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Un arreglo de 7 grabadoras digitales fue operado en la region de las replicas de! temblor de Oa
xaca, Mexico. Los instrumentos operados durante este estudio consistieron en grabadoras digita
les de Terra Technology combinadas con sismometros Kinemetrics y Geotech S-500 de periodos 
5 y 1 segundos respectivamente. 

Espectros y graficas del desplazamiento (corregidos por la respuesta del instrumento y por 
Q) fueron calculados. Formas de onda simples y complejas fueron observadas para temblores 
con aproximadamente el mismo epicentro. Se cree que la complejidad de los sismogramas es de
bido a fuentes complejas y no a complejidad estructural de! medio. Los espectros calculados se 
interpretaron en terminos del modelo de Brune para calcular el momento sismico, las caidas de 
esfuerzo y las dimensiones de la fuente. Las frecuencias de esquina observadas estan entre 0.7 y 
8 Hz, y las caidas de esfuerzo entre 6 y alrededor de 400 bars. 

Las amplitudes de las ondas superficiales observadas en estaciones lejanas fueron utilizadas 
para hacer una segunda determinacion del momento sismico . Se encontro que los momentos 
calculados de este modo son de 2 a 6 veces mayores que los calculados del espectro de! despla
zamiento. 
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Two days after tht· ol·eurrencP of the 7.8 magnitude Oaxaca earthquake 

we began the installation of au array of seven digital seismic event re

corders in tht> epin·nlral area, as a coopl·rative project bet,,·een CfCESE 
al ~'.nsenada, B. C., Mexico and l'CSD. The first recorder was installed 
by Decemllt'r l and six more instruments wf're reeording by December 

5. The array was maintaint>d for about four months. Hundreds of high 
quality digital records were obtained during this recording interval. S-P 
times observed on the records range from 2 to about 10 seconds. 1t has 

nol been pos:-ible to analyzt· all the data as yd, so we only report prdi

rni11ary result:-; for a limited numlwr of <~vents. 

The instru111<'nts used in this study 1·.011sislt'd of lOO sps Tnra Tech

nology digital event recorders with 5 second Kinemetrics seismometers 

and 1 second Gcotech 8.500 seismometers. The horizontal seismometers 
wne orienlt~d N-S and E-W at all of thl' station sites. 

Spectra and displacement time functions (corrected for in:-ctrumcnt 

response and ()) were computed_ Figures 1 through 3 show examples 

of the !:'pt'clra and time functions. The "ave forms .shown corm,po!l(I to 
earthquakes located in the rdatin:>ly shallo" offshore art~a , in nearly lhr 

same place. llence, the faet that hoth simple and complex seismogram.-; 

were obtained suggests that the complexity of the more complex seismo
grams is probably due lo source complexity and not structural complex

ity. However, some of the apparent complexity could also result from, 
the station being near a nod,· in the S-wavf' radiation pattern assuggt>skd 

hy the fact that tht· ratio of tlw P-wave arnplilude to ~-wave ampliL11dt' 

i.s normally higher for tlw l'ompl1·x looking t•vents (Tucker and Rntnt', 

1977). We int<-rprekd th<> computed spedra in h-rms of tfw llrurn· 

(1970, 1971) modt'I to estimalt· tlw st·ismic moment, soun:1· radius, and 
stress drop (l'olumns 8, 11 a11cl 12 of Table I). Seismi(' monwnt estima

tions were also obtained from th<' d ired 1·omparison or I ht· oh::wrve<l 

surfa1:e wave amplitudes at Alhuquerque and the syntlwlil' surfal't' wave 
amplitudes computed using th(·' HarkridfT (1964, 1970) surfa<'.f' ~avf' 

pro!,!;ram (column 9 of Table 1 ). Tlw lrlh magnilud«·;; 11:iven 011 l'Oll1mn 6 
of Tahle I are thost: published Ji~, tlw l SC~ while tlw \-1,_ magnitudn, of 
the 1wx t l'.Olurnn were computq] using lh<' obsf'rwd ;;urfact' \\aV<'K at 
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Albuquerque and the Gutenberg definition of Ms given in Hichter's 
hook (Richter, 1956). The surface wave moments were found to be 2 
to 6 times larger than the body wave moments for the events in Table I. 
This result is similar to what was found for some of the large events in 
the San Fernando aftershock sequence (Tucker and Brune, 1973, 1977) 
and in the Brawley earthquake swarm (Hartzell and Brune, 1977). The 
discrepancy suggests a second corner frequen cy at periods greater than 
3 seconds but could also in part Le due to the poor resolution of the 
speetral amplitudes at tlwse periods. 

Corner frequen cies (column 10 of Table l) range from about 0.7 Hz 
to 8 Hz and the stress drop ranges from about 6 bars to 400 bars. The 
largn offshore evenb with low stress drops were generally complex, 
with rdativdy low corner frcqw·ncies. These events have hypoct'ntral 
depths between 10 and 15 km. The deeper onshore events tend l.o have 
higlwr stress drops. 

