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FIGURE 1. MAP SHOWING LOCATION OF
THE LEUPP QUADRANGLE, ARIZONA

thins rapidly eastward. About 15 miles east-southeast of
Leupp it is only 10 feet thick, and about 30 miles southeast
it is not present. In the southwest corner of the quad-
rangle it is less than 50 feet below the surface, and in
the northeast corner it lies at depths of about 1,500 to

Holbrook members (McKee, 1954). However, in the
Leupp quadrangle only the Wupatki member and the
lowermost part of the Moqui member are well exposed.
The upper part of the Moqui and the Holbrook member
are covered largely by alluvium, soil, and dunes or have
been eroded away. The entire formation is present in
the subsurface northeast of Leupp and is about 260 feet
thick.

Evaporite deposits, vertebrate remains found in the

yellow, pink, red, purple, and blue. In this area, three
zones can be recognized according to color and slight
lithologic differences (Akers, Cooley, and Repenning,
1958). These are, in ascending order (1) a bluish-gray
mudstone unit about 200 feet thick, (2) a gray and grayish-
red mudstone and sandy siltstone unit about 400 feet

is generally regarded as a lacustrine deposit. This mem-
ber is present in the northern half of the quadrangle,
where it forms the cap rock of Newberry Mesa. The
limestone is mottled very pale blue and grayish pink, and
it contains abundant chert nodules and mud peliets.
Locally, the limestone is silty and made up of concretion-
ary nodules. The siltstone is grayish pink to light red.
Bedding within the siltstone units is irregular. The
individual limestone beds are 1 to 10 feet thick, and some

the quadrangle is composed of sandstone eroded from
Upper Cretaceous rocks on Black Mesa and of limestone
and chert pebbles from lenticular limestone beds in
Jurassic rocks.

The younger Wupatki terrace, Qt,, is exposed on both
sides of Corn Creek. It has no appreciable gradient in a

channel of the Little Colorado River 12 miles west of
Leupp. The material is composed chiefly of mixtures of
sand and silt, and contains very little gravel except on
the outcrop crossed by the Leupp-Oraibi road. It contains
streaks of caliche and east of Polacca Wash is capped by
a thin bed of caliche. About 50 feet of terrace material
is exposed east of Corn Creek, and logs of nearby wells
indicate that this deposit may be as much as 150 feet thick.
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{%/é/%/g%ﬂ {'gj// / , 7 5;,/ /'/v:ﬁ/ / ;ﬁyffig}%} %’///2/ ,/ INTRODUCTION l\goentkopl fogntl}?tlgn outs'lde the quadrangle, 0?1gma1 ha.ve been tra.ced along continuous exposures as far as 20 Remnants of the lowest terrace, Qta, can be traced to
;Z;/}/,/ % {,//} /{7/ ) // /// / 7 7 W //1', //}2. //// 7 / The Leupp quadrangle is in the Navajo Indian Reser- structures, and the me-g'ramed character of the se:dlm'ents miles. . In this area the Owl Rock member is about 300 the lava barrier that caused the formation of Grand Falls
%’%‘/ l:"i/;p'}’} 7 / 7 / i ///;// /f;f;’} 7 = vation about 20 miles northwest of Winslow, Ariz. (fig. 1). suggest that the formation represents flood-plain, tidal- feet thick. ' (Robinson, 1913; Gregory, 1917) 18 miles downstream
{ 4%/ )’;'/f "/{,’7 / 7 // / /f// 7 : ”{/’5/%%//}//%//, 7 3 Leupp, where the Bureau of Indian Affairs maintains a fla‘::‘}and ghamnel deposite, . . . QUATERNARY DEPOSITS from Leupp. This terrace level rises only 40 feet across
7 //é(///é' f/’/ // ) gg// ’;///%//Yr’ z’/,/;// A Allavi > few officies, and the Tolani Lake Day School are the only I upa}tllm member.—The Wupatki member is exposed in D its of .. the southern part of the quadrangle in a distance of 20
/ 7 7/’}( / % / f{ 7 1 uvium o settlements in the quadrangle. Two trading posts, one at the southwest corner of the quadrangle near Sunrise. It eposits of Quaternary age are extensive in the Leupp miles parallel to the river. The gradient is about 10 feet
. i 7 N < Leupp and one at Sunrise, 2 miles northwest of Leupp, comprises a lower slope-forming shaly mudstone and silt- quadrangle ari consist of terrace, slluvigl, smd colian per mile from near the mouth of Corn Creek to the north-
S .8 Z serve the area. stone unit af_ld an upper ledge-forming sandstone unit. d(lelpos.lti. A L detailed _dl.scussmn.of th‘e ter_race' and ern boundary of the quadrangle east of Tolani Lakes.
