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Dive Report of “Shinkai 6500” 1995 Cruise at the
Northern Japan Trench Landward Slope
(Dives 272-277)

—Geomorphology, Geology and Biology of the

sanriku Escarpment—

Yujiro OGAWA*!! Katsunori FUJIKURA*!" Yo IWABUCHI*"
Yuka KATHO*® Noriaki IZUMI*Y Akira INOUE®!

Yuichi NOGI*!® Kiyoshi TAIRA*"™ Toshio KIKUMA*!8

In Tae LEE*!! Toru KODERA*Y Shigeru NAGAI*!®

Hajime QK ANO*Y Akihiko IKEGAMI*20

Kantaro FUJIOKA*¥ Takeshi KUWANO*®U

Six dives of submersible “Shinkai 500" were done at Lhe landward slope of Lhe
notthern Japan Trench off Hachinohe in July, 1995, Dives 272, 273, 274 and 277 were al
the Sanriku Escarpment of a faull origin around approximately 8400 Lo 5,500m depih, and
dives 275 and 276 were at shallower slopes around 4200 1o 4.500m depih, the latter
recovered acean-botiom seismometer, During most of the dives we observed and col-
lected deep-sea animals, particularly Calyplogena phasecliforariz, and collected obligately
baraphilic bacteria, and observed lopography and geology concerning the effects of the
“Sanriku-oki, Japan, earthguake {MT75)" which occurred in December 28, 1994,

Based on lhe observation, we confirmed Lhat the sharp scarps are of a Lhrust [ault
origin, and that methane-bearing fuid venling along the faults and caleite cementled
sediments cocur on the bases of the scarps.  During dive 277 we lound the world deepest
Cerdviriopens colonies al 6437m depth.

We further discussed thal the origin of the en cchelon arrangement of Calybiomena
phaseoliformis coleny direction due Lo lefi-lateral strike-slip companent-bearing faulling

al the Sanriku Escarpment, which may relate to the big carthquake.

Key words - “Shinkai 65007, Japan Trench, Landward slope, Calyiopent phaseoliformis,
*Sanriku-oki, Japan, earthguake”, Sanriku Escarpment, Obligately barophi-

lic bBacleria
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{erosional - type subduction zone) £ L THI &8
(Hilde, 1983), &% T% { ORI Lok HTT
Hirtr A, DSDP Leg 56 & 67 $5 L ofadu s Wilid 5
Mt BT, —lonE, HE, JREREPEN T — 4 b
Hih Hh, HAp@EMOREERNS Mz (von
Huene et al, 1980}, & &4z, H{L KAIKO Bz & -
T, Sea Beam .k AHEREH, o aF e s itk
ZosabimEgs e b 7F "Mautile” &MU S TRR,
W & R LY, BNt SATTEELT
30°40"~4 17 00" DFEHCTI S iz &tz (Cadet et al,
1987a), “Nautile” 1Tk = T2, K 6000m & vk
Hiito+ ¥+ ool 4 oo =—nahirash
t= (Cadet et al, 1987b ; Fujioka and Taira, 1989,
—, 199041z, MKHFAEDIO HEi- L - T 3T
B0 ~30° 4071 e 1 T O E WRiEPHIZ 272 = T, Sea Beam
kMBS LB IR AT F e 2T
R A TR A (Kobayashi, 19910, 1991 45 Sl
Mokss <d TLADWE0] 13, 5l 6,000m BIIED
Bific b E¥F ¥ o0 )4 ONGHEE T & AR
Lz (RS - Fhl, 1992), & &Iz 1902437 B8
M E o f BESEIREREN, 40°07 R s & 4 B
Mm@ TL AV 6500 i & S BEREH2] 6 BT
i, OBz EEIETICE VT &M Th R
fo Gz A, 1993), CHOSOWIRAMLE T, HA&RG
M b gk e 2 b ORIEEIA S T, HAR
i e ks o0 B QU AT S S FE T B v b B = MRS
it (Sanriku Escarpment) ORI - Fhili 1992 Mk
L TIF#EiES o (Aubouin, 1988 ; von Huene and
Culotta, 1989 ; von Huene and Lallmand, 19803, £
&b T & HEEA MR O (R - B
i 19923 o207, EEEET VR -/,
FOiik, 1994812 H 28 H, kol g
e 2 MBI T T, SR A Rl (M7.5) (Far-
off Sanriku earthquake™ : "Sanriku-oki, Japan, earth-
quake™ MitE s (HEFFIEA, 1995 Tanioka et al,
1996 72 &), MR B ML, - iz bbb o, H
oo AR I & RS o e, T ORI ki gl
TP o < B A & R o iR E X s s
(Tanicka et al, 1996 &%, Z ooRURE & e RbIfE oo 2sq )
WAL, Fi HFICESFFF oy roo
=—@ti L, & O S OEHE T o R i
e L, Aficl<3Pimasiibie,
Slolo EidigE, 0N, 447K & 39°N, 45°E &
W E 4 5TEH® Sea Beam W4 34, #he
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Table I Data of each dive,
IDl\re Date | Dbserver |Filot Main Objectives Site Start| Latdid | LonJdE} 'Depthi'mfll
M Co-Filat End | LabtdiN) | LondE} | Depthim)

