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El aruilisis de la actividad sismica (m;;;;,, 2.8) ·-·re11:istrada por mooio de una retl \oral de h sism•l· 
grafos durante ;1 semana~ previa> a la ocurri:,ncia de un fuerte t<'mblor (29 de no,icmbre de 

1978, Ms= 7.8) en Oaxaca--, revela los si1mientes aspectos: (I) Las distribuciones espadal y 
temporal de la aetividao si,mica prt·cedt>nte sugieren que ella ocurre a lo largo de una direccion 
con rumbo N(1h 

O ± (i°W y prohahl,·1111·111 t: a lo largo de olras do ;. d irerciones c.on rum ho'.', :19° ± fi "i,: 
qut· cruzan lo, flan1·0,; 01·('idn11al r orit·nral dt> la zona de r<'plil'a~. (2) En una area de :moo ki,i2 
qut> rode a al temblor principal s<' pre;cnt a una ,·alma $ismica ( para temblores de m ;;., 2 .8 )t'x,·ep-

* /nstituto ,le Geofisirn, l i:'1/.4 M, Jfexico. 
** S .. ismological l .aboratory, California Institute of Technology, Pasadena. /.SA . 
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to durante dos periodos en que ocurren .. temhlores precun.ores" (a menos de 24 km del epicen­
tro de! temblor principal): el primero, 2 semanas antes de la ruptura. el seg;undo. 21 hrs. antes 
de la ruptura y luego la actividad declina durante 17 hrs. hasta la ocurrencia de! temblor princi­
pal. Este comportami<'nfo de la adividad sismica en el tiempo, observado inmediatamente an­
tes de la ornrrencia de] temblor principal, es similar a otros casos observados mundialmente. 
Mienlras que los temhlorcs precursores ocurren en la mil ad norte de un drculo de radio de 2,1 
km centrado en el epicentro de! temblor principal, .-; de las 12 replicas mas fuertes (mb > t.O. 
:10 nov- ll die.) ocurren dentro de e,;te pequeiio circulo. al sur de los temblores precursores. 
Ademas B de dirhas replicas, los temblores preeursores. el temblor principal y 2 de los mayo­
res ternblores preccdentes (m = 3 .9 y 3.4) se encuentran alineados a lo largo de la direccion N -S. 
Se ob;;erva que existe una aceptable correlacion entre los lineamientos definidos por la infonna­
cion sismologica y las fallas activas encontradas en base a estudios geomorfoestructurales. Un re­
mltado importante de este estudio es la documentacion de la actividad sismica precedente a ni­
•.ales de energia menores que los umbrales de -deteccion acostumbrados (mh ~ ,1 ). I .a relocaliza­
cion del temblor principal se encuentra aproximadamente a ;1() km al sureste de! epicentro pu­
blicado por \EIS; las relocalizaciones de las replicas difieren entre 1,0 v 100 km de los epicen­
tros publirados por \EIS. 

\BSTl{:\<:T 

An aualysis of earthquake adi, it, (m), 2.8) reeordcd bv a lo1·al field array of 6 seismographs 
during :l weeks prior to a large earthquake ( 29 \ovember 1978, \,J8 = 7 .8) in Oaxaca, Mexico 
reveals the following: ( l) Spatio-temporal patterns suggest a lineation in the preceding seismic 
activity which trends "<66 °±6° and possibly 2 other parallel lineations oriented :\39°±6°1-: 
and crossing the western and eastern flanks of the aftershock area. (2) Seismic quiescence pre­
,ailed (for earthquakes m), 2.B) within an area of :moo kmL surrounding the mainshoek except 
for two periods of ""foreshocks" (within 2'1 km of the rnainshock): the first, 2 weeks before the 
mainshock. the second 21 hours before the mainshock and then activity subsided for 17 hours 
until failure. The last temporal pattern of activity observed immediately preceding the main­
shock is similar to foreshock patterns observed world-wide. While foreshocks occurred in the 
northern half of a circle with radius of 24 km centered at the main shock epicenter, 5 of 12 lar­
ge,t af[er,,hock,. (mb > l.lJ. :w \o, -H Ike) occurred within this circle but south of the fore­
shock activity. 1\lso B of these aftershocks. the mainshock, foreshocks and 2 of the largest pre­
ceding earthquakes (m = :1.9 and :IA) are cluster<'d along a~ -S trend. \n acceptable correlation 
he tween lineations defined by seismic data and active faults delineated from geomorpho-structural 
analysis is found 1\ significant result of this study is the documentation of preceding activity at 
energy le,els hdow standard detection thn•shold (rnb "'4). ({eloeation of the mainsl10,·k Yields 
a new epicenter about 50 km to the southwest of the published tliEIS location; relocated after­
shocks fell from '10-100 km from the puhli,hed locations. 
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IVJ'l{OIH CTIO'\ 

