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-Geologic Map of the Continental Divide quadrangle, 

McKinley County, New He;d co 
By Morris W. Green 

EXPLANATION 

1:, '~al J ~ 0 [!] 
Alluvial and Colluvial Talus and ·Residual 

.~olian deposits lands 1 ide boulder 
deposits deposits deposits 

UNCONFORMITY 

· Main body of Mancos Shale 

Dark-olive-gray friable, silty shale; minor thin-bedded to 

laminated, yellowish-brown, sandy siltstone interbedded 

locally. Upper part o~ unit not exposed 

Twowells Tongue of Dakota Sandstone 

Yellowish-brown to buff,.medium- to fine-grained, well-

sorted, siliceous sandstone; contains a few thin 

lenticular beds of silty shale· in the lower third 

of the unit. 4-15 feet thick· 

Kmw 

Whitew~ter Arroyo Tongue of Mancos Shale 

Ye.llowish-brown. t?.··yellowi.sh-gray fossiliferous shale; 

locally contains. thin beds of yeliowish-brown 

sandy siltstone ·and limestone. 50-75 feet thick 
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. Lower part of Mancos Shale 

Continental Divide 
Explanation Cont • 
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01 ive-gray to pale-yellowish-gray shale interbedde.d with 

yellowish-brown sandy siltstone and silty s&ndstone 

conta ini~g dark-gray, fossiliferous, ·lenticular 1 imestone 

beds; thi!n~ we st\vard and grades into the. Dakota 

Sandstone. 0-20 feet thick 

[~] 
Dakota Sandstone 

Yellowish-brown to buff, fine- to medium-grained, well-sorted, 

siliceous sandstone; locally contains beds.of pink and 

white· sandstone; thin-bedded black to dar.k-gray carbonaceous 

shale at base and int~rbedded locall~; grades la~erally into 

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

Jmb . \. . ~ 
' . 
' . ' Jmw 

j:n r 

Morrison Formation 

Jmb_, Brushy Basin Member; greenish- to purplish-gray claystone 

and·sandy siltstone containing lenses of yellowish-brown, 

pink, and white, fine·- to coarse-grained, poorly sorted 

feldspa_thic sandstone. 60-120 feet· thick 

Jmw, Westwater Canyon Nember; light-red, fine- to coarse-

grained, poorly sorted, fluvially crossbedded feld-

spathic sandstone. Intertqngues with the Recapture and 

Ba:ushy B.a.sin ·Members. 165-230 feet thick 

Jnn:;, fi.ec·ap-rure i.Viember~;. interbedded reddish-brO'Y7n clayey 

s:ittstane... and.·. lig!l.t~gray_ to white very fine to medium 

gra~ed:,~ welT::"·sorted s~ndstone. Intertongues with the 

GOw·~P.r.ihgs?S~ndstone •. 45-145 feet thick 
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Cow Springs Sandstone 

Continental Divide 
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Jcse, eolian facies; light-greenish-gray to gray, fine- to 

medium-grained, well-sorted sandston~ "t-.1 ith hi~h-angle 

eolian cross-bedding; intertongues with the fluvial 

facies. 60-90 feet thick 

Jcsf, fluvial facies.!fj light-reddish-brown, pale-orange, and 

'light-greenish-gray, fine- to medium-grained, well-sorted 

sandstone and silty sandsto~e; beds alternately cross-

bedded and flat bedded. Contains many interbedded eolian 

sandstone units. The lower part is interbed~ed with the. 

Surmnerville Formation. l00-185 feet thick 

I Js. I 
Swnme.rvil.le. Forma t.iarr. 

Reddish-brown to· light-orange:,: ffn~-grai::rred,: f.:l~tt=-bed.ded~: 

silty sandsto1rte and s:an:dy sdilt:$rone-•. Cb:nta:ct:.· w.:ttn. Todilto~ 

Limestone is gra.da.t.ional. loca:lly.. 6.0.-·75: f.e.et. :th-i:ck-

0 
'lr<iJ'di..l t:o\ E.fme:&.t:am:: 

Light-· to dark-gra.y ~ tthi.rr.-b:e:d<feci E:iirne:s:to:ne:.. UP.P~3::: ~ 

inches to· l foo·t .. llarge:Iy. re:ccy~tailize:<t.. IIawe-r~.- p:art: 

locally comp-o·sed cr.f T!.ight:-ye:I.I.ow.i·ah~_ai.,- l'l:i.iny:: sand~-

sandstone member of Entrada;.. 10~9 :fee.:t .. tt¢c.K-; 
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. ,· ·~ 

Jeu 
Jem 

Entrada ~an~stone~ 

Jeu, uppe~ sandstone member; re~dish-orange to reddish-

brown, medium- to fine-grained, well-sorted, eolian 

crossbedded sandstone. Locally contains lenticular 

beds, 1 to 4 feet thick, of grayish~orange 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 interbedded and gradational with the 

lower sandstone member.. UppeJ: 6 inche.s bleached white. 

