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ABSTRACT . Thl! cr ustrl t't ructuro boncat h tho H ind uk ush 11 11(1 8l1jojning n 'gion lUl l' boon ill\·c" t i:;,ltce. l uSiltl
body wave (L.a.t. uf ueer eart hquakes. The crustel st ructure in tho region hM been foun.l to o :m"illt cf t hrec Ia.rors;
".:•. granitic I. g ran it ic 2 ami beeeltic l a~·OOJ. T he \'"f"loci t i~ in tho throo layl"r8 rcttpecth'cly of long itw linat
and tre ueveree seismic wevee han been obtained as I'; ':),2 ± O-OJ. 5 ·64 ±O -u t and 6 ·.1 :4l f1 'UI km/1KlC; and 3 ·:!S±
0 .00'2. :h'i3±O.OlI3 and 3 ·93 ± O.003 km/8CC. The suborn ta l vetOC'it.i(.'ll for longitudinal and treneveree WU ed

obtai ned &ru 8 ·13±O ·Ol and " ·5.1±O· OOl km /eec. reepcctreely, The average thickne811 of the t hree I.yen baA
been computed aa 17 '6 ± S '5 . 15 ·9±-l ·1 il1ll1 16·7 ±:2 ·7 km respeett vely, mAking the arerage th icknC811 of Lhe
crust &8 5O± 11 "9 km . It hu hem observed that t he )I ohorm'icio di800ntinuity dip' at an a~kl o( 20 from
nort h to sout h between T&6kfont and Quelt a along 68° i'~ (profile All ••' ig. I ). A di p of on:)" 22' haa been observed
for the di scontin uity between t he pointe 37°N. GSog end t-i°X. ~H ° }o~ (profile CD. Fig, I). The th ickness of the
cruet beneath Quctt &haa been obtained A8 62± 15 -8 km.

r, Introduction

Several st udio.• made in th e past On t he geology
and seismo-tectonics of the Hinrlukush and
adjoining regions have revealed about the
complexity of the region. Convergence of Yaman
fracture zone, th e Chaman fault and th e Hindu­
kush arc has been inte rpreted as th e probable
reason for t he complexity. Seismicity studies
(Santo 1969) and focal mechanism studies of
earthquakes in the Hindukush region (Rit sema
1906, Shirokova 1959, Fitch 19;0) suggest that the
seismic activity is due to stresses in a ' V' shaped
litho spheric space in a N-S profile, This, perhaps,
is t he result of the underthrust ing of two conti ­
nental crusts of India and Asia in th e upper man­
t ie. It has , however, been observed by N OW IO Zce

(19;0) that th e deeper earthquakes in t he Hindu­
kush zone occur within a contorted slab like
feature which may be rema nent of the Tethys Sea
1I00r. According to him th e slab is sink ing into the
upper mantle as a result of its greate r density.

In order to have few more observational
evidence apart from the above findings, it may be
important to investigate in detail the va riations
in the crustal struct ure of the region. The present
attempt is to investigate the average crustal
str neture of the Hindukush and ad joining region
which may prove useful in studying th e regional
variations later. The var iations in the depth of the
)Iohorovicic discont inuity in the region have
also been studied .

2. Data

Relevant published da ta , of all the earthquakes
which occurred in the region (Fig. 1) during the

4S1

period 1956 to J969 , has been collected from the
bulletins of th e International Seismological
Suuunary (ISS) and Intern at ional Seismological
Center (lSC). The select ion of earthquakes Wag

restri cted to those which had ncar surface foci and
for which p. ami S. phases were recorder! by at
leas t few observatories. Earth quake parameters
of t he selected earthquake. are given in Table 1.
The arrival t imes of seismic waves a~ reported
by ISS and ISC were collected and used without
any modification.

3. Travel lime curves

The tra vel-times of various phases against
epicent ral distances upto ten degrees are plotted
in ~·ig. 2 . A perusal of t he observations showed that
those corresponding to P,., :;. anti p*t S·
phases fell along disti nct lines whereas th e points
corresponding to p. and S. phases nrc found to
urra nge themselves along two dist inct branches.
These have been named as P' l' p" . und S9h Sg:.
respectively. The observat ions presented permit
identi fication of an addit ional layer bet ween the
convent ional granitic and basaltic layers. The
results are similar to those obta ined for Chinese
mounta ins adjoining eastern Himalayas and
Tibetan Plateau region by the authors (19i7).

4. Wave velocities

In order to get a statist ically best st raight line
fit to represent travel time curve, observations
were subjected to a least squarc analysis. The
slopes (b) and intercept times (II) for each straight
line T = bb. + a thus obtained for each phase
are given in Table 2. The values of velocities, i.e,,












