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Qia+Qya ' é S L YA o~V URY 05 P DAL A . A L 78000 - SN N AT Lol it 2 { [ ) y f’/ - 7 ‘ ] i LL(Q’;“ 7. Qia DOk Ny ISy ‘ | / ) 7 ( ~ FQy: L | & ST ~A ’ 2> Y IEA 7T 5 Introduction Qaw Active wash deposit (Holocene)— Alluvial wash deposits characterized by surfaces and channels actively receiving sediments within the last Qmce Mass-movement colluvial deposits, undivided (Holocene and Pleistocene)— Colluvial materials thicker than 2 m covering a wide area; age
X . | ! i A3 IS Ve I~ SN A iag S T Zs e ¥ k g b AT iy ' A9 Sy %A . ia \ } , | ‘ 7 ) N \{7\( L om : / i (}\jé?% > ‘ ‘ - Q \ WA e s e Surficial geologic map units are presented as a composite of depositional process (e.g. alluvial, eolian, mass wasting) and relative age few decades. Similar in character to unit Qaa, but generally better sorted and bedded, deposited in larger, more frequently flowing, undetermined. Rocky and poorly sorted. Soil development ranges from weak to strongly developed B, and calcic horizons
/ % VAT | S 4 T c\ S N e EAEE s = PN ; Y 907 : N Q e I S o L W a1 7/ A a i /) 4 ;7;‘?/_/“(]7‘@; o {‘J";i 1\ . A 1. _ ‘ m) 5 | j £ {7 (e.g. old, intermediate, young, active). Numeric age ranges or dates are provided where known. The first two characters typically represent the Qawg integrated drainages. Composed of loose moderately- to poorly-sorted sand and gravel, moderately- to poorly-bedded. No soil Qyme Young mass-movement colluvial deposits (Holocene)— Colluvial materials thicker than 2 m and covering a wide area. Rocky and poorly
? o a4 : < A CATIR § N S e TR A EDER S 2= il ! ‘ / | I SN s | ‘ . ; X ; AP _g\lz“ LI, " M\_ : | f - Y rat ‘ - / ’ '\\ L QRS TPRIRE LT Qp‘ljpg T age. For example unit Qya, the characters ‘Qy” represent the age — Quatemary young. The third, and occasionally fourth, character denotes the development in active channels, and little or no soil development, which may be expressed as accumulations of silt in the upper horizon, sorted. Little pedogenic soil development
/T8 - AN ! ¥ Y ; ‘ : g depositional process. For example unit Qya, the character ‘a” represents an alluvial depositional environment. Modifiers are commonly placed at in terrace deposits. Commonly lacks vegetation on active channel surfaces and moderately vegetated on decadal to centennial scale Qimc Intermediate mass-movement colluvial deposits (Pleistocene)— Colluvial materials thicker than 2 m and covering a wide area. Rocky and
the end of the unit label to denote mixed processes, age subsets, or compositional characteristics. The order of preference for placing these surfaces with creosotebush,. commonly cheesebush (Hymenoclea salsola), and smqke tree (Psorothamnus spif?osus) at low altitudes. poquy sorted; strongly developed B, horizon, generally strongly varnished. Local development of Stage IT to III pedogenic calcic
modifiers in the map unit label is process, age, followed by composition modifier. These modifiers for mixed depositional processes are Surfaces are prone to flooding and sheet flow during intense or long-lasting precipitation events. Mapped mainly where ephemeral horizon
e typically used in mixed colian and alluvial environments, and are ordered to place the character of the dominant process first. For example, unit stream flow is channelized; distributed stream flow generally mapped as active alluvial fan deposit (Qaa) or valley-axis deposits (Qav). Pediment Surfaces
A \i\ Qhaifp \‘3’ X Qyae would denote Quatemary young deposits of mixed alluvial and eolian processes with alluvial processes dominant. The age modifier Major washes include Fenner Valley, Kelso Valley and Orange Blossom Wash. Qawg, wash deposits made up of clasts from granitic Gently sloping erosional surfaces in various stages of erosion and burial. Generally forms in grussy granite (fpg) and partly consolidated (pc)
g’f‘a{ m\/J ; Q"@“@ﬁ/—rgf%_ (character 0’) s reserved for deposits that are recognized locally to be an older subset of a mapped unit, commonly unit Qya. Therefore, unit source mgterials that weather to grus. Typically moderately to well-sorted sand and gravel with decreased magnitude of inset materials. Divided into thre'e general classes by sqrface characterigics and appended by a dash and the underlying substrate type (e.g.
