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| Sandstone, conglomeratic

May be imbricated and
crossbedded

_— Sandstone, massive

Sandstone with moderately or
steeply dipping trough sets
(greater than 10 degree dip)
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Sandstone with ripple marks

Sandstone with horizontal
lamination

Limestone, crystalline

Limestone, micritic

Siltstone, may include ripples,
horizontal lamination, or may
be structureless with
bioturbation

Siltstone, shaley

Mudstone or claystone,
nonvolcanic or volcanic

Mudstone, commonly porcellanitic
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Tuff

Bentonite, or locally
bentonitic mudstone

IThe numbers shown in this column of the Lima Peaks measured section correspond to the
lithologic unit numbers in Dyman and others (1984) and Tysdal and others (1989a, b). The Lima Peaks
measured section is repeated from Tysdal and others (1989a, b) to establish stratigraphic continuity
with their work to the east in the Snowcrest, Greenhorn, and Madison Ranges. The unit numbers in
this column of the Frying Pan Gulch and Apex measured sections correspond to the lithologic unit
numbers in Dyman (1985a, b). Not all numbers recorded by Dyman (19853, b) are shown because
some units are too thin to be shown at the scale of these sections and because some sections were
partially remeasured (and new data obtained) after the publication of the reports by Dyman; some unit
numbers are repeated, reflecting subdivision of units subsequent to publication of the reports of Dyman.
The unit numbers in this column of the Rock Creek and Trapper Creek measured sections are from
unpublished field data of Tysdal and Dyman. The unit numbers are in sequence with the largest number
representing the youngest or uppermost unit at all measured sections except Rock Creek. At Rock
Creek, unit numbers increase down section and the smallest unit number is 136. The uppermost part of
the unnamed Cretaceous part of the Rock Creek section is not presented here (units 1-135).

2Each section is displayed as a borehole with increasing depth down section, in feet and meters.
Data are presented at a scale of 1 in. = 50 ft. Graphic resolution for individual beds at this scale is 2.5 ft
(beds less than 2.5 ft thick are not displayed). 1 ft = 0.3048 m.

3Arrows at left margin of each graphic section represent center of rock unit and correspond to
unit number in "Sample identification” column and in parentheses in "Description” column.

Feet/meters

FRYING PAN GULCH SECTION
Sec. 30, T. 6 S., R. 9 W., Bond 7.5-minute quadrangle, Beaverhead County, Montana.
(Originally published by Dyman, 1985a, b.)
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Description

Sandstone, yellowish-gray (5Y8/1) to light-olive-gray (5Y6/1);
weathers light-olive-gray (5Y6/1); quartzose; feldspathic; disseminated
carbonaceous matter and coal; limonite stain; highly weathered
outcrop; appears massive with sharp, erosive(?) base.

Mudstone and siltstone, pale-green (10G6/2) to grayish-yellow-green
(5G7/2); very weakly calcareous; poorly fissile; mudstone dominant;
finely disseminated carbonaceous matter; rare limonite stain; thin
interbeds contain hematite nodules as much as 3 cm in diameter;
nodules hard and dense.

Mudstone and shale, medium-gray (N5) to medium-dark-gray (N4);
moderately fissile; weakly calcareous; disseminated carbonaceous
matter.

Mudstone and siltstone, pale-green (10G6/2) to grayish-yellow-green
(5GY7/2); mudstone dominant; very weakly calcareous; limonite stain;
in part hard and dense.

Conglomerate and sandstone, medium-gray (N5) to light-olive-gray
(5Y6/1); weathers brownish-gray (5YR4/1). Conglomerate dominant
with clasts as much as 10 cm in diameter; abundant clasts include dark-
gray porcellanitic mudstone, light-gray quartzite, and color-variant
chert; rare clasts include conglomerate, sandstone, and siltstone; clasts
strongly imbricated. Sandstone, medium- to coarse-grained; rounded to
subangular grains; quartzose; cherty; forms continuous beds and drapes
over conglomerate beds; poorly sorted; well-developed trough
crossbeds. Entire unit channel-like with well-developed erosive base;
base has well-defined flute and tool marks (gutter marks); unit strongly
fractured; continuous for 100 m along strike; laterally grades into
coarse-grained sandstone.

