DIVISION OF MINES AND GEOLOGY
IAN CAMPBELL, CHIEF STATE OF CALIFORNIA GEOLOGIC MAP OF CALIFORNIA

GORDON B. OAKESHOTT, DEPUTY CHIEF THE RESOURCES AGENCY SAN DIEGO-EL CENTRO SHEET EXPLANATION
DEPARTMENT OF CONSERVATION 4 SEDIMENTARY AND METASEDIMENTARY ROCKS IGNEOUS AND META-IGNEOUS ROCKS
118°00/ A6 ng&xif:js,,gi,r" ESCONDIDO 3 ME. RAMONA & MI. ESCONDIDO (JUNCTION U. S. 395) 46 MI. ~ r
33°00" 30’ i W i B Dune sand
: R.4 W.15¢ E R. 3oW. R.2W 117°00° R. 1 W. / R1E Qal R2E 45 R.3E R.4E 30’ R.5E R. 6 E. R.7E 15 4 o a1 Q oR G E arMc Mic  Mc pmi R. 9 E. 116°00
: TAR R E¥ o e S L T : ; g ‘ - o - 33°00"
Ty W b Y ho > 7 Yuad 4 # : NI LGl 2L T3S
B/ P\ TS R | e St S ]g{ G EART [ s = s : Alluvium
¥ L | 7, b )T N AR\ < 3 i) =\ \. ke ~ ¢ . '
N g . e 22 Al L ; > e A N7 NN v 22 P al * S L < = 3 ¥
B Yo e 2 ¢ : j AT : § : m s Sas (&7 §4 Stream channel » Recent volcanie; arv" —rhyolite;
: ’ P/ \ <[ U= WA ‘ ) : : 4 ms 3/ < Sl : & deposits = arv® —andesite; orv® —basalt;
73 < c: _ : S IP L) 7 A AT e SR 0 _'0 X Q TR % R ,.Qq!’ P . M. ‘ : z arve —pyroclastic rocks
& 1z y 9 . i) : v i A ."’US\ pa e ik Fan deposits =
. 3 Qal ‘ DTN \.0/“ (e PPy e : . 3
i ¥ / A @ V- \ 0 : gr- 5 Basin deposits &
b \ Judra ST 4 v 7 / = T R | ! j Y
FT D e AN d o) A s A y Y < 7 o5 % 3 E
2 A 5 Z ) [8 ( g ) : - I ; 500 it -3 Salt deposits
. f | % \ { ) % -3 Quaternary lake deposits
) A\ Ak Qal o
¢ e T ) § o 0y ; O Pl
: ) i 3 ) ) . al . s
Y o A0, ¢ ﬁ'/ ., ; Sers o Glacial deposits
b 'S m S \ 37 . Quaternary nonmarine
| 3 g Y Bpa ", terrace deposits
n 2 = ‘ Qal % X & T15S 3 i
o 1 e BG ] . : Pleistocene volcanic: Qpv' —rhyolite;
: - H Plels;'tocene manéle aggs Qovo—andesite; Qpvb —basalt;
. AN N SAN QALY 7 N fl 3 marine terrace deposi Qpv? —pyroclastic rocks
0 f dly. I NN 398 AT i X o z
4 t 7 I = i j o o \" P 5 £ . a . .
- 9 e o\ 4G ol 5 & !;\Dﬂx\ i Pleistocene nonmarine
b | g gr-m
" . i ( S : ~eau. > ' Pml L § l Quaterna d/or Pli
o ik B af ~gr-rhy i DPles ry and/or Pliocene
-AO;; C ‘ A ‘ \ Y 3a . gl q ot ¢ > ! %rr.:l\ = Plio-Pleistocene nonmarine % S S
£ i / - i, a
; S K AR \oUr e Q i
¥ 71 95 . 4 Al ' NI N q e s Undivided Pliocene nonmarine
\ T \ M L0 5 : argPe t My Pk s
i EARLIX g ANZANI 5 wn gy
y T ; ) ” .
457 , J 5N 5 e S 5, B, pe Qal /I . Upper Pliocene nonmarine
d AN > 347, Ooo i e E 9 ) . .
