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Surficial deposits

Qal, alluvial deposits of silt, sand, gravel, cobbles, and boulders

Qt, talus; angular fragments of waste rock fringing cliffs

Qa, avalanche deposits; angular fragments of waste rock from source area
of avalanche

Qls, landslide deposits; angular fragments of waste rock from source area
of slide; characterized by irregular hummocky topography

Qrs, rock streams; angular fragments of waste rock forming lobes charac-
terized by flow wrinkles

Qc, colluvial deposits

Qg

Glacial deposits
Chiefly till in cirques and glaciated valleys. Unsorted mixture of material
ranging from clay to boulders; includes both young fresh wundissected
moraines and older moraines that are rounded and dissected

Granodiorite and related rocks of Electric Peak stock
In complex stock; rocks are medium gray to medium dark gray, fine to
medium grained, composed of different proportions of plagioclase (an-
desine to bytownite), quartz, potassium feldspar, biotite, hornblende, and

augite

Lamprophyre of Bighorn Pass sheet
Dark-gray, fine-grained; consists of automorphic granular aggregate of
potassium feldspar, plagioclase (Ang;_,,), quartz, biotite, diopside,
magnetite, apatite, and alteration products; mafic minerals occur as

phenocrysts

Porphyry laccoliths and sills
Biotite rhyodacite porphyry and biotite-quartz latite porphyry, wmedium-
light-gray to light-gray, fine to very fine grained, porphyritic; contain
abundant phenocrysts of plagioclase (An,, ;,), biotite, and hornblende
in a microcrystalline groundmass that is felted or trachytic and composed
of minute crystals of plagioclase and commonly wmicropoikilitic quartz
surrounded by products of deuteric alteration

Biotite quartz monzonite of Mount Holmes stock
Light to very light gray, fine-grained, hypautomorphic porphyritic. Marginal
zone (shown by dotted pattern) includes both very fine grained granoblastic
quartz monzonite that is a hornfelsic chilled zone and quartz-feldspar horn-
fels derived from the Flathead Sandstone and Wolsey Shale that form the
roof of the stock

Landslide Creek Formation
Sandstone and conglomerate, greenish-gray, poorly sorted; composed
mainly of fragments of andesitic volcanic rocks. Thickness not known
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Everts Formation
Sandstone, light- to medium-gray, fine- to medium-grained, thin-bedded,
tuffaceous and calcareous; interbedded dark- to olive-gray chippy shale,
mudstone, and siltstone. Thickness about 1,200 feet

UNCONFORMITY

Eagle Sandstone
Sandstone, light- to medium-gray, fine- to medium-grained, thin- to thick-
bedded, calcareous; interbedded dark-gray carbonaceous shale, in beds a
few feet thick, and thin lenticular coal. Basal 160 feet, the Virgelle Sand-
stone Member, is medium-light-gray fine-grained thick-bedded to massive
arkosic sandstone. Thickness about 800 feet

Telegraph Creek Formation
Sandstone, brownish- to medium-light-gray, fine to very fine grained, thin-
bedded, calcareous; interbedded, medium-gray platy mudstone and shale.
Gradational into overlying and underlying formations. Thickness about

300 feet

‘ Cody Shale

Upper shale member: medium- to dark-gray platy to chippy mudstone and
shale; interbedded dark-greemish- to brownish-gray very fine grained
sandstone and siltstone. Thickness about 800 feet

Middle sandstone member: yellowish- to brownish-gray very fine grained
medium-bedded glauconitic sandstone; interbedded dark-gray shale.
Thickness about 50 feet

Lower shale member: medium- to dark-gray and yellowish-gray shale and
mudstone; interbedded, similarly colored siltstone and fine-grained sand-

stone. Thickness 350-400 feet

Frontier Sandstone
Sandstone, yellowish- and light-olive-gray to medium-gray, fine-grained,
partly calcareous, partly tuffaceous; in beds 1-5 feet thick separated by
thin interbeds of dark-gray shale. Thickness about 50-100 feet

Mowry Shale
Shale, medium- to dark-gray, chippy to pencilly; a few interbeds of olive-
gray fine- to medium-grained sandstone and of light-gray bentonite.
Thickness about 300 feet
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Thermopolis Shale

