical Rusty Beds); slope........ e o e sapa e pRRpp— vesenas 190
UNCONFORMITY

Cloverly formation: 29 feet thick
Otter Creek sandstone member
17. Bandstone, white, medium to coarse, with conglomeratic zones,

moderately cemented, cross-bedded; includes white chert and
clay balls; ferruginous nodules randomly distributed; tan, yellow,
and rusty ferruginous stains locally; cross-bed reag:_ngs tl;}om sets
averaging L-foot-thick are inclined 22° toward N 55 E, 18 toward
NT5"E, 30 toward S80°E, and from a 3-foot-thick set at top, 30°

tmrardNBEoE forms prominent ledge......vvcvreneenaneas o e e P B
DISCONFORMITY
UPPER JURASSIC
Morrison formation: 228 feet thick
16, Mudstone, gray, silty; with zones of coarse sandstone; rusty
staining locally; SlOPe .....cccevieveninsiseinin R e S e R T R R T 1.0
15, Mudstone, dark gray to drab gray-green, benmniti.c slope PR p—— ]
14. Mudstone, dark gray, silty; with rusty stain; sbpe ............. o e e asee e G
13. Mudstone, green-gray, silty, bentonitic; slope.........000neeus [P — - 1
12, Mudstone, drab green-gray, silty, calcareous: BLOPET .« o ataaaie v s eiaie s e P A
11. Limestone, gray, hard; lenticular; resistant ..., - 0.5
10, Mudstone, gray-green, silty, calcareous; slope ... 10.0

8. Sandstone, white, fine, moderately cemented, calcareous;
sparkly because of inclusion of large crystals of calcite which
enclose sand grains, sugary; blocky weathering ledge, with

variable thickness; tapers in both directions ......coviueiironrnrenrosrenneans 3.0
8. Sandstone, gray-green, fine to very fine, poorly cemented,

slightly calcareous; S10PE ....cccevmencancnssnans TR e T W e e e el
7. Siltstone, gray-green, calcareous; slope T T B JON o e N ot B WO A=A OSSR o b | |
6. Sandstone, gray, fine to medium, poorly cemented; masswe,

bleached; 8lope .....covnsmnias A R W T e AR W wowe 130
5. Siltstone, dark gray- green slope ......... i e e s e
4. Sandstone, gray, fine, moderately czmented calcareous, laminated

and possibly very low-angle cross-bedded; sparkly; slope ....... e et darae e o el
3. Mudstone, red-brown with green, calcareous; SIoOPe .........coveescavensases 8.0
2, Siltstone, pale green, hard, calcareous; thin ledge .....evecvevecnnsrrsneecas 0.5
1. Siltstone, red-brown with green, calcareous; SloOPe .. . .....cveveeenrronnerons 11.0

Total Morrison and Clo\rerly 257.0
DISCONFORMITY

Sundance formation ( in part )
Sandstone, gray, very fine; includes gray mudstone fragments;
weathers brown; prominent ledge

SECTION B: NORTHEAST ARMINTO

Section measured about 0.6 mile east of Buffalo Creek Road, and 5.7 miles N24°E of
Arminto, Section begins in Sundance formation on hogback west of log cabin'in NE 1/4 NW1/4
sec. 19, T, 38 N., R. 86 W., Natrona County, Wyoming. This is approximate location of
Arml.m.o sectiun uf LrD\'E et a.l {1945) and Woodward (1957). Measured with Brunton and tape.

Strike: N 85° W; dip: 40° 5 5°W.

LOWER CRETACEQUS
‘Thermopolis shale: { in part )
Rusty Beds member: incomplete, 71 feet thick
19, Shale, black, paper-thin, and siltstone, to fine sandstone, gray
to brown, similar to lower part of unit 20 at section 1; 1-to 2-foot-thick
moderately resistant shaly sandstone with heavy red-brown stain
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which "caps" Rusty Beds member at sections 1 to 7 is

0ot apparent Bere . cocivessiedsaiasudiiyassass s nne s A e e S ceves 34,0
18. Slope with soil and rubble cm.-er, probably similar to unit 19
at section 1. T e U s e W R A B A P PP
UNCONFORMITY

Cloverly formation: 67 feet thick
Mudstone member: 32 feet thick
17, Sandstone, similar to unit 15, but blocky, and includes polished

pebbles in place and coarse quartz grains; ledge ..o cvveverreonssnass e ane AT
16. Sandstone, similar to unit 15, but heavily impregnated with
rust; SIOPe «..cvwnneas e o e e erwes 10,0

15. Sandstone, white to gray, fine, nmderately cmemed,. slightly

sparkly; with red-brown spots, streaks, and zones, and very

heavy rusty staining along fractures; hard; covered SIOPe .......ovevscvennnans 5,0
14, Siltstone, pale green and red-brown; covered S1OPe .. .oveinenienencnreneens 13.0

Otter Creek sandstone member: 35 feet thick
13. Sandstone, gray, very fine to fine, moderately cemented, small-scale
low-angle cross-bedded; with ferruginous staining along bedding;
polished pebbles as float on slope; lower part under rubble cowver;
upper part a prominent ledge ......... A T D 5 ]

DISCONFORMITY
UPPER JURASSIC

Morrison formation: 182 feet thick
12. Mudstone, pale green, bentonitic; with upper 10 feet black to dark

gray, and non-bentonitic; slope ..............c0n S e 5 st
11, Mudstone, olive-green; SlOPe .....cuceerccnenncnernseanenss
10, Siltstone, dark gray to green-gray, silty; inr_-l.udes calcified nodules

locally; with rusty staining along fractures; slope............. T Re——— | ||
9. Mudstone, black; soil-covered SIope ......cvvvevencnernien LT.0
8, Siltstone, similar to unit 6, but green and brown ,....... 5.0
7. Limestone, similartounit 5 ........... R e e 0.3
6. Siltstone, light clive-green with red-brown specks and zones;

soft; slope..... BT i e R A B i Sasaeaisey Dol
5. Limestone, gray, finely crystalline; wealhers nodular; may be

considered caleified mudstone; resistant . e S s R

4. Mudstone, red-brown and pale green, siltjr. cstca.reuus: slope ...

3. Sandstone, gray to white, fine, well cemented, slightly calcareous;
sparkly; includes ferruginous nodules up to 9 inches long, and limonite
specks throughout; bottom surface irregular and channeled into unit 2;
variable thickness; forms upper part of hogback that includes units

T R T e e T WA i R R e e e 8.0
2. Sandstone, white, ﬁne moderately cemented, calecareous, thick-to
very thick-bedded; main part of hoghack ......cvviicvenincennnnnns o eia w e TR

=

Slope with soil and rubble cover; includes fragments of mudstone,
olive-green; siltstone, pale olive-green, poorly cemented; sandstone,
gray, fine, moderately cemented, sparkly; and some mudstone, red-

brown; all fragments are calcareous .......... AR e R AR TR vewesnanse DLl
Total Mnmsau and Clov\erly 249.0
DISCONFORMITY Feet

Sundance formation: ( in part )
Limestone, gray, coarsely crystalline, sandy‘ with many shell
fragments; forms hogback .......... I T LT E Ty ST il

SECTION % NORTH ARMINTO
Section measured about 2.2 miles west of Buffalo Creek Road, and 6.5 miles N4°W of

Arminto, Section begins in Sundance formation in 5 1/2 SE 1/4 sec. 10, T. 38 N., R. 8T W.,
Natrona County, Wyoming. Measured with Brunton and tape, Strike: N 80% W; dip: 107 S 300 W,
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LOWER CRETACEQUS Feet
Thermopelis shale: ( in part ) -
Rusty Beds member: { in part )
20, Shale, siltstone, and very fine sandstone, similar to unit
19 at section 1; covered with soil and rubble .......coeveverrinnnreveranasn. 25,04
UNCONFORMIT Y
Cloverly formation: 31 feet thick
Otter Creek sandstone member
19, Sandstone, white, fine to coarse, moderately cemented, low-
angle cross-bedded with dips inclined generally toward the
east; locally conglomeratic with chert and quartzite; with
light limonite staining; lower 15 feet obscured by soil and
talus blocks, but assigned to unit 19 on basis of slope
profile; upper part forms a prominent ledge; thickness
wvariable .....ccovinnee e B L Sl i et s e ks g
DISCONFORMITY
UPPER JURASSIC
Morrison formation: 186 feet thick
18. Siltstone, dark gray to black, bentonitic (?), soft; with
rusty staining; slope ......cveevmvunn- e AR A A R v B o A
17, Slope, similar to unit 16, but with pale g‘reen to dark gray
mudstone fragments; silicified wood and selenite ﬁ'a.gmenls
occur as float on slope and in soil . e R R e u it i e 22.0
16. Slope, covered by soil and rubble; paie green silty mudstone
fragments in soil , e B s T o o e L] |
15, Siltstone, dark gray-green, soft; slope..... e e A T B e e =TT R T )
14, Mudstone, purplish red-brown with light green, soft,
CAlCATEOME: RLODE! v v viovin minin s s s m oim mimin mmier o e mm e O mnee oo Cotac oo B ]
13, Sandstone, olive-green, very fine, ao'l't, slupe & e TR R R W tel e Al e e

