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Seismicity and focal mechanism of earthquakes in
Andaman Islands

H. N. SRIVASTAVA and H. M . CHAUDHU RY

Meteorological OffiCt, Ntw n t/hi

ABSTRACT. Spatial distribution and temporal variation of earthquakes in Andaman -Nk:obar Islands
have been studied with the help A( data from 1917 through 1974. Cross-sections showi ng the epicentral
distribution versus focal depth along four zones in the region, were drawn to understand the nature of the
dipping of the Indian plate . Earthquake recurrence curves were drawn (or an area of 100 km radiu.. around
Port Blair Observatory for events upto the lowest magnitude 2 based on data during 1967·1974 and corn­
pared with these for the complete region for all the events rccosded during 1964-1974 and also since 1917.
Focal mechanism o r earthquakes arc also discussed in the light o r regional plate tectonics. Normal as well
as thrust faulting was o bserved tor ea rthquakes in (he region. The agreerneru between the foca l mecha­
nism so lutions and (he regional tectonics was relatively better in the Nicobar Islands region 3S compared to
that in the Andaman Islands. Seismicity increase followed by decrease was also noticed prio r to some
eart hquakes close to Andam an Islands.

1. Introducti on

Thc And aman-Nicobar region is one of the
most seismically active regions in the Bay of
Bengal which is the largest deep sea fan in the
world extending from approximately 200 North
to 7° Sout h. Sediments in the Bay of Benga l
have been derived predominantly from drainage
of the Ganf(Q and Brahmaputra rivers. The fan
is d ivided · by the Ninety East Rid ge int o two
lobes : the main Bengal Fan and the eastern lobe
called Nicobar fan (Curray and Moore 1971).
A detailed cross-sec tion in the Bay of Bengal in
cast-west direction is shown in Fig. I (Curray
and Moore 1974). The significant features are
Bengal fan, Andaman.Nicol!ar ri~ge, the active
volcanic arc and the spreading axis of the Anda­
man Sea to the Malay Penin sula. Sediments of
the Bengal fan ranging in ~e from early Cre.ta­
ceo us to Holocene arc passmg on the subductmg
plate into the Sund~ ~ndamao. Ar c (Closs t l , I.
1974). Detailed seISmIC reflecti on p,:,li!es of the
Andaman Nicobar ridge suggest that.lt IS compo­
sed of folded sediments, arranged III eastward
d ipping thrust sheets or nappes.

A reconnai~,anee geophysical survey in the
Andaman Sea island arc region (Peter d al. 1966)
has shown parallel belts of positive md negative
gravity anomali es extending over the hner igneous
arc and the island pla tforms respe.tively. The
axis of the negative anomaly bel' flSSCs through
the Nicobar Islands and slightly n the eastern
side of the Andaman Islands. Ai'}' Heiskanen
anomalies indicated that the islands arc not in
isostatic equilibrium. Tile highest heat flow is
associated with the deepest portion of the basin.

Also, the magnetic anomalies over the igneous
belt are relatively large and negative. Difficulti es,
however, arise when the complicated tectonics of
the region is examined in the light of major plate
motions. Relative motion between the Indian and
the Asian plates would suggest predominantly
transcurrent motion along the northern part of
the Sunda-Andaman arc. Folded structure of sedi­
menu, however, sugges ts compression. It is believ­
ed that this compression occ urs beca use the Anda­
man Sea is presently and has been throug hout
much of tertiary time an extensional basin. T he
present extension is in a northwest-southeast direc­
tion although the spreading in the rece nt past
was eastwards. Seismic evidence based on focal
mechanism of earthquakes (Ic hikawa et al. 19i2)
rep?r'ed thrust.as well as normal faulting in the
regron. The obj ect of the present paper is to sudv
the seismicity ofthe region based on reliable data
and the focal mechanism of recent earthquakes
( 1971-1975) a nd to discuss the results in the ligh t
of the regional plate tectonics.

a. seismiCitY or the region

Epicentral parameters of earth quakes for th is
study have been taken from the catalogues of the
International Seismological Centre, M ont hly
Bulletins of U .S. Geologica l Survey, Tando n an d
Srivastava (1974) and bulletins/catalog uC5 of
India Meteorological Department. The paper also
includes an analysis of the record! of the Port Blai r
Observatory which is equipped with Benioff and
Wood Anderson seismographs for assessme nt of
local magnitudes' and of the temporal variation of
small earthquakes within 40 of the: ob~crvatory
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