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'rile .lauuary 17, 1929 C:u~ni~na carlIiqu;~ke, ~~ort l ieas~cr~i  Venczuel;~, \\l;rs ;~ssociatetl witli ilic 
activity of [lie El 1'il:lr I ' ; ~ u l t  '%one. ;~ lo~ig  wllicll tllc tlcxrral rnotion hclwee~i ~l lc  ('i~rihbe;ul :111tl 

South-Americ;ln pl;~tcs is ~>r.e?;e~ltly titking l>lace. No\\j;ld;~ys. scisrllic activity collcclrtratcs tow;lrcls 
the eastenlmost rip ol' Ihc 1:;1u11 %.one. close lo its ju~iclion \\!iili tllc 1,esscr A~l~illc> sul)duc~ion /.one. . . Ihis seis~llic :~cti\lity cau I>c dividcd illto tllrec 1n:1i11 types (c.  g.  Kusso et 21.. 1093): shallow 
earthquakes displayiug riglil-laler;~l slrikc-slip ~notiorls whe~i loc;~tecl i~lo~ig c;~st-\\iesl trc~itlirlg quasi- 
vertical faults, dcep cartliclui~kes (k)c;~l dcptli 11 grcaler [hall 60 km) a ~ ~ < > ~ i i ~ l c t l  will1 llle dcsccrltliug 
slab of [he I.,esser Autilles sul~ductio~l zone, ;rntl iolcrmedinle dcp~li cartllcluakcs (20 km < 11 < 60 
km) wliicll :u-c represc~itnti\:e of ~lle  complex slri~in rcleiisc 1aki11g pli~ce :IL the j~~nction hclween tlle 
El Pi lx  Fault Zone aotl tlie subtluctioll zone, i n  the vicinity of l'riniclad islaud. l'he ;ire21 close to 
Cu~uana cily contrasts wilh these later regions by its low Ic\jel of seismic acrivily. Tliree different 
hypothesis can be ~~roposetl to expl;rin tllis ol~servalian: ( l )  creep l>lle~~O~iic~ii~ contribute ~nainly to 
the nlotio~i in  this area. (2) seismic  notion Ilirs already 1,ecrl accc~mo~l;~lccl d ~ ~ r i ~ ~ g  Iiistoric;~I large 
events. (3) ~ccloriic stresscs are presently accu~~iul;~li~lg in  lllis area. I n  lliis co~itcxt, a tlcl;~ilecl study 
of [lie 1929 evcllt is inlpor~ant hccausc i t  is [lie I:~tesl rll;~ior C \ ~ ~ I ~ I  wllicli occurcd ill  tlic ;~rc ;~  prior to 
1062, \\/hen [lie Wol-l-\Vidc Sl:~ntlartl Scis~iio;~;~l>ll Network hccallic opc~'alio~l;~l. 111 p:~~.tit.ula~.. were 
the reported v,idcsl,~'eatl tl;~ru;~$es tl~re riiai~il!. 10 loc;~l site cl'l'ccls. or \\,:IS Illis e\!cnl ; I  ~naior onch '! 

Cumana tit!! is sellled or1 ir co~npressionaI L'auIt jog of llle El Pilirr 1:aul~ Zone. 'l'he kola1 
width ol' [lie fa011 jog reilclles 5 k ~ n  ill  ;l ~lor~li-soutli clireclion, ;uld Cu~niul:~ cily is located on tlie 
norlliern edge 01' tlic jog, on llle western sitlc of' the so-called Cerros dc C;~igu'ire (F ig~~re  I ) .  'l'hesc 2 
km wide hills consis[ ol' l'oldetl pliocenc sctlimc~lts. l'llese I'olds i~~co~iiotlntc slress changes due 10 
the termination of lhc ~lorlllenlmost br;~~icll of tlie El I'iliir Fault Zo~ie. l'liis kiricl ol' geological 
stn1ctu1.e is now widely rccogrlizetl :IS all inll!cdirnen~ to the propapliorl of scis~nic rul>~urc (King. 
1086: Sibson, 1986). l udcctl, I'aigc ( 1030) rcportcd tll;rt t l u r i~ i~  the 1029 e\lelll, lwo linear surl':~ce 
ruptures e~nergetl soutli 01' Punla I)cls;rtl;~. prop;12;11cd \\:es~\\~;~rtl. ; I I I ~ I  sloppe(l tlicir pl.op;lp;~lion soorl 
after affecting the (Ycrros clc ('ai911'irc (I:ig~~re I ). 'l.lic~'c is no slro~ip c\.iclc~icc I'or ; I  I'111'1llt.r \vcsl\\,;lnl 
propagation 01' tlic nlplllrc. A -3 ni Iiigll sea-\\,;l\*c i~i\,;~tletl lllc ha~.l ,o~~r i n  tlic ~>lacc ii;~~netl Si~l;~tlo. 
In this area. [lie slope 01' the t'oirsr is very sleep. up 10 45", ;uitl o\ ,c~'l ;~i~i \\..illl loosy \v:~Icr-s;~tur;~tc.tl 
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sedimeats. Seawartl 1:11eral spreading of the hcatlla~~tl bar was tloc~rmeoletl tluriog the car'tllyuake 
(Beltran and Rodriguez, 1995). Therefore. slumping call explain che occurence OS this wave. The 
presence of a sha~~ered zone within 111c area wI1c1.e r~~plure eotls has been doc.c~~ncn~etl lor califonlian 
earthquakes by Scholz (1990). Such pheno~nenon c'an explain Ihc slrong grountl rno~ions reported i n  
Cuinana City. Shaking was also amplified hy local xilc el'l'ecls. Intlced. the low11 was Iwill on loosy 
sediments. Detailed geomorphologic:~I mapping (Bel~ran and Rodriguez, 1995) showed that most of 
severe damages occurcd within sites where builtli~lgs were constructed either 011 I;~gunal areas or 
upon deserted meantlers ol' the Manzauares river (Figure 1). 