12, Sandstone, gray to pale yellow, fine to medium, moderately
cemented, very thin-bedded with lower half parallel-bedded and the
upper half cross-bedded in sets about 1 foot thick; cross-bed
orientation is indeterminate because of small scale and much slump;

sparkly; basal contact only slightly irregular; prominent ledge............
11. Siltstone, dark gray-green, soft, calcarecus; SlOPe .....eveceeuvnnss sans

10, Mudstone, similar to umit 9, but hard and forms ledge;

lenticular; MEXIIOI . cucousesnsnesones sbannssisasi RS P e

9. Mudstone, gray-green, silty, soft, calcareous; locally is

tinted pale purple; slope ........... i B R R N R e
8. Siltstone, pale greem, well cemented, calcareous; nodular

and lenticular, thinning and shaling out in both directions within

100 feet; short ledge . .ccivsinsnsrmssrrbmninnrissss sosnmassssns eneas

7. Siltstone, pale green and purple; very slightly ca.h:areous.

St vy 1]
wawe 10.0

B0l ELODE i i R R A R R R e e L AL o 1]

6. Sandstone, gray to white, very fine, well cememe-d cal:areuus.
thick-bedded ( averaging 6 inches }; sparkly; thins out northeast-
ward within about 100 feet and goes under rubble slope southwest-

ATy LR 5 s v i v e wiainini e a8 s A e e e e e e B )

5. Siltstone, chocolate red-brown with minor pale green zones,
calcareous; purple from 17 to 18 feet above base; uppermost

2 Tect Lo palle Ereen; BIOPE .. .cvvrrrrnsmenernsnssrssnanserssossnsssnsss

4. Sandstone, pale gray-green, fine, poorly cemented, calcareous;

slope ....... T i L B SR B R R W S R
3. Sandstone, red-brown with pale green, fine, calca.reous slope .
2. Sandstone, pale green with red-brown, fine, calcareous; slope .

1. Sandstone, pale green, fine, calcareous; slope....................

Total Morrison and Cloverly
DISCONFORMITY

Sundance formation: ( im part )
Sandstone, gray, fine, moderately cemented, calcareous; sparkly;
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PRAGS: v v v v e e e . e o B P g PR P e ey 10.0
Limestone, gray, crystalline; mth she].l fragments; pmmment
DGR o i e o o S e T e AT S e e W e R e

SECTION 10: BAKER CABIN ROAD

Section measured on prominent slope on east side of dry wash which is parallel to and on
east side of Bal:er Cabin Road, about 3 road miles southeastward ( 2.2 miles straight line
distance S60°E ) from junction with Buffalo Creek Road, Section begins in Sundance formation
in E 1/2 NW 1/4 sec, 25, and continues southeastward into W 1/2 NE 1/4 sec. 25; offset begins
in Otter Creek sandstone member of Cloverly formation about 0,5 mile south-southeastward
where the Baker Cabin Road cuts through the Otter Creek sandstone and about 200 feet west of
where the road crosses the dry wash, in SE 1/4 sec, 25, T, 30 N., R, 86 W, .¢ Natrona County,
Wyoming, Measured with Brunton and tape, Strike: N-liﬂ E; dip: ID° S45 E,

Feet
LOWER CRETACEQUS
Thermopolis shale: [ in part)
Rusty Beds member; T8 feet thick
24, Shale, siltstone, and very fine sandstone, similar to unit
I et mechm L .. .conneonnsanas e eotn o il e RN iR (RIS ufe ol i 78.0
UNCONFORMITY

Cloverly formation: 56 feet thick
Mudstone member: 19 feet thick
23,

22.

21.

Sandstone, gray, fine, moderately cemented, calcareous in

places, grades upwards to very fine; includes medium to

coarse grains scattered throughout; upper 1 to 3 inches is

conglomeratic with heavy ferruginous stain and includes

polished pebbles in place; blocky; ledge, best exposed in roadeut .........c000.. 11,0
Sandstone, gray, fine, massive; includes ferruginous nodules,

and heavy rusty staining on fractures and weathered surfaces

and as impregnations; sparkly; less prominent ledge than

umit 23....... T R e T T AT T ST T T
Mudstone, pale green W‘lﬂi red and purple, silty; im:ludes

some fine sandstone layers; ferruginous staining locally; slope ...........0... 6.0

Otter Creek sandstone member: 37 feet thick

20,

Sandstone, white, medium to coarse, moderately cemented,

with cross-bedding inclined 18 toward NT0°E at top at main

section, whereas at offget dips are lower; locally conglomeratic

with chert; locally rusty staining along bedding surfaces; prominent

ridge at main section, and bottom of offset; variable thickness ,....eeeveesanes 37.0

DISCONFORMITY

UPPER JURASSIC
Morrison formation: 242 feet thick

18.

18

15

16.

15,

14,
13.

12.
11,

Slope, sofl, brush, and rubble cover; probably siltstone
or silty mudstone .......coe000 e Ty L e L P R O R et 1 S oaay B0
Sandstone, white, fine, well cemented; mcludes ferruginnus

nodules, and heavy rusty staining aleng fractures and as

impregnations; sparkly, blocky; ledge .......ccvccanenaan PRSP RP————- . ] 1
Slope with heavy soil and rubble cover; pale green, silty,

bentonitic (?) mudstone fragments insoil ......... SR .U . 1,
Mudstone, dark gray, silty, soft; slope on w}uch !-.llcif.ied

wood occurs as float . Y T I i R ve 21,0
Sandstone, gray, medium pn-nrlj' :emented shghlly calcareous;

coarse grains scattered throughout; includes ferruginous nodules; sparkly;

bedding poorly defined; slope . ......ccveenrnan. R e R T e R g e 2,0
Mudstone, light green, silty, soft; slope ....... A . 26.0
Siltstone, light green and red-brown, calcareous, soft,

with 3-inch-thick hard gray limestone at base; SIOPE v ... vvvenennnnnn PP | . P21
Mudstone, gray-green, with red-brown in lower part; Slope......oovveravnnnnn 5.0
Mudstone, gray, silty, calcareous, hard; forms rounded

blocky ledge; lenticular.....oveiiiiiiincunainnns I PR e 1.



10. Mudstone, gray-green, silty, calcareous, soft; slope.........ccocnns e
9. Limestone, gray, silty, hard; forms rounded blocky ledge ... .
8. Mudstone, dark gray-green, Soft; Slope ...cciiinerreranraiieranraseanans
7. Limestone, gray, silty, dolomitic (?), hard; forms massive

ledge; includes calecite seams; units 7, 9, and 11 appear to thin out

within 100 feet northwestward along rim, but continue southeastward.......
6. Mudstene, gray, silty, slightly calcareous; SlOPe ....cvovvsccensccnsnnsnss
5. Mudstone, red-brown, calcareous, soft; slope ....... . e e
4, Siltstone, gray, slightly calcareous, hard; sparkly; furm.s

rounded blocky ledge; lenticular......civvvnenennues ¥ S L e
3. Mudstone, red-brown with pale green, calcareous; SlOpPe .....vvvevnnererenas

2. Sandstone, white to gray, very fine, well cemented; very sparkly;

channeled up to several inches into unit 1; forms massive ledge....... P —

1. Sandstone, white, fine to medium, moderately cemented,

calcareous, cross-bedded; sparkly; includes ferruginous nodules

locally at offset; at main section, about midd.'le of unit, a 10-foot-thick

cross-bed set is inclined 19° tawnrd N45 E; in upper part of unit

at offset, cross-bed dips are inclined 17% toward N52°E in a 12-

foot-thick set, with its top truncated by another set which dips

182 toward S409W; nearby, 2 other adjacent sets are inclined

respectively 12° toward S30°W and 5° (?) toward héeolﬁ' also,

a 20-foot -thick set dips 31° toward S40°E; a crescentic-shaped

cross-bed set dips 18° northward, westward, and southward along

an arc, and appears to be a preserved dune that measures about 65

feet from wing to wing; the whole unit appears to be an eolian deposit.......
Total Morrison and Cloverly

DISCONFORMITY

Sundance formation: ( in part )
Limestone, gray, sandy, oolitic, eross-bedded; forms ledge;

DA AU B BT i 5wttt o2 Lm0 e i B oA R - 1]

SECTION 11: ALKALI CREEK

Section measured on slope on east side of Alkali Creek about 0.4 mile north of

Thirtythree Mile Road, 2 miles southward from the junctiom of Alkali and Willow Creeks,

and 24_4 miles due north of Natrona, Wyoming. Section begins in Sundance formation in

NE 1/4 NE 1/4 sec. 4, and continues eastward up slope; offset begins in Otter Creek sandstone
member of Cloverly formation where the Thirtythree Mile Road crosses this member, in NE 1/4
SE 1/4 sec. 4, T. 32 N., R. 83 W., Natrona County, Wyoming. Measured with Brunton and

tape. Strike: N 40° E; dip: 6° S 50° E.

