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This is a report to put into open files the detailed measured sections

by ci11Y/

and others, used in Geological Survey Professional Paper 776.
Stratigraphy and Geologic History of the Montana Group and Equivalent
Rocks, Montana, Wyoming and North & South Dakota (Gill, J. R. and Cobban,
W. R., 1973,: U.S. Geological Survey Professional Paper 776, 37 p.)
Those Sections that do not appear here have been published in
the following reports:
Mosby Section
Cobban, W. A., 1953, An Upper Cretaceous section near Mosby, Montana,
in Billings Geological Society Guidebook 4th Annual Field
Conference, Little Rocky Mountains, Montana-Southwestern
Saskatchewan, 1953: p. 98-101.
Mosby Section
Johnson, W. D., Jr., and Smith, H. R., 1964, Geology of the Winnett-Mosby
area, Petroleum. Garfield, Rosebud, and Fergus Counties, Montana:
U.S. Geological Survey Bulletin 1149, 91 p.
Porcupine Dome Section
Gill, J. R., Cobban, W. A., and Schultz, L. G., 1972, Correlation,
ammonite zonation, and a reference section for the Montana Group,
central Montana: Montana Geological Society Guidebook 21st
Annual Field Conference, Crazy Mountains Basin, 1972, p. 91-97.
Hardin Section
Richards, P. W., 1955, Geology of the Bighorn Canyon-Hardin area,

Montana and Wyoming: U.S. Geol. Survey Bull. 1026, 93 p. (1956).
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Elgin Creek Section
Hose, R. K., 1955, Geology of the Crazy Woman Creek area, Johnson
County, Wyoming: U.S. Geological Survey Bulletin 1027-B, p. 33-118,
(1956).
Lower part of Seminoe Dam Section
Gill, J. R., Merewether, E. A., and Cobban, W. A., 1970, Stratigraphy
and nomenclature of some Upper Cretaceous and lower Tertiary
rocks in south-central Wyoming: U.S. Geological Survey Professional
Paper 667, 50 p.
Red Bird Section
Gill, J. R., and Cobban, W. A., 1966, The Red Bird section of the Upper

Cretaceous Pierre Shale in Wyoming, with a section on A new

echinoid from the Cretaceous Pierre Shale of eastern Wyoming, by
P. M. Kier: U.S. Geological Suvery Professional Paper 393-A, 73 p.
Other references cited

Hewett, 1926, Geology and oil and coal resources of the oregon Basin,
Meeteetse and Grass Creek Basin quadrangles, Wyoming: U.S. Geol.
Survey, Prof. Paper 145, 111 pp., 10 figs., 32 pls.

Stanton and Hatcher, 1905, Geology and plaeontology of the Judith
River beds. USGS, B 257: 128 pp.

Fossils were identified by W. A. Cobban. These collections have U.S.

Geological Survey Mesozoic locality number, such as D3278, and are kept

at the Federal Center, Denver, Colo.
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Section 1

Section of St. Mary River Formations Montana Group (Two Medicine,
Virgelle, and Telegraph Creek Formations) and Marias River Shale
exposed along Montana State Highway 20 near crossing of Dearborn
River about 6 miles west of Bowmans Corners. Section measured by
L. G. Schultz and J. R. Gill in 1961 by plane table and Jacobs Staff
starting in the Marias River Shale in about the SEl/4 NE1/4 SEl/4
sec. 16 and continuing westward along the highway ending in the lower
part of the St. Mary River Formation in about the NE1/4 SW 1/4 SW 1/4
sec. 21, T. 17 N., R. 5 W., Lewis and Clark County, Mont.
Thickness
St. Mary River Formation (part): Ft
41 Claystone, greenish- to olive-gray; sandy-———-—---———— 105.0
40 Sandstone, light—greenish-gray; fine- to medium-
grained; calcareous; crossbedded; fragments of
carbonaceous material on bedding planes—————————— 3.0
39 Claystone, greenish- to olive-gray; sandy; limy; 1.3-
ft-thick bentonite 13 ft above base; two thin beds
of green sandstone at 31 and 28 ft above base;

contains numerous Crassostrea subtrigonalis and

Corbicula 45.0

Loc. D3630:

Crassostrea subtrigonalis (Evans and Shumard)

Corbicula sp.

