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DESCRIPTION OF MAP UNITS

Q SURFICIAL DEPOSITS ( QUATERNARY)
alluvial and, glacial deposits. '

Tdu UPPER PART OF DRY UNION FORMATION (PLIOCENE)
S

rounded boulders. cobbles. and pebbles of valcame and Precambrian rocks deposited by

much as 100 feet (30 m) thick
Ts SANTA FE(?) FORMATION (PLIOCENE TO MIOCENE) - Gray to light-brown. sandy to

Santa Fe(?) Formation
Tsu

sand containing many well-compacted and locally cemented lenses of boulders, cobbles,
and pebbles of possible late Miocene to Pliocene age. Cemented by calcium carbonate.
Contains several buned Brown soils. Thickness possibly exceeds 100 feet (30 m)

Tsl

ness

Twa ANDESITE OF WAUGH MOUNTAIN (MIOCENE) — Black or dark-green dense stratified

tuffs in northwest corner of quadrangle. Probably denved from local volcanic vents near
Waugh Mountain, 15 miles (24 km)'to the northwest. About 30 feet (9 m) thick
Tfc ’ CONGLOMERATE OF FEAR CREEK (MIOCENE) — Chiefly gray wellstratified poorly
cemented andesite pebble and cobble conglomerate, but lower 200 feet (60 m) in west-
ern outcrop contains, in descending order, white tuff, massive nonwelded ash-flow tuff,

and wellstratified water-aid tuff. Lower part in eastern outcrop contains water-laid tuff
and a nonwelded ash-flow tuff underlain by andesitic lahar. More than 400 feet (120 m)

thick

Tl

LAHARS (OLIGOCENE) — Laharic deposits having volcanic mudstone matrx; pebbles and

metamorphic rocks, and Cambmnan syenite from the McClure Mountain area. Mudflows
both underlie and overlie Gribbles Park Tuff at Wolf Park and are intruded by basalt (Tb).

Unit includes gravel north of Talbert Gulch beneath Gribbles Park Tuff. Lahars are 50 feet

(15 m) thick

Tote ’ GRIBBLES PARK, THORN RANCH, AND EAST GULCH TUFFS UNDIVIDED (OLIGO-
; CENE)

Gribbles Park Tuff — Light-gray to brown rhyolitic ash-flow tuff containing bronze biotite,
chatoyant sanidine, and fragments of gray andesitic rock

Thorn Ranch Tuff — Yellowish-gray or gray rhyolitic ash-flow tuff containing sparse sanidine
and biotite minerals, and brown and purple pumice lumps and Precambnan rock fragments. -

Eas: Gulch Taff — Gray ash-flow tuf! containing <anidine, biotite, and quartz, and abundant
flattened pumice lumps and fragments of plutonic rocks ’

g

Top GRIBBLES PARK TUFF (OLIGOCENE) — Lithology described above. More than 160 feet
(49 m) thick

Ttml

gray olivine andesite: weathers to dark reddish or purplish brown. Crops out in northwest

corner of quadrangle. Composed of chaotically bedded nearly monolithologic volcanic brec-

cia. Erupted from local volcanic vents to the west and north. About 250 feet (75 m) thick

L Twm WALL MOUNTAIN TUFF (OLIGOCENE) — Pinkish-gray to brown ash-flow tuff; contains

abundant sanidine and biotite crystals. and rock fragments in glass shard matrix. As
much as 200 feet (60 m) thick

! Tep ECHO PARK ALLUVIUM (LOWER(?) EOCENE) - Reddish-brown poorly sorted, crudely
o - stratified aliuvium composed of granite and metamo:phic rocks as much as 20 feet (6 m)
in diameter in a matrix of micaceous silt and clay: lacks volcanic fragments. Contains

leaf-bearing bed in the SW% sec. 22 (unsurveyed), T. 18 S.. R. 73 W., along Echo Canyon

about 2 miles (3 km) north of Echo. Probably more than 500 feet (150 m) thick
Kn l

NIOBRARA FORMATION (UPPER CRETACEOLUS)

Undivided. Probably more than 500
feet (152 m) thick

Kcgg CARLILY SHALE. GREFNHORN LIMESTONE. AND GRANEROS SHALE (UPPER CRE-

TACEOUS) - Total thickness about 490 feet (148.5 m)

Carlile Shale — In descending order. Juana Lopez Member. gravish-brown hard calcarenite
tsandy limestone composed of shell fragments): Codell Sandstone Member, vellowish-gray
massive to thin-bedded sandstone. Blue Hill Shale Member. dark-gray noncalcareous shale
containming large septarian concretions: Fairport Chalky Shale Member. vellowish-gray soft
calcareous shale )

Greenhorn Limestone — In descending order. Bridge Creek Limestonie Member, grav dense
himestone beds and gray hard calcareous shale: Hartland Shale Member, gray shaly calcare-

nite: Lincoln Limestone Member, grayish-brown thin beds of hard calcarenite and shaly
calcarenite: contains marker bentonite at base