First-hand historical docuincnts, ~,holographs, reporls. and testimonies related 10 danages 
inside and outside Cumana city Ira\~e been carefully co~npiled by Rndriguez ancl Chacin (1993). 
These descriptions include the damages ancl destructions which affected public buildings and 
houses, ground fractures, liyuefac~ion phenomena, water and sand blows, induced landslides, 
collapse spreadings, and ground noise. The most destruclive cffects were concencraced along a 30 
km long narrow bancl fringing the soulhenr coasl 01' Ihc Gull' of Cari;~co. These macroseis~nic data 
enable us 10 draw (he isoseis~nal !nap shown in lTigure 2. The inslrun~ental epicenler relocaled hy 
Russo et al. (1992) is also shown. l'he error ellipse of the relocalet1 cpicenecr is ralllcr large because 
instrumental dakr were sparse. tlowe\!er, this localion is concortla~it will1 (he MKS Vlll in[cnsi[y 
area derived for111 ~nacroseismic tlnla. 'l'hc whicc tlols in Figure 2 represent the localions wherc 
aftershocks were most scrongly fell up 10 one week afler Ihc main shock. I n  our view, Ihcse data 
indicate that the ruplurcd l"ti111 length shoul(l not have bee11 longer Ihnn 25 to 30 km. 

One of the most important ~nncroscis~nic dala was [he widespread cestinlony tllal people i n  
Cuinaila city felt shaking (luring 5 10 15 sec (Paige. 1930). Wllile we make Ihe Ilypoihesis (hat Illis 
duration was not o\reresti~naled by S~.ighlened people, its value ~nust be regardetl as a ~naximum 
value, because i t  in\rolves Ihe lolal source duration r ,  Ihe tlil'krent a~rivals of near-field seismic 
waves, and the response ol' soil ancl buildi~lgs. Since [he total seismic ~noment M0 ol' a11 earthquake 
scales with r3  (e. g. Furu~noto and Nakanishi. 1983). Ihesc nlasimu~n values correspond lo 1017 Nm 
I MOlnax I 1019 Nm, or equi\rwle~ltly. 5.3 2 Mwln;is 2 6.7, wI1e1.e MW is (he energy magnitude 
defined by Kana~nori (1977). lJnSor~u~~;~~ely.  no scaling relalinns arc a\!ailal>lc \:cl Sol- \:e~lezuelall 
earthq~~~akes. By ;tn:~logy will1 califc)nli;~~l c;~l-111qu:tkes. Ihesc \~:~lucs correspontl to ~naxi~num 1'11ul1 
lengths comprised helulcc~l 5 211lcl 30 km. ' l ' l ~ i h  lalcsl \~nlue i.; i l l  yootl i~grccnlcrll \\,it11 ~llc ~ni~ximu~ll 
fault lenglh inferred li.o~n ~n;~croseisrnic tI;rtii. 

CONCLUSIONS 

The 6.9 inagni~ud tlerived by Gutenberg and Richlcr (1954) f~.o~n the instru~nen~wl record of 
Pasadeua (California) should be regartlctl 21s an exlrelne possihle value. hecause il would involve 
fault lenglh ancl source duralio~l \:allres gre;rrer than 40 krn. ;rntl 20 sec. rcspec~ivcly. Macroseis~nic 
data indicate thac Ihe lolal l ' ;ruIc lenglh Inus1 hn\lc been sm;rller Illall 30 k ~ n .  Musl tlestructions arc 
explained by local s i t  eSSecls. 'l'his inlcrprcli11io11 rllcans 111~11 ( I )  Ihe 1029 ('unlalla c;~rtl~c~ua~kc clid 
no1 release a siguificanl ;rrnounl ol' leclonic slrcss alollg Ihe sot~cllcnl ('i11.ihh~i111 ~ > I ; I I c  ~ O L I I I ~ ~ ; I I . ~ .  t~nd 
that stresses are going or1 accurnula~i~~g in  his irrca. (2) 1oc:rI soil contlilio~lh in ('u~narl:~ c i ~ y  i~rl t l  

sun'oucliug regions are very poor i n  lllc sense Ihal llicy ;rlnplil'y grc;tIly the clcstruclivc ct'l'cc~h 01' 
moderately sized earlhquakch. 
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Fig. 1. Tectonic map of Cu~nana city and surrounding area, after Beluan and Rodrieuttz (1995). 

Fig. 2. Isoseistnal curves of the January 17, 1929 Cumana earthquake. Venezuela. Topography is 
indicated it1 meters. 
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