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CALIFORNIA DIVISION OF MINESAND GEOLOGY

Pleistocene?)—Sand and pebbly to cobbly sand that occur as aprons on
mountain-front and inselberg piedmonts where source terrane consists of
Cretaceous granitic rocks. Thickest where buttressed against inselbergs or
range-front; tapers down-piedmont into thin veneers on Pleistocene deposits.
Where unit is exposed in arroyo walls high on piedmont slopes, loose surficia
sediment passes down-section into firmer slope wash and alluvial deposits.
Deposits of this unit redden with depth and probably contain one or more
buried soil horizons. In places, reddened sediment contains scattered equant
blebs of filamentous calcite, indicating an incipient (Stage 1) calcic soil. Unit
surfaces are smooth, sandy, and characterized by oxidized grains of potassium
feldspar that range in color from reddish yellow (5YR 6/6 to 7/6) to yellowish
red (5YR 5/6) to pink (5YR 7/4); appears orange on true-color aerial

CORRELATION OF MAP AND DATABASE UNITS'

basalt. Colluvial debris also is shed from resistant gneiss ridges down recessive
granite slopes onto pediments and from flat-topped, pavemented surfaces of
Qoa;; and Qoaj, down steep banks eroded into the underlying deposits. On
older sedimentary deposits, colluvial deposits consist of lag gravels of
varnished pebbles and cobbles. Debris aprons typically are dissected and
partially eroded, leaving resistant flatirons of relict colluvium on slopes eroded
into less resistant substrate. On slopes mantled with more than one generation
of colluvium, flatirons on successively older deposits crop out progressively
lower on slopes, providing a record of erosional retreat of capping unit. Well-
developed pavements on colluvial deposits are very dark and smooth, consist of
strongly varnished pebbles and cobbles, and are underlain by pedogenic Av
horizon of very palebrown (10Y R 7/3) loess-like, vesicular silt. Includes:
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classified according to the Munsell soil-color charts (Munsell, 1975). TRIASSIC MESOZOIC OR
OR PERMIAN PALEOZOIC
) . - METAMORPHIC ROCKS >
—_—— e Contact—Solid where location meets map accuracy I 3
standard (within 15 m); dashed where approximately 1 1
located, may not meet map accuracy standard; .% <P Pidf
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Old colluvial deposits, Unit 3 (late Pleistocene)—Varnished debris aprons
. ) o o ) INOTE: In addition to showi ng the correlation of units depicted on the map, this diagram indicates the preserved in flatirons on steeper slopes adjacent to cap rock; aprons connected
Strike and dip of foliation and layering in metamor phic rocks hierarchical relation of these units to selected others not shown on the map but included in the digital . with source rock outcrops
o . database and represented here by open boxes and brackets that contain database unit labels (see NOTE Qocy . Old colluvial deposits, Units 1 and 2 (Pleistocene)—Varnished debris aprons
Inclined 2). The database also contains units that are not represented on the map or in its explanation. i . .
preserved in flatirons on slopes below cap rock
_ _ _ . _ photographs. These grains occur as veneer underlain by pedogenic Av horizon
15« Bearing and plunge of minor fold axisand parallel lineation of loess-like, vesicular very pale brown (10YR 7/3) calcareous silt, typically 1 OLD AND (OR) VERY OLD SURFICIAL DEPOSITS X i
weo  Beari dol ¢ tretched pebble lineati to 4 cm thick. Av horizon underlain by pale-brown (10YR 6/3 to 6.5/3) to light Qovor Old and (or) very old regolithic deposits, cemented (middle? and (or). early?
earing and plunge of stretched pebble lineation yellowish-brown (10YR 6/4) sand. Unit inferred to include latest Pleistocene PIagocene)—Perv.asvely chalky-cemented sand and pebbly sandstone; firm to
and (or) early to middle Holocene aggradational alluvial deposits as well as [‘Jar_‘:’ p?\(')tr)l'il s(;)_rted, cgneznttedt to wel Idcbeer)ndznted];e\ghlte on fierl_alcarl)lho';%grap:hs
; : nit exhibits disorganized texture; an ing features are typically absent or
DESCRIPTION OF MAP AND DATABASE UNITS2 younger aluvial deposits that have accumulated as a result of sheet floods ) JeTY e h )
originating either as drainage basin discharge or as surface run-off across the _(I)_tilgcure_d byf %m?tﬁ'toq prpceﬁalcilmcf)lgattlo; IS ?L_lelfa n;;)ar(tj p(:d_ogtinlc.
. . . older deposits. Proximal parts of unit are incised by channels in which young In veins of hard white faminar calcite 0,510 2 cm thick aré abunaant in these
;/EE;_(I;SLV{,I:S(; eijnizez::ﬁt a%ii?:&i;;??;%ig?g:ﬁgﬁIc:at?da”l:)\gi wash (Qa) and alluvia (Qya., Qyass) deposits have accumulated. Down- depo_sts. P(_arvasveness and morphol_ogy of petrocalcic preC|p|taI|on is
i nepChuckwaIIa Valley (incex Man). Geomorpt 3 e o zda{io s?lp ” piedmont, where Qya,, and Qya,, deposits feather out onto Qyao,, Qyao, cons_|stent with Stag_e IV to _VI calcic soil. Where exhur_neq, unit occursasthln
e ontor] o charactqe;rized o act?\eé o recentlp e ot et acmcumt Letion gniy surfaces are slightly dissected by anastomosing network of braided channels debris blanket maqtllng pedlm(_ents beveleq onto granodiorite and monzogranite
