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Seismotectonics of the Hindukush and adjoining area

S. N. CHATTERJEE and R. K . D UllE

India M eteorological Departm ent, Ne ll' Delhi

ABST RACT. The spatial distribution of epicentres of ea rthqua kes occurring in the region for the pas t
ten years. shows that the region under study has specia l characteristics. The Hindukush region, in parti­
cula r. shows a cluster of epicenires having intermediate dept hs. particularly events having foci :H depths bet­
ween 200 & 250 km and thereby rei rning more or less a v -shaped region making an angle with the vertical.
Bringing a homogeneity in magnitude data from differen t sources, recu rrence curves rOT the regions have been
drawn and interpreted .

• Introdu ct ion

T he Hi ndukush and Baluch istan regions, I yin~

in the ac tive part of the Alpide belt , a rc considered
to be seismically active regions of the world. Det ail.
cd stud ies of the tecto nic histo ry of this par t of the
globe suggest that co nsiderable number of ea rt h­
quakes of varyi ng magn itude .and dept!l oc~u~
eve ry year (Gutenberg and Richter 1 9~4, Niazi
a nd Basford 1968, Nowrooai 1971). M oreover
the seismic act ivity of the Hi uduku sh region has
special ("ha~actcristics - .the c0!'1centrated pocket
of in termediate depth fOCI , runnmg along the great
circular latitude 36 .3 °I'\ and bounded by longi ­
tudes 70'-71 ' 5· E forming thereb y a V-shaped
region . In the vicinity of 71' 5°E, the general
~45° E.S45°\V I rend of the Pamir appears. The
seismic zon e i., broader than its counterpan-e-th e
eas t-west trend of Hind ukush and exte nds approxi ­
matelv from ss-x, 70·E to 38·N, 73·E. The
foca l 'depths arc shallower (less than 250 km )
and gen erally fall between 100 and 200 ~m .. At
the interse ct ion of the two zones thc scrsnuc uv
scatters a nd is more complex (Santo 1969, New­
rooz i 1971).

111is region bei ng one of the most active regions
of the globe , atte ntion h,:'i been paid by ~i ffc.:r~ n t

seismo logists t ime. an~ agam to stl~dy the SClS I~lI~ l ty
from the interpreta tion of tecto ruc characteris tics,
inte rpre tation of a and b value, in relation to tec­
tonics fau lt plane solutions, anomaly of the sub­
dtr ction zone of the Hind ukush regi on and the
possible explanation from the concept of t.he plat<:
tectonics (Santo 1969, Chauhan 1970, " OWroOZI

1971 Fitch 1970 M olnar , t at. 1973, Drakopulos
a nd Sri vastava 1972, Gutenberg and Rich ter 1954,
Ri chter 1965).

Regard ing in terpretation of b. values, thcl~
are two schoo ls of though t. A sccuo n of gcophysi-

cists believes that the b value remains consta n
for all reg ions and is close to unity (Riznochcnko
19j 9, Bunc 1965, T a ndon and Cha tte rjee 1968 )
while othe rs believe b va lue relates to the tec ton ic
characte r of the region (M iyan ur a 19 £i 2, l\Iogi
I 967 \.

In the present study each of the geograph ical
region s under the seismic regions 47 an d 48 (Balu­
chista n and Hi nd ukush) has been studied Jrom the
interpreta tion of a an d b va lues.

2. Data

Since the form ation of I nternational Seismol ogi_
cal Centre (ISC) in 196{. data from all intern a tional
reponing- agencies besides ISC's own determina­
tion of epi ccntral parameter s, have been co llec ted
and printed in region al cata logues . Prior to
196 4-, ISS was not even reporting the magnit ude
of events. Even thou gh USC GS data is availaule
sin ce 1957, these seldom cover events for lower
magnitude ra nges d ue to non-avai labiht y of data
from high sensitive seismog raphs from I ndi an
sub-con tinent a nd as such, such data does not give
a full cove rage of eve nts wh ich took place in the
region under study,

The regional ca talogue. published by I nter_
national Seismologica l Ce ntre, is arranged under
the geographical region numbers and of seismic
region number wit hin ea ch geograph ica l region
(Gutenberg a nd Rich ter 195{ , Flinn an d En gd ha l
1965). Epicentral estimates of ISC are calculated
by the me thod of uniform reduct ion (Jdfreys 196 1)
a variant of the me thod of least squares. CaJcuJa~
tions of unified magnitude m follow the procedure
ou ~l i ned in GU~Cl,bcrg a nd Richter (1956) . If
Q IS th e dep th dista nce factor a nd q is log (arn p1i-
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