-, 7 : ; k N st 8 | S 2 i Pliocene volcanic: pv' —rhyolite;
X & / e Y A GQalZ Dmue o, g .84 Upper Pliocene marine pvo—andesite; _va —basalt;
o iy Al i\ e SO ™ ol % g pvP —pyroclastic rocks
: : apis U =T A : 6 i
o A 2 9rdp) It <o | YA \\ = orm & Middle and/or lower Pliocene
= R e % o 9 3 gra > » nonmarine
: ¥ ‘ 7 iy R g o D
ety ’ e (E oy N =Y o AN 3 ==
L/ 3 ™ - .
o ; ; 2 = Rl ‘ Qal ) %] Middle and/or lower Pliocene marine
S : S V. . , | IR Q7 /
i J =k e LN ) g Moc g r
/ = 2Ok 0 = AL V(7R ! Sl Vi iyl L& A AR e \ g;:’ w Undivided Miocene nonmarine
‘ .‘ OV 7 IvBIANReS M g by Medon (7 AN FEON O S IR NS P , R e s () ©
s N 1€ AN e — = G NSy S i ey W SRR gem , .
X o TR L \\ A ” ' B 6‘ NS A VAL S\ Nt Upper Miocene nonmarine
S : Ay W if 5 P by
< ; : & et - dar 38 q‘ A
t - Fa g o\ Lol i i 5 n
i < A & : A /T . Sea |8 Upper: Miocene msrine Miocene volcanic: M —rhyolite;
= P (AR A\ VA / = 2 N S J Q4 ¢ | &8 Mv® —andesite; Mv® —basalt;
g A\ <N A idpra %o ve %% 4.8 MvP —pyroclastic rocks
- t o { a- / ac| > L & % e
o E— A N N AN N O] ! N v Qa} = et E} = Middle Miocene nonmarine
= — ORI X B - =" 2ol -~ me 3
~ P 4 S XN 472 Ry i 2o it yes .
= . o3 SRR Middle Miocene marine
o semen - o, Y . s
© X Lower Miocene marine
5, . -~
A ;\% g
P ! oy, = - : .
o \ R 9 Oligocene nonmarine . X
3 | JEﬂW % N 2 QR MEXICO g Tnr]  Oligocene voleanic: ¢v'—rhyolite;
" IRee . XEAU e = 24 4"',&’:";. 0v° —andesite ; 9> —basalt;
oS & 2 : : OvP—pyroclastic rocks
| 3 Oligocene marine
Eocene nonmarine
: Eocene volcalnic: Ev’ —rhyolite;
32° 30 S , 1 > o - Ev: aandeslt,e;_Evb —basalt;
118°00 45 = LT T g e - : ! 32030 Foceit saariig Ev? —pyroclastic rocks
15 117°00’ 45 30" 15 116°00°
W s Paleocene nonmarine
Paleocene marine
r : . Cenozoic voleanic: QTv'—rhyolite;
Cenozoic nonmarine QTv®—andesite; QTv® —basalt;
QTvP —pyroclastic rocks
E Tertiary nonmarine Tertiary granitic rocks
'.S ﬁ Terti;ry il'xtrusive (hypabyssgl)
e erti : :Ti" —rhyolite; Ti® —andesite;
INDIO 66 M1 CALIPATRIA_S M. S Tertiary lake deposits TOCKS rhy ) i
116°00° K10 E. & R e, R. 21 E. QUARTZSITE 48 M. Tib —basalt
33°00° e R.13 E. o ; . i i
1138 T— 4 115°00 R.19 E. R. 20 E. 45 R.22 E. R. 23 E. Qo130 R. 21 W. R.19 W. R.18 W. X . Tertiary voleanic: Tv' —rhyolite;
il SEEEED v 5 o TERET TR 71 ) = v L Tertiary marine T4 —andesite; TV —basalty
§ == £ RN L P 5 K()F L M L2 TP —pyroclastic rocks
3 fon i = < rtinez e L) i KANGE
¥ - - ¢ ; //._’/‘C i -' 2N 7, ]
=t 2 el WP S 455 e 3 @2’ Do ( Undivided Cretaceous marine
e BIIES RN ‘Fishers tanding~ -+ G e L4
(7 & "F 5 i > k{250 . Lo Ee., DOMmg /45 2
; = i P / ul Upper Cretaceous
= = . A S 2 [SF 4 o Fesiel icani d
A = : & Q@ { U s marine ke anciscan volcanic an
_—] . = e, ﬁm@ i R metavolcanic rocks
), ! . o
B / P T o Lower Cretaceous £ . )
o 2 100758 \ L marine é Mesozoic granitic rocks:9r-granite
= YA S B ) b{]f IR ~. \ and adamellite;9r9-granodiorite;
it v ¥ N g o' -tonalite and diorite
N K 5 3 3]
RN s ol 9 Al Knoxville Formation 2 ) o K
U S NAVAL . o g Mesozoic basic intrusive
ke T6S 2 8 g U 5 . 5 rocks
o y | pper Jurassic
=) GUNNERY RANGE SRe : - oy &) marine
o i el liway ul 2 - Mesozoic ultrabasic
erial Dam i 3 intrusive rocks
' mperial, e s Middle and/or Lower
f;‘?"m £ = : Jurassic marine
T1s LA omA Yy o s s
@, { 0 Statiome g 35 Lookout 10 9"{ Lookout tower = - Jura-Trias metavoleanic rocks
Pe Imperial Valley IR g Triassic marine
Pmi Jubergulosis Sanatorium i LE
gr-m \Nder =
gAr:‘T aterdd - Pre-Cretaceous metamorphic A Pre-Cretaceous metavolcanic
grm AN, a rocks (ls = limestone or dolomite) | rocks
pml 1y a
Z fa) .
