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/// 1Springs i (A \,/ & v [ f@/ﬁj o of Avrtificial Fill - deposits of fill resulting from human construction, mining, or quarrying activities; includes deposition of sediment occurred in the geologically recent past. The focus of this project is on Quaternary
{ & SIS \\ = ;':v;‘f,',‘;",' e , P ;‘3‘,:, Y / engineered fill for buildings, roads, dams, airport runways, harbor facilities, and waste landfills (Q) surficial deposits (less than 1.8 million years) on alluvial fans, floodplains, and in basins where such
// J ‘J,\ 2 !:; \'\; \\/( Qsh {@ /’R\ » /'@l"ﬁf%’zé) Ta‘/; Q=5 Undifferentiated Surficial Deposits - includes colluvium, slope wash, talus deposits, and other surface clieposits. are subject to a number of geologic hazards including flooding, grlnplificat.ion of seismic shak?ng,
Qw // I Qf i\\{" / N [ fER N h’if f'&@wf ¢ q Qsu | geposits of all ages; generally unconsolidated but locally may contain consolidated layers liquefaction, and collapsible soils. In general, areas of most recent deposition during Late Holocene time
’ = ‘\ I ~FaHabra [ = RN 2 (within the last 500 years) have a greater potential to be areas of future flooding and deposition than
7 A % \‘/ S ’ X ‘g\ AN 5 Landslide Deposits - may include debris flows and older landslides of various earth material and those underlain by older surficial deposits.
S= i s N movement types; unconsolidated to moderately well-consolidated
; / NN M \/2 \"‘
B 5 \ R . .
/ ) s Ay S Beach Deposits - unconsolidated marine beach sediments consisting mostly of fine- and medium-grained, Project Overview
‘{ N \)\ ! \ﬁQvof§ € well-sorted sand
I8 h\ 4N o R \ L i 33°55' . . , , Lo , This 100,000 scale map of Orange County was derived from the detailed Geographic Information System
\\ ) - I N RN 1 \ M \(ﬂ @ Alluvial Wash Deposits - unconsolidated sandy and gravelly sediment deposited in recently active GIS) b d logic dat t iled by CGS f t hiah luti loqi . ilable f
\ J’/ = ‘/ i Q / = ~’>"J channels of streams and rivers; may contain loose to moderately loose sand and silty sand ( ) ase .geo F)gIC aia set compiie y rom recent nig reso.u Ion. geologic mapping availa .e or
d \ ‘ N K\ Qof (X o southern California. The GIS database merges more than 2100 geologic units from source maps published
& |\ IIE< SN \%\% ¥ V\ | N - Alluvial Fan Deposits - unconsolidated boulders, cobbles, gravel, sand, and silt recently deposited where a primarily by the U.S. Geological Survey (USGS) and by CGS (Source GIS Database) into a common format that
‘\\ : II == T \\\\ "{‘N fiver or S;;%ﬁg;j“‘zig;w amcggf'gsﬁl%e::]‘i{ﬁ;nczgﬁgn?Sse%di'r;"eenq‘typ'ca”y deposited in a fan-shaped cone; depicts 40 derivative categories of surficial deposits and bedrock for the entire area (Derivative GIS
[ ]/ = n Qyf Ril‘ 3 N Y o ((\ g y g Y y Database). Quaternary surficial deposits are divided into 28 categories modified from the methodology of
5 4. = (=il b ) AN A \, Alluvial Valley Deposits - unconsolidated clay, silt, sand, and gravel recently deposited parallel to Matti and Cossette (2007), the Southern California Areal Mapping Project (SCAMP, 2000), and the USGS and
[ Feramoupt \\j\ = I} = = 77 3 S SN GRS Qa localized stream valleys and/or spread more regionally onto alluvial flats of larger river valleys; sandy California Division of Mines and Geology (2000). While specific variations in age and physical
