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LIST OF MAP UNITS Tbmx Megacryst basalt (Pliocene(?) and Miocene)--Dark- to medium- METAMORPHIC AND PLUTONIC ROCKS IN UPPER
gray, generally fresh, vesicular to denmse, clivine-basalt (.jF RAWHIDE DETACHMENT FAULT Frabk
BEDS REFLECTING THROUGH-FLOWING DRAINAGE lows and 1rregularly-shaped 1ntrusive masses (shown cn map
by "x" pattern) characterized by conspicuous megacrysts i 5 .
ALLUVIUM OF THE BILL WILLIAMS RIVER whose amount 1s variable. Vent areas marked by asterisks. = Schg):rtn;ng::!’f?:;z;ogm::s;ic::l—:on?te_ ;uzdlfferentlate.d)——v
,'/ Qal Sand and gravel of present channel Maximum observed size of megacrysts: plagioclase, 7 cm; gray quartz-ser'lc;/te andg CS ?':1 thodergte greenish-
i Qaab Lower and intermediate terrace gravels clinopyrorxene, S cm; spinel, 3 cm; magnetite, 1 cm; olivine, derived from siliceo qgartz-chiierite sehist. Frobably
\ Qac Upper terrace gravels 1 cm. Also contains rare nodules (10 cm) of mafic and i ; s tu;fs - gr.’aywac:kes. Gttier
_ . , _ lithologies 1nclude quartzite gneiss, metamorphosed quart
) ultramafic plutonmic rocks. Locally contains rhyolite (Tvs) sandstone, and recrystalli d’ ; J Soarue
( PIEDMONT SLOPE DEPOSITS xenoliths. Megacrysts seriate to phenocrysts of deformed ’ fLsea i :fn r ll.ZE dcarb?nate. Hiiginl.y Ff_aulted and
‘\ Qpad Alluvium of active channels plagioclase, iddingsitized olivine, and clinopyroxene and various ::opper—be:rirlw Em?qlzel thO Spfcglar hemgt;te Sl
& Qpa3 Alluvium of 1nactive channels opaques 1n trace amounts. Groundmass is composed of 40-65 only by arkose of Keegan [-:EFa ?{'k) VEV éln deposttxonally
Qpd Pediment gravels with desert varnish percent plagioclase, 20-40 percent clinepyroxene, 10-20 Quaternary alluvial unit amz 3 _Smoim L (TbF)’ s <
/ i Qpc Calcrete umt percent olivine, and trace amounts of altered glass. gquadrangle Rocks are Sis.“ g_,etca:;aot be{determxned HERCS
Groundmass texture typically is intergranular. GQuadrangles and Mesosede & b mi Saw w8 These of knesn Palsszgic
! @ct  COLLULVIUM AND TALUS to north and east have yielded K-Ar ages of 7.7 +/- 0.5, 7.5 ge that are widespread in southwestern Arizona

and southeastern California. Unit present only in southwest
corner.u-F guadrangle. EqQuivalent to parts of the Buckskin
Formation (Triassic or Jurassic) and Planet Volcanics

+/- 0.2, 6.8 +/- 0.2 m.y. (Suneson and Lucchitta, 1979), ard
Thnx MEGACRYST BASALT 5.4 +/- 0.6 m.y. (Suneson and Lucchitta, 1983). The unit

A 1 \ Tbmxi INTRUSIVE FACIES OF MEGACRYST BASALT consists of a suite of rocks that are petrographically (Jurassic) f S -
/I‘ (’ \ distinctive but were emplaced over a time interval of ms Hetamorph:;;d zand;:c?f::—snf o:.herf (1?86) : .
B/ 1 DEPOSITS LAID DOWN IN PRESENT BASINS MOSTLY UNDER several million years; these are the youngest basaltic rocks Sy, WeslEre Wl S e o Dl e b e
,u'// \ CONDITIONS DF INTERIOR DRAINAGE of the area. Along Mbohave Wash, directly east of the Bill and ;rregular massespu;p :S ;Dwn. Lr?cally chtg:ns . e
/[ N Williams Mountains, the basalt 1s a few meters to a few tens sheared; no beddin = ?:heens e e g bre‘-:CIatEd S
% ~ / SASIN-FILL DEPOSITS of meters above the present grade of the wash; the outcrop Preser\t’only in thg :g to.h E'rtpr'lma!’y L Ml
- dp_)(.,\ l \ \\ N Ve : £ ’) ! /| Tof Basin—fill, undifferentiated pattern indicates that the basalt flowed down an ancestral Equivalent to parts o«FuthWE; EDE'-.'EV b qugdranglg. .

