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diameter; clasts are almost entirely
clinker, sandstone, and silcrete derived
from local source rocks; locally, blocks
of clinker are as much as 75 cm (2.5 ft)
in diameter; second type of gravel present
in northwestern part of quadrangle, where
it is probably less than 6 m (20 ft) thick

CLINKER (HOLOCENE AND PLEISTOCENE)--Resistant,

metamorphosed red, orange, gray, and black
shale, sandstone, and siltstone that were
baked and (or) fused by burning of an
underlying coal bed; known locally as
"scoria”. Basal coal ash locally

exposed. Unit formed when coal in all
three members of Fort Union Formation was
burned. Maximum thickness about 30 m (100
ft) within Tongue River Member (Tftr)

MISCELLANEOUS FIELD STUDIES
MAP MF-1687
LOCATE SE QUAD., MT.

FORT UNION FORMATION (PALEOCENE)

Tftr Tongue River Member--Light-yellow,
Qal { Qaf | Ql1ls ) yellowish-gray, and light-brown sandstone,
Qac Holocene interbedded with lesser amounts of
e I rQUATERNARY siltstone, gray to brown shale and
) carbonaceous shale, light-colored clay,
}IﬁlelSt“)Cene thin beds of limestone and of calcareous
J shale and siltstone, and thick to thin
coal beds. Sandstone, tabular to
Tftr I lenticular, arkosic, friable, fine
grained, moderately well sorted, thinly to
Tfl Paleocene TERTIARY thickly bedded; locally crossbedded and
SS=eg '[ ripple marked. Plant and freshwater
A invertebrate fossils common in some
beds. The thick Dominy coal zone or bed
(bed E) of Collier and Smith (1909), base
DRESRLCLION @F Mar- TS of which is about 60 m (200 ft) above base

(Unit symbols queried where identification uncertain) of memher, s lacally burmed and overlain

by clinker. One or more lower coal beds,

Qal ALLUVIUM (HOLOCENE)--Light-brown and gray partly burned in places, present 27-37 m
gravel, sand, silt, and clay as much as 12 (90-120 ft) above base of member. Highest
m (40 £¢) thidk under Elved plain of exposures of clinker, about 94 m (310 ft)
Powder River; thickness along tributary above base near west-central border of
streams generally less than 3 m (10 ft) quadrangle, may repfesent burned coal bed
but locally as much as 7.5 m (25 ft). Hyo: Gadlier and Smioh’ (12010.  Lesee
Depoaite coipist of chihnt ! sl Flood- contact is sharp to gradational within
plain alluvium, well to poorly stratified ngtical nteeval ac mueh as 18 'm (60 ft)
and moderately well sorted. Areas subject t,lc > wndl Al gt Hass 6 dauiuantly
to ceabional (&lesdtiel light colored sequence of interbedded

Qaf ALLUVIAL-FAN DEPOSITS (HOLOCENE)--Fan-shaped fonid foue audll cleyetone. [HMaxlmgh ‘exposed
deposits of sand and gravel at base of thickness about 94 m §310 £E)
scadps. Poorly to well stratiiied. Tf1 Lebo Member--Dark— to light-gray shale and
Possibly as much as 6 m (20 ft) thick at claystone, locally carbonaceous;
apex, thinning to feather edge at lenticular to tabular, locally calcareous
borders. Unit interfingers with alluvium Eedsiar yellow,'brown, and gray, locally
and colluvium (Qac). Deposits form simple ledge forming, in part crossbedded
and coalescing fans sandstone; gray siltstone; lenticular coal

Qls LANDSLIDE DEPOSITS (HOLOCENE)--Slumps, beds and zones, commonly impure and shaly;
rockfalls, and earthflows which vary from and thin local lenses and stringers L
stable to unstable. Color, texture, and concretionary ir?nstone.. Matrix of some
lithology reflect that of parent rock. sandstones and finer grélned rocks
Particle size ranges from clay to blocks conta?ns abundant swelling clays, mainly
of sandstone and c1l6ber d awih &8 3 w0 smectite. Plant fossils common in some
(10 ft) in diameter near outcrops beds. Typically forms badland

