Large toreva-type landslide blocks from the Vermilion.Cliffs in which the strata are esgentially
undisturbed except for downward and rotational movements; (s) indicates landslide block. Jn,
Eavajo sandstone; Jk, Kayenta formetion; Rmos, Bpringdale sandstone member, and Rmod, Dinosaur
Canyon member of the Moensve formatiom; and Rco, Owl Rock member, and Fkcp, Petrified Forest z
member of the Chinle formation. 7
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™ sorted cherty angular limestone gravel and limestone boulders, the basal part of which may : e
be consolidated. The outcrop area is restricted to the west side of House Rock Valley where - Pkl
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Kaibab limestone
he Qs “ ' Upper Kaibab, Pku, variable unit about 130 feet thick with general tan color consisting of
——— limestone, siltstone, and sandstone with some cherty beds. dolomitic limestones are
Sand shaly to coarsely crystalline grayish-yellow, yellowish-gray. 0 grayish-orange 5 to
, 20 feet thick. A bed 60 feet above the base is grayish-orange/ with grayish-gree specks;
Reddish-brown eolian and fluvial sand, derived from the Vermilion Cliffs, is gradationmal imto it weathers to a light-brown rough, jagged surface, and forms & prominent persistant ledge
landslide debris and restricted to east side of House Rock Valley. Varies from a few feet to - throughout the jxadr-nslm 8imilar beds ther dark gray and form less prominent ledges.
several tens of feet in thickness. | < Grayish-yellow-/ to moderate reddish-b thin to very thin bedded calcarecus giltstone
&i forms the usually covered slopes between the resistant ledges. Very pale orange / very fine
Ty L grained well-sorted angular graimed calcareous sandstone with varying quantities of vhite,
L Qsd » < irregular stringers and lemses of chert occurs about 10 feet above base. A basal 10-foot bed
— =2 consists of white highly fractured vuggy cherty material which in places is limonite steined
8lide debris end resembles gossan. The flinty bed weathers to a rubble-covered slope. The lower contact
is conformeble and sharp at the base of the cherty zone. Abundant marine fossils are present
Boulders and large blocks of angular debris from the Glen Canyon group and Chinle formation in | locally. Lower Kaibab, Pkl, consists of a sequence of alternating beds of limestone and sand-
the landslide area along the Vermilion Cliffs; veries from rubble to large segments of broken ! stone about 270 feet thick. The limestone is shaly to finely crystalline, white at the top
strata in which the beds have been disturbed so that rock units cannot easily be mapped; con- | becoming graylsh yellow at the bagse. The upper part contains chert nodules in layers and
tains minor surficial sand. - 1 numerous marine fossils (McKee, 1938). A few layers in the lower part contain coarse rounded
frosted quartz grains. White very fine grained ripple marked and faintly crossbedded sand-
- SR stone, consisting of well-sorted angular quartz grains cemented by carbonate (both calcareous
Jn(s) and dolomitic), occurs in a 15-foot bed 40 feet above base and as & 65-foot bed near middle
of unit. Both sandstone and limestone weathers light gray; the chert beds are prominent.
Jk(s) e The lower contact is sharp and conformeble at the contact between the shaly limestone and 2
Emos(s) | the gypsum beds of the Toroweap formation. >§
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Predominantly limestone and gypsum with some beds of sandstone and siltstome about 230 feet
thick. Upper 145 feet is white to massive to irregular bedded gypsum with 1- to 10-foot
beds of white to yellowish-orange./ massive sandstone consisting of well-sorted fine-grained .
angular quartz grains cemented by carbonate (calcareocus and dolomitic) in the middle part.
Below the gypsum is about 60 feet of yellowish-gray thick-bedded fine-grained limestone very -
similar to the lower part of the Kaibeb limestone. The basal unit is & 25-foot bed of
yellowish-gray very calcareous messive siltstone with shaly limestone beds and some coarse
rounded frosted quartz grains. Indistinct fossil casts are present. The basal contact is
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© ;lﬁlute to shades of red, brown, and orange coarse- to fine-, dominantly medium-grained, crose- % Incomplete exposure, reddish-brown with grayish-orange beds, messive siltstone with coarse
= | bedded sandstone, spproximetely 1,700 feet thick, consisting of subrounded to well-rounded 4 rounded frosted quartz greins.