Siltstone and mudstone, light-olive-gray (5Y6/1); very calcareous;
limonite stain; weakly to moderately fissile; bioturbated; finely
disseminated carbonaceous matter; poorly exposed.

Sandstone, light-bluish-gray (5B7/1) to medium-bluish-gray (5B5/1);
weathers olive-gray (5Y4/1); medium- to coarse-grained; very
calcareous; cherty; limonite stain; rounded to subangular grains;
hematite nodules; massive(?) with sharp lower contact; laterally grades
into covered interval.

Sandstone, medium-gray(N4) to dark-gray (N3); weathers from
yellowish-gray (5Y8/1) to dark-yellowish orange (10YR6/6); fine-
grained; micaceous; finely disseminated coal; bioturbated; laterally
discontinuous.

Porcellanitic mudstone, medium-gray (N5) to greenish-gray (5G6/1);
hard and dense; owvular lithophysae as much as 0.3 cm in diameter;
poorly exposed.

Sandstone and conglomerate, pale-yellowish-brown (10YR6/2) to
moderate-yellow-brown (10YR5/4); weathers dusky-yellowish-brown
(10YR2/2). Sandstone predominantly coarse-grained; rounded to
subangular grains; quartzose; cherty; limonite stain. Conglomerate
subordinate with clasts restricted to basal parts of distinct sandstone
beds within unit; clasts predominantly chert, siltstone, and mudstone.

Frying Pan Gulch section--Continued on sheet 2

S1/2 sec

APEX SECTION

.6 and SE1/2 sec. 7, T. 5 S., R. 8 W., Twin Adams Mountain 7.5-minute quadrangle, Beaverhead County, Montana.

(Originally published by Dyman, 1985a, b.)
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Description

Sandstone and conglomerate, moderate-brown (5YR3/4) to olive-gray
(5Y4/1); weathers medium-gray (N5). Sandstone, medium- to coarse-
grained; thick-bedded; trough crossbeds; angular to subrounded grains;
cherty. Conglomerate as thin basal lag unit as thick as 0.3 m.

Siltstone and mudstone, light-gray (N7); weathers medium-light-gray
(N6); very calcareous; predominantly siltstone fining upward to
mudstone; erosive base.

Sandstone, light-gray (N7); weathers medium-light-gray (N6); very fine
grained; well-rounded grains; quartzose; strongly bioturbated with
escape burrows; discontinuous unit with erosive base.

Mudstone, dusky-red (5R3/4) to greenish-gray (5G6/1); weathers from
medium-bluish-gray (5B5/1) to brownish-gray (5YR4/1); moderately
calcareous; strongly bioturbated.

Siltstone and sandstone, greenish-gray (5GY6/1); weathers olive-gray
(5Y4/1). Sandstone, very fine grained; rounded to subrounded grains;
very calcareous. Unit strongly bioturbated with escape burrows; lower
part nodular, with limestone nodules as much as 2 cm in diameter.

Limestone, greenish-gray (5GY6/1); weathers olive-gray (5Y4/1);
medium- to thick-bedded; fossiliferous, with broken unidentified fossil
fragments; strongly bioturbated with escape burrows.

Sandstone and conglomerate, dusky-yellow (5Y6/4); weathers light-
olive-gray (5Y5/2). Sandstone, coarse-grained; medium- to thick-
bedded; very calcareous; lithic-rich and micaceous. Conglomerate clasts
predominantly chert, with clasts as much as 2 cm in diameter; limonite
stain. Unit forms continuous ledge for 30 m along strike; erosive base
with slight upward fining.

