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7 31 » i S L QA 5 e 7 ; o B CORRELATION OF MAP UNITS JEen NAVAJO SANDSTONE (JURASSIC AND UPPER TRIASSIC?)--Quartz arenite; €d NOPAH FORMATION AND UNNAMED DOLOMITE (UPPER CAMBRIAN)--Nopah
ﬁ*ﬁ?‘ - ; s 52 red and less commonly pale yellow to white; eolian; cemented Formation 1is dolomite and sandy dolomite; 1light gray;
‘= | % — - with hematite. Discontinuous, nonparallel, even bedding with crystalline texture; moderately resistant; forms cliffs and
e\ . 4 R L5 - AN -7 (R T , e OB Vioeu (54 Qal [ Holocene large-scale (up to 30-ft-thick) planar cross-stratification. weathers to uniform pale yellowish gray; marine. Bedding is
o4 » i 3 A Qoa Moderately indurated and resistant. Sand grains are very well parallel, even, and continuous; beds between 1 in. and 9 ft
- QUATERNARY 1. fi : 3 . c : .
' sorted, fine grained, well rounded, and composed entirely of thick. Thin sandy dolomite at base erodes to recessive slope,
= - Qp Qls — Pleistocene frosted quartz. About 2,500 ft thick vellow to brownish gray, and weathers dark or medium brown.
B - A e A Qt B2 km KAYENTA AND MOENAVE FORMATIONS UNDIVIDED (UPPER TRIASSIC?)--Moenave This discontinuous basal unit might be Dunderberg Shale Member,
Qoa- el ’_;/ffa/«, : - — Formation (upper of two units) is sandstone and siltstone; but it is not differentiated on map. Unnamed dolomite is light
0 _m_$;;7,//~f// Unconformit%i _ _ brick red; nonresistant and poorly exposed, forms valleys; gray; weathers to brownish gray; resistant, forms cliffs;
e Th ;%/ | Pliseens nonmarine. Sandstone is fine grained and well sorted, but has marine. Crystalline texture; medium to fine grained. Bedding
i —] silt-rich matrix. Bedding is parallel overall, but low-angle is parallel, even, and continuous; beds between 2 and 6 1in.
. Tgwc Tgws cross—-stratification common. Kayenta Formation (lower of two thick. About 804 ft thick
= Unconformity | TERTIARY ?nits) is quartz sandstone that is red, resistant, moderately €m MUAV FORMATION (UPPER CAMBRIAN)--Muav is subdivided following McKee
i Miocene indurated, very well sorted and fine grained. Bedding (1974, fig. 5) except that Rampart Cave, Sanup Plateau, and
241 APPROXIMATE BOUNDARY OF - \ y Yol 2 5 8 Thrl character is similar to ﬁhﬁt i? the yavajo Sandstone in that Spencer Canyon !embers are described together; Peach Springs
THE NARROWS WILDERNESS - s Jl " g v i Thre large-scale cross—stratification 1is common, but the and Kanab Canyon Members.are descr?bed together; and a new ?nit
STUDY AREA : e Snite Tty L N cross-strata are contained within thick parallel beds. at ;he tOﬁloiqthe for?atlon, her? 1nﬁ$rm?}lydcagled the.strlied
I N & = . _ Combined thickness is 550 ft member, whic is not present in the Gran Janyon, 1is also
Kf L Lower Cretaceous L CRETACEOUS =c CHINLE FORMATION (UPPER TRIASSIC)--Includes Petrified Forest Member described.  The Muav is probably equivalent to much of the
- &3 i - . = and Shinarump Conglomerate Member. Petrified Forest Member Bonanza King Formation west of mapped area. Striped member is