Ce i : Qyao would represent an older subset of unit Qya and its younger subsets. Similarly the age modifier 'y denotes deposits that only consist of relationships Qpv-fpg for a veneered pediment on grus-weathering felsic plutonic rocks:
the younger deposits in a map unit, and thus are known to not contain deposits of map unit with an ‘o’ identifier. Often times these units are Qyw Young wash deposit (Holocene and latest Pleistocene)— Largely inactive alluvial wash deposits in terraces above active wash surfaces. Qpv Veneered pediment— Fairly smooth veneer of sediment commonly alluvial in nature, generally less than 2 m thick on the pediment surface;
inconsistently mapped or are not present in a proportion that allows them to be mapped separately fom the main unit. The compositional i Composed of loose, moderately- to poorly-sorted, sand, gravel, cobbles and boulders common in close proximity to bedrock outcrops. soil development variable depending on the age of sediment. Mapped where bedrock is exposed in small knolls, roadcuts or wash
modifier is presently used for deposits that are derived fiom grus weathering source material. These deposits have different soil development Poorly- to moderately-bedded with common alternating beds of coarse-grained wash and fine-grained overbank sediments. Soil exposures. Thicker deposits on pediments south of Granite Mountains consist of Qiag deposits, which is mapped as Qiag+Qpv-fpg, with
& oy characteristics, but similar depositional processes and inferred ages as their companion units. Because of the disparity in soil development development typically consists of 1 to 3 cm thick incipient to weak fine sand and silt A , weak to moderate B_ to weak B, horizons, stage Qiag deposited on the pediment surface
Qp-f @Qﬁ; ffpﬁ?z\:'\,\; u\ : characteristics, they are mapped separately. For example, unit Qyag represents a Quatemary young alluvial deposit of grussy material. I calcic development. Microtopography ranges from 10 to 50 cm. Moderately vegetated, commonly with cheesebush and smoke tree at Qpi Incised pediment— Incised pediment with most of the surface expressed as flat surfaces of bare rock with patchy cover of veneer and 1 to
Ritfpg ™ bia é/ \ ,7 Q Y ¥ NG Soil A, and B horizon descriptions after Birkeland and others (1991). Carbonate stage morphology fiom Gile and others (1966), low elevations, creosotebush and white bursage at higher elevations. Generally forms terraces flanking active washes, approximately 50 several meters deep channels cut into rock that transport eroded sediment through the pediment
Qp 09 i o Ju i modified by Machette (1985). to 100 cm above active wash. Smaller alluvial wash tracts of similar age and characteristics generally mapped as alluvial fan deposit Qpd Deeply dissected pediment— Deeply dissected pediment identifiable by similar heights of isolated parts expressed in bedrock pinnacles and
_ ¥ :‘\y kf Surficial D it (Qya), particularly where distributed across alluvial fans rather than in confined axial channel, but designation somewhat arbitrary. tors 3 to tens of meters high, may be up to 1km?2 in areal extent in the southern Granite Mtns. Area between pinnacles may be covered
s ’\r“(\ ‘ Anfh : eDIzOS ) S Qywg, wash deposits made up of clasts from granitic source that weathers to grus. Soils more immature, pavements and moderately with sediment or nearly bare rock
heNnY 0k / 7 ) . almwy(Qh ) A“YW(Qha((&p}»-gf A e . Madle Iand Mateial " i q .m{)ogelsr:;.c fgosﬂs fGcientl ) ke land 4 devosi developed A, horizon rare. Surface undulating and smooth; with decreased magnitude of channel dissection compared to unit Qyw Volcanic rocks
. LA l CAN ; RGN \ﬁ//.f’ﬂ/ 3 3 , Eh A TR NS ISV A S 7/ I - o : >3 " Qhalp? - (e L Pl N ‘K_“? ) g N / ~ i a eda'l;ﬁ_l anna moved for constuction purposes and agricultural disturoance sufficiently extensive to make landiorms and deposits Qiw Intermediate wash deposit (late to middle Pleistocene)— Inactive remnant alluvial wash sediments generally forming high terraces along Volcanic flows, cinder cones, and other deposits emplaced during the Quaternary are distinguished because they interfinger with surficial
,,,,, I By 5 L Qe S Lo R iy {{dﬁ/ ’ A ) 3@;{\% / JD, 2 = ' ‘ | | y f e j ‘ =i i ) A £ X ) CS;: ery 1 d | ifficutto dentif Alluvial Deoosi edges of major washes. Moderate to well sorted, well bedded sand and gravel, soil development similar to that for unit Qia. Sparsely s dimen’ts and affect s’urface processes Y
] \ SRA (ﬁé(fv deo e & PNy = 2 : | | | A ¢ ¢ /S L * ‘ ' . ‘ _ Alluvial Deposits ' . ' vegetated. Smaller alluvial wash tracts generally designated alluvial fan deposit (Qia) . - - RS .
o ,;ﬁhé r;??h?/wf [9); Qaa Active alluvial fan deposit (Holocene)— Alluvial fan deposits characterized by surfaces and channels that actively receive or have received olian Deposit Qmv Mafic volcanic rocks (Quaternary)— Ejecta and lava flows of volcanic rocks of mafic composition; chiefly basaltic rocks at Amboy Crater.
