
ESTUDJOS REGJONALES-TABLAS SrSMOLOGICAS MEXICANAS 

El prohlema de la localizaeion de los epicent.rog sismicos es bas
[ante complejo. La teoria de la propagacion de las ondas elastic as, 
en ulla Tierra con varias discontinuidades, es conocida desde hace 
tiempo y a ella est an ligados los nomhres de Wiechert, Zoepprilz, 
Jeffreys, Bullea, Gutenherg y otros. En la practica, especialmente 
cuando se trata de temhlores de origen domestico 0 vecino, se pre
sentan siempre casos particulares ligados a discontinuidades locales 
y otros accidentes geologi(.os regionales. 

En el Servicio Sisll1016gico Mexicano, un Departamento del 1n5-
titulo de Geofisica U.N.A.M., teniamos el problema de que se obte
nian, a rnenudo, distancias demasiado largas con las tablns usuales 
al determi'llar las distancias epicentrales de movimientos originados 
en 0 cerca de las cOsths del Estado de Guerrero. Despues de localizar 
en el Jerreno algunos epicentros y constatar Ia diferencia entre la 
realidad y los resultados obtenidos POI' las tablas sismologicas, deci
dimos elaborar otras adeclladas para nllestras necesidades. 

En el laboratorio se hicieron varias decenas de medidas de la 
veloeidad de transmision de las ondas longitudinales y de las ondas 
traonsversales en distintos tipos de roeas mexican as. Se encontro que 
la relacion entre mnlms es mlly aproximadamente una con stante. Para 
la transmisiou de las oudas sismicas en la superficie de la Tierra, 
es Jlosihle admilir que est os resultados son validos, de manera qu-,; 
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tiene un valor que varia C'l1lre 1.7 y 1.8. 
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Para distancias hasta de 1,000 Km en la superficie de la Tierra, 
arco y cuerda tienen practicamente el mismo valor si suponemos un 
radio terrestrc medio de 6,370 Km y la cuerda estara, en su parte 
mas profunda, apenas a 20 Km de la slIperficie. Es posible, entonces, 
despreciar Ia curvatnra de Ia Tierra para distancias epicentrales me
nores de unos 1,000 Km. porqlle las discontinuidades geologic us loca
les ticnen mayor importancia. 

Con estus simplificaciones Be calcul6 la tabla que se muestra a 
continuacion, para ]a localizaci6n de los epicentros de temblores 
superficiales, entre 10 y 1,000 Km. Los resultados obtenidos en unos 
pocos temhlores a los cuales se pudo localizar aproximadamente el 
epicentro en el Ingar mismo, pare cell ser prometedores. Esperamos 
qne los sismologos utilicen nucstras tablas en otros paises, para com
para resultados. 
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REGIONAL STUDIES-MEXICAN SEIS~roLOGICAL TABLES 

The problem of the determinalion 01 seismic epicenters is rather 
complex. The theory of the propagation of elastic waves in all Earth 
with various discontinuities has heen known for many years, and 
discussed by authors like Wiechert, Zoepprilz, Jeffreys, Bullen, Gn· 
tenberg and others. In practice, particular cases appear, in special 
when it is necessary to deal with earthquakes of domestic or near 
origin associated with local discontinuities and other regional geol· 
ogical accidents. 

In the Mexican Seismological Service a Department of the Ins
titute of Geophysics, N.A.U.M., it was practically always found in 
compnting the epicentral dista'llce of shocks originated in or near 
the coasts of the State of Guerrero, the seismological tahles in use 
gave distances which were a little too long. After locating several 
epicenters directly in the field, and ascertaining the difference bet
ween the real distance and that given hy the seismological tables, 
we decided to compute another one, suitable for our needs. 

Several dozens of tests were made i-a the lahoratory, and the 
velocity of longitudinal and transverse waves was determined in 
several different Mexican rocks. It was found that the rate between 
the two is very approximately a constant. For the propagation of 
seismic waves along the surface of the Earth it is possible to accept 

V1 that those results are also valid, and that -- has a value which 
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varies between 1.7 and 1.8. 

