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Upper Mantle Structure in and around
the Indian sub-continent (from S-waves) ·

R. ,K. DUBE

Oelllm1 Sei.•mol<Jgirn! Oh""mWry, Sh"!~"g

(Ru ";ved:W .lIay 19f'J8)

AnSTR. .\Cl'. Upper :'tl\nt10 Structure of the Indten eub -cont tncnt h \8 boon etudlcd from tho S ·waTf}
ob torv..ti ')1111 of 11\ ,lin\\" f OC".l li e srth quekcs, uliin,g T-6. moth -xl. The S -W.l.VO velocity below tho ).[ohorovicio db­
c mti "\uity :. found to 1,.) ...· 5 &km/IiOC', wberoea thi l8'JCOlK to bc Ieeser under Hlmalevea, Tho depth of tho top of
tho low veloeity leyer !u tho Upper :\lAnt lo il found to be about J.lOkm and l te thl :knellS about 00 km, 8' '''11.\"0
v.)lo.lity i 1'!N \&) with ,t 'pt \ [r.>01 th·) ) [ ih ' I" Jvhie dille mtlnllity to ttu.' top of tho low veloc jty layer haa been
observed. A IltX'l) Vol) )Cit.l' grad ient below tho low v6100:ty 13)'("f has . 1110 been o~rvoo.. Lehman's model for
tho e ont lnenta l Upper )lantlo hall boon fitted with tho obeorvatl ons and it, dcvlationa dLJCU68Cd.

1. Introduction

Several st udies relati ng to the Upper Mantle
structure of the continents and oceans, notably by
Gutenberg (1018, 195-1, 1959a, 19;:;9b) , Dorman
eJ aI. (1060), Lehman (19Gl), Aki and Pres. (1961),
Dowling nnd Nuttl i (196-1), have boon made from
body as well es surface waves dat a. Various stan­
dan! model. of th o upper mantle structure for
contine ntal and oceanic rt.'~ioIl8 have been 8U~rgOSt.

ed by Gutenberg (19;:;3), Lehman (1955, 19(1 ), and
Dorman rlal. (1960). Exi stenco of the low veloci­
ty layer in the upper mnnt le, h ith erto. controver­
sia l hut gaining 8troJl~ support in many studies of
Gutenberg, has been concluded and the effect.. of
mounta ins andloceanic region» have been studied
extensively. 'Innnon (1967) investigated the upper
mant le structure of Hindu Kush region from th e
data of earthquakes having different depths of
focus. He utilised the Guntenberg's method of
velocity determination and obtained the velocity
d istribution for both P and S-waves. The depth
of the top of the low velocity layer ''''8found to
be about 160 km by the author (Dube 19(9) while
studying the upper mantle st ructu re of the Indian
sub-continent from P -wave observations of shallow
focus origins observed a strong evidence for the low
velocity layer. The present investigation is also all
attempt to study,the Upper ~[II.ltle structure of
the sub-continent from the S-wave observations of
shallow foeus earthquakes ,

2. Data andmethod of analysis

The S·wav. study was made for the same seventy
aarthqun kes ns were used iu the P -WlIve study
(Dubo 19(9). Th e divi sion of the shocks into two

groups (Gr. I and II), originating north' and sout h
of the Himalayas and the analysis of th e results are
identica l to those iu the P -wlIve study . .

3. Results

The nnnlysis gave the following results, upto
6 = 10 degrees.

T = 24·47 6 + 10 ·02 (1) for Group I

T = 24·57 6 + 10· 92 (1) for Group II,

indicati ng S-wave velocity of 4·M ± 0·01 kill/sec
and 4'02 kmjseo respc<lively for the region south of
the H im alayas and to the north . They thus clearly
bring out the effect of tile mcuntains, the higher
intercept t ime of 10·92 soc ".. egainst 10 ·02 sec
pointing to the deeper ~[ohorovicic Diseontinni tv
to the north-the mountai , root propounded by
Airy (1855).

The resu lts are also shown in Figs. 1 and 2. A
scrutiny of these shows th e preseace of a discon­
tinuity in the S-\f'RVC travel time curve around
l l -degree distance, the same Il8 WIIS found for the
P-WllVOS. The plot of reduced travel ti mes shown
:n Fig. 3 brings out the above discontinuity more
clear ly.

4. loterpretaUoD and Discussion

The resu lts presented in the preceding sectiM
seen in the light of the ealeulated curves of Dowlin-i
and Nuttl i (19tH) and the earlier P -waves result
(Dubo 19(9 ) confirm the presence of a lew velocitv
in the upper mantle . The identica l distance 6 = 1·1
degrees when the discontinuity occurs ill both th e P
and S-w""e travel ti mes additionally points ont
to the same depth of t he layer for S·wav,," as for








