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Seismic Reflection Survey across the Eastern Boundary Fault Zone of
Ishikari Lowland, Hokkaido, Japan.

BEAREM T« (LTRIRE ' - R AT
Takanobu Yokokura'*, Kazuo Yamaguchi' and Shinsuke Okada'

Abstract: The Eastern Boundary Fault Zone of the Ishikari Lowland is a zone of N-S trending reverse faults and consists
of two parts: one is called the major part of the fault zone with length of about 66 km, which borders the eastern margin of
Ishikari lowland, and another is called the southern part of the fault zone with length of about 54 km, which is characterized
by three active folds beneath the lowland. Active faulting on this fault zone shows the latest faulting of Hidaka fold-and-
thrust belt that is a collision zone between the Northeast Japan arc and the fore-arc sliver of the Kuril arc driven by oblique
subduction of the Pacific plate. To reveal the subsurface structure of the fault zone, we carried out two lines of seismic
reflection survey. The survey line 1 has a length of 19.2 km and ranges from Hayakita-midorigaoka in Abira town, across the
Umaoi Hills, and to Kashihara in Tomakomai city. The survey line 2 has a length of 8.8 km and ranges from Kashiwadai-
minami in Chitose city to the middle of the Umaoi Hills, through the Higashi-Chitose Self Defense Force Military Station.
The source, receiver, and recording system used in this seismic survey were a large vibrator Y-2400 (IVI Inc.), SG-10 with
natural frequency 10 Hz (Sercel Inc.), and the DSS-12 (Suncoh Consultants Co. Ltd), respectively. Source and receiver
intervals were 10 m and sampling rate was 2 ms. 240-ch geophone arrays were used for each recording. Data processing
is still going on and some noise reduction methods are necessary to have final stacked sections. Preliminary stacked time-
sections, however, show clear images of subsurface structure down to about 2 s in two-way traveltime and have good
correlation with the surrounding geology. In the survey line 1, strata beneath the Ishikari lowland are nearly horizontal with
very gentle folding. Steeply west-dipping flexures are recognized on the western flank of the Umaoi Hills, while strata on the
eastern flank are gently east-dipping and are accompanied by a large syncline in the east. In the survey line 2, strata beneath
the lowland are gently west-dipping and steeply west-dipping flexures are also recognized on the western flank of the hills.

The westernmost flexure is situated more than 1 km west from the active flexure mapped in some active fault maps.
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Fig.1 Seismic reflection survey lines around the Umaoi hills. Base map: Tomakomai, Mukawa, Chitose,
Hayakita, Eniwa and Oiwake, Digital Map 50,000 (Map Image), Geographical Survey Institute.
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Fig.2  Detailed survey map. Green: receiving points. Red: vibrating points. Blue: CMP stacking line. Base map:

Chitose, Hayakita, Eniwa and Oiwake, Digital Map 50,000 (Map Image), Geographical Survey Institute.
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Table 1 Field parameters of seismic reflection profiling.
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Fig.4 Examples of shot gathers of survey Line-1. Top, middle and bottom are shot gathers in the hilly area

survey line, respectively.
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Preliminary stacked time section of Line-1. Bottom: Stacked time section. Geologic strata at the left end are
inferred from the interpretation of the SI95-3 (JNOC, 1996).Vertical exaggeration is about 2. Top: Geology
and active faults around Line-1. Base map: 1/50,000 Geological Maps Chitose (Soya and Satou, 1980) and
Hayakita (Matsuno and Ishida, 1960). Active faults: after Nakata and Imaizumi (2002).
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Preliminary stacked time section of Line-2. Bottom: Stacked time section. Vertical exaggeration is about 2. Base
map: 1/50,000 Geological Maps Chitose (Soya and Satoh, 1980), Hayakita (Matsuno and Ishida, 1960), Eniwa
(Nagao et al., 1959) and Oiwake (Matsuno and Hata, 1960). Active faults: after Nakata and Imaizumi (2002).
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Fig.8  Comparison between stacked time-sections of Line-1 and part of H91-3.
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A possible view of continuities of fold axes. Magenta solid and broken lines indicate large and small amplitude
of folds, respectively. The green areas correspond to anticlines of Fig.2 in Hirakawa and Echigo (2002), and the
rectangle shows an extent of the figure. Base map: 1/50,000 Geological Maps Tomakomai (Doi, 1959), Mukawa
(Yamaguchi, 1960), Chitose (Soya and Satoh, 1980), Hayakita (Matsuno and Ishida, 1960), Eniwa (Nagao et al.,
1959) and Oiwake (Matsuno and Hata, 1960). Active faults: after Nakata and Imaizumi (2002).
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Fig.10  Another possible view of continuities of fold axes. As for explanations, see Fig.9.
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