%é 3 | % The high desert country receives only a small amount pf T?f 11;0wer unit is composed of thin-bedded reddlsh-bl.'own a 1$v1a “;}?pqsws ‘1“‘1 t'helr ?elatlonshlps 15 ghven Field relationships established downstream from the
g S : : - rainfall, about 7 inches annually, and thus produces an up- si skone, sar}]ldy siltstone, apd silty sandstone. Ripple clll: oeslilts n gsi({)grapt yu in this tixt. The . }I;errace Leupp quadrangle indicate that this deposit filled an in-
. ~ Alluvial terrace deposits g per Sonoran or semiarid type of vegetation and poor graz- inax: S’l Sv;ﬁl m.Trks, and 4 few casts of salt crystal.s e Tl:Il)e stk e?xsiv & fﬁlegl c . uvuf:'m .arl';:bls owr(; on t t e.mapt. ner valley cut below the youngest Wupatki terrace
” © o ing lands. Much of the area is devoid of soil and vegetation. fyplcan . He ;l :}31’ . dstone beds. ,,The upper unit, in- olisme, s drtl i av?);’(;ﬂ:)g i k:) v:im ipos(li i 18 1o (Cooley, manuseript in preparation). The youngest
S fThe; ez Nwafo Tnffians it Tive Shuws et movs from N?rmalt{ y_cfa ed the “lower massive” sandstone of the S SCUEITET DECROC e anGLLernace Wupatki terrace probably is correlative with the young-
S place to place to obtain adequate forage and water sup- oenkopi formation (McKee, 1954), is composed of poorly psa . est glacial stage (Late Wisconsin Glacial Stage of Sharp,
.§ plies for their sheep. to fairly sorted silty, very fine to fine-grained cream to fTerrace deposzts.—TSeveral terrace deposits composed 1942) of the San Francisco Mountain. The late Recent
8 T Terrace deposits Several geologists had previously mapped the geology br:nwnt sar;istor}e, Wh}c.}l is bonded by a calcareoug Ougg‘:::il,ls:nd',l‘ir:i:ltl‘,te:;jv;bgen pr:served }lln the Leut}})lp alluvium, Qal, overlaps the sides of the terrace, and the
N of the Leupp quadrangle, among whom are H. E. Geogory OREH  SEMSSR St Sl iandel emnens. ST iy Ot and Ot Tl e o s present flood plain of the Little Colorado River is below
7 : 2 (1917) and N. H. Darton (1924). Their maps, however, are weathered surfaces are typical of this unit. In the lower ot g and ta’ alrye Nl t}? oWer ir;ace fepOSl Sf’ the top of it. Thus, material of the lowest terrace ap-
/ // : generalized and have been published at small scales. parg‘lt is cm}xmonly Er«:issb;dcifd with low-angle small- to Chizlds (1948)1 yWhich represen(: A s:agel;rlii hel ds(;;lz;?zegt pears to have been laid down after the formation of the
) e i medium-scale crossbeds of the trough type. The basal S g : A late Pleistocene youngest Wupatki terrace and before the
{,«’/i‘,g’;//[/g{,/y//%f 0 Owl Rock member TOPOGRAPHY AND DRAINAGE contact is sharp and has a relief of 1 or 2 feet; in places of the Little Colorado River valley during e deposition of the late Recent alluvium. East of Leupp,
