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Xm Meta-volcanic and meta-volcaniclastic rocks (Early Proterozoic)--Lava
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and there is no obvious structural disruption. The sedimentary package lies

U < :
' R - A i €t Tapeats Sandstone (Cambrian)--Cream to purplish-red or brown, well- a
CORRELATION OF MAP UNITS bedded, cross-stratified, medium- to coarse-grained sandstone with flows, tuffs, and volcaniclastic sedimentary rocks generally of in the eastern limb of a south-plunging, isoclinal synform; amphibolites crop
granule conglomerate lenses. Very well indurated. Forms resistant intermediate to mafic composition. Rocks are medium to dark-gray out in the core of the fold. Lithologies of the rocks east of the Slate
Qa ac Holocene ] ] ledge, commonly about 65 m thick, but locally thinner or absent or green, chlorite-, biotite- and amphibole-schists, commonly Mountain fault and their distribution are in general different from the rocks
QUATERNARY because of irregular Proterozoic surface that the protolith was calcareous. Slightly- to well-foliated, well-lineated. Flows are to the west of the Slate Mountain and the relationship between the two
o 2 r de{osited on. Basal conglomerate, present locally, consists of mostly massive. Tuffs and volcaniclastic rocks are poorly to well - assemblages is not known. Rocks east of the fault, which are tightly folded,
22 Plei well-rounded, well-sorted cobbles of quartzite, quartz, granite, bedded, with rare graded bedding and rare clasts of purple meta- include intermixed phyllites, felsic to mafic volcanic and volcaniclastic
eistocene and minor other Proterozoic rock types, as well as rare cobbles of chert. Contact gradational with the phyllite unit (Xph) and rocks, thin chert layers, and, further to the east, undivided metamorphic
J J sandstone and granule conglomerate that are lithologically similar blastoporphyritic felsic schist unit (Xf) rocks. Deformed hornfelsic rocks are common near the edge of the foliated
L mi to strata found stratigraphically higher in the Tapeats. Basal Xe Meta-chert (Early Proterozoic)--Massive dark-red to purple, coarse- granitic rocks south of the Cottonwood Mountains. A small quartz porphyry
oTa - Pliocene conglomerate indicated by stipple pattern grained ferruginous chert metamorphosed to quartzite. Forms body lies near Little Cottonwood Spring in the northeast cormer of the
— CENOZOIC Ppg Porphyritic granitic dikes (Proterozoic?)--Light-tan- to reddish-tan- lenticular units 1-3 m thick and 10-30 m long. Lenticularity at quadrangle.
s 5 5 g y
wead“enggf( palg-gray t(f)' plnk-graydon fresh Sgrfaﬁesi 1§uiocrat1c least in part due to boudinage and folding. Crops out in eastern ™ . Val : (1725 +/- 8 Ma, AZ-246, Chamberlai d
- gramite dikes that are fine- to medium-grained and slightly- to half of area, mostly at or near contacts between the phyllite e granite near Valentine - a, = 5 amberlain am:
Age relations unknown moderately-perphyritic. Porphyritic texture formed by 2-4 mm (Xph), blastoporphyz:]itic felsic schist (Xf), and intermt)aldiate Bowring, im press), exposed in the northwest cormer of the quadrangle, is
o G - . quartz grains. Intruded into Early Proterozoic foliated gramitic volcanic and volcaniclastic rocks units (Xm) intrusive into the metamorphic rocks and is probably late syn-kinematic. The
ps sv |Tsi [e— . gggpleg (ng{lir{ Cslo\.tt:hcleas:'i céorner_of quadrangle. Dikes strike N60- Xmg Meta-gabbro (?) (Early Proterozoic)--Dark—%reen amphibole-plagioclase ;ml\tactdbetl:ween the granite E_mg ét‘_ml{l}ib?litg is qeformeg flmd the granitz is
and parallel ductile deformation zones gneiss or schist with lineation and foliation developed at the oliated along its margins with foliation becoming much less pronouncec
margins but not in the interiors. Crops out as elongate bodies inward; however, a dike of tliwe %)_:anite that intruded into the amph1b011te§
enclosed by the phyllite unit (Xph) or at contact of phyllite umit just west of the quadrangle is little deformed, as are some of the pegmatite
y y P Y g = = : :
Ts with other units. Origin uncertain; inferred to be concordant bodies associated with the pluton. Porphyrgblastlc metamo{:phlc textures and
= J sills but may have been massive basaltic flows recrystallization of the regional metamorphic assemblages in the rocks
Unconformity PROTEROZOIC INTRUSIVE ROCKS Xmu Metamorphic rocks, undivided (Early Proterozoic)--Metamorphic rocks surrounding the pluton suggest that the pluton may have provided a local
T = exposed along and east of northeast-striking Hurricane(?) fault thermal high in the regional metamorphism. The granite and granodiorite
Sba Yd Diabase (Middle Proterozoic)--Dark greenish-gray, fine- to medium- zonme in central part of quadrangle. complex e)_cposed in the eastern half.of the quadrangle (1730 f/— 9 Ma, AZ-251
CAMBRIAN ~ PALEOZOIC grained, unfoliated diabase. Outcrops consist of one discontinuous North of Cottonwood Mountains, unit consists of poorly Chamberlain and Bowring, in press) is strongly foliated, afl gs = "‘?11'1
€t dike in northwest cornmer of quadrangle, and three small plugs in exposed, complexly folded gray-green biotite-chlorite phyllite and developed_ho:_.'nfelslc aureole that is apparentlydqvegprlnte 1 y regtl’ogi
J south-central part of quadrangle. Dike is about 15 m thick, fine-grained schist with minor, thin (1-2 in thick) chert layers metamorphism; therefore, the granite and %ra‘}o iorite complex Prg a yk "
Unconfotrmily strikes about N25W and dips about 20° N. Dike and plugs are poorly : and carbonate lenses, dark green to black amphibolite, biotite- predates peak deformation. These field relations indicate thatlt 1 il
—— exposed; their presence is indicated by abundant weathered boulders feldspar schist and semi-schist, and fine-grained feldspar-quartz the orogenic event may have occurred between about 1740 Ma and 1720 Ma.