Three weeks prior to the occurrence of the Oaxaca, Mexico, earthquake 
Ms== t .8 of ::!9 November of 1978, the lnstituto dcGeofisica, UNAM, in 
~ollaboration with California Institute of Technology installed a local 
network of 6 smoked paper portable seismographs in the coastal range 
of Oaxaca (Figure I). The project was to define spatio-temporal patterns 
of local earthquakes mb < 4.0 which can not be resolved from standard 
world-wide network. The data obtained could provide new information 
relevant to the Oaxaca seismic "gap" (Kelleher et al., 1973; Oh take et. 

al., 1977). Last authors observed that from the middle of 1973 the fre­
q ucncy of shallow earthquakes (H<60 km) was unusually low in the 
area of Oaxaca, Mexico (95.5° W-98.0°W). This area t>xperienced two 
major earthquakes in its eastern (Ms = 7 112 - 7 % 1965) and western 
(Ms :::: 7 .5, 1968) sides and both wen· pn!ceded by intervals :>f quiescense 
( ex stage) and following rcasumption ((3 stage) of local seismicity in ad­
vancf' of thf' main.shock. Thf' separation hetwecn those two previous 
aftershock zones was comparable with their dimensions. On this hasii; 
Oh take et al. ( 1977) for<'cast the occum·ncc of a large earthquake 
( <P = 16.5 ° ± 0.5°N, r.. = 96.5 ° ± 0.5 ° W, \18 = 7112 ± 1,4) ) although they did 
not predict the time of occurrence. In Mexico, among academic and gov­
ernment circles, this forecast was a matter of controversy (Garza and 
Lomnitr., 1978), local well controlled microearthquake data could help 
to clarify the tectonic significance of the Oaxaca gap and the importance 
of the earthquake forecast. 

We have obtained a unique data set of preceding an<l aftershock ac­
ti vi tics (Singh et al., 1980). Here we present the 48 largest preceding 
earthquakes (m;;,, 2.8), Figures 2 and 3 and Table 1, and discuss their 
correlation with the mainshock and aftershock locations and the surface 
geologic data (~umfn de Portilla et al., 1978). Magnitude, m, is "relative" 
(without specific ealihratiou for this region), and has been determined 
from earthquake coda duration (Lee et. al., 1972). 

The mainshock epicPntn was rdocatcd (15° 46' N; 96 ° 48' W) using 
master event techniques (1'1gure 1) ; 7 large aftershocks well located by 
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the whole local aftershock seismic network ( Figure 1, Table 2) and per­
manent stations operated by the Servicio Sismologico Nacional and 
SISMEX, UNAM, were used as master event.HYPO 71 was used for hy­
pocenter determinations (Lee and Lahr, 1975). The model for compres­
sional-wave velocities (Table :1) was selected by trials and error as no de­
tailed crustal study of the region is available; our model is a compromise 
from reversed seismic profile data obtained ( l) off-shore along the coast 
of Guatemala and (2) in continental Mexico between Pinotepa Nacional 
(about 150 km WNW of mainshock epicenter) and Lake of Alchichica 
(about 400 km inland perpendicular to the coast) (Shor and Fisher, 1961; 
Helsley et al., 1975, Mooney ct al, 1975). The epicenter of the main­
shock given by the Preliminary Determination of Epicenter (PDE), pu­
blished by the National Earth4uake Jnformation Service (NEIS) of the 
U.S. Geological Survey, differs from our location by 48 km, as seen in 
Figura I. 