/ !/I/%,? /' é;’/f' // g § The Leupp quadrangle is within the broad subsequent the lower massive sandstone fills small channels cut into time. Qta is a younger alluvial terrace, which has re- this terrace consists of thin to very thick lenticular layers
7 éf%"f/ &% g valley eroded by the Little Colorado River between the the lower unit. Sullted g ot 18 tdaf"fgllmf ke inme ?Olorado River by of silt and silty sand. The units are crossbedded; the
. = highlands of Black Mesa and the Mogollon slope. Withi i it i 4 Ve Ligw wesl Ol Wie LOulD quatrange. i - ium- -
/ s 5 ) - 3 L i e 2 : ope ithin In tl‘fls al.'ea t}‘le lower sh_aly u‘mt is usually less than 10 Alluvial deposits.—Extensive deposits of alluvium of crossbeds are mainly low-angle, medium t? l‘arge scale,
L | (&) e quadrangle the Little Colorado River, the trunk feet thick; its thickness varies slightly because the contact 1 Plei dR . R trough and planar types that are characteristic of flood-
/ g 2 0 stream, is intermittent and all its tributaries are of the Moenkopi formation and the underlying Kaibab e Slelstopeme any Sty ey preBsnk ih the Tolant plain sediments. The sand is composed of very fine to
S| .8 0 ephemeral ; E i Lakes area and along the Little Colorado River. Logs ; ]
SR L phemeral. limestone has a relief of lor 2 feet. The upper unit aver- of wells drilled in the lak Tow the wllieins o b very coarse grained and granule sized, angular to sub-
o TTFTTITTI Eg < ] The southern half of the guadrar}gle, for the most part, ages about 40 feet in thickness. at le:s 5 90r1feee & hick %::ea:;: dse 0(::. & PEEUTEEL d ; angular clear quartz.
i f i E is a rather featureless plain sloping toward the Little Moqui member.—In the valley of the Little Colorado thins 4o thick-bedd d 1 £ S are composed,o The late Recent alluvium, Qal, is composed of flood-
lé'gi“f il%EEE il Colorado River and is carved on alluvial sediments and River, the Moqui member of the Moenkopi formation is All;lr;g ghfe ;,fv ér i eas Lei‘z::‘sdim(;?&erﬁ:i’:llt;)zndtSa: (L plain sediments, similar to the material of the lowest ter-
. ; on soft shale and sandstone of Triassic age. North of noted for its sif beds. H he f ’ b e Qt d fine-grained pl d its. Cl d
Shinarump member : : ) gypsiferous beds. owever, the few feet of more 100 feet of aluvium dof d d d race, Qta, ana fine-grained playa deposits. ay, mud,
the river, the plain slopes gently toward the southwest basal beds exposed in the Leupp quadrangl oy Fl T L BT e e e d silt-si i i i
, ! g gle do not con- % K ) and silt-sized particles are the main constituents of the
I at about 25 to 40 feet per mile, from the base of a cuesta tain evaporite beds. The member is composed of siltstone gravel. More th-an 90 feet of fine material was deposited playa deposits. Thin layers of sand are scattered through-
?: ‘3§§ | formed by resistant limestone beds in the Owl Rock and mudstone similar to the lower unit of the Wupatki = ;helz.play; £ m%les Rorth uf Leupp. out the clay and silt.
