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Stratigraphic sections and correlation of beds in the Inyan Kara 
Group and Morrison Formation, north end of the Black Hills, 

Crook County, Wyoming, and Butte County, South Dakota 

by 

William J. Mapel and Charles L, Pillmore 

Abstract 

Descriptions of 47 stratigraphic sections of the Ivan Kara Group 

and Morrison Formation are given for an area extending from bluffs on the 

west side of the Belle Fourche River in T. 56 N., R. 64 W.$ Crook County, 

Wyo., southeastward across the Bear Lodge Mountains to a point in T. 8 N., 

R. 1 E., Butte County, S. Dak.--a distance of about 35 miles. Also given 

are four sections measured farther southeast in the area between Belle 

Fourche and Rapid City, South Dakota. The Morrison, Lakota, and Fall 

River Formations are each subdivided into two parts and the subdivisions 

are correlated for most of the area. 

Introduction 

Location of the area and purpose of the work 

The Inyan Kara Group of Early Cretaceous age and the underlying 

Morrison Formation and Unkpapa Sandstone of Late Jurassic age make up a 

sequence several hundred feet thick of sandstone, siltstone, claystone, 

local limestone, and intermediate rock types whose outcrops encircle the 

Black Hills uplift in northeastern Wyoming and western South Dakota. 

Stratigraphic sections of these rocks were measured mostly at the northern 

end of the uplift in an area that extend from bluffs on the west side of 

the Belle Fourche River in T. 56 N., R. 64 W., Crook County, Wyo., south-

eastward for about 35 miles to T. 8 N., R. 1 E., Butte County, S. Dak. 
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(fig. 1). This area is along the crest and on the east flank of the Bear 

Lodge Mountains, west of the city of Belle Fourche, South Dakota. The 

village of Aladdin lies inside the area near its east side and the cross-

roads of Mona are in the northern part of the area about 15 miles north-

west of Aladdin. The area lies within the Devils Tower and Aladdin 30'-

quadrangles, described by Darton and ©'Harry (1905, 1907), and is about 1 

mile east of the Strawberry Hill 7P-quadrangle, described by Davis and 

Izett (1962). 

The purpose of the work was to determine the thickness, continuity, 

and correlation of stratigraphic units in the Inyan Kara Group and Morrison 

Formation as an aid to the exploration for uranium in the northern Black 

Hills. The work was done on behalf of the Division of Raw Materials, U.S. 

Atomic Energy Commission. 

Fieldwork and acknowledgments 

Fieldwork consisted of measuring about 60 stratigraphic sections during 

the summers of 1956 to 1958. Fifty-one of these sections are described here. 

Forty-seven of them (localities 1-47) are arranged graphically in two lines 

of section ;fig. 2)/ along which units are correlated within the Fall River, 

Lakota, and Morrison Formations. The distance between these sections 

ranges from less than 1 mile to about 6 miles; for most pairs of sections 

it is between 1 and 2 miles. The remaining four stratigraphic sections 

(localities 48-51) were measured between Belle Fourche and Rapid City on 

the east side of the Black Hills, and are south of the main area of study. 

No attempt is made to correlate individual beds among these four sections. 

The stratigraphic sections were measured with band level and steel 

1/ Figure 2 folded at rear. 
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tape. The contact between the Fall River and Lakota Formations could be 

easily recognized in most of the sections and served as a reference surface 

for correlation. In addition, one or more stratigraphic units within the 

Fall River or .Lakota Formations were traced between most pairs of sections 

to aid in intraformational correlations. 

Three stratigraphic sections given in the present report (localities 25, 

27, and 36) are slightly modified from sections measured and described by 

K. M. Waage and Copeland MacClintock in 1955. The log of core hole NRR-41 

(locality 31) and the logs of several other nearby holes not given here 

were furnished by the U.S. Atomic Energy Commission. W. A. Chisholm 

assisted in measuring two of the stratigraphic sections (localities 19 and 

41). C. S. Robinson and K. M. Waage consulted freely with the writers 

during the course of the work, and made available the results of mapping and 

stratigraphic studies done by them in 1955-1956 in the same area. 

Stra tigraphic relations 

Description of the rocks 

Graphic sections given on figure 2 show variations in the lithology 

of the three formations most closely examined. The Unkpapa Sandstone, which 

is not shown on figure 2, is a friable white sandstone that lies 

between the Morrison and Sundance Formations along the east side of the 

Black Hills, and that entirely replaces the Morrison at the south end of 

the Black Hills northeast of Edgemont (Merton and Paige, 1925, p. 11). 

The Unkpapa is 70 feet thick at locality 49, southeast of Sturgis, but it 

is absent farther northwest, in the area shown by figure 1. 

The Morrison and Lakota Formations are each subdivided into an upper 
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and lower part on the correlation diagram, figure 2, and the Fall River 

Formation is divided into a lower part and the overlying Keyhole Sandstone 

Member as named by Davis and Izett (1958). Rocks in the Fall River above 

the Keyhole Sandstone Member are eroded away at most places where the Fall 

River ma eiamined. Subdivisions of the Morrison and Lakota Formations are 

unnamed; however, the lower part of the Lakota Formation resembles the 

Chilson Member of the Lakota Formation, and the upper member resembles 

the overlying Fuson Member of the Lakota Formation as these two members 

are described in the southern Black Hills by Post and Bell (1961). 

Rocks comprising the main subdivisions are briefly described and 

compared in table 1. 

The Morrison Formation consists largely of nonmarine claystone, lime-

stone, and marl, and ranges in thickness from 31 to 85 feet at 8 localities 

where the formation was completely exposed. The Morrison is thinnest south 

of Aladdin at locality h3, and it is thickest a few miles west of Aladdin, 

locality 22, and at Medicine Creek, locality 2. The Morrison rests 

gradationally on marine beds of the Redwater Shale Member of the Sundance 

Formation. A distinctive bed generally 2 to 5 feet thick of yellow-

weathering sandy limestone or very fine grained calcareous sandstone at 

the top of the Redwater marks the Sundance-Morrison contact. 

The Lakota Formation conformably overlies the Morrison Formation and 

consists of complexly intertonguing nonmarine sandstone, conglomeratic 

sandstone, claystone, siltatone, carbonaceous shale, and coal. The Lakota 

ranges in thickness from about 160 to about 300 feet in the sections measured. 

It is thickest near the northern end of the Bear Lodge Mountains and in 

outcrops south of Sturgis; it is thinnest in the vicinity of Aladdin. 
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Table 1.--Descriptions of the principal stratigraphic subdivisions 

Formation, Range in 
Member, or thickness 
kart 

15-80 

- 90 

4 

65 - 265 

0..150 

3-25 

28 - 58 

Characteristic lithologic features 

Sandstone, generqlly weathers tan, mostly 
fine- to medium-grained, friable; forms 
ledges and cliffs. 

Siltstone and sandstone, generally weathers 
brown to dark-gray, thin-bedded; thin layers 
commonly imprecated with dark-brown iron 
oxides; locally ripple-marked and cross-
laminated. 

Shale, dark-gray, silty. 

Carbonaceous material common in basal part. 

Sandstone, liGIA-gray, locally highly cross-
bedded, contains stringers and thin seams 
of granule- and pebble-sized chart and 
quartzite fragments; beds commonly are 
btelly lenticular. 

Claystone, commonly shades of red, purple, 
yellow, or bridht green. 

Carbonaceous material scarce or lacking. 

Sandstone, light-grey, inconspicuously cross-
bedded to tdbular bedded, nonconglneratic; 
beds generally less highly lenticular than 
in upper pert of the formation. 

Claystone, genaraPy gray, grayish-green, or 
dark-gray; some ostraeode-bearing shale 
locally. 

Carbonaceous material common; local coal beds. 

Claystone„ greeniall-gray and dark-Gray, non-
calcareous; no silt or sand. 

Claystone, greenish-gray and grayish-red, very 
calcareous, generally silty or saaay. 

T. liestone, light-gray", argillaceous. 

Sandstone, grayish-white, very fine-grained, 
culcareous, crossbedded, ripple-marked. 
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The Fall River Formation, which overlies the Lakota unconformably, 

consists of evenly bedded nonmarine or marginal marine silts tone, sand-

stone, and shale. The unconformity at the base of the Fall River is a 

smooth even surface made conspicuous by the different lithologies of 

the rocks above and below. The duration of the hiatus represented is 

unknown, and possibly hiatuses in the Inyan Kara Group at other horizons 

less easily traced are Just as great. The Fall River attains a thickness 

of at least 140 feet in a partial exposure along the crest of the Bear 

Lodge Mountains (locality 40), but the formation is only about 120 feet 

thick in a complete exposure at Government Canyon (Waage, 1959, p. 81-83) 

a few miles northwest of locality 1 (fig. 1), and it is no more than 110 

feat thick south of Belle Fourche at localities 48 and 51. The Fall River 

grades upward into the marine Skull Creek Shale° 

Special features 

Sandstone lens in the Morrison Formation,--A bed 148 feet thick of 

massive white very friable fine-grained "sandstone occupies nearly all 

the Morrison interval at locality 4, north of Mona. Because of poor 

exposures, the relations of this sandstone to the claystone that makes 
Uy 

up the formation in nearby areas could not be determined; however, 

similar sandstone bodies in the Morrison farther south in the Black 

Hills are lenses that grade laterally into claystone in the lower 

calcareous part of the Morrison (Mapel and Pillmore„ 1963, Izett„ 1963). 

The massive sandstone bodies, including the one at locality 4, resemble 

in lithology and stratigraphic position the Unkpapa Sandstone, but they 

appear to be local in extent and unconnected to the main body of the 

Unkpapa. 



Sandstone lens in the basal part of the Fa13 River Formation.---North-

west of Aladdin, thin blocky beds of very fine grained sandstone and silt-

stone in the lower part of the Fall River Formation thicken abruptly and 

grade laterally into fine- to medium-grained friable locally crossbedded 

sandstone in a bed as much as 70 feet thick. Outcrops of the thick 

lenticular sandstone mass are parts of an arcuate northwest-trending 

sandstone body about 2 miles wide and 15 miles long, as shown on figures 

2 and 3. The sandstone generally makes cliffs and ledges that from a 

distance can easily be mistaken for the stratigraphically higher Keyhole 

Sandstone Member of the Fall River. The base of the thick sandstone rests 

sharply on dark-gray carbonaceous siltstone or shale a few feet thick at 

the base of the Fall River Formation, or, at places, directly on the 

Lakota Formation. At locality 2, where the basal contact is well exposed, 

the base of the sandstone truncates about 12 feet of siltstone at the 

base of the Fall River Formation and about 10 feet of sandstone at the 

top of the underlying Lakota Formation in a lateral distance of about 

150 feet. Lenticular sand bodies in the Fail River Formation similar 

in size to the one northwest of Aladdin contain oil in the Donkey Creek 

oilfield along the west side of the Black Hills (Barkley and Gosman, 1958). 

Fossils and age 

Ostracodes and charophytes occur abundantly in the lower calcareous 

part of the Morrison. Collections from localities shown on the graphic 

sections, figure 2, yllided the ostracodes s'IMetacypris" sp., Derwinula sp., 

Theriovnoecum womingense (Branson), a large smooth form genus undetermined, 

and a small smooth form genus undertermined, all identified by I. G. Sohn. 
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Charophytes, identified by R. E. Peck, included Aclistochara bransoni 

Peck, A. jOratii Peck, Stellatochara obovata (Peck), Latochara latitruncata 

(Peck) Sphaerochara verticillata (Peek), and Praechara voluta (Peck). 

The fossils are Late Jurassic (Kinneridgian and early Portlandian, European 

Stages) (Peck, 1957, p. 1; Sohn, 1958). Sohn and Peck (1963) regard 

Theriocjnoecum wyomingense as a guide to beds equivalent in age to the Salt 

Wash Member of the Morrison Formation of the Colorado Plateau. 

Ostracodes collected from the lower part of the Lakota Formation at 

locality 34 were identified by I. G. Sohn as "Baridiolypris" app., Cyridea? 

sp., "Metacyprism? spp., a large smooth form genus undetermined, and a 

small smooth form genus undetermined. According to Sohn (1958, p. 122), 

most species of ostracodes in the subfamily Cyprideinae (which ineludes 

the genus Cypridea) are no older than uppermost Portlandian of Europe, and 

hence are latest Jurassic or Early Cretaceous. Cycad, fern, and conifer 

foliage of Early Cretaceous age has been collected from the lower part of 

the Lakota near Aladdin and described by Fontaine (1899). 

The Fall River Formation contains abundant plant fossils in the 

northern part of the Black Hills (Fontaine, 1899) and numerous trails and 

burrows of organisms, but no identifiable marine fossils. Its age is 

generally regarded as Early Cretaceous (Albian Stage of Europe). 
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Descriptions of the measured sections 

Locality 1.--Parts-of the Fail River and Lakota Formations on the north 
side of Deer Creek, NW1 sec. 24, T. 56 N., R. 64 W., Crook County:iyo. 

Feet 
Fall River Formation (part): 

27. Covered to top of hill; some platy fragments of sandstone-- 10 

26. Sandstone, yellowish-gray, very fine grained, thin-bedded, 
fucoidal markings on bedding surfaces, cross-laminated; 
a few seams cemented with iron oxides; forms ledges----- 15 

25. Covered 2. 

24. Shale, dark-gray, silty; sons interlaminated light-gray 
siltstone 5 

23. Sandstone, yellowish-gray, very fine to fine-grained; lower 
and middle parts in beds mostly to 3 ft thick; becomes 
thinner bedded in top 5 ft; forms cliff .182 

22. Sandstone and siltstone, interbedded; sandstone is light 
gray to yellowish gray, very fine grained, thin bedded, 
contains the outlines of vertical tubelike structures, 
ripple marked; siltstone is medium gray, fucoidal 
markings on bedding surfaces; unit contains a few thin 
seams cemented with iron oxides------------- --------- 14 

21. Mostly covered; some medium-gray silty shale in middle part 24 

20. Sandstone, yellowish-gray, fine to very fine grained, 

oxides
micaceous, lenticular; a few nodules cemented with iron 

----- __-_--__--___ .......... ___-----------------

19. Sandstone, yellouish-gray, fine to very fine grained, thin-
bedded, ripple-marked; a few seams cemented with iron 
oxides 

18. Covered 4 

17. Sandstone, light grayish-yellow, very fine grained, massive; 
some nodules cemented with iron oxides; forms ledge----- 7 

16. Covered 6 

15. Shale, dark-gray, silty, locally carbonaceous 4 

Partial thickness Fall River Formation )21 

12 



 

 

 

 

 

roes 

Section below offset about 200 yards east to the end of the ridge, 

Unconfornity. 

Lakota Formation (part): 

]J4. SiltsIn31 

13. Sandstone, light-gray to light purplish-gray, locally 
mottled pink and yellow, very fine grained to clayey, 
irregularly thin-bedded, impregnated with iron oxides 
in top 3 in., a few ferruginous specks locally-------

12. Sandstone, light-gran, fine-grained, friable, inconspicuously 
crossbedded; forms cliff 45 

11. Claystone, 1i: ht olive-gray, sandy in the basal part,  19 

10. Claystone, medium-gray, weathers purplish gray and moderate 
red, slightly sandy 12 

9. Covered - 24 

8. Claystone, banded shades of olive-gray, yellow, purplish-
gray, greens and grayish-red; sandy 52 

7. Claystone, medium-gray, sandy to very sandy--------_--- ---- 23 

6. Claystone, dariqri,y at the base becoming grayish-black at 
the top, sandy----- 3i40.0 

5. Shale, brownish-black, sandy; weathers to large brittle 
platy fragments-- 4.4.1MB or alb .111. 

40 Sandstone, light-gray, fine-grained; irregularly interbedded 
with dark-;Tay sandy claystone 2i 

3. Shale as in unit 5, above 

2. Sandstone as in unit !4, 6 

1. Sandstone, light-gray, locally stained orange-red, fine-
grained, friable 10 

Partial thickness (rounded) Lakota Formation 210 

Base of the exposure. 
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Locality 2.--Lakota Formation and parts of the Fall River and Morrison 
Fornations between Deer and Iledicine Sit4 sec. Ik(), T. 56 N•. j.

R. 63 W.t Crook County 
Feet 

Top of the hill. 

Fall River Formation (part): 

37. Grass-covered slope; much slabby sandstone in the float--- 20 

36. Sandstone, light-gray to lit yellowish-gray, fine-
grained, in beds mostly 2 to 1 ft thick; ripple-marked 
in upper part; some scattered nodules cemented by iron 
oxides; forms cliff 10 

35. Sandstone and siltstone$ interbedded and Interlaminated; 
sandstone is light gray, very fine grained; siltstone 
is light to medium gray; fucoidal markings on bedding 
surfaces; numerous seams impregnated with iron oxides-- 5 

34. Sandstone, light-gray to light yellowisi-gray, fine-
grained; contains scattered nodules cemented with iron 
oxides; forms massive cliff. (This bed thickens south-
ward and its base cuts downward across the underlying 
units 33 and 32 and into unit 31 so that within about 
150 feet laterally this bed rests directly on the 
Lakota Formation.) 25 

33. Sandstone and siltstone as in unit 35, above 8 

32. Siltstone, dark-gray, fissile, carbonaceous 14,3/4 

Partial thickness (rounded) Fall River Formation 72 

Unconformity. 

Lakota Formation: 

31. Sandstone and siltstone in alternating beds; sandstone is 
yellowish gray to grayish orange, fine to very fine 
grained, cross-laminated, in lenticular beds as much as 
3 ft thick; siltstone is grayish white, sandy, massive, 
contains small ferruginous pellets; numerous seams 
cemented by iron oxides. (The beds of sandstone 
coalesce iithin about 100 feet southward to form a 
single massive bad of yellowish-gray fine to very fine 
grained sandstone that cuts downward about 6 ft into 
the underlying unit.) 

14 
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Feet 

Lakota Formation--0ontinued 

30. Siltstone, grayish-white to pinkish-gray, massive; contains 
numerous irregular masses impregnated with iron oxides; 
abundant small ferruginous spherules; a lens about 3 ft 
long and 1 ft thick of grayish-orange very fine grained 
sandstone about the middle of the unit 11 

29. Sandstone, light-gray to grayish-orange, fine-grained, 
massive; forms ledge 6 

28. Claystones medium-grays mottled and banded red, silty; a 
few ferruginous spherules; a few stringers of very fine 
grained sandstone impregnated with iron oxides 3 

27. Sandstone, light-gray, stained and mottled pink and yellow, 
very fine grained to silty, friable; a few seams impreg-
nated with iron oxides 12 

26. Mostly covered; some dark-gray to black claystone in the 
lower half 18 

25. Claystones light-grays mottled yellow and red, weathers to 
a lumpy crust 22 

24. Sandstone, light-gray, stained faintly pink, fine-grained, 
friable; forms minor ledge locally- 4 

23. Claystone, light-gray, mottled red and green, weathers to 
a hard lumpy red and gray crust 15 

22. Claystones light-gray, mottled green and red, weathers to 
a hard lumpy orange crust ----- 9i 

21. Claystone, dusky-red at the base becoming greenish-gray at 
the top; very sandy at the Lase becoming less sandy up-
ward 15 

20. Sandstone, irregularly mottled greenish-gray, purplish-gray, 
and yellowish-grays fine to very fine grained, very 
clayey, poorly sorted, very friable 12 

19. Sandstone, light-gray, fine to very fine grained, clayey, 
poorly sorted, very friable 23 

180 Claystone, medium- to light-gray, very sandy 1i 

15 



 

 

 

 
 

 

 

 

16 

Feet 
Lakota Formation--Continued 

17. Sandstone, pale greenish-gray, fine to very fine grained, 
*Ivey, poorly sorted, very friable 

16. Claystone, dark greenish-gray, lojtally weathers purplish-
gray, sandy 

15. Sandstone, light-gray, calcareous, in beds 1 to 4 iA. thick; 
some interbedded greenish-gray elayevealeareous sand-
stone 2 

14. Sandstone, brown, fine to very fine grained, shalry 
carbonaceous 

13. Sandstone, light-gray, fine to vary fine grained, thin-
bedded 2 

12. Claystone, dark greenish-gray; a few thin sandy partings--- 13 
11. Sandstone, light-gray, fine-grained, crossbedded, friable, 

locally earbonaceous; some dark-brown cl*ystone inter-
bedded in the basal 6 ft 35 

10. Mostly covered; some dark-gray to black carbonaceous shale 
at the base and top 114 

Thickness Lakota Formation 260 

Morrison Formation (part): 

9. Covered 21 

8. Claystone, greenish-gray, calcareous 12 

7. Sandstone, grayish-white, very fine grained, calcareous, 
very thin bedded 

6. Claystone, greenish-gray, calcareous; a few nodules of 
light-gray clayey limestone 19 

5. Limestone, light-gray, clayey 1 

Claystone, greenish-gray, calcareous 

3. Limestone, pale greenish-gray, sandy; contains numerous 
green clay pellets in the upper part 
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Feet 
Morrison Forma tion--Continued 

2. Claystone, greenish-gray at -the top, grayish-red at the 
base, very calcareous •. 8 

1. Limestone, light-gray to pale greenish-gray-0 clayey 14 

Partial thickness (rounded) Morrison Formation 68 

Base of the exposure. 