¢ Beliflower + 75 SRR e T S L SR Y sediment generally more dominant than gravelly sediment properties exist within units on each source map, CGS retained the basic premise of Matti and Cossette
U/ N§: ) (S =7 [~ 3 A avofl{ ", ~] Lacustrine, Playa, and Estuarine (Paralic) Deposits - mostly unconsolidated fine-grained sand, silt, mud, (2007) that surficial deposits within each of the Quaternary derivative map units formed during a
e Yy NIME. : ] = W A 7S -9 ] and clay from fresh water (lacustrine) lakes, saline (playa) dry lakes that are periodically flooded, and particular range of geologic time, have a similar origin, and have generally similar physical properties.
i ) == \V\B oWy 5 ! estuaries; deposits may contain salt and other evaporites Within the 28 derivative units, progressively older surficial deposits are typically better consolidated
“' ] A ‘\_ % : \\J | \2 it B Q Eolian and Dune Deposits - unconsolidated, generally well-sorted wind-blown sand; may occur as dune and more highly d!ssected by erosion, have more deve|0ped and/or erOdeq 30|I.proflle.$ .Wlth stronger
! { = = \ Ar‘[q"sia i S ,,A\/fﬂ/it\1~(\5'nc/—(%§i”ﬁ—l = ~€: ] forms or sheet sand degrees of weathering and surface armoring, and occupy a higher topographic position within alluvial fan
/ ’ | ( = ; \/ S TR ok @ =) "*' e and floodplain terrains. Geologic bedrock formations from the source geologic maps are divided into 12
/ | ” { \ \ ==H [D % i ny"'\\:, Holocene to Late Pleistocene (Surficial Deposits) categories on the derivative maps, based on age and rock type. CGS rectified inconsistencies along the
=g * g /e<(/vood \ = ) = boundaries of mapped areas to create a seamless Derivative GIS Database, but retained links to the
"« ‘? ‘ : \ [\_,‘ QY""' ]  Young Alluvial Wash Deposits - unconsolidated to slightly consolidated, undissected to slightly dissected original mapping in the Source GIS Database so that the more detailed basic geologic information can be
— x | / ) \\\ e SN zﬁggﬁ:’lgd gravelly stream bed sediments in marginal parts of active and recently active washes and river retrieved. Correlation of equivalent deposits across the whole southern California project area is
—T] 77‘/ | o | . j i represented in the GIS table entitled Correlation of Derivative and Source Geologic Map Units.
i 5 L/O i Pl Qvf Young Alluvial Fan Deposits - unconsolidated to slightly consolidated, undissected to slightly dissected
( Borthi \) \‘ [ N\‘  =elli N ( Y boulder, cobble, gravel, sand, and silt deposits issued from a confined valley or canyon orange County
Lake X : INC ‘
[ N -1 Young Alluvial Valley Deposits - unconsolidated to slightly consolidated, undissected to slightly dissected ) . ) )
W / vy 33°50' CQyas] gy, gilt, sand, and gr);vel’;long stream valleys and allu%ialyflats of larger rivers o Orange County lies within the northwestern part of the Peninsular Ranges Province. The northwest
- N S5 third of the county consists of low-relief coastal plains of the southern Los Angeles Basin, while
¥ £ aQyl Young Lacustrine, Playa, and Estuarine (Paralic) Deposits - unconsolidated to slightly consolidated, the remaining two thirds are dominated by hilly and mountainous terrain. Areas of low relief are