M. Tastuta | Japan Trench

272 § 19 Jul. 1995 | K. Fujikura |5, Ogara [Eealogical study ef the chemasynthetic community in the

Foot of Sanrika | 1132 (407 &Eﬁ9r14-l“ 11168 6377
Escarpment 1428|407 £670144° 10.077] 6370

273 | 20 Jul. 1995 | A, Inoue

K. Akaravea [hfiorabiclogical study of isolation and properties of harophilic |Foot of Sanriku | 11281407 6297|144 11,183 6379

I. Kawama || and barotorclant bacteria from the docpesea samples

Escarpment 1434 (407 6851 144° 11.004 6374

274 |21 Jul 1995 |y, Ogawa |5, Ogura
5. Sucubi Trench

CGeobogical study of Sansika Escarpment, Marthorn Japas Saneikia 1135|407 B.485(144° 11,439 6412

Escarpment 1433 (40" 9.510(144* 10.68H G658

. Sasaki

275 | 23 Jul 1995 [ v, twabuchil k. Akarava |Geological ard geomorphelogicl study of the source region | Facltsearp ot | 1143 [40° 0.739)144° 2,173 4505
of Ear-olf Sanmky canthquake, Morthern Japan Trench

Tandward slope | 15230 [40°10.483) 144 2.133 4431

276 | 24 Jul. 1995]v. Kaihe 5. Ogura

Ceophysical study of midslope bearadoe of [apan Trench,
Suazuki 1594 Far-alf Sanstkia cactha uake altershoch arca

Flatterrace at | 11233 |40 80941437 59109 4219
Tandward slope | 13203 [40° 7.620)143 55,3400 4217

B Jijram Teorwh

oyl 1'5]|.|.'|. 14495 ?.-D@uva K. Akazawa Mﬂﬁolshdrdﬁamku E'.smpmqm Martherm Japan Canssku 1125 40 7862 144° 11,354 5495

|Escaspenent 14:33 |40° 5.4068]144° 10,608 5543

Mw T7) ORI 40°27 N, 143°43° B ¢, eV iR
RrhazidhTuvad, Lind, —Holiidsilgn,
SRR IAREID SR e B 1, BRIETN & B0 S -
EEEAGHhTVE (HTfEh, 199574 &), L,
MO RNERIETE - ls b dhinb od, KEiak
R & ndads - fo 0 L RN B, F ORI LRHE
AL ORBER WS TS - 2 (Tanioka et al, 1996), o
O, COMNETORMYO b - & SGE LY
BRI T & & alfiEbEddds b, Fduidihl ol fhis &8
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Fig. 6 MNew inlerprelation of the sirueture of the Sanriku Escarpment based on the dive research, Some thrust

faulis are added on 1he interpretated section (below) by von Huene and Culotta (1989).

