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INDEX MAP SHOWING SOURCES OF GEOLOGIC DATA

GEOLOGIC SOURCES

Older geologic maps, most of which are on planimetric bases, are in red.

Geology from these maps modified, controlled by planetable, and adjusted to
topographic base by authors where more recent geologic maps on modern topo-
graphic or updated planimetric bases are not available.

Photogeologic maps

d some unpublished maps have been modified and controlled in the field by

thors. .

. Planetable mapping and photogrammetric compilation by the authors,
1965-70.

2 Baker, A. A, 1936, Geology of the Monument Valley-Navajo Mountain

region, San Juan County, Utah: U.S. Geol. Survey Bull. 865, pl. 1.

Bowers, W. E., 1968, Preliminary geologic map of the Griffin Point quad-
rangle, Garfield County, Utah: U.S. Geol. Survey open-file map.

1968, Preliminary geologic map of the Upper Valley quadran-
gle, Garfield County, Utah: U.S. Geol. Survey open-file map.

: unpublished data in the Sweetwater Creek, Pine Lake, and
Henrieville quadrangles, Utah, used as control for photogeologic map-
ping.

. Condie, K. C., 1964, Crystallization Po:z of syenite porphyry from Navajo
Mountain, southern Utah: Geol. Soc. America Bull. v. 75, p. 359-367,
fig. 1.

. Cooley, M. E., Museum of Northern Arizona Glen Canyon project, un-
pub. maps. Geology modified by planetable and photogrammetric
methods by the authors.

1969,
Regional hydrogeology of the Navajo and Hopi Indian Reservations,
Arizona, New Mexico and Utah: U.S. Geol. Survey Prof. Paper 521-A,
pl. 1, sheet 3.

Cullins, H. L., Gaskill, D. L., Horn, G. H., Izett, G. A., Schnell, E. M.,
and Trengove, R. R., U.S. Geol. Survey geologic map. Geology modi-
fied, controlled in the field, and adjusted photogrammetrically to base
by the authors.

Davidson, E. 8., 1967, Geology of the Circle Cliffs area, Garfield and
Kane Counties, Utah: U.S. Geol. Survey Bull. 1229, pl. 1.

Detterman, J. S., 1955, Photogeologic map of the Cirele Cliffs-4 quadran-
gle, Garfield County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map
1-20.

1955, Photogeologic map of the Circle Cliffs-5 quadrangle,
Garfield County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map [-21.
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: 1956, Photogeologic map of the Kaiparowits Peak-1 quad-
rangle, Garfield County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map
1-134.

1956, Photogeologic map of the Kaiparowits Peak-2 quad-
rangle, Garfield County, Utah: U.S. Geol. Survey Misc. Geol. Inv.
Map [-135.

_ 1955, Photogeologic map of the Kaiparowits Peak-8 quad-
rangle, Garfield County, Utah: U.8. Geol. Survey Mise. Geol. Inv.
Map I-14.

1955, Photogeologic map of the Navajo Mountain-4 quad-
rangle, Kane County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map
1-43.

1955, Photogeologic map of the Straight Cliffs-2 quadrangle,
Kane County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map I1-37.

Gregory, H. E., and Moore, R. C., 1931, The Kaiparowits region, a geo-
graphic and geologic reconnaissance of parts of Utah and Arizona:
U.S. Geol. Survey Prof. Paper 164, pl. 2.

Gregory, H. E., 1938, The San Juan Country—A geographic and geologic
reconnaissance of southeastern Utah: U.S. Geol. Survey Prof. Paper
188, pl. 1.

Hackman, R. J., 1955, Photogeologic map of the Circle Cliffs-6 quadran-
gle, Garfield County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map
[-22.

__ 1955, Photogeologic map of the Circle Cliffs-11 quadrangle,
Garfield County, Utah: U.S. Geol. Survey Mise. Geol. Inv. Map I-27.
1955, Photogeologic map of the Circle Cliffs-12 quadrangle,
Garfield County, Utah: U.S. Geol. Survey Mise. Geol. Inv. Map I-52.
1955, Photogeologic map of the Circle Cliffs-14 quadrangle,
Garfield County, Utah: U.S. Geol. Survey Mise. Geol. Inv. Map 1-29.
1955, Photogeologic map of the Circle Cliffs-15 quadrangle,

Garfield County, Utah: U.S. Geol. Survey Mise. Geol. Inv. Map I-30.

. Hackman, R. J., and Williams, P. L., U.S. Geol. Survey reconnaissance

mapping, 1966-67.

Hunt, C. B., Averitt, P., and Miller, R. L., 1953, Geology and geography
of the Henry Mountains region, Utah: U.S. Geol. Survey Prof. Paper
228, pl. 1. (1954).