&3 \“\(g\, \"\\ \ \ b / // \ /\<’ / / /7 / / Tbfr Rhyolite—clast facies course of this wash, thus postdating the establishment of Jurassic) and the sed;j : e ln'FDrmatu:n (Trlassu:ﬁor
r’a\;“\c‘“% N 2y J A€ (/’ (\( R /",--‘.// | // / Toft Tuffaceous facies through-flowing drainge, which on regional grounds is idiie Miasmnml®) ) ¢1gen ary breccia (upper Oligocene(?) to
_/fi LK, N\ (¥ /" by A 5"}, \\‘-’;( /fm | T / 2/ thought to have happened 5.5 to 8.5 m.y. ago (Lucchitta, ‘ OF gpencer and others (1986)

=4 ”)15.-1>7\ \ @P‘j/ ’ o (o?fd 1) /1 4 /1 (’. ’ / // | Tvs RHYOLITE LAVA FLOWS, DDMES, PLUGS, AND DIKES 1979). In the same area, however, the basalt is overlain 1n
- ( 5 1 5 9 / - 4 \ Tvsi INTRUSIVE FACIES OF RHYOLITE places by fanglomerate i1ndistinguishable from, and therefore mq Quartzite--Light~colored, porcellanecus, highly brecciated and
Tvst PYROCLASTIC AND EPICLASTIC ROCKS mapped with, the basin fill (Tbf). 1In the Bill Williams sheared. No bedding visible. Locally strongly hematitized.
Tpbo PORPHYRITIC OLIVINE BASALT Mountains, megacryst basalt dikes (Tbmxi1) intrude and are Present only 1n the southwest corner of quadrangle.

intruded by silicic volcanic rocks (Tvs) dated at 10.3 +/- Equivalent to rocks that are believed by Spencer and others
MESA-FORMING MAFIC LAVA FLOWS 0.1 m.y. (K-Ar) (Suneson and Lucchitta, 1979). These older (1986) to be the Vampire Formation (Jurassic(?)).
Tmbm Basalt of Mohave Wash megacryst basalts were probably emplaced at the time of mec Carbonate- -Medium— to dark-gray, recrystallized, highly
Tmbmi Itrusive facies @f Besslt of Mehave Wash transition from interior-basin to through-flowing drainage. brecciated, comminuted, and sheared. No bedding or other
Trkie Basalt of Black Mesa near Centennial Wash Therefore, the basin-fill deposits (Tb¥f) probably contain primary features visible. Locally strongly mineralized with

ROCKS DEPOSITED IN BASINS NOT RELATED TO PRESENT TOPOGRAPHY

Tk ARKDSE OF KEENAN CAMP
Teb EARLY BASALT

Tbhu UPFER BASIN BEDS

Tbx BRECCIA

pediment gravels that are later than the basin fill proper
but cannot be mapped separately because they are
lithologically indistinguishable. The porphyritic olivine
basalt may represent an early phase of the megacryst basalt,
but it is mapped separately because 1t is lithologically
distinguishable. Thickness 0-50 m

Tbmx1 Intrusive facies of megacryst basalt (Pliocene(?) and Miocene)--

specular hematite and various copper-bearing minerals.
Present only in the southwest corner of quadrangle.
Probably equivalent to carbonate veins in guadrangle to
north and to the replacement carbonate (lower to middle
Miocene(?)) of Spencer and others (1986)

pEgn Gneiss, schist, granitic rocks--Commonly medium- to dark-
gray. Metamorphic rocks include banded quartz-feldspar-