Siltstone and mudstone, light-olive-gray (5Y6/1); weathers olive-gray
(5Y4/1); weakly calcareous; fissile; tool marks. Siltstone has poorly
developed ripple lamination. Unit strongly bioturbated with well-
developed burrows; wood fragments on bedding planes; single
impression of bivalve Tellina sp. identified by W.A. Cobban; siltstone
more common near base of unit.

Mudstone, light-olive-gray (5Y6/1); weathers olive-gray (5Y4/1);
weakly calcareous; weakly to strongly fissile; bioturbated; finely
disseminated organic matter.

Sandstone and conglomerate, light-gray (N7) to medium-gray (N5);
weathers from medium-gray (N5) to pale-yellowish-brown (10YR6/2).
Sandstone, fine- to coarse-grained; rounded to subangular grains;
quartzose. Conglomerate clasts as much as 1 cm in diamater; clasts
predominantly dark-gray chert and porcellanite; clasts oriented parrallel
to bedding and imbricated. Unit medium-bedded with rare trough
crossbeds; trough sets as thick as 0.2 m; erosive base; fines upward
and is continuous for 100 m along strike.

Mudstone and siltstone, medium-gray (N5); weathers light-gray (N7);
predominantly mudstone, with thin, discontinuous siltstone beds.
Mudstone porcellanitic and hard; lithophysae as much as 0.5 cm in
diameter.

Apex section—Continued on sheet 2

ROCK CREEK SECTION
Secs. 26, 27,and 28, T. 3 S., R. 10 W., Vipond Park 15-minute quadrangle, Beaverhead County, Montana.
(Measured by R.G. Tysdal and T.S. Dyman, 1987 and 1988.)
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Description

(142) Porcellanite and siltite, light-olive-green to olive-gray; weathers
brownish-gray; weakly to moderately calcareous; pyrite cubes as much
as 3 mm in diameter.

(145) Siltstone, pale-red-purple; weathers gray-green; strongly bioturbated;
weakly calcareous; thin-bedded.

(147) Sandstone, light-green-gray; medium- to coarse-grained; trough
crossbedded with sharp lower contact; weakly calcareous.

(151) Siltstone and mudstone, pale-red-purple with green mottling; strongly
bioturbated; weakly calcareous.

(154) Siltstone, pale-purple; mottled green; weakly calcareous.

(158) Sandstone, light-blue-gray; fine-grained; weakly calcareous; quartzose
and cherty; bed continuous for 10 m along strike.

(162) Sandstene and siltstone, light-bluish-gray; weathers light-greenish-
gray. Sandstone, very fine grained; thick-bedded.

(168) Porcellanite, light-olive-green to brown; strongly fractured.

(172) Porcellanite, light-green.

(173) Siltstone, red-purple; gradational with underlying and overlying units.

(174) Siltstone, greenish-gray; dark blebs (iron?) throughout; highly
fractured.

(175) Siltstone, pale-red-purple; dark blebs (iron?) throughout; highly
fractured.

(189) Conglomerate, several amalgamated beds; crudely imbricated; clast
composition 70% white to gray quartzite, 10% dark-gray chert, 10%
limestone clasts, trace of white chert, and trace of dark-gray
quartzite(?).

(195) Porcellanite, green to olive-gray; two distinct dark-gray zones;
centimeter-scale color banding; small millimeter-scale iron(?) blebs;
fractured.

(196-197) Siltstone and mudstone, dark-gray; fractured.

(199) Sandstone, blue-gray; fine- to medium-grained at base, fine-grained at
top; massive in lower part with small-scale trough crossbeds in middle;
gradational lower contact.

(203-204) Sandstone and siltstone, gray; sandstone fine-grained at base to
fine- and medium-grained at top; low-angle small-scale trough crossbeds
near top.

(212) Porcellanite and limestone, light-olive-green; predominantly porcellanite
with thin, dark-gray limestone near top of unit; moderately calcareous
throughout.