LOWER CRETACEOUS
Thermopolis shale: [ in part )
32, Shale, black
Rusty Beds member: 98 feet thick
31. Siltstone, gray and tan, shaly with interlaminated black
shale; with limonite staining, and uppermost foot with
heavy rusty and red-brown staining and impregnations;

haeslaty ringy bedpei oo coinmaqyisasrpdys sinaia e raiins e
30. Shale and siltstone, similar to buli: nf Rusl}r Beds memb
at other sections; contact irregular and undulating; slope.........convunan.
UNCONFORMITY

Cloverly formation: 68 feet thick
Otter Creek sandstone member
20, Sandstone, gray, medium to coarse, very conglomeratic
throughout, moderately cemented, with cross-bedding in
sets averaging 1 foot thick and inclined 317 toward the east
{ in set T feet above base of unit }; sparkly; includes ferruginous
nodules, and rusty, brown, tan, and green staining, pebbles
include quartzite and green mudstone pellets; a few polished
pebbles occur as float at both the main section and at the offset,
and one is in place on top surface at the offset; prominent ledge ...........

20

Feet

cee 42,0



28.

2T,

Siltstone, red-brown, shaly; slope; this unit may

represent a tongue of the Mudstone member........ s sms e i s e
Sandstone, gray, medium to coarse, conglomeratic with

silicified wood fragments and gray siltstone fragments;

appears to grade upward into siltstone similar to unit 28,

but weathers blue-green and includes coarse grains

scattered throughout and heavy yellow ( jarosite 7 ) staining,

and coalified wood fragments; channeled into unit 26; lower

part is ledge.,... e R e e e e B R S 6.0

DISCONFORMITY

UPPER JURASSIC
Morrison formation: 187 feet thick

26.

25.

24,

23,

22,
21,

20,

18.

18.
17.

16.

15.

14.

13.
12.
11
10.

Sandstone, blue-gray, very fine; includes egg-size

ferruginous nodules, and rusty and yellow Staining ......cececeseenens
Mudstone, dark gray to black, silty; soft; rusty

staining on fractures, and yellow 5ta1’ning prominent

in upper 5 feet; Slope ....ic.euuivnainasas R AP T P e e |
Limestone, gray, lithographic, hard, massive ledge
with no lateral extent apparent ......ccveueean PRIl e B o e 1 e s e e e 1 )

Siltstone, dark gray to black, with some pale green

silty mudstone in middle part; soft; bone fragments

octur a5 float on SlOPE .. .ueuiveisasianennronsannne m e d a e e e R
Mudstone, bright olive-green, soft; slope ... ...ciicicicnionrineccnaciannen
Sandstone, gray, very fine, calcareous, with poorly
defined cross-bedding; includes ferruginous nodules

up to 1 foot long; basal foot is conglomerate containing
coalified wood fragments, and channeled into unit 20;
includes medium black chert grains; sparkly because of
inclusion of large crystals of calcite which enclose sand
grains; ledge; variable thickness. .. ... .......cocrvnunn.
Siltstone, dark gray-green, with red-brown on fractures,
calcareous; purplish at 10 feet above base; includes coarse

grains scattered throughout; slope.....ceeevvuennen T T R P R . [ 1]
Mudstone, red-brown and light green, becoming hrcrwn nL

5 feet, and gray at 9 feet; bentonitie; slope....c.ciiviicncniveniines

Mudstone, dark gray-green, silty, calcareous; slope .
Limestone, or calcified siltstone with calcite crystals;
gray; includes ferruginous nodules; ledge . .....covencnvnnnnnsnsnnas
Mudstone, olive-green, silty im lower part, slightly

bentonitic; with minor red-brown along fractures in

lower part; SlOPE . ..ivercrcronannn o TR 8 o e e e o IO
Sandstone, pale red-brown, very fine, well cemented, calcareous,

massive; lenticular; ledge .........c0nu.. S B S D van 1ol
Mudstone, red-brown and pale green; becncmes silty in upper two-

thivds; 8lope. cuse e sensrssmnnnsrmamrdsnssis R AT 4
Siltstone, red-brown, caleareous; SLOPE ...y ssiessiasssnesssssnsasssansias
Mudstone, dark gray-green, calcareous; slope.,.
Sandstone, gray, fine, well cemented; ledge .....cocvvanennans .
Sandstone, gray-green with red-brown along bedding surfaces, fine,
celcareous, very thin-bedded; soft; slope....ccvnrveriearennns R e e B
Sandstone, gray, very fine, calcareous, very thm-hedded to la:nmaleri

a e p gzt e P PP )

5.
.............E.
0.

well cittimated; Todga: oo i ivai v i s T R e e e B R e Pasarase 1.0
Sandstone, gray-green, fine, soft, calcareous; siope B T s w a 3.0
Mudstone, olive-green, calcareous, soft; includes gray, fine sandstone

3 inches thick at top; slope ...... e T sasnans 2.0
Sandstone, gray, very fine, well cemented, calcareous; includes black

chert grains; lenticular; ledge .......c000uan

Mudstone, red-brown, calcareous, soft; slope
Sandstone, gray, very fine, moderately cemented, calcareous, massive;
Lenticualar: ledge ... cvuvvisnaannnians

Sandstone, similar to unit 1
Sandstone,
177 (e S
Sandstone,

21



Total Morrison and Cloverly 266.0
DISCONFORMITY

Sundance formation: ( in part )
Sandstone, gray, glauconitic, low-angle cross-bedded, and
limestone, gray, with many shell fragments

SECTION 12: SPRING CREEK

Section measured on prominent rim projection about 0.5 mile M. 10% E, from where road
crosses Spring Creek over a culvert, and about 7.5 miles S, éﬂ-o E. of Tensleep, Wyoming.
Section begins in Sundance formation in NW 1/4 sec. 20, and continues westward up slope into
NE 1/4 sec. 18; offset begins in upper part of Otter Creek sandstone member of Cloverly
formation about 0.4 mile downdip in NE 1/4 sec, 19, T. 46 N., R. 87T W,, Washakie County,
Wyoming. Measured with Brunton and tape. Strike: N 5°W ; dip: 705 85° w.

Feet
LOWER CRETACEQUS
Thermopolis shale: ( in part )
Rusty Beds member: ( in part )

20. Shale and siltstone to very fine sandstone, similar to unit 20
and upper part of unit 19 at section 1 ....... R - 1.

19. Shale, black, and siltstone, pale green and drab sm:.z.lar to
Lowner: part of undt 10 AL Settlon L. o ue .o oronenssesmenemessesessesaessesnme. 7.0

18. Concretionary layer, similar to units 15 and 17 at sectiun 5;
less than 3 inches thick

UNCONFORMITY

Cloverly formation: 132 feet thick
Mudstone member: 40 feet thick
17. Sandstone, light red-brown, fine to medium; includes coalified
wooed fragments; sparkly; soft; slope .........cccvcinnnn el g T s i o e 5.0
16. Sandstone, gray, fine to coarse, massive; includes chert and
ferruginous nodules; with rusty staining; measured at offset;
thins out before main section ....c.ceeeererererismroncanensresacenssmrnnans 3.0
15. Siltstone, red-brown and olive-green, with rusty staining; slope ....... W 5.5
14, Sandstone, gray, fine to medium, moderately cemented; includes
large fragments of cealified wood; with heavy rusty staining and

Lo 3t G e e R N e L e e s 1)
13, Siltstone, red-brown, with interlaminated shale, black; both rock
types include coalified wood fragments; with minor rusty staining; slope.........4.0

12, Sandstone, gray, coarse, with 2-foot-thick cross-bedded set inclined
322 toward S 40° W; with heavy limonite staining; dip slope; at offset,
ripples 2 feet above base strike N 17% E., and ripples 5 feet above
T R e e o e R A R e . 8.0
11, Slope, with soil and tree cover; fragmema in scril include a:.ltsume,
very fine sandstone, and some black shale; coalified wood fragments
are present in any rock LYPe ...cvciverscrsssnonaranrrssenane P R )

Otter Creek sandstone member: 92 feet thick
10, Sandstone, white to gray, fine to coarse, cross-bedded, moderately

to well cemented; lower 10 feet conglomeratic; sparkly, sugary;
locally includes ferruginous nodules, and tan and rusty staining;
weathers into lower cliff 30 feet high, lower slope T feet, middle
cliff 20 feet, upper slope 13 feet, and upper cliff 22 feet; bottom
channeled into unit 9; in lower cliff, a 2 -foot-thick cross-bed
set has dips inclined 30° toward N 60° W., and in a 3-foot-thick
set, 10° toward N 60% W ; at base of upper cliff, a 3- foot-thick
cross-bed set has dips inclined 13° toward the BOTth . ..eovivnvrernennnannnnn 92,0