DHEGIIT & = T, DR SRR = B T £ D
(SR - &0l 1902) b Shifn, @ 27T #fiic &
VT, BANTmM IS BT EIEREREYO S FF o e
HA4mzo = —pilliNaEt, 4, MENEOLL ED
dEF yvow DD o= — SR TN
o &, Ehid o OfHERORNT & SO b
FrpagoT i MEL TR0 TH S I L5
et (Ogawa et al, 1996), Z&ic, Thsdano
= = {F i & R 2 & ORI S0 QLRI I L)
L.

LV Fizidgisan o b R a BEs AR B, T4, I
B L FITT A A & LR e g s L R e
A, G I~3 B ETEM A~ 2R L i, e —%
dHE2RL R,

4, 1 272 AN AT - BROT S Gt
EEET v 7 — EEEEHIFAED
It AU IR M e L Gk R R o fi
SR ETICL, TLAMUVEND], T2 F— | il

THAMGNCEEFFEF ¥ 090 H A Calypingena
phaseoliformis Métivier, Okutani and Ohta, 1986 %
& Lt SR L S I B L I B e TN
TvA {Laubier el al, 1986 ;0Ohta and Laubier,
19870, LT, Co@FE+Firody i OENC
B g S o E 0 &8 Y S (Fiala-Médioni
and Le Pennec, 1988), & @ BFUH{t B FESE 0 245 2 0
R Th 5 C EHINL TV, SEIOHBEIT
fiTid, CHFTONEEREFYTHFEF o om
i A DFREL SRR - RS E T 9 & A
AT L N L L fz.

IR LA T s < AR O BIEIZ I L Aot o
OB EDEEERITI LN TER, FEF S
oo U A iR R s S L TR, B
Hors o FiaitiEE LBk E T v i E S AaMeD, O
Fizify = TS & S OB OISR L Tk,
Fh, FEPF o)A OBty FIE A
A o B TH Ampharetidae gen, spo (BEVLES A
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Table 2 Dala of samples.

