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ABSTR ACT. A statisticalstndy of the aftershO{'kl orig inett ng (rom KOy Da region recorded at Gauribidanur
eeiemlc array I. made to find the time dependence of energy relceee, A total number of 210 afteeehoeke, most of whose
maxnitudes on Rich ter scale vary from 3 ·8 to 6,8, which occurred dllrin'f the period J annary 1968 to O('wbPr
1973 were enalyeed . It is found that the cumulative energy tf'Ileue in thiLl period shows, in genera l, a tendency
to vary al the Illqu&r'e toot of timo that elapsed aft-firJannary 190R apart from some fluctua t ion••

seen which is interpreted as most probably the
surface reflected P- pha,", (Murty 1969, 1970).
Where it is pOSRible, the direct ion of first motion
of the P-signal is ident ified from these playouts.
The data is used to derive (a) the frequency-mug­
nitude relation . (b) the cucrgy release-time relation
and (c) the focal depth of the events.

All the events are treated as belonging to one
population and no not ice i. taken of the variations
in the epicentral dista nce and the azimuth of the
source with respect to (lauribidanur.

2. Frequency-Magnitude relation of aftershocks

One of the oft-used empiric. I relat ions in the
statistical study of foreshocks and aftershocks of
earthquakes is the Gutenberg-Richter formula] :

where N(M) is the cumulative number of earth­
quakes defined as the tota l number of shocks whose
magnitude is M or larger than .11 , and a and b are
numerical constants (Richter 1968). There exists
extensive literature regarding the use and inter­
pretation of this formula (Ohtake 1970, Drake­
poulos 1971). The value b is of great significance
because it reflects the pat tern of energy distri­
bu tion in a given number of events. The para­
meter b is determined in the laboratory study of
fracturing of rocks and is found to vary between 0 .3
and 2.5 depending On the ambient stress and the
nature of the mat erial subjected to deformation
until cracking (Scholz 1968). The general conclu­
sion i. that the values of b are larger for heter o­
gencous medium than for homogeneous medium.

•

t . Introduction

The msjo r ear thquake that occurred at Koyna
on 10 December 1967 W'd S followed by a number of
aftershocks. Those were studied by Guha e.t al .
(1971) and by Avadh Ram and Singh (1971)
with a view to understan d among other th ings the
manner in which the energy is released as a function
of time after the major earthquake. Tho d. ta for
hoth these studies i ~ obtained from observa tion s
close to tho region of seismic activity. It covers
a period sta rting from 1961 to 1969. I n the present
study we have excluded the earthquakes which an
immediately coming after the 10 December 1967
event, but have chosen only those events coming
from Koyna from January 1968. This cho'c­
of t ime is no doubt arbitrary, hut is preferred
because wc feel that the relaxat ion of the stra ined
system is studied better by excluding the period
immediately following the rupture than by includ­
ing the period 0, rupture also in the energy esti­
mates.

The details of all the events included in this
study are given in Table I. )Iost of the events
listed in Tahle 1 are ident ified in the visual Reis­
mograms reproduced in 8-channel play-outs from
the original magnetic tapes recorded at Gauri·
bidanur array as comiog from Koyna from an
estimate of azimuth, Z, of the direction of arrival
(mean value 320.4°• •.d.= 2 .8°) of signal at the
Gauribidanur array centre and the difference (D)
in the arri val times of p- pha.e (longitudinal
wave) and S-phase (t ransverse wave) from the
source which lies in the range 56 .3 sec; s,d.=0. 8
soc. In some of the events a second ph. ... iRalso
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