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.AB:':>tIU.CT. Thu tructurc of the Upper :'iI.ntle bas been tudied Irom the P ·v;a..e travel tbaea, wing the
computation of Dowling and Xuttli. Results indi.. t e tho preeenee of .. low velocity l~'er 140 km beJow the JI.
dlsconrinuity- and iu thiekness is estimated &3 about 50 km. .:\st eep velocity gradient below the lew velocity layer
expla in~ the observed rveulta .

t. IntroducUon

Travel t imes of seismic waves have enabled the
study of the structure of th e earth' s interior and
after successive approximat ions have resulted in
reliab le earth models. Jeffrey's and Gutenberg's
work are the most quoted in th is respeet.
However , Gutenberg (1954, 1959 a, 195D b) first
suggested the presence of a decrease in P-wave
velocity with depth in a part of th e Upper
lIIantle. His inference was based on the vari ation of
P -wave amplitude with distance. Qualitative
discussions about the effect of such a layer are
given by Bullen (1953) and Gutenberg (1954).

Since t hen there have been many investigations
about this low velocit v layer. Considerable
amount of effort was made to use the d ispersion of
surface wave s towa rds detect ing and study ing the
properties of the layer , Dorman et 01. (1960) have
thus shown oonelusively its existence as far as
S-wav.a are concerned. Lehman (1961) too has
shown the existence of this layer for S-waves .
P -wave observations have also been used to study
this Jayer by Lehman (1961) and Dowling and
Nuttli (1964). In Ind ia, Choudhury (1966) has men
tioned abou t the low velocity layer while discuss
ing his results on the surface waves along the Indo
Gangetio Basin. In view of the above positions a
study of the P -waves in the Indian region has been
made and t he results are reported here.

2. Data

Data on t he P -wave tra vel t imes of abo ut seven
ty earthquakes, well recorded at almost all th e
seismological observatories d uring the period 1962 to
1966 have been used, The earthquakes had their
epicentres in and around the Ind ian sub-cont inent
and were all of simi lar depth. The focal parame
ters have been taken from the USC and GS Cards
and the P -wa" e arri val ti mes from th e Seismologi
cal Bulk/illS, published by th e India lIeleorolo
gical Department. In drawing the T- .d curves,
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the epicentml di sta nces have been calculated from
the formu la -

• Cos .d = 1-t [ (A-a)2 + (B-b)2 + (C-c)')

- Further in order to remove avy possible effect
of the H ima layas, tbe earthquakes originat ing to
the north of the Himalayas have been considered
separately from those having origin in the south.
The details of the earthquakes may be seen in
Ta bles I and 2.

8. Rooults

The data are shown as T- .d plot in Figs. J and 2
respectively for the two groups of earthquakes.
From these it is seen that the points show an
apparent d ivergence from a linear di stribut ion
from about a di stance often degrees. The data upto
this dis tance ha ve, therefore, been filled to tbe
equation -

T = a .d + b (I )
by least squares. The results obtained are-

T=14·00 .d +4 '26 (2)

and T=l!·I6 .d + 5 ·59 (3)

Thus it is found that the P -wa" e velocity just
below tile JI-discontinu ity is 7· 93±0'01 kmjseo to
the south of th e H imalayas and 7·86 km,'S<'C to the
north. The values arc in fa ir azreernent with those
obtained by Tandon ( Ig;~lt and Nag (1965).
Further it is noted that t he value of b is bigher
for earthquakes originati~g to th e north of tbe
Hi malayas. This could he due to th e effect of the
mountain roots (Airy 1855).

A oloser look at Figs, I and 2 shows that p:
wave arrivals arc late to the extent of 7 to 8 seconds
at a d istance of abo ut ] I degrees. In order to bring
out the effect better, th e reduced travel times
(T-.d /7 ·96) have been plotted in Fig. 3. The
points in thi s figure do show a discontiuu ity around
II-degree where there seems to be a jump in the
values. Thi s is also brought out by applying the