Ppg ]‘ PROTEROZOIC(?) with diabasic texture etched in relief on weathered surfaces. semi-schists. Southwest of Wright Canyon, these rock units outline 5 i e ie dons d b
Possibly age equivalent to diabases of central Arizona that have a large fold that is cored by granitic intrusive rocks. " The St’_-'UCt‘i‘Fal fabric gf the Ezf{g Proterozglc t‘éﬁ : tl:strgzérilate y
’ = st- n|
PROTEROZOIC INTRUSIVE ROCKS tl)?fgodi;?dBSCMi.(();?lté; 5(1)923)(Sﬂver' SR D e TR Hurr1§,g§§_hfgf1§°tﬁz?¥°°gngiEgséfaggo:fitgigda:g egsglgiethzelsic ?Eiist){og}un!%;?gr,1:235;3252np1$r11!g“i)f1g %old:xiié ?2fe¥?£d ?n the northéast and
: ) 3 = " ult, e ” = -
Xp Pegmatite veins (Early Proterozoic)--Pink to white, very-coarse- to fine-grained schists, and biotite-chlorite schisgs),, Rooks northwest corners of the quadrangle. A SSW plunging fold in the conglomerate,
MIDDLE & t t of th thernmost exposure of the Slate Mountain fault, is cut off
- coarse-grained, leucocratic pegmatite veins; composed of feldspar, bordering the foliated granite and granodiorite complex are Jost WESL @ £ SEMEuE i &= . 5 4 e
Yd PROTEROZOIC quartz, and muscovite. Veins 1-10 m thick and 10-30 m 1 - S = 5 2 by that fault. Although only one penetrative deformational event is evident,
e enerall llel b 1 i A hornfelsic biotite-feldspar rocks and locally "spotted” hornfelsic it was sufficiently intense that it may have mostly obliterated evidence of
2 ﬁ a { Pafs lel to, but also cross-cutting structural grain of rocks with larﬁe (1-2 cm) potassium feldspar glomerocrysts. The- curtie: deformition
; ost rocks. Veins are mostly undeformed except for a few near and hornfelsic rocks are overprinted by ductile to brittle deformation o :
at western boundary of the granite and granodiorite complex (Xfg) fabri 1 di = T yh ithi foli d
Xp | Xg that are strongly foliated. Also present as small masses in = Mioles SieEE W te e IO e e e o . Regional metamorphic grade ranges from upper greenschist to lower
Xfg - e ;. 2 * g granitic rocks, the unit consists of screens and pendants of amphibolite, with the slightly higher grade more typical of the northwestern
gneissic granodiorite. Unit also includes minor white bull quartz intermediate schist and amphibolite i i i i i
veins and pods Xgp Meta-quartz porphyry (Early Proterozoic)--Buff to tan-gray foliated exposures of metamorphic rocks bordering the granite near Valentine. The
- PROTEROZOIC Xg Granite near Valentine (Early Proterozoic)--Light-gray to tan, fine- to quartz porphyry, composed of large (5-7 mm) deformed quartz grains ueSensiiic sssciilies dee aesch) S tebGRERC, allhemigh perplyroblascic
EARLY medium-grained, equigranular to slightly porphyritic granite to 2 a 1 11-foli Lt 5 M : 1 textures and recrystallization are more common in the northwest, approaching
= PROTEROZOIC quartz monzoni te ; slightly to moderately foliated Cgmmonl osasnierase iive 1k h- 0_1;:1:1: micaceous :atrxx. h?tr}x g/ e giiiee oo Valtumine. deprialy ond Beciog (ip puses), obfained a
METAMORPHIC METAMORPHIC ROCKS EAST OF intruded along margins by pegmatite and aplite vei E 4 d i Jamentce e five 108, wUTE begs] Ass G gee SRR oS- gReor preliminary U-Pb age for metamorphic sphenme from an amphibolite in the
ROCKS WEST OF SLATE MOUNTAIN FAULT g y_peg P AC TN e ROnER L I biotite-bearing. Exposed as small body in northeast cormer of northwest corner of the quadrangle (AZ-249) of 1670 Ma. They suggested that
SLATE MOUNTAIN “9€§h"’eiter“ g?rt of quadrangle. Has defO;"‘ed intrusive contact quadrangle, just east of inferred trace of Hurricane fault metamorphism occurred about 1670 Ma, but if our interpéetatizn o%groughly
with metamorphic seque t t : i i ;
i intarnally dgfoimedqbynﬁnog z:‘zararzmgnzg\.m f)atgga;étiul)g ba{;S(()RbASr) syncltm_rongu? metamorphism and deformation is correct, we consider the 1725-Ma
by GL11S€EL asd Damen (1961), 1740 Ma (U-Bb) by Silver (1967, From age for deformation required by intrusive re1§tions to be a better method for
o T Livingston, 1974, old constant). A preliminar¥ U-Pb age of 1725 dating the metamorPhlc event. We tenatlvgly interpret the sphene age as due
A0 ] +/- 7.5 Ma, from a sample taken about 4 km west of the Valentine SE to protracted cooling following metamorphism at about 1730 to 1720 Ma.
