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Existence of the dilatancy phenomena in the Assam region
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ABSTRAC T. In acco rda nce with the d ilatancy model for earthquakes, P · W3VC velocity decreases in the so urce
region du ring the precu rsor time. and consequ ently the mean teleseism ic P-wave tra vel-t ime residua l a t a sta tio n
close ( 0 the source sho uld increase. We have ana lysed. teleseism ic P-wave tra vel-t im: da m a t Shillon g for the period
from Octo ber 1964 throu gh March 1974. The total num ber o f events is R02 1 including I S02 events with foca l
dep ths» 1M km. Six monthly average residuals have been calc ulated for the considered period. For the averag
ing period, the standa rd deviations are found CO be less than 0 . 15 sec. Th is indica tes that the resid ua ls o f the
order O. 3 sec coul d bede tected In the average P-lN8 ve resid ual histograms. the I Ju ne 1969 earthquake o f Afb='s .0.
a t a d istance o f 20 km iii well ref lected. Th e outstanding fea ture of the six mon thly avera ge residua ls is that
(he P·W3\'e ve loci ties have dec reased since 1969 and it appears that the Assam region is presentl y experiencin g
a prec ursory d ilatancy stage.

t, Introduction

A few methods have been suggested in the past
for pred iction of ear thqua kes and are sum marised
by Rikitake (1976). In recent years, the P-wave
residual method of W>"s and Holcomb
( 1973) and Wp;s and J ohnston (1974) has drawn
the attention of many scientists such as Prozorov
( 1974), Sulton (1974), Wyss (1974-75) and
others. They applied this method for diffe
ren t seismologica l stations situated in tec toni
ca lly active regions and correlated the decrease
in P-wave velocity with the occurrence of many
la rge magnitude ear thquakes whi ch occurred in

th e neighbourhood of the station. However, in
the central Cal ifornia region, Steppe tl al. (1977)
d id not observe any change in the Psweve velo
ci ty residuals before the earthquakes of magni
tude ~5.

\Ve have ca rried out P-wave residu al analysis
for Shillong O bservatory dat a, in view of its
loca tion in a seismica lly very active region. More
over , the Shillong station is equipped with WWSSlI/
equipment and consequently the time keepin g is
very accurate. T herefore, a study of P .wave
residuals for this station is expected to yield
useful inferences on the possibility of OCcurrence
of ea rthq uakes in its neighbourhood .

2. D:lta analysis

The P-wave residual travel time data (observed
-calculated ), consist of a numbe r of ra ndom and
non-random errors. The errors associate d wit h
source; an d pat hs are random and approximately
G aussian. If we take la rge sample population
the random errors are expected to cancel
out. For this purpose six month ly interval pro.
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vides sufficient data (T able I). The followin
procedure has been ado pted to reduce the non
ra ndom errors, especia lly int roduced by after 
shock sequences as well M observational errors.
Obse rva tions for which resid uals are ;;::5 .0 sec
and epicentral distances < 10· and > 100· have
not been considered in order to eliminate gross
observationa l errors and un certain ties associated
with short epicen tral distances as well as with the
shadow zone. Data for ea rthqua kes located On
th e bases of less th an 25 P-wave arrival times have
been discarded to exclude poor locations
and large errors in origin time. For the remain
ing data set, averages ha ve been calc ulated for six
monthl y int erval s (Fig. I). Most of the interval.
contain 300 observations (T able I) . Average
residuals have bee n also ca lculate d for events wit h
dep th ~ Ioo km. I n this set, eac h interval COn
tains 45 to 105 events (T able I) . For t his sam ple,
the possible bias introduced by the lithospheric
structure in the source region is eliminate d . In
add ition, the P-wave velocity in the source region
of deeper eart hquakes, is unl ikely to change
wvith time because of th e large lithostati c stre sses
at th at depth. T he long term averages for the
set with all events (8021 observations) a nd for
the set with focal depth ~ 100 km (1502 observa
tions a rc - O' 55 sec and - 0 .01 sec, respectively.
TIle standard devia tions have been calculated for
a ll in tervals and are foun d to vary between 0 .05
sec (567 observations) an d 0. 15 sec (45 observa 
tions) except for the two interval s (October '70 to
March 71 and Apri l 70 to September 71), where
the values arc 0. 18 sec and 0 .24 sec respectively.
Wyss and J ohnston ( 1914) reported standard
deviat ions of about 0 .06 sec for data sets with
more than 300 observations, When the data








