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CORRELATION OF MAP UNITS

ST
n-d At?;c." y

Holocene and (or)
Pleistocene

Unconformity

Unconformity and major uplift

Unconformity(?)

Unconformity

Unconformity and (or) fault

DESCRIPTION OF MAP UNITS

Only thicker surficial deposits are shown. Symbols in parentheses indicate the
concealed bedrock

ALLUVIUM (HOLOCENE AND/OR PLEISTOCENE) — Unconsolidated
mixture of silt, sand, gravel, and boulders. On broad flats mostly composed
of, or derived from, outwash of Pinedale Glaciation, but in Michigan Creek
includes bouldery alluvium derived from glacial outwash of Bull Lake Gla-
ciation. In small stream valleys mostly composed of locally derived allu-
vium, probably of Holocene age; also includes peat deposits

ALLUVIAL FAN DEPOSITS (HOLOCENE AND/OR PLEISTOCENE) —
Unconsolidated silt, sand, gravel, and blocks of rock at valley mouths

COLLUVIUM AND ALLUVIUM (HOLOCENE AND/OR PLEISTOCENE)
— Undivided alluvium and slope wash

TALUS (HOLOCENE AND/OR PLEISTOCENE) — Coarse to very coarse
angular blocks of rock

LANDSLIDE DEBRIS (HOLOCENE AND/OR PLEISTOCENE) — Unsorted
broken rock and soil

SLOPE WASH (HOLOCENE AND/OR PLEISTOCENE) — Silt, sand, and
subangular rock debris

TILL (PLEISTOCENE — PINEDALE AND BULL LAKE GLACIATIONS)
— Unsorted mixture of sand, gravel, and boulders; largely unconsolidated;
most is of Pinedale age. Outer moraines in Hall Valley and near Jefferson
Hill are of Bull Lake age

GLACIAL OUTWASH DEPOSITS (PLEISTOCENE — MOSTLY BULL
LAKE GLACIATION) — Cobbles, gravel, sand, and silt

ROCK GLACIER (PLEISTOCENE) — Coarse to very coarse angular blocks of
rock; some ice matrix may be preserved

PEDIMENT GRAVELS (PLEISTOCENE) — Thin deposits of cobbles, gravel,
sand, silt, and soil on cut surfaces. The components of gravels came from
the Precambrian terrane in headwater regions of Jefferson and Snyder
Creeks. Surfaces on all pediments have been called Como surfaces (Stark
and others, 1949); however, deposits on three main surfaces, located at
three levels above the present stream drainage, are here mapped separately

Lower pediment gravel — About 10— 20 feet (3—6 m) above present drainage
level. Tentatively correlated with younger Bull Lake deposits

Middle pediment gravel — About 80 feet (24 m) above present drainage level.
Tentatively correlated with older Bull Lake deposits

Upper pediment gravel — About 120 feet (37 m) above present drainage level.
Tentatively correlated with Slocum Alluvium of the Front Range (Scott,
1963, 1972)

BIOTITE QUARTZ LATITE PORPHYRY OF BAKER LAKE AND JEFFER-
SON HILL (TERTIARY) — Gray massive intrusive porphyry composed of
phenocrysts of equant sanidine, andesine, and biotite in felsic matrix.
Erodes to bold knobs and slopes; disintegrates to granules

SOUTH PARK FORMATION (PALEOCENE) — Generally poorly consoli-
dated clastic, volcaniclastic, and volcanic rocks more than 5,000 feet (1,524
m) thick in the quadrangle. Equivalent to the Denver Formation as used by
Stark and others (1949). Equivalent in part, to Middle Park Formation as
used by Izett (1968). Three of four members are present in the quadrangle.

