HEFN AR & > X —ii No.59, Pk 23 SN RO - TERTREIIENIZeY, p.59-74, 2012

AT ARSI S i RIS 51 B S PRE MR TR

Seismic Reflection Survey across the Southern Part of the Eastern Boundary
Fault Zone of the Ishikari Lowland, Hokkaido, Japan
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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. In the FY2011, we carried out one line of seismic reflection survey and re-
processing of old seismic reflection data. The survey called Yufutsu survey line 3 (Yufutsu-3) has a length of 19.7 km and
ranges from the Tomakomai West Port, via the Abira river mouth and the Tomakomai East Port, to Mukawa town. The source,
receiver, and recording system used in this survey were a mini-vibrator T-15000 (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 2.5 m
and 5 m in the western part of the line, respectively, and 10 m and 10 m in the eastern part. Sampling rate was 1 ms. 192-ch
geophone arrays were used for each recording. The re-processed old data called the Hidaka-Nanbu survey line 1-1 (HN74-
1-1) has a length of about 45 km and ranges from the Abira river mouth in Tomakomai city, via Atsuma and Mukawa towns,
to Atsuga in Monbetsu town. The source, receiver, and recording system used in this seismic survey were dynamite of 15-
20 kg, SGC-110, and the DFS-10000 (Texas Instruments), respectively. Source and receiver intervals were 100 m and 50
m, respectively, and sampling rate was 2 ms. 24-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 2 s in the Yufutsu-3 line and down to 5 s in the HN74-1-1 line,
and have good correlation with the surrounding geology. There are three anticlines in the Yufutsu-3 line. The eastern two
anticlines are also seen in the corresponding locations of the HN74-1-1 line. These anticlines may be formed by a concealed
east-dipping low-angle thrust fault, of which front may reach at least to CMP.200 in the Yufutsu-3 line. 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 low-angle thrust fault may be still active.

Keywords: Seismic reflection survey, Eastern Boundary Fault Zone of Ishikari Lowland, Tomakomai, Mukawa, Subsurface

structure, Thrust fault, Fold, Anticline, Syncline
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Fig.1  Seismic reflection survey lines around the Umaoi hills. Magenta line: GSJ Yufutsu survey line-3. 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 of the GSJ Yufutsu survey line-3-1. Green: receiving points. Red: vibrating points. Blue: CMP stacking
line. Magenta circles: shallow boring sites by Komatsubara and Komatsubara(2012). HN74-1-1 survey line is also plotted.
Base map: Chitose, Tomakomai and Mukawa, Digital Map 50,000 (Map Image), Geographical Survey Institute.
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Fig.3  Detailed survey map of the GSJ Yufutsu-3 and the western part of the HN74-1-1. Green: receiving points. Red: vibrating
points. Blue: CMP stacking line. Magenta circles: shallow boring sites by Komatsubara and Komatsubara(2012). The survey
lines conducted in FY2012 are also plotted by magenta lines. Base map: Tomakomai, Mukawa, Chitose and Hayakita, Digital

Map 50,000 (Map Image), Geographical Survey Institute.
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Fig.4  Detailed survey map of the eastern part of the HN74-1-1. Green: receiving points. Red: vibrating points. Blue: CMP stacking
line. Base map: Mukawa, Tomikawa and Monbetsu, Digital Map 50,000 (Map Image), Geographical Survey Institute.
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Fig.5  Field equipments. (a) Mini-vibrator (T-15000), (b) Close-up of vibrating apparatus, (¢) Geophones (SG-10),
(d) DSS-12remote acquisition unit (Orange box) and battery pack (Yellow box) .
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Table.1 Field parameters of GSJ Yufutsu seismic reflection surveys.
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Table.2 Field parameters of HN74-1-1 seismic reflection survey.
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Top: Survey line map. Bottom: Stacked time section. Vertical exaggeration is about 2. Base maps: Tomakomai and Mukawa,

Digital Map 50,000 (Map Image), Geographical Survey Institute.
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Fig.9  Preliminary stacked time section of the HN74-1-1.
(a)Western part of the survey line and (b)eastern part. Top: Survey line map. Bottom: Stacked time section.

