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Formation contact

_— Fault—Bar and ball on downthrown block; arrows indicate relative
direction of oblique-slip movement. No indication on fault trace indicates
undetermined motion. Dashed where approximately located and dotted
where concealed
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Thrust fault—Sawteeth on upthrown block. Dashed where
approximately located and dotted where concealed

Anticline—Trace of axial plane and direction of plunge compiled from

source mapping or determined by field dip measurements and by air
photograph interpretation; dashed where approximately located

DESCRIPTION OF MAP UNITS

Alluvial deposits (Holocene)—Unconsolidated and poorly consolidated clay, silt,

sand, and gravel, mainly in channel or meander belt of creeks and rivers. Includes
lowest level terrace deposits in many of the stream valleys (description modified
from Kanizay and others, 1976)

Colluvium (Holocene)—Unconsolidated, non-sorted to poorly sorted sand, silt, clay,

sparse gravel, and masses of rock fragments derived locally through mass
wasting; slope wash and talus. Only larger and thicker masses mapped; at sides
and heads of valleys mapped with alluvium and colluvium (description modified
from Kanizay and others, 1976)

Glacial deposits (Holocene/Pleistocene)—Glacial moraine material consisting of

angular to rounded rock fragments with a silt and sand matrix, derived from
Precambrian rocks. Deposits occur on the western side of the map near the head
of Clear Creek (description modified from Kiilsgaard and others, 1972)

Slump blocks (Holocene/Pleistocene)---Relatively coherent masses of bedrock,

mostly Bighorn Dolomite and Madison Limestone, and with some limestone and
shale of the Gallatin and Gros Ventre formations (Mapel, 1959), that have slid
downslope tens to several hundreds of feet

Landslide deposits (Holocene/Pleistocene)}—Blocks of bedrock, surficial materials, or

loose slope debris that have fallen, slumped, or flowed down moderate to steep
slopes, especially those weakened by water and undercutting (description
modified from Kanizay and others, 1976). Landslides shown are taken from
Hallberg and Case (1999) and Kanizay and others (1976)

Mixed alluvial and colluvial deposits (Holocene/Pleistocene)—Sand, silt, clay, and

gravel deposited mainly along intermittent streams and rivers; includes slope
wash and smaller alluvial fan deposits that coalesce with alluvium and youngest
low level terrace deposits

Baked and fused rock (clinker) (Holocene/Pleistocene)—Hard, dense red to orange

baked shale and siltstone, and black bubbly sometimes glassy rock formed as
overlying strata that was altered by burning coal beds in the Wasatch Formation.
Talus forms locally where blocks have detached from scarps of baked and fused
rock and moved downslope. Occurrences shown on the map are taken mostly
from Mapel (1959)

Terrace deposits (Pleistocene)}—Beds of pebble and cobble gravels and lenses of silt

and sand locally cemented by calcium carbonate. Consist of uncorrelated terraces
which occur along present drainages, a few feet to several hundred feet above
modern flood plains

Older alluvial fan deposits (Pleistocene/Pliocene?)—Boulder gravels in a coarse
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matrix; subrounded and rounded pebbles, cobbles, and boulders of igneous,
metamorphic, and resistant sedimentary rocks on beveled bedrock surfaces 100 to
several hundred feet above current drainages

White River Formation (?) (Oligocene)—A locally occurring conglomerate on

mountain upland surfaces described by Hose (1955) as probably Oligocene in
age. Consists of Precambrian boulders, cobbles, and pebbles embedded in poorly
stratified sandstone and bentonitic claystone. Thickness ranges from 200 to 300

Wasatch Formation (Eocene and Paleocene?)—L enticular interbeds of gray to light-

brown, fine- to coarse-grained, locally conglomeratic, feldspathic to arkosic,
crossbedded sandstone; dark- to light-gray or brown or greenish-gray shale,
claystone, and siltstone; and subbituminous and lignitic coal beds that occur in
Crazy Woman Creek area, which grade laterally into carbonaceous shales.
Locally coal beds have burned, altering the overlying units into distinctive
resistant clinker beds. Exposed thickness of over 1000 feet (description based on
Kanizay and others, 1976)

