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ABSTRACT. Stra in release character istics of various regions or India have been stud ied by d ividing the
no rthern Ind ia from Assam to Kashmir into three regions a nd laking Kutch as the fourth region . Strain
accumulation and relaxation curves have been prepared showing the maximum a nd minimu m st rain levels
except for the Bihar-Nepal region. From these curves store of strain available to be released in future
ea rthqua kes have been estimated.

where f is the fract ion of energy released as
seismic waves.

If the st ra in is reduced to zero during the earth.
quake by movement along a fault, then S is pro
portional to the fault displacem ent .

wh ere JL is the coefficient of shear and S is the
average stra in j ust before the earthqua ke. Then
th e energy of release d seismic waves is give n by

Thus the di splacement on a fa ult is seen to be
proportional to the square roo t of the energy
relea sed as seismic waves, all fac tors on which C

1
depends being equal. Hence using magnitude
energy relati on of Gutenberg and R ichter (1956)
a nd relation (4) we get :

log ET' " = log C,xl = 5.9+0. 75 .II,
or I XI = I/C,. 10' ·'+0. ;0.11, (5)

where Jf. is the surface wave magnit ude of an
earthq uake.

This gives the relation be tween the fault dis.
pla cem en t and mag nitude AI•. Thus if we kn ow
the magnitudes of all earthqua kes occ ur ring on
an yone fault system over a period of yea rs we
ca n plot fau lt d isplacement (strain) occ urring
during that time.

From such studies it ap pea rs that the
la rge regions seem to be locked in some manner
whereby the average ra te of release of strai n or
fa ult d isplacement (Eqn. 3) througho ut the regions
I, consta nt OVCT long period. of time. It is as
though di splacem ent s were slowly taking place
on a single fault .

Furthermore the struc tures are limited in dep th
to whic h they exte nd although occasiona lly earth.
quakes at two depth ranges belong to the same
system . Hen ce it can be assumed that the strur
tur~ along which ea rthqu3;kes occur hav e greater
honzontal extent than verti cal continuity.

Strain rebound characteristics described above
rcprc;scnt spurts of seismic activity separa ted by
relatively quiescent periods. T he resulti ng figure
IS thus a sawtooth curve the upper peaks of whic h
represents th e end of an even t (activity), a nea r

Helice, ET = 0 . 5 f.". .Il',C' ,XI' = C,'x,' (4)
whe re C. = (0 .5f. ".. 1l' .C')' 12
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(3)

ET = 0 .5.f.". . 1l'.S'

or S = C. XI

where C is a consta nt .

2. Tbeory and method

Benioff ( 1949) has sho wn that the potential
energy E p of a volume of rock IVis given hy

1. Intreduet len

Benioff (195 1) a nd Rit sema (1954) repor ted thaI
the ra te of st rain released by shallow earthq uakes
over the whole world appears to have hccn appro~

xirnatc ly consta nt since 1907. T his may mean
either that the source of strain for these earthquakes
involves a global stress pattern or th at in every
region individually there are processes acting at
consta nt rate. Further Benioff (1955) has sugges 
ted that under the oceans, dee p and in termedi ate
layers a re part of une system and over the cc nti
nents shallow and int er med iat e earthquake zones
are relat ed .

Regiona l strai n release characteristics of the
I ndia n shallow earthq uakes have been studied by
Chouhan ( 1966) who observe d 1\\'0 segments,
first nonlinear followed by a linear one. Chouhan
et at. ( 1966) studied in detail the strain cha racteri
stics of Assam .
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