Kent, B. H., 1955, Photogeologic map of the Circle Cliffs-13 quadrangle,
Kane and Garfield Counties, Utah: U.8. Geol. Survey Misc. Geol. Inv.
Map [-28.

1955, Photogeologic map of the Straight Cliffs-3 quadrangle,
Kane County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map I-13.
1955, Photogeologic map of the Straight Cliffs-7 quadrangle,
Kane County, Utah: U.8. Geol. Survey Mise. Geol. Inv. Map 1-39.
I 1955, Photogeologic map of the Straight Cliffs-8 quadrangle,
Kane County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map [-81.
Lewis, R. Q., Sr., and Campbell, R. H., 1965, Geology and uranium de-
posits of Elk Ridge and vicinity, San Juan County, Utah: U.S. Geol.
Survey Prof. Paper 474-B, pl. 2.
Marshall, C. H., 1955, Photogeologic map of the Clay Hills-1 quadrangle,
San Juan County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map 1-51.
1955, Photogeologic map of the Clay Hills-7 quadrangle, San
Juan County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map [-62.
1955, Photogeologic map of the Clay Hills-8 quadrangle, San
Juan County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map 1-58.

. McKeown, F. A, Orkild, P. P., and Hawley, C. C., U.S. Geol. Survey

unpub. map.
McQueen, Kathleen, 1958, Photogeologic map of the Paria NE quad-
;agg{lse. Kane County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map
1958, Photogeologic map of the Paria SE quadrangle, Kane
County, Utah, and Coconino County, Arizona: U.S. Geol. Survey Misc.
Geol. Inv, Map [-265.
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Peterson, Fred, and Waldrop, H. A., 1967, Preliminary geologic map of
the southeast quarter of the Gunsight Butte quadrangle, Kane and San
Juan Counties, Utah and Coconino County, Arizona: Utah Geol. and
Mineralog. Survey Map 24-G.

Robinson, R. A., 1966, Geology and coal resources of the Tropic area,
Garfield County, Utah: Utah Geol. and Mineralog. Survey Spec. Studies
18, pl. 1.

Sable, V. H., 1955, Photogeologic map of the Straight Cliffs-1 quadrangle,
Kane, County, Utah: U.S. Geol. Survey Misc. Geol. Inv. Map [-40.

Stephens, E. V., 1972, Geologic map of the Wide Hollow Reservoir quad-
rangle, Garfield County, Utah: U.S. Geol. Survey Coal Inv. Map C-55.

Thaden, R. E., Trites, A. F., Jr., and Finnell, T. L., 1964, Geology and ore
deposits of the White Canyon area, San Juan and Garfield Counties,
Utah: U.S. Geol. Survey Bull. 1125, pl. 1. (1965).

Waldrop, H. A, and Peterson, Fred, 1967, Preliminary geologic map of
the southeast quarter of the Nipple Butte quadrangle, Kane County,
Utdh, and Coconino County, Arizona: Utah Geol. and Mineralog. Sur-
vey Map 24-C.

Waldrop, H. A., and Sutton, R. L., 1967, Preliminary geologic map and
coal deposits of the northeast quarter of the Nipple Butte quadrangle,
Kane County, Utah: Utah Geol. and Mineralog. Survey Map 24-B.

1967, Preliminary geologic map and coal deposits of the north-
west quarter of the Nipple Butte quadrangle, Kane County, Utah: Utah
Geol. and Mineralog. Survey Map 24-A.

1967, Preliminary geologic map and coal deposits of the south-
west quarter of the Nipple Butte quadrangle, Kane County, Utah, and
Coconino County, Arizona: Utah Geol. and Mineralog. Survey Map
24-D.

Zeller, H. D., 1968, Preliminary geologic map of the Canaan Creck quad-
rangle, Garfield County, Utah: U.S. Geol. Survey open-file map.

1968, Preliminary geologic map of the Carcass Canyon quad-
rangle, Garfield and Kane Counties, Utah: U.S. Geol. Survey open-file
map.

—— 1968, Preliminary geologic map of the Dave Canyon quadran-
gle, Garfield County, Utah: U.S. Geol. Survey open-file map.