The stress drops found here are similar to those found for San Fer· 
nando aftershocks (Tucker and Brune, 1973, 1977) and Brawley earth
quake swarm (llartzell and Brune, 1977). (.~ote that the average magni
tude of the events in Table l is somewhat larger than for those studies.) 

The larger events which app<·ar to have two corner frequencies (like 
some of Llw events from thr San Ft>rnando and Imperial \' alley) can be 
inlt'rpreled a:-: partial stress drop events or alternatively as resulting 
from a large amount of relatively slow after-slip associated with a high 
;;tress drop initial rupture. 
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Figure I. Illustrative .:xampks of amplitude spectra for Oaxaca aftershocks. The fib magnitudes 
of th<' corresponding earthquake s are about 4.0 (top) and 2.5 (bottom). The broken lines indicate 
,lopes of -1, -2 and .:J. 
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Figure 2 . Seismogram showing a simplr S-wave pul&, . Channels 2 arnl ;\ correspond to the N-S 
and E-W components respective ly. The cpietmtcr for thi~ earthquak,· was lo cated in the offshore 
area. 
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Figure 3. Repr1,sentativc example of a complex seismogram.·. 
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TAG LE 1. 

LOCATlO tl, MAGNITUDE, Ar..O SOURC E PMW!ETERS FOR SOflE OF THE 01\XACA AFTERSHOCKS (NOVEMB ER 1978 - JArlUARY 1979) 
--------- - ·· ·-·---·------------

Event Hypocer.ter ~1d<Jn i tude M
0

(x 1022 dyne-cm) 

Da t e Time La L itude Longitude Depth filb !·I Mb Ms f
0

(Hz) Rudi us St re s s Drop 
s 0 0 

( ') (min) ( 
0

) (m in} (km) (ml (bars) 
-----·--· ---··- ·--- ------

Nov 29 23: cs 5.? 5 .5 110 . 0 
30 10:22 5.2 5. 6 250 . 0 
30 13: 15 4 . I 4. 1 

Dec 2 03: 24 4.6 4.9 69 .0 
2 05 : 36 4.6 5. 4 170.0 C"l 
? 23: ]4 l. 9 2.29 S64 . 0 48.0 t1 J 10 : JJ 15 59.00 96 45 . 42 34 .o 0.3 6. 70 192 .0 157.0 "'1 
4 Gl :09 4 . 2 6.6 l. 60 736. 0 6 1 . 0 -en 
4 21: i 2 o. 2 5.20 245. 0 6.2 n 
5 C&:V 40.07 97 17 . 50 15. 0 4.5 5 . 2 16.4 8 3 . 0 0 . 76 202 1 .0 8.5 > 
5 Q'.\ : S9 '.0.32 21 . 12 17 .0 0.6 2.85 453.0 32.0 2 5 11 : 55 59 rn 10 .43 24 .0 0 . 6 6.00 213.0 252.0 
5 13 : 0 1 33 .02 96 50 . 94 11. 0 0.6 6. 45 216 .0 254. 0 "'3 

l:'l 
5 19: 2 1 40. 74 49 . 76 12 . 0 0 . 2 6 . 95 18 7 . 0 162.0 :;1:l 
5 23:41 3 1 . 60 51. 14 12.0 4. 7 6 .6 22 . 0 0.95 154 7. 0 9.0 z 
6 02: 24 28 .49 25. 62 l 0. 0 0. 1 7.60 170 . 0 117. 5 > 

!'."') 
7 23:52 03.36 51. 17 29. 0 0.2 7.36 175 . 0 119.0 0 8 00:27 00.00 51. 57 29. 0 0 .3 7.35 175. 0 212 . 0 z 
8 10: 51 40.05 49 .06 13.0 4.2 4.0 4.0 22. 0 3. 56 363. 0 380.0 > 
9 02: 44 0 . 00 7 7 .75 170.0 7. 5 r 
9 OR:40 32 . 33 51. 13 lfi.O 0 . 3 4 . 47 290.0 45.0 
9 11 : 0 1 36. 97 54.47 15 .0 0.2 5 . 75 n4.o 69.0 

18 21: 49 4 . 4 4.5 4 . 9 28.0 
20 OJ:00? 0 . 2 5 . 20 245.0 68. 7 
27 12:01 l. 2 3 . 00 426 . 0 66 . 0 
28 08:52 4 . 5 4.8 22 .o 42.0 
23 19: 19 4 . 7 4.8 9.2 55 . 0 1. 30 1000 . 0 40.0 
28 19 : 48 5. 3 5.4 194.0 
28 20:31 0.3 7 .60 170.0 319. 0 
29 00:47 U.5 7.70 168.0 490. 0 ? 

Ja n 31 10: 14 5 .0 2.5 18 . 5 (R) 7 .40 

Ms . Se i smic momen t f rom surface waves Mb Sei smic moment from body waves w 
0 " 0\ 

Vl 
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