& W ‘3 el Unconformity _ (upper unit) is sandstone, siltstone, and claystone; sandstone limestone and dolomite; light-gray to white beds and
1 e y : ! JBn - JURASSIC and siltstone are chocolate brown, pale purple, buf{J and red medium-gray beds are interbedded; moderately resistant to
f ' T, ' ] =] brown; claystone is pale purple and 1light gray; nonmarine. recessive; marine. Limestone and dolomite intergrade laterally
i ‘ i - Upper Triassic Upper part of member generally red to red brown, lower part and vertically. Light-colored beds are composed of uniform
= : Bc L TRIASSIC varicolored. Nonresistant and poorly exposed in most places. fine- to medium-grained 'CTY§talliﬂe carbonate minerals with
'8 s y o =) J E ] Y i . . Bedding is discontinuous, wavy, and nonparallel; beds are very indistinct fine laminations. Darker beds are composed of
Goa At = g m T e(?) and Lower Triassic B 4-20 in. thick. Fossil wood present locally. Shinarump fine—graiqed crystalline carbonate minerals with about 10
» , Unconformity Conglomerate Member (lower unit) is sandstone and conglomerate, percent silt that weathers yellow brown. Small-scale, trough
\ 2 ' =3 7] buff and brown; nonmarine; resistant and well indurated; cross-laminations occur 1in the darker beds. REdiditng 18
By e forms rounded outcrops. Bedding is wavy, nonparallel, and parallel, even, and continuous; interbedding of light and dark
L o 3 Pt - {owsr Penmian L PERMIAN discontinuous; beds range from 4 in. to 3 ft thick. beds occurs on a scale of several feet. Havasu Member is
\ g ® Well-sorted, well-rounded, and indurated clasts of quartzite dolomite and limestone; medium to dark gray; resistant, forms
\ ' Pe N and chert are common; fossil wood present locally. About small cliffs and ledges; marine. Limestone and dolomite
) = 205 B =3 ¥ R i * PPL - Permian and Pennsylvanian — PENNSYLVANTIAN 130 ft thick intergfade laterally and vertically. ';Beddlng is 1nd}st1nct,
! ‘ T T B BRn MOENKOPI FORMATION (MIDDLE? AND LOWER TRIASSIC)--Includes five but is parallel, even, and continuous. Consists of
NS % i ‘ ] Mm B Uppgr §nd.LoYer ~ MISSISSIPPIAN embers which are d ribed fr tt ldest U d fine-grained crystalline carbonate minerals with about 10-20
APPROXIMATE BOUNDARY OF TH —'  Mississippian - m il et - it el T - - ing si ;
: % ~ member--siltstone with minor amounts of sandstone; red brown percent yellow-brown-weathering silt. Gateway Canyon Member is
~ UME HILLS WILDERNESS STUDY AREA el & :? % Dls |- DEVONIAN and brown red; nonmarine; poorly exposed and nonresistant; limestone, dolomite, sandy limestone, and sandy dolomite;
. | Unconformity forms valleys and gentle slopes. Siltstone beds are ripple limestone and dolomite intergrade laterally and vertically;
' B & ; Qinner ed - laminated; sandstone beds are cross-stratified. Bedding is marine. Composed of three submembers which are from top:
b SRR SN L ) o Upper Cambrian wavy and discontinuous; beds range from a few inches to more (1) recessive light-gray to white, finely laminated dolomite
‘ ‘ : €m - CAMBRIAN than 3 ft thick. About 500 ft thick. Shnabkaib Member--white with parallel, continuous, and even beds that range from 8 in.