(No page 3 or 4)



Thickness
St. Mary River Formation (part)--Continued Ft
38 Covered; weathers to a frothy green surface;

apparently unit consists of sandy greenish-gray

limy claystone - 135.0
Total St. Mary River Formation measured--——-——-- 288.0
Two Medicine Formation:
37 Tuff, silicified, light-greenish-gray with some

red mottling in upper part; thin bedded;

biotitic~~——- - - 5.0
36 Claystone, greenish-gray; sandy; very limy—--—————- 15.0
35 Tuff, silicified, very light greenish gray—-—-————- 1.0

34 Volcanic sandstone, very light greenish gray to dark-
greenish-gray; medium-grained with lenses and layers
of fine, coarse, and conglomeratic volcanic
material; limy; hard ridge former; crossbedded;
contains small grains of red heulandite-—————————~ 70.0
33 Volcanic claystone, light-olive-gray; silty; weakly
calcareous; some heulandite; becomes dark greenish

gray and sandy in upper 30 ft; forms saddle between

adjacent units—————-—————— 120.0
32 Volcanic sandstone, alternating layers of green and

maroon; medium—-grained; clayey; capped by 2-ft-thick

bed of clayey conglomeratic sandstone 70.0
31 Tuff, light-brown; bentonitic; thin-bedded; several.

thin layers of silicified tuff; fdrﬁé'conspicuous

light~-brown band on outcrop - - 12.0
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Thickness
Two Medicine Formation--Continued: Ft

30 Volcanic sandstone, greenish-gray with some maroon

layers; coarse-grained; clayey; calcareous;

a 4-ft-thick bed of conglomeratic volcanic sandstone

at 9 ft above base and an 8-ft-thick bed 37 ft above

base; a 2-ft-thick bed of light-greenish-gray

medium-grained sandstone 78 ft above base-==—==—=———- 90.0
29 Bentonite and tuff interbedded, white; bentonite,

gritty and limy; tuff, silicified, dominant in

upper part, thin-bedded-----——-—-ememmmmm 15.0
28 Poorly exposed; apparently fine-grained green and

maroon volcanic sandstone with thin beds of

conglomeratic sandstone containing pebbles of volcanic

rock at base and 45 ft above base; unit contains

some beds of very sandy volcanic claystone-———————-= 185.0
27 Tuff, very light gray; silicified; thin-bedded with

some soft layers of bentonite-———-——-———————c—mmmuu 12.0
26 Volcanic sandstone, dark-gray to dark-purple; coarse-

grained; abundant volcanic pebbles; abundant red grains

of heulandite; crossbedded; middle part of unit

contains some fine~grained clayey sandstone-———————- 60.0



Thickness
Two Medicine Formation--Continued Ft
25 Volcanic sandstone, dark-olive-gray with several
reddish bands; fine- to medium-grained with some
layers of volcanic siltstone; argillaceous;
abundant red grains of heulandite; unit weathers to form

saddle with several small ridges in lower 30

ft; contains two prominent coarse-grained ridge-

forming sandstone beds in middle 265.0
24 Volcanic sandstone, dark-olive; fine- to medium-

grained; generally hard with thin beds of soft

clayey sandstone; lower 7 ft coarse-grained and

conglomeratic containing abundant red grains of

heulandite; coarse-grained heulanditic sandstone

with abundant green clay pebbles 60 ft above base;

a 2-ft-thick bright-green sandstone at top; unit

weathers to form several bare dark ridges—————-——- 170.0
23 Partly covered; unit appears to consist of brownish-black

to dark-green silty volcanic claystone; the upper 10

ft is exposed and consists of green silty claystone.

South of the highway, 25 ft of brownish-black silty

volcanic claystone is exposed in lower part of unit- 120.0

e



Thickness
Two Medicine Formation--Continued Ft
22 Volcanic sandstone; interbedded maroon and green,
soft, fine-grained, clayey sandstone and medium-

grained green and buff sandstone; brown hard sandstone

concretions are abundant; red grains of heulandite

common~--- —— - mmemeemee—— 155.0

21 Volcanic sandstone, very dusky reddish purple with
local green mottling; fine-grained; limy; a 4~ft-thick
bed of coarse~grained crossbedded conglomeratic
volcanic sandstone at base; an 11-ft-thick bed at 70 ft
and a 5-ft~thick bed a 93 ft above base; conglomerate

pebbles of volcanic rock and claystone; unit forms

conspicuous dark-maroon outcrop-- —— 130.0
20 Volcanic claystone interbedded with minor amounts

of volcanic sandstone; claystone, dusky-reddish-

purple with some green, sandy; sandstone,

fine~grained, locally coarse-grained, ledge

forming e e e e —_— 130.0
19 Poorly exposed; includes both green and maroon

volcanic~rich sandy claystone and some thin beds

of ledge-forming sandstone- - 85.0
18 Tuff, greenish-gray; sandy; soft, appears ashy;

calcareous- — ——— - _— 45.0




Thickness
Two Medicine Formation~-Continued Ft
17 Tuff, grayish-yellow-green; limy; fine~ to medium~
grained; some pumice fragments; top exposed at
northwest bridge abuttment over Dearborn River;

middle and lower parts poorly exposed; base exposed

south of highway at water level on east side of

river—-- e e e e e e e e e 85.0
16 Tuff, greenish-gray; limy; very hard; silicified;

forms prominent brownish-~gray weathering ridge north

and south of line of section--—- -  65.0
15 Tuff, pale~green; fragmental; limy; abundant large

pumice fragments; forms bight-green outcrop south

of highway; very clayey—-—————— 25.0
14 Covered; small outcrops in lower part show very

