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Fig.1.  Locations of temporal observation station 
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Fig.2.  Hypocentral distribution of aftershocks 

relocated by the JHD method. 
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Fig. 3.  Depth distribution of aftershocks. 
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Fig. 4.  Three dimensional velocity structure. 
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Fig. 5.  Schematic illustration of the stress concentration 

above the weak zone and the rupture propagation of the 

mainshock and aftershocks on a seismogenic fault. a) the 

case in which there is a large weak zone in the lower crust. b) 

the case in which there is a small weak zone just beneath an 

earthquake fault. 
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Fig. 6.  Schematic illustration of the stress profile in 

the upper crust. a) the case in which there is a weak 

zone. b) the case in which there is no weak zone.
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Table.1.  Hypocentral data. Standard errors in km are shown 

in the parentheses in the latitude, longitude and depth 

columns. (S, D, R) are the angles of strike, dip and rake of 

the nodal planes from NIED MT solutions (NIED, 2004). 
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Synopsis

The 2004 Mid Niigata Prefecture Earthquake (Mjma 6.8). occurred on 23 October 2004. The mainshock was followed 

by four aftershocks with Mj >= 6.0. These activities occurred in the Niigata-Kobe Tectonic Zone in which large strain 

rates (> 0.1 ppm/y contraction) were found from GPS data. We deployed three temporary online seismic stations in the 

aftershock area, combined data from the temporary stations and from permanent stations around the aftershock area, and 

determined aftershock locations with a joint hypocenter determination (JHD) technique. Based on this detailed aftershock 

distribution, we estimate the possibilities that the crustal structure along the seismogenic fault is heterogeneous and that 

there exists a weak zone in the lower crust just beneath the seismogenic fault. 

Keywards: The 2004 Mid Niigata Prefecture Earthquake, Aftershock distribution, Temporary online aftershock 

observations. Weak zone, Lower crust.


