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Massive to well-bedded medium- to well-sorted light-olive-gray arkosic sandstone and siltstone. Some
g beds are calcareous. Most beds contain a heavy-mineral suite. Above Virgelle Sandstone Member
99 535 and at the top of the formation are coal zones containing coal beds and carbonaceous siltstones.
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Virgelle Hard massive to crossbedded very light gray, generally fine grained, arkosic sandstone. Contains a heavy-
Sandstone| 110 mineral suite and a few channel-fill conglomerate beds. A few lenticular beds of sandstone derived
: from volcanic rocks are near the middle of the unit.
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g’D e 285 “Massive to thin-bedded light-olive-gray very fine grained calcareous, arkosic sandstone and siltstone.
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g Upper Massive to thin-bedded silty calcareous, micaceous dark-gray shale with interbedded very fine fo fine-
8 shale 575 grained calcareous, arkosic sandstone and siltstone. Most sandstone beds contain a heavy-mineral
° suite.
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Cody Eldridge | 120 Platy to thin-bedded very fine grained glauconitic fossiliferous greenish-gray sandstone. Contains a heavy-
Shale Creek |- mineral suite.
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5 Lower 590 Thin- to medium-bedded silty calcareous, micaceous, glauconitic dark-gray shale with interbedded siltstone
shale and thin-bedded very fine grained sandstone.
= 295 Massive to thin-bedded crossbedded greenish- and yellowish-gray very fine to fine-grained calcareous
§,g sandstone with interbedded siltstone. Contains a heavy-mineral suite. Chert-pebble conglomerate
£w 280 feet above base.
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River 120 Massive to thin-bedded crossbedded grayish-green, very fine to fine-grained, calcareous micaceous
Sandston glauconitic indurated sandstone. Contains a heavy-mineral suite.
Mowry Massive to thin-bedded silty micaceous dark-gray to dark-brown shale with occasional interbeds of silt-
Shale 465 stone, sandstone, and bentonite.
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3 Upper 100 Thin-to thick-bedded very fine to fine-grained micaceous greenish-gray sandstone. Contains a heavy-
8 sandstone mineral suite.
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2 50 shale 375 Massive to thin-bedded dark-gray to very dark gray shale with siltstone in lower part.
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sandstone| 40 Thin- to thick-bedded fine-grained quartzose yellowish-gray sandstone.
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2-9 Massive to thin-bedded sand grayish-red and grayish-green mudstone and shale with interbedded sand-
R 260 :
- g stone, siltstone, and limestone.
Q 5 Pryor
w Conglom-
erate |5 58055 25 Massive crossbedded chert-pebble conglomerate and sandstone.

KOOTENAI FORMATION, THERMOPOLIS SHALE, MOWRY SHALE, FRONTIER FORMATION,
CODY SHALE, TELEGRAPH CREEK FORMATION, AND EAGLE SANDSTONE
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Concealed, probably dark-gray carbonaceous siltstone and fine-grained sandstone.
Siltstone, reddish-gray; some interbedded fine-grained sandstone; poorly exposed.
© 3 o] Sandstone, massive, crossbedded, fine-grained, pale-red; interbedded siltstone.
] Morrison Concealed, probably red siltstone.
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E Formation 4 Sandstone, massive to thin-bedded, crossbedded, fine-grained, calcareous, gray; interbedded siltstone; poorly exposed.
= Siltstone, olive- to brownish-gray.
2 L Sandstone, massive to thin-bedded, crossbedded, fine- to very fine-grained, calcareous, gray to brownish-gray; interbedded
e :
% @ reddish-gray siltstone.
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é g Concealed, probably siltstone.
= Swift Formation Sandstone, thick-bedded, fine-grained, glauconitic, light-gray, fossiliferous.
= 15 8 Limestone, massive, sandy, bluish-gray, fossiliferous.
UNCONFORMITY 20 Sandstone, thin-bedded, fine-grained, silty, slightly glauconitic, dark gray; conglomeratic at base.
: grai gray; conglomeratic at bas
0 Rierdon Formation o Shale, calcareous, medium-gray; interbedded limestone; fossiliferous.
o Ol |.|=J @© Limestone, thick-bedded, oolitic, hard, fossiliferous; forms prominent ridges.
o 3 Piper Shale, chunky, silty, mottled maroon and olive-green; poorly exposed.
S © Formation 3 Concealed, probably shale.
