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Abstract

The Kamishiro fault forms the northern-most part of the Itoigawa-Shizuoka Tectonic Line
(ISTL) active fault system. This fault displaced young lake deposits in the Kamishiro basin, and the
shallow (less than 20 m) structure of the fault and an average long-term vertical slip rate of 2.2-2.7
m/kyr were revealed by drilling and geomorphological investigations. To reveal the subsurface
structure of this fault system and estimate long-term net slip rate, we carried out S- and P-wave
high-resolution shallow seismic reflection profiling across the Kamishiro fault. The S-wave seismic
line is 200 m, the receiver point intervals are 1 m, and the shot point intervals are 2m. We used a 192-
channel seismic system with a mini-vibrator to image the depth range of 5 to 70 m. The P-wave
seismic line is 2.1 km, the receiver point intervals are 10 m, and the shot point intervals are 10 m. We
used a 176-channel seismic system with a mini-vibrator to image the depth range of 50 to 800 m.

From these experiments, it is clarified that the Kamishiro fault cut and fold the lacustrine
deposit. The deformation is associated with fault development near the surface. Given the dip angle
of the Kamishiro fault determined by S-wave seismic profiling to be approximately 30°, the average
dip slip-rate is calculated to be 4.4-54m/kyr. And, the Kamishiro fault corresponds to cutting
across the anticline rather than the deformation front on the P-wave seismic profile. The fold is
related to blind thrust fault, fold propagation fold, or drag structure.
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Fig. 1. Geologic setting of the Kamishiro area. (A) Index map, (B) Geologic map of the northern part of the ISTL
active fault system after Yamada et al (1989). Active fault map is modified after Ikeda et al. (2002), (C) Detailed
Geological map around the study area modified from Nagahashi (1998) and Kosaka and Arai (1982).
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Location of S- and P-wave seismic lines. Base map is after Hakuba village and geologic map is after Nagahashi

et al. (1998). Geomorphological map is after Matsuta et al. (2006). The tick on the fault is down side.
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Fig. 3. Location of S-wave seismic line and active fault. Base map is after Hakuba village. This seismic line is located
beside the drilling point (Matsuta et al., 2001), the trench site (Okumura et al., 1998) and the investigation by the

gioslicer (Imizumi et al. 1997). Ticks are on down side.

Table 1. Data acquisition parameters for the S-wave
Kamishiro seismic survey and P-wave Kamishiro
seismic survey.

S-wave P-wave
Length of the seismic line 200 m 2.2 km
CMP interval 0.5m 5m
Shot information
Source mini-vibrator
(VI T15000)
Sweep frequency 15-100 Hz | 10-120 (60) Hz
Sweep length 13 sec 15 (20) sec
No. of sweeps 3 10 (15, 20)
Shot interval 2m 20 m
Receiver information
No. of channels 188 ch 176 ch
Natural frequency 40 Hz 28 Hz
Recording interval I m 10 m
Instruments GDAPS-4
Sampling interval 1 ms 2 ms
Recording length 3 sec
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b) Processing flow
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Shot gather at RP 10 (a) and processing steps and parameters for the Kamishiro S-wave seismic data (b).
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Fig. 5. Filtered stacked section (a) and post stacked, migrated time section (b) of the S-wave seismic line.
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Fig. 7. Shot gather at RP 70 (a) and processing steps and parameters for the Kamishiro P-wave seismic data (b).
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Fig. 9. Depth converted, P-wave seismic section and geologic interpretation. Unit 1: Pre-Neogene, Unit 2: Mikaichiba

welded tuff, Unit 3: late Quaternary fluvial and lacustrine sediments, fault.
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