- s T T

Consists of dikes and a few small, irregularly-shaped biotite gneiss, amphibolite, and fine-grain ight— -
Y ROCKS OF INTERDETERMINATE STRATIGRAPHIC POSITION intrusive masses identical in lithology to the megacryst metatuFFg(’?). P’:’lutgmc rock; include Fgljat:'; L;Qu:ﬁg?:?tzg,
basalt (Tbmx). Locally forms small constructional basalt garnet-bearing, medium-grained aplite; foliated coarse-
\’“ \\ T-b{_‘ Tb BASALT cones associated with cinder deposits grzigf;jgg;?n1:e;lzzégléétsqtfjn;—sy—ajnedddioréte pg,'phyry;
. n itly o iotite-ric granodiorite. uartz and
’\’ \ > METAMORPHIC AND PLUTONIC ROCKS IN UPPER PLATE DEPOSITS LAID DOWN IN PRESENT BASINS MOSTLY UNDER CONDITIONS Guartz-feldspar veins common. Foliation 1s well-developed
> " I( ) } \ \ ,// OF RAWHIDE DETACHMENT FAULT OF THROUGH- FLOWING DRAINAGE and of consistent orientation over substantial areas.
3 1 A . ) . . Locally, rocks probably are i1nvelved in 1soclinal folding.
[ I__z 2 A= C\ );W\\\ | U\[{\Y ] p o N/ ; 6 y \ i \ ; e y / 3 /~/ 16 ' msv  SCHIST, QUARTZITE, GNEISS, CARBONATE (UNDIFFERENTIATED) Basln;:;é;b?jpzs;:’:-sc;:’;t?gegi(?: al;ul:llrl‘l;ocene)——Heterogeneous P‘resent only in northern part of quadrangle. Rocks resemble
A Y O ; N R \ Wy i / 5 P V¥ / / , { / / / J [~ Z, ms METAMORPHOSED SANDSTONE Tbf Basin fill gundiff tiat Yf—?’ 1lling present bé—iSl ns Frecambrian rocks of the Hualapai Mountains and Grand Wash
o Suees ¢\ \\ \ P G k /a7 / # = /? / } { \ / / 7/ / /l) o3 ¢ Qpd / 0 QIR £ L TE { S gt o ypl;ally R il i
Thf ¥y g Thé A\ L ll-& \\ I L_/’/f ,(/;}/ / // LI l ¥ \ / / > / s ; /’ P o e CARBONATE yellowish-gray, and pale-yellowish-brown, moderately to
N e / Vil / | | 7 " /// ] S // / AN cuns pCgn GNEISS, SCHIST, GRANITE PDD':IY sorted, moderately to poorly bedded, moderately to METAMDRPHIC ROCKS IN LOWER PLATE OF RAWHIDE DETACHMENT FAULT
A i | . ) -5 /// / / Sj % poorly consolidated, locally calcite-cemented pebble- to
‘ M g i 2 A5 7] s~ < METAMORPHIC ROCKS IN LOWER PLATE OF RAWHIDE DETACHMENT FAULT Sehble farglomsrafie, samd, ond silt. Glufls typieatly mgn  Mylonitic quartz-feldspar gneiss—-Light-colored, foliated, and
\ / / / ~ /,’w// i // . //// angular, 0.5- SO cm in diameter, and locally derived. Most lineated. Foliation dips moderately southwest, lineations
\\ ‘J p. // ) // /' 7 / Py mgn MYLONITIC GNEISS Clasts are granitic or metamorphic: "r" denotes areas within in foliation plane trend approximately northeast. Based on
/ P’ / [ 7 / ’/// x unit where rhyolite clasts are common. Clasts are regional studies to the south and east, the protolith
\ e 5 y /.‘ o e / e 20 unsupported in a sand matrix. Unit may be equivalent to the consists largely of Frecambrian, Mesozoic, and (or) Tertiary
,j g // // //, \ / - y ; CORRELATION OF UNITS Muddy Creek Formation, the fanglomerate of Metzger and granitic rocks, and Paleozoic(?) clastic and carbonate
/ y P P / \/‘ y P, //—-/ // others (1973), and the fanglomerate of Osborne Wash of rocks. Present only in southwest and extreme southeast
/ i // // ’ﬁr Iy { ' /// A . Dickey and DFhers (1980). Locally, the unit probably corners of quadrangle. Eqguivalent to mylonitic crystalline
/ |‘ / ’ . ‘/f It} > pvA Ga1 | apas W 1ncludes peg1ment gravels that are related to through- rocks of Spencer and others (1986)
l /\ / \’"\«,\ i\ | \ // Z ’_,/ [ e s flowing drainage and thus younger than the basin fill, but
i \\\\ ‘\ /J LV!’ | L2y \ / J < /, [ are mapped with the fill because they are lithologically ———— Contact--Dashed where approximately located or gradational.
- \ s i : : : < ¥ .
\\l \\\ 3 \\\\ fi / // - Qpa3l St ? 4 I:Ddlstlﬂgulshable from it. Maximum thickness unknown; ' 72 SRR ot S e - . .
