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Fourteen seismographs were deployed by the Geological Survey of India for aftershock monitoring of the January 26, 2001 Bhuj earthquake (MW 7.5) in the Kutch district of Gujarat state, western India.  About 3000 aftershocks (M ( 1.0) were recorded during the period from January 29 to  April 15, 2001.   The aftershocks attenuated  with time following the power law t-p, where the estimated p = 0.91.  The frequency-magnitude relation of the aftershocks also followed the power law with a  b-value = 1.21. 


More than 5000 high precision seismic phases of about 560 selected aftershocks (M > 2.0) are used for joint determination of the hypocentral parameters, 3-D P-and S-velocity structure and variation in Vp/Vs in the source area.  The aftershocks are located with an average rms 0.19s, and average error estimates of latitude, longitude and depth are 1.2, 1.1 and 2.3 km respectively.  Most of the aftershocks occurred in an area  70 km by 35 km, which indicates the rupture zone of the main shock.  The aftershock activity was observed at a depth range 15-37 km with intense activity at 20 to 30 km.  A bimodal distribution of aftershocks indicates that the main shock rupture propagated both in upward and downward directions.


The estimated velocity structure indicates that the source zone of the Bhuj earthquake has a number of blocks showing lateral heterogeneities in P- and S- wave velocities.  A block having high P- and S-wave velocity appears to have an uplift relative to its surroundings.  The main shock occurred at its southwestern margin, at the contact zone with a low velocity block.  A low Vp/Vs is estimated in the main shock and aftershock source area, which indicates low Poisson’s ratio i.e. high rigidity in the source area.  The high rigidity block acted as an asperity for the main shock and the aftershocks.


Composite fault-plane solutions of the best-located and selected events are studied.  The deeper (25-38 km) as well as the mid crustal (15-<25 km) aftershocks show  reverse faulting with a large left-lateral strike-slip component along the NE trending  inferred fault, which are comparable with the main-shock solution.  Along the NW trending inferred fault, on the other hand, the shallower aftershocks (depth <10 km) show  reverse faulting with right-lateral strike-slip component, and the mid crustal and deeper aftershocks show almost pure reverse faulting.  These solutions with the NW trending inferred  fault are not comparable with the main shock solution.  It is inferred that intersection of the two faults  has been the source area for stress accumulation to generate the main shock and the aftershocks.  The main shock generated rupture propagation by left-lateral strike-slip along the NE trending fault, and by pure reverse to right-lateral strike-slip along the NW trending fault. A seismotectonic model is presented.
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