e . = ) gypsum, gray limestone, and minor amounts of red siltstone; to 3 ft thick; (2) resistant light-gray to brown-gray silty
€c ‘_J Middle and Lower Cambrian _ | nonmarine. Poorly exposed and nonresistant at most places. dolomite and limestone that form ledges and cliffs and contain
5 Tnconformity Gypsum, carbonate rocks, and siltstone are interbedded in thin internal cross-laminations; and (3) light-gray to brown-gray
ey :jg:::] :} (1- to 2-in.) beds. Beds of 1limestone are brecciated; moderately resistant sandy limestone and dolomite that weather
X k! . PROTEROZOIC fragments are a few tenths of an inch across; brecciation orange brown, has f}ne, parallel to low-angle Cross-
4 probably due to dissolution. Bedding is parallel, even, and laminations, and occur in parallel, even, and continuous beds
- - —— e continuous. About 370 ft thick. Middle red member--siltstone; 2-8 1in. thick. Kanab Canyon and Peach Springs Members are
pale reddish brown, grayish red, and moderate brown; laminated silty limestone and dolomite; brown gray and dark gray; weather
» to structureless, nonmarine. About 10-20 percent gypsum, in to yellow brown, rust brown, and brown gray; limestone and
| ; strata that range from thin laminae to medium beds. Bedding dolomite intergrade laterally and vertically; resistant, form
i 3 and resistance like that in the upper red member. About 230 ft cliffs and rugged outcrops; marine. Composed of fine- to
3 } 5 thick. Virgin Limestone Member--limestone interbedded with medium-grained crystalline carbonate minerals. Bedding is
L — 1 = minor amounts of siltstone; limestone is light gray to light indistinct, but is parallel, wavy, and continuous on close
' DESCRIPTION OF MAP UNITS olive gray, aphanitic to very finely crystalline; marine. inspection; beds range from 2 in. to 3 ft thick. Spe?cer
Siltstone is brownish gray, greenish gray, and light olive Canyon, Sanup Plateau, and Rampart Cave Members are silty
SURFICIAL  DEPOSITS  (QUATERNARY)--Differentiated chiefly by gray; some white mica. Bedding is parallel, continuous, and limestone and dolomite; medium to dark gray; weather to medium
— photogeologic techniques based on differences in albedo, even; limestone is finely laminated and occurs in beds that gray, yelloy gray, and brown %ray; re51s§ant, fqrm cliffs and
= o morphologic character, amounts and types of covering range from about 4 in. to 3 ft thick. Unit is resistant and 1§dges; marine. .Comp?sed of fine- to medlum—graln?d carbonate
: % [ vegetation, and physiographic position exposed in small cliffs and low hogbacks. Marine fossils minerals. Beqdlng is parallel, even, ?nd cont1nuou§; beds
; Qal ALLUVIUM (HOLOCENE TO PLEISTOCENE?)--Poorly sorted, unconsolidated include crinoids, pelecypods, gastropods, worms, crustaceans, range from 1 in. to more than 3 ft thick; bedding is well
= 3 silt, sand, pebbles, cobbles, and boulders, as large as several and cephalopods (Poborski, 1953). In some places is at base of def}ned by interbeds of yellow—brow? silty carbonate rocks with
= e feet in diameter, in bottoms of largest and most active Moenkopi where lower red member is absent. About 450 ft medium-gray rocks. About 900 ft thick )
drainages; commonly narrow, elongate deposits; locally derived, thick.  Lower red member--siltstone; gravish red and light ERIGIC ANGEL SHOLE AND THREATS SENNSTONE UNDEVIRED (LOVER akD
except in Virgin River drainage where a large source area east brown; nonmarine. Gypsiferous at some localities. Bedding and MIDDLE CAMBRIéN)——Br}ght Angel Shale (Ppper fqrmatlon) is
3 of map area yielded exotic material. High albedo, little or no topographic expression like that in the upper red member, but shale, quartzite, limestone, and dolomite; marine. Lower
soil development, and sparse vegetation. 0-10? ft thick. beds are horizontally laminated to structureless in places. 1In two—th1rd§ of formation ?on51sts of black.to-dark—gray shéle
Mapped with older alluvium where too narrow to show at map places includes conglomerate at base that could be Timpoweap that weathers gray and light brown; shale is interbedded with