Moncrief Member—Poorly stratified pale-gray and pale-brown poorly indurated

conglomerate consisting of rounded and subrounded pebbles, cobbles, and
boulders of Precambrian igneous and metamorphic rocks, interbedded with lig-
gray coarse-grained sandstone and greenish-gray siltstone. Lower third of section
consists of interbedded siltstone and silty sandstone grading upward into coarser
boulder beds. Unconformably overlies the Kingsbury Member near the Bighorn
Mountains becoming conformable with the Kingsbury and main body of the
Wasatch to the east. Thickness of up to 1400 feet (description and thickness
modified from Kanizay and others, 1976)

Kingsbury Member—Lenticular beds of rounded pebbles and cobbles of limestone,

dolomite, quartzite, sandstone, and chert in a matrix of sand and silt and
interstratified with beds of light-gray and light greenish-gray shale and sandy
shale. Unconformably overlies the Fort Union Formation within the map area.
Grades laterally south and east into finer grained units of the main body of the
Wasatch Formation. Exposed thickness ranges from 100 to 800 feet along the
flanks of the Bighorn Mountains with the greater thicknesses located south of the
map area (description and thickness modified from Kanizay and others, 1976)

Conglomerate facies—Lenticular pebble conglomerate similar in composition to the

Kingsbury Member but stratigraphically higher and separate. Thickness ranges
from 0 to 100 feet (description and thickness from Hinrichs and others, 1990)

Fort Union Formation undivided (Paleocene)—Yellowish-gray sandstone and

siltstone; coals and carbonaceous shales; and locally, thin lenses of conglomerate.
Not divided into members on the map since diagnostic coals are interbedded with
carbonaceous shale and are not well exposed. Some coal outcrops occur in Crazy
Woman Creek area. Lower part of unit includes brown ferruginous calcareous
sandstone ledges interbedded with siltstone and shale. Exposed thickness of up to
4000 feet as described by Hinrichs and others (1990), Hose (1955), and Kanizay
and others (1976)
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Fort Union Formation conglomerate facies (Paleocene)—Pebble and cobble
conglomerate of limestone, dolomite, chert, and quartzite in a matrix of gray,
coarse-grained sandstone. Thickness ranges from 0 to 300 feet (description and
thickness from Hinrichs and others, 1990)

Lance and Fox Hills Formations undivided

Lance Formation (Upper Cretaceous)—Light-gray to light yellowish-gray fine- to
medium-grained lenticular sandstone interbedded with dark-gray shales; some thin
beds of brown carbonaceous shale occur in the upper half; lower 100 to 200 feet
includes light-gray fine-grained thin-bedded shaly sandstone with partings of dark-
gray shale. Thickness 1950 to 2200 feet (description and thickness modified from
Hose, 1955 and Kanizay and others, 1976)

Fox Hills Formation (Upper Cretaceous)—Brownish-gray to yellow-brown
sandstone interbedded with siltstone and dark sandy shale. The sandstone is
characterized as a coarsening upward sequence. Thickness approximately 100 to
200 feet. Not mapped separately on the quadrangle, included with Lance
Formation

Bearpaw Shale (Upper Cretaceous)—Dark greenish-gray shale with thin laminae of
light-gray siltstone; fine-grained sandstone in upper half of unit. Upper 15 feet
grades into light colored sandstone of the Fox Hills Formation. Contact with Fox
Hills placed at 6-inch bentonite layer. Thickness about 200 feet (description and
thickness modified from Hose, 1955 and Kanizay and others, 1976)

Mesaverde Formation (Upper Cretaceous)—Light-gray to yellowish-gray fine- to
medium-grained sandstone and interbedded dark greenish-gray shales, with a
brown carbonaceous shale near the top. Capped by the Teapot Sandstone Member,
an 8-foot-thick white fine-grained crossbedded sandstone. Parkman Sandstone
Member in lower part of formation commonly contains brown weathering
calcarecous concretions. Thickness up to 750 feet (description and thickness
modified from Hose, 1955 and Kanizay and others, 1976)

Cody Shale (Upper Cretaceous)—Dark-gray calcarecous fossiliferous shale
interbedded with light-gray fine-grained sandstone, with numerous bentonite beds
in the upper two-thirds of the formation. Septarian concretions common
throughout the shale units. An upper glauconitic fine-grained shaly sandstone
(Shannon Sandstone Member) approximately 200 feet thick occurs about 900 feet
below the top of the formation and another gray fine-grained calcareous 40-foot-
thick sandstone occurs at about 180 feet above the base. Thickness 3100 to 3670
feet (description and thickness modified from Hose, 1955 and Kanizay and others,
1976)

