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latn4uctioa 

the aorthera Mctf.oa of tile Jllpedal ValleJ naloa ill louthera 

callforala la aa area of kacaft potbenal naourcu aiMI aa area of Jdab . . . . 
MiallicltJ. ~ atU., ill .etan tile relatlouhlp betwa pothU..l ana. 
aa4 urtJMauaU., the V.I. C.Oioalcal lune~ baa bea IIDDitoriD& aet...icltJ 

ill the blperjal, VaU•J vida a •tat- atatloa utvork aiace 1973. llx 

.., atatiou wre a .... to tM. utvol'k la llovel6er 197~. ftla cataloa 

'*ltaiu a ... crlptioa of tJae Mtwl'k aa4 a llat of preltalur, data OD 

earthquaku recorded •~ the Mtwork froa January 1177 tlaroup M.reh 1977. 

larthquakea reported la tide ca~los are loeat .. ill tile area ladlcated 

ill rt.aure 1. Haj.or fault• are .... t.oeatf.ou of ••t of the aef.ao-=' 

araphf.c atatlou ued ill loeatf.q earthquake• report .. here are ahowa Oft 

flat• 1 aiMI are luted ill Mle 1. 

fte tel-tared Hta.an~c aetvork la the lllperlal ValleJ eilplo,~ 

the •- tJpe of iUtnMDtatf.oa dneloped ltJ the V .1. C.Olo&f.cal luneJ 

for ue ill the catral Calf.forda aew.k (aH Veailoa aDd other• • 1173). 

lei-ten are vartical-CO .. DDat L-4C Hark hoductl .aef.aaletera 

(T••f.a • 1 aec). lf.pala fro. th- f.altnMDta an f~lterad ia tbe field 

(Tff.ltar • 0.1 aec) aad tel-tend to the C&lf.fonlf.a Jutitute of. Tlclmolou . 

ill tuac''!DA, Calf.forala, -~· theJ are recorded n 16- fil• aloaa vf.th 

a. WVI tt.. code f.a Deftloeonen (rplYO • 0.06 aec). teak •pf.ff.catf.oa 

raaau fr• 105 to Uout 1~· aiMI occur• at r,.. • 0.06 aec (or ~4 ha). 

(lafer to Veaoo aad otbera, 197~. or Bill aad othera, 1975 • for a aa.vhat 



MD AIIAUIII 

Dae .. ta ia aaal7a .. •taa •tWa •neloped for the Malpia of 

at.U.ar .. ta fna the u.s. Ce01qic:al lun.,'a c•tral C.ltfonia Mt• 

wrk (••• ·for --.1e, 1M_. otlaen, 1972b _. v...- _. otiaen, 19~). 

Ia particular, each roll of fila, vldcla coatataa 24 lloura of ••ta• b 

proceaM4 ill tlae foU.taa at.,.. 

· 1) a.c1a fila ta Yi....U7 aceDM41 to .ote apj,ndate tta.a of 

•rthquaku a4 the atau .. oa 1lh1da theJ are ncorde4. 

2) larthquakea tlaet an recorW "j.,.aletw17" • J or •re atattona 

are urtuall7 tf.Mcl. AD "t.puJ.atw" atpal ia fona117 deftaed aa -. 1D 

vhtcb a) then ia DO queatf.OD tlaat the ftrat aotf.OD -D ta tbe ftrat .a . 

arrival, It) the aplttuda of the fti'at avtaa ta five ttaaa tba aplttuCte 

of the DOtH a.ul c) tbe arrf.yal ca lte picked vf.tb a anor of 0.1 aecoDd 

or lua. 

J) Dae antval-tta. .. ta are puDcbecl OD c:nputar carda, ad the 

car .. are proc• ... uaf.Da tbe c011p11ter proP'• llft071 (tH aDCI Lehr, 1972) 

to 7f.elcl preU•tu~ .. tentaattou of ortsta tiM, b7fMN:eDtar locattoa, 

aepttu4•, aDII atattattcal .. ta coDcentaa the bnoceDter aolutf.oD. 

