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WEDNESDAY, March 16TH, 2011 

 

!The Easter Earthquake " Liquefaction Observations from  
the Mexicali Valley, Mexico# 

!"#$#%&#'()* !

Diane Murbach, CEG 
 
Where: $%&'&()*+,-./0&1()-2/,3(45()3 (Overlooking Admiral Baker Golf Course) 

6690 Mission Gorge Road, San Diego, CA 92120 
(619) 284-2460  

When: 5:30 pm ! Social Hour 
 6:30 pm ! Dinner 
 7:15 pm ! Program 

Dinner: Mexicano fantastico. Beverage station. Cash bar.  
 

Cost:  $30 per person, $5 discount for members, STUDENTS: $20.  Add $5 if you did not 
make a reservation 

 
Reservations: Make your reservation online at www.sandiegogeologists.org no later than 

noon, Monday, March 14th. 
 

RESERVATIONS CANNOT BE ACCEPTED AFTER MONDAY AT 12 NOON. 
IF YOU DO NOT MAKE A RESERVATION, WE CANNOT GUARANTEE YOU A MEAL. 

 
  
 

  

http://www.sandiegogeologists.org/
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SPEAKER:  DIANNE MURBACH, CEG, DMURBACH@SANDIEGO.GOV 

 

Diane Murbach is a Certified Engineering Geologist (CEG) with 29 years of experience providing 

geotechnical services and project management in Oregon, Washington and California.  She currently 

manages Development Projects at the City of San Diego, and assists with the business Murbach Geotech.  

She received a B.S. degree from Eastern Washington University and an M.S. degree from San Diego State 

University in Geology.   She is the 1990 past President for the San Diego Association of Geologists 

(SDAG), and the 1994 past President for the South Coast Geological Society (SCGS).  She currently 

serves as Secretary on the Board of Directors for the San Diego Geological Society.  !"#$%&'()#*+,-./$0(

with earthquakes includes conducting a research project that investigated structures damaged by direct 

fault displacement from the Landers 1992 earthquake awarded by the Earthquake Engineering Research 

Institute (EERI), and being was part of the earthquake reconnaissance teams for the 1994 Northridge 

Earthquake and the 2010 Easter Earthquake in Baja, Mexico.!
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!EASTER EARTHQUAKE - LIQUEFACTION OBSERVATIONS MEXICALI VALLEY, MEXICO"!
 

     The MW 7.2 El Mayor-Cucapah Earthquake occurred in Northern Baja California, Mexico on April 4, 

2010.   The Earthquake, known as the Easter Earthquake, ruptured approximately 70 miles from the 

northern tip of the Gulf of California to the international border.  The epicenter was positioned in the 
farming communities approximately 30 miles south southeast of Mexicali, Mexico on the western side of a 

broad flat extensional sedimentary basin known as the Mexicali Valley.  A significant effect of the 

earthquake was widespread liquefaction.   
     The Salton Trough, a geologically young north-south trending sedimentary basin, is located east of the 

epicenter.  The Salton Trough is a structural and topographic depression consisting of the San Andreas 

transform fault system along the eastern portion of the basin.  The basin includes a prime agricultural area 
north of the U.S. border known as the Imperial Valley, and south of the border in Mexico known as the 

Mexicali Valley.  Historically, natural and man-made water ways have traversed the agricultural lands in 

both of these valleys creating high groundwater levels.   

     Liquefaction features were observed across the Mexicali Valley that included lateral spreading, 
settlement, ground fissures, sand volcanoes and flooding.  Observations after the earthquake noted the 

presence of loose, saturated, fine sand and non-plastic silts, and a shallow ground water table contributing 

to the liquefaction.  Liquefaction-associated effects on structures included differential settlement, bearing 
capacity failures and severe lateral spreading damage.  Structure types affected included single-story homes 

to multi-story buildings, irrigation canals, bridges and roads.  Impacts from liquefaction included 

topographic warping of the previous flat farmland and roads and severe damage to lined and unlined 

irrigation canals. Observations along the Rio Hardy River noted significant lateral spread damage 
displacements and damage along and adjacent to its banks.  Sand volcanoes and sand fissures were 

scattered across the farm land, and around and in residential structures.  The sand volcanoes were described 

by locals to have shot up to six feet above the ground.  The history of the Salton Trough and six locations in 
the Mexicali Valley where significant liquefaction effects were observed will be presented. 

 

 

!