s scale Congl o —— o t diff . d - minor amounts of yellow-brown quartzite. Bedding in lower
) onglomerate Member u is unit no ifferentiated. out . ; ‘
i Qoa OLDER ALLUVIUM (PLEISTOCENE)--Silt, sand, pebbles, cobbles, and 23ngt thick ’ shale is paralle_l, even, and continuous; beds range from 1/4 to
= boulders filling bottoms of moderately wide to wide stream KAIBAB LIMESTONE (LOWER PERMIAN)-—-Kaibab Limestone has been about 2 1in. thick. The lower shale is recessive and forms
- wvalleyvs exclusive of the most active channel bottoms, which are ; slopes that are commonly covered; may correspond to the Pioche
; : ’ informally divided by McKee (1974) into three members. From - e 12 ;
filled bv Holocene alluvium Consists of poorlv sorted . Shale of the Great Basin. Above the lower shale is a thin,
J ° P 7 s base to top these are the gamma (transgressive sequence), beta — 14 d dolealit : di :
. lar to subround, wunconsolidated particles as much as . : eslstant limestone an olomite wunit, discontinuous on a
angn ’ P (resistant marine limestone) and the alpha (regressive : ; . s
several feet in diameter: of local derivation. Generally li : P g regional basis; commonly iron stained and weathers to rust
’ S - iy sequence) These subdivisions are difficult to map locall :
3 ft b Hol gl Tugd Soil el slanel q g p y colors; about 33 ft thick; may correspond to the Lyndon
o Jiure wnive TOTOERE - ORL Eaaes nclptenoy because the unconformity between the top of the regressive : : :
> developed and vegetation common. Thickness generally less than : £ th S T 5 i 3 e B £ i Limestone of the Great Basin. Above the carbonate unit and at
6 1/2 ft ;y?bebo EiCRRe e irow§ap do;?atifn 2n ; 2 bage OAlt e top of the formation is black to dark-gray shale like that in
aibab transgressive cycle 1is difficult to locate. so —thi N
Qp PEDIMENT DEPOSITS (PLEISTOCENE)--Unconsolidated silt, sand, either cvele gma be misysin Tl Urs bl aibiien. 5 Fi, the lower two-thirds of formatl_on, probably corresponds to the
bbl bbl d bould i id d heet1ik but y y g y : Chisholm Shale of Great Basin. Tapeats Sandstone (lower
pe es, €o o8 2l BEIRsEs T WIEoApCest, SUEeLiTeoy S report, each formation is simply subdivided into upper and : . ; :
dissected deposits formed on pediment surfaces. Poorly sorted ’ . . formation) 1is sandstone and quartzite; pale red and light
lower members. Upper member--limestone in lower part (beta T "
t d tel rted lar t b ded ticl 1 brown; weathers to dark red and yellow brown; probably
& EeEaTelRly BOLTOCy SIEREGE LY SRULOUNTRE perihales am Temge member of McKee, 1974) and limestone, gypsum, and siltstone in : :
a6 mEvesal Gest 8 HiGmetti: Toehlly derived Sodil Eums . ’ y EBYypSUN, nearshore marine. Resistant, forms steep slopes, cliffs, and
> ? . upper part (alpha member of McKee, 1974). Limestone of lower : : ; .
incipiently to well developed; vegetation common. 0-16 1/2 ft o i . o ,b f ° ey W knobs. Bedding 1is parallel, continuous, and even; beds
vhiliek pir Ls me zuﬁ gray(;n<lconi?t;s v antElrown s . ight-gray 2-20 in. thick; most beds have low- to moderate-angle cross—
chert in nodules and elongated masses. ongate chert masses s Ea ; i ;
Qt RIVER TERRACE DEPOSITS (PLEISTOCENE)--Unconsolidated silt, sand, S (i sanalial H dgiscontinuous bedding s § s Do stratification.  Grains well to moderately sorted, fine to
ablilas cobbles snd Beuldsrs 1n alevated. dlesscted P : g gRsl geils medium grained, composed dominately of quartz, and moderately
p 3 i 2 d Very resistant, forms cliffs and ledges. Fossiliferous and ; : :
sheetlike deposits along the Virgin River. Seme  loaal / o ,'f . > . N well rounded. Lower one-half of formation is reddish colored
derivation. but stly derived from ar t ¥ of . ti MLl Fpailerous upper pa{t ek and B and upper part is yellow brown. Total thickness about 410 ft
» DUC O ¥ getive Qn €4 Loredst ol TEp; E¥OCLC slopes. Bedding in upper part is irregular, discontinuous . :
articles common Ancoular to subrounded orl to deratelv © P, . - 2 2 UNNAMED CRYSTALLINE ROCKS (PROTEROZOIC X)-—Gnelss, SChlSt, and
P : g 2 » poorly HCETALe uneven, and wavy. Limestone breccia is common; probably caused - : > : .