a0 QR Nl i ithi - i Consists mainly of cind ith subordinate lava flows (Parker, 1963). Dated at 79 ka at Amboy Crater (Phillips, 2003
AR ' A NSTIAG qywatam oo WY\ Qidgl o) A LEAN, . T i ot G 2\ e TR R e AV g S he Nt : ¢ ] == :_ 7. | , . \‘ PSS YEPPD 5 j Qaag sediments within the last few years or decades. Composed of unconsolidated poorly sorted gravel and sand in channels, fine sands and Qae Active colian sand deposit (Holocene)— Eolian sand deposits that are active and subject to migration. Composed of loose, moderately to onsists mainly of cinder cones with subordinate lava flows (Parker, 1963). Dated at 79 ka at Amboy Crater (Phillips, 2003)
halfpy ! ‘ + e N . (SN 3 ol _ . / | > / ‘ /| < QiaQf S silts in overbank deposits. Deposit consists of active channel and voune temace or bar deposits. The annually active channel surfaces are p , POSIES hat 4 £ P , y QTmv Mafic volcanic rocks (Quaternary to Tertiary)— Ejecta and lava flows of volcanic rocks of mafic composition. Age unknown
’ : 3@ al_ S A i N ) 2 ARG / (e X U SO SRNE AR , . : & | Puidian y P 4 P - 3 " fth P .d fep i anels yl g b Temce d POSILS. J 3}’1 - hy: Qaed well-sorted sand. Generally lack vegetation, but may be inhabited by grasses such as galleta (Hilaria rigida) or ricegrass (Oryzopsis
. ;iﬁym N asmalpzrfolt e:;?;t’ an d om; Ls cretehc annes}tl atfallle mmmorlf%/a;ﬂoot - lomce edeP Ozl.t S elxsresslc\:l Wlt.l (riougl mlcmt(,)p og@p Y hymenoides). Most active eolian sand deposits lie within Devils Playground, from south of Soda Lake to Kelso dunes, where they are .
\ S/ N K, : strongly deve oped baran gwaet roughout much o the extent of fan, less pronounced in .1sta an. o sott deve opment in a“?VG derived from Mojave River flood materials. Deposits also lie on lee side of large wash systems such as Fenner Wash where fine-grained Substrate materials
1. S i channels, and little or no soil development, which may be expressed as accumulations of silt in the upper horizon, in terrace deposits. wash materials are mobilized. Qaed, dune deposits Substrate materials (pre-Quaternary)— Shallowly buried rock and partly consolidated materials that lie under surficial deposits, and under
e i /M{ p Surtaces active on a decadal scale form tenages 10to 6.0 cm above actlve.channels. Deposits inset into most of older alluvial de?posns. Qye Young eolian sand deposit (Holocene and latest Pleistocene)— Eolian sand deposits that are generally inactive. Loose, well to moderatel pediment and hillslope veneers. Ages range from Pliocene to early Proterozoic. Units mapped with overlying hillslope deposit type (e.g.
W ! Surfaces commonly lack annual and perennial vegetation on surfaces active on annual to decadal scale, and moderately to heavil ‘ y / Y i ivided i i i i
Jy3 - habited wil Y Land ol perenniat veg o hainels act docadsl i 1’ k. P 31/ Iy Qyed well sorted, moderately to weakly bedded fine to medium grained sand. Sparsely vegetated, typically with perennial or annual grasses, Qha-mv) and colored accordingly. Subdivided into categories based on weathering and erosional products:
inhabited wit annual and perenmia vegetatmn.on Suriaces or channeis active on ccada fo centennial scale. Perennia Vegetgtlon and less commonly with shrubs. Little or no soil development. Dated in Kelso Dunes area as general pulses of eolian sand deposition
Eomfgoﬂly Conssts oflcmos;)tel?ush (Lqr T ea'mdentata) a/ild'Whltg bulslag.e g‘gﬁr 0§ {)‘1 411“’"0;“)- liur&;)s ae Pmﬂle 0 gooimg i{ld Z}_leet Qyer from 8 t0 10,3.5 10 3.7, and 0.5 to 1.5 ka (Clarke, 1994; Lancaster, 1995). Qyed, dune deposits. Commonly steep, well bedded, and pc Partly consolidated— Moderately to weakly cons.olidgted sedimentary d.eposits; locally ipcludes vqlcan'ic rocks or highly altered rocks. May
ow during intense or long-lasting precipitation events. Active channels inferted o be less than 1010 20 years orless based on flooding with corresponding steep slip faces; Qyer, ramp deposits generally on inclined surface over bedrock. Weak to moderately-bedded, may form badland topography. Weathered materials include common silt and clay. Typically Tertiary in age. North of the town of contains
lf)iequfncfyi ;ehnace ;f;((l) lquar deposits ml:lge %Om'lzobto LOO Ydeam bgsed on ﬂoo;illng ilief;luency ﬁozldalrré);mtqgmplhy ? (111{fere{;1; times, ?I'ld Vi be well- to poorly-sorted based on mixing with colluvial materials from upper slopes; Qyes, well- to moderately- sorted sand sheet the 4.83 Mg Lawlor Tuff (A. M. Sarna-Wojcicki, writte.n commun. 2003) interbedded with lacustrine sediments and alluvial fan gravels.