Upper sandstone member:  yellowish-gray to grayish-brown fine-grained
calcareous, partly glauconitic feldspathic sandstone; interbedded dark-
gray chippy shale and mudstone. Thickness about 100 feet

Middle shale member: dark-gray very fissile shale; a few thin interbeds of
olive-gray fine-grained sandstone. Thickness about 300 feet

Lower sandstone member: medium-light- to yellowish-gray fine-grained
medium- to thick-bedded sandstone; interbedded medium-dark-gray
shale and siltstone. Thickness 75-100 feet

Kootenai Formation
Mainly shale and mudstone, medium-dark-gray and grayish-red; a few thin
interbeds of light-gray limestone and sandstone; medium- to light-gray
“gastropod limestone,’’ 20-30 feet thick, mear top;, massive chert pebble
conglomerate and quartz-chert sandstone unit 20-50 feet thick at base.

L Thickness 250-300 feet
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Morrison Formation
Shale, mudstone, and siltstone, grayish-red, dark-gray, and grayish-green;
interbedded yellowish-brown to light-gray fine to very fine grained sand-
stone in lenticular beds as much as 3 feet thick, and, in upper and basal
Thickness about 200 feet

Ellis Group
Swift Formation: calcareous sandstone and sandy limestone, pale-yellowish-
brown to light-olive-gray, wmedium-grained, glauconitic, oolitic, locally
coquinoid. Thickness 15-60 feet
Rierdon Formation: shale, mudstone, and siltstone, pale-red to medium-
gray, calcareous; a few beds less than 0.5 foot thick of medium- to light-
gray partly oolitic limestone. Base marked by 1- to 6-foot-thick bed of
medium-gray fine-grained oolitic limestone. Thickness 40-60 feet
Sawtooth Formation:
Upper red-bed member: pale- to grayish-red siltstone, mudstone, and
shale. Thickness 25-40 feet
Middle limestone member: medium-light- to medium-dark-gray very fine
grained chippy fossiliferous limestone in 0.1- to 1.0-foot-thick beds;
interbedded dark-gray shale. Thickness 60-75 feet
Lower red-bed member: grayish-red and grayish-green siltstone, mudstone,

A and shale. Thickness 20-30 feet
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Thaynes(?), Woodside, and Dinwoody Formations
Thaynes(?) Formation: light-gray fine-grained calcareous sandstone in beds
0.2-5 feet thick. Thickness 0-50 feet
Woodside Formation: grayish-red to reddish-brown shale, mudstone, silt-
stone, and micaceous sandstone, in beds 1-5 feet thick; lower part and
some interbeds are greenish-gray shale. Thickness 75-100 feet

L Dinwoody Formation: light- to yellowish-gray very fine grained thin-bedded

limestone; weathers near pale brown. Thickness 0-50 feet

Shedhorn Sandstone

Upper sandstone and dolomite: medium- to light-gray fine to very fine
grained sandstone and wmedium-light- to brownish-gray fine-grained
siliceous dolomite; beds 0.1-0.5 foot thick. Thickness about 30 feet

Middle chert and sandstone: brownish-gray to grayish-yellow phosphatic
chert and cherty phosphatic glauconitic dstone; beds 0.1-1.0 foot
thick. Thickness about 30 feet

Lower phosphatic sanmdstone:  medium- to yellowish-gray fine-grained
slightly calcareous sandstone containing as much as 50 percent phosphatic
oolites and pellets; beds 0.1-3.0 feet thick,; basal part includes 10 feet of
yellowish-gray shale. Thickness about 60 feet
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Quadrant Sandstone
Sandstone and quartzitic sandstone, yellowish-brown to very light gray,
fine-grained, in beds 0.5-8 feet thick; interbeds, commonly less than 1 foot
thick, of light-gray fine-grained dolomite in upper half and basal part.

