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Figure 1. Location of Hysham 30'x60' quadrangle, eastern Montana.
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CORRELATION DIAGRAM
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HYSHAM 30’ x 60° QUADRANGLE
EXPLANATION

Qal  Alluvium (Holocene)—Light-brown and gray gravel, sand, silt, and clay deposited in
stream and river channels and on flood plains. Clasts are well rounded to
subrounded. Deposits are poorly to well stratified. Thickness as much as 26 ft
under flood plain of Yellowstone River and less than 13 ft under flood plains of
tributaries.

Qat  Alluvial terrace deposit (Holocene and Pleistocene)—Light-gray to light-brown gravel,
sand, silt and clay in terrace remnants at elevations from 2 to 275 ft above rivers
and streams. Along the Yellowstone River unit includes colluvium. Clasts are
generally well sorted and most are well rounded. Deposits are poorly to well
stratified and poorly to well sorted. Thickness generally less than 15 ft, but locally
as much as 30 ft thick.

QTat Alluvial terrace deposit (Pleistocene and Pliocene?)—Light-brown and light-gray
gravel and sand at elevations between those of Qat and Tat. Clasts are generally
well sorted and most are rounded to subrounded volcanic rocks, crystalline rocks,
and quartzite. Deposits are moderately to well sorted. Thickness 20-30 ft.

Tat  Alluvial terrace deposit (Pliocene)—Light-brown and light-gray gravel and sand.
Poorly to moderately well-sorted and stratified with planar and trough cross-
bedding. Gravel clasts consist of rounded to subrounded volcanic rocks, crystalline
rocks, and quartzite (Agard, 1989). Thickness about 30 feet.

Fort Union Formation (Paleocene)

Tftr Tongue River Member—Yellow, orange, or tan, fine- to medium-grained
sandstone with thinner interbeds of yellowish-brown, orange, or tan siltstone, light-
colored mudstone and clay, brownish-gray carbonaceous shale, and coal. Sand
bodies are generally channels that do not persist laterally. Clay dominantly
nonswelling. Upper part of member was removed by erosion in map area. As much
as 450 ft exposed in map area.

Tfle L ebo Member—Gray and greenish-gray smectitic shale and mudstone that contain
lenses and interbeds of gray and yellow, very fine to medium-grained, poorly
resistant sandstone. Brown ironstone nodules ranging from granule to small
boulder size are locally abundant. The Big Dirty coal bed and associated dark-gray
or grayish-brown carbonaceous shales are at or near the base of the member; shale
contains numerous plant impressions. Thickness of member 150-300 ft.

Tft Tullock Member—Light-yellow and light-brown, planar-bedded, very fine to
medium-grained sandstone and subordinate gray shale with thin beds of dark-brown
to black carbonaceous shale and coal. Locally contains silcrete beds. Thickness of
member 200-220 ft.



Kl

Kfh

Kb

Kjr

Kcl

Kga

Lance Formation (Upper Cretaceous)—Light-orange or light-tan, medium-grained,
massive to cross-bedded sandstone in lenses and channels interbedded with light-
gray or greenish-yellow sandy shale. Calcium carbonate-cemented concretions
occur locally in fine-grained sandstone. Crossbedded conglomerate lenses at the
base contain quartzite and limonite pebbles as much as 1 inch in diameter and
armored claystone balls as much as 9 inches in diameter. Thickness 330-525 ft.

Fox Hills Formation (Upper Cretaceous)—Light-brown or light-orange, thin- to thick-
bedded, micaceous, fine- to medium-grained sandstone in the upper part and thin-
bedded siltstone and silty shale in the lower part. Thickness 0-75 ft.

Bearpaw Shale (Upper Cretaceous)—Dark-brownish-gray, montmorillonitic, fissile
shale, and mudstone, with numerous thin bentonite beds and zones of calcarcous
and less common ferruginous concretions. Most bentonite beds are less than 6
inches thick but some are as much as 4 ft thick in the Vananda area (Berg, 1970).
Several intervals contain concretions with Inoceramus, Baculites, and other fossils.
Basal Bearpaw contains fissile shale that is rich in organic matter (Heald, 1927).
Thickness 900-1500 ft.

Judith River Formation (Upper Cretaceous)—Upper: Light-gray, thin- to thick-
bedded, fine- to medium-grained, cross-bedded sandstone that weathers light-
grayish-white, and thin coal lenses. Middle: Dark-gray, thin- to thick-bedded shale
unit. Lower: Light-gray, thin- to thick-bedded, fine- to medium-grained sandstone
that weathers light-grayish-white, and may contain limonitic concretions. Casts of
Halymenites major occur throughout the formation and bones of turtles and
dinosaurs have been found in the lower concretionary beds (Heald, 1927).
Thickness about 245 ft (Heald, 1927).

Claggett Shale (Upper Cretaceous)—Dark-gray, thin-bedded shale with zones of
calcareous concretions and bentonite beds. Zone of septarian concretions near top,
and 40-ft-thick, cross-bedded sandstone at the top. Prominent bentonite zone
(Ardmore bentonite of Gill and Cobban, 1973) at base. Thickness about 435 ft
(Heald, 1927).

Gammon Shale (Upper Cretaceous)—Light-gray shale, silty shale, and lesser siltstone
and fine-grained sandstone, with thin beds of calcareous concretions, ferruginous
concretions, and bentonite scattered throughout the formation. Only the uppermost
20 ft exposed in the northeast corner of the map.
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MAP SYMBOLS

HYSHAM 30’x 60° QUADRANGLE

Contact—Dotted where concealed.

Strike and dip of bedding—Number indicates amount of
dip in degrees.

Fault—Ball and bar on downthrown side, dotted where

concealed fault interpreted from apparent offset of
stratigraphic units.

Anticline—Showing trace of axial plane; dashed where
approximately located; dotted where concealed.

Syncline— Showing trace of axial plane; dashed where
approximately located; dotted where concealed.

Silcrete bed—Siliceous paleosol bed in Tullock Member
of Fort Union Formation.

Dike—Light- to dark-greenish-brown, extremely
weathered porphyritic lamprophyre a few inches
to a few feet thick (E.S. Larsen in Heald, 1927).

Diatreme — Froze-to-Death Butte lamproitic pipe-like
intusion and associated small dikes. Contains
sedimentary zenoliths (Doden, 1997).
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