
CALIFORNIA GEOLOGICAL SURVEY
JOHN G. PARRISH, Ph.D., STATE GEOLOGIST

CGS SPECIAL REPORT 217, PLATE 15
GEOLOGIC COMPILATION OF QUATERNARY SURFICIAL DEPOSITS IN SOUTHERN CALIFORNIA

SAN GABRIEL RIVER HYDROLOGIC UNIT
STATE OF CALIFORNIA - ARNOLD SCHWARZENEGGER, GOVERNOR

THE RESOURCES AGENCY - LESTER SNOW, SECRETARY
DEPARTMENT OF CONSERVATION - BRIDGETT LUTHER, DIRECTOR

GEOLOGIC COMPILATION OF QUATERNARY SURFICIAL DEPOSITS
IN SOUTHERN CALIFORNIA

?

?

?

?

?

??
??

? ?

?
? ?

?
?

?

?

?

?
?

?

?

?

?

?
?

?

% % % % % % % % % %

?

?

?

?

?
?

?
?

?
?

?
?

??

?

?

?

??

? ?

?

?

?

?
?

??

? ??

?

?

?

?

?

?

?
?

?

?
?

?
?

?

?
?

?

?

?

?

?

%%%%
%%%%

%%%%%
%%%
%%%%%%

%%%
%%%%

?

% % % % % % % % % % % % % % % % % %

%%%%

%%%
%%%

? ?

%%

?

