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INTRODUCTION. Seismological work of pure and applied character is done 
in Mexico by a number of institutions, namely, the lnstitute of Geophysics 
of the National Autonomous University of Mexico (with 11 stations and 
observatories throughout the country), the lnstitute of Engineering of the 
N.A.U.M. (far anti-seismic control), Petróleos Mexicanos (far oil and gas 
detecting) , sorne Federal agencies (far various purposes as search for minerals, 
control of different phases of construction of public work and their pre­
servation, etc.) and by priva te concerns ( under contract far the above 
mentioned agencies). Although sorne observations on earthquakes and their 
effects were made in the course of the XIX Century ( and even befare far 
their disastrous manifestations), the installation of the first network of 
seismologic stations took place in the late years of the first decade of this 
century by the former Geological lnstitute of Mexico ( now a division of 
the N.A.U.M. under the name of lnstitute of Geology), and later on trans­
fered to the lnstitute of Geophysics, as the Mexican Seismological Survey. 
The introduction of seismic exploration methods was the result of develop­
ment of the oil industry in the 1920's, and adopted in more recent years 
by mining companies and the Federal agencies for their own objectives. 

In this report a presentation is made of the more important facts related 
to seismological research in academic intitutions and of exploration seis­
mological work by the of agencies as mentioned in previous lines. 

J. Figueroa A., 
Chairman, Seismological Departrnent 
lnstitute of Geophysics, N.A.U.M. 





NATIONAL AUTONOMOUS UNIVERSITY OF MEXICO 

lNSTITUTE OF GEOPHYSICS 

Its Department of Seismology operates the Mexican Seiimological Survey, 
which includes a central stations at Tacubaya (Mexico, D.F.) and 10 stations 
distributed in the country as slown in Fig. l. In this map, stations with direct 
recording Wiechert seismographs which operate on smoked paper at low 
amplification are marked by circles and those equipped with electro-mag­
netic instruments working at high amplifications are indicated by dots. These 
better equipped stations were established during the lapse of time correspond­
ing to this report ( 1964-1966), and ha ve the following characteristics: 

Presa B. J uárez, Oax. PBJ 48K 16°29' N 95º25' Wh 72m 

Vista Hermosa, Oax. VHM 67K 17°09' N 96°46' 5''W h l,600m 

León, Gto. LNM 30K 21°07' N 101 º40'0.3"W h l,800m 

Comitán, Chis. COM 15K 16º15'12" N 92°07' 4l"W h l,528m 

Another new station will be installed at Ciudad Universitaria, D. F., 
(campus of the N .A.U .M.), in a subterranean vault in process of construction, 
and equipped with long and short period instruments and is to be designated 
with the letters UNM as one of the VELA-UNIFORM Program in Mexico. 
Seismographic stations with adequate equipment will also be installed during 
1967 in the great dams operated by the Federal Commission of Electricity 
at El Infiernillo, Mich., Santa Rosa, Jal., La Soledad, Ver. y Malpaso, Chis. 
These seismographs will be interconnected with accelerographs already 
working to record portions not collected by them as well as other waves 
corresponding to maximum accelerations since sensitivity of these seismo­
graphs will allow identification of seismic disturbances. 

In the same year, as part of the Intemational Upper Mantle Progiam 
in Mexico, a network of seismographs will be established along the Neo­
Volcanic Axis between parallels 19º and 20° Iat N. This project was recom­
mended by Dr. G. R. Robson, Chief of the Seismic Unit of the University 
of the West Indies, in Trinidad-Tobago, when he visited this country as 
an expert sent by the UNESCO to examine and discuss with Mexican 
specialists the possibility of initiating a progiam of "volcanic watch"; another 
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recommendation of Dr. Robson has already been inp1emented through the 
creation of a D epartment of Physical Volcano1ogy at the lnstitute of Geo­
physics of the N.A.U.M. 