IIYP071 anaratu a --~ card CODtaf.DiDS the al»ove tafoi'Utf.on for .each 

earthquake. 

4) lafonatf.oD f~ the au..ar.r carda ta 1tate4 f.D thta cataloa. 

(Table 2) &Del the pr.U.iu~ eptceDten are plotted OD a •P (plate I ) . 

t. 



DISCUSSION 

hrthquke locations •re dependent strongly on the velocity IIOCiel 

uMd In the loc.tlon progr•. Epl~ntr•l deten~IMtlons ere less strongly 

dependent on the IIOdel tMn depth detenaiMtlons, unless the urthqu.ke 

occurs outside of the periMter of the st•tlon group uMd In the location. 

The velocity IIOdel uMd for the urthquke loc.tlons In this c.t•lot Is MMd 

on • •l•lc refr•ctlon study of the l.,.rl•l V•lley by lletiler •nd 

others (196ft): 

VEI.OCin DEm TO 
(a.ltee) TOP OF LAYER (lal) 

2.0 o.o 
2.6 1.0 

J.6 2.0 

... 7 J.O 

6.1 6.0 

a.o 20.0 

The P-wave del•y tl•s •sslgned to .. ch st•tlon (T•ble I) were est•bl hhed 

front a c. I lbr•tlon blast detOM.ted by the u.s. Geologic. I Survey on 

March 2J, 1,76, at JJ• OS.JO' I. Latitude and 115• J7.17' W. Longitude, 

5 klla.ters north of Wes~rland. This c.llbratlon shot Is very ,._.r the 

epicenters of Mst of the urthquakes of the Nlw...,.r 1176 Mrthcluake swan~. 

Our studies Indicate that eplcentral loc.tlo.s are probably as •ccurate •• 

* 0.5 a.: hypocentr•l locations (depths) are probably accurate .only to * 2 a.. 
The hypoc:entral locations of theM .. rthqukes rtlatlye to one •nother Is 

probably •re accurate, however. 

J. 
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llapltwl• nport .. ia We cataloa an ._ .. • the Mtlaod of aipal 

nratioD 4ucdbed 1»1 Lea ..a otbera (1972a). . the .... itwla of a ai'ftll 

earth..- 1a the __. ... at aneral atatioDa of Mpitwlu .. taniMd 1»7 

X • - 0.17 + 2.00 lol (T) + O.OOJSA 

A 1a apic•tral diataaca iD b, aDII 

T 1a aipal 4uratt. iD aecoacla. 

• 

lipal 4..Taticna 1a tlaa tiM iatanal 1D aeccnula fro. the ODaat of the 

• .. ,. anlftl to a poiat wbua tbe trace aplltuda (peak-to-peak) falla 

balov 1 ca u it ia aaaa oa the Caotach fila Yi~. A 0.0 •JDitu .. 

(!ul• 2)1Ddlcat• that the -aaitu4a vu DOt calculatad. Ia _, cuu 

aa aarthquau aipal vu truDC&tad bJ the ouat of a laraar neDt or · 

ataDdad bJ the ouat of .-llar neDta. Ia th••• cuaa the MthH of 

4atan11liq upitu4a uaiaa aipal duratiOD could DOt be uad. 