—— 1969, Preliminary geologic map of the Death Ridge quadrangle,
Utah: U.8. Geol. Survey open-file map.
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2Cretaceous formations and members

Members shown in parentheses are not
mapped separately

Correlations by Fred Peterson and W. E. Bowers
(oral ecommun., 1969), U.S. Geological Survey

2

3Dakota Sandstone, Cedar Mountain Formation (Kcm),
and Jurassic units

Formations, members, and informal members shown in
parentheses are not mapped separately

tKaibab Limestone, Toroweap Formation (Pt),
Coconino(?) Sandstone (Pcn), and members
of the Cutler Formation

Formations shown in p‘awntheses are
not mapped separately
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GEOLOGY, STRUCTURE, AND URANTUM DEPOSITS OF THE ESCALANTE QUADRANGLE, UTAH AND ARIZONA
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Geology compiled in 1965-70

"

Mancos Shale

Morrison

San Rafael

Formation

Group

Pleistocene and (or)

Upper Cretaceous

Lower
Cretaceous

Holocene
A

Pleistocene
M

Pliocene
A

~ Miocene
e N

Oligocene

Paleocene and Eocene
A

Paleocene(?)

and Paleocene(?)

Upper Cieta.ceous

Upper Jurassic
A

Middle Jurassic
.

Qe Qed Qac

Qae. alluvial and for) eolian deposits:

blown

Alluvial and eolian deposits
Wind-
gilt and sand on mesas, benches, and in

broad valleys; reworked in part by running

water

Qa, alluvial deposits: silt, sand, and gravel in
small stream valleys and on flood plains

Qe, eolian deposits: reddish-brown loess on mesas;
lnose sand and silt banked against cliffs and
mantling mesas and benches

Qed, dune sand: reddish-brown or white sand in
dunes on broad flats

Qac, alluvial and colluvial deposits

Gravels

Qat, terrace gravels: fluvial deposits of well-round-
ed boulders, and gravel and sand,; clasts are
chert, quartzite, limestone, and igneous rocks
mastly foreign to the area; on benches, terraces,
and isolated uplands along and near Colorado

River

Qaf, alluvial-fan gravels: deposits af conrse, sub-
angular, poorly sorted, locally derived sand

and gravel at the mowths of steep canyons

Qap, pediment gravels: thin deposits of sand, gra-
vel, and boulders around base of mountains

v e FPoq
. Qe | “Qel”,| Qect | Qsu
Colluvial deposits

Qc, colluvial deposits undifferentiated: talus,
slope wash, block rubble, rock glaciers, and
landslides; includes some eroded till in land-
slides on southeast slopes of Aquarius Plateau

Qcs, slope wash: poorly sorted rock debris

Qclt, landslide and talus deposits

Qcl, landslide debris: unsorted material, common-
ly in large slumped blocks

Qct, talus: angular, generally coarse rubble

Qsu, surficial material: alluvial, eolian, and col-
luvial deposits undifferentiated

Qape, pediment gravels and eolian deposits: thin
deposits of sand, gravel, and boulders and mask-

ing wind-hlown sand

Qem

Glacial deposits

Qgm, moraines: till below rim of Aquarius Plateau
Qgo, outwash: stratified deposits of sand and gravel on
West Fork Boulder Creel at north edge of map area

Pediment deposit
Brown clayey and silty sand and gravel; generally cemented
by caliche and partly mantled by windblown sand; thin
veneer in southeast corner of map aren

Latite and basaltic
andesite flows

Basalt!

E X P L A N A T

Lake deposit

Laminated silt and very fine sand, in former mean-
der some 300 feet above present level of Colo-
rado River near White Canyon.

30 feet thick

Dark-gray olivine-pigeonite-bytownite basalt in thin flows;

commonly weathers to blocks.

Less than 200 feet thick

on Aquarius Plateau in northwest corner of map area

Voleanic sediments!
Conglomerate, sandstone, and siltstone composed mostly of voleanic

materiul; poorly erposed.

0 to 200 feet thick. FEquivalent to

part of Sevier River Formation near Marysvale northwest of map

Lred

Tlo, tuff of Osiris: gray,
and biotite; weathers

In part equivalent to

1963).  Unconformabl

Tongues eastward in

map areq.
1963}

Latite!

Flows and ash-flow tuffs of latitic composition

purplish-gray, and red-brown, densely weld-

ed, crystal-rich ash-flow tuft: phenocrysts of andesine, sanidine,

to rounded boulders. 0 to 200 feet thick.
wpper part of Dry Hollow Formation of

Marysvale area. The Dry Hollow Formation is bracketed by
K-Ardates of 20,01 m.y. and 29.5+1 m.y.

(Bassett, and others,
y rests on older rocks

Tl latite: dark-gray to purplish-gray, aphanitic to erystal-poor flows
and welded ash-flow tuffs.

Phenocrysts are andesine and sanidine.

to basaltic andesite. 0 to about 600 feet

thiek. Lithologically similar to Isom Formation found west of
The Isom is probably of late Oligocene age (Armstrong,

flows and flow breccias.

to 15 feet thick.