Frontier Formation  (Upper Cretaceous)—Dark-gray to black shale with
interbedded thin, lenticular, tan to gray fine-grained sandstones and thin bentonite
beds. Persistent tan, medium- to coarse-grained conglomeratic sandstone 35 feet
thick occurs at top of formation, with a black chert pebble conglomerate at the top
of this sandstone. Contact with the underlying Mowry Shale is at the base of a 4-
to 6-foot-thick bentonite. Thickness approximately 480 to 500 feet (description
and thickness modified from Hose, 1955; Mapel, 1959; and Kanizay and others,
1976)

Mowry Shale, Muddy Sandstone, and Thermopolis Shale undivided

Mowry Shale (Upper Cretaceous)—Light-gray siliceous shale that weathers silver-
gray and contains thin bentonite beds and abundant fish scales. Lower unit is dark-
gray to black nonresistant shale with thin interbedded white fine-grained sandstone
near the base, grading into the underlying Muddy Sandstone. Thickness 500 to 525
feet (description and thickness modified from Hose, 1955; Mapel, 1959; and
Kanizay and others, 1976)]

Muddy Sandstone (Upper Cretaceous)—Tan to gray fine- to medium-grained
friable sandstone that is 40 to 50 feet thick (description and thickness modified from
Hose, 1955; Mapel, 1959; and Kanizay and others, 1976)

Thermopolis Shale (Lower Cretaceous)—Dark-gray to black soft fissile shale that
contains thin partings of bentonite and brown siltstone. Ironstone concretions
appear in the lower part of the formation. Lowermost 87-foot-thick unit is capped
by a 2-foot-thick tan, ridge-forming siltstone. Thickness 165 to 175 feet (description
and thickness modified from Hose, 1955; Mapel, 1959; and Kanizay and others,
1976)

Cloverly and Morrison Formations undivided
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Cloverly Formation (Lower Cretaceous)—Basal tan to white coarse-grained
sandstone and chert pebble conglomerate, locally crossbedded and overlain by
variegated buff and purple claystones interbedded with thin black shale beds, and
an upper gray to buff to brown, fine- to coarse-grained sandstone and siltstone,
known locally as the “rusty beds.” Thickness 155 feet (description and thickness
modified from Hose, 1955; Mapel, 1959; and Kanizay and others, 1976)

Morrison Formation (Upper Jurassic)—Pale-green, olive-green, blue-green to
maroon and chalky white variegated calcareous and bentonitic claystones
interbedded with lenticular light-gray fine-grained friable crossbedded sandstones.
Thickness 130 to 300 feet (description and thickness modified from Hose, 1955;
Mapel, 1959; and Kanizay and others, 1976)

Sundance and Gypsum Spring Formations undivided

Sundance Formation (Upper and Middle Jurassic)—Gray to greenish-colored
sandy calcareous shale interbedded with yellowish-gray glauconitic sandstone and
gray oolitic fossiliferous limestone. The formation is capped by a 2- to 10-foot-thick
slabby ripple-marked calcareous sandstone. Thickness 287 feet (description and
thickness modified from Hose, 1955; Mapel, 1959; and Kanizay and others, 1976)

Gypsum Spring Formation (Middle Jurassic)—Reddish-brown shale, claystone,
and siltstone interbedded with limy gypsum beds in the lower part of the unit and
light-gray argillaceous limestone in the upper part of the formation. Thickness
ranges from a few feet in the southern part of the map to 185 feet in the north
(description and thickness modified from Hose, 1955; Mapel, 1959; and Kanizay
and others, 1976)

Chugwater and Goose Egg Formations Undivided
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Chugwater Formation (Upper and Lower Triassic)—Reddish-brown lenticular
shales, siltstones, and fine- to medium-grained poorly sorted crossbedded
sandstone. Alcova Limestone Member is a 13-foot-thick gray slabby dolomitic
limestone found from 45 to 100 feet below the top of the formation. Thickness 700
to 810 feet (description and thickness modified from Hose, 1955; Mapel, 1959; and
Kanizay and others, 1976)

