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Thickness of the Earth's crust between Delhi and Shillong
from surface wave dispersion
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(RereiLV" 1]6 Ja nuary 1964)

AB ::';TIU .CT. The paper presents tho reaulta of l\ st udy of the surface waves recorded by Loug-,
Period (:30. IlKI) seis mographs at Dolht nnd Shllleng from an earthquake in the Atlantic Ocean . Tho
crus ta l Rayle igh nud Love wave cliMJffirRiol1)l for tho composi te conti nental path E plcent re-c-Dclhl­
Shlllong Il l' well ll !f for the path Delhi-c-Shillona have been st ud ied. The reaults indicate an
a verage cr ustu l thickness of 37 kill for the former and hetween toand 4.• km for the latter.

~(antle Ray leigh waves R2 0 H, and HIwere ulsu well recorded . Heeulte of the study o r their diaper­
eion show close agreement with those or E wing and Pros s.

•

•

1. Introduction

Du riug the months of March and April
1963, standard sets of seismograp hs were
installed at Delhi and Shillong through
the co-operat ion of the United Stutes Coast
and Geodetic Survey. Exccpt for peak
magnification, the other instrumental cperut­
ing characteristics at tho two places were
the same.

On 3 August 19(\3, an earthq uake of magni­
t ude 6· I and a depth of focus of 35 km
occurred with its epicentre at Latitud e
7·7°~ and Longitud e ;l5·8°\V-origin time
lO A 21"' se. c- . The above data hnvo been
obtained from the epicent re cards issued
by the United States Coast and Geodetic
Survey. The position of the epicentre was
about 21° west of t he Atlan tic Coast of
Korth Africa and lay close to the great
circle passing through Delhi and Shillong.
The distance of the epicent re from Delhi
was 10u ' 10 and from Shillong 119.,1°,
whereas the shortest distance betwe en Delhi
and Shillong is 13' ·1°. At both Delhi and
Shillong tile long period seismographs
recorded surface waves very prominently.
The short period Benioff inst ruments also
recorded promine ntly surface waves of
periods around 20 seconds at both these
places. This provided us with an opportunity
of studying the dispersion of surface waves
between the epieentre and the two observing

stations and also the nature of the surface
wave dispersion curves between Delhi lind
Shillong.

2. Observations

Dispersion curves of Rayleigh waves have
been obtained by using only the records
obta ined by the vertical components . The
records of the horizontal components were
also compared with those of the verticals at
both th ese places to see if t he particle motion
conformed to that of Hayleigh waves. This
was found to be the case for both the place.. .
In the Delhi records, R ayleigh waves which
had t ravelled from the epicentro to Delhi by
the longer path (t he H, waves) were vcry
clearly recorded and the nature of their
dispersion has also been st udied. H, aIHI
R~ waves were also recorded at Delhi,
although with much less amplitudes.
These waves showed very clear inverse
dispersion and provided us with dispersion
dutn of Hayleigh waves upto periods of
about 22() seconds. The record obta ined
by the vertical component-L. P. seismo­
graph at Delhi is reproduced in Fig. I.

The azimuth of the epicentre of the
earthquake both at Delhi and at Shillong
was not far from west. Consequently
the N-S component L. P. seismographs at
the two stations gave good records of Love
waves. Calculation s showed that the records
