Closest to the mainshock epicenter location (less than 24 km), with 
the exception of one small event on the 9 November, the preceding 
seismic activity (m > 2.8)occurred during the periods 15-17 November 
and 28-29.November. We will call these earthquakes "foreshocks". 

Small earthquakes appear to occur in linear patterns during the 3 weeks 
prior to the mainshock (Fig. 2 and 3): the more active zone trend& 
N66°±6°W and runs slif;!;htly north of the epicenter of the main event; 
2 other zones may exist, trending N39° ± 6° E and crossing the western 
and eastern portion of the area defined by the aftershock sequence 
(Singh <'t al., 1980)- A N6S

0

± 5°W fault is well defined by gcomorpho­
structural data (.'.'lumrn de Portilla et al., 1979) and satellite image 
interpretation (N. Galvan, personal communication) which is coincident 
with the more active seismic zone (Figurt' :{a). No faults corresponding 
to the N39°± 6°F lineations of activity art> dearly evident in local 
surface structures; however these N 39° ± 6 ° I': lint·ations could reflect a 
system of less well developed enechdon fault,- :-uhparallel to a 200 km 
long fault that trends N30" t inland from the t'. oastal line about 120 km 
west of the mainshocl<. epicenter ( Figure 3a). 30 of 48 of the preceding 
earthquakes might be associated with the direction at N66 ° ± 6 °W (Fig-
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ure 3d). In contrast, 8 of 12 epicenters of the largest aftershocks 
(mb > 4.0) from 30 November until 8 December, the foreshocks, the 

mainshock and 2 largest preceding earthquakes (m = 3.9 and 3.4 appear 
to trend N-S (Fig. 3a). 

F oreshocks occurred within the active zone trending N 66 ° ± 6"W. The 
final episode of foreshock activity (m ;;;i. 2.8)began 21 hours before the 
mainshock and then subsided for 11 hours until failure; no fore shocks 
of lower magnitude occurred in this last period of quiescence. This pat­
tern has been observed for foreshocks preceding other large earthquakes 
(Rikitake, 1976; Raleigh et al., 1977; Wu,et al., 1978). 

DATA A'.'.AL YSIS 

Five periods of precursory seismic activity and one period of aftershock 
activity are shown in Fig. 2. The time periods, although not equal, 
exhibit the main features of the activity. These features are, generally, 
the occurrence of close foreshocks and the redistribution of activity to 
the ESE edge of the aftershock area. For reference we have drawn a 
circle with radius of 24 km centered on the mainshock epicenter and 
the contour of the aftershock area (Singh et al., 1980). Figure 3a shows 
the epicenter location of all 48 preceding earthquakes (m ~ 2.8)and the 
12 PDE relocated aftershocks (mb > 4.0)for the period 30 Nov-8 Dec 
1978, a cross section, along a direction perpendicular to the N66°W di­
rection is shown in Fig. 3b. Two plots of the occurrence of seismic ac· 
tivity _in time are also shown: the first along a direction N66°W (Fig. 3c) 
and the second along its perpendicular (Fig. 3d). The preceding earth­
quakes are numbered in order of occurrence with time (see Table I). 

