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Subsurface geological structure revealed by seismic reflection surveys around the
southern part of the Eastern Boundary Fault Zone of the Ishikari Lowland,
Hokkaido, Japan
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Abstract: We have carried out 5 new seismic reflection surveys to reveal the subsurface structure
around the southern part of the Eastern Boundary Fault Zone of the Ishikari Lowland (EBFIL),
Hokkaido, Japan, under the AIST project ”Investigations on Geology and Active Faults in the Coastal
Zone of Japan”. We have also collected and re-processed seismic reflection data of 23 survey lines: 5
land lines, 5 land-marine transition zone lines, and 13 marine lines. We have interpreted them under
the same framework of formation names derived from a boring data, and have concluded as follows.
(1) In the southern part of the EBFIL, we recognize two anticlines as fault-related folding: one is the
Hama-atsuma Anticline trending NW-SE and another is the Yufutsu Anticline trending N-S.

(2) The Hama-atsuma Anticline, eastern one, extends from the vicinity of Kashihara, Tomakomai City,
to Hama-atsuma on land, and continues south-southeast en echelon at sea.

(3) The Yufutsu Anticline, western one, extends from the west of the Shizukawa Plateau to the
Tomakomai East Port, and continues southward en echelon along the so-called “Tomakomai Ridge” at
sea.

(4) Hama-atsuma Anticline became active during deposition of the Nina Formation, late Miocene to
early Pliocene, and the Yufutsu Anticline became active during deposition of the Moebetsu Formation,
late Pliocene to Pleistocene.

(5) The front of the concealed low-angle thrust fault on land is situated about 6km west of active
flexures observed around the western end of the Umaoi Hills. The front on shore and off shore is
strongly controlled by depth of the Tomakomai Ridge, and has a westward bulge of about Skm long
along the coast where there is a saddle of the ridge.

(6) The main part of the EBFIL may extend to the vicinity of Ninomiya, Mukawa town, which is
located about 18km southeast of the approved south end of the main part.

(7) Vertical displacement rate of the Yufutsu Anticline is about 0.2-0.25m/ky on the basis of the high-
resolution seismic section and shallow boring data.

(8) Other rough estimates on the basis of displacement along the low-angle thrust fault show
displacement rate of about 1-1.5m/ky beneath the Yufutsu Anticline. The vertical displacement rate of
Umaoi Hills may be estimated about 0.5-1.0m/ky assuming the fault plane dip of 10-30 degrees.

Keywords: Seismic reflection survey, Eastern Boundary Fault Zone of Ishikari Lowland, Tomakomai,
Mukawa, Subsurface structure, Thrust fault, Fold, Anticline
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10 [X) AL OEFIZ DN TIFE IR 5.

— HBEHLIOWTIBR DB DN DN H 5.
TH73-D HIAR (55 12 X)) ORI EE ER 1.8s v 6
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F - A B R AR (1973b) 3 #EE L 7@ RS EET 5
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GSJ BRI 1 (26 16 X)) (%4 FF (K H{f] ¢ IH73-D
AR & 2275 L, F 7 Va AT ¢ S195-3 JIHR (55 5 X))
WL TWATZ®, 26 Z2FH L TR moRE
MNAHETH D, RIF - /IMAJE (2014) 1R S iz lrE k
Mo M B4 TSRS (“Ka”)) KO THERIE (“Mb”))
VLIRS b L—A L C& 72 iU + #2 J K OVef
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1960) & X AviE, MR cWiE Bl o TREE
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Fh A BFEIChL—2T 5 L, BBEEETICTFRAO
HEBED R E 2 ER S5 25700, &2ke L
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T — 2 BNME—FEET 5 )%, MDRS AW B2/ S
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B2 ISR & MBIBTFETET D LR & 5 215720 K
FHEAFEL TS, ZHURESOL SNCERY LT
% Z & T/ U 7= fault-bending fold & L TR L, H
MOWEDOFEICEL Y EF~EHL EFbNTTER
M TH D EMRL7Z. Zhic LY #iE O CMP.950
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(141X o THEEE) EEIERES oLl -
OHBIZRHET D EEZ N5, 5550 1 HEXIE
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AR5 (ZEH - B3k, 2000). 7544 3 0> M i 4t
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DY IR, F-F0 LAroHE & EITRERICH
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DEFER LT, TN TR O L SOROEERE
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oo TWA, 7ok il AHIEBLIEROILFIEREIC
YT 25EExLND.

