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Base compiled from Bureau of Land
Management township plats

INTERIOR -GEOLOGICAL SURVEY. WASHINGTON, D. C. MR 6884
Geology mapped in 1946 by J. F. Smith,
I. J. Witkind, D. E. Trimble,and

E. G. Duckworth

GEOLOGIC MAP OF THE LOWER MARIAS RIVER AREA, CHOUTEAU, HILL, AND LIBERTY COUNTIES, MONTANA

Scale 1:62 500
1 0 1 2 3 4

E

5 Miles
]

Younger drift

Older drift
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Esker deposit

ately well sorted sand,
gravel, and boulders in
a sinuous ridge. Loc-
ally small till patches
are along flanks and
crest

EXPLANATION

Qal

Qf

Alluvium

Interbedded lenses of light-brown to gray uncon-
solidated clay, silt, sand, and gravel.
consgists of angular to well-rounded pebbles of
quartzite, dolomite, limestone, and chert, and
minor amounts of granite, gneiss, and por-
phyry. Thickness commonly 8 to 10 feet within
100 feet of the Marias River

Supertill silt
Light-tan even-bedded unconsolidated silt over-
Margins of silt conform to topo-

lying till.

graphic irregularities.
thickness about 20 feet

s

Superglacial till

Chocolate-brown semiplastic till in
knobs in areas of shallow undrain-
ed kettles and low isolated mounds.
In places, crests of knobs are
covered by about 6 inches of uncon-
solidated unsorted sand and gravel
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Kame deposits

Alluvial-fan deposits
Interbedded lenses of light-brown to gray uncon-
solidated clay, silt, and sand in low fan-shaped
deposits at the mouth of tributary streams.
Maximum thickness unknown

Gravel

Qt,

Qt,

Qto

Maximum known

Terrace deposits
(Qt, youngest and lowest, Qt, oldest and highest)

Interbedded unconsolidated reddish-brown sand
and gravel. Gravel consists predominantly of
pebbles and cobbles of quartzite and minor
amounts of other metamorphic rocks, limestone
dolomite, chert, granite, porphyry, and sand-
stone in a matriz of fine- to medium-grained
sand. Thickness from 10 to 60 feet; average
thickness about 20 feet
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Valley fill

Interbedded lenses of brown to gray unconsolidated silt,
clay,and sand with some larger rock fragments.

Maximum thickness about 50 feet
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Outwash-channel deposits Kame-terrace deposits

Unconsolidated poorly bedded brown
sand and gravel flooring elongate
broad, shallow sinuous valleys.
Gravel consists of well rounded
to moderately well rounded pebbles
of quartzite, limestone, dolomite,
and igneous rocks as much as 3
inches in diameter. Sand lenses
50 feet long and 3 feet thick inter-
bedded in the gravel. Ramnges in
thickness from 6 to 25 feet

blocks of till.

and igneous rocks.

stices. Locally silt and sand
pose entire deposit.
thickness about 50 feet

Pondera till

Light-brown to chocolate-brown semiplastic

in conical, crudely cir-
cular hills. In places,
pebbles, cobbles, boul-
ders, and till wedges

are along

flanks

smooth

Light-tan to buff indurated massive unsorted

ders, and till blocks in

heterogeneous mixture of silt and clay, comb-
iming scattered pebbles, cobbles, and boulders.
Rock types include quartzite, limestone, dolo-
mite, gramite, and foliated metamorphic rocks.
Locally includes Lothair till which was not
mapped separately within the Pondera drift
border. Commonly, separated from the under-
lying Lothair till by as much as 60 feet of
intertill silt. Pondera till as much as 60
feet thick
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Miscellaneous ice-
contact deposits

Unconsolidated silt,
sand, and gravel de-
posits in prominent
topographic features
of irregular shape and
as much as 110 feet
high. Till and erratic

Crevasse-filling deposit
Unconsolidated moder- Unconsolidated buff silt Heterogeneous mizxture

