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Abstract: We carried out gathering and compiling the basic geophysical data to reveal the subsurface
structure of the Yufutsu area, Hokkaido, Japan, under the AIST project “Investigations on Geology and
Active Faults in the Coastal Zone of Japan”. In this report we discuss on acquisition and processing
of newly conducted five seismic reflection surveys and on re-processing of one old seismic reflection
survey. The new surveys are as follows: the GSJ-Yufutsu-1 survey line (19.2km long) which ranges
from Hayakita-midorigaoka in Abira town to Kashihara in Tomakomai city, the GSJ-Yufutsu-2 survey
line (8.8km long) which ranges from Kashiwadai-minami in Chitose city to the middle of the Umaoi
Hills, the GSJ-Yufutsu-3 survey line (19.7km long) which ranges from the Tomakomai West Port to
Taura in Mukawa town, the GSJ-Yufutsu-4 survey line (12.5km long) which ranges from Toyozawa
in Atsuma town to the Atsuma river mouth, and the GSJ-Yufutsu-5 survey line (7.8km long) which
ranges the Irishikabetu river mouth to Ninomiya in Mukawa town. The old survey is the Hidaka-Nanbu
survey line 1-1 (HN74-1-1, 45km long) which ranges from the Abira river mouth in Tomakomai city
to Atsuga in Monbetsu town along coast. Processed sections show clear images of subsurface structure
down to about 2s in two-way traveltime for the GSJ-Yufutsu-1, 2 and 3, and down to about 5s for the
GSJ-Yufutsu-4, 5 and HN74-1-1. In the GSJ-Yufutsu-1, strata beneath the Ishikari lowland are nearly
horizontal. 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 GSJ-Yufutsu-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 1km west from the active flexure mapped in some active fault maps. In the GSJ-Yufutsu-3, there
are three anticlines. The Quaternary sediments which cover the western two anticlines show westward
increase of layer thickness and gentle deformation concordant with the anticlines, indicating that the
anticlinal (thrust-faulting) activity may be still active. The middle anticline in the GSJ-Yufutsu-3 is
also seen in the west part of the HN74-1-1. The easternmost anticline in the GSJ-Yufutsu-3 is seen in
the HN74-1-1 and in the southwestern parts of GSJ-Yufutsu-4 and GSJ-Yufutsu-5, indicating that the
anticline continues both landward and seaward.

Keywords: Seismic reflection survey, Ishikari Lowland, Yufutsu, Tomakomai, Chitose, Atsuma,
Mukawa, Subsurface structure, Anticline
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Fig.1 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 et al., 1984).
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FHEE /&#ﬁﬁ@”%@

WEIEHITE © A AOKER W X FATHBIS I 7 2 Z L7 — 2 M7006 [ AT ). TEWTE 7 — 2« P - 5556 (2002) I2 X 5.

HX [ R M X 50,000 T N, TRBI, Tk, THOR), THEREES, TEZ).

Seismic reflection survey lines around the southern part of the Ishikari lowland. Blue lines: seismic reflection survey lines.

Plum lines: high-resolution seismic profiling lines at sea by Sato (2013; 2014). Bathymetry: M7006 “East part of Tsugaru kaikyo”,
M7000 Digital Bathymetric Chart, Japan Hydrographic Association. Active fault data: after Nakata and Imaizumi (2002).

Base map: Tomakomai, Mukawa, Chitose, Hayakita, Eniwa and Oiwake, Digital Map 50,000 (Map Image), Geographical Survey
Institute.
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Fig.3

TEWTE 7 — 5 - A R (2002) (2 & %, I [E B g 50,000 T/, TaB)Il), T, TRk, TR,
BELIR

Detailed survey map of the GSJ-Yufutsu-1 and 2. Green: receiving points. Red: vibrating points. Blue: CMP stacking line.

Plum: other seismic lines. Active fault data: after Nakata and Imaizumi (2002). Base map: Tomakomai, Mukawa, Chitose,

Hayakita, Eniwa and Oiwake, Digital Map 50,000 (Map Image), Geographical Survey Institute.
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Fig.5 Detailed survey map of the GSJ-Yufutsu-3-1. As for explanations, see Fig.4.
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Fig.7 Examples of shot gathers of the GSJ-Yufutsu-1.
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Fig.8 Examples of shot gathers of the GSJ-Yufutsu-2.
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Fig.9 Examples of shot gathers of the GSJ-Yufutsu-3.
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Fig.10 Examples of shot gathers of the GSJ-Yufutsu-4.
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Fig.11 Examples of shot gathers of the GSJ-Yufutsu-5.
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Fig.12 Examples of shot gathers of the HN74-1-1.
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Fig.13 Data processing results of the GSJ-Yufutsu-1. (a) Time section, (b) Migrated time section, and (c) Depth section.
Vertical exaggeration of the depth section is 2. Base maps: Chitose and Hayakita, Digital Map 50,000 (Map Image),
Geographical Survey Institute. For captions on the survey line map, see Fig.4 .
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Data processing results of the GSJ-Yufutsu-2. (a) Time section, (b) Migrated time section, and (c¢) Depth section.

