MRS

HECETEHGRAT 7S 58 54 5 P 2943 H 27 H

REPORT OF HYDROGRAPHIC AND OCEANOGRAPHIC RESEARCHES No.54 March, 2017

T Bl VU AR A 0 3D g

RO, WEH TS, IR, KREWA D

RIEFIE™,

3D bathymetric image of the southwestern part of the Kuril Trench and its vicinity
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Abstract

We interpreted submarine landforms using anaglyph images based on 150 m DEM (Digital Elevation

Model) processed from multibeam data collected by Japan Coast Guard and JAMSTEC in the area around

the southwestern part of the Kuril Trench, from off Shikotan Island to Erimo Seamount, and made more

precise submarine active fault maps than those produced by previous researchers. Reverse faults are

mainly distributed along the northern margin of the Kuril Trench and along the foot of continental slope,

while normal faults are found along the boundary of the submarine basin and the outer ridge off Kushiro.

These faults are considered deeply related to large earthquakes on the plate boundary between subducting

Pacific plate and Hokkaido continental mass.
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3D bathymetric image of the southwestern part of the Kuril Trench and its vicinity
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Table 1. JAMSTEC research cruises that cover the area
of southwestern region of the Kuril Trench.
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Fig.1. Track chart of JAMSTEC vessels around
Southeast Hokkaido and off North Tohoku
vicinity area. JAMSTEC five research vessels
are shown by different colors; R/Vs Natsushima
(red), Kaiyo (light blue), Yokosuka (green),
Kairei (blue) and Mirai (orange). Contour
interval is 1,000 m based on ETOPO bathymetry
data.

1. JAMSTEC M & % St of K3 vf ~ ki
TE T BN 9 T O g I M T AR AR . 5 o
MM E By R (2oL %] R, [
W9 K, TXZ9h] Rkt [2vive]
H, [ASW]R). SEHRERIE 1,000m T,
HEHIEZ X ETOPO 12X 5.

PHRINTYS. EMMOUEERDO ARy 712D
WU, - (2013) 10X BAY, FRUMBICHE
FENLEIL, 201441 TASW] KT [Hw
nw] T [AxZ7 bE—2 (Swept Beam) ] 3%
WINTPEREEIC S22 THD. [AT
FE—2a] LIIHEBRE—2T7+—3I V7T, MK
DIA—A VT LYY F U TORBEHIEL, VA
E AR YE — A2 %%k 2 iETh b, o
OEBIZLY, MEHFHOLSDEIZXE TV b
TV PDREODENWY, HELT— 5 WS
WL o7z (R - fb, 2015). S 518, WG
Y= 2B 2 f5IC 2, RIS T HIRL WA Y
ZMERESLN TV D,

- 134 -



Noriaki IZUMI, Azusa NISHIZAWA, Daishi HORIUCHI et al.

AT JAMSTEC O L LCid, Hhih
HEHRAEO—BE L CEKHIE T — 7 B s T
Wb, Bl ZaE, 2000 4E o> b i A R & #E T 5
% PR A D KB 70 Hh e 5 HR AT (P - A,
2001), HEEEILOTEAAA I Mo i R A
(KRF - M, 2002; Tsuruetal, 2005) =, At
MM B HEA T — ¥ 3 v EHBOHEH_S
NY) AR EDRREIN, WEBET— 7 BB ON
TWhb. 2 Tsuru et al. (2005) Tid, [HHI#
FoORMZEEZR Y, RAALHBILICHEEI NS
WG E) R KA O REEEZ R L TV 5.
B, ARAICHE, Wik 7 7ERHERED
FMEN TV LREHHICB T 2 SR EHDE= %
) V7R 23 4E (2011 4F) HUAb 5 RS
MBI L 2B iRD 720, HEROFZICH
CiHl# &5 X 9 7% Timelapse & 2347 b
5 X912 57 (Bl 21X, Fujiwara et al., 2011, -
fi, 2012).

