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RESEME'\ 

El area de replicas del perfodo del 1 o. al J 2 de dir:iembre de 1978 para el.temblor de Oaxaca 
(29 de noviemhre, 1978; Ms= 7 .B ht est ima en 6000 km2, Ertemblol· parece llenar el tramo de 
quiett1d ,ismico entre los temblores de 196:; (M8 = 7 .6) v .1968 (M, = 7 .:; ) solo parcialm~nte. 
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Based on observed seismic quiescence beginning 1973 for shallow earth
quakes (depth< 60 km) with magnitude;:;;. 4 and noting a similar quies
cence before the earthquakes of 1965 (Ms = 7 .6) and 1968 (Ms = 7 .5) 
in Oaxaca, Oh take et al. (1977) fore casted a large earthquake (Ms = 71 ~ ± 

1/4) in the area with probable epicenter as 16.5° ± .S0 N, 96.S 0 

± .S0 W. 
The forecast caused considerable controversy in the scientific com
munity (Garza and Lomnitz, 1978). Fig. 1 shows the epicenters of 
aftershocks (1 to 12 Dec., 1978) located by an array qf lS portable 
smoked-paper seismographs. The magnitudes were determined from 
coda durations using a relation given. by Lee et al. (1972); events 
shown in Fig. l have approximate magnitudes greater than 2.7. The 
aftershock area obtained from the location of these events and shown 
in Fig. I by broken line is about 6000 km2 

• The area is well defined by 
the activity of 1 Dec. to 3 Dec. an.cl docs not appear to grow with time. 
Locations of the mainshock and 17 .aftershocks (upto 8 Dec. 1978) 
given by the Preliminary Determination of Epicenters (PDE) published 
by the U. S. Geological Survey are also shown in Fig. 1. This aftershock 
area is about 1.3 times larger and more elongated in the N-S direction 
than the area determined from our field array data. Eight of the 17 
PDE aftfashocks occurred after 1 Ike. Seven of tlwse events are shown 
in Fig. 1 with their corresponding locations obtained from our field 
array data (one lies outside the area). PDE locations diffrr from our 
locations by 35 to 60 km; all PDr: lo<rntions lie to the wt>st, with 4 dis
plac1~d to the north and 3 to the south. This probably <~xplains the N-S 
elongation of the PDE aftershock area. Assuming 15° as the dip.of th<" 
subducting Cocos plafo, the area of rupture is ohtain<·d as 6200 km 2 

.• 

The sei,;mic moment M0 df'ti-~rmirn~d from surface waves h0as been 
rcport<'d a,; 3.2 x J02 7

, 2 3 x 1027
, and 2 x 1027 dyne-cm by Stewart 

and Chat>I ( 1979), Ylast<TS Pf al. (1978), and Reichle l;'t al. (1978), res-
' p1~divdy. Taking 2.6 x 1027 dync-<:m as the average value of M0 and a 

rcdangular rupture area of 90 km x 70 km, the average displacement D 
on the fault and stress drop !::.a are obtained as: 

- - Mo = I 4 D .- --- . meters 
µ .'\ 
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8 D 
£:,a = --··· µ -W--;:- = 5 hars an 
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where µ = rigidity = 3 xlO 11 dyne/cm2
, A = rupture area, and W = 

fault width. The. moment, stress drop, rupture area, and average displa
('ement of this earthquake are very similar. to the Colima earthquake of 
1973, Ms= 7.5 (Heyes el al., 1979). 

Fig. 2 shows all shallow (depth ~ 60 km} seismic activity of the re
gion (Jistt>d hy PDE) for the period Jan. 1966 to Dec. 1978. This figure 
also shows (shaderl) aftershock art>as ofearthquakes of 23 Aug. 1965 
(right) and 2 '\ug. 1968 (left). The rectangle shown by broken line is 
the area identified by Oh.take et al. (1977) which was seismically quiet 
from 1973 to 1978 .. Note that part of the "gap" for large earthquakes 
bounded by the 1965 and· 1968 n1pture zones was seismically quiet 
since 1966 (solid outline. The lateral dimension and location of this 
quiet zone is equivalent to the aftershock zone determined frnm our 
field array data (shaded area in center). However, the aftershock area 
defined by PD~: locations. (open circlf', Fig. 2) for the 1968 sequence is 
concentrated along. the eastern boundary of. the unbroken area. This 
leads to the question of whether tht> gap is entirely broken at present 
sinee it is defined relative to PD~; data. Tt is possible (i) that the remain
ing an~a might rupture or (ii) that the area bounded by the solid outline 
may be a "permanent gap". 

Oaxaca f~xperienee SJ,lggests that monitoring of seismicity patterns 
from world-wide i:;tations iE: a usdul tool for identifying "special study" 
an~as of pofrntial large earthquakes. 



338 

16.5°N 

16.0°N 

15.5°N 

GEOFISICA INTERNACIONAL 

OAXACAJMEXICO 

0 ·. . · · . 
0 •• ,,..----:-- -· 

/~ ', 

• STATION 

&IT.~ 
e Ml:4.0 
• 3.9> M 
o USGS LOCATION 

// .. ~~ •. : • ~ ..... , oMAJN
0 

SHOCK 

I/ •:" o ~· ', _, .......... : .. 

1( • z o'\..····· ... 

·~---fr-·~-.s-;_o.,:NDl~O .. : I~ . .:-·~·/{../\~ 
\ •• ··~· .. i \ 

o:. . . 
\ ·. ... . \ 

I> 4 ~<~·~· .. ···~·······~o •\../. ..;---!'-r 

c, .................. _ 
"''c - . 

-,---:-----

10 0 10 20 30 40 50KM 
"· .. \ ..... ~-~-" 

15.o· N L.:. _ __:___:_ __ ...;..... _ _L _ __:_ ____ --::-:.L:::-:-:-:-:-------;::9:::6-:.o··w 
97.5°W 97,0"W 96.5°W 

Fig.1 Aftershocks located by (i) the field seismograph array (l to 12 
Dec. 1978) and (ii) the U. S. Geological Survey (29 Nov. to 8 
Dec. 1978) from world-wide stations. Dashed arrows indicate 
U.S.G,S, mislocations of same events. The aftershock areas from 
U.S.G.S •. data (dotted) and field array data (dashed) are outlined 
for comparison. 
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