Figures 2a and 3 show the epicenter locatjons for a period of 4 days, 
from 9 to 12 November; 6 events were located. One foreshock(m == 3.0) 
occurred on 9 November (number l). 5 event" occurred on the 12 No­
vember, 3 of them (numbers 4, 5 and 6) occurred in an 11 hour pcriotl, 
first to the south, then to the north. These three ,~vc>nts may be relafrd 
to the N39°± 6°E. lineations; they occurred along a N44°E direction. 111 
the uµµer left corner we indicate the average, number of l'Vt'nts p1~r day 
(if== 1.5) and the average magnitude 1(m == 3.04 ± .12). 
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Figure 2b shows the epicrnter locations for a period of 5 days, from 
13 to 17 November. Most of the seismic activity lit's along the [\ 66° ± 6°\,\' 

fault. We note that 4 of the larger events (m ~ 3.1) occurrecl 011 the-'. 15 

~ovember in a 10 hour period at w~ry regular intervals of tirne, 3 hrs 2S 

min± 47 min, and rah' of occurrenct·, 21.2 ± 2 km/:-;eg (11u111~wrs 9, 10, 

l I and 14 in Figures 2b and 3). This period most clearly sul,!gcsts thi· 

association of activity with the :',;66° ± 6°W adive trend; Hwy occum·d 
along a N61°W dirrction. The other 2 larger events (m ~ 3.1) oecurr<'d 

on I 7 N ovemhrr separatrd by 21 hours ( nu mbcrs 1 8 and l 9): tlH' firs I 

is a foreshoek. A total of .5 foreshocks(m ~ 2.8)ar1· obsnvt•d clu:--tered 

along an apparent \-S trend (numbers 10 , 12 , 16, 17. 18). This prriod 
is more activr (n = 2 .6) and averagt• magnitudes is the sam<' (m = 3.04 ± .28). 

The n·gularity of the IS \overnlH'r events and tire clu,.:frr of fore:--hocks 
are suggt·stive of unclt·rl:,· ing processe~ of crustal wt>akening. 

Figures 2c and 3 show seismic activity for a period of 6 days, from 
18 to 23 :\' owmlwr. All carlhlpiak!'s occur n!'ar the \\ \ \\' t>dg!' of Lin'. 

aftershock zonr and within th<' limit;; of t!w two previoui-ly ddincd 
zones trending \66° ± 6°W and \ :{9° ± 6° E. Tl1is activity ('ould reflect a 

complexity in the local stress field at. th!' intersedion of 111<' two active 

:1.ones. This period is comparatively quiet (n = 1.8) ancl no fon·shm·ks 
were <lctecte<l. Average magnit11d!' did not change (m = 3.04 ± .20). 

In Figures 2d and 3 w1~ show 4 days of s1'ismic activity from 24 lo 
27 \'ovember. The earthquakes are now conct•ntratt>d at the ESE t·dge 

of the aftershock area. Most of tlw epit '.enkrs might be ai-sociated with 
the zont's trrnding \66°± 6°W and \39°± 6°E. :3 largt'. <~vt:nts, m~ 3.l 

(numlwrs :~2, :-3.5 and :16) occurrnl within a :11 hour period 011 \ovt'.rn­
ht>r 25-27 along a \'.{4°E direction. \o fore,-;hock oecurrcd, hut the pe­

riod was nt' arly a,-; adivr as the on<" shown in l·'igun· 2b (ff = 2.S) and 
avnage magnitude wa,; slightly gn·ater (m = 3.27 ± .36). 

In Figures 2e and 3 we show l. 1h day of activity prior to the main­

shol"k. Tlic \6(/ t 6°W :1.011(' is again ad iv,· in thi~ p1·riod: 7 larw· ncnts 
(m ~ 3.1) oc-1·um·d in a 12 1

/~ hour µniod (m,rnlwr'-' 40 to 16 in Figur<'" 
~h and :!) along a \ 7 J"\ dirt'dion. The last <'arth1:1uakc wa,; ob,;erved 

JO hours ht•forc the mainshock in tlrt• upper right side of' Lit!· Fig1m· Jc:_ 
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il cannot lw considered a forcshock al'cord i11g lo our dc·Jinit ion. This 

period was vny ac-tivt• in relation lo the pn·vious CHIC'S (iT ,= :i .. 'l): ti](' aHT 

age magnitudt' wa,; slightly· greatt•r (iff = :1.:10± .28). 011ly 2 for<',.;liocks 