Locality 3.--Parts of the Fall River and Lakota Formations on the north 
side of Medicine Creek, NE',1- sec. 8, T. 56. N., R. 63 W., Crook County-, 

Wvo 

Top of the ridge. 

Fall River Formation (part): 

25. Sandstone, yellowish-gray, fine-grained, locally impreg-
nated with dark-lcrovn iron oxides, slabby; forms ledges- 3 

Covered 25 
24. 
23. Sandstone, light yallowidh-gray, very fine grained, in beds 

meetly I to 1 ftlrbhick, fucoidal markings on bedding 
surfaces, lccally ripple-isarked; much ferruginous cement 
in thin seams in the basal 1 ft; forms blocky ledges-- 9 

22. Sandstone, light yellowish-gray, very fine grained, cross-
laminated, fucoidal markings in lower part; a seam 2 ft 
thick about 2 ft above the base impregnated with dark-
brown ircn oxides; forms prominent lec4,a 

21. Silts tone, medium-gray. massive 

20. Sandstone, light-gray to light yellowish-gray, very fine 
grained, cross-laminated -.. 

19. Partly covered; il ,er part is dark-gray silty shale 3* 

18. Sands t one, light-gray to light yellowish-ETay, very fine 
grained, mostly thin-bedded, cross-laminated, fucoidal 
markings on bodiling surfaces; thin seams impregnated 
with iron oxides; forms ledges locally 6 

1 7. shalf; grades upward to dark-zray 
shale that weathers pinkish ,;rey 
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Feet 
Fall River Formation-Continued 

16. Sandstone, light-gray, very fine grained, cross-laminated; 
some interlaminated medium- to dark-gray silty shale-- 4 

15. Sandstone, light-gray, fine to very fine grained; in beds 
as much as 1 ft thick at the base of the unit becoming 
thinner bedded in the upper part; vertical tubelike 
structures in the upper part; some seams and nodules 
impremnated with dark-brown iron oxides; forms ledges-- l 

11k. Sandstone, medium-gray, very fine grained; grades to dark-
gray silty shale in bottom z ft; unit truncated by 
overlying unit within a few feat to the west 5 

13. Sandstone, light-gray, very fine grained, fucoidal markings 
on the 'bedding surfaces; a few seams cemented by dark-
brown iron oxides 12 

12. Mostly covered; some interbedded dark-gray silty shale 
and light-gray very fine grained sandstone in the 
bottom half 4 

11. Sandstone, light-gray to light yellowish-gray, very fine 
grained, thin-bedded, fucoidal markings on the bedding 
surfaces; some seams impregnated by dark-brown iron 
oxides 1 1 

10. Siltstone, medium- to dark-gray, shaly, slightly 
carbonaeeous 

9. Sandstone, light yellowish-gray, fine to very fine grained; 
a bed 2 ft thick at the base, unit becomes thinner 
bedded at the top; a few seams impregnated with dark-
brown iron oxides; forms ledge 9 

8. Sandstone and siltstone, interbedded and interlaminated; 
sandstone is light gray, very fine grained, thin bedded, 
cross laminated, fucoidal markings on the bedding 
surfaces; siltstone is light- to medium-gray; many thin 
seams impregnated with dark-brown iron oxides 3 

7. Shale, dark-gray, silty; some dark-gray shaly siltstone; 
carbonaceous in the lower 2 ft; upper 3 ft weathers 
slightly pinkish gray 5 

6. Siltstone, light-gray, earboneceous, hard; forms blocky 
ledge 2 

18 



 

 

 

 

Feet 
Fall River Formation--Continued , 

5. Siltstone, medium- to dark-gray, very carbonaceous 

Partial thickness (rounded) Fall River Formation 118 

Unconformity. 

Lakota Formation (par.4): 

4. Siltstone, medtua- to light-gray; contains vertical brown 
stringers that resemble root casts 

3. Siltstone, medium-gray, weathers yellowish gray to yellowish-
orange; contains many amen ferruginous spherules 2i 

2. Siltstone, dark-gray, clayey, slightly carbonaceous; a few 
thin partings of light-gray to yellowish-gray very fine 
grained sandstone 12 

1. Sandstone, light-gray, fine to very fine grained, clayey, 
carbonaceous in top few in. 2 

Partial thickness (rounded) Lakota Formation 18 

Base of the exposure. 

Locality 4.--Morrison and part orthe Lakota Formations along the Belle 
Fourths River, Sal SI sec. 9, T. 56 N., R. 63 W., Crook County, Wyo. 

Top of the hill. 

Lakota Formation (pirt): 

15. Siltstone, medium-gray to yellowish-gray, locally mottled 
pink; some interbedded light-gray to yellowish-gray very 
fine grained sandstone locally cemented with iron oxides; 
speckled with a few small ferruginous spherules; non-
resistant. Top of unit is near top of the Lakota 
Formation 10 

14. Sandstone, light-gray, weathers light tan, medium-grained, 
friable, crossbedded; a bed 1 ft thick 25 ft above the 
base contains reworked fragments of siltstone; a few 
seams cemented with iron oxides; forms massive cliff---- 50 

13. Covered 6 

12. Partly covered; appears to be mostly medium-gray claystone 
mottled purple and red; sandy in the middle part 57 

19 
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Feet 
Lakota Formation--Continued 

11. Claystone, medium-gray to greenish-gray, locally mottled 
purple and red, slightly sandy becoming very sandy in 
the basal 5 ft; grades into unit below ------- -------- 25 

10. Sandstone, grayish-white, mostly fine-grained with a few 
scattered coarser grains, very friable 11 

9. Sandstone, light-tray, fine-grained, friable; partings and 
thin lenses of brown to black carbonaceous shale; 
nonresistant 3i 

8. Sandstone, light-gray to grayish-white, locally stained 
yellow, fine- to medium-grained, slightly clayey in 
upper half, very friable,. nonresistant--------_ -------- 62. 

7. Sandstone, very light gray, locally weathers brown, mostly 
medium-grained; a seam of granule sandstone about 2 in. 
thick at the base; calcareous; friable; weathers to 
knobby surface; forms local ledges-- ------- ------------ 6 

Partial thickness Lakota Formation 175 

Unconformity. 

Morrison Formation: 

6. Sandstone, grayish-white, mostly fine-grained becoming 
fine- to medium-grained at the top, locally calcareous, 
very friable, nonresistant 48 

5. Claystone, green, sandy, nonealcareous 6 

4. Limestone, light-gray to light yellowish-gray, sandy, in 
thin contorted beds 3 

3. Sandstone, light-gray, very fine grained, calcareous; 
interlaminated green sandy shale 8 

Thickness Morrison Formation 65 

Sundance Formation (part): 

Redwater Shale Member (part): 

2. Sandstone, yellow, very fine grained, very saleareous; 
grades locally to sandy limestone; thin-bedded; forms 
local ledge 3 



 

 

 

 

Feet 
Suxylance Forma tion--Continued 

Radwater Shale Masher --Continued 

1. Sandstone, light-gray, very fine grained; some interlam-
inatqd green ---------------------- 10 

Partial thickness Sundance Formation 13 

Locality 5.--.,and parts of the Lakota and Sundance Formations near 
Mona Butte, SW4 OW sec.-i47t. Z N., R. g-3 W0, Crook County, 14,70. 

Top of the hill. 

Lakota Formation (part): 

22. Sandstone, light-gray, mottled yellow, fins to very fine 
grained, friable, slightly carbonaceous locally; forms 
ledge 3 

21. Skil, brownish-gray, silty, very carbonaceous 

20. Claystone„ dark-gray to brownish-gray, sandy and silty, 
slightly carbonaceous locally 

Jm 
19. Sandstone, light-gray, fine to very fine grained, lenticular; 

forms blocky ledge 

18. Clays tone, brownish-gray, sandy to silty, lenticular 2 

17. Sandstone, light-gray, fins to very fins grained; bottom 
2 to 3 ft calcareous, remainder nonealcareous; cross-
bedded; mostly in beds less than 3 ft thick; a few 
carbonaceous laminae in the basal part; forms ledges 11 

16. Sandstone, light-gray, fine to very fine grained, ealeareous, 
thin-bedded; contains thin seams of brown and olive-gray 
carbonaceous shale - 3 

15. Claystonb, greenish-gray, nonealcareous, sandy at the base-- 3 

14. Sandstone, light-gray, very fine grained; a few laminae of 
green sandy claystone; mostly very friable and non-
resistant but contains a few slabby calcareous beds 
locally 7 

Partial thickness Lakota Formation 37 

Morrison Formation.: 

13. Clsystone, greenish-gray, noncalcareous 4 

21 



 

 

Feet 
Morrison Formation--Continued 

12. Claystone, greenish-gray, calcareous; a few discontinuous 
lenses of grayish to clayey limestone at top; limestone 
contains scattered pyrite cubes--------------------------- 2 

11. Limestone, light-gray, clayey, brecciated-- ------ ------ 3i 
10. Claystone, mostly greenish-gray, band of grayish-red claystone 

at top, calcareous; lenses and thin beds of grayish-white 
clayey limestone; green clay pellets in thin beds of clay-
stone near tap. Contains ostracodes identified by I. G. 
Sohn as Darwinula sp., "Metacypris" sp., Theriosznoeaum 
wyomingelS7711;371Son), large smooth form genus indet., and 
small smooth form genus indet., and charophytes identified 
by R. E. Peck as Stellatochara obovata (Peck), Latochara 
latitruncata (PecO, and Praechara volute (Peck) (USGS 
1oc. 26921, 26922, 26456, and 264517:::: 301/ 

9. Sandstone, light-gray to grayish-white, very fine grained, 
calcareous, thin-bedded, ripple-marked; laminae of green 
claystone in top 1 ft; forms minor ledge-------__-__M_ 3 

8. Claystone, greenish-gray, slightly sandy, calcareous--------- 3i 
7. Sandstone, light-gray, very fine grained, friable------------

6. Sandstone, light yellowish-gray, very calcareous; forms 
lenticular ledge 1 

5. Shale, dark greenish-gray, locally weathers yellowish-gray, 
sandy 1 

4. Sandstone, light-gray, very fine grained, very calcareous; 
grades locally into sandy limestone; thin and irregularly
bedded; forms ----- ----- 2 

Thickness Morrison Formation 53 
Sundance Formation (part): 

Redwater Shale Member (part): 

3. Sandstone, moderate-yellow, very fine grained, friable, cal-
careous; a few partings of dark greenish-grgy sandy shale- 2 

2. Shale, dark greenish-gray, noncalcareous; laminae of light-
gray very fine grained sandstone 2 
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Feet 
Sundance Formation--Cantinuad 

Rodwater Shale MeMber--Continued 

1. Sandstone, light-gray, very fine grained; calcareous; 
partings of dark greenish-gry shale 2 

Partial thickness Sundanee Formation 6 

Locality 6.--Parts of the Fall River and Lakota Formations about 1 mile 
east of Mona Buite, NEI sec. 23, T. 56N., R. 63 14, Crook County, Wyo. 

Top of the ridge. 

Fall River Formation (part): 

25. Sandstone, grayish-yellow, very fine grained, thin-bedded, 
cross-laminated; a few seams cemented with 1)rown-
weathering iron oxides; forms ledge 

2t. Shale, dark-gray, silty; intcrlaminated dark-gray ahaly 
siltstone 6 

23. Siltstone, medium- to light-gray, fissile, nonresistant---- 5 

22. Sandstone, light-gray, vary fine grained, very thin and 
irregularly bedded; top 4 im,,impregnated with iron 
oxides; fucoidal markings on bedding surfaces; cross-

laminated; loeally ripple-sparked 1* 

21. Shale, dark-gray, silty 1 

20. Sandstone, light-gray, stained pink locally in the lower 
part, very fine grained to silty, fncoidal markings on 
bedding surfaces; weathers to pitted cavernous surfaae-- 4 

19. Shale, dark-gray, weathers grayish red, silty------ -------- 1
2 

18. Sandstone, light-gray to grayish-yellow, very fine grained, 
thin and irregularly bedded; closely spaced scams 
**merited with iron oxides, fucoidal markings on bedding 
surfaces, cross-laminated, locally ripple-Pmarked 61. 

17. Sandstone, light-gray, very fine grained, massive; upper 
surface impregnated with dark-bralmapiren oxides; locally 
forms ledge -__-____ 32 

16. Sandstone, orange-yellow, medium- to eoarsa-rained, cross-
bedded, friable, lenticular 2 

23 



 

Foot 
Fall River Formation—Continued 

15. Sandstone, light-gray, very fine grained, in beds to 
1 ft thick, eross-laminated; a few seattered nodules 
cemented with iron oxides; forms persistent ledge-- 6 

14. Siltstone, medium- to light-gray, shm4 3 

13• Sandstone, light-gray, weathers grayish yellow, very fine 
grained, thin-bedded at base bseoming thicker bedded 
at top, ripple-narked in lover part; some seams 
impregnated with dark-brown iron oxides in the middle 
and upper parts; forms persistent ledge 9 

12. Siltstone, medium-gray, locally weathers pinkish gray; 
soma interbedded light-gray very fine grained sand-
stone; a few seams impregnated with dark-brown iron 
oxides; nonresistant 14 

11. Siltstone, dark-gray, shall; slightly carbonaceous in 
bottom half 5 

100 Siltstone, light-gray, blocky, cross-laminated, fucoidal 
markings on bedding surfases, slightly earbonammous; 
a few nodules cemented with iron oxides; forms lodge-- 1 

9. Claystone, medium-gray, very silty, earbonaceous becoming 
eealy in top 1 in.; many vertieal brown stringers 
resembling root casts 1 

Partial thickness (rounded) Fall River Formation 63 

Unconformity. 

Lakota Formation (part): 

8. Claystone, dark-gray at base becoming medium-gray to 
olive-gray at top, mottled pink, red, and yellow; silty 
and sandy at base; tiny ferruginous spherules in the 
middle and upper parts----- --------------- ------- 18 

7. Siltstone, very light gray, mottled yellow and pink, 
friable 2 

6 Sandstone, light-gray, faintly stained pink and yellow, 
fine to very fine grained, locally elem.; seam in 
upper part 4 in. thick impregnated with iron oxides; 
locally forms ledge hi 



 

 

 

Feet 
Lakota Form ation--Centinued 

5. Claystone, mostly dark-gray becoming dark brownish-gray 
in top 1 ft, silty, carbonaceous at the top----------- 2 

4. Sands tone, light - to dark-gray, mostly fine to very fine 
grained becoming coarse-grained in bottom 2 ft; some 
irregular dark-gray clayey zones; friable; nonresistant 12 

3. Claystone, grayish-purple at base, becoming green at top, 
silty 2 

2. Siltstone, very light gray, mottled shades of yellow', 
green, and purple at the top, friable 7 

1. Claystone, grayish-red, becoming purplish-ray in top 
ft, silty 2 

Partial thickness (rounded) Lakota Formation 49 

Base of the exposure. 

Legality 7.--Parts of the Fall River and Lakota Formations about 1 mile 
east_of Mona Butt')NW ssa. 241 T. 56 N. R. 63 Crook Comity& Wye. 

Top of the hill. 

Fall River Formation (part): 

9. Sandstone, light-gray, weathers orange-brown, fine to 
very fine grained, thin-bedded; forms ledge----------- 2 

8. Covered 10 

7. Sandstone, yellowish-gray, weathers tan, mostly fine-
grained, some scattered medium grains and a few coarser 
fragments of light-gray siltstone and sandstone mostly 
in the bottom 10 ft, crossbeddad; scattered nodules 
cemented with iron oxides; forms massive cliff 60 

Partial thickness Fall River Formation 72 

Unconfermity. 

Lakota Formation (part): 

6. Covered 6 

5. Clayst.pne, medium-gray, mottled red, slightly silty, 
tough; scattered small ferruginous spherules 
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Feet 
Lakota Tormation--Continued 

4. Claystons, dark-gray 2 

3. Siltstonc, dark-gray, weathers grayish-red, mottled green 
and gray; abundant ferruginous spherules-------------- 4 

2. Sandstone, yellowish-gray, stained yellow in top 1 ft; 
medium-grained in basal part becoming fine-grained at 
top; friable; top surface impregnated with iron oxides 10 

1. Siltetone, medium- to dark-gray, sandy at base 7 

Partial thickness (rounded) Lakota Formation 33 

Base of the exposure. 

Locality 8.--Parts of the Fall River and Lakota Formations east of Plena, 
*enter NW* sec. 30, T. 56 N., a. 62 W., Crook County, Wyo. 

Top of the hill. 

Fall River Formation (part): 

12. Sandstone, light yellowish-gray, fine to very fine 
grained, friable, cross-laminated; seattered nodules 
cemented by iron oxides; forms massive ledge---------- 14 

11. Sandstone, very light gray, very fine grainedi-beds 
mostly less than 1 in. thick; thin seams cemented by 
iron oxides; nonresistant 2 

10. Mostly covered; lower part contains gray shaly siltstono 
interlamina ted with some very fine grained sandstone; 
slightly carbonaceous locally---------------------- 50 

9. Sandstone, light yellowish-gray, very fine grained; some 
thin seams cemented by iron oxides; forms blocky to 
alabby ledge 

8. Covered 

7. Sandstone as in unit 9, above 

--- ------ a 

10 

4 

6. Partly covered; mostly gray shaly siltstone 2 

5. Sandstone, light yellowish-gray, very fine grained, beds 
mostly lass than . ft thick, cross-laminated, ripple-
marked; a few thin seams cemented with iron oxides; 
forms ledges 

'36 

9 



 

Feet 
Fall River Formation--Continued 

4. Siltatone, medium-gray, shaly, slightly carbonaceous 

Partial thickness (rounded) Fall River Formation 100 

Uneenfermity. 

Laketa Formation (part): 

3. Clays tone, medium-gray, mottled yellow and red, silty; 
small ferruginous spherules scattered abundantly in 
upper part 19 

2. Sandstone, light-gray to light brownish-gray, fine to very 
fine grained, friable, inconspicuously croasbe► dded; 
forms local rounded ledges------------- 140 

1. Claystone, medium- to dark-gray, plasitic--------- ----- 2 

Partial thickness Laketa Formation 61 

Base of the exposure. 

Locality 9.--Parts of the Fall River and ',skate Formations about 21 miles 
southeast of Mona, NWI NFii see. 31, T. 56 N., R. 62 1.1*.i Crook County, Wye. 

Top of the hill. 

Fall River Formation (part): 

4. Covered -- 30 

3. Sandstone, yellowish-brown to reddish-brown, medium- to 
coarse-grained, friable, crosabedded; a few seams and 
nodules cemented by iron oxides; forms massive eliff----

Partial thickness Fall River Formation 73 
!Inconformity. 

Laketa Formation (part): 

2. Siltstone, very light gray, sandy, lenticular; a few 
ferruginous spherules scattered in top 1 to 2 in., 
nonresistant- 1 

1. Sandstone, very light gray, locally stained light yellowish-
gray, fine- to medium-grained in lower part becoming 
fine-grained at top, friable, croesbedded; a few nodules 
cemented by iron oxides; forms ledges and -----

Partial thickness Lakota Formation 66 



 

 

 

 

 

Locality 10.--Parts of the Fall River and Lakota Formations along a 
tributary Horse SWI see. 32, T. 56 N., R. 62 W., 

Crook County, Wye. 
Feet 

Top of the hill. 