DISCONFORMITY
UPPER JURASSIC
Morrison formation: 251 feet thick
9. Mudstone, dark gray to black, silty, shaly; slope .......c0ecveianinininnan. 12,0
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8. Slope with soil, tree, and rubble cover; dark gray-green silty
mudstone fragments in soil . ...viniieniiiinian. W ) .ea 21,0
7. Mudstone, dark gray-green, silty, soft; includes !mne layer

at 8 feet above base; SIOPE c. v iiniiiee i inanerra T — L
6. Sandstone, olive-green and brown, fine, poorly cemen;ed si.ope ............. L1110
5. Sandstone, gray, fine, poorly cemented; includes black chert

grains; with ferruginous staining; sparkly ........cocevenvnnes R 1.0
4. Sandstone, drab green, wvery fine, poorly cemented; sparkly; Slope.....oueuaua. 3.0
3. Sandstome, gray, medium to fine, moderately cemented, massive;

includes pale green clay galls; sparkly; continues to offset with

variable thickness; forms a poor ledge ............... Gt SRR e A RS 4.0

Siltstone, olive-green with red-brown, calcareous; dope ,..... arssmansnncnes VLD
1. Mudstone, olive-green, silty, calcareous; exposed as

fragments in soil of slope with rubble and tree cover; appears

to grade into red-brown silty mudstone and siltstone in upper half .............53.0

Total Morrison and Cloverly 383.0
DISCONFORMITY
Sundance formation: ( in part ) 4

Sandstone, green to gray, fine, poorly to moderately cemented,

thin-bedded, glauconitic; slope .....oc0ceevnuns R T T R P = 8.0

Limestone, gray, very sandy, shelly, gla‘u.canitlc. Iedge ..uvaemeias .

Sandstone, green, poorly cemented, glauconitic, cross-bedded; slope ...ovuwn. 12.0

SECTION 13: OTTER CREEK

Section measured on rim projection on north side of Otter Creek about 0, 4 mile north of
Woosley Ranch, and 11.5 miles S 27°E of Tensleep, Wyoming. Section begins in Sundance
formation, which is exposed in gulleys on both sides of a dirt road extending northward from
ranch house, in NW 1/4 sec. B, and continues westward into NE 1/4 sec. 7: offset begins at
base of Mudstone member of Cloverly formation several hundred feet down dip, still in NE 1/4
sec, 7, T. 45 N., R. BT W., Washakie County, Wyoming. The 1/4 corner between secs. 7 and
B lies a few hundred feet east of the main house at Woosley Ranch, Measured with Brunton and
tape, This is type section of the Otter Creek sandstone member of the Cloverly formation.
Strike: N 10° E; dip: 5° N 80° W,

Feet
LOWER CRETACEQUS
Thermopolis shale: [ in part )
Rusty Beds member: ( in part )
14, Shale, siltstone, and very fine sandstone, similar to units 19 and
20 at section 1, that is, typical Rusty Beds member
UNCONFORMITY
Cloverly formation: 106 feet thick
Mudstone member: 44 feet thick
13, BSandstone, gray, fine to medium, moderately cemented,
thin-bedded and small-scale cross-bedded (sets less than
& inches thick); sparkly; with brown and red ferruginous
staining; blocky ledge; at one place, cross-bedding inclined
33°% toward S 55° W; unit thins toward offset to 7 feet thick,
and appears to split so that lower part has thin tongue
extending into unit 12; thickness at main section.......cveveveennnvanae swenas 16,0
12. Siltstone to silty mudstone, gray with red tint; with sandstone,
gray, fine, sparkly, and mudstone, pale gray-green, interbedded;
with rusty and yellow ferruginous staining; pnlished pebbles
oceur as float in slope at Mein SECHON . vuvivressvsvssrsnosnsrnansnsinsnsnas 280

Otter Creek sandstone member: 62 feet thick
11, BSandstone, white to gray, fine to coarse, and conglomeratic,
moderately to well cemented, cross-bedded with sets generally
less than 1 foot thick; includes ferruginous nodules as much as
3 inches in long diameter, randomly distributed throughout unit;
crops out as lower conglomeratic cliff with pebbles of chert and
quartzite, 31 feet thick, a middle cross-bedded sandstone slope,
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23 feet thick and an upper cliff similar to the lower but only 8 feet thick;
cross-bedding in the lower cliff in inclined 22° toward N 60% W, at one

place; polished pebbles occur as float on the lower cliff top surface;

lower contact of unit is channeled into unit 10 and fragments of unit

10 are included in the basal foot of the conglomeratic sandstone;

variable thickness along outcrop probably the result of irregularities

of lower contact, at least im part; upper contact seems conformable........... 62,0

DISCONFORMITY

UPPER JURASSIC
Morrison formation: 210 feet thick
10. Sandstone, gray, fine, well cemented, laminated; with limonite
staining parallel to laminae, and red-brown ferruginous staining
along fractures locally; in upper half, includes lenticular resistant
sandstone layers 2 to § inches thick; gradational with unit 9;
variable thickness; forms undercut at base of cliff-forming unit 11 .. ..... e e ]
@, Sandstone, dark gray-green and rusty-brown, fine to medium,
soft; with carbonaceous mudstone partings; upper third of unit
is dark gray siltstone; SIOPE .....cesersnsscasmessinssase 0 et R e A W
8. Sandstone, pale red-brown, medium to coarse, poorly
sorted, poorly cemented; with minor limonite and yellow

ferruginous staining; includes coalified wood fragments; slope ..... P e P 10
7. Mudstone, gray-green, silty, soft; includes silicified wood
fragments as float on slope...... SR S A A e Tt SR 1.1 ]

6. Sandstone, gray, fine to coarse, pDDl‘lj' cemented, croas-hedd»ed
includes white chert and some kaolinized (?) feldspar; sparkly;
with limonite staining along bottom which has irregular basal
contact; crass-heddmg in 1-foot-thick set at base inclined 24°

toward N 10° E; forms rounded ledge ......vv0nnee e DR 0 T e T s B
5. Sandstone, dark gray-green and brown-green, very fine,

poorly cemented, calcareous; becomes light gray in upper half; sbpe ....... .. 60.0
4, Slope, with soil and grass cover; with Llight brown sandy soil;

probably similar to units 3 and 5 ....cvees T A o aiwen o e e DL
3, Sandstone, dark gray-green, very fine, soﬂ caIcareuus slope ........... aees 10,0
2, Sandstone, white, fine, moderately cemented, thin-bedded to

laminated , calcareous; poor ledge ......cvovirnacnrrannansancacns ik eraiaaa 1.0

1, Mudstone, red-brown and dark gray-green, silty, calcareous;
soft; includes sandstone, gray, very fine, well cemented, calcareous,
sparkly, resistant that occur as layers as much as 6 inches thick, and
a basal 6-inch-thick sandstone; slope ..... e e A T e e A waa 16.0

DISCONFOEMITY

Sundance formation: (in part )
Limestone, gray, sandy, shelly, glauconitic; ledge.............. et amiw e i SR

SECTION 14: TENSLEEP

Section measured across hogbacks on north side of U.S. Highway 16 about 1.5 miles S
80® W., of Tensleep, Wyoming. Section begins in Sundance formation in SW 1/4 sec. 24, T. 47
N., R. 89 W., Washakie County, Wyoming. Measured with tape. This is approxu.uate locatwn
of Da.rtun s {1906} Tensleep section of Cloverly formation. Strike: N 60° W; dip: 62° s 30°

Feet
LOWER CRETACEQUS
Thermopolis shale: ( in part )
Rusty Beds member: (in part)
18, Shale, siltstome, and minor very fine sandstone, similar
to units 19 and 20 at section 1, that is, typical Rusty Beds member

UNCONFORMITY
Cloverly formation: 123 feet thick

Mudstone member: 61 feet thick
18, Sandstome, white, fine, moderately cemented, thin-bedded and
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17.