'l'ba hJpoCutral panMtara liatad iD !able 2 are the fo11CIIIfiq 

1) Y, 1•r of occurrac:a 

2) X. MDth of occanaaca 

3) ~· 4q of occurnnca 

4) a, hour of occurnaca 

5)- H, llilluta of occurruca 

6) lee, aecODd of occunuca 

7) LA%, aorth latitude of apicaatar, ia ••ar•• . 
I) tDMC,. vaat 1oaaitu4a of apicaatar ia .. srau 

9) DEP, depth of hJPOcaatar ia kllaa.tara 

• 

• 



10) IIAGe upitulle 

11) .,. ll&lllter of P arriftla .... iD 1ocetiq the urthquab 

12) CAP. aut.. pp betvaea atatina contrAutiq P-erriala 

13) IIIDf. diataDCa froa epicenter to aureat atatioll .... iD 

1ocatiq the eartJMa..U 

14) liB. root ........ n of tr ... 1 tba ruUuala. a1• iD aecoDda 

15) -~ atuclard error of the epicnter. iD Ula.ten 

16) az. ataadard error of the focal depth. iD tuo.atera 

17) Q. aolutioa caualitJ of the hypoceater. 

18) 11. _.el uaecl iD location. II • 1 throuahout thia pralillinary = 
·catatoa. 

· A fUter ia applW to the ... ata ia thia cata1oa. to elildaate ve17 

... hypoc•ter aolutioaa. A aolutioll wu aot liat .. . or plott .. Ulll.ua 

aKS ~. o.~ aecoiada.. •o eveata Ia_•" bua rarud to t.,rova preU.IIf.uiJ 

locatioaa aad prell.taar, .IMI'•• 

• 

5. 
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Plate 1. Location of urthquake epicenters In the l~~perlal Valley with respect 
to .. jor faults for the period January I, 1977 throuth March 31, 1977. Solid 
triangles are .. ts.oeraph stations In the IMperial Valley net~rk Installed In 
1'73 ( ... Flture I and Tal»le 1). Solid circles are the .. r ... raph stations 
Installed In NoveMber 1976. 



Table 1. Statton Data 

110, UATIOI LATIDIQE LONGIJUDE El£y DELAY 

DEG Mil DR Mil FEET 'SEC 

I RUGR 33· 2.73N 115 J1t.1ow -47 -o.oz 
--}· -- veRii3J -,-~a·tti'TIJ il-:76¥-=.,f-o;ozoo. ·· 

3 EPIC 33 5.ZIN 115 J6,ZIW -61 0.0 
-4 ·-a"ANG iJ J.29N 115 f7.a4w -•2 o.o-· 
-'- Et.R 33 • ·a-~.-a~tN ''·'· ~~\L::t:f.-~.t.~' _0_ 

6 . N .. R JJ 6elON 115 41.01M -69 -o-.64 
7 WJS 33 : 16,56N 115: J5.51W -61 -o.91 

-~- iiiLJJ o.t1N 115, 37.35W . .... -o·:it--! 
• CLJ 11 a.~tJN 115= 31.64w ~s• -o.zo ; 

lo FNK JJ zz.tlh 111 ia.z•w 12 -1.11 .! 
_Jo1 COY JJ Zlai4N 116·. J.I.6JM 21.0 -1.f.J___J 

. 12 HQT . .13 11.14N 116 Jlt.I9V 1975 -1.39 · 
13 SMD JS JZ.15N i16 Z7,70W 0_:1.54 

'14 PL T 31 GallN )14 43el6ti 6i -13~2 --1 
15 SLU 1.2 30.10N 114 46.64W 41 -0.97 
16 iArJJ 1.41N liS , . 

_11 • .. $.P.~.JZ D..d-JM. 111 ..L!tW -J., .... J._Q __ 
11 • ISC 32 43.4tN 115 2.64W 43 0.0 

___ J._9 _ _!_t,._u_~~.. J.~e40ft...l.l1. Y£t•.~J. •.• 9. o_J~9 ... 
20 CPI JZI 5Z.IOH 111, 6eOOM 213 -0.65 · 
21 GLA 33 3.10N 114 49.60W 627 -1.05 
22· IKP 32 11.93N 11• •• , ... ''' -1.11--

_;_ZJ TPC_Jt, 6.J5N ll6 _J .9JW 76_. -=9.!1.7'f___ ~: 
24 PLH .33 21.20N 116; 51:70W 1692 -o.Jt 