L uadrangle bound i i i :
& Xph XT gr:ssimg e boundary is reported by Chamberlain and Bowring (in Miocene volcanic rocks consist mainly of basalt and andesite, with
r Xfg Ehiani et 6 AbiGEREe coller (Sl Protepesnle)- - Light subordingte silicic voleanic rocks. Minor Tertiary conglomeratic sandstone is
--Light- exposed beneath the volcanic rock in the northwest part of the quadrangle, and
Xam to medium-gray or pinkish-gray foliated granite and granodiorite sedimentar i i i ¥
] ) : e . rocks are intercalated with the b lts in th t- t &
Commonly with salt-and-pepper appearance. Medium- to coarse- Contact- -Dashed where approximately located, dotted where concealed. In The Peach )S,pri_ggs Tuff of Ygun;i anderennafx (E{;?A)f andisiiziiivzfnwigélgar
grained, biotite- and hc_)rnl_)lende-bearlng, equigranular, slightly- TS metamorphic rocks, generalized because of tight folding and shearing distributed ash-flow unit dated at 19.2 Ma (Nielson and others, in press)
to willéfol}iteddt?r gnels}s;}c. . In plz_xces cog\plex%ybufgerleaved with along contacts crops out in the northwestern part of the quadrangle, and appears to have
quartz diorite, diorite, biotite gneiss, and amphibolite. Exposed flowed easterly and filled a west-flowing paleodrainage. The oldest post-
élixi?ix_:tergogirgtof qv.{;dr:-mgl:i mzr{h ?nd iova\tg of (,ot:tcfmwood1 volcanic sedimentary rocks are Tertiary and Quaternary alluvial deposits that
C - @ acts only approximately located because of complex grade into valley-fill deposits of Truxton Valley, north of the quadrangle.
igﬁzzii:vigéeggrggzgl;;c1zzgu:t:zrexfzrllslgugzggﬂgﬁg?;cd:gslsrsne o sl —— Normal fault--Bar and ball on downthrown side; dashed where Surficial Quaternary deposits include alluvial and colluvial deposits.
LTS 2 Sk : = 1 approximately located, dotted where inferred or concealed
gzvﬁiﬁgzg-fgliiéog :t ljlzrgllgs pz.ut:al}els §°11?§1°nh°f metamorp?lc e 4 The rocks are cut by three main faults or fault systems. The Early
9q 3 G o cERa JUnEe, [IGEE (Cuc i e ‘Shean Zeags: 150 Proterozoic Slate Mountain fault, exposed only within the quadrangle, strikes
parallel foliation tremd. A preliminary U-Pb age of 1730 +/- 9 Ma north-northeast and separates different sequences of Early Proterozoic
(AZ-251) has been obtained by Chamberlain and Bowring (in press) VT e O N2 Pre- or syndeformational fault of unknown displacement direction metamogphcl)sed volcan%c_and sedimentaryhrocks. Th?i fault zome is poorly
DESCRIPTION OF MAP UNITS exposed along much of its trace, but where exposed appears to truncate units
on both sides of the fault and has only a narrow, minor zone of sheared rock
i broad zone as reported by Young and Brennan
Qa Alluvial deposits (Holocene)--Angular to subangular, poorly to along its trace,.rather than a P g e
modefatlexl)y sorted, uncor)\soligated sand andggravell.) InZludes Zone of sheared and retrogressively metamorphosed rocks (1974) and Lucchitta (1981). In the north, the fault has a neag—vertlcal
deposits confined to chanmels, and alluvial fan and pediment METAMORPHIC ROCKS WEST OF SLATE MOUNTAIN FAULT - attitude, but to the south the fault dips to the west (about 45°), gentler
d its. d . i i i . ) AUV - . e s —— than foliation. Foliation, which strikes NZO—A(_)E, is not deflected @y the.