1963)

Tuffaceous sediments and varie-
gated sandstone member of
the Wasatech  Formation,
undivided

Wasatch Formation!

Tw, Wasateh Formation undivided: mostly light-gray to pink, thick-
bedded, fine-grained, fluvial or lacustrine, clastic silty limestone
containing thin interbeds of red or gray mudstone and light-gray
caleareous sandstone; conglomeratic and less limy in upper 300

Weathers and erodes to hadlands, notehed cliffs, and ledgy

1,600 feet thick in the Escalante Mountains.
Divided into three informal members of subequal thickness:

Tws, variegated (overall pale-orange) sandstone member

Sfeet.
talus-littered slopes.

Basaltic andesite!
Dark-gray, dark-brown, and dark-red, dense to vesicular, massive
Large phenocrysts of green augite and of
equant labradorite in dense matriz.
‘. lent to lower part of Dry Hollow Formation of Marysvale area

r -
Andesite breccia and tuffaceous sediments!
Tvb, andesite breccia: gray, pink, or pale-green thick-bedded mud-
flow breccias; clasts contain large green hornblende crystals. 0
Grades laterally southward into tuffaceous sedi-

ments within a mile from north edge of map along East Fork Sevier
J River. In part equivalent to Bullion Canyon Volcanics of Marys-

0 to 700 feet thick. Equiva-

vale area which are K-Ar dated 29.5+1 m. y. (Bassett and others,

Tvt, tuffaceous sediments: white, pale-brown, and red tuffaceous
shale, arkosic sandstone, and pebble conglomerate in thin-and-
even to thick-and-lenticular beds. Exposed in cliffs where capped
by massive latite or basaltic andesite.

0 to about 200 feet thick

UNCONFORMITY

Stocks

is gray diorite porphyry. K-Ar date of 44-48
m.y. (Armstrong, 1969)

Tdp, diorite porphyry: phenoerysts of oligoclase,
hornblende, and wmagnetite in fine-grained
groundmass of quartz, orthoclase, and albite

Tdps, diorite porphyry in stocks

Tmps, monzonite porphyry in stock of Mount
Pennell: phenocrysts of oligoclase, hornblende
and (or) aegerine-augite, magnetite, and pink

INTRUSIVE IGNEOUS AND RELATED ROCKS

Age and correlation uncertain
+Teb '

Explosion breccia
Fragments of country rocks, including
granite having hornblende-rich inclu-
sions and sandstone, contained in a
matricof minette. Insmall diatreme
eastof Monument Pass in southeastern
corner of map area

¥ Tmn

Minette _
Dark-gray porphyritic trachybasalt dike
and plug near Oljeto. Phenocrysts
are sanidine, biotite, pyrorene, and
some olivine in altered matric

Rocks of the Henry Mountains
igneous center!

centered at Mounts Pennell, Hillers,
Holmes, and FEllsworth; numerous satellitic #Tsp
laceoliths and allied floored and crosscutting
intrusives; sills and dikes. Predominant rock Syenite porphyry

Gray porphyry of Navajo Mountain.
Abundant large phenoerysts of ewhe-

mass containing albite, hematite, and
biotite. Poorly erposed small body
of irregular shape near center of south
edge of map area

dral orthoclase and fragments of
sedimentary rocks choke dense ground- -

.

Tropic Shale and
Dakota Sandstone

Tww, white limestone member
Twp, pink limestone member

Lo

soda orthoclase in fine-grained groundmass of
albite, orthoclase, and pyroxene

Tss, irregular bodies of diorite porphyry injected
into shattered sedimentary rocks

CAL UNCONFORMITY

Pine Hollow Formation!

Red and gray calcareon
limy sandstone and pe

s mudstone and bentonitic claystone; gray
bbly sandstone layers near base; forms slopes.

0 to 400 feet thick on flank of Aquarius Plateaw in northwest part of

map arew

LO

CAL UNCONFORMITY

Canaan Peak Formation!

Light-gray, pink, or brown sandstone, conglomeratic sandstone, and
conglomerate; clasts of quartzite, chert, porphyry, limestone; local

lenses of carbonaceous shale near base.

0 to 1,000 feet thick on

flank of Aquarius Platean

Kaiparowits Formation2
Predominantly grayish-green to olive, friable, lenticular, arkosic and biotitic silty sand-
stone; sparse thin interbeds of light-gray mudstone, lenticular pelletal gray limestone,
and brown resistant sandstone; sparsely fossiliferous; continental; erodes to gentle

slopes. 2,000 to 3,000 feet thick

Wahweap Sandstone?
Alternating, thin to thick, fluvial beds of yellowish-gray mudstone and pale-yellowish-
gray to buff well-cemented sandstone; mudstone more abundant near base; persistent
thick conglomeratic sandstone in wpper 300 feet; erodes to ledgy cliffs and slopes.