PIID unal of [5th and 20th century tracks an tm_l s y't &se epos1ts.‘ Qaag, alluvial fin composed p ominately o casts m granitic deposits generally forming sub-horizontal surface over unconsolidated deposits General unit may be mapped as QToa by some authors in parts of the map
~~~~ source that westhers to gIus. Sur[?ce undulzting with smogther mictotop ography than unit Qez; depths of channel incision is smaller Qie Intermediate eolian sand deposit (late to middle Pleistocene)— Eolian sand sediments that are generally inactive, characterized by one or mv Mafic volcanic rocks— Volcanic rocks less than about 68 percent Si02, such as dacite, andesite, and basalt. Includes flows and ejecta.
typ1ca1.1y 1040 cm separating acive surfaces fro.m centennial active surfaces _ ' more B, horizons and calcic horizons. Surface very flat and moderately compact. Sparsely vegetated Weathered materials include common clay; alluvial fans with mafic volcanic source commonly very bouldery
Qya Young alluvial fa‘n deposit (Holo'cene anq latgst Plel‘stocene)— Alluvial fan deposits Chmeﬂ@ by surfaces that are abandoned or receive Mixed Eolian and Alluvial Deposits fv Felsic volcanic rocks— Volcanic rocks greater than about 68 percent SiO2, such as rhyolite, rhyodacite, and felsite. Includes flows and ejecta.
Qyad flood mategals ona c.entenmaI 0 mlllenp%al basis. Moderately- to poorly-sorted, loose to slightly compact, sand and sandy gravel. Qyea Young mixed eolian sand and alluvial deposit (Holocene and late Pleistocene)— Eolian and alluvial sediments that are thoroughly mixed, Weathered materials include quartz, feldspar, and clay
- Eogrs.er-gmmeedalfspem'alg near1 non-gsrar}llt(lic m;)untam ﬁonts. wheIF1b0u13dem aEd l:gbb}gs are comrankoré. No odr veg/ \A{eall: des::irt pave.menlt. with eolian processes dominant. Deposit predominately loose mixed sand with sparse gravel in interfingering, layered, or thoroughly mp Mafic plutonic rocks—. Plutqnic rocks less than qbout 68 percent Si02, such as gabbro, diorite, monzodiorite, syenite, and alkalic rocks.
y 01p1ept to weak vamish on c?sts. oil deve opment cgnmsts of 1 to cm.t ick incipient to weak fine sand an s1t. » and occasional mixed beds. Little or no soil development. Forms broad, flat surfaces with alluvial channels muted or invisible. Sparsely vegetated, . Weathered materials chiefly feldspar, amphiboles, and micas
Qyay pedd(?nlng of subsurface (gamb1c B) horizons, stage I calcic development. Microtopography ranges ﬁ*om. 2010 60 cm in much of fan, and generally with grasses dominant and commonly no creosotebush Felsic plutonic rocks— Plutonic rocks greater than about 68 percent Si02, such as granite and granodiorite. fpg, felsic plutonic rocks that
77777 - COnSISES ofmoderate'to faint remnants ofba.r and swale topography. Modgmtgly to sparsely inhabited W_lth creosotebush and smaller. Qyae Young mixed alluvial and eolian sand deposit (Holocene and late Pleistocene)— Alluvial and eolian sediments that are thoroughly mixed, fpg weather to produce grus, mostly Cretaceous in age. Weathered materials chiefly quartz, feldspar, and micas
yao sﬁmbs,1 ty};l}?llly Whlte bursage. Can EOEta;nllabupd@t patches of crypt0b1:‘t110 soil ;msts. Sunﬁces. ti/glcally 0.3 to .1 5 1(111 sbodvcl:) a'm;{e with alluvial processes dominant. Loose, gravelly sand with vague to well-defined thin bedding. Little or no soil development. Forms o Siliciclastic rocks— Silici'c sedimentary and metamorphic rocks, such as sandstone and quartzite, shale, and siltstone. Weathered materials
Qyag channess. 1S upltcan contain any o thefoflowing: Qag Quay, Qyao, Qy - Qyad, young alluvial deposits ommate. y aeons Tows flatter surfaces than alluvial systems lacking significant eolian sand because eolian sand additions mute topography. Sparsely vegetated commonly quartz, silt, and clay
