


1

16

< . Form©—076
<*- .*-> A » - •

NAME
U. S. GOVERNMENT PRINTING OFFICE 16-37601-1

DATE 5 & *"

„ 2.0~ !mm* /

3~-z-?

~ 20“ C

1 /) * y

(vfe 0s*y

<r~ 2.0
* /

C'i>ky-

-s

/&r/ 1

^ / /

C^.-^ c / L*_<? ^ .y 3 \/ f-C-^0>-r y7 *-—S

~ ^o- ' y y ^ _
S U ( C."

_ & <£*£/<* -if

- / r
'

,
5 ^

/

S^^CK.&z.-t f- ~y /£ i c+<-\

y * ''

y, c

‘ ctfi f
^-ce<_0

e

cJ^ /fV < y
y o

/>/>

-£y UL
M * {4m/tus

A/J

TAiT,.

f&'yn y>

,

<—

/- < i>~« oifAo-zy*.

* S ^

/ / .*

/ ^
^ «/

> ' //c./ '^ru?
j

a >i -t/T W-r >-

^
* *

* -5 > > ^0
/ C

*9* • a /

i, - 2 ^-/

/ •' p i

a r)
K* C rfr * t

2#
)

U

/ y‘ JL
yy tm uk* L. , f /

A

r
c \. Sl-

l

/ fi 6

1

e-c

o

^ A 7c,.

US H - <? >?«Pt £
/

/r ^ .-<y
a * wuj L Ck. y v~-> /



Form 9—076
i'-yt H -* !

11

NAME C>

U. s. GOVERNMENT PRINTING OFFICE 16 37601“!

* r- z - 6 o
/^-

1

ry >)
(S

; oj • &

>>,
s*

/. !/
I *L

r

;/

i

V4'
1

2.

<9* . Sc-'^C- * < <Z &C' •

ys4 c*,.,
/ cP r l ' V

y
* /) *

«ij<? iv *
!

V

vjur

/
^a.\d

to 4. >-» / 1*-

1

~*-

jf"~f r>-r_

Tty" ^ /

'Stt 1
,

1

yp/ /St

eJJa.
/ /?

•

AaC** u/ ' *

’9f-

/
: * ;• / am / 2; ,

„ /
/?

I
/ / /
rp C< i ' PC"'

f

L< 9 \ <

A

<&? s kC
-: * * 1 *
. V T

l

X

J /

s? <2JY c f

yi-'t / jijt \
ctf.* (ft f s\

V6 «/

j;
L

2 coCi

W*»l

.

AV./4 C* . ^ / A* Cm

I
/

C

’ jgLr <r> -<* ^ '

/

z

f

K C-

\ /' f--#

/ > /o r_>r a v
i 1 « - -•

*
-

/ «r?T >-

o.srf' /^w/-r,

7 c^46.09 ;^
*

i -4 >

v7 2/T£ Ci^'s

frtct->7
> / *r yy

.

. *

Ozf* J £

f
I A

1
c ~?Z /

USKt4' Le><_
'3 C'“? is

-

#
Sec <Sb'R-Go\-3





Form 9—076

NAME
U. s. GOVERNMENT PRINTING OFFICE 16—37601-1

DATE

*





r2H
Form 9—076

NAME DATE
U. S. GOVERNMENT PRINTING OFFICE # 16—37601“!

?**/ 3 * ) y ^ ?

“7- / * S*

-j-iZ-i

l

&Ltr G-
2>-i a H* ///*?

i OVj

y
4?

' .4 -t

£ *sz

a

,* /*" pi
~

5^

/6 4 6 y '

\jr mue *

>.j f t c fi-y 4.5 uj > v

/finr'-c 5* <4 5

Af0 / K / 5«»>7

/ $rj? * j /

*4 Q» y<*

Cm#**

tP %. «_y
s '=£

*$*

A.
c
*

(S’
1"1,

STJS *

i- -3
T^><rR.

oTz
’HU- /

/> 3f

t'M'? r*.

K«
' >

/# y* {

}* f



NAME DATE

7 - /^/"^







Form 9—076

NAME DATE
U. S. GOVERNMENT PRINTING OFFICE 16—37601-1

r

/ *

/ /

?/*
j v/

* /
i

/

tr%

h / / / *

:<d //r / <

,*™v

> ^ / J?
5 /

^/Ls
<ei'

r\ |nL? i1 K/CS 1

> jt-/4"

-slV
' c

.

-6 <? •*?

<2./

c3 /

/*

O t5
S

**>S',

<**

f/c

* #1
i /X

^ ^ C^/

.2

/
C~* /*- JVV ir*

'A.y
/7 *'f s~* , ,

r

.:> r /
3

V #

ir

-s# -if

f
/

«*• sw >
/?, <(
1/ /)

/ J

v
'f*

Vi$ ( ***x:" ?
* '

i







Form 9—076

NAME
u. s. GOVERNMENT PRINTING OFFICE 16—37601-1

DATE

/ t ^ L

1st f? it jC-/"
ISV153

/ A /-/x£‘
/# B*f [ tfij

' z
js\s<,b 'Sus'A-

*/

06*4^ Ux, 3^46"

: .. -v-;:

Vw-

<*

rr: 7
4^ v

l '
. ,

'

A

R. 6 £r<

sO
^~>^ S ,

/ X (jx-

f/
^i*-** jf

*- /
**

VPWMM* 1

2- J

"i. /?
r'g* / ".:~c Uyi^t U &

£6> / 5V rj ? 9 70 IaJ>o CCo / /

f

£> Ccs

4 /

MJ? / 7 C C-e V/ j/A-C .—
-

I, , „ ,

^v>5^..33
f
rt 7 Sj /<! Co



«• 4

* -mt

Form 9—076
C. P,

NAME

j*- < * { ***or c

MclqI-0

U. s. GOVERNMENT PRINTING OFFICE 16—37601-1

DATE Q^-j. j%/fs r

I

UJ? £.~y/ hjx. ^ v

J

&//?//

S
*• j

.s

p _ »

/O'
/

<•*

V /

op,'

—JL )

T /?

<3 ? /0 ** r
f‘n n ' L

I I

/
~ /

cO c <
„ ^

i t^t -f

/ / f7 S>

F^cr
fj

fr*}. li ) r

iV l<

/trc* , £>
•&

f } J i 1 r 1 /

/7

W --

r~ - /*» if>/

A ( »-

7
/

*

/f f .
,Jt£ * t

‘ r >«

( /0

A
^ *• '

«

A
’

<9 z-J

/4 > I

Y 1

1

*>

j i ?/ 6
0S6S Kfesc.

< - /
^ /

j Lf
f /* .f-

<rv
j

/

y,t 1[Q x0*~>G6

I

^pi/y
<J£<Jr5» r^v^5 fc|

/J /

6

£&UJ *$//?/£

> 7/ ^

Tiji /

$* \k OsS A f 1y

*



Form 9—076

NAME DATE v
U. S. GOVERNMENT PRINTING OFFICE 16—37601-1 / / /

/fat*" *+

/

Z /);/ *1 > *> ri
/ / 7/ w

*\s*^ ,
<

• * Vr7
/ .

/ 'T *• *
^ ^ /

V1

OS M(S£»o

V

6*7

2

/ >
h
t

1
C

//?*?

/? y7 , #y

y /
>^f

J

f7

7«* <•_

/*)

/ I

/
<7 ••* .•

X / "7/

i
ZG9c>9

;7> > 7 /s
..y

# v

rj^ i r

a l y

>•

(J66S MGSo ZCo^q

f>t

a—

;



Form 9—076

NAME DATE
U. S. GOVERNMENT PRINTING OFFICE 16—37601-1

/ J

> / 2 n
...

/

6hV ^
1 J

'

OS<SS Msse. i^5\

USc?S KC5SO.

^ / y

OScjS
2jG^33

l/ / 'A' ' / /
'

y
'

I

*

y M' ./ V- — .
' k>l yo i /

/ A ; /,y» /

/ / v'A p /> J) / /
A trt

>> £)O
y

y L i

V

; ' / 5 / * “•

r
/ .

