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1. FC®IC

AU EIWEXIE, TR R AT 25 AL vE 7 i o
BREGZ BT 2 AN o—BRE LT, WERAAM
[EREA] (SBEEFEME (4R, 1,821.6 b ) &#H
W T E i X I 72GH4 A (199446 H20 H ~ 7H29H),
GHO5 it (1995 -6 A 19 H~ 7 A 28 H) , GHO6 AiitifE (1996
FE6H21H~7H30H) & U'GHO9MT ¥ (199946 H 25 H
~8H3H)THELNET — ZITHEDWTHERL 7. HEX
O, HANMROIEH42°05 ~ 42°50, HFE138°
50" ~ 140°20" ({H FHIHR T2 dE#E42°05' 8.9" ~ 42°50
8.8", HUF138°49' 47.5" ~ 140°19' 9.1") T 1K), ¥ L
TR WG BB T AT 20 J7 53 D 1 KEEMME O FAR X[ W IR
B ] (BXFESH6325%) #HIFHM E L THW .
[\ UG o £ EHERIXI A 1E A 2013) 12k » TAK S h
TW5, &, ATHHZEO XS R RR TR L 2.

2. A OMRNTT

Mo, PEEEEE A FICWBEICATE L a8 o EhE L,
WIEOHEREY R A A FREBUT BRI S L T > 72, PR
HIIH 2 ~4 4L (174 131.852 km) BFEORKTIRD
HEIZIB-> CE2R), T T7H YV ESEHRET DRV VT LF v
YAINKTIFF o v 3V AREERE, 12 kHz ¥V
N — A PIEE (PDR)ICK 2HE, 3.5 kHz 7K b &
7a7 74— (3.5 kHz SBP) IZ & % & 7 R B & IR 7L,
7Ta b VRN X A& IIHE RO LEENH K A E
JIHIE %47 - 7=, W RIS PN O 5 SR IR 5 1349 4,800
km T, ZD5BVILFF v ¥ 3L HBEREIFRIEH 260
kmTd»%. HINIZGPSE a5 v C #HFHL 7.

GHO4-96MfiiED > ¥ 7' F v ¥ 3L HEHEEIZHI 10 kt
DOAGETHIEL, 250N MERI 7 42 1900 C 12120
MIA YV FDOF v /3 — Ewave shape kitEEH L, BN

g "

91,500 psi (89 105 XUE) DFEEZER % 8 B CHIR S &
72, REHHEARE LD 150 m B THML 7204 F o
T+ VTREL, TVvTEe I a2 —-%dEL2ESEME
THREWIH 24 A =Dk 812, TUXLGEHMHRT
gLz, 20T — 4%, HEEET - 20Y 7 b EH
WCONY FISZAT YN E =74 VBN & 21T - 72,
ZDEHIZ L TR S Nz RS A b D L5 1910 53 g 13
30~40m ¢, ZhEDHEOBOREZINHETDH 3.

GHOO Wi T3y v /L F v v A VHIBEBEEDONH DI,
8 Kt THIE L, 355 L HA VFDOGIH v 1 BEEKE
L, 6F ¥ VIILDAL) =3 —TREFEL7T— & & HEHE
HTF— AV 7 b EHOWTIEAS L CRAWE %572,
Gt Wi L oo EELT RO S3REEIE iD= 7 4 v LRI
CTh3.

GHO4-96 iTiED 7 L F F v ¥ FIVHIEERAIIHN S kDM
HMTHEL, 3BDFRIL MBI 42 1900 C 12120 317
AVFOF ¥ yN—EEL, K[UER1,700 psi (B 120 K
JE) DEEZES AN 10T CHRIR L 2. KEHKIZ 50 m [
BOI2F ¥+ Y F DN FR T+ VALY =9 TEREFL
FU AN L 2. B ohe T — 23R A T -
SUEY 7 P EHOCT1R2EA L TR E 5725, 20
T RAEIZ 100 ~ 150 mPEETH 5.

