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Effect of low velocity channel on SH wave
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ADSTRACrl'. The prop...gerton of 8 11wave \Va! Inveetlgeted Riling the \'t'llocity dilJtribution function compatible
with the a.elual diil'tribution ofllhear wave velocity Inside the earth. The consta nts Involving the velocity distribution
function weee calculated from Gutenberg-Birch model and the result. dbeueeed.

t. Introduction

The distribution of velocity of seismic body waves inside the earth is known today with good
amount of certainty . In spite of some differences of opinion regarding some small zones of the earth,
specially the 'ma ntl e basement' and 'innercore', this difference has not affected the interpreta tion of
teleseisrns.

In tl li" field Gutenborg and J effreys independently have done pioneering work and the travel
t.imo curves hnve now arrived at a reliable velocity distribution of seismic waves inside the earth.
The results «I these two authors, however, ditTer slight ly with regard to the region that ranges from
a depth of about 40 km, i.e., immediately below the )Iohorovieic discontinui ty, to a depth of about
350 km in t he upper mantle.

It has heen observed that in the case of earthquakes of crusta l origin, the observed amplitudes
of the body waves are markedly reduced at epicent ral distances ranging bet ween 5 to 15 degrees
(Guteuherg 1926, 1959h). In order to explain this , Gutenherg (1926) postul ated a low velocity
channel in the upper mantle, known as the 'ast henosphere'. This was also earlier pointed out
by Barrel (1914) from his work on isostasy,

The validity of this hypothesis was further supported by Gutenberg (1959a) during the last 20
years. )Iany authors have supported the view that there is a decrease with depth in the velocity of P
and S waves immediat ely below tho )Iohorovicic discontinuity. The velocity reaches ita minimum
l\t a depth of about 140 km for transverse waves and a bit loss for the longitudinal waves. Caloi
(1967) supported this hypothesis on the basi. of the existence of channel waves Pa and Sa propa­
gated in the asthenosphere. The mechanism of propagation of the waves in a chann el and their
arrival on the earth's surface is different from that of the normal body waves. Body waves appear
on seismograms as impulses and often consist of a single impulse only, whereas channel waves appear
to be of wave trains due to their propagation through different layers in which seismic wnve
velocities vary.

Alterman, J arosoh and Pekeris (1962) while studying the observational data of the mantle for
the propagation of Rayleigh waves have supported the existence of a low velocity channel in the upper
mantle. Takeuchi, Press and Kebaya shi (1959) also showed the validity of the above conclusion
from the studies of surface waves.

In the present study the authors have made an attempt to calculate the displacement of SH
waves at various distances on the earth's surface on the assumption of a velocity variation of shear
waves at different depths. TI,e Gutenberg-Birch model (Anderson 1964) has been used in cal­
~ulating the values of the constants occurring in the velocity distri bution function,
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