•

/) ?

v t

<* /

-.1 t Wl. J

„/b

A ,

>/ /

/ / & zr

j
o

i

,4

/ l*- / /..V

**'
’ - *

0^s> Keso 2iVl2t-

f

$ /W7

V **

l I

0^aSrS> N^So

t*VC2So

> J / * /L

2-b‘nZfs

Zfcq-2-fo

/
,»“ 1

(J?-/ U'H / j 7
t

f 1

1]T'*r V

j
/s rC_ WL«- * ,. A l’'

r*\

t( ti

V



IN REPLY REFER TO

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

October 10, 1957
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Paleontology md Stratigraphy touch
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Claystone , sandy, scattered chert and quarts
Upper 3' variegated red and green.grains

•

r>* ' '*
'"**

’

;

-d ii— - -J, - red below with some bright green
and yellow mottling in lower r!

V w IT

•> o £ *
_L c v..

.

11* Claystone, sandy, scattered chert and quarts
grains. Red with minor green mottling.

/7 U-n-.-vf
.

10* Sands tone, fine to medium grained, locally
conglomeratic, some interstitial claystone.
Upper 2‘ chiefly sandy greenish-gray clay-
stone: below this it is gray unconsolidated
sand with scattered granules and small pebb
les chert and quartz; weathers yellow gray.
Basal ,3 ? is hard, limey, conglom. bed
which crops locally as ledge.

12*

Sandstone, fine to coarse grained and conglom.
clayey, with some sandy claystone in upper
2* • Below this progressively coarser down-
ward with scattered chert quartz granules.
Basal •£’ to .8* hard, limey, coarse,
conglomeratic sandstone.
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11. Sandstone, medium- to coarse-grained,

thinly interbedded with hard, conglomer-
atic, lignitic, sandy shale. Conglomer-
ate of granules and small pebbles of

chert, claystone and carbonized wood;

some larger wood fragments. Color vari-

able, gray, brown and black. 2,6 1

10. Sandstone, medium to coarse-grained,

massive, cro s s -laminated, friable,

light gray. Locally has scattered chert

granules in lower 2. 0 feet. 11.2'

9. Claystone, sandy and conglomeratic,

lignitic black to brown. Granules and
small pebbles of chert, sandstone, clay-

stone and carbonized wood. 0.7'

8. Claystone, slightly sandy, gray to

brownish gray with carbonaceous specks. 4.6’

7. Sandstone, medium -grained, friable;

some interbedded sandy claystone. 4.9 !

6. Sandstone, medium- to coarse-grained

and conglomerate. Granules and small

pebbles of chert scattered throughout

upper 9. 0 feet. Lower 2. 0 feet becoming
clayey. Light gray with some yellow and

red stain. 11 . 0 '



Section of McCoy formation

*

Measured in sections 8 ami 1" of T. 2 S., R.83 W

.

Conformable contact with. State Bridge siltstone

Thick ness

Units

94. Sandstone, arkosic grits, and conglom-

erates. pink to red, strongly cross-

bedded, with few interbedded shales and

limestones in lower portion . . . 640

Measured on west side of Rock Creek bridge

at NfcCov

93. Limestone, hght gray, dense, no fossil?

(Leadvilleoides of Khiers; 4

92. Conglomerate and sandstone, mostly

pink to maroon, arkosic, cross-bedded,

with little shale . . . . . 184

91. Limestone, dark gray, not persistent,

barren . .

90. Conglomerate, pink to gray to maroon,

arkosic; cross-bedded sandstone and

micaceous shale 30

89. Limestone, dark gray, line-grained, with

fo&grfe Lens shaped and splits into 2

lateraHv

88. Similar to unit 90. 241

87. Shale and sandstone, red and green,

micaceous. Interbedded nodular lime-

stone containing fossils. Coarse sand-



Form 9—076

NAME DATE

U. S. GOVERNMENT PRINTING OFFICE 16—37601-1





Eastern Sequence

The Lakota outcrop along the eastern side of

the Black Hills is poorly exposed. Much of the se-
quence is of soft beds and these are generally covered.
The best exposures are of local massive sandstone
lenses scattered throughout the Lakota, and of the
upper beds of the Lakota underlying the Fall River
contact,

In the Sturgis area the Lakota as a whole appears
to consist of five fairly distinct subunits listed below
in a highly generalized section.

Fall River formation Approximate thickness
in feet,

disconformity

Lakota formation

5. Claystone and silty claystone, color

-

banded to variegated, some thin sand-

stone lenses, and at least one local thick

lens of massive sandstone occupying most
of the interval, Siderite spherulites

common in upper 5 to 12 feet, 40 - 75

4. Siltstone, massive, clayey at top be-
coming sandy downward and grading into

a silty, commonly structureless, friable

sandstone, white with purplish stain
common. 60 - 80



page 1

Red Canyon section

Thickness in feet.

Fall River formation

Contact covered

Lakota formation

16. Covered probably maroon to gray
silty claystone. 23.0’

15. Claystone, silty to nonsilty, brown-
ish gray. 17.0'

14. Sandstone, very fine-grained to silty,

massive at base to tabular at top, white
to pink with orange -red specks. Grades
laterally to yellow and light gray silt-

stone
. 12.5*

13. Siltstone, maroon, variegated with
gray and yellow. 25. O'

12. Sandstone, fine-grained, massive,
white to pink. 23. O'

11. Covered slope. Probably on greenish
to maroon siltstone and claystone. 11.0'

10. Sandstone, light gray to white with inter-
beds of green siltstone. Sandstone in

beds up to 2 feet thick, weathers pinkish
yellowish brown with variegated stain. 10.5'



page

Inyan Kara Creek Section #1

fall River formation (in part) thickness in ’

16. Sandstone, light gray, fine grained
c jonaceous; 1.0 foot bed of gray
shale in middle part separates it
into t7/o ledges; ripple -marked at top. 18.0

Shale, medim to dark gray, silty; con
tains few 1 to 2 inch veds of yellow-
ish-brown, fine-grained to silty
sandstone I 21.0

dis c onformitv

Lakola formation
Claystone, sandy, variegated, weathers
grayish white with pink stain; contains
scattered coarse grains of chert and
quartz: becomes increasingly sandy
sownward and grades into unit below.

Sandstone, line to
*

ma s s ive gray! sh-whi te ,
friahie . Locally

contains granules and pebbles of chert

and quartzite, chiefly in Lasa 4 feet.

oarse ••rained.

,:27.5

i

l p Clays tone, partially obscured, upper
10 to 15 jPeef red, grading downward to

purplish red in middle part; lower 10



page 2

21. Sandstone ,
fine-grained, thin-bedded,

cross laminated, to cross-bedded, ripple

ma rke d ,

!,wormu*--tracked. Some thin beds

and partings shaly sandstone and few

thin layers gypsum. Some Fe—impregnated

beda in upper 3*0 feet. "We a the r s buff . 8 . 5

20. Shale, silty, dark gray to black, -

selenitic 5
inter-bedded with laminae

in A
and thin layers fine-grained sandstone

which are ^worm"
1

—tracked, locally

impregnated. Becomes sandier upward

sradinn to unit 21 .

19. Siltstone, clayey in lower 2.5 feet,

becoming hard, massive, sandy, white

-

wea the ring ledge in upper 2.0 feet. 4*5

18. Silts tone, clayey, and silty claystone,

dark gray to black, hard, with car- 11

honized plant fragments. 5*0

dis obnformity

La k0 ts forma ti 0n

17. Slaystone,
whi te

.

silty, light gray, weather
2.0
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16. Clays tone j silty, variegated, covered

by wash and crust of clay. Upper 10.0

chiefly greenish gray with minor red

mottling, lower 11.0 is chiefly red in

upper part green at bace, with some

scattered ferruginous specks from
weathered siderite spherulites up
to 2mm in diameter. 21.0

15. Sandstone, fine to coarse grained and

conglomeratic. Chert, quarts, and quart-

site granules and small pebbles in

irregular beds c iefly in lower 4«0
feet. Plant stem molds common. Weathers

rusty orange—brown to red. 1B.0

Clay stone, silty to sandy, dark

browni sh-gray ,
se le ni ti c

*

>•>w *

Clays tone

,

sandy, gray .to, brownish

12. Sandstone, clayey, and sandy claystone,

scattered coarse grains and granules

of chert, polished chert and quartzite

pebbles in float. Upper 0 9 o to 1.5
feet is white-weathering, hard, flaky
claystone, may be porcellanitic. 14.0
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lOt. Sandstone, cJb ye, conglomeratic. Chert
and quartz in coarse grains, granules
and small pebbles- Scattered polished
pebbles and cobbles up to 0-7 foot in

diame ter

.