— of :)oulliiery,dmatnx'-s:(f;ﬁ)gnetili r{l;tena(lil. .}zar anq swale mlilmtopogl?ghy is zveﬂ proEouncedC on the ordler of0.5 to& mfh}igh..é\/lapped with grasses and shrubs, generally supporting creosotebush communities. Contacts with units Qyea and Qya gradational mr Metamorphic rocks— Metamorphic rocks of complexly mixed lithology, such as gneiss, migmatite, and structurally mixed rocks. Weathered
—————— yaod only where etermnin om e §tu y; dep 0Sits &% My more widesprea than shown. wommon along west side oL Frovidence . Qiea Intermediate mixed eolian and alluvial sand deposit (late to middle Pleistocene)— Eolian sand and alluvial deposits that are thoroughly materials variable
Il;/l(?ll(linglllns- anlﬂ ﬂlUVlaLdep(I)ISItS dommatidey ﬁﬂ;}ém}ineg sedlmerllts in the T)thre?e distal POI’[IOH;OH&US or whe;re wash depom;si mixed, with colian processes dominant. Exhibits inconsistently developed surface pavement and B, and calcic horizons. Forms ca Carbonate rocks— Carbonate-mineral rocks such as marble, dolomite, and limestone. Weathered materials include common silt
u(li . Sdon'tt(l)lp alYaS (siuc ait eétennmus 0 enallller i Ellsd' qinmon Y \éely su ltl}? tlfllim(itopogiap fy’ vliré;parszy orunrdegetat moderately compact, very flat surfaces with sparse vegetation. Contacts with units Qia and Qiae or Qiea gradational over tens to
L and mixed with eolian deposits. Qyay, younger alluvial deposits, mapped as areas that lack deposits of unit Qyao. Qyao, older youn
,,,,,, T alluvial deposits characteﬂzed b 1);0y5 ym2 itches of weali}; to modgrlzttel developed aveme}:nts with weak vamish gn clasts the}llt y hundreds of metes : : : Explanatory notes
____________ JQiaDig .\‘.- . devel epos h’ Soil devel y nep flio4 h'}L A hor Y " pb' P B hori o I calcic hori Qiae Intermediate mixed alluvial and eolian sand deposit (late to middle Pleistocene)— Alluvial and eolian sand sediments that are thoroughly
i, ) Deevi)(s)'lzsvili:leltsirito gid ez'e op(rzr.le)n(ticonslltsts Od tyto' ﬁmt 16K/ vd(l;nzon, we dcam 1: t?y o ong;’ stz;g; t;) Dciezctoszoil.lo ‘ mixed, with alluvial processes dominant. Gravelly sand with vague to well-defined thin bedding. Exhibits inconsistently developed Mapping methods
o i er (e.g. Qia) deposits and typically are incise ounger deposits (younger Qya and Qaa). Dated at about 10 ka Cp : : IR
\\\\\\ . ell bypOSL et n ea% o wrfofFenner (SlilannZn M wri}t]te}; co I%l N 2% 03: s (o t% and licon groundwater discharge surface pavement and B, and calcic horizons. Forms moderately compact, flat surfaces with sparse vegetation. Contacts with units Qia This map represents primarily new mapping at the sale of 1:100,000 by standard field methods and interpretation of remote sensing
e ’ ' ’ ’ and Qiae or Qiea gradational over tens to hundreds of meters ; i i i i i i ini iti
A } deposits dated at 13 ka by luminescence methods (Shannon Mahan, written comm. 2000; see text) in lower Kelso Wash just north of the Qae or Qieag : ' Groundwater Discharge Deposits 1mafges }ncltl;dlng aedrlal .Ilalzlotoglraphy indLLantqsat 7 1fn{1‘agl(elryi) Flel(ltm ethods 1rt1;1gdel<li examlgnslg tl};gégglorglﬁology, landscalgeipsosll(t)lon, ;
: K . . . . . . surface features, and soil development. Locations of field observations were typically recorded wi with an accuracy of + 5-10 meters.
) :;ioQia‘ s ng area. ?/[Tpp e(;i;)nly whqe detenmr}]led fron;lﬁeld study; (;eplgsns arzn;u;h moze mdes%rea('i}:han slilown. Qyzg’ allfu\}rllal falll deposits Qyg Young groundwater discharge deposit (Holocene and late Pleistocene)— Silt and fine sand in zones of former groundwater discharge.
