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DESCRIPTION OF MAP UNITS

Qa ALLUVIUM (QUATERNARY)=-Cravel, sand; silt; and

clay associated with present drainages

Qe COLLUVIUM (QUATERNARY)--Angular fragments of

underlying bedrock

Q1 LANDSLIDE DEPOSITS (QUATERNARY)--Accumulations

of angular debris derived from upslope rocks
and emplaced by mass sliding

QTb- BASALT FLOW (QUATERNARY OR TERTTARY)-—BasaIt,

black, weathering grayish-brown, very finely
crystalline with sparse black glass inelusions

S Scoria --Brick red :
QTg LAG GRAVEL (QUATERNARY AND TERTIARY)--Gravel,

rounded to subrounded, probably largely lag
from Fort Logan Beds; probably ineludes
colluvium near contact with older rocks

Tf FORT LOGAN BEDS (LOWER MIOCENE)--Siltstone, light-

grayish-orange, sandy and conglomeratie,
tuffaceous; interbedded light-gray volcanic
ash, light-gray to white hard fresh-water
gastropodal limestone, and many conglomerate
and gravel lenses of rounded to subrounded
pebbles to boulders. Coarse components of
gravel and conglomerate are mos tly Praeambrian
shale and sandstone of the Belt Supergroup

and Paleozoic limestene with subordinate
amounts of Paleozoiec and Mesozoic sandstone
and porphyrite of Black Butte Mountain, de-
rived partly from the west and north and
partly from immediately surrounding bedrock.
Abundant fossil mammal and turtle bone scrap
is present in gravels. A probable early
Miocene age is based on a Carnegie Museum
collection from N 1/2 NE 1/4 see. 11, T. 6 N.,
R. 6 E., consisting of: Capacikala cf. C.

- gradatus, Eumys sp., Palaeolagus sp. between
P, burkei and P. hypoeodus, Promeryeochoerus sp.
or Mesoreodon sp., Cyelopedius sp. (C. C.
Black, written commun., 1966). Exposures 100
feet (30.5 m) or more thick are common but a
meaningful aggregate thickness is difficult
to estimate due to relief on _the depcsitian

surface 3

BRECCIA (TERTIARY)--Emplaced by Meadow Creek
erosion thrust faulting after major fold-
ing and erosion but before deposition of
Fort Logan Beds

Tbs Breccia containing Spokane Shale
Tbg Breceia containing upper member of Greyson

Shale

Kbe BILLMAN CREEK FORMATION (UPPER CRETACEOUS )~~Mud~

stone, gray, greenish-gray, subordinately
green and red; interbedded siltstone and
voleanic sandstone and conglomerate lenses;
small gray calcareous sandstone nodules as
much as 2 inches (50.8 mm) in diameter form
a conspicuous lag on slopes; abundant zeolites;
sparse dinosaur bone, fossil woed, and carbo-
naceous material; except for some sandstone
and econglomerate lenses the formation is
generally nonresistant forming sleopes and
valleys; mostly cevcted 1,000+ feet (30é+
m) thick

FORMATION AT SEDAN (U?PER CRETACEOUS)

Ksl Lannop Sandstene equivalent--Velecanic sand-

stone, grayish-yellow to yellowish-brown;
euffaeaoue, locally magnetite rich; mostly
very fine to medium grained; 1@@:11)1 con-
glomeratic; inaatbedded brown mudstone;
abundant spherical calcareous "cannonball"
concretions and carbonaceous material; iron
staining gives unit a characteristic eﬂmi‘i‘
rusty-brown color; a ridge-forming magnetite
sands tone three-six feet (76.2-152.4 mm)
thick is present about 300 feet (91.4 m)
above the base in the northeast corner of map
area; brackish-water fauna (W. A, Cobban,
written commun., 1967) collected from dark-
- brown mudstone mear base of member in NW 1/4
- SE 174 see, 19, T, 5N., R. 8 E. (fossil
loc. no. 4); unit is generally well exposed
forming a conspicuous. tidge. 250—600 feat
(76.2-182.9 m) thick
Ksb Bearpaw Shale aqnivu&aner-Mudstene, gray,
~green, and brown; thin beds of gray and
green sandstone and yellowish-gray bento-
nite; forms valley, mostly covered. 150-
250 feet (45.7-76.2 m) thick |