10. Obscured, probably sandstone or sandy
clays t' .re a s ahove •

9« Sandstone, fine-grained, massive, cross-
laminated.

8. Obscured by float and slope wash.

7. Sandstone, mediun -grained, hard, with
veri-colored chert and quartz-pebble
conglomerate in basal 2.0 to °.0 feet.

Weathers to gray or brown ledge.
Latter also contains some large pe boles

and cobbles gray, unpolished chert
and subangular clays tone fragments up

to 0,8 foot in diameter.

Total thickness of Lakota (rounded )

10-5

15-0

6.0

16.0

16.0

rrsru



32, Conglomerate, mixture of large blocks and
poorly rounded pieces of sandstone and hard

platy, siltstone, pellets of clays tone, chert

& qtzite. granules, & scattered polished

pebbles, Fe-stained molds of plant fragments.

Matrix fine to coarse grained sandstone, . 5
' -2

•

31. Sandstone ,
medium-graine d, massive, cross-

laminated, weathers yellow-gray to yellow. 20*

30, Sandstone, as in above but irregularly bedded

in beds *5 ! to 2 ! thick. Interbeds silty to

sandy, gray to lignitic brown shale up to .5*

thick, increase in number and thickness

downward. 15 1

29, Shale, silty, dark brownish gray with pliant

remains, weathers gray with yellow stain on

fracture surfaces. Basal *5’ is lignitic

shale, fern and cycad foliage. 1 • 5
1

28, Sandstone ,
fine-grained, clayey, and sandy

claystone; contains plant fragments . l f

27. Sandstone, medium-grained, massive, friable,

forms jointed, broken ledge. Thin layer shaly

sand 1* above base. Weathers yellow, yellew

gray

*

4*
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Type section of the Fall River formation

Pieced from exposures in the bluffs of Fall River in

the area of the falls and of Evan* s Quarry which is on
the south side of the river just above the falls. All

exposures lie in the Nl/2, sec, 33, T, 7S. , R. 6E.

,

Hot Springs quadrangle, Fall River County, South
Dakota, Unit 7, the Evan's Quarry sandstone of

Russell (1928), was measured on the bluff above the

road to Buffalo Gap about 900 feet from its inter-

section with U, S, Highway route 18; units 3 through 6

were measured in a gulley, draining an old quarry,
which crosses Buffalo Gap road about 500 feet from
the intersection; and additional details of the contact
described in the supplement were observed about
200 feet southeast of the gulley along Buffalo Gap
road. That part of the Fall River above the Evan's
Quarry sandstone, units 8 through 22, was measured
from continuous exposures on the northeast side of

the river from the foot of the falls southeastward to

the bluffs of Skull Creek shale opposite the Power
Plant.

Skull Creek Shale (basal part) Thickness in feet.

22, Shale, and silty shale, black,

scattered ironstone concretions
in upper 0. 5, Basal 1. 5 is

tough black argillaceous silt-

stone with rusty stain. 4. 0'

21. Shale, black, silty. Lower half

siltier with pink stain. 2. O'
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TTP3 LOCALITY AQUIA FORMATION

tidewater Va. -Md. quad. 1:24000
Passapatanzy quad. 1:24000
Nanjemoy M&.-Va quad. 1:62,50
Washington L. C. cross Potrnac Eiver, take
u.o ttI to Stafford, turn E. on 68? to Brooke

0 riles at EE. tracks in Brooke
, take 608

v... xnii.es 621 &608 Guy House sighn at let
continue 608

' *' *

4.2B miles fork in road, 608 has siaht to Boat
house

» private road on right, take
private road Majot Pratt's house

* m ^"*Les
» house. Stop and ask permission

to leave car in field.

Halk south along shore to
the locality, continue around
cliff, this is it.

cliff- this is
hend to wider

not

See Jour. Paleontology, v.22, p. 399-401 for
section and references.

o1 1 . 6-1-nS-i Upper 4* of hasal 9 foot
shell hed.

-oil. 6-1-56-2 Lower 5'f of same tied.

Coll. 6-1-56-3 second shell hed, above Induratec
layer.

M
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Cabin Creek Section

Fall River formation ( in Fart )

31 .

?0 *

Sandstone 5
fine-grained, thin—bedded to

tabular, cross-laminated. Upper half

contains shaly partings. Fe—impregnated

layers, ripple-marked and ’’wormj’—tracked

bedding surfaces. Lower part becomes

siltv downward#

Siltstone and fine-grained sandstone inter-

laminated with black shale: laminae locally

disrupted by "worn”-working.

Shale ,
silty, dark gray, abundant carbon

ized plant fragments, local ferruginous

stain. Fresh water clams rare.

31 .

30 .

1 . 9 *

disconformity
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Lakota formation

2-/

29 * Claystone , silty , light gray, minor clayey
silts tone,massive 5

becoming less silty
downward* Scattered orange ferruginous
specks of weathered siderite ospherulites. 4*3'

28. Claystone ,
gray,mottled red ,

some ye11m
stain, scattered ferruginous specks of

weathered side rite

.

1*0

27* Clays tone, as above but gray with yellow
stain, scattered ferruginous specks of

weathered side rite. Becoming silty

downward

.

1*7

Siltstone, massive, clayey at top, light

gray to white, ferruginous specks of

weathere d siderite thruout . 5.6*

25, Siltstone, friable, gray-white, local

clayey lenses and scattered thin hard beds. 2 . 8 *



page 3

24 • Siltstone, with interbeds fine-grained
sandstone increasing downward* Lower 1,0*
chiefly sandstone, 2*0’

23- Sands tone , chiefly fine to medium grained
with local thin layers chsrrt and quartz
pebble conglomerate in lower 5

1 ~10 *

.

Massive to thinly cross-bedded. Weathers
gray-white with yellow stain to red brown. 34.0*

22. Obscured by slump* Base of unit 23 above
lies in this interval, 3*0 T

21. Partially obscured. Upper 5’ a soft gray
claystone weathering to lumpy crust. 10.5’

20, Claystone slightly sandy, gray, weathers
light gray, some scattered coarse grains
chert and quarts, 4,2*

19* Sandstone, clayey and sandy claystone; con-
glomeratic. Coarse grains and granules
chert and quarts. Some white claystone
fragments in upper . 3 '-may he porcelanitic.
Polished chert quarts pebbles in float* l.C1.



m

?as«
4 y2 , s

c>
- Claystone, sandy, light gray to dark gray
scattered chert granules. Polished chert
snd quartz pebbles in float. O r f

Sandstone, medium to coarse grained, conglom
eratic,with interstitial gray claystone.
Loaal zones of sandy conglom* claystone

.

Inert ana quartz granules and scattered
polished pebbles chert, quartz, quartzite.
1eathe rs gray-white . 12.0

Claystone , slightly sandy, light gray with
greenish cast} scattered grains and granules
chert an quarts. Crystals selenite. 2.6*

15, Claystone, sandy, scattered medium to coarse

chert ahd quartz grains, mottled red,

re ddish gray , gray and purple . 7

•

9 !

14. Sandstone, fine to medium grained, conglom.

clayey, friable. Scattered granules chert

and quartz. Gray,weathers white. 7*9*

13 • Claystone, sandy, scattered chert and its.

grains chiefly in upper part. Cray—green. / o •^



o' V
8. o&ndstone, fine to medium grained and conglom

limey
; with some sandy marlstone * £on<

to conglomeratic limestone concretions Id
from top and a ledge sandy, conglom, , lime-
s tone .8* ti) l f thick at the base* Conglom-
eratic material granule to small, pebble size
chert and quartz* Gray, weathers white,
limey layers brown*

* * s^one^as in unit 8 aoovc, limey thruout,
v/iti'i 2 or 3 zones small, hard, sandy to con-
glomeratic limestone concretions and several
conglom • zones including indurated basal
limey bod up to 3-5* thick which contains
carbonized plant fragments* Feathers grayish

•r y’-,- - JL. _ 7 _ * *

some crown st •«** « *

I/O <*C
1 r\ O!