,n = a.3) 0(". Cllrn'.d during this JJl'riod, ;-t•paralt'd ill tillH' h) :W2 hours 

(n11111bcr,.: 45 and 46). -\II forcsh0t ·k adi,ity (m > l.5 , nol ,.;IHrnn) th<'n 

subsiclt-d for 17 hours until failure. 
Figurt's 2f and 3a show our relocations of the 12 biggest aftershocks 

n·portcd by the PIH: (\ EIS) from :-rn \ovt>mbcr-8 lh-c·c-rnl)('r (,.;c•c· Ta­

ble 2). 7 of them wen· aecuratdy locatc·d with the 1·ntin· local nc·twork 

and ust:d as master events for the relocation o I' Llw olhn 5 afh·rshocks 

and the mainshock ( 1.5° 46' \; 96° 48' W). Depth for the main,.:hock has 

bN'.11 t'$timated to be 18 km from waveform analyt,is (Slewarl and Chal'I, 

1979). 

Figure 2f al;.;o show;.; lhl' fore,.;h Ol' k;.;: 1 lwy oc,·urn-d in I lw norl linn 
half of a circlt· of radiu,.; 24 km c1·nh'r1·d in thl' rnain,.;hol'k 1·pin·11frr. It 

i,: noteworthy that .5 large;.;t after"ho<'ks ocrnrrl'd in tlw lirnib of thi,, 

small circk south of th,· forl';.;hol'k acti, itv. Ba;.,·d 011 l~w ahm1· obsnva­

tion", W<' hdit·vr thal our t'pi!'n1tt·r rt'iol'lllion. u,-ing 111a,-ff'f ,.,,.nt 1,-·d1-

niquc, ii- well constrained in relation lo fon·,.:IHwk and aftn;.hof'k ,,,._ 

qw'.nC<'.S. Figure 3a shows a 1·kar dustning of 8 large aftn;.;hrn ·k;. , main­

shock, foreshocks and 2 large llff'l '<'ding ,·arthquakP:- (numl)('r>< :tL 
m = 3.4, and 36, m = 3.9) along a\-'.'- lrf'nd. This ln·nd j,; Wt'II l'Orrdated 

with the N-~ direction of old dt•t'p faults (Orthogonal ,.;y,-t,·m l'orn11·d by 
N-S and l•:.w faults) obtained from gcomorphoslructural analysis (:..;umi11 

de Portilla Pl. al. , 1978). Figun· :fa abo :-ho\\,- thal tlw precl'ding '"'i:,;mi,: 
activity occurring along the \66° ± 6°W lirwation i,- \\t'll n,rrelatcd with 

the shallow and young faults with \65° ± 5° \\ ln·nd : al:,;o a ,.:ati,.Jactory 

correlation is ohserwd hdwe,·n pn·1·cdi11g s,•ismil' activity and w1·akly 

dd'irn·d system of suh-paralkl faulls along: \:-:W
0

± ;i°F .. Thi' fanll:- along 

,\65°± 5° and :'i30°± 5°E 1·on:.:tit11t1'. tll<' diagonal ,.;y:,;km defint'd from 

geomorphostrudural analysi;.; (~un11n de Portilla et al.. 1978). 

The cros;; s,·ction along a dir<'dion ~wrpt·ndit'lllar to \66°\\ ( Figure 
:{b) shows that most of the pn°cedi11g ;.;t·i;.;mi,· al'tivity 1H'<'Urrcrl :n the 

eontincntal plait'; tlw <lip of l4° of tilt' Col'o;.: Platt· lw1w.ath \kxieo is 
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consistent with the focal mechanism for mainshock (Stewart and Chael, 
1979). For reference we have also traced a dip of 20°. Figure 3c. clearly 
shows that the foreshock region was quiet except for two periods of 
foreshock activity, and suggests that preceding seismic activity was pre­
sent in the WNW and ESE flanks of the aftershock area during the 3 
weeks of observation before the occurrence of mainshock. Figure 3d 
shows that most of the activity (30 of 48 preceding earthquakes) also 
occurred associated with the N66°W direction in the northern half of 
the aftershock area. 