Fall River Formation (part): 

3. Sandstone, light-gray to light-brown, fine-to medium-grained, 
fria.1:19, crossbedded; a few seams and nodulos semen-bed 
by iron oxides; form massive cliff 70 

Lakota Formation (part): 

2. Covered. Contact between the Fall River and Lakota 
Formations probably near top of this interval 50± 

1. Sandstone, light-gray to light orange-brown, fine to very 
fine grained, friable, crossbedded; scattered nodules 
eerented by iron oxides; forms ledge 20 

Partial thickness Lakota Formation 70± 

Base of the exposure. 

Legality 11.--r arts of the Fall RiV3:r and Lal:ota Fermatiman gear tha head 
of Deep Crook, SW* SW soo;76;T775-17:7,762171:, Crook County, Wye* 

Top of the ridge. 

Fall River Formation (part): 

11. Covered 20 

10. Sandstone, yellowish-gray, very fin- grained to silty, thin-
baddad, cross-laminatod; fucoidal markings on bedding 
surfaces; a few seams cemented by iron oxides; forts 
slabby ledges 6 

9. Covered 114 

8. Siltsstone0 brown, impregnnted vith iron oxides; forms lodge-

?. Covered 8 

6. Siltstone, gray, shaly 3 

28 



 

 

 

Feet 
Fall-River Forma tion--Continued 

5. Siltation., red, impregnated with iron oxides 

Partial thickness Fall River Formation 52 

Umeonformity. 

Lakota Formation (part): 

4. Poorly exposed; appears to be mostly gray silts tone and 
silty elaystone, weathers pink and red; small ferruginous 
spkerules scattered in upper part; forms tough gumbo soil 18 

3o Covered 5 
2. Sandstone, very light gray, mostly fine- to medium-grained; 

some coarse-grained to granule sandstone in bottom 4 ft; 
friable; erossbedded; forms ledges 44 

1. Sandstone, very light gray, mostly fins- to medium-grained, 
friable, croesbedded; scattered nodules cemented by iron 
oxides; forms ledges -11 

Partial thickness Lakota Formation 82 

Base of the exposure. 

Locality 12.--Part if the Fall River Formation elm; the south side if Deep 
Creek, Salla77111776777557.4R. 62W.iCreek County, Wye. 

Top •f the ridge. 

Fall River Formation (part): 

2. Covered grassy slope 25 

1. Sandstone, light yellowish-gray to brows, mostly medium-
grained at bass, medium- to fine-grained at top, 
scattered coarse to very coarse grains in bottom 5 ft, in 
tabular beds mostly 1 to 6 ft thick, locally crossbedded, 
average dip of crossbeds about N. 300E.; a few thin 
lenses and eoncretions impregnated with dark-brown iron 
oxides; forms almost vertical cliff 70 

Partial thickness Fall River Formation 95 

Base of the exposure. 
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Locality 13.--Parts of the Fall River and Lakota Formations on the north 
side of Pine Creek NW2t.- NW-4 - sec. 16, T. 55'N., R. 62 W., Crook County,4 

Wyo.. 
Feet 
1.111•1•••••11.11. 

Top of th hill° 

Fall River Formation (part): 

14. Covared -

13. Sandstone, very light gray, fine-grained, friable; scattered 
nodules cemented with iron oxides; forms 4ounded ledgea-- 7 

12. Sandstone, light yellowish-gray, very fine grained, cross-
laminated; local seams immolated with iron oxides; forms 
hard blocky ledges 13 

11. Siltstone, light yellowish-gray and medium-gray, locally 
ripple-marked; a few lenses and nodules cemented by iron 
oxides; bass and top form blocky ledges; middle part 
nonresistant 9 

100 Siltstone, medium-gray, shaly, nonresistant 6 

, 
C.% 0 Sandstoac, light yellowish-gray, fine to very fine grained, 

in beds as much as 3 ft thick separated by thinner 
bedded sandstone and partings of medium-gray siltstono; 
fucoidal rarkings en bedding surfaces; a few seams 
cemented by iron oxides; forms ledges So 

8 Siltstone, medium-gray, slightly shaly, slightly earbonaceous, 
nonresistant- 6 

7o Siltstone, light yellowish-gray, locally cemented by iron 
oxides; forms hard llocky ledge 

Partial thickness (rounded) Fall River Formation 106 

Unconformity. 

Lake to Formation (part): 

6. Claystone, medium-gray, weathers red and purple in top half; 
small ferruginous spherules in upper part 30 

5. Siltstone, very light gray, friable; grades locally to very 
fine grained sandstone; nonresistant 5 
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Feet 
Laketa Formation—Continued 

4. Covered 3 

3. Sandstone, very light gray to light brownish-gray, mostly fine-
grained at top grading to coarse-grained at base; some 
granule sandstone in lower part; friable; orossbodded; forms 
ledge 15 

2. Covered 4 
1. Claystone, medium-gray, slightly silty 8 

Partial thickness Lakota Formation 65 

Base of the exposure. 

Locality 14.--Parts of the Fall River and Laketa Formations south of Pins 
Creek, SE SEt sec. 1/, T. 55 N., R. 62 V., Creek County, Wyro o 

Top of the ridge. 

Fall River Formation (part): 

6. Sandstone, light-gray to light yellowish-gray, weathers brown, 
fine to very fine grained, friable; thin seams and seattored 
nodules cemented by iron oxides; forms lodge 18 

5. Siltstene, medium-gray, shaly 2 

4. Siltetone, white, hard, blocky 1 

Partial thickness (rounded) Fall River Formation 21 

Unseat ormity. 

Lakota Formation (part): 

3. Claystone, medium-gray, weathers white, pink, and rod, silty 
to locally sandy; forms tough gumbo soil 35 

2. Sandstone, light-gray, weathers light gray t© pink, mostly fine 
to very fins grained in upper part becoming mostly medium-
to coarse-grained with stringers of granule sandstone in 
basal 5 ft; friable; crossbodded; forms ledges 27 

1. Pearly exposed; appears to be mostly medium-gray elaystone 30 

Partial thickness Lakota Formation 92 

Base of the exposure. 

it 



 

 

Leeality 150—Parts of the Fall River and Lake to Fornstions south of Pine 
Creek near *enter NE±1-_ sec. fl,, T. 55 R. 62 W., Crook Counti, Wye. 

Foot 
Top of the hill. 

Fall River FlrTv.tion (part)t 

22. Covered 3 

21. Sandstone, yellowish-gray, fine-grained, friable, cross-
'oodded; scattered nod Iles eemented by iron oxides; forms 
cliff 26 

20. Siltstone, gray, thin-bedded; a row seams cemented by inert 
*aides 4 

19. Sands tone, light-gray to light yellowish-gray, very fine 
grained to silty, cross-lamirAted; a few slams and nodules 
cemented by iron oxides; in blocky beds about 1 ft thick; 
forms local ledges 19 

18. Siltstone, light-gray, in beds ss much as 2 ft thick 
separated by partings of thinner bedded gray and yellowish-
gray siltstone; a few seams oemented by iron oxides; form 
looal ledges 9 

17. Siltstone, medium-gray, shaly; a few thin beds of light-gray 
very fine grained sandstone; some thin seams cemented by 
iron oxides; nonresistant 11 

16. Sandstone, light yelloish-gray, fine to very fine grained, in 
beds mostly about i ft thick separated by partings of 
olive-gray shaly siltstone; a few seams cemented by iron 
oxides; forms slabby ledges 11 

15. Sandstone, light-gray to light yellowish-11%y, fine- to 
medium-grained, erossbedded; a few thin seams and 
scattered nodules eemented by iron oxides; forms cliff--- 24 

14. Siltstone, medium-gray, weathers grayish-red, shaly; a few 
seams cemented by iron oxides at base of unit; nlnresis-
wit 7 

13. Siltstone, light yellewish-gray; scattered nodules cemented 
by iron oxides; slightly carbonaceous; forms blocky ledge 22 

32 
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Feet 
Fall River Formation—Continued 

12. Siltstone, medium-gray, weathers gray and grayish red, shaly, 
slightly earhengeeous, nonresistant 

Partial thickness (rounded) Fall. River Formation 120 

Uneenfermity. 

Lakota Formation (part): 

11. Claystone, medium-gray, weathers pink and yellow, silty; 
small ferruginous spherules in top 6 ft 30 

10. Sandstone, light orange-brown, fine to very fine grained; 
scattered nodules cemented by iron oxides; forms blocky 
ledge 1 

9. Siltetone, yellow and gray, friable ---- 2 

8. Sandstone, light-gray, very fine grained, friable; in top 
part a few scattered nodules cemented by iron oxides; 
nonresistant 13 

7. Covered 5 
6. Claystone, medium-gray, weathers gray and olive gray, silty 

and sandy; upper part partly covered 32 

5. Mostly covered; a few scattered exposures of medium-gray 
sandy slays tone 25 

40 Siltatone, medium-gray, clayey 5 

3. Covered 10 

2. Claystone, medium-gray, mottled red and purple near top, silty 11 

1. Sandstone, medium- to light-gray, very fine to medium grained, 
clayey, poorly sorted, nonresistant-- 16 

Partial thickness Laketa Formation 150 

Base of the exposure. 



 

 

 

 

 

Locality 16.--Parts of the Fall River and Lakota Formations on the north 
side of Oak Creek, SE Sift see. 284. T. 55 N., R. 62 W.i Crevk County, fie. 

Feet 
Tep of the ridge. 

Fall River Formation (part): 

17. Covered 4 

l6. Sandstone, light-gray, fine-grained, friable, crossbodded; 
forms rounded ledges 10 

150 Covered 5 

14. Sandstone, light yellowish-gray, very fine grained, cross-
laminated; forms alabby ledges 16 

13. Covered 22 

12. Sandstone, orange-brown, fine- to medium-grained, friable, 
erossbadded; a few scams and nodules cemented by iron 
oxides; upper and lower parts form ledges so 

11. Siltstone, medium-gray, locally stained pink, shaly; thin 
seam cemented by iron oxides at top of unit; nonresistant 3 

10. Sandstone, very light gray, very fine grained to silty, 
carbonaceous, hard 

Partial thickness (rounded) Fall River Formation 110 

Uneenfermity. 

Laketa Formation (part): 

9. Claystone, gray, weathers red and purple, sandy in lower 
part becoming silty in upper part; a lens 3 tt thick of 
light-gray very fine grained sandstone 10 ft above base; 
small ferruginous spherules in top 5 ft 26 

8. Sandstone, light-gray to light orange-brown, mostly fine-
to medium-grained, some coarse-grained to granule sand-
stone in middle part; friable; croasbedded; forms ledges 40 

7. Covered 214 

6. Claystone, medium-gray, mottled red and purple in upper half, 
sandy in basal 5 ft; a fax small ferruginous nodules in 
upper part 

4 
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Feet 
Lakota Formation—Coati:cued 

5. Sandstone, light-gray to light yellowish-gray, fine- to 
medium-grained with a few scattered coarser grains; hard; 
forms cavernous ledge 2 

4. Sandstone, medium-gray to elive-gray, sandy; grades locally 
into sandy elaystone 8 

3. Sandstone, very light gray, fine-grained, hard; weathers to 
rough cavernous lodge 4 

2. Siltstone, dark-gray, elayoy, sandy, nonresistant 8 

1. Sandstone as in unit 3, above 14 

Partial thiekness Laketa Formation 151 

Base of the exposure. 

Locality 17.--Parts of the Fall River and Lakota Formations on the north 
side of Oak Creek, near seater Art see. 35, T. 55 N., R. 62 W.& drool 

Coultyt Wyo. 

Top of the ridge. 

Fall River Formation (part): 

16. Sandstone, yellowish-gray, very fine grained, cross-laminated; 
a few nodules semented with iron oxides; forms prominent 
cliff 15 

15. ceverei 37 

114. Sandstone, light yellowish-gray, very fine grained, ia.ieds 
mostly less than i ft thick; a few seams cemented with iron 
oxides; fueoidal markings on bedding surfaces; forms 
persistent ledge 5 

13. Covered 4 

12. Sandstone, light yellowish-gray, very fine grained; top 
surface impregnated with iron exides; forms ledge 

11. Siltstene, medium-gray, shaly; thin seams of light gray very 
fine grained earleonaceous sandstone; nonresistant 8 

Partial thickness (rounded) Fall River Formation 70 

35 



 

Fet 
Unconfemity. 

Lakota Formation (part): 

l0. Siltstono, raldium-gray, mottled yellow and rod in top half; 
clayey; small ferruginous spherules in top 10 ft; nen-
ristant 26 

9 Sandstone, light-gray, locally stained light-yellow and pink, 
Lostly fine-grained, some coars-grLIAca sawilstona in 
lover D ft, friabi,, crossbaddad; scattered nodules 
semented by iron oxides; forms prominent cliff locally-- 25 

8. Clayetone, gray, mottled red, silty becoming mere silty at 
base- ------ 16 

70 Sandstone, very light gray, stained yellow, very fine 
grained, cress-laminated; forms ledge 1 

6 Pearly exposed; scattered outcrops of gray silty slaystens 
laatt1T.d pur,Jlej sandy to vory .”nely 11, top 5 ft 22 

5. Clays tone, red and grepn; contains a few scattered sand 
grains 27 

4. Covered 4 
3. Sandstone, grayish-white, weathers brown, very fine grained, 

calcareous; forms local ledo 2 

2. San4stelop grayish-white, locally stained yellow, pale green, 
and red, very fine grained, friable, nonresistant----- 7 

1. Claystene, green and red, sandy 

Partial thickness Lakota Fermatios 135 

Base of the exposure. 

Legality 18.--7srts of the Fall River and Lakota Formations aloil;, the North 
LIELAINLAnla SW* NE* sec. 2, T. 54 N.k R. 62 W. Creek County, Wyo. 

Tap of the ridge. 

Fall River Formation (vrt): 

17. Covered 11 

16 Sandstone, light yellowish-gray, fine-graiod, friable; forms 
ledge . 1 
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Feet 
Fall River Formation—Continued 

15. Covered 11 

1i. Sandstone, light yellowish-gray, very fine grained; forms 
slabby ledges 13 

13. Covered 26 

12. Sandstone, light yellowish-gray, fins-grained; a few scans 
and nodules esmented with iron =ides; friable; forms 
ledge - 5 

11. Covered 19 

10. Sandstone, light yellowish-gray, very fins grained, slightly 
oarbonaesous, thin-bedded; some thin seams impregnated 
with iron oxides 2 

9. Siltstone, medium-gray, shaly, slightly carbonaceous 5 
8. Siltstons, yellowish-gray, hard, locally cemented with iron 

oxides 

Partial thickness Fall River Formation 94 

Uneenformity. 

Laketa Formation (part): 

7. Claystone, medium-gray, mottled pink and yellow in upper 
part, silty; small ferruginous spherules at top------- 16 

6. Sandstone, light-lcrown, fins-grained, friable, in irregular 
lenticular beds; forms ledge 20 

5. Claystone, medium-gray, silty 5 

4. Sandstone, very light gray, mostly fine- to medium-grained, 
a few lenses of eoarse-grained to granule sandstone 
throughout; fragments of light-gray siltatone in basal 
part; friable; eonspicuously oresesedied; forms lodges 
and cliffs 27 

3. Sandstone, grayish-white, mostly fine-grained with some 
medium-grained to eoarse-grained stringers in bottom 1 ft, 
friable, cressbedded; scattered Nodules cemented with 
ire* oxides; forma ledges and cliffs 24 
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'Akita Formation--Continued 
Feet 

2. Claystone, nediun-gray, nettled red locally, sandy 12 

1. 'Sandstone, very light tray, locally stained yellow and red, 
fine-grained, very friable, nonresistant 

Partial thiekness Lakota Formation 117 

Base of the exposure. 

Legality 190--Parts of the Fall River and Laketa Formations along the Middle 
Fork of Htp- Creekk Nqt see. 140 T. 54 N., R. 6 Wo, Crook County, Wye,. 

Top of the kills 

Fall River Formatiex (part): 

17. Saxdstone, light-tray to yellowish-gray, weathers pinkish 
gray in bottom half, very fine grained, thin-bedded; some 
dark-gray siltstons laminae in basal 1 ft; forms cliff--- 25 

16. Mostly covered; some grayish-red silty shale about the 
middle 2O 

15. Sandstone, yellowish-gray, fine to very fins grained, 
niseesous, in beds mostly 1 to 11 ft thick, cross-
laminated; forms ledge 4 

14. Mostly severed; gray silty carbonaceous shale in basal 1 ft; 
unit weathers to red soil 

13. Sandstone, yellowish-gray, fine to very fins grained, 
micaceous, in beds as musk as 2 ft thick; contains thin 
seams impregnated with iron oxides; forms ledge 9 

12. Siltatome, medium-gray, a few pink-weathering laminae------- 3 

11. Sandstone, yellowish-gray, very fine grained, in beds mostly 
tio 1 ft thick, fueoidal markings on the bedding surfaces; 

a few seams eemented with iron oxides; top 4 ft makes 
ledge 91-

10. Siltstone, laminated light- and dark-gray, middle part 
weathers pink, shaly; a few lenses 1 to 2 in. thick of 
very fins grained sandstone 

9. Sandstone, yellowish-gray, very fins grained, fneoidal 
markings en the bedding surfaees; a few seams impregnated 
with iron oxides 

3d 



 

 

 

 

 

 

 

 

Feet 
Fall River Formation--Continued 

8. Sandstone, light-gray, mottled pink, fine-grained; contains 
a few slay pellets; friable wl 

Partial thickness Fall River Formation 89 

Uneenformity0 

Lak•ta Formation (part): 

7. Partly coverei; appears to be mainly medium-gray siltstone 
and silty clays tone, mottled yellow and red in middle 
and upper parts; basal 5 ft slightly carbonaceous; 
contains small ferruginous spherules in middle and 
upper parts 22 

6. Sandstone, light-gray, mottled pink and yellow, fine to 
very fine grained, massive, friable 4 

5. Covered 140 

40 Sandstone, light- to medium-gray, losally mottled red and 
yellow, fine to very fine grained, clayey, friabl 
grades into unit below 

3. Claystone, medium-gray, sandy; contains stringers of peerly 
sorted sandstone; grades into unit below 13 

2. Sandstone, light yellowish-gray to pink, medium- to coarse-
grained with stringers and lenses of very coarse grained 
to pebbly sandstone; polished pebbles as much as 14 in. ' 
long in the float; forms rounded ledges 214 

1. Sandstone, light yellowish-gray, stained faintly pink 
locally, fins- to medium-grained, some scattered 
ferruginous concretions, erossbeidad, friable; form 
cliff 614 

Partial thickness (rounded) Lakota Formation 176 

Base of the exposure. 

Locality 20.-4arts of the Fall River and Lakota Formations north of 
Wyoming State HUhway 111 about 14 miles west of Aladdin, Niit see. 23, 

IL.01222_2.4-tgata-at/±5-2211V2-Ea0 

Top of the hill. 

Fall River Formation (part): 

19. Sandstone, light yellowish-gray, fine-grained, friable, 
orosesedge4; some nodules cemented by iron oxides; forms 
cliff 50 

39 



  

 

 

 

 

 

 

Feet 
Fall River Formation--Continued 

l8. Mostly covered; some gray skaly siltstente and silty skale 
about the middle 17 

17. Sandstone, orange-brown, fine to very fine grainer". , in beds 
as muck as 1 ft thick; a few seams cemented with iron 
oxides; forms ledges 15 

16. Siltstone, light-gray; a few thin beds of pink-weitkering 
very fins grained cross-laminated sandstone; some seams 
and nodules cemented by iron oxides; nonresistant 5 

15. Sandstone, yellowish-gray, very fine grained to silty; firms 
ledge 

1)4 Siltstone, gray, silty, nonresistant 3 

13. Siltstone, yellowish-gray, locally earbonaceous, fuceidal 
markings on the bedding surfaces; thin-bedded; a few 
seams cemented with iron oxides; locally crossbodied; 
ferns ledges 8 

12. Siltsten•, light- to medium-gray, shaly; a few pink-
weathering seams cemented by iron oxides 6 

Parisi:a tiiekness Fall River Fornation 106 
Uneonformity. 