16,

very low-angle cross-bedded; sparkly; uppermost several
inches contains very coarse sand grains and small pebbles;
upper surface undulating and includes ripples; with rusty,
pink, and brown ferruginous staining; hogback with variable
resistance and thickness; maximum thickness......... e R i, e L
Sandstone, gray, fine, moderately cemented, with some

layers being very well cemented, resistant, sparkly, and
containing carbonaceous material and rusty staining; and

interbeds of mudstone, dark gray to black, silty, shaly,

with coalified wood fragments; three polished pebbles as

float; approximate thickness ......evuevemnenen P o
Mudstone, gray-green with red-brown, s:lty, slope with soil cover

Otter Creek sandstone member: 62 feet thick

15,

Sandstone, white to gray, fine, well cemented, lower 5

feet is thick-bedded whereas remainder of unit is cross-

bedded; includes white chert grains and ferruginous nodules;

includes conglomerate lens and is conglomeratic in places

in lower half, but laterally the equivalent part of the unit

becomes all sandstone; prominent ledge .. ... .ccniiriniinianiniirisrnneaa.. 62,0

DISCONFORMITY

UPPER JURASSIC
Morrison formation: 236 feet thick

14. Siltstone, dark olive-green, well cemented, MasSsSive ....vevearacnnssuennsuns 3.0
13. Sandstone, gray, very fine, well cemented; sparkly;

includes ferruginous nodules; bottom surface irregular;

lower part of hogback wense 2al)
12. Mudstone, dark gray, soft; splits into shaly fragments; slope .....vccvuuvaans 10.0
11. Mudstone, black, lignitic (7], soft; slope with 80il ... .ciarvinrncncarenennees: 5.0
10. Sandstone, gray-green, very fine, bentonitic; with selenite

oryatale fr Floab i BhOPE o s it m e & e s BEB AR S SRR B S AR S 36.0
9. Sandstone, gray-green, fine, poorly cemented; Slope .. i vves s eenes 14,0
8. Sandstone, gray, fine, moderately cemented, cross-bedded;

includes ferruginous nodules; with pale green patches, zones,

streaks very locally, and some limonite staining; sparkly;

hogback with variable thickness as result of irregular lower

B T B o o g e e e o mta e e Dl
7. Mudstone, dark gray- green and red-brown, very silty,

calcareous, soft; includes thin sandstone similar to unit 3, but

as ferruginous-coated 1ayers; BlOPE «..ovsvecvssrassiisssnssnssssassnsnasssdd 0
6. Sandstome, gray, medium, poorly cemented, calc a.reous. sparkly;

locally splits into shaly fregments; S0P . .cvrvrurcnrrornssrnesereroneoress 41.0
5, Sandstone, gray to tan, fine, well cemented, calcareous; sparkly;

with small-scale low-angle cross-bedding; includes fragments of

mudstone similar to unit 4; irregular lower surface; hogback with

variable thickness . ... .esessomesivnss g B R T R A 3.0
4, Mudstone, dark gray-green, calcarenus, sr.llt T e T o £ |
3. Sandstome, gray, very fime, well cemented, calcareous; includes

minute coalified fragments; sparkly; ledge.....covnsrenransnsrnrasasananarnes 0.5
2. Sandstome, dark gray-green, with red-brown, ver:r fine, sa[t

CRlE RO OIS BICPE o & v & ek e T o e e e A ATl e T e i [ e T 21.0
1, Sandstone, dark gray-green, fine, soft, ::alcareoua- lmver

contact appears conformable; SIODe .. ..eenseinnvsssrnnnscansssnsansnsnninns 27.0

Total Morrison and Cloverly 359.0
DISCONFORMITY

Sundance formation: ([ in part)

Sandstone, gray, pepper-and-salt, moderately cemented, calcareous,
glauconitie, thin-bedded; slope .....cocvicinennrnssnsnsransssonasnannersens 10D
Sandstone, similar to overl:ring one, but includes shells in lower part, slope ....10.0



SECTION 15: NORTH BIG TRAILS

Section measured on prominent slope about 1 mile east of dirt road which passes Cogdill
Ranch, about 5.2 miles N 13° W, of Big Trails, and about 14 miles S 24° E, of Tensleep,
Wyoming. Section begins in Sundance formation in SE 1/4 sec. 20, and continues westward up
slope; first offset begins at top of unit 15 in Merrison formation about 500 feet down dip and
across narrow valley which dissects unit 15 dip slope, and continues westward into SW 1/4
sec, 20; second offset begins at top of Cloverly formation about 1500 feet farther down dip and
about 800 feet east of dirt road, in SE 1/4 sec, 19, T, 45 N., R. 8T W,, Washakie, County,
Wyoming. Measured with Brunton and tape. Strike: N 5% W; dip: TS 85° W

Feet

LOWER CRETACEQUS
Thermopolis shale: ( in part )
Rusty Beds member: ( in part )

27,

Shale, siltstone, and very minor very fine sandstone, similar
to units 19 and 20 at section 1, that is, typical Rusty Beds member

UNCONFORMITY

Cloverly formation: 48 feet thick
Mudstone member: 23 feet thick

26.

25.

Sandstone, gray, fine, moderately to well cemented, locally

caleareous, thin-bedded; sparkly; with rusty, brown, tan, and

yellow ferruginous staining; lower contact appears to be

gradational with and to inter-tongue with unit 25 on small

scale; includes coalified wood fragments; thins down dip; ledge .....c.cvneeea. 4.0
Sandstone, white to gray, very fine, soft; with rusty and

lavender staining; a single polished pebble occurs as float on

Tomer-slope ol Enik B 0De =, & s 3 T T e s R e A e S R e )

Otter Creek sandstone member: 25 feet thick

24,

Sandstone, white to gray, fine to coarse, and conglomeratic,

cross-bedded; includes ferruginous nodules and limonite staining;

cross-bedding inclined generally east to southeastward, and 1-

foot -thick set at base inclined 189 § 70° E; unit is more than 50%

conglomeratic, with pebbles of chert and quartzite as much as 3

inches in long diameter but mostly about 0,5 inch: uppermost few

inches is a fine sandstone with lavender staining; bottom surface

undulates and thickness is variable; prominent ledge ......vovevneevavnsnsess 25,0

DISCONFORMITY

UPPER JURASSIC
Morrison formation: 265 feet thick

23.
22,

21.
20.

18.

18.

17.

16,

Mudstone, pale gray-green, silty, soft; becomes darker gray

AR AP Er BARE ELOTME . 4 v ww mim i wsswo .o wea e B T
Sandstone, gray, wery fine, soft; upper 4 feet bentonitic {?) slope .
Mudstone, dark gray, silty, soft; bentonitic; slope ...... R
Sandstone, gray, very fine to cearse, moderately cemented,
cross~-bedded; sparkly; includes ferruginous nodules, and

coalified wood fragments; includes fragments of green mudstone

in lower part; crops out as lower ledge 11 feet thick, middle slope

5 feet thick, and upper ledge 6 feet thick; at base, cross-bedding in
2-foot-thick set inclined 199 toward S 45° E; at 4 feet above base,
dips in 1.5-foot set inclined 18° toward S 80° E; at 6 feet above

base, dips in 3-foot set inclined 20° toward S 10° E; channeled into

cewmaunn

unit-19; variable thiCkIess .. cov e omn viaaesnieh susimssiressdensnsesseeses Dbl
Sandstone, dark gray te dark drab gray-green, very fine to fine,

slightly calcarecus, soft; slope ........0vuen : s e e e s e e Tl
Sandstone, gray, soft, calcareous, very smaJl-scale CTOSS-

bedded; Eparkly; SlOPE . oo i iicnuransnsiasaiodnnanesiosaes A R 6.0
Sandstone, gray-green, very fine to f'me, soft, calcareous, very

small-scale cross-bedded; SIOPE .. ..vuvevrronescorensronssrsnsssrnasansnsnss Fol
Sandstone, dark gray, very fine to fine, soft, slightly calcareous;

IINES v a1 5 L A B B0 (R A 0 o s 7.0

Sandstone, tan, very hn.e to coarse, well cemented, calcareous,
small-scale low-angle eross-bedded with dips inclined generally
westward; sparkly; includes coalified wood fragments; crops out

26



as resistant ledges about 4 feet thick with interbedded

coalified shaly sandstone layers as much as 2 feet thick,

all variable in thickness; bottom channeled into unit 14; very

locally conglomeratic; prominent ledge ........iciiniinranarcnnriransnaranas 21.0
14. Mudstone, gray in lower part, drab green in upper, silty

to sandy, soft, calcareous; includes selenite veinlets in

UPPET PR EIODE . voemene s anmois s seems e mas onnemeeneseny s ses o, N, - 4.0
13. Sandstone, white, fine to medium, poorly sorted, moderately

cemented, thin-bedded, calcareous; appears to thin out about

200 feet down dip, under cover up dip; poor ledge ......cvivervrnnnennarnrane 3.0
12. Sandstone, gray to olive-green, fine, calcareous, soft;
includes medium grains scattered throughout; SLope . ...cueessnssenrassassan .. 5.0
11. Sandstone, gray, fine, soft, calcareous; becomes green
upwards, and non-calcareous locally; SIOPE .....c.evessavacrsnsannnsnannsss B.0
10. Sandstone, chocolate-brown to tan, fine, soft, calcareous; slope P e e = b
9, Sandstone, tan, medium, soft, massive, calcareous; slope ...... TR 5
8. Sandstone, gray, very fine to fine, soft, calcareous; appears
massive; weathers pale green; slope .......cvievisnirnavacrnsnancnnssennaass B0

7. Siltstone, dark gray, weathers pale blue-green, massive, non-

calcareous; grades upwards into very fine sandstone, and is

calcareous in uppermost 2 feet; slope . ... ..icccniininiisnrsrsrisasns rwanase
6. DMudstone, red-brown with green, becomes silty upwards and

finally becomes a siltstone, calcareous; slope ..
. Mudstone, olive-green, soft, calcareous; slope . i
Sandstone, gray, soft, calcareous; BlOpe .. ...evecrisriciasnssicinnnnns
Mudstone, gray and green, very silty to siltstone, soft, calcareous. slope .
Sandstone, similar to unit 1, but soft and much less glauconitic; slope....
Sandstone, gray, very fine to fine, thin-bedded, calcareous; soft
and slope-former except for well cemented uppermost 0.5 feet; includes
minor fine to medium glauconite grains . P -

Total Mncrrisnn and Clm'erly 313.0

L L T o

.