DISCl'SSIO~ 

A generally acceptable definition of foreshock, in literature, is not 
available. We have used our own definition to discuss the details of the 
spatial, temporal, and magnitude distribution of the preceding micro­
earthquakes. Our use of the concepts of foreshock do not contradict 
previous definitions (Jones and Molnar, 1978). However to identify 
foreshocks from background activity further study is needed on sta­
tistical analysis of preceding seismic activity, stability of first motion 
of compressional-wave phases (P), and on the ratio of amplitudes of 
comp;·t•ssionai-wave to s!war-,,aw phases (:--.ado·,;sky I'/ ai., 19,2: Chi·, 

<'t ui., l 978, Ponce ,•t al., J 978). 
Preliminary results on precursory and foreshocks activity near the 

epicenter of the Oaxaca earthquake suggest that a detailed survey of 
active faults must be done in the coastal range of Mexico, as the seis­
mic activity (m < 4.0) associated with them could define the sizes of 
tectonic units in the region ( Lukk, 1978; Kasahara et al., 1978) and 
constitute precursory activity to large destructive earthquakes (Cheng 
et. al., 1979). A more systematic observation of seismic activity and 
rnullidisc:ipli11ary ,,urH:y of geophysical, geochemical and geological par­
a111t·lers is reeornmendcd for the Oaxaca region in orden to test the va­
lidity of the tectonic features discussed here. The local seismic net­
work should permit locations of events w.- low as m = 3.0in the region 
of interest. 
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TABLE 1 

PR ECE DING EA RTHQUAKES ( m ~ 2. 8) 

STANDARD NU MBER 
No. ORIGIN LA TITUDE LONGITUDE DEPTH MA GNITUDE DEVIATION OF 

T IME N w KM m SEC DAT\ 

1 9 NOV. 15 ° 56' 96 ° 53 ' 36 3.0 0. 09 6 
11 :48:51.0 

2 12 NOV 16 ° 10' 95 ° 59 ' 5 3.2 0 .16 9 
05:03:58. 2 

3 12 NOV 15 ° 11' 96 ° 09' 6 2. 9 0.25 9 
09: 17 :41.1 

4 12 NOV 15 ° 45 ' 97 ° 25' 20 3.1 0,20 8 
10:24: 18. 6 

5 12 NOV. 16 ° 11 ' 97 ° l ' 27 2. 9 0. 19 10 
l .'i: 42 :17. 2 

6 12 NOV. 16 " 4' 97° 4' 11 3.1 0.28 10 
21: 25:02. 7 

7 13 NOV. 15 ° 48' 95 ° 51. 38 2. 9 0 .20 8 
18:47:37. 9 

8 14 NOV. 16 ° 6' 96 ° 54' 12 3.0 0.37 12 
22: 49:58. 7 

9 15 NOV. 16 ° 13 ' 97 ° 27' 12 3. 1 0 .26 9 
05:09:28 . 4 

10 15 NOV. 15 ° 53' 96 ° 52 ' 15 3.2 0 .17 9 
08:03: 41.2 

11 15 NOV. 19° 40' 96 ° 24 ' 8 3. 8 0. 34 9 
11 :04:47 .6 

12 15 NOV . 15 ° 54' 96° 51' 9 2. 9 0 .28 11 
11:50:10. 5 
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5TJ\NDARD NU MBER 
i\ L) • ORIG I:\ L.\Tl1TDE LONG!Tl 'DE DEPT! I J\t\G N[fl'DE DEVL\ T ION OF 

