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Surface Wave Dispersion and Crustal Structu re in the
Indian Ocean

S.K.NAG

Central SeiowlologiCt.l O!liltTl'uIQfy, S.'o"ll~JI~

(R Ci it·ed~:!6 (klobcr 196J)

:\B.";TH :\1.'T Dispersion or Rayle;...h wa"('u lon~ severa l pl tln in tho I ndian Ocean have I~n ~tudiocl by mOllO"
of r~lnl f~1Il Shillong. From the oth:le'~\"ool WOlll ) velocity rL1.tlto it 'lVa." found that th~ &ver..l~o L~Hc~rlC~"''' of the ~u ... t
under the Indi an Ocean is about J. JO km. It "'''dS abo found that the botto m uf the Indian Ocean I ~ likely to he (."H\Oered
1Iy a series (If ridges,

t. Introduction

III Seismology, methods for the det erm inut ion
of crusta l 8tru~tnrc may be classi fied into t.wo
groups - (1) those UJ~;ng direct, reflected ana refract­
ed compressional and shear waves from near earth­
quakes or explosions and (:!) t!lOse based 011 ear!'.l ­
quake surface waves. Refraction methods provide
more detniled information on crustal sr ruct uro
than UIl V other v c1miquo. Surface wave studies
io(liclltO"the average properties of the crust , of
COUl'HO in much less detai l between tho ea rthquuko
ep icent ro and the seismog ruph station, a distnnce
usually consisting of continental or oceanic regions
or n. mixed path of both. Surface wave methods
arc parti cularly useful in the st udy of the st ruet~e

of remote oceans, not covered by rofr.ict ion
surveys. F rom a st udy of the crustal st ruct ure
under continent s and oce-..ans us revealed by tho
Rayleigh and Lovo wave d ispersion '.Iat.\, rr~

and Ewing (1955) concluded that. ocea ruc Ra~'lelgh

wave dispe rsion results arc not only consistent
with the known OCean dept hs, the sed imentary
thickness and crusta l layering found in refraction
measurement s, l.ut also indicate that the technique
call l e used as a u explorut ion method in its own
r ight.

In recent years, nithough many seis mologists
have successfully ut ilised the surface wave disper­
sion data for tho exploration of Pacific, Atlantic,
Arctic and many ot her oceans, very Iittle or
pract ically no attempt has so far been mad, by
any auth or to study the sub-oceanic struct ure
of th o Indian Ocean. As part of the LG.Y.
Programme, th e California Institu te of Technclogy
operat ed a seismograph station a t Wilkies
in tho Antarctica. The seismograms obtained
from tlus stat ion were utilised by Kovach and
Press (1961) for a study of the crus ta l structure
of the Indiau Ocean.

In 1963, through th" eo-oporation of the Uuited
States C..1S! and Geodetic SUIVey, t hree components

of Press-Ewing long p eriod ty po gc i~mograph3

wero ins talled in the Centrill Seismological Observa­
turv at Shillong, India. These instruments form
fl, I~atched system with a seismometer period of
thirty seconds and gnlvauomercr period of ouo
hundred seconds. 'l'he mnguifieation is around
three thousand for a. period of thirty I$l}COI'I!S .

Long p eriod seismic waves at fairly lo.ng distances
arc generally well recorded by these seiamographs.

2. Study

In tho nresent communica tion it is proposed
to st udy til'J sub-oceani c crustal Mtrudu~o of the
Ind ian Ocean from a study of the Rayleigh wave
dispersion data obt ained from the aeismogrums
of Shillong.

Tho epicoutrc, dnte anti origin time of tho
ea rthquakes which have been u..sed in this study
wore taken from the monthly bulletins published
by the U.S.C.G.. and ar e she wn in Table l. Typ ical
examples of seismograms, which have been studied,
are shown in Fig. l.

Th e shocks were well recorded by the long
per iod seismographs of Shill?ng. ~he opicentral
d istances of tho shock. being fairly long, the
dispersion of the Rayl eigh waves could be measured
from the seismograms with precision and the
results obtained were rathe r independent of small
errors in the determination of epicent ral distune-s
and origin t imes. Fig. 2 is au index J1l<'P showing
the epiceutres, naves pa~h8 and the recording
station. From the figure, It llIay be soon that the
wave paths are not ent irely oceanic, especially
for earthquakes Nos. 4, 5 and 6, wavepaths of
which pass rather close to the coast line. The
percentage of continental paths were determined
for all the shocks and has been shown in Table I.
For tho portion of the path of known continental
character, i.e., 1000 fathom lino used ... LOWldary,
a eorrection was ap),liOO using the continental
Rayleigh waYc-Yelocity curvo of Brilliaut and