/ §§§ < member of the Chinle formation. South of the river, the member. qua((i}r,:;?;‘le eizoiztj.e:lge;rly ‘rﬁl percen:'i of ¢ tge Leups Most of the late Recent alluvium is correlative with
plain slopes northeastward at a slightly stee dient Typically, the Moqui i i L il e i i i i =
v =8 Moenkopi formation d ledey sl g e oo g s ypically, the Moqui member it a lighter shade of red 15y, sand deposits. The eolian material is derived locally L /1uvial Tsegi formation (Hack, 1942), which accumu
,/ and ledgy slopes eroded from the Moenkopi formation than the other members and contains numerous beds and S sand i Sie iy ¢ d it d the bed lated before A.D. 1200. The alluvial Naha formation of
.;/f&'/ / "é}f'//’/{; are exposed. In the_ extreme southwest corner of the nodules of gypsum. The bedding is broadly lenticular. of the Little Coloridu‘g}]m’ (}r}:age ep;)m i aﬁ - 1‘: Hack, deposited roughly between A.D. 1300 and 1580, is
/ ) '/ 7;%,/! /’J//// quadrangle, the terrain is rough and is characterized by Some of the lenses are channel deposits, which display bonomranhy which r?c grer, fi' uges I(l)rmtah umr;xoclzl y represented principally by a soil zone in much of the area
. /; / % / Vé/%/}’/%//’%/?” §nr'1all canyons. Canyon Diablo Wash drains this area and medium- and large-scale trough crossbedding at a low vit?mghaseyaccumul ebe? iy ?u;m d. R paI:: 8 .(t’ :. ui near the Little Colorado River. In places, alluvial sedi-
. / 7 f'}}/ 7 ////// / //;///f/ 7 %’”’/’:’{f"’/‘fé’@// / < joins the Little Colorado River near Sunrise. angle. The member is about 150 feet thick in the sub- e extjnsiv;naﬁ er uniharefa;. 1 qnfl;: Hia, ments associated with the present period of arroyo cutting
- /;; 5,7 :/‘4% 7 / // 7 7 5/ / / 7 - 3 Kaibab limestone <Z£ The cuesta, named Newberry Mesa, is the dominating surface northeast of the Little Colorado River. Newberry Mesa and on the ta;s;‘rsou 2 d bo ;m ka est 0? overlie the soil zone. As a result of the arroyo cutting the
7 %//é/// 7 . f’/f,,'yl 7 /;%/ § Shown on sasbion ouly = feature in the north half of the quadrangle and has a Holbrook member.—The Holbrook member, present in Pobnees gVash and Corn Creek ai‘f and ¢ ro; easdg Little Colorado River occupies a channel about 10 feet
) ) / {/?////// . Q4 = a maximum relief of about 300 feet. Its steeper slope is the subsurface northeast of the Little Colorado River, is the prevaifing souflwest er:le il a este u;is’ t}(irme thy deep near Leupp, but along the southern border of the
7 //, ';,’ ffjﬁi;//// 7 5 Ik u a prominent southward~facing escarpment which rises composed of about 60 feet of gray to red intercalated eastpin - serifs of parallel lir{ezl:ns,s;;ne arz msrz(zc;ar; quadrangle the river has not been entrenched.
f %ﬁﬁ%{f&j § L’ o abotl;l};c 20(1 feetdabovs the plim. Its backslope extends shale and sandstone beds. The member includes numerous a mile long. Climbing dunes W};ich are well developed on GROUND WATER
) il o northeastward at about 65 feet per mile. Corn Creek lenses of limestone or mud-pellet conglomerate and a few i : g
O — and its tributary, Whe-yol-da-sah Wash, have breached thin, lenticular beds of limestone. It has trough-type ;};‘;hz(;‘;t?}ze:;ﬁi‘:;ge:;;pf dzf oI:ii:’ }Dne 1:}?; l\fles,;r’ florlm Ground water in the Leupp quadrangle is withdrawn
; the cuesta, and together they have cut a recession about crossbedding and probably is a stream-laid deposit. ; = i from shallow dug wells in the alluvium and from deeper
Shown on section only @) 3 miles wide southeast of Tolani Lake Day School A large dune on the side of the mesa a mile west of Corn wells drilled infe the alluvium and & d its. th
o y - 001 MOENKOPI-CHINLE CONTACT Creek is more than 100 feet thick. Barchan dunes are . . G TRLLARS DSpinsiis, bie
< 8 Elsewhere, the crest of the escarpment forms a drainage much less common but are present i 1 ¢ Kaibab limestone, and the Coconino sandstone. Small
= divide. : H . ' The contact between the Moenkopi and Chinle f - et 1 one Sma.t area.a i i
xro 1V1de W.ashes Soflth of it flow dlrectl_y 1ntq the Little . . v g the southern boundary of the quadrangle along the north amoun‘ts may be obtained locally from the Moenkopi
; m Colorado River, or disappear on the alluvial plain, whereas tions is unconformable. On most of the Colorado ide of the Little Colorata Bi 3 - - formation.