" sorted particles as large as several feet in diameter. 0-33 ft b di,solution of m i . rt, = . granitic rocks. Not studied in detail, description follows
thiek y i . ok 'gygsu e UP?: 'tpi 13? '“; Tprese?t Moore (1972). Garnet-biotite gneiss, garnet-sillimanite-
. . everywhere; post-Kaibab erosion removed i ocally an riassic e ; e & : . .
e LANDSLIDE DEPOSITS (PLEISTOCENE)--Clay, silt, sand, pebbles, rocks comm;nly rest directly on the resistant limestone of the bIOt}te : o, SRl PN hornblendlt?, granlge e
cobbles. and boulders in ver oorl rted tratified d ) - N = amphibolite, and granitic and gabbroic intrusive rocks.
: ouide 0 vVely poorly eorted, unstratiligd, dan upper member Because of the difficulty in identifying the : : : : :
1id d d its: derived f ks i di ] X ° . Locally dikes and sills of a coarsely crystalline pink granite
- i EPOBlLls; delrive rom rocks immediately upslope unconformity between the Kaibab and the Moenkopi, the mapped
from and beneath deposit D its h dulatorv t hi A i Pl, PP are abundant in the gneisses, and closely follow the grain of
- e POBLE. Cpustia Rdve undiidtory LopogtapilLc contact 1is only approximately located on much of the ma g 5 s .
expression and lobate shape;. scarp commonly occurs on upslope Lower member—1limestone dolomite b et pé the gneissic foliation and compositional layering. More or
side of deposit. Generally developed on formations rich in dstone: whi n ’1. h > gygsmﬁ,k' SRS, EE less concordant dike swarms of light-colored pegmatite with
X clav and silt which occur beneath Tertiarv basalt Highl Sa? i i 1t?’ gray,- 8 F iy, @ac piwklshs Reeengive quartz, feldspar, and muscovite are locally abundant
el b b . a b ’ . gLy unit between cliff-forming limestone units of lower member of
vegetated, low albedo is common. 0 to about 33 ft thick Kaibab and upper member of Toroweap (probably includes both
T L VOLCANIC ROCKS, DIKES, AND ASSOCIATED SEDIMENTARY ROCKS (TERTIARY)-- gamma member of Kaibab and alpha member of Toroweap of McKee
Individual.basalt flows and groups of flows are interbedded (1974) in places, and either one or the other member in other
with sedimentary rocks; dikes intrude oldest of both rock places). Bedding is irregular discontinuous wavy sl
tvpes. As a matter of convention, basalt is considered to form uneven. Total thickness of the Ka;bab about 520 fé ’
' the base of this sequence at all places; sedimentary rocks Pt TOROWEAP FORMATION (LOWER PERMIAN)--Upper member is limestone and
above the lowest basalt flow are mapped with sequence, those chert; limestone is gray and chert is brown and light gray;
below are mapped with the subjacent rocks of the Grand Wash corresponds to beta member of McKee (1974). Very resistant
1 = Trough. Description of basalts follows Best and Brimhall (1974) unit, forms prominent cliffs. Parallel, discontinuous, and
Tb BASALT AND ASSOCIATED SEDIMENTARY ROCKS (MIOCENE AND PLIOCENE?)-- even bedding defined by elongate chert bodies; beds are about
Basalt 1is hawaiite, black to medium gray; commonly has 1 in. to several inches thick; individual chert masses average
aphanitic to  medium-grained  matrix, pilotaxitic to about 1 ft long; fossiliferous. Lower member is limestone,
intergranular and, locally, intersertal texture. Contains a dolomite, gypsum, siltstone, and minor amounts of sandstone;
few percent olivine phenocrysts (0.004-0.02 in.) that are white, light gray, or pale red; corresponds to gamma member of MAP SYMBOLS
commonly altered to iddingsite. Matrix is andesine-labradorite McKee (1974). Bedding character is like that in the lower
laths, clinopyroxene, and oxides with minor amounts of member of the overlying Kaibab Limestone. About 440 ft thick —_— BOUNDARY OF WILDERNESS STUDY AREA
S olivine. Occurs in as many as 10 flows, each locally as thick Pe ESPLANADE FORMATION (LOWER PERMIAN)--Includes two members. Upper