JAMSTEC #if il THUS: L 72 Ml 7 — 7 1220\ T
(&, AL 2 AEERRE LRI OWT, S
yu— FH»Piu i< dH 5 (http://www.godac.
jamstec.go.jp/dataportal/viewer.htm). i i ® F&
BEEHRTH LMK, 7 V— XL E— b, JFAH
H—B Wi ts 3 AR il T — 7 X— A% A
I (http://www.godac.jamstec.go.jp/darwin/j)
WCCAMENG, WIRT—71%, mEFzv 7%
7w, LNV 6 BRFEFIRLTw5 (http://
www.godac.jamstec.go.jp/darwin/explain/1/j).

AT, MmBE7I7 72 ML, REMHEOE X
PR EOMBEEMZAT o LB L NV DEW»
7= (LW 3PE) 2V

3 ¥l DEM E{&DIER

AREE T, KT 2 RERNICHERT 5720
12, S FE THE L2k & FRRC, 150m 7)) v
F DEM (Digital Elevation Model) Z#4R L, Zh
£ 250 m 7)) v F#JE DEM (A, 2000) % &
Rf b, BELIE SRTM3 # v T, DEM f@#r
> 7 b Simple DEM Viewer® % W T 7+ 271
TRVER L7z, ZOmig % RO ZEh G L[ L

PR CHIE L, 3R HIEMAT 2 17 - 72, 3
Mo DAL 2 5 LLR O D i3 Je O g v R T
T, SV FE— AT —F P RET HHPHD
Ji < Rl 2 MBS 25 BT E Lho .
iR DEM 2 5 € I E N O3 o H I 1 6f i
ST, FRMR MR OR % 5 I 2 /ER L,
T 7)) 7 WHARA O HEE U 7 T WS R KB
TRy ZFLA LT

4 TEBEAVOEBEBTICETZhETO
i

KFHET L — KT L — MIIEAAATY
% T 155 T OO T VU S0 SR DA I T, RO D E
PERICH T L — MR L EZ N LY 7 =
Fa—F (M) 8HiIEOMBENVLhbTHEL
TBY, TNHOWELR [THPOME] - [HR=
WOMGE] LIFATVWS (HERHEZBRES, 2004
70 &), 1839 FF I T 2 & R BT BRI % HF
O LRSI N B HBEOR, THEMTIX 1843 4 (M
8.0), 1952 4F (M 8.2), 2003 4F (M 8.0) IZHuiE
WEAEL T, MEWMTD 1839 FEDHEIT,
1894 4F (M 7.9) & 19734 (M 7.4) \ZHUEDF
A L7 GEMAZHES, 2004 2 L), 251,
T OMRBWIINTTWEMT 7 7 ZAD—]H
DS WT L — b HHEE S5 HEDT 1990 4
PIBElcemiskshTwsd (MEREEES,
2004 72 &) A%, TROLOMBEOEFRBIZLT L
bREIN TR, — RIS, FL— MEROK
WREIE, 1HokEm (7L — MERmH) % 8E
L CREBRE GEFE) OB IThbhTwbas,
MENT 7 (-, 2011), HARERE (R - b,
2012) 7x & O HIE O G 2 AT A 51X, REMI
FHANAZHFRE R b T 7 FATS 5 MG T g O 1%
PRI SN TS, HE-T, TRBEERMETRH
WD Rz TG W O S PR, Zh
OEFELHEOMELHO NI S I ENEET
5.

Wgesr RMITIC BN T, <V F ¥ — A HIHERED
BA SN D UE O HIEAI RO & U TR
(1962) 12 & 2 S & i i 25 JE 3 0 2 G AR B R %

- 135 -



3D bathymetric image of the southwestern part of the Kuril Trench and its vicinity

b LA LTI & - T, KRS G-
T D5AT L OMEIRA OB EMET ez b o
BT ONDL. F72, &I - Ml (1975) H3EEEN
FEHET A AI vy TaT7 7 45— %Al
BT ORI R R IT, EBE & Y
BEORMEW ST Lz KA (1977) 1291
MOMEREZ A 52 FTRL, MEEELTE
LHOTW5.