sandy brownish-gray volcanic-rich claystone and one

thin bentonite. North of road, the upper part of

this unit consists of coarse-~grained limy grayish-

red volcanic sandstone that contains pebbles to cobbles

of angular to subrounded fragments of greensih-gray

welded tuff, and light-greenish-gray, red, and

reddish~brown fragments of porphyritic volcanic

rock e~ 145.0
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Thickness
Two Medicine Formation--Continued Ft
13 Sill, rhyolite, light-gray; calcareous; columnar
jointing; forms white cliff; slightly discordant
with bedding and apparently crops out in the upper
part of unit 14 north of road (thickness not included

in thickness of formation)--——————————mm——. —— 25.0

12 Volcanic sandstone, brownish-gray to grayish-red;

fine- to coarse-grained; limy- - 55.0
11 Poorly exposed; lowerpart contains green and
brownish-gray limy sandy claystone and sandstone

and upper part contains greenish-gray silty

claystone——=—=—=—=———————————— - - 70.0
Two Medicine Formation (nonvolcanic-rich part):
10 Sandstone, light~yellowish-gray; fine~ to medium-
grained; thin-bedded to crossbedded; limy;
moderately hard; weathers light brownish gray to
brownish gray; forms ridge; first unit exposed
on north side of highway east of bridge--———--———- 55.0
9 (Claystone and sandstone interbedded; claystone, silty,
greenish~gray and slightly limy; sandstone, greenish~
gray, fine-grained, limy in beds from 1- to 2-ft~-thick,
some buff-weathering crossbedded tuffaceous sandstone;
some dark-gray slightly carbonaceous shale in lower

70 ft of unit- - —————= ...330.0

-



Thickness
Two Medicine Formation (nonvolcanic-rich part)--Continued Ft
8 Shale, claystone, and sandstone interbedded; shale,
medium~ to dark-gray, silty; claystone, greenish-
gray; sandstone, greenish-gray and very fine grained;
a few thin impure beds of coal and carbonaceous shale
in lower 15 ft; several thin, 0.05~ to 0.3-ft-thick

beds of light-brown gritty bentonite in lower part;

unit is fossiliferous--—--- - 60.0

Loc. D763:
Corbula n. sp.
Total Two Medicine Formation————————————e—————— 2670.0
Virgelle Sandstone:
7 Sandstone, light-greenish- to yellowish-gray;
medium~-grained; limy; crossbedded; weathers buff;
at top of unit, a 1- to 2-ft-~thick bed of magnetite-
rich hard sandstone that forms a dark-brown weathering
caprock; upper part of unit is fossiliferous----- 38.0
Loc. D3629 (top of unit):

Inoceramus lundbreckensis McLearn

6 Shale, claystone, and sandstone interbedded; shale,
medium~ to dark-gray, silty with carbonaceous layers;
claystone, greenish-gray; sandstone in medium-grained
thin beds that weather buff; a 0.5-ft-thick bed of

black coaly shale 26 ft above base=====—w—m—me———— 30.0

-



Thickness
Virgelle Sandstone--Continued Ft
5 Sandstone, light-greenish-gray to yellowish-gray;
medium-grained; limy; biotitic; medium-bedded;
locally crossbedded, weathers buff-—————————eee- 60.0
5B Shale and sandstone interlaminated; shale, dark-gray,
sandy; sandstone, light-gray, subordinate to shale
and in thin beds less than 0.1 ft thick-—-—====—- 5.0
5a Sandstone, light-gray, fine- to medium-grained; thin-
to massive-bedded; a few shaly partings; lower part
poorly exposed-—m———mmm—— e ———— e e 65.0
Total Virgelle Sandstone-~——=—mmm—memme—cem———— 198.0
Telegraph Creek Formation:
4  Sandstone and shale interlaminated; sandstone, very
fine grained, very light olive gray, limy, biotitic,
thin-bedded; shale, medium-olive-gray, very silty, limy,
small carbonaceous flecks on bedding planes; a 0.3-ft-

thick bentonite bed 55 ft above base————————————— 160.0

Total Telegraph Creek Formation—--————————=m=—m 160.0
Marias River Shale (part):
3 Shale, olive-gray, very silty; micaceous; slightly
limy; contains thin laminae of very fine grained

sandstone; lower part poorly exposed; a 0.5-ft-thick

1imy bentonite 50 ft below top -——=—= 160.0



Thickness

Marias River Shale (part)--Continued Tt

2 Tuff, light-gray; silicified; biotitic; ridge

former—— 5.0

1 Shale, like unit 3; poorly exposed; not measured----

Marias River Shale measured-—-——- - 165.0

_//:/‘



Section 2
Composite section of rocks of the Miner Creek Formation and the underlying
Montana Group measured by J. R. Gill and W. R. Vaughn in the vicinity of
Loweth and Bruno siding on the Milwaukee, St. Paul and Pacific Railroad,
Meagher County, Mont. Section of the Lennep Sandstone and Bearpaw Shale
measured in the SW 1/4 SW 1/4 and NE 1/4 SW 1/4 sec. 15, T. 7 N., R. 8
E., and section of upper part of Eagle Sandstone, Claggett Shale, and
Judith River Formation measured from the SW 1/4 NW 1/4 to the NE 1/4 NE
1/4 sec. 17, T. 7 N., R. 9 E. A supplemental section of the Claggett
Shale was measured in the SE 1/4 NE 1/4 sec. 14, T. 6 N., R. 8 E.
Thickness
Miner Creek Formation: Ft
102 Claystone and volcanic sandstone; claystone,
grayish-green, sandy; sandstone, grayish~yellow-
green, coarse-grained; contains abundant red grains