. -

5

Y'M efit-

• "{W v

0» y • ? c

Total beds included in Lakota (rounded) 1407!

___



i
T}p C « *&/ 2-f/S Z/3ef
Morrison formation

6* Marlstons, sandy, and marly sandstone. Few
.//.^-scattered chert and quartz granules. Cray
* 3

and dark gray in upper part becoming light

gray near base* At base is thin red marlstone
which thickens laterally to include lenses of

orange-brown weathering limestone up to 2* . 6* nl
—

* ^
-4—S

.
’ -* /I

Jo

fotp-fy- c^y / / / <?<> //
/

Sandstone, fine-grained, marly, and sandy

marls tone. Gray, weathers yellowi . gray.

Chiefly sandstone in upper third becoming

?/» '/)3
marlJ' downwrd. a, ft Ju^TtJhnK

!4o’

4. Marlstone, locally wilty, variegated. Green

gray color with some red bands predominates
in lower 26 1

«. Upper 40* chiefly red, minor
green. Numerous lenses and thin beds gray Is*

zones scattered Is. nodules* and some Is

1‘ 7
Lkj7

' '

» 7 J>
Li

2^9 (4- cJacJ/-* ~f <1 /O .<a/o

3* Sandstone, fine-grained, limey, weathers
to platy brown ledge. /C ft

2. Chiefly obscured, slope on variegated marlstone
o/ * t

*

Sundance formation : Redwater shale member

1. Sandstone ,
medium-grained, calcareous,

weathers to yellow, slope wash* 4'& f
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Government Canyon section
- I t

*
. jr>

Grass covered flat
tr

Thickness in feet.

Fall River formation (approximately at
Skull Creek contact)

63. Partially obscured, fine-grained, thin-

bedded sandstone with thin interbeds,

gray shale. 3.0*

62. Sandstone, fine-grained, thin-bedded,
with numerous red-brown Fe-impreg-
nated layers and vermicular concre-
tionary Fe masses. 2. 0‘

61. Sandstone, fine-grained, chiefly massive,
friable. Some zones platy to shaly sand-
stone and siltstone in lower part; scattered
thin Fe -impregnated layers. 12. 0*

60. Shale, gray, silty; weathers brownish,
with thin interbeds siltstone. Upper
2. 0 feet chiefly siltstone beds with some
silty shale and fine-grained sandstone
interbeds. 8. O’

59. Sandstone, fine-grained, thin-bedded,
white; few thin beds gray shale. 0. 7 !

0 . 6 *

58. Ironstone, concretionary ledge,
weathers purplish brown.
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57. Shale, gray, thinly interbedded and
inter -laminated with siltstone, 3,4*

56. Shale, dark gray to black at base to gray
at top. Siltstone laminae become more
numerous upward. 2.9’

55. Shale, light gray, silty. Capped by thin
layer ferruginous, fine-grained sandstone
with "worm" borings and casts. 0. 7 1

54. Shale, carbonaceous, "paper shale" in
upper 1. 0 foot, grading downward to

slickensided black, finely silty clay shale. 2. 6*

53. Shale, gray, silty, stained red to pink.
Carbonaceous fragments. 0,5'

52. Sandstone, fine- to medium -grained,
cross -laminated, weathers buff with
much local brick red to orange staining.
Upper 7. 0 to 10. 0 feet massive, below
this, beds 0.5 to 2.0 feet thick with some
shaly sandstone partings. 15. 0»

51. Siltstone, clayey, laminated, interbedded
with silty clay and thin lenses cross-
laminated sandstone. Clayey siltstone
gray, with pink and lavendar stain; some
Fe-impregnated layers. Much "worm"-
working evident. 2 . 2 '
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50. Siltstone, clayey, gray with carbonaceous
flecks. Locally a silty shale. 1.0*

49. Sandstone, fine- to medium-grained, in

thin beds up to 1.0 foot thick. Beds mas-
sive to laminated and cross-laminated,
some silty layers, many "worm" -worked,
friable beds. Upper 1. 1 feet laminated,
white, with ferruginous, brown cap; re-
mainder buff and brown, basal 1. 5 to 2. 0

feet Fe -impregnated. Ripple marks,
"worm" casts, and trails on bedding
surfaces. 10.6*

48. Siltstone, shaly, inter -laminated with
silty shale; scattered layers siltstone

in upper 1.4 feet. Weathers to crumbly,
gray-white face, commonly with crude
vertical columnar structure. 5.7 1

47. Sandstone, fine-grained, irregularly
thin-bedded, to laminated, some inter

-

bedded shale, chiefly in lower part.
"Worm" casts and trails on bedding
planes, 2. 1«

46. Sandstone, fine-grained, massive to

vaguely laminated, weathers yellow
gray. Thins out locally. 1.3*

45. Sandstone, fine-grained, locally inter-
laminated with dark gray, sandy shade,

carbonaceous flecks. 0.9*



page 4

44. Sandstone, fine- to medium-grained,
laminated to thin-bedded, cross-lami-
nated, minor partings sandy shale.

Bedding irregular, some ripple marks
and "worm" -tracked surfaces. 4. 5 1

43. Sandstone, fine-grained, massive. Basal
0. 9 Fe-impregnated, brown. Remainder
weathers yellowish gray. 2. 5 1

42, Sandstone, fine-grained, silty, locally
clayey, friable, irregularly bedded,
weathers light buff. Many "worm"-
worked layers, Fe-impregnated, weather
brown. 2. O’

41. Siltstone, gray, sandy, massive to shaly.

Scattered carbonaceous fragments.
Weathers gray-white to light gray. 0. 8 1

40. Shale, sandy, gray at top, reddish purple
in lower 0.3* 0. 5 1

39* Sandstone, fine-grained, cross-laminated,
hard. 0.5*

38. Sandstone, fine- to medium-grained,
"worm." -worked throughout. Weathers
crumbly, light buff to pinkish gray. 1.1*

37. Sandstone, medium -grained, chiefly

massive, cross -laminated, buff-weathering.
Red, Fe -impregnated crust on surface is
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37. (continued)

"worm" -tracked. Many slender, verti-
cal "worm" tubes extend from, top to

base of bed, 2. O’

36. Sandstone, medium-grained, even-bedded,
Fe-impregnated, weathers banded shades
brown and red brown. Bedding surfaces
"worm" -tracked. 1.5'

35, Siltstone, interbedded with silty gray
claystone. Latter predominates in

basal 0. 5 foot. Siltstone layers with
pink to yellow brown ferruginous stain.

Upper 1. 0 foot has interbeds fine-

grained sandstone. 3.4 1

34. Shale, gray to dark gray, silty. 2.8 !

33. Siltstone, sandy, interbedded with
shaly siltstone. 1,8*

32. Shale, gray, silty. 1. O’

31. Shale, sandy, pink to reddish purple. 0.5*

30. Sandstone, fine-grained, thin-bedded,
laminated to cross -laminated, weathers
buff. Some sand shale interbeds in upper
1 . 5 feet. 7. O'
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f %

cross -laminated, weathers buff. Ripple
marked. 1.1’

28. Sandstone, fine-grained, inter -laminated
with siltstone. Scattered Fe-impreg-
nated ledges 0. 1 to 0.3 foot thick. 1. 6'

27. Siltstone, shaly, laminated to thin-

bedded, locally clayey. Scattered,
thin, Fe -impregnated beds with "worm"-
tracked surfaces. 4. 6‘

26. Ironstone, concretionary bed. 0. 3‘

25. Shale, gray finely silty to sandy, hard. 1.4*

24. Sandstone, fine-grained, carbonaceous
fragments throughout, weathers light

yellowish-gray. Lower 1. 5 feet with
interbeds gray, clayey siltstone. 3.2*

23. Shale, lignite, locally a shaly lignite. 0.5'

22. Siltstone, dark gray, grading upward
to dark gray silty claystone. Carbon-
aceous fragments throughout. Lenticular. 0-1. 3‘

Total measured thickness Fall River
(rounded)

disconformity

120. O'
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Lakota formation (top only)

Siltstone, clayey, and hard silty clay-
stone, light gray, weathers yellowish
white. With carbonized rootlets and
irregular branching ferruginous con-
cretions.

