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Abstract: High-resolution seismic profiling using boomer and watergun as acoustic sources and 12
channel short streamer cable towed by small vessel was performed on coastal water area of the
northwestern Sagami Bay to define the offshore (southward) extension of the Kozu-Matsuda fault (KMF)
and that of geologic structures on the Oiso Hills to the east of KMF. The seismic profiles show that the
offshore KMF is defined by abrupt change in dip direction of seismic reflectors with gently east-dipping
on the west and moderately west-dipping on the east separated by the eastward inclined axial surface,
suggesting the flexure deformation associated with east-dipping reverse faulting. We cannot determine
the timing of faulting and rate of slip due to lack of age control of sediments. Compelling evidence of
recent deformation in the area to west of the offshore KMF is not found although we cannot rule out the
possibility that the evidence of faulting or folding is obscured by scattering and diffraction of the
reflected seismic waves in response to undulated seafloor topography. On the Oiso Spur and Ninomiya
Canyon on the hanging wall of the offshore KMF, a series of folds with NE-trending axial trace is
developed, some of which appear to affect the erosion surface formed in the last glacial period. In the
northwestern Sagami Bay, upper crustral tectonic strain associated with north-northwestward or
northwestward moving of the [zu-Ogasawara arc with respect to the Honshu arc might be accommodated
not only by the trench-parallel structure such as the KMF, but also by the folds or faults trending oblique
to perpendicular to the trench-parallel structure as developed on the Oiso Spur and Ninomiya Canyon.
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Table 1. Measurement parameters for seismic profiling using boomer and watergun as acoustic sources.

Boomer profiling

Watergun profiling

Source

. Boomer
Type of acoustic source

Watergun

(product name, manufacturer)

(CSP 300P, Applied Acoustic
Engineering Limited)

(S-15, Sercel)

Volume/pressure 300 J 15 inch®
. 1.25m

L (2.55m below depth of 200 m) 25m

Gun depth 0.3m 2m
Receiver

Number of channel 12 channel 12 channel

Channel (receiver) interval 25m 25m

Cable depth 0.5m 1.56m

Recording length

Sampling rate

0.6 or 0.8 sec. (1.25 m shot
interval)

1.2 sec. (2.5 m shot interval)
0.1 msec.

0.6, 0.65, 0.8 sec.

0.5 msec.

Research vessel

Vessel name (weight)
Vessel speed

Masaharu-maru (4.8 ton)
3-4 kt.

VERNY-III (19 ton)
2.5-3 kt.
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Fig. 1. a) Index map showing topography of collision zone between Izu and Honshu arc along the Sagami and Nankai

Troughs. The map is created from data compiled by Kishimoro (2000). Black rectangle line shows area of Fig. 1b.
b) Map showing topography and bathymetry in and around the northwestern part of the Sagami Bay and area of the
seismic profiling. Distribution of tectonically active structures is after Nakata and Imaizumi (2002). Distribution of
the offshore Kozu-Matsuda fault and the Ikusawa fault is based on the Headquarters for Earthquake Research
Promotion (HERP) (2015). Topographic-bathymetric image was created from 10 m DEM released by Geospatial
Information Authority of Japan and digital bathymetry data issued by Japan Hydrographic Association (2009).
Study area is surrounded by broken orange line. Longitude/latitude on right and upper part of frame and Japanese
plane rectangular coordinate system (IX) on left and bottom part of frame are given (same in Figs. 2 and 21).
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Fig. 2. a) Map showing location of seismic lines for high-resolution seismic profiling in the northwestern part of the
Sagami Bay. Distributions of tectonically active structures in onshore area and geologic structures in offshore
area and the Oiso Hills are after Nakata and Imaizumi (2002) and Mori et al. (2010), respectively. Topographic-
bathymetric image was created from 5 m and 10 m DEM released by Geospatial Information Authority of
Japan and digital bathymetry data issued by Japan Hydrographic Association (2009). Contour interval of
topographic (yellow lines) and bathymetric (black lines) map is 100 m and 10 m, respectively.
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Fig. 2. b) Map showing boomer seismic lines with event numbers. Seismic sections in areas of bold lines are shown in