Outwash-channel
deposits
Light-tan to brown un-
consolidated silt, sand,
and gravel which floor
shallow marrow sinu-
ous valleys cut in till.
Near the south end of
the channels the depos-
its consist of silt and
sand; near the north
end this sand and silt
is mizved with pebbles

of sand, gravel, boul-

a linear ridge. Litho-
logic types include
quartzite, limestone,
dolomite, and igneous
rocks
boulders are common
both in the knobs and
on their flanks

that average about a

Qlt quarter of an inch

in diameter. Thickness

Lothair till ranges from a few

inches to 6 feet

mixture of silt and clay, containing scattered
pebbles, cobbles, and boulders. Contains local
lenses of silt, sand, and gravel. Rock types
comsist principally of quartzite, limestone,
and dolomite. Average thickness is about 50
feet except in buried valleys, where it is as
much as 310 feet thick

South Saskatchewan(?) gravels of McConnell, 1885

Reddish-brown to brown unconsolidated poorly bedded
well-rounded flat oval pebbles and cobbles, which are
chiefly quartzite but include small amounts of chert,
limestone, and dolomite, in a matrix of fine-to coarse-
grained sand. Contains local lenses of sand. Gravel
about 6 feet thick and locally overlain by about 6 feet
of bluish-gray silt, yellow sand, and blue varved clay
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APPROXIMATE MEAN

DECLINATION 1859

Unconsolidated poorly sorted and
poorly bedded brown silt, sand,
and gravel enclosing angular

Gravel consists of

angular to well-rounded pebbles

of quartzite, limestone, dolomite

Fine- to

coarse-grained sand fills inter-

com-

Maximum
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Superglacial till

Light-tan indurated till

composing knobs in
areas of knob-and-
kettle
Knobs are about 30 to
50 feet in diameter
and about 10 feet high.
Some contain crudely
stratified gravel lay-
ers about 1 foot thick.
Intervening shallow
round kettles are
floored with colluvium

topography.
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Judith River formation
Mostly tan friable massive to crossbedded sandstone;

contains local thin gray shale layers. Zones of
Ostrea shells and cone-in-cone structure are common.
Massive sandstone bed underlain by an Ostrea zone
is prominent at base in many places. Only the basal
80 feet exposed in the mapped area

Claggett shale
Upper part consists of buff to gray sandstone, shaly
sandstone, and brown shale. Lower part is dark-
brown bentomitic shale that contains both thin
bentonite beds and dark-gray septaria. Thickness
about 450 feet

Eagle sandstone

Upper member, Ke, consists of buff, gray, greenish-
gray, and brownish-purple mudstone alternating at
irregular intervals with lenses of shale, siltstone,
and buff crossbedded sandstone. Locally contains
thin coal seams and carbonaceous shale layers.
Upper member about 150 feet thick. Virgelle sand-
stone member, Kev , is a grayish-buff to yellow fine-
to coarse-grained, massive to crossbedded sandstone
that contains scattered brown ferruginous, calcareous
sandstone concretions. Thickness of the Virgelle
sandstone member ranges from 65 to 120 feet

Montana group

A

Upper Cretaceous

------
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Telegraph Creek formation

Interbedded thinly to coarsely laminated fine-grained
gray calcareous sandstone and dark-gray to gray
sandy shale. Locally, dark-gray platy calcareous
sandstone beds form ledges. Contains a few thin
discontinuous bentonite seams and scattered limestone
concretions and septaria. Gypsum is abundant.
Thickness ranges from 150 to 165 feet

Colorado shale

Dark-gray to black silty marine shale containing
many bentonite beds. Bentonite layers are as much
as 12 inches thick and commonly weather as thin
yellow bands, which contrast markedly with adjacent
shale. Limestone concretions and septaria scat-
tered throughout formation. Only upper 240 feel
exposed in mapped area

RG

Lower Cretaceous
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Contact
Dashed where approxzimately located

(Kin) -
ke
Concealed bedrock contact
Symbols in parenthesis indicate
concealed bedrock

Approximate eastern drift border
of Pondera ice
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Strike and dip of beds

——

Strike of vertical beds

Buried channels of ancestral Marias
River and major tributary
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Morainal ridges

P
Gravel pit

&

Dry hole or abandoned
test hole
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