=3 - Limestone and calcareous shale, thin- to medium-bedded, medium-gray, fossiliferous.
= UNCONFORMITY A 3 £
& L= Siltstone, calcareous, shaly, ripple-marked; conglomerate at base; fossiliferous.
E PhOSUDr:‘gng’:)O;ml?rtYl@_ Sandstone and chert; conglomerate at base.
s Quartzite, massive, yellowish-gray; contains many irregular beds of siltstone ; forms prominent cliffs.
o Quadrant ]
w Quartzite i Concealed, probably sandy siltstone.
o Quartzite, massive, yellowish-gray; contains many irregular beds of siltstone; forms prominent cliffs.
. Amsden Lim T to thin-bedded, pale-reddish- to yellowish brown.
< ormation 8 Dolomite, thin- to thick-bedded, pale-brown.
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=2 UNCONFORMITY — Siltstone, red, calcareous; some shale and thin-bedded fine-grained limestone at base.
< Limestone, massive, light-olive-gray; cherty near base; forms prominent cliffs.
3 - Limestone, massive, silty, dolomitic, light-olive-gray; interbedded grayish-red siltstone.
(>13 g ==t Limestone, massive, silty, cherty, light-olive-gray; interbedded grayish-red siltstone.
Upper —
§ s c member 54 (“3 Dolomite, massive, mottled reddish-gray, fossiliferous at base; forms prominent ridges.
° o : ™
g_J = E‘ g T T 64 Limestone, massive to poorly bedded, dolomitic, light-olive-gray, fossiliferous at top; forms prominent ridges.
© 7 5 3
8 = 58 Dolomite, massive, light-olive-gray to yellowish-brown.
©% S —:
co pe 6 £ Solution breccia; contains fragments of pebble- to boulder-size dolomite.
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2 § 61 © [T Dolomite, massive to poorly bedded, calcitic, light-olive-gray; forms prominent ridges.
3 I En s e 22 Limestone, massive to poorly bedded, silty in part, cherty near top, light olive-gray.
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p= Lower E 2 =2 96 B Dolomite, massive, calcitic, cherty, light-olive-gray; some dolomitic limestone near base; fossiliferous; forms prominent ridges.
(= member
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o“p 8 32 m Limestone, massive, light-olive-gray; forms prominent ridges.
0 o N 2 58 Dolomite, massive to thin-bedded, cherty, light-olive-gray; forms prominent ridges.
z (@] 9 it T
=t | e =y 60 Limestone, massive, dolomitic, oolitic, light-olive-gray, fossiliferous; forms prominent ridges.
& = 34 Dolomite, thin- to thick-bedded, calcitic, olive-gray, fossiliferous.
)
%) Limestone, thin- to thick-bedded, oolitic, light-olive-gray, fossiliferous.
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= Limestone, thin- to thick-bedded, dolomitic, light-olive-gray; interbedded shale or siltstone.
s = Lodgepole 3
<] Limestone : :
o — T T T L3
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'g Se——— I, 113 Limestone, thin- to thick-bedded, magnesian, light-olive-gray; interbedded shale or siltstone; fossiliferous.
o = =
5 j;t{;i :“? : 46 Limestone, massive to medium bedded, cherty, olive-gray, fossiliferous.
- = 83 Limestone, thin- to thick-bedded, dolomitic, cherty, olive- to medium gray, fossiliferous.
; ' Shale, black.
Three Forks (o] Dolomite, thin- to thick-bedded, grayish-orange to yellowish-brown; interbedded shale.
Shal .
ale Shale, calcareous, dusky-yellow-green, fossiliferous; poorly exposed.
gr
g 77 Dolomite, massive to poorly bedded, pale-brown; forms prominent cliffs.
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< g Jett I 71 Dolomite, thick-bedded, mostly calcitic, pale-yellowish-brown, fossiliferous: shale at top and bottom.
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Q| @ Dolomite e
E’ -0 % 120 § Limestone, massive to moderate-bedded, silty, cherty, brownish-gray, fossiliferous.
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g — : : é; 30 Dolomite, massive to moderate-bedded, silty, brownish-gray, fossiliferous.
ATE A TA gy Limestone, massive to thin-bedded, silty, cherty, oolitic, pale-yellowish-brown, fossiliferous.
Mal}l\:gglgFFé)ém|ﬁon 1? Dolomite, massive to thin-bedded, calcitic, pale-yellowish-green.
