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The thickness of the seismogenic layer in the western Kanagawa prefecture

by
Toshikazu TANADA

Abstract

The depth variations of the seismic-aseismic boundary and the thickness of the seismogenic layer in the western
Kanagawa prefecture of Japan are investigated in detail on a basis of precisely determined hypocenters identified
by the Hot Springs Research Institute of Kanagawa Prefecture.

Hypocenters of earthquakes were determined from 14 stations for the present seismicity analysis. Seismic stations
are deployed at a spacing of 2 - 10 km. The accuracy of the hypocenters in this study area was investigated by
applying the method of prediction analysis. This test supports the idea that the error of hypocenter and focal
depth is less than 2 - 3 km in this study area. The minimum magnitude of observable earthquakes was estimated
to be MO- class in the Hakone area and M I-class in other areas.

In order to examine regional variations of seismicity depths in the crust in detail, a total of 5, 256 earthquakes
which occurred during 1989 to 1999 were relocated by using data collected from the stations. Then, the upper
and bottom cutoff depth of seismicity and the thickness of the seismogenic layer were estimated at each mesh
area (5 x5 minutes) .

The upper cutoff depths of seismicity are clearly determined at about 2 - 3 km and 10 - 15km in the Hakone volcano
and in the Tanzawa mountains, respectively. It is found that there are directional changes in the contour map
of upper cutoff depths in relation to active faults, such as the Kannawa and Kozu-Matsuda faults.

The bottom cutoff depth of seismicity is found to be about 3 - 6 km below Hakone volcano. In the area between
the northern part of Hakone volcano and the Tanzawa mountains, the bottom cutoff depth is 20-25km. Houever, there
is an abrupt change on the contour map in the border between the eastern part of Hakone volcano and the center
of Kanagawa Prefecture.

The thickness of the seismogenic layer in Hakone volcano and for about a 10 km thickness around Hakone volcano,
is about 4 km. This thickness change could be attributed to the thermal structure of Hakone volcano.
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Fig.1 Observational network as of April 1999 (30 stations) . Upper right and lower left show western Kanagawa and Hakone, respectively.
Current observation stations include seismic stations of other organizations, including the Earthquake Research Institute of Tokyo
University (ERI}, the National Research Institute for Earth Science and Disaster Prevention (NRIESDP) and the Intemational

Institute of Seismology and Earthquake Engineering (IISEE).
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Fig.6 Focal depth distribution of well-located earthquakes.
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Fig.8 The number of earthquakes in each area. Values less than 10 are not shown in the map.
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Fig.9 The values and contour map of upper cutoff depth of seismicity. The contour interval is 2km.
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Fig. 10 The values and contour map of bottom cutoff depth of seismicity. The contour interval is Skm.
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Fig.11 The values and contour map of the thickness of the seismogenic layer. The contour interval is 2km.
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