\ — y AR // P ; / 7 Gaab probably as much as several hundred to a few thousand meters e = 9 9 ere approximately located, dotted
It \\/1’ 7 L/’ " / iy ) ( 5 P ) = r ! Tbf~ Rhyolite-clast facies--Fanglomerate similar to basin fill (Tbf) = where concealed, gueried where i1nferred. Arrow shows
‘( /‘ { (- 7 i v\l l/ ! 7 ( // / @pd Quaternary but with clasts dominantly of rhyolite. Mapped where unit d}y‘ection and amount of dip. Bar and ball on downthrown
]II ] ‘\,—“Tb // 7 ] rb// \\ // / § e ‘ [l e ﬁzr.mts large continuous outcrops distinguishable from Tbf. f‘lse' :«herlfe clettlermlned. Half arrows 1ndicate sense of
! 1 /7 ) / ! // e ickness p?SSIbly as much as 100 m ::( eral slip. ) n cross section, "A" 1ndicates away, "T"
©od [ V) \ / ] - Tbft Tuffaceous facies--Moderately to well-bedded, poorly to indicates toward on faults with lateral slip.
] ’H\ P g 7 ( g )/ } / // // A . Qpc moderately consolidated tuffaceous siltstone and sandstone, % .
5 \ / / / J / b and poorly consolidated pebble conglomerate containing N Rawhide detachment fault--Dashed were appror:imately located,
i \\ {, J /\ i ( 7 [ b 7 // B - abundant clasts of rhyolite and pumice. Mostly consists of Ay dotted where concealed. Arrvow shows direction and amount cf
N i / /// | " // y - . DISCONFORMITY TO reworked rhyolitic and tuffaceous pyroclastic and epiclastic dir. Sawteetr on upper plate.
/ N~y { J { ' a5 )4 / / UNCONFORMITY r . rocks (Tvst), locally possibly interbedded and thus 4.0 . o
} ,’ [ / e / / p / // / // ’ L plicceie () cor-;el?txvetwith them. Small outcrop restricted to west- aba Area of intense brecciation
A / i / ~ / //‘ bmx‘l‘ b i central part of quadrangle. Thickness about 10 m
‘{ A “’ / ’,/ L-) /’ l/i//'/ i ,’ < 1// // N | Toet [Tore Exact age relations Tvs Rhyolite lava flows, domes, plugs and dikes (Miocene)--Very * At
. | I J J 7 / i 7 / Tvs ilbmxi urknann pale gray to very pale-orange, fresh, aphyric to porphyritic ‘ > anticl dire~—ch rg evestl i = - -
7 ' i~ p W P Tust r (with as much as S percent phenocrysts) rhyolites, light- s i B e B e e o
}L, | ; /I // // // / / _}:5 4 —" colored where devitrified, commonly flow-banded. Domegs, Strike and dip
: \ ¢ 74 A £ / p / / / Tpbo iy zr{.:g:;t::?z:;kij ;?:g:ntgngrzs ;ragzsc:e?\é:;:;m ;;’e h ' Cot at end of leader shows location of measurement
g h / J \ o : _ S . ows have
{ { ) J % / 4 / B — brecciated bases. Miarolitic cavities present but scarce.
{ 3{— I,l) ; i / i ‘/ // Tbf // / ;.\ qnm ke Nearly aphyric varieties generally contain very small - W=
Th \ \ amounts of highly embayed quartz phenocrysts. Porphyraitic g
;L : \i\’ // , ! / / Tof //, Tmbm. . varieties contain quartz, sanidine, and (or) plagigc{ase 1in = Toed L
b\’ 'I l | ] ] / // /l UNCONFORMITY F Miocene S var ious amounts and commonly as aggregates. Maximum size of ® Horizental
\; J [y_,’ | i / i = ,\1-54 phenoccrysts rarely over 1 mm. Groundmass generally
){ ’;, g \ // / [/ ,/ /’\\\,, devitrified, microcrystalline, and locally spherulitic. ,7 Approximate
e / ] { =27 4 ] T Flows locally contain basaltic inclusions. Many domes and o
) ’_// /)(\ ! |‘ f / / . /’ ( 7} dites are clocsely associated spatially with intrusive masses /2 feparent (in areas of low dip and e Sy
< e 5 ); 4 | \ | / // y o of megacryst basalt (Tbmx1). Domes and dikes tend to occur PP T T ST ROnE R eSS e
} }, n/, //// | \ / S - along faults or at intersection of faults. Rhyolitic rocks Foliation
~ N \ .] U ] [ / (Tvs) from adjacent quadrangles to the east range in age
:f:?\ / / ,/// { z\ \ / y » , TL_F Tbu from 12 te 15 m.y. and underlie the mesa-forming mafic lava .7' Inclined