as 13 ft. Stippled area represents eroded cinder cone of member is sandstone; red, light buff, and white; nonmarine. CONTACT--dashed where approximately located, dotted where
basalt breccia and cinder blocks intruded by swarm of dikes. Moderately resistant, well exposed; forms rounded ledges and concealed
Ages of 6.85 m.y. on flows near study area (Hamblin and others, cliffs, and 1low, rounded hogbacks. Bedding is wavy,
1981) and of 3.8 and 3.79 m.y. on flows to south of study area discontinuous, nonparallel, and uneven; beds range from 1/2 to T FAULT--showing dip; dashed where approximately located, dotted
at Sandy Point and Grand Wash Bay (Damon and others, 1978). 6 ft  thick. Internal, low-angle trough and planar 80 where concealed; ball and bar on downthrown side
Sedimentary rocks interbedded with basalt flows include cross—-stratification common. Sand grains are fine to very fine
— conglomerate, sandstone, and siltstone; light colored, probably grained, grain supported, well rounded, well sorted and . STRIKE AND DIP OF BEDDING
fluvial and alluvial deposits. Entire sequence as thick as composed of quartz; little or no matrix; moderately friable to
320 ft well indurated. Includes 6~ft-thick Coconino Sandstone (not AREA OF MINERAL POTENTIAL
Ti DIKES (MIOCENE AND PLIOCENE?)--Basalt, black to dark gray; mapped separately) at top. Lower member is sandstone; light A-1, A-2, A-3: Gypsum, high potential
associated with basalt lava flows. Trends of dikes dominantly buff and white; nonmarine. Similar texture and composition to G-1: Ag, Pb, Zn, Cu, low potential
northwest to north-northwest sandstone in upper member, but bedding is less obvious from a G-2: U, Cu, low potential
ROCKS OF THE GRAND WASH TROUGH (TERTIARY)--Commonly referred to as distance because rock weathers uniformly and beds do not stand
Muddy Creek Formation. Includes all sedimentary rocks beneath but topographically. Forms large, uniform cliffs and low
lowest basalt flow and above Rainbow Gardens Member of Horse Wil ha, Bedding is thick with large-scale trough and planar
Spring Formation cross-beds present. TIncludes a gvpsiferous facies in northern
Tgwc CONGLOMERATE FACIES (MIOCENE)--Conglomerate, light gray and part of map. About 1,025 ft thick
: APPRONSIE HOUND ARY brown; poorly bedded, poorly to moderately sorted; locally PPb BIRD SPRING FORMATION (PERMIAN AND PENNSYLVANIAN)--Limestone,
%;n derived from the vicinity of Virgin Peak to the west of map cherty 1limestone, arenaceous limestone, and calcareous
THE SAND COVE WILDERNE area. Contains clasts of Proterozoic gneiss and schist, and of sandstone. Limestone is gray, light gray, and white;
2y STHQY- HREA, ; Paleozoic carbonate rocks. Thickest southwest of the mapped arenaceous limestone is the same color when fresh, but weathers
area (in the west-central part of Cane Springs SW quadrangle) brown and vellow brown; chert is brown. Bedding is parallel,
where it forms large fan-shaped deposit that thins to north, even, and continuous; beds range from 1/2 to 3 ft thick; beds
7 easF, and seuthenst. .Intercalated with samjstene amd piltetons are alternatively resistant and moderately resistant causing a
—~ facies. 0-3207 ft thick . stairstep erosional form throughout unit. Cherty limestone
ey Tgws SANDSTONE AND SILTSTONE FACIES (MIOCENE)--Sandstone, siltstone, conpriess wbgut 1080 pereent of Fofustion; abenacsous
and minor amounts of conglomerate; pinkish red to orange red. limestone and calcareous sandstone comprise about 10-20
Sandstone is ?edlum £ flne grained W1th silty and clayey percent; both are interbedded with limestone. Basal 33 ft of
carbonate matrix; poorly indurated, nonresistant; forms thick formation 1is slope-forming silty limestone and reddish-
soil zones. Gypsiferous in places, but pure beds of gypsum are weathering siltstone. Marine and highly fossiliferous.