Qa Very young alluvial depositg (late HoIocene)iUnconsoIidated medium- to coarse- surrounding small islands of Qyaos. Unit typically occurs as thin alluvial apron o buttrgssed 0Nt bese o Inee e In Eg1® Mts: e OT e Pt
yyrained sand and sandy gravel with subordinate fine sand and silt; bar and deposited on weathered granitic basement (including Kgdy,, QTry,) high on of Conejo Well quadrangle, chalky-cemented pediment-mantling Qovory
gvvale e un%la?nished St Sparoly 1o moderatel v ot piedmont slopes and spread down-slope across older surficial deposits contalqs .rounded cgbbles_ of a_\pllte_ denved_ from dikes in underlylpg
rominentrFi) - a%ysihrublin&:. Chict d. radatiorzlal e y veg ; (including Qovor,, Qopb, Qoao,, Qoc, Qoap). As mapped, unit may include granodiorite ar!d stratigraphically interfingers with _Qoaiz deposits thar[_ contal_n
Q Ve? oun glluvial d osits. Unity26g(llate Holc;cene)—\)Vhite on aerial Qyasp deposits. Unit label is queried where unit assignment based on CObb.|(?SOf Gnaiss reneported o source soverd Kilometers 10 Wa‘m e
= )rlmty r ghs no soil ergfile development. Mastly sand in washes on slopes interpretation of aerial photographs is uncertain M., just west of souther part of quadrangle, Qovor, C3ps deposits photo-
pnotograpns, no =oil b pment. y Sa D Young alluvial deposits, oxidized, sensitive source + Young alluvial deposits, |nterpreteq as sedimentary (QTS’?)- Within the quadrangle, Qovor, |S|ntgrpreted
flanking g_ranltglnselbergs. Transported _and dgposted In most re_cently active sensitive source, Unit 2 (Holocene and latest Pleistocene?)—Areas from white color on aerial photographs and, as mapped, may include
gﬁn;gjo;nsa ITEQ%T and older deposits. Unit surfaces correlative with Q4b provisionally interpreted on aerial photographs as having the orange color of anomalously light-colored Qoaps
Qa, Very young alluvial deposits, Unit 1 (late Holocene)—Light gray (25YR 7/2) to unit Qyao, and surface bar and swale morphology of unit Qyas, VERY OLD SURFI CIAL_ DEPO_SI_TS—Deposts_ln aluvia fans and (_Jn piedmont
pale yellow; gray on aerial photographs; little or no soil profile development. OLD SURFICIAL DEPOSITS—Consolidated deposits in aluvial fans, on slopes. Yery old deposits eXh'_b't s;ron.gly dissected geomor_phlc su.rfacgs
Transported and deposited in channels or parts of channels less recently active piedmont slopes, and in colluvial debris aprons. Old deposits exhibit slightly to characterized by truncated Av/K soil profiles; carbonate'morphqlogy in K-harizon is
than those in which unit Qa, deposited; incised into young alluvial deposits. strongly dissected geomorphic surfaces; gravelly deposits have well-developed and consistent with Ped‘?ge”‘%qs in the range (?f Stage V-V, pervasive har_d to very hard
Unit surfaces correlative with Q4a and (or) Q4b surfaces of Bull (1991) strongly varnished pavements; granitic debris characterized by Av/Bt/Bk/Cox soil 3 %‘i"&;ﬂﬁ?ﬁﬁ%;ﬁ?&a‘g%%glc’:gnag":;Ibl{/ a;?gi@;i)nsﬂézrg;z ;?l:rv?/tgl
. . profiles; Stage I11-1V carbonate morphology. These deposits merge with one another WieE) ) o = i
:n?jté’(::gn %UIT)I;ItSLﬁLi;ﬁ]F(’)StSSII '(I)’S;IA(I)lous\i ;lodmogirsateilzi b??g?olr:gmfg S<t':\IrIOL:]V|IaI to form a thin mantle that formed on an evolving Pleistocene landscape ce_mented sand and gravel,_exhlblt r_|dge~and-rav| ne (ballen.a) morpho_lo_gy.
dissected e?r)nor hic :;)Jrfaces chargctérized o) A\?fgox or Av/Bw/goxysoiI rofi?eZs Qoa Old alluvial deposits (Pleistocene)—Consolidated alluvium deposited in canyon Ridges e r_ounded_ iy I_lttered Wlth_calc_rete iy o teroretation
typical ongoIoceF;e surfaces (McFadden 198%' Bull, 1991). Deposits fomf) athin and arroyo bottoms and on piedmont slopes. As with young alluvial deposits pavement. Wi < queneq ihere unit assignment besect on Interpresation
mantle spread across landscape inherited from Flaistocene (Qya), piedmont alluvial deposits comprise two classes; (1) Deposits that occur of gerial photographsis uncertain
Qye? Young eolian deposits? (Holocene?)—Light-colored deposits in depressions on in allwia aprons chgracterized by_ prominently cone-shaped, multijlobed_ fans QUATERNARY AND (OR) TERTIARY SURFICIAL DEPOSITS
; ! - i that coalesce into bgjadas down-piedmont. Usually have a source in resistant QTs? Sedimentary deposits? (Quaternary and (or) Tertiary)—Interpreted from aerial
basalt in center of quadrangle; observed on aerial photographs only; interpreted . . - . . " 2 i
aswindblown silt and fine sand rqck typ&, the weathering and denudation of which are .relatlvely insensitive to photographs; could be Qvoa. Unit is beveled by a pediment and capped by a
Qya Young alluvial deposits (Holocene and latest Pleistocene?)—L oose to moderately climatic change (see Bull, 1991, p. 161-167). (2) Deposits that occur on broad, reddened deposit that may be equvalent to Qoar, or Qoao,
consolidated alluvium deposited in canyon bottoms and on piedmont slopes. Z’ﬁ"&;’?ﬁ&pﬁiﬂfﬁg;?ﬂ‘é'yi;?iﬁ Cﬁ?;;it)c’z?an;hee ‘C"’(ﬁ'gg? and QUATERNARY AND TERTIARY REGOLITH
P;dmn;crmfzic;jll uvclii&itingtepci)zc;rsnor?to nsjep':;ilr?e S: t‘(/;? Dcla;s:z ﬂ?astsc;(grarmneda”mg Qog, Old alluvial deposits, insensitive source (Pleistocene)—Sand and gravel. Unit QTr Regollth_ (Qualerlrgarg/ ag:ﬂ;l’er_tézry)—tWeathered |nf5|tu regzldl_th ont grar;tlc ?rt]ﬁ
