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Dispersion of short period surface waves and the surficial
layer in the region west of Delhi
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ARSTRACT. Short per lodeurfece W.I.\'('8 with periods between.') and 20 seconds re cord e dat D,Jlh i due t o ear t h­
q uekee in Wf'lI t Paki8tftn hay e been 8t,~ ' Ii..... , : Diepereion of both ~.yJ~igh . '11) J.Aw e ",av,:" obtained fm.m tho
at udv hal! IJOl.'Il co mpared with t heoretical 8101;1('1 layer modele and It 18 Infert .,.) that tbc 8Orlt tne 'ltl ove rlyi ng tho
granit ic baeemcnt over the wave pat hs are about s .km thick.

r, Introduction

I t i. well known that th e surface wave train in
the records of earthquake. comprises of waves of
widely different periods. Extensive stud ies of
dispersion of such waves in the period range of
20 to 60 see have been made in the study of the
st ructure of the ear th' s crust . Periods longer than
60 scc and exte nding even upto about ten minutes
hnve also been detected on the records of strong
eart hquakes. Thcsewavcs havo bcen found to reveal
information concerning the <leeper layers of tho
earth'. mantle. On the other hand surface waves of
shorter periods, i.e., of periods less than 20 sec
depend more on the properties of the surficial
layers of the crust. As such, their study has pro­
vided a convenient means of getting an overall
picture of such layers in a region. Studies of this
kind have been made with encouraging results,
amongst others, by Oliver and Ewing (1958),
Shurbet (1961), and McE villy and Stauder (1965).
I II an earlier paper, Chaudhury (1967) has given
the results of a study of such waves (of Iw yleigh
typo) across the Oanget ic Basm, Sntton (19GB) has
also applied the mothod in the cen tral Californian
region and has discussed its usefulness and its
limitat ions. Of help in the use of the technique in
difierent regions with different crustal layering
is a paper by Mooney and Bolt (1966) in which they
have given computed dispersion curves for Ray­
leigh waves for diff,'rent models. . This report
presents th e results of a study of both Rayleigh
and Love waves as recorded at Delhi from a number
of earthquakes in West Pak istan,

2. Data, Metbod and R" uU..

On February 7, 1966 an earthquake of magnitude
6·0 occurred in West Pakistan. Its epicent re and
other parameters as given by the USC and OS are
reprodur.ed ho,...

Epiccntre 29' 83°N, 69 ' 68"J~

Origin Time 04A 26M 13·9' csrr
Depth Normal

~Iagnitude 6 '0

This earthquake WaB followed by a largo number of
afte rshocks, tUany of which had magnitudes ox­
ceeding 4· 0 and gave fairly good record. of short
period surface waves at tho Delhi Observatory by
the Long Period Seismographs of tho WWNSS.
In addit ion the East-West component Sprongnethor
~licroseismogrnph at Delhi also gave some good
recorda.

The location of the epiccnt res and the observing
stat ion togeth er with some other googrnphical
features are shown in F ig. I. The details taken from
the EartJ"looke Data Reports issued by the USC
and asare given in Table 1. It m.~y be soon from
this data that the azimuth of Delhi from the
epicent ral region of the shocks is close to 90°. The
Vertical and the EMt component Seismograms
therefore gave the Rayleigh waves while the North
component recorded the Love waves, This was
an n<lvantag e in the study . A few typical records
are shown in F igs. 2 and 3.

In the case of Rayleigh waves, the wave periods
decreased from about 15 to 5 sec, In tbe Love
waves on the other hand the train usually started
with a higher period, about 16 to 18 soc ami conti­
nued to per iods of about 8 seconds . Since in this
range of period, the instrumental phase correct ion
is small , it was ignored and the periods of the
waves were measured direot ly from crest to crest
and trough to trough. The group velocit ies were
computed in all ease. by the usual method . No
smoothing of data was dono for individual shocks.
Instead , all the group veloeity values Were plotted
and a final smoothing by eye estimat ion Was done '
in drawing the pup velocity curves against
perioda. Th••e aro .bown U. Fill. , for Rayleigh
