IS DORMWIT — & & B0 RIR L 7-48, Fu
7o OB I 19 TR T T 22 D T, ARHWE X M OV
T, HEOEX ROHW X 3§ N CHEER (F) cig#kL
T3, 3.5 kHz SBPTHAL N2 WL 2 ~ 3 m DR
EHh, REHERMS AT 255 03WE TR tm £ T
DHERRRE R TERNE 2 BRIk 5 08, WEHERI O 540
TR FTOMEIIZEAERZ 2., ATk
RABERHFHA THEE T 10 ~ 30 mD B HEE 2 Bl ke 7-
23, RHEE TR T OWERHEIIE L A EBSH R h 5
2. ZDRe, KAWERIEZT 7 v %& H 72 K5 Wm0 s
W TIER L 7=

AW O IRAI & U CVail eral. (1977) 1246V,

"R - KIUBFZEERM * Corresponding author

Keywords : HAUERG, YhoaR, Wikd - /i, #rss =tdkal, Wl



% KO & IR & 2 A, RGO AR BA T & 7
T A RBTH ABER & L CRBFER D &7 -7, 727
L, HVERESE? BT, KESRE W0, K% i
MBS 5 2 L NIREEARE S b D, REAZTTEL,
JE R R0 AT O FE B B L 7z, A B X P C Ui
WERBFEOHEREZEBERY 37— 21355 Tk,

T 72, WU D IR ROV O A3 I H A B 52 R AT O
EHIE 7 ¥ 2 L 7 — 2 [M7009 46 1 38 76 38 | & OV 5 1F 4
(2016) DGR & BEIZ L 72,

3. JEADIIE K U HE

AE¥E3E D Ve 13K E 3,600 mE#E A B H AR DA

N0, Z OB HAREE A 5 1,000 mPL_L o & % #H
DB R AN R & 300 kmBL E3dE S5 (G 1IX).
SRR R LI HED 3 AYERI 3,360 mO> Bl
ﬁﬁﬁ%*ﬁ%lmom@ﬁﬁﬁﬁazwﬁﬁmﬁﬁﬁ%
KENTWD. 2 b Oleh & O JLmE T O
F%#%@m@%@#%%ﬂfi%#swmuimmm
1,500 mPVROWBIEDIEN B, —J, EEREOKEL I
5 FC Ik & B 5R %M@@ﬁ@ﬁ O K PE
Caphmi ST 5. Wi HICE Y % WLEEI T
AR ORENERL 50, 2 OFH O B Goik3 ARG
13600 mLL F T, %ﬁ@%uﬂvﬁﬁkﬁﬁokﬁﬁﬁ%
BT T3, BEE &R < Wi Fi23E ko
BEREDRDH 5.

H A 2 T T~ o T S B K I &k > TR X h
7o & F O T d 5 (Hirata er al., 1989 ; Jolivet
and Tamaki, 1992). IZIFAKPLEE 1 ~ 2 HWFRE OHERE
ZEbh, HBOBEEIZ55 ~ THEE T 5 (Tamaki,
1988). 2 O B 0> B Friif 5 13 255 DU AT 0D 39 W o DI e 1 = &
TR E N2 U ORSE M O Bt ¢, Wi i i fE
Doy AR DO Widin e &, B RRE S REET 5 (B3 X)
(WA - i, 2002 ; #IEA, 2019). BEHEEASAR TN
@ﬂ@ﬁ%%#%ﬁ&ﬁﬂaﬁ@ﬂ®ﬁﬁgﬁ@%t s

BOIEL TV B, BT RS 5 WIS Ol
Eﬁ%u,ﬁt@ﬂ?%ﬁ%i@tﬁgﬁméht%ﬂ%
WAL, —F, WSO MM E 3 5 W TR
TERIO W R A S 2 5. BRI O WL I IE H
KUWFG & S HERE A L, ke LTl Tnwa Z
Ens, WREEE AARBEO—HTHr -7 ELbN5.
1989 4-1Z1ZOcean Drilling Program Legl271Z & » TAHh
BN WS % Wit R AR CSite796 2MEHI S 4, R
1 v 7 1 DL R oD HE B AORE 2315 5 Ty B (Shipboard
Scientific Party, 1990). Z OHERMIDHHTIZ& T, BEH
Hid 2 —eg4 P EFORBENRICEEEN LN &2
S &R, BEFTICIZIERIS T & - 72 WU RS A 4 DU
ISR L 22 & R X h T %, WG BT iE %
BT H I O W A3 A U, @R TR & Bk
LETTWB Z AR LT3 (5, 1975). 1993 AL
AP, AR X O VLG SR K ONBLTLSS 4 5 ik