bzg::‘tni rogi‘;‘?ogﬁt ngs%{yogogizgf\;a;\ugzz;‘ézdtgrgnb‘u:éggf:r%zg;({ary Xcg Heta—conglomeiate alt':\d mﬁga—sagd‘s:tone gEarlytPlt'ottE?rOZOLC?——ltght—‘tﬁn tg Brittle--characterized by brecciation and contortion of foliation fault; fabric elements of assemblages on both sides havekghe same ora‘e;m:atlon.
volcanic material. Deposits mostly undissected to slightly gray cmilg omerate a sands onel,]_uz part tu héceous,dme‘amOLP ose . " T— " . - . suggesting thag the Slate Mgunt:aln fault is pre- or syn-kinematic. er -
Siecectid, Locally .includes older terrace deposits and colluvium to conglomeratic quartz-mica schist, semi-sc ist, and mica- ] ~ ~~ ~ c e--characterize y development of mylonite and phyllonite printing by br1tt1§ fracturing and gouge are seen along parts of t_:he fault and
Qe Colluvial deposits (Holocene and Pleistocene?)--Talus and slope-wash qugrt21te- 1C°281°m9¥at9 cogta1ns granules, _peba}es,ban cobbles of ~ A~ zones with diffuse boundaries; orientation of mylonitic foliation probably reflect minor Tertiary reactiviation of the Slate Mountain fault.
material of local derivation el e e G e, gt niee A L e S i Th Faul h-south strik
i i - i - 7 ’ 3 < i s 2 G d Wash {7 t i jor Eh= L6 triki C i
G OIdezfaiig‘éia:1?ﬁ52$tih§goigze3§sz:gtzée;sczgg:iz)scisg,},:cegddeg({i\tgzl schist); banded jasper and chert; wispy quartz-mica schist that may EEMEES .  CRIlpRy ESESIRERH IICHE RtRn fault zonz c}l;zg bosids :ﬁe siiihslss)ézri gzigraggrPlaizzu tsaxt;né‘;gg 2?23016
fan systems. Compositionally and lichZ1ogica11y s?mila: x:oathe have been aphyric felsic volcanic rock; and other rock types in southwest Utah to the Aquarius Mountains about 40 km south of the Valentine SE
alluvial deposits unit (Qa); distinguished on basis of higher Z;Tgiiizouggg.feblig;;:; 1SFg:}:éti&omgigg‘élfmzrigdt?;gginzlgstgiéps' quadrang{e. The Cﬁitonwood Cliffs sigment of ﬁhe G}]iang Wash f‘ystem, whicf:h Eas
topographic position and because more dissected than alluvial unit ) : e - g ("# Axis of inferred synform, showin oximat tio 3 an anomalous, roughly east-west strike, cuts through the southern part of the
ap grap P Zg:;s{gsb:ngegf Sg¥%;gr:zrgzgsansh2i:gztzgztéinmggﬁdql;:r‘iz;glch, S e ey — conZ:aled SHOWERE appRex e diseesinn of plwees quadran%le and places Proterozoic and Tertiary rocks progressively down to the
QTa Alluvial gravel and sand deposits (Pleistocene, Pliocene and Miocene?)- o Rarg ehyial lnsts oF chleeitesd snd staurolite near iouih a Ogg a 3e£1es otf] eﬁstt-)strlkg%lnormallj faulSS- }'he maoeraS;n;formmg
-Light tan to gray-tan gravelly and sandy alluvial deposits, : E : . ault is buried beneath the basin in the quadrangle. e Peach Springs
e T g T - B e T R e TR i ey
Brennan (1974) in the northwest part of the quadrangle and 5 X %.. 5 rizona, about m north-northwest of the Valentine quadrangle (Young an
Proterozoic rocks in the northeagt part of tﬂe quadlg*angle. Clasts located. Poorly to moderately foliated; moderately- to well- ANis OF iufepied snpiftwn, with near veRCloal plumge to SeuEEwest Brennan, 1974). Offset on the fault system within the quadrangle is not known
mostly composed of Proterozoic and Cambrian rock types, with only developed lineation defined by dominantly prolate, but also near but may be of a similar magnitude.