Wil ECHED BfE L RERBOSERN & IS
LA TIZ RS, THT3 MIHRDN B I3Z DB R~
DIEIFHTIZH D 2 L, 20 LB TH A 38RO AL
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FE 85 R TIE, o EfE Efs 55 200m FHITIZ
FET DA EZERERE Enis Lz, £-2 2137
_RYETHLHD EMR LT, BB 9SV-1 Wrmm il L,
TRES O AR ERE 3s (T O R S 1L, WRPNJE & A8
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NOBEFITHNYT 5. 205 AT RS & A%
JETHEESE T OBER PR LRI E 2> TNH T &
2B, EVE 85 M (55 14 ) OFEE A 3s A0 (T

JETIEA Skm 55 ) OGRS T 2 A5 F R O SR &
R L7=. ZAUIHBAHRZBEC TR L —ALTE
72b D EFEAIREE L 72> TN D,

4. F W

4.1 BEE, SR FEOE R OERSE

B RIS IEZ < ORI ERRED LD
2B, TSN ED X HIHERT D AT D D
ROREECTH o2, L LI AR ERE L,
BEfERR & o E D Z LIk, —EDRBAL AT
HZENTEDLEI T oz, ZOFEREZH 21 KT
KL, ENENOHEFICOWTOFERZ L FiZie T
PRBE 21 BITIE, Bl D AP R E A oK
AT RYEO7 0y MIESS, EFMOMAIEE, 0
DAt - RS IC OV T HERL TV S,
EEEEH

SI95-A I % (%5 3 ) @ CMP.40 ff 3 & O SI95-B
AR (55 4 1) Bl o3 < HAATT %@ 5 R,
HN74-1-1 I #3 ( 55 8 [X] ) & CMP.390 £f3 J T8 GSJ &
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W(REED)HRE2~T, &5 Eiko> GST BN
B4 (19K ) o CMP2050 fFix D = > X7 N (5
BEO)ER~LFL. FEEE-tEO LY FE
Fro. KEWrm LT o oFEHI A EIEFICR
ol EEZA L TCWA, HIFRE SR K& <A
AL TWANHAHWITIFITERZ L T A NDENTS L
ZEZNESUoENH . I5IALlE I H 2iind
FUIE, RoRHERL TITW % 28 /N 86 JIHRE (45 15 X))
@ CMP.440 £ IZIE D IRV AL, KOV HIL-3 JIHR (55
9 [¥) @ CMP.4050 UL IZHRIE DL/ E e a Ny
FARERNRFEELTND., b~ EEZD L,
TR & AR ORI DORRE 25 2 UE, 22 THIBR
DOLOENHH Z LT s, HITEEO IHT73-D #l
BOE12K) TIHIEE A CERRES L3S 2RV,
FOREPFEE D D) SPA492-493 (HFICH 6D, +
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AHI IH73-D IR (55 12 ) o7 <ALvEMI THET 5
LorEZLND. EEMA~OERICE L CEii T
5, B ETERR L Ul AR AR 220
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IRENTWN D,

EILERH

BB O 7 721X, SI95-5 M (5 7K) D
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BROHEIM)ICRIDHNCHET 2D EBEZHND.
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F7-#ih B (X GST BAAMIME 2 (55 17 X)) OFEFEAY 2km
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Wx 5. —F, /IMAEIED (2014a) DR — U > T F—
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RO LT, ZOfo 0 12 GST BEAEIFE 2 (55 17 K)
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AR 2 (5517 ™) CIEMBRER LV H V8512, GSI 5
AR 1 (55 16 X)) CrEIBRR vE s 012, H91-3
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B EREFE L TWDEE 85 R (55 14 X)), GSJ BEHA
HHE T (& 161K), 2 (% 171X), H1-3 JI# (% 9 [4)
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F BRI I B W TR e MU SRR O R E & 52
Wi L TRV, 5523 X (a) D X 5 ISR O TE Iz
HomBEEE TR PRELTWSELT, T
72 e E A 1T - 7. 85 23 KIC BRI TEFONE 4
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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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Seismic reflection survey lines around the southern part of the Ishikari lowland. Blue lines: seismic reflection survey lines. Magenta
circles:BT1 and YF1 shallow boring sites by Komatsubara et al. (2014b). Dark yellow circles: approximate locations of nearby deep
boring sites. Active fault data: after Nakata and Imaizumi, ed. (2002). Bathymetry: M7006 “East part of Tsugaru kaikyo”, M7000
Digital Bathymetric Chart, Japan Hydrographic Association. Base map: Tomakomai,Mukawa, Chitose, Hayakita, Eniwa and