%% %

% % % % % % % % % % % % %%

%%

%%% %% %%

%%%%

%%%%

%%%%

%

%%%
%%%

%%%%
%

%%

% % % % % % % % %%
%%%
%%

% % % % % % % %%%
%%%%
%

%% %%%

%
%%

%%%%

%

% % % %

% % % % % % % %% % % % % % % %% %%% % % % %% % % %% % %

% % % % % % %

%%%
%%%%

%%
%%%

%%%%%
%%%
%%%

%%%

% % % %
% % % % % % % %

%

%%%%

%
% % % %%%%%%%%%% %%

%%%%%
%%%

%%%%

%%%
%

%% % % % % % % % % % %% % % % %

% %
% %

% % % %

%%
%%%
%%

%%%
%%
%

% % % % % % % % % % % % % % % % % %

% % % % % % % % % %

%%
%%

%%%
%%
%%%%%%%%%%%%%%%%%%

%%

%%

% %

% % % % % %

%% % %%

%%%%
%%

%

%
%

%
%
%

%
%
% %

%
%

%%%

% %
% %

%

%
%

% %

%
%

%

M

F

F
F

F

M

M

F

F

F

F

F

F

F

F
FF

F

F

F

F

F
F
F

FF

F
FF

F

F F

F

F F

F

F

F

F

F F

F

F
F

F

F

F

M

M

M
M

M

MM

M

M

M

M
M M

M

M M

M

M

M
M
M

M

M

F

F

F

F
F

I

I

I I

M

M

M

M
M

M

M

MM

M

M

M

M

M

M

M

MM

MM

M

MM

M

F

F

F

F

F

F

F

FF

F

F

F

F

F

F

F

F

F

F
F

F
F

F

F

F

F

F
M

P
PP

P

M

A

A

A
A

A

A

A

A

A

A

AA

A

A
A

A

A

A

AA

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

25 0

100
0

500

250

750

10
00

750

2 5
0

500

500

500

500

250
500

250

250

250

500

250

500

250

250

50
0

250

250

250

500

25
0

250

250

250

250

250

2000

3000
2800

2200

2600

2000

1600

2200 2000

2400

2000

2800

2400

160
0

800

28
00

2600

2400

2000

1400

200
0

2400

2200

200

1600

2800

2600

2600

1200

800

240
0

240
0

800

220
0

1600

1000

1000

12
00

1000

1600

80
0

1200

800

200

240
0

1200

2200

220
0

2200

1200

1000

200

18
00

140
0

18
00

1000

400

18
00

1000

16
00

1800

1400

200

200

800

800

800

1800

18
00

1800

1800

800

80
0

400

1800

250

1500

1500

2500

1750

2250

1000

750

500

250

250

1750

1500

1250

1500

1500

1750

1750

1500

175
0

1500

2000

1500

1500

1250

1000

1500

1250

500

1250

500

17
50

250

250

1750

1250

1000

1750

1500

1500

250

500

750

1000

1500

250

250

150
0

1500

750

1250

1250

1000 1250

1500

1250

1500

1000

1000

1250

250

Chino Creek

Carbon Creek

Silverado Creek

Fullerton Creek

Santiago Creek

Cucam
on

ga
 C

ree
k

Coal Creek

Handy Creek

Peter
s Canyo

n W
ash

Gypsum Creek

Atwood C hannel

Mill C
reek

Rattles
nake

 Canyo
n Wash

Westminster Channel

Main Str
eet 

Wash

Colli
ns 

Ch
annel

East Garden Grove Wintersburg Channel

La Mirada Creek

Ro
sal

ia 
Sto

rm
 D

rai
n

Bitt
erbush C

han
nel

Ca
rbo

n C
an

yon
 D

ive
rsi

on
 Ch

an
nel

Santiago Creek

Aliso Creek

Bre
a C

ree
k

Santa Ana Valley Canal

Wardlow Wash

Hicks Canyon Wash

Gr
een

vi l
l e  

Ba
nn

ing
 Ch

an
ne

l

Sa
nta

 An
a D

elh
i C

ha
nn

el

Arroyo Sa
linas

El 
 M

od
en

a  
Irv

i n
e  

Ch
anne

l

Sa
nta

 An
a R

ive
r

L i tt le Chino Creek

Temescal Wash

Loma                Ridge

Red Hill

Gilman Peak

Sierra Peak

Robbers Peak
Rattlesnake Peak

L O S  
     A N G E L E S  
          B A S I N

SANTA   ANA   MOUNTAINS

Ksh

Ksh

Ksh
Ksh

Ksh

Ksh

Ksh

Ksh Ksh
Ksh

Ksh

Kss

Kss

Kss

Kss

Kss

Kss
Kss

Kss

Kss

Kss

Kss

Kss

Kss

Kss
Kss

Kss

Kss

Kss

Kv

Kv

Kv

KvKv

Kv Kv

Kv
Kv

Kv

Kv

Qls

Qls
Qls

Qls

Qls
QlsQls

Qls
Qls

Qls

Qls
Qls

Qls
Qls

Qls

Qls

Qls Qls

Qls

QlsQls

Qls
Qls Qls

QlsQls

Qls Qls
Qls

Qls

Qls
Qls Qls

Qls

QlsQls Qls
Qls

Qls QlsQls

Qls

Qls
Qls

Qls

Qls QlsQlsQlsQls
Qls

Qls

Qls Qls

Qls

Qls

Qls
QlsQls

QlsQls
QlsQls

Qls

Qls
QlsQls

Qls

QlsQls

Qls

Qls

Qls Qls

Qls
Qls

Qls
Qls

Qls

Qls
Qls QlsQls

Qls
Qls Qls

Qls QlsQlsQls
Qls Qls

Qls

Qls

Qls Qls

Qls

Qls
Qls

QlsQlsQls Qls
Qls Qls

Qls QlsQls

Qls Qls

Qls
Qls

Qls

Qls QlsQlsQls
Qls

Qls
Qls

Qoa
Qoa

Qof

Qof

Qof

Qof

Qof

Qof

Qof

Qof

Qof

Qsu

Qsu

Qsu

Qsu

Qsu

Qsu

Qsh

QshQsh
Qsh

QshQsh

Qsh

Qsh
Qsh

QshQsh

Qsh
Qsh

QshQsh

Qsh
Qsh

Qsh

Qsh

Qss

Qss

Qss

Qss

Qss

Qss

Qvoa

Qvoa

Qvoa

Qvoa

Qvoa

Qvoa

Qvof

Qvof
Qvof

Qvof

Qvof Qvof
Qvof

Qvof

Qvof

Qvof

Qvof
Qvof

Qvof

Qvof

Qvof

Qvof
Qvof

Qvof Qvof

Qvof

QvofQvof

Qvof
Qvof

Qvof
QvofQvof

Qvof

Qvof

Qvof

QvofQvofQvof Qvof
Qvof Qvof

Qvof

Qvof

Qvof

Qvof

Qvof

Qvof

Qvof

Qvof

Qvof

Qvof

Qvof

Qvof

Qvof

Qvof Qvof

Qvof
Qvof

Qw

Qya
Qya

Qya

Qya

Qya

Qya

Qya

Qya
Qya

Qya

Qya

Qya

Qya

Qya

Qya
Qya

Qya

Qya

Qya

Qya

Qya

Qya

Qya

Qya

Qya

Qya

Qyf

Qyf

Qyf

Qyf

QyfQyf

Qyf

Qyf

Qyf

Qyf

Qyf Qyf

Qyf

Qyf

Qyf

Qyf
Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyw

Tsh

Tsh
Tsh

Tsh
Tsh Tsh

Tsh

Tsh

TshTshTsh

Tsh

Tsh

Tsh Tsh

TshTsh

TshTsh
Tsh

Tsh
Tsh

Tsh

Tsh Tsh

Tsh

Tsh

Tsh
Tsh

Tsh

Tsh

Tsh

Tsh

Tsh
Tsh Tsh Tsh

Tsh
Tsh

Tsh

Tsh

TshTsh
Tsh

Tsh

Tsh
Tsh

Tsh

Tsh
Tsh

Tsh
Tsh

TshTsh

Tss

Tss

Tss

Tss

Tss
Tss

Tss Tss
Tss

Tss

Tss

Tss
Tss

Tss

Tss

Tss

Tss
Tss

Tss

TssTss
Tss

Tss

Tss

Tss
Tss

Tss TssTss
Tss TssTss

Tss

Tss

Tss

Tss

Tss

Tss

Tss

TssTss

Tss

Tss
TssTss

Tss

TssTss

Tss

Tss

Tss

Tss Tss

Tss
Tss

Tss
Tss

Tss
Tss

Tss Tss
Tss

Tss

Tss

Tss

TssTss
Tss

Tss

Tss

Tss

Tss Tss

Tss

Tss

Tv

Tv
Tv

Tv

Tv

af

af

af

af

af

af

af

af

gr

gr

gr

pKm

pKm

pKm

Tss

Qyf

Qls

Qyf

Qyf

Tsh

Tsh

 

Qls

Qyf
Qyf

Qyf

Qyf

Qyf

Qyf

 

Qyf

Tss

 

Qya
Qf

Tsh

Qyf  

Kss

Ksh

Tss

 
 

Qyf

Tsh

Ksh

Qya

Kv

Qvof

Qyf

Tss

 

 
 

 

 

  

Qsh

Qsh

Qof

Qya

Qya  
Qya

Tss  

Tss

 

Qyf

Tsh

Qsu 

 

Qsu

Qw

Qya

Tss

Tsh
Kss

Qvof 

Qw Tss

Tss

Tss

Qof

Tss

Tss

QvofTss

Qls 

Qw

Tsh

Qsh

Qss

Qyf 
Qss

Tss

  