1 flows. Most of the rhyolitic rocks (Tvs and Tvst) 1n this
ke quadrangle may bte younger because they locally overlie the
mesa-forming basalt of Mohave Wash (Tmbm). They may thus be GEOLOGIC SETTING
» e part of the interior-basin deposits laid down in present
e basins. K-Ar age 1s 10.3 +/- 0.1 m.y. (Suneson and The Planet 2 SW guadvangle is one of a series of guadrangles
- P Lucchitta, 1979). Thickness of flows 0-45 m being mapped :n a northeast-trending belt extending from the
Sl Tvsi Intrusive facies of rhyolite (Miocene)--Mostly thin rhyolite metamorphic-core—-complex terrane ofgthe Rawhi de, BSckskln, and
MAJOR UNCONFDRMITY dikes and less common small irrvegular intrusive masses Whipple Mountains to the Colorado Plateau near Wikieup, Arizona.
identical in lithology to Tvs
Tvst Pyroclastic and epiclastic rocks (Miocene)--Very pale-orange, Five major sequences of rocks are present: one consists of rocks
pale-greenish-yellow, and yellowish-gray, well-bedded to beneath a regionally evtensive mld—Ter'tTar‘y, low—-angle detachment
massive vitric-lithic tuff, tuffaceous sandstone, and fault (Rawhide fault of Shackelford, 1980); the other four overlie
ey — g }cengzmc(ﬂ) to tuffaceous conglomerate. Pumice lapill: and angular this fault, of which they constitute the upper plate.
Precambrian(?) xenoliths or rhyolite are common in the ashy groundmass of
fine-grained rocks. Thin air-fall tuff and reworked tuff Rocks beneath the detachment fault consist of lineated
are interbedded with thicker, more massive, and coarser mylonitic gneisg whose prctoliths probably are mostly Precar,nbr 1an and
pEgn }Pr‘ecambrian grained air—-fall and ash-flow tuffs. Locally, tuff of Mesozoic and possibly Tertiary granitic rocks, but also include
probable ash-flow or block-flow origin contains rhyolite lithologies such as amphibolite and calc-silicates. The mylorit:c
clasts as much as 0.5 m long. In places, the tuff has a gneiss probably represents the deeper, ductile response to brittle
pinkish cast because of weathering or because of oxidation extension by listric faulting of the sequence 2 flﬁvlo—lacustru‘»e
related to post-depositional cool_ing. Unit may locally rocks. The age of mylonmitization is thought to be about the same as
include rocks equivalent to the tuffaceous facies of the that of the licstric faulting (early to middle Miocene), but may in
basin-fill deposits (Tbft). Thickness 0-350 m part be Laramide (latest Mesczoic to early Tertiary).
17'30" 1730 Tpbo Porphyritic olivine basalt (Miocene)--Black, fresh, phenocryst—
rich olivine basalt with approximately 35 percent From oldest toc youngest, the upper plate rocks are:
DESCRIPTION OF MAP UNITS phenocrysts of plagioclase (as much as 2 cm), olivine (as
much as 3 cm), and scarce clinopyroxene (2 mm). Minor 1) Basement rocks, which consist of: (a) n i
] Surficial deposits generally are 1 m or more in thickness where hornblende in groundmass. May represent an early megacryst amphibolite Sir’nilar to rocks of Precamgii:idaggeiist:;dlﬂualapai
mapped. Piedmont slope deposits (Qpa4, Gpa3, Qpd, Qpc) were basalt flow (Tbmx) but is lithologically distinctive and Mountains to the northeast. (b) Foliated coarse-grained
delineated by field mapping in areas where bedrock crops out, and by therefore mapped separately. Locally includes thin, granite, diorite porphyry, and granodiorite. Age unknown, but
photointerpretation technigques augmented by field checks elsewhere. discontinuous bright red to tan siltstone, sandstone, and probably Precambrian. (c) Aplite dikes, and quartz- and