SErSMOLOGIC REsEARCH. Data recorded by stations of the Mexican Seismo­
logical Survey are pub]ished every month in a bu11etin that is distributed 
to many institutions of the wor1d. The number of recorded shocks has 
notab1y increased since the insta11ation of better equipped stations with 
greater sensitivity, as indicated in the fo11owing table: 

RECORDED MovEMENTS 

(Sep. 1963-Dec. 1966) 

Year Domestic Neighbor Remate Late N ot classified Total 

L NL L NL L NL L NL 

1963 257 17 31 85 8 1 14 1 10 424 

1964 1410 4 181 267 66 l 88 l 34 2052 

1965 1806 238 269 1198 78 162 10 69 3830 

1966 2431 471 387 3027 136 l 253 392 7098 

L: localized. ~L: Not localized. 

Strong shocks 1ike those of Ju1y 6, 1964, very destructive at Ciudad Alta­
mirano, Gro., and August 2 3, 1965, destructive in man y si tes of the coast 
of the State of Oaxaca, were subjected to a special study in order to trace 
the isoseist map in each case. In others, when the good quality of records 
allowed it, the study of foca] depth and fault mechanisms was made. As 
a joint project of the lnstitutes of Geophysics and of Engineering of the 
N.A.U.M. a careful statistical record is also carried for each epicenter includ­
ing data on periodicity, and energy accumu]ation and 1iberation as a basis for 
a good prediction. 

In this way, seismic intensity has been studied to determine its regionaliza­
tion as in the cases of isoseists of 45 destructive movements throughout the 
whole seismic history of Mexico shown in Fig. 2, while distribution of 
maximum seismic intensities are demonstrated for each case in Figs. 3, 4, 
5, 6, .7 and 8. A Seismic Chart has a1so been prepared with data on seismic 
activity since the insta11ation of recording instruments in the country, as 
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a preliminary step for the preparation of another Chart of Ei:-ergy Dissip~tion 
(Fig. 9), showing its impact in deve1oped areas of the Iexican Repubhc. 

A research worker of the Institute of Geophysics, J. Merino y Coronado, 
has contributed with studies on the structure and seismicity of the western 
and southern coasts of Mexico; for the western ( or rather northwestern) 
coast, the method of V. V. Beloussov was employed to compare frecuency 
and magnitude of earthquakes with those of the southern coast, which 
showed lesser frequency magnitude than the formcr ( specially in the northem 
portions of the Gulf of California and the Península of Baja California). 
This study was later on extended to other seismotectonic aspects of the 
same areas, whose results have reinforced the above mentioned interpretation. 

Merino y Coronado has also built new instruments or improved the 
efficiency of others, for example, a seismograph with magnetics suspension 
of relatively simple mechanism. A combined oscillograph-seismograph had 
previously been described and constructed by Merino y Coronado as well 
as other prototypes of recording instruments using various electromagnetic 
and optical devices (sorne of them built in company with E. Salyano and 
J. Rosales Núñez, of the Institute of Geophysics). 

SPECIAL PROGRA 1s. Through arrangements concluded with Prof. Leon 
Knopoff, of the University of California at Los Ángeles and associates, a 
special seismological study of the main fault system of the Gulf of California, 
and of its peculiarly localized seismic activity at each end by means of a 
network of 4 stations located on both sides of that oceanic reentrant (and 
forming a rhom boidal figure) was begun in 1964. The 4 sta tions had ins­
truments of extreme sensitivity and high amplification, aimed at recording 
P waves, with identical sets of short period horizontal seismographs as well 
as a vertical component long-period seismograph, all provided with gal­
vanometer recording devices into which a filter could be optionally inserted 
to avoicl obtrusive recordings ( for instance, microseisms); additionally, there 
were peripheral instruments and autonomous power sources. 

A: comple~e. analysis of the problem involving the significance of short­
penod se1sm1C1ty, Rayleigh wave observations and teleseismic events, use of 
surf~ce ~ave. techniques for structures immediately adjacent to the Gulf of 
Cahforma, d1ff~rential amplitude spectra and other aspects of the problem 
has been pubbshed by Knopoff and Pilant in Geofísica Internacional, in 
Ja~~ª!Y 1966. The Institute of Geophysics of the N.A.U.M. provided diverse 
fac1hties _and_ one observer, Mr. Roberto Domínguez, a physicist who after 
the termm~bon of the :program. spent one. year at Los Ángeles, in processing 
dat~ r~sultmg fr?m th1s ex~enment which had only been preceded by a 
prehmmary one m the Med1terranean Sea under the direction of Prof. 
Knopoff, in the summer of 1961. 
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THEORETICAL WoRK IN SEISMOLOGY AND PHYSics OF THE EARTH's INTERIOR. 

