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A note on the anomalous tilt preceding the Koyna earthquake
of 10 December 1967

P. SITAPATHI RAO, N. llHATTACHARYVA a nd B. RA~IALll\'GESWARA RAO

Department of Geophysics, Andhra University, Waltair

ABSTRA.CT. Employing the tihgraph dataof the Koyna Dam Observatory published in the reports of the
Central Waterand Power Research Station. Khadak wasle, Pune f l 970). weekly mean value or the daily variationof
the till has beencomputedtar a period of six months start ing from November 1967 to March 1968,whichcovers the
main shock of 10December 1967 and its aftershocks.

A plot of the weekly means on the time scale gives a systematic change in tilt and cloys finally (3 high value
of 1.2 microradians in thiscase) precedin g theearthquake. Further itabruptly reverses by 1800 in itsdirection about
two weeks prior to the major shock which may be considered a precursor. The analysisand the results obtained
thusare discussed for the 10 De-ember 1961 earthquake and its anersbocks in the Koyna region.

T he daily tilt observa tions in the Koyna dam
publi shed by Guha e al. (1970) arc carefully
examined and the weeki }' means of the daily
tilta are calculated in micro radians to correlate
with the disastrous earthq uake of 10 December
1967 and the a ftershocks thereof. The tilt prccur
sion method is considered to be one of the impor
tant tools for the prediction of the earthquakes in
a given area of known fault systems. The tilt
observations, however, are to be supported by
other crustal monitoring instrumen ts like the strain
gauges, ,..-a tertablc recorders, P and S wave velocity
measuring me ten, accelerometers and magnetic
field reco rders. Wilh the limit ed data avail
able on the daily tilts, the analysis carried out
a..d conclusions drawn here might be somewhat
presumptuous but at the same time it is a test to
the eompatahility of tilt precursion when no other
data is availab le. It is known that the gross tilts
due to rainfall and change in tem peratures
ap pear to ob litera te the tilts of tectonic na ture,
The weekly means obtained from the daily va ria 
tion of tilt would help to smoo thout the errors
introduced by the factors of rainfall a nd tempera
ture change. It may be pointed out that the da ily
tilts reported are, howev er, not con tinuous and
suggest intuit ivel y that the tilt meter is activated
by the factors other than rainfall an d tempera ture
cha nge.

TIle tih rneters, installed by Cen tral Wat er &
Power Resea rch Station (CW PRS) in the dam
are torsion pendulum type and they were located
as shown ill the approximate: sketch in Fig. 1.
K a and K .. are the tiltmercr observatories located
on the monoliths 10 a nd 17 respectively a nd on
either side of the shear zone. Further details of the
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tilt-graphs and thei r functions a rc well documented
in the publicati on of the CWPRS by Guha " al.
(1970) . II is expec ted that the lilt-graphs installed
in the dam wo uld reflect the slow creep instabilit y
of the crus t before an earthquake a nd possib ly
the deformation of the foundation system.

2. From the CWPRS reports of earthquakes in
Koyna region for over five years starting from
26 April 1964 to 27 June 1969, one earthquake
on an average magnitude greater than 3 occurred
on every 5th day which means that it is difficult
to assign aseismic times in this region. But, the
tilt-graph did not respond for almost all the shocks
of lower magnitudes. It appears that there is an
indi cation of tilt prccursion for the major eart h
quake of 10 Decem ber 1967 a nd the following
analysis bears thi s amply,

Fig. 2 shows the variation of weekly means of
daily tilt of N·S component for the period from
November 1967 to M arch 1968. The curve initially
gave a steady increase three weeks earlier to the
main shoc k of 10 December 1967 and a reve 
rsal occ urred in the direction of the tilt from
south (0' 52 microradians) to north (0' 76 micro
radians) . This took pla ce more than one week's
time earlier to the major shock, Thereafter,
the mean weekly N-S tilt anomaly shows no
significant variation for about 5 weeks. It is inte
resting to note that the K-S tilt slowly increases
and reverses in the second week of February 1968
from north (0 ' 63 microradians] 10 south ( 1' 15
microrad ians) during when one aftershock of ma
gnitude 4' 5 has occ urred. This anom alous till
might probably be due to the crustal adjustment
after the major shock.