(213) Sandstone, gray; fine-grained; single thin bed with low-angle trough
crossbeds.

(216-218) Siltstone and limestone, light-gray to olive-gray; weathers brown;
siltstone grading up to limestone near top of unit.

(219) Sandstone, light-gray-green; fine-grained; quartzose and weakly
calcareous; laterally discontinuous bed.

(220) Siltstone and mudstone, blue-gray to gray-green; partly covered.

(224) Sandstone, conglomeratic, light-olive-gray; medium- to coarse-grained;
conglomeratic clasts are intraformational mud chips; gutter marks and
flute casts at base of unit; unit fines upward and grades into coarse
siltstone at top.

(225) Porcellanite and siltite, olive-green to dark-gray; weakly to strongly
calcareous.

(228) Sandstone, medium-gray; medium-grained; very calcareous at base,

noncalcareous at top; thick-bedded; lower contact hidden.

Rock Creek section—Continued on sheet 2
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CORRELATION CHART OF LOWER AND UPPER CRETACEOUS BLACKLEAF FORMATION, LIMA PEAKS AREA TO EASTERN PIONEER MOUNTAINS, SOUTHWESTERN MONTANA
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1990

MISCELLANEOUS FIELD STUDIES
MAP MF-2119 (SHEET 1 OF 2)
PAMPHLET ACCOMPANIES MAP

TRAPPER CREEK SECTION
S1/2 secs. 23 and 24, T. 2 S, R. 10 W., Vipond Park 15-minute quadrangle, Beaverhead County, Montana.
(Measured by R.G. Tysdal and T.S. Dyman, 1988.)

Description

Porcellanite, greenish-gray (5GY6/1); hard; strongly fractured; rare
pyrite cubes as much as 2 mm in diameter.

Limestone, light-gray (N7); weathers very light gray and grayish-red
(10YR4/2); fine-grained; silty.

Shale, medium-dark-gray (N4); structureless, well-developed internal
vertical cleavage.

Porcellanite, greenish-gray (5GY6/1); weakly calcareous and silty;
hard.

Shale, medium-dark-gray (N4); structureless, well-developed internal
vertical cleavage.

Mudstone, light-olive-gray (5Y5/2); some rusty-brown weathering on
exposed surfaces; tuffaceous in lower part, porcellanitic in upper part;
small (less than 1 mm diameter) black unidentified blebs throughout.
Limestone, medium-light-gray (N6); weathers very light gray; fine-
grained; silty; burrowed.

Mudstone, siltstone, and porcellanite, olive-green to dark-gray (N4);
rusty-brown weathering on exposed surfaces; thin alternating beds;
distinct dark-gray mudstone near top.

Siltstone and mudstone, red-purple (5RP4/2) to olive-green (5GY6/1);
weakly calcareous; strongly mottled with some banding; color changes
cut across bedding; well-developed vertical cleavage; well-developed
parallel-to-bed burrowing; calcareous nodules as much as 1 cm in
diameter.

(61-63) Mudstone and siltstone, greenish-gray (5G6/1); porcellanitic;

alternating beds of siltstone and mudstone.

Siltstone and mudstone, red-purple (5RP4/2) to olive-green (5GY6/1);
weakly calcareous; strongly mottled with some banding; color changes
cut across bedding.

(57-59) Porcellanite, limestone, and tuff, medium-light-gray (N6) to greenish-

gray (bGY6/1); alternating beds; two, thin (less than 1 m thick)
limestone beds in lower part.

{(54-56) Siltstone and mudstone, light-olive-gray (5Y6/1) to light-brown
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(5Y6/4); predominantly siltstone with brown color dominant, especially
on weathered surfaces; thin-bedded with beds as much as 6 cm thick;
variably calcareous; sharp color contrast with overlying beds.

Covered interval; much brown siltstone in float.

Trapper Creek section—Continued on sheet 2
(Faulted between sample identification numbers 44 and 52.)
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