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Abstract

We present new, high-resolution seismic reflection data (2000 Inabe River profile) acquired
across the forelimb and backlimb of Kuwana anticline to further image its subsurface geometry. A
seismic source (mini-vibrator) and 150-channel digital telemetry recording system were used in an
off-end configuration with the nearest receiver adjacent to the source to record seismic waves from
deeper reflection points. A 15-m source and geophone spacing give a 7.5-m CMP (common midpoint)
spacing on the final section. The nominal CMP stacking fold had 75 traces. We also suppressed
coherent noise by repeating source points 5-10 times. After data processing including surface-
consistent statics, velocity analysis, normal moveout (NMO) correction, residual statics, CMP stack,
and migration, the section was finally depth-converted using stacking velocities. Reflectors imaged
on the seismic profile illuminate that fluvial terraces folded across the forelimb and backlimb are
consistent with the subsurface structure of the fold imaged in a seismic section, providing insights

into the kinematic solution of the underlying active wedge thrust.

Key words: Kuwana fault, seismic reflection profile, subsurface structure, central Japan
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Fig. 1. (a) Shaded relief map based on 250 m digital elevation model (DEM) (Kishimoto et al, 2000) showing the
topography and distribution of active faults within the Kinki region, central Japan. Locations of active faults
are from Nakata and Imaizumi (2002). Red, orange, and gray lines mark active faults that are precisely located,
approximately located, and inferred, respectively. Barbs denote hangingwalls of active thrusts. Arrows in-
dicate slip directions of strike-slip faults. Abbreviations for metropolitan areas are: KB: Kobe, OK: Osaka, KT:
Kyoto, NG: Nagoya. (b) Regional Geologic Map of the Nobi-Ise fault zone including Kuwana fault (Modified
from Ishiyama et al., 2007). Geologic units are modified from Miyamura et al. (1976), Takada et al. (1979), Yoshida
(1984; 1988), Harayama et al. (1989), and Yoshida et al. (1991). Red line with solid circles indicates location of the

seismic line in this study.
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active fault/fold scarp, dashed where approximately located, blue where concealed;
shaded patterns indicate warping

Fig. 2. Detailed topographic map showing locations of survey line with receiver points and stack line with CMP
(common midpoint) numbers. Locations of active fold scarps along the Kuwana fault is redrawn from Ikeda et

al. (2002).
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Recording parameters for the 2000 Inabe

River seismic reflection profile.
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Loading Geometry, Binning, CMP Sort

‘

Bandpass Filter

¢

Deconvolution

‘
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Velocity Analysis
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‘

Residual Statics

{

CMP Stack —» Poststack Filter—> Filtered Stack

¢

Migration —> Poststack Filter—>- Migrated Time Section

—
Depth Conversion — Poststack Filter—> Migrated Depth Section

Fig. 4. Flowchart of data processing.
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Table 2. Processing parameters for the 2000
Inabe River seismic reflection profile.

CMP sort
CMP interval 7.5m
Bandpass filter 20-80 Hz
Deconvolution
Operator length 105 msec
Prediction distance 32 msec
Residual Statics
Maximum static shift 4 msec
Time window 1000 msec
Gate length 11 traces
F-K migration
Stretch factor 0.6
Velocity scale factor 70 %
F-X deconvolution
Horizontal window 10 traces
Operator length 5
Time window 1000 msec
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Fig. 5. (a) Near-surface velocity structure and (b) receiver (red) and source (blue) statics calculation based on
time-term analysis (Iwasaki, 2002). Offset shots around station 990 produce exceptionally low shifts, which were
not applied to CMP gathers.
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Fig. 6. Stacking RMS velocity structure based on velocity analysis.
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