‘Muﬁsban& mamber, lower part-*Mudatone, olive-

gray to brown; interbedded light-gray and
green to dark-green and brown fine-grained

to conglomeratic volcanic sandstone and light-
yellowish-gray bentonite; zeolites abundant
throughout; sparse siliciffed wood, dinosaur
bone, and carbonaceous plant rumains.

xxxxx Altered erystal and vitric tuff, interbedded
with green, dark-gray-green, and brown sand-
stone, about 150 feet (45.7 m) thick, just

~ above middle, is a conspicuous ridge~ﬁﬂrmar
‘and marker bed throughout the map area. 600~
700 feet (182.9-213.4 m) thiek

S )

' Ke EAGLE SANDSTONE (UPPER CRETACEOUS)--Sands tone,
i

Voleanie sandstone and conglomerate, gray-
green and olive, weathea:ing dark brown;
interbedded dark gray-green to brown sili-
ceous mudstone; lignim near base in some
localities; magnite-rich sandstone lenses

in lower ZGG feet (61 m) leaf and twig i

gaé dinogauy °

: "7 Middle and lower sandstone memﬁers, undivided—=

&km&@w&, spa’ma ﬁl&a fiad waedw

Kk KOOTENAI FORMATION (LOWER CRETACEGUS)-*Hﬁdﬁﬁﬁﬁﬂ,

— e e g

s-0-0 Persistent conglomerate and conglomeratic
sandstone in upper 500 feet (152.4 m) con-
sists of wvoleaniec pebbles, cobbles, and
boulders in purple to green mudstone and
volcanic sandstone matrix; tentatively cor-
related with member F of the intermediate
volcanic and velcaniclastic rocks of the
Maudlow area of Skipp and Peterson (1965) L

+++ Interbedded green to greenish-gray welded tuff
and light-gray crossbedded friable sand-
stone 240 feet (73.2 m) thick about 500 feet
(152.4 m) above base of member; sandstone is
tentatively correlated with Parkman Sandstone
and welded tuff is cof%alated with member D
of the intermediate volecanic and volcani-
elastic rocks of the Maudlow area of Skipp
and Peterson (1965) {

eoee Chert-pebble conglomerate locally present
about 500 feet (152.4 m) above the base
in the northern part of map area and in
the southern part of Ringling quadrangle
to the north; pollen and spores recovered
from a lignite bed at base of member (U.S.
G.S. Mesozoic locality D4670, C W 1/2 W 1/2 |
sec. 6, T. 4 N., R. 8 E.) were identified by
R. H. Tschudy (Skipp and McGrew, 1972, 101)
as representing "an interval above Saap L@es
depressus zone and below the Seaphites hipp.-
erepie zone.'" C(livscaphites sp. (either
vermt formis or choteauensis) from the Tele-
graph Creek Formation (op. eit) narrows the
member to the interval between the Cliosca-
phites choteauensis zone below and the
Seaphites hippoerepis zone above. 2,000-
2,800 feet (609.6-853.4 m) thick

