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EXPLOItATIONOJ' I1NIl.STaUcTUu 01' TBIl. UP.1Ul CRUST 
IN THE K9YNA EARt'HQ.UAKE REGION 

J. G. PAOALlt1, P.11. GOBAV" AND S. K. GUHAI 

Introdnction 

The Peninsular Shield of India had been regarded broadly aseismic till the occurrence 
of the KOYDa earthquakes. The cauntive facton of thue earthquakes which have been 
frequently occurring ainee 1!Hi7 have been a matter of wide Ipeculation. A number of 
geological, geophy.ical and geodetic investigations has been carried out recently to identify 
the factora aosociated with this continuing seismicity, in addition to the detailed seismological 
studies initiated as early 81 in 1963. 

The Koyna daJll (17' 23'. 85 N; 73' 45' E) and the Shivajisagar lake formed by it are 
.ituated in Western Marharashtra. This region of the Penimular India is characteriled by 
the Deccan trap formed by lava flow.. Thickne •• of lava f19W1 separated by .hort quieter 
periodl between eruptions varies from a meter to· 40 meters. Although, these lavas are 
believed to have erupted through a IYltem of North·South trending fissures rather than cone., 
no clear cut evidenee of their .xistence and locations has been found as yet. '1 he Deccan trap 
thul malkl the pre-.silting geol9gical features which, along with the thickness of Deccan trap 
in this regioll form an interesting and .ignilicant study while attempting to understand the 
caUlel of earthquakel occurring in this region, otherwile dormant. 

Attempts to determine the structure of the upper crust in the Koyna region have been made 
by a number of .... e.rchers uling aeismic reflection and regraction, Deep Electrical Sounding, 
gravity and .urface wave dispersion methods. The structures deduced from th •• e studi •• are 
given in the Table. The thicknes. of the .uperlicial basalt arrived at ranges from 1.0 to 
1.5 km, the velocities for baaait obtained being between 4.5 10 5.2 km/sec which are rather 
low as compared to the 'velocities of 6.5-7.0 km/s.c reported from laboratory measurements 
for basalts elsewhere. Tandon (1973) from studie. of duper,ion of surface waves also deduced 
the trap thickness of 1.25 km, assuming the trappean P,velocilY of 4.6 km/sec. However, 
each of th~ method. used has its own limitations. An attempt to evolve deeper crustal 
structure using' direct seismic waves from earthquake foci has been made here. 

Data aDel Method 

The closely spaced observatories of the Koyna Seismological net (Fig. I) equipped with 
highly sensitive instruments have enabled aCCllrate locations of a large number of earthquake 
foci. Data from five or more observatories was used to lolve the equation 

(z - xJ)1 + (y - YIJl + (z - zJ)1 - V.I (t\ - t)1 (I) 

for evaluating x, y, z, the coordinates of the eartllquake focus, V., the velocity of direct 
compressional wave p. and t, the origin time, x" y" ZI beiDg the coordinates of i'" recording 
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