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Subsurface structure around the Kozu-Matsuda Fault Zone revealed by seismic

reflection survey data
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Abstract: We have carried out geophysical study to reveal the subsurface structure around the Kozu-
Matsuda Fault Zone, Kanagawa Prefecture, Japan as a part of the AIST project “Investigations on
Geology and Active Faults in the Coastal Zone of Japan™. In 2015, we conducted a P-wave seismic
reflection survey from Chiyo to Sogabessho, Odawara City along the survey line C-S (2.3 km long).
We also re-processed three previous P-wave seismic reflection survey data, which were acquired
along the survey lines S-1 (830 m long), S-2 (1,485 m long) and S-3 (1,725 m long) in 1995, using the
conventional CMP technique. Processed sections show clear images of subsurface structure down to
more than 0.5s in two-way traveltime and correlate well with the surrounding geology. The results are
interpretated as follows:
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The main part of the Kozu-Matsuda Fault dips eastward with an angle of about 40-60 degrees,
whereas branch faults near Sogakishi and Sogabessho dip at very low angle (10-20 degrees).

The most remarkable shallow subsurface reflection beneath the eastern Ashigara Plain comes
from the upper surface of the sand and gravel layer covered by the Hakone Younger Pyroclastic
Flow Deposits (Hk-T(pfl)), Hakone Tokyo Pumice (Hk-TP), and loam.

The sand and gravel layer (river-bed deposits) corresponds to the Misaki Terrace surface (M, sur-
face: MIS 5a).

Deeper reflectors beneath the eastern Ashigara Plain show larger eastward tilting. This may reflect
cumulative thrusting activity of the Kozu-Matsuda Fault.

The M, surfaces are continuous beneath the western edge of the Chiyo Terraces, indicating that no
presumed active fault there.

The elevation of the M, surface seems to be controlled by an anticlinal and synclinal structure be-
neath the eastern Ashigara Plain. The surface layers including M, are locally deformed.

Keywords: Seismic reflection survey, Kozu-Matsuda Fault zone, Subsurface structure, Thrust fault,
Ashigara Plain, Oiso Hills, Chiyo Terraces, Odawara City
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Survey lines by the multi-channel seismic reflection method around the Kozu-Matsuda Fault zone. Base map: Geological Map
of Japan 1:20,000, Tokyo (Sakamoto et al., 1987) and Yokosuka (2nd Edition) (Takeuchi et al., 2015), Geological Survey of
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Fig. 2 Seismic survey map of the GSJ95 Kozu-Matsuda survey lines (S-1, S-2 and S-3), and the GSJ15 Chiyo-Sogabessho sur-
vey line(C-S). Blue lines: seismic reflection survey lines (receiver stations). Blue numerals: receiver station number. Base
map:Odawara-hokubu, Digital Map 25,000 (Map Image), Geospatial Information Authority of Japan. Active fault traces are

after Nakata and Imaizumi eds. (2002), where red, purple, green and black lines indicate distinct, less distinct, concealed and
presumed active faults, respectively, and ticks show downthrown side.
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Table 1 Field parameters of the GSJ95 Kozu-Matsuda seismic reflection surveys.
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Table 2 Field parameters of the GSJ15 Chiyo-Sogabessho seismic reflection survey.

Left:Original parameters. Right: revised parameters for processing.
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Fig. 20 Simplified columnar sections of boring data. Hk-T(pfl), Hk-TP, Hk-MP, Hk-AP, Hk-OP indicate Hakone-Tokyo Pumice Flow,
Hakone-Tokyo Pumice Fall, Hakone-Miura Pumice, Hakone-Anjin pumice, and Hakone-Obaradai Pumice, respectively.
M,-s.g., Hk-KmP and Sg indicate sand and gravel layer constituting the M, surface, the middle Kissawa Pumice Group, and
Sogayama Formation, respectively. Other s.g. indicates other sand and gravel layer or sand/silt layer with gravel.
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Fig.22  Comparison between line S-2 and boring B-3. Elevation

of the M, surface at the boring site is about -45m in the
depth section. No presumed fault exists at the western
boundary of the Chiyo Terraces. Colors in the columnar

section are same as in Fig.20.
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Fig. 23 Comparison between line S-3 and boring B-1. Elevation

of the M, surface at the boring site is about -95m in the
depth section. Colors in the columnar section are same
as in Fig.20.
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in Fig.20.
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Fig.25  New interpretation of the KNGO1-C survey line. Top: survey line. Middle: depth section. Bottom: interpreted depth section.
Elevation of the M, surface at the boring site is about -50m in the depth section. No presumed fault exists at the western
boundary of the Chiyo Terraces. Magenta line: fault. Magenta dashed line: presumed low-angle reverse fault. KMF: Kozu-
Matsuda Fault zone. Bold arrow: Chiyo boring site. Modified from Fig.3-15(b) in Kanagawa Prefectural Government (2002 b).
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