PEEah -l LARZT (1974) 25HliEpg e =7
H BRI X o TP & # 28R 7% 2 Mia) L
KBERHAN AN BB 2 3 30T A% 3 B DL AR S
HIERIBHLTWS, 1990 ER D% DS,
TIVF U — AIERIC X A T bR, B AR
2N (1998) 12 & o THIEEM O 20 m MK A
fER S, Bl ZHIER Y =7 A ¥ Motk x b
CACHET TG O W REME SRR S e

LAY (2000) (&, KEESHE TFE O 3200-
3300 m FIH [ & AFpIRE LR o [ 25 B 3 - 76 e 7
FEMOWECTHT 5 2 &2 Lo 2000-2200
miZb 3DODMEHPFIET 52 & ZiRHL 7.
X510, #ERRT (2002) 1, BEEMpCI7
N X B MRS Z AT, BEMEE L ORE
72 g H I B & B RE E X 2 R L, TR 2 i
R BEFEHE IR E T B ALV -1 A 1A O K il <2 W g
WCEBERERETEL TSI LWL
W27z #ERET (2004) TlEX, wVFE—2A
OB E LB oSS h it i o v
IR D FE L WIFERHIER 2 $ER LT 5.

% 72, W ERESE B ERERE  (2005) 1%, =<V FF ¥
YANVHERA R L, KR TH» S T8
WE DT COME LRI L 72,

AETIE, EidolEdah, JAMSTECIZX 5~
VWFE—LARHEDOHRDZ CHHL T 5 D,
150m 7 v FDEM IZ & o TR E 27 F 27
) 7R, EORREBESPOFMICE S X
52 ENMRETH Y, JERTEL K L THIE#
WrOMEED BN LD TH 5.

5 7FTYIJEKRICELDBERTZOHE
Fig. 2 (a) 1, SR OMEN SR THLHTE

YT T VG i S O 1 & TR 3 72 D\ H AR O ki
R & A VK OSHAR G & B e M & R
Lz7F 27 7HETdHsb. $72, Fig.2 (b) i,
Fig.2 (a) O#EFHOMEEIIES % 200 m FEEMHREX
WCRL72bDTH 5. MELEMDSaFHEOM
HOUWHR TNV T E— L F— ¥ DVRET 5 #iH
R, WHEL VEOKFHET L — FOWEIZIE ) A4
ADLE NG S B Y, T % MK ot S R 7 Hb
Wbd5s.

KT L — b OACVERFR IS BEE 1 1L A3 BESE I
TR T L — MCEZET A2 a5 mi L, b
HORAST B, BRSO H AR L 2o TV 5.
Lo L, T-BEELCOMBEY OREIZ, #Hik
JEE VA S 2 B 1 11 o) B 0L 40 B 45 43 % T
HHE L TW5b.

RN B B T B 5 S H T O I RRIX
5% Fig. 31/RT o T il v P R R A o U %,
MRS, 1) KFEFL—=), 2) TU5—=54
R, 3) TR, 4) i e A R, 5)
REMIRIE, 6) 77— v Y, 7) BeMiybEs,
8) FEM, 8 oMK L7,

% L OWE a5 G LIRET, 1998 72 &)
IS, IR AZ B LTI BT R
D, FEICERMIRN & R SRR OB 2L 3
5. HEPERTZEBISEREAE (2005) 31T 5 72 = IV F F %
VAVHUBRER R L GbY, EhEhomar
OREEN R RAHC L L35, LR
DOMTHNT T, ML OFFRL & R IE TR R 3
D DOSAFIZ DN TEIRT B,

51 #BEFLOBEET

Fig. 4 (a) &, T SUHEVERICAIE T 5 B
& ZDAITHLTE 3 2 KB B3I & > T
M SNLHERO T F 7Y TR THL.
7z, Fig. 4 (b) X[ C#iPAD 50 m FRMRIXN
TG & KB - TR ZRRALZD O
Thb. WU LI HERBHIZ, APl (2002)
EIZE o THEIER SN TS, i & &
Z 6 125 i i s R A AR 1 W iig LA S TR Aok
ATWD (KRE -, 2002; Tsuru et al., 2005 7 &)

- 136 -



Noriaki IZUMI, Azusa NISHIZAWA, Daishi HORIUCHI et al.

