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The Bhuj Earthquake occurred on the Republic Day of India, 26th January, 2001 in one of the of known highest seismic zones of India is not a surprising event. It is still not clear about the tectonic causes for the mainshock and aftershock activities ranging from 10 -35km in this region, as the Bhuj earthquake has shown as a relatively lower crustal focal depth  (Main Shock, Mw =7.5, Long: 70.232, Lat: 23.419, Focal Depth=16km., NEIC ). An attempt is made to seek for causative factors for the occurrence of the recent Bhuj earthquake by considering various geophysical and geological parameters for Kutch region,  such as  stress loading (due to the plate tectonic forces), seismcity patterns and the affect of high density underplated material in the middle - lower crust, by considering nearby deep seismic, magneto-telluric studies and  Zero free Bouguer gravity anomalies.   During the past six decades before the onset of the recent Bhuj earthquake, wide spread occurrence of magnitudes greater than 3 were reported in the  Kutch region . Based on historical seismicity data, from 1940 onwards, a doughnut pattern of seismicity in the vicinity of Kutch region has been identified, which indicates nucleation of fault ruptures under preparatory area of about 1256 sq. km.  It indicates that the mainshock and aftershock activities filled the doughnut pattern. The observation of doughnut pattern is an indicative of ongoing tectonic activities of the region. An attempt has been made to estimate the failure shear stress and pore-fluid pressure conditions at the focus of the Bhuj mainshock and  are found to be 47.5MPa and 343.5MPa respectively. The  exess pore-fluid pressure has reduced the normal stress of  473.7MPa to an effective normal stress of 135.5MPa and reduced effective coefficient of friction to 0.34. Rapid  change of the Mohr’s diagram from right to left has suddenly taken place in this case due to pore-fluid plus erosion and upliftment of the rift zone in the study area. To understand the cause for nucleation of the earthquake and its seismotectonics, we have computed the Poisson’s ratio in the crust from the available seismic data and analyzed other relevant data from holistic approach to understand the deep tectonic processes. Computed  Poisson’s ratio is quite high (~ 0.32)  at focal depth indicate of the presence of  serpentinites in the lower crust. We show that dehydration of serpentinite creates embrittlement in the crust and accumulation of structurally bounded fluids which is responsible for the mid-lower crustal  seismicity   A probable rheological model for this fault zone has also been discussed. We are also trying to provide the link of seismicity by subduction process in the neighboring plate i.e. Arabian –Eurasian at Makran and how does the orientation of regional stress field come into play and finally causes the failure in passive continental margin perspective.
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