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o, & EXPLANATION
7 — (WORLAND) ! 107°00' Mowry Shale, Muddy Sandstone, and Thermopolis Shale undivided
a0y’ - | 350 ! Rs:zw |127mE _ - _ - _ R 87 W 15’ 32 | 525 | — ‘ R 86 W |[5v50 ! 4 3 v ‘575 oqo FEET (EAST CENTRAL) | /R85 W - CORRELATION OF MAP UNITS
f 73 }m O’tu / / N\\N x\\%” /@ ?ﬁ N I eq = , Jraon Mowry Shale (Upper Cretaceous)—Dark-gray to black siliceous shale that weathers silvery
; S < )\\ v\ - ) \\l s 3 ‘ Qa ‘ Qc ‘ Fen l Qt Ld\':@;l};] Qs ‘ Hol.ocene and :l_ QUATERNARY gray; abundant fish scales and bentonite beds; black shale in lower part. Contact with
;)!\Zg\‘ "0 KRS R : S \kk,,‘) R - Pleistocene overlying Frontier Formation is at base of last persistent sandstone on southwestern
M{i\ N PR\ x = A~ o) \[MO Unconformity _ part of the map (Horn, 1963) and at base of a persistent bentonite ("Clay Spur
( f\§§®“ ; T - = 1 ]—Oligocene Bentonite") in the lower black shale sequence of the Frontier Formation on the
B! \ ‘&\j \ ‘R\} I ‘\\ . remainder of the map. Thickness 270 to 500 feet (90 to 167 m)
SN \ 7 NG : - A o Unconformity
Beg N ) = . g == ( Thn: f - . .
|~ ! »UC\,} \k°\> i ) ' 2 ‘ B S ‘ &) A 4 Muddy Sandstone (Lower Cretaceous)—Brown to gray, fine- to medium-grained
— V) Z“ \ ; —_ v i e e 487 | Focene - TERTIARY sandstone, locally crossbedded. Horn (1963), Murray (1957), and Trotter (1954)
= % A\ \ : e - S : \/ & considered the Muddy Sandstone a member of the Thermopolis Shale. Thickness 3 to 60
1 200000 FeeT AP f : Wﬁ% A { \ = (> e =) : u | 1200000 FEET feet (1 to 20 m), thinning to the southeast
= G A N ' ‘ " esf | (EasT CENTRAL) —
(WEST CENTRAL) )N /. ( % ; PR N - Paleocene .
/4 e ( U E = P Zf\ — — Thermopolis Shale (Lower Cretaceous)—Gray to black, soft, fissile shale. Lower dark-gray
A E & LG / / / PMtal | T 4N Unconformity shale contains numerous dahlite concretions. Horn (1963) placed lower dark shale
4870000m\ _‘N(“%’ 7 g - — — sequence of Mowry Shale in the Thermopolis Shale, above the Muddy Sandstone.
S —Qac/ /) s Kl Thickness 240 to 275 feet (80 to 92 m)
R 7 (e Qt <8 Km Kim
2\ v\ N
f:\ Twl — 77 RN - Cloverly and Morrison formations undivided
S N eSS Unconformity
1?; - Upper Cretaceous | CRETACEOUS Cloverly Formation (LLower Cretaceous)—Divided into a lower light-gray conglomeratic
) 1\ § \( (14 sandstone overlain by brightly variegated bentonitic claystone and an upper gray to buff,
AN t’ ) X massive, fine- to medium- grained sandstone, locally crossbedded and often stained red
Zi~\m S with iron. Upper sandstone is often referred to as the Greybull Sandstone Member. An
y e \ZLQS _ upper, thin-bedded, rusty brown, limonitic sandstone and siltstone, locally referred to as
\1’1\ N - - Lower Cretaceous the "rusty beds," is included in the Cloverly on the southwestern part of the map (Horn,
\, N —] —] 1963). Thickness 44 to 230 feet (15 to 77 m)
| 2LVl ‘ - Upper Jurassic
3 an ¢ Jsg I} f . i ) - JURASSIC Morrison Formation (Upper Jurassic)—Greenish-gray to pinkish, dull variegated claystone
%\ @? é T | nconigrmity I Middle Jurassic | containing some discontinuous beds of gray silty sandstone and nodular limestone. In
A1 s o Unconformity | & - 1 art inent whit bedded dst i 11 t. Thickn
1175 ) 6? 2 DQ I ) y | JR@G | Uoper Tiiassic OwWer p , a prominent wnite, crossoedded sandstone 1S usually present. 1CKNESS
LAY Sl 3 © [ | TRIASSIC 190 to 250 feet (63 to 83 m)
l = TR\ \ AL 3 o - | . .