Arkosic member — Pale-pink to gray lenticular beds of arkosic sandstone,
conglomerate, and mudstone composed of poorly sorted friable angular to
subangular unweathered component grains and fragments of granitic and
metamorphic rocks of Precambrian age (pink granite and pegmatite,
quartz, quartz-feldspar gneiss, mica schist, tactite, hornfels). Includes beds
of giant boulders, composed of the same components, 5—10 feet or more
(1.5—3 m) on an edge. Forms poorly exposed strike ridges and swales of low
relief. About 1,500 feet (460 m) thick

Conglomeratic member — Buff and dark-greenish-gray to brown thick
lenticular beds of conglomerate, sandstone, and tuffaceous mudstone con-
taining abundant biotite and sparse plant fragments and leaf impressions.
Near base many clasts are subrounded cobbles and boulders of silicified
wood and porphyries of Cretaceous and Paleocene(?) age and gray
quartzite, chert-pebble conglomerate, and red silty sandstone of Paleozoic
age. Poorly exposed. Forms prominent cobble-strewn strike ridges and
valleys. About 4,000 feet (1,220 m) thick

Reinecker Ridge Volcanic Member — Upper and middle parts contain thick
lenticular beds of conglomerate composed of well-rounded cobbles of many
varieties of porphyry (predominantly andesite) in ferruginous tuffaceous
matrix and interbedded brown platy to massive waterlaid tuffaceous sand-
stone consisting of feldspars, quartz, augite, and clinoptilolite. The tuffa-
ceous sandstone thins northward and intertongues with the overlying con-
glomeratic member (Tsc). Lower part consists of brown, gray, green, or
purple hornblende andesite porphyry flows and breccias containing varioles
that weather to distinctive pellets. Forms steep-sided ridges. Unit is about
500 feet (150 m) thick

LARAMIE FORMATION (UPPER CRETACEOUS) — Lenticular beds of
yellowish-brown shale containing iron oxide-coated plant casts, brown
sandstone, and coal (Washburne, 1910). The Laramie is a poorly exposed
slope-former. About 300 feet (90 m) thick

FOX HILLS SANDSTONE (UPPER CRETACEOUS) — Yellow to brown
well-sorted crossbedded sandstone near top and light-gray fine-grained cal-
careous sparsely fossiliferous even-bedded marine sandstone at base. In gen-
eral, poorly exposed; forms slope. About 350 feet (107 m) thick

PIERRE SHALE (UPPER CRETACEOUS) — Brown to gray marine shale
composed largely of swelling clay and minor sandstone. Very poorly expos-
ed; forms flats, basins, and slopes. About 6,000 feet (1,830 m) thick

NIOBRARA FORMATION (UPPER CRETACEOUS)

Smoky Hill Shale Member — Dark-gray yellow-weathering spotted marly
marine shale. Very poorly exposed; forms yellow calcareous soil; the base of
unit in many places in quadrangle marks the site of abandoned stream
courses. About 350 feet (107 m) thick

Fort Hays Limestone Member — Gray fossiliferous marine limestone. Poorly
exposed but readily recognized by its gray calcareous soil that contains
abundant Inoceramid prisms and supports wheat grass (Agropyron sp).
About 100 feet (30 m) thick

BENTON GROUP (UPPER CRETACEOUS) — Includes poorly exposed
Carlile Shale, Greenhorn Limestone, and Graneros Shale. About 550 feet

(167 m) thick
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Precambrian Y(?) and X PRECAMBRIAN
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CARLILE SHALE AND GREENHORN LIMESTONE (UPPER CRETA-
CEOUS) — At top, the low ridge-forming Juana Lopez Member of Carlile
Shale, consisting of brown fossiliferous fetid calcareous sandstone (calcar-
enite) 5— 19 feet (1.5—3 m) thick, is underlain by very poorly exposed black
shale, Lower part of map unit consists of very poorly exposed, but char-
acteristic, brown fetid Globigerinid calcarenite of the Greenhorn Limestone
and gray shaly limestone that is slightly metamorphosed near intrusive por-
phyry. Forms a flat. About 250-300 feet (76 —91 m) thick

