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Surface wave dispersion and crustal structure in Asia
S. K. NAG

Central Sei"m,b gical Db,.,."Jlory, Sit '/long

(Receit-ed 1 J uly 1965)
ATlSTRACT. Dispersion of sur face waveeof Rayleigh type duo to two earthquake shocks in the Aect io region Wag

studied from the seismograms of Shill ong. From the study of the dlepewlon CurVCA it W IU concluded that tbe average
crustal thickness was of the order of 4;") kill for the Asian path from Arctic to Shillong.

•

•

Surfacc waves of tho Rayleigh and Love type
have been widely used fer det ermi ning the cru sta l
structure of the different rczions of the world.
Oliver (196~1) has summari\)('(f the ol-scrvntions on
the seismic surface wav es havi ng per iods betwe-n
one second and on'} hom' with velociti es of 1 k'nl
sec, to ab out S km /sec, The basic (hta for
the surface wave method of determining tho
cru stal struct ure of a region is :~ dispersion curve
derived directly from seismograms. 'l'he dispor
sion curve consists of a plot of points of observed
h1f0l1p velocit y '1'eJ"lMS wave period. !\It\ ll)" inves
t igators, heginn ing with Love (1911), have shown
in the past that this d ispersion is u natural cons c
'1uouce of the layering in the crust , Comparison
of observed dispersion with theoretical curves for
different crust al model, lead s to 1I choice of that
model, wh ich has the heat fit with the actual
observations. If the observations cover a broad
range of periods and if the crust iA fa irly simple
ami homogeneous bet ween the epicentre and the
seismogr nph stat ion, the theoretical model can
he expe cted to give fairly a good indicat ion of
the average properties of the ernst.

In 19G:l through the co-operation of the United
States Coast and Geodetic Survey, three components
of Press-E wing long period typ~ seismometers
were installed in t he Central Seismological
Observatory at Shillong. These instruments form
a matched system with a seismometer period of
30 sees, and galvanomet er period of 100 sees.
'rile magnification is around 3000 for a period of
30 sees, I..ong period seismic waves at fairly long
distances am generally well recorded by these
seismographs, This has given lIS an opportunity
to stu dy the crustal structure of the reg ions which
hcvr- not hitherto been much widely studied. I n th e
I II esent eomm unication, it is proposed to
study the average en..ta l thickness of t he leg ion
from Arctic to Shillong from a study of the
dispersion data of Rayleigh type of snrfaee wave'
or igiuating from two earth'lnake shocks in the
Arctic region.

The recor'I. of the earthquakes which haye boen
nsed in th is study are due to tl le shocks of

(l ) t Sept ember I9G3 and (2) 25 AuguA!' I9G1. Ace
or-l ing to u.s.r.G.S., the ep ieentre of the shock
No. 1 W.-Vi near tho ea.~t C(),.J,~ t of BloUin Island
(L. t. 71° ';1 N, Long. 73°. 1 W ). 1. about 3~ kru ,
11 = 13k 3~" 1 2 .~' a ll'! magnit ude G·I and for
the shock No. 2. ep i(l ~:mtr..>; was ee.qt of S::wernl\ya
Zemlya (Lal. 78°·2 N, Long. 126° · G E ), " shout
50 kill, H = ]3" ·17'4 20.04' and magnitude
G·!. Both tho shocks were well recorded in tho
seismogra ms of Shillong [Lat. 25° 34'X, Long.
91° 53' E ). The dispersion of R ayleigh waves
CQulJ. be rm asured from tho seismograms with
great precision because of the long path travelled
by the WIWOS. Tho epiccnt ral dista nce for the
shock No. I W3 ' 9110 km and that for tha shock
No. 2 G033 kill. These were a few of the brg"t
paths, tho structure of which are primarily con
t inentnl over which surfa-e waves have so far been
recorded hy the Shillong seismographs, The
epiceutral distance b(>ing very long the results ob
tained were rather independent of small errors in
tho determination of €l.iccntral distances andorigin
tim es. F ig. I is 8 11 index map showing th~ positio n
of the epicontrcs at Baffin Island (path I) a nd Sever
naya Zemlya (path 2) and sta t ion Shillong. It may
b, seen from .Fig. I that a portion of path I is
wat e: covered. Oliver, Ewing and P ress (195'» from
a st udy of L,g phss e has shown that most of the
water covered portion (If path I has got a contiuen
tal structure,

The observed Rayleigh wave disp ersion data as
obtai ned from the seismograms were compared
with the theoreti cal R ayleigh wave d isp ersion
curves (Fig 3) computed by Dorman for coutinon
ta l path. 'I'he following symbols have been used.

fJ = Shear wave velocity, p = Density and
H = Laycr thi ckness in k rn.

The dispersion curves for tho Rayleigh waves
were determined by graphica l methods by plot t
ing crests and troughs obs~rved on the £eisfllo ~

grams. The surface WRve portion of the Bl:'ismo
grams for one shock has been shown in F ig. 2
as an example. The group velocity di'pol'llion data
for the Rayleigh waveS tim' obtained are 1'ro.""n
t ed in Table J for shock No. I and in Tabh 2 fOr








