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LIST OF MAP UNITS
El Cajon quadrangle Ti Imperial Formation (Pliocene and Miocene)—Massive, poorly bedded,
Young alluvium (Holocene)—Sand, silt, and gravel in modern streambeds gray, feldspathic arenite in lower part; rhythmically bedded, gray, silty
S . . dst d fi rt ite i iddl rt; siltst d [
and washes. Includes recent material accumulated on active alluvial mucstone anc vety |ihie quartz atemite in middie par, SUsions an Kin
fans sandstone interbedded with massive biostromal limestone and
1 ite i rt (Woodring, 1932). Two | rt
Colluvium (Holocene and Pleistocene)—Sand and gravel of slopewash, rcja(;ierfg}lsaje;?s lneﬁpgirizioémgﬁnimg’ ). Two lower parts are
debris-flow, and talus deposits. Grades locally into younger alluvium . P bper b .
a d older alluvi a Tic Fish Creek Gypsum (Pliocene and Miocene)—Extremely pure gypsum
Alllgv;/::)nim oane(;a uzgﬁr:“(,isz undivided  (Holocene  and and anhydrite as much as 60 m thick. Rests unconformably on Kip
. ’ . . basement or conformably above transitional marine mudstone.
;’el;;sr;(;zf;e)—Younger and older alluvium and colluvium not mapped Records earliest marine incursion into Salton Trough (Dean, 1988).
. . . Thin claystone interbed tai i icrofossils; intertidal
Landslide deposits (Quaternary)—Localized deposits of unconsolidated Spli 15[1 caysto neFm eroeas Corll\;.m fmare Ir\]n [CTOTOSSTS; I el 1aa d
to consolidated earth and rock materials that moved downslope as Tsm plit Mountain °r?“f““°“.( focene)— onmarine cong omerate an
Jandslides sandstone containing intercalated megabreccias composed of Kgm
Older alluvium (Holocene and Pleistocene)—Sand, silt, and gravel, crystalline rocks of Peninsular Ranges batholith. Lower P a.rt of uni‘F is
moderately dissected terraces in stream valleys Weli to p’oorly bedded’ dark-gray, boulder an.d cobble fagglomerate; mlddlelpart 18 1n.terlensmg
unconsolidated. In places, modern streams inc.ise older alluvium to as’ quartz arenite and olive-green micaceous shale, which contains lateral
' ’ . . interbeds of Fish Creek G ; rt i i
much as 15 m. In some areas, older alluvium grades into younger orerbeds of S reek Lypsum, UPPST part 'S Massive gray
v fanglomerate or megabreccia similar to lower part of formation Kgmg
a uviam . . . Alverson Andesite (Miocene)—Andesite; dark-purple-gray plagioclase-
Fanglomerate (Pleistocene and Tertiary?)—Conglomeratic sand and hornblende andesite interbedded with gray andesitic tuff. As much as
gravel fanglomerate; locally derived. Scattered deposits, poorly sorted, 120 m thick. In northern Jacumba Mougntgins unit is ﬂow- rock. breccia
weakly indurated. Unit also includes debris-flow deposits and small . . . o . . ’
Jandslides. S J " K Fancient drai volcaniclastic rock, and air-fall deposits; flow rock is basaltic. Basalt Kgmg
andshides. 50me Ceposits mark courses ot ancient dramages yielded K-Ar whole-rock age of 16.9 + 0.5 Ma (Hoggatt, 1979)
Sun Diewo Emb ) - Jacumba Volcanics (Miocene)—Alkalic and tholeiitic basalt flows,
an rego Lmbaymen breccia, and pyroclastic rocks; andesite and andesitic breccia. Parts of —
Lindavista Formation (Pleistocene or Pliocene) Reddish-brown unit record remnants of five cinder cones and two hypersthene andesite ’\/*ngz .
) Nl o lugs (Minch and Abbott, 1973). K-A bout 19 M B
interbedded sandstone and conglomerate. Ferruginous cement, mainly plugs ( 1nc. an . © ) T ages average abou a
. . . . . . Ta Anza Formation (Miocene)—Nonmarine arkosic sandstone and
hematite, gives formation characteristic color and resistance to erosion. | ] ival basal 1 b £ Sol;