9 P y O P . oS €p ! surfaces consist of very well-developed pavements of strongly varnished gne1ssIc rocks ben piedmont ‘€rosion surtaces (pediments). egolt
aprons characterized by prominently cone-shaped, multi-lobed fans that . : . formation is inferred to have begun in Tertiary with development of regional
coalesce into bajadas down-piedmont. Usually occur along base of steep pebbles and cobbles; dark and smooth. Pavements underlain by pedogenic Av erosion surface. Weathering beneath this surface formed d regolith in
mountain escarpments in resistant rock t.ypes the weathering and denudation of horizon of very pale brown (10YR 7/3) loesslike, vesicular silt. Relict Mesozoic ranit.ic rocks regrmants of which are exposed 'ustee\/?/&ctegand just
. h . i o S pavements and underlying old alluvial deposits are increasingly dissected with g . ' posed | > and J
which are _relanvely insensitive to climatic change_ (see Bull, 1991, p. 161-167). increasing age. Includes: southeast of Congjo Well quadrangle. Upper part of Tertiary regolith is light
e B e ey [y | Old sl Sposts msnsteswroe Uni 3 ety —Sad e
denue(ljyation of which are relatively sensitive to climaticyc?hah e. Consists 019 - gravel. Pavements are generally continuous over broad relict surfaces; slightly ) nlL_l:n.erlouS part glsjt Ie?) egtlh o(:)d' _O?ednonr? Ban I,dr IVt ’ Sof
Qya; Young alluvial deposits inse%sitive source (H olocgen-e and I:dtest to n_10derate|y Incised by dendritic netv_vork Of sca¢tered to closly spaced Z?rs(t)a:nf bg\rj,\f)rclfa(r)cggrn Slas ?S(I)anvt\jls su?rrour{gég byr?t?essoft(;lrJ Wegﬂ?gr;;o?(fci
' . ' . . . gullies generated by surface-wash. Deposits are inset into moderately and very - . . . :
Pleistocene?)—Unconsolidated to consolidated alluvium deposited in fans and old alluvial deposits (Qoa,,: Qvoa) Additional weathering may have occurred during planation of at least three
. o . ) A i . : )
m_feeder washes to fans; typlcally occur as promln_ent dark_ and light-gray Qoa, Old alluvial deposits, insensitive source, Unit 2 (middle? successive Quaternary pediments. E_xhumed rgck pedlment_s are beveled across
bajadas |ocated along steep mountain escarpments. Chiefly derived from source ! . o . . the upper and lower parts of Tertiary regolith. In Conejo Well quadrangle,
. . . . Pleistocene)—Sand and gravel deposited in Porcupine Wash fan in northeast . ) . . ) .
terranes comprising rock types, the weathering and denudation of which are . . weathered jointed rock typically underlies pediments adjacent to inselberg and
relatively insensitive to climatic change. In and east of Conejo Well quadrangle corner of Porcupine Wesh quadrangle. Pavements extremely dark; moderately range-front escarpments, whereas saprolite, buried beneath Pinto Basin and
. o . . . . ’ to deeply incised by dendritic network of gullies generated by surface-wash. ) ' . . ’ ) .
insensitive source terrane chiefly consists of Jurassic plutonic rocks (Jgmp, hori lai . hori . largely stripped from surrounding highlands, typically is exposed down-
Jmi). Fans spread out as aggradational aprons across inherited Pleistocene Pa/eme_nt and Av orizon underlain by reddened pedogenic B- orlzon, m_turn piedmont as soft rock beneath pediments mantled with veneer of grus and
landscape and back-filled drainage washes from which they emanated. Fans _underlam by pervz_asvely chal ky-cemented sand and gravel. Deposits are inset aluvium. Includes:
grew progressively down piedmont in nested complexes, with oldest fans Into very old alluvial deposits (Qoay: Quoa) ot Regolith, Pinto Gneiss (Quaternary and Tertiary)—In situ regolith that
roximal to range-front and youngest fans on lower ied}nont' successivel Qoaq Old alluvial deposits, insensitive source, Unit 1 (middle and early - P d I', at ediments planed onto Pinto Gneiss (B f Mill
IDoun er fans areg inset into olger fagls at their apices ang either b'ur oreathe); Pleistocene)—Sand and gravel. Very well developed pavement with strongly ufg; IefJ (%ulas;ngry y g; enhS i an't gt ntobasreltjE| o ( f 0 Ztat' I e;
gut O?Ito older fans distally. In Conejo Well qj‘gdrangle exposuresyof this unit varnished pebbles and - cobbles. ProminenF r_idgeand-rav_i ne (ballena) Saerial);.)hotntl)graphs:;?sgelrtair\:v o e on ITEPIERen®
) - o morphology; pavements extremely dark, deeply incised by dendritic network of astar @ o . . . . .
occur chiefly as canyon- and arroyo-filling deposits in northeast corner. ravines generated by surface-wash, and preserved only in discontinuous - QTrg Regoalith, granite gneiss of Joshua Tree (Quaternary and Tertiary)—In situ
Ab{;\ndone_d surfaces are characterized by pet_jogenlc Av .hOTIZOH of loess-like, remnants along ridge crests. Moderately to well-cemented pedogenic K- regolith that gndgrl!es Quatern‘.a\ry pediments planed onto granite gneiss of
_ vesicular light brown (10Y R 6/4) calcareous silt. Includes: . . - _ Joshua Tree (Bjgg); light-colored; grus
A L e . ! horizon. Where pavement has been completely removed, erosiona ridges are T s ) ) . -
Qyay Young alluvial deposits, insensitive source, Unit 1 (middle and (or) early ded and surface is littered with cal ; derlain b - QTrgm - Regolith, quartz monzonite, monzogranite, and granodiorite (Quaternary