TL\!E N w Kt\1 m SEC D1\ T A 

l '3 15;'s:CA . 15 Ul' 96 ' 11. 46 2 . 9 0 .11 8 
12: 18: 25. 2 

H 15 :'\()\'. 16 .)' 97 · 5' 19 3. 1 o. 24 12 
15 :2Llq.5 

13 16 :\(X . 1(, 2' 96 ' 1(, 13 2 . 8 0 . 20 10 
06:41:23 . 9 

16 16 :\CJ\' . l.S 57" 96 49 ' 20 2. 8 0.18 9 
12:26 01. 6 

17 16 :\O\ ' . 15 .S .J ' 96 ' :i l ' 16 2.8 0 . 30 6 
23:04:41. 2 

18 17 :\(J\ . 16 00' 96 " '50' 18 3. 3 0.12 5 
00:22: 4.S. 6 

19 17 :"(()\ ' . 16 J l' 97 00' 9 3 .1 0 . 37 8 
21 :58:0S . 1 

2() 18 :\(J\' , 15 'i9' 97 9' 16 3 . 2 0.25 8 
09 19: 21. 7 

21 18 :\()\' . l6 IS' 97 28' 'i2 3. 1 0. 27 10 
19 :07: 49 . .'i 

22 18 NOV . 16 13' 96 3· =, 3 2.8 0 . 07 8 
20:01:42. 5 

23 19 :--:uv. l.'i 57' 9,=, '52' 1(J 2 . LJ 0.18 7 
12:43:09 . 0 

24 2(J l\OV. 15 49' 97 8' 18 2 . 9 0 . 29 7 
IJX: 'iLJ :';=,, 7 
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STANDA RD NL1J\111ER 
No, ORIGIN L..ATITL'DE LONGITUDE DEITI-I M,\GNITUDE DEVIATION CIF 

TIME N w KM m SEC 01\ TA 

25 20 NOV. 15 ° 46' 97° 13' 14 3.2 0.16 7 
09:11:22.1 

26 20 NOV. 16 ° 8' 97 ° 31 ' 5 3.4 0.30 8 
10:23:06. 3 

27 21 NOV , 16 ° IO' 97 ° 24' 9 2.9 0.17 6 
02:24:55, l 

28 21 NOV. 16° 6' 96° 58' 18 2.9 0.14 6 
06:13:13. 7 

29 24 NOV. 15 ° 33' 96° 2' 8 3.4 0.27 10 
06:06:00.4 

30 24 NOV. 15 ° 40' 95 ° 56' 8 3.8 0.16 7 
07:23:18.8 

31 24 NOV. 15 '' 26' 96° 8' 17 2.9 0.14 8 
14:47:03. 7 

32 25 NOV, 15° 40' 96° 32 16 3.4 0.13 8 
10:47:23. l 

33 25 NOV. 16 ° 42' 96 ' 48' 54 3.4 0.09 9 
11:21 :48. 2 

34 26 NOV. 15 ° 59' 96 ' 34' 26 2.9 0.13 10 
o.5 :36:09. o 

35 26 NOV. 15 '' 58' 96 11' 15 3.1 0.25 10 
09:56:09. 2 

36 26 NOV. 15 ° 12' 96 ° 42' 13 3.9 0.19 6 
17:18::';S . 7 
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STA,\,'!),\ RD NU,\IBER 
No, OIUGIN LA TITllDI: LONGITUDE IWJ'Tll MAGNITUDE DEVL\TWN OF 

TIME N w KM Ill SEC D,\TA 

37 '..1(1 NOV. 15'' 49' 96° 25' 22 3.0 0.11 10 
20:34:48.1 

38 27 NOV. 16°00' 96° 18 21 3.0 0.30 12 
12:57 :02. 6 

39 28 NOV. 16° 4' 96° 7' 28 3.0 0.19 10 
12:39:47 .1 

40 28 NOV. 16' 14' 97° 18' 16 3.4 0.19 6 
14:22:43. 7 

41 28 NOV. 16'' 10' 96° 57' 13 3.7 0.21 7 
15:34:22.5 

42 28 NOV. 15 ° 57' 96° 29' 25 3.5 0.17 8 
16: 12:52. 2 

43 28 NOV. 16° 00' 96° 36' 27 3.1 0.2~ 10 
18:05:23.1 

44 28 NOV. 16° 10' 97° 24' 8 3.7 0.16 8 
21:45:50.1 

45 28 NOV. 15 ° 54' 96° 46' 21 3.3 0.45 7 
23:15:28. 7 

46 29 NOV. 15'' 56' 96° 46' 15 3.3 0.40 10 
02:52:48. 2 

47 29 NOV. 16° 10' 96° 3' 47 2.8 0.22 8 
07:50:17.8 

48 29 NOV. 16' 21' 96 ° 13' 58 3.4 0.13 10 
10:(fr48. 2 
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I .\HI .1 · ) 