L Thickness 300-325 feet
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Amsden Formation
Upper unit: grayish- and pale-red calcareous or dolomitic siltstone; a few
thin interbeds of dolomite and shale. Thickness 0-30 feet; removed by
erosion in some places
Lower unit: pale-red to yellowish-orange mudstone, siltstone, and shale;
interbedded fine to very fine grained calcareous sandstome. Thickness
0-30 feet

L Formation thickness typically 0-60 feet

Madison Group

Mm, Madison Group undivided

Mmc, Mission Canyon Limestone: medium-gray to pale-yellowish-brown
fine- to coarse-grained limestone and dolomite in beds 1-5 feet thick or
massive; modules of brownish-gray chert common; massive dolomite at
top and base. Thickness about 800 feet

M|, Lodgepole Limestone: light-brownish- to medium-gray fine- to medium-
grained limestone in beds 0.1-2.0 feet thick separated by partings and
interbeds as thick as 0.2 foot of calcareous siltstone and silty limestone;
contains abundant fossils; lower half locally contains abundant nodules
and thin irregular beds of yellowish-brown to dark-gray chert. Thickness

9 about 500-600 feet
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Three Forks and Jefferson Formations
Dtj, Three Forks and Jefferson Formations undivided
Dt, Three Forks Formation:

Trident Member equivalent (in mortheast part of park only): grayish-red
and grayish-green calcareous mudstone and shale and interbedded
light-gray fossiliferous limestone, grading downward into yellowish-
brown to grayish-green mudstone and shale. Thickness about 50 feet

Logan Gulch Member equivalent:

In Gallatin Range: light-olive-gray very fine grained dolomite and
stlty dolomite, in beds 0.1-0.2 foot thick, in upper 45-50 feet, under-
lain by light-olive to yellowish-brown to dark-gray shale and mud-
stone in lower 30-35 feet. Thickness 80 feet

In northeast part of park: brecciated limestone and dolomite in upper
30 feet, underlain by light-olive to dark-gray shale and mudstone that
includes interbeds less than 1 foot thick of yellowish-brown fine-
grained limestone. Thickness 80 feet

Dj, Jefferson Formation:

In Gallatin Range: yellowish-brown to brownish-gray very fine grained
massive dolomite 30 feet thick (equivalent to Birdbear Member), under-
lain by brownish- to light-gray (rarely dark-gray) very fine to fine-
grained and sugary, partly fetid dolomite in beds 0.1-3.0 feet thick
containing thin interbeds of yellowish-brown dolomitic siltstone and
stlty dolomite. Thickness 240 feet

In northeastern part of park: pale- and pale-yellowish-brown fine-grained
sugary dolomite and dolomitic limestone in beds 0.2-4.0 feet thick.
Thickness about 175 feet
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Bighorn Dolomite
Dolomite, light-brownish-gray, very fine to fine-grained,
partly laminated; partly containing light-gray to yellow-
ish-orange chert in lenses as long as 5 feet; in beds 0.1 foot
thick to massive with massive units most common in
upper part. Thickness 100-200 feet

UNCONFORMITY

Snowy Range Formation

Grove Creek Limestone Member: brownish-gray to yellow-
ish-orange very fine to medium-grained dolomitic lime-
stone, dolomite, and dusky-blue shale. Thickness 0-40
feet

Sage Limestone Member: pale-yellowish-brown to medium-
gray very fine grained,partly glauconitic limestone, irreg-
wlarly ribboned with grayish- or dark-yellowish-orange
sandy limestone and calcareous sandstone; in beds about
1 foot thick; imterbeds as thick as 3 feet of similarly col-
ored mottled limestone; contains abundant fossils; Col-
lenia magna beds at base only in north-central and north-
east parts of park. Thickness 45-150 feet

Dry Creek Shale Member: greenish- to light-olive-gray
shale; interbeds less than 1 foot thick of very fine grained

Bighorn Dolomite, calcareous sandstone and siltstone; interbeds of gray
Snowy Range very fine grained oolitic glauconitic limestone and lime-
Formation, and stone pebble conglomerate at top; a I-foot-thick bed

Pilgrim Limestone of yellowish-brown platy calcareous siltstone or very

undivided fine grained sandstone at base in Gallatin Range. Thick-

ness 40-50 feet
Formation thickness 110-200 feet

Pilgrim Limestone

Upper unit: medium-gray, mottled yellowish-gray and pale-
yellowish-brown, largely oolitic fine- to medium-grained
thick-bedded to massive limestone. Thickness 40-150
feet