rare in mapped area. Conglomeratic zones in sandstone contain Locally called Callville Limestone and Pakoon Formation; y
small subround to angular clasts of local derivation (including however, these are difficult to differentiate on a consistent STUDY
clasts of Precambrian crystalline rocks); clasts are supported basis in mapped area. Pakoon commonly weathers white and AREA
by the sandy matrix, are well SOFted’ and commonly occur on contrasts with gray of underlying Callville, but not at all —
crossbed surfaces. A local subfacies of nearly pure orange-red localities. As mapped, Bird Spring includes both Callville and
i, quartz-grain sandstone occurs in eastern part of map ar?a; Pakoon. 1Includes a gypsiferous facies in upper part of unit in
probably derived from Jurassic Navajo Sandstone. Bedding aorthern part of map. About 1,180 ft thick
characteristics are commonly obscure, but trough crossbedding Mm MONTE CRISTO LIMESTONE (UPPER AND LOWER MISSISSIPPIAN)--Limestone;
is present; beds are.l/3-3 ft thick. Light-gray airfall-tuff medium gray; some brown cherty zones. Consists of five marine
begganOUt 1/2 ft thick are rare. Minimum thickness is about members described by Hewett (1931) in the Goodsprings Mining
1, t District of the Spri I i whi
RM ! ; pring Mountains, which are from youngest to
HORSE SERING FQ TION (TERTIARY) . oldest: Yellowpine Member—-resistant, cliff-forming, medium—
Thrl LIMESTONE OF THE RAINBOW GARDENS MEMBER (MIOCENE)~--Crystalline grained, bioclastic, brownish-gray limestone that weathers to
limestone and intraformational limestone breccia; pale brown, : ’ e e : . ; :
§ g : 5 . . R medium gray; minor amounts of brownish chert; bedding is
plakish white amd Iight gray; nemmarine, resistant. Forms indistinct. Thickness 150 ft. Arrowhead Member——-nonresistant,

prominent cuesta. Wavy, parallel, and continuous beds 1/3-3 ft
thick; locally, discontinuous wavy internal laminations.
Medium to coarse grained. About 1,000 ft thick

Thre TUFFACEOUS LIMESTONE, SANDSTONE, AND CONGLOMERATE OF THE RAINBOW
GARDENS MEMBER (MIOCENE)--Chiefly interbedded green to white
tuffaceous limestone and crystalline limestone units, green to
light-brown calcareous sandstone and tuffaceous sandstone
units, and white claystone wunits; airfall-tuff beds rare;
nonmarine. Tuffaceous limestone occurs in l- to 20-in.-thick
parallel beds that are moderately resistant and stand out
relative to nonresistant sandstone and claystone; internal
stratification is poorly defined. TLimestone is conglomeratic
in places, with small; rounded, resistant clasts of chert,
quartzite, and carbonate fragments (probably Paleozoic).

dark-gray, aphanitic limestone that weathers to yellowish
brown; forms recessive niche in cliff. Bedding is parallel,
wavy, and even; beds are 4-8 ft thick; total thickness of
member is about 33 ft. Bullion Member--resistant, medium-gray,
medium— to coarse—grained, bioclastic 1limestone that forms
cliffs; indistinct bedding. Thickness 300 ft. Anchor Member-—-
resistant, medium-gray, bioclastic, medium— to coarse-grained
limestone and brownish chert that form cliffs. Chert occurs in REFERENCES CITED
elongate masses and stringers that define irregular,
discontinuous, parallel beds 4-8 ft thick; amount of chert
varies from 20 to 50 percent of member. Thickness 100 ft.