v

KO Qb & EZ Rk & L TF4 L 7= (Tanioka et al.,
1995 5 BEAF - HOHE, 2002 5 FRIE A2, 20195 F M- Bl %,
2000). HGiE & 0 S IR S T LU (i R
12k > TR S h Bl AL T b, 2Rt
ISR 6 2 OALPE IR ORI IZ T FT DI O £ <
DKWLDR AL, Z OITEIS G AREE A mO B 2 7 ifi
DR EHTWEZ 6, i ISR Eh 2 klLrE
fFEN, TOBRMBELTWEZLARL TS, HREIHEH
WLRED K& LT, FIFRE, EEREXROEE/ NSRS 5.
BEsk O K & 0 mE vE I O JbiE e P g, SRR
AR E LT, dEEodER Lt & oW SR IZIX 5y
END UNEEAHME, 2003). WFROMRE AL LTIl
HASKER 7y % 3D, RIS,
EEPEOR ISR EmMA 5 1,500 mD1tthA 5 7
D, HRBUCEL 22 dH 5. WM& OVIHIRHEIC
RRNEVEI A B B, (i TS A R O TR R A
1K, WA S hH O kEERE» SR D, IO
W S KM 2R FT T AR O HERE, SERTH O B R HEREY
BENGAT B, & RO HERE ORI b A
BEFOECFRD 513 ()1l - KEH, 1968). FFILiod
mgﬁﬁ%xﬁﬁﬂﬁﬁmeﬁﬁg'%@%@Am%ﬁ”
g5, FHRBROOWERITE, BEEEtmO%HE
ﬁﬁ@@&&ﬁ#%ﬁb,@ﬁbfué LERLTVS
BFEZ AL O KA R OCHERUS L 2 h 6 108
%% 5 A BAERPIRCE A S L L, Zh 5 % o it i i
DKILEFHE it S BERT I O DA % & DR
&Ukm%ﬁﬁTEAT%5@@Mxl%ﬁ N5

B SN EICAS Bbh b, HREEOR
éﬁnﬁilﬁ%w nﬁfééwﬁmmmﬂué%ﬁb,
ZOREENE570 mEEA 5. 2 LIT OB R H O X 75 i34
REIZK > TTI~ 11 DOMmIZX 73 Eh (RIEA, 1982), ik
R DR K FRAR 2 7 — ¥ SeD Bt e hi s 12 O LR 1Y
HT130 m, EHATIZ68 mT, JLILWEICY > TEE %
¥4 (vt - BTH, 2001).

4. HEXIFEHN ORI & e R SRS

HEEIX O T R4 1 S B 45, PRI 1K T 3,700 m
K%?%H$ﬁﬁﬁmﬁb,%@ﬁ%ﬁth@ﬁéﬁﬁ@
BB UL I AR BRI 0 WA L1 R 5.
BUR I & Y B O R DI, %%Ti% SR
DO & & AKEZ3,300 mEBA 2N, BB EES
ESOO IO R CIEATE600 mdk D% <, MO W
AL TIEATE900 miz3ES 3. WIREIETE 7 & S i
T 7300 B4 12 3,000 mBL_L 0 HiE & H5o 2w, AR
BRI D 2R 72 2 & 2RI 3 LY 2SR C & 3.
BURE LT A 30 & H 5 I OWEES <13, RRREE ., 5/
WK, R &L AL — R NSk D v e
DY T



FE Y

KU A B ML, AEAOHFELETH S - K4t
Wrii DI EED N T, HBEMRE Zh & B O P, QsH,
QFE, QbEIZXF L7 (BB4X).