Graneros Shale - Dark-grayv hard clavey shale containing hard, dark-brown Thatcher Lime-

stone Member about 70 feet (21 m) above the base

Kdp DAKOTA SANDSTONE AND PURGATOIRE FORMATION (LOWER CRETACEOUS) —

Total thickness about 300 feet (92 m)

Dakota Sandstone - Yellowish-brown crossbedded fine-grained sandstone containing some
shale (Dry Creek Canyon Member) in the upper middie part. 100 feet (30.5 m) thick

Purgatoire Formation — Glencairn Shale Member at top. contains olive-brown thin-bedded
sandstone, gray and black shale. and clay: thickness 80 feet (24.5 m); underlain by the

Jmr

Lvtle Sandstone Member which contains white fine- 10 coarse-grained sandstone, variegated
clay . and pebbly beds: thickness 120 feet (36.5.m)

MORRISON AND RALSTON CREEK FORMATIONS (UPPER JURASSIC) — Total thickness
about 470 feet (142.5 m)

Mormson Formation — Vancolored gray. maroon. and green siltstone and claystone and thin
beds of sandstone. hmestone. and conglomerate. About 320 feet (97 m) thick

Ralston Creek Formation — Arkosic conglomerate, siltstone, gypsum. sandstone. and beds
of limestone containing red jasper graips. Locally overlies Precambnan rocks. As mapped,
locally includes parts of the Triassic(?) and Permian Lykins Formaton. such as the crinkled
Forelle Limestone Member. which are 100 thin to be mapped separately. About 150 feet

Pmb

MINTURN FORMATION AND BELDEN FORMATION (PENNSYLVANIAN)

Minturn Formation — Dark-gray . dark-greenishgray , and reddish-brown shale. siltstone.
and sandstone. Contains dark-gray limestone beds throughout that weather yellowish
brown and locally contain marine fossils. Upper centact is drawn at top of uppermost

Or

marine hmestone. About 900-1 ,800 feet (275-550 m) thick
ORDOVICIAN SEDIMENTARY ROCKS - Nearly 300 feet (91 m) thick

Fremont Dolomite (Upper and Middle Ordovician) — Lightgray massive to thin-bedded
fossiliferous dolomite, locally cherty and red stained

Harding Sandstone (Middle Ordovician) — White, vellow, and green quartzose sandstone,
red shale. and quartz or chert-pebble conglomerate at base

Manitou Limestone (Lower Ordowvician) — Pink to gray limestone and cherty dolomite

cms

McCLURE MOUNTAIN COMPLEX (CAMBRIAN) — Compusite mass of light-gray medium-
grained hornblende-bionite syenite and nepheline svenite, with nepheline-rich pegmatitic

€qe

segregations and dikes. Intrudes rocks of the complex at Iron Mountain

SYENITE COMPLEX AT DEMOCRAT CREEK (CAMBRIAN) — Composite stock composed
chiefly of light- to medium-gray fine- to medium-grained svenite containing small but per-
sistent amounts of quariz (similar to albite granite). Minor amounts of amphibole-rich, mafic

csb

variants and small amounts of olivine-chinopyroxene gabbro (Christman and others, 1959)

BRECCIA OF COMPLEX AT DEMOCRAT CREEK (CAM BRIAN) — Intrusive breccia of sye-

mte and metamorphic rock fragments in syenite matnx that forms a local early border phase
at the marein of complex

emm

MAFIC-ULTRAMAFIC COMPLEX AT IRON MOUNTAIN (CAMBRIAN) - Funnel-shaped
layered gabbroic complex made up of dark-gray to black clinopyroxene-obvine gabbro
interlayered with plagioclase, pyroxene, or ohvine-rich differentiates. and cut by discordant

Esy

mafic and ultramafic intrusions (Shawe and Parker, 1967)

SYENITE (CAMBRIAN) - Light- to medium-gray to reddish-brown fine- to medium-grained
svenite, nepheline syenite. quartz-bearing syenite, and mafic variants in small complex in-

€g

trusions near the Dead Mule Gulch fault

GABBRO (CAMBRIAN) — Dikes and small irregular intrusive masses composed of black fine-
to medium-grained gabbro having aphanitic to diabasic texture. Gabbro forms many small

unmapped dikes cutting Precambnan rocks of Royal Gorge area; age uncertain, but regarded
as Cambrian by correlation with other dated masses

Yp

PEGMATITF (PRECAMBRIAN Y)

White 10 pink, coarsely crystalline pegmaute com-
posed of quartz. albite. and perthite and lesser muscowvite. biotite. and other minerals.
Unit mapped along Arkansas River where pegmatites apparently are related 1o the
qQuartz monzonite pluton (Ygm to the north. Unmapped pegmatites occur in many
vther piaces 1n the quadrangle where Precambrian rocks are exposed. sonie of these
are probably related 1o the quartz monzonite (Ygm and others to the granodiorite

(Xgd)

Ygqm

QOUARTZ MONZONITE OF SILVER PLUME AGE (PRECAMBRIAN Y) — Lightgray to

pinkish-gray medium-grained quartz monzonite composed of oligoclase. microcline.
quartz. biotite. and muscovite g Flow fohation is recorded by alined tabular feldspar

crystals, particularly near margins of plutons. Dimension stone has been quarried be-
tween Qak Creek and Texas Creek.