Ell° E147 HEEY E14 Elaf___El48

=]

P Al

MK " [] : ; - _,__
& 4 =
ol | ]
i g o Fig.12
- ' i I} £ Memafs
L | !
g kst Mg
froronn o8 e I 2l HE?
Bie's ;_. ¥
it L :. . -
e el
K =
i | i -
il Hiroa Spar ”"‘!m.r' If"'w
ekl | . T
| I L _ | 1 innmg-Hiroa Spas o
fo ] o g1 Erma Canyon
e Hidnks Trough i 1
Iy B I Erima Bpgk ~ L0 L
I"' F|;,l 1 {_;"" :_l;..‘: .. L
. X Tajan b;uh: 1| Sealmunt
\ | | i ] £ J"‘“ 4 _ :
ATk B 1LY ! Sor—t i £ g ey _.} EE | a2
L ‘. Erinin Seamount 7 Ryalu-Daini Stamaunt
E-‘:_ﬂ_f'__""f' 3 O - 1,: A g }H.'r;'n.i.nrﬁrll:ml Segmnunt x
1 '. | % o | \ I I' R ; : {
T K | t | Skt Esburpment
eyl __'...__I e e W 5y ) -
14 FE MI"IFE MY TE MY WE A OrE 1.0 1] B 0 E

Fig. 2. (a) Anaglyph image of study area including the northern part of Japan Trench and Hidaka Trough (top). (b)
Bathymetric map with names of submarine topography and locations on land (bottom). Contour interval is
200 m. Boxes indicate areas for detailed description of submarine landform.
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Fig. 3. Classification of seafloor topography around the Kuril Trench in this study.
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Fig.4. (a) Anaglyph image around Erimo Seamount (top). (b) Bathymetric map with names of submarine
topography around Erimo Seamount (bottom). Contour interval is 50 m.
(Red line: reverse fault, black line: normal fault, broken line: inferred fault, brown line: crown of large
submarine landslide.)
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Fig.5. (a) Anaglyph image around lower drainage of Kushiro Submarine Canyon (top). (b) Bathymetric map with
names of submarine topography around lower drainage of Kushiro Submarine Canyon (bottom). Contour
interval is 50 m.

(Red line: reverse fault, black line: normal fault, broken line: inferred fault, brown line: crown of large
submarine landslide.)
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Fig. 6. (a) Anaglyph image around middle drainage of Kushiro Submarine Canyon (top). (b) Bathymetric map with
names of submarine topography around middle drainage of Kushiro Submarine Canyon (bottom). Contour

interval is 50 m.

(Red line: reverse fault, black line: normal fault, broken line: inferred fault, brown line: crown of large

submarine landslide.)
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Fig. 7. Compiled multi-channel seismic records in the southwestern part of Kuril Trench. Modified from original
records by JAMSTEC (2005). Blue arrow indicates the location of reverse fault.
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3D bathymetric image of the southwestern part of the Kuril Trench and its vicinity
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Fig. 8. (a) Anaglyph image around upper drainage of Kushiro Submarine Canyon (top). (b) Bathymetric map with
names of submarine topography around upper drainage of Kushiro Submarine Canyon (bottom). Contour

interval is 20 m.
(Red line: reverse fault, black line: normal fault, broken line: inferred fault, brown line: crown of large

submarine landslide.)
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Fig.9. (a) Anaglyph image around continental slope off Kushiro (top). (b) Bathymetric map with names of
submarine topography around continental slope off Kushiro (bottom). Contour interval is 20 m.
(Red line: reverse fault, black line: normal fault, broken line: inferred fault.)
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3D bathymetric image of the southwestern part of the Kuril Trench and its vicinity
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Fig. 10. (a) Anaglyph image around continental shelf off Akkeshi (top). (b) Bathymetric map with names of
submarine topography around continental shelf off Akkeshi (bottom). Contour interval is 20 m.
(Red line: reverse fault, black line: normal fault, broken line: inferred fault.)
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3D bathymetric image of the southwestern part of the Kuril Trench and its vicinity
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Fig.11. (a) Anaglyph image around the area off Cape Erimo (top). (b) Bathymetric map with names of submarine
topography around the area off Cape Erimo (bottom). Contour interval is 50 m. (Red line: reverse fault,
broken line: inferred fault, brown line: crown of large submarine landslide.)
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Fig. 12. (a) Anaglyph image of the study area.
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Fig. 12. (b) Distribution of submarine active faults in the study area. Contour interval is 100 m. (Red line: reverse fault, black line: normal fault, broken line: inferred

fault, brown line: crown of large submarine landslide.)
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