20. Sandstone, fine-grained, argillaceous,
gray-white, local purplish streaks.
Grades into unit below.

4.4*

1 . 0 *

19. Claystone, silty, tough, locally flinty,

gray with local orange to red concre-
tionary masses made up of limonitic
ooliths of weathered siderite spherulites. 3. 0 1

18. Claystone, soft, plastic, purple in lower
part grading up into green gray with
purple mottling. 2.4*

/
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Mona Butte section

Fall River formation (in part) Thickness in feet.

31. Sandstone, medium -grained, cross-
bedded to cross -laminated, friable,
weathers ochrous red to orange. 5. 3

30. Sandstone, medium-grained, massive,
ledge-forming, crudely tabular, cross-
laminated. Weathers variably yellow gray
or orange-red. Considerable ferruginous
cement, concretionary layers, and scattered
small, hollow concretions. Basal 0.1 foot
is ironstone. 51.0

disconformity

Lakota formation

29. Siltstone, clayey, gray, weathers to white
clayey wash. Peppered with ferruginous
specks from weathering of spherulites of
siderite. Becomes sandy at base. 4.7'

28. Sandstone, fine-grained, massive, upper
0. 5 to 1.0 locally quartzitic. Light gray
to yellowish gray. Locally has vertical
tubular ferruginous concretions. 2. 7 1
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27. Sandstone, fine-grained, friable, locally

clayey. Scattered yellow ferruginous

specks from weathered siderite spheru-

lites

.

26. Sandstone, chiefly medium-grained,
massive, cross-laminated, forms sheer

cliff. Some coarse-grained lenses in

lower part.

25. Sandstone, coarse-grained, locally con-

glomexatic, friable.

24. Sandstone, as in 26 above.

23. Conglomerate, granule to small pebble,

chiefly gray to black chert and quartzite,

some claystone.

22. Obscured by slope wash, upper foot ap-

pears to be conglomerate as abive with

claystone matrix.

disconformity (?)

21. Sandstone, fine-grained, clayey, friable.

Some interbeds sandy gray claystone.

20. Claystone, sandy, dark gray, with irregu-

lar laminae and thin lenses fine-grained

3. 2'

62. O'

18. O'

3.0*

13. O'

5.0'

3. 5’

sandstone

.

6. 5*
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19. Sandstone, fine-grained, irregularly
interbedded and laminated with dark gray
to carbonaceous sandy shale and clay-
stone. Friable.

18. Sandstone, medium -grained, white

-

weathering, friable, alternating with
dark gray to black shale. Alternating
beds chiefly 0. 4 to 1.0 foot thick.

plastic,
17. Claystone dark gray to black, some

shaly with leaf fragments at top. Sandy
at base, g' J ^

lo. Sandstone, chiefly medium -grained,
clayey, massive. Lower foot contains
scattered coarse grains of chert.

/*

15. Claystone, sandy, light gray; grades to
unit below.

5. 5

22. O'

l j U 1 * 7.. 0

f if

6 . 4

4. 2

14. Sandstone, medium -grained, friable, be-
coming increasingly more clayey downward. 9.2'

13. Claystone, sandy, to clayey sandstone.
Light gray, weathers yellowish gray. 6.0*

12. Sandstone, medium -grained, friable.
Gray, with partings shaly lignite in basal
2. 0 feet. 10 . 6
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page 5 (/ - £>
^ M

-

5. Claystone, sandy, locally a clayey
r fsandstone, gray.

4. Sandstone, fine to coarse-grained, con-
glomeratic in lower 6.0 feet. Granules
and small pebbles of chert and quartzite.

Chiefly friable with lower Z or 3 feet lo-

cally a resistant ledge.

*

" \

3. 7

8 . 0

Total thickness of Lakota (rounded) 239. O'

Morrison formation (?)

3. Chert, irregularly bedded, gray-white
to yellow gray. 2 . 2

2. Claystone, locally sandy, with lenses
slabby, fine-grained sandstone at top.

Upper half is gray with greenish cast. 6 . 0

1. Sandstone, fine-grained, with ve inlets
gray chert. 2 . 0 - ?

Slope wash

rs /
A

r
. f

r - -

D
/ 2

/





March 3* 1958

Dear Greg:

Sorry to be tardy with this but campus mail
took two days to get ihxs your card from Geology
Bldg, to Peabody, Spring Creek locality as follows

West bank of Spring Creek behind old Morrison farm
in NW cor,, SE^,SEi,NW-J, sec, 30, T.6 N,

,
R.5 E.,

Sturgis 7,5 minute quad,, MeadeCo
. ,

South Dakota,

Glad to hear ostracods are behaving.

Sincerely,
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a _ Thickness
Cr.it?

'
* * - Fret

stone at. top also contains fossils prob-

able obtained from limestone conditions
•*

mst below . . 24

86. Conglomerate, grits, and sandstone,

maroon to gray, arkosic, interbedded

red shale 85

85. Conglomerate, coarse persistent with

large limestone pebbles 16

84. Simi'ar to unit 8b 54

88. Limestone, dark gray, very impure, nod-

ular . . . . . 0.8

82. Conglomerate, cross-bedded. gray, ar-

kosic . . 3

81. Shale, green with some interbedded

nodular limestone. (Few- fossils?). (Roth

and Skinner No. 178?) i

80. Conglomerate, grit, sandstone and shale,

maroon to gray, arkosic. 58

7'C Shale and sandstone, brownish maroon

to gray with micro-fossils 39

7 IS. Limestone, Hark gray, nodular appear

rearing* inter! tedded shalr ? os~

xiir’erous ctaMv k< *h and inner

i!

i 1 t ,*

'A* m

6

77. ( irits, sandstone, and shale, maroon and

gray, arkosic 113

76. Sandstone, light gray, medium to coarse,

arkosic, rather soft at top 3.5

75 Shale, maroon and green, micaceous. . 1

74. Sandstone, blue gray, calcareous me-

dium-grained, weathering brown .... 0.7

75 . Shale, dark gray to greenish gray, mica-

ceous. Largely covered 47

72. Limestone and interbedded shale, dark

gray, fossiliferous. (Probably Roth and

Skinner No. 175 )
-

-- - ’ -

"29

71. Sandstone, coarse, gray, arkosic 15





Thickne*s
(Mta * Feet

70. Shale and limestone nodules, dark gray.

Mostly armed and variable in thick-

ness. Foaaiiiferous. (Probably Roth and

Skinner No. 174) 5

69. Sandstone and shale, gray, coarse.

(Cross over from north to south side of

road) 7

68. Shale, Meek to dark gray, micaceous.

Intertetded, light gray, fine sandstone . 40

67. Saikbta©*, gray, coarse, arkoaic 8

66. Shale and sandstone, black to gray, in-

terbedded, Mostly covered 15

Measured 1 mile northwest of Bond

A break of unknown thickness probably exists

between unit 66 and unit 65

65. Shale, red and gray sandstone 28

64. Shate, mberfoedded, green; dark, mas-

sive, ieas&lerous limestone 10

0

63. Sfaate, dark to brick red, micaceous;

mM»ve gray sandstone; pink grits

striped with maroon and croea-bedded.