900 to 1,500 feet thick

- Straight Cliffs Formation2

Light-yellow-gray to white, fine- to coarse-

grained locally conglomeratic crossbed-
ded sandstone in thick subparallel cliff-
forming beds; thinner slope-forming
beds of yellowish-gray, greenish-gray,
to dark-gray shale and mudstone; thin
to thick beds of bituminous coal. 1,000

Drip Tank Member (Ksd?): cliff- and

Formation.

Cedar Mountain
and
Morrison Formations

Variegated continental beds of sandstone, conglomeratic sand-
stone, and bentonitic mudstone; coarser grained in lower part

and southwestward. 800 feet thick in northeast; thins south-

bench-forming fluvial sandstone. 150
to 250 feet thick

John Henry Member (Ksj2): ledgy marine

to nonmarine sandstone, mudstone,
carbonaceous shale, and coal. Uncon-
formably overlies the Smoky Hollow
Member. 660 to 1,000 feet thick

70 to 185 feet thick

Tropic Shale?

Dark-gray calcareous marine shale; thin sandstone and
siltstone beds near top and base; sparse white bentonite
beds, and nodular fossiliferous limestone in lower part.
Weathers to slopes, intertongues with Straight Cliffs

600 to 900 feet thick

UNCONFORMITY

Mesaverde Formation?

Yellowish-gray fine-grained to conglomeratic sandstone in thick cliff-forming beds,
and thin interbeds of gray shale; caps Tarantula Mesa west of Henry Mountains.
Includes at top, 36 or more feet of yellowish-green mudstone and sandstone which is
possibly equivalent to Kaiparowits Formation (Fred Peterson, oral commun., 1969).

More than 300 feet thick

Mancos Shale?

Nearshore continental and wmarine beds
aggregating about 3,000 feet thick; di-
vided into 5 members each thickening

to 1,500 feet thick, thickening mnorth- Smoky Hollow Member (Kss2): cliff- and westward . shaly sandstone, and limestone. Un-
westward slope-forming lagunal to paludal con- Kmk, Masuk Member: dark-gray silty conformably overlies the Ferron Sand-
In southern part of Straight Cliffs region glomeratic sandstone, mudstone, and mudstone, carbonaceous shale, —and stone Member. 1,200 to 1,500 feet thick
the formation may be divided into four thick beds of coal. 20 to 300 feet thick light-gray sandstone. 600 to 900 feet  Kmfe, Ferron Sandstone Member: — yel-
members (unmapped), listed in descend- Tibbet Canyon Member (Kst2): eliff- thick ) lowish-brown lenticular sandstone, gray
ing order: forming  shallow marine sandstone. Kme, Emery Sandstone Member: in non- marine mudstone, and in wpper part,

marine upper part, pale-gray lenticular
crossbedded sandstone, mudstone, car-
bonaceous shale, and coal; in lower part,
yellowish-gray,  fine-grained,  evenly
thick-bedded marine sandstone. 120
to 350 feet thick

Dakota Sandstone?, 3
Cliff-forming layers of lenticular fluvial and littoral, erossbedded,

reddish-brown, pale-b

rown, coarse-grained sandstone and quart:-

ite, interbedded slope-, bench-, or niche-forming yellowish-gray to
olive mudstone; dark-gray or brown earbonaceous shale and coal;
local basal quartz-, quartzite-, and chert-pebble conglomerate. 0

to 140 feet thick

UNCONFORMITY

Morrison Formation3

ing silicified plant and vertebrate remains

Kmbg, Blue Gate Shale Member: bluish-
gray marine shale, some thin beds of
pale-gray

carbonaceons shale and some coal. 150
to 350 feet thick

kmt, Tununk Shale Member:
marine mudstone and shale, some to
many thin bentonite beds.
feet thick

Jms, Salt Wash Member: lenticular thick beds of coarse- to fine-
grained, moderate-reddish-brown, light-brown, or gray sand-

to  yellow-brown  bentonite, |

dark-gray

500 to 650 > -

Tununk Shale Member of
the Mancos Shale and
Dakota Sandstone

Cedar Mountain Formation and Brushy
Basin Member of the Morrison Formation
Cedar Mountain  Formation (Kem3), lenses
several miles long and as much as 100 feet thick
of lenticular chert- and fossil-wood-bearing
conglomerate and overlying graj-green  non-
hentonitic massive mudstone; and Brushy
Basin Member (Jmb) of the Morrison Forma-

westward by erosional truncation to a wedge edge

stone and sandy conglomerate and interbedded,

lenticular,

San Rafael Group
A

Jm, Morrison Formation undivided gray-green to red-brown mudstone and siltstone. Thick Salt fron
Jmb, Brushy Basin Member: light- to dark-gray, pale-green, Wash in the Henry Mountains area contains numerous small

red-hrown, and purple bentonitic mudstone, and sparse lenses uranium deposits. Overlies the Summerville Formation with

of multicolored chert-pebble conglomerate commonly contain- local (?) unconformity