Vertical exaggeration of the depth section is 2. Base maps: Chitose, Hayakita, Eniwa and Oiwake, Digital Map 50,000 (Map
Image), Geographical Survey Institute. For captions on the survey line map, see Fig.4 .
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F16Xa
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Fig.16 Data processing results of the GSJ-Yufutsu-3-1. (a) Time section, (b) Migrated time section, and
(c) Depth section. Vertical exaggeration of the depth section is 4. Base maps: Tomakomai and Mukawa,
Digital Map 50,000 (Map Image), Geographical Survey Institute. For captions on the survey line map,
see Fig.4 .
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Fig.17 Data processing results of the GSJ-Yufutsu-4. (a) Time section, (b) Migrated time section, and (c) Depth section.
Vertical exaggeration of the depth section is 2. Base maps: Mukawa and Hayakita, Digital Map 50,000 (Map Image),
Geographical Survey Institute. For captions on the survey line map, see Fig.4 .
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Fig.18 Data processing results of the GSJ-Yufutsu-5. (a) Time section, (b) Migrated time section, and (c) Depth section.
Vertical exaggeration of the depth section is 2. Base map: Mukawa, Digital Map 50,000 (Map Image), Geographical
Survey Institute. For captions on the survey line map, see Fig.4 .
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Table.1

Field parameters of GSJ Yufutsu seismic reflection surveys.

plEEES SRR FRIR | BT REEAR HIME—T ORI EERI#R THDAIRR
BRES GSJ B LBIER 1 GSJ BHEIER 2 | GSJ BHLAIER 3-1 GSJ BB 3 GSJ BB 4 GSJ BB 5
HSE 19.2 km 8.8 km 11.3 km 19.7 km 12.5 km 7.8 km
BEHA NE—SW WSW—ENE W—E NE—SW SW—NE
EiR Y-2400 (IVI #t) T-15000 (IVI #t) HEMI-50 (IVI #t)
a8 18 18 18
HERMR 10 m (%) 2.5 m (2%) 5m (FEEEPIZHE), 10 m (RIFEPIZHE) 10 m (%)
24 —TRKH 10~100 Hz 10~200 Hz 10~200 Hz (FEER) 10~100 Hz

10~120 Hz, 10~80 Hz (BEEER)
24 —TK 16 s 15 s 16 s
EEEEH 4 (B#) 2 (B%) 4 (FEFEEEHE), 6 RI-EHIZHE) 4 (B#)
BERESH 1,861 | 869 4,958 2,927 1,212 [ 686
2R3 SG-10 (Sercel #t) SG-10 (Sercel #t) SG-10 (Sercel #t)
EEIEEE 10 Hz 10 Hz 10 Hz
7LA 6 BN FT 6 BNVFUY 6 BNAVFUY
Sk R R 10 m (%) 5m () 5 m (FEEEPIZHE), 10 m (ERIFEPIZHE) 10 m (%)
HEERER IV RAY GRRRIENXE T RBR) IV RAY IV RAY GRREmEIEEERR) IV RAY AR IENXEERR)
BRIRAK 1,920 | 876 2,273 3,012 1,248 | 784

PREHEI= Y b

Latitude E5500 (Dell #t)

Latitude E5500 (Dell #t)

Latitude E5500 (Dell #t)

R L= b

DSS-12 (Hrva—arHLE v ki)

DSS-12 (Hrra—a LB > ki)

DSS-12 (Hrra—arHiLE v bH)

Fy oI 240 ch 192 ch 240 ch

PP rILE 2 ms 1 ms 2 ms

iR 20 s (3 L—3 3 VR 16 s () L— 3 VR 20 sec (') L— 3 VA

4s (aYL—ravik) 3s (TVRTFUTa4vR-a)L—3 k) 6 sec (THVRTFYTa4vF-2aYL—

2 avik)

CMP E& %K 120 (1£%) 96 (1Z#) 192 (FEHERIZHE), 96 (HRFEBIZH) 120 (1£%)

CMP FEiF&m 5m 1.25 m 5m 5m

CMP %% 3,625 1,667 8,810 3,834 2,382 1,383

WP E&AIRE 18,120 m 8,330 m 11,011.25 m 19,165 m 11,905 m 6,910 m
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Table.2 Field parameters of HN74-1-1 seismic reflection survey.

AE4 AR AE ERYIEEE (BamEsl

BIER 4 BIER 1-1 (HN74-1-1)

HRE 45 km

BEAM NW—SE

EIR BALF<A b+

B Akg/FL x5 LB KU 3kg/FL x5 F (1Z#)

kg/FLx1 7. (REWER)

HEFRE 8~23 m

FE R fElE 100 m (4Z2#)

BEEHESHN 1

HRE R M4 5 + 58 = (REMHIER)

HERRM IV RAVEENER
(F7ty FOERLGLSHRAIGEMZFER)

ZIRER SGC-110

ik = e 50 m (1£#)

HR2IRA 901 =

A =v b+ DFS-10000 (Texas Instruments #t)

F ¥ oRILEL 24 ch

v PP 2 ms

kR 5s

CMP E& % 6 (1E%)

CMP &l 25 m

CMP %k 1770

CMP E&AIRE 44,225 m
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