40-60 feet thick ----· 

Jel, lower sandstone. membe.~;: r:edd'ish-ar.ang:e.:,: medium-- to~, 

fine-grainedr well-s:arte.d,. e:n•Ifan·. cro.s.s:b:e:dded:: sandstone,. 

contains randomLy arien·t:ed c.:a.l~it.e:.-f±Llerl:= j_oints:.. 

Contains fia:e- tt<ID medium:-gr:a-:i:he:d.,: · anguTar:; ~ white:: chert:. 

grains conc:e.Dltra:tted a.T!.ang: c:ro:s:s:-tamfu-ctti.on:s:.. The~ uppe~::: . 

with the,·;media:l s:i.ltt.s:trcme: memb:er.. ~il:r;: whitee c~ert~ 
·:~ ,,, 

and qua-rtz graii.as: a:p:>. ttQJ P.EJ:&TI~ s::i:Z:e o:c.c:ur.:· itr·! thee b'as~~~ ..... :· 

6 to 12 inches .• ·.· .: : 
.. \. 

·, . . ~ . 
' ,: I ·• ~ ,: ·.: 

~. ·. ~ . 

: ~ _;: • . • • • ' ':l. 

I •!. 
: l'i ... 

. ' 
·:. I'· 

o: 
·H 

Ul 
tfl• 

I
L <. 

·c:c . 
:::>' 

. 'J. 

·. ·:. 

. .··· 

.·.·· 
·.· ·t. 

,·.: 
: ': 

·~ t •• • • . :· ~ ... 

•.· .. ,\, ' . 

·i. 
'· ·. . : ~ 

~ t. • • • • 

. ·: ,··: . .. 

. · . .:'·:,,; 

. ·. ,: ..... 

. . : ~ ... · .. . 
. . : .. .. 

: ... . . . . . ·. ~ .... 

. ~ . . . ·.~ ..•... 

": ; .... :. '.· ... ~· y·-~~~ . 



,•\ 

·.·1 

Continental Divide 
Explanation Cont. 
Page 6 of 18 pages 

UNCONFORMITY 

uru:r~med sandstone bed 1ico 
,\ ,. I 

.': ·.·. 
Petrified Forest Member 

"Rem 

Chinle Formation 

ico, 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: 

icpu, upper part; poorly exposed, dark-to light-purplish-

gray and reddish-gray, clayey siltstone; thin medium- to 

fine-grained sandstone interbedded locally. 650-800 

feet thick 

Rcpu~ (unnamed sandstone beci); light-to dark-purplish-gray, 

medium- to fine-grained, fluvially crosabedded, siliceous; 

locally 'contains lenses of light- brown and purplish-gray 

limestone-pebble conglomerate. )5-45 feet thick 

licps, Sonse la Sand.stone Bed; ... composed of from 2 to 4. beds 

o"t yellowish~brown, tan, and light-purplish-gray, 

~editim- to ·.cok.~se-gra.ined, locally conglomerati.c, fluvially 

croasbedded and channeled aandston$;contains lenses of 

r~ddish- to purplish-gray slope-~orming cl~yst~ne and 

siltstone. Intertongues with the upper and lower parts 

of the Petrified Forest Member. 90:..130 ·feet thick 

·C 



Continental Divide 
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I ~cpl, lower part; reddish-purple, and bluish~ to reddish-
.l 

grc1y cla~ey· siltstone. Locally contains. reddish-·gray,. 

medium- to coarse-grained, thin, lenticular sandstone 

beds. 60-80 feet thick 

1cm, Monitor Butte Member; red to grayish-red cl~yey 

siltstone and interbedded, fine- to medium-grained 

sandstone and brownish-gray conglomerate·. The sandstone,· 

beds range from a few inches to 25 feet thick,and are more 

numerous in the upper half. Grades upward into, and 
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Continental Divide 
Explanation cont . 