gr-m A = Pre-Cretaceous metasedimentary @‘, Pre-Cenozoic granitic and
: 4 5 rocks ] metamorphic rocks
Mv 7 / « -
) ’ .
gfnﬂq‘l 7 = Paleozoic marine i i
Pml4 ‘ § % ) S > S . (Is = limestone or dolomite) Paleozoic metavolcanic rocks
T16S i RN ! 73 2 i e
G : S L ; ! . z
' iphon \‘\'l. M /75 f;ji’::'\\ 2 5= \\kq P\ i & = Permian marine Permian metavoleanic rocks
‘ e~ T s . . 04 { oy 5 o
: : g2 \ 215 / (oot | A é),fé;\ AN e —32°45' ’
= T jo thnge® - HEIR F A A R s A %w . R AR W ol E - . . . ‘
< S == station and | dute SR Y > A58 : ; ‘] “, NG, vided Carboniferous marine
) > - = S : = - i ! LS Bigt / 3 i Qs i \\S d}d 3 ey L ¢ e r;’{;\;@/ﬂ?‘,f A AN .| Y e : ] i g Undivided Carbonifi Carboniferous metavolcanic rocks
i & i i = 5 = = = e = g D 2 . r { ¥ s e : ol LS R Y \ . - 9
: s i E e 5 E= 2= BE=E : : - : o3 V| AR e SR NEA A Nt 2
< e T 1614t G o === Si= AT e A A SOM e = ; " - ) g o : ) Gild: R, 8 ;"%"’ MBS Q 02915 i | L;K <17 A T8S v . , g
3. g rels e N | A E —HE == : ST i ) : : it : > SR L / Pk . T8ls -t — e C«‘ z S\ ¥ S 4 ‘Q‘hf‘ = (k. R T / = Pennsylvanian marine
' s S \ N - - =i ==t — ] ] \E=—fl=— — (26, R g T : e L s /plowe ) Marsi—— - 7~ — ; x ‘ RN W, iy f b N | g 2 < o
: T - — = == S : R : o : ] ) = o - . 130 i s i T 05 o NN - ANTELORE HILLAZA ] b o
i p—— NG — \HFat 7= e e A oo e Y1 i N auth Gila Valley P od b B S ) [ e $ H of«e i :
o : :LJ o N NN S 4 il _R__,/__ j o837 i -18 Mississippian marine
= - . e i fu = =iy - I
Qal S e e | \—_|| o | S @) — X Tacna) u N| =
a % S N i i . O u@ ‘ = pe OJ z
' S ~ .90 o = B ] i 3 w) z
T178 =1, i B Y L% BTN A = = "y & o Devonian marine Devonian metavolcanie rocks
p AR neral flospital LA Dl & R . % NG N ol i o T PACEE /7 é >
1y G *S.o & " A THI e
A R\ -5 i T, Jlyuma [County e S Teicdih P 2 [ 2% Yo, _Pympin ~ K\ . —‘5'2}1 /"" f/ al®
y b | B> ¢ 4 v " = . :
g (/414 A a\égwncertzl\lFBB \: | TR sftd’?"f e S \/ Y ,Rscn‘!‘ /,4‘/ NG /// ,»-E = Devonian and pre-Devonian?