7' , i@ e ') o\ L 2 \ Z; / Unconformity — L Tkl — Muddy Sandstone, Thermopolis Shale, and Cloverly, Morrison, Sundance, and Gypsum
YIS/ 3 NS g -PERMIAN Spring formations undivided—Formations were grouped by Bay (1969) along Bridger
& 0 L o) \ & {) — %
N Creek in the southern part of the map area
Unconformity
A _ Sundance and Gypsum Spring formations undivided
SN 5 -lPMta __[PENNSYLVANIAN
- § = U formi Sundance Formation (Upper and Middle Jurassic)—Greenish-gray glauconitic sandstone
« ' Twoniermity Upper Mississippian L MISSISSIPPIAN and shale overlying a middle fossiliferous limestone and shale and a basal fine-grained
: Lower Mississippian | non-glauconitic sandstone. Thickness 140 to 330 feet (47 to 110 m)
) Upper Ordovician
Z Middle Ordovician Gypsum Spring Formation (Middle Jurassic)—Interbedded red claystone, gypsum,
Q Unconformity - ORDOVICIAN anhydrite, gray cherty limestone, and dolomite. Massive white gypsum with
o interbedded red gypsiferous claystone at base. Thins toward the south due to erosional
T omer Chedesiian N unconformity at top. Thickness 20 to 192 feet (7 to 64 m)
oc Upper and Middle
L% CZII)III)lbI'ian -CAMBRIAN Gypsum Spring and Chugwater formations undivided
) e Chugwater Formation (Triassic)—Includes red siltstone and shale, red sandstone, a thin
g :'- Early Archean :’- PRECAMBRIAN laminated limestone, and thin gypsum stringers interbedded with shale near the base.
The thin limestone in the upper middle section is the Alcova Limestone Member. The
. Chugwater is combined with the Gypsum Spring in the eastern part of the map area.
asy = MAP SYMBOLS Thickness 850 to 1145 feet (283 to 382 m), thickening to the south
PO TN - = Contact—Dashed where approximately located
= =" PP y Chugwater and Dinwoody formations undivided
‘ < ‘: \ /j RS et . :
\ Jj P = = Fault—Dashed where approximately located; dotted where concealed. Bar and ball on downthrown side Dinwoody Formation (Lower Triassic)—Olive-drab to yellow, hard, dolomitic siltstone.
il VY S\ o ' o o ' ' . Combined with Chugwater Formation in southwestern part of mapped area. Thickness
#/Qa . N Y =i /\ﬁ _ _ _ . - Anticline—Trace of axis and direction of plunge. Shorter arrow indicates limb of fold with steeper dip. 40 to 60 feet (13 to 20 m)
) g A RN yr Dashed where approximately located
AN X %) S - - Goose Egg Formation (Lower Triassic and Permian)—Reddish brown to orange mudstone and
: N S - K/ Monocline—Trace located on anticlinal hinge of fold. Shorter arrow indicates steeper limb of fold. Dashed siltstone interbedded with gypsum and dolomite. Nowood Member occurs locally at
45] e Jow) where approximately located base, composed of dolomite, sandstone, or conglomerate. Present in eastern half of map
’ Tk area. Thickness 235 to 350 feet (78 to 117 m)
y th \
SO & DESCRIPTION OF MAP UNITS Phosphoria Formation (Permian)—Primarily gray cherty dolomite with some limestone and
457;,‘;' A . . . phosphatic gray shale. Present in the western half of the map area. Thickness 200 to 280
| \ ; Holocene and Pleistocene surficial deposits feet (67 to 93 m) [Horn (1963) refers to this unit as the Park City Formation]
Alluvial deposits.—Unconsolidated and poorly consolidated clay, silt, sand, and gravel, mainly in | pMmtg Tensleep Sandstone and Amsden Formation undivided
\ floodplains and lowest stream terraces
4 s Tensleep Sandstone (Pennsylvanian)—White to gray, medium- to fine-grained, massive
G Colluvium—Unconsolidated masses of rock fragments and soil material on relatively steep slopes with psan - inte(rbe ddeﬁ - th)m T —— E:;ndy dolomits hads espe%ially tz)ward s
Z ) thickest accumulations at the bases of slopes. Most conspicuous and common constituents are base. Sandstones are often characterized by large-scale crossb’eds. Thickness 260 to
_ & AN cobbles, boulders, and large slabs of Flathead Sandstone mixed with some Precambrian rocks. —_
@ \ . . . , . : 400 feet (67 to 133 m), thinning to the north
5 A\ > Located adjacent to and covering portions of the Big Trails fault system in the eastern part of
% the map Amsden Formation (Pennsylvanian and Upper Mississippian)—Light-gray to cream,
z \ il : : : ; ; ; . cherty dolomite interbedded with thin red shale stringers, underlain by mostly red and
= (S I A Qac Mixed alluvium and colluvinm—Unconsolidated tributary stream alluvium and colluvium some green shale, with brown crossbedded sandstone (Darwin Sandstone Member)
| b <) - i > at the base. Unconformable contact with underlying Madison Limestone. Thickness
W SR il Terrace deposits—Silt, sand, and gravel in higher stream terraces; located primarily along the ying
‘ : ) ¢ o ) 200 to 256 feet (67 to 85 m)
N A \\\Q,L\/\y\ 9 3 Bighorn and Nowood Rivers and their tributaries
A ( |Yello \ A s " . e e .