Qvof

Qvoa

Qvoa

 

 

  

af

Qf

Qyf

Qls 

Qss  

  Qsh  

 

Qya

Qvof

Qyf

Qls  

af
Qyf

Tss Qvof 

Qya 

Qvof 

  

Qls  

Qvof 

Qsh
 

Qyf

 

  

Tsh

Qyf

Qss 

Qls

 QfQf

þ39

þ22

þ39

þ39

þ57

þ71

+5

+405

+5

+5

þ57

þ55

þ57

þ71

þ55

þ90

þ142

þ90

þ39

þ22

þ83

191

160

191
191

191
191

PERALTA HILLS FAULT 

LOS ANGELES
ORANGE

ORANGE

SAN BERNARDINO

RIVERSIDE

ORANGE

SAN BERNARDINO
RIVERSIDE

Brea

Orange

Tustin

Anaheim

Stanton

La Habra

PlacentiaFullerton

Santa Ana

Buena Park

Yorba Linda

Garden Grove

Fountain Valley

 

  

Lo
s A

ng
ele

s R
ive

r

Rio Hondo

Compton Creek

Carbon Creek

Co
yo

te 
Cr

eek

Barber
 City C

hannel

Westminst e r
 C

ha
nn

el

Sa
n G

ab
rie

l R
ive

r

La
 Ca

na
da

 Ve
rde

 C
ree

k

Long Beach 

Middle Harbor

Outer  Harbor
Surfside
Beach

Signal Hill

White 
Island

Freeman
 Island

Chaffee 
Island

Grissom 
Island

T e r m i n a l  I s l a n d

San Pedro Bay

L O S  
     A N G E L E S  
          B A S I N

þ103
þ1

+405

+405þ22
þ22

+405

+1

+1

+405

þ1

+605

þ91

+105

+105

þ19

+605

þ72

+5
þ7

+710

+710

191

þ19

þ19 +605
+5

þ105

þ105

þ91

Qb

Ql

Ql
Ql

Ql

Qls

Qls

Qls

Qoa

Qoa

Qof
Qof

Qof

Qof

Qof

Qof

Qof

Qof

Qof

Qof

Qol

Qol

Qol

Qol

Qvof

Qw

Qw

Qw

Qya

Qya

QyaQya

Qya

Qyf

Qyf

Qyf

Qyf

Qyl
Qyl

Qyl

Qyl

Qyl

Tsh

Tsh

af
af

af af
af

afaf

af

af
af

afaf

af

 

af

Qol

af

af

   

Qyf

Qyf

Qyf

Qyf

Qof

Tss

Tss Tss

Tss

 

af

 

 

 

Tss

Tsh
 

Qol

 

af

af
af

Qoa

Qyf

 Qls
Tss  

Tss
Qyf

Qyf

af

 

Qyl

af
af

 

Qol

 

Qoa

Qw

af

Qya

af

af

af

 

 

 

Qb Qya

Qyf

   
 

