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Recurrence relations of Koyna and Bhadrachalam
aftershock activity
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ABSTRACT. Estimates of seismic risk requirea recurrence relation betweenthe expected number of earth.
quakes per year and" measure of eart hquake size. The recurrence relations of Koyna and Bhadrachalam after.
shocks are discussed in the light of low seismicity and poor geographic dislribution or seismographic stations
in south India. As the definitionof an "active (aull" may vary according to the type of land use contemplated.
it is emphasized that multi instrument micro- ea rthquake investigations sho uld becarried out in order to take into
account even th e sm allest earthquakes and know not only which fault s may move but how they may movc.

1. Introduction

T he Peninsu lar shie ld of India is supposed to
have remained largely stable except for minor
folding, bloc k fau lt ing a nd regional ep irogenie
movements. Historical records show that, except

for a few moderate events, no major earthquake had
its origin in south India. Mention must however
be made of the notable earthquakes located at
Bellary ( 1 April 1843), Coimbatore (8 February
1900), Koyna ( I I December 1967) and Bhadra­
chalam (13 April 1969).

Seismicity of south India was never a topic of
serious discussion until a decade ago when a
calamitous earthquake occurred ncar Koyna on 11
December 1967. Thi s event and two other earth­
qu akes that followed , one in th e God ava ri valley
near Bhadrach alarn and the other at Broach forced
a revision of th e old ideas of the Peninsula being
free from earthquakes. After commissioning a
seismic array station by BARe at Gauribidanur,
Arora tI 01. ( 1970) observed th at there is frequ­
ent and sporadic seismic activity in south India.
This activity is probably due to recent movements
derived from quaternary tectonic activity taking
place since the tertiary period. I t has been obser­
ved by the author that seismic activity within and
south of the Cuddapab basin , as moni tored by
GBA station, is associated with fracture linea­
ments to a large extent. Visakhapatn am observa­
tory has been recording one to two events on
the average every day for the last two months.
In fact , there were 15 shoc ks on 7 Febr~,,:ry 1978.
Most of the shocks arc found to on ginatc at
about 2° and ~ epiccntral distance. Azimut hal
determination of local events has become
a problem at VIS observatory, for want of
suitable equipment. Sim ilar problems besides
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poor geographical distribution f? f seismogra­
phic stations in south India need considera­
tion, In this paper, thc aftershock activity of
the two significant earthquakes that occ urred in
sout h India are discussed in the light of poor
geographic distri bu tion of seismographic sta ­
tions.

~ . KOYDa an:lGo1avarl valley earthquakes

Banghar ( 1972) observed from foea l mechanism
solutions of these two main eve nts that they arc
cha rac ter ised by strike-slip faulting on nearly
vertical planes and that the major movements
arc nearly horizontal . Magnitudc'ratio between the
largest aftershock and the main shock for both the
events was 0.9. The number of tremors in the
Ko yna region increased sharp ly since 1963 and
aftershocks ar e inn umerable. The Godavari valley
earthquake and its immediate aftershocks, on the
other hand, appeared to be followed by quciscenee.

Guha tI al. (1974) observed that detai led
studies on the development of the source region
around the focus ofK oyna earthquake of I I Decem­
ber 1967 which was possible with the help ofa very
powerful seismological net, afforded unique data
regarding progressive changes with time in the
active focal regron along with energy active volume
and energy density during the ro'reshock, main
shock and aftershock seq uence. Data derived from
the seismological net lead Guha et al. (1974) to
confirm that during the post-earthquake period the
foci of aftershocks migrated to deeper and south­
western region of the dam site. Tw o strain meters
have been giving detailed results of strain in the
foundation level of the dam. Deflection observat],
OnS of 1he dam monoliths in three components
indicated cbanges during the earthquakes of mag_
nitude 4 a nd above. .