Dawn Member--resistant, medium-gray, coarse- to very coarse
grained, crystalline and bioclastic limestone that weathers

Best, M. G., and Brimhall, W. H., 1974, Late Cenozoic alkalic basaltic magmas
in the western Colorado Plateaus and the Basin and Range transition zone,
U.S.A., and their bearing on mantle dynamics: Geological Society of
America Bulletin, v. 85, no. 11, p. 1677-1690.

Calcareous sandstone and tuffaceous sandstone occur in 1 1/2 to light gray and forms C¥iffs' Bedding ?S indistinct. TPickness Damon, P. E., Shafiqullah, M., and Scarborough, R. B., 1978, Revised
3 ft thick parallel beds with poorly defined internal cross 50 ft. The Monte Cristo forms a single uniform cliff that chronology for critical stages in the evolution of the lower Colorado
laminations. Sandstone conglomeratic 1in many places, with generally appears unbedded from a distance except Yhere chert River: Geological Society of America Abstracts with Programs, v. 10,
-3 clasts 1/2 to 1 in. across, like those in the limestone units; bands of the Anchor tMember are present and the “1°h€ of the no. 3, p. 101-102.
| samdstant compaly Tithic rieh ath biotire Flakes. . Clapsbone Arrowhead Member appears. Commonly called Redwall Limestone Hamblin, K. K., Damon, P. E., and Bull, W. B., 1981, Estimates of vertical
units range from 3 to 16 ft thick and are more common at top of 10C3%1¥,. bu? called Monte Cr{sto heFe beca?se the member crustal strain rates along the western margins of the Colorado Plateau:
member. Conglomerate at base is brown and red brown; SUble1S%0n in the maRPEd (o 1s.con§1stent with that.of the Geology, ve. 9, no. 7, p. 293-298.
S T e = M e = > nonmarine; resistant. Poorly defined, discontinuous, but Montg Cristo type section. Formatlon is about FSO ft_thlck Hewett, D. F., 1931, Geology and ore deposits of the Goodsprings quadrangle,
) roughly parallel beds are defined by clast trains. Clasts are Dls UNNAMED LIMESTONE.(DEVONIAN)—Tleestone 39§ dolomite; light gray; Nevada: U.S. Geological Survey Professional Paper 162, 172 p.
E subround to subangular and range from about 1/2 to 30 in. in weathers FO light énd medlum.gray; re51§tant, forms ledges ?nd Longwell, C. R., 1928, Geology of the Muddy Mountains, with a section through
diameter; they are generally moderately sorted; sandy, small cliffs; marine. Medium- to fine-grained crystalline the Virgin River to the Grand Wash Cliffs, Arizona: U.S. Geological

calcareous matrix. About 300 ft thick texture. Bedding 1is moderately well defined; beds are Survey Bulletin 798, 152 p.

Kf UNNAMED FORELAND BASIN DEPOSITS (CRETACEQUS)--Questionably paFallel, even, continuous, and range .from 1 to 6 ft in McKee, E. D., 1974, Paleozoic rocks of Grand Canyon, in Geology of the Grand
equivalent to Willow Tank Formation. Claystone, sandstone, thickness. Probably equivalent tq Valentine Member and part of Canyon: Museum of North Arizona and Grand Canyon, Natural History
siltstone, and conglomerate; red, gray, browa, and tan; Crystal Pass Member ?f Su%tan Limestone of Hewett (1931) or Association, Chapter 3, p. 42-64%.
nonmarine; poorly exposed and nonresistant. Conglomerate parts of Rogers Spring Limestone of Longwell (1928). No Poborski, S. J., 1953, The Virgin Formation of the St. George, Utah area:

lithology 1like that of Ironside Member of Sultan Limestone has Plateau, v. 25, no. 4, p. 69-79.

occurs at base in a discontinuous unit, but also throughout :
been recognized locally. About 195 ft thick

% ull O formation in small amounts. About 300 ft thick
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