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Seismicity ' studies in India
A. N. TAXDON au. I S. N. CllATTlm.n;~;

.If,·/eorologiral Offke, New DelM

(lIrceit""l2'l.YorellllJer 1967)
.\I1-"'~ I· I :'\CT• .\11 the anil<lhlc 1Il\~ frum hi I,.l.tic time haa been collected Cor eRrthquakOl' of magnitllf!o a ano!

Ah""o rtOOurrillS:: ill I1l1d around Ind ia end an epicentral map hae heer. rre p"rod.

Jo'Arlhqllllkc recurre nce curve (or tho lfi mal,,)"all eeiemie region and (ur .. (0"- places uf fI~i,. 1 inh·~t. r;i: ..
CIII. I ,... I~hra Dun. Delhi and Soeepe t have been drawn. It hAs been found I,hat tho elope of the reeurecnoe diahtrllrn8
i.. neArly th e saeue in all ceees, It. dOOA not \'ary with the chr.ngc in area or the int~rT&1 of time taken. Tho
f"l"!lulta ohtM inf'd blll"fl been dlscueeed.

1. Introduction

The study of se ismicity is of groat importance in
problem8 connected with eart hquake engineering.
Such stutli{lfl, have a special economic significant-t·,
for develop ing count ries where large investments
nrc being nu«lc in "nginccring works located in
se ismic zo nes. These requ ire an iutimate knowledge
of tim occurre nce of el\rt.hquakes , thei r locution ,
frequency , energ ies 111141 ot her re lated par nmet crs.
A number of tec hniques have been propose!1 in
recent ycurli to as.'ieK..'\ the seismic ehn rncterist ica
of a part icular region. St. Amsnd (H}56) ninde a
muth ematic ul approach to define the specific
seismicity S uud the tectonic flux P. He defined
specifie seismicity (a IlI IlUC put forwnrd by Ralph
Gillilan)..... the SIIIII of energy released by all ea rth
quakes occut r ing in fin area.in 8 given time .Iivided
by tim areu anr l time. )lnthematically it cou ld be
expressed fi t! -

( I)

where, A i~ till '"urcu f·llo....en. T is tIl e duration of
f)11:.;er\"atioJl1~. K is a constant. (lt~pt'n4Iin:; 011 the
nnits II SCtl nn.l J the encrgy in ergs. Sinre the dis
tj-ihut ion of opiveut res il'l n discre te case, expression
( t) ilia)' be written a8 -
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whew .Ii i ~ the ene rgy released.

4\("«' flrl l i~ tu Gut enberg and Hichter the eva lua
t ion of rcgi()lIal se ismicity should nlso take into
ue-ount the geo lu}!ical fir-hl observation..., of fault
p JlI'n UT111'nOll in addition to the usual study of di s
t ribnt ion of carthqnukcs in SPI\('C an.l timo from
hi:itol'ical 1I1lll in~trumentnl rc(·ord;t. GlI tf:nherg
" n,1 Hid,l " r (I K. I) "I"" "1,,,,·,,",,1 t l",1 I"" f..••
fluency of ea rl ilquake in any region increases

rapid ly with decreasing magnitude, They showed
Ihat -

Lng N = ,.-bllI,

where N is Ute yearly number of eart hquakes in
the magnitude range .II ± 3Jf, .If being the magni
tude of the earthq uake a nd II uml b ure constnnt s,

Riznichenko and Nersessov (196 I) huve proposed
t hat the se ismic act ivity of a place may he defined
.... the yearly number of ea rth qua kes of .. fixed
class K of earthquake energy H= lOK ±O·b over
an aroa of 10" sq. kill. Such stu dies, hCf'nll~ of their
economic importance, have ut t rueted the attention
of a large number of seismol ogists throughout the
world. Special mention may be made of th e works
of Rizniohenko (1959), Bune (1!l65) nnd Oliver,
Ryall , Brune, Slenunons (1966). The object of the
present paper is to describe somc rece nt studies in
seismicity of India on the line•• slated above.

2. Earthquake Catalogue and Eplcentral Map

13ro.\t.lly spoaking, In din can he divided into
three main seismic regions. The most active of these
compri8es of a narrow belt rlll1!ling along the foot
hills of tho great Himalayan mountains from
K...shmir in the west to t he hills of A88IUD. and
Burma in the east. Parts of the Rnnn of Ku tch
nnd the adjoining areas on the western coaet and
the Khasi and Garo hill. in A58l\D1 are also included
in this belt. Some of t he largost cart liquakee in
tile world have originated from this belt. To the
south of this belt , and running almost para llel to
it,exists an area of moderate seismicity about 200
miles in wi dth, The rest of the country is eompara
tively stable and hsa been free from the ravagos of
destructive earthquake8. This region of mino r
seismicity consists mainly of the Deccan pluteau .

An idea of the sci.micit.y ..I' t he IIimaLL)';In belt
could be had frolll the fact, that during the pa8t
















