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Regional plate tectonics from Himalayan earthquakes
and their prediction

H. N. SRIVASTAVA a nd H. M . CIIAUDHURY

IndIO Meteorologiea]D epartment, N ew Delhi

ABSTRACT. Regional plate tectonics pro vides a brood basis for assessing the magnitude of ea rthquakes,
besides understanding the orienta tion of stresses producing such earthquakes. Keeping this in view, re
liable focal mechanism solutions obtained during 1972 10 1915 in the Himalaya n region have been discussed .
Four radial vertical sections showing the dept h plot of ea rthquakes near the northern boundary C?' Indian
plate were drawn based on the data during the yea rs 1964-1974 but no clear dipping of the India n pia te
could be seen. In the mechanism so lutions except for Kinn aur (1975) and Assam (1950) earthquakes, thrus
ling was observed ncar the foothills. The pressures are generally acting at right angles to the mountains
and the slip vectors also show a nor therly trend. An earthquake located near Bunna border, however, showed
normal fau lting and needs fur ther explana tion. However, the pr~nt m~vcfl.lCn ls 01 the Ind ian plate and their
inferred changes show that nor theast Ind ia will connnue to be highly sersrruc.

t . Introduction

Act ive seismicity in Himala yas and northeast
I ndia is attributed to the collision of I ndia n and
and Eurasian pla tes. The initial contac t between
these plates IS believed to have occ urred in late
Palaeoce ne time approximately 55 Ill.ycar ago.
Plate motion resum ed or accelerated in a slightly
different dire cti on in early Oligocene time , app
roximately 35 m.ycal ago with I ndia co nverging
towards Asia in a more northerl y directi on . These
results were mainly derived on the basis of survey
of magnetic anomalies over I nd ia n O cean as
well as geo logica l data in and around the Hima
layas \I'owell a nd Conaghan 1973). Duri ng
Oligocene and early Mi ocene tim e, hovvever,
sedi ments now found in the sub -Himalaya n
ranges co nsisted of Murrecs derived prcd omina
ntl y from co ntinental I ndia in the south. Hi m
alayas sta rte d forming by middle to lat e Mi ocene
time. Present movem ent of the I ndian plate
is northeasterl y at the rate of about 5 em per year.

Several seismol~ica l investigations have been
carried ou t in I nd ia a nd elscv..-here to study the
complex pattern of seismic ity in th is zone of
co ntinenta l ty pe of collision. A cri tical evaluation
of the fault plane solutions in the light of re
gional plate tectonics has raised severa l pr oblems,
for example, the occ urrence of normal as well
as thrust fault ing along the H imalaya n-Burmese
Andarnan regions and the predominance of
strike slip movements for SOllie earthq ua kes
(Ichikawa , I al, 1972, Sr ivastava 1973, Chand
hury ,I al. 1974, T andon and Srivastava 1975,
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Chaudhur y and Sriva stava 1976, Chaudhury
and Srivastava 1977).

I n thi s paper the vertical cross-sect ions of
earthquakes occurring in the vicin ity of the bou n
dary of India n and Eurasian plat es have been
examined and some newly determined fault plane
solution s hav e been discussed in the light of
regional plate tectonics.

2. Analysis ordata

For the study, th e data on ea r thq ua ke foci for
the period 1964-19H as published in the Bulle
tin. of the I.S. C. were utilised . As the H ima
la yan mountain chain is a rc ua te with its COn
ca vity northwards, Four radial cross-sections across
thc foothills were chosen and the earth q ua kes
occ ur ring near th ese sections vvere projected on
to them.

Fault plane solutions of earthq ua kes in th e
region have been worked out by vari ous authors
using data from different sources. Some work
ers have wor ked them out exclusively on the basis
of data available in the Bulletins of the I.S .C.
(Ic hikawa , I al. 1972, Rastogi tI al. 1973). Molnar
and his co-workers (1973, 1975) have worked
ou t solutions b y using P-wave first motion da ta
rcad only from long period instruments. While
reducing the in consistencies in observa tions, this
also reduces the quantity of data due to the
smaller number of long-period seismogra phs. Due
to this some workers have supplemented the long
period seismograph data with those from shor t
period seismographs as well (Fitch 1970). III