of heulandite; not measured in detail, approximate

thickness - 785.0
Lennep Sandstone:
101 Volcanic sandstone, olive-gray, fine- to medium-
grained with local lenses of andesite pebble

conglomerate; thin-bedded; weathers into small

tan fragments; slope former——---- 75.0
100 Volcanic sandstone, greenish-gray; fine-grained;

weathers dark yellowish brown, hard--——————em——- 5.0



Thickness

Lennep Sandstone--Continued Ft
99 Volcanic sandstone and siltstone interbedded;
greenish-gray; locally mottled with patches of
gray-weathering analcite cement; weathers to
small pale-yellowish~brown angular fragments;

contains a layer of gray- to brown-weathering-

fossiliferous sandy limestone concretions at

10 ft above base - 70.0

Loc. D4172:

Phelopteria linguaeformis (Evans and Shumard)

Cymella montanensis (Henderson)

Baculites sp.

Placenticeras meeki Boehm

98 Volcanic sandstone, brown, fine- to medium-grained,

forms prominent dark-brown weathering ridge----- 25.0
97 Volcanic sandstone, pale-yellowish~brown, thin-

bedded; weathers to moderate yellowish-brown

thin plates; contains an 8-ft-thick bed of hard

sandstone at base- - - 96.0

96 Volcanic sandstone and siltstone interbedded;
banded, pale-yellowish-brown and moderate yellowish-
brown; contains a l-ft-thick bed of grayish-orange
sandy claystone at 25 ft above base and a 1-ft-thick

bed of bentonite at 10 ft above base-——=—————-—- - .130.0

-y b -



Thickness
Lennep Sandstone--Continued Ft
95 Bentonite, grayish-yellow, highly swelling—————=—— 1.0
94 Siltstone, claystone and volcanic sandstone inter-
bedded, olive-green to greenish-brown; contains

a few layers of sandy limestone concretions in lower

part—— 118.0

Thickness Lennep Sandstone 520.0
Bearpaw Shale:
93 Shale, medium-dark-gray, silty to sandy; contains a

layer of dark-gray limestone concretions about

15 ft below top —— 30.0

92 Bentonite, grayish-yellow to pale-olive, poorly

swelling- —— —— 1.0
91 Shale, medium-dark-gray, silty- 5.0
90 Bentonite, dark-yellowish-orange, nonswelling—--—--—- 0.5

89 Shale, olive-gray, silty; contains a layer of limestone

concretions about 10 ft below top-- 18.0

88 Bentonite, grayish-yellow to dark-yellowish-orange,

nonswelling, granular texture-- —— — 2.8
87 Shale, olive-gray, silty- - - 31.0
86 Bentonite, dark-yellowish-orange, nonswelling—-——— 0.6
85 Shale, like unit 87 27.0
84 Bentonite, grayish-yellow, nonswelling--——-—-——————- 2.1

g



Bearpaw

83

82
81
80
79
78
77

76

75
74
73
72

71

70
69

68

Thickness

Shale--Cont inued

Shale, line unit 87; contains a layer of limestone
concretions about 15 ft above base————————————-—

Bentonite, line unit 84————mm e

Shale, line unit 87—

Ft

59.0

1.6

8.0

Bentonite, like unit 86—=—————— e

Shale, like unit 87---—————— - - -

Bentonite, like unit 86-- -

Shale, like unit 87—————m e

Volcanic ash, yellowish-gray, medium-grained,

partly altered to bentonite~———=—=——w—-

Shale, like unit 87-———————aw- -

Bentonite, like unit 84-—————————

Shale, like unit 87---- - ——————

Bentonite, like unit 84=—m—mm———mae-

Shale, dark-gray, silty; contains a few limestone

concretiong—————————————————— ———
Bentonite, pale-yellowish-gray, gritty, biotitic---