For distances np to 1,000 Km on the surface -of the Earth, are 
and chord wave have practically the same value if we assnme a mean 
terrestrial radius of 6,370 Km, because the depth of the chord at 
its deepest point is only at 20 Km of the surface. With these 
assumptions and for epicentral distances of less than 1,000 Km, we 
may disregard the curvature of tbe Earth, since local geological dis
continuities are far more important. 

With all these simplifications we computed the following table for 
the location of epicenters of superficial earthquakes between 10 and 
1,000 Km. The results obtained with a few earthquakes in which 
the approximate epicentral area was located right in the field, seem 
promissing. We hope that seismologists in other countries will use 
our table in orden to compare results. 
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SERVICIO SISMOLOGICO MEXICANO 
TABLA PARA CALCULAR DISTANCIAS 

EPICENTRALES CON S - P 
HlPOCENTRO SUPERFICIAL 

MEXICAN SEISMOLOGICAL SERVICE 
TABLE FOR COMPUTATION OF 

EPICENTRAL DISTANCES WITH S - P 
Sl'RFACE HlPOCENTRE 

o - 490 Km 0 seg. a 52.9 seg. 
sec to sec 

S - P II S - P II S-P II S - P II S - P 

min. seg. Km. min. seg. Km. min. seg. Km. min. seg. Km. min. seg. 

0 0.0 100 0 10.8 200 0 21.6 300 0 32.4 400 0 43.2 
1.1 10 11.9 10 22.7 10 33.5 10 44.3 
2.2 20 13.0 20 23.8 20 34.6 20 45.4 
3.2 30 14.0 30 24.8 30 35.6 30 46.4 
4.3 40 15.1 40 25.9 40 36.7 40 47.5 
5.4 50 16.2 50 27.0 50 37.8 50 48.6 
6,5 60 17.3 60 28.1 60 38.9 60 49.7 
7.6 70 18.4 70 29.2 70 40.0 70 50.8 
8.6 80 19.5 80 30.2 80 41.0 80 51.8 
9.7 90 20.5 90 31.3 90 42.1 90 52.9 

500 - 990 Km 54.0 seg. a 2 min 37 seg. 
sec to sec 

S - P II S - P II s-p II S-P II S-P 

min. seg. Km. min. seg. Km. min. seg. Km. mm. seg. Km. min. seg. 

0 54.0 600 1 4.8 700 1 15.6 800 1 26.4 900 1 37.2 
55.1 10 5.9 10 16.7 10 27.5 10 38.3 
56.2 20 6.7 20 17.8 20 28.6 20 39.4 
57.2 30 8.0 30 iR8 30 29.6 30 40.4 
58.3 40 9.1 40 19.9 40 30.7 40 41.5 
59.4 50 10.2 50 21.0 50 31.8 50 42.6 

1 0.5 60 U.3 60 22.1 60 32.9 60 43.7 
1.6 70 12.4 70 23.2 70 34.0 70 44.8 
2.6 80 13.4 80 24.2 80 35.0 80 45.8 
3.7 90 14.5 90 25.3 90 36.1 90 46.9 

1,000 - 1,490 Km 1 min 48 seg. a 2 min seg. 
sec to sec 

S-P II S - P II S - P II S - P II S - P 

min. seg. Km. 111111. seg. Km. min. seg. Km. min. seg. Krn. 1nin. seg. 

1 48.0 1100 1 58.4 1200 2 08.6 1300 2 18.6 1400 2 28.4 
48.9 10 59.4 10 9.7 10 19.6 III 29.3 
50.0 20 2 00.4 20 10.6 20 20.6 20 30.2 
51.0 30 1.5 30 11.6 30 21.5 30 31.2 
52.1 40 2.5 40 12.7 40 22.6 40 .32.2 
53.2 50 3.5 50 13.7 50 23.5 50 33.1 
54.2 60 4.6 60 14.6 60 24.5 60 34.1 
55.3 70 5.6 70 15.7 70 25.4 70 35.0 
56.3 80 6.6 80 16.6 80 26.4 80 36.0 
57.3 90 7.6 90 17.6 90 27.4 90 36.9 