P frosted quart: grains generally very poorly to firmly cemented, but locally well cemented with o ‘
= iron oxide; locally calcite cement is present. Very locally lenses of sandy carbonate rock <
@ (caleitic dolomite and dolomitic limestone) occur. Generally, distinctive large- and medium- w Colors determined by comparison with rock-color chart (Goddard, E. N., and others, 1948,
3 scale tangential crossbeds are prominent although parts of formation are ‘nearly massive. Con- O Rock-Color Chart: Betional Research Council).
= torted crossbeds occur in mumerous small widespread aress. Topographically the formation forms Z
- rounded knolls and cliffs with prominent joints. Outerop is widespread, much of the area P> e
5 | is covered by sand usually a fev feet thick,but locally as much as & few tens of feet thick. = i
g | Lower contact is sharp, marked by lowest tangential crossbeds. Contact
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Kayenta formation e P
)i | i }g-rbout 300 feet of altermating beds of moderate reddishfbrovn./ wvith thin layers of light — Feult, showing dip
§ | T o greenish-gray./ siltstone and similarly colored fine-grained sandstone. The sandstone forms = . i
11 | = || ledges 10 to L0 feet thick and the interbedded parts that are dominantly siltstone form © (Dashed where approximately located; short dashes where indefinitely located; dotted where
Li 2 B slopes of similar dimenmsion. In the middle part of the formmtion, prominent beds of white > £ concealed; queried where doubtful or probable; U, upthrown side; D, downthrown side)
: T,' . L< O¢ fine-grained ssndstone about 1 foot thick oceur. All of the sandstone consists of well- ot
: 2 |c| sorted subangular to rounded quartz grains with sparse mice very poorly to firmly cemented; @
| ,’ 7| S noncelcareous clay and iron oxide cement the reddish-brown sandstone; ealcite and dolomite . = ~ - 20 — —
P‘% ® | cement the white sandstone. The siltstone is thin bedded and in places crossbedded on & Vertical feult
ff,l-llwl.h;thnmmiathintothiokbeddadnpplemdandcmsbeddedonamu '
b 75 Seale in the lower part and on & medium scale at the top. The Kayenta formation forms a (Dashed where approximetely located; short dashes where indefinitely located; U, upthrown side;
‘ ; ledgy slope in contrast to the cliffs formed by the Bavajo. The lower contact is sharp and D, downthrown side) -
| conformable and located at the base of a siltstome slope immediately sbove the promiment
! ' sandstone cliff formed by the Moenave formatiom. , s e R Y
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~ | ' |Bpringdale sandstone member, Fmos, pale reddish-brown./ medium-grained massive sandstone sbout (Daatied "b'n i “’”’:‘“‘““ lockted; short dashes wWiers indertaiiely lossted; U, uptivows sidey
’ -
i 160 feet thick, comsisting of well-sorted rounded quartz grains with some mica flakes poorly o~ Vg % IR |
i to well cemented with nomcalcareous clay and iron oxide. Large crescent-shaped areas of o
0 yellow staining, probably iron oxide, are cheracteristic. Lenticular stringers of conglom- = =i
< erate with angular sanistone end siltstone pebbles, crossbedded in part, occur most commonly ?w Strike and dip of beds
‘:< nesar the base. The prominent Springdale ledge and the color differences between the 8pring - =
— dale and the Kayenta are used to seperate the two units. Basal contact is gradational and o
. is placed at the top of the uppermost comtimuous even-bedded strata of the Dinosaur Canyon [ b
s member. Dinosaur Canyon member, ﬁnpd, predominantly red with minor gray spots and streaks, Borizontal beds
a coarse- to fine-grained, thin- to thick-bedded calcareous to noncalcarecus siltstone, about
100 feet thick, which forms a series of 10- to 15-foot ledges and slopes. About 35 feet from
the base of the formmtion occurs a 15-foot bed of gray, yellow, and red, very thin to thin- < mim  SGRY
bedded calcarecus siltstone. An ostracod fossil zone occurs in the middle part of the 15-foot giructure comtour
bed. Lower contact is sharp and regular and occurs at the base of a red ledgy siltstone and
BE Shatop of WS OGNS Wlopes of “the Chinle formmtion. J Drawn on base of upper Kaibab, dashed vhere approximately located; short dashes indicate pro-
> x ) Jection sbove surface. Contour interval 100 feet. Datum is mean sea level. Data from adja-
r-:ﬁ;—co S cent quadrangles are used to locate contour lines.