(At 70 feet are 3 limestone beds, 1-3

inches thick, interbedded in shale) .... 140

62. limestone, dark, massive with inter-

bedded shale, fossaiiferous 6

61, Shale, green 3

60. Shale, dark red 8

59. Grits, pink, arkosic, maroon streaks ... 33

58. Sbate, maroon, interbedded with gray

micaceous sandstone 36

57. Shak. black, interbedded with light-

gray wcaceous sandstone 57

56. (kite s**d conglomerates, pink, arkosic,

Grom bedded 100

55. Shale, black, fissile; interbedded micace-

ous, light gray sandstone 60
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52. Sandstone, grits and conglomerates*

light gray, grading into dark shale at

top 21

51. Shale, carbonaceous

50. Grits and conglomerates, pink, arkosic. 30

49. Sandstone, thin, micaceous, light gray.

Ibterbedded greenish-gray shale. Sand-

stones contain fossil plants and many
peculiar markings. (Walchia Bed) 68

48. Conglomerate, cross-bedded, grayish

red, arkosic with pebbles as large as 7

inches across 13

47. Shale, maroon and green, micaceous.

Thin-bedded sandstone and conglom-

erate near center about 2-4 feet thick . . 24

46. Similar to unit 48 8

45. Shale, black, micaceous; fine sandstone. 8

44. Similar to unit 48 10

43. Shale, maroon, micaceous 6

42. Conglomerate, light gray to maroon,
highly cross-bedded and containing

layers of dark-maroon shale 13

41. Shale, blue and maroon, micaceous 2.5

40. Limestone, interbedded with shale sim-

ilar to unit 41 , Contains fossils 4.5

39. Conglomerate, bluish gray, arkosic 1.5

38. Shale, dark gray, micaceous 1.5

37. Similar to unit 39 5

36. Shale, greenish gray and maroon, mica-

ceous 19

35. Conglomerate, cross-bedded, maroon
and gray, arkosic; interbedded maroon
shale 40
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3. A varied interval generally including

thick-bedded to massive brown-weather-
ing sandstone bodies with some clay-

stone in upper part* 25-35

2. Chiefly ostracodal shale and some thin

beds of limestone in upper half, lower
half generally underlies slope wash. 70 - 90

1. Brown-weathering sandstone bodies,
similar to those in 3 above, interbeddced
with siltstone and silty claystone. 40 - 50

Morrison formation
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9. Siltstone, green, with interbeds of sand-
stone up to 1 foot thick.

8. Sandstone, fine-grained, massive with

indistinct cross lamination and bedding;

weathers yellowish brown with red splotches

cliff-forming. Abundant grains of white

clay in upper part.

7. Siltstone, grayish green.

6. Sandstone, fine-grained, y ellowish brown
with splotches of pink.

5. Partly covered. Lower portion brown-
ish gray carbonaceous siltstone s with

interbeds of fine-grained white sand-
stone. Upper 20 feet chiefly greenish
gray to red siltstone.

4. Partly covered. Interbedded fine-grained

sandstone and siltstone. Sandstone in

beds up to 1 foot thick, gray, siltstone

platy, brownish gray, carbonaceous.

3. Sandstone, fine-grained, white, chiefly

massive, ledge -forming, faintly cross-

bedded. Lower 5 feet composed of

lenses with intervening seams carbon-

aceous silt.

9.0

23. 0

2 . 0

3. 0

76. 0

13. 0

57. 0



page 3

m

2. Covered slope. Limited crop of brown-
ish gray carbonaceous shale about 10

feet above base. 56.

0

1. Sandstone, very fine -grained, tabular,

forms massive cliff. Weathers light

pinkish tan with yellow Fe stain and
carbonaceous splotches. Upper portion
contains up to 5 percent white clay grains. 31.5

to ?

Slope wash

Total Lakota measured (rounded) 393. 0



r

Arch Creek Section

Fall River formation (in part) i

Sands ton
bedde

d

A

i in a-grained,
ose-land .nated

,

* etaar1 '*-
:gp thin-

, W v*, wOme massive beds
partings of shaly siltstone • Local Fe

Wvil • r UL i!ia kill » L ,
*?

" CP
impregnation* Forms buff, shelving ledge f

I

Sands tone, as in 26 above but more thinly
to inter

-2

bedded and becoming shaly.
bedded shale and silts tone about 2* from
top, and into dark silty shale in lower
foot* 0*

•Siltstone, hard, interhadde4 with cL
silts tone and dark gray silty shale*
fragments common* Weathers to crumbly
gray-white and yellow-gray ledges*

. trA or

Plant

6 * 0 *

* ^ntstone, Cjws. claystone;layejr
, and silty

hard dark gray to black with numerous
plant fragments.

Dis conformity



Lakota forraation Thickne s s

no Clayst one
,
waxy, gray

above becoming silty
to light gray, soft
and tougher downward*

21J- « Claystone, silty , variegated, tough in upper

part becoming silty softer downward, grad-

ational with units above and below# Chief-
*•

ly red and redbrown,mottled with green in

lower foot and with purple and green in

apperl.5 foot* 4~ QT* >

UW o laystone and shale. Cppcr 3*-' chiefly

greenish gray silty clays tone; basal 1.5

'

soft waxy shale, probably bentonitic,
light grayish green.

' -u w
c n t

JO

19. Sandstone, fine-grained, thin-bedded,

cross-laminated, micaceous; thin interbeds

light gray shale. B e ddin % with rroole-w Q «/ ** 1 ^ *

marks and’’worm ??tracks. Weathers light

gray to yellow gray.
o /: |
*> * o 1

-i r>
! /*r Shale, lisht grav, weathers yellowish to

olive gray. 5
O f
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17. Gladstone , silty, upper 2.5* black, be

coming dark gray and gray below

»

4 -=* 5
*

16. Silts tone 3 and silty claystone, hard.

light greenish grarev* a *\r
^ 1 . 2o 1

15 . Claystone, sof

t

% ogray to dark gray 2.6 1

14» Claystone , silty, hard, locally a clayey

siltstone, Scattered coarse grains of

chert and quartz. Dark gray and black. 5.3 1

13 . Siltstone, clayey, massive, hard. Contains

sand as coarse scattered grains of chert

and quartz. Weathers light gray. 4. 0*

12. Claystone, silty, dark gray, hard 1.0*

n n
jlaystone, sandy, hard, dark gray with
some irregularly interbedded sand at base • 2.3 1
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10* Sandstone, fine to medium grained, conglom

era tic* Some interstitial clay, poorly
consolidated* Chert and quarts granules

and a few poli
its pebbles. up to »3 f in diameter, scatter

ed thruout* Basal *2’ to .Ji’is chiefly a

hed chert, quartz, and quarts

granule and small pebble conglomerate, are

locally chertifxed in irregular, gray-
white tabular masses*

Sandstone, fine to medium -rained with
* * o

scattered mcarse grains, soft, clayey at

at base. Weathers gray white. Contains
polishe d pe bble s

.

Clays tone, sandy, light gray with greenish

cast. Scattered chert and quartz granules
in upper 2 feet. Basal 0.5 foot is clayey,

conglomeratic sandstone with scattered
polished pebbles of chert, quarts and
quartzite

.

8*0

8.0

Clays tone, sandy, conglomeratic, local
lenses clayey con glome rs tic sandstone

.

Conglomeratic material is chert and quartz

granules and small pebbles. Upper 4-0
feet gray to dark gray, then 3.-C feet
yellowish gray, remainder is light green. 16.0
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*

Partially obscured*. Upper 3»0 toS.O feet
is sandy vivid green clap stone with
local lenses clayey sandstone with chert
and quartz granules# Laterally these
green clavs tones are not sandy, uasal
Vw? . tj <J

8.0 feet, completely obscured, had fossil
wood in float# 16.0

5. Sandstone, fine to medium grained massive
cross-lamina te d. weathe rs - wh i te

.

10 o

Clays tone, partially obscured, variegated,
chiefly greenish gray in upper 10.0

feet, beneath this aocut 3 feet variegated
red and green. Basal 10 feet obscured. 23*5

Sandstone, medium to coarse grained and
J ‘w .

1

conglomeratic. Conglomerate lenses of

. ck, gray and white chert, ore-

dominating. Basal 3*0 feet is similar?
conglomerate

.

18. 0-32.0

Total thickness L&kota 1 50 .

6



f

T>* .**"1

I '••‘ o " O

Morrison formation.

2. Clays tone , silty, stained tan to brown . 1.5-2.

5

1. Clays tone, gray green, grading within

about 8 feet to marls tone ; thin beds

of limestone begin about 18 feet from

top. 27.0?



pa ge%
or more feet
tered pollshe

greenisn gray. Few scat-
d pebbles in float may be

from this unit or sandstone above.

Sandstone, fine-grained, to sandy silt

stone 3 soft, grayish white , local
secondary caleite cementation.

10. Claystone ,
greenish-gray in upper 7

feet, below which is a 1 foot red hand 5

lower 7 feet gray to black with localw </

lens of hard 5
fine-grained; pyritic

sandstone at base.

9» Clay stone; dark gray to black, shaly

at base.