[ Flats N~ N = (%) v . . . . Mm Madison Limestone (Upper and Lower Mississippian)—Gray to blue-gray limestone and
N\ A3V = Q‘Qﬁi} Landslldef%ngr ta}:st df)pols(;tsr—i;N etll-dleﬁn?g ShlE:nnpfd a(ri eéls fnnd d;’ﬁﬂs ?HOVIZ: ranging from large blocks - dolomite; chert lenses and nodules common. Karst surface developed on top.
ol bedrock, to boulder size, 1o Clay Size. tinplaced by mass moveme Fossiliferous in most intervals. Thickness 250 to 500 feet (83 to 167 m)
of z G Qsw Slope-wash deposits—Unconsolidated alluvial deposits sloping down and away from dipping bedrock s . < < . o
y : . . . . . Madison Limestone, Bighorn Dolomite, and Harding Sandstone undivided
7 AN on the western flanks of the Bighorn Mountains and merging with terrace deposits near Nowood - : ! s B — . undmi
atf L 7 Rt ch s tulbiarcles; s seeenis eaecs tuey il fermus: deposiis Bighorn Dolomite (Upper Ordovician)—Gray, massive, cliff-forming, siliceous dolomite
S 4 l\'fk 4. Terti diment K with thin, light-gray, maroon-mottled, siliceous sandstone at base. Some zones of
w : SRS SOOTHICAIRRGY IR dolomite and sandstone are quite fossiliferous. Highly pitted weathered surface
\ )/ . : s : ; ; characteristic of the dolomite member. Thickness 0 to 150 feet (0 to 50 m), pinchin
p \ Twr(?) White River Formation(?) (Oligocene)—White, gray, pink, and brown tuffaceous claystone out in the southeastern part of the map area (T43N, R85W) ( )P B
interbedded with lenticular gravel or conglomerate beds. Deposited in pre-Oligocene(?) valleys ’
) %}iltcl){}’ale%zmc ri)icks.m tgl e]f.lghh ornl\l/\l/[ ouxita}ms.. Sum}jairttol rockrsﬂ(liesci[nbfeguby HoseT(T}j9in5) ok Harding Sandstone (Middle Ordovician)—White and red, fine- to medium-grained siliceous
) t; Vlego F H:la3 ;)n Rl BISHOULA0uS MUMedle Rotitiedst o1 T (ndp. LHESHieen sandstone. Locally contains primitive fish bones. Thickness 0 to 35 feet (0 to 12 m),
sl BELSS T pinching out in the southeastern part of the map area (T43N, R85W)
/ Wagon Bed Formation (Eocene)—Green and gray tuffaceous claystone, sandstone, and o s . s
conglomerate: looally cantins ofl shale, Thicknes upto 1000 fet(333 m) Gallatin Limestone, Gros Ventre Formation, and Flathead Sandstone undivided
4 ,Mvv’ /i f ) ) ] . . . . . n B »
\ SO, S Twl Willwood Formation (Eocene)—Red, purple, orange, and gray variegated mudstones interbedded with Gallagin L{mestoqe (LOWCI.' Ordlovictam 'and Upper Camthrian)—Grayish-red 1o maroon
2 v S = ; ) : : : p resistant limestone interbedded with flat-pebble conglomerate and some yellowish-
<’\/J§ e A lenticular sandstones; vertebrate fossils common in bluish-gray mudstones. Thickness up to 500 brown silistone, Thickness 360 to 440 feet (120 to 147 m)
1075 L2205 S/ feet (167 m) ’
== 748 (//s’///‘ /
N~ . . _ . ; Gros Ventre Formation (Middle Cambrian)—Yellowish-green or yellowish-brown
1l <:ﬁ,§ﬁ?\; . Fort Union Format!on (Paleocene)—Upper part primarily olive-gray to drab yelllow sﬂtstgne apd weathering to oli(\ll\;l—gray o ——— );mconitic sil%stone; igj[erbedded i, ochifies 4o
(WA Qa mudstone; middle and lower parts contam_ abundant gray channel SandStopes mwnonmg with pale brown glauconitic sandstone and limestone. Flat-pebble conglomerate beds
T 451K b ‘ gray to bladf carbonaceous shale and thin coa.l bf:ds- Zones of ferruginous concretions are common. Landslides are quite common within this unit. Thickness 260 to 600 feet
'/ common. Thickness up to 1500 feet (500 m), thinning to the south and east 87 to 200 m
/ Y ( )
‘ 7 e Upper Cretaceous sedimentary rocks Flathead Sandstone (Middle Cambrian)—Y ellowish-brown to maroon, medium- to coarse-
/ ! ' / grained sandstone with interbeds of green, maroon, and tan siltstone in upper part.