T ‘ ; o =S 32gfssifscﬁdvgorizt%ht%gésseCtedf'”e'gra'”edsa”d'S'“' mud and clay from lake, playa, and estuarine densely populated and/or rapidly urbanizing. When seasonal wildfires in the area are followed by
p ‘ it i e heavy rainfall, devastating debris flows and debris laden floods may occur. The Santa Ana River flows

L Ty CarbonCleek ¢ " Qye| Young Eolian and Dune Deposits - unconsolidated to slightly consolidated, undissected to slightly through the northern third of the county. Most Quaternary fluvial-related surficial deposits in the

. wiei?” .  dissected wind-blown sands quadrangle originated in the drainage basin of the Santa Ana River (Morton, 2004). Smaller alluvial

. . o . fans border the west side of the Santa Ana Mountains south of the Santa Ana River and Santiago Creek.

= Signal Hill Late to Middle Pleistocene (Surficial Deposits) Young alluvial valley deposits along Trabuco Arroyo and San Juan Creek, in the southern part of the

Iz ; . . . county, are also subject to flooding, deposition, and erosion.

5 N QQW Old Alluvial Wash Deposits - slightly to moderately consolidated, moderately dissected sand and gravel;

Y& s g Zill y , = ..* . typically elevated above modern washes . . L . . .
4’@(@ SO < @gs AItOS;\_\J ‘;“ ypiealy In preparing this derivative map of Orange County, CGS used geologic source data compiled in
< 7 ) A SN/ A% ,(";‘sj })l,f Qof Old Alluvial Fan Deposits - slightly to moderately consolidated, moderately dissected boulder, cobble, digital format by Kennedy and others (2007), Morton and Miller (2006), and Saucedo and others (2009).

NG i,ﬁr I ,,g_..f&//‘wg( ol gravel, sand, and silt deposits issued from a confined valley or canyon CGS retained the boundaries of Quaternary age surficial deposits shown on the source maps with very

i L2 f f’ pf%@dg d old Alluvial Vallev D its - sliahtlv t doratel lidated. moderately dissected clav. silt. sand few revisions. Quaternary surficial deposits on the source maps are represented on this map by 21 of

P 9 ""11'" Qa | ang gral\’,‘é'laaloﬁg?{reaerg?z”:y'ss;gd ;Iu?,gf’fla‘i;aoﬂ;fggfﬁv'efse » moderately dissected clay, sii, sand, the 28 generalized project derivative units; boundaries of more detailed source map subdivisions are

= = > s SR shown without label within the generalized derivative unit. This indicates more detailed geologic

5 e Kl ELAEE=Y ,/:“‘/\\44 /) //‘ O Qol Old Lacustrine, Playa, and Estuarine (Paralic) Deposits - slightly to moderately consolidated, moderately information is available in the Source GIS Database. For example, an area designated Qyf (young

o, 2 Al e e e == % ’A I’ dissected fine-grained sand, silt, mud, and clay from lake, playa, and estuarine deposits of various types alluvial fan) on this map may have been further divided on the source map as Qyf1, Qyf2 and Qyf3 to
> 3 5/”/2//{ C/p = E/’/i/'/ﬁ"‘ distinguish different depositional surfaces and compositions. Bedrock units identified on the source

s NG AT stéfé st -,\>z;\¢‘/ztflz/1(f/ }/)’:' [ { 0 Middle to Early Pleistocene (Surficial Deposits) maps are represented on this map by 11 of the 12 project derivative bedrock units (see Map Units and

’ 1 p % I = nster-{ ! { . i — H H ] H H H
;o '7‘;’/7;961 o =T 5, LA ,,’ 1k \,/ //// ] ] . . . Correlation of Map Units). Quaternary surficial deposits and geologic formation names on the source
P = 4 AL E o Quof ;’aer':’d’ 2':d‘\s'i'|:“d’;a'o':;i‘t's‘ gsel’::j‘}trzmrzocdoe;ﬁ;‘zé’ :/(;I\Il\éenz)crocnasr?lfr?ted‘ highly dissected boulder, cobble, gravel, maps are correlated with derivative categories used by CGS in the Geologic Labels GIS spreadsheets for
L4 Ny Chaffee : 33°4%' ’ P y y the Long Beach, Santa Ana, and Oceanside 30’x 60’quadrangles.