Tertiary volcanic clasts, even where directly overlyiné e oblate, pebbles and elongate minerals. Primary bedding vertical or
- ! 3 5 3 steeply dipping; sedimentary structures include cross- = ilci i
Tertiary basalts. Equivalent to the Willow Springs unit of Young stra€i¥icaggon% chanmeling, )a’nd e Tl bt indicate the -3 Axis of inferred synformal anticline, showing direction of plunge An inferred north-northeast striking fault zone in the central part of
(1966), which lies to morth of the quadrangle on the Hualapai sequence is mostly overtu%ned and §2ungs eastward the quadranﬁle is tentatively correlﬁteg with thefHullrrlcane fault zone exlzosed
Plateau and in Truxton Valley. According to Twenter (1962), . : to the north in the Grand Canyon. The Hurricanme fault system is a zone of en
Pleistocene(?) gastropods, pelecypods, and ostracods are found in Xes Meta-claystone, meta-siltstone, and meta-sandstone (Early Proterozoic) echelon faults that begins about 320 km north of the quadrangle, by Beaver,
the upper part of the Willow Springs in Truxton Valley. However, ~—nght-ﬁraydto gray, gi“e‘grai“EdE’lquaFtZ‘r1Ch se(_ilments. e Strike and dip of bedding or lithologic layeri Utah, and terminates within or just north of Valentine SE. Cenozoic movement
the major part of the Willow Springs is presumably of Pliocene and Mpsrt B OV s e e s uyne the 0 mmnlice. semi - Sg L5t o - B SENSSE on the Hurricane fault system, occurring intermittently since at least 20 Ma,
pessibilly Wiesene age (¥oung, 1986) fine-grained quartzite, and blocky phyllite. Porphyroblasts of ranges from as much as 2450 m near Hurricane, Utah, to less than 60 m in Peach
Tb Basalt (Miocene)--Mostly dark-gray to black, aphanitic to slightly ?_.“{Flt?’ ggrneg,.andaluixtg, cc_>rd1ez_:x]t1:ei and staurolite are common. &) Horizontal Springs Canyon and probably 0-10 m in the Valentine SE quadrangle. Control of
porphyritic, olivine-bearing basalt to basaltic andesite flows and e i o T the Hurricane trend by reactivation of Proterozoic structural fabric, as well
minor light to medium-gray andesite flows (Tb); also includes neserase evg 9ps lggi Lon ésdd? m‘{ {le Sr'\ga < qETr Z_ an " oS as Laramide monoclinal flexuring along at least part of the Hurricame fault
scattered basaltic dikes (d). Flows that cap mesas north of Lyl glﬁni a& rare Pi_ eg- & ;Sg ocally discernable, mostly \<78 \( Inclined, ball indicates tops known from sedimentary structures zone, have been hypothesized by Bondurant (1964), Lucchitta (1975), and G.H.
Cottonwood Cliffs in the western half of the quadrangle are known as parallel thin to medium beds (5- em) with ripple-marks in Billingsley (1989, pers. commun.). The fault zonme within the Valentine SE
or inferred to be older than the Peach Springs Tuff of Young and pliaces: graded_beddlng common and accentuated by concentration of quadrangle that is correlated with the Hurricane system has a poorly known
Brennan (1974) (Tps), silicic volcanic rocks (Tsv), and silicic porphyrob_asgs Ly Cliy'r“ﬂg lgart_:s of original t_)eds,flrlxgulzz‘atgs thgt Overturned, tops known from sedimentary structures history that probably includes Proterozoic and/or Laramide motion and only
intrusive rocks (Tsi) on the basis of field relations. K-Ar whole ggquence - SECCIUNEEELY. cagt LACTRg Excapt hn mmor o s 70 minor, if any, Miocene displacement. The zone lies on strike with the )
rock analyses on the lowermost and uppermost flows exposed in the HIEES Hurricane fault zome last exposed about 26 km north of the quadrangle and is
eastern Cottonwood Cliffs (samples L-84-1, L-84-3, NE 1/4 of SE 1/4 Xps Phyllite and schist (Early Proterozoic)--Closely interlayered garnet = -+ Vertical, ball indicates tops known from sedimentary structures marked b%; a north-northeast trending topographic depression extending north
. of sec 9, T22N R12W) yield ages of 19.1 +/- 0.5 Ma and 17.6 +/- 0.5 phyllite and intermediate volcanic rocks metamorphosed to biotite, ' and south from the crest of the Cottonwood Mountains. It is inferred to be a
x Ma, respectively (R.J. Miller, written commun, 1988). This chlorite, and amphibole schists. Phyllite light- to dark-grayish- fault zonme because of retrograde metamorphism, minor shearing, and kink
‘g similarity in age to the Peach Springs Tuff suggests that either green, well-foliated and lineated. Schist pale- to medium gray- \’6 Approximate folding of the Proterozoic rocks. Deformation along this zone appears to
el . the radiometric ages are in error or at least some of the basalt brown, commonly with porphyritic texture formed by feldspar mostly predate Miocene volcanism and may reflect only the pre-Miocene history
] { flows and dikes and the tuff are broadly coeval. Unit consists of porphyroclasts that were probably phenocrysts. Variable quartz of the Hurricame fault zome.