KGR OWEREITFIE, WERE A 2 B BB RO
ZThEEYHREE % Thir oM, PHE, QEiZ, kil
FIIVm R &V iZIX 7y L7z (4 X) . Vm kg i3 4t
BAHER A~y v FIROEE DT, MEBU EOMEIZA Y
5y IAREETEDN S, AKX ORI T HERERE O
iﬁ%ﬁ&f%éﬂﬁﬁﬂiﬁ%h&#ot@ B % 10)
Fﬁ#%ﬁﬂ@r%ElWHT2m@®ﬁf£%t¢ﬁ
L X5y % — MM L U C A 7=, BUGLHESE & H AU D4
RiZ, ARER OIS 1.7 kAL S5 O B0 R AHHE T
HEH & 11 720DPSite796 D& R (Shipboard Scientific Party,
1990) & O3FIZIHED N T W B, Z OHEF TR T 465
m F Tl N, B S %P X coREEm 5
ENT D0, VB REE A EHE 20 i 58 o B T 320 X
Ni=7=9, W O & BRET O R & OIS 2 8 55 4
BoTiEEh ol RWEKOERIZ Y 25T, HHlrft
WO ST % RN RRET U, Wi & BT O SR R
®, Opal-A/Opal-CTER I Y T 5 50 411 % M= & Pl
DR & L7~ Opal-A/Opal-CTH: R B & #1521 5
ATREME DS B % 23, %nuﬂ@ﬁ%@%rwm EHT A0
BREETH 2 Z L&, BEFHITIZIE—EDEE TIAL
Tél&&&#%,QMAmmuﬁﬁﬁé@@ﬁﬁﬁ&
AkEsEHML . Ak, FEAPEEHEERERX T,
LG RE & O S O R Ik T A% B R L R S 3 0 &
D, PEAVPEREINZLMRL, ZOELERE LT
TiBAEP1RE, LEi#fZp2lge L Tw5b. AMEXTIE, B
Diigsg & 0 BN O FHki R N0 BIAL BELTZED
BIREUER BT 2 Z L RRETH > 7272, k%P
L7z QEEFICHEIBIZIA S L, HWIEAIZIEAF
IZED A, FEIEEMERINAKRE L A &N RHAIAL R
Woh, WTEEESER L 2o TH B Z &
EZRLTW3.

MJEIE AR 4 78 5 g T, RS NER IO TS U
[ A RIES U e ﬂ#@ﬁwﬁﬁﬂﬁwﬁ
WAL IR S, PRIZIZITET AR E 25
50, MEEES K%i.ﬁﬁﬁ%@%%td%m%ﬁ
BT DEEELONDN, KHWTH O S REELL T OE S L
NEVEHEINS 2D, QBOHMIIIFLEALERL T

KO, 20 kD EREFX OGS, AEXEHAND
HEREIR B DERICK > THRIETE T AW Z L IC/ET
BNENRDH B,

6. HE

AWK, WESO H ARG, B0 % & & R

7 O MO T B AL D 3 0 ORBIZ K5 L 72, ﬁ

Giiisg & HAMES: & OBRE, AW 5 158 O
PUEE B KER 3,500 mfiE e U, WRiEE L S5
AR & 0D 358 13 8L e i R e 0D PG 0 g o 0D 3 W o e OF B
Pl sF oI E U7z B3 X).

H A 28

AHE X O PR IZ 1T K EE 3,600 ~ 3,700 mDIFIFF-3H 7%«
HAWENIAD 5. HEIROHEFEE_ LB OPRE & OQRE IR
JeE & AYHARE C, RO M PN O S5 AR T &
5 CGESIX). QRIS & vk % b TR 1 0.1 B LU
T, PEOEXIT1.0 ~ 0.7 WIEE, ZDREFEEIZS5.5 ~ 5.8
BT, MifIZEEMEARI S 5. MIEOE X35 B
IR AL 5 K5 ICHk L, mATLOML RIZET 3.
BHELBOEE X6~ THREET, RIEZ0HFH S VIIFE
FHNEL %85,

AHE R AT DAL 42046 (HE D H AR WA © VLR
DOPGEAEITIZNES ~ 15 kmFEE, & 100 mEU T O#E
DOBEZDPNHAHEOR LITWr iz 53 5 CE6X).
ZNOERMEALICMEL 2 BIRERDZ L d 55, WikkT
BB EoKLED~ Y v FAHRBERE -0 L
IR L 72, Z OO IERE42°40" (985 5 FEMIFI40 kmi
bz, HARMEZ L BRBHOBRIZH-T, W0~ 15
kmFE B DA% %2 7 72 PR R 5330 kB B3RS 2 (GBS X).
TR T2 P IB LT O @ A EIE AT 7 G % 1 - TIfAl
FHRIZZEE T 55, EX0.1~0380QENZDHEHE%E
Mz koo 8y, FICQRERMPIcEL-Z & ERL
TW5, ZOBEREGE IR ICITIZEEA TR E W,

2RI 2 51 D BB TR — W R PG 5 1 D 6 W g & R
MEE PR FE L, XA 200 mEL T OREE
PAECTHS EETR) @R, 2019). Z OREEITH R
DWW EIZ L > TR L Tl b, AHVE X V61 oo &P 4+
Nl 5 (3.