R e

DISCONFORMITY: undulating contact

Sundance formation: ( in part )
Sandstone, gray, medium, glauconitic, soft, calcareols ....cvasnarssrsnrssnns 3.0
Sandstone, gray, medium to coarse, well cemented, calcareous,
glauconitic, oolitic, shelly; laterally becomes sandy shelly
limestone; 1edg\e........ o e e e i e e e e i ey T P AR, 6]

SECTION 16: SOUTH BIG TRAILS

Section measured on prominent slope on west side of Nowood Creek, about 1.2 miles
N 30° E, of Hampton Ranch via ranch road beginning at main house, about 7.8 miles S 20° W,
of Big Traﬁs or ab-out 25.8 miles S 10% E, of Tensleep, Wyoming; the section is also located
about 1.6 miles N 13° W, of the 1/4 corner between sec, 31, T. 43 N., R. 87T W, and sec,
36, T. 43 M., R. 88 W. Section begins in Sundance formation in N 1/2 NW 1/4 sec, 25, T, 43 N,
R. 88 W., Washakie County, Wyoming. Measured with Brunton and tape, Strike: N 35° E;
dip: 7° N 55° W,

Feet
LOWER CRETACEOUS
Thermopolis shale: ( in part )
Rusty Beds member: (in part )
25, Shale, siltstone, and minor very fine sandstone, similar to
units 19 and 20 at section 1, that is, typical Rusty Beds member
UNCONFORMITY
Cloverly formation: 62 feet thick
Mudstone member: 32 feet thick
24, Sandstone, gray-green, very fine, thin-bedded to laminated,
well cemented; includes ferruginous nodules locally, and
coalified partings; ledge .....ccovuvuncvannncvsnrcasensnanans S B AT el
23, Silistone, tan, red-brown, and lavender, very fine sandstone
locally, soft; with coalified fragments; mostly a covered slope ........0cveeva.. 25,0
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Otter Creek sandstone member: 30 feet thick

22.

Sandstone, gray, medium to coarse, and conglomeratic,

well cemented, low-angle cross-bedded; pebbles in lower

conglomeratic part include chert and quartzite, as much

as 1 inch in diameter but averaging 1/4 inch; locally sparkly;

with tan, purple, rusty, and yellow ferruginous staining;

unit thins northeastward for about 1000 feet and then becomes

poorly exposed; thins to 21 feet in down dip direction; channeled

into unit 21 below; prominent ledge .....ccoiviricrenrnnnnnn S i (e 30.0

DISCONFORMITY

UPPER JURASSIC
Morrison formation: 213 feet thick

21,
20.
19,
18,
17,
16,
15,

14,
13,

12,

11,

10,

-3 L e

Mudstone, dark gray, silty; similar in appearance to unit 18;

uppermost foot heavily stained and impregnated with jarosite (?) slope ....... 40
Mudstone, gray-green, silty locally; with red-brown in basal

3 feet, and dark gray in upper part; soft and slope-former except

for some resistant layers as much as 5 inches thick; slope ...... e p——— L
Mudstone, similar tounit 17 but with rusty staining .. ... cioiiiiiiiaa.. 4.5
Siltstone to very fine sandstone, gray, well cemented; highly

weathered but forms thin ledge .............. TR e L A e ey R D

Mudstone, dark gray, silty locally in lower part but becomes
more silty and includes medium and coarse grains, and some

pebbles upwards; soft; Slope ,....covervevencenons St e T T T 0 62.0
Mudstone, red-brown, silty and sandy, calca.renus. soﬂ slup-e I e e 1]
Slope with soil, grass, and tree cover, R I e
Sandstone, pale green to gray, fine, snﬁ l:a.‘tca.reaus, slope ................ .10.0

Sandstone, red-brown and green, very fine to fine, soft; grades

upwards into mudstone that is locally silty; includes 3 inch thick

limestone similar to unit 10 at top; calcareous; slope...vcuerivrensnnnsonnsnss 4.0
Mudstone, clive-green, silty, soft, calcareous; includes sandstone,

gray, very fine, well cemented, calecareous, sparkly which oceurs

as 3 to 6-inch-thick ledge in middle of unit; slope.......... e P R e i 1 1]
Mudstone, red-brown, soft, calcareous; slope .......... St wa e e a B
Limestone, gray, finely crystalline; ledge ..vcuiecrasucsnnrmronnens i i s
Mudstone, dark gray, soft, calcareous; SlOPe ....vccvereuenss i i a e A 1.0
Sandstone, gray, very fine to medium, moderately cemented,

calcareous; includes fragments of green mudstone; sparkly; ledge..... e
Sandstone, gray, very fine, soft, calcareous; includes green

mudstone fragments in lower part; uppermost 2 feet is green and

includes fine to medium grains; most of unit is slope, but interval from

16 to 21 feet above base forms rounded ledge .......... ER e R RS e 15 1]
Mudstone, red-brown with pale green, silty, soft; locally a siltstone;
L e L s e i e
Sa.udsiorne g'ray, [u:le, well cemented, calcareous; w:th medium to

coarse grains scattered throughout; ledge ........cvvvevencnsvanans

Mudstone, dark gray, soft, calcareocus; slope .....

Sandstone, similar to unit 1 without coalified wood .,

Mudstone, olive-green, soft; SIOPe ....ccvvvnnes e

Sandstone, gray to white, very fine, moderately cemented

caleareous, very small-scale cross-bedded; sparkly; includes some

coalified wood fragments; with silicified wood fragments cccurring

85 float BLOPR . uuveevsssesnsransnsssasnaunsanasnsnanesosnnss e e e a0
Total Morrison and Cloverly 275.0

DISCONFORMITY: contact undulatory locally

Sundance formation: ( in part )

Sandstone, gray-green, glauconitic, calcareous, shelly; includes limestone,
gray, sandy, shelly, resistant occurring at the top as lenses as much as
Lioot thick c.ussenrsnnsasnsontunsssinssssisansnnssssannrnssanensssssesssellel

SECTION 17: NOWOOD

Section measured on slope on north side of Worland turnoff, about halfway, up hill from
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Tensleep-Nowood road, and about 2 miles S 55°W of Nowood. Section begins in Sundance
formation in SE 1/4 sec., 19(7), T. 42 N., R, 88 W., Washakie County, Wyoming, Measured
with Brunton and tape, Strike: E-W (?); dip: 14° northward,

Feet
LOWER CRETACEQUS
Thermopolis shale: ( in part )
Rusty Beds member: ( in part )
24, Shale and siltstone, similar to unit 19 at section 1, that is, typical
lower part of Rusty Beds member
UNCONFORMIT ¥
Cloverly formation: 124 feet thick
Mudstone member: 47 feet thick
23, Sandstone, white and non-calcareous, brown and calcareous, fine,
cross-bedded; includes ferruginous modules and polished pebbles oceur
as float on upper dip slope; sparkly; crops out as fractured knobs on
ridge; cross-bedding; in 1-foot-thick set inclined 30% westward; minimum
estimated tRICKIESS . . < ve.oim e wieen s nmion s snems s smesess s smsenossnnsssemne LEal
22, Slope with soil and grass cover; with float from unit 23; probably siltstone..... 31.0
Otter Creek sandstone member: 77 feet thick
21, Sandstone, white, fine to coarse, and locally conglomeratic, moderately
cemented, cross-bedded; sparkly; includes white chert; crops out as
low knobs on bench rimmed by unit 20; lower contact not exposed...... Sp——- i )
DISCONFORMITY
UFPPER JURASSIC
Morrison formation: 250 feet thick
20. Sandstone, gray with lavender tint, very fine, well cemented,
calcareous; fractured; sparkly; platy ring; ledge ....cveccinenensracanasnansas 2.0
19, Sandstone, olive-green, very fine to medium, soft; hecnmes dark
gray upwards; upper third is rubble covered but included with unit; slope ...... 47.0
18. Mudstone, dark gray to black, sparsely silty, soft; slope which
weathers pale PreBn: . . seeree o et s o 5 oo e oe s e e i s e e Ll
17. Mudstone, dark gray, silty, soft, calcareous; grades up from unit
L0 2 MR o 0 0 0 0 A B 0
16. Mudstone, red i:rcwn with sreen soft, calcareous; slope.. 0.0
15. Siltstone, gray, soft, calcareous; slope......ccvevuevunas 7.0
14, Mudstone, red-brown, soft, calcareous; slope e vt oy e
13. Sandstone, pale gray-green, very fine, soft, calcareous; slope ........c.00.. 2000
12. Sandstone, gray, medium, moderately cemented, calcareous,
cross-bedded; sparkly; channel sandstone which thins out within
100 feet eastward and is under cover westward; includes sparsely
scattered ferruginous nodules; much fracturing and slumping makes
orientation of cross-bed dips unreliable; ledge.......ccviiuieivierienacunnasa. 10,0
11, Sandstone, pale gray-green, very fine, soft, calcareous; includes
OB ErARNE ELOEN oy o s e oo o oe e e o o o o o e e i e e e el
10, Sandstone, red-brown, fine to medium, moderately cemented,
calcareous; with coarse grains throughout; slope ... Py I wwid A0

9. Slope, with sand and vegetation cover; formsbench ......vvvveveranane R 30.0
8, Sandstone, similar to unit 7, but soft; becomes re&-hrown and
gray at 8 feet above base, gray-green at 13, pale red-brown at 23;

slope up tobench [unit ) ...ovvcvrenrinancnan R A R s T 25.0
7. Sandstone, gray, fine to medium, wei! eemented ca.lcareuus

includes scattered coarse grains; ledge ......coceviniencnnnrnsnancaneronssas 1.0
6. Sandstone, gray, medium, soft, calcareous, cross- I.ammnted {" J.