-
Summerville Formation3

Reddish- to pale-brown sandstone and dark-reddish-brown shaly — mudstone, 0 to 140 feet thick. Near Bitter Creel Divide at

siltstone in even, thin, alternating beds in northern part of map the north central edge of the map area, beds of greenish-gray

area. The Summerville becomes sandier and paler hued south glavconitic marine sandstone, reddish-brown siltstone, and

of a line between the junction of Hansen and Shitamaring  gray limestone of the Curtis Formation (Jcu3) in lenses 0 to 20

Creeks in the Henry Mountains area and Collet Canyon along  feet thick are mapped with the Su-m-.mem;illle. ) Evrodes to ribhed

the Straight Cliffs. In the Straight Cliffs area the Summerville  cliffs, slopes, and niches. 200 to () feet, thinning southwestward

includes a tongue of greenish-gray to reddish-brown fine- to by erosion

medium-grained, gritty, generally flat-bedded sundstone and

UNCONFORMITY e AR

Carmel Formation

Entrada Sandstone?

Generally composed of three intergrading informal uniis of lit-
toral origin and subequal thickness
Upper sandy unit (Jeu?): pale-gray. yellowish-gray, and reddish-
brown, fine-grained, eolian sandstone; thickly crossbedded in
high-angle sets bounded by flat-truncation planes; cliff former
Middle silty unit (Jem?3): alternating thick sets of pale- to moder-
< ate-reddish-brown silty sandstone and dusky-red siltstone beds;
marginel marine; slope former

Thin beds of dusky-red limy siltstone, reddish-brown fine-grained
Sfriable sdndstone, gray to pink limestone, and thin to thick beds
of gypsum, all of marginal marine origin.  Forms ledgy slopes.
Limestone and gypsum content increases westward in western
half of map area as does total thickness from about 150 feet to

into underlying Carmel Formation.
huttes

eastward to 400 feet or less

Carmel Formation?

more than 900. Thousand Pockets Tongue of the Navujo
Sandstone (Jnt?) and the underlying Judd Hollow Tongune of
the Carmel Formation (Jcj3) are mapped with the Carmel in
western part of map area from Boulder to Lake Powell

Lower sandy unit (Je3): reddish-brown to pale-gray, fine-grained
eolian sandstone, commonly slumped at base in pipelike forms
Forms cliffs und isolated

The entire formation is more than 900 feet thick in northwestern
part of map areq, thinning radially westward, southward, and

