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Precursory seismic observations in Himachal Pradesh
and Shillong plateau

H. N. SRIVASTAVA a nd H. M. CHAUDHURY

Seismological Division, India Jfeltor% gi~al Department, New Dtlhi

A RSTRACf. Precursory changes in P·wa ....e residuals were noticed before the earthquakes on 1 June 1969
(M =5 .0) and on IS May 1974( ,\f :-=4 .8)ne:u Shillongand anothcrncar Nurpur (Himachal Pradesh) which occur
red on 23 January 1%9 (M =4l. . For these ea rthquakes. decrease in P wave veloc ity was observed one 10 two
months prior to theiroccurrence.

Six monthly b valuesin GutenbergRichter's frequency magnitude relationshipshowed a decrease in the value
about ISdays and 3' months beforetwo otherearthquakesof Octob er 1969 and January1970in Himachal Pradesh.
Thedecrease in h value for fcreshocks as com pared to the aftershocks was also no ted for another earthquake o n 5
November 1968. A well marked seismicity gap has been demarcated in Himachal Pradesh on the basis o f epicentral
distribution obt ained with a clo se river valley project networ k of observatories. This could be indicative ofa possible
damagingea rthquake in the region.

The foreshoc k occu rrence in the Himalayan region wac; investigated on the basis o f data up to 1975. Al thou gh
no relationship between the time of first foreshock and the main shock co uld beestablished, the results show that
there is a time lag lIf about 10 hou rs between the ob ..crved foreshock and the main shoc k on several occa sions.
However, foreshocks could be detected much earlier in Himachal Pradesh where a close netwo rk of scismolo
gical observatories is being maintained .

Pradesh) a nd 1897 (Shillnng) respectively. It was,
therefore, considered worthwhile to utilize the
seismological data for these region s and examine
the applica bility of the d ifferent me thods for
earthquake prediction . Th e findings are given
in thi s paper.

2. Ch:anges In sers-n te wave vetoelty

Apparent changes in seismic wave velocities
with time were re-ported about twentyfive years
ago (Hayakawa 1950). But the connection of
such cha nges with ea rt hq uakes was systematically
studied much later by several Russian seismolo
gists (Nersesov . 1 al , 1969, Semenov 1969). In
these studies, the ratio of the velocity ofcompression
waves V" , to that of shear waves, V, in part s of
Garm region first abnormall y decreased and
then returned approximately to its normal level
prior to several earthquakes. Similar cha nges in
seismic wave velocities have been observed sub
sequently in many othe r regions (Aggarwal . 1 al.
1973, Sullon 1974, Kanamori and Chung 1970,
Wyss and Holcomb 1973, Feng eI al. 1974). The
data suggest that the major contribution to the
variation of Vpj V, ratio comes mostly through a
decrease in Vp • Th e observation of this precursor
phen omenon has been explained by the dilatancy
diffusion model of changes in the earthqu ake zone
by the U.S. scientists and by <lightly modified
model by the scicnusts of the Institu te or Physics
of th e Earth, Moscow, Both these models show
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1. Introduction

Earthquake prediction research has gained
momentum during the last decade. The seismic
methods for this purpose inclu de changes in the
P and S wave velocities. the decrease in b value
in Gutenberg Richter's frequency-magnitude re
lationship before the occurrence of large eart h
quakes, the decrease in h value in foreshocks com 
pared to that in aftershocks, the concep t of seis
micity gap, micro-earthquake and forcshock ob
servations (Rikitake 1976). A crit ica l study of
these methods shows that proper assessment about
these can be made only at those places where a
close networ k of seismologica l observatories is
maintained. Further, because of geological and
tectoni c differences, none of these methods are
of universal applica tion and considerable research
is need ed in different parts of the worl d before
these methods can be adopted for forecasting
ea rthquakes.

In India , the detection capability of the sels
mologi cal network in general is sufficient for earth
quakes of magnitude 5 or more except in Hi ma
chal Pradesh where ten sensitive observatories
arc operating with Hagiwara Electromagneti c
Seismographs (Fig. I). A lot of seismic data has
therefore bee n collec ted th rough these sta tio ns.
In addition , the Shillong plat eau in India enjoys
seismic status similar to the foothills of Himalayas.
In both these regions, two of the most destructive
ea rthq uakes occ urred in 1905 {Kangra , Himachal
