Vertical exaggeration is about 2. Base maps: Tomakomai, Mukawa, Tomikawa and Monbetsu, Digital Map 50,000
(Map Image), Geographical Survey Institute.



PR 23 FE

RO - RS WF7eH

SI195-3 SI95-4 SI95-5
« s s sls’s s s s s 8§ s s S s s s s s S s § § $ s s 8§ s s s s s s 8 8 8 8
g 2 8|8 8 8 8 8 8 8 ¢§8 § 8 S 8 8 8 8 8 § 8§ 8 8 8§ 8 8 8 8 8 8 8 8 8 8 8 8 o
28| 8 8 R 8 & 8 S 3 8 R 8 8 S %5 § 8 8 % 8 § 8 S 5 § 8 8 R 8
e - 82 e e & o2 2 & 8 23 8 &8 8 B QR L8 B S B 8L
WNW ESE
-100

Poronai F.

coal
Ishikari beds
Group “gravel
beds

Pre-Tertiary
basement

Quaternar
&
500
Mukawa F.
+
Moebetsu 1000
£
Nina F. -4
]
Biratori F. 1500 E
Karumai F. %
>
Takinoue (ol
2000 2000 |—
2500 2500
e
3000 TR e 5 it == 3000
Yufutsu line-3
SI195-4 95-5
& 9
- 'Bg T \HH[H\\H\\\[\\\H[HI\HHIHHIWH\\\W\\\[WUWHI\HHIHHWilH] L ;,'M
Quaternary ] Ik
?
Mukawa F. g
+
Moebetsu F.
1000
Nina F.
Biratori F. 1590
+
Karumai F.
2000 “@
Kawabata F. g
—_— =
[
2500 E
Takinoue F. °
>
i
3000 —

3500

4000

4500

FH10X A (1996) OfiffFIciD < BIAHIER 3 & HN74-1-1 JIERO R
B AR PER  SBHAIER 3. FER D HNT4-1-1 Opasaie. B 0 E -G 50,000 [N, TSI,

Fig.10

Interpreted sections of the Yufutsu-3 and HN74-1-1 based on the interpretation by INOC(1996).

Top: Survey line map. Middle: Yufutsu-3. Bottom: HN74-1-1. Base maps: Tomakomai and Mukawa, Digital Map 50,000

(Map Image), Geographical Survey Institute.

DR TN W R TR ESIESZE LT
WL CYRED B 10 KT E RO 2R &
LTWa. —J, FEERINREIIZEHT (2007) T,
BZOKWMZNTG VAZSEEHTHS EBDbNS
N, EEOVHUE - BEKE, fEEEORAR & FRRIC) ]
HiEMEIE —EDEE L 5% X5 RIRRZT> T
%. EBONEOZITITVDD, HEWVIEEHIDM
ROREIRDD, St L < HEtd 20808 H 5.

R, FHUE - BRI &P TR e
ZRLTWAED, 0N (BT 5 EIE - BijlE
YY) BRAEL Ta Y 57— g YIRS 2 R
LT3 (RHCEIAIRE 3 OFEETEE). KT
DAL S EHPURICHY) OHE I RJRAIC R
OHF LIBTH L, RN > TELZ> T 5.
U LZ OHFEBIROIZIRZ FllCH S &, P
HUE E i O FAASIE & B S L7eAniEIc, £ Ok



PR G T 1 e I 350 2 OB B

524

Traveltime (ms)

2
1

o

s

Traveltime (ms)

=

R A eroe)

e %‘

e o e e

o ‘\"—‘\‘;’@Zgg\
SEESEN

sea

S

o

Bl HROFIS. LB BHAMIER 3. HER D HN74-1-1 OPu5iA. B @ SI95-A HIFR.
Fig.11 Corespondence of anticlines. Top: Yufutsu-3. Middle: HN74-1-1. Bottom: SI95-A.