',skate Formation (part): 

11. Claystone, gray, mottled yellow and red, silty, locally 
sandy; contains many small ferruginous spherules 13 

10. Siltstone, light-gray, mottled yellow, slayer,. grades 
locally to silty sandstone; nonresistant 8 

9. Siltstone and silty claystone, medium-gray, nonresistant 18 

8. Covered 5 

7. Claystone, medium-gray, silty; a few sandy seams 22 

6. Sandstone, very light gray, fine- to medium-grained, clayey, 
kard; top surface impregnated with iron oxides; forms 
ledge 2 

5. Covered 9 
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Feet 
Laketa Formation--Continued 

4. Clayetone, medium-gray, sandy to very sandy; a few 
lentieulam beds of light-gray poorly sorted elayey sand-
atone; nonresistant 6 

3. Sandstone, light-gray, locally stained pink, fine- to 
eoarse-grained, leeal lenses of granule and pebble eon-
glomerate, many fragments of white vary fine grained 
sandstone and silts-tone„ very friable, nonresistant 15 

2. Sandstone, light-gray to light yellowish-gray, mostly fine-
grained; lenses of ecarse-grained to granule sandstone 
in top half; local seams eentaining fragments of white 
siltstone and very fine grained sandstone; friable; 
erassbedded; forms cliff 

1. Sandstone, light-gray to light yellowish-gray, fine-grained, 
friable, losally crossbedded; forms cliff 32 

Partial thickness Lakota Formation 173 

Base of the exposure. 

Locality 21.--Parts of the Fall River and Lakota Formations north of W *min 
State Highway III about 3 miles west of Aladdin, NW* Fyi see. 2 T. 1; 

R o 62 W., Creek County, 

Top of the hill. 

Fall River Formation (part): 

23. Sandstone, yellowish-gray, very fins grained; forms 
prominent ledge 13 

22. Siltstene, gray; interbedded yellowish-gray very fine 
grained sandstone; very thin bedded to shalt'; locally 
carbonaceous; nonresistant 

21. Sandstone, light yellowish-gray, fine to very fine grained, 
friable; thin seams and nodules cemented with iron oxides; 
cress-laminated; fueoidal markings on the bedding surfaces 
in upper and lower parts; forms ledges 10 

20. Shale, olive-gray, silty, earbonaseous 14 

19. Sands tone, light yellowish-gray, very fine grained, thin-
bedded at the base becoming thicker bedded at the top; 
forms prominent ledge 6 

4.• 



 

 

 

 

 

 

Feet 
Fall River Formation—Continued 

180 Siltstone, gray, weathers pink and gray, shaly; a few 80211A 
tenanted with iron oxides 5 

17. Sandstone, light yellewish-gray, very fine grained, very. 
44mio-49:44miod, very thin bedded at base becoming thicker 
bedded at top, cross-laminated; scattered nodules cemented 
by iron oxides; ripple-marked at top; forma ledges 9 

16. Sangstones light yellowish-gray, very fine grained; 
scattered nodules cemented by iron oxides; forms a 
single blocky bed 2 

15. Siltstone, gray, shaly; thin seams of light-gray very fine 
grained sandstone; lesally carbonaceous; nonresistant--

Partial thickness Fall River Formation 70 
Unconformity. 

Lakota Formation (part): 

14. Partly covered; upper half mostly gray elaystone mottled 
red; numerous small ferruginous spherules at top 29 

13. Sandstone, light-gray, local yellow and orange stain, 
mostly fine- to meal= -grained; some strin era of soarse-
grained to granule sandstone in bottom 5 ft; scattered 
nodules cemented by iron oxides; friable; crossbodded; 
forms cliff 24 

12. Partly covered; mostly medium-gray sandy claystone--- ------ 8 

11. Sandstone, yellowish -gray, fine- to soarse -grained, poorly 
sorted; seams of gray skirt and a few seams •ensnted by 
iron oxides; forms ledge 2 

10. Sandstone, mostly light-gray, mottled yellow and pink, fine -
to sparse-grained, very poorly sorted, clayey; a few 
seams cemented by iron oxides; mostly nonresistant; 
forma a few ledges looally 9 

9. Sandstone, yell•wish-gray, fine- to medium-grained with 
scattered coarser grains, poorly sorted; basal part 
irregularly cemented by iron oxides; forms hard blocky 
ledge 2 

8. Claystene, gray and reddish-purple, sandy; grades locally 
to clayey sandstone 6 
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Feet 
Lakota Formation--Continued 

7. Mostly severed; some gray friable fine- to medium-grained 
sandstone in basal part, nonresistant 10 

Sandstone,. light-gray to light yellowish-gray, legally 
nettled pink, mostly medium-grained becoming coarser 
grained at top; a few stringers of coarse-grained to 
granule sandstone in top half; a bed 1 ft thick at base 
contains reworked fragments of grayish-white siltstone 
and very fine grained sandstone; friable; forms cliff- L3 

5. Sandstone, liLht-gray to light yellowish-grays mostly fine-
grained becoming fine- to medium-grained in top 10 ft; a 
few seams sentaining fragments of grayish-white silt-
stone; friable; srossbeided; forms ledges 28 

14. Partly severed; semi dark-gray garbsnaseous shale 3 

Sandstone, light-gray to light yellgwish-gray4 fine to very 
fine grained, friable, grossboided; a seam el medium-gray 
sandy shale about 6 ft above the base; a few scattered 
nodules semented by iron oxides; forms ledges 10 

2. Covered 5 
1. Partly covered; appears to be mostly medium- to dark-gray 

glaystone with a few inter1e4ded seams of yellowish-gray 
fine-grained sandstone; legally carbonaceous; non-
resistant 38 

Partial thickness Lakota Formation 217 

Bass of the exposure. 

Legality 220--Lakota and Morrison Formations and part of the Fall River 
FormatieR neFEW417i3iIiiTaTie Highway 111 about 4 miles west of 
Aladdin, 511 NWI see. 30, 11. 54 No, a. 61 W., Creak County, Wye. 

Top of the ridge. 

Fall River Formation (part): 

22. Covered 7 

21. Sandstone, yellowish-gray to reddish-brown, fine-grained, 
friable, eresabedded; a few scattered nodules cemented 
by iron oxides; forms ledges and cliffs l0 

206 Covered 22 



 

 

 

 

 

Feet 
Fz11 River Formation—Continued 

19. Sandstono, 11:ht-gray, woathers 1147,11t brown, very fine 
grained, in slabby beds mostly less than i ft thick, 
leeal fucoidn1 narkino on bedding surfase9„ ripple-
marked; a few seams cemented by iron oxides; forms 
local ledges 11 

18. Silts tone, dark-gray, slimly 4 

1?. Sandstone, light-!ray, weathers yellowiah-gray, thin-bedded 
at top beooming thinker bedded at baso; a few seams 
cemented by iron oxides; forms ledges 9 

16, Partly covered; some dark-gray shady siltstone 2 

15. Sandstone, light-gray and light yellewis h-gray, very fine 
grained, thin-bedded; many thin seams cemented by iron 
oxides; earbonaeeous in lower part; ferns ledges 8 

14. Covered 

Partial thiekness Fall River Fermatien, 110 
tineenformity. 

Loketa Formation: 

13. Mostly covered; sons gray siltstone mottled orane and 
yellow in top 5 ft 36 

12. Sandstone, lint orange-brown, fine-grained, a few nodules 
oomented by iron oxides, erossbedded; forms ledges------- 12 

11. Siltstone, grayish-white; and silty and sandy light-gray 
elaystone, mottled pink and yellow; a few stringers 
cemented by iron oxides near top of unit; mostly non-
resistant in lower part; upper part forms ledges 8 

10. Sandstone, grayish-white, some red and pink stain, vary fins 
grained, friable, mostly nonresistant 17 

9. Sandstone, light-gray to light yellowish-gray, mostly medium-
grained with several lenses of coarse-grained to granule 
sandstcne; fragments of whits very fine rainod sandstone 
in basal part; friable; erossbediad; forms cliff 53 

8. Sandstone, light-gray to light yellowish-gray, fine to very 
fins grained, friable, eressbeelied; forms ledges 6 
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Feet 
Laketa Formation—Continued 

7. Mostly (layered; basal 10 ft mostly gray shale interbedded 
with light-gray very file grained carleonaceous sand-
stone 22 

6. Sandstone, light-gray and light yellowish-gray, very fine 
grained, in blocky beds as much as 1 ft thick separated 
by thin partings of brown and gray shaly siltstone; 
(carbonaceous; forms ledger 5 

5. Shale, dark-gray and brownish-gray, slightly earbonaseous-6 

Thickness Lakota Formation 165 

Morrison Formation: 

4. Partly covered; mostly medium-gray to greenish-gray slay-
stone, silty, nonealeareous 27 

3. Claystone, greenish-gray with purplish-red bands, silty, 
saleareous; a few thin nodular beds of gray argillaceous 
limestone 38 

2. Covered 20 

Thickness Morrison Formation 85 

Sundanee Formatior (part): 

Rodwater Shale Member (part): 

1. Poorly exposed; some yellow very fine grained salsareous 
sandstone in weathered outcrops 

Base of the exposure on south side of highway. 

Locality 23.--Parts of the Fall River and Lakota Formations north of 
Wyoming State r hway 1131 about 1 3J4 miles west of Aladdin, 

N NEB see. 0, T. 54 N. R. 61 V. Creek County, Wyo. 

Top of the ridge. 

Fall River Formation (part): 

19. Covered 12 

18. Sandstone, pink, fine-grained, frinblo; forms ledge 2 
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Feet 
Fall River Formation—Continued 

17. Covered 17 

16. Sandstone, light yellowish-grays weathers brown, fine to 
very fine grained, friable, oresz-Isminated; top surface 
cemented by iron oxides; farms massive ledge 19 

15. Covered 27 

lh. Sandstone, light-gray, weathers yellowish-gray, very fins 
grained, beds mostly loss than i ft thick; scattered 
nodules and a few seams eemented by iron oxides; ferns 
ledge 3 

13. Mostly severed; some medium- to light-gray siltstone 4 

12. Siltstone, dark-gray at top, brown at base, shaky, very 
earbonaseous at base 1 

110 Siltstone, light-gray, weathers yellowish-gray, lOsally 
grades to very fine grained sandstone, in beds 1 to 2 ft 
thick at top and bass, thinner bodied in middle; a few 
seams ownented by iron oxides; legally ripple-marked; 
forms ledges 9 

10. Siltstene, laminated light- and dark-gray, ahaly 2 

9. Siltstone, light-gray to yellowish-grays grades to very 
fine grained sandstone, in blocky beds mostly / to 2 ft 
thick; SORG nodules and seams eonented by iron oxides; 
eross-laminAted; forms persistent ledges 7 

8. Partly covered; mostly dark-gray skaly carbonaceous silt -
stens, nonresistant 8r 

Partial thickness Fall River Formation 111 
Uneenfermity. 

Laketa Formation (part): 

7. Claystone, olive-gray, light-gray, and purplish-gray, silty, 
legally numerous small ferruginous spherules in upper 
10 ft 35 

6. Sandstone, light-gray, weathers orange-brown, mostly fine-
to medium-grained with stringers of raodium,- to very 
searsa grained sandstone and a few granules in the bottom 
20 ft; lentisular partings of grayish.-whits very fine 
grained sandstone in top 10 ft; friablebsforms cliff---- 50 

ere:Imbedded. 
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Fact 
Laketa Formation—Continued 

5. Mostly covered; some dark-gray silty carbonaceous clays-tone 
in bottom 5 ft; a laei 3 ft thick of brown oarbonaceous 
shale about 12 ft above the base; a bed 2 ft thick of 
brown earbonaceous shale abeLt 20 it above the Lase----

4. Sandstone, light-gray, some yellow stain, fin®-grained, 
cross' edded; forms cliff 22 

3. Covered . 6 

2. Clay strove, medium-tray, silty to sandy; a few thin seeNs of 
liLht-gray fine-grained locally carbonaceous sandston; 
nonresistant 214 

1. Sandstone, light-gray to light yellewish-gray, fine-grained, 
3 

Partial thickness Lakota Formation 177 

Base of the exposure. 

Locality 24.--Parts of the Fall River and Lakota Formations ,fllonr. the Mails 
Fork of day Cie,Jks NWt sec. 22, T. 54 N., R. 51 1 !._„_ Crook County, lye. 

Top of the ridge. 

Fall River Formation (part): 

14.. Covered 6 

13. Sandstone, light-gray to pinkish-brown, fine- to medium-
grained, friable, locally micaceous, crossbedded; 
scattered uodules camanted by iron oxides; forms massive 
vertical cliff. (About 1,000 ft west this bed is as mue4 
as 100 ft thick. Where the bed is thickest, its bass 
appears to cut downward at least to the t.414 of unit 8, 
below) 55 

12. Covered. 16 

11. SiltstoIel 1aniaat3d light- and dark-gray, very thin bedded 
shaly; a few seams cemented by iron oxides; non-

resistant 6 

10. Sand5t()n:3, liht-zray„ weathers pi.A lecall„ vary fine 
graild, beds as much as 1 ft thick; upper surface impr-
nated by iron oxides; fors pat'sistaLlt 4 
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Feat 
Fall River Formation—Continued 

9. Poorly exposed; moistly medium- to dark-gray shaly siltstone 
in nearby outcrops 6 

8. Sandstone, light-gray, weathers brown, very fine grained, 
slightly earbenaosous; beds mostly less than ft thick; 
a few seams cemented by iron oxides; forms slaillay ledges 2i 

7. Siltation.), light- snd dark-gray, misaseous, shaly 13 

6. Sandstone as in wait 8, above 4 
5. Mostly covered; some dark-gray shaly slightly carbonaceous 

siltstone at base 

Partial thickness Fall River Formation 120 
Unconformity. 

Lakota Formation (part): 

4. Silts tone, olive-gray to medium-gray, weathers red end 
whits, legally sandy; abundant small ferruginous 
spkerules; nonresistant 13 

3. Sandstone, yellowish-gray, weathers yellewish-brown, fine-
to.medium-grained, orossbedded; forms rounded lodges-- 33 

2. Siltstono, medium-gray, weathers grayish-white; a few 
lenticular seams cemented with iron oxides; unit thickens 
legally to as mush as 10 ft; nonresistant 4 

1. Sandstone, yellowish-gray, weathers orange-brown, mosili 
fine- to medium-grained; a lens of granule sandstone 
about 15 ft above the base contains fragments of reworked 
white siltstone; local partings of grayish-white silt-
stone and very fine grained sandstone; forms cliff 40 

Partial thickness Lakota Formation 90 

Basin of the exposure at creek level. 
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Losality 25.--Parts of the Fall River ane! Laketa Formations near Aladdin, 
NW74 SE; see. T. 54 N.J R. 61 W., Crock County, Wyo. 

(-Measured by K. M. Waage and Copeland MacClintock, 19551 
Feet 
,NY•111111111.411. 

Fall River Formation (part): 

21. Sandstone, weathers brown to orange-brown, medium-grained, 
massive, cross-laminated; thickens laterally and soalesees 
with unit 19, below 4 

20. Mostly covered; some silty light-gray shale in lower part 10.6 

19. Sandstone, weathers y31low-gray to orange-brawn, fins- to 
medium-grained, massive, ereso-laminated 11.5 

18. Sandstone, weathers light gray, local yellow to orange-brown 
stain, fins- to medium-grained, thin-bedded, laminated; 
terms shelving ledge 13.6 

17. Cevere4; platy laminated sandstone in flolat 30 

16. Sandstone, weathers light yellow-gray to brown, fine-grained, 
massive, laminated to cross-laminated 307 

15. Covered 6.0 

14. Sandstone, weathers buff to brown, fine- to modirm-grained, 
cress-laminated, fuceidal markings en bedding surfaces 
and some vertical borings, ripple-narked 4.0 

13. Shale, gray to dark-gray, silty, earbonaeeous 4.6 
Partial thickness (rounded) Fall River Fmmatien 88 

Unoomformity. 

Laketa Formation (part): 

12. Siltstone and silty elaystone, light-gray to white .5 

11, Claystone, silty, and some elayey siltsteno; white, nettled 
yellow and orange, massive 2.0 

10. Covered 44 
9. Sandstone, medium-grained; channel-fills of brown-weathering 

massive cross-lamiaated sandstone irreEularly interbedded 
with friable cro,,sbodied sandstone like unit 8 21.5 

49 



 

 

 

 

 

 

 

Feet 
Laketa Formation—Continued 

8. Sandstone, weathers gray-white, stained pink to red, medium-
grained, thinly crossbeided, locally friable, locally 
silty; contains layers and local lenses of thick-belated 
sandstone impregnated bSr iron oxides 20.14 

7. Sandstone, weathers brown, medium-grained, massive, cross-
laminated; some scattered sandy claystone pellets in lower 
rart 15 

6. Sandstone, li;ht-gray, stained pink, fine-!rained; inter-
Ir.E-.;Med soft shaly siltst()nn f;ent..zinl.ng thin layers 
impregnated by iron oxides 5.3 

5. Sandstone, weathers buff to brern, loenl pink stain, medium 
grained, massive, cress-laminated, lenticular 5.0 

h. Covered; gray-white shaly siltstone in flont 2.5 

3. Sandstone, weathers buff to brown, medium-grained, locally 
conglornratie, massive, cross-lsninntaiI thin layerf7 con-
taining granules and pebbles of ehert and quartzite; a 
few lenses containing fragments of siltstnne and stnd-
stone; upper surfnee loeolly Imprlffrntad 17. iron oxides-- 13 

2. Conglomerste; mixture of lare blocks and poorly rounded 
pieces of sandstone, hard platy siltstene, pellets of 
claystona, and granules and scattered polished pohblos 
of chart and quartzite in matrix of fino- to eonrse-
grained sandstone; iron-stained molds of plant froPments- 0.5-2.5 

1. Sandstone, weathers light-gray to buff with pinkish cast, 
medium-grainail massive, cross-laminated; basal 6.0 ft 
contains molds of plant stn and ov?,1 ferniginerr con-
eretions 33.5 

Partial thickness (rounded) Lakota Formation 165 
Caved mine entry. 

Locality 26.--Parts of the Fall River and Lakota Formations north of WyomingEStatc nnat of Aladdin, S NE=  SDI coc. 25, 
T. 5,4 N., H. 61 We, Creek Counil, 

Top of the ridge. 

Fall River Formation (pc t): 

19. Covert-Iva 15 
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Feet 
Fall River Yormatien—Centinued 

18. Sandstone, light-gray, weathers light orange-brown, fine-
grainsi, srossbeidei; ;nattered sonsretions cemented by 
iron oxides; forms massive rounded ledges 

17. Covered 25 

16. Sandstone, light-bray to light yellowish-gray, very finer 
grained to silty; forms slabby to blocky ledge 6 

15. Siltstone, medium-gray, shaly 6 

1L Sandstone, light-gray, very fine grained, thin-bedded; a 
few seams cemented by iron oxides; some faint vertical 
tubelike structures; ripple-marked; forms ledge 

13. Siltstone, olive-gray, shaly at base, slabby at tep; a few 
seams semented by iron oxides 5 

12. Shale, very dark gray, scaly 2 

Partial thickness Fall River Formation 111 
Umsonfermity. 

Lakota Formation (part)! 

11. Claystone, olive-gray, nettled yellow, silty, slightly 
mieaseous, scattered tiny ferruginous spherjxlss, non-
resistant 

10. Sandstone, very light gray, very fine grained, mieaseous, 
sross-laminated, very thin bedded; forms local ledge---- 8 

9. Siltstone, olive-gray, fissile; sandy seams and laminas; 
misaceous; a few scattered carbonaceous fragments 80 

8. Claystone„ vlry dark gray at base becoming medium-gray at 
top; grades into unit above 16 

7. Sandstone, grayish-white, stained yellow, very fins grained, 
very frialala, nonresistant 2 

60 Claystone, dark-gray, slightly silty, slightly carbonaceous 13 

5. Covered 3 

4. Sandstone, light-gray, fine-grained, carbonaceous; forms 
hard blocky ledges 12 
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Feet 
Lakota Fermat ten--C timed 

3. Skala, brown, carbonaceous 

2. Claystorm„ very dark gray- 3 

1. Sandstone, very light gray, fine-rig:lined, friable, slightly 
oarbonooellls; some interbldded very 4ark tray earbonaceous 
Mule 

Partial thickness Lakota Formation 155 
Base of the exposure. 