8. Shale, gray to greenish pray, with
interbeds of dense light gray lime-

stone. Contains charaphytes, ostracods

and poorly preserved gastropods.
Clavator i,arrisi

Chara voluta
A clis tochars aff . A. mundula
Cypridea inornata

mm * ||> 1

1
»^WWW— I' ..«» mmmm mmrnmmm

Me t&oypris angularis
Me ta cypris pe rsulca ta

Tota 1 tnickne s

s

eds included at Lakota

41 • 0

7-0

15.0

6.0

9.0

108.0
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L >

Morrison formation

7« Clays tone,
red.

greenish gray, maroon, and
38.0

Claystone, dark greenish gray and dull

red; top 11 feet contains tabular
light gray limestone concretions as

mucn as 10 feet long and 3 feet thick
with a rude cone -in-cone structure.

Dinosaur bones in lower 23 feet. b7.0

Lime s tone

,

a le dse •

light gray. da?* n o *U u v j forms
2.0

laystone, dark greenish-gray .

Limestone, grayish-white, sandy, lam

inatea; laminae are contorted and th

bed is breccia ted locally; contains

vugs filled with coarse crystalline

calcite.



*
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page 4

2* Claystone, greenish gray, calc&rcus.

Total thickness beds included as Morrison

1.0

(rounded)
114*0

Sundance formation; Redwater shale member

San ds tone , grayish-ye11ow

,

calcareous } sha 1; at base;

weak ledge.

fine-grained
forms a



Invan Kara Creek Section #2.V * '

Fail River formation (in part) Thickness

25« Sandstone, fine to medium grained,
tabular, bedding surfaces ripple-
marked. Re-impregnated, we a idlers dark
brown

.

in feet

2*0

24 » Obscured, some dark gray silty
in exposed patches on slope.

23 • Sa n ds tone , firie-graine d ,
ma s s ive *

Chiefly a single, buff-we a thering
bed, with 1.0 foot bed at base and upper
2.0 feet pla ty to thin be doe d . 0 . 3

22 • Sands tone
,

in ter be dde d with si 1 1s tone .

Fine-graine d
,

cr o s s-la inina te d, brown-
weathering sandstone in beds 1.0 to

1.6 feet thick, with some vertical
‘‘worm11 borings. Siltstone vaguely
laminated, locally "worm1 *--worked,
weathers gray with local yellow to

rusty stain. 0.5
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Morrison formation.

6 . Claystone, locally silty, noncalcareous*
Chiefly brownish gray, dark gray, and red
brown with scattered carbonaceous flecks* 3 5

f

5*] Marlst&ne , locally silty, variegated gray
green and red with thin interbeds fine-
grained to aphanitic gray limestone and
zones of limestone nodules. Dinosaur bone
fragments occur up to 43'* above base#
Weathers pastel shades of red and green. 75 1

4* Limestone, massive, weathers gray-white. 1*0 1

foi&l thickness Morrison 111*0*
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Sundance formation ;
Redwater shale member

3* Shale *gray calcareous 1 . 0 *

2. Sandstone ,
medium to fine grained,

weathers yellow, calcareous* Locally

a sandy limestone. Has thin interbeds
nr
ojray shale and irregular beds gypsum*

Locally masses of gypsum 1’ to 2 5

thick in upper part. 11 .0 *

1* Shale, gray, calcareous, fissile

•

2 .01?



page 1
- ^

Aladdin section

Fall Hiver formation (in part)

Sandstone, fine to
cross-lamina te d, we
orange-brown

•

medium grained massive,
athers yellow gray to

11 . 5
!

48, Sandstone, fine to medium grained, thin bedded
laminated, weathers light gray with local
yellow to orange-brown stain* Forms shelving
ledge

»

13.6*

47. Obscured slope, float of platy laminated
sandstone

#

30

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

45* Obscured slope. 6 1

44* Sandstone, fine to medium grained, tabular,
. . cross-laminated, nworm 15-marked and ripple

-

marked bedding surfaces. Some vertical
borings. Weathers buff to brown. 4 !



Shale ,
silty, gray to dark gray,

carbon*c e ous fragments

.

dis conformity

Lakota forrnabion

42 * lit -one and silty claystone, light 'ay

to white

«

41 • Claystone, silty, some clayey siltstone

,

massive, white, mottled yellow and orange#

40# Obscured by slump and s3-ope wash on

non-resistant beds*

t

t

39* Sandstone, medium-grained# Variable son©

with channel-fills of massive, cross-lamin

ted brown-weathering sandstone irregularly
inter—bedded with friable cross—bedded
sandstone as in below# 21 * 5

1



38 . Sands tons , medium-grained, thinly cross-bedded

locally friable .with silty zones. Weathers

gray-white with Fe-impregnate si layers con-

tributing pink to red staining, local lenses

of thick-bedded sandstone* 20*4*

on
>/ * Sandstone, .medium-grained, massive, cross-

_

laminated, brown-weathering. Some scattered

sandy claystone pellets in lower part. 15 !

of, Sandstone, fine-grained, and siltstone, shaly

soft, with some thin Fe—impregnated layers,

leathers white with pink stain. 5
c I

35* Sandstone,
laminated,
brown with

medium-grained, massive, cross

lenticular, weathers buff to

pink cast.

3L * Obscured, float of gray—white shal^ silts ton®.
o ^ »

<© ^

33. Sandstone, medium-grained, locally congloiru

,

massive, cross-laminated. Thin layers and

scattered granules and pebbles chert & Qtz*

few lenses mtrafomiation^l siltstone d *- w •

fragments & pebbles. Weathers buff to brown;

locallv has Fe-inneregnated upper surfaces.



pan- 5

26* Shale
, silty, dark gray to dark brownish

gray, weathers gray to purplish gray. Contains
plant fragments locally concentrated to form
layers of lignitic shale. 4*

Coal,, and shaly lignite. Upper 1’ chiefly -

soft black coal
, lower 1.5* chiefly lignite

with shale partings. 2.5 !

24* Shale , becoming sandy at base, dark brownish
gray, many plant fragments. 1.5!

21. Shale, sandy, grading downward to shalv ss.
with thin shale interbeds. Cray to brownish
gray, plant fragments. Fern foliage. 1.8*

22. Sandstone, medium—grained, upper 1* clean,
becoming carbonaceous and shaly downward. 5.**

2 j., Shale
, silty, plastic, dark gray, weathers

with blccky frac ture

.

lignitic. 1 .1 '
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, . ,
n

LJJUV 9
19 • Claystone and blocky shale, hard* Ligniti

beneath coal, grading downward to dark gray* 3 f

IB r*

ndstone, fine-grained, gray, friable 0.4 1

17* Shale, silty, blocky, dark gray 1 . 1 *

16* Sandstone, fine-grained, some siltstone,
massive, friable, weathers gray. 2 .6

15* Shale, as in above, becoming lignitic at ba.se. 1*

14. Lignite. 2 !

13* Sandstone, fine-grained, massive, some
stone, weathers light gray with yellow
brown stain on joint faces*

silt-

and
2 . 8 *

12. Shale, silty, blocky, dark gray 2 . 8 *

11* Siltstone , locallv sandv,
*f if J lignitic. 1

1



L

page ^

10. Shale ,blocky, dark gray, carbonaceous frag

ments. Locally a claystone. 10

9. Shale, silty, with .3’ clayey siltstone

at base, weathers gray. 1. 6 *

8. Shale, as in above. 1.3

i

7 « Clays tone

,

brown.

silty to sandy, tough, Ixgmtic

Sandstone, fine-grained, massive, weathers

yellow-gray. Some laminae of lignitic,

gypsiferous silty shale and sandstone in

basal .2*

Total thickness Lakota (roundedO)

2 «

4

1



Morris on formati on

5* Claystone, greenish gray, gypsiferous at

base •

4. Marls tone, dark greenish gray with zones

scattered limestone nodules, and thin

irregular beds limestone *

3* Obscured by slope wash. Small patches
green marlstone exposed and limestone
fragments in float.

Total thickness beds included in Morrison

Sundance formation; Redwater shale member

2. Sandstone, fine to medium grained, thin
bedded and laminated; contains zones of gray
fissile, -shale as laminae and thin beds.