Shale, dark-gray; silty to sandy- -

0.3

27.0

0.2

5.5

0.5

8.0

0.8

2.8

2.0

38.5

Shale, olive-gray, silty, lower 30 ft poorly exposed 60.0

Thickness of Bearpaw Shale~=—=—==wemmmmmm s



The following section was measured south of Bruno rail siding from SW

1/4 NW 1/4 to the NE 1/4 NE 1/4 sec. 17, T. 7 N., R. 9 E., Meagher County,

Mont.
Thickness
Judith River Formation; Ft

67 Bentonite, yellowish-brown, waxy, nonswelling——-—-- 3.0
66 Claystone, olive-green, silty to sandy, volcanic-

richee—— e e e e e 4.0
65 Bentonite, pale-yellowish-gray, very ashy,

nonswelling————————— e e 6.0
64 Claystone, like unit 66———————— s 25.0
63 Bentonite, pale-yellowish-green at base, brown

and impure at top, nonswelling---—-—=———-———————e——— 2.8
62 Claystone, like unit 66=————=——m—— e 16.2
61 Volcanic ash, pale-yellowish-brown, biotitic,

highly altered-——=———==——r— e 1.0
60 Claystone like unit 66-—————~———m——e—mm— e 15.0
59 Bentonite, pale-yellowish-gray, nonswelling--—————- 5.0
58 Claystone, olive-green in lower part grading up

into dusky-yellowish-green in upper part; silty

to sandy, weathers to a soft granular textured

Slope———mm e e e e e 50.0
57 Bentonite, pale-yellowish-brown, nonswelling,

EranUl ar—— = e e e e e e e e 3.7

~/ T



Thickness
Judith River Formation--Continued Ft

56 C(Claystone, olive-green, volcanic-rich, abundant

red grains of heulandite; contains thin lenses

of olive-green fine-grained volcanic sandstone---  90.0
55 Ash, silicified, pale-green to light-gray, interbedded

with thin layers of pale-yellowish-gray biotitic

bentonites; ridge former-----—--————--————m————e o 5.2
54 (Claystone, dark-olive-green, volcanic-rich; contains

4 thin lenses of olive-green volcanic sandstone-- 60.0
53 Bentonite, pale-yellowish-green, nonswelling;

contains abundant pink to red grains of

heulandite-———=———=——m o 0.7
52 Claystone, dark-greenish-gray, silty to sandy;

grades up into dark-green volcanic-rich

siltstone that contains abundant red grains

of heulandite-—--————~————— 85.0
51 Bentonite, olive-gray at base grading up into

moderate~pink at top; contains abundant

grains of heulandite-—-—--—————— e 1.2
50 Claystone, greenish-gray, silty, volcanic-rich,

and volcanic-rich siltstone; contains 8-ft-

thick bed of medium-grained, greenish-gray

volcanic sandstone 10 ft below top-----==-——===—e- 55.0

49 Bentonite, dark-gray, impure, nonswelling---------- 1.3



Thickness

Judith River Formation--Continued

48

47

46

45

44

43

42

41

40

39

Claystone, greenish-—gray=——————mm————————— e e e e

Bentonite, light-yellowish~gray, nonswelling—————--

Claystone, greenish~gray, sandy-----
Sill, 12 ft thick, thickness not included in

measured section- —_— ————

Claystone, like unit 46-———————mmm e

Bentonite, light-olive~gray, granular texture,

nonswelling————————————- - -
Claystone, siltstone and fine~grained lenticular
sandstone, volcanic richj; ranges in color from

dusky yellow green to greenish black; contains

9.0

a few thin soft beds of light-olive-gray to grayish-

yellow bentonite=—————mm e ————— e e e 40.0
Sandstone, dark-green, medium grained to pebbly;

volcanic~rich, lenticluar, hard; contains coatings

of reddish-brown heulandite on fractures,

weathers brown--- - 8.0
Claystone, green, sandy, volcanic rich--—-———=—————v 12.0
Sanadstone, like unit 4l-—————————m——_— —— . ——— 8.0

‘o?/~



Thickness
Judith River Formation--Continued Ft

38 C(Claystone and siltstone, volcanic rich; weathers

much darker than underlying unit; claystone in

lower part is dusky yellowish brown with some

thin beds of grayish-olive-green, sandy mudstone;

a 2-ft-thick bed of green volcanic claystone near

middle of unit; upper part contains red and green

volcanic claystone with a few lenses of gray

volcanic-rich coarse-grained sandstone; reddish-

brown grains of heulandite abundant throughout;

unit forms valley——————————————m e 200.0
37 Shale and sandstone interbedded; unit much less

volcanic rich and lighter in color than overlying

rocks; sandstone in beds 1 ft to 2.5 ft thick,

light gray, fine-grained, hard, limy; shales are

light olive gray to dark gray, sandy, and weather

yvellowish gray; sandstones in middle of unit

contain more volcanic material than those in

lower and upper partS§———-——————-m———m—— 230.0
36 Covered, appears to consist of dark-gray, soft

sandy shale-————=——————— e 110.0

/‘2_
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Thickness

Judith River Formation--Continued

35

34

33

32

31

30

29

28

27

26

25

Shale and sandstone, like unit 37 except thin
beds of sandstone are medium to coarse grained,
pale olive to grayish olive, volcanic~rich

and weather light brown; contains some sandy

claystone in upper part---- —— ——

Bentonite, yellowish-orange, granular texture,
nonswelling, uppermost unit in a 183 ft thick
sequence light- and dark-banded beds of

probably brackish-water origin-

Shale, dusky-yellow, sandy and silty; contains
layer of brown-weathering limy siltstone
concretiong— === e e e e e e

