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o ~ -Geologic Map of the Continental Divide quadrangle,

McXinley County, Mew Mexico
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E §< Alluvial and Colluvial Talus and ‘Residual
= .eolian deposits landslide boulder
= ‘deposits deposits deposits
.\ . ' N
UNCONFORMITY
f’
Km
- Main body of Mancos Shale
Dark-olive-gray friable, silty shale; minor thin-bedded to
laminated, yellowish-brown, sandy siltstone interbedded
locally. Upper part of unit not exposed
| Y."du .
4 L |
@ . .
3 Twowells Tongue of Dakota Sandstone
)
Y o
S< Yellowish-brown to buff, medium- to fine-grained, well-
B .
[l
‘: sorted, siliceous sandstone; contains a few thin
)]
§ lenticular beds of silty shale in the lower third
of the unit. 4-15 feet thick-
Kmw
Whitewater'Arroyb Tongue of Mancos Shale
Yellowish-browh-tpfyellowish-gray fossiliferous shale;
locally contaiﬁs'thin beds of yeliowish-brovn

sandy siltstoqe‘and limestone. 50-75 feet thick

N
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Lower(?) and
Upper Cretaceous

Upper Cretaceous

Continentsl Divide
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Kml

- Lower part of Méncos Shale
Olive-gray to pale-yellowish-gray shale interbedded with
yellowish-brown sandy siltstone and silty saﬁdstone
containing dark-gray, fossiliferous, -lenticular limestone
beds; thins westvard and grades into the Dakota

Sandstone. 0-~20 feet thick

Kd

Dakota Sandstone
Yellowish-brown to buff, fine- to medium—graiﬂed, well-sorted,
siliceous séndstone; 1§caily contains beds of pink'ahd
white sandstone; thin-bedded black to dafk-gfay éarbonaceous
shale at base and iﬁtérbedded locally; gradeé laterally into

lower part of the Mancos Shale. 90-160 feet thick

\,
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Upper Jurassic
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UNCONFORMITY

A ’ Jmb
vooet me
Jar

Morrison Formation

Jmb, Bruéhy Basin Member; greenish; to purplish-gray claystone
and'éandy siltstone containing lenses of yellowish-brown,
pink,.and @hite, fine- to coarse-grained, poorly sorted
feldspathic sandstone. 60-120 feet- thick

Jmw, Westwater Canyon Member; light-red, fine- to coarse-
grained{ peorly sorted, fluvially crossbedded feld-
spathic sandstone. Intgrtqngues with the Recapture.and
Brﬁshy Basin Members. 165-230 feet thick

Jmr, kecaprture Member;. interbedded reddish-brown clayey
siltstone and light:=gray to white very fine to medium
graihed;;wellésorted sandstone. Intertongues with the

Cow' Springss Sandstone:. 45-145 feet thick

N
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Upper Jurassic

/\

Continental Vivide
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Jcse.j

{ Jcsf ]

Cow Springs Sandstone

Jcse, eolian facies; light-greenish-gray to gray, fine- to
medium-grained, well-sorted sandstone with high-angle
eolian cross-bedding; intertongues with the fluvial

facies. 60-90 feet thick

- Jesf, fluvial faciesl/; light—reddish-broﬁn, pale-orange, and

‘light- greenish-gray, fine- to mediumjgrained, well-sorted
sandstone and silty sandstone; beds alternatély cross-

bedded and flat bedded. Contains many ipterbédded eolian
sandstone units. The lower part is interbedded with the.

Summerville Fcrmation._ 100-185 feet thick ‘

Js -

Summerville Formation
Reddish-brown to lLight-orange, ffne?graihed;,fléxebeddéd;,

silty sandstome and sandy siltstone.. Contact. with. Todilto:
Limestone is gradational Ilocally. 6ﬂr7§ifeet¥thick.

It |

Iodiﬁto*ﬂimes&au& ‘
Light- to dark-gray, thim-bBedded Iimestomes.. ﬁgbﬁ?QSS
inches to 1 foot largely recrystallized.. Ebyer?p?rt:
"locally composed of light—yelTowish-gray: 1.1my s‘égq;;-
stone and siltstome reworked and &It&xad?fio@;ﬁggerr.

sandstone menber of Entrads. IO-4Q feet,thickéﬂ

18 pages
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Upper Jurassic

. Jeu, upper sandstone member; readish-orange to reddish-

Continental Divide
Explanation Cont.
Pege 5 of 18 pages

Jeu
Jem
Jel:

Entrada Sandstone@

brown, medium- to fine-grained, well-sorted, eolian_
crossbedded sandstone. Locally contains lenticular
beds, 1 to 4 feet thick, of grajisﬁforange calcareous

sandstone in the upper half., 200-230 feet thick

Jem, medial siltstone member; dark-reddish-brown clayey
siltstone and very fine grained silty sandstone. Lower

part generally intefbedded and gradational with the ' ?

