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A prelimina ry note on the travel times of P and S waves
in the Indian subcontinent *
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.\ BST HACT. Recorded times of P and S ph.'UIf'8 &II obse rved in di ff'e.rent obse rva tories ire India doring the
period 1!J.15. 1956 And Hl:'1 em account of enrt hqua kes ha ving epi centrce in and near the Indi an subcontinent were
collected from the Seismological Bulletins (If the Indi a Steteoeologtcet Department, The dif<tA.nN'fJ of the ep icentres
were determined and travel time curves for I' aw l $ Wa Yl"S were prep ared. The observed velocities Are rairl)· in good
agreement with those determined by other workers fur tbis region.

with tho production of J offreys.Bullen Table of
1940. He concluded that for the most important
phases of nn av erage earthquake no further irn­
provement can he expected.

By trave l time we understnnd the relat ion -

whe re, T is tho time of t ran smission or n seismic
wnvn a nd 6 the epicentral d istance in degrees or
Ion. For the determ ination of relntion (1) it is
necessa ry to know the values of T. for a set of !1i
sinc« T= f- JI where T is t he observed t ime (If
arrival of a seismic wave at a statio n and II is
th e tim e of origin of t he earthquake and since tho
opicentral 'listanee ;:' is determined hy t he
geographical eo-ord inates of the opicentro (+E,
>'E) ami those of the station (¢S, >.S), we need
for the determination of (I) the following set of
six pnrumetcra c-.

¢r:, >. 1<:, ¢S, >.S, 11 and t

Bv means of these parameters travel time curves
for "'any particular region can he constructed
ernperical ly .

In tho present. paper local travel-time curves
for P and S waves were constructed by the ernperi­
cal method for the region of Indian subcontinent.
To verify the accuracy. the results were comp ared
with th e standard travel timo curves of .Jeffreys
and Bullen,

Data for the above work was collected from t he
monthly Seismological Bullet ins of India Meteoro­
logical Depart ment . As t·he t ime at. the d isposal
of the author for writ iug this pnpt'r was very short,
only three years' data (1955-1957) were taken.
However, in his future work the author intends
to take up data for at least 10 years. Altogether
51 earthquakes, were selected, having epicentres
iu India and t he neighb ourhood, within ~ dist ance

It is a well known fact in seismology that regiona l
differences are observed in travel times of earth­
quake waves at ep icent m l distances shorter than
20 degrees. These differences a re partly caused hy
the structure of the earth's crust in thut region
and are partly caused by n~g iona. l anomalies of the
crust ul and upper mantl e wave velocities. Velocities
of P waves in the upper mantle which nrc
usuallv observed to vary between 7 · 9 <lIH18 ·~ klll j
sec hl~VC boon reported for the apparent velocity
just below tho ) Ioho. TIUl purpose of t his paper is
to draw the regional travel-t ime curves for India
from observed dutn, At presen t the travel t imes of
Jeffreys and Bullen are widely in 11..0 in Ind ia.
The usc of regional t ravel-time curves ob tained
from observed dat a will enable better and more
accurate IOC.'\tiOIl of epicent res.

Seismically t here a re three main uct ive regions
in Ind ia. Tho first comprises of a narrow belt
which runs a lollg th e foot hills of Himal ayas, Th is
belt also encloses part s of t ho Itan n of Kuteh and
the adjoining a reas of the western coas t. and
Khasi and Ca n> Hills ill Assam iu t ho cast. To
tho south of t his bolt am' run ning almost parall el
to it exists the area of moderate damage, in another
belt abo ut :100 kill in width, Outside t his belt lie'
an area which is comparatively stable. This region
consists of t he Deccan plateau. In thi s pape r all
attempt has been made to construct local travel
t ime curves for P and S waves from data of ncar
eart hquakes.

Standard travel time tables of Jeffreys and
Bullon are const ructed for a spherical cart h model.
This model is defined as t he sphere havinp the same
volu me as the earth, being concentrically homo­
geneous where for example the velocity at a.given
dist ance from t he centre is equa l to the corres­
ponding mean velocity of the ear th. .Ieffreys has
tested statistically the st undnrd errors connected
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• Tb ia study wall made while the auLhor was at the International Inst itute of Seismology And Earthquake Hnginl'!ering,
Tokyo, Japan












