
MO ·:111

The seismic Lg waves and their propagation along the
granitic layer of the crust of Indian Sub-Continent
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.:\llSTRA CT. Guided or cha nne l wa ve- of the Lt.J tYI'6 were observed in Cul l~ba t'Oismq~r<nn8 due to an
ee rt bq uekc and itM aftershock ori.cinatin~ in Xepa l. l-;jmilllr obse rve tions are aJ!'("J ava ilahle From another eart h.
quake bevtng it"or igin in A!lI'Am-Bhu ta li border. Xu s uch waves were. bo wevcr, recorded by ..hnj )ar l'()ismoJ!r&JlIIII
at Shil locg and Madr8 ~ . Th ey arc al;;uebeent in the teWf(l" of Quetta (Fak i..tan) j;ci,.;Jno8",p bs hev ing differen t
chnraoterjst ics, Lg wav es are also ebseut in the recrds of the shockx crig inettng i ll the zone» ( 0 th e nortb of the
Hima.IA,)"M. The goolcgice l signiflcence of the exist ence and uon -exi..tence of Lg waves in ear thqu ake record", ill
discuwcd. Similarity bet ween ord inary mi crosetsms of 4 to JOseconds pcrfode il'l ,,1"0 cnn~ i.,'e r~lll nd an exphmat ion
b&.'1 a llW) bee n tlU~~e'I6t1 why n lcrose isms could propagate thro ugh tbe ocean bot to m while I he l.tJ waves lire com­
plet ely deleted d uring its pa.~"a~e through the oceanic pa th, The well defined Lg ~IUJ R'lllblU'6 in record" of tile
A98l\tD-lJhut an border shock pro bab ly goes to ebow the importance of th e Iocus in the granitic layer for the genera­
tion of t his type of guided "'&\'65.

1. Introduction

Channel or guided waves were long known
for the effective propagation of round in
the sea. This was due to the existence of
low velocity layer at a certa in depth known
as 'SOFAR' channel. Submarine earth­
quakes are ab le to send longitudinal waves
through this channel, the land path to a
seismic station being travelled as ordinary
body waves. Such waves called T phases
were recorded at several observatories.
The existence of the low velocity layer at
sea could also be investigated by direct
methods. It is not, however, possible to
bave any direct method of investigation on
the existence of any such low velocity layer
in th e crust or in the mantle. Aceordingly
the geophys icists were in search of channel
or guided waves. The first discovery of
such waves was made by Press and Ewing
(1952) for th e north American continent,
and these waves called l1J hav e been found
on other continents and studied by many
investigators [Lehmann 1952, 1957, Bath
1954, Gutenberg 1955, Oliver et al. 1955,
Press el al. 1956, Press 1956, Oliver and
Ewing 1957, 1958 a, Utsu 1958 a, 19581.].
According to Press and Ewing (1952) l1J
phase is a short period (1 to 6 SOOB) large
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amplitude arrival in which the motion is
predominantly transverse hut accompanied
hy appreciable vert ica l components . The
phase occurs only when the earthquake
epicentre and the seis mograph station are
so situated as to make the path entirely
continenta l. As little as 2° intervening
ocean is sufficient to eliminate the phase
entirely. Accordingly l1J waves could be
used as a tool for the investigation whether
the structure of a region is continental or
oceanic.

The amplitude of Uj phase is very large
compared to the amplitude of the body
waves which precede l1J phase. The very
sharp beginning is a good crite rion to recog­
nise th em on the seismograms. The velocity
of the 1{J is about 3·u kmjsec which is essen­
t ially the velocity of shear waves in
the npper part of the continental crust.
Although the exact mechanism of the pro­
pagation is not understood, it is, however,
certain that a very efficient wave gnide
is nece8ll8ry for its propagation, On account
of velocity grad ient in the crust, there will
be tendency in the short period l1J waves
to concentrate in the zone of lowest velocity,
i.e., in the uppermost granitic layer. Oliver
and Ewing (1958 a) have, however, pointed




