Shale, grayish-brown to dark-gray, silty to sandy--

Volcanic ash, grayish-orange, bentonitic————=—v—=——-

Shale, dusky-yellow, silty to sandy——=—————sc———e—u-

Shale, like unit 32 —_—

Shale, like unit 30-——-—— e

Shale, like unit 32 except for a 1.5-ft thick

bed of siltstone at top
Shale, like unit 30----——-—--—————————————

Shale, like unit 32 except for 0.8-ft thick bed

of sandstone at top-————————- - —

rfa,q

~ e

140.Q

2.5

4,5

11.0

3.0

9.5

8.0

9.5

9.0

5.0

3.5



Judith River Formation--Continued

24  Shale, like unit 30 except for thin bed of

sandstone at top

23 Shale, like unit 32-- _—

22 Shale, like unit 30--—--—- - -

21 Claystone, dark gray, sandy-—-——-——————————me——r————

20 Claystone, dusky yellow, sandy--- -

19 Sandstone, pale-yellowish-brown, fine- to medium-

grained, tuffaceous--

18 Shale, dark-brown to reddish-brown, carbonaceous,

contains 3 beds of dark-gray noncalcareous shale-

Thickness

Ft

4.5

16.5

8.0

9.5

6.0

6.5

13.5

17 Shale, dark-brown grading up into black carbonaceous

shale at top-——--

16 Shale, like unit 30-

15 Sandstone, light-olive-gray, very fine grained;

weathers pale olive, hard
14 Shale, weathers grayish orange; 1.5-ft thick

fine grained, light-olive-gray sandstone 3 ft

below top; unit contains brackish-water fossils;

collected in 1957 by H. A. Tourtelot

Loc. D1607:

Crassostrea subtrigonalis (Evans and Shumard)?

Anomia micronema Meek?

Corbula aff. C. undifera Meek

10.0

7.5

15.0

[ee}
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Thickness

Judith River Formation--Continued
Corbicula sp.
Dircella? sp.
Thickness of Judith River Formation-—--——=———=——
Parkman Sandstone:

13 Sandstone, light-gray, salt and pepper with dark
mineral grains concentrated at base of low-angle
crossbeds; fine~ to medium-grained; locally
contains placer-like accumulations of dark
heavy mineral grains; contains Ophiomorpha---—-—-

12 Sandstone and shale interbedded, sandstone in
thin beds, light-gray, fine grained; shale,

medium-dark-gray, nonsandy; gradational with

overlying sandstone-— - -
Thickness of Parkman Sandstone-——=—————————————-
Claggett Shale:
11 Covered; a few miles to the south in the
SE 1/4 NE 1/4 sec. 16, T. 6 N., R. 8 E.,
about 65 ft of medium-gray marine shale
containing thin layers of pale-yellowish-
gray soft sandstone is exposed in this interval;
sandstone contain abundant borings, worm trails

and Ohpiomorpha; unit contains several layers

1,380.0

50.0

of dark-gray to brown-weathering nonfossiliferous

limestone concretion--- R




Thickness
Claggett Shale--Continued Ft

Loc. D4200, from sandstone in upper part of unit:
Cymbophora sp.
Inferred thickness of Claggett Shale——————————- 65.0
Eagle Sandstone:
10 Covered; to the south this interval contains dark-
yellowish-orange-weathering sandy claystone and

shale with at least two beds of grayish-olive-

green volcanic-rich sandstone—— - —— 85.0
9 Poorly exposed; consists of grayish-orange to olive-

green silty and sandy claystone containing thin

beds of fine-grained volcanic-rich sandstone; a

1-ft-thick bed of dark-brown to black carbonaceous

shale in middle of unit; weathers to a moderate

yellowish-brown outcrop ————————— e 278.0

8 Clay, black, lignitic - — —_—— 2.0
7 Sandstone, pale-olive to light-gray, fine- to medium-
grained, soft; contains 4 hard layers of dark
brown weathering concretionary sandstone; capped

by a 3-ft-thick white sandstone 73.0




Thickness
Eagle Sandstone--Continued Ft
6 Sandstone and shale interbedded; sandstone is
moderate yellowish brown with much limonite
stain, fine grained and in thin discontinuous
beds; shale is grayish brown and slightly
carbonaceous, dominant lithology in lower
12 ft; a bed of brackish-water fossils at
12 and 17 ft above base; unit is capped by a
thin layer of small claystone and rounded chert

pebbles——~——~—— - e 26.0

Loc. D4174, 12 and 17 ft above base:
Crassostrea sp.

Corbula subtrigonalis Meek and Hayden

Dircella? sp.