Locality 27.--Morrison and port of'the Lakota Formations south of Aladdin, 
NWt see. 311/4 T. 54 N..)R.-U W., Creek County, Wyo. 

risaset by Waag4) and Co?eland MacOlintock, 19552 

Lakota Formation (part): 

34. Sanelstlie, waathx's yellewra.; to 7y2f, medim-grained, 
mostly massive, cross-laminatod; local louses of intra-
formational conglomerate 18.0 ft from top and 4.0 ft 
from base consisting of fragments of soft platy cross-
4:dtted sandstone as much as 2 ft long; 'oaaal 3 ft has 
mattered chart and quartzite pobbles; ferns cliff ----- 72 

33. Sandstone, medium-grained, conglomeratie, lenticular; grades 
into unit above; contains chart and guar trite gmilulas 
and pebbles, and pellets and fragmo = is of soft sandstone 
and sandy clays tonEi in matrix of clayey. 3alidstona; locally 
some interbedded friabla 7.3 

32. Siltstorie, gray to purplish-gray, fissile, 1,nttcalar 2.0 

31. Candstonal weathers yellow-zrly to yellow, medium-srainad, 
massive, eross-laminated 20.0 

30. Sandstone, as in unit above but irregularly bedded in beds 
75. to 2 ft thick; interlieds as much as i ft thick of silty 
to sandy gray to brown locally oualy shale that increase 
in number and thickness downward 15.0 

29. Shale, silty, dark brownish-gray, weathers gray with yellow 
stain on fracture surfaces, earbonaceous; basal i ft is 
coaly shale; contains farm and cycad fossils 1.5 

28. Sandstone, fine-grained, elayey; and sandy elaystone; 
contains plant fragments 1.0 

27. Sandstone, weathers yellow to yellow-gray, mediums.-grained, 
massive, friable; thin layer of skaly sandstone 1 ft above 
base; forms jointed broken lodge 4.0 
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Feet 
Lakota Formatiox--Continued 

26. Shale, silty, dark-gray to dark brown-gray, weathers gray 
to purplish-gray; contains plant fragments legally 
concentrated to form layers of coaly shale 4.0 

25. Coal and shalt' oval; upper 1.0 ft chiefly soft black ooal, 
lower 1.5 ft is skaly coal 2.5 

24. Shale, dark larownisk-gray, sandy at lease, many plant frag-
ments 1.5 

23. Shale, gray to Urownisk-gray, sandy; grades downward to 
skaly sandstone with thin Mule interim's; contains 
plant fragments including fossil ferns 1.8 

22. Sandstone, medium-grained; earbonaceous and sitaly in lower 
part 5.5 

21. Shale, dark-gray, silty, plastic, weathers with "Aoaky 
fracture 2.5 

20. Coal-- 1.1 

190 Claystone and shale, dark-gray at bass grading up to dark-
brown 3.0 

18. Sandstone, gray, fine-grained, friable .4 
17. Shale,- dark-gray, silty, blocky 1.1 

16. Sandstone, weathers gray, fine-graimed silty, massive, 
friable 2.6 

15. Shale as in unit 17, above; scaly at base 1.0 

140 Coal 0? 

13. Sandstone and interbedded siltstone, weathers light gray 
with yellow and brown stain em joint faces, fine-grained 2.8 

12. Shale, stlty, Ulselup dark-gray 2.8 

11. Siltstone, locally sandy, coaly 1.0 

10. Shale, blosky, dark-gray, sarbonaesous; legally a claystone 10.0 

9. Shale, weathers gray, silty; bed 0.3 ft thick of clayey 
siltstone at bass 1.6 
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Feet 
Lakota Formation--Continued 

8. Shale as in unit 10, above 

7. Claystone, brown, silty to sandy, tough, carbonaceous 2,4 

6. Sandstone, weathers yellowish gray, fine-grained, massive; some 
laminae of carbonaceous gypsiferous silty shale and sandstone
in basal 0.2 1.0 

Partial thickness (rounded) Lakota Formation 173 
Morrison Formation: 

5. Claystone, greenish-gray; selenite crystals at base----------- 2.8 

I. Marlstone, dark greenish-gray; zones of scattered gray lime-
stone nodules and thin irregular beds of gray limestone. 
Contains the charophytes Aclistochara bransoni Peck, A. 
blonesi Peck, and S1 vertieuiT77776k) identified 
by R. E. Peck, and abundant ostracodes including Therio-

cum (Branson) identified by I. G. Sohn 
)OibUs loco 13.0 

3. Mostly covered; green marlstone in a few scattered exposures; 
limestone fragments in float; locally abundant ostracodes-- EL62 

Thickness (rounded) Norrison Formation 31 
Sundance Formation (part): 

Redwater Shale Member (part): 

2. Sandstone, weathers yellow, very fine grained to silty, very 
calcareous; locally grades to sandy limestone; contains 
laminae and thin beds of gray fissile shale; grades into 
unit below 11,0 

1. Shale, gray; a few siltstone laminae--------------- 5.0 
Partial thickness Sundance Formation 16 

Gully bottom. 

Locality 28.--Parts of the Fall River and Lakota Formations north of Wyoming 
State Highway. 111, about 1 mile east of Aladdin)Nat SW sec. 27, T. 5L 

R. 61 W.4 Crook County, Wyo. 
Top of the ridge, 

Fall River Formation (part): 

19. covered-- ..................... l5 

18. Sandstone, light-gray to light yellowish-gray, very fine 
grained to silty, thin-bedded; a few thin seams cemented by 
dark brown iron oxides; forms slabby ledges----------------- 2 
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Fall River Formation---Continued 
Feet 

17. Covered 8 

16. Sandstone, yellowish-gray, very fins grained to silty; a few 
seams cemented by iron oxides; ripple-marked; slightly_ 
carbonaceous; forms blocky ledge 2 

15. Covered. 

Partial thickness Fall River Formation 31 
Uncenformity. 

Lakota Formation (part): 

14. Poorly exposed; appears to be mostly grayish-white very fine 
grained sandstone; scattered small ferruginous spherules-- 3 

13. Sandstone, alternating grayish-white and yellowish-gray beds, 
some pink stain, fine-grained, thin-bedded, eross-lam-
inated; forms ledges 3 

12. Mostly eovered; scattered exposures of friable grayish-white 
very fine grained sandstone; legally cemented by dark-brown 
iron (oxides 9 

11. Sandstone, light-gray, weathers orange-brown, mostly fine-
grained, scattered coarse grains and granules of short 
and quartzite and fragments of white siltstons in basal 
1 to 4 ft; partings of white siltstone and very fine 
grained sandstone in upper ',art; ftiable; eroasbedded; 
forms cliffs and ledges 75 

10. Sandstone, light-gray, weathers orange-brown, mostly fine-
grained, stringers of medium-grained to grInule sandstone 
and fragments of white siltatone in bottom 6 ft; cross-
bedded; friable; forms a ledge. Locally a lens as musk 
as 3 ft thick of white siltsteie separates this unit from 
tits one above 18 

9. Sandstone, yellowish-gray to pink, fine- to medium-grained, 
eressbedded, friable; forms rounded ledges and cliffs 45 

8. Covered 3 

7. Claystone, medium- to dark-gray, carbonaceous 6 

6. Sandstone, light-gray to light yellowish-gray, fine-grained, 
friable, locally carbonaceous, cressbedied; a parting of 
seal 5 inn thick occurs 2 ft above the Lase; forms blocky 
ledges 
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Feet 
Lakota Fermation--Continued 

5. Claystone, mediums- to dark-gray, carbonaseous 7 

4. Coal (saved mine entry) 1.3 

30 Shale, gray, earbonaeeous 0.4 

2. Covered w 30t 

1. Claystons, dark-tray, silty, earbonaceous; a few laminae of 
light-gray very fine grained sandstone; a thin eosly seam 
about middle of the unit (exposed in road But) _12 

Partial thickness (rounded) Laketa Formation 224'1 

Balm of the exposure, road 

Locality 29.--Parts of the Fall River and Lakota Formations in rend auto and 
on the adjaeent hillside about 1 miles oast of Aladdin, Sai NFi see. 27, 

T. 54 Not R0 61 W., Crook Coentit'700 

Top of the ridge. 

Fall River Formation (pLrt): 

14. Sandstone, light yellowish-gray, fine-grained, earbonaceous; 
a few scattered nodules eemented by iron oxides; forms 
ledge 1 

13. Covered grassy slope -- 18 

12. Sandstone, light-gray, fine- to medium-grained, eroos-lamin-
ated; a parting of ;dray siltstons.about the middle; upper 
and lower parts form persistent ledges 7 

11. Siltstone, gray, losalli weathers rod, shaly 1 

Partial thickness Fall River Fornnt4.om 27 
Uneonf entity. 

Laketa Formation (part) 

10. Partly covered; mostly tray elaystone mottle4 rod, pink, and 
purple, silty; a few this lenseG if siltstono impregnated 
by iron oxides; small ferruginous sphorules in top 6 ft; 

50±nonresistant 

9. Smuistone, yellowish-brown, fine-grained, irreralarly 
eemented by iron oxides; forms bench-- 2 
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Feet 
Lakota Formation--Continued 

8. Sandstone, light-gray, locally mottled pink, mostly fine-
to medium-grained, a few stringers of granule sandstone 
in basal part; partings of grayish-white siltstone in 
top 4 ft; crossbedded; friable; forms local ledges. 
This bed and the overlying one thicken to about 40 ft 
where exposed about 50 ft to the northwest-------------- 16 

7. Claystone, dark-gray at base, banded gray, red, and yellow 
in upper part, local sandy seams about middle-- ---- 12 

6. Claystone and sandstone, interbedded; claystone is dark-
gray, sandy and silty; sandstone is light gray, very 
fine grained, locally carbonaceous; nonresistant-------- 20 

5. Sandstone, light-gray, weathers light-brown, very fine 
grained; top surface cemented by iron oxides; forms ledge 6 

4. Sandstone, light-gray, very fine grained, thin-bedded, 
locally carbonaceous; interbedded and interlaminated 
dark-gray silty claystone 25 

3. Sandstone, light-gray, fine to very fine grained, friable; 
forma ledges 5 

2. Claystone, dark-gray, silty to sandy; a bed 3 to 4 ft thick 
of brown carbonaceous shale about middle 12 

1. Sandstone, light-gray to light yellowish-gray, weathers 
orange-brown, fine-grainld, friable, crossbedded; 
scattered nodules cemented by iron oxides; lenticular; 
forms ledges 32 

Partial thickness Lakota Formation 180-1. 

Base of the exposure. 

Locality 30. - -Parts of the Fall River and Lakota Formations along the South 
Fork of Hay Creiek)1 mile west of The FoAcs,_.71 SFr sec. 19, T. 514 N.,. 

R. 60 W., Crook County, Wyo. 

Top of the ridge. 

Fall River Formation (part): 

13. Sandstone, light yellowish-gray, fine to very fine grained, 
friable, crossbedded; forms rounded ledge 6 

12. Covered 25 
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Feet 
Fall River Formation--Continued 

11. Sandstone, light yellowish-gray, very fine grained, thin-
bedded, cross-laminated; forms ledges 6 

10. Covered 5 

9. Sandstone as in unit 11, above 3 

8. Mostly covered; some yellowish-gray very fine grained sand-
stone; locally cemented by iron oxides in top 5 ft 22 

7. Sandstone, yellowish-gray, weathers pink locally, very fine 
grained to silty, micaceous, thin-bedded; scattered nodules 
cemented by iron oxides; forms ledges 114 

6. Sandstone, laminated pink and gray, very fine grained, very 
thin bedded, fucoidal markings on some bedding surfaces; 
forms local slabby ledges 6 

5. Mostly covered; some laminated light- and dark-gray siltstone 
and sandstone- 8 

Partial thickness Fall River Formation 95 
Unconformity. 

Lakota Formation (part): 

4. Mostly covered; smile light-gray claystone, weathers yellow 
and pink, many small ferruginous spherules in upper part-- 11 

3. Sandstone, reddish-brown, medium- to coarse-grained at base 
becoming medium- to fine-grained at top, some reworked 
fragments of white siltstone, crossbedded, lenticular; 
forms rounded ledge 10 

2. Sandstone, very light gray, irregularly stained pink and red, 
very fine grained to silty; irregular lenses as much as
5 ft thick of light-gray to light yellowish-gray fine- to 
medium-grained sandstone; several lenses and concretions 
cemented by iron oxides 26 

1. Sandstone, light-gray to light greenish-gray, mostly very 
fine grained, clayey, poorly sorted, nonresistant--------- 10 

Partial thickness Lakota Formation 57 

Base of the exposure. 
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Locality 31.--AEC cored drill hole NH17412212out 3/4 mile northwest of the. 
Forks, NWj S257;1ZW, T. 54 N., 11:6TVio; Crook County, WY0:041 _ 

/-Drilled March, 1955; logged by AEC personnel). 
Feet 

Ground surface. 

Fall River Formation (part): 

30. No cores taken 8 

29. Sandstone, light-gray to yellowish-brown, limonite stain, 
fine to very fine grained, thin-bedded to massive, some 
carbonaceous flakes 9* 

28. Siltstone, gray to yellowish-brown, thin-bedded; interbedded 
very fine grained sandstone- 10* 

27. Siltstone, medium- to dark-gray; some interbedded mudatone 
and very fine grained sandstone 10 

26. Sandstone, gray to brown, very fine grained, thin- to medium-
bedded, locally cross-laminated 28 

25. Mudstone, medium- to dark-gray------

24. Siltstone, gray, thin-bedded, scattered carbonaceous fragments; 
some interbedded very fine grained sandstone; pyrite 
crystals about middle of unit 12 

23. Sandstone, yellowish-gray, very fine grained to silty, thin -
bedded, locally cross -laminated- --- 15 

22. Shale, gray to dark-gray, silty 5 

•21. Siltstone, black, carbonaceous 

Partial thickness Fall River Formation 1064 
Unconformity. 

Lakota Formation: 

20. Siltstone, pink to pinkish-gray 2* 

19. Sandstone, pinkish-gray to white, clayey, massive 5 

18. Mudstone, light-brown in upper part, pink in bottom 4 ft 12 

17. No core recovered 92 

59 



 

 

 

 

 

 

Feet 
Lakota Formation--Continued 

16. Sandstone, gray, fine- to medium-grained, poorly sorted, 
massive 

15. No core recovered 2 

14. Mudstone, light- to dark-gray and greenish-gray, spotted by 
specks of hemitite and limonite 14 

13. Sandstone, gray to yellowish-gray, very fine grained to 
silty, thick-bedded 4 

12. Claystone, gray and greenish-gray 

11. Sandstone, light-gray, very fine grained to silty 2 

10. Siltstone, medium-gray, sandy, massive 3 

9. Sandstone, light-gray, mostly fine to very fine grained, 
locally medium-grained near base, massive; mudstone split 
about 0.5 ft thick near top 30 

8. Claystone, light-gray 3i 

7. Siltstone, gray, clayey, hard 3 

6. Sandstone* light-gray, mostly fine to vary fine grained, 
locally medium-grained, mostly massive, locally cross-
bedded; possible parting 1 ft thick of light-gray clay-
stone about 6i ft below the top 62i 

5. Mudstone, light-gray 1 

4. Sandstone, light-gray, mostly medium to very fine grained; 
coarse-grained layer about 6 ft above base; massive to 
crossbedded; poorly sorted in basal part 29 

3. Claystone, mostly light- to dark-gray; black lignitic streak 
in upper part; bed 1 ft thick of yellow-brown very fine 
grained sandstone 4 ft below top 122 

2. Siltstone, gray, sandy; some interbedded mudstone 

Thickness Lakota Formation 217 
Morrison Formation (part): 

1. Claystone, green and grayish-green, massive, some pyrite----

Bottom of hole, total depth 330 ft. 
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Locality 32.--Parts of the Fall River and Lakota Formations on about the 
crest of the LaFlamne anticline about 3/b mile northeast of The Forks, 

NW sec. 21,, T. 54 N., R. 60 W., Crook County, Wyo. 
Feet 

Top of the hill. 

Fall River Formation (part): 

22. Covered grassy slope 

21. Sandstone, yellowish-gray to reddish-brown, fine to very 
fine grained, thin-bedded at base becoming thicker bedded 
at top, ripple-marked at top; forms prominent ledge 18 

20. Partly covered; mostly yellowish-gray very fine grained sand-
stone; interbedded dark-gray silty shale and siltatone; 
nonresistant 

19. Sandstone, light olive-gray, very fine grained to silty, very 
thin bedded, cross -laminated, nonresistant 8i 

18. Shale, dark-gray, silty; some interlaminated medium-gray silt-
stone 3 

17. Partly covered; mostly interbedded light olive-gray very fine 
grained sandstone and siltatone; nonresistant 6 

16. Sandstone, light yellowish-gray, very fine grained, micaceous, 
ripple-marked; upper part impregnated by iron oxides; forms 
persistent alabby ledges 5 

15. Covered 9 

14. Siltstone, yellowish-gray, ripple-imarked; thin seams cemented 
by iron oxides; forms persistent blocky ledge 3 

13. Mostly covered; some laminated olive-gray and dark-gray silt-
stone in top 6 ft 15 

Partial thickness Fall River Formation 100 
Unconformity. 

Lakota Formation (part): 

12. Partly covered; light-gray sandy claystone mottled purplish-
gray, red, and yellow in upper half 24 
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Feet 
Lakota Formation--Continued 

11. Sandstone, olive-gray, purplish-gray, and yellow, very fine 
grained, clayey; some interbedded siltatone; lenses 1 to 
3 ft thick of fine-grained sandstone about 10 ft above 
base and 6 ft below top; scattered tiny ferruginous 
spherules in upper part; nonresistant 31 

10. Siltstone, very light gray to very light greenish gray, a 
few seams of grayish-white very fine grained sandstones 
nonresistant 12 

9. Sandstone, light-gray, mottled and stained yellow and brown, 
fine to very fine grained; scattered nodules cemented by 
iron oxides; friable; forms prominent bench 6 

8. Mostly covered; some claystone mottled yellow, green, and 
orange-red in upper part 11 

7. Sandstone, grayish-white, mostly fine-grained, a few stringers 
Of medium- to coarse-grained sandstone, poorly sorted, 
friable; forms ledge 3 

6. Claystone, yellow, sandy to very sandy 3 

5, Sandstone, grayish-white, fine-grained, friable, crossbedded; 
a parting 1 to 3 ft thick of yellow clayey silts tone about 
10 ft below top; forms ledges 22 

4. Covered 6 

3. Sandstone as in unit 5, above--- 13 

2. Mostly covered; some dark olive-gray to reddish-brown clay-
stone 18 

1. Sandstone, light-gray, mottled light shales of yellow and 
pink, fine-grained, crossbedded, friable; forms ledges 9 

Partial thickness Lakota Formation 178 
Base of the exposure. 

Locality 33.--Parts of the Fall River and Lakota Formations on the east flank 
of the LaFlamme anticline, SW SWAEpc. 74 T. 8 Ai., R. 1 E., Butte_Countyx 

S. Dak. 

Top of the hill. 