el Hame 3,?_’:;'“ i ﬁ:‘ Lot | o i wcighs Sample Name [h:f:m
4272 Kasounodt Fujlral Rock | R-001 | 6370 | nigomaprgar | 1 | - [IREEh R e semencd s 3
0272| Katsunori Fujoara|  Rock | Re002 | 6070 | ir ninrfaoessr | 1 | - [Pumice X
#272| Katsunori Fujloom|  Rock | Re003 | 6370 | 1 tinraesse | 1 | - [cacitecemented fine sindstone 3210
#272| Katsunori Fuibura|  Rock | R0t | 6370 [ 1o teorr[aeeasr | 1 | - [Liche brovn soft mudstone beeccia P21
#272| Katsunori Fuibura]  Rock | Ret0s | 6370 | e toorr[smasr | 1 | - [miuish so mudscone breccia 221
w272| Katsunodt Pgikura]  Rock | Be006 | 6370 | taarnnorr|ewasr | 1 | - [iuish st mudscome breccis 'R
w23 Kounest Baiikura] Core | cooos gm0 [ ngerfaresr | 1 | - [sinsone vrecets 10
w272] Katsunsdi Fujikura) Beothos | A-001 | 6370 [ 4asnnr Jawee | 18 | - |calprogena phasealifiemis 114
w27 Kbt Pullkurs) Bewihos | A-002 | 6370 [naas e [acrer | 1 | - [echicsoiten gen s, 1
w272 Kt Fujikucs| Beathos | A-003 | &3m0 [ s Jaorsr | 1 | - Jacomsnian gen s I
w272 Katranon Fujikurs) Benthos | A-004 | 8370 [ 2t 1000 [aore | 25 | - |otyehoces gen sp 1
w212 Karsunori Fultio=n) Sedimen] B-001 | 367 [ aas 10053 [acrsear | 1 | 72 [Bighpressore gpe sedimem ;
warz| Kamunai Fujiosa| Gose | B002 | eae7 [ 1 11053 | sremam | 1 | 130 (il e -
#2713  Akira Inoue | Rock | R0D1 | edek | 2440 1Lz | 40v 608 | s 5::;’;"“'”““““""%““”‘ 1112
w373|  Akita Tous | Rock | R-0Dz | eds [ e nioae[seemow | 1 | - [Hadsandssone 5315
¥271|  Akira Inoue Rock | Ro0O3 | &350 | 144% LLOZL | 0" 6708 | 1 - | DRaeressas mudnions, vein sirupae -
w211  Alim Ioose | Beothos | A0 | 6267 | 1300 [aesr | 1 | - [Polychacta gen s B
¥213|  Akim Inooe | Demthos | a-v2 | 6267 | 1400 [srsr | 1 | - |Calumopena fome 12
e373|  Akim Dnoue | Coee | B0 | 6366 | aarvierrferesnos | 1 | S0 Sl clay "
w73 akira Bnowe | Ceee | B002 | 6372 | aer e | ease | 0 | iooe|sim ety and gravets -
w27d| Yoo Ogava | Rock | R0l | 6412 | e e areeasy | 0 | - |Subroundedsiliccsas sitty claystone 4 E S
wara| rujireOgawa | Rock |R-00zA| 6363 | e Lnaar|arsasr | 1 | - 'm:'“ir‘“mmmm"wm £ 65 4
wamd| Yujico Dgaws | Roek |P-00aB| 6363 | 1 pnaaw[amreanr | 1 | - |Calewross sanditens beoceia 665
§31|  Yujico Ogawa | Rock | RO | 6236 | 1 118D | 083 | 1 i E‘T:Em"““‘i“"”‘di“’“m PR
wra| Yulieo Opawa | Reck | R00s | 604 | 1as 0snr|seresas | o | - Jmfm"“‘“‘“‘““'““ 913 14
wrn| Yoo Opawa | Rock | 008 [ e[ e nsnfaeesns | 0 | L [masaletice mivy TEET
¥ITd|  Wujleo Dpawa Core | C4002 | 109 [ 144° 10,0007 05067 | 1 . |$Ilinwu;silxslun¢'brmi.1 13.5
wars| wujiro Ogawa | Bewsbos | 001 [ e0is | 14105 [aeena | 1 | - [Buccinidac gen sp. &
w2rs]  Yolwabuchi | Eock | Ret0! | 2690 | 14a 2o0r [aerse | 1 | 12kg [Sileone 6 34 10
wers|  Yolwabwhi | Resk | R-002 | a8 | 1aa0mmy [senior | 1 | 1k [Silicoous silstone 16 10 5
wirs|  Yolwabuchi | Rock | Re003 | 4360 | 14 0s2r [seese | o | 1Ske |Granedsosie gios mivn) Iz 93
w275 Wolwabuchi | Rock | R | 4310 | 1aer 2208 [sromer | 1 | askg [Porphyritic andesite ice ity 1713 1+
w272 Yolwabochi | Rock | Reoos [ aass] iaa 220s Tawroson | 1 Jonakg[pebily o granute ciaystone 1393
S| o lwibochi | Reck | w00 | 499 | wsrzamr [aominzs | 0 | ming [otassy sdesive tiee raniy 015 1
w273 Yo bwabuchi Core | C001 | 4505 [ 144 2073 | af*0.950 | 1 = |Sihsone besecin - mud 3
275 Yolwabucki | Benibos | a-001 | 4475 | 140207 @ mzs | 1 | - [acicarien gen sp. P
wrnt]  Yolwsbuchi | Beahos | oo | 2810 | 1aae32r Jawsse | 0 | - [Buccinide pen s B
w375|  Volwssuhi | Cossass | B0 | 208 | 1aer20ar [arrr02ae] o {200 [Fennead e
o377 ujicoDgowa | Rock | Reoon | 6378 | wae e aeres | 1 | smg :;;‘::‘u'::‘"‘l“t‘i“"ﬁ““'“"m 9 16 15
o27I|  YujicoOgawa | Rock | Ro002 | 6263 | 14 insee e naer | 1 | 20k |Calearcous sedszonc, web siueture | 26 03 6
o271 YuiicoOgava | Rock | R003 | 6268 | 1ee 10mis| e sisa | 1 |akg [Very well-rounded had sandsconecien| 11 % 3
A279 YVujieo Ogawa - RO - - - - - |(bean during sesoven) -
0297  ujieo Ogawa | Reck | Roo0s | 6208 | e vnser| deegooe | 1 |22k E:fm;::‘:“""“i““"““ TRERD
oavi| TujieoDgawa | Roesk | Bo00s | 6213 | e inser [ srnar | II'?Hm:i;;;::uhmcir:ﬂmqﬁMd Hoets | 29 29 15
a1 VujieoDgawn | Rock | R007 | 2903 | b ingasfara e |1 | nakg Hormblends gabhes tice mi R
M| YuicoOgwa | Rock | RE | 6215 | v s o gae | 1 | @k S eiecemented and sveined sificcous |y,