Unit symbols are designed to be used in conjunction with those 1n pebbly sandstone at base (shown on map by stippled quartz-feldspar veins. Age unknown, most likely Precambrian or
guadrangles to the north and east. pattern). Sandstone contains fragments of altered rhyolite, Laramide.
basalt, and metavolcanic rocks similar to nearby underlying
BEDS REFLECTING THROUGH-FLOWING DRAINAGE units. Present only in southwest corner of quadrangle. As 121 Fluvio-lacustrine rocks and thin, discontinuous basaltic rocks
much as 20 m thick 1n guadrangle and appears toc thicken to that were deposited in basins not related to the present
] N Alluvium of the Bill Williams River (Holocene and Pleistocene)-- the west topography and now are highly deformed. Four units composed of
Material that includes non-local lithologies and deposited brecciated, low-grade metamorphic rocks are inc . ;
Nl (\ ! i' - (i :'?I by the Bill Williams River. Consists of rounded to Mesa—forming m:a-Fic lava flows (Miocene)--Basalt and basaltic unit bet_:au:.;e sim?lar rocks arz interbedded w;thltszdf;::v;;is
\ ‘ ( %ﬂ \\\ J / / L . H’/. N ) yl, A subangular, well- to moderately we%l—sorted, unconsolldat..ed ande;lte lava flows 1n subhqr1zontal to QEﬁt1y tll.ted lacustrine sequence 1n the guadrangle to the east. The
\\! ) " AN \J / /o } ¢ /_]/, f‘u : s1lt, sand, and gravel. Clasts typically are 1 to 10 cm in erosional remrants that typically form equidimensional metamorphic units probably are gravity-glide blocks shed i1nto
/ I "d' \\\ 4 { I/ I VA )J Y[ - diameter, and consist of a wide variety of rock types, mesas. Each mesa consists of many flows that are depositional basins. The fluvio-lacustrine rocks are analagous
: I { {\, \ p, / / | /? Yy / [ il including basalt, rhyolite, mylonitic guartz-feldspar petrographically similar and different from flows of other to the Miocene Horse Spring Formation and related deposits 1n
/ | { \ :\ o 4 | / ,/} /"/j { i I' gneiss, granitic rocks, quartzite, marble, and low-grade mesas the Lake Mead area (Longwell, 1921, 1922; Bohannon, 1980).
r" : ‘} ﬂl \ l\ \/ .’ / ’/ // s y “ ”/ /, 1\‘,’ / 1(’ : '{ - getasedimentar;/ and metav:lc:nic ;of;sl 3 v . Tmbm Basalt of Mohave O;I.]ash—'Medium— to dark—-gray, fresh, vesicular 3D Interior-basin deposits filling the present topographic basins,
) 9 U2y ¢ ] \ a and and gravel of present channe olocene) --Very pale to dense, lcca y brecciated, glomeroporphyritic- which were formed by basin-range tec nism. i
/ > ] \ gL \C‘pad // // 14 L 'I I‘,, :[ I/ f \| (J @?A‘ ? /’ ‘, yellowish-brown to yellowish-gray, floodplain and channel intergranular basalt lava flows and minor cinder deposits. flows associated wi:h these degositgtiy;?cal1sa\scg.lf§lzoi:;?cuous
J \ // P &\ \ \\ / TL‘F- / { G ,I Al 4 II ,' ,_[ 7 /' deposits. Includes artificial fill. Laterally equivalent Phenocrysts i1nclude about 8-16 percent plagioclase, 3-6 mesas or gently sloping cuestas. In this quadrangle, the
\,QE“" b 5 ‘\\k\\ l) | \\ / / '-"( (-an/ lfll‘ ol \ / & to Qpaq.but gener;lly F?ner gr-'ained. Locally stabilized by percent clinopyroxene, and 2-5 percent qlivine. Larger sequence includes rhyolitic volcanic rocks and megacCryst-
,I /J | N -\J\‘ : A /} / // \\\,//‘ al 0\ ] ¥ {s J vegetat.'.lqn, especxally in irrigated cultivated areas. plgg.xocl..ase phenocryst; typically are sieve-textured and the bearing basalt flows. All these basin-filling deposits are
( Fd % o Iy }\L‘ < 1/ / 5 \J | b ! 4 Qnstabﬂxzed silt and fine sand are reworked by wind action olivine is gltered to iddingsite. Phenocryst aggregatl.eg are analogous to the Muddy Creek Formation, the fanglomerate of
