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Geologic structure and activity of the southern extension of the Kuromatsunai-

Teichi Fault Zone in Uchiura Bay, Hokkaido, Japan
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Abstract: The Kuromatsunai-Teichi Fault Zone, which traverses the basal part of Oshima Peninsula,
south Hokkaido, in the N-S direction, reaches the northwest coast of Uchiura Bay on the Pacific side. As
no precise geologic information had been obtained for the southern extension of the fault zone in Uchiura
Bay, we carried out sonic survey as well as piston coring. Our sonic survey has found two left-stepping
anticlines with a 5 km interval near the coast of Oshamambe and off Kunnui, respectively. The anticline
off Kunnui clearly upheaves the postglacial transgressive surface, and is identified as an active fold. The
anticline near Oshamambe is also judged to be an active fold on the basis of structural concordance with
the landward tilting of the late Pleistocene marine terraces. Two west-side-up active faults have been
identified 1 to 3 km east of the two anticlines. Precise interpretation of the sonic profiles, together with
"C dating results of the samples obtained by coring, leads to a conclusion that the two active faults
ruptured twice in the Postglacial transgression stage between 6,000 and 13,000 years ago. The
recognized southern end of this fault zone extends southwards for about 10 km from the conventional
fault tip, and the fault zone length will change from 32 km or longer to 43 km or more.
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Table 1. Length of acoustic reflection survey lines.
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Table 2. Stratigraphic correlation between
onshore and offshore areas.
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1. BRI A OALE & RRETE  (HERFAA VTR HEE AT R AR B2, 2005).

Fig. 1. Location and constituent faults of the Kuromatsunai-Teichi Fault Zone. After the Earthquake Research Committee,

Headquarters for Earthquake Research Promotion (2005).
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Fig. 2. Landward tilting of marine terraces along the southern part of the
Kuromatsunai-Teichi Fault Zone. Red arrows indicate tilting direction of
terraces. After Ikeda et al. (2002).
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Fig. 3. Distribution of Late Pleistocene marine terraces and location of seismic reflection survey lines (Azuma
et al., 2004). Purple and sky blue lines indicate P-wave and S-wave survey lines, respectively. Arrows

indicate tilting direction of terraces, and OR-8 is a 1005-m-deep drill hole.
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Fig. 4. Depth-converted seismic profile (bottom) and projection of tilted Late Pleistocene terraces in
the Oshamambe area. After Azuma et al. (2004).
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Fig. 5. Survey area and lines for sonic survey using a boomer source. Blue and red lines are single-channel and multichannel survey
lines, respectively. Onshore thick red lines are active faults and red arrows indicate tilting direction of terraces. 1: 200,000
geologic map “Muroran” (Ishida et al., 1983) is used for the base map.
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Fig. 6. Configuration of a survey boat, sound source (boomer), and receiver (streamer cable).
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Fig. 9. Geologic interpretation of Lines A1 and A2.
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Fig. 10. Sonic profiles of Line B1 (single-channel survey; left)) and Line B2 (multichannel survey; right).
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Fig. 19. Geologic interpretation of Line G.
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Fig. 24. Onshore and offshore active structures and location of onshore seismic reflection survey line (Azuma
et al.,2004). 1: 200,000 geologic map “Muroran” (Ishida et al., 1983) is used for the base map.
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Fig. 27. Reflection profiles of lines Nos. 7 and 9 in the western part of Uchiura Bay. Red lines indicate the base of
the alluvium (Postglacial deposits). See Fig. 26 for the location of survey lines.
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Fig. 28. Spatial relationship of the Kuromatsunai-Teichi Fault Zone with the Yakumo Fault Zone, Oshamambe-oki anticline
and fault, and Kunnui-oki anticline and fault. 1:200,000 geologic map “Muroran” is used for the base map.
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Fig. 29. Acoustic reflection profile around the Oshamambe-oki fault on Line C (Loc. point 10~30, Line C1).
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Fig. 30. Acoustic reflection profile around the Oshamambe-oki fault on Line B (Loc. point 25~45, Line B1).
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Fig. 31. Sea-level change around Japan, in and after the latest Last Interglacial Stage (Saito, 1994).
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Fig. 32. Acoustic reflection profile around the Kunnui-oki fault on Line D (Loc. point 21—-40, Line D2).
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Fig. 33. High-resolution acoustic reflection profile around the Kunnui-oki fault on Line SES-04 along Line D
of boomer sonic survey (top) and its geologic interpretation (bottom). After Hokkaido Research
Organization and AIST (2011).
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Fig. 34. Coring sites projected on the geologic interpretation of Line SES-04, obtained "*C dating results and inferred
depositional age of each stratigraphic horizon.
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Fig. 35. Timing of faulting events on the Warabitai, Oshamambe-oki, and Kunnui-oki faults. The timing of the latest
faulting event on the Warabitai fault is after the Earthquake Research Committee, Headquarters for Earthquake
Research Promotion (2005). See Fig. 29 for stratigraphic horizons a and b, Fig. 30 for horizons a’ and b’, and Fig.
32 for horizons a” and b”, respectively. See Figs. 33 and 34 for DF-3 and DF-2’ surfaces.
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