Rocks of c . L <§( :il washes north of it flow first into the Tolani Lakes area Plateaus this unconformity is conspicuous, although in i e Water in the alluvium in the Tolani Lakes area is of
ocks o pr(-;z.- .gcc()lnlno age, SR and thence }nto Corn Creek, which empties into the Little the‘Leupp area the contac.t is obscured by surficial de- STRUCTURE marginal quality for domestic use. It contains 2,090 ppm
= . ki i Colorado River. Oraibi and Polacca Washes have estab- posits. In areas bordering the Leupp quadrangle, . (parts per million) dissolved solids, of which 1,090 ppm is
Shown on section only o % lished courses through the eastern and southeastern parts channels more than 20 feet deep cut into the top of the BlThe Leupp qu.adrangle el e sogythe.:rn flank of othe sulfate. Hardness of the water, expressed as calcium
o < of the lakes area, and at a point 2 miles east-southeast of Moenkopi formation have been filled with sandstone, oack Mesa basin, and the strat'a are inclined .about 1 a3 carbonate, is 826 ppm, and noncarbonate hardness calcu-
Tolani Lake Day School they join to become Corn Creek. conglomerate, and some carbonaceous material of the i 1o th.e nortlfleast, vorresponding o the o lated as calcium carbonate is 690 ppm. The well in use
There is also an outlet from the lakes area to the north- Shinarump member of the Chinle formation. Many of N})rmatl?ns hring between the Mogoller Rl,m< an~d _Blac_k at Tolani Lake Day School is in this alluvium. It
- J— west through the headwaters of a nameless tributary to these channel deposits show radioactive anomalies, and R'e Ba glg' }').h,flh © YOCkStioutE}‘:’ est of :}ﬁe L;ttlfetiolo?ado penetrated 38 feet of alluvium, and it yields 12 gpm
3 B Dinnebito Wash, which joins the Little Colorado Ri some uranium ore has been produced from them. i EUSSL SRR B E SRE DUS sasnnt Roe e, 1l i i
%;é‘%}h\% Comtact about: 0 miles dc;wnstream from Le This di Yer reflecting a northwest-trending anticline just off the Ega ;)ns BEE mlpute) uf’ wrater With a drawdown of 22
»&‘%& %\q& ' bp. 18 glversion CHINLE FORMATION southwest corner of the quadrangle. No anticlines or eet from a static water level of 15 feet.
‘\g\%@% Q\K S Dashed where approximately located was effected about 1930, when a ditch was dug to carry . g i pes Several drilled wells yield water from alluvium along
\ %‘%@w&% QAR excess wal -~ £ Tolani 1s The Chinle formation within the Leupp quadrangle is synclines are within the boundaries of the quadrangle, ; :
AN A“ﬁ\% ater westward away from Tolani Lakes (William 3 5 . . p the Little Colorado River near Leupp. Records show
\ \i‘%&‘}é&, A \a\‘ U\ Young, Sr., oral communication, 1960). This junction is divided into three members totaling about 1,400 feet in e th? i EER EivERice S aellones henmilig, &g that these wells penetrated about 100 feet of alluvium
%\%g%i\gx 3 e 250 feet lower than the junction of Corn Creek and the thickness. The Shinarump member at the base grades sfirata - ;?e ex];;reme Sl et corner_ of the auasizan- and that they yield from 30 to 50 gpm of water. The
AN ‘ Fault Little Colorado River, so that continued headward cutting _upward 1pto the. Petrified FOYESt member, which in turn gre : i (:i Setu 31’ tw% Smal.l faults, which trend north- water contains 1,500 ppm dissolved solids, of which 560
U, upthrown side; D, downthrown side from this lower base level will ultimately result in piracy 18 grz}datlonal with the overlying Owl Rock member. Wes' war ‘para el to the regional structure of Black Mesa ppm is chloride. It has a hardness of 384 ppm as calcium
of Oraibi and Polacca Washes. At the present time, Shmammp member.—The Shinarump member is poorly basin. Displacement along these faults does not exceed carbonate, The shallow dug wells muy contain a8 wueh
> when precipitation is heavy the lake area floods, and FEphacH i (dhe ety quadrangle, being covered by sur- A et as 1,000 ppm chloride and 2,400 ppm dissovled solids.