ﬁ:‘\ ' e - as many as 10 stacked flows that dip gently northward and ionte“té commonly czrbott}ate-rich. Foliated, poorly- to well- -
R | northeastward. The irregular and well exposed basal contacts of ineated. Amount of mafic minerals increases to west, presumably Strike and dip of beddi lithologic 1 g d
; N . the flows in the northwest corner of the gquadrangle indicate that down-section, in schists. Contact with amphibolite (Xam) probably ﬁel of El“;neation e e R AR I S TN RERERENGES
- /,f.—_—-\__»_,'/-“\ flows filled and overtopped northeast-trending paleo-channels cut in%ertonguingband placed w;xere amphibolite predominates. Uncommon
| into Proterozoic basement rocks. Lowermost flows that rest on relict cross-beddimg, porphyritic textures, and lenticular outcrop 5 :
s : - Fabcil s, W o E 1o cust-cential pert of gibgvasgle a6 leeAll pattern of rock types sugpest that protoliths were volcamiclastic Beard, L.S., 1985, l?recal?xbrlan Geology of the Cottonwood Cliffs Area, Mohave
o P 9 g y County, Arizonma: Tucson, Uni ty of A M.S. th LS
| e interbedded with sedimentary deposits, which are mostly of volcanic sediments and volcanic flows Sl sall @l oF Clsevage sl SOkl Y. : siom; versity of Arizona, M.S. thesis, P.
s & derivation but also include cobbles and boulders derived from the Xmf Porphyritic meta-felsite (Early Proterozoic)--Tan to reddish-tan, ¥ Bondurant, C.E., 1964, Structural geolo f ti f the Hurri faul
4 Muav Limestone, Bright Angel Shale, and Tapeats Sandstone. poorly foliated, fine-grained feldspar porphyry. Meta-felsite 7 s ' 3 gy of 8 pRrtion o e Hurricane fault
zone, northern Mochave County, Arizona Lawrence, Universit f K
Location of sedimentary interbeds is indicated by stipple pattern. exposed north of Alabama Mine both crosscuts and parallels layers y Inclined M.S. thesis 49 Y = ’ gl
Isolated flow in far northeast corner of quadrangle also is in tl}:e ph%lllte andlschisfl url\it (Xps);fm?y have been intrusive or y\ .S , P-
confined to channel cut into Proterozoic rocks. Age of this flow may have been interlayered flows, now folded. In exposure west of Vertical £ i 1 i : .
relative to the Peach Springs Tuff is unknown. Unit is overlain by Walkover_M1m_=,, unit is m9st1y parallel to lithologic layering in Chamberlaigc')tlé'fi{é,bzsgdggwr;ngﬁwséAi' 1n.pr§ss, P§Ot;r0201i geocl;gonologlc -
unit QTa. the amphibolite and amphlbol%te schist unit (Xam), and is P A aasRe: SamaL o coesh P
Volcanic rocks south ot Cottonwood Cliffs in extreme west- interpreted as interlayered lows. Rocks in the two exposures are Gilletti, B.J d D P.E 961, Rubidium- i
central part of quadrangle include downfaulted parts of flows that not necessarily genmetically related, although they have a similar /( Strike and dip of cleavage of schistosity and trend and plunge of . ok e N T e N i Lo My o
% P Ulpb h 1 3 rocks from Arizona and northwestern Mexico: Geolological Society of
cap mesas, as well as flows erupted along faults. The latter flows dppeanance. rellminary geochronology on a zircon sample (AZ- \376 lineation America Bullesin, v. 72 639-644
may be considerably younger than mesa-capping basalts 248) from an outcrop just north of the Alabama Mine yields an age 82 i » P 5
5 Peach Springs Tuff of Young and Brennan (1974) (Miocene)--Buff to tan of 1740 +/- 12 Ma (Chamberlain and Bowring, in press) Livi t D.E., B E.E b
S wggy ﬁoderately to pgorly welded rlgyolilig ash~fl¢))w tuff with Xam Amphibolite and amphibole schist (Early Proterozoic)--Interlayered, BTN i hrown. L e Ba iOCk.’. R.S., and Clark, M.D., 1974, Rb-Sr whole
‘ ! ) v 1 -kl Tenticnlie bodics oF makic Flows R Patts rock isochron ages for "older" Precambrian plutonic and metamorphic
large, partially resorbed, subhedral albite, sanidine and quartz 3 E , agg_om . qo «— rocks of the Grand Canyon, Arizona: Geological Society of Ameri
I tals. Forms resistant ledge, 10-15 m thick, with irregular metamorphosed to amphibolite, amphibole schist, and subordinate 0 Trend and plunge of lineation S ROy ’ & o =2
R/ crys ge, , g tetin : = : A Abstracts with Programs, v. 6, no. 7, p. 848
l‘)(ryso S lower surface and even upper surface. Exposed as erosional b:’oglg?jplTB;OClﬁse SCh;St- COtl\taCSS betgegn glgferenF bodies are : » v e :
N IS 7 remnants in northwest part of quadrangle, where tuff filled and gradationa © sharp and commonly obscure y deformation. i T : : : :
e n y overtopped shallow pall;oc:anyongl cut irgxto underlying velcanic Amphibolite and amphibole schist are dark green to black, ver LuCChlttaimivg' 5‘75, 'ThetShlw}cs Elateiu, o' Apgilcatlon .
