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Microearthquake activity and velocity structure in the southernmost part of
source region of the 2004 mid-Niigata earthquake
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Abstract: We deployed a temporal seismic network in the seismic gap adjacent to the 2004 Mid-Niigata
prefecture earthquake. The detailed velocity structure and hypocentral distribution in and around the
seismic gap are revealed by travel time inversion of many manually picked arrival times of aftershocks
using the Double-Difference tomography method. A belt-like shaped high velocity zone is found in about
10 km depth at the south part of the Niigata basin. The folding zone that are bounded by termination of
folding axes in geological map corresponds to the high velocity zone. The southeast extention of
northern boundary of the folding zone separates the aftershock area from seismic gap area by

termination of earthquake cluster.
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Table 1. The number of picks and hypocenters used in this study for three periods
of the observation by AIST.

period station | earthquake | P-wave | S-wave
2004/11/25 -2004/12/28 12 148 1968 2024

2005/7/1 -2005/ 12/7 13 977 28833 34230
2006/6/8 -2006/11/21 14 485 12083 15972

552 2%, W) P il EERE 1 (fomoDD ~DAJ)) . S JiE P IAEED S v
RIZ V,/V=173 25z 7.
Table 2. Initial P-wave velocity structure for tomoDD. V,/V=1.73 at all grid.

depth of z-grid (km)
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Niigata geometry
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Fig. 1. Overview of the source region of 2004 mid-Niigata prefecture earthquake, Japan. The permanent and
temporal seismic stations used in this study are described as square and triangle respectively. The dots
indicate the location of earthquakes (,,, > 1.0) determined by JMA for the period from October 23, 2004
to Decenber 31, 2006.
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Fig. 2. Horizontal slice views of P-wave velocity strucuture. Color scale indicates (Vp—reference) /reference.
Blue ellipsoid indicates the belt-like high velocity zone that are focused in the main text. Green lines
indicate the active faults in this area. Yellow star indicates the epicenter of the main shock. The marked
grid with (+) indicates the reliable grid in this study (i.e. DWS > 1000).
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Folding axes
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Fig. 3. Overview of the position of the folding axes (blue and red lines) and
boundaries of folding belt (light blue dashed lines). Dots indicate the

earthquakes selected for tomography and
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Fig. 4. Overview of isovelocity (6.15 km/sec) surface of source region. The colored scale

bar at upper left corner indicates the depth. The red and blue lines indicate the

anticlinal and synclinal axes respectively. The blue and black circles indicate the
temporal (AIST) and permanent (JMA, Ichigenka) station respectively.
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Fig. 5. Overview of hypocenter distribution from upper direction of 60 that means the main
shock dip angle. White circle indicates the cluster of aftershocks (see text). The guide
mesh (orange line) indicate the estimated slip surface (Okamura et al., 2007). The color
of isovelocity surface indicates the depth value as same as Fig. 4.
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