Steilee sxidl G of bods snie pverfiow fxsins thromgs Beth pabics, flcl:}l1 mater;ais excepItt in a smalldarfea 6 1gliles northo-1 PHYSIOGRAPHY B sl o Bumiesr i thdrmws & sufficient amount of
northwest of Leupp. is composed of weakly cemente . d i i
STRATIGRAPHY vellowish-gray conglomeratic sandstone and conglomerate Rl e s e e b e e e e
. which contains lenses of mudstone and lumps and pellets Colorado River throughout the Pleistcoene epoch are Dissolved .l'd 1,060 f which i
Except for Quaternary deposits, the only rocks that of mudstone probably derived from the underlying Moen- recorded by terrace remnants on the Black Point surface }i‘fso_(\lre 15301 s areh ’K .bm}jm, g whic 3Oéil ppm }115
crop out in the Leupp quadrangle are the Moenkopi and koi i : and the Wupatki surface (Gregory, 1917; Childs, 1948 chloride. Because the Kaibab wedges out to the north-
: . : . opi formation. The sandstone consists of poorly sorted, b ; gory, ! 5, )- g ot :
Cl?ln]e f(‘)?rmat‘lons' which are conS}der_(ed to be of Early and subrounded to subangular, fine to coarse q?lart;, grains. i t.h et gutavey 1 represented.by mulipls levels eas1t:, lglzhprobalély walter g Gy e SETw St
¥ﬁddée(') Trlas&z and Latz Triassic age, respectively. The conglomerate, occurring as stringers or in lenses, is representing repeated cycles of planation and deposition. pa;v oline qt;a Zang <.
e Coconino sandstone and Kaibab limestone of Early : : . The levels of the Black Point surface were formed at ater in the Coconino sandstone north of the Little
¢ AL : composed of quartz, quartzite, and jasper pebbl d . ' : :
Permian age _he in the subsurface and are described petrified wood fragmegts ¥ bedded inJa sfmdsﬁ:)one r?lsatj;;( elevations more than 400 feet above the Little Colorado Colorado River has a very high content of chloride,
because of their importance as aquifers in this area. Int mast places the Shingrump menbee deplys Tow tc; River, and those of the Wupatki surface occur in an inner making it unfit for domestic use and marginal or unfit
COCONINO SANDSTONE high-angle, medium- to large-scale crossbeds of the trough valley eut b.elow t.hls level. .PhySIOgI:apth Ll plinivloi However’ South.Of 15he B, Wikkin Fhe
\ " ) - et S 1 . type. Ripple marks, mud cracks, and current lineation paleontological evidence obtained outside the quadrangle %uadrangle, water in the Coconino is of usable quality.
o0 . e Coconino sandstone extends through a large par indicate that the Shinarump m i) is 8 fluvi ; indicate that the deposits on the Black Point surface are wo wells recently drilled (1958) near Sunrise have
of northern Arizona; it is present in t'he subsurface In this area the thickness (I,)f t}?::nmfniz;r r:rg{ﬁsdg:)ﬁl% of late Pliocene to early Pleistocene age and those on the static water levels of about 135 feet and are capable of
throug‘hou‘t the Lf:upp qua‘drangle. The ht.ho'logy of the t0 40 foot. In Nopse sreds asndshone and conglomerats Wupatki surface are of middle to late Pleistocene. vielding about 400 gpm each with a drawdown of less than
g\;)}clzlr};ngxlsnﬁelagn’rely uniform whgrevell‘llt is 'expo'se(‘i. tyDical of the Bhinarml member are ok present, and Projection of the levels of: t}%e Black Point surface 50 feet. Dissolved solids of water from t;hese wells
: amined in exposures or in well cutting, it is thie: Basa] fiefls of £he Chinle Bhs sandy ailbabete, mud. across the Leupp quadrangle indicates that they are be- total about 1,000 ppm. The chemical constituents are
typically a pale-orange to almost white very fine to fine- " : ; A tween 5,200 and 5,800 feet above sea level. Post-Black within limits recommended by the U.S. Public Health
— S . grained sandstone, composed principally of rounded Titt(;lr;e;;);ndt(s)ﬂstyd‘flne-fral;u:ﬁ sai)n(is?;).n(:i 1;1"13,1: a:'e mmléar 1 Point erosion has outlined Newberry Mesa and the other Service for domestic use (U.S. Public Health Service
. . : = : ediments of the Petri ; : ’
—————y— ——————— ey quartz grains cemented usually with 5111ceou§, but in Petm:;@(ed Forest member—The ]IE"eZ:ifie((in;:reg::e::lle;ier higher mesas and cuestas. The summits of these features 1946).