Fall River Formation (part): 

15. Sandstone, light orange-brown, very fine grained, thin-
bedded, micaceous; a few nodules cemented by iron oxides; 
some casts of wood; forms blocky ledge -
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Feet 
Fall River Formation--Continued 

14. Covered grassy slope 9 

13. Sandstone, light-brown, very fine grained, thin-bedded; 
forms platy ledges 

12. Covered 1 

11. Sandstone, light-brown, very fine grained to silty, thin-
bedded, slightly carbonaceous; forms ledges 6 

10. Covered 5 

9. Sandstone, light yellowish-gray, very fine grained, 
micaceous, very thin bedded; forms minor ledges 

8. Partly covered; medium- to dark-gray siltstone in lower 
part and interlaminated siltstone and very fine grained 
sandstone near middle; locally carbonaceous 17 

7. Siltstone, light-gray, weathers light-brown; top part 
cemented by iron oxides; cross-laminated; forms blocky 
ledge 2 

6. Siltstone, dark-gray at base, medium-gray at top, shalt', 
slightly carbonaceous, nonresistant 9 

Partial thickness Fall River Formation 57 
Unconformity. 

Lakota Formation (part): 

5. Claystone, light-gray, mottled purple, yellow, and pink, 
silty; contains numerous small ferruginous spherules; 
weathers to tough gumbo soil; locally lenses as much as 
2 ft thick of yellowish-gray very fine grained ferruginous 
sandstone 9 

L. Sandstone, grayish-white, weathers light-brown, very fine 
grained, calcareous, cross-laminated; pinches out 
laterally into silty claystone; locally forms ledge 3 

3. Siltstone, grayish-white, friable, nonresistant 7 

2. Sandstone, grayish-white, locally stained and mottled pink 
and yellow, fine-grained; a few reworked fragments of 
grayish-white siltstone; scattered nodules cemented by 
iron oxides; crossbedded; forms ledge 15 
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Feet 
Lakota Formation--Continued 

1. Claystone, greenish-gray, soft, plastic 3 

Partial thickness Lakota Formation 37 
Base of the exposure. 

Locality 34.--Lakota Formation and parts of the Fall River and Morrison 
Formations in road cuts and on the adjacent hillside on the east flank 
of the LaFlanne anticline, SEf lit sec. 17, T. -B N. R. 1 E., Butte 

County, S. Dak. 

Top of the hill. 

Fall River Formation (part): 

25. Mostly covered; a bed of very fine grained brown weathering 
sandstone ft thick makes a dip elope at the top 13 

21k. Sandstone, light yellowish-gray, very fine grained to silty, 
thin-bedded, crossbedded; a few fucoidal markings on the 
bedding surfaces; top part cemented by brown iron oxides; 
forma ledge 4 

23. Partly covered; olive-gray shaly siltatone in bottom half-- 10 

22. Siltstone, yellowish-gray, very thin bedded; a few thin 
seams cemented by iron oxides; carbonaceous; forms 
slabby ledges 2 

21. Siltstone, dark-gray, shaly 2 

Partial thickness Fall River Formation 31 
Unconformity. 

Lakota Formation: 

20. Shale, light-gray, a few thin yellow bands, slightly silty; 
small weathered ferruginous apherules in top 5 ft 21 

19. Sandstone, light-gray to light yellowish-gray, very fine 
grained, cross-laminated, calcareous at top 9 

18. Claystone, lower part red and olive-gray, upper part dark-
gray. Within a few yards south, this bed pinches out 
and units 19 and 17 thicken and join to form a bed about
25 ft thick of brown-weathering fine-grained sandstone 6* 

17. Sandstone, yellowish-brown, fine-grained, crossbedded, 
friable; forms prominent blocky ledge 4 
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Feet 
Lakota Formation--Continued 

16. Siltstone, grayish-white, local pink stain, blocky to 
concoidal fracture 

15. Sandstone, grayish-white, very fine grained, in beds i to 
4 ft thick; interbedded green locally sandy claystone; 
some reworked fragments of white siltstone in upper part; 
forms ledges 114 

114. Sandstone, very light gray and very light greenish gray, 
mostly fine-grained, scattered medium- to very coarse 
grains; locally clayey; nonresistant 9 

13. Shale, dark brownish-gray, sandy; some interbedded shaly 
sandstones; carbonaceous; contain ostracodes identified 
by I. G. Sohn as "Bairdiocypris" spp.; Cypridea7 sp.; 
Tetacypris"? app.; large smooth form, genus indet.; 
small smooth form, genus indet. (loc. 253-13)------- ----- 2 

12. Sandstone, light yellowish-gray, mostly fine-grained, 
scattered medium- to coarse grains, crossbedded; forms 
ledges 8 

11. Interbedded sandstone and shale; sandstone is light gray, 
mostly fine grained, scattered coarser grains, friable, 
locally calcareous; shale is dark gray, greenish gray, 
and olive gray, locally calcareous; contains ostracode5 11 

10. Sandstone, very light gray, locally stained yellow, fine- to 
medium-grained, friable, nonresistant 3 

9. Sandstone, very light gray, very fine grained, friable; a 
few seams of olive-gray siltstone and silty claystone; 
locally carbonaceous; nonresistant 7 

8. Claystone, dark-gray, sandy; grades to clayey sandstone 3 

7. Sandstone, very light gray, mostly very fine grained, a few 
thin streaks of fine- to medium-grained sandstone; friable; 
cross-laminated; locally carbonaceous; locally calcareous; 
forms ledges 19 

6. Partly covered; greenish-gray slightly silty noncalcareous 
claystone at base and top--- 8 

5. Covered 14 
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Feet 
Lakota Formation--Continued 

4. Sandstone, very light gray, very fine grained, very friable-

Thickness Lakota Formation 15.1 
Morrison(?) Foriastioill(part): 

3. Covered-- 21 

2. Poorly exposed; some greenish-gray silty calcareous clay-
stone in scattered exposures 12 

1. Covered to bottom of hill 6 

Partial thickness Morrison(?) Formation 39 
Stream bottom. 

Locality 35.--Parts of the Fall River and Lakota Formations south of South 
Dakota State iSW see :23, T. 8 N., R. 1 Es, Dues County, 

S. La k. 

Top of the hill. 

Fall River. Formation (part): 

18.. Grass-covered slope ------• ............... 7 

17 Sandstone, grayish-yellow, weathers yellowish orange, locally 
stained pink, fine-grained, friable, crosebedded; len-
ticidar seams at top and base cemented by iron oxides; 
forms ledge 

16. Partly covered; mostly grayish-yellow fine to very fine 
grained cross-laminated sandstone in beds about 1 in. to 
lift thick T 5 

15. Sandstone, grayish-yellow, fine to very fine grained, in 
lenticular beds as much as 1 ft thick; fucoidal markings 
on the bedding surfaces; a few thin seams impregnated by 
iron oxides; locally cross-laminated; forma slabby ledges 5 

14. Partly covered; mostly grayish-yellow fine to very fine 
grained sandstone interbedded with gray siltstone and 
silty shale 114 

13. Siltstones medium- to dark-gray, sandy, slightly carbonaceous, 
fissile 2 



 

 

 

 

Feet 
Fall River Formation—Continued 

12. Sandstone, light-gray, weathers yellowish-gray, very fine 
grained, carbonaceous:massive in upper part becoming 
thin-bedded in basal t ft; some thin lenses and nodules 
cemented by iron oxides; forms ledge 

11. Shale, dark-gray to black, sandy in upper part, carbonaceous 2 

ege410+M10. Sandstone, dark-gray to black, coaly, lenticular 

9. Sandstone, light-gray, fine to very fine grained, in beds i 
to 2 ft thick, cross-laminated, carbonaceous in top 4 ft; 
scattered nodules and thin seams cemented by iron oxides; 
forms ledges 

8. Siltstone, gray, shaly; interlarninated grayish-yellow very 
fine grained sandstone in beds as much as 3 in. thick, 
fucoidal markings on some bedding surfaces, carbonaceous 
in top 5 ft and in basal 3 ft; a few thin lenses cemented 
by dark-brown iron oxides----- --------- ------------------ 13i 

7. Sandstone, grayish-yellow, very fine grained, massive; 
scattered nodules cemented by iron oxides; forms persis-
tent ledge 3 

6. Sandstone, grayish-yellow, very fine grained, micaceous, 
thin-bedded; some interlaminated dark-gray and olive-gray 
shaky siltstone; fucoidal markings on some bedding
surfaces----_ ------ ................ 

5. Siltatone, dusk-yellow, shaly, slightly carbonaceous-------- 5 

4. Siltstone„ dark-gray, shaly, slightly carbonaceous--- 21 

3. Siltstone, brownish-gray, very carbonaceous, lenticular; 
forms ledge----------- I 

2. Shale, dark-gray, very carbonaceous to coaly 1 

Partial thickness Fall River Formation 113 
Unconformity. 

Lakota Formation (part): 

I. Claystone, medium-gray, locally mottled yellow and pink, 
slightly carbonaceous in top 6 in.; abundant small 
ferruginous spherules 8 

Base of the exposure. 

67 



 

 

 

 

 

 

Locality 36.--Parts of the Fall River and Lakota Formations at Mona Butte, 
SF sec. 22, T. 56 N., R. 61LW. 3 Crook County, Wyo. 

['Measured by K. M. Waage and Copeland MacClintook, 19552 
Feet 

Top of butte. 

Fall River Formation (part): 

31. Sandstone, weathers brownish-orange, medium-grained, cross-
bedded, friable 5.3 

30. Sandstone, weathers yellow-gray and orange-red, medium-
grained, massive; contains seams and scattered small 
hollow concretions cemented by iron oxides; basal 0.1 ft 
impregnated by iron oxides; forms ledge .2.-

Partial thickness (rounded) Fall River Formation 56 
Unconformity. 

Lakota Formation (part): 

29. Siltstone, gray, clayey; weathers to white clayey soil; 
abundant ferruginous spherules; sandy at base 4.7 

28. Sandstone, light-gray to yellowish-gray, fine-grained, massive; 
upper O. to 1.0 ft locally quartzitic; locally contains 
vertical tubular ferruginous concretions 207 

27. Sandstone, light-gray, fine-grained, friable, locally clayey; 
scattered yellow ferrugionous specks---------- -------- 3.2 

26. Sandstones light-gray to light yellowish-gray, mostly medium-
grained, cross-laminated; some coarse-grained sandstone 
lenses in lower part; forms cliff--------------------._62 

25. Sandstone, light-gray, coarse-grained, locally conglomeratic, 
friable 18 

.1.1.1111.M1r00.1.4.11124. Sandstone as in unit 26, above 3 

23. Conglomerate; contains granules and small pebbles mostly of 
gray and black chert and gray quartzite; some fragments 
of claystone--

22. Mostly covered; top 1 ft is conglomeratic claystone containing 
fragments of black and gray chart and gray quartzite-------, 5 

21. Sandstone, light-gray, fine-grained, clayey, friable; some 
interbedded gray sandy claystone 
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Feet 
Lakota Formation--Continued 

20. Clays tone, dark-gray, sandy; irregular laminae and thin 
lenses of fine-grained sandstone 6.5 

19. Sandstone, light-gray, fine-grained; irregularly interbedded 
dark-gray carbonaceous friable sandy shale and claystone- 5.5 

18. Sandstone, weathers white, medium-grained, friable; alter-
nating beds of dark-gray to black shale; beds mostly 0.4 
to1.0 ft thick--- ----------- ------- -_-----_------- 22 

17. Claystone„ dark-gray to black, plastic, somewhat shaly; leaf 
fragments at top, sandy at base - ------ ----------------

16. Sandstone, light-gray, mostly medium-grained, clayey, 
massive; lower 1 ft contains scattered coarse grains of 
chart 6.4 

15. Claystone, light-gray, sandy; grades into unit below-------- I.2 

14. Sandstone, medium-grained, friable; more clayey in lower 
part 9.2 

13. Claystone, light-gray, weathers yellowish-gray, sandy; 
- MP .14.1 •10.•• ------------- =NMlocally a clayey sandstone -----

12. Sandstone, gray, medium-grained, friable; partings of shaly 
coal in lower 2 ft-- 10.6 

11. Sandstone, gray, brown, and black, medium- to coarse-grained; 
thinly interbedded with hard conglomeratic cozily sandy
shale; conglomerate contains granules and small pebbles 
of chart, claystone, and carbonized mood----------------- 2.6 

10. Sandstone, light-gray, medium- to coarse-grained, cross -
laminated, friable; scattered chart granules locally in 
lower 2 ft 11.2 

9. Claystone, black to brown, sandy and conglomeratic, coaly; 
granules and small pebbles of chart, sandstone, claystone, 
and carbonized wood .7 

8. Claystone, gray to brownish-gray, slightly sandy, carbon-
aceous specks 4.6 

7. Sandstone, medium-grained, friable; some interbedded sandy
claystone 4.9 
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Feet 
Lakota Formation--Continued 

6. Sandstone, light-gray, some yellow and red stain, medium-
to coarse-grained, conglomeratic; granules and small 
pebbles of chart scattered throughout upper 9 ft; lower 
2 ft clayey 11 

5. Clays tone, gray, sandy; locally clayey sandstone 3.7 
1. Sandstone, mostly fine- to coarse-grained; conglomeratic in 

lower 6 ft; granules and small pebbles of chert and 
quartzite; mostly friable in upper part; lower 2 to 3 ft 
forms resistant ledge 8 

3. Chart, gray-white to yellow-gray, irregularly bedded--------- 2.2 
Jevl 

2. Claystone, upper half gray, weathers purplish, lower half 
greenish-gray; locally sandy; lenses of slabby fine-
grained sandstone at top------------- ..... 6 

1. Sandstone, fine-grained; veinlets of gray chart ..... --------- 2 

Partial thickness (rounded) Lakota Formation 249 
Base of the exposure. 

Locality 37.--Parts of the Fall River and Lakota Formations on the north side 
of a tributary to Bast Creek)SWI NE4 sec. 10, T. 55 N.4 R. 63 W., Crook 

CounV, Who. 

Top of the ridge. 

Fall River Formation (part): 

20. Sandstone, light-gray to light yellowish-gray, fine-grained, 
locally cross-laminated; a few scattered concretions 
cemented by iron oxides; forms massive cliff 65 

19. Siltstone, gray, weathers purplish-pink in bottom half, shaly; 
a few thin seams cemented by iron oxides; nonresistant---- 13 

18. Sandstone, light yellowish-gray, very fine grained, thin-
bedded at base becoming thicker bedded at top; a few thin 
seams cemented by iron oxides; ripple-marked; forms ledge- 11 

17. Siltstone, light yellowish-gray, very thin bedded, nonresis-
tant 2 

16. Siltstone, medium-gray, shaly; some interlaminated light-gray 
siltstone and very fine grained sandstone; nonresistant--- 9 
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Feet 
Fall River Formation--Continued 

15. Siltstone, yellowish-gray, thin-bedded; a few thin seams 
cemented by iron oxides; forms ledge 34i 

114. Siltstone, medium-gray, shaly, nonresistant - - - - - - 14 

13. Sandstone, light yellowish-gray, very fine grained, in beds 
as much as 1 ft thick, locally ripple-marked; scattered 
small concretions cemented by iron oxides; forms blocky 
ledges 11 

12. Siltstone, medium-gray with light-gray laminae; several thin 
seams cemented by iron oxides; nonresistant 1 

11. Covered 5 
10. Siltstone, medium-gray with light-gray laminae, nonresistant 1 ... 

Partial thickness (rounded) Fall River Formation 130 
Unconformity. 

Lakota Formation (part): 

9. Siltstone, gray, mottled yellow and red, sandy; abundant 
small ferruginous spherules, nonresistant 

8. Sandstone, grayish-orange, fine to very fine grained, lenti-
cular; forms ledge 2 

7. Covered-- 6 

6. Sandstone, grayish-orange, fine to very fine grained, cross-
bedded; a few scattered concretions cemented by iron 
oxides; forms blocky ledge 19 

5. Covered 10 

4. Partly covered; appears to be mostly gray claystone mottled 
and banded green, red, and purple; sandy 76 

3. Sandstone, gray, mottled yellow and red, very fine grained, 
clayey, nonresistant; grades into unit belmo - - 22 

2. Sandstone, grayish-white, fine to very fine grained, very 
friable; a few thin beds of light-green clayey sandstone;
nonresistant----- ................... ----------_---------- 43 

1. Sandstone, grayish-white, fine-grained, friable, crossbedded; 
formsrounded ledges --------------------- ----------- -----

Partial thickness Lakota Formation 270 
Base of the exposure. 
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Locality 38.--Part of the Lakota Formation north of Beaverdam Creek, NEi sec. 22, 
-V: 55 N., R. 63 W. Crook County, Wyo. 

Feet 

Top of the hill. 

Lakota Formation (part): 

17. Mostly covered; appears to be mostly medium-gray claystone. 
Top of the unit is probably about top of the Lakota 
Formation------- 8NO 

160 Siltstone and claystone, medium-gray, mottled purple and red, 
nonresistant 30..41110 

15. Sandstone, light-gray to light yellowish-gray, mostly fine to 
very fine grained becoming medium- to coarse-grained at 
top, friable, lenticular; forms ledge----------------------- 6 

14. Claystone, banded medium-gray and grayish-red, slightly silty; 
red ferruginous specks in the top 5 ft ----- -------- 20 

13. Claystone, medium-gray, sandy becoming more sandy in basal 
5 ft; a few thin seams of clayey light-gray sandstone in 
top 10 ft; grades into unit below- -- ------- -______--- 28 

12. Sandstone, light- to medium-gray, mostly medium-grained, 
scattered coarse grains and a few granules locally; 
polished pebbles weathering out on the slope; clayey; 
very friable; nonresistant; grades into unit below-------- 10 

11. Sandstone, light yellowish-gray, mostly medium- to coarse -
grained, some scattered granules and pebbles, clayey, 
friable; a bed 1 ft thick of dark-gray carbonaceous clay-
stone ft above base; nonresistant -- ----- 11 

10. Sandstone, light-gray, mottled and streaked pale-green, 
yellow, and red, very fine grained, slightly clayey, very 
friable, nonresistant 214 

9. Sandstone, very light gray to very light yellowish gray, some 
pink stain locally, fine-grained, very friable; scattered 
nodules cemented by iron oxides; crossbedded; forms 
rounded .........ANN. ...... 41, am .1=. 50 

8. Shale, brown, silty, carbonaceous 3 

7, Sandstone, light-gray, fine to very fine grained, friable,
2carbonaceous, nonresistant-- .... . 
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Feet 
Lakota Formation—Continued 

6. Sandstone, very light gray, fine-grained, friable, cross-
bedded; pebbles and cobbles of dark-gray laminated silt-
stone reworked in a lenticular zone 3 ft thick at about 
the base 32 

5. Sandstone and siltstone, interbedded; sandstone is light gray, 
very fine to fine grained, in beds as much as 1 ft thick; 
siltstone is medium gray, shaly; unit is locally carbon-
aceous 27 

4. Siltstone, black, carbonaceous; a few seams of brown carbon-
aceous shale; nonresistant-------------- 33 

3. Sandstone, light-gray, locally stained yellow, fine-grained, 
friable-- -- 1 

2. Covered 5 

1. Siltstone, darkApirown„ carbonaceous; interbedded light-gray 
very fine grained sandstone and brown carbonaceous shale; 
nonresistant---------------- 10 

Partial thickness Lakota Formation 300 
Base of the exposure. 

Locality 39.--'mite of the Fall River and Lakota Formations north of Vming 
State Highway 111, about 4 miles southeast of Alva, NE sec. 214, T. 54 N.4 

R. 63 1Pf., Crook County,_ Wyo. 

Top of :the ridge. 

Fall River. Formation (part): 

15. Sandstone, yellowish-gray, weathers brown, fine-grained; some 
concretions cemented by iron oxides; forms hard slabby 
ledges 39 

COVer ad0000.00010 .....0•40.00000IHMD .=P 011•00 MP 4M di= .1, MO , 00.00 ............00010...... --114 20 

13. Sandstone, yellowish-gray, very fine grained, in beds mostly 
less than 1 ft thick; top surface impregnated by iron 
oxides; forms ledge 5 

12. Covered 39± 

11. - Poorly exposed; some light-gray carbonaceous silts tone-------00 5 

Partial thickness Fall River Formation 108± 
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Feet 
Unconformity. 