Qvof

NEWPORT - INGLEWOOD FAULT ZONE

WHITTIER FAULT

LOS   ALAMITOS   FAULT

LOS ANGELES
ORANGE

Maywood
Pico
Rivera

Whittier

Huntington 
 Park

Bell

Bell Gardens
Cudahy

South Gate
Santa Fe
Springs

Downey

Lynwood

La Mirada

Norwalk
Compton

Paramount
Bellflower

Artesia

Lakewood

Hawaiian
Gardens

Long Beach

La Palma

Cypress

Los  Alamitos

Westminster

Seal Beach

Cerritos

Anaheim

Los Altos

Rossmore
Garden Grove

No rth 
For

k Al
de

r C
re e

k

Eaton Wash
Rub io Wash

Arcadia Was h

Alh ambra Wash

Los A ngeles River

Los Angeles River

R io H
on do

Eaton Wa sh
Arroyo S eco

Sycamore Canyon

Mo nte Cristo C
ree

k

Verduro Wash

San Gabri
el R

ive
r

Roundtop
Ridge

Perspiration
Point

Chantry
Flat

Flint Peak

Henninger
Flats

Inspiration Pt

Mount 
Lawlor

Lookout
Point

Messenger
Flats

Occidental Pk

Poppy 
Peak

Rabbit
Peak

Roundtop

Strawberry
Peak

Vetter
Mountain Charlton

Flat

Brown
Mountain

Mount 
Hilyer

Iron 
Mtn

Messenger
Peak

Hoyt
Mountain

Condor
Peak

Iron
Mountain

Adams
Hill

Clamshell
Peak

Mt Disappointment

Eagle
Rock

Horse
Flats

Grace
Hill

A N G E L E S
N A T I O N A L

F O R E S T

L I T T L E  G L E A S O N
F O R E S T R Y

P L A N T A T I O N

La Canada Flintridge
Altadena

Montrose

Mt Wilson

Mt Zion

Mt Gleason

Pacifico Mtn

Granite 
Mtn

Chilao Flat

Mt SallyMt Lukens

SAN GABRIEL MOUNTAINS

þ2

+210

+10

160

+5

160

+10

+101

þ164

+10

þ164
þ110

þ134

+210

þ2

+210

þ2

þ159

þ2

160

+605

þ19

þ19

þ72

+5

+5

+10

+710

þ2

+210

þ110

þ110

+5

1101

Qf

Qf

Qf
Qf

Qf

Qf Qf
Qf

Qf

Qoa QoaQoa Qoa

Qoa

Qoa

Qoa

Qoa

Qoa

Qoa

Qoa

Qoa

Qoa

Qoa

QoaQoa
Qoa

Qoa
Qoa

Qoa

Qoa
Qoa

Qoa
Qoa

Qoa
Qoa

Qoa Qoa
Qoa

Qoa
Qoa

Qoa

Qoa
Qoa

Qoa

Qof

Qof

Qof

Qof

Qof

Qof

Qof
Qof

Qof
Qof

QofQof

Qof
Qof

Qof

Qof
Qof

Qof

Qof

Qof

QofQof

Qof

Qof

Qof

Qof

Qof

Qof

Qof
Qof

Qof

Qof

Qof

Qof

QofQof

Qof

QofQof
QofQof

Qof

Qvoa

Qvoa

Qvoa

Qvoa

Qvoa

Qvof

Qw

Qw

Qw

QwQw
Qw

Qw
Qw

Qw

Qw
Qw

Qw

Qw

Qw
Qw

Qw

Qw

Qw

Qw

Qw

Qw

Qw

Qw

Qw

Qya

Qya

Qya

Qya

Qya

Qya
Qya

Qya

Qya

Qya

Qya
QyaQya

Qya

Qya

Qya

Qya

Qya

Qya

Qya

Qya

QyaQya
Qya

Qya

Qya

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf
Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qof

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Tsh

Tsh
Tsh

TshTsh
Tsh

Tsh
TshTsh

Tsh
Tsh Tsh

Tsh
TshTsh

Tsh
Tsh

Qya

Tsh TshTsh

Tsh

Tss

Tss Tss

Tss

Tss
Tss

Tss

Tss

Tss
Tss

Tss

Tss
Tss

Tss
Tss

Tss

TssTss

Tss

Tss Tss
Tss

TssTss

Tss

Tss Tss Tss

Tss

Tss TssTss

Tss

Tss

Tss

af

af

af

af

af

af
af

af

af

af
af

af

af
afaf

af
af

af

af

af af
af

gr

gr

gr

gr

gr

gr
gr gr

gr

grgr gr

gr

gr

gr

gr

gr

pKm

pKm

pKm

pKm

pKm

pKm

pKm

pKm

pKm
pKm

pKm

pKm

pKm

pKm

pKm

pKm

pKm
pKm

pKm

pKm

pKm

pKmpKm

 

 
 

Qoa

 

Qya

gr

gr

gr

gr
Qya

 
 

Qya
 

 

 

Qyf

Qof
Qof

  

 

Qyf

Qyf

Tss

  

Qof

Qyf

Qof

Tsh

Qof

 
  

 

 

Tsh

Tsh
Tsh

Tss
 

Tsh

Qof
Qof

Tss

Tss

Tss

 Qof

  

 

Tsh
Tsh

Qof

Qof

 

 

 

af
af

 
 

 
  

 
af

Qof

  

 

 

Qyf

  

Qof
Qyf  

Qyf

gr

gr

gr

 af

Qw

pKm

Qoa

 

af 

  Qof

 

 
Qoa

 
Qya 

Qya

gr

  

pKm

 

Qoa

 

 

Qoa

Qya 

Qoa  
Qya

gr

gr

gr

gr

 

 

 

 

gr

Tss

 

Tsh

Tsh
  

Qyf

Qyf

Qyf

 

  

  

 

Qya

Tss

 
Tsh

 

 

 
 

Qof  

 

Qoa 

pKm

 
  

 

gr

gr

   

 

 

 

 

 

TssTss

Qw

Tss

  
 

 

  Qyf

gr

gr

Qya

pKm

Qoa
 

Qoa        
Qoa

Qw

Qoa 

Qya

 

  Qya

 

gr

gr
gr pKmQya Qyf  

    

gr
 

 

 

pKm

  

 

Qyf

Qyf
Qw 

Qyf

Qof

Qya

Qya
Qya

Qya
 

Qyf

Qyf

 
Qoa

  

 

 

 af
Qoa  

Qw

 
  

 
 

 

 
 

gr

Qoa

  

  Qof

 

Qw
Qyf

Qya

 

pKm

Qw

pKm

Qyf

Qoa 

  Qoa

  

gr

Qvoa
Qoa

Qw

 

 Qyf

Qya 

 

 

  Qya

Qyf

 

Qoa 

Qoa 

gr

Qoa   
 

Qw
Qf

Qf

Qoa

 

 

Qsu
Qvoa 

af

Qof

 

Qof

 

 

 

  

