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Seismic Surface Wave Dispersion and the Crust across the Gangetic basin
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A BSrRACT. L mg Period seismograph reccrd sofDelh! of 6~e earthquakes in the East Pakistan 'BurmajIndla
b .1"(1('( f'e"J;ion have been studied. The dispeesio t of fundamental and the second mode Rayleigh and L~\'e waVes and
that of PL WftVCfI have b.."CIl computed. Phase "elociti{'ll uf the fundame-ntal Rayleigh end Love wavee were alit")
dorermincd by using Brune's method. Inference regarding the ..tru ctu re of the crust aeroea the Gangeti(' beein \\"&8 made
by compari84.JD. I\·~th kno~"ll tbe-rettcal mod("l~ 88 well 8" b,..using the partial derivetdvee ot the pbeee \"elodliMJ Iollowing
Doruien and h"'''l~ (Itl62). Brune and Don nan (lH63) and Andersen (196-1). All the data lore found to be coneisteet
with the following structure of the crnst -
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One of the ~~ftbCJu.a.kell i?-clude< l in its p:,t b .t'J Delhi a. I:'art of the continental shelf . Tho close agree mont of
th o group velocltfee of Rayleigh we vee for t hi a mixed petb With those Iro-n the other enrthquakee ebowa that the
dlsperaiou propcrttee of the continental shelf Involved are noarly the Mille all of tho Ganget ic basin ,

Tho !'Mutts from lh'l diapced on etudloe have baen ditICu60iOO. with respect to tb" Geological anti Gcopbyeical
result s bearing on the subject ,

1. Introduction

The dispersion of surface seismic waves affords a
convenient way of studying the average propertlee
of the earth's crust in a region, and has been used
in this way when the more sophist icated methods
of explosion seismology had not yet developed,
Jeffreys and Bullen, in constructing their famous
Travel Time Tables have adopted thc structure of
the earth's crust partly from Stoneloy's studies of
the dispersion of surface waves. As a result of
..dvances madc in recent times with the help of
electronic computers in calculat ing the dispersion
due to a multilayered crust, the method has he­
come capable of giving further details of the struc­
ture of the crust, as wellas the mantle.

It has, however, been found that the extraet'on
of a crusta l structure to explain a given dispersion
curve does not result in a unique solution: but
that a number of different structltrliil can be found
to explain a given curve reasonablji closely. To
reduce th is ambiguity, it has been found necessary
to combine data from different modes, viz"
Rayleigh and Love, fundamenta l and higher modes
(Oliver and Ewing 1957, 1958; Oliver. Dorman and
Sutton 1959, etc). Occasions are, however, few
when a multiplicity of modes of surface waves
across a part icular " 'gion are well recorded and
studied.

The operation of seismographs with adequate
long period response has in recent years provided
with good recordings of surface waves for such

studies. The records of the WWSS Iustrwnents
operating at Delhi gave suitable records of the
various modes of surface waves from a number of
earthquakes. These have been used in the present
study of the Gangetic basin and besides the funda­
mental Rayleigh and Lovo waves, higher mode
waves and also PL waves hav e been used .

a. Data and Method used

For the purpose of the present study the Delhi
Long Period seismograph records from five earth­
quakes originating in the East Pakislan/Burma­
India border have been used. The d~tails of
these earthquakes are given in Table I and an
index map showing the paths of the wav"; to Delhi
is p "en in Fi~..I. . The parameters relat ing to the
ep rcentres, Orlg lll times and the depths of foci have
been taken from the Preliminary Epieeutre Cards
issued by the USCGS. It may be seen that the
earthquakes have depths of foci in tho interme­
diate depth range and are in the magnitude ranze
5 ,3 -6 ,4. The combination of these factors ga;e
unusually clear recordings of the various types
of surface waves which made the study possible.
Even though the epicentral distance of these
earthquakes from Delhi was less than 20' , surface
waves of period as long as sixty seconds could he
easily picked up.

In Table I are also included the epics ntral dis
tances from Delhi calculated from the USCGS'
epicentres. It may be mentioned that the 8-P




