Lakota Formation (part): 

10. Partly covered; mostly gray silty claystone mottled red; 
contains numerous small ferruginous spherules------------- i6 

9. Sandstone, light-gray to light yellowish-gray, fine-grained, 
friable, lenticular; forms ledge-------------------------- 4 

8. Mostly covered; some light-gray clayey siltstone stained pink 
and yellow; local very small ferruginous spherules-------- 12 

7. Sandstone, yellowish-gray, mostly fine- to medium-grained, 
grades downward to granule sandstone in bottom 2 ft; 
friable; crossbedded; lenticular; forms ledges------------ 14 

Claystone„ medium-gray to olive-gray, silty--- ----- ---------- 25 

5. Siltstone, light-gray., mottled yellow, pink, and purple, hard, 
breaks with a concoidal fracture; grades into unit above-- 13 

14. Claystone, very light gray, mottled yellow, pink, and purple, 
sandy to very sandy; a few lenticular beds of clayey poorly 
sorted sandstone that locally make ledges; a few thin 
seams of gray chart; grades into unit below--------------- 39 

3. Sandstone, light-gray to light yellowish-gray, mostly very 
fine to Medium-grained, scattered coarser grains, a few 
polished pebbles weathering out on the slope, very friable 34 

2. Sandstone, yellowish-gray, mostly medium- to coarse-grained, 
local lenses of very coarse grained to granule sandstone, 
friable, conspicuously crossbedded; forms upper part of 
massive cliff------_--_-------- ----- ....... ------------- 28 

1. Sandstone, light-gray, stained and mottled pink, fine-grained, 
a few reworked fragments of white siltstone about 50 ft 
above base; friable; crossbedded; forms lower part of 
massive cliff-------- ....... 

Partial thickness Lakota Formation 270± 
Base of the exposure. 
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Locality 40.--Parts of the Fall River and Lakota Formations along the Middle 
Fork of Hay Creek, Ndt NEtt sec. 16, T. 54 Nal' R. 62 W.., Crook County, Wyo. 

Feet 
Top of the ridge. 

Fall River Formation (part): 

16. Sandstone, light yellowish-gray, fine- to medium-grained, 
slightly micaceous, locally crossbedded, ripple-marked 
near top, friable; contains a few thin lenses and con-
cretions cemented by dark-brown iron oxides; upper 10 to 
15 ft forms rounded ledges, remainder forms massive cliff-- 85 

15. Siltstone, medium-gray, thin-bedded; a few small nodules 
cemented by iron oxides-- -------- ----- ------- ----- 10 

----- •••11 --------4=M•lk ••••••••••••••M...... 
. Siltstone, grayish-red, shaly-14 6 

13. Sandstone, light yellowish-gray, very fine grained, fucoidal 
markings on bedding surfaces, in beds mostly less than ft 
thick separated by partings of light-gray siltstone; dark-
brown layer 3 to 4 in. thick at top impregnated by iron 
oxides; forms blocky ledges-------------------------------- 11 

12. Shale, dark-gray, silty-- 2i 

11. Sandstone, yellowish-gray, very fine grained, massive, non-
resistant 1 

10. Sandstone, yellowish-gray, very fine grained, cross-laminated, 
in beds as much as 2 ft thick; forms blocky ledge---------- 6 

9. Sandstone and siltstone, interbedded; sandstone is light gray, 
very fine grained; siltstone is medium-gray; fucoidal 
markings on bedding surfaces; micaceous; nonresistant------ 3 

8. Covered. (Interval to base of Fall River Formation estimated) 

Partial thickness Fall River Formation 130 
Unconformity. 

Lakota Formation (part): 

7. Covered by small landslide 55 

6. Sandstone, yellowish-gray, very fine grained; makes hard 
blocky ledge---- 2 
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Feet 
Lakota Formation--Continued 

5. Covered; clay .............. 22 

4. Sandstone, yellowish-gray, fine-grained, crossbedded; forms 
blocky ledges 5 

3. Sandstone, light-gray, stained red, very fine grained, clayey, 
nonresistant 5 

2. Sandstone, light-gray to light pinkish-gray, mostly medium-
grained, some coarse-grained to granule sandstone in lower 
part, fragments of white sandstone reworked in basal 2 to 
3 ft, conspicuously crossbedded, friable; forms ledges 
and cliffs-- ..... 20 

1. Sandstone, very light gray, locally mottled pink and yellow, 
fine grained, friable; a few small concretions cemented by 
iron oxides; forms ledges and cliffs---_----___-------_--

Partial thickness Lakota Formation 163 
Base of the exposure. 

Locality 41.--Parts of the Fall River and Lakota Formations in road cuts 
liyoming State Highway 114 • as 8011 o va SW 

R. 62 W., Crook totality," ;riot. 

Top of the exposure. 

Fall River Formation (part): 

23. Sandstone yellowish-gray to light-brown, fine-grained friable, 
in beds mostly 1 to 3 ft thick; a few thin lenticular 
partings mostly less than * ft thick of olive-gray shale 
and light-gray siltstone; upper 15 ft slabby and contains 
a few thin seams and layers firmly cemented by iron oxides; 
locally crossbedded; forms cliff --- 52 

22. Siltstone, light-gray; some lenses of yellowish-gray fine 
to very fine grained sandstone locally cemented by iron
oxides-- ........ _------_- hi 

21. Siltstone, dark-brown, firmly cemented by iron oxides; unit 
pinches out in about 50 yards----------- . .... ------------- 0.2 

20. Siltstone, light-gray, massive; grades into unit below------- 1 

19. Claystorte, dark-gray to grayish-black, weathers grayish-
purple, silty and sandy 
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Feet 
Fall River Formation—Continued 

18. Siltstone, purplish-gray, massive; contains a few thin 
seams at top cemented by iron oxides 

17. Claystone as in unit 18, above...------------_ 5 

16. Sandstone, light-gray to yellowish-gray, locally mottled 
pink at top, fine to very fine grained, in beds mostly 1 
to 6 in. thick, fucoidal markings on bedding surfaces, 
shaly in top 3 ft; forms slabby ledges; grades into under-
lying unit 15 

15. Siltstone and sandstone, interbedded; sandstone as in unit 
16, above; siltstone is light to medium gray; unit is 
more silty at top -r 151 

14. Silts tone, dark reddish-brown, fucoidal markings on bedding 
surfaces, impregnated by iron oxides, lenticular 

13. Siltstone, medium-gray, weathers very light gray, massive; 
becomes sandy in bottom ft 4 

12. Claystone, medium-gray, mottled red at base, silty; a bed 
of very fine grained sandstone i ft thick about middle 
of the unit 3 

11. Sandstone, yellowish-gray, very fine grained; upper part 
irregularly cemented by brown-weathering iron oxides 

10. Siltstone, light- to medium-gray, shaly 212 

9. Siltstone, light-gray, hard, blocky; contains scattered 
nodules as much as 1 in. long cemented by iron oxides--- 1 

Partial thickness (rounded) Fall River Formation 109 
Unconformity• 

Lakota Formation (part): 

8. Claystone, medium-gray, mottled grayish-red and purplish-
gray, silty; contains small red ferruginous epherules 
mostly about 1 mm in diameter--------------------- 13 

......... ...... ...7. 20 

6. Sandstone, yellowish-gray, fine-grained, in beds mostly 
leas than 1 ft thick separated by partings of dark-gray 
silty clays tone and light-gray clayey to very fine 
grained friable sandstone-- 20 
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Feet 
Lakota Formation--Continued 

5. Covered 12 

4. Siltstone, light- to medium-gray, faintly mottled pink, sandy; 
contains lenticular beds of siltstone cemented by dark 
reddish-brown iron oxides, and lenses of yellowish-gray 
fine to very fine grained sandstone-- ----- ---------------- 18 

3. Claystone, olive-gray, slightly sandy and silty-------- ------

2. Sandstone, light-gray to yellowish-gray, very fine grained, 
41M....111crossbedded--- 2 

le Claystone, medium-gray to olive-gray, sandy to very sandy---- 7 

Partial thickness Lakota Formation 91 

Base of the exposures. 

Locality 42.--Lakota Formation and parts of the Fall River and Morrison 
Formatio= along a tributary to North Redwater Creek, NFt sec. 9, T. 53 No, 

R. 62 W., Crook County, Wyo. 

Top of the hill. 

Fall River Formation (part): 

29. Sandstone, yellowish-gray, fine-grained, weathers blocky to 
----------------slabby; forms ledge 2 

28. Covered; red soil in basal part 54 

27. Sandstone, yellowish-gray, dark-gray laminae, very fine 
grained to silty, nonresistant 3 

26. Sandstone, light-gray to yellowish-gray, irregularly thin-
bedded; forms prominent pitted ledge-- 8i 

25. Siltstone, medium-gray to grayish-red---- ----- ---------------

24. Sandstone, light-gray to grayish-orange, fine to very fine 
grained, in massive beds mostly 1 to 3 ft thick; a few 
thin seams and nodules cemented by iron oxides; forms
prominent ledge 13 

23. Sands tone, light-gray to light yellowish-gray, fine to very 
fine grained, in beds mostly less than 2 in. thick; vertical 
tublike structures in top half; several seams cemented by
iron oxides - 3. 
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Feet 
Fall. River Formation—Continued 

22. Siltstone, grayish-white, sandy-- ..... --------------------- 2 

21. Sandstone, light-gray to light yellowish-gray, fine to very 
fine grained, in beds mostly less than 2 in. thick, fucoidal 
markings on bedding surfaces; several thin seams cemented 
by brown-weathering iron oxides 

20. Sandstone, yellowish-gray, fine to very fine grainedl in beds 
2 in. to 2 ft thick; vertical tubelike markings on beds in 
basal 2 ft; some irregular thin seams cemented by brown-
weathering iron oxides; forms ledges--- -------- ------------ 5 

19. Covered 1 

18. Shale, medium-gray, weathers grayish-red 2 

17. Siltstone, medium-gray, some yellowish-gray and pink laminae, 
carbonaceous; a few nodules cemented by iron oxides 22 

16. Sandstone, light-gray, pink laminae, very fine grained, 
fucoidal markings on bedding surfaces, cross-laminated;
formsminor ledge-------------- ----- - ------- 1 

dmiONNIMID 

Partial thickness Fall River Formation 103 
Uncanformity. 

Lakota Formation: 

15. Claystone, medium-gray, weathers red in middle part, abundant 
ferruginous spherules about 1 mm in diameter in upper half 
of unit, locally silty 32 

14.. Sandstone, light-grays weathers yellowish-gray, fine- grained; 
forms minor ledge------ -----------------

13. Mostly covered; some light-gray fine-grained friable sandstone 
inmiddle part-----____ ................. 3 

12. Sandstone as in unit 14, above -- ------- ------ --------- 1 

11. Poorly exposed; some light-gray fine- to medium-grained friable 
sandstonein lower part------------ ------------ ----------

10. Sandstone, light-gray to pink, mostly fine-grained, some 
medium- to coarse-grained stringers, crossbedded; forms 
rounded locally cavernous ledge ----- ------- ----------- 19 
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Feet 
Lakota Formation—Continued 

9. Claystone, medium-gray in lower part becoming reddish-brown 
to yellowish-brown in upper part, very sandy, scattered 
fine to medium rounded sand grains; weathers to hard 
gumbo soil 9 

8. Sandstone, yellowish-gray, fine- to medium-grained, very 
clayey, poorly sorted-- ------------------- 5 

7. Mostly covered; same light-gray very fine grained friable 
sandstone at base and top ------ 17i 

6. Sandstone, light-gray, mottled pink, fine-grained; forms 
ledge 2 

5. Sandstone, olive-gray, fine to very fine grained, clayey, 
scattered rounded quartz grains 3 

4. Sandstone, light-gray, fine- to medium-grained, becomes 
slightly coarser in top 5 to 6 ft, crossbedded; in top 2 
to 3 ft a few nodules z to 3/4 in. in diameter cemented 
by iron oxides; forms cliffs 72 

3. Sandstone, yellowish-gray to pink, medium- to coarse-grained, 
crossbedded, forms cliffs 30 

2. Covered 

Partial thickness Lakota Formation 198 
Morrison(?) Formation (part): 

1. Claystone, dark-gray, nor calcareous 5 
Base of the exposures. 

Locality 43.--Morrison and part of the Lakota Formations on the south side 
of a butte about ) mile northeast of Farrall, Nw1 sec. 13, T. 53 N., 

R. 62 1110, Crook County, 1.4Y0. 

Lakota Formation (part): 

19. Sandstone, light-gray, mostly fine-grained, a few lenses of 
medium to very coarse grained sandstone in lower part, 
friable, crossbedded; forms cliff 30 

18. Sandstone, light-gray, faintly mottled pink and yellow, very 
fine grained, friable, in beds mostly less than ft thick 
separated by partings of very fine grained to clayey sand-
stone; forms minor ledges 17 
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Feet 
Lakota Formation—Continued 

Govered-_-_-_-_------ .....................17e 4 

16. Shale, dark-gray to brown, carbonaceous, silty 6 

15. Partly covered; appears to be mostly dark-gray to brownish-
gray silty to sandy clays tone; some interbedded light-gray 
very fine grained carbonaceous sandstone 47 

14„ Covered 25 

13. Sandstone, light-gray, locally mottled pink and yellow, 
fine-grained, friable; forms local blocky ledges 4 

12. Covered--- ...... 17 

11. Sandstone, light-gray, locally mottled yellow-orange, fine-
to very fine grained, friable, carbonaceous; top few in. 
firmly cemented by iron oxides; forms blocky ledges------ 16 

Partial thickness Lakota Formation 166 
Morrison Formation: 

10. Claystone, greenish-gray to medium-gray, noncalcareous, silty 2 

9. Claystone, greenish-gray, calcareous; contains a bed of 
nodular-weathering light-gray limestone in upper part; 
abundant ostracodes------------- ...... 4 

Sandstone, light greenish-gray, very fine grained, calcareous 1 

7. Claystone, greenish-gray, calcareous, silty; beds as much as 
* ft thick of light-gray argillaceous limestone about 5 
ft above base and at top of unit-------- 11 

6. Sandstone, very light gray, very fine grained, calcareous, 
thin-bedded 5 

5. Clays tone, greenish-gray, calcareous, silty; a lenticular 
bed about 2 ft thick of light-gray argillaceous limestone 
near middle; abundant ostracodes near top---------------- 8 

4. Sandstone, very light gray, very fine grained, calcareous, 
thin-bedded, ripple-marked, slabby 3i 

3. Clays tone, greenish-gray, calcareous, silty 2 
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Feet 
Morrison Formation--Continued 

2. Covered- 8 

Thickness (rounded) Morrison Formation 45 
Sundance Formation (part): 

Redwater Shale Member (part): 

1. Limestone, light-gray, weathers yellow, sandy and silty, thin 
and irregularly bedded------ 2 

Locality 44.--Lakota and Morrison Formations and part of the Fall River 
Formation at the east end of Table }fountain, :Fri sec. 12, T. 53 I(., 

R. 2 W., Crook County, dYo, 

Top of the hill. 

Fall River Formation (part): 

30. Sandstone, yellowish-gray, weathers brown, fine- to medium-
grained, crossbedded; basal ft cemented by iron oxides;
formsmassive --------- ---------- 45 

29. Siltstone, grayish-white, in beds mostly less than 3 in. thick; 
some nodules and thin seams cemented by iron oxides--------

28. Siltstone, medium- to light-gray, fissile------------------

27. Sandstone, light-gray, mottled pink, purple, and yellow, very 
fine grained, in beds 1 to 2 ft thick; several thin seams 
impregnated by iron oxides in lower part of unit; forms 
minor ledge-----_-__ .......... 

26. Sandstone, light-gray$ mottled purple, very fine grained, 
blocky to massive, nonresistant------------- ------ ------- 2 

25. Mostly covered; some dark-gray siltstone in bottom half 11 

24. Sandstone, light-gray to light yellowish-gray, very fine 
grained, very thin bedded, cross-laminated, thin seams 
cemented by dark-brown iron oxides; forms slabby ledges 5 

23. Sandstone, light yellowish-gray, very fine grained, thin-
bedded at base, becomes massive at top; basal part contains 
fucoidal markings on bedding surfaces and is carbonaceous; 
forms persistent ledge--- -- -------- -------

22. Shale, medium-gray, si1.4y, carbonaceous, sandy in bottom i ft- 2 
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Feet 
Fall River Formation--Continued 

21. Sandstone, light-gray to light yellowish-gray, thin-bedded at 
base and top, thicker bedded in middle, some slabby layers 
impregnated by dark-brown iron oxides; forms ledges------- 7 

20. Siltstone, medium-gray, some laminae of light-gray and pink 
very fine grained sandstone 7 

19. Sandstone, light-gray to pinkish-gray, fine, grained, in beds 
1 to 2 ft thick, crossbedded; contains thin seams and 
nodules cemented by iron oxides; forms ledge 4 

18. Sandstone, light-gray, fine to very fine grained, micaceous, 
carbonaceous; grades laterally into medium- to dark-gray 
carbonaceous siltstone 3 

17. Siltstone, light olive-gray, sandy, carbonaceous------

Partial thickness (rounded) Fall River Formation 106 
Unconformity. 

Lakota Formation: 

16. Siltstone, yellowish-gray to yellowish-orange, clayey; con-
tains numerous yellow and brown ferruginous spherules-----

15. Sandstone, yellowish-gray, mottled shales of yellow, gray, and 
and orange, fine- to medium-grained, irregularly bedded; 
locally crossbedded in upper part; upper part forms cliff- 33i 

14. Sandstone, dark- to medium-gray, fine-grained, clayey, 
carbonaceous; grades to sandy claystone in top 2 to 3 ft; 
nonresistant------------------------- ....... 10 

13. Sandstone, light-gray, most1y,fine- to medium-grained, a few 
coarse-grained sandstone stringers, friable, crossbedded; 
contains a few concretions cemented by dark-brown iron 
oxides; forms cliff 13 

12. Sandstone, light-grayimottled red, pink, and yellow, fine to 
very fine grained; a few partings of yellowish-brown clay-
stone 2 

11. Covered 50-± 

10. Poorly exposed; appears to be mostly dark-gray claystone con-
taining lenses and seams of yellowish-gray fine-grained 
sandstone; upper part carbonaceous 6 

9. Covered 12 
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Feet 
Lakota Formation—Continued 

8. Sandstone, light-gray, mottled yellowish-orange, fine -
grained, locally calcareous, carbonaceous; forms slabby 
ledges 2 

7. Claystone, dark -gray; partings of dark-gray to brownish-black 
carbonaceous shale 3—____--------_--_M 

6, Sandstone, light-gray, locally stained dark yellowish-orange 
in bottom 2 ft, fine to very fine grained, carbonaceous, 
friable 

Thickness Lakota Formation 170t 
Morrison Formation: 

5. Clay-stone, greenish-gray, noncalcareous; much selenite in 
float . 6 

4. Siltstone, pale olive-gray, very calcareous----- 11 

3. Claystone, greenish-gray, calcareous; a few lenticular beds 
of light-gray argillaceous limestone 18i 

2. Covered 12 

Thickness Morrison Formation 38 
Sundance Formation (part): 

Redwater Shale Member (part): 

1. Sandstone, moderate-yellow, very fine grained, calcareous, 
friable 2 

Locality 45.--Lakota, Morrison and part of the Fall River Formations about 
2 miles south of Aladdin)N NE1 sec. 9, T. 53 N., R. 61 W., Crook County, 

We.' 
Top of the ridge. 

Fall River Formation (part): 

33. Covered 6 

32. Sandstone, very light gray, weathers light gray to brown, 
fine-grained, friable; a thin bed containing reworked frag-
ments of sandstone and siltstone l ft above base; scattered 
small concretions cemented by iron oxides; forms cliff---- 59 

31, Siltstone, medium-gray, shaly, nonresistant ------- ----------- 2i 
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Feet 
Fall River Formation—Continued 

30. Sandstone, very light gray, very fine grained, thin-bedded, 
cross-laminated; forms ledge 2 

29. Siltstone, medium-grained, weathers grayish-red, nonresis-
tant 5 

28. Sandstone, light-gray, weathers light-brown to pink, very 
fine grained, fucoidal markings on bedding surfaces; some 
seams and nodules cemented by dark-brown iron oxides; 
shaly parting about middle; forms ledges 13 

27. Siltstone, medium-gray, shaly, slightly carbonaceous; a bed 
about * ft thick of light-gray very fine grained sandstone 
about 1 ft below top; mostly nonresistant 12 

26. Siltstone, medium-gray; interbedded light-gray very fine 
grained sandstone; a few seams cemented by iron oxides; 
thin-bedded; forms slabby ledges 2 

25. Sandstone, light yellowish-gray, very fine grained, carbon-
aceous; scattered nodules cemented by dark-brown iron 
oxides; forms hard blocky ledge------ --------- ----------- 2 

24. Siltstone, medium- to dark-gray, shaly; a few seams cemented 
by dark-brown iron oxides; carbonaceous becoming very 
carbonaceous in bottom half; nonresistant ------ ---------- 6 

23. Siltstone, medium-gray; forms hard lenticular ledge-- -----

Partial thickness Fall River Formation 111 
Unconformity. 