S “‘.‘ :' /s :‘\/S/and Quoa Very Old Alluvial Valley Deposits - moderately to well-consolidated, highly dissected clay, silt, sand, and
.&af;“\ 22 f ‘: o7 gravel along stream valleys and alluvial flats of larger rivers; generally uplifted and deformed This map, along with others in the Geologic Compilation of Quaternary Surficial Deposits in
% Z/ E W Very Old Lacustrine, Playa, and Estuarine (Paralic) Deposits - moderately to well-consolidated, highly Southern California Derivative GIS Database, is regional in nature and should not be used as a substitute
. * E I ;/) 3 ,,.!’ X Qvol dissected fine-grained sand, silt, mud, and clay from lake. playa, and estuarine deposits of various types for detaﬂgd geolog|c. studies in any specific area. It is intended pnly for rapid |dent|f|cat|on of
L o 0% Y = Wit ﬁ;;‘ﬂ?:\‘ areas subject to previous and potential future flooding and other geologic hazards on alluvial fans and
AR Surfside [F10 ‘ y g A [N .
\T LN o 7 7 . ( g it ( el A Quaternary (Bedrock) floodplains.
af E - : 0 4 ' ; N Y “-‘ _" \5 Qss Coarse-grained formations of Pleistocene age and younger - primarily sandstone and conglomerate
/ | Fe At : E
0 nQyl ,‘ Qya = ny/{.‘ (C Qsh Fine-grained formations of Pleistocene age and younger - includes fine-grained sandstone, siltstone,
=N Qy! ¢ Fount.él'm Vallley (1[5 / oS mudstone, shale, siliceous and calcareous sediments
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N\ "_‘“x B It Qol = X ? A3 Tss Coarse-grained Tertiary age formations - primarily sandstone and conglomerate
\ Ri‘%*‘\ [ i ot ; (L) N DIGITAL GEOLOGIC DATA FILES USED IN GIS COMPILATION OF QUATERNARY UNITS
\j{ O ':{:\:& \i// Qol (il Bt i N (i’:, Tsh Fine-grained Tertiary age formations - includes fine-grained sandstone, siltstone, mudstone, shale,
NN - =2 ,g@'-:}@gg' < siliceous and calcareous sediments Kennedy, M.P., and Tan, S.S., 2007, Geologic map of the Oceanside 30'x 60" quadrangle, California:
¢%\ LN \\~§ ¢ ,,.;-v @:‘\ B ortiary age formations of volcanic origin http://conservation.ca.gov/cgs/rghm/rgm/Pages/preliminary_geologic_maps.aspx: California Geological Survey,
ol g TN < s Q\Loa &Y// gy i e @, (/{(Q%(P N il vag 9 Regional Geologic Map No. 2, scale 1:100,000.
VA L ey o = Mesozoic and Older (Bedrock
vediell 7 )i 47 7o S esozoic an er (Bedrock) Morton, D.M. and Miller, F.K., 2006, Geologic map of the San Bernardino and Santa Ana 30' x 60' quadrangles,
A @u . Coarse-grained Cretaceous age formations of sedimentary origin California: A digital database, http://ngmdb.usgs.gov/Prodesc/proddesc_78686.htm: U.S. Geological Survey,
— + % < 33°40" Open-File Report 06-1217, scale 1:100,000.
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W ine-grained Lrelaceous age formations of sedimentary origin Saucedo, G.J., Greene, H.G., Kennedy, M.P., and Bezore, S.P., 2009 (in progress), Geologic map of the Long Beach
Kv Cretaceous age formations of volcanic origin 30" x 60" quadrangle, California: http://conservation.ca.gov/cgs/rghm/rgm/Pages/preliminary_geologic_maps.aspx:
California Geological Survey, Preliminary Geologic Map, scale 1:100,000.
pKm Cretaceous and pre-Cretaceous metamorphic formations of sedimentary and volcanic origin
s tinite of all REFERENCES USED IN PREPARING LEGENDS AND MAPS FOR QUATERNARY UNITS
) / =X "‘l \(S erpentinite of all ages
2 w x) ?"S&“ \} = gr Granitic and other intrusive crystalline rocks of all ages Matti, J. C., and Cossette, P.M., 2007, Classification of surficial materials, Inland Empire Region,
L “QAQV}"’ = southern California: conceptual and operational framework: U.S. Geological Survey, Open-File Report (in
%1":‘“ P!/“}L}gg%‘%& i@ progress).
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MAP UNITS

Late Holocene (Surficial Deposits)

MAP EXPLANATION

This map of Quaternary surficial deposits in Orange County was compiled by the California Geological
Survey (CGS) for the Department of Water Resources (DWR) to assist in identifying where flooding and