JURASSIC . .

lower sandstone member. Upper 6 inches bleached white.

T e———

40-60 feet thick

Jel, lower sandstone.member§§ reddisli-orange,. medium--to:

fine-grained, well-garted,. en{f&nicnﬁssﬁeddédisandétoﬁe;.
contains randomly oriented éaléiterfiilédfjpinis:.'
Contains fime- to ﬁedfumrgrafnady'éngﬁlhr;,w&ite:cﬂert:'
grains concentrated along cross-Taminetibns: . Thé&uﬁpe?f:-*

15 to 25 feet is flat bedded locally: and is: interbedded.
with tha&m&diak siltstome member.. Ahgpihm;:wﬁiteechéfif
W . _ S e
and quartz grains up. to pebble size: occur: in: thes basdll .

6 to 12 inches. 45-60 feet thick:




Upper Triassic
/N,
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UNCONFORMITY

unﬁgmed sandstone bed keo h
T ﬁcp;?fs:====.
Petrified Forest iiembher
Reps
Repl
Rem
Chinle Formation
Rco, Owl Rock Member; purplish- to greenish-gray mottled,
nodular clastic limestone interbedded with reddish- to
greenish-gray and purple claystone and siltsone. 15-40.
feet thick
" Petrified Forest Member:
Rcpu, upper part; poorly exposed, dark-to light-purplish-
gray and reddish-gray, clayey siltstone; thin medium- to
x fine-graided sandstone interbedded locally. 650-800 E
- S
feet thick o

: ﬁcpu; (unnamed sandstone bed); light-to dark-purplish-gray,
mediun- to fine-grained, fluvially crossbedded, siliceouse;
locally contains lenses of light-brown and purplish~-gray

limestoné-pebble conglomerate. 35-45 feet thick

Reps, SonsélaiséndStone Bed; composed of from 2 to 4 beds
of yellowiahebrowﬁ, taé, and light-purplish-gray,
médium- tgacohése~grained, locally cﬁnglomeratib, fluvially
crossbedded gnd.channeled sandstone;contains lenses of
reddish- to purplish-graf slope-forming claysﬁqne and

siltstone. Intertongues with the upper and lower parts

of the Petrif{eé‘Forest'Meﬁber. 90-130 feet thick



Upper Triassic

Continental Divide
Explanation Cont.
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TRepl, lower part; reddish-purple, and bluish- to reddish-
gray clayey siltstone. Localiy contains reddish-gray,.

medium- to coarse-grained, thin, lenticular sandstone

beds. 6&0~-30 feet thick

'Ecm, Monitor Butte Member; red to grayish-red clayey

siltstone and interbedded, fine- to medium-grained

T T
TRIASSIC

sandstone and brownish-gray conglomerafé. The sandstone:
beds range from a few inches to 25 feet thick, and are more
numerous in the upper half. Grades upward into, and

intertongues with, Petrified Forest Member. Base not

exposed
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Contact

Dashed whefe approximately located or indefinite

7
Strike and dip of beds

Monocline
Composed of an anticlinal bend and a synclinal bend; longer
arrow indicates flatter dip. Dashed where approximately

located

7400 — — — —

7500 — — — —
Structure contours -

Drawn on base of Dakota Sandstone. Dashed'whéfe'projected

above ground surface. Contour interval 100 fgét.-

AY

Limestone quarry Uranium prospecﬁ E 'j1 1éand and gravél pits

Mined primarily for road metal.



Correlation diagram of the upper part of the San Rafael Group and Morrison Formation

showing stratigraphic names. previously assigned to the units in the area of this map

. 0'Sullivan and Beaumont,

(1957), OM-190

Smith (1959), Geologic map
of the Foster Canyon
quadrengle, New Mexico*

Cooley and others (1969),
Professional Paper 521-A,
plate 1 (sheet 8 of 9)

This map

Brushy Basin . Brushy basin Brushy Basin Brushy Basin
L menber member** Member o Memeoer
Morrison Westwater Canyon {Morrison Prewitt Morrison Westwater Canyon | Morrison. [Westwater Canyon
{formation member formation member Formation {iember Formation Member
’ Recapture Chavez Recapture Recapture
member member Member Meniber
Zuni sandstone .Cow 3prings eolian facies
Sandstpne Cow
. Springs
Thoreau Sandstone
: formation ' . fluvial facies
St Summérville Summerville| upper sandy

- formation

Formetion member ,

Summervilile Formation

* Foster Canyon 15-minute quadrangle includes the Clnlza, Continental vivide, Page,
and. Cottonwood Canyon 73-minute quadrangles.