gr

Qof

SAN   GABRIEL   FAULT   Z ONE

EAST MONTEBELLO HILLS FAULT

RAYMOND FA ULT

VERDUGO FAULT

V A S Q U E Z  C R E E K  F A U L T

S I E R R A  M A D R E  F A U LT  Z O N E

S I E R R A  M A D R E  F A U L T  Z O N E

WHITTIER FAULT ZONE

La Canada 

Sierra Madre

Monrovia

Pasadena

Arcadia

San Marino

South  
 Pasadena

Temple  City

San GabrielAlhambra

Rosemead El Monte

Monterey Park South El Monte
Los Angeles

Montebello

Commerce

Littl
e Dalto

n W
ash

San Dimas Wash

Cucamonga Creek

Thompson Wash

Holmes CreekRock

Creek

San

 A nto
nio

 Cree
k C

ha
nn

el

San    G
abrie

l    
Riv

er

Gold
Ridge

Big Horn Ridge

Blue
Ridge

Silver
Mountain

Telegraph
Peak

Winston
Peak

Thunder
Mountain

Waterman
Mountain

Bighorn
Peak

Johnstone
Peak

Wright
Mountain

Pinyon    Ridge

Copter   Ridge

Pigeon    R
idge

Winston    Ridge

Kratka   Ridge

Pleasant View  Ridge

Sunset Peak

Pine   Mountain   Ridge

San    Antonio    Ridge

Blue

Ridge

Crystal 
Lake

S A N    G A B R I E L    M O U N T A I N S

+10

+10

+10
+10

+210

+210

+605

þ30

þ138

þ2

þ2

þ71

þ39

þ2

þ30

þ57

þ39

þ83

þ71

160

166

160

166

þ2

+210

þ2

þ39

þ2

Monrovia
Duarte

GlendoraAzusa

San
Dimas

La Verne
Claremont

Covina
Baldwin
Park

West
Covina

Pomona

Walnut

Upland

Chino

Ontario

La Puente

Rancho 
  Cucamonga

LO
S A

NG
EL

ES
SA

N 
BE

RN
AR

DI
NO

S A N  A

N
D R E A S  F A U L T  Z O N E

S A N  G A B R I E L  F A U LT  Z O N E

S A N
 G A

B R

I E
L 

FA
U L
T  Z
O N
E

Qa

Qa
Qa

Qa

QaQa
Qa

Qa

Qa

Qa

Qa
Qa

Qa

Qa

Qa
Qa

Qa

QaQa

Qa

Qa

Qa

Qa

Qa

Qf

Qf

Qf

Qf

Qf

Qf

QfQf Qf

Qf Qf
Qf

Qf

Ql

Qls
Qls Qls

Qls
QlsQls

Qls QlsQls

Qls
QlsQls

Qls

Qls
Qls

Qls

Qls
Qls Qls

Qls
Qls

QlsQls

Qls
Qls

Qls

Qls Qls
Qls QlsQls

Qls

Qls
Qls

Qls Qls
Qls

Qls Qls

Qls

Qls QlsQls

Qls
Qls Qls

Qls
QlsQls Qls

Qls
Qls

Qls Qls

Qls

Qls Qls
QlsQls

Qls

Qls

Qls
Qls

Qls
Qls

Qls

Qls

QlsQls
QlsQls

Qls
Qls

Qls
QlsQls Qls

Qls
Qls Qls

Qls
Qls

Qls

QlsQls
Qls

Qls

QlsQls
Qls

Qls Qls Qls
Qls

Qls
Qls

Qls

Qls QlsQlsQls

Qls
QlsQls Qls

Qls

Qls
Qls

Qls

Qls
Qls

Qls

Qls
Qls

Qls
Qls

Qls

QlsQls
Qls

Qls

Qls
Qls

Qls
Qls Qls

Qls
Qls

QlsQls
Qls

Qls

Qls

Qls

Qls

Qoa

Qoa

Qoa
Qls

Qoa

Qoa

Qof Qof

Qof
Qof

Qof

Qof

Qof

Qof
Qof

Qof
Qof

Qof

Qof

Qof
QofQof

Qof

Qof

Qof
Qof

Qof
Qof

Qof

Qyf

QofQof

Qof

Qof
Qof QofQof

Qsu

Qsu
Qsu

QsuQsu

Qsu

Qsu

Qsu

Qsu
Qsu Qsu

Qsu

Qsu Qsu

Qsu
QsuQsu

Qsu

QsuQsu

Qsu
Qsu

QsuQsu
Qsu

Qsu

Qsu
Qsu

Qsu

Qsu Qsu
Qsu

Qsu
Qsu

Qsu

Qsu
Qsu Qsu

Qsu
QsuQsu

Qsu

Qsu

Qsu
Qsu

QsuQsu

Qsu

QsuQsu

Qsh

Qsh Qsh

Qss

Qss

QssQss
Qss

QssQss
Qss

Qss

Qss

Qss

Qss

Qss

QssQss

Qss

Qss

Qvoa

Qvoa

Qvoa

Qvof Qvof

Qvof
Qvof

QvofQvof
Qvof QvofQvof Qvof

Qvof

Qvof

QvofQvof

Qvof
Qvof

Qvof
Qvof

Qvof

Qvof QvofQvof

Qvof

Qw

Qw

Qw

Qw

Qw

Qw

Qw

Qw

Qw

Qw
Qw

Qw

Qw

Qw

Qya

Qya Qya

Qya

Qyf

Qyf

Qyf

Qyf

Qyf Qyf
Qyf

Qyf
Qyf

Qyf Qyf

Qyf

Qyf

Qyf

Qyf
Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf
Qyf

Qyf
Qyf

Qyf

Qyf
Qyf

Qyf

Qf

Qyf

Qyf
Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Qyf

Tsh
Tsh

Tsh

TshTsh
Tsh

Tsh
Tsh

Tsh

Tsh Tsh Tsh
TshTsh Tsh