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Chinle fonmtion , | This quadrengle covers & central part of the East Kaibab monocline which is e north-trending
The Chinle formation dtands out prominently frem the other rock units because of its charsc- \ mi-g{' 'E_ :gd.:c‘bwt‘gog;olgge:ii:’mlﬁgf wilzhtht;: mlt sideg dot:enthrown 'me] flexure e
teristic rounded slopes, dark-red upper part, and gray lower part. Owl Rock member, FReco, is | {s sharp vith mecimm dips c’>f about 30°. Minor warps make the surface of the monocline
a variable unit about 450 feet thick consisting of: (1) interbedded and interlensed fine- to j undulatory. A minor synclinsl warp occurs near the eastern margin of the quadrangle. Steep
medium-grained massive to crossbedded sandstope in shades of red, brown, and green composed | faults subparallel to the monocline cut the fold with maximum displacements of about 300 feet.
of poorly to well-sorted rounded quartz grains vith feldspar and biotite grains, which are 1 Bome of the faults have the emst side downthrown thus increasing the relief on the monocline
5 | very poorly cemented to firmly cemented with calcareous to noncalcareous clay; {2) magsive ﬁ vhile thers the 18 % The faults di t in short tan into folds
= cal to noncalearecus clayey siltstone and midstone charscteristically dark reddish- | o - ks e e el s il oo g5 Byl g
) cmzym‘ which in turn die out in ghort distances. In the northeast cormer of the quadrangle is a
s b but also occurring in shades of red, brown, and gray with green spots; and (3) con- rthwest-trending fault that extends a few miles into the adj t $. The
< glomeratic sandstone with angular to rounded variable sized fragments of mudstone, sandstone ety g o N Wil it SLaNs mlgLes,
-:< g G o Lien voll sedsnted by ealefte. Biltetones c s ’ t 80 i'_ fault zones which are gemerally poorly exposed consist of a bmecciated zone a few feet wide.
", b cmrag A, m""t m“”’ms tlymin st vicn ‘ S e 15 rcwntis ‘ff abou mpe P ! Minor folds and associsated faults in relatively incompetent beds of the Moenkopi and Chinle
s pert; sands ’ PRrtent, mos t.Ly | formations are thought to be the drag-fold type and not well represented in the competent
o the middle part; mudstone, about 4 percent, mostly in the upper part; and conglomeratic sand- beds above and below. Location end smount of displacement of concealed faults is uncertain
S a stone lenses, about 1 percent, are mostly in the middle and upper part. Exposures are gen- : X '
o NN Mr 5 erally limited to the southeastern part of quadrangle. Petrified Forest member, Rgp, f
o 5l /"‘«'\ij;’g., (D ; only upper part exposed; grayish-red purple_/ with small spots of grayish-yellow gneenj ¥
=" Vo N ‘
s jA* AR5 bentonitic noncalcarecus messive mudstone about 370 feet thick; weathers to light-gray | o Literature cited
g ce Ny ) k(02 rounded slopes with frothy surface. Isolated small ocutcrops of sandstone occur in the lower <
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~unit is about 25 feet thick and composed of very light gray, coarse- to very coarse grained,
in places conglomeratic, massive to crossbedded sandstone consisting of angular to subrounded ,
well to poorly sorted quartz grains very poorly to firmly cempnted with calcite and clay; the
pebbles are rounded quartzite with rare siltstone. Lenses of fine-greined messive sandstone
consisting of angular well-sorted quartz grains, well cemented by silica. Sperse carboneceocus
material occurs locally in the unit. Poor exposures of a fev tens of feet of uncomsolidated
Shinarump occur in the central part of the quadrangle. Lower contact poorly exposed. Although
L this member is & urenium ore horizon no deposite are knmown in this quadrengle. |
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