 SDAG - 3 Original 3/7/2011 

!

4566!"%#(!.''+&$(!"*7'%/-'!#!.89:!;<=9!*8>?@A89BC!
"##$%&'(!)*#!+(+),,-!.&!$/#!0*1!2#1&#(1)-!.3!$/#!4.&$/!5+$!4)-!6/)&'#!$.!)66.44.1)$#!(7#)8#*!

)&1!4##$%&'!7,)6#!(6/#1+,#(9!:/#68!/#*#!3.*!+71)$#(;!
 

<7*%,!=>?!=>@@! "D=A?@D!09?B?@D8DE<@B!#!"D?F?9!G?9@?9!8@A!(8;8D9E!.89>E;8@E!

")-!@A?!=>@@! 3?DH!)$"H?8!#!#9B?@EI!*<@D8JE@8DE<@!E@!(9<=@AK8D?9!

B+&#!@C?!=>@@! LEI:;!+<AA!#!+H?!"<=DH?9@!*8>EM<9@E8!38DH<>EDH!
 

 

!

!

4566!'N'*/+&L'!*)..&++''!
!

PRESIDENT " Chuck Houser; SCS Engineers; Ph: (858) 571-5500; CHouser@scsengineers.com 
VICE PRESIDENT ! Todd Wirths; TRC ; Ph: (858) 505-8881, x4927 ; TWirths@trcsolutions.com  or todd@wirths.com 

SECRETARY " Brian J. Olson; FSR Engineering; Ph: (858) 750-9243; bolson@fsrengineering.com or brianjolson@att.net 

TREASURER "  Cari Gomes; sdagtreas@sandiegogeologists.org !

PUBLICATIONS " Lowell Lindsay; Sunbelt Publications; Ph: (619) 258-4911, x111; fax:(619) 258-4916; llindsay@sunbeltpub.com 

WEBMASTER " Carolyn Glockhoff; Caro-Lion Enterprises, Ph: (858) 549-3396; carolyn@caro-lion.com 
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"#$%&'()*+&(,)-(./!  Seems like it was still 2009 just a few months ago.  Tucson was a success this year.  
"$0-&(##(*+-.&(&*123,-&14&3+1#1%&#1&56%35)-&/12)&(33-#5#-%&41)&6-7#&/-()$%&859&%+1:; 
 
Plans are well underway now for the 2011 field trip.  If you have any ideas for papers, or know people 
who have worked in the area and might have some good material, let Todd know.  It promises to be a 
very good trip into an area with a lot of relatively new research on-going.  Another trip worth noting is the 
March 19-20, 2011, 25th annual SDSU alumni field trip in the Trigo Mountains and Cibola area of western 
Arizona.  The flyer is included herein, and you can contact Joe Corones if you need more information. 
 
At our March meeting, Diane Murbach will be giving us a presentation on liquefaction associated with the 
Easter Sunday 2010 El Mayor-Cucapah earthquake.  In addition to ground shaking and surface rupture, 
liquefaction is an important geologic hazard associated with major earthquakes.  Come to Emilianos on 
March 16 for good Mexican food and a great presentation by Diane.  Also note that the April meeting, also 
at Emilianos on the 20th, will be our annual presentations by our student scholarship recipients. 
 
The third printing of the 2010 guidebook is out, so bring your checkbooks to the March 16th meeting and 
plan of getting the copies you need for your library.  See you on the 16th! 
 
Chuck Houser 
 

    
Left: Tourmaline from the Tourmaline Queen Mine in Pala, considered to be one of the finest tourmaline 
specimens mined in San Diego County.  It is now in the Houston Museum. Right: <The President's Case= 
of calcite twins. Part of a large calcite exhibit (12 cases) organized by myself and a collector named Phil 
Richardson from Phoenix, Arizona 
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25th A NNU A L SDSU G E O L O G Y F I E L D T RIP 
N O R T H T RIG O M O UNT A INS D E T A C H M E N T F A U L T  

& B O USE F O R M A T I O N , C IB O L A , A RI Z O N A 
M A R C H 19T H & 20T H , 2011 

The 25th Annual SDSU Geology Alumni F ield Trip/Campout will be in SW Arizona this year.  Chuck Houser, 
*/--%$1(2!34(5-%'"0%$16(7#'(0.$%('.8%(8#99"$,("$(17%(#-%#(#'(#(:.;;.<(/9(1.(=-"*(>-.'1&'('1/0%$1'("$(17%(%#-;?(@A&'(

and has agreed to show us some amazing exposures of the detachment fault along with a 2 ! mile hike around 

some of the contact showing upper plate Tertiary volcanic flows and crystalline rocks & lower plate Gneiss.  A visit 
on Sunday morning to the Pliocene Bouse Formation is also planned.  There will be people in our primitive camp 

area (no water, restrooms or firewood) from Friday PM thru Monday AM.  The Geology hike will start Saturday 

morning at 11:00 AM. 