light-yellowish-gray to greenish-gray; very
fine to coarse grained; thin bedded to mas- i
sive; locally magnetite rich; interbedded
thin dark-gray mudstone; abundant brown-rind
calecareous sandstone ''cannonball" concre-
tions, commonly with carbonaceous plant
material. Resistant sandstone unit about
150 feet (45.7 m) thick at base with abun-
dant velcanic debris and a magnetite-rich
bed about 50 feet (15.2 m) from the top is
correlated with the Virgelle Member; thin-
bedded unit above is less resistant and
mos tly cevered. 350-600 feet (106.7-182.9 m)
thick :
Kte TELEGRAPH CREEK FORMATION (UPPER CRETACEOQUS)--
Shale and mudstone, dark-gray weathering
light-gray; silty, biotitie, calcareous;
light-gray limestone concretions common,
many with fossil invertebrate nuclei; in-
terbedded minor light-gray fine-grained
very thin bedded sandstone; mostly covered;
Clioscaphites vermiformis collected from
the lower part of the formation at two lo-
calities (numbers 1 and 3, fossil locality
list and on map) suggests a Middle Santon-
ian age for the Telegraph Creek Formation
in the map area. 300-900 feet (91.4-274.3
m) thieck
Ke CODY SHALE (UPPER CRETACEOUS)--Shale and mud-
stone, gray to dark-gray; gray limestone
concretions as much as 2 feet (50.8 mm)
or more in diameter commenly contain fos-
sil invertebrate nuclei; rusty irenstone
concretions and cone-in-cone structures;
interbedded sands tone and siltstone that
are grayish green, quartzose, glauconitic,
argillaceous, fine grained, thin bedded,
locally crossbedded, ripple marked, and
fossiliferous; persistent grayish-green
glauconitie thin-bedded resistant sand-
stone near middle of formation is corre-
lated with the Eldridge Creek Member.
Sands tone beds form ledges, shale and mud-
stone beds mestly covered. 600-1,000 feet
(182.9-304.8 m) thiek
Kf FRONTIER FORMATION (UPPER CRETACEOUS )--Sand--
stone, light-gray to yellowish~ and
greenish-gray; weathers dark gray and brown
with "salt-and-pepper appearance; fine- to
coarse-grained interbedded dark-gray shale
and siliceous mudstone, thin dark-gray
quartzite, dark-gray chert-pebble conglom-
erate containing shark teeth and bone
fragments, siliceous limestohe, and fossil
oyster banks. Sandstone and conglomerate
beds generally form ridges. 'Shale and mud-
stone beds mostly covered. ' 500-700 feet
(152.4-213.4 m) thick
Kmt MOWRY AND THERMOPOLIS SHALES (LOWER CRETACEOUS)
--Shale and siliceous mudstone, dark-gray;
interbedded gray to greenish-gray medium-
to coarse-grained sandstone in upper part;
grayish~orange ledge—farming quartzitic
sandstone at base. Upper part mostly
covered, 400-550 feet (121.9-167.6 m) thiek

red, gray, and purple; mottled with white

.. irregular lines; interbedded light-gray sand-
stone, chert-pebble mnsiam&tuﬁn, and light-
gray fresh-water gastropod-bearing 1imestone
mmhsmuwupwframwu chert-rich
sandstone at base is gray with some red and
yellew iron-stain banding; eroa«sbedded'
fine grained to conglemeratic. Upper part
mostly covered; basal sandstone generally
forms ridge, 400-550 feet (121.9-167.6 m)
thick » :

Jm MORRISON FORHATION (UPPER JURASSIC)**SandStanﬂ,
light-gray and yellowish-orange, weathering
rusty brown; enln&renus ‘quartzose; loecally
crossbedded; gray fresh-water limestone
beds and nedules in upper part; red mudstone
and siltstone with thin beds of rusty-brown
sandstone in lower part. 200-300 feet ‘
(61-91.4 m) thick v i

Pa AMSDEN FORMATION (PENNSYLVANIAN)--Dolemite,
light-gray, weathering to white, thin- to
thick-bedded; interbeds of pale-grayish-
orange fin&-gs&iacd quartzite or quart-
zitic sandstone in upper part; red sand-

stone, siltstone, and mudstene interbedded
with gray limestone in lower patt; gray
limestone and dolomite breccia locally at
base. 250-600 feet (76, 2-182.9 m) thick
‘Mm MISSION CANYON LIMES TONE (UPPER AND LOWER
MISSISSIPPIAS}»«Limestone, gray to light-
gray, chi ,» massive;. ud—asiltsaene«fillad
cavernous Zones, limestone breccia beds,
and gray dalnmite loecally in upper part.
Generally forms massive cliffs, 350-900
feet (106.7-274.3 m) thick
Dj JEFFERSON DOLOMITE (UPPER DEVO&IAN)~—D010mite,
brownish-gray, fetid; interbedded gray
limes tone; sarémaﬁolitesfloeully present;
thick bedded to massive. Forms low ~'rid‘ge;