GRANEROS SHALE (UPPER CRETACEOUS) — Very poorly exposed dark-
gray shale containing carbonaceous siliceous siltstone and brown sandstone
at base. Forms a flat. About 300 feet (91 m) thick

DAKOTA SANDSTONE (LOWER CRETACEOUS) — Mostly gray to pale-
brown medium-grained quartzite, quartzose sandstone, and varicolored
chert-pebble conglomerate. Also includes gray and gray-green noncalcar-
eous nonswelling clay shale, brown medium-grained ferruginous sand-
stone, and basal black-and-gray chert-pebble conglomerate. Poorly expos-
ed; forms slopes and ridges mantled by large quartzite blocks. As much as
250 feet (76 m) thick

MORRISON FORMATION (UPPER JURASSIC) — Poorly exposed in map-
ped area. Consists mostly of green, red, or buff limy claystone, commonly
swelling when wet, and interlayered thin beds of yellow, pink, or very pale
gray medium- to fine-grained sandstone. In exposures just east of quad-
rangle is even-bedded medium-grained moderate-reddish-orange sandstone
at base. Forms pink soil. Although deposited directly on Precambrian
rocks, the Morrison ranges in thickness from 0 to 300 feet (0—91 m) largely
because of faulting and squeezing at or near the base of this plastic unit

BENTON GROUP, DAKOTA SANDSTONE, AND MORRISON FORMA-
TION (UPPER AND LOWER CRETACEOUS AND UPPER JURASSIC)

DAKOTA SANDSTONE AND MORRISON FORMATION (LOWER CRE-
TACEOUS AND UPPER JURASSIC)

QUARTZ DIORITE (PRECAMBRIAN Y?) — Gray massive biotite-

hornblende quartz diorite. Locally contains inclusions of hornblende-
biotite meladacite

GRANITE AND QUARTZ MONZONITE (PRECAMBRIAN Y?) — Pale-
orange, buff, or pink massive muscovite-biotite leucogranite, biotite leuco-
granite, leucoquartz monzonite, pegmatite, and aplite. Locally foliated. No
radiometric dates are available

PEGMATITE AND APLITE (PRECAMBRIAN Y?) — Pink or buff pegma-
tite, aplite, and minor muscovite granite

JASPERIZED ROCK (PRECAMBRIAN Y?) — Sheared rocks, partly replaced
by jasper and by pale-gray chert

PRECAMBRIAN Y(?) AND X ROCKS UNDIVIDED — Shown in cross
section only

MIXED METAMORPHIC AND IGNEOUS ROCKS (PRECAMBRIAN Y?
AND X) — Largely microcline-quartz-plagioclase gneiss, biotite and
muscovite schist, amphibolite, quartzite, granite, and pegmatite

PLAGIOCLASE-QUARTZ GNEISS (PRECAMBRIAN X) — Buff foliate
plagioclase-quartz-biotite-microcline gneiss; locally contains hornblende.
Contains dikes of pegmatite and scattered, thin layers of amphibolite

CALC-SILICATE GNEISS, MARBLE, AND AMPHIBOLITE (PRECAM-
BRIAN X) — Banded interlayered calc-silicate gneiss, marble, and amphi-
bolite. The calc-silicate gneiss consists largely of clinopyroxene, horn-
blende, microcline, calcite, epidote, scapolite, and sphene. The calcite mar-
ble commonly contains clinopyroxene, hornblende, and other silicates.
Dikes of pegmatite are abundant in this unit; most are too small to be shown
on the map

PLAGIOCLASE-QUARTZ GNEISS AND AMPHIBOLITE (PRECAM-
BRIAN X) — Gray foliate banded and interlayered plagioclase-quartz-
hornblende gneiss, plagioclase-quartz-biotite gneiss, and amphibolite. Thin
layers of other rocks and dikes of pegmatite and granite too small to be
shown on the map also are present.
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