Goose Egg Formation (Triassic and Permian)—Pale-gray and pale-pink very
finely crystalline vuggy limestone; gray sandstone and siltstone; and thin beds of
red shale. Thickness 180 to 250 feet (description and thickness modified from Hose,
1955; Mapel, 1959; and Kanizay and others, 1976)

Tensleep Sandstone and Amsden Formation undivided

Tensleep Sandstone (Pennsylvanian)—Pale-brown fine- to medium-grained quartz
sandstone, mainly calcareous and crossbedded. Thin beds of pink to grayish-yellow
dolomite with thin chert beds near the base of the formation. Thickness ranges from
275 to 350 feet (description and thickness modified from Hose, 1955; Mapel, 1959;
and Kanizay and others, 1976)

Amsden Formation (Pennsylvanian and Mississippian)—Thin interbeds of
yellowish-gray dolomite, limestone, pink chert, red and gray siltstone, and brown
fine-grained sandstone. Thickness about 250 to 300 feet (description and thickness
modified from Hose, 1955; Mapel, 1959; and Kanizay and others, 1976)

Madison Limestone (Upper and Lower Mississippian)—Yellowish-gray thick-
bedded limestone, dolomitic limestone, and dolomite. Weathers to pale bluish-gray.
Minor red clay in some cavernous zones in the middle part of the formation derived
from the overlying basal Amsden Formation shales. Pale-brown and gray chert in
irregular nodules in upper part. Forms prominent cliffs and flatirons on leading edge
of the Piney Creek thrust block. Thickness about 550 to 670 feet (description and
thickness modified from Hose, 1955; Mapel, 1959; and Kanizay and others, 1976)

Bighorn Dolomite (Upper and Middle Ordovician)}—Pale-gray dolomitic limestone
and pale-gray and brown massive dolomite in beds as much as 20 feet thick; thinner
beds at top. Weathers to rough pitted surface. Sparse nodules and lenses of pale-
brown chert on bedding planes, most abundant in middle part. Lower part of
formation consists of pale-gray to pale-brown weathering sandstone, fine- to
medium-grained, noncalcareous, about 60 feet thick. Forms prominent cliffs and
flatirons on leading edge of the Piney Creek thrust block. Total thickness of 350 to
390 feet (description and thickness modified from Hose, 1955; Mapel, 1959; and
Kanizay and others, 1976)

Gallatin and Gros Ventre formations undivided (Upper and Middle Cambrian)—
Thin interbeds of gray and greenish-gray silty shale, limestone, gray and brown
sandstone, siltstone, and conglomerate of flat limestone pebbles. Forms grass-
covered gentle to moderate slopes with sparse outcrops on leading edge of the Piney
Creek thrust block. Landslides are common on these outcrops. Thickness ranges
from 556 to 645 feet (description and thickness modified from Hose, 1955; Mapel,
1959; and Kanizay and others, 1976).

Flathead Sandstone (Middle Cambrian)—Gray and brown very fine- to medium-
grained sandstone in beds as much as 3 feet thick; locally conglomeratic and
crossbedded. Thin interbeds of greenish-gray shale and siltstone. Basal unit is an
arkosic conglomerate. Thickness 260 to 344 feet (description and thickness
modified from Hose, 1955; Mapel, 1959; and Kanizay and others, 1976)

Mafic rocks (Archean)—Dikes and small plugs of dark-green to black fine- and
medium-crystalline diabase, diorite, and metabasalt. Generally more resistant to

erosion than the surrounding granite, forming rounded ridges and hills. Description
modified from Hinrichs and others (1990)

Pyroxenite plug (Archean)—Single occurrence of dark greenish-gray pyroxenite plug
on U.S. Highway 16 west of Buffalo. Description modified from Hinrichs and
others (1990)

Metasedimentary and metavolcanic rocks (Archean)—Quartzite, hornblende gneiss,
foliated marble, and allanite-bearing calc-silicate rocks. Description modified from
Hinrichs and others (1990)

Granitic gneiss (Archean)—Composed of quartz, plagioclase, biotite, and microcline.
Some thin dikes of aplite and pegmatite. Description modified from Hinrichs and
others (1990)




