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map. In addition to the dat a of these observatories
the records of the observatories at Bhakra, Dehra
Dun, Rohtak, Sonepat and Delhi have been used
whenever available. The observatories at Dalhausie,
Nurpur, Pong and J walamukhi have sufficient ly
high magnification to pick up the first arrivals due
to all strong aftershocks,

It is seen tha t practically all the stat ions are
located in a southeasterly direction from the
opicentre, a condition which is not conducive to
accurate location of the cpicentrcs. Great care
had therefore to be undertaken in order to ensure
the correctness of the opicentral parameters,
Another disadvantage had been the lack of know­
ledge about the actual seismic wave velocities and
crusta l st ructure in the region, which had to be
determined first , using data of strong shocks re­
corded throughont th e world.

During the t hird week of )[arch 1967 a party
led by Shri S. N. Wakhaloo (1967) of the Depart­
ment of Geology J ammu & Kashmir University ,
visited th e affected par t" and submitt ed a report.
According to this report the shocks were felt at
several places in the Anantnag district and were
most severe at Shungas and Sap villages. III Anant­
nug town there were cases of objects over t hrown
from tableand fall of plaster. Two walls of th e first
floor of a building collapsed. Ev en in the most
affected villages the damuge was limited to cracks
in some buildings, heing more severe in kutclm
houses built of sunbaked bricks. No substant ial
building showed any significaut damage. All these
observations SIIOW that even in the most affected
area the maximum intensity of the earthquake was
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Anantnag earthquakes (February to April 1967)

AllSTRAI; r . A st udy has been undertaken of tho A llant Illig ea rthquake 0£20 February 1967 and 80 aftershocks
which followed the m..in "hock up to April 1007. Th e result s ind icate that-the umin ..hock occurred at a. depth of
l~hout 2;) k ilometre s on a revers e fa,ult t1t riking N 330"'~ and dipping at &11 angle of 57° t uwarde X 2-tO"E. having
tuotfon l\lon g the d irecti o n o f dip. Tho ettcr shocks were also locat ed on the same fault plano at depths varying
between 15 and 35 km . 'l'llf'ldl1 CUY oIthc sequence ofaftcrshorlul can be represent ed fu.iely accurately by the relation
..v(I )=- 11", / (1-0'5) where,' ill in d ays an d N (' ) is the uusubcr of a fters hocks uft er I deye. The a fte rshock sequence
reveals Q, ' b' va lue of0· 6 all compared to 1·0 o btain ed in the case ofh jgbly se tsmlc an-ad, which can beat tributed to
the gree te r depth o f t he shock ami also to 1\ lower ecismogeuic po tential o f the arcn.

Tho tota l energy released in the aftershocks hee been fo und t o 1)6 0·47 times the energy released in the mam
shock lnepit e of the fact that the stored creep strain was :!·3 ti mPRthat o f the elllJlt i(l et ra iu showing that only :20
per cent o f tho creep e nergy was radiated a~ elastic energy, the rcmalulng being dissipa ted &8 heat,

'I'hc t ravel time datu o f the va r ious crust al pb~!I t' H recorded ut ncar stat.iulul indicates t .hat both tho Grunltic an d
the Busulfio lay era in tb e rcgfon are ahout 29 kill thick t.e.• the avcragu depth o f the Muho is abou t 58 kin , U resul t
eonebstcut with tho euth ure ('arlier conclusion o f nearly 60 km from the da ta of eurfece wave dispersion .

1. Introduction

During the period 20 February to the end of
April 1967, the area near Anuutnag in the Kashmir
valley WaS subjected to II large number of ear th
tremors, some ofwhich were strong enough to cause
minor damage to buildings in Anuntnag tOWlI and
t he villages located near t he epicoutre. The main
shock occurred in the evening of 20 February
1967 at 1519 GlIT and WaSfollowed by two strong
shocks at 1238 GlI1T 011 21 February and at
1735 G)IT on 24 February . Available seismo­
brraph records also show that the main shock on
the 20th was preceded by a foreshock at 142·1 GMT
on the same dav, Aftershocks continued to be
recorded with dil~inished frequencies at least upt o
the first week of April 1967. Dne to the absence
of an observatory in the Kashmir valley all th e
aftershocks could not be recorded but 80 shocks
were strong enough to he picked up at seismograph
sta tions located more than a hundred kilometres
away from the epicentre. The stronger shocks
could be recorded by sensit ive stations throughou t
the world and this made possible an accurate
determination of their parameters . The object of
this paper is to present the result s of analysis of
the seismograph records at some Ind ian stat ions
with a view to study the origin and nature of the
main shock and the aftershock sequence. For this
pnrpose the data collected from the network of
seismologica l observatories started in connection
with the investigation of earthquakes in the Beas
and Sutlej catchments , has been most useful.
These stations arc located at Dalhnusie, Nurpur,
~[ukerian, Pong, Jwalamukhi and Ghaggar. Fig. 1
shows the locat ion of these sta t ions on a tectonic
