IU UJC:,\ 11 , /) l' I )I . (l ·sc;s- \II IS) I \/( ( ;1 \ I 11-.1 \S/l ()('l(S (1111> > 1.11) 

("): :,..1. \S I 1· I( .\ I ! I l(SI 10( 1-.:S 

Ol< I GIN 
S l ,\Nl)\/(1) N1 ',\ 11\1 I·. 

L,\ I ITI 'Ill · 1.():-,J(, l ll 'I ll · 1)1 1'1'1 1 :"\ 1. \ C :,..1 I ( 1)1; I l l . \ 'L\ I IU N (JI 
No. TIML N \\' k:-..1 ,·,111 SH : I l \ I , \ 

30 NOV . 15 ° 48' % 41' 17 4 . 7 o. :ll (, 

00:01: 11. 6 

2 30 NOV. 15 -· 46 ' 97 · I l 9 :; . 2 0 . :l(, 9 
10:22:40.6 

3 30 NOV . 15 4'l' 97 13' 21 4.4 o. 24 IO 
10:42: 35. 4 

4 30 NOV. 15 27' 96 46' 20 -1 . l 0.33 -:J 

13: 15: 19. 7 

n 5 2 DEC. 15 - 29' 96 ' 40' 10 4. (, 0 . 16 20 
03:24: 14. 2 

( '' ) 6 2 DEC. 1s , 2:r 96 44' 4 4 . 6 0.27 I 8 
05:3.5:59. 4 

( '' ) 7 2 DEC. 15 . 44' 96 -19 ' t:l 4. 2 o . 35 I :~ 
20:27:36. 2 

(") 8 2 DEC . 15 ' 37' 96 47 · 19 fJ . 24 18 
23:34 :2.S.O 

9 4 DEC. 1.5 22 ' 96 I 27 4.2 0, 30 19 
01:09:41. 9 

("' ) 10 5 DEC. 1.s · 4.5· 96 17' 11 4.S ll . 22 2 1 
06:32:26. 7 

( '' ) 11 5 DEC . 1.5 38' 96 4.'i ' 36 4. 7 o. 34 17 
23:41:32. 8 

("' ) 12 8 DEC. l'i ' 41 ' C)(, 47· l h 4. 2 (J . 3.'i 18 
10:.5 1: 42 . 7 
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V SEIS MIC STAT IONS ( 9 N V- 18 DEC, 1978) 
O COMPLEMENTARY AFTER HOCK STATIONS 

<(}> MAINSHOCK RELO CATION 
0\0 RELOCATED PDE AFTER~HOCKS (mb>40l; 0 MASTER EVENTS 

15° ...._ ______ _ 
FIG!' IU: I. From 9 Nov . until JB llt'('. J 978 6 smoke papt'r seismographs were installed in the 
coastal range of Oaxaca((;(:() , CHI. P<;o . PXO. CPO and \1CO : CCO was an alternative site for 
:\ICO). After the occurrence of th e large Oaxaca earthquake ('\I, == 7 .8) on 29 \o"emlwr. 9 ad­
ditional smoke pape r seismograph,; were installed as shown. 7 large PDE aftershocks (2-B llec) 
were accurately located using the whole aftershock network and used as master e\'ents lo re -

locate th e mainshork ( I 5°H>' \ . % 0 ,t6' \\) anrl fire af!t'r,,hock, (see Tahle 2). Our mainshork 
location <liffers bv -l-B km from!.~(;:-, (\1':l~)epicentcr. 
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