Remarks: Brackish-water assemblage

5 Shale, black, carbonaceous--- - 0.6

4 Sandstone, light-gray, fine-grained, clayey,

SOft——m e e —— 20.0

L}
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Eagle Sandstone--Continued
Virgelle Sandstone Member:

3 Sandstone, light-gray, fine-grained, massive;
contains thin lenses of olive green andesitic
sandstone that weathers brown; unit capped by
a 5.5-ft-thick bed of greenish-brown-weathering
sandstone that is rich in magnetite; unit
contains limy irregular masses and concretions
of brown-weathering sandstone—=——=——=m—mm————————

Thickness of Virgelle Sandstone Member—————————

Thickness of Eagle Sandstone ——
Telegraph Creek Formation:
2 Sandstone and shale interbedded; light-olive-
gray, fine-grained, thin-bedded; abundant
worm trails; upper part poorly exposed-—————————-
1 Sandstone, siltstone and shale interlaminated;
pale-yellowish-gray, sandstone are very fine
grained and weather to thin plates that litter
the outcrop; unit contains two layers of dark-
gray limestone concretions near middle and
several thin beds of grayish-olive andesitic
sandstone about 25 ft above base; upper part
of unit is very soft and poorly exposed-——————==——-
Loc. D4175, at base:

Inoceramus platinus Logan

._?g,.

Thickness

120.0

120.0

604.6

160.0

610.0



Thickness
Telegraph Creek Formation--Continued Ft
Ostrea sp.

Baculites codyensis Reeside (late form)

Clioscaphites vermiformis (Meek and Hayden)

Loc. D4176, 250 ft above base:

Inoceramus platinus Logan

Ostrea sp.
Baculites cf. B. asper Morton

Clioscaphites choteauensis Cobban?

Thickness of Telegraph Creek Formation

measured-——- —— 770.0



Section 3
Composite section measured by J. R. Gill and L. G. Schultz in 1961 on
the south side of Shawmut anticline and big Elk Dome, Wheatland County,
Mont. Part of Hell Creek Formation and Lennep Sandstone measured in NE
1/4 SW 1/4 sec. 15, T. 6 N., R. 16 E., Wheatland County, Mont. The Colorado
Shale is not part of the Montana Group.
Thickness

Hell Creek Formation (part): Ft

Covered- J— -

55 Sandstone, pale-yellowish-gray, fine-grained, arkosic,

clayey, crossbedded, lenticular; contains a layer

of l.5-ft-diameter brown-weathering calcareous

sandstone concretions 2 ft above base~——————=——mm 18.0
54 (Claystone, olive-~gray to medium~dark-gray; weathers

to pale yellowish gray, light greenish gray and

light gray with rare streaks of red; forms badlands-36.0
53 (Claystone, dusky-yellow, contains discontinuous

lenses of fine-grained sandstone; a 2-ft-thick bed

of dark-brown to black bentonitic claystone

at 8 ft above base- - 70.0
52 Sandstone, greenish-gray, coarse-grained at base,

fine-grained at top, crossbedded, local ridge

former- 15.0

51 Claystone, dusky-yellow, sandy; contains a few

thin lenticular beds of sandstone- ——— 89.0

-30-



Thickness

Hell Creek Formation (part)--Continued
50 Bentonite, olive-gray, highly swelling, weathers

to a deep frothy surface, has a hard siliceous

49 Volcanic claystone, siltstone and discontinuous
lenses of sandstone, yellowish~gray, dusky-
yellow and greenish-gray; red grains of
heulandite are abundant; a 5-ft-thick coarse-
grained channel sandstone containing dinosaur
bones occurs 38 ft above base~———————————————————

48 Claystone, medium~dark, bentonitic; weathers to a

frothy surface- -
47 Shale, reddish-brown, carbonaceous———————————cm—————
Thickness of Hell Creek Formation measured----
Lennep Sandstone:

46 Sandstone and shale interbedded, light-olive-gray;
sandstone, medium-grained, hard, contains
abundant worm trails and a few Ophiomorpha--—----

45 Sandstone, light-olive-gray, fine- to medium-graine

calcareous, thin-bedded, ledge-former; contains

44 Claystone, grayish-olive in lower part, olive-

gray in upper part; silty to sandy-—-——-————————

3.0

50.0

12.0

d,



Thickness
Lennep Sandstone--Continued Ft
43 Volcanic sandstone; grayish-olive, fine-grained;
clayey, thin-bedded; contains several layers of
moderate brown-weathering sandstone concretions

in upper part; capped by a 0.5-ft-thick bed of

moderate-brown-weathering hard sandstone; contains

abundant Ophiomorpha-- e e e e 12.0
42 Sandstone, pale-yellowish-gray, fine- to medium-
grained, thin-bedded to massive with low-angle

crossbeds; weathers light-gray; contains abundant

Ophiomorpha; ledge former - ——————— 34,0
Thickness of Lennep Sandstone- 112.0

Following section measured near the center of sec. 23, T. 6 N., R. 15 E.,
Wheatland County, Mont.
Bearpaw Shale:
41 Shale, dark- to medium—-gray, silty; weathers dark
gray to brownish gray; numerous thin beds of tan-
weathering very fine grained sandstone in upper
25 ft; three layers of sparsely fossiliferous
dark-gray to brown-weathering calcareous

siltstone concretions at 235, 170, and 100 ft

above base-- —— O Y o W 0
Loc. D3628, 170 ft above base:

Baculites eliasi Cobban?