Tsh
Tsh Tsh

Tsh

Tsh

Tsh

Tsh

TshTsh

Tsh

Tsh
TshTsh

Tsh

Tsh

Tsh
Tsh

Tsh

Tsh

TshTsh

Tss
TssTss

Tss
TssTss

Tss

Tss

Tss

Tss

Tss
Tss

TssTss
TssTss

Tss
Tss

Tss
Tss

Tss

Tss
Tss
Tss

Tss

Tss

Tss

Tss

Tss

Tss

Tss

Tss
TssTss

Tss

Tss
Tss

Tss

Tv

Tv Tv

Tv

Tv

Tv

Tv
Tv

Tv
Tv

Tv

Tv
Tv

Tv

Tv

Tv

Tv

Tv

Tv

af

af

af

afaf

af
af

af
af

afaf
af

af
af

af

afaf af
af

af

af

af

af

af

af

gr

gr

gr

gr

gr

grgr gr

gr

gr

gr

gr

gr grgr
gr

gr

gr

gr

gr
gr

gr

gr
gr

gr
grgr

gr

gr

gr

gr
gr

gr

grgrgr gr
gr

grgr
gr

grgr

gr

gr

gr

gr

gr

gr

gr
grgr

grgr

grgr gr
gr

gr

gr

gr

gr

gr
gr

gr

gr

pKm

pKm
pKm

pKm
pKm

pKm

pKm

pKm

pKm

pKm

pKmpKm
pKmpKm pKmpKmpKm

pKm

pKmpKmpKm pKm
pKm

pKm

pKm

pKm

pKm pKm
pKmpKm

pKm

pKm

pKm
pKm

pKm

pKm

pKm

pKm
pKm

pKm

pKm
pKm

pKm

pKm

pKm

pKm

pKm
pKmpKm pKm

pKm
pKm

pKm
pKm

pKm

pKm

pKm

pKm
Qss

 

 

Qyf
Qw

Qyf

Qof

 

Tsh

Qss

gr

pKm
 
 gr

Qls Qsu

Qf

Qvof

Qf

Qw

Qvof  

Qyf

Qvof

gr

gr

gr

gr

gr

  

 

Qw 

Qw

 pKm Qsu  

 

 

Qagr

gr

 

 

 

Qa

Qa

 

 gr

gr
  

 

Qa

 

 

 

QaQa

Qa

  

grgr

 

Qa

Qa

pKm

pKm

gr

 

 

Qsu

  

 

Qw

af

 

 

Qsu  

 
pKmTv

Tv

gr

 

pKm

pKm

  

Qw 

Qw

Qw

Qw

Qw 

Qw

Qw

 

Qw

Qw 

Qyf

Qw
Qw

Tss 
    

Tsh

 

Qyf

Qyf

Qyf

Qyf

Qw  

Qsu 

gr
pKm

gr

 

 

 

Qa

Qa

Qw

gr

 

 

gr
gr

 
Qls

 

 

Qsu   

Qls 

 

Qyf

 

Qyf 

Qw

Tss

    
  

 

 

 

Qls

Qls
 

Qyf

pKm

 

Qf

 

 

pKm

 

Qof

Qls

gr

gr

gr

Qa

pKm

pKm

pKm

Qof

Qw

Tv

Tv

Qof Qof

QfQof

gr
gr

gr

Qyf

Tss

Qof

Qyf

Tsh Tss

Tv

Tv

pKm

pKm

Qa

Qf

Qof

Qsu 

 Qyf

 

Qvoa

Tv

Qsu

Qsu
Qls
  
 

 

Qsu

 

  Qss

 Qls

 Qa

 Qsu

 Qls
gr

Qf

  

  gr

Qls  

Qa

Qoa   Qls

Qa

gr

Qls

Qls

Qoa

 

 

Qls
Qof

Qsu

Qss 

Qls  

Qw

 

Qsu  

 

Qsu  

  

 

 

 

 
Qof

Qvof 

Qyf 

Qyf

 

 

Qa

 

Qyf

Qyf

Qa

Qw

Qyf  
Qf Qw

Qsu

Qa
Qls 

Qls 

 

Qw

Qf

Qw 

Qof

Qof

af

Qvof 

Qyf

Qof

Qoa 
Qoa

Tv

Qvoa 

Qls 

Qa

Qls 

Qls 

 

Qss 

Qss 
Qss  

Qss  
 

QsuQsu 

Tss

Qf

Qof

Qsh

Qsh

Qss

Qof
Qsh

Qls

Qls

Qls

Qls

 

Qyf

Qyf

 

 

gr

 

 

 
 

 

 

 

 

Qsu 

 

 

Qf

Qf

Qf

Qf

Qf

Qf

Qf Qyf

QfQyf 

Qf

Qyf

Qyf
Qyf

Qf

Qf

Qyf

Qyf

Qf

Qf

Qf

Qyf

Qyf

Qf

Santiago
Reservoir

Bouton
Lake

Garvey
Reservoir

Big Santa
Anita
Reservoir

San Gabriel
Reservoir

Peck Road 
Park Lake

117°40'

117°40'

117°45'

117°45'

117°50'

117°50'

117°55'

117°55'

118°

118°

118°5'

118°5'

118°10'

118°10'

34°20' 34°20'

34°15' 34°15'

34°10' 34°10'

34°5' 34°5'

34° 34°

33°55' 33°55'

33°50' 33°50'

33°45' 33°45' Projection: Universal Transverse Mercator, Zone 11 North, North 
American Datum of 1983.
Topographic contours derived from USGS 1/3 arc-second National 
Elevation Dataset (NED). Shaded topographic relief derived from 
USGS 1 arc-second NED. Base map of hydrography from National 
Hydrography Dataset Plus (NHDPlus) and California Department of 
Fish and Game. Base map of geographic names from USGS 
Geographic Names Information System (GNIS).

MAP LOCATION

CALIF.

SAN GABRIEL RIVER HYDROLOGIC UNIT

APPROXIMATE MEAN
DECLINATION, 2010

! ! ! !
!

