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Multichannel seismic reflection survey in the eastern part of the Japan Sea

Tetsuo No'™, Takeshi Sato', Shuichi Kodaira?, Narumi Takahashi?, Tatsuya Ishiyama®, Hiroshi Sato,

and Yoshiyuki Kaneda*

The 1983 Nihonkai-Chubu earthquake (M7.7), 1993 Hokkaido Nansei-oki earthquake (M7.8) and other large
earthquakes over M7, triggered by reverse fault mechanisms, have occurred along the eastern margin of the Japan Sea.
However, the relationship between this earthquake and the crustal structure is not very clear, because the amount of
seismic exploration data is very limited. From 2009 to 2012, we conducted the research of marine seismic surveys using
a multichannel seismic system (MCS) and the ocean-bottom seismographs (OBSs) with the research vessels of the Japan
Agency for Marine-Earth Science and Technology (JAMSTEC). This research was collaborated with “Multidisciplinary
research project for construction of fault model in the high strain rate zone” of the Ministry of Education, Culture, Sports,
Science, and Technology of Japan. In this research, seismic data using MCS were acquired along 43 lines in the region
covered from the coast of the Japan Sea to the Yamato Basin and the Japan Basin. In this report, we describe data acquisition

and the result of data processing on MCS survey.
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Fig. 1. Bathymetry and location maps of the survey area. Solid lines are MCS lines of the survey (red lines: KR09-09 and KY09-06, blue lines:
KR10-10, black lines: KR11-08, orange lines: KR12-10), and yellow circles are the positions of the OBS sites. Alphabets and numbers which are
described by the side of each line are each line name (omit "EMJS"). Gray areas show the contractive deformation zones by Okamura (2010). Red
dots are the epicenters of earthquakes with M > 2.0 and depth < 50 km from 1925 to 2011 (Japan Meteorological Agency, 2013). TT: Toyama Trough;
HS: Hakusan-se; YB: Yamato Basin; YR: Yamato Ridge; SR: Sado Ridge; MT: Magami Trough; TB: Tobishima Basin; NB: Nishi-tsugaru Basin; OR:
Okushiri Ridge; MP: Matsuma plateau; JB: Japan Basin; OB: Okushiri Basin. I: the 1964 Niigata earthquake (M; 7.5), 1I: the 1983 Nihonkai-Chubu
earthquake (M 7.7), I1I: the 1993 Hokkaido-Nansei-oki earthquake (Mj 7.8).
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Fig. 2. MCS system on the R/V KAIREI in this report.
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Fig. 3. Vessel towing geometry during the MCS survey. Top figure shows the streamer cable configuration, middle figure shows the source (airgun
system) layout, bottom figure represents source—receiver depth and position, and navigation offsets.
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Fig. 4. Example of flow chart of data processing in this report.
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Fig. 5. Time-migrated seismic sections of the lines EMJS0902, EMJS0903, EMJS0904, EMJS0905 and EMJS0906. Figures (a)—(d) are the enlarged
figures of each rectangular frame. TT: Toyama Trough; TC Toyama Deep Sea Channel; YB: Yamato Basin; HS: Hakusan-se.
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Fig. 6. Time-migrated seismic sections of the lines EMJS0907, EMJS0908, EMJS1001, EMJS1002, and EMJS1003. Figures (a) and (b) are the
enlarged figures of each rectangular frame. TT: Toyama Trough; TC Toyama Deep Sea Channel; YB: Yamato Basin; HS: Hakusan-se; SR: Sado Ridge;
MT: Magami Trough; AU: Awashima uplift zone; NU: Niigata-oki Uplift Zone.
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figures of each rectangular frame. TC: Toyama Deep Sea Channel; YB: Yamato Basin; SR: Sado Ridge; MT: Magami Trough; TG: Torimiguri; AU:
Awashima uplift zone; NU: Niigata-oki Uplift Zone.
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