Holocene and (or) latest Pleistocene?)—Largely interpreted from aerial roun .an sur a.'ce's Ittered wit crete fragments. Pavement un. o am. ¥ — and Tertiary)—In situ regolith that underlies Quaternary pediments planed
. . . pedogenic Av horizon of very pale brown (10YR 7/3) loess-like, vesicular silt. . . . :
photographs. Unit exhibits dark gray to black surfaces characterized by ) - : . . onto Jurassic quartz monzonite and monzogranite (Jgmp); light-colored; grus
) . Deposits debouch from channels incised into bedrock. Unit comprises three 2o - S : . .
plumose anastomosing channels suggestive of bar and swale morphology. markedly different surficial morphological settings, each providing a distinct QTrgq Regolith, granodiorite (Quaternary and Tertiary)—In situ regolith that
I(D:rons_olldated gravel anq sand; _moderate to _strong v«_’:lrnlsh o_n _surface_s. microenvironment: (1) dark pavement as discontinous relics on ridge crests; (2) ' u_nderh&e Qu.aternary pedments planed onto Cretaceous granodiorite (Kgd);
oximally, unit is inset into Pleistocene deposits (Qoa;;; Qoap,); distally, it - . : - A > , light-colored; grus. Includes:
overlaps them. Fans are generally adjacent to mountain-front escarpments that colluvial debris on ridge slopes, including lighter-colored young(?) siope wash b Q'Tf ‘ Regolith, granodiorite of Pinto Basin (Quaternary and Tertiary)—In situ
ield coarse, resistant, readily varnished debris. Locally, unit includes cobbl derived from parent rock and dark-colored slope-wash (Qoc?) shed from the Bt lith that underlies Quat ediments planed onto granodiorite of Pint
gnd boulder;/ debrisfl,ow dep%sits. Inferred stratigraphig/ ,position strong deser){ varn!shed pavemgnt sgrface; and (3) ra_lvinebottqm ""”“"“.‘m- Unit label ?s QTryps :aeggr: (Kgd u)n E]Lfcal:)ree(;haguz %P:g;spgd?nmen(t)sn gfg(rji.r(];re;;r:]g (;ge ;2
; ' queried where unit assignment based on interpretation of aerial photographs is P ) pb/s 7T ’ . ; -
varnish, and bar and swale morphology suggest early Holocene age. Surfaces uncertain amr overlain by successively younger deposits: where overlain by Qvoa, regolith is
correlative with Q3a surfaces of Bull (1991) . . . . - ' pb2 distinguished provisionaly in digital database as QTr,,,; (Regolith, granodiorite
. . s Qoa, Old alluvial deposits, sensitive source (Pleistocene)—Consolidated deposits of ! . . . pbt AT !
Qya, Younpgi _ aIIuwa; deposns,_ sensitive source (HoIoceng and _ latest alluvium and slope wash that accumulated as thin aprons on pediments beveled QTrg of Pinto Bf':\sm, Unit 1), zas_QTrpb2 (Unit 2) where oyerlam by Qoar,, and as
eistocene?)—Unconsolidated to consolidated aggradational piedmont . . ; QTrps (Unit 3) where overlain by Qyag, 5; these subunits not shown on map
. . . . . onto Mesozoic granitic rocks (KJmgcg,, Kgd,, Kgd, RPmc) and Proterozoic P ; 5= . .
aluvial deposits chiefly derived from source terranes comprising rock types, . . P P . QTr, Regolith, coarse-grained monzogranite (Quaternary and Tertiary)—In situ
the weathering and denudation of which are sensitive to climatic change. gneiss (Bigg; Bpg) and buttr against base of inseibergs in the Eagle Mts. e regolith that underlies Quaternary pediments planed onto coarse-grained
Deposits typically located on piedmonts deeply embayed into mountair; (Index Map). Much of mapping of these units is based on aerial photograph rﬁgnz ranite (KJmgc,,); grus. Inclgd; P °
massifs, punctuated with inselbergs, rimmed with pediments, and eroded into interpretation and needs additional field work; age assignments are tentative. \Tr R :)'gt]h o ? f Cott d P t d
highlands composed of quartz-rich I'ight-colored granitic rocks. In Congjo Well S Includes: QTFcp T:r%?alry)‘—lrc;'rlﬁogerg%rlliltr? thgt unerligvg)l?awnaraysspeéi(r?nﬁt:rS:\%d grrllto
o - . . Qoap. - uvial deposits, pavemented, sensitive source (late Pleistocene)— . . )
guadrangle, sensitive source te;rane includes monzogranite (KJmgc,,) 0aps Old aluvial d . ed i : Ple Sand QTr, monzogranite of Cottonwood Pass (KJmgc,,); grus. Where surface is overlain
ranodiorite (Kgdpp), monzodiorite (RPmc), and  granite gneiss (Bjgg). T and pebbly to cobbly sand deposited as alluvial fill in canyons and arroyos and i by Qoar,, pediment is likely to be of intermediat d underlyi lith i
o 99%b), - ' granite g -199). in aprons buttressed against base of inselbergs and mountain massifs. Deposits y foars, pediment IS TIkely 1o be of Intermediale age and underlying regoiith ls
Piedmonts exhibit broad, multi-faceted slopes that drain via small intra- . . . . . - distinguished provisionally as QTr,,, (Regolith, monzogranite of Cottonwood
piedmont valleys between slope facets. Alluvium on slope facets originates as chiefly derived from granite gneiss of Joshua Tree (Bjgg) and monzodiorite of Pass, Unit 2) in digital database but i not shown as such on m
fans distributed from feeder drainage.channels and as sheet wash on slopes Munsen Canyon (kPmc). Pavements are light-colored, smooth, and moderately 'QT 2t Regoalith monzogranite of Red Butte Wash (Quaternar a?\%l Tertiary)—In
between drainage channels. Fans of this association are characterized by low- incised by dendritic networks of closely spaced gullies generated by surface il sitelfJ r olyith develgo ed on monzogranite of Red Butte Wagh (Kdmgc '7)-y|i ht-
