 (Tomography of the Source area of the 2001 Bhuj Earthqauke: Evidence for Fluids below the Hypocenter?

Sushil KUMAR1, Hiroaki NEGISHI2,  Jim MORI3, Tamao SATO4, Paul BODIN5 and B.K. RASTOGI6
A tomographic inversion was applied to the aftershock data collected after the January 26, 2001 Bhuj earthquake (Mw 7.7) in the state of Gujarat in western India.  We used high quality arrival times from 8,374 P and 7,994 S waves of 1,404 aftershocks recorded on 25 temporary seismic stations (Fig.1).  First, we solved for hypocenters and a one-dimensional P and S waves velocity model, and then a three-dimensional tomographic inversion was conducted.  We tried to use the Cross-Validation Technique for determining an optimum model.  It seems that the aftershock distribution corresponds to the high velocity anomalies.  Low Vp/Vs anomalies are generally found at the depths of 10 to 35 km, i.e. the depth range of the aftershock distribution.  However, relatively high Vp/Vs and low Vs characterize the deeper region below the hypocenter of the mainshock, at depths of 30 to 40 km (Fig.2).  This anomaly may be due to a weak fractured and fluid filled rock matrix, which might have contributed to triggering this earthquake.  This earthquake occurred on a relatively deep and steeply dipping reverse fault with a large stress drop.  Theoretically, it is difficult to slip steep faults.  Our tomographic investigation may provide information, which helps explain why this thrust event could occur at such depths in the crust.






PAGE  
1