Z DR & FO B & OFIZIE, 1EH20 km, &
&40 kmDALALH—FI R PG IS B AR A 5. 2D
ODME DO AR EIZF 3,700 miZE L, KWE XT3RS
EOBIERIAD 5. @HOMWIKE FIZIZE X 0.1 ~ 0.2 7%
J¥& O B 2o SRR RE XS A F5 D HURG 2353 A1 % 78, IR -
THI B, 7 O RGO PR SS Ifi 1 3 % oD P65 T HR R
ThBH, TUORFBIE D IEERRABIZ A D, Hix
T BGUSWEHIRHE T TIRIE & A SN RE 2 R A &
WEBTIX, FHSK). ZD &S mSTE O R OB A
5, WELEWRIER A S G X = i 0 HERI A Z O &
WAEB->TWB LR END. £z, ZHOFBMAITIZIE,
Z N5 OHERII I 3 5 A IR L 0D BARE M % F D M
PRI F OGBSI h2 280 d % (FE7X, 68
X, o). Zh o i3 HERMOANE RT3 HhHE
PEg B B2, IFIFFEILAANSEGE L THmRTEI 05,
TS TH B RN E VI L, HeEkiie LT
AU CE3X). fRIEAH (2019) & FhifiFE 5 % i b g & il
LT3,



WL

ARG XN O W HARIZ 1, AARMEEIZ A 2 g h
SHLGE U C i
Zhbid, SHREEES NERH B ARHR MR, Zhi
AW S BRSNS A AP T, HAME L IZITR UK
MAEF OB EICAD > THL D OOHEET 5. &L
BOQREE— Iz <, W LOEART 7 ZIRDOFH

IZRREL AT 5. ZOXD RHFOSAmE, SR E
TIZ BRI H AW G2 5 i U 7 P 2 IS T b -

720h, BURLICA > THRELBD I LERT. 51
Mg EPREDOMEE 2 &, WA RO KM D A SHER S

JEXI PR 2 Wl &2 RO W RERE IS K > TR S B 2L h b,

VEERI DWW R 12 & > TR L 72 & i L7z, AA(1989)
i@@ﬁ% R 5B WAMENEREL TNDE I 5,

BHIIRICHT 54 7 4 4 54 b OREGHEFE
F 7z, 1993 4L e PG b 2 OO 1 1 O K FHATAR & Fl o
TG OBIETIE, WA O QRN TH LR
FHEOE T TOWEOEH & £ %5 L T 5 (Takeuchi et
al., 1998).

B HEAE DAL I IER 25 km™C, 1EIE LT o dil 4 %
D2HOEF,» S 55 (HIX, HI0X). € DIEAD K
132,000 ~ 2,500 mT, HAWEIES S 1,000 mLl LD IE
éFO HMOEFHHIENNE [ ENNWHAIZZEL$ 5

, AL#E42°30" 20 5 42°40" DT, Msswﬁﬁmtﬁﬁ
ﬂ@ﬁ%ﬁfﬁﬁx2m%f55&$§@@%ﬁciof
on (B3, F11K), ZORMTIEIRIX300 mit< %

7%, KELIMMHEIZX S ICHNEY, VEElOLEHR
B OWRE &A1 L C R 1 7 i AbféE42°20" L & Tl
e L CIHIRT 3 (GE3IX) . Z OFHE D B SR DI I357 45
mF??é Z OREMEMNER LD 5 ~ 10 kmifih 7-HA
WA, ISRz 251 O HUER O Wi g & 1 R A3
ﬁéﬁiéh’(h\‘é.