A A

TR
UE
 N
OR
TH

MA
GN
ET
IC
 N
OR
TH

121 2/

    This map of Quaternary surficial deposits within the San Gabriel River Hydrologic Unit was compiled by the
California Geological Survey (CGS) for the Department of Water Resources (DWR) to assist in identifying where
flooding and deposition of sediment occurred in the geologically recent past. The focus of this project is on
Quaternary (Q) surficial deposits (less than 1.8 million years) on alluvial fans, floodplains, and in basins
where such deposits are subject to a number of geologic hazards including flooding, amplification of seismic
shaking, liquefaction, and collapsible soils. In general, areas of most recent deposition during Late Holocene
time (within the last 500 years) have a greater potential to be areas of future flooding and deposition than
those underlain by older surficial deposits.                                  
                             
                                                         Project Overview                                                            
    This 100,000 scale map of the San Gabriel River Hydrologic Unit was derived from the detailed Geographic
Information System (GIS) based geologic data set compiled by CGS from recent high resolution geologic mapping
available for southern California. The GIS database merges more than 2100 geologic units from source maps
published primarily by the U.S. Geological Survey (USGS) and by CGS (Source GIS Database) into a common format
that depicts 40 derivative categories of surficial deposits and bedrock for the entire area (Derivative GIS
Database).  Quaternary surficial deposits are divided into 28 categories modified from the methodology of
Matti and Cossette (2007), the Southern California Areal Mapping Project (SCAMP, 2000), and the USGS and
California Division of Mines and Geology (2000).  While specific variations in age and physical properties
exist within units on each source map, CGS retained the basic premise of Matti and Cossette (2007) that
surficial deposits within each of the Quaternary derivative map units formed during a particular range of
geologic time, have a similar origin, and have generally similar physical properties.  Within the 28
derivative units, progressively older surficial deposits are typically better consolidated and more highly
dissected by erosion, have more developed and/or eroded soil profiles with stronger degrees of weathering and
surface armoring, and occupy a higher topographic position within alluvial fan and floodplain terrains.
Geologic bedrock formations from the source geologic maps are divided into 12 categories on the derivative
maps, based on age and rock type.  CGS rectified inconsistencies along the boundaries of mapped areas to
create a seamless Derivative GIS Database, but retained links to the original mapping in the Source GIS
Database so that the more detailed basic geologic information can be retrieved. Correlation of equivalent
deposits across the whole southern California project area is represented in the GIS table entitled
Correlation of Derivative and Source Geologic Map Units.                                                                               
                                                       San Gabriel River Hydrologic Unit                                                       
    The San Gabriel River Hydrologic Unit is divided into several distinct, fault-bounded geologic
terrains. The headwaters of the hydrologic unit lie within the San Gabriel Mountains.  The mountains form
the central part of the east-west trending Transverse Ranges Province and are transected by the San Gabriel
Fault Zone, which structurally controls drainage in the area. The steep, rugged slopes and highly fractured
granitic and metamorphic bedrock are particularly prone to erosion and landslides. Although deposits from
the 3-mile long landslides near Crystal Lake are mapped in the upper reaches of the San Gabriel River,
smaller landslides and debris flows are generally too numerous and widespread to show on a regional scale
geologic map (Morton and Miller, 2006). Other Quaternary age units within the headwaters of the San Gabriel
River Hydrologic Unit are largely restricted to small alluvial valley and fan deposits.  However, uplift
and erosion of the steep mountain slopes along the active Sierra Madre Fault Zone to the south have
resulted in a preponderance of Quaternary age alluvial fans along the front of the mountain range. These
areas are particularly subject to devastating debris flows and debris laden floods when seasonal wildfires
are followed by heavy rainfall. The area between the mountain front and the Whittier Fault Zone to the
south is characterized by broad alluvial fans and dissected older sedimentary and volcanic bedrock of the
San Jose and Puente Hills (Morton and Miller, 2006). The hydrologic unit is also dominated by large areas
of young and older alluvial fan deposits of Quaternary age between the Whittier Fault Zone and the
Newport-Inglewood Fault Zone along the coast.                                                          
    In preparing this derivative map of the San Gabriel River Hydrologic Unit, CGS used geologic source data
compiled in digital format by CGS (2009), Morton and Miller (2006), and Saucedo and others (2009). CGS
retained the boundaries of Quaternary age surficial deposits shown on the source maps with very few revisions.
Quaternary surficial deposits on the source maps are represented on this map by 18 of the 28 generalized
project derivative units; boundaries of more detailed source map subdivisions are shown without label within
the generalized derivative unit. This indicates more detailed geologic information is available in the Source
GIS Database.  For example, an area designated Qyf (young alluvial fan) on this map may have been further
divided on the source map as Qyf1, Qyf2 and Qyf3 to distinguish different depositional surfaces and
compositions.  Bedrock units identified on the source maps are represented on this map by 11 of the 12 project
derivative bedrock units (see Map Units and Correlation of Map Units).  Quaternary surficial deposits and
geologic formation names on the source maps are correlated with derivative categories used by CGS in the
Geologic Labels GIS spreadsheets for the Long Beach, Los Angeles, Santa Ana and San Bernardino 30’x 60’
quadrangles.                                                                                     
    This map, along with others in the Geologic Compilation of Quaternary Surficial Deposits in Southern
California Derivative GIS Database, is regional in nature and should not be used as a substitute for detailed
geologic studies in any specific area.  It is intended only for rapid identification of areas subject to
previous and potential future flooding and other geologic hazards on alluvial fans and floodplains.      
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CORRELATION OF MAP UNITS

INDEX TO USGS 7.5' QUADRANGLES

MAP UNITS

Late Holocene (Surficial Deposits)

Holocene to Late Pleistocene (Surficial Deposits)

Late to Middle Pleistocene (Surficial Deposits)