X%.y‘.. x”"ﬂ- sequence (Tb) and Proterozoic rocks. Outcrop about .8 km east of coarse-grained to fine-grained, massive to foliated, with weak to x"if Trend and plunge of minor fold axes nor%hegn f\if;;ﬁg ojzig;’gggunggnofigogzgor;m?ezaﬁig:?ﬁi;ﬁ Isaggli\%‘;;n
T b Bpsveing Alabama Mine very thin (<2 m) and unwelded; probably represents strong lineation. Large amphibole and plagioclase porphyroblasts - ' F © . : !
: e fodther adeeof {on vie that FElowed w aleo-gan on.y & gmall are common, as well as relict plagioclase phenocrysts. Biotite- R
" 7 s 2 taclated gt - gth Eoa P ? th z i B GUEE plagioclase schist is light greengto tan and contZins
isolated outcrop in the central part o e quadrangle, where tu : :
] i g | basaltg il o Colt):tohwo Cli%fs isgtentativel porphyroblastic biotite, quartz, plagioclase, and amphibole. This Strike and dip of jolut , 1981, Basement control of structural features near the boundaries of the
P od s y E A g , P —| Colorado Plateau in Arizona, in O'Leary, D.W d Earle, J.L d
correlated with the outcrops to the northwest. The outcrop lies at rock type more abundant in eastern part of unit. Relict features Proceedings of the Third In{:er_:‘xationéallyéon.fe;:éngs onaga:émeﬁc" sl
an elevation of 6200 ft, about 1000 ft higher than the other Soeh,es ag%lomeregte fragments, vesicles. primary porphyritic Tectonics: Basement Tectonics Committee publication mo. 34 291-
exposures. The Peach Springs Tuff where it is mapped elsewhere has textures, lava pillows(?), and rare cross-stratification indicate \‘ 300 i ; i
radiometric ages ranging from about 17 to 19 Ma with the most that mafic and intermediate volcanic materials were the protolith 3 Trend and plunge of slickenlines on fault plane :
likely emplacement age as 19.2 +/- 0.4 Ma (Nielson and others, in ofh_th: aungh;t’golncel,1 amptlxibole schist, aEcjl biOEiteq()‘l\ezlgézgase Nielson, J.E., Lux, D.R., Dalrymple, G.B., and Glazner, a.F., in press, Age of
press) schist. - geochronology on metamorphic sphene -249 the Podsh BbEis A roeionl Bacaa 5
Tsv Silicic voleanic rocks (Miocene)--Unit consists of two sub-units -- a interpreted by Chamberlain and Bowring (in press) as indicating R N, N - CeSel Raddarth-
X-Ps-./ basal tuff and an upper lava flow -- in small exposure near center that metamorphism occurred about 1670 Ma * Vent area for Tertiary volcanic rocks Silver, L.T., 1960, Age determinations on Precambrian diabase differentiates in
/ ey of quadrangle. Basal sub-unit is a pink colored, pink-brown the. &5 A Beeha. 63 C -3 o 3 i :
y ! weathering, medium- to fine-grained, structureless biotite- e, e Allz{_md' Sl Tty 'sr enles
; ‘ : ] Bulletin (Abstract), v. 71, p. 1973-1974.
Py 08 hornblende tuff. About 14 m thick, with prominent three-meter-
lb_ - / thick-ledge at base, which shows cavernous weathering and appears ® AZ-248 Sample location for U-PB and K-Ar geochronology Silver, L.T., 1963, The use of cogenetic uranium-lead isotope systems in
FSyring as orange band from a distance owing to lichens covering surfaces. METAMORPHIC ROCKS EAST OF SLATE MOUNTAIN FAULT zircons in geochronology: Radioactive Dating, Intermational Atomic
-5 Above ledge, tuff weathers into light gray slopes. Upper sub-umit, Energy Agency, Vienna, Nov., 1962 279-285
about 30 m thick, is a medium- to light-gray, fine-grained to Xph  Phyllite (Early Proterozoic)--Gray-green phyllite and cream to pinkish- ' ) Bov. , . P :
glassy, dense, dacite(?) lava flow with highly altered biotite (?) tan guartz phyllite, closely inierlayered and tightly folded. Silver, L.T., 1967, Apparent age relationships in the older Precambrian
3 - g 2 » APP g P
and pyroxene (?), that also weathers into slopes Phyllite is very fine grained and garnetiferous, consisting of stratigraphy of Arizoma: in Burwash, R.A and Morton,R.D d
Tsi Silicic intrusive rocks (Miocene)--Dikes and plugs of silicic to chlorite-biotite layers alternating with quartz and feldspar-rich Geochropolagy S e et et roe A({berté e ‘; St
intermediate composition. Two plugs intrude Tertiary basalt in SW layers, together forming closely-spaced lithologic layering. @ hcvehie TMstisers, . B L 3 - iversity
corne_zrkgthec 111andlliTW cogner of Ses 14, T22N R12W.f Pinkish brown Foliation is penetrative so that rock flakes easily into thin YT ]
to pinkish tan, locally medium-gray dacite(?); very fine grained sheets; lineations are formed by mineral elongation and T - s ;
with 5-10 percent phenocrysts, tgpica_‘lly <l mm, but as much as 3 mm intersection of compositional 1a¥ering and fol%ation. Quartz e — Ehg'éuﬁgﬁéic?ﬁégﬁz ﬁgge’;xﬂi;i‘gﬂixia;forufsg‘.’éggﬁgiﬁafe‘s’f,xg?eaité?-
: in size, consisting of euhedral biotite, subordinate amphibole. phyllite is fine grained, locally porphyritic and more resistant to The Valentine SE quadrangle straddles the southwestern Colorado Plateau Supply Paper 1576-A, p. Al-A38. .