Lakota Formation: 

22. Siltstone, gray, locally stained yellow and pink, silty; 
contains numerous small ferruginous spherales mostly 
about 1 mm in diameter; nonresistant--- 11 

21. Sandstone, yellowish-gray, fine-grained; a few nodules 
cemented by dark-brown iron oxides; forms cavernous ledge 8 

20. Silts tone, gray, clayey 7 

19. Sandstone, light-gray, very fine grained, locally cemented 
by iron oxides; forms ledge 2 

18. Siltstone, olive-gray, locally weathers pale purplish-gray, 
clayey; contains a few sandy streaks and some small 
ferruginous specks; nonresistant 13 
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Feet 
Lakota Forma tion--Continued 

17. Sandstone, very light gray, faintly stained pink, fine to 
very fine grained, inconspiculusly crossbedded; scattered 
nodules cemented by dark-brown iron oxides; forms ledges-- 20 

16. Siltstone, medium-gray, clayey, nonresistant- 3 

15. Sandstone as in unit 17, above 35 

About * mile east of the outcrops described above the interval 
shown by units 15 to 21, inclusive, is occupied by a bed at 
least 75 ft thick of grayish-white mostly fine- to medium-
grained friable crossbedded sandstone containing lenses of 
coarse-grained to granule sandstone in top 20 to 25 ft. 

14. Covered 15 

13. Claystone, dark-gray to black 5 

12. Sandstone, very light gray, fine-grained, calcareous, locally 
cemented by iron oxides; forms minor ledge locally 1 

11. Claystone, dark-gray to black; a seam of fine-grained light-
gray sandstone near base 641 

10. Sandstone, very light gray, locally stained yellow, very fine 
grained; some interbedded gray silty claystone; carbon-
aceous; nonresistant----------------------- 3 

9. Claystone, dark-gray to black, slightly sandy 36 

8. Sandstone, light-gray, locally weathers yellow, very fine 
grained, friable, carbonaceous, slightly calcareous; forms 
minor ledge locally 4 11..M.MOM 

7. Claystone, brownish-gray, sandy, locally carbonaceous--------

Thickness Lakota Formation 167 
Morrison Formation: 

6. Clays tone, greenish-gray, nonealcareous----- ----- -----

5. Claystone, greenish-gray and grayish-red, calcareous, sandy to 
very sandy in bottom half, a few thin beds of gray argill-
aceous limestone; contains ostracodes identified by I. G. 
Sohn as "Metacypris" app., Darwinula sp., and a large smooth 
form genus indet. (loc. 236-5)------ ------------- --------- 42 

4. Covered 5 
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Feet 
Morrison Formation—Continued 

3. Claystone, greenish-gray, sandy, calcareous - - 2 

Thickness (rounded) Morrison Formation 52 
Sundance Formation (part): 

Redwater Shale Member (part): 

2. Limestone, light-gray, silty to sandy, in thin slightly 
contorted beds, forms ledges 7 

1. Shale and sandstone, interlaminated; shale is dark greenish-
gray, silty, noncalcareous; sandstone is very light gray, 
very fine grained, calcareous; nonresistant 10 

Partial thickness Sundanoe Formation 17 

Locality 46.--Part of the Lakota Formation about 4 miles southeast of Aladdin, 
NFL seco 12 To 53 N., R. 611W., Crook County, Wyo. 

Top of the ridge. 

Lakota Formation (part): 

6. Partly covered; mostly very light gray fine-grained friable 
sandstone; a few thin lenses cemented by iron oxides; 
nonresistant-- 19 

5. Sandstone, very light gray, locally stained yellow and orange, 
mostly very coarse grained to granule sandstone in basal 
10 to 15 ft, remainder is medium-grained, friable, cross -
bedded; a few scattered nodules cemented by dark-brown 
iron oxides; forms prominent cliffs--------------------- 70 

4. Claystone, dark-gray, locally weathers grayish-purple; a few 
lenticular seams of silts tone locally cemented by dark-
brown iron oxides---------- ..... 

3. Covered 5 
2. Claystone, dark-gray, silty; a bed 1 ft thick of yellow fine-

grained sandstone at top-------- 6 

1. Sandstone, yellowish-gray, weathers brown, fine- to medium-
grained, friable, crossbedded; forms ledges 

Partial thickness Lakota Formation 132 
Base of the exposure, 
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Locality 47.--Lakota, Morrison& and part of the Fall River Formations north 
of Dry Creek, SWi. sec. 7, T. 53 N., R. 60 W., Crook County, Wyo. 

Feet 

Top of the ridge. 

Fall River Formation (part): 

Grassy .............19. 15 

18. Sandstone, yellowish-gray, very fine grained, micaceous, 
fucoidal markings on bedding surfaces, in beds mostly less 
than 1 in. thick but including a few beds as much as i ft 
thick, indistinctly ripple-marked; a few thin seams cemented 
by dark-brown iron oxides; forms slabby ledges-------------- 8 

17. Siltstone, light- to dark-gray, scattered carbonaceous frag-
ments, hard and blocky in lower part, more fissile in upper 
part-- -- _51 

Partial thickness (rounded) Fall River Formation 28 
Unconformity. 

Lakota Formation: 

16. Siltstone, light-gray, mottled pink and yellow, clayey; a few 
laminae of light-gray very fine grained sandstone; numerous 
small ferruginous spherules mostly about 1 ram in diameter 
or smaller; nonresistant--------------4.-

15. Sandstone, tan, fine-grained, thin-bedded; local partings of 
grayish-white silts tone; small ferruginous spherules in the 
siltstone; some thin layers impregnated by dark-brown iron 
oxides; lenticular; forms slabby ledges---------------------- 9 

1. Siltstones light-gray to grayish-white, clayey, numerous small 
ferruginous spherules 3 

13. Sandstone, tan, locally stained pink, fine- to medium-grained, 
in lenticular beds 1 to 10 ft thick interbedded with lenses 
as much as 3 ft thick of grayish-iwhite siltatono; small frag-
ments of silts tone locally reworked in basal parts of some 
of the coarser sandstone lenses; some beds inconspicuously 
crossbedded; forms massive ----- 55 

12. Poorly exposed; appers to be mostly light-gray very fine grained 
sandstone; forms slope------------------------- ------------ 12 

11, Sandstone, very light gray, fine to very fine grained, friable; 
forms ledges and cliffs; grades into unit below 44 
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Feet 
Lakota Formation--Continued 

10. Sandstone, light-gray, mostly medium- to coarse-grained, a 
few lenses of very coarse grained sandstone, friable, 
conspicuoustly crossbedded; forma cliff------------------- 45 

9. Slumped blocks of light-gray to grayish-red fine- to medium-
grained sandstone; contains fragments of gray siltatone and
clays tone and casts of wood fragments; locally impregnated
by iron oxides; crossbedded------ ------- ---------- ------ 14 

8. Siltstone, dark-gray; some dark-gray silty claystone; slightly
carbonaceous; a few stringers of light-gray fine-grained
carbonaceoussandstone ------------ ------------------------ 6 

Thickness (rounded) Lakota Formation 194 
Morrison Formation: 

7. Covered 5 
6. Claystone, mostly greenish-gray, dusky red in basal 1 to 2 ft,

silty in lower part, noncalcareous------------------------ 22 

5. Claystone, mostly greenish-gray, dusky red in top 3 to 4 ft, 
silty, becomes more silty at top, calcareous; a few light-
gray limestone nodes; contains charophytes identified by
R. E. Peck as Aclistochara bransoni (Peck), Stellatochara 
obovata (Peck), gilaerochara verticillata (Peck), and 
Praechara voluta (Peck), and abundant ostracodes including 
theriosynoecun ease (Branson) identified by I. G.
Sohn OPSGS loc. 26929 214 

Limestone, very light gray to light greenish-gray, silty;
contains ostracodes identified by I. G. Sohn as "Metacypris" 
sp., Darwinula sp., large smooth form genus indet., and
small smooth forms genus indet. (t3GS loc. 26461)--------- 2 

3. Claystone, greenish-gray, calcareous; a bed i ft thick of
light-gray clayey limestone about 6 ft above base; locally
abundant ostracodes 11 

2. Sandstone, very light gray, very fine grained, calcareous,
friable, cross-laminated; loser part forms slabby ledges-- 8 

Thickness Morrison Formation 72 
Sundance Formation (part): 

Radwater Shale Member (part): 

1. Sandstone, grayish-yellow to moderate-yel3m4 very fine grained,
calcareous, friable; same interbedded greenish-gray shale-- 3 
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Locality 148.--Parts of the Fall River and Lakota Formations near U. S. Highway 85 
about 4 miles south of Belle Fourche, NFt sec. 3/4 T. 8 N., R. 2 E., Butte 

County, S. Dak. 
Feet 

Fall River Formation (part): 

12. Sandstone, light-gray to light yellowish-gray, fihe-grained, 
crossbedded, friable, forms prominent rounded ledges. 
Top of the unit is probably within 15 ft of the top of the 

..... ------- ...... ----------------- 20 

11. Sandstone, grayish-yellow, very fine grained, thin-bedded, 
cross-laminated, local fucoidal markings on bedding 
surfaces, ripple-marked; some interlaminated yellowish-
gray siltstone--- 16 

10. Shale, medium- to dark-gray, silty; some interlaminated 
light-gray siltstone; more silty at top--- ..... ----------- 10 

9. Silts tone, dark-brown, very thin bedded, impregnated by dark-
browniron oxides; forms ledge------------- ------ ---------

8. Shale, olive-gray, silty; some interlaminated yellowish-gray 
siltstone and very fine grained sandstone 11 

7. Sandstone, light-gray to light yellowish-gray, very fine 
grained, thin-bedded; many partings of medium-gray silt-
stone; slightly carbonaceous; locally cross-laminated; 
fucoidal markings on bedding surfaces 16 

6. Sandstone, light-gray, very fine grained, massive; forms blocky 
ledge 2 

5. Siltstone, laminated light- and dark-gray, fucoidal markings 
on bedding surfaces, carbonaceous in top 3 to 4 ft; a few 
thin seams of light-gray very fine grained sandstone; 
some thin seams of siltstone cemented by iron oxides------ 10 

4. Siltstone, medium-gray, massive--- -_--_---- ........ 2 

3. Siltstone, dark-gray, hard, carbonaceous ..... ---------------- 1 

2. Siltstone, light-gray to light brownish-gray, carbonaceous, 
massive 

Partial thickness (rounded) Fall River Formation 95 
Unconformity. 
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Feet 
Lakota Formation (part): 

1. Claystone, light greenish-gray, mottled pink and brown, 
silty, tough-- to 

Base of the exposure at the bottom of abandoned clay pit. 

Locality 49.--Lakotaf Morrison& Unkpapa& and part of the Sundance Formations 
about 2i miles southeast of Sturgis, about center sec. 23, T. 5 N., R. 5 E., 

Meade County, S. Dak* 

Top of the hill, 

Lakota Formation: 

19, Mostly covered; scattered exposures of gray silty claystone 
mottled red and yellow; locally contains numerous small 
ferruginous spherules mostly about 1 mm in diameter. 
Top of the unit is probably about the top of the Lakota 
Formation 25-± 

18. Covered 20 

17. Sandstone, light-gray to yellowish-gray, mostly medium- to 
coarse-grained, stringers of very coarse-grained to 
granule sandstone, a few pebbles and small cobbles of 
chert and quartzite at base, friable, crossbedded; forms 
massive cliff--_ ..... ..... ---------_----- 50± 

16. Sandstone, light-gray to yellowish-gray, local pink stain, 
fine- to medium-grained, friable, crossbedded; forms 
local ....... ....... ..... -_-__--------- 12 

150 Partly covered; light- to medium-gray sandy siltstone in 
........1.•••••••••.••••••••••-•••..M.• weWO MMIS OMR 15bottom half, nonresistant- ..... 

114 Sandstone, light-gray to yellowish-gray, mostly fine-grained, 
scattered fragments of reworked white siltstone and very 
fine grained sandstone, crossbedded; forms cliff locally- 21 

13. Covered; a few fragments of light-gray limestone in the 
float in basal part----------- ........ ...... 67 

12. Mostly covered; some fissile greenish-gray shale containing 
ostracodes in scattered outcrops-------------------..----- 5 

11. Sandstones very light grays fine- to medium-grained, many 
dark grains, calcareous; forms slabby ledge 1 
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Feet 
Lakota Formation-- Continued 

10. Sandstone, light-gray to yellowish ay, fine to very fine 
grained, in tabular beds mostly to 6 ft thick, ripple-
marked locally; forms ledges and cliffs------------------ 32 

9. Partly covered; a few local ledges of sandstone like those
in the unit 10 

8. Sandstone as in unit 10, above ------ ------------- ----------- 12 

7. Covered 10 

6. Shale, brownish-gray, noncalcareous, weathers to slightly 
brittle papery fragments-- ----- ----- ----- --------

Thickness Lakota Formation 2851-
Morrison Formation: 

50 Covered; green clay soil in lower part So 

Unkpapa Sandstone: 

4. Sandstone, grayish-white, very fine grained, calcareous, 
massive-- 60 

3. Partly covered; appears to be mostly sandstone as in unit 4, 
above------- 10 

Thickness Unkpapa Sandstone 70 
Sundance Formation (part): 

Redwater Shale Member (part): 

2. Covered; greenish-gray clay soil------__----___-___-___---_29 

1. Sandstone, light-gray, very fine grained, very calcareous, 
glauconitic; contains broken shell fragments in thin 
seams; forms blocky ledge 2 

Partial thickness Sundance Formation 31 
Base of the exposure. 

Locality 50.-,-Parts of the Fall River and Lakota Formations about 3/4 mile 
north of Morris Creek, SWI. SE{ sec. 9, T. 4 N.k R. 6 E., Meads County, 

S. Dik. 
Top of the hill. 

Fall River Formation (part): 

18. Sandstone, yallowish-gray4 very fine grained, thin-bedded, 
ripple-marked; a few thin seams cemented by iron oxides; 
forms ledges------------- 6 
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Feet 
Fall River Formation--Continued 

17. Siltstone, grayish-white, very thin bedded 

16. Shales medium-gray, silty; some interlaminated gray siltstone 2 

15. Sands tone, very light gray, pink laminae, very fine grained 
to silty* thin-bedded; forms ledge---- ----------

14. Shale as in unit 16, above----------- --------- --------- 2 

13. Sandstone, very light gray, very fine grained, thin-bedded; 
scattered nodules and thin seams cemented by dark-brown 
iron oxides; forms alabby ledges-------- 7 

12. Sandstone, light-gray, friable, carbonaceous 

11. Siltstone, very light gray; grades locally to very fine 
grained sandstone; scattered nodules cemented by dark-
brown iron oxides; massive; forms ledge----------------mormamo 4 

10. Shale, medium-gray, silty, slightly carbonaceous- ----- 4 

9. Shalevdark-gray to black, coaly----00NUMINM.M.m......1.40.4104.10..im....M,MkiMANI 2 

Partial thickness Fall River Formation 38 
Unconformity. 

Lakota Formation (part): 

8. Siltstone, mottled yellow and gray; numerous small ferruginous 
spherules mostly about i mm in diameter---- ------ --------- 4 

7. Claystone, gray, mottled yellow, silty; scattered small 
ferruginous spherules 10 

Mostly covered; upper part contains some gray claystone 
mottled purplish-gray and yellow----------

5. Sandstone, grayishwhite„ very fine grained, locally ripple-
marked; some small nodules cemented by dark-brown iron 
oxides; forms local ledges 3 

1. Mostly covered; some gray claystone near top and base 7 

3. Mostly covered; scattered exposures of olive-gray clayey 
silts tone; weathers dark yellowish-gray 17 

2. Claystone, dark-gray to dark greenish-gray, locally mottled 
red, silty to sandy--- 18 
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Feet 
Lakota Formation--Continued 

1. Siltstone, grayish.white„ locally sandy, weathers to 
irregular blocky ..... ------------------------ 6 

Partial thickness Lakota Formation 83 
Base of the exposure. 

Locality 51.--Fall River and part of the Lakota Formations about 3i. miles 
north of Blackhawkk St sec. gO, T. 3 ILL R. 7 E., Meade County:S. Dak. 

Skull Creek Shale (part): 

26. Shale, black, very fissile---------------------------------

Fall River Formation: 

25. Sandstone, yellowish-gray, very fine grained; impregnated
with iron oxides; forms ledge------------------..-------

24. Covered- 6 

23. Sandstone, light-gray, weathers brown, very fine grained, 
calcareous, thin-bedded; forms slabby ledge 34-

22. Covered 25± 

21. Sandstone, light-gray to light yellowish-gray, very fine 
grained, micaceous, ripple-marked; contains thin seams 
cemented by dark-brown iron oxides; forms ledge---------

20. Covered 7 

19. Sandstone, yellowish-gray„ fine to very fine grained, thin-
bedded at base, thicker bedded at top, crosabedded; con-
tains thin seams cemented by brown-weathering iron 
oxides; forms dip slope locally 5 

18. Mostly covered; a bed 2 ft thick of yellowish-gray very 
fine grained sandstone about middle; forms ledge locally 15i 

17. Sandstone, light-gray, very fine grained, micaceous, cross-
bedded; forms ledge 1 

16. Partly covered; some medium-gray shale in lower half 

15. Shale, dark-brown to dark-gray, carbonaceous, locally coyly 1 

14. Silts tone, light-gray, micaceous, carbonaceous; forms ledge 31 

13. Mostly covered; some dark-gray shaly siltstone in bottom 
2 ft- 18 
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Feet 
Fall River Formati6--Contieued 

12. Sandstone, light-gray, very fine grained, a few nodules 
cemented by dark-brown iron oxides, lenticular; forms ledge 2i 

11. Partly covered; mostly dark-gray slightly carbonaceous shaky 
siltstone -------- ...... ---------- 17 

Thickness Fall River Formation 110± 
Unconformity0 

Lakota Formation (pert): 

10. Mostly covered; in top 4 ft some gray siltstone mottled yellow; 
contain numerous small ferruginous spberules -------- ------- 21± 

9. Claystone, dark-gray and dark greenish-gray, locally mottled 
red, silty. (Nearby to the north a lenticular bed about 
6 ft thick of orange-brown medium-grained sandstone crops 
out about top of this unit.) 25±: 

8. Siltatone, gray, weathers light gray with local greenish-
gray streaks, slightly carbonaceous, breaks with a concoidal 
fracture into small hard chips---- 20 

7. Covered; fragments of silicified wood in the float------------ 30t 

Section below offset about i mile meat. 

6. Sandstone, light-gray to yellowish-gray, medium-grained, 
friable, crossbedded; forms 7 

5. Sandstone, light-gray to yellowish-gray, fine- to coarse-
grained; contains many fragments of white siltstone and a 
few fragments of silicified wood; friable; crossbedded; 
lenticular 7 

4. Covered-------- 12 

3. Partly covered; scattered exposures of olive-gray sandy clay-
stone; grades locally to very fine grained clayey sandstone 10 

2. Sandstone, light-gray, mostly fine- to medium-grained, scattered 
coarser grains, very friable, clayey, nonresistant--------- 16 

1. Sandstone, light-gray to yellowish-gray, mostly fine-grained, 
a few seams of medium- to coarse-grained sandstone and frag-
ments of green siltstone in basal 5 ft, friable, cross-
bedded; forms cliff-_-------- ------ --....---...E.,m..MD••••••01•111Mmal•4101,01110M-

Partial thickness Lakota Formation Mt 
Base of the exposure. 
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