
33°03'

33°02'

33°01'

33°00'

32°59'

32°58'

32°57'

32°56'

32°55'

32°54'

32°53'

32°52'

32°51'

32°50'

32°49'

32°48'

32°47'

32°46'

32°45'

32°44'

32°43'

32°42'

32°41'

32°40'

32°39'

115°21'115°22'115°23'115°24'115°25'115°26'115°27'115°28'115°29'115°30'115°31'115°32'115°33'115°34'115°35'115°36'115°37'115°38'115°39'115°40'115°41'115°42'115°43'115°44'115°45'115°46'115°47'

33°03'

33°02'

33°01'

33°00'

32°59'

32°58'

32°57'

32°56'

32°55'

32°54'

32°53'

32°52'

32°51'

32°50'

32°49'

32°48'

32°47'

32°46'

32°45'

32°44'

32°43'

32°42'

32°41'

32°40'

32°39'

115°21'115°22'115°23'115°24'115°25'115°26'115°27'115°28'115°29'115°30'115°31'115°32'115°33'115°34'115°35'115°36'115°37'115°38'115°39'115°40'115°41'115°42'115°43'115°44'115°45'115°46'115°47'

2000 0 600040002000 8000 FEET

.5 1 KILOMETER1 0

SCALE 1:51 440
½1 0 1 MILE

NATIONAL GEODETIC VERTICAL DATUM OF 1929

R39

R38

R37R36

R35

R34

R33

R32

R31

R30

R29

R28

R27

R26

R25

R24

R23

R22

R21

R20

R19

R18

R16

R15

R14
R13

R12

R11

R10R09 R08

R07

R06

R05

R04

R03

R02

R01

F05

F04F03

F02

F01

D18

D17

D16

D15

D14

D13

D12

D11D10

D09

D08
D07

D06
D05

D04

D03D02

D01

C56

C55C54

C53

C52

C51

C50

C49

C48

C47

C46

C45

C44

C43

C42

C41

C40

C39

C38

C37

C36

C35

C34

C33

C32
C31

C30

C29 C28

C27

C26

C25
C24

C23
C22

C21

C20

C19

C18

C17
C16 C15

C14C13
C12

C11

C10

C09

C08 C07
C06

C05
C04

C03

C02C01

R17

IMPERIAL

ALAM
O

    RIVER

NEW
 RIVER

ALAM
O    RIVER

SEELEY

WESTSIDE MAIN CANAL

MEXICALI

CALEXICO

NEW      RIVER

NEW RIVER

HEBER

EL CENTRO

BRO
CKM

A
N

 RD
BRO

CKM
A

N
 RD

GREESON DRAIN

N
EW

   
 R

IV
ER

LYONS RD LYONS RD

D
REW

 RD

EV AN HEWES HWY (S80)
EVAN HEWES HWY (S80)

HETZEL RD

SA
L

T 
CK

 D
RA

IN

FO
RRESTER       RO

A
D

WEST MAIN   ST

A
LA

M
O

 R
IV

E
R

W
ESTSID

E M
AIN

 CAN
AL

KUBLER RD

VO
G

EL RD

LIEBER
T RD

FIG
 D

RA
INFERN CANAL

DIXIE DRAIN #3B

H
YD

E RD

W. V AUGHN RD

W
ES

TM
O

RL
A

N
D

 R
D

PU
LLM

A
N

 RD

W
O

O
D

BIN
E

 L
A

TERA
L

W
ISTA

RIA
 CA

N
A

L

A
LA

M
O

 R
IV

E
R

EU
CA

L
YPTU

S CA
N

A
L

CEN
TRA

L M
A

IN
 CA

N
A

L

ROSITA

CANAL

BELL RD

AL AMO RDRICE D
RA

IN
 #3

FITES

RD &

COOK DRAIN

ALL AMERICAN CANAL (AAC)

MEXICO
UNITED STATES

ALL AMERICAN CANAL (AAC)

BRAWLEY

WORTHINGTON      ROAD

STATE    HIGHWAY     78

KEYSTONE        ROAD

WEIST
LAKE

SHANK               ROAD

RUTHERFORD      ROAD

HARRIS          ROAD

ROBINSON     ROAD

ZENOS    ROAD

EVAN HEWES    HWY (S80)