T3 % M R D R A C AR PR 2,800 mAE S F THEL K->
MO FHEFE I IE D 5 TEL £ 5. ZORPERHNI
SH - R ERARE AR S (B 12K), 35| DR A Lk
42°23' ~ 25 ({HECTIHE L T—o DN F L £, B
SALIRO MR 234 % GE3X). Zh 6 OFFOH
$3 D W g 13 LG IS O TR o0 SRAHN & TR B & HERE X
NB2, X5ICHAORFETMOR N F THBiT 5 513
MR T & v, B &L B HEFROMRIIHN30 km
TH 5. WHEEBOVEAIFR I 23,000 miZET % 28}
C, WEFMCIREIEEAERZZVCESK, H9
B). #trOILimB CHRE A L 2z BlERcE 5 2 &

59X, FhEkE U TEBOHERMAHITEL T
BrfEE g, FEEIS, 1993 FAuEEE M hRIZ & 5
f,m%@uﬂﬁﬁ%ﬁﬁibt:eﬁﬁ¢§h1n5@]
FE A, 1995). ez k502, #himpaHl oW T
W%ﬁ%ﬁ%b<7mﬁ&of%b,u@ﬂﬁ®% ) S
WREELES BT\ EZ LIS,

WREICZABKOTEMIRE L ERBNT 2225
(BEEHAMR ST U E BB A £ v 4 —#, 2020) KFE

REB ST B0, F11X, F12[X).

thBLE AT

Pt 5 e B EHEE S, £ OVWEAMOKES000 m%
Az B WIS EEE R S 75 B HARMBEZ DR E TH 5
R ENS. ZOBERTH 3 B1HEN T o258 EIZ A
AUWFIE RS PGREFL O IEWT R 12 & > TR & Iz &g &
NBH, FHEO IR I3 0 R A EL 54 L
FHIN 25 TE TR DA HERE T & 2,

WRBOBMEH IO EIL, FESIZAED > TRED
KU (5, 19755 /it - BT, 2001), fdE#)%fEv>D
Bl LT3 Z L 2R, ZOEE%FHTE 3 WkEi
R TZ &,

WHREBOIM & gz i3 b5 < & & ar okt oE
FONRETE, Bk 2IA—FHEAAICHST 5. ¥
KT CiaMEL EosiErkilfEo~y v Fick s o7
LTWBEIIRABZEH»S E12IK), o kLT
boHEHEEEND.

1993 4F- 6. & R PG it 22 3 A H B [RIAL S oD WL vt o 4 22
e U, WP AEIGENI BN 2> 5 5 2 i g 12
Wo THREMMEIZIAA Y, WHEE T K ORE o @it s
Mo R ICEBbh 72 H AR\ Thi < (B3X)
(Tanioka et al., 1995 ; %ﬂ‘ﬂﬂ FAIEB, 2000). FEZIFEIRILERTIE,
WL 551 0D SRR T 5 S PR 20D 22 R MR D2 T %
A ThAZ LB TcEs (EI3K). 7, WREILA
i oD 7 R A E2 R R O BB IS A T A TR B B,

V2 R 5 G o oD A M R [ PR A 0 ) B M 3 4

ENTN5,

VRS- 5 VA R e

Z OFHAALH IS R & 7 DI O % ESIRIE A
L, ZOWHNGEGLHFEED B HBIAA D, T TIEA
D LRGSR T 5.

H AR IR IEERN 90 km, BE15 ~ 19 kmDIAHD
ERH, WBEEOKER3300 mTh 5. ZOHESH LM
BIXizaEhs, WBEFCEX 3B EORRE 54 L
FNOIETAIZE DR KX &5 EEI13X). P
(IR O W RE I FR & A, YIS K OV IE T O b

B2 IR0 B, 1993 4E AL FE P i DO I 1
LKA L > THH RBEOLEFH RBE I T D
(Takeuchi ef al, 1998) Z &6, ZOWEATEEIN TS 3
ZEERLTNSEEI0X, F13K). HwEOFMIL LA
3000 miZE T 5 2HE T, OO HBELAREET S
W2 6 7 ORMOPRE L. FIZI3 8 2 Wi - #7247
5 WCEEI3X, F14X). #mi 4 E S Hhfg & MFE, PRE,
QEIZX L7z, MiE, PlEOMIZITEANIZRZ S5, P
Jg & QREDMIIIME A H D, FHIHEIINEEDETIZQ
RO AN E 55,