, Dike in NW corner of sec 17, T22NR12W is light gray, silicic, weathering than phyllite because of weak foliation, coarser grain Basin and Range boundary, about 30 km east of Kingman, Arizona. Proterozoic
6 altered, biotite- and hornblende -bearing, vertical and east- size and thicker layering. Strike of lithologic layering ] metamorphic and intrusive rocks in the quadrangle are et ol ovetlain Young, R.A., 1966, Cenozoic geology along the edge of the Colorade Plateau in
l striking, and about 6 m thick. Dike intrudes Proterozoic rocks throughout unit within 5-10 degrees to that of cleavage except in b : 2 4 & oA h 5 : : 5 5 . ) =
. . . SRl o g - y Cambrian strata, all of which are in turn unconformably overlain b northwestern Arizona: St. Louis, Missouri, Washington University, PhD.
which are locally brecciated and fractured. Another east-striking and near small isolated fold hinges. Exposed as low-relief, non- Tertiary sedimentary and volcani Kk 2 y dissertation, 167
3807 diks, of similar composition, is present in southwest corner of resistant outcrops partially buried in alluvium antll colliaavin. ¥ y a olcanic rocks. ] p-
quadrangle Gradational and closely interlayered with blastoporphyritic felsic Protcrondie soaks ik die auda : —_— % s ¥ R.A d B i i i
5 : = . . : = - . rangle include two main intrusive bodies oung, R.A., and Brennan, W.S., 1974, Peach Springs Tuff-- its bearing on
Ts Sedimentary rocks (Miocene)--Light tan to grayish tan, locally reddish schist (Xf) and intermediate meta-volcanic and meta-graywacke (Xm); ik denl O i assgmbla eg 85 Sloriios., Wtaoribcad aoi - structural evolution of the Colorade Plateau and developmentg'of
tan, poorly-bedded conglomerate with sandstone lenses exposed these three units are mapped according to primary lithology deformed volcanic and sedimentary rocks that are separated by the o i Cenozoic drainage in Mohave County, Arizona: Geological Society of
b h basalt fl h d 1 4 y P by the Proterozoic g Y, g y
Cene:it: asalt flows in n011:t weit ci{neg of qga rangle. N Xf Blastoporphyritic felsic schist (Early Proterozoic)--Light to dark Slate Mountain fault. Field relations suggest that metamorphism and ductile, America Bulletin, v. 85, p. 83-90.
onglomerate contains angular, locally-derived Proterozoic clasts, pinkish- or reddish-gray, fine-grained, resistant quartz-feldspar- penetrative deformation were roughly synchronous. Metamorphic rocks west of
pug_notl’alzozolc oxé \éolcaglctﬂaterlals. Crude imbrication mica schist, commonly with porphyroblasts of feldspar and quartz the Slate Mountain fault consist of, west to east, a thick sequence of mafic
indicates tramnsport towards the west that form prominent mineral lineation on foliation plame. Also volcanic rocks hibolit in i K i i
€ba Bright Ange1i Shale (Cambrian)--Interbedded green micaceous shale and includes mri’nor pink, very fine-grained, aphyric metg-felsite. volcanic, volkcar(mgztlja;ticf gfnéyiigrt‘s‘;szvigzﬂg ‘()?%ggi/?fﬁlagr Eﬂ;ﬁ
reddish-brown siltstone forming gentle slopes above the Tapeats Protoliths inferred to be felsic tuff and lava (flows). Chamberlain and Bowring, in press), and a distinct sequence of shale,
Sandstone., Lowermost 15—35‘m of the formation is poorly exposed Cradational contact with the phyllite unit (Xph) and intermediate siltstone, sandstope, and conglomerate. The contact between the voléanic and
beneath basalt-capped mesa in southeast corner of quadrangle meta-volcanic and meta-volcaniclastic rocks unit (Xm) sedimentary rocks is likely depositional because the contacts are concordant
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This map is preliminary and has not been reviewed for conformity with U.S. Geological Survey editorial
standards or with the North American Stratigraphic Code. Any use of trade, firm, or product namés is
for descriptive purposes only and does not imply endorsement by the U.S. Government. 1
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