400 500 feat 121, 9—152 4 m) thick

SHALE (PRECAMBRIAN)--Argillite, grayigﬁ
red with moderate amounts of light-grayish-
green; sparse thin gray to reddish-gray
limestone and gray to yellowish-gray quart-
zite and sandstone; thin bedded; ripple
marks common. 3,000-3,200 feet (906.4-
967.4 m) thick CSkipp and Peterson, 1965)

GREYSON SHALE (PRECAMBRIAN)

pEgu Upper member--Quartzite and sands i@m. g‘ray
to yellowish-gray; interbedded greenish-
gray micaceous argillite, grayish-red
argillite, and thin gray limes tone and

stromatolite beds in upper part. 0-1,400

’ 1965)

%-ﬂl—-ﬂt—

. feet (0—425 1 sk (Skipp and. Pemm, 2
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NOTE: Lines on geologic map: dashed where
approximately located; short dashed where
inferred; dotted where concealed (all but
contacts).

~—— CONTACT

THRUST FAULTS--Sawteeth indicate upper plate;
type and number of sawteeth indicate the
following episodes of thrusting from

. oldest to youngest:

Valley-of-the-Dolls and Horse Butte thrusts
--Upper Paleocene folds overturned and
thrust to the east

Red Basin thrust--Folding, overturning, and
thrusting of Precambrian core of upper Pale-
ocene Middle Fork anticline probably after
much of Paleozoic and younger rocks had been
stripped away by erosion. Skipp décollement
folded along with Cambrian and Precambrian
rocks and thrust over Valley-of-the-Dolls
thrust trace onto rocks as voung as the
Cretaceous Frontier Formation

Meadow Creek erosion thrust--Later movement
on Red Basin thrust shed brecciated blocks
of Spokane Shale (Tbs) and Greyson sandstone
and quartzite (Tbg) off the toe of the thrusi
plate onto rocks as young as Cody Shale in
eroded folds to the east

U
-—-B--lHGH—ANGLE FAULT--U, upthrown side; D, downthrowr

side

‘-——f——§'ANTICLINE——Shcwing crestline and direction of

plunge

| — & OVERTURNED ANTICLINE--Showing erestline, direc-

tion of dip of limbs, and direction of
~ plunge

———*—*&-SYNCLINE——Showing troughline and direction of

plunge

| —4}—4-OVERTURNED SYNCLINE--Showing troughline, diree-

of dip of limbs, and direction of plunge

STRIKE AND DIP OF BEDS

e L Inelined
—t— - Vertical
46

Overturned

Horizontal

@
@ INVERTEBRATE FOSSIL LOCALITY--Numbers refer to
; the following identifications by W. A, Cobbar
U.S, Geological Survey, Denver, Coloradeo.

1. U.5.G.S. Mesozoic locality D6036, sec.
1. % 5 8., & e CZzosaapkitas vermi-
fbrmza (Meek and Hayden)

2. U.S.G.S. Mesozoic locality D6037, sec.

15, T. 5 Noy R 7 E., Cliocsecaphites sp.

U.S.G.S. Mesozoic locality D6038, sec.

22, Tv 5 Nay Ré 7 E., Baoulites _asper

Morton, (lioscaphites vermif rmis (Meek

and Hayden).

4. U.S8.G.S. Mesozoie locality D6039, sec.

' 9. T. 5 N., R. 8 E., Panope? sp.
Corbula aff. C. perundata (Meek and

Hayden), Melania? whiteavesi Stanton.

<~  TEST WELL FOR OIL AND GAS
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