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Re-processing of Seismic Reflection Survey data across the Kouzu-Matsuda
Fault Zone
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Takanobu Yokokura'*, Kazuo Yamaguchi', Shinobu Ito' and Kiyohide Mizuno'

Abstract: We are now carrying out geophysical surveys to reveal the subsurface structure of the Kouzu-Matsuda Fault Zone
and its vicinity, Kanagawa Prefecture, Japan, under the AIST project “Investigations on Geology and Active Faults in the
Coastal Zone of Japan”. In the FY2015, we re-processed three old P-wave seismic reflection survey data acquired by the
Geological Survey of Japan 20 years ago. This report is an interim report about the re-processing results of the old survey
data called as survey lines S-1 (830 m long), S-2 (1,485 m long) and S-3 (1,725 m long). The source, receiver, and recording
system used in these old seismic surveys were a drop-hitter DNS (Nihon-Chikou), L21-A with natural frequency 27 Hz (Mark
Products), and the StrataView60 (Geometrics), respectively. Source and receiver intervals were 5 m and sampling interval
was 1 ms. 60-ch geophone arrays were used for each recording. Data processing is still going on and some noise reduction
methods are necessary to have final stacked sections. Preliminary stacked sections, however, show clear images of subsurface
structure down to about 0.5 s in two-way traveltime and have good correlation with the surrounding geology. Preliminary
interpretation results are as follows:

(1)Most remarkable reflectors in the shallow part beneath the eastern Ashigara plain come from the upper surfaces of sand
and gravel layers covered by the Hakone younger pyroclastic flow deposits (TP-fl), Hakone Tokyo pumice (TP), and loam.
(2)Particularly, the most remarkable reflectors in the survey line S-2 and S-3 are correlated with the upper surfaces of sand
and gravel layers (river-bed deposits), which correspond to the Misaki terrace surface (M2 surface: MIS 5a).

(3)Deeper reflectors beneath the eastern Ashigara plain show larger eastward tilting. This may reflect cumulative thrusting
activity of the Kouzu-Matsuda fault.

(4)The most remarkable reflector in the survey line S-2 shows tilting of about 12 ~ 13 m subsidence per 1 km in horizontal
distance, which is comparable with the eastward tilting observed at the Chiyo terraces.

(5)The most remarkable reflector in the survey line S-2 is continuous beneath the western edge of the Chiyo terraces,

indicating that no active fault exists at the western edge of the Chiyo terraces.
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Fig.1  Seismic survey map of the GSJ1995 Kouzu-Matsuda survey lines S-1, S-2 and S-3. Blue lines: seismic reflection survey lines
(receiver stations). Blue numerals: receiver station number. The survey line S-4 (GSJ1995 S-4) and the Chiyo-Sogabessyo
survey line (GSJ2015 C-S) are also shown for reference purpose. Base map: Odawara-hokubu, Digital Map 25,000 (Map
Image), Geospatial Information Authority of Japan. Active faults: after Nakata and Imaizumi eds. (2002).
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Fig.2  Elevation maps along the GSJ1995 Kouzu-Matsuda survey

lines S-1, S-2 and S-3.
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Table.1 Field parameters of the GSJ1995 Kouzu-Matsuda seismic reflection surveys.
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Fig.4 Some shot records of the GSJ1995 Kouzu-Matsuda survey line S-2.
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Some shot records of the GSJ1995 Kouzu-Matsuda survey line S-3.
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CMP stacking lines of the GSJ1995 Kouzu-Matsuda survey lines S-1, S-2 and S-3. Approximate locations of reflection survey
lines (Kanagawa2001-A, B and C, Odawara2002, lizumi-Numashiro2010, GSJ1995 S-4, and GSJ2015 C-S) and boring sites
(B-1, B-2, ..., B-8 and Chiyo) around this area are also shown for reference purpose. Blue lines: CMP stacking lines. Magenta

circles: boring sites. Base map: Odawara-hokubu, Digital Map 25,000 (Map Image), Geospatial Information Authority of Japan.
Active faults: after Nakata and Imaizumi eds. (2002).
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Fig.7  Stacked time section of the GSJ1995 Kouzu-Matsuda survey line S-1.
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