MR NSWINELRBZMMDRENS (BIZIEEH
10 RO E V7 D). L7zh > T CMP.1750-
1800 fifix & CMP.700 {3 D 5 72 1 2 {5 30l Wr e
HIZB LM TH s LeEALBNS. LB (H5B
WA IE) DTS ANE T ETRATOSEMCTD
WTIE, P7a< L CMP.200 ik X TldERIC KA
TV LEEZALNS.

MUEE D (2011 T, Rk oM IC B9

B 55T DOz R U, BN 4 OERE
DEVICESEE NBIGEZUHIC XD, SR
HlfR 4 ORI 1050 (i Zls Z ENHL MRS
Te. TOHERFELINOED (2012, ARES) OE/N
e 86 HIFRD ks KL AT TR & NIz IEMER TS RMLE &
mklize 25, BEiEhs (2011) O 10 KR
ENTL D GHAREMEIRIZIE R o T, BT 25
LR 3, HN74-1-1 #l#%, SI95-A KA ELOERID



R 23 S RO - TR DR

TALHEL-YO

12 RAhAE DR EIC BT 5 — D DfRFR.
NE YR OOER, WRIEE TN ZTNRHMOIREORZ VLD, NEVLOZRY. FEOFEEIE I - 8% (2002) D52 K

DR, BIZIEEHE 2 MOz Rd. FXIE 1/50,000 MEXE T (s ,1959), T L, 1960), T
(F2 - {kik, 1980), MRy (Ma¥F - 1M, 1960), MRUE] (R - /MUK - faili, 1959), TiB7r) (¥ - &, 1960) I,

THRITE AT - 5% (2002) 1285,

Fig.12 A possible view of continuities of fold axes.
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 (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).



PR G T 1 e I 350 2 OB B

XSz 11 BICRY. EHEBOMREAZERIIIEIE 1 E
FUCA T, FHSTF BT N TEZN, ZTORHLD
RN SI95-A L)% T ik Lu. SI95-A H
fo> CMP.700 i3 35 & U CMP.1100 i3 D 1 #Hd,
ISt 292 E, &L AFHLRKR 3 O CMP.700
R DIFIAIE S RN L TV L &0 S R 2224
DEITH%. H 11 KTIESIOS-ADKN2 DD
RDVEFAHIER 3 D CMP.850 i3, CMP.450 fif 3L i
MndT B ELTRRLZ. TNbZd EickEaiEh
(2011) O 9 X EH T HET U 7 53 o i
12 KIRY. BEE,» (2011) THAHER 2
@ CMP.1000 i DFEICOWT T o, « - -
IR 1 & 2 ORI H % S > 2 — R
FHEDFFRDIEIC IR > 2Bz (T TIXBHER O
HICH% 9 2) H 5, JLdbfE i< ORMBEDLD
S e HEMBEOERE FICE L TWS. Lizh> T,
HEIC i 2 &, BHg OB, 5HlE 2 THi7zIC
R E N7t &5t < DI S DJELICHAES 2 ]
REMNEZBNS. | LB, ZOBEEINS
BHOMBEZRICEEAE Ao, B 12KICiZ T
OEhE P - SR (2002) ICHECTRBBXT
FRRHITRIR LTz,

S1%E, AMEDOKINET — 22 GO TINETA
Ty NTHEIMLIKGHET— 2 - BB OREAF
[T — 2 Dk A 7z D, B THERS R E O
B, FHCHEBESED X D BDA A=YV I %175 TiE
Ths. THUTKD, EHOIKAMEIEOIIRDE T
ETHAIEEL TV AN EZALMMI LIz, T
NS DIRFTHER I K UK 24 55 O K SHE R G -
BHHEEZOMM & HdY, LR R 5
BRUFMER I OMEZHS ML TITE 0
EZTN5.