Sorne problems of theoretical seismology have been approached in recent 
years by members of the staff of the Institute of Geophysics, mostly concer­
ned with the analysis of earthquake mechanism, wave propagation and trans­
mission, physical characteristics of media, response spectra, use of S waves 
to determine direction of motion along fault planes, statistical methods to 
determine direction of slipmotion, etc. TI1ese contributions represent an 
effort to apply mathematical procedures to the solution of such problems, 
and for the construction of geophysical models to be testcd against sets of 
natural conditions, or as an explanation of their modes ofaction. 

Dr. Ismael Herrera, Director of the Institute of Geophysics, based on the 
integral representation theorems for elastodynamics, has used a new and 
remarkable method to obtain the surface wave terms of the Green's function 
for a two-dimensional multi-layered half space, by generalizing the ortho­
gona1ity properties of surface waves when not only Love waves but Rayleigh 
waves are included. Elastic wave propagation has also been studied in several 
papers by Dr. Herrera. Using a perturbation method in the first paper, Dr. 
Herrera carried out his study by means of the integral representation of elasto­
dynamics, which permits to express solutions to problems as integrals of 
known quantities; in the second (written in company with A.K. Mal, of the 
University of California, Los Angeles), within nonparallel boundaries by 
treating small inhomogeneities; and in the third, by developing a first order 
theory to treat the scattering of elastic waves in thin inhomogeneities ( of 
great importance for certain geological formations satisfying these conditions 
as dykes, lenses, etc.). 

Surface wave transmission was also studied by Dr. Herrera in the same 
series of contributions by introducing the notion of surface wave content at 
a point, to obtain a one-dimensional transmission model of scattering by 
small perturbations in the elastic medium. Both authors (Herrera and Mal) 
have applied the same technique to study the propagation of Lave waves 
in a layer of nonuniform thickness, lying over a half-space assurned to have 
a plane free surface while the interface protrudes into it in a certain finite 
region. After suitable interpretation of results, the treory was extended to 
include the case in which the area of the perturbed region is large, although 
only the scalar problem was considered. 

At the Third World Conference for Earthquake Engineering, held in New 
Zealand, in Frebruary 1965, Drs. I. Herrera and E. Rosenblueth and Ing. O. 
P. Rascón discussed the earthquake spectrum prediction for the Valley of 
Mexico, reporting on field and laboratory tests to determine the dynamic 
properties of underlying clay; data were used in conjunction with the linear, 
one-dimensional theory of multiple wave reflection in stratified media and 
results treated in accordance with an approximate theory which perrnits; 
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computing the probability of spectral responses for various degrees of damp­
ing, to be compared with spectra obtained from earthquake records while 
missing information for deep strata is found by trial and error and velocities 
measured for the upper Iayers adjusted on reasonable bases. In the same 
occasion, Drs. Herrera and Rosenblueth discussed the response spectra on 
stratified soil representing viscously damped single-degree systems resting on 
stratified media. Since the soil is assumed to rest on a viscoelastic homoge­
neous half space of rock, motion arriving at the rock-soil interface is idealized 
as a stationary Gaussian process, and the transfer function for the soil for­
mation treated independently for each frequency of interest through use of 
a matrix formulation. 

Prof. Sergio Ferráes, of the Institute of Geophysics, has recently been giv­
ing attention to the study of earthquake mechanism by S waves by means 
of determinants through a direct computational technique, representing an 
analytical modification of Adams technique, to determine the direction of 
motion along the fault plane. The mathematical procedure involves the de­
rivation of equations for computing the direction cosine of the "direction 
of motion" for a type I source, i.e., a couple of two equal and opposite forces 
with moment at the focus of the earthquake. In another paper on the same 
problem, Prof. Ferráes has applied the geometric relation indicated by Schei­
degger with respect to the convergence of all tangential component vectors 
on two points defined as the pole and the antipole of the movement. In 
practice, the projections of circles do not pass through a point, but form a 
small triangle, whose centre may be considered the pole and the antipole 
of the movement. 