diatormaeoess clavilone broecia

a3 Yujieo Dzowa Core | 001 | 6453 | B LLIEY | 40° 2862 | «  |IHalenzeeous cloy -

JAMSTEC J. Deep Sea Res., 12 (|H5HG)




FoiliAry, B ofESsEEEciEE e, Rl
OORR b MR L D B LA S BRI T & 4
LTEYH (Zottoli, 1983), AMH, {Louikimbya
KHEHELERTS 2k RTBETEL Y, —HT, &
Wi, #5570yl H 1 ONISRIZAET 5 #
4 7@ F U a4 B | B Newtiling calvplogenicola
Miura and Laubier, 1989 MHEE s T &N (Miura
and Laubier, 1089 ), SEEchi+F+F 4y voo )
A M EErCEEEE NN f, o, F¥F+ 2
Yo A RETRE ErEsLVFER D
Actinozstolz carvgreni Wassilieff (2388 L@ o1
FoF e D | iSO LT v, ARER I
Ry P HERS LHBETEE, i, HCEAEMN
13°N 4 52 Actinestola [R5 SH 6 Hio A v & » F &
s HHMhoEe s s I TERALTV AN L

HENTWEI LEmE (Doumene and Van-Pradt,
1988), 4Hl &Mkl %Iz W - Tv B alfkikacE
Aoib, UE, ZOIEHMOIRESEEL 2000
OB EEL ST ITCTES =,

{EF SR SRR LIS O 3 OBEA S R T g,
W SHEEGHC b o AT - 128, FLCH
oo AT, @EARIC AR RS Imi
B LA P B A ok HHEE Branchinoceriantfius  sp.
FEHEWTEHENLE D MRS s v+ v 0B D
1 Bl (Peniagone ? sp.), HWE 3cm 13 & @ 504
A e e T A,

i, FEFFrodIHf a0 —OpFid, ¥
AEEEITE-R-001 (54 4-b) Mo, i,
ik s 7REORME o= -l T olshi T S
bORHLT I MAEDI v 7Y - a v TH 2B,

4. 2 EB27IGEAR AL - RL W Gkt
R o - BRI T e o L)

Tz AEEHL - (RIEERI 120 I B & o dfase IR ESNE o5
HlE~ o T

M E, APEENE o EliTa S, ChETo
WL D ERIEAE D S B R  OFRHERE,  AFIEPERC A
DR LTS, LA LAaAs, SkIT Ko
A ERET S N AT ISR 2 2nita hiTui
Vi Slnl,  HEREEFIEVESNEE £ 4p B4 B A oh o BIHER B
DIES) R e HERE LA S e - R A
& & FIMNC A1 7 - f2o RO 1L, diRE AR
v & =[S OB R - 2 F A oI RS S
Wiz, (i€, BRSO S LU IER b7 -
s

fil

PRIEIRIE Dihii iz, 272 o+ ¥+ 5y vao gyl
A PFEOAE & & fieilh & SF 28R 6,370m {11 %
sz b B L, A Sb i K E+ S any
#4 2 o=—o FHhES TR TR L
foo BRI 2B, DS Licsunwr SEENTh (83
MPa) MRS TWE D &HMEEE i, S &
SELE G TERER v R 7oA ToithiF IR aE o
EAMBENE, Sshud bR Tmn T A,