DIRE CTIONS:  I-8 east from SDSU approx. 145 miles to Ogilby Rd. S-34 (exit 159) to Blythe.  Left at stop sign 

and go 25 miles to Hwy 78.  B",71(.$1.(C@(#$0(,.(#)./1(DE(8";%'(1.(,-%%$('",$(.$(-",71(17#1('#?'(FColorado RiverG(
and brown signs indicating Cibola Refuge and boat ramp.  Right turn here on gravel road on NORTH SIDE OF 

CANAL!  Do not take canal bank!  Go to T and turn left, go .2 mile and then right and cross bridge.  Right at stop 

and follow pavement for 4 miles to stop sign.  H/-$(-",71(.$1.(FBIJ=B(BK3!G(:.-(ELM(8";%'(/$1";(9#N%8%$1(%$0'L  
Go straight after pavement ends for 1 mile and turn left onto good-wide gravel road that angles off to left by a 

power pole.  Go about 2 miles until good road angles off to right, you go straight on well traveled track.  Go about 

1.2 miles and road will drop off into a good sized wash and go to right where you will see pink flagging indicating 
a left turn to main camp about " mile.  GPS coordinates of main camp are:  MM(OC&(PELECG(Q(OOP(MR&(DCLSCG    

4.(1.(57";(>#-T/7#-'.$&'(<%)'"1%(#1(http://sdsu-geoalumni.geology-guy.com for Google maps of the area and his 

GPS track from San Diego to campsite.  High ground clearance vehicles are recommended to get to main camp area 

but you may camp anywhere after road drops into wash if it looks too risky to continue.  It would be about a " mile 
walk to main camp and our geology hike starts about " mile farther up wash from main camp. 

Directions from LA area take I-10 east to Blythe.  Take Hwy 78/Neighbors Blvd. exit.  Right at stop and go straight 

about 12.5 miles.  At 28th Ave. (4-way stop) Hwy 78 turns to right, but go straight.  At 12.5 +/- miles you will see a 
FUG('",$L(FV-"0,%G(<"17(#--.<(9."$1"$,(1.(-",716(?./(*-.''(17%()-"0,%("$1.(3-"W.$#(#$0(:.;;.<(-.ad 8 miles to stop 

sign.  Baseline road goes to right and is the way in from San Diego.  4.('1-#",71(#$0(?./(<";;()%(.$(FB"N%-(B.#0G(

17%$(:.;;.<(0"-%*1".$'(#).N%(:-.8(21.9('",$(#1(FB"N%-(B.#0G(  

mailto:wpresch@fullerton.edu
http://biology.fullerton.edu/dsc
http://sdsu-geoalumni.geology-guy.com/
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COMMUNICATIONS:  FRS Radios channel 4, no tones.  Amateur Radios use Black Mt. Repeater 147.120 + pl 

103.7 (linked into San Diego on 147.240+ 103.7) or 2-M Simplex 146.520 as you get close.  Phone service was 

almost non-%X"'1%$1("$(*#89()/1(,..0(#'(?./(1/-$(.::(FB"N%-(B0LG(#$0(,#"$(%;%N#1".$L 

F U E L/SERVIC ES/SUPPLIES:  4th Ave El Centro for food & fuel.  Palo Verde, just a few miles N. of turn off to 

river, has fuel and junk food.  The I-10 corridor crowd should go into Blythe, 7th Ave. exit & turn left. 

If any or our Alumni are interested in becoming involved with any of our Alumni Activities, like to assist with 

:/1/-%(>"%;0(H-"9'(.-(7#'(#(F29%*"#;(5;#*%G("$(8"$0(17#1(<./;0()%(,..0(:.-(#(:/1/-%(Field Trip please let me know.   

If you have any questions regarding this trip email or call me.   Joe Corones, Alumni Field Trip Chairman.  

jcorones@gmail.com , H 858.484.3582, C 858.603.5545 
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