__ 2!_·--·~U.I l9..!..Y.'!...!A! 27 ·'lL~·~~ .. =.l.!.!»o~ 
26 ° CPH 34 9.21tN 116 l1eiOW 937 -0.61 
27 ° C02 31 50ei!N 115. 20e6IM 276 -1.10 
21 INJ IJ I6.14N lie. sl.66W lfoo-=l"';j) 
29 LTC ~~ 29.34H 11$ 4e20W 451 -l.Zl • 

-JO LfHJJ Jr.ftN 114 Jr.iOk 744.-=0.66·-· 
51 PNM JJ 51e64N 115· ~1.05W 1147 -0-75 

-~z--·· ·· .. st.H34 . II;zw 115 lT.I7tt lllz-ca-;,;, .-·· 
33 Kte 33 sa.saa tt• ,,,19w 1366 -o.9z 

3"4 va-·3·i so-:-21 e 41,53w lsoo·-;.o;Y1--
·--'-L. -··-.. Wt~R .JJ ~~~tlP!..J..If ,,~~·'t--100~ 0~:".~·~3 .· 0 ,, ao~ sz ~t1.67N 115 16.11w 14 -o.zz 

31 CCH 33 25 75N 115 2l.IIW 411 -1.10 -- .. ..._._ -. . . -~- ----·- ··-· --··---. . ... . -
11 c~ 12· so.•• 11! ltJ.61W -15 -o.4o 
39 · CRR 32 !J.liN 11t 51.10W 98 -1,07 

..... 4o DAit-;2 44:o1N 111· n?t,a;--·.:,- ·o~·zo · • 

... 4l. __ .,sp_,a· 44.11~-•~' ).J • . l~t-- .~•-·q,ls_ o o i 
42 lttG 3Z 59.3CN 115 1le61W 2 -0,37 t 

·- ~t-.-~f.!_:J~ .• J~.Itl~o..w ~.h~!L:.'-1.:~1?-27 ... .' 
44 011 33 &O.O.V. 115' JI.20W -61 -0.62 i 
45 RSE 12 He5JN 115 29.95W -41 -o.zz t -a allii 11 JI,JIH 114 Ja.6i'1sz-=i";cn--·. 

-· t.7 Si~-~-~ :S't'~-J..1': 4),52~ ..•. 110 .:-1.01 ..• ! 
41 SNR 32 51.11N 115 26,21W 0 -30 -o.32 

-~~...:.__ o"~IL.'-1 . !1~.1.lN 11~ ~,,!t~OJtf_t-~~9. ~~.·J~1 ... ~ ' . . 

'· 

•. 

•. 



Table 1. (eont•4.) 

. 
10.. STATIOII1 LATituDE LONGITUDE np ~-~y 

DEG Mill DEG Mill FEET. SIC 

• Station aot •••• la locatlaa eartbquakea 

~ .· 



Table 2 
Pre I lmlnary1iypatiAter so1utlons for 
.. rthquakes In southern Ca11fornla 
~nuary I. 1977 through March 31, 1977. 
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~ , 0 .. .. sec LAT J.(~~ !JEF ,_, .. GAP c~ FMS Eltfol EkZ C M 

::1, 1 3 ... 1 4l.Cf :! 3- 4i .1C 115-:!'1.4iC 4e!4i 1e15 1~ 64 t.e C e06 Oei c.z ' 1 , 11 1 4 12 4e 11.1C 33- E.~o 115-!l.4il 4.f: 1.11 E 91 2.1 c.c8 c.s o.J I 1 
] 11 1 4 22 lt l~.4i1 ll-1~.Cl ll!-•1.24 ~.cc 1.2\1 ' tiC l4.2 c.o3 c.:~ 4a.• c ' (e 11 1 5 11 45 1'1.01 l!-l1e1~ 11!-38.!! ! •' I 2.1C 1~ 49 !.1 C .Ct; C.! c.J 