convexity transverse profill&& and by surfaces having low-relief morphology. run-off. Deposits partialy bury older erosional landscape on which pediment color:(gj' s P 9 9ew?): 119
Fans and sheetwash on slopes between fans commonly merge imperceptibly: T flatirons had developed on earlier alluvial-siope aprons 9
: o . : : . Qoao, Old alluvial deposits, oxidized, sensitive source (middle? TERTIARY VOLCANIC ROCKS
Down-piedmont, distributary slope drainage re-collects into intra-piedmont Bt . - . : . : o . . .
. . . : Pleistocene)—Alluvium deposited by channelized and (or) overland flow in an Basalt (late Miocene)—Basalt; olivine-bearing; massive; black. Microphenocrysts
tributary valleys that, in turn, debouch onto fans still farther down-piedmont. ) . . . L .
. ' " . . apron buttressed against base of inselbergs. Rarely exposed benesth young include euhedral laths of labradorite, euhedral olivine partially atered to
Deposits are formed by channelized flow and by unconfined overland flow in . . ; 2 e . ; .
distributed network of branching and coalescing washes, fans, and thin slope- alluvial deposits (Qyao,). Where they overlie basement, Qoao, deposits fill iddingsite, and clinopyroxene. Occurs in flows in northern Eagle and southern
blanketing sheets. Includes: ' once-exhumed joints in weathered granitic rocks. Relation with Qoap, has not Pinto Mountains and in pipes and (or) near-vent flows on small inselbergs that
'dyé R Young aJIU\?iaI deposits, sen-sitive source, Units 2 and 3 (late and (or) middle been established and some of surficial reworking of Qoaos may include rise above pediment that forms south slope of Pinto Basin
Wydasp 3- g i P i ;
— Holocene)—Unconsolidated to slightly consolidated aggradational piedmont d:plitosfts g_c;rrelil\_/(re] V\:gg onsdps-?;J?RW;?/é’ f Cqﬂgolﬂ]ellr_quidranglr?, Lépperr] . TERTIARY AND (OR) CRETACEOUSVEIN DEPOSITS
aluvia deposits; medium- to coarse-grained sand and pebbly sand, poorly to part of unit contains redden (7. 5/6) argi IC B-Norizon passing dow TKq'Eﬁ Quartz? (Tertiary or Cretaceous)—Interpreted as pods of vein quartz from aerial
moderately sorted. Light to very light gray on color aeria photographs. Into Str_:\gelll B/K horizon (mappedasold_pedogenlc_l?,-horlzon, QOpb). photographs. As mapped, unit may include older Mesozoic or Proterozoic
- . . Qoar alluvial and (or) regolithic deposits, sensitive source (middle?
Comprise: (1) small fans that debouch from small canyons in mountains or s old I.I : d (or) lith . d } .( ddle? quartz ,
inselbergs, are inset proximally into Qyao,, and spread out distally to merge Pleistocene)—Interpreted from aerial photographs. Unit occurs as thin blanket
) ’ : s - X on bedrock pediment planed onto units Pjgg, Kgd,,, and Kdmgcg,. Unit is CENOZOIC(?) AND MESOZOIC HYPABYSSAL ROCKS
with the surface of Qyaog; proximal surfaces exhibit braided bar and swae . P P 199, B9C0, /M 3Cep TJd_ —° : : ; : . :
micromorphology: (2) iment veneer over redolith. Little of no desert reddish orange and is moderately to strongly incised by dendritic networks of >° Dike (Tertiary?, Cretaceous, or Jurassic)—Dikes observed in and around Conejo
varnish In?:lu degy’ P 9 ’ surface-wash gullies. Color and texture on photographs suggest presence of < Well quadrangle include quartz latite or rhyodacite, dacite porphyry, and
' : . - . . reddened argillic pedogenic B-horizon, now largely mantled by young, loose microdiorite. Names are based on phenocryst percentages. Microdiorite dikes
Qyass E%lljggenag)u—vﬁlnc%ipsgﬁ:i;e?jensijtqlc\i/eansgurZ%blun;an?:j (laéirf n?o(cr)rr%) dn;:;;lle slope wash. Unit is either transported alluvium or reworked in situ regolith _ typically exhibit propylitic alteration. Includes:
sorted. Proximally. denosits are inset intopo y distall pth yfeather out Ont)é slope deposits; deposits inset into older alluvial deposits (Qvoa) and inset by jyi/k Dacite porphyry dike (Tertiary or Cretaceous)—Gray hornblende-feldspar
Q .surfaceﬁ S?Jlrfaizs correlated with QSCy;jﬁaces ofyl,?,ulle)(llggl) Qoap, deposits. It seems likely that Qoar, and Qoaog are in large part porphyry containing abundant to sparse phenocrysts of zoned euhedral
Qya, Yzzsn2 alluvial deposits, sensitive source, Unit 2 (late and (or) middle correlative plagioclase (labradorite to andesine, as large as 1 cm), subordinate euhedral
Bedsuy H ologene)—Unco‘relFs)olidaied sand and aravel poorly to moderately sorted Qoc Old colluvial deposits (Pleistocene)—Varnished debris aprons on recessive brown hornblende and brown biotite, and rare embayed quartz set in a gray
. . gravel, poorly y ' slopes below resistant cap rocks; varnished lag gravels. Around basalt-capped microcrystalline groundmass of plagioclase, alkali feldspar, quartz, sphene,
Surfaces tentatively correlated with Q3b surfaces of Bull (1991) P cap a9 ap : . : : .
Qyao. Young alluvial deposits, oxidized, sensitive source (Holocene and latest inselberg buttes, colluvial aprons of basalt debris blanket siopes on more gpatite, and zircon. Dikes ocour in prominent swarms thet trend northeast
yaos 9 ep ' ’ readily eroded granite and saprolite, and sedimentary rocks that underlie the through the Eagle and Pinto Mountains. Individual dikes, typically afew meters