{ ¥ 1 : 7 ESS;EIO) 0 ;asltsd T gramtic' sou;:lft 'aglweatd s to_ g'mi.t ueZlC(e undu agﬂghaz smoolt (;Vlt lsme?i o mggn}llm 160 ctann?t L Commonly forms light-colored, flat areas or dissected badlands. Loose to compact silt, fine sand and calcium carbonate materials. Composite symbols
_ A n. Soil development is weak with sandy incipient to weak sand and silt A, poorly developed cambic horizons, stage I to e : : ‘ T, : P , . . , . . L
I S U R ) Ve TR 2 e .- N G W A T U Wt o 7 o ot o W W W B~ DY T AN B {71 L N2 vl o/ S G W TR Y SZA-NANE S, N = 1 YRS S S 1 calcic horizons. Su Ifacei typically 20 to 50 cm ;{)ovep active channels. Verv commo 1113 dmgnslo . (?f Cretaccous omnite outc%o S Commonly exhibits capping massive to punky ‘popcon-like’ calcium carbonate in upper exposures above fine sand and silt with diffuse Surficial geologic units commonly exist as thin (<2 m) veneers over older units. In areas where this relationship is common the
- Qhat@mv o : pically = cs. very P 0us 8 ps. calcium carbonate. Soil development similar to unit Qya, but horizons may be shallower in places due to effects of calcium carbonate nit desionat h th ted by a slash (/). Th Ivi it is indicated first. Th /Ooa indicat
; o Qyaog, older young alluvial deposits made up of clasts from granitic source that weathers to grus, characterized by weakly developed . : : . . : : : unit designators are shown on the map scparated by a slash (/). The younger, or overlying, unit i indicated first. Thus, Qya/Qoa indicates an
) ’ ; . ) A ’ X and fine-grained materials. Soil development commonly more pronounced than unit Qya in finer-grained deposits, and less developed in h f lluvial fan deposi lies old alluvial fan deposi indi
avements that generally lack vamish. Soil development is weaker than Qyao, paticularly as weak sandy A_ horizons. Mapped onl area where a veneer of young alluvial fan deposits overlies old alluvial fan deposits and Qya/fpg indicates an area where a veneer of young
\ \ ph L % o z W sud : it p A Crnite M P . Y ' YA, | ad ) pph Y more massive carbonate exposures. Amount of vegetation depends on extent of calcium carbonate, but is generally sparse. Dated at 9.5 alluvial fan deposits overlies felsic grussy granite.
) ‘ ) where ete@1ne m et stu y(m.osty mn t. e northwestem Granite Mountains); epos1t§ dre Much More Widespre than shown to 10 ka near the town of Chambless (Shannon Mahan, written comm. 2003; see text), wetland deposits in lower Kelso Wash dated at 13 The lateral f individual deposits i 1 1l that each deposi indivi
e ) s S ! Qia Intermediate alluvial fan deposit (late to middle Pleistocene)— Poorly sorted, sandy gravel alluvial fan deposits charactetized by surfaces to 14 ka by IRSL (Sh Mah it 2000) ¢ lateral extent 0" mdrvidua Cposits 15 COMIMONLY S0 Sha t at each deposit cannot be shown md1v1d‘ua1.ly atthe databgse map
.\. y %--“*-;"~-——‘T\, Qiag abandoned for tens of thousands of years. Compact. Characterized by moderately- to well-developed desert pavement with moderate to Y o S, W comit Playa Deposits scale. A;ebas mald eup of(dt;pogltﬁ t}(lm small o show gldlv1q111glly(§r§pres?rn}:1ng gl ore ﬂ(l;n .20dpercent of the ar'e;)barehlgdlcateg gy dgp OSIFS d
=3 N e Xy A iy o L A s ayara, L [ FRIAECHdAN T gyardia © A A0 U | Quawe o . . o ) . separated by a plus sign (+), with the most common deposit listed first. Thus, Qya + Qia indicates an area with both Qya and Qia deposits an:
N ) S“"Pg vamish on clastg, and fiat smooth surface that is partly incised by namow channels. Welldeveloped platy 4-10 cmn th],Ck A Qyp Young playa deposit (Holocene and late Pleistocene)— Playa deposits that are rarely flooded. Composed of moderately- to well-sorted silt, iated surf d th i ia: its i
| associated surfaces, and that Qya is more common than Qia; other deposits in the area compose less than 20 percent.
y p p p
Qiao horizon composed of silt, very fine sand, and clay. Moderate to strongly developed B horizon and Stage I+ to Ill+ calcic horizon. : : : -
rrrrrrrrrrrrrr P * vamish, and A_horizon subdued to absent at high atudes (above oximately 1100 i) B.horizon typically thicker at G clay, commonly compact. Generally flat, to very gently undulating and lacks vegetation. In Bristol Lake, age determinations are
A Qiaog h?lv}?mlep ,d : N horizon thin. V. : i g fat surfaces wih PP b hy hite b * thyP Y » difficult due to disturbance and diversion of flow from mineral mining operations; much may be active. Qypf, playa fringe deposits of Conventions for erosional environments
i 1g. ?mu ¢, calcic horizon thin. Vety sparseyvegetate. pn at s.u X £ wilh creosofcbush, white ulsag?, an ; OJaV? yucca'( e complexly mixed eolian, lacustrine, playa, alluvial, groundwater discharge origins. Forms low gradient surface that is moderately well Erosional envi h i derlain by bedrock. and pedi ; i
schidigera), mor densely vegetated along rounded trnsitions to incised areas. Moderately vegetated at high ltitude with Mojave yucea : rosional environments such as mountains, areas underlain by bedrock, and pediments are widespread and represent generally thin
Qha/QTmiiom ,, . e . . o vegetated by grasses with sparse creosotebush surficial sediment distributed irregularly among rock exposures. Materials in mountains are largely formed in place by weathering of bedrock,
<2 N AV ARV e e e e NS Rl s N R e = B B B T e N N R blackbrush (Coleogyne ramosissima), and Joshua tree (Yicca brevifolia). Qiag, alluvial fan made up of clasts from granitic source that Axial Valley Deposits but mav be § ed short d tgu l})/ . i il d fluvial We desienat ghy terial }‘)‘h'll ly feri lg” Al
a . . . . . ut may be transported short distances by mass-wasting and fluvial processes. We designate such materials as “hillslope materials”, regardless
weathers to grus; surface commonly is poorly developed with weak to no pavement and A_horizon; B horizon well developed, calcic . . . . . o . . . . Y P y g P g P 18
horizon mn ges fom stace Il o TI +yan dpma }l])e 3 nf below the surfice (I))iao older intermediate allu\tli o denosits: su rfacel:z omssion of Qav Active valley-axis deposit (Holocene)— Fine-grained deposits in valley axes characterized by anastomosing washes, diffuse interfluves, and of transport mechanism. Thicker, areally consistent, and mappable hillslope sediment is distinguished as colluvium and landslide deposits.