483 ; : /_( / E Lance and Meeteetse formations undivided Arkosic conglomerate near base. Sandstone crossbedded to planar bedded. Thickness
] v 1 AN/ I 195 to 400 feet (65 to 133 m)
= Pg/ = \ ( = / , Lance Formation—Mostly buff sandstone, with carbonaceous shale and gray to green shale. ] .
= i u/\’/;\ . 2 f Tl ) \ Sandstones contain oval calcareous concretions. Some thin coal beds. Massive, cliff-forming, Precambrian metamorphic rocks
_ = V ' k L\;/ <0)(\ \ : ros [l TR white to yellow sandstone locally present at base. Thickness 700 to 1000 feet (233 to 333 m) Quartz diorit & a hibolite dikes (Early Prot . d Archean)
= \ /) | % Q/JC N \\ N\ (// H‘//'“”y\c Y 4 uartz 10rite, maiic, an amphnipolite .es arly ro eroz.01c .an ; chean)—
1< X S R ) s ’ ’ . Although not dated, they are probably in the age range of dikes immediately to the
— 36 =g A\ Q’/é Km Meeteetse Formation—Chalky white to gray, thin-bedded sandstones; yellow, green, and gray O 7
A { \ \\\ - L - bentonitic claystone; white tuff; and thin coal beds. Thickness 410 to 650 feet (137 to 217 m) north—2200 to 3000 Ma (millions of years before present) (Snyder and others, 1989)
?’f - FA <\ . . . E Granitic gneiss (Archean)—Layered granitic gneiss cropping out along or near the Big Trails
& / < Kmv Mesaverde Formation—Gray to tan, massive to thin-bedded sandstone, gray sandy shale, fault system in the eastern part of map area. Dates of metamorphism 3000+ Ma (Love
1050000 FEET B8 uy - carbonaceous shale, and coal beds. In western part of the map, upper and lower parts are and Christiansen, 1985)
(FAST CENTRAL) J§ A = separated by a tongue of Cody Shale. Thickness 550 to 1250 feet (183 to 417 m), thinning to the
Z ‘ / \/ , f\ TS east.
/ S/ / / )| | 1050000 FEET
, < N : )| (WEST CENTRAL)
- e S\ (017 == Cody Shale—Dull gray shale containing calcareous concretions, interbedded with gray siltstones, thin,
‘ ' @ — N\ @ gray, fine-grained lenticular sandstones, and some thin bentonite beds. Intertongues with DISCLAIMERS
= =D ) overlying Mesaverde Formation in western part of mapped area. Thickness 2600 to 3700 feet
\ <> S 4 6 ss0000m (867 i,o 1g233 m) P P Users of these maps are cautioned about using the data at scales different than those at which the maps
Tarn ' R SRS ' ' T4IN were compiled—using this data at a larger scale will not provide greater accuracy, and in fact, it is a misuse
] (7 - , &l 1§°° Frontier Formation—Lenticular gray sandstones, some conglomeratic, interbedded with gray to of the data.
WMOL A, ’ DTl black shale, thin bentonites, and tuffs. Sandstone has salt-and-pepper appearance. Contact with . . . .
= W S / (R g j d Cody Shale at top of highest persistent sandstone, Thickness 430 to 700 feet (143 to 233 m) The Wyoming State Geological Survey (WSGS) and the State of Wyoming makes no representation or
43030 00N ‘oe A og JLl 0 ' A sl : : : | , ! ¢ T, : X Lo . e : > < (v 1 43300 warranty, expressed or implied, regarding the use, accuracy, or completeness of the data presented herein,
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Q§‘§F @% WSGS does not guarantee these digital data herein, or map printed from these data, to be free of errors or
& Projection: Universal Transverse Mercator (UTM), zone 13 . Prepared_in cooperation with the U.S. Geological Survey, National inaccuracies.
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