Prof. Ferráes is also attempting to predict earthquake activity in the area 
of Mexico City on basis of stochastic models to infer properties of natural 
seismic courses, which in that area have been studied by means of the Pois­
son and the Yule-Furry methods; this study indica tes that: 1) No relation 
exists between magnitude of any earthquake and that of preceding shocks, 
2) Earthquakes do not occur at random and independently of each other in 
time, and 3) Probably the Yule-Furry method fits satisfactorily into the 
seismic process, although more research is needed. These papers will soon 
be published in the pages of the Bulletin of the Sismological Society of 
America, the Journal of Geophysical Research and Geofísica Internacional. 

lNSTITUTE OF ENGINEERING 

One of its programs refers to the study of macroseisms and their effects 
on the structural behavior of constructions during ( and after) shocks, to 
derive indications for their legal control. Among other regulations, builders 
must now instan adequate equipment ( accelerographs and seismocopes), and 
this has been done as follows. 
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Place Accelerographs Seísmoscopes 

El Infiernillo, Mich. 5 12 of 

La Soledad, Ver. 3 5 " 
Santa Rosa, Jal. 3 5 

El Novillo, Son. 3 5 

Malpaso, Chis. 3 8 

La Angostura, Chis. 3 8 " 
La Villita, Mich. 1 3 " 
México, D. F. 5 

Acapulco, Gro. 1 16 

Minatitlán, Ver.* 2 

Acapulco, Gro. * 1 

* to be soon installed. 

All majar hotels to be constructed in the Mexican territory in view of 
coming events (World Petroleum Congress, public and private, international 
meetings, Olympic Carnes, etc.), will also be required to install accelerographs 
and seismocopes under the control of the Institute of Engineering. 

Among other characteristics of majar earthquakes of interest for these 
studies, mention should be made of correction of accelerograph programs in 
four intense shocks, overturning moments and seismic shear forces, earth­
quake spectrum prediction, and seismic measurements and calculations, all 
for the Mexico City area. Earthquakes and their effects have also been 
analyzed for sorne areas in the Republics of El Salvador and Chile as well 
as in Acapulco, Gro., in the Mexican Republic. These activities have pro­
pitiated the creation of the Mexican Society of Earthquake Engineering, a 
civil association that exists and works under the auspices of the lnstitute of 
Engineering, and which has created in its tum two important journals as 
indicated in the bibliographic citations. 

SEISMIC PROSPECTION FOR OIL AND GAS 

For a number of years, the Division of Exploration of Petróleos Mexica­
nos, the Mexican Govemment oil company, has been actively engaged in a 
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varied geophysical program for oíl and gas exploration, of which the largest 
part is seismologic ( refraction and reflection). This is definitely not a new 
activity in our country, since seismic reconnaissance work by the refraction 
method was done in the Golden Lane area in 1922, and later on across the 
Laguna de Tamiahua, on the Gulf of Mexico coast in the State of Veracruz. 
A good account of these early stages of geophysical prospecting in Mexico 
has been given by S. Figueroa (at present Chief of Exploration of Pe-Mex), 
mentioning places, names, methods and results of high historical and tech­
nical interest, and giving indications for present and future operations on 
land and under sea-water. 

In this respect it must be said that almost 30 seismic field parties ( mainly 
for refraction work although reflection is also done), are constantly main­
tained in activity, together with office personnel in the various branches 
throughout the country. Among recently surveyed areas mention should be 
made of the Península of Yucatán, following a geologic prospection ( com­
bined with gravimetric work) as well as in the Laguna de Tarniahua that 
led to the discovery of a rich oil reservoir under sea-water, now producing 
several thousand barrels a day. In the same article by Figueroa, a description 
is given of the successive stages of the geophysical exploration of that area, 
including details on characteristics of the reservoir and its relationships with 
the Golden Lane structure on land. 

Theoretical analysis of seismic problerns is also made by Pe-Mex specialists, 
most of whom publish their contributions in the Boletín ck la Asociación 
Mexicana de Geofísicos ck Exploración, a professional society gathering geo­
physicists working in various applied disciplines. Many problems have been 
dealt with, like elimination of parasitic noise in seismograms, statistical cor­
relation, optimal cover for seismodetectors, application of Fourier formulae 
to the study of seismic equipment, etc. During the 1964-1966 lapse covered 
by this report, increasing attention has been given to theoretical and practica] 
problems linked to submarine exploration. 
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