on rang g andmay " ’ " deposits; P complexly interfingering wash and eolian sediments. Composed of loose moderately- to poorly-sorted fine gravel, sand, silt, and clay. Pedi lassified into th ies based on d f dissecti hpedi i i indi i
2 main types: degraded pavement including exposure of the A below disaggregated pavement clasts, or i the presenice of a moderately- ediments are classified into three categories based on degree of dissection. Both pediments and hillslope deposits are indicated in the map
"""" pes. degraded p : g xp v Hisaggregaled p ’ PIEs oy Active channels typically lack vegetation, older terraces commonly inhabited by moderately dense vegetation such as creosotebush, it with underlying bedrock drock is classed i its based i iti i isti
developed intact pavement, B, horizons are thinner than for younger Qja deposits, to narly absent, Both types with extreme rounding of : ha crately d tion s : unit with underlying bedrock type. Bedrock is classed into ten units based on chemical composition and weathering characteristics.
incised edoes. Stage I fo IV-lkcalcic horizon. Modemately vegetated with similar assemblages as unit Qia, but may be more dense white bursage, cheesebush, smoke tree, and annual grasses. Areas with increased colian activity may be inhabited by perennial plants Pediment surfaces are gently-sloping erosional surfaces: substrate materials indicated after hyphen (-) in unit symbol. Examples of
ges. Stag : ' yveg ) ges as | 4, but may be o such as desert trumpet (Eriogonum inflatum) and grasses such as galleta, and annuals such as skeleton weed (Eriogonum deflexum). di be found at the Grani ins. th ills. and i
Mapped only where determined from field study; deposits are more widespread than shown. Qiaog, older intermediate deposits made u . . : . . pediments can be found at the Granite Mountains, the Fenner Hills, and the Old Woman Mountains.
frl)p o Y whete b X y,. dp ded weak P i m0d i 1“1;;1 loned A hori P " P Contacts with active wash and fan deposits commonly gradational and somewhat arbitrary. Surfaces are prone to flooding and sheet
2 cz;stsed ]1311 f"‘?‘t‘c squ}:cest aItHweellt.erdto glrus, e l\jl wed palveml:nts(;mt moélg' toﬁv&;z e(\lfe oped A, honzon, Wefk- flow during intense or long-lasting precipitation events Quaternary faults
ol evel ;)1; dt or'1tzon.\:lv(1ltl :tage 1 clillc%cmeve opmzﬁt. ' laf;;g ! only wi here ete'n:éli) b nl;d ed study e bandoned sut Qyv Young valley-axis deposit (Holocene and late Pleistocene)— Fine-grained deposits in largely inactive valley axis locations characterized by Faults that ruptured Quaternary deposits are recognized in the southwest portion of the map area. From east to west, they are the
116°00" @ A fg;;ain agouel]();;sn r(::lu o Zrob:;::nyas :fltse:r ;:;2;1 ( ;lg ;e; Poor?p 0:(::;; :;;%?;d mZ/elegcome acr?:(l)n\jgf :en?elil edonéorilmoiels forms Qyvo anastomosing washes, gentle interfluves, and complexly interfingering eolian sediments. Composed of loose moderately- to poorly- Bristol-Granite Mountains, south Bristol Mountains, Broadwell Lake, and Ludlow faults. Each strikes northwest and has dextral offset. Fault
Geology by David R.Bedford, David M. Miller, and Geoff A. Phelps, 2001-2005 oa | % b liy gb’ o hes f I '}llfan g ﬁo’ P dod. decoly i ‘ i V! b sorted sand, silt and clay. Soil development similar to unit Qya. Moderately vegetated with creosotebush communities, and eolian- patterns and timing are discussed in the text.
