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Abstract: We carried out a marine geological investigation in the offshore extension of the Sarobetsu
fault zone, Hokkaido, Japan. The main purpose of this study is to clarify the total length of the fault zone
and characterization of recent faulting. We conducted 16 lines of high-resolution multichannel seismic
reflection survey and 7 lines of Single-channel seismic reflection survey to recognize the detailed
structure of the faults and folds. The reflection profiles depict the geological structure with extremely
clear images. They show that the geological structure of the offshore area is characterized by the fold
zone along the eastern margin of the Rebun trough. The length of the fold zone is estimated to be more
than 50 km based on our results of the survey. The shape of fold is asymmetric. It suggests that the fold
is fault related folds which is deformed by east dipping blind reverse fault. The latest activity age of the
blind fault is uncertain. The tilt of the erosion surface in the last glacial period (about 18,000 years ago)
including the sea floor is recognized. Vertical displacement due to the tilt in the sea floor is about 4.5 m
and about 21m in the erosion surface. Assuming that the vertical displacement of the sea floor was
formed in one event, five events are estimated to 18,000 years ago or later. Average recurrence interval is
estimated at 3600 years.
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Table 1. Data acquisition parameters for seismic reflection survey of this survey.
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Table 2. Division and correlation of strata in and around the study area.
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Fig. 1. Index map of Sarobetsu fault zone which combine the Earthquake Research Committee, Headquarters for Earthquake

Research Promotion (2007) and Tokuyama et al. (2001) based on Arai (2013). Red line and green line indicate reverse fault
and anticline based on Tokuyama et al. (2001) respectively.
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Fig. 2. Location map of this survey.
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Fig. 3(a). Multichannel seismic reflection profile, time section. (Line WK 1B SP3400-4700).
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Fig. 3(b). Multichannel seismic reflection profile, geological interpretation.(Line WK 1B SP3400-4700).
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Fig. 4. Single channel seismic reflection profile, geological interpretation. (Line WKIS).
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Fig. 5(a). Multichannel seismic reflection profile, time section. (Line WK 1B SP3400-4700).
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Fig. 5(b). Multichannel seismic reflection profile, geological interpretation. (Line WK 1B SP3400-4700).
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Fig. 6. Single channel seismic reflection profile, time section. (Line WK2S).
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Fig. 7(a). Multichannel seismic reflection profile, time section. (Line WK2B SP2600-4000).
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Fig. 7(b). Multichannel seismic reflection profile, geological interpretation. (Line WK2B SP2600-4000).
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Fig. 8. Single channel seismic reflection profile, time section. (Line WK3S).
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Fig. 9(a). Multichannel seismic reflection profile, time section. (Line WK3B SP600-2180).
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Fig. 9(b). Multichannel seismic reflection profile, geological interpretation. (Line WK3B SP600-2180).
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Fig. 10(a). Multichannel seismic reflection profile, time section. (Line WK4B SP300-1900).

W'l(lll’lﬂh
W SHOT

0.00

- 00g

008
- o0
00L

- 008
006

- 0001
LooLL

- 00z1

- oogl
& | oowt
L oost
0091
00LL
0081
0061

§

m

0.40

10K (b)) < /T T v o pEERAARETE (WK4B HI#R SP300-1900) .
Fig. 10(b). Multichannel seismic reflection profile, geological interpretation. (Line WK4B SP300-1900).
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Fig. 11. Single channel seismic reflection profile, time section. (Line WKS5S).
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Fig. 12(a). Multichannel seismic reflection profile, time section. (Line WK5B SP750-2200).
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Fig. 12(b). Multichannel seismic reflection profile, geological interpretation. (Line WK5B SP750-2200).
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Fig. 13(a). Multichannel seismic reflection profile, time section. (Line WK5B SP1-1300).
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Fig. 13(b). Multichannel seismic reflection profile, geological interpretation. (Line WK5B SP1-1300).
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Fig. 14(a). Multichannel seismic reflection profile, time section. (Line WK6B SP1-1500).
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Fig. 14(b). Multichannel seismic reflection profile, geological interpretation. (Line WK6B SP1-1500).
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Fig. 15. Single channel seismic reflection profile, time section. (Line WK7S).
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Fig. 16(a). Multichannel seismic reflection profile, time section. (Line WK7B SP400-1900).

=
3§
- 0oy
00!
- 009
- 0oL
- 008
006
0001
Fo0LL
00Z1
FooeL
oor L
H00s1
0091
FooLL
-oogl
-0061
?

16X (b). < AT T v o R ERPRAARIETE (WKTB HI#R SP400-1900) .
Fig. 16(b). Multichannel seismic reflection profile, geological interpretation. (Line WK7B SP400-1900).
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Fig. 17(a). Multichannel seismic reflection profile, time section. (Line WK8B SP450-1800).
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Fig. 17(b). Multichannel seismic reflection profile, geological interpretation. (Line WK8B SP450-1800).
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Fig. 18(a). Multichannel seismic reflection profile, time section. (Line WK9B SP1-1400).
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Fig. 18(b). Multichannel seismic reflection profile, geological interpretation. (Line WK9B SP1-1400).
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Fig. 19. Single channel seismic reflection profile, geological interpretation. (Line WK10S).
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Fig. 20(a). Multichannel seismic reflection profile, time section. (Line WK10B SP300-1700).
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Fig. 20(b). Multichannel seismic reflection profile, geological interpretation. (Line WK10B SP300-1700).
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Fig. 21. Single channel seismic reflection profile, time section. (Line WK11S).
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Fig. 22(a). Multichannel seismic reflection profile, time section. (Line WK12B SP600-1700).

- 00EL
| 0021
FooLL
0001
| 006
| 008
00
| 009
g
m

5221 (b). v T T v oV EIRPRA AR (WK12B JI#t SP600-1700) .
Fig. 22(b). Multichannel seismic reflection profile, geological interpretation. (Line WK12B SP600-1700).
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Fig. 23(a). Multichannel seismic reflection profile, time section. (Line WK13B SP1-1400).
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Fig. 23(b). Multichannel seismic reflection profile, geological interpretation. (Line WK13B SP1-1400).

69



BTBIAAES - PIRBEA - FEIFELH - ORI

08

Ll
0001
[~ oon
o

W swor 3

B4 (a). w/FF v R VEIRTEAE LS (WKI14B HI# SP200-1700) .
Fig. 24(a). Multichannel seismic reflection profile, time section. (Line WK14B SP200-1700).
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Fig. 24(b). Multichannel seismic reflection profile, geological interpretation. (Line WK14B SP200-1700).
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Fig. 25(a). Multichannel seismic reflection profile, time section. (Line WK15B SP1-1500).
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Fig. 25(b). Multichannel seismic reflection profile, geological interpretation. (Line WK15B SP1-1500).
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Fig. 26. Spatial distribution of faults and folds in the offshore extension of the Sarobetsu fault zone based
on the results of this survey.
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Fig. 27. Geological structure map in the offshore extension of the Sarobetsu fault zone which integrated
the results of this survey with Arai (2013).
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Fig. 28. An estimate of the activity of the Sarobetsu fault zone in fold structure FO1 on Line WK1. The position of
line and the fold is shown in fig. 2 and fig. 26 respectively.
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