Near-shore marine and nonmarine deposit. Molluscan fauna suggests cons omerate, equiva ent to basal cong omerat.e member of Split Kom1
carlv Pleistocene or late Pliocene age ’ Mountain Formation (Tsm). Coarse conglomeratic sandstone. About
San Diyego Formation (Pliocene)—gMarine sandstone and subaerial 540 m thick at type locality, but only about 5 m thick in quadrangle;
. . . d only wh d by fl f Al Andesit
conglomerate (Kennedy, 1975). Sandstone is typically fine to medium preserved only where covered by Tlows of Afverson Andestte Kpv
grained, yellowish-brown, poorly indurated, locally containing limy Peninsular Ranges Batholith
cement; interfingers with conglomerate. Conglomeratic part of unit g
consists of pebbles, cobbles, and boulders in coarse-grained sandstone Western sequence
matrix. Maximum thickness is 75 m 1
Fanglomer?te (l;llmcene land M(lloceneZ—Blo uldgr fanlgl(?mirate. lRelslts Klb Tonalite of Las Bancas (Early Cretaceous)—Hypersthene-biotite KJem
nonconformably on fow-grade metavoicanic rocks, cfasts locally tonalite, quartz diorite, granodiorite, and lesser diorite, quartz
derived. Matrix is medium- and coarse-grained, light-brown sandstone L . . . . )
and bentonite monzodiorite, and quartz norite. Medium grained, equigranular; weak
Otay Formation (Oligocene)Massive sandstone and claystone. Light foliation, but protomylonitic at margins of some plutons. Color index
Zray and light brgown moderately well sorted poofly in(.lurati d ranges from 22 to 32. Poikilitic, having potassium feldspar and biotite
. ’ X . oikocrysts Jer
glayslt(i[nz 'S t}:v i;[(y conlljlipsed almc;{st .ex]cslulswglylf. fOf .ber;/t[onl.te. - Cuyamaca Gabbro (Early Cretaceous)—Troctolite, anorthositic gabbro,
Igrre a de VZIIT 110 ;,?,I;e_ tocene rocks m Baja L-aliforma, Mexico gabbronorite, hornblende gabbro; minor hornblende diorite and
(Kennedy and Tan, ) leucodiorite. Inner parts of bodies are hornblende-bearing troctolite;
p G anorthositic gabbro +amphibole zorthopyroxene =olivine; and Jhe
oway Lroup amphibole-olivine gabbronorite. Margins and smaller bodies are
Pomerado Conglomerate (Eocene)—Massive cobble conglomerate mai.nly fine- to m.ed.ium-grained hornblende gabb.r o Forthopyroxene
Upbermost unit of Powav Group: maximum thickness is 55 m. +clinopyroxene +biotite. Moderately to strongly foliated
pper Y P> ’ Kmgp Monzogranite of Mother Grundy Peak (Early
Contains sparse beds and lenses of light-brown sandstone Cretaceous)—Hornblende-biotite leucomonzoeranite I
Mission Valley Formation (Eocene)—Marine sandstone; soft, friable, L. . . . g i P
licht-olive-orav. fine- to medium-orained. Mostly of quartz and leucogranodiorite, and tonalite. Medium to coarse grained, locally very
pogtassium ?eldys’par Maximum thi%kness .is 60 I);as il?terbe ds of coarse-grained; strongly foliated. Characterized by subhedral K-
. . ’ feld h t has 4 cm 1 d hornblende pri fr
claystone. Contains molluscan fauna in western and central exposures © CSpar PACTIOCTYSIS as much as & cm 1ong anc hofnbiende prisms irom
and land-mammal fauna in eastern exposures 0.5 to 1 cm in length. Basaltic and gabbroic dikes abundant near
§ ) . tacts with gabbro plut
Stadium Conglomerate (Eocene)—Massive cobble conglomerate having contacts With gabbro prutons . ..
. . . Kem Corte Madera Monzogranite (Early Cretaceous)—Biotite
dark-yellowish-brown, coarse-grained sandstone matrix. Moderately 1 . ) diori d .
well sorted; sandstone beds and lenses make up 50% of unit. Dominant heucgrlnogzogran(l;e, eucograno 10r1t§, ankl syenogranllte% 1tra(zie Ksp
; ) . Medi t i ; to st iat
clast type is rhyolitic to dacitic volcanic rocks. Nonmarine in east, 1:;:11 en rf)tom elolnuirtrilc © ;(:Ersl: %;ilsr(l)i d’ VYE?OHZ ;ns rf(;?f ?n Oé?kees,
