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Location of measured section Flathead quartzite through Madison limestone—along southwest siope of Shell Mountain, southeastward from head of

Rough

Draw  Amsden formation through Morrison formation—north of Dry Creek near center of sec 35, T 2 S

. R 10 E. Kootenai formation to base

of Livingston ;ormatlon-—extendmg along west side of West Boulder River valley from SW corner sec 26 (unsurveyed), T 3S,R 11 E to NW corner of

sec 19, T

,R 12 E, except the Colorado shale from base of sandstone used for contour horizon upward for 625 feet, which red alos
west side of Boulder River in SE% sec 11, T 3S,R.12E. L R I2E. sec 16.T 25

Livingston formation—lower 900 feet in secs 27and 33, T 1 S,R 12 E., sec 16,T 2 S,

R 12 E, middle 4300 feet in secs 14 and 23, T 1S, R.11 E, and upper 2000 feet in secs 17 and 18, T 1 S,R 11 E and secs 16 and 21, T 1§,
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STRATIGRAPHIC COLUMN

Similar to underlying 2000 feet except that this unit has thin beds of conglomerate consisting
of chert pebbles and smaller amounts of limestone, quartzite, and volcanic rock

Tuff, tuffaceous sandstone, and gray to reddish-gray shale, all interbedded ~Quartz grains
more prominent In tuffaceous sandstone than in underlying 2200 feet and shale not as red
as in the underlying unit

Shale, reddish-gray, gray to yellowish-brown tuff, and gray tuffaceous sandstone; all inter-
bedded Limestone noduies, seemingly unfossiliferous, are common in shale

Tuff, largely fine- to coarse-grained, and tuffaceous sandstone. Thin zone of volcanic breccia
and ate (Weed's ate’’) at base thickens eastward from mapped area

Tuff mostly fine-grained, brown and green, in fower 300 feet. Upper 600 feet, interbedded
fine- and coarse-grained tuff  Dark-brown calcareous round concretions in two beds of
light-brown tuff at top

Sandstone, mostly ledge-forming, and, in thin beds, carbonaceous and bentonitic shale.
Uppermost 30 feet is waxy, probably bentonitic, shale with quartz grains Sandstone
pebbles and thin layers of green hard, probably tuffaceous, shale in lower 25 feet

Sanc:stone, brown to gray, very fine- to medium-grained, and thin beds of carbonaceous and
silty shale

Sandstone, largely, basal part concealed, a Iittle shale in upper 50 feet

Sandstone, ridge-forming, gray, calcareous, contains pebbles of gray chert and quartzite as
much as one-fourth inch m drameter
Concealed, sandstone ledge 80 feet below top

Sandstone, mostly fine- to medium-grained, moderately calcareous, crossbedded, forms
ledges and ridges, weathers very light gray in many outcrops

Largely concealed, shale and ripple-marked sandstone in outcrops

Contains Clioscaphites
choteavens:s

Sandstone, yellowish-gray, mostly fine-grained, ripple-marked, thin-bedded, and a little shale

Largely concealed, some thin beds of sandstone exposed

Shale, dark-gray, silty, with a few rusty-weathered concretions,

a 2-foot ledge-forming sand-
stone at top

Shale, dark-gray, includes 3 or 4 beds of widely spaced 3-foot limestone concretions that contain /noceramus and
several layers of small rusty-weathered hard nodular concretions, mostly not over 4 inches in drameter
in lower part and sandy in upper part. Contains Scaptifes ventricosus, which 1s common in the Niobrara shale

Shale, dark-gray, and gray siitstone, calcareous concretions have abundant fragments of /noceramus, sandstone

in thin layers, hard dark-gray imestone concretions as much as 1 foot in diameter near middle
Shale, dark-gray, slightly silty; yellow con Iimestone ct at base

Largely concealed; probably shale

Sandstone, gray to brown, fine- to coarse-grained, thin bedded in lower 35 feet, more massive
n upper 70 feet

Sandstone, thin-bedded to massive, ledge-forming; calcareous sandstone concretions up to 8
feet across at top

Shale, largely concealed; thin beds of calcareous sandstone in shale; ledge-forming sandstone
that contains dark-gray chert pebbles near base

Concealed except for 10-foot bed of blue siliceous shale and siltstone (porcellanite?) at top
and basal 6-foot sandstone that has black chert pebbles in topmost 1 inch

Concealed

Sandstone, thin-bedded, fine-grained, siliceous, weathers bluish gray, some shale; 1-foot
bed of bentonite 6 feet below top

Shale, black, hard, fissile

Sandstone, mostly thin-bedded, fine-grained, siliceous; black chert-pebble conglomerate in
uppermost 6 inches, very thin layers of hard (siliceous?) shale n sandstone

Largely concealed, thin-bedded fine-grained sandstone at top; a 1-foot bed of bentonite 20
feet below top

Sandstone, prominent ledge-forming, thick-bedded to massive

Contour horizon

Shale, dark-gray, sandy, middle one-third predominantly sandstone.
contam an ammonite of Mowry age Neogastroplites?