Grades to unit below, weathers yellow.

1. Shale, fissile, gray, with laminae of silt.
Wash covered gulley bottom. 5 *
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Fall River formation,

20, Siltstone and silty shale, minor fine-
grained sandstone; thinly and irregu-
larly interbedded; partings gray fissile
shale. Uppermost silty beds Fe- stained. 2.0*

19, Sandstone, fine-grained, thin- to thick-
bedded, local ripple-marked and "worm"

-

tracked surfaces, buff- to brown-weather-
ing . Upper 5 feet thinly bedded, locally
cross-bedded, lower part with more
massive beds. Upstrieam from, power-
house whole unit thin-bedded. 19. 5'

18. Siltstone, light gray, in thin, laminated
beds, with black shale partings. Some
irregular interbeds of fine-grained sand-
stone, Weathers gray with red and yellow
stain. Unit becomes more sandy laterally. 6.0 1

17. Sandstone, fine-grained, even-bedded to
cross-bedded, cross-laminated, some
silty shale partings; weathers buff to
brown, some iron impregnation at top
and local red stain on bedding surfaces.
Base includes coarse sandstone and some
clay pellets. 26 . 0 *



16. Claystone, increasingly silty downward,
light gray, some pink mottling. Color-
ing varies laterally; locally a black band
in center of bed with yellow stained clay-
stone below containing weathered ferrugi-
nous spherulites. 10. 0‘

15, Siltstone, carbonaceous, sandy, 1,0*

14. Siltstone, gray, sandy, massive, much
carbonaceous matter and pyrite. Massive
sandstone 2. 0 feet thick comes in locally
at top. Weathers gray to dark gray with
local orange, yellow and pink stain, 5,5*

13. Sandstone, fine-grained, even-bedded,
massive to laminated, weathers brown
with local ferruginous stain. 4. 5*

12. Siltstone, gray, with 1 foot silty sandstone
in middle part; locally argillacous in upper
part which is stained pink and purple;
ferruginous specks (weathered spherulites?) 4.0*

11. Sandstone, even-bedded to thim —bedded,
micaceous, brown-weathering with some
rusty stain on bedding surfaces. 6. 0 1

10. Shale, silty, gray to brownish gray, thinly
interbedded with sandstone. Upper half
dominantly sandy; lower half shaly. 3. 0*



0. 2 to 1.0*

page 4

9* Lignite, with local lenses hard, carbon-
aceous siltstone and sandstone up to
0„ 4 foot at base,

8, Claystone, silty, grading down to clayey
siltstone. Upper part gray with long
plant rootlets extending to middle of bed,
becomes red in middle part gray again
in basal silty part,

7, Sandstone, fine- to medium -grained,
massive, brown—weatherings basal foot
some shaly sandstone interbeds, (Evan *

s

Quarry sandstone.

)

o, Siltstone, sandy, hard locally platy; con-
tains plant fragments and some claystone
fragments. Weathers with brown and
purple stain. Locally grades laterally
to fine-grained sandstone.

5. Siltstone, massive, hard, subconchoidal
fracture, gray; grades downward and
laterally into rock type of unit 4.

4. Siltstone, irregularly laminated with
fine-grained sandstone, massive, frac-
tures in big subconchoidal blocks, gray,
contains plant fragments.

5, 5*

49. 0*

2. 0 l

1. 5 f

5. 5*
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3. Claystone, silty, becoming shaly, black;

some irregular interbeds clayey silt-

stone. Grades to unit 4 above, becomes
sandy at base. 5. 5*

Lakota formation (in part)

2. Sandstone, fine- to coarse-grained, with
some conglomeratic beds; massive, cross-
bedded, weathers reddish brown. Upper
1. 0 to 1. 5 feet is capping interval with
sandstone at top, a middle layer of light

gray gritty claystone and a basal 1 foot

layer of red ferruginous, locally con-
glomeratic sandstone. 24.4’

1. Claystone, slightly silty, gray, subcon-
coidal fracture. 0.4 - ?

Obscured by slope wash.

Total thickness of Fall River (rounded) = 164 feet

Supplemental section showing details of the

Lakota contact about 200 feet southeast of

the old quarry gulley locality.

Descending Thickness in feet.

E. Dark gray clayey to shaley siltstone

equivalent to unit 3 of preceding
section. 1.

5

- ?
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D. Sandstone, silty, ferruginous red,
similar to and apparently continuous
with ferruginous layer near top unit
2 of preceding section. 0.4*

G. Claystone, light gray, mottled pink
and purple, becoming more silty down-
ward, with ferruginous specks from,
weathered spherulites. l,0+ !

B. Siltstone, purple, with weathered
ferruginous spherulites, grading to
unit below, 1,5*

A. Sandstone, fine- to coarse-grained and
conglomeratic as in unit 2 of preceding
section. 1 . 0 - ?

Obscured by wash.

Laterally, toward the old quarry gulley,
the spherulitic claystone and siltstone be-
neath the ferruginous layer (unit D above)
grade into sandstone. The Fall River-
Lakota contact could be placed either
above or below unit D, This ferruginous
layer and its equivalent in the preceding
section, the ferruginous layer and beds above
it in unit 2, may represent a reqorked zone
at the contact.



Buck Canyon sw/4 sec. 15, t8s,r4e

Lakota formation (in part)

24# Sandstone , light yellowish gray, very fine
grained, parallel bedding; forms massive cliff*

23* Clays tone, medium gray, fissile at base be-
coming more massive with hackly fracture at
top. 7’

22. Sandstone, gray mottled red, very fine grained
to silt, irregular bedding. 5

21* Claystone and silt? clays tone medium gray to

brownish gray, unctious, silt mottled
purpli sh gray

,
massive. 7

!

20. Sandstone, orange gray to yellowish gray,
very fine grained, massive. If

19- Silts tone, gray to purplish gray,
bedded, carbonaceous.

thin

7 '



Mudstone, greenish gray,

carbonacao "Lii? •

some very silty.

17* Siltstone and sandstone, silt brown, ss.

light yellowish gray, very fine grained,

silt carbonaceous, s s. iron stained. 9 !

16. Muds tone ,
olive gray and brownish gray,

upper 7’ contains ostracodes $ lower 17 1

alternating olive 0ray ttiud^t

o

ne »h

gray mudstone containing large carbon frag.

$

some thin calcareous ss., some gyp and pyrite. 37 1

15* Sandstone, yellowish gray, fine grained

calcareous, abunda.nt interstitial clay,

iron stain, carh. material, gyp *5 contains

ostracodes

.

14. Mudstone ,
olvie to brownish gray, finely

disseminated carh. material, upper 2'

contains ostracodes..

Mudstone

,

olive gray, contains ostracodes. n »



It*
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12. Sandstone, yellowish gray., fine to very fine

grained, calcareous, abundant green-gray
interstitial clay, abundant carb. material.

11* Clays tone, brownish gray, silty, hackly
fracture, contains ostracodes.

10. Mudstone, brownish gray, silty, bedding

irregular, contains ostracodes.

More resistant to weathering than unit above

9* Mudstone, olive gray, calcareous, hackly
fracture, contains ostracodes.

g. Silts tone, white, in beds about 1* thick,

upper li-’ ss., very fine grained, calc.,

forms prominent 3-edge.

7. Siltstone, dark brown and dark gray, some

gyp and jarosite, contains ostracodes.



6. Mudstone, olive gray., hackly fracture

,

contains ostracodes.

5* Sandstone, yellowish gray, very fine grained
abundant interstitial material*

4« Mudstone, olive gray, silty, contains ostra.

3* Sanstone and mudstone, interbedded, ss.

yellowish gray very fine grained; mudstone
olive grav. silty, ss* forms thin ledges*O ** J v J w

2* Mudstone
,
dark brownish gray, sandy,abudant

carb. material, contains ostracodes.

1. Mudstone, olive gray, minor amounts silt,

hackly fracture, uncticus.
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Morrison formation

1. Mudstone marl, mudstone greenish gray* marl

pale light gray, muds tone contains very fine

sand grains: marl as discontinuous beds up to

3
1 thick*

Unkpapa sandstone (in part)

1 * Sandstone ,
white to pale light gray,wry

fine grained to silt, cross-bedded, friable*
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