FEA L PG 1E, P 4 2RV AR 20 kmizh 7z >
TABE200 mf A & KHE 3,000 mHE % THGEL, 7D
[ MICIEB AR Blg S h v (B 13K). Zoadt
WOIEFIZEN S 0, LIS 2 K<, I
75 A 7 F5 0 R O HERGRE O B AN 0 GA & 7o M
PR TE (F14X), ZOEEE S QO HERERE RS



BT RXDICk->Thbh72Z AR LTS, ZOHRTE
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EXPLANATORY NOTES OF
GEOLOGICAL MAP North of OKUSHIRI ISLAND

OKAMURA Yukinobu"”*
Abstract

Marine Geological Map “North of Okushiri Island” has been compiled based on interpretation of seismic profiles
and correlation of seismic stratigraphic units with the published stratigraphic data of surrounding areas. The map
area covers the northern offshore area of the Okushirito Island in the northern part of the Japan Sea to the west of
the Oshima Peninsula, Hokkaido. The area is border zone between the Japan Basin underlain by the Early Miocene
oceanic crust and the Okushirito Island and the Oshima Peninsula composed of the pre-Miocene continental crust.
This map area is divided into the Japan Basin, the Okushiri Ridge, and western slope of the Oshima Peninsula based
on the characteristics of geologic structure.

Sedimentary covers in the map are divided into Units M, P, and Q in ascending order. Unit M is Miocene to Early
Pliocene and Unit P is Pliocene sediments. They cover the Japan Basin, the Okushiri Ridge and western slope of the
Oshima Peninsula. Unit Q is Quaternary sediments which is distributed mainly in basins of this map. The ages of
these units are inferred by correlation with stratigraphic data of Site 796, ODP Legl27 and geological map adjacent to
the north of this map.

The Japan Basin in this map is 3,500-3,700 m below sea level (bsl) and is underlain by the basement inferred to be
Early Miocene oceanic crust and Neogene and younger sediments of 2-3 sec thick (two-way travel time). The depth
of the basement is 6.0 to 7.0 sec which increases to the south. Several mounds are observed on the basement that is
covered with sediments in the northern part in this map. Unit M covers the basement and is characterized by weak
or faint internal parallel reflections. Its thickness increases where the basement depth increases, thus the depth of the
top of Unit M is nearly horizontal except for the uplift or subsidence zone. Unit P conformably covers Unit M and
has nearly parallel continuous reflections. In the southern part of this map, N—S to NNE-SSW trending reverse faults

dipping east and hanging wall anticlines have developed in the Japan Basin.

Okushiri Ridge elongated in the N-S direction is composed of several hanging wall anticlines bounded by west-
dipping reverse faults trending in N—S, NNE-SSW and NNW-SSE directions and reaches to the Okushirito Island at
the southern part of this map. These faults have been active mainly in the Quaternary period. The Motsutamisaki-oki
Fault truncates the ridge in the NE-SW direction and extends into the Japan Basin. To the south the Motsutamisaki-
oki Fault, the Okushiri Ridges is depressed, but the ridge continues to the south decreasing its depth and reaches to
the Okushirito Island. The western slope of the Okushirito Island is very steep about 3,000 m high. No continuous
reflections are observed under the seafloor of the slope, and the basin floor to the west of this slope is filled by
sediments of chaotic pattern with scattered hammocks, suggesting that sediments of the steep slope have been
removed by large-scale landslides and deposited on the basin floor. The 1993 Hokkaido Nansei-oki earthquake (M=7.8)
occurred under the Okushiri Ridge to the north of this map area. The aftershock area of the 1993 earthquake extended
along the ridge for about 150 km and its southern part reached on the western slope of the Okushirito Island.

