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Use of Kazakh nuclear explosions for testing dilatancy
diffusion model of earthquake prediction
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ABSTRACT P wave travel time anomalies from Kazakh explosions dunng the years 1965-1972 were
studied with refe~nce to Jeffreys Bullen (1952) and Herrin Travel time tables (l 968~ ani discussed Jlsing F r~tio
lest at seven stations in Himachal Pradesh. For these events. the temporaland spatial variations 0, travel time
residual! wereexamined from the point of view of long term changes in velocity known to precede earthquakesand
localgeology.

The results show preference for Herrin Travel tim: tables at !hcse epicentral distance s from Kazakh explosions:
F ratio test indicated thatvariation between sample means of differen t stat ~ons In .th~ network showed more van .
ation than can be attributed to the sampling error. Although the spatial vana!lo~ of mean residua ls (1965
1972) could generally bee~pl',\ incd on the ~lsis. of the local geologr. the temporal vanauons of such rc:s1~lIa ls from
Kazakh explosions offer limited application In the tesnng of dilatancy model of earthquake prediction.

t. IotroductioD

P wave arrivals from nuclear explosions are
qui te sharp owing to relat ively strong high fre
quency content. They are, therefore, extcnsiv~ly

used for estimation of station corrections, detection
of low velocity layersand examination of the nature
of plate boundari es. The da ta in the form .of time
averaged residuals are useful for mappmg the
pronounced spatial changes in crustal velocity
and/or thickness in a region. Long term changes
in residuals or velocities may be related to the
occurrence of large future eart hquakes on the
basis of dilatancy difTusion model of earthq uakes.
The frequency distributions of P-wavc residuals
are a lso needed for assigning appro priate weigh ts
while computing the cpicentra l parameters ~nd
thereby increasing the accuracy of the locations
of earthquakes and nuclear explosions in the
regions ,

Robinson and Iyer (1976) used eight large No
vaya Zemlya explosions and found that the average
residuals variations at individual ~ .. ..tions could
be attributed to com plex crustal ge<.lLg}'a nd chan.
ges in crusta l thi ckness. Vtsu (1973) examined
data from Nevada nuclear explosions as recorded
at several stations in Japan but because of large
scatter in residuals, no positive relationship to
earthquake ocurrence could be seen. Kind
(1972) using Nevad a exp losions reported a corre
la tion between 1'. residua ls and loca l geology
besides effect of changes in crustal thickness in
San Andreas seismic network,

Du ring the years 1965.1972, seven seismologica l
observatories were established in a phased manner
in Himachal Pradesh for stud ying seismici ty
related to the Pong a nd Pandoh darns. In the epi.
central distan ce of 17' to 18' , large number of
Kazakh nuclear explosions provided ample data
to study the temporal an d spatial distribu tions of
mean residuals at the closely spaced seismic net
work. TIle objec t of this paper is to examine these
aspects after discussing the suita bility of J effreys
Bullen (1952) and H erri n T ra vel Time Tables
(1968) for this path.

2. Data audanalysis

Although precise epicentral coordina tes of the
Kazakh underground nuclear explosions arc not
known, they arc considerably more accurate than
for earthquakes for travel time studies since the
constraints of focal depth detcrminations are
eliminated in the case of nuclear explosions. While
locating earthquakes as source events, greater
scatter is caused by inhomogeneity in velocity or
structure along different wave paths and thus
utility of nuclear exp losions for such studies as
undertaken in this paper is significant since the
wave path followed from source to receiver is
almost identical for K azakh explosions.

. T he neh.,'ork.of seismic stations used in the study
IS shown III Fig . I. All these observatories use
Hagiwara electromagnetic seismographs where the
recording is done on 35 mm film. After magnifica
tion on the film reader, these records give a time
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