b ,/ A I(’ ‘; ll/ \ l\ ([~ | | ‘\ ' ( / 1n'places. Best local source of moderately clean sand. common. This basalt locally underlies porphyritic olivine Metzger and othere (1973), and the fanglomerate of Osborne Wash
'2’_[‘ 5 4 (\/ W \ B\ \ | i | ‘ v, ] e Thickness unknown basalt (Tbpo) and some rhyolitic pyroclastic and epiclastic of Dickey and others (1980)
/ ‘ } Qaab Lower and intermediate terrace gravels (Holocene and rocks (Tvst). This contrasts with adjoining quadrangles to
= Pleistocene)--Light-colored reddish-brown to very light- the north and east, where the silicic volcanic rocks (Tvs) (4) Deposits related to through-flowing drainage. Chiefly piedmont-
brownish-gray silt, sand, and well-rounded gravel forming were deposited in basins not related to present topography slope deposits, alluvial cdeposits, and basaltic lava flows that
F highly di.ssected terraces as much as 25 m above t?_we present and are thus older than the mesa—#qrming mafic lava flows have followed present drainages. Probably younger than 5.5
{ ( floodplain. At least three terrace levels recognizable that were deposited in present basins. In this quadrangle, m.y. fLucchitta, 1972, 1979),
T locally. Good source of sand and gravel. Thickness 0-25 m most of the silicic volcanmic rocks (Tvs, Tvst) may be
‘t t; Qse Upper terrace gravels (Pleistocene)--Very light-brown to interior-basin deposits laid down in present basins. Age of The upper plate rocks up to and including those of the fluvio-
) % very pale-yellowish-brown sand and well-rounded gravel the Tmbm is 9.2 +/- 0.2 m.y. (K—F\r)‘(Suneson and Lucchitta, lacustrine seguence are tilted and cut by faults trending northwest
{ . forming terrace level about 35 m above present floodplain. 1979). Tmbm probably correlates with basalt of The Mesa to and dipping northeast. Based on exposures in adjacent quadrangles to
! ‘, Prasent as small diseentinueus remmants. Too small amé ‘:—”197W95t, dated at 9.2 m.y. (K-Ar) by Armstrong and others the north and east, these faults are believed to be listric, tc merge
7 « discontinuous to be a good source of sand and gravel. -19-.6’- T?_chkness ranges from O to about 150 m with the low-angle cetachment fault, and to represent a period of
) \) Thicliness 1~2 m Tmbmi Intrusive facies of basalt of Mohave Wash--Small, irregularly- extreme extension.
Piednont slope depesits (Holocene and Pleistocene)-=Unit shaped intrusive mass identical in lithology to the basalt
1‘ /{, consists gf losally derived pediment deposits and channel - of Mojave Wash (Tmbm). Cinders locall\i—abundant. All rocke of the fluvio-lacustrine sequence are Miocene
— deposits of arroyos that dissect the pediments. Differs mc Basalt of Black Mesa mar'Centennial Wash--Medium- tf_—" dark- because: (a) K-Ar age determinations on the oldest basalts 1n
7! from alluvial deposits of the Bill Williams River in degree My Thtes, veStedss "L SN, of reicemain ) 5 uc- adjacent quadrangles range from about 16.5 to about 18.7 m.y.
/ of rounding, composition, scurce, and environment of intersertal to diabasic basalt lava flows and local cinder (Suneson and Lucchitta, 1979); (b) These basalts are interbedded with
£ depesition. Composed of peorly serted, angular to deposits. Original constructional cone preserved on top of the Miccene Peach Springs Tuff of Young and Brenman (1974); (c) Rocks
subangular silt, sand, and gravel with varying degrees of mesa. Typically spheroidal- but locally extremely platy- from the lower part of the sequence to the northeast have yielded
ComMERtation AN dieSoet G weathering. Phenocrysts include 3-4 percent commonly sieve- Miocere microfossils (R.F. Hevly, written communication, 1979).