thick and commonly several hundred meters long, dip steeply, form resistant
ribs, and exhibit dark brown patina of desert varnish. Intrude Cretaceous
granodiorite (Kgd, Kgdpp) and monzogranite (KJmgc,,)

Quartz latite dike (Jurassic)—Light to medium gray, siliceous aphanitic rock
with microphenocrysts of quartz, microcline, plagioclase, and biotite. Quartz
latite dikes comprise swarms in eastern Chuckwalla, Eagle, and Pinto
Mountains (Index Map). A dike in Big Wash in east-central Eagle Mts. yielded
a zircon U-Pb intercept age of 145 Ma and a sphene U-Pb age of 142 Ma
(James, 1989)

Hypabyssal intrusive rocks? (Tertiary,
Jurassic)—Interpreted from aerial photographs
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MESOZOIC PLUTONIC ROCKS AND RELATED DIKES—Part of Mesozoic

batholith, plutons of which comprise three lithologic belts in Transverse Ranges and

adjacent parts of Mojave Desert (see digital database and Powell, 1993). Plutons of

central belt (Kdmgc, Kgd, RPmc) and eastern belt (Jgmp, Jmi) are present in Conejo

Well quadrangle

Aplite dike (Cretaceous)—Fine-grained, saccharoidal aplite. White to pinkish
white; takes on light- to medium-brown patina of desert varnish

Monzogr anite, coarse-grained (Cretaceous and (or) Jurassic)—Medium- to
coarse-grained biotite monzogranite. Typicaly equigranular; locally seriate,
containing scattered small phenocrysts of alkali feldspar. Color index 5 to 10.
Quartz-rich; allanite-bearing. Regionally widespread; typically occurs in
plutons associated with older porphyritic biotite monzogranite. Disparate
discordant ages interpreted on basis of zircon and sphene U-Pb systematics, and
seemingly contradictory age relations for various bodies of monzogranite in
region may indicate that unit includes plutons of different ages. In Conejo Well
quadrangle, includes:

Monzogranite of Cottonwood Pass (Cretaceous or Jurassic)—Intrudes Kpb
(Hope, 1966; Powell, 1981). Discordant zircon U-Pb data from sample just
southwest of Conegjo Well quadrangle suggest Jurassic or early Cretaceous age
(J.L. Wooden, written communication, 1997). Southwest of quadrangle, unit
has been mapped as intrusive into porphyritic biotite-hornblende monzogranite
that farther west has yielded late Cretaceous zircon and sphene U-Pb dates
(Wooden and others, 1991; Fleck and others, 1997)

Monzogranite of Red Butte Wash? (Cretaceous or Jurassic)—Lithologically
the same as monzogranite of Cottonwood Pass, metamorphic screen and fault
intervene between the two monzogranite bodies. Unit has been interpreted as
Triassic (210 = 10 Ma) on basis of highly discordant array of zircon U-Pb data
from sample just south of Conejo Well quadrangle (Barth and others, 1997), but
it is considered herein as equivalent to monzogranite of Cottonwood Pass

Granodiorite (Cretaceous)—Sphene-bearing biotite-hornblende granodiorite;
medium- to coarse-grained; late Cretaceous zircon and sphene U-Pb dates in
Little San Bernardino and Chuckwalla Mountains (Wooden and others, 1991;
Fleck and others, 1997). Crops out in discrete plutons, including:

Granodiorite of Pinto Basin (Cretaceous)

Intrusive suite of Pinto and Eagle Mountains (Jurassic)—Exposed in eastern
Pinto and northeastern Eagle Mountains. Includes rock types ranging in
composition from diorite to granite; predominantly quartz monzodiorite, quartz
monzonite, and monzogranite. Rocks of this suite typically contain less than 25
percent quartz; porphyritic rocks are characterized by lavender-tinted
phenocrysts of alkali feldspar; mafic minerals consist of hornblende, biotite,
and locally clinopyroxene; abundant sphene. Rocks show widespread propylitic
alteration. Includes:

Porphyritic quartz monzonite, monzogranite, and granodiorite
(Jurassic)—Medium- to coarse-grained porphyritic plutonic rocks; vary in
composition from quartz monzonite to monzogranite and granodiorite.
Unfoliated to foliated. Hornblende-biotite to biotite-hornblende; phenocrysts of
lavendar-tinted to pinkish alkali feldspar; propylitic ateration. Has yielded
Jurassic biotite K-Ar age of 167 Main the Pinto Mts. (Bishop, 1964) and zircon
U-Pb age of about 165 Ma (Silver, 1978, ora communication; Wooden and
others, 1994). Includes:

Quartz monzonite, monzogranite, and granodiorite (Jurassic)—Essentially
same as Jgmp, but nonporphyritic; typically mafic-rich

Mafic and intermediate intrusive suite (Jurassic)—Intermingled mafic and
intermediate rocks of varied composition and texture. Color index ranges from
50 to >95. Includes coarse- to very coarse-grained hornblendite and hornblende
gabbro, medium- to coarse-grained biotite-hornblende diorite, fine-grained,
dark-colored diorite to quartz diorite, medium-grained diorite and quartz
diorite, and coarse- to extremely coarse-grained gabbro-dioritic pegmatite. Unit
label is queried where unit assignment based on interpretation of aerial
photographs is uncertain

Monzodiorite of Munsen Canyon (Triassic or Permian)—Leucocratic quartz-
alkali feldspar-plagioclase plutonic rock with 5 to 10% quartz. Mafic minerals
consist of clinopyroxene, hornblende, and biotite. Accessory minerals include
zircon and sphene. Previously mapped as late Paleozoic(?) or early Mesozoic(?)
(Powell, 1981) and represented as Triassic (Powell, 1993); subsequently
interpreted as Permian or Triassic on basis of zircon U-Pb isotopic systematics
(Barth and others, 1997)

PROTEROZOIC METAMORPHIC ROCK S—Constitute two assemblages:

Gneiss complex of Hexie Mountains (Proter 0zoic)—Orthogneiss and paragneiss.
Stratigraphic, and intrusive relations between constituent units typically
overprinted by metamorphic and deformational events (Powell, 1981, 1993).
Widespread in the Hexie, western Pinto, southeastern Eagle, Orocopia,
Chuckwalla and Little Chuckwalla Mountains (Index Map). Consists of:

Augen gneiss of Monument Mountain (Middle Proterozoic)—Mesocratic
megacrystic biotite-quartz-plagioclase-alkali feldspar gneiss. Monzogranitic to
granodioritic composition. Elsewhere in region, unit has yielded zircon U-Pb
dates of 1.65 to 1.68 Ga (Silver, 1971)

Pinto Gneiss of Miller, 1938 (Proter 0zoic)—Intermingled ortho- and paragneiss.
Widespread in the western Pinto, Hexie, Cottonwood, and Chuckwalla
Mountains; also crops out in southwestern Eagle and easternmost Orocopia
Mountains. Restricted to rocks included in Miller's original description of unit;
does not incorporate expanded usage of Rogers (1961). Includes:

Pinto Gneiss, dark (Proterozoic)—From youngest to oldest, includes: (1)
Biotite-quartz-feldspar layered gneiss, prominently banded, having alternating
light-colored laminae rich in alkali feldspar and dark-colored laminae rich in
biotite and oligoclase; light and dark laminae contain abundant quartz (30-
50%); garnet is common; (2) amphibolite; and (3) metasedimentary and (or)
metamorphosed hydrothermally altered rocks comprising (a) schistose garnet-
sillimanite/andal usite-muscovite-biotite-quartz-feldspar pelitic gneiss, (b)
compositionally laminated, siliceous granofels consisting predominantly of
quartz and cordierite and containing varying amounts of sillimanite and (or)
andalusite, garnet, staurolite, plagioclase, and K-feldspar, biotite, and
muscovite, (c) bluish gray siliceous granofels consisting predominantly of
coarse-grained quartz and very fine-grained sericite, (d) scattered thin layers of
ferromagnesian schist and granofels. Unit label is queried where unit
assignment based on interpretation of aeria photographs is uncertain; as
mapped, queried domains may include Jmi or Bjgg that is darker than is typical
Eagle Mountains assemblage (Middle Proterozoic)—Regional grouping of
metamorphic rock units comprising granitic basement terrane depositionally
overlain by metasedimentary supracrustal section (Powell, 1981, 1993).
Widespread in Eagle, Pinto, and Chuckwalla Mountains. Consists of:

Metasedimentary rocks (Middle Proterozoic)—Platform section of quartzite,

pelitic schist, ferriferous feldspathic schist, granofels, hornfels, dolomite, and
limestone, part of which crops out in Conejo Well quadrangle. Thermally
metamorphosed throughout region. Deformed in the Chuckwalla, Eagle, and
southern Pinto Mountains; undeformed in central Pinto Mountains. In Conegjo
Well quadrangle, includes:
Dolomite of Iron Chief mine (Middle Proterozoic)—Very coarse-grained
dolomite marble with interlocking recrystallized grains as large as 1 cm. White
to light gray, grayish orange (10YR 7/4) to buff to tan weathering. Thin to
thick-bedded intervals rich in dark-brown wesathering siliceous nodules, pods,
and lenses; sporadic layers of very coarse-grained white calcite marble (€ 3 m),
quartzite, and dark-brown-weathering hematite-dolomite (iron ore). Contains
scattered metamorphic calc-silicate minerals, including garnet, diopside, and
phlogopite. Includes:

Ferriferous dolomite—Very dark brown weathering hematite and dolomite
Quartzite of Pinto Mountain (Middle Proterozoic)—Coarse to very coarse
grained; vitreous; thin bedded to massive. Contains four intermingled
lithosomes: (1) Mottled light- to dark-gray to bluish-gray quartzite (> 95%
quartz); medium bedded to massive; contains andalusite and sillimanite. (2)
Conglomerate occurs in layers and lenses as thick as 3 m near unconformity at
base of quartzite unit. Clasts consist of pebbles and cobbles of very coarse-
grained white quartzite or quartz (85-95%), tabular clasts of fine-grained black
specular hematite-rich quartzite (5-15%), and rare fine-grained jasper. Matrix is
mottled light to dark gray quartzite. Deformed clasts have aspect ratios as great
as 10:2:1. Hematite imparts characteristic rusty brown stain. (3) Very coarse-
grained, vitreous, white to light-gray quartzite (98-99% quartz) with
interlocking grains as large as 1 cm; grains are strongly recrystallized and have
sutured boundaries; no evidence of relict rounded sedimentary grains, massive;
bedding obscure or obliterated; thin seams rich in reddish black hematite and
aluminosilicate minerals. (4) Pelitic schist; chiefly quartz-muscovite-
sillimanitetandal usite schist; subordinate biotite-bearing pelitic schist

Granite gneiss of Joshua Tree (Middle Proterozoic)—Biotite-plagioclase-

quartz-alkali feldspar flaser augen gneiss. Light gray to white, leucocratic; light
to moderate rusty brown patina on weathered surfaces. Augen are typically
elongate, spindle-shaped aggregates of alkali feldspar, plagioclase, and quartz;
some augen have cores of microcline megacrysts with "pressure shadow" tails
of recrystallized finer-grained quartz and feldspar. Gneissic foliation exhibited
as quartzo-feldspathic layers 1 to 2 cm thick separated by wispy, discontinous
stringers of biotite. Folia typicaly are folded. Unit has yielded U-Pb zircon
minimum age of 1650 Ma (L.T. Silver, 1978-1980, oral communication).
Includes:
M etamorphosed regolith (Middle Proterozoic)—Aluminous horizon at top
of granite gneiss beneath overlying quartzite; 3 to 5 m thick. Schistose here in
Conejo Well quadrangle, where it overlies granite gneiss and underlies
stretched-pebble conglomerate. To the north in Pinto Mountains, where it is
caps porphyritic granite and is overlain by undeformed conglomerate,
aluminous horizon is porphyroblastic hornfels. Consists of quartz (50-55%),
muscovite, and as much as 40 percent andalusite and (or) sillimanite. Feldspar
phenocrysts in granite beneath paleosol are increasingly altered upward toward
contact (represented by increasingly abundant muscovite at the present
metamorphic grade) and base of paleosol is marked by abrupt disappearance of
feldspar. Quartz grains have about same size range and distribution as
phenocrystsin underlying granite gneiss

}\ Pidf

2NOTE: In addition to descriptions of units depicted on the map, this explanation contains
descriptions of selected other units not shown on the map but included in the digital database.
Each additional unit is represented in the Description of Map and Database Units by an open
box that contains its database unit label; each open box in the DMU corresponds with either an
open box or a pair of brackets that contains the database unit label in the Correlation of Map
and Database Units.
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