nearshore marine and lagoonal in west. Contains late(?) Eocene fossils Color};ngex Var}i,es frorr; lto 11 P ging ' Krmv
Friars Formation (Eocene)—Sandstone and claystone; nonmarine and " "l Chiquito Peak M ite (Early C Hormnblende-bioti
lagoonal.  Sandstone typically massive, yellowish-gray, medium YD iquito Peak Monzogranite (Early Cretaceous)—FHomblende-biotite
griined .and poorly indurated Conglo’merate lenses a;e fluvial | i monz.ogramte and granodlorm? and lesser tonalite, .leucogramte,
Maxirm;m thickness is 50 m Co.ntains marine and nonmarine fossils . alaskite, and pegmatite. Color index 2-16. Forms lenticular plutons
) d heet-like bodies. Medi ined; moderately to st 1
Lusardi Formation (Late Cretaceous)—Cobble and boulder fanglomerate ?:)lliar'::grow\’/:lrieaeblel fer Ol’i’)l loeze boed 1uf[r; g;sgie;'moar:lr a Zz :njierg?goi
derived solely from crystalline rocks of the Peninsular Ranges litholo ) of nearby units Y > partly ¢ep .
batholith. Conglomerate contains thin lenses of medium-grained gy y .. .
. . f Japatul Valley Tonalite (Early Cretaceous)—Biotite-hornblende tonalite
sandstone; clasts as much as 10 m in diameter. Restricted to northwest Kjv .. . .. .
art of quadranele. Maximum thickness about 125 m. Late Cretaceous containing relict pyroxene; hornblende-biotite tonalite; and lesser
geca seqit S o grlz;inb Late Cretaceous Point Loma .Format'on hornblende-biotite granodiorite. ~Average color index about 22. JERm
4 v y | ! Medium to coarse grained; equigranular but much is moderately to
strongly foliated. Grades into tonalite of Alpine (Ka) and Chiquito
Western Colorado Desert Peak Monzogranite (Kcp)
. . Tonalite of Alpi Early Cret —Biotite-hornblende tonalite,
Mesa Conglomerate (Pleistocene)—Pooly stratified to unstratified sand @ Onlzsls:r Oua rtzplclilii)ri(tealz.ir)l’d sZZr:eceorl:;l)o dio;?tilcetor(l);lr; teen l\fle d?ﬂ?nl teo
and gravel of extensively dissected alluvial-fan and terrace deposits. coarseq rained: moéleratel to st%on Iv foliated: maﬁc inclusions
Massively bedded. Characterized by nearly horizontal beds paved with A g 1 ; dex 30 [}J, s h gy . dh d e
cobbles and small boulders having well developed desert varnish. verage colot ndex L. nit 1s heterogencous in outcrop and han m
o . specimen
Grain size (%ecrease.s away from mounjt ams . . Granitoid rocks (Early Cretaceous)—Undivided tonalite and
Terrace deposits (Pleistocene)—Sand, silt, and gravel of highly dissected ranodiorite; most lithologically similar to tonalite of Alpine (Ka)
alluvial terraces at elevations substantially higher than modern stream & ’ . g y p ’
terraces; may be partly or wholly equivalent to Mesa Conglomerate Japatul Valley Tonalite (Kjv), and Corte Madera Monzogranite (Kcm).
’ Includes lesser gabbro and metavolcanic rocks
;Wocl)dardr.t (11967) (IQm)l. tT(elrrgcez ; fe capp ng by dis§rt pavement. KJtg Tonalite and gabbro (Early Cretaceous and Jurassic)—Mixed tonalite Pem
Palmooggrsiiige 1;211}?1? aiirocnas (i’l:irsl:oecelf:mal:le;r li/l?gzlelﬁea)msNonmarine and gabbro of specifically defined units, undifferentiated. Includes
. il rts of Tonalite of Las B Kib), C Gabbro (Kc), J i
sandstone, siltstone, and claystone commonly containing pebble and pafts o fcéna 1he N a; la;lncas( ) l.uyartr”laé:a a I\r/lo( C). Urassic
cobble interbeds and minor marine interbeds (Woodring, 1932; gnzlss 01 tel; enson Peak (Jsp), tonalite of Granite Mountain (Kgm),
? ’ t it La Posta (KI
Woodard, 1974); grades laterally and downward into basal boulder to L an or%a ld?ko i o8 é( P) d Late J . L .
cobble fanglomerate assigned by Dibblee (1954) to his Canebrake KJid eucocratic dikes (Late Cretaceous and Late Jurassic)—Leucogranite,