textured plagioclase and 2-8 percent iddingsitized olivine.

Phenocryst aggregates common. Age is 13.0 +/- 0.5 m.y. (K- Interior~basin deposits are less deformed than older rocks, but
Ar) (Suneson and Lucchitta, 1979). Thickness ranges from 20 nevertheless are affected by high-angle basin-range faulting and mild
to about 125 m immediately east of guadrangle. warping. Faulting and deposition were largely synchronous, but
faulting ceased before the end of deposition so that fault traces are
mostly buried by the youngest interior-basin deposits. Locally, the
basin-range faults offset the older detachment fault.

Qpad4 Alluvium of active channels (Holocene)--Sand and pebble- and
cobble-size gravel in channels affected by modern floods.
Channels unvegetated, except for scattered trees of
substantial dimensions. Within gquadrangle, areas underlain
by this unit are in greatest danger of flooding. Grades
into unit Qal at confluences with Bill Williams River.
Thickness unknown

Qpa3 Alluvium of inactive channels (Holocene and upper
Pleistocene)--Poorly sorted sand, pebble- and cobble-size
gravel, and local boulder-size gravel, 1n those parts of

ROCKS DEPOSITED IN BASINS NOT RELATED TO PRESENT TOPOGRAPHY

Tk Arkose of Keenan Camp (Miocene)--Pale-red to pale-grayish-red,
locally tan, well-indurated to unconsolidated, interbedded
boulder- and cobble conglomerate, coarse sandstone,

Basalts that are part of the interior-basin segquence have
vielded K-Ar ages ranging from 9 to 13 m.y. (Suneson and Lucchitta,

arroyos not reached, or seldom reached, by modern flood sandstone, and siltstore, all arkosic in composition. 1979). In this quadrangle, rhyolites within this sequence are about
waters. Typically 0.5-1 m above active channels. Extensive Bedding moderate to poor; crossbedding common. Clasts 10 m.y. old (Suneson and Lucchitta, 1979) and thus are the youngest
- vegetation, including grasses, forbes, cacti, bushes, and include porphyritic granitic rocks, various kinds of gneiss, silicic volcanic rocks in the area mapped.
fan trees Thickness unknown aplite, leucogranite, diabase, amphibolite, metarhyolite,
o1 M ‘ k 2 s : . L . :
s SBE ) —— Qpd Pediment gravels with desert varnish (Pleistocene)-- q“a'_'t*‘tei :tr_'er metavnl::}cgnlcbandlzetasedxmentary recks, - The youngest group of deposits (related to through-flowing
114°00 57°30 8”3052'30“ Unconsolidated to poorly consolidated silt, sand, and gravel dacite porphyry, and olivine basalt,commonly deeply drainage) is not cut by faults in this quadrangle.
weathevred. Clasts are as much as 2.5 m in diameter,

forming a veneer, from several tens of centimenters to a few
meters thick, on weathering regolith developed on older

SCALE 1:24 000 Geology mapped by |LUCChIttC1 O.nd N Suneson' ]977 rocks. Forms smooth, flat to gently sloping surfaces

characterized by well-developed desert pavement consisting

typically 1-10 cm, and rounded to subangular. Manganese
stain common locally. Thickness O to about 600 m,
thickening to northeast
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