RIMEDOFEMICHIZD, E/INETTRT, EEATEY,
DTS, BIAAGS, S/NEEERHEEG, B
OB A ACHRHER TR &/ NBOE RS 5T, dtiE R
ARELR N R, JbE EE ) R R R T,
R HHOFRICZL DTIhEWzEWE iz
BHGEAA, Yra—ard)Lzrr b R &Gt
THEM LTz, RTETHZED ZICHT D, T
ENGHRIRA A - BIESEYERFER I A0 - IR
A AEEERE O SRR OT 571, BXUZH

52 R UTeEERORNKFF Al Z TN Tz, ERdBIfR
RO RIS D DHEZR LT,

SCHiR

REFE = U5 D= - MHIRE - HHBOE - S5 E
- B L - DPESE < WERAR - ABFER
R« SSPIEOC - A EER - HAAER - 1T
M mEUIA - RERYE - Y %% e
f - Mg (0] - A% (1989) HiFESEh -l
R LD Tz O NREE D7, SCRRER
AT E FIRSEE RN ZEMCR . No.A-63-
3, 163p.

TR (1959) &/ 5 750D 1 MBI | Jkifi
ERIFET.

EI—E - BiRE R (2002) AFHEEEE - SiE
R Pu R DRTETERSIE I B B B DZETE. Tk
JE5E , 22, 63-66.

Kato, N,, Sato, H., Orito, M., Hirakawa, K., Ikeda, Y. and
Ito, T.(2004) Has the plate boundary shifted
from central Hokkaido to the eastern part of
the Sea of Japan?. Tectonophysics, 388, 75-
84.

IMBRHEF - MRIFEER (2012) R—1 Y JIC X %5
VPRI OTERGE . P 23 G R
OHE - FHKEF AR WEBARRS
> 2= (ARSI,

A - & 585 (1960) 845, 51770 1 HiE
B, AEHEERFE T

MEFAM - HHIER (1960) Fok. 5 /5770 1 HE
e, I BT

EREfE— - /NMUNER - A= (1959) HEEE. 577
530 1 WE X | JLEER ST .

HH & SRS (2002) TIEWTEREM T > X
Wy 7] BERZ MRS, DVD-ROM2 #4,
60p. X 1 %

R FHECST - (RS - BPHEZ - LRI - Roa R
(2011) AFHEHLEGRETE T - 5B e 72 kY]
ZERE. T 22 FEIRFIOME - 15k
JERRAAEM IR, MERERR St > 2 —d
No.56, 85-92.

PRk Eb K - P —R - 2R - s - )1
T (1998)  E/INKGT EHADIRFETRWE. 1K
10 R AT S AT A GRS |



PR 23 R TRFRBOMNEL - TEWTEERT SRS

T aEE | 63, 323-324.

PESERRHR A IIZEAT (2007) R H B 47 o
TEEIME S K OTE B A AR YRR
X ST AT OB NN - FHTEAR A BUR R
No.H18-8, 35.

FMBAFEN ] (1973) WA A7 4R EERBEMI G - RIA
A EERA AR IR TH e Sk
i #E. 18p.

AIMBAFEN ] (1975) WEFT 49 AT - RIRA ASL
HEGR A ELEE PR R [H il s 5.
19p.

£ (1987) WAFN 61 FEFEEIN A3 « KIRAT AIE
AR A e LA D~ Ry i
. 36p.

A E (1993) PR 3 FREEINAIH « RIRA A
TR A e R R [ k) SRS
. 25p.

AT (1996) R 7 FEEEEIN A « KIRAT KL
AR LAY I IR
&, 35p.

R - S (1980) Tkl HiE. Mk
IS (5 /i 1 B |, HEER
AT

LRI - BOEREM - BIHES (2011 E/NUELRL
O RKGHEHERE 7 — X FLEE. SRR 22 4R
IR O - JEITE A ATy, A
it > 2 —dl, No.56, 93-111.

(L CTRTHE - BT o - RO RERM - REEN (2012)
MDRS {£1C & % 55/ 86 JIFR K GHE T — 2 D
FHERT. TR 23 IR ORE - 1Sk =R
BEFZCI S, MERHERG 2 —dHl Rt
ZERE) .

(s — (1960) i) [[Hsko e, His B A7
% (5 H0 1 HEXIE) | I FR AT
RERREAR « (LCIRIEE - BIFHELY (2011) FHEHE

WIS BT 5 RKGHEHERE. TR 22
NI O - JEITE ARy, R
et > 2 —i#E , No.56, 71-84.