i | \ places with calcareous, cement. The sandstone is prom- b 5 ; approximate the level of the late Black Point surface. Water in the Coconino sandstone occurs under uncon-
i ( INDIAN | tnantly aronsbeddsd and many of g It d crops out between the Little Colorado River and New- : ; L fi fes .
S | y y o e crossbeds exten berry Mesa. In the area west of the Leupp-Oraibi road Deposits on the Black Point surface are not extensive in ined (water-table) conditions in the southern part of the
, . ] BMLég’:( ‘ laterally for'more than 209 feeti. _ ' near Newherty Mesa, fiiveathers futo spectaoalar buds the quadrangle, but some lag gravel derived from depo- quadrangle and under confined (artesian) conditions in
‘\IE‘ Zéé? I bThe gggoplno sin(i(storIle lnhthls area is estimated to be Tamils, but sast of Hhe ;'oa i Forvas it almost fentureloms sition on this surface is on the summit of Newberry the central and northern parts. It lies at depths between
e about eet thick. In the southwest corner of the 4 : M 150 and 200 feet in the southwest corner and between
o i o ! = | L i gently sloping, mostly covered surface. Th e . &
36 ‘ 5 Ne—— | quadrangle the 'Co-comno is about 150 feet. bfelow the sur- consisb‘;s 0? ag’thick- {m b very ’clllr:i‘cliife dile desr:r?;r;b(?; Terrace deposits, Qt; and Qt,, overlying the Wupatki 1,600 and 1,700 feet in the northeast corner of the quad-
] o face, but downdip in the northeast corner it is about 1,600 Xl d lenti surface have altitudes of 4,775 to 5,150 feet and are present rangle.
MOHAVE = or 1,700 feet below th £ weakly cemented lenticular beds of marl, claystone, mud- N .
COCO e ! , et below the surface. stbne, sittstone, some Hik- to voarse-grained sandatons on slopes flanking Newberry Mesa, on mesa summits east
Kingma.n | S quadrangle o--\_l KAIBAB LIMESTONE and conglomerate. Many of the beds “appear and dis- gf Tol.a:;m}f,akei, s alongdt.he Lel}l}pp-Ora{bi road.. Lt LITERATURE CITED
Y : . The Kaibab limestone is not exposed in the area, but appear” within a few feet, but a few layers can be traced ept?SI S fa\ée Eenl’gzzzwe. mti? thecaliuwial deditin f9r- Akers, J. P., Cooley, M. E,, and Repenning, C. A., 1958,
| - — > ); it overlies the Coconino sandstone and underlies the more than a mile. Numerous intraformational uncon- YX;lalllon . th act i‘th ) llrld . luppgl“ lpartli)gf Jeddito vipenkoq! and (ke formgtlons of Black Mesa s
\/\ ) Moenkopi formation in the subsurface. The formation i formities record temporary interruptions in deposition. a ey mortheastiol Shequauran’e (Cogley, 1958, adjacent areas: New Mexico Geol. Soc. Field Conf., 9th,
D ation is " \ The older Wupatki terrace deposit (Qt,) t of C :
YAVAPAI relatively thin and pinches out near the northeast corner The sandstone and siltstone units, where clearly exposed, Fanits . 1 h = 2y Zeaskh T LOal 1958, Guidebook of the Black Mesa basin, northeastern
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