Stliceous concretions

Shale, dark-gray, mostly sandy, gray concretions in upper part and a 4-foot bentonite bed
near top

Shale, sandy, and 1- to 2-inch layers of bentonite; a 3-foot bed of bentonite at top
Shale, sty and sandy, gray, a 1-foot bed of bentonite at top
Shale, dark-gray, silty and sandy in upper one-third; a 6-inch bed of bentonite at top

Shale, dark-gray, and thin stringers of sand and silt, a 10-inch bed of light-green bentonite at top

Shale, bentonrtic
Sandstone, light-gray to white. crossbedded
Shale, dark-gray, with 2-inch layers of bentonite in lower part, upper part concealed

Concealed, shale in upper part; a 5-foot thick bed of gray calcareous sandstone at top con-
tains some chert pebbles, poorly preserved wood fragments, Corbula and Lingulz

Sandstone, thin-bedded, silty, with abundant *‘worm trails’
Shale, dark-gray; largely covered

Mostly concealed; redbeds and mudstones exposed locally

Chert-pebble conglomerate and sandstone

Concealed

Sandstone, thin-bedded, partly crossbedded, gray and red

Mostly concealed beneath red soil
of unit

Commonly three beds of sandstone exposed near middle

Sandstone, glauconitic, calcareous, crossbedded, fossiliferous, makes prominent ledge
Concealed  Digging shows some calcareous olive-gray shale
Limestone, gray, oolrtic

Concealed, some red soif

Limestone, gray, dense, and brownish- and yellowish-gray shale
Limestone, gray, thin-bedded, dense, fossiliferous

Shale, yellow, stlty, and sandy

Shale, greemish-gray, sandstone and chert fragments at base

Quartzite, fine-grained, light-yellowish-gray to hight-reddish-gray

Concealed

Mostly concealed, probably red shale and siitstone
Limestone, thin-bedded, red and gray
Shale and siltstone, yellow, red shale, silty imestone

Limestone, light-gray, and a little chert, unit somewhat brecciated
Limestone breccia, some red silty material in breccia

Limestone, light-gray, finely crystalline, and chert lenses

Limestone, light-gray to light-brown, sugary, partly cherty in upper part, lower beds largely
concealed

Limestone, dolormitic and siliceous ~ Chert in lenses and nodules

Limestone, light-gray, finely crystalline, massive, ledge-forming, weathers bluish gray, in part
crinoidal

Limestone, light-gray, finely crystalline, crinoidal at top

Limestone, light-gray, finely crystaliine, in part crinoidal, few thin red to purple silty layers
throughout unit
Limestone, gray, sandy, crinoidal, and few layers of purple silty hmestone

Limestone, silty, sandy, and shaly, part weathers yellow, algal (?) reefs in upper part

Limestone, gray, and thin layers of argillaceous limestone, many layers of crinoidal imestone
Thin stringers of gray very fine grained sandstone

Limestone, light- to medium-gray, lower 75 feet thin bedded, upper 50 feet more massive
Many beds of crinoidal limestone

Limestone, gray, siliceous, and chert in 2-inch layers

Dolomite, thin-bedded, orange-brown, underlain by argillaceous and silty beds that are mostly
concealed by yellowish-brown soil

Limestone, br d, gray and gr h-gray, ar
Limestone, thin-bedded, gray, sugary
Limestone, hght-olive-gray, finely crystalline, and yellow to green siity imestone

Limestone, brownish-gray, in part silty and argillaceous, yellow weathered shale at base

Limestone, brownish-gray, argillaceous

Limestone breccia, dark-brownmish-gray

Limestone, dark-brownish gray, finely crystalline

Limestone, gray dolornitic, and dolomite above 25 feet of dense thin-bedded blocky-weather-
ing dolomite

Dolomite, light-gray and light-yellowish-gray, dense to finely crystalline, cliff-forming, upper
50 feet mottled owing to color and textural differences

Limestone, gray, conglomeratic, and greenish-gray shale

Shale, greenish-gray, and few beds of glauconitic gray limestone
Limestone, ledge-forming *‘columnar’ algal (?)
Shale, greenish-gray

Limestone, mottled ight-yellowish- and brownish-gray crystalline chiff-forming, much 1s oolitic,
thin stringers of siltstone and sandstone common

Limestone, gray dense to finely crystalline brecciated. upper part sandy, weathers light blue
to light green and 1s commonly concealed beneath talus

Limestone and shale, edgewise limestone conglomerate, ripple-marked massive mestone,
and greenish-gray shale

Shale, greenish-gray, and gray crystalline glauconitic micaceous fimestone, ‘‘worm borings™
on bedding planes of limestones, some flat-pebble imestone conglomerate

Limestone, gray thin-bedded, and greenish-gray shale  Unit weathers yellowish gray, forms
ledge

Ltmestone, crystalline, overlain by greenish-gray shale

Shale, greenish- and reddish-gray, and a few beds of glauconrtic crystaliine imestone

Sandstone and quartzite, gray to reddish gray, conglomeratic in basal few feet, unit missin,
locally N

Tuff or tuffaceou
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