' 1 '\ 11 1 1 2 3-t 31.4! 33-1! ·.,6 11!-!8.20 4.• 1 2.21! 2C ~7 6.3 c.21 c.1 c.1 e 1 
b ll 1 7 ( 31 it.14 32-!~.!C t1!-4E .c1 1.n c.c 12 88 4.0 ( .14 c.1 c.a ' 1 
1 11 I 1 li 3l tf.t5 ! !-lle4C 115-!!.13 4ef2 2.~1 21 ~~ 6.! c.tc 0.1 o.J I 1 
tt 17 1 1 1 ~~ 3C.I2 32-54.il ll5-1Ce4iS 1.1! 1.fl ll 10 t.l Cell c.! c.a e 1 
~ 11 113 I 4 ~5.0~ l2-54i.ee 115-44e64i 4.t1 Ze!6 ,, 13 ••• c.12 o.4 Oe4 ·e 1 

lC 11 111t ( 40 4.11 13- 1.66 11!-!5.11 '·it 1.!~ l'J fl 6 .c c eC9 c.! c.• e 1 
l1 11 111t • 5) 24.34 33- 4i.26 11!-38.01 4.4! 1.46 •• 11 1.5 c.o1 0.2 c.z - 1 _, 
12 11 114 1C lt3 lt.03 :a'S- le6! 115-44.Jt; ~.cc 1.12 lit 93 lleC c .cg C.4 Ce4 I 1 .... 
13 ll 114 lC 46 45.14 ,,_ 1.58 115-44.42 '·'' t.ez 1! 9'J 11.1 ceca Oe4 Celt ! 1 
lit .,., lllt 11 33 "'·'~ 33-

··~· 
11!-44.34 5 .co •• ,o 15 93 11.0 c.to c.4 Ce4 e 1 

l s ., l 118 E !2 1e.~1 !l- 4.61 115-!4.04 ~.45 c.t4 11 91 1.1 Cell Oe5 o.lt l 1 
~~ ll 118 ~ Sl 37.11 3!- 2efi9 115-l!e6C 2.!1 1.!2 12 99 ~.1 Cell Ce4 c.s I 1 
l? 11 111) IC 2~ 3.11 l3- z.Ee 115-l!.!C l.!t 1.48 14 98 4.t c.tc o.4 Celt ! 1 

C! ll IJS J J 27 22.22 J3- 2.82 11!-!5.44i 2.41 leE2 14i 51 4.6 c.c1 Ce2 c.J ' 1 
c; 11 11a 11 35 41 •• 3 ll- 2.7q 11S•l!.JC, 2.11 3.1! 21 81 4.6 Cell .,.3 1.2 j 1 
J 11 uc; ; 10 4:!. 14 !3- c;.2a 115-!8.12 4.t4i 1·!2 12 137 1·4 c .c7 0.4 C:.J I 1 
1 77 119 11 41) 2~.32 33- e.c;a 115-!l.ES !.cc 1.13 2C 4fl z.c Cell 0.4 c.J ' 1 
2 li 1~4 ; ta 43.61 :!!- c;.t2 115-37.91 4.C2 4. tl u It 1C.C c e2C C.l 1.3 I 1 

· ~ 71 12'• c J !1 l2e44 3:!- c;.1c 11~-31.12 • c c ....... 1.t7 20 53 ~.7 CelO c.! !., e 1 
It .,, 125 c 2! t~.tb 33- ~.le 1U-ll.~4 1.2~ 2.fl 2~ 47 1!.1 c.c, C.2 1.1 e 1 
5 11 125 ~ ;! 2Ci.C9 "!~~ t;.l! 115-:!l.CiJ 11 --c 2.2! 22 ,, lCel Cell o.4 Ce6 e 1 - .. ~. .. 
6 11 125 lC !l 4-t.CC ;2-53.62 11!-3f.46 :!.~2 1.fl ~ lOC 12.2 r..c1 0.4 c.s e 1 
1 1i 2 3 l 41 32.8C, 33- 9.ll 115-lE.38 4.tE 2.2t 13 111 1.2 c .1o Ce4 c.s E 1 
0 11 ~ 3 .... 