The western slope of the Oshima Peninsula is composed of the Shiribeshi Trough and its eastern slope, the Okushiri
Strait and the Okushiri Basin from north to south. The Shiribeshi Trough is an N-S elongated basin along the eastern
boundary fault of the Okushiri Ridge. The seafloor of the trough about 3,300 m bsl. is covered with horizontal and

'Research Institute of Earthquake and Volcano Geology
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Keywords : Eastern margin of Japan Sea, Okushiri Ridge, fold and fault zone, Neogene volcano, active fault



sediments that have wedge-shaped profile thickening westward. The eastern slope of the trough is covered with Unit
M, P and Q and is highly disrupted by landslides. No reflections are observed on the steep and smooth slope of about
30 km wide and 3,000 m high to the west of Cape Motta, suggesting that the sediments above a certain horizon have
thoroughly slid down. The seafloor of the Okushiri Strait is underlain by well stratified sediments of the units younger
than Miocene. These sediments are deformed by N-S trended west-dipping reverse faults and anticlines above the
faults. To the south of the strait, sediments thicken to the Okushiri Basin. Two east-dipping reverse faults developed in

the basin of this map.

Most of reverse faults in this map have been active in the Quaternary period. The 1993 Hokkaido Nansei-oki

earthquake occurred by the rupture of the reverse faults along the Okushiri Ridge in this map.

Several volcanic mounds are apparently aligned in NW-SE direction from the northern slope of the Okushirito
Island to the northern part of the Okushiri Basin. Unit M onlaps against the volcanic mounds, suggesting that volcanos
are Miocene in age. In the southeastern corner of this map, part of shelf and slope are inferred to be underlain by

Quaternary volcanics.
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Fig. 1 Topographic map showing location of the geological map of north of Okushiri Island.
The map was drawn by Generic Mapping Tools (Wessel and Smith, 1998) using bathymetric data of
JTOPO30 (Japan Hydrographic Association, 2003).
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Fig. 2
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Map showing seismic survey lines that were interpreted to compile the geological map of north of
Okushiri Island.

Violet dotted quadrangle is an area of the geological map. The map was drawn by Generic
Mapping Tools (Wessel and Smith, 1998) using bathymetric data of JTOPO30 (Japan Hydrographic
Association, 2003).
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Fig. 3 Topography and geologic structure of the geological map of north of Okushiri Island.

The map was drawn by Generic Mapping Tools (Wessel and Smith, 1998) using bathymetric
data of JTOPO30 (Japan Hydrographic Association, 2003).
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Fig. 5 Seismic stratigraphy of sediments in the Japan Basin and subsidence zone along the eastern boundary of the basin.

The location is shown in Fig. 3.
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Fig. 6  Small mounds on the Japan Basin in the northwestern part of the map area.

The location is shown in Fig. 3.
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Fig. 7  Reverse faults and anticlines in the Japan Basin to the west of the Okushirito Island.
A downward arrow indicates location of the inferred flexure zone. The location is shown in Fig. 3.
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Fig. 8  Seismic profile from the western slope of Okushirito Island to horizontal seafloor of Japan Basin.

Downward arrows indicate locations of inferred flexure zone. The location is shown in Fig. 3.
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Fig. 9  Seismic profile of the slope to the Japan Basin, northwestern offshore of the Okushirito Island.
Normal faults (broken line) on the steep slope and flexure zones (downward arrow) on the lower gentle

slope to Japan Basin are inferred. The location is shown in Fig. 3.
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Fig. 10 The Okushiri Ridge in the northern part of this geological map.

The location is shown in Fig. 3.
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Fig. 11 The Okushiri Ridge in the middle part of this map.

The location is shown in Fig. 3.
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Fig. 12 A Miocene Volcano and the Okushiri Ridge, northern offshore of the Okushirito Island.

The location is shown in Fig. 3.
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Fig. 13 The Shiribeshi Trough and steep slope east of the trough.

The location is shown in Fig. 3.



b o o AEE
14X A2 A S W 0O Pa 5 i D KR 7 S D @b 2 Y % LT 1 O Wi

PLE IR 3 XSRS,
Fig. 14 N-S trending section of the steep slope including large-scale slide zone, western offshore of Cape

Motta to Setana.

The location is shown in Fig. 3.
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Fig. 15 Shelf and slope western offshore of the Oshima Peninsula to the north of the Okushirito Strait.

The location is shown in Fig. 3.
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Fig. 16 Southern part of the Okushiri Strait including the northern part of the Okushiri Basin.

The location is shown in Fig. 3.
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