BIODE i o  w B RE RA R e a N R A R N e
5. Mudstone, dark gray to red-brown, with n]ive-green, silty, soﬂ

calcareous; Slope ....cuerrinnsnnnrnnnn. A e i e e AT e

4, Sandstone, pale red-brown with some gray zones, very fine, soft,
calcareous; Slope ......ccenivenanncnans P A e

3. Mudstone, red-brown with minar nlive -green, soft, calcareous; slape .

2, Sandstone, gray, very fine, soft, calcareous, very small-scale cross-
bedded; includes fragments of dark gray mudstone and coalified wood,
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and medium grains ......civeniiiiirrrnrsr i, i T et

1, Sandstone, white, very fine to medium, ma-derately cemented,
calcareous, poorly-defined cross-bedding; with very minor

B O B I o ey om0 58 58 A5y 1 WA 5 I 3 0 B 050

Total Morrison and Cloverly

DISCONFORMITY

Sundance formation: ( in part )
Sandstone, gray, very fine, shaly, glauconitic; slope ......ovvvenininonann
Sandstone, similar to underlying, but forms ledge

Sandstone, gray, calcareous, glauconitic, thin-bedded .....cvvavevarnvas e

Sandstone, gray, very calcareous, glauconitic; forms
prominent ledge; grades laterally into limestone, gray,
crystalline, sandy, shelly that also forms ledge . R w C  a a

SECTION 18: MAYOWORTH

vagamull

374.0

Feet

Section measured across Mayoworth-Gordon Ranch-Hat Ranch road at a locality 0.4
road-mile north of Condit mailbox, which is 1.2 miles westward from end of Kaycee-Mayoworth
paved state road. Section begins in Sundamce formation one cuesta west of road in NE 1/4 sec.
33, and continues eastward across road into NW 1/4 sec. 34, T. 45 N., R. 83 W._, Johnson

County, Wyoming. This is approximate location of North Mayoworth section of L.nve et al. (1945)
and Mayuwnrlh s:chon of MacClintock (1957). Measured with Brunton and tape. Strike: N 47°
W.; dipe i N 43 E.
Feet
LOWER CRETACEQUS
‘Thermopolis shale: [ in part )
Rusty Beds member: ( in part)
30, Shale and siltstone, similar to unit 19 at section 1, that is,
typical Rusty Beds member
UNCONFORMITY
Clowverly formation: 59 feet thick
Mudstone member: 55 feet thick
29, Sandstone, grading upwards from very fine to coarse, and from dark
gray to gray and red-brown to gray and tan; well cemented;
D EIRNE - a5 SO A i T TR 20 6.0
28, Coal, black, woody, shaly; becomes less coaly and more shaly
upwards; with yellow ferruginous staining ..........00. B R BT TR 1
27, Sandstone, gray, fine to coarse, well cemenled includes
coalified wood slivers; quartzitic; variable thickness; ledge .....cc0vevvereara. 1.0
26, Mudstone, olive-green becoming pale gray-green upwards;
SELEYSE ORI oo v pimom i e o o o, A N T S S o . B
25. Mudstone, bright red-brown, silty locally, soft; slope .. .....cceveciiinannnns 13.0
24, Mudstone, pale gray-green, locally silty, soft; slope ......... T TG T
Otter Creek sandstone member: 4 feet thick
23, Sandstone, white, fine, moderately to well cemented, locally
calcareous, cross-bedded; sparkly, sugary; includes ferruginous
nodules; a few polished pebbles occur as float on dip slope of unit;
bottom channeled into unit 22; ledge .......coovvvnrmcnoornnnns TR sl e e 4.0
DISCONFORMITY

UPPER JURASSIC
Morrison formation: 189 feet thick
22, Mudstone, dark gray to gray-green, silty, soft; upper 2 feet

stained yellow-brown; SLOPE .....vcuciisanrsninnasnssenannsnanssansinnns
21, Siltstone, dark gray-green with red-brown tint, sandy, soft; slope .
20. Mudstone, dark gray, sparsely silty, soft; slope .........cce000es
19, Mudstone, similar to unit 16, but black; poor ledge . ... . ccvivrnenarrrvans
18. Mudstone, gray-green, silty, soft; slope ......cccciiiiiannrnsnrssnnsnnns

17. Sandstone, gray, fine, soft; with yellow and rusty ferrugmcms
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BAInINg: BIOPE o v s S e SR e e e e e e e e swssvneis Bl

16, Mudstone, g:ra:rto brown, fine; includes analcite grains md

coalified wood fragments; highly fractured; poor ledge .......oveeinennnnns el
15, Mudstone, dark gray-green, silty, soft; slope.............. e o S 2.0
14, Siltstone, dark gray to black, carbonaceous; highly fracl.nred

resistant ledge ..... T T . .0
13. Mudstone, similar to unit 11 ............... .0
12, Sandstone, gray-green, fine, Soft; S0P .. ..cvveervncnrnernnnnnns .0
11, Mudstone, dark gray to black, soft; slope... .0
10, Mudstone, gray-green, locally silty, bentonitic: slope . .....eveevenennn wenaas 170
9. DMudstone, olive-green, silty, soft, calcareous; slope .......ecevrevennessaa.10.0
8. Sandstone, gray, very fine, moderately cemented, calcareous,

very small-scale cross-bedded; includes sparsely scattered

ferruginous nodules; with pale green coloration along bedding

surfaces; variable thickness; ledge .....cvoveesencsiiisinssnsanes s e el
7. Mudstone, olive-green to gray-green, with minor red-brown,

silty, locally sandy, soft, calcareous; slope........... & e et et o L A
6. Slope, with soil and grass cover, but probably similar m u.nit T

I In AR TR "y v e erwc s o gl aleaie s e s T T T T LR T AT T T epRapeete - i o |
5. Sandstone, gray, fine, soft, calcareous, low-angle cross-bedded;

BpRrkly; BIODE ..oy yr srrmvnnnes rerasens s sewes i e giws s aa s e sew e s s b 0
4. Sandstone, gray, fine, soft, calcareous, thin-bedded am! small-scale

eross-bedded; slOPE ....ocesrsnensessnaneneans R AT R T AT PSP RS R P |
3., Siltstone, dark gray-green, sandy, soft, caicarews‘ lenticular; slope vouveus.. 2.0
2. BSandstome, white, very fine to coarse, moderately cemented,

calcareous, cross-bedded; includes ferruginous nodules, and

fragments of green mudstone; sparkly; crops out as poor cap on

ridge west of road; variable thickness ., .. vivnacsscone sovnonsssnss e en o My D
1. Sandstone, gray, shaly, calcareous; sparkly; includes 2-m.:h ~thick

finely crystalline limestone in middle; slope just below rim of cuesta .......... 8.0

Total Morrison and Cloverly 248.0
DISCONFORMITY

Sundance formation: ( im part )

Shale, dark gray, silty; includes thin gray, calcareous; glauconitic

sandstone layers; BIOPE ...ecvescocsnnnnsnonnass s S Tt O i o o e e 2.0
Siltstone, gray-green, calcareous, resistant; grades la.ters.lly into

sandy limestone; ledge .........cvonvevnnenns o e o SN o e e By e 100
Slope, covered with 8oll......vivvncnnraeens e

Sandstone, green-gray, glauconitic, calcareous, amal.l scale cross-

bedded; with rusty spots; ledge ....o.cvvienn R A e ket e
Sandstone, gray, glauconitic; slope .. DO T S e

Skale;, dark gray, Silty: SLODE e we cvan e s s s

SECTION 19: WILLOW CREEK

Section measured on slope on west side of W&li:m‘ Creek about 1 mile due west of main
house on Firnekas Ranch, and about 29,6 miles N 3 E of Natrona, Wyoming, Section begins
in Sundance formation in SE 1/4 sec, 3, and continues eastward up slope; offset begins at top of
unit. 13 in Morrison formation about 900 feet down dip slope in SW 1/4 sec. 2, T. 40 N., R. 83 W.
Natrona County, Wyoming, Measured with Brunton and tape. Strike: N 3° E; dip: 6°5 87° E,

Feet

LOWER CRETACEQUS
Thermopolis shale: ( in part )
Rusty Beds member: (in part )