Modified base from U. S. Geological Survey, 1985 ! ' ' Qoad Faleco ored ba enaza ove actlre Washes llln lupp e.r p;uts ot afluvial fans Iflear moiptin hnts or round.e ’ e&p Y 1ls\iecte feane Y;’lt related grasses such as galleta and desert trumpet in eolian-rich environments. Qyvo, older valley-axis deposits characterized by
Projection, zone 11 Universal Transverse Mercator ' 1tt;0r no @mnant eposﬁmpa geomorphology, a lew m.eters fo tens 0 mf:tem igher ¢ an summounding suriaces. ost upper sol moderately developed B, and A, horizons. Deposits located locally under parts of Kelso Dunes, as observed by the authors of this report .
1C izrlzoﬁssnznzrg?;y;?ogs'ﬁn% tors INTERIOR—GEOLOGICAL SURVEY SCALE 1:100 000 Qoag horizons stnpped off by erosion but commonly h.as sup‘enmplosed weak 50{15 developeq dl@tly pe®03101c hon?on. In places may have and Yeend and others (1984) Line Symbols
1'_| _ '_(') 1 2 3 4 5 6 7 8 MILES IL1I remnant vamished pavement clasts at the surface, including disaggregated pieces of calcic horizon, with a very thin or absent B horizon . . .
V. LILII . suggesting the surface once had pavement characteristics that have since degraded. Stage IV and greater calcic horizons 2 to 6 m thick. Erosional Surfaces and Related Hlllslope DCPOSltS
1 1 2 3 4 5 8 7 8 9 10 KILOMETERS > L Index to Mapping Moderately vegetated. The 0.74 Ma Bishop Tuffis deposited in lower part of the unit in the westem Providence Mountains (McDonald Hillslop'e environment—' characteri.zed by patchy distrihution .Of bare rock, thin deposits weathered from rock, and materials transported short Contact — Dashed where locati i
14 I. D.R. Bedford 2001-2005 and others, 1995), and is the only age control in the map area. Qoad, old alluvial deposits dominated by debris flows of bouldery, distances by gravity and carried by water. Identified with appended substrate rock type (following hyphen in unit symbol). Divided [ G(r):dziio;al ??oztaz fgoazz ;?,E;Ielcerazgtional with eolian contribution over laree distances
= II. D.M. Miller 2001-2005 matrix-supported material. Mapped only where determined fom field study; deposits are much more widespread than shown. Qoag, old nto: ) Fault — Dashed where locati rtg' dotted wh J ied wh g ¢ rtai
g 1 I1I. G.A Phelps 2001-2004 alluvial fan made up of clasts fiom granitic source that weathers to grus; surface commonly modified by overland flow and lacks A Hillslope Deposits T T o rautt— Lastied where focalion uncertain, dotled where covered, quetied Whete existence uncertain
: IV. M Dot 1904 horizon; B, horizon rarely remains, pronounced stage Ik+-IV-+ calcic horizon. Typically decply incised and rounded with moderate Qha Abundant hillslope deposits (Holocene and Pleistocene)— Hillslope materials such as colluvium, talus, weathering products, and landslide
= . cbona ; deposits; disaggregated cover greater than rock exposure. Generally less than 2 m thick or patchy distribution with small fraction of area .
° ° ° ° ° ° ° vegetation p 5 .g . 5 P . Y P v . . Point SymbOlS
APPROXIMATE MEAN Prellmln ary SurﬁCI al GeOloglc Map D atab ase Of the Amboy 30X60 Mlnute Quadrangle’ Callfo rnia Extremely old alluvial fan deposit (early Pleistocene to Pliocene)— Alluvial fan deposits characterized by complete lack of original landform covered by deposits thicker than 2 m. Example color given for subsFrate type “fp”, see Correlation of Map Units for all unit 0010?5
QToa and general lack of soil horizons at the surface. Poorly sorted compact bouldery gravel and sand. Forms deeply dissected temane with Qhs Sparse hlllsllope fleposns (Holocene and Pleistocene)— Hillslope materials such as cqlluvmm, talus, Weat.hen'ng products, and lan@shde Field Observation
hme or 1o emnant dep051't1.0na1 geomomhology; deposits gene@lly did not form in present topography, as indicated by source degosns, dlsag“gre”gated (c:overlle'ss thafn rock ex.posfure.1 lGegeraliy less than 2 m thick and patchy distribution. Example color given for O Field Observation including Particle Size Sample
QUADRANGLE LOCATION By directions or clast composition. Younger, supetrimposed, soil horizons locally developed, and may have several sets of paleosols exposed substrate type “fp”, see Correlation of Map Units for all unit colors . L . .
in wash-cut profiles. Moderately to well vegetated. Between Lava Hills and Bristol Mountains, commonly contains thick calcic hotizons Field Observation including Vegetation Measurements
. . . and is distinguished from unit Qoa by generally deeper dissection and presence of abundant exotic thyolite clasts ©  Field Observation including Vegetation Measurements and Particle Size Sample
David R Bedford, David M Miller, and Geoff A Phelps ; Qouby generly dep ’ Y
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