HUNT ROAD

HEBER ROAD

STATE    HWY 98

STA
TE    H

IG
H

W
A

Y    111

PRESTON ROAD

H
U

FF RD

W. CARTER RD

WESTMORLAND

STATE HIGHW
AY 86

KEYSTONE ROAD

WORTHINGTON ROAD
FILAREE CANAL

DIVERSION

FORGETMENOT LAT. #1

INTERSTATE HIGHWAY 8

HOLTVILLE

INTERSTATE   HIGHWAY   8

U.S. Naval Air Facility
El Centro

SUNBEAM LAKE, DAM, AND PARK

RIO BEND RV PARK, GOLF COURSE

FIG
LAKE

WORMWOOD CANAL

STATE HIGHWAY 98

AAC AQUEDUCT

MEXICO
UNITED STATES

MAP LOCATION

CALIFORNIA

Base from National Agriculture Imagery Program (NAIP), 2005. Available
at http://www.fsa.usda.gov/FSA/apfoapp?area=home&subject=prog&topic=nai
North American Datum of 1983 (NAD 83)
National boundary from the U.S. Geological Survey National Map, available at
http://viewer.nationalmap.gov/viewer/
Boundary location is approximate and for informational purposes only
Universal Transverse Mercator Projection

Liquefaction and Other Ground Failure Locations
in Imperial County, California, from the April 4, 2010, El Major–Cucapah Earthquake

By
Timothy P. McCrink,1 Cynthia L. Pridmore,1 John C. Tinsley,2 Robert R. Sickler,2 Scott J. Brandenberg,3 and Jonathan P. Stewart3

2011 

USGS Open-File Report 2011–1071
California Geological Survey Special Report 220

Plate 1

U. S. Department of the Interior
U.S. Geological Survey
California Department of Conservation
California Geological Survey

1California Geological Survey, Sacramento, Calif.
2 U.S. Geological Survey, Menlo Park, Calif.
3 University of California, Los Angeles, Calif.

This and other USGS information products are available at
http://store.usgs.gov/
U.S. Geological Survey
Box 25286, Denver Federal Center
Denver, CO 80225

To learn about the USGS and its information products visit
http://www.usgs.gov/
1-888-ASK-USGS

This report is available at:
http://pubs.usgs.gov/of/2011/1071

For more information concerning this publication, contact:
Team Chief Scientist, USGS Earthquake Hazards program
345 Middle�eld Road, MS 977
Menlo Park, CA. 94025
(650) 329-4737

Or visit the Western Region
Earthquake and Geologic Hazards Web site at: 
http://earthquake.usgs.gov/contactus/menloloc.php

Publishing support provided by: 
Denver Publishing Service Center

Any use of trade, product, or �rm names is for descriptive 
purposes only and does not imply endorsement by the U.S. 
Government.

Although this information product, for the most part, is in the 
public  domain, it also contains copyrighted materials as noted 
in the text. Permission to reproduce copyrighted items for other 
than personal use must be secured from the copyright owner.

The report and more information is available at
The State of California Department of Conservation
http://conservation.ca.gov/cgs 

Suggested citation:
McCrink, T.P., Pridmore, C.L., Tinsley, J.C., Sickler, R.R., Brandenberg, S.J., and Stewart, 
J.P., 2011, Liquefaction and other ground failures in Imperial County, California, from 
the April 4, 2010, El Major–Cucapah earthquake: U.S. Geological Survey Open-File 
Report 2011–1071 and California Geological Survey Special Report 220, 94 p. 
pamphlet, 1 pl., scale 1:51,440. [http://pubs.usgs.gov/of/2011/1071/] 
[http://conservation.ca.gov/cgs]

APPROXIMATE MEAN
DECLINATION, 2010

M
A

G
N

ET
IC

  N
O

RT
H

TR
U

E 
 N

O
RT

H

12°

Explanation
Site Location for �eld observations

Labels contain a site category designation
(C, D, F, or R) and a number that re�ects
the site's distance from the seismic source
relative to sites of the same category. 

R—Observations at roads and bridges

D—Observations at drains and rivers

C—Observations at irrigation canals and ditches

F—Observations at major facilities 
        and (or) earthen dams

Signi�cant Site Locations are discussed in the report;
all sites are listed in the Detailed Sites Table.

Liquefaction occurrence con�rmed

Liquefaction occurrence inferred

Liquefaction occurrence possible

No Liquefaction—Slope failure or settlement 

Seiche

No earthquake e�ects observed

Evidence of strong ground shaking