conglomerate. Sandstone commonly arkosic; contains lesser fresh-
water limestone. Fluvial and alluvial-fan deposits and minor lacustrine
deposits. Represents alluvial floodplain deposits marginal to the
retreating Gulf of California

granophyre, alaskite, pegmatite, and aplite; found cutting plutonic units
in quadrangle. Includes dikes of at least three ages
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EXPLANATION

Holocene

Contact—Solid where accuracy of location ranges from well located to approximately
located; dashed where very poorly located or inferred. Color change without a contact
shown is a scratch boundary

) ~ QUATERNARY
Pleistocene

Fault—Solid where accurately located, dashed where approximately located, dotted where
concealed. Arrow and number indicate direction and amount of dip.

Pliocene

<>

Anticline—Solid where accurately located, dashed where approximately located, dotted where
concealed.

Syncline—Solid where accurately located, dotted where concealed, dashed where inferred.

Miocene + CENOZOIC

r TERTIARY

Oligocene

Eocene

Late
Cretaceous

r CRETACEOUS

- MESOZOIC

Early
Cretaceous

Late and Middle

. JURASSIC
Jurassic

TRIASSIC

MESOZOIC AND
PALEOZOIC(?)

} PALEOZOIC

Eastern sequence

Indian Hill granodiorite of Parrish and others (1986) (Late
Cretaceous)—Garnetiferous muscovite-biotite leucogranodiorite and
leucomonzogranite. Fine- to medium-grained, weakly foliated. Color
index less than 7. Extensive, large, fine-grained muscovitic leucocratic
dikes in southern parts of unit

Tonalite of La Posta (Early and Late Cretaceous)—Hornblende-biotite
trondhjemite in western part, and biotite trondhjemite and granodiorite
in eastern part. Unit is leucocratic, homogeneous, largely undeformed,
and inclusion-free, but locally, pluton margins are moderately to
strongly foliated. Color index from 6 to 15

Tonalite of Granite Mountain (Early Cretaceous)—Biotite-hornblende
tonalite; hornblende-biotite tonalite, lesser granodiorite; and minor
quartz diorite. Medium- to coarse-grained; weak to very strong
foliation. Color index from 17 to 27. Divided into four subunits in
Morena Reservoir 7.5' quadrangle:

Tonalite of Granite Mountain, Unit 4—Mafic biotite-hornblende
tonalite having subidiomorphic texture, scattered poikilitic biotite
grains, moderate to well developed foliation, and relatively high color
index

Tonalite of Granite Mountain, Unit 3—Relatively leucocratic
hornblende-biotite tonalite and granodiorite having moderate to faint
magmatic foliation and large, oval biotite grains + small acicular
hornblende grains

Tonalite of Granite Mountain, Unit 2—Biotite-hornblende tonalite
having idiomorphic texture, moderate to faint magmatic foliation, and
lower color index than marginal phase (Kgm4)