20, Shale and siltstone, similar to unit 19 at section 1, that is, typical
Rusty Beds member; a few polished pebbles occur as float on the
Rusty Beds dip slope, but undoubtedly weathered out of Cloverly ocuterop
up dip
UNCONFORMITY

Cloverly formation: 25 feet thick
Otter Creek sandstone member
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Sandstone, gray, white, tan, and brown, fine to coarse, moderately

to well cemented, cross-bedded; includes conglomeratic lenses with

pebbles of white chert and quartzite averaging 0,5 inch; includes

ferruginous nodules randomly distributed; sparkly in places;
prominent ledge; variable thickness .......cc0eveeearass e e | 25.0

DISCONFORMITY

UPPER JURASSIC
Morriscon formation: 210 feet thick

18. Mudstone, dark gray to black, silty, soft; with rusty staining; slope .......... 37.0
17. Siltstone, gray, sandy, thin-bedded, soft; Slope......cvevivenrarennancans T O
16, Mudstone, dark gray-green, soft; slope; includes siltstone, gray-green,
well cemented, slightly calcareous which occurs as 4-inch-thick ledge
L3 o T i e I (X 8w e . 25.0
15. Mudstone, dark gray, sﬂ;:r, suﬂ~ L o e b 31
14, Mudstone, red-brown, silty, calcareous, soft; slope......civuvvecrivrnaneee.. 4.0
13, Sandstone, white, fine to coarse, moderately cemented, cross-
bedded, calcareous; sparkly; includes ferruginous nodules, and
rusty spots; conglomeratic in places; crops out as "shaly" ledge
capping second cuesta west of Willow Creek; a few pieces of agatized
wood occur as float on lower part of unit 13 dip slope . ...oviviavsnrnrvarnnans 15,0
12. Sandstone, gray, fine, poorly cemented, calcareous, thin-bedded,
with ferruginous nodules; grades upwards into gray-green very fine
sandstone at about 11 feet above base, and into sandy gray-green mudstone
at about 22 feet above base; Slope.....covevrrrrnrncnrnrsssrsones PR 1
11. Sandstone, gray, fine, well cemented, ::alcareuus massive; includes
ferruginous nodules; sparkly; ledge ........ s e 4 |
10. Sandstone, red-brown with green, fine, soft, calcareous; slope ......... e A0 A
9. Sandstone, white, fine, well cemented, calcareous, cross-bedded;
includes ferruginous nodules as much as 5 inches in long diameter;
sparkly; ledge ..coouvrunen e o A TR sk 0 W I e s A e e e R
8. Mudstone, gray-green, silty, alcarer.ms soft; slope ....... e e 3.0
7. Sandstone, gray-green with pale red tint, fine, soft, calcareous; slope......... 4.0
6, Sandstone, white to gray, moderately cemented, calcarecus, thin-bedded;
sparkly; gradational with undt 5; 1edge . .cvcererecnonrorenrerensionransssannssssdnl
5. Sandstone, similar to unit 3, but becomes pale red upwards ......cccvenevnnss 3.0
4, Sandstone, similar tounit 2, but not well exposed ......covnvinnmcnsnnnanrnns a
3. Sandstone, red-brown, very fine, soft, calcareous; sparkly; slope.....ceovvues L]
2, Sandstone, gray to white, fine, moderately cemented, calcareous,
small-scale cross-bedded; sparkly; including very minor glauconite {‘PJ
grains; thins in both directions; ledge .......cevvercsrcnnaroncnns 5w Ay
1. Mudstone, chocolate red-brown, silty, soft, calcareous; with pale
gray-green spots, zones, etc,.; 8lope ... ..o icennniiiiiaaaaas i, e B 15,0
Total Morrison and Cloverly 235.0
DISCONFORMITY

Sundance formation: (in part )

Sandstone, white to gray, medium, moderately cemented, calcareous,

thin-bedded; with glauconite; with ripples; ledge ... o vevrnrnneccnscrans
Shale, black; SLODE % . e s essnaessssesesss
Limestone, gray, with Belemnites; ledge...cvcvvvererrasacssscnns-

SECTION 20: SOUTHEAST BARNUM

Section measured on slope about 2 miles east of Bar C Ranch, and 5.5 miles 5 50° E of
Barnum, Wyoming. Section begins in Sundance formation in NW 1/4 sec, 17, T, 42 N., R. B3 W
Johnson County, Wyoming. Measured with Brunton and tape, Strike: N 300 W; dip: 59 N 60° E.

Feet

LOWER CRETACECQUS
Thermopolis shale: (in part )
Rusty Beds member: ( in part )

25,

Shale and siltstone, similar to unit 19 at section 1, that is, typical
Rusty Beds member

32



UNCONFORMITY

Cloverly formation: 30 feet thick
Otter Creek sandstone member

24,

Sandstone, white to gray to brown, fine to coarse and locally

conglomeratic, moderately cemented, cross-bedded with dips

generally inclined northwestward but readings unreliable as much

slumping occurs; slightly sparkly, and sugary; top surface

irregular as is common elsewhere, but much finer grained than

elsewhere, with uppermost conglomeratic few inches only

locally present; with ferruginous staining; variable thickness:
prominent-Yedge. | oo vesivianrsise s PN - cesaes 30,0

DISCONFORMITY

UPPER JURASSIC
Morrison formation: 215 feet thick

23, Slope with soil, vegetation, and rubble cover; probably dark gray
mudstone unbasmol‘fragmemsmsoﬂ s s e b versanaaneasDT. 0
22, Mudstone, olive-green, silty, soft; I:ec-:mes dark gray upwards; slope ,
21, Mudstone, red-brown, silty, soft, calcareous; includes rounded medmm
grains scattered throughout; S1OPe . .....eneinansnes bensesissiessasnos
20, Limestone, gray, sandy, hard; 16dge . .....ueueveinernceconensensenenerosnes
19, Mudstone, red-brown, sparsely silty, soft; with green mottling upwards;
Ty s g i 501 1 9 4 e e 1 o 1 M 1 T
18. Sandstone, gray in lower part and gray-green in upper, very fine with
= scattered medium grains, soft, calcareous; SIOPE ...cvvveeesenenan e s S
17, Sandstone, gray, very fine with scattered medium grains, calcareous;
upper 0.5 foot well cemented and resistant but remainder of unit is
soft and forms slope .....cvvrvinnninan et R P P T
16. Siltstone, gray, sandy, well cemented, calcareous; ledge.............
15. Siltstone, dark gray, sandy, Bolt; BLOPE . ....cv.cweuiscreneesnesssssnssos
14, Sandstone, gray, very fine, well cemented, calcareous; appears to
thin out in both directions; ledge ..... T A R e S e e
13. sSiltstone, dark gray, sandy, soft, calcareous in lower 2 feet; slope ...... O
12, Sandstone, gray to white, soft, calcareous; includes hard, well
cemented uppermost 3 to 4 inches; includes scattered rounded medium
and coarse grains; BlOPe . .uuueceussiossonnnnnanssnsnssss PP et 1 ||
11. Siltstone, ul.milartounit!lhutnutsparkly i o BE o n o mrer e o e e
10. Sandstone, bright green to gray-green, very fine. soft, calcareous in
lower part and non-calcareous in upper; slope ............ PRI 5 |
9. Siltstone, red-brown, sandy, soft; slope; sparkly ............ T P To1
8. Siltstone, sandy to very fine sandstone, red-brown with green, soft,
AL EOEST TFOIN oo omiu mtmie e o 4o it s 3 oSl e B R R S S 4.0
7. Sandstone, gray-green, fine, soft, calcareous; hecumes pale green
and very fine upwards; S1ODPE ......ccieerierrinnnaananneenrnasenneaennn .- 12,0
6. Sandstone, gray to tan, medium to coarse, c:a.lcareous, cross-bedded,
moderately cemented; channeled into unit 5 as much as 3 feet; includes
ferruginous nodules throughout, but especially along bottor surface;
sparkly; prominent ledge ...ovvveerensnnnnan TSP . 5 | |
5. Mudstone, dark gray, silty, soft, calcareous; variable thickness; slupe . 1.0
4. Sandstone, gray, fine, soft, calcareous, laminated; Slope .............. . 2.0
3. Mudstone, red-brown, silty, soft, locally calcareous; SIOP€ ......euewenensn.. 4.0
2, Sandstone, red-brown in lower part and gray-green in upper, very
fine, soft, calcareous, thin-bedded; sparkly because of inclusion of
large crystals of caleite along bedding surfaces; S1OPe +...uveueerunn wmn: o i B0
1. Sandstone, gray-green, very fine, soft, calcareous; sparkly; includes
6-inch-thick chocolate-brown mudstone at top; slope 3.0
Total Morrison and Cloverly 245.0
DISCONFORMITY

Sundance formation: ( in part )

Sandstone, gray to brown, medium, poorly cemented, calcareous,
glauconitic, cross-bedded; fossiliferous; slope .
Shale, black; lopPe .. vouvvencsnnanasanossvas