Thickness

Bearpaw Shale--Continued Ft
Loc. D3627, 100 ft above base:

Nymphalucina occidentalis (Morton)

40 Covered in stream valley; probably like unit 4l1--——  75.0
39 Shale, dark-gray to black, flaky; numerous layers

of dark-gray fossiliferous tan-weathering

septarian limestone concretions; a few thin beds

of light~gray orange-weathering bentonite.

A thin lens of light-brown-weathering fine-

to medium-grained sandstone about 40 ft above base,

and a 0.3-ft-thick hard bed of light-gray fine-

to medium~grained unaltered ash at 35 ft above

base—=——=———— ————————————— - 75.0
Loc. D3626, upper 10 ft of unit:

Baculites cuneatus Cobban

Placenticeras meeki Boehm

38 Shale, similar to unit 39, with numerous beds of
orange-weathering ashy bentonite, and gray- and
brown-weathering sparsely fossiliferous
septarian limestone concretions; a 2.5-ft-thick
bed of light-gray bentonite about 75 ft above
base, and a 3-ft-thick bed at the base-~—=——=——=—— 110.6

Loc. D3625, 100 ft above base:

Baculites compressus Say subsp. robinsoni Cobban

- Z3 -



Thickness

Bearpaw Shale--Continued Ft

Hoploscaphites sp.

Placenticeras meeki Boehm

Loc. D3624, 5 to 25 ft above base:

Baculites compressus Say subsp. robinsoni Cobban

Placenticeras meeki Boehm

37 Shale, similar to unit 39, poorly exposed along
line of section. Contains a few layers of gray-
to brown-weathering septarian limestone
CONCYeLIOMS——m e e e e e e e e e e 150.0
36 Shale, similar to unit 39; contains numerous beds of
pale-olive-gray bentonite associated with thin
beds of light-gray bentonite shale; 1.5- and 4-ft-
thick bentonite beds at base and at 7 ft above base;
1-, 1.5- 2,~ and 1-ft~thick bentonite beds at 60, 76,
and 90 ft above base and at top of unit; five
other beds, less than 0.5 ft in thickness, are
present in upper 40 ft of unit. Large oval 3-
by 5-ft reddish-brown weathering silty septarian

limestone concretions occur at 55 ft above base-- 100.0

Thickness of Bearpaw Shale————————c—cmmemmmmm—— 840.0



Thickness
Judith River Formation: Fr
35 Volcanic siltstone, claystone and sandstone interbedded,
greenish-gray; about 12 layers of ridge-forming
greenish-gray volcanic sandstone less than 2 ft
thick; several beds of dark-reddish-brown
carbonaceous shale in upper part; unit poorly
exposed-————=——m— e 430.0
Lower part of section measured near the Cen. sec. 18, T. 6 N., R. 16
E., Wheatland County, Mont.
34 Sandstone, fine- to medium-grained, greenish-
gray, calcareous, thin- and crossbedded, forms
two ridges in upper and middle part; rest of unit
is softer greenish clayey sandstone and sandy claystone;

contains dinosaur bone fragments; sandstones

form a series of fairly prominent parallel

33 Sandstone, fine-grained, light-greenish-gray,
calcareous, crossbedded, forms three ridges separated
by greenish-gray argillaceous siltstone; uppermost
sandstone forms prominent dark-brown dip slope--- 65.0
32 Shale, silty, carbonaceous, black plant fragments
with some medium-gray claystone in upper part---- 30.0

Thickness Judith River Formation--------——-=—-—- 555.0

S e



Thickness
Parkman Sandstone: Ft
31 Sandstone, yellowish~gray, fine~ to medium-grained,
calcareous, soft, poorly exposed-——————————————— 55.0
30 Sandstone, yellowish-gray, fine~grained, calcareous
massive, crossbedded; contains Ophiomorpha------- 30.0
29 Sandstone, yellowish-gray, fine-grained, calcareous,
thin-bedded, ripple marked; contains thin beds of
silty shale in upper part; rare limestone concretions
in middle; lower 2 ft forms persistent ledge———-- 50.0
Thickness of Parkman Sandstone-——=———————m—————— 135.0
Claggett Shale:

28 Poorly exposed; seems to be thin beds of shale

and soft fine-grained sandstone - 65.0
27 Sandstone, light-olive~gray, fine~ to medium~

grained, very calcareous, soft; few iron-cemented

layers form minor ridges—-—-————————— - 25.0
26 Sandstone and shale interbedded, light-olive~gray,

very fine grained, thin-bedded, calcareous~——=---— 35.0
25 Sandstone, fine-grained, light-olive-gray, calcareous- 5.0
24 Shale, light-olive-gray to oliv<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>