Figs. 6-9, 13-18, 20 and 21.
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Fig. 2. ¢) Map showing watergun seismic lines with shot numbers. Seismic sections in areas of bold lines are shown in
Figs. 10-12 and 19.
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Fig. 3. Configuration of the multi-channel seismic profiling devices; a) boomer profiling and b) water-gun profiling.

HaAN., T—v—va— b T EREAKE. o KA CNEETRBATRIERA, 48 b, b) T—v—
H (JE[E Applied Acoustic #1484 AA300 boomer plate), c) ZiEHEE (12 F¥ RV A RY —~v—F—
T, d) FEIREERAHRG FRITRETE) .

Fig. 4. Photographs showing boomer multi-channel seismic profiling devices; a) research vessel “Masaharu-maru (4.8 t)”,
b) acoustic source “Boomer system” made by Applied Acoustic Engineering Limited, c¢) 12 channel streamer
cable with channel interval of 2.5 m, d) seismic operations (the Oiso Hills in the background).
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Fig. 5. Photographs showing water-gun multi-channel seismic profiling devices; a) research vessel “VERNY-III (19 t)”,
b) compressor, ¢) acoustic source “S-15 water-gun” made by Sercel, d) 12 channel streamer cable with channel
interval of 2.5 m.
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Fig. 6. a) Boomer seismic profile and b) geologic interpretation of line B1 around the offshore extension of the Kozu-Matsuda

fault. Black lines denote distinct reflectors. For location of the line see Fig. 2b. TWT is two-way travel time.
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Fig. 7. Close-up of Boomer seismic profile of line B1 near the offshore extension of the Kozu-Matsuda fault. Extent
of the figure is shown in Fig. 6. Arrows point flexure deformation in area of the west-dipping reflectors.
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Fig. 8. a) Boomer seismic profile and b) geologic interpretation of line B2. For location of the line see Fig. 2b.
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Fig. 9. a) Boomer seismic profile and b) geologic interpretation of line B3. For location of the line see Fig. 2b.
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Fig. 10. a) Watergun seismic profile and b) geologic interpretation of line W3-2. For location of the line see Fig. 2c.
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Fig. 11. a) Watergun seismic profile and b) geologic interpretation of line W4. For location of the line see Fig. 2c.
Two green lines show continuously traceable distinct reflectors.
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Fig. 12. a) Watergun seismic profile and b) geologic interpretation of line W5-2. For location of the line see Fig. 2c.
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Fig. 13. a) Boomer seismic profile and b) geologic interpretation of line B10-1. For location of the line see Fig. 2b.
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Fig. 16. a) Boomer seismic profile and b) geologic interpretation of line BX-1. For location of the line see Fig. 2b.
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Fig. 18. Close-up of Boomer seismic profile of line XB-2 near the Ninomiya Canyon. a) Seismic profile and

b) geologic interpretation. Extent of the figure is shown in Fig. 17.
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Fig. 20. Geologic interpretation of boomer B104 seismic profile. For location of the line see Fig. 2b.
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Fig. 22. Offshore geological structure around the northwestern part of the Sagami Bay based on high-resolution seismic
profiling. Distribution of tectonically active structures is after Nakata and Imaizumi (2002). Distribution of the
offshore Kozu-Matsuda fault and the Ikusawa fault is based on Headquarters for Earthquake Research
Promotion (2015). Topographic-bathymetric image was created from 5 m and 10 m DEM released by
Geospatial Information Authority of Japan and digital bathymetry data issued by Japan Hydrographic
Association (2009). Contour interval of topographic (yellow lines) and bathymetric (black lines) map is 100 m.
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