Xed

GRANODIORITE OF BOULDER CREEK AGE (PRECAMBRIAN X) — Gray, lightgray
to pinkish-grav massive to foliate medium- to coarse-grained granodiorite and lesser
amounts of quartz monzonite and quartz dionte. Foliation well developed near margins
of plutons and 1s generally concordant or subconcordant to structure of enclosing
gneisses. Interiors of plutons are less well foliated or massive. Chiefly composed of

Xqd

oligoclase-andesine, microcline, hornblende and (or) biotite. and quartz

QUARTZ DIORITE OF BOULDER CREEK AGE (PRECAMBRIAN X) — Dark- to medium-
gray . massive to well-foliated quartz dionte. Grades into or is,imruded by granodiorite
(Xgd); generally found as the mafic outer margin of major granodiorite plutons, but

forms some small independent plutons. Composed chiefly of oligoclase and hornblende
and lesser amounts of biotite, microcline, quartz. and iron oxides.

Xgn

METAGABBRO (PRECAMBRIAN X) — Dark-gray 1o dark-greenish-gray massive intrusive
mass of gabbro and ultramafic rocks in sec. 9, T.47 N.. R. 12 E. Composed chiefly of
hornblende and oligoclase-labradorite and contains lesser amounts of iron oxides, pyro-

xene. biotite, and other minerals: metamorphosed during the principal regional meta-
morphic event

MIGMATITIC GNEISS (PRECAMBRIAN X) — Layered gneisses, chiefly feldspathic bio-
tite-quartz-plagioclase gneiss, containing minor amounts of hornblende gneiss. calc-
silicate gneiss, and garnetiferous and sillimanitic varieties. Characteristically gray, brown-
ish-gray, or palered medium- to fine-grained well-foliated and well-layered gneiss. Com-
positional layering generally is parallel to foliation and may be on a scale of a fraction of
an inch (1 cm) to several tens of feet (10 m). The gneiss is variably migmati‘n’c; moder-
ate—reddis}\-orange to white stringers, veinlets, or small tabular masses of quartz-plagio-
clase-microcline-biotite pegmatite either cut the gneiss, or form subconformable layers.
The sillimanite-microcline mineral pair in aluminous rocks indicates that the metamor-
phic grade reached the uppermost part of the amphibolite facies during the principal
regional metamorphism. Late poikiloblastic muscovite indicates local retrograde meta-

‘morphism. Gneiss was formed from a volcanic and sedimentary sequence consisting
principally of rhyodacitic to intermediate flows and tuffs. and sedimentary interlayers
containing volcanic detritus mixed with clastic debris of nonvolcanic origin

- Includes, landslide, talus,

Gray gravel contaimng well-

ancestral Arkansas River. Deposit hies about 1.100 feet (330 m) above Arkansas River. As

bouldery alluvium that appears to include parts of both the upper and lower parts of the

Upper part (Pliocene to Miocene) — Light-brown poorly sorted crudely stratified silty stony

Lower part (Miocene) — Gray to red poorly sorted crudely stratified alluvium composed of
boulders. cobbles. and pebbles 3 inches to 8 feet (0.1-2.5 m) in diameter in a sandy matrix.
Precambrian metamorphic and igneous rocks generally make up most of the deposit; at some
localiies contains significant amounts of Cambrian syenite and volcanic rocks. Generally
distributed along inferred early to middle Miocene stream channels. but may possibly also in-
clude pediment-like deposits. Ranges from a thin lag pavement to 100 feet (30 m) in thick-

olivine-bearing andesitic and basaltic flows. flow breccias, and minor interbedded lahars and

boulders are composed of andesite. ash-flow tuff. Precambrian pegmatite, granodiorite, and

THIRTYNINE MILE ANDESITE-LOWER MEMBER (OLIGOCENE) — Black to dark-greenish-
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—A—A A THRUST FAULT — Dashed where inferred. Sawteeth on upper plate

— 2 OVERTURNED ANTICLINE OR ANTIFORM
——}——— SYNCLINE OR SYNFORM - Dashed where inferred

——’:}*——‘ OVERTURNED SYNCLINE — Dotted where concealed.

W FAULT SHEAR ZONE - Crushed and sheared rock stained by

/i STRIKE AND DIP OF BEDS

i Inclined

e Vertical

R MINE OR QUARRY

& PRECAMBRIAN
Xg

Xgn

—— CONTACT - Dashed where approximately located or inferred; dotted where concealed
80

— FAULT, SHOWING DIP — Dashed where approximately located or inferred; dotted where

concealed. U, upthrown side; D, downthrown side. Arrows show direction of relative
horizontal movement. Some beds are thinned by faults that are not shown

ANTICLINE OR ANTIFORM — Dashed where inferred
(X

weathered iron oxide

20

STRIKE AND DIP OF FOLIATION
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