Oiwake, Digital Map 50,000 (Map Image), Geographical Survey Institute.
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Fig.3

Interpreted seismic sections of SI95-A. (a) Conventional migrated time section. (b) MDRS migrated time section. Top : original section.
Bottom: interpreted section. Abbreviations are commonly used in the all interpreted sections, and are as follows. Qu: Quaternary, Mu:
Mukawa Formation, Mb: Moebetsu Formation, Nn: Nina Formation, Bi: Biratori Formation, Ka: Karumai Formation, Fu: Fureoi
Formation, Kb: Kawabata Formation, Tk: Takinoue Formation, Mn: Minami-Naganuma Formation, Pn: Poronai Formation, Is: Ishikari

Group, and Km: Kumaneshiri Group. Red bold line: active thrust fault. Black bold lines: normal faults that was active before deposition of
the Takinoue Formation. Red arrows: anticlinal axes.
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Interpreted seismic sections of SI95-B. (a) Conventional migrated time section. (b) MDRS migrated time section.
Top : original section. Bottom: interpreted section. For abbreviations, see Fig.3.
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Interpreted seismic sections of SI95-3. (a) Conventional migrated time section. (b) MDRS migrated time section.

Top : original section. Bottom: interpreted section. For abbreviations, see Fig.3.
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Interpreted seismic sections of SI95-5. (a) Conventional migrated time section. (b) MDRS migrated time section.
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Interpreted seismic section of western part of HN74-1-1. (a) Conventional migrated time section.
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Fig.16  Interpreted seismic sections of GSJ-Yufutsu-1. (a) Conventional migrated time section. (b) MDRS migrated time section.
(c) MDRS depth section. Top : original section. Bottom: interpreted section. For abbreviations, see Fig.3.
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Interpreted seismic section of GSJ-Yufutsu-3. (a) Conventional migrated time section.

(b) Conventional depth section. Top : original section. Bottom: interpreted section. For abbreviations,
see Fig.3.
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Fig.19  Interpreted seismic section of GSJ-Yufutsu-4. (a) Conventional migrated time section. (b) Conventional depth section.
Top : original section. Bottom: interpreted section. For abbreviations, see Fig.3.

50



B M ERER ARG R b S 7o A PR ARG o B 08 50 o0 i T M B A s

HN74-1-1 Yufutsu-3 Tomakomai86

Depth (rT!)

GSJ-Yufutsu-4 ) ) '

b Hama-atsuma A.

HN74-1-1 Yufutsu Tomakomai86 .
Mukawa  Karumai
Fault Anticline

NE“Mb” _gj__{r‘_‘Ka"

Depth (m)

GSJ-Yufutsu-4 )

19 (i)
Fig.19  (continued)

51



BB - [ BT - (LA Fkf

HN74-101 Yufutsu-3 Tomakomai6 HN74-1-1 Yufutsu-3 Tomakomaigt

500

2000

3000

Traveltime (ms)
Depth (m)

(a) R GSJ-Yufutsu—5 ' o (b) R T GSJ-Yufutsu-5

Hama-atsuma A.

Hama-atsuma A.
WN74-1-1 Yufutsu-3 Tomakomai86 BN74-1-1 Yufutsu-3 Tomakomai86
] H [ H Ninomiya  Mukawa
Anticline
SW, ‘ NE
= B
Y
A3
A
A

Traveltime (ms)
Depth (m)

GSJ-Yufutsu-5 ! ) GSJ-Yufutsu-5

GSJ FIAHIHE 5 OFFRIX  (a) WP~ A 7 L —3 a3 BB, (b) 18 % ALEE T
B CoWE. FEE R, HUE4 Ol SI2 oW TR 3 B,

Fig.20  Interpreted seismic section of GSJ-Yufutsu-5. (a) Conventional migrated time section.

(b) Conventional depth section. Top : original section. Bottom: interpreted section. For abbreviations,
see Fig.3.
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Fig.26

Comparison between the GSJ-Yufutsu-3-1 depth section and shallow boring data. Top: Survey line map.

Bottom: Depth section. Vertical exaggeration is 20. Red, black and magenta bold lines corresponds to Toya
tephra, MIS7, MIS11 horizons, respectively (Komatsubara et al., 2014a).
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