T4 c 7 2 = Conglomerate, pebbles to boulders of dolomite, limestone, and chert.
< ® Bighorn Dolomite £= % - -
O 3 'S E Dolomite, massive, mottled pinkish- to yellowish-gray; fossiliferous in top 2 feet; forms prominent cliffs.
i O UNCONFORMITY - 7
s % z Grove Creek 50 Limestone and shale, gray flat-pebble limestone conglomerate and interbedded grayish-green shale.
=k Fi ti
[a) i ormation . b v " .
@ o 105 i Shale and limestone, greenish-gray shale with interbedded glauconitic gray limestone.
o] — Snowy Range = o
Formation .30 {c Limestone, light-gray, dense; some flat-pebble limestone conglomerate.
= 5 35 Shale, grayish-green; flat-pebble limestone conglomerate at base.
R as,
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= g L.P“gr;m == 175 Limestone, dolomitic, oolitic, gray; silty near base, chert zone at top; forms prominent cliffs.
imestone o T
O C
ale, grayish-green, and gray glauconitic limestone with some flat-pebble conglomerate.
Shal: ish d {¢ itic li 1 ith flat: bl I
E Park o Shale, greenish-gray.
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B |8
= B Shale, grayish-green, and gray limestone with some flat-pebble conglomerate.
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o Limeg{':r:e Limestone, thin-bedded, gray, and interbedded gr ish-gray shale; fi iliferous.
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= Vé?:S'ey Shale, greenish- to purplish-gray; some interbedded limestone and flat-pebble glauconitic limestone conglomerate.
ale
Flathead Quartzite . Quartzite and sandstone, reddish-gray; conglomerate at base.
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o z and granite
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STRATIGRAPHIC COLUMNS OF ROCKS EXPOSED IN THE AREA WEST
OF LIVINGSTON, GALLATIN, AND PARK COUNTIES, MONTANA

PALEOZOIC AND JURASSIC ROCKS
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Overlying rocks eroded.
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2 g % Massive to thin-bedded crossbedded fine-grained to conglomeratic calcareous, andesitic,
% s (idge-forming greenish-gray sandstone. Pebbles of volcanic rock, quartzite, gneiss, gran-
o S 1800 ite, limestone, sandstone, and claystone. Contains wood and plant fragments.
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Formation
Middle Massive to thin-bedded fine- to coarse-grained, slightly calcareous, andesitic greenish-gray
sanidstone i sandstone and massive olive-gray mudstone. Contains plant fragments, spores, and ver-
e z;], 3 1; 3840 tebrates.
mudstone |1} T
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g 8 .o g Massive to thin-bedded crossbedded fine-grained to conglomeratic andesitic ridge-forming
o 2 g = dusky-yellow-green sandstone with interbedded siltstone and claystone. Pebbles of vol-
L(‘_)J ® 5 Eoog 975 canic rock, quartzite, gneiss, and limestone. Contains leaf impressions, spores, and fresh-
<! O e B water mollusks.
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Massive to thin-bedded crossbedded poorly sorted ridge-forming andesitic dusky-yellow-
825 green sandstone with interbedded claystone and siltstone. Locally conglomeratic. Con-
Hoppers tains fresh-water mollusks and wood and plant fragments.
Formation
Basal ,. 140 Massive crossbedded, generally conglomeratic, calcareous ridge-forming yellowish-gray
sandstone |t sandstone.
Massive olive-gray to grayish-red claystone with interbedded fine- to coarse-grained ande-
Billman sitic sandstone. Contains fresh-water mollusks and dinosaur bones. Generally a valley-
Creek 2590 forming unit.
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Massive tuffaceous olive-gray siltstone with interbedded fine-grained andesitic sandstone.
Miner 1190 Contains petrified wood, leaf impressions, spores, and dinosaur bones. Heulandite in the
Creek form of red specks or veinlets is common.
Formation
Sulphur i . e : ;
Fl 160 Massive crossbedded poorly sorted grayish-green andesitic ridge-forming sandstone with
ats interbedded tuff and bentonite.
Sandstone
Cokedale Massive to thin-bedded poorly sorted andesitic olive-gray siltstone and sandstone with inter-
" i 1550 bedded conglomerate, claystone, and tuff. Thin beds of bentonite and lignite in the lower
SHIE-ON part of the formation. Contains petrified wood, leaf impressions, spores, fresh-water
mollusks, and dinosaur bones.
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