Tonalite of Granite Mountain, Unit 1—Marginal biotite-hornblende
tonalite that is finer-grained, has well developed solid-state foliation
(overprinting magmatic foliation), and has higher color index than
average rock of interior parts of pluton

Monzogranite of Pine Valley (Early Cretaceous)—Hornblende-biotite
leucomonzogranite, leucogranodiorite, and minor biotite-hornblende
tonalite. Medium- to coarse-grained, subporphyritic, moderately to
strongly foliated. Color indexfrom 4 to 10. Voluminous leucogranite,
alaskite, granophyre, and pegmatite-aplite dikes associated with body

Quartz Diorite of East Mesa (Cretaceous and Jurassic)—Fine- to
medium-grained, gneissic biotite-hornblende tonalite and quartz diorite
and fine-grained, locally porphyritic biotite-hornblende quartz diorite
and tonalite. Texturally and compositionally heterogeneous. Strongly
foliated to mylonitic. Some rocks contain hypersthene +clinopyroxene

Granodiorite of Cuyamaca Reservoir (Late and Middle
Jurassic)—Biotite and hypersthene-biotite granodiorite and tonalite;
also contains actinolitic amphibole. Fine to medium grained, strongly
foliated, locally mylonite gneiss. Average color index is 25

Gneiss of Harper Creek (Late and Middle Jurassic)—Gneissic to
mylonitic biotite granodiorite and tonalite, and lesser monzogranite.
Fine- to medium-grained; strongly foliated. Average color index is 22.
Contains muscovite, cordierite, sillimanite, and garnet, and abundant,
inclusions. Isoclinal folded in places

Migmatitic schist and gneiss of Stephenson Peak (Late and Middle
Jurassic)—Granodiorite orthogneiss, paragneiss; migmatitic pelitic
schist, and lesser calcsilicate-bearing quartzite, marble, and
amphibolite. Layers range from several centimeters to tens of meters

Prebatholithic and Suprabatholithic rocks

Santiago Peak Volcanics (Early Cretaceous)—Dacitic and andesitic
breccia, tuff, and flows, and lesser basalt and rhyolite.
Unmetamorphosed to slightly metamorphosed

Metavolcanic rocks (Early Cretaceous)—Amphibolite-facies tuff, tuff-
breccia, and volcanic flow rock of andesitic, dacitic, and basaltic
composition. Also includes rare feldspathic metaquartzite, pelitic
schist, and granitoid-cobble metaconglomerate. Typically forms
screens between and within plutons in the western part of the El Cajon
quadrangle

Metavolcanic and metasedimentary rocks (Cretaceous and
Jurassic?)—Amphibolite, calcsilicate rocks, felsic tuff-breccia, biotite-
rich schist, and quartzite

Metasedimentary and metavolcanic rocks (Jurassic and
Triassic)—Interlayered semi-pelitic, pelitic, and quartzitic schists;
calcsilicate-bearing feldspathic metaquartzite; and minor small-pebble
metaconglomerate. Includes layers of sandstone, quartz-pebble
conglomerate, mudstone, and amphibolite.  Interpreted to be
metamorphosed submarine fan deposits and intercalated volcanic rocks;
equivalent to the Julian Schist of Hudson (1922)

Rocks of Jacumba Mountains (Mesozoic and Paleozoic?)—Marble,
schist, and metaquartzite. Metasedimentary and metavolcanic rocks
forming screens within Jurassic granitoids and plutons of middle to
Late Cretaceous tonalite. Interlayered with minor metachert and
abundant hornblende schist. Metamorphosed sedimentary and volcanic
rocks may be of oceanic affinity

Metasedimentary rocks (Paleozoic)—Greenschist, marble, schist,
metaquartzite, and metaconglomerate. Mainly occurs as metamorphic
screens, but some rocks preserved well enough to contain fossils.
Interpreted to be metamorphosed shelf-type sedimentary strata
containing thick carbonate sequences
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Classification of plutonic rock types (from IUGA, 1973, and Streckeisen, 1973).
A, alkali feldspar; P, plagioclase feldspar; Q, quartz.
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