Summerville Formation and
Entrada Sandstone

Along the Waterpocket Fold and the Straight
Cliffs the map unit includes beds of reddish-
brown siltstone, gray sandstone, jasper, and
gypsum which total less than 100 feet in thick-
ness, which conformably wnderlie the Salt
Wash Member of the Morrison Formation,
and which way prove to be Morrison
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UNCONFORMITY
[ [ -
. o~
Navajo Sandstone? O )
Gray and yellowish-gray, locally reddish-orange, thickly n 8 g
crossbedded, medium- to fine-grained eolion sandstone 2 <
containing o few thin lenses, each less than 1 square mile < <r
| in wrea, of dark-gray partly chertified magnesian Iime- 14 =)
| stone,; near top is a persistent layer of sparse chert pebbles. o E
Erodes to massive cliffs and domes. 400 to 1,800 feet
thick, thickening uniformly from northeast to southwest J
- | \
Kayenta Formation
Red-brown, reddish-orange, pale-gray, greenish-gray, and |
lavender fluvial sandstone, siltstone, shale, and minor
2 shale-pellet conglomerate and  fresh-water [imestone;
erodes to cliffs and benches. Interfingers with overlying
= : : and underlying formations. Averages about 200 feet
S | NavajoSandstone, Kayentaand thick ' . - _
5 Moenave Formations =
g May include thin wedge of f O
:K Wingate Sandstone L 1))
= 0]
fé" Moenave Formation <
< Composed of two fluvial members: Springdale Sandstone E
[de] Member, pale-reddish-brown, wmedium-grained, wmica- |
ceous, cliff-forming sandstone and minor siltstone; and [
the wnderlying Dinosaur Cuanyon Sandstone Member, -
reddish-orange, coarse- to fine-grained, parallel-bedded, b s g
ledge- and slope-forming friable sandstone, stltstone, Kaventa Formation and
and mudstone. The Moenave thins from nearly 400 Wingate Sandstone
Sfeet thick at southwest corner of map area to a wedge edge g
of trregular trace in the vicinity of The Rincon and Nokal
i < Dome. Map unit may include thin wedge of Wingate
L —— Sandstone near Paria J
Moenave Formation and
Wingate Sandstone - -
Wingate Sandstone
Reddish-brown, light-brown, grayish-orange, fine-grained,
thickly crosshedded, calcareous eolian  sandstone.
Erodes to vertical cliffs commonly eoated with dusiky-
red desert varnish. About 275 feet thick in most of map
area; thins to a wedge edge near southwest corner of map
L . area J
UNCONFORMITY
-~
Chinle Formation
Varicolored beds of fluvial and lacustrine Member; pale-ved, reddish-brown, and yellowish-gray, pale-brown, or gray-
origin, generally sandy at top; limy, grayish-green calcareous mudstone and green medium-yrained to conglomeratic
muddy, and bentonitic in the middle; silty limestone, and lenses of limestone- fuvial sandstone; contains quartz peb-
sandy and conglomeratic near base. Be- pellet conglomerate. 0 to 250 feet thick bles, carbonized plant debris, and frag-
fueen 400 feet and 1,200 feet thick, thick- kep, Petrified Forest and Moss Back Mem- mental silicified wood; erodes to cliffs.
ening southward. Has been divided bers: Petrified Forest Member: varie- 0 to about 200 feet thick in some deep
into seven members, not uniformly dis- gated gray, green, yellow, purple, and. channels. Unconformably overlies the
tinguished throughout area red bentonitic mudstone and muddy mottled siltstone wmember. Contains
ke, Chinle Formation undifferentiated sandstone; contains several thick and wranium and vanadium deposits.  Mot-
Rcco, Church Rock(?) and Owl Rocl: Mem- persistent beds of gray-green coarse- tled siltstone member:  siltstone wnd 0
bers:  Church Rock(?) Member (the grained sandstone. 0 to 600 feet thick. muddy conglomeratic swwdstone, com- =
reddish-orange siltstone member, O'Sul- Moss Back Member: yellowish-gray, monly mottled purple, ved, white, yellow, g
livan, 1970): Hite Bed: dark-reddish- olive, grayish-green, and pale-orange and broswon. 0 to 30 feet thick in Circle r,_.(
brown sandy shale-pellet conglomerate medium-grained cliff-forming lenticu- Cliffs area T
and sandstone in lenticular fluvial beds. lar sandstone and limestone- or chert- .
0 to about 20 feet thick in much of south- pebble conglomerate; minor gray mud-
ern part of area. Termed the basal bed stone. 0 to 190 feet thick in White
of the Rock Point Member of the Win- Canyon areu
J  gate Sandstone by O'Sullivan (1970). Remb, Monitor Butte Member: grayish-
Unconformably overlies the lower part green and dark-reddish-brown bentoni-
. . of Church Rock(?).  Lower part of tic mudstone and clayey ripple-laminated
Chinle andM.oenkopl Church Rocki?) Member: reddish-or- sandstone, commonly in contorted and
Formations ange to reddish-brown siltstone and silty slumped beds. 0 to 200 feet thick
sandstone; intertongues with Owl Rock Res, Shinarump Member and mottled silt-
Member. 0 to 350 feet thick. Owl Rock stone member:  Shinarump Member:
UNCONFORMITY
|
Moenkopi Formation
Fine-grained red beds and thin wmarine Lower part: in the eastern part of the map containing much white nodular and
limestone and evaporite tongues. 100 area it consists only of the wedge edge of bedded chert, 0 to 25 feet thick. In the
to 1,000 feet thick, thickening uniformly the Triassic(?) Hoskinnini Member Cockscomb-Kaibab Gulch area, it con-
northwestward (Rmh, pinch out shown in White Canyon sists of wedge edges of three members:
Upper and wmiddle parts: reddish-brown, area), commonly contorted beds of red- Shnabkaib Member, grayish-green, mi-
platy to slabby, ripple-marked siltstone; dish-orange, laminated micaceous silt- caceous, gypsiferous siltstone and white
thick beds of brown, fine-grained, cal- stone and thin-bedded fine- to medium- bedded gypsum, 0 to 100 feet thick: Vir-
careous sandstone; lenticular beds of grained sandstone containing coarse, gin Limestone Member, gray, thin-bed-
pale-orange to light-gray, crossbedded, frosted quartz granules; 0 to 110 feet ded, dolomitic marine limestone, 0 to
petroliferous sandstone in Circle Cliffs thick. In the Cirele Cliffs aren, it con- less than 100 feet thick; and Timpoweap
area; local gypsum seams and nodules; sists of the Sinbad Limestone Member, Member, gray, flaggy, marine limestone
local conglomerate at base; weathers to yellowish-orange, slabby marine dolo- and basal yellow-brown chert and lime-
ledgy concave slopes. 100 to 500 feet mite and conglomeratic dolomitic sand- stone-pebble conglomerate, 0 to less than
thick stone, O to 120 feet thick; and underlying a0 feet thick
\ beds of fine-grained dolomitic sandstone J
UNCONFORMITY
' =
Kaibab Limestone? _
Grayish-yellow, fossiliferous, cherty, thin- to thick hedded
dolomitic limestone and interbedded light-gray to brown
P, stltstone and sandstone. 0 to 60 feet thick in Cirele Cliffs;
] about 400 feet thick near southwest eorner of map area,
. . . . wherein Sand Guleh the map wunit ineludes the underlying
Kaibab Limestone and White Rim Toroweap Formation (Pt%) composed of white bedded
Sandsto_ne Member of the Cutler gypsum and dolomitic sandstone )
Formation
i .
<
. Cutler Formation? >-§
Alternating units of continental red beds Pcd, De Chelly Sandstone Member: red- to reddish-orange, fine- to coarse-grain- E