:w Brushy Basin Member changed to Casamero wember by C.T. Smith (1967, p. 135).

g1 Jo 6 e3sg
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Continental Divide
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o]

Mancos Shale J \:;;;;—;;g;\‘"""‘~—~\\

Twowells Jongue (Kdt) .of Dakota Sandstone
Winitewater Arroyo Ilongue of Mancos Shale (Kmw)

Dakota ) .
Sandstone Kd Lower part of liancos Shale (¥ml Y~
_brushy Basin Member (Jmb) Sendstone

Morrison . ' Westwater Canyon iiember (Jmw) ;\\' . }
Formation : -

Recapture lember (Jumr) R —

—_— =
e
8 ( _)___ :

Cow j Eolian facies (Jcse o
Springs Fluvial facies . Tcsf’) . '

Sendstone °

Summervill Js

Formation - - REA
Todilto ) . ‘

Limeston Upper sandstone memher (Jeu)

Entreada 2 o
Sa.ndeton}a(“ o Medial siltstone member (Jem) '

‘;r - Lower sandstone member (Jel)

Cor

Owl Rock Member (Rco)

= —~ ? - N -
. . . .‘ '. . A
. Unnamed sandstée, bed Sandstone— ; .-
. s ——.. Upper part _of Petnfled I‘orest
Chinle ﬁ Sandstone” Member (ﬁcpu) L

. -~ i"i:t. =~
Formation —Sonsela Sendstone Bed (Repa)_—o— —
Siltstone— : blltstone

Lower part of Petrlfled xmreet Memher (_ cpl)'i"‘---a{-'

2

— 3 Sy % 'L

vaornwr Buttie Member . (ﬁcml o B Y

SCHEMATIC DIAGRAM SHOWING STRATIGRAPHIC RELATIUNS.OF TRIASS‘IC, JURASS ic,.
AND ‘CRETACEOUS ROCKS . E

— .




Centinental Divide
Explanation Cont.
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1/ The fluvial facies as shown on thie map is correlative with
the unit.maéped'aa the Eluff Sandstcne in the Ambrosia Lake-Prewitt
area b;;Thaden and others (1966-1967), and Green and Pierson (1971).

Th{i;ame vﬁluff Sandstone" is not applied to the fluvial facies
for the'féiléwing two reasons. First, the contact between facies as
shown héré ﬁnd between formations as shown in the "Ambrosia Lake-Prewitt
area is néﬁ'mappable in some arees westward of this mgpped eres. due
to an invefeion in stratigrephic position and mixing of the fluvial
and eolian facies within the sequence. Second, the entire Cow Springs
sequence in this area.and throughout the region is lithologiéally
homogeneous bpth vertically and laterally. These conciueions are in
agreement with Harshbarger and others (1957, p. £43) who state that the
Bluff Séndatone is inseparabie from the Cow Springs Sandstone in the
southeastern part of th;zNavajo country, and as a mappeble unit
is restricted to_northeastern Arizona, the norﬁhwest corner of New

Mexico, and southeastern Uteh.



2/ Correlation diagram of nomenclaturd;-fasgigmnents of the Wingate and Entrada Sandstones

as used by authors working in the Laguna-Granis-Gallup region, northwest XNew Mexico.

Baker, Dane, Rapaport, Harshbarger, {Moench and Green and
Dutton and Reeside Silver Hadfield, and Smith Repenning, and}gchlee Pierson This map
(1885) (1947) (1948) Olson (1952) (1954) Irwin (1957) (1967) (1971)
Upper
Entrada cliff- Entrada upper upper Upper upper upper
sandstone forming | sandstone 9 member o | sandy sa?dstone o sandy sandstone
member S e member unit 3o member member
| 23 2% X .
i g3 38 g5
o @ o @ 3 o 0 3 [
] 'R @ 5o g §%
- E s 33 tE S tE: 53
T e g |Middle 51 1ower S5 & medial | @y Middle 5 &1 umedial g S| medial
":Weihgate e sl;g:;ing 5 member S2] silty gg siltstone | § 2| silty U,é siltstone
sandstone g member member d': unit membe; 4. %ember
‘ & Carmel '§ a 52
Carmel = formation e w5 g5
formation . 82 =~ 5 N
equivalent Lbwer - Lower lower
cliff-" o 94 sandstone Wingate sandstone
forming ] Wlngat?(?) @ v |Lukachukai unit Sandstone member
member - - formation 3 ,, |member (Upper
5 Yingate o & Triassic)
| formation a5