E ST, BAEETE IR B & ORI R A B
AL A A v ol - SEIRET S LT,
TRL OEAThd, dgesssy), THEMMERIE, TEiEs ko
il ey 2 i B e B L Rl TR EERRS, A:ihiFiias b
UHISERRIE AT E R, # ¥+ yvaw g
4 FIIE TR B & TR RN o IS 1 B AR o B
gEoirs LThiffcs s s EL shiow, HRkE
M o DT, PRI i ph S MR e P AL,
WEALEY, EIERTEEILBIETT - foo S8 b kAo S RS
HE 2 BUSERRIDINM AU L, B R T
& SEUHEIEIT S B LT L SN E B,

HE SHEAERTI-R-003 IR (vein
structure) SO v rETHE Y (HA 5, =
Edithe & i B4 5. B & O DSDP Legs
56/57T THIFSN T 5,

4.3 BE 274 LR - AT R (B0
MEEHRRER)

B BESUL - S PEIENEORLE & JTT o B s b 00
FE¥yva v T F e OFD

o5 274 Wik Ik B A0°08.8T,  WIHE 144°120°, AR
6.412~5888m O M ITHE S MEL L 2, “hickn,
SR O REATR TS 52 £, £ 0BG
koTEA Y FENTHHMERMIATEC L0 LD
B L A=,

SEpERh e 1 A BRI 12, Pkl o O B KR
FEFEITHREESI s TE Y, SHEHER
{Sanriku Escarpment) &FEERTvA, 1994 4512 )
28 Her =P &0 HuEE (MT75) @A Eh N Dol
wELLSLAN, HOHMETE Rz bhbb o,
MNENE AL A Linl, 2o RN
Mxrd =74 bl o@RA Ui b Lndw
EMER S, SolZoRESAIEICLE,

GANIM A 5A0H0M 2 TRV LD R F o« AT
Niz=-TEY, LEFLE+F+ 9o ydimono
Sl ehf, 20d BUAF o« O S
f1, AL s, ez -

JAMSTEC J. Deep Sea Res., 12 (1996



IERRES & o il & ERE bz & 5 L oRds
B foht, Bty EREnS, £ ¥ roLAKLEE
OBl oh o tindds, B5E6LE 7Tmm
4, WL S 6DTHS D,

et S E e S Y (04D B O iz, IE
i, BiEgiish s, YA FOEPw A s
Ya—ickoTIHERDSRTVE (B, 2D, L
L, —Ho s ME s ik ds & B~ h: 5 IE GRS
R Few — 2 ERpoBEMAEE S i,

L SR REO% i), ice raft tBbHZHE
MEDERC EEFRGBHTHNIRESTHE o, £
DEEAZRBEOHBETELALESGY, ARAT
B bEhd, HBETHER®EETOL YL ETSH
b, BB LT AoMEEALHBHROREE
F-THh, ToBOERRFERoRTHEEATHLS
TETHDS (B 9 chbREBTEaLII, 89
PIT AT LR O A, RSO R S - BYRE T, B
ToRIEHERETHES 2, ChogrFFrironl
HdDoaz—dE{icaHlLTcEn, Thonf-7T
WH A2 v OEMEICIERT 2 ROl ks s v b &,
ENAEROBEOEINIC NN L TE S o mEEN L%
Aohd, ThodiiFfhoiifiy coiioah, K
i & BBV L & B ED R AIRIEL 2 DL B L