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Seismic Reflection Survey across the Southern Part of the Eastern Boundary

Fault Zone of the Ishikari Lowland, Hokkaido, Japan: processing of seismic

data with dense shot points in the western part of the Tomakomai-Mukawa
survey line.

RERTREAR '« (LCRIGE ' - R FH LT 2
Takanobu Yokokura' * | Kazuo Yamaguchi' and Shinsuke Okada®

Abstract: We are now carrying out geophysical surveys to reveal the subsurface structure of the Eastern Boundary Fault
Zone of the Ishikari Lowland, Hokkaido, Japan, under the AIST project “Investigations on Geology and Active Faults in the
Coastal Zone of Japan”. In the FY2011, we conducted a 19.7km-long P-wave seismic reflection survey called Yufutsu-3,
targeting depths as great as 1000m, along the coast of the Yufutsu lowland, from the Tomakomai West Port to Mukawa town.
In the western part of the survey line two 80m-long all-core boring surveys were conducted also under this project. In order
to obtain a more precise structure and, if possible, to tie these two shallow borings, we located dense shot points in this part
of survey line, using mini-vibrator source with higher sweep frequency. Preliminary processed sections show clear images
of subsurface structure as deep as 1500 m. There are two anticlines in the sections: One is known and is located beneath
the Tomakomai East port, and another broad anticline is concealed around 1100m deep to the west of this known anticline.
The Quaternary sediments covering the two anticlines become thick westward with subtle undulation which is concordant
with this fold system. The above mentioned shallow boring surveys show 31 m of elevation difference at the MIS-7 horizon
between the two boring sites. This elevation difference is comparable with that in the seismic depth section. The depth section

also shows deformation in the younger sediments, suggesting that the fold system is still active.

Keywords: Seismic reflection survey, Eastern Boundary Fault Zone of Ishikari Lowland, Tomakomai, Mukawa, Subsurface
structure, Thrust fault, Fold, Anticline
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Fig.1  Seismic reflection survey lines around the southern part of the Ishikari lowland. Umaoi hills. Blue lines: seismic reflection
survey lines. Green lines: high-resolution seismic profiling lines at sea by Sato (2013). Bathymetry: M7006 “East part of
Tsugaru kaikyo”, M7000 Digital Bathymetric Chart, Japan Hydrographic Association. Base map: Tomakomai, Mukawa, Chi-
tose, Hayakita, Eniwa and Oiwake, Digital Map 50,000 (Map Image), Geographical Survey Institute.
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Fig.2  Index map of the newly surveyed and re-processed seismic reflection lines. Magenta lines: newly surveyed seismic lines,
conducted under this project. Other colors: re-processed ones. Base map: 1:500,000 Neo-tectonic map “Sapporo” (Sangawa

ctal., 1984).
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Fig.3  Detailed survey map of the GSJ Yufutsu-3. Green: receiving points. Red: vibrating points. Magenta: CMP stacking line.
Blue: other seismic lines. Yellow: high-resolution seismic profiling lines at sea by Sato (2013). Magenta circles: shallow
boring sites by Komatsubara and Komatsubara(2012a). Bathymetry: M7006 “East part of Tsugaru kaikyo”, M7000 Digital
Bathymetric Chart, Japan Hydrographic Association. Base map: Tomakomai, Mukawa, Chitose and Hayakita, Digital Map

50,000 (Map Image), Geographical Survey Institute.

AERROFEMZ 2 1 £ITRY.

23 T—20H
HIKICHIL TS &, HHRDOU D S i
5 1000 (3 4 KOs 2000) (3£ D BILEICE S
X TRMRIE/ A AEBRETT — 2 20595 &
MTETH, MR 200 ~ 270 X[ D FE R Y UL
(25 4 IDH 1 400 ~ 540) (L TIE, TEEMHER
IKXB /A AMBALTVS. £z, BIEN SR
2080 ik DJEEFEEIICE S i X (38 4 KOM|

#2000 ~ 4160) Ti&, KB FL—F—IcX3E
JAZXHEALTVS. T5IC, #2080 ~ 2170
X7 (55 4 MOHIE 4160 ~ 4340) JALT
WFHEFTN D DN RZEDDOTREN S AZXD, &
7oA 1840 o v 7 REEA (B 4 KD AL 3680)
BXUOWA 225007 =V —HgH (55 4 KOl
4500) A TRARIIC K % /A4 Xh, FNFHEA
LTW5. EBEFEHSEE 235 BHICE 2 I
2200 i3~ 2450 fixid, z@E i iy <K
JARBRBETH - 12h, T—2D S/N IRl E



Rk 24 F1E InREOME - IR DTG

B4 LRI 3-1 OFFMIHIFN NI 3 MBI, JLX ¢ BRI X 50,000 /&, TR .

Fig.4

Detailed survey map of the GSJ Yufutsu survey line-3-1. As for explanations, see Fig.3. Base map: Tomakomai and Mukawa,

Digital Map 50,000 (Map Image), Geographical Survey Institute.
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Table 1 Field parameters of GSJ Yufutsu 3 (Tomakomai-Mukawa) seismic reflection survey.
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Fig.6  Stacked time section of the Yufutsu-3-1. Top: Survey line map. Bottom: Stacked time section. Vertical ex-
aggeration is about 4. Base maps: Tomakomai and Mukawa, Digital Map 50,000 (Map Image), Geographi-
cal Survey Institute.
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Fig.7  Migrated time section of the Yufutsu-3-1. As for explanation, see Fig.6.
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Fig.8  Migrated depth section of the Yufutsu-3-1. As for explanation, see Fig.6. Vertical exaggeration is 4.
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Comparison between the Yufutsu 3-1 depth section and an estimated geologic section by electrical logging data of water
wells. Top: Survey map of the Yufutsu 3-1 survey line and water-well sites (red points). Middle: Depth section of the Yufutsu
3-1. Vertical exaggeration is 20. Two black bold lines beneath the two boring sites correspond to the MIS-7 horizon by Kom-
atsubara and Komatsubara (2012b). Bottom: Estimated geologic section, modified from Fig.5 of Yamaguchi (1978). Al, Np,
Bi, Me and Sv mean Alluvium, Diluvium, Bibaushi Formation, Moebetsu Formation and Shikotsu volcanics, respectively.
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A possible view of continuities of anticlinal axes (Model A). The magenta solid and broken lines indicate large and small
amplitude of folds, respectively. The green areas correspond to the anticlines in Fig.2 of Hirakawa and Echigo (2002), and
the rectangle shows an extent of the figure. Base map: 1/50,000 Geological Maps Tomakomai (Doi, 1959), Mukawa (Ya-
maguchi, 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). Bathymetry: M7006 “East part of
Tsugaru kaikyo”, M7000 Digital Bathymetric Chart, Japan Hydrographic Association.
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Fig.11  Another possible view of continuities of anticlinal axes (Model B). As for explanations, see Fig.10.
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