and massive, generally eolian, locally dish-orange to pale-reddish-brown, fine- ed, crossbedded sandstone and interbeds

marine sandstone. Total  thickness to medium-grained eolian sandstone; of moderate-red, gray, green, or brown
100 to 1,900 feet, increasing southwest- erodes to cliffs and domes. 400 feet sandy siltstone; transitional wpward in
ward thick at south edge of map area, wedging Monument Valley into Organ Rock
Pecwo, White Rim Sandstone Member: out northward near the San Juan River. Tongue. 300 to 1,000 feet thick, thick-
and Organ Rock Tongue. Probable lateral correlative of White ening northward
Pcw, White Rim Sandstone Member: in Rim Sandstone Member Pch, Halgaite Tongue: reddish-brown,

thin-bedded siltstone and very fine
grained silty sandstone; a few thin len-
ticular beds of purplish-gray, nonfossil-
iferous limestone and limy siltstone-
pellet  conglomerate.  About 400  feet
thick in canyon of San Juan River,
where as mapped it may include some
beds of Rico Formation. Wedges out north-
ward

= 7

Rieo Formation
Alternating thin to moderately thick beds of gray cherty
Sfossiliferous  marine {limestone; reddish-brown and
greenish-gray fluvial feldspathie sandstone; and reddish-
brown to red-purple siltstone, in part gypsiferous; forms
steep slopes.  About 500 feet thick

Pco, Organ Rock Tongue: reddish-brown,
evenly thin bedded siltstone and fine-
grained sandstone, and local lenses of
light-brown, medium-grained, cross-
bedded sandstone. 100 to 600 feet thick.

White Canyon area, yellowish-orange,
crosshedded, very fine grained silty sand-
stone; in Cirele Cliffs area, white, slabby
to massive, fossiliferous, dolomitic ma-
rine sandstone and crossbedded, fine-
grained eolian  sandstone are called thickening sonthwestward

Coconino(?) Sandstone (Pcn®) by some  Pcc, Cedar Mesa Sandstone Member:
other workers. 0 to 500 feet thick, thick- thick persistent beds of grayish-orange
ening westward

Hermosa Formation

Ph, Hermosa Formation undivided: in Son Juan River
Canyon consists of thick beds of gray, fossiliferous,
cherty marine limestone; light-brown, leaticular fine-
grained micaceons sandstone; thin-bedded, dark-gray
and greenish-gray shale; some gypswm. 1,000  feet
exposed. In Gypsum Canyon and Cataract Canyon of
the Colorado River divided into two parts:

Phu, upper part: gray, thin- to thick-bedded cherty and
Sossiliferous marine limestone;, light-gray, limy, fine-
grained, crossbedded sandstone; and gray platy shale.
About 800 feet thick

Php, Parador Member: bedded white to black gypsum;
gray silty limestone; thin-bedded dark-gray shale; and
cherty dolomite.  About 300 feet exposed /

v
PENNSYLVANIAN

Contact

1
Fault

Dashed where approcimately located; dotted where concealed.
Bar and ball on downthrown side

2
R —

Strike and dip of beds

_t
Approximate strike, and direction of dip of beds
and volecanic-flow tops. Determined from aerial
photographs

(Kem)

Limit of deposition of a formation or member, in
this case the Cedar Mountain Formation
Formations or members shown in parentheses

are not mapped separately
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