Ofe v &S ~ = N = 5 \ o L TR . iy resd = Siluri ; metavolcanic rocks
< %59? % 2 i \ﬂ\g S D s ~Woerne N,_/_\Alﬁ}fo k" X Ml‘,\.w"l" \ b \\_ . —‘ﬁ/ P {d:\(} . 3 ilurian marine
e - . kA oAl w32\ 5 e, Station _'Mj{a‘u‘/r./ L el - S eTes =
® - ~ < M e = 0 \ @ > }j £ e «mmm{ XT e o \:" Q‘m v N Pre-Silurian Pre-Silurian
o N W\ g ) AR S0 ke [ LI N Tt z Pre-Silurian meta- metamorphic metavolcanic
______ - S i i g ‘E} o | /*f[l?é&\ff—i—-——~—--—~—-- L\ V‘b’\rg S o * sedimentary rocks rocks rocks
it 45 o [ ;RS iaa: \ o GO poal [ 1 °F 5 e Palaf N A T G Na N e
0’ 15 00’ , R 19W 000 (e}
n 115°00 R 23 W R20W 15' R i R 17 W114°00 8 Ordovician marine
(o]
TOPOGRAPHIC BASE MAP ’ S —— - >
Prepared within th llaborat HERSHTIE AT ST AR RGBT Scale 1:250,000 Williams & Heintz Map Corporation, Capitol Heights, Md. 20743 ::Tt: Cambrian marine
= Ithin the collaborative program of the Departamento Cartografico 121° o g : INDEX TO GEOLOGIC MAPPING [
! -56. Horizontal and vertical control e T ~2 NEEDLES ® e = e — - — i -
by DCM, IAGS, USC&GS, USGS, CE, US i g : - = SAN ] N 1. Brooks, B., and Roberts, E., 1954, 13. Merriam, R. H , unpublished. o " " " Precambrian igneous and
sion, City of Los Angeles and Los A'ngeEsR c%irﬁyMe;rﬁi?:;S; e i Los depreusions: - € 1500 —— o T iRmeres | "EomDING 5|  mesvor s 4 g : L L 25 o 30 Kilometers Cantasy 2. Christensen, A. D., unpublished. 14, Morton, P. K., unpublished. | Cambrian —Precambrian marine metamorphic rock complex
tated 1957 for Mexico portion; United States portion partially field checked " s | UNITED STATES.” | ARIZONA (Dashed where approximately located, 3. Cleveland, G. B., 1960. 15. Storie, R. E. et al, 1944, |
1958. Compiled in 1958 by Army Map Service (KCSX & KCAM), Corps of LR CEe CALIFQRNIA | CONTOUR INTERVAL 200 FEET SRAGRIN I BT 4. Dibblng T.Ws; Jo; 1994, B T z ivi ;
ft;ngl?euer-s' U.S. Army, Washington, D.C. by photogrammetric methods and B i QUHALTONREA - eeronia e e s = 5. Emery, K. 0., and Shepard, F. P., 1945. s et < Didivided 1 sdoaio R Undivided Precambrian
A&rg. ndrteL(Ji gtaées l(.)uadrlansgles 1:24,000, 1:25,000, 1:50,000, 1:62,500 *‘—N A F_l_— sssssce Emery, K. O. et al, 1952. 16. Ulrich, F. P., 1941. 5 metamorphic rocks granitie rockn
an -S. Geological Survey 1938-56; USC&GS Charts 5101 and Limit of dan ault 17. Weber, F. H., Jr., unpublished. p€g = gneiss, p€s = schist
. 5 3 5 1ar, r; Reef SAN\DIEGO EL CENTRO s‘l b] 6. Everhart, D. L., 1951, . , »dFey UNP g
g:ﬁz; ]95t'5r USH.O Chaf_t 5195, 1955, Pl_ammgtnc detail in the United ) ge ; e Chiseli SR ":]k\" AJD : GEOLO GIC AP OF CALIFOR IA (Dashed where approximately located; 7. Gastil, R. G., and Huber, O. L., unpublished. ~ 18. Woodard, G. D., unpublished. gJ <
portion partially revised by photo-planimetric methods. Rocks: Awash; Sunken_______ / "“\.~\~ e dotted where concgaled) ’ 8. Goldstein, G., unpublished. < Later Precambria_n sedimentary
Land net prepared by U. S. Geological Survey, 1957. Foreshore flat MEKICO SONORA~~- OLAF P. JENKINS EDITION 9. Hanna, M. A., 1926. 8 and metamorphic rocks Precambrian anorthosite
i Intermi . A A A A A A A A & eAcecdes
(S;ub:-ngnne contours adapted from Shepard and Emery Special Paper No. 31 RIS B U O o cme \ \ S N e 1? :ensh:wé PLC” 19';2: hed E : i
eol. Soc. America Marsh or swamp BAJA A - EE I Thrust fault & M"""? yphy e : eh ; Earhﬁr Precambrian metamorphic
H : . . erriam, . ., unpublished.
Corrections and additions to culture by California Division of Mines and Geology, 1962 \CALIFORNIA \ (Barbs:;cp%gf;gglzeﬁcﬁ%d sekiens L g
2 3 COMPILATION BY RUDOLPH G. STR 1
300 : AND, 1962 dotted where concealed) HEAVY BORDER ON BOXES INDICATES UNITS THAT APPEAR ON THIS SHEET
FOURTH PRINTING 1993