Qac ALLUVIUM AND COLLUVIUM (HOLOCENE AND topography. Weaver coal bed (bed D) of
PLEISTOCENE? )-—Brown to gray, poorly Collier and Smith (1909) is generally well
stratified to nonstratified gravel, sand, exposed about 27-34 m (90-110 ft) above
silt, and clay deposited by sheetwash and e OF member, and loc?lly burned and
gravity processes on slopes. Color and overlain by clinker; thin, locally burned
texture of colluvium reflect parent coal beds also present about 15-21 m (50-
rock. May include and interfinger with 70 ft) above base; coal, also locally
alluvium (Qal). Includes small alluvial burned, is commonly present in lowest 9 m
fans. Thickness probably as much as 10 m {30 £t) and probably represents upper
(33 ft), but generally not more than 5 m 1ntefbeds of Laney coal bed (bed C) of
(16 ft). May include windblown granules, COlllef and Smith (190?)‘ Lower contact
sand, silt, and clay gradational, probably interfingering,

Qat ALLUVIAL-TERRACE DEPOSITS (HOLOCENE AND placed at base of Laney coal bed (bed C)
PLEISTOCENE?)--Light-gray to light—brown, o Coliier apdidiEh (10000, o8 Gsed by
stratified and sorted sand and gravel Thom and Dobbin (1924, p. 494). Clinker
present at various elevations above Powder developed on coal beds of Lebo Mem?er
River. Includes deposits slightly higher generally less than 6 m (20 ft) thick. In
than present flood plain and subject to northwestern part of.?uadrangle, Laney
occasional flooding, but excluded from coal bed commonly is in upper part of a
alluvium and colluvium, and also higher sequence of mainly smectitic dark-
and older deposits of similar lithology. greenish—gray shale. Thickness of member
Locally may include alluvial-fan about 55-73 m (}80—240'ft)
deposits. Loeal venesr ol eolian sands TEt Tullock vemberT—thhologlcally similaF to
silt, and clay generally less than 1 m (3 overlylng.unlt but strata l?ss lenticular
£r) Ehick. Thtchness asimtctives 6 @ (20 and contain greater proportion of brown
ft) but generally less than 3 m (10 ft). and yellow, generally clayey sandstone.

Qe EOLIUM (PLEISTOCENE)--Light-brown to light- = tandeapdcreshy Leck ldSuedapEd hian gn
gray, nonstratified to crudely stratified Lebo Member. In morthwestern part of
deposits of windblown sand, silt, qu?drangle, top 9 m §30 ft) consists
granules, and clay, present mainly as mainly of be?ch—formlng, dark—greenishT
veneer less than 3 m (10 ft) thick. May gray smect%tlc clay shale. Unit contains
R T several thin, discontinuous coal beds,

Qg SAND AND GRAVEL DEPOSITS, UNDIVIDED locally burned and overlain by clinker.
(PLEISTOCENE)--Light-brown and light-gray, Steeply to vertically walled, trough
crudely to well-stratified, locally cross—stratified channel sandston?s (cs)
crossbedded sand and gravel capping flat- present and locally well exposed in
topped ridges and spurs. Proportion of southeastern part'of q?adrangle;
sand to gravel varies widely, but appears unconformably incised into the Tullock
to average 90 percent sand and 10 percent sequence about 40 m (130 ft) below member
larger sizes. Gravel is of two types: top. Base of member not exposed. Maximum
(1) Round to subangular, mainly exposed thickness about 52 m (170 ft)
subspherical clasts, generally less than
12 cm (5 in.) in diameter; clasts are
metamorphic rocks, igneous rocks, and
clinker and less commonly sedimentary
rocks; present in northeastern and
northwestern parts of quadrangle
underlying extensive, partially dissected CONTACT--Dashed where uncertain or inferred
surfaces of what were low-gradient,
ancient alluvial fans; maximum thickness Auiiuill - gCARP--Tick marks on downward side
may be as much as 18 m (60 ft). (2)

Subangular to subround, generally poorly W WATER
sorted, generally less than 20 cm (8 in.)
and mostly less than 12 cm (5 in.) in )( GRAVEL PIT
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