~-~ sc; 4l.c;c; :!2-!C.t5 115-44.00 ~ .10 !. !t 16 132 Cea c.2 ~ ~.o 1.C e 1 
9 11 2 4 c 1.3 !1.5!a 33- e.sc 115-37.33 ~.cc l.f5 l1 142 7.6 c.a5 c.e 6.7 c 1 ... 1i 2 5 lt 4;;, 51.23 .32-53.£~ 115-!C.90 5.cc l.lt ~ 173 Zt; .e c .o c 1 ~ 

1 71 2 6 4j 52 !1.77 32-5E.2! 1!5-!~.42 ". )t ;.1c il ,, 1.~ C .C9 0.3 0.4 e 1 
2 ll 2 6 1C 13 5E.l1 32-51!.1C 115-44.42 !e!:! lel4 f 1J1 8.2 c.o2 0.2 c.2 e 1 ., 1i 2 6 IC 23 2~.3t !2-!E.46 115-~~t.lC ! .c l 1.!2 1 t lt e.l c .ca c.e Cle6 E 1 .. 
4 11 2 6 12 42 le.eJ 33- 7.19 115-!!e4iE 5.(4 1.·19 11 84 1.2 c.c6 C.) c.z e 1 
5 11 2 6 2! 59 2~.42 !2-St eltC 11!-! l.1E 1.~5 a. Je 'a 15 12.0 c.cg c.s 1.1 e 1 
(t 11 2 9 1C 15 1!.70 l2-!1.6E 115-!1.21 e.t.J 2.n l! ~4 !.0 CeZZ c.1 leO e 1 
1 11 2 9 1! 21 24i.35 l2-5l.t.l 115-!1.28 !.cc c.c;, ) ·228 '·' c.18 c 1 
! 11 21C 14 10 57.1)2 32-~tE.•~ ll!-4&Je1.3 lelti le55 ., 91 .. , Cel2 c.e 2.1 e 1 
q 11 2J2 It 34 4t.8t 'I'S-.... 9.69 1!!-!'3.30 .... , •• ~8 13 8:! c.1 c.ct Oe! Cel ' 1 J 71 213 c; 58 41.01 lJ- q.ea 115-.!8.43 s.cc 1.!1 12 •c c.! '·'' c.5 c.l 

' 1 
1 ll 213 1C l z;.le ll- 4i.tl 115-'!e.Jc ~.co 1.!1 12 ll C.1 C .Cl Celt 0.2 

' · 1 1 71 213 1C 39 44.41 
33- '·'' 

115-!A.!O I!.CC 2·1~ 26 lt2 c.e c.ac C.3 C.2 ' 1 
! 11 213 11 1l 21.05 33- tt.t! 115-JE. ~.11 2.18 lC !1 C.1 c.·ac c.! c.2 ' 1 4 ll 211 ! 24 J.t!6 !2-54.18 ll5-51e611!e!C a.e~ c; 106 6.1 Cel5 lei 1·2 E 1 
; 11 219 c ltd 51.55 32-4t.1! 115-2t.45 !.!t I.E~ 15 121 4j .2 c .cE c.s Celt I 1 
!> ll 219 ~ 18 34.51 )3- 7.25 11~-J5.20 4.~ 1 leE4 2C 6) 6.C c.ca · 0.2 · c.2 I 1 
7 11 227 " ) ! 1·13 ~3-lle!! !15-lj~.l4 C •c 1 J.24 ·~ 158 3C.E Cel4 C~l ,1.8 c 1 
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