Middle to Early Pleistocene (Surficial Deposits)

Quaternary (Bedrock)

Tertiary (Bedrock)

Mesozoic and Older (Bedrock)

Artificial Fill - deposits of fill resulting from human construction, mining, or quarrying activities; includes 
engineered fill for buildings, roads, dams, airport runways, harbor facilities, and waste landfillsaf

Beach Deposits - unconsolidated marine beach sediments consisting mostly of fine- and medium-grained, 
well-sorted sandQb

Alluvial Fan Deposits - unconsolidated boulders, cobbles, gravel, sand, and silt recently deposited where a 
river or stream issues from a confined valley or canyon; sediment typically deposited in a fan-shaped cone; 
gravelly sediment generally more dominant than sandy sediment

Qf

Young Alluvial Wash Deposits - unconsolidated to slightly consolidated, undissected to slightly dissected 
sandy and gravelly stream bed sediments in marginal parts of active and recently active washes and river 
channels

Qyw

Young Alluvial Fan Deposits - unconsolidated to slightly consolidated, undissected to slightly dissected 
boulder, cobble, gravel, sand, and silt deposits issued from a confined valley or canyonQyf

Young Alluvial Valley Deposits - unconsolidated to slightly consolidated, undissected to slightly dissected 
clay, silt, sand, and gravel along stream valleys and alluvial flats of larger rivers!
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Qya

Old Alluvial Fan Deposits - slightly to moderately consolidated, moderately dissected boulder, cobble, 
gravel, sand, and silt deposits issued from a confined valley or canyonQof

Old Alluvial Valley Deposits - slightly to moderately consolidated, moderately dissected clay, silt, sand, 
and gravel along stream valleys and alluvial flats of larger riversQoa

Old Lacustrine, Playa, and Estuarine (Paralic) Deposits - slightly to moderately consolidated, moderately 
dissected fine-grained sand, silt, mud, and clay from lake, playa, and estuarine deposits of various typesQol

Very Old Alluvial Fan Deposits - moderately to well-consolidated, highly dissected boulder, cobble, gravel, 
sand, and silt deposits issued from a confined valley or canyonQvof

Very Old Alluvial Valley Deposits - moderately to well-consolidated, highly dissected clay, silt, sand, and 
gravel along stream valleys and alluvial flats of larger rivers; generally uplifted and deformedQvoa

Coarse-grained Tertiary age formations - primarily sandstone and conglomerateTss
Fine-grained Tertiary age formations - includes fine-grained sandstone, siltstone, mudstone, shale, 
siliceous and calcareous sedimentsTsh

Tertiary age formations of volcanic originTvTv

Granitic and other intrusive crystalline rocks of all agesgr

Young Lacustrine, Playa, and Estuarine (Paralic) Deposits - unconsolidated to slightly consolidated, 
undissected to slightly dissected fine-grained sand, silt, mud and clay from lake, playa, and estuarine 
deposits of various types
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Qyl

Lacustrine, Playa, and Estuarine (Paralic) Deposits - mostly unconsolidated fine-grained sand, silt, mud, 
and clay from fresh water (lacustrine) lakes, saline (playa) dry lakes that are periodically flooded, and 
estuaries; deposits may contain salt and other evaporites
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Fine-grained formations of Pleistocene age and younger - includes fine-grained sandstone, siltstone,
mudstone, shale, siliceous and calcareous sedimentsQsh

Landslide Deposits - may include debris flows and older landslides of various earth material and movement
types; unconsolidated to moderately well-consolidatedQls

Alluvial Valley Deposits - unconsolidated clay, silt, sand, and gravel recently deposited parallel to localized
stream valleys and/or spread more regionally onto alluvial flats of larger river valleys; sandy sediment 
generally more dominant than gravelly sediment

Qa

Undifferentiated Surficial Deposits - includes colluvium, slope wash, talus deposits, and other surface 
deposits of all ages; generally unconsolidated but locally may contain consolidated layersQsu

Old Terrace Deposits - slightly to moderately consolidated, moderately dissected marine and stream 
terrace deposits
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Serpentinite of all agessp

Alluvial Wash Deposits - unconsolidated sandy and gravelly sediment deposited in recently active channels
of streams and rivers; may contain loose to moderately loose sand and silty sandQw

Cretaceous age formations of volcanic originKv

Fine-grained Cretaceous age formations of sedimentary originKsh

Coarse-grained Cretaceous age formations of sedimentary originKss

Coarse-grained formations of Pleistocene age and younger - primarily sandstone and conglomerateQss
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SCALE 1:100 000

CONTOUR INTERVAL 50 METERS
NATIONAL GEODETIC VERTICAL DATUM OF 1929
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* Boundaries of Quaternary units are gradational and time transgressive in a regional sense. 

* 

[For geologic line symbols: lines are solid where location is accurate, long-dashed where location is 
approximate, short-dashed where location is inferred, dotted where location is concealed. Queries added 
where identity or existence may be questionable.]

Anticline

Syncline

Fault -- Includes strike-slip, normal, reverse, oblique, and unspecified slip

Contact

County boundary

M

F

Folds -- Showing direction of plunge where appropriate

A Spring
Road

SYMBOL EXPLANATION

Contacts

Stream

Reference contact -- Used to delineate geologic units that were mapped as
separate units on the original source map, but are consolidated on this map.

Overturned anticlineI

Gradational contact% % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % %

San Gabriel River Hydrologic Unit boundary
Other Hydrologic Unit boundary

Overturned synclineP

Cretaceous and pre-Cretaceous metamorphic formations of sedimentary and volcanic originpKm
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