L R o L R T S N R AL

TR L SR 1 W e 1

2 NTAr T EIRRET R IR ININDT TR S0 e e e 0 M 00 3 e
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sofed QT . Jo 2f oFeg
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3/ The lower sandstone member as shown on:this maep has

previously been mepped in the Grants-Gallup region as the Wingate (?)

formation of Ju¥a§sic age by Smith (195&) anc the Wingate Sandstone of

Triaseic age by 0'Sullivan and Beaumont (1957), Smith and others (1959), Thaden

end others (1967), Cooley and others {(1962), ard Green end Pierson (1971)¢

The reessignment heré of the "Wingate" to the "lower sandstone member"

of the Entrada Sandstons of Late Jurassic age ie'based on (a) the

‘absence of an unconformity between the lower -sandstone member and the

medial siltstone member, and (b) the close lithologic similarities and

relationehips between the lower member and the upper ﬁembera of the

Entrada. .The implication is that the Vingate Sandstoné is absent in the

_ Grants-Gallup regione.

Previous usage of "Wingate" for the lower member. had necessitated

the assigmuent, in the éranteuGallup regibng of ah‘unconfc:mity 8t tha

top of the lowér member reé;ésenting abhiatua, which‘islpartially filled

in northeastern Arizone by the Moenave Formation, Kayéhta'?ormation,

Navajo Sandstone, and the Carmel Pbrmation; In the afea:of this map and

westward to the limit of exposures in the Gsllup areg,‘the contact

" betweeh the lower sandstone member and the medial siltgibné memper is

gradatiénnl and interbeddeds No features, such as a bééal éonglomerate,

sandstone dikzs, angular relationships between members,ibf ag erosion

- surface were found to suggest the‘pfesencé of such aﬁ uﬁcohformity.

Commonly the contéct is gnadationai from a medium- t5?fine-grained

sandstone of the lower member to a very_fine.grained.;iify sandstcne of the

‘medial siltstone member. In the western pgft Qf.the Gf&;ts~Gallup area.

the contact is marked by aq_interval 20—45'fee£ thick;ﬂiﬁ‘which lithologic .

unite charécterietic.of béth members aré iﬁterbedded, éiéarly

demonstrating that deposition was continupus from one mémbcr to the other."
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. mere distinctive

Eastward toward Grants the contact is 3 * o. At some places the
top of the lower member consists of a 6-inch to l-foot zone of white to
g?eenishcﬁuixe calcareous sandstone, composed of from one to several
discontinuq§é thin lenses that have been bleached of the red color of the
lower membér.i Theae lenses or zones are interpreted as being primary
features indeéosiﬁion which were formed by precipitation of célcium
carbonate in‘pcnds in the interdune areas of a paslecdune field and

probably mark a laterally discontinuous surface of nondeposition on

which little or no erosion or deposition was taking placej i.e., an.

- intraformational djisconformity. The crossbedding of the lower member

is generally undisturbed in the altered zones at the top of the unit
indicating a minimﬁm of reworking. Previously this intraformational
break has-geen interpfeted as evidence for the Triassic-Jurassic
unconformity, but since it is restricied 1o the eastern pert of the area
it has had little eignificance- as suche

. Concerning liﬁhologic similarities, all three members are related
in coméositiou, angulsarity of grain, and sorting, even though. grain. size
ie'finer in the medial siltstone member. Grain size iz comparable: in. the
lowér and upper sandstone members, end both exhibit high-angle (20°-35"):
wedge-planar type cross-stratification that is eclian Im origim. Bntﬁé'
units exhibit somelflét, pafallel-bedded iéte;véls. These flat beds are:
moét commonly found in the western pértlof'the area in the upper- part. off
the lower m%mber. The.finer gféined medial siltstone member is. N

homogeneous, massive, and. shows no primary bedding features. The unit.

~is interpreted as having been. deposited subaqueously.
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Addition of the unit nreviously called "WingateASandstone" as a third
rember of the Zntreda Sandstone is in keeping with the three nember

division which ioench and Schlee (1987, p. 6) have used in the Laguna,

N. Mex. area. .
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