Middle unit: medium-gray medium- to coarse-grained
glauconitic fossiliferous limestone pebble conglomerate.
Thickness about 60 feet

Lower unit: medium-gray very fine grained limestone in
beds 0.2-0.5 foot thick ribboned with grayish-orange
silty limestone, interbedded with medium-gray oolitic
glauconitic fossiliferous limestone in beds 0.2-3.0 feet
thick; a few beds of limestone pebble conglomerate and
grayish-green shale. Thickness 75-100 feet

\ Formation thickness 160-250 feet

Park Shale
Shale and mudstone, grayish-green to medium-dark-gray; upper part in-
cludes interbeds as much as 0.3 foot thick of yellowish-gray to grayish-
green argillaceous or glauconitic pisolitic limestone; lower part includes a
few interbeds less than 0.5 foot thick of limestone coquina, glauconitic
limestone, and limestone pebble conglomerate. Thickness 100-120 feet

Meagher Limestone
Limestone, mottled medium-gray to medium-dark-gray and yellowish-gray
to grayish-orange, very fine grained; in beds 0.1-3.0 feet thick, separated
by partings or thin interbeds of grayish-green shale. Thickness 175-388

Seet

Wolsey Shale and Flathead Sandstone

Wolsey Shale: greenish-gray micaceous and sandy shale; thin interbeds of
argillaceous calcareous sandstone and siltstone and glauconitic sandy
limestone; upper 20 feet gradational into overlying Meagher Limestone.
Thickness 100-150 feet

Flathead Sandstone: yellowish-gray to grayish-orange-pink fine- to medium-
grained quartzitic sandstone in beds 0.2-3.0 feet thick; partly laminated or
cross-laminated; basal part includes poorly sorted sandstone and con-
glomerate. Thickness 100-160 feet

GEOLOGIC MAP AND SECTIONS OF PRE-TERTIARY ROCKS,
NORTHERN PART OF YELLOWSTONE NATIONAL PARK
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Metamorphic rocks
Mainly granitic gneiss, medium-gray to moderate-orange-pink, medium to
coarsely crystalline; composed of potassium feldspar, quartz, plagio- \
clase, and biotite. Potassium feldspar locally forms porphyroblasts as
much as 5 cm in length. Includes dark-gray to grayish-black amphibo-
lite and light-gray to pale-red coarse-grained granite pegmatite. Partly
medium- to medium-dark-gray fine-grained quartz biotite schist older
than the gneiss, composed of quartz, biotite, and sparse potassium feld-
spar and plagioclase 7
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Cenozoic voleanic rocks not mapped in this study
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Dashed where approximately located or indefinite; dotted where concealed;
queried where doubtful. U, upthrown side; D, downthrown side

Reverse fault

Dashed where approximately located or indefinite; dotted where concealed.
R, upthrown side
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Dashed where approximately located. Sawteeth on upper plate
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INDEX TO U.S. GEOLOGICAL SURVEY TOPOGRAPHIC
QUADRANGLES AND GEOLOGIC MAPPING

1. Geology mapped in 1967 by E. T. Ruppel, assisted by M. F.
Gregorich.

2. Geology mapped in 1966-67 by E. T. Ruppel, assisted by
R. B. Amonson, M. F. Gregorich, and G. M. Fairer.

3. Geology mapped in 1967-68 by E. T. Ruppel. Boundary
of Precambrian rocks in northeast corner mapped in recon-
naissance in 1967 by H. J. Prostka.

4. Geology mapped in 1966-67 by E. T. Ruppel, assisted by
P. W. Schmidt and G. M. Fairer. Boundary of Precam-
brian rocks in Black Canyon of the Yellowstone and of
Madison Limestone south of Soda Butte Creek mapped in
reconnaissance in 1967 by H. J. Prostka. Geology in
upper part of Pebble Creek modified from unpublished
reconnaissance mapping by W. G. Pierce.

5. Geology modified by E. T. Ruppel, from Witkind (1969,
pl. 1). a

6. See map by Fraser, Waldrop, and Hyden (1969) for geology
of Gardiner quadrangle.
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