·Page 8 cf 18 pages 

Dashed where approximately located or indefinite 

Strike and dip of beds 

Monoc 1 i ne 

Co~posed of an anticlinal bend and a synclinal b~nd; longer 

arrow indicates flatter dip. Dashed where-approximately 

located 

------ 7400 -

------ 7500 -

Structure contours 

Drawn on base of Dakota Sandstone. Dashed· wh.er~ projected 

· above ground surface. Contour interval 100 feet. 

X 

Limestone quarry Uranium prospec~ ·sand and gravel pits 

Mined primarily for road metal. 

0! 
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Correlation diagram of the upper part of the San Rafael Group and Morrison Formation 

showing stratigraphic names.previously assignE:d to the units in the area of this map 

0 1Sullivan and Beaumont, 
(1957), OM-190 

Brushy Basin 
member 

Smith. (1959), Geologic map 
of the Foster c~~yon 
quadrangle, New !~exico• 

Brushy basin 
member·** 

Morri sot! 
formation 

Westwater Canyon (Morrison 
member formation 

Pre\"dtt 
member 

Recapture 
member 

Zimi sandstone 

SUir:lllerv.ille 
formation 

Chavez 
member 

Thoreau 
formation 

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

Brushy Basin 
Member 

Morrison 
Formation 

Westwater Canyon I Morrison. 
I1ember F·ormation 

Recapture 
l-1ember 

Cow Springs 
Sandstone 

Summeryillel upper sandy 
Formation me~ber : 

Cow 
. Springs 
I Sandstone 

.• 

, 

l 
This map 

Brushy Basin 
lv~emoer 

\tle st\..;-it.er ·canyon 
!<ember 

Recapture 
!-1er.J. ber 

eolian fr;tcies 

fluvial facie's 

I 
I 

Summerville Formation 

• ... 111. ·Fo·a.ter Cany<;>n 15~~inute quadrangle includes the .·Ciniza., Continental ui ~ide, Page, 
. and. :cott.onwoo"d banyo~ 7t:mi.nute. quadrangies.. . 

.. •* :Brush~ E~sin Mem~er changed to Casamero meniber by' c·.1'. Srui th ( 1967, P• 1)5). 
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Mancos Shale 

Dakot.a 
S~ndstone 

Morrison 
Formation 

Cow 
Springs 
Se.nd st. one ' 

Chinle 
Formation 
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/ 

Lower par:t. of ·r.·ianco s Shale ( K.rnl )7 

E 

Brt!,Sby oo sin Nem be_r~(_J_m_b...:..) ___ ~s===---2""""::-==-
~ ~ ~-------~~ --~~~~~--

Westwater Canyon i·iember ( Jruw) ---· '·.·:. ·. 

-=----:;;;:: ____ -

Recapture l·~ember (Jmr) . ~ :::::=::::::::: 

~-----------=~ -~--------~~~~~~------------~~~---------~~- ~.~------~~ 
~--~~--~=~----~~s~~---~E~·o_l~ian.facie~~-c_s~e~)-----~ ~-----

Fluvial facies -~~ . . · ~----~-=- ~~----~~ 

Js .. ··~. . . ·. . ~ . 

Upper sandstone member (Jeu) 
" 

1---------·..;;,__----:-:---:----::----------:------:----:-----.,..----_._--":-:--...;...-.------:· _. -· ·.- · .. -. 
Medial siltstone member 

sandstone member 

Sand s~ne ::::::;::·\ . 
-===========~====~ 

Upper ·part of P.etrifi~d .. -For~·st: . :·;..· .. · ·:·:. :-. ·.-. -: _ _-.. · 
l·iember (~cpu) ·. , · ·,. · .. · .. ·· .. ·.·: . . ·.- . .. '\ .. ~·. ·· . __ _ 

~~~~~~~~·~ .. ,-~--·~~ 1 __, Sonsel~andstone Bed 4 cps) - c ·· · .. . 

Sil tBt:::::= part of· Petrified For:::::~ tt:~ )' .. ·-· ---= .. : ... =01=.: .. :=·-,:=t·. :.;:. ~ 
----= Mon.i. to; Butte N:rnber (Rem} = .·• ':: l ;' · ===!;, · · 

SCtiD~lATIC DIAGRAl·1 SHO\'JING STRATIGRAPHic' RELATIONs...or, ~RIApS7.c, JURASSIC,·::,·.'.-· 
AND ·cRETACEOUS ROCKS .· .- .. ::' _ ·. . . -',>-.>· _ 

. Unnamed sand~tone be·d 

Sandstone 

·· ......... · ... ·· ., ... . ,". 

.. . . . ·~ ~ . : : 
......... . . . ·.. ~- . 

. 5 · .. - --_:. '; ;.':~ 
: !:' ·. ' ..... •' 

.. ~ ·. 
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];/ 'rhe fluvial facies as shc·wn on this ·map .is correlative with 

the unit mapped· as the Bluff .sandstone in the Ambrosia Lake-Prewitt 

area by.: ·Thaden and other's (1966-1967), and Green and Pierson (1971) • 
. ,··, 

The:··.~rur.e "Bluff Sandstone 1i is not. applieci to the fluvial facies 
. . ·. ·~· . 

for the· following t\'10 reasons. F'irst, the contact between facies as 

shown he·re and between formations ns shown in the ·Ambrosia Lake-Prewitt 

area i a not mappe.ble in some are e. a westward of thi a mapped area due . . . 

to an inversion in stratigraphic position and mixing of the fluvial 

and eolian f!J.cies within the sequence. Second, the entire Co\'t Springe 

sequence in this ·area ... and throughout the region is lithologically. 

homc:>geneous both verticalfy and laterally. These conclusions are in 

agreement with Harshbarger anci o.thers (1957, p. ~5) who state that the 

Bluff Sandstone is inseparable from the Cow'Springs Sandstone in the 

eouth~ast.ern part of the Navajo cou..¥ltry~ ana as a map:?ftble unit 

is restricted to northeastern Arizona, the nortt.west corner of New 

Mexico, and southeastern Utah. 
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2fcorrelation diagr~ of namenc~atur~-ass~gnments of the Wingate and Entrada Sandstones , 
as used by authors working in the ~guna:-Grants-Gallup region, northwest Nev1 Nexico. 

Baker, Dane, Rapaport, Harshbarger, Moench and Green and 
Dutton and Reeside Silver Hadfield, and Smith Repenning, and Schlee Pierson This map 
(1885) (1947) (1948) Olson (1952) -(1954) Irwin (1957) (1967) (1971) 

Upper 
upper Upper upper _upper Entrada cliff- Entrada. upper 

sandstone forming sandstone co member G) sandy sandstone a> sandy sandstone 
s::: s:::- member unit s:::- member member member 0 0 0 0 0 .., ., ..... .., ..... 
co- CD CD rn co 
'd 0 'd CD 'd CD 

Gi -- s::: •.-4 S::: G s::: aS s::: a1 CD a1 ~ d ..... 
0 CD CD CD ~ 

~-
Cl) ~ 

~-.... a1 ~ ~ 
Gl aS ~ aJ 3.!! aS 0 0 
'd 'd ~ 'd~ 'd ..... ., ..... .... · ... -- .. a aS'J aS I) m co aS Q) co m •:/ · ... crt Middle ~ '-" ..... a.. medial -.:J.G) Middle ,..A medial 'd CD medial :./·. ·- ••• •..;r m ., lower +)0., 

~-~ 
+)Q.. ; aS ··- . ;- siope-· r5 S::::::> silty siltstone ti2- silty siltstone : . -

Cl] ~ Wingate f) member tEl._, Cl] ~ 
-t:l forming member ~ unit member 'J member sandstone -a:J 

member cd cd 
"'"• .b() 

~ ... 'd ~ •' 

c Carmel aS G> aS G> 
~ ..... a. ..... 0... 

Carmel :J:: formation G) +)0. +'0. 

s:::- S:::::> S::::J 
formation 0 0 tEl._. ~---
equivalent 

, ., ..... 
Lbwer CD CD Lower lower 'd CD 

cliff--- §~ sandstone Wingate sandstone 
forming Wingate(?) rn ~ Lukachukai unit Sandstone member 8 

member formation G) member (Upper ., ~ 
Wingate cd CD Triassic) r bOO. : formation s::: a. 

i ~::> 
l 
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2/ The lo'fl'er sand stone member a a shot;~n. on~ this map has 

Continent~l Divide 
Explanation Contu . 
Page 15 of 18 page a · 

previously been mapped in the Grants··Gallup region as the Wingate (?) 

formation of Jurassic age by Smith (1~54) and· the. Wingate Sandstone of 

Triassic age by 0 1 Su1l'i van a.11d Beaumont (1957), Smi.th and others ( 1959), Thaden 

and others (1967), Cooley and others (1969), and Green.and Pierson (1971). 

The ree.ssign.lll.en.t here of ·the 11 \'Jingate t! to the "lower sandstone member t# 

' 
of the Entrada Sandstone of Late Jurassic uge ia· based on (a) the. 

·absence of an unconf'ormi ty between the lower ·sandstone member an.d the 

medial ailtotone member, and (b) the close lit.hologic similarities and 

rel~tionehips between the lower member and the upper lllember.s of the 

Entrada. The implication i& tha.t the \'li'~gate Sandstone is absent in the 

Grants-Gallup region. 

Previous usage ~f ·~Wingate u for the lo'\'Jer member. ·had neceesi ta.ted 

the assignment, in the Gre.rJ.te-Gallup l'egion~ o1' an u.ncon!'o~i:ty s.t "t.h.fl 

top of the lower member representing a hiatus, which is partially filled 

in northeastern Arizona by the Moenave Formation, Kayenta ·Formation, 

Navajo Sandstone, and t,he Carmel F'orma.tion-. In the area· of this map and 

we~tward. to the limit of exposures i.n the Gallup area, ·the contact 

.. 
between the lower sandstone member and the medial siltstone member is 

gradational and interbeddedo No features, such ae a basal conglomerate, 

sandstone dikes, angular relationsh~pa between members,.or an erosion 

·· surface \-.;ere found to augge st the presence of euch a.n un·conformi ty. 

Commonly the CO!'ltact ie gradational from a medium- trf'f'ine-grained 

send atone 0 f the lower member to a very .fine. grain~d .si 1 ty sand stone of the 

medial siltstone member. In the western p~rt Qf the dr~ts-Gallup area 

the c.or..tact. is ma.rked by an interval 20-4·5· feet thick,>:.ir~· \'Thi ch litho logic . 

units chare.cteristic of both members are lnterbed.ded, clea.rly 

demonstrating that deposition was contin~~a ·fr-om one ~c~ber to the other • 

.. :· .. 
. :. . ··. 



Continental Divide 
Explanation Cont<9 
Page 14 o-f 18 pages 

more distinctive 
Eastward· toward Grants the contact is •. At some places the 

.1\ 

top of the lower member.consists·of n 6-inch to 1-foot zone of white to 

greeni sh-\'rr~;i.,te calcareous sanci stone, ccmpo sed of from one to several 

discontinu~~~ .thin lenses that have been bleached of the red color of the 

lower membe·r.>. These lenses or zones are interpreted as being primary 

features ~f'·deposition which -were formed by precipitation of calcium 

carbonate in· J>Onds in the j_nterdune areas of a paleoclune field and 

probabiy mark a laterally di'scontinuous surface of nondeposition on 

which little or .no ero.sion or deposition was tald.ng place' i.e., an. 

intraformational disconformity. The crossbedding of the lower member 

is gen~rally undisturbed in the altered zones at the top of the unit 

indicating a minimum of reworking. Freviously this intraformational 

break has·been interpreted as evidence for the Triassic-Jura~sic 

unconf'ormi ty, but since it. is restricted to the eastern pe.rt of the· ar·ea. 

it has had little significance:as such • 

. Concerning litho logic aimilari ties, all three. members are :r.elated 

in composition, angularity of grain, and sorting, even. though. gr.a'i'n. size~ 

is .finer in the me.dial siltstone member. Grain size ia c:am2aralila: in. the-

lower and upper sands:t,one members, and both exhibit h.igh~an~le. ((2a~-?5~')~ 

wedge-planar type. cross-stratif~cation tha-t is eolian in. origpr... Rolli. 

W+its exhibit some· flat, paral.lel-bedded intervals.. These· flat. b-eds: ar.e·· 

most co:mnonly found· in the western p·art: of the area in the. UP.pe:r· P.ar.t. of 

the lower member. The finer grained medial siltstone member· is. 
• 0 •• \ • 

I • 

homogeneo.us, massive, and. shows no primary bedding· feature so: Tha- uni:t~ 

.·is interpreted as havi'ng been, deposited subaqueously •. 

•C 
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Ad.di tion of the unit ~r_evious.ly called 11 ~'/inga.te Sandstone" as a thi.rd 

rcemher of the ~ntre.da Sandstone is in keeping "ri th. the three member 

division ~·hich :.;oench and Schlee (1967 J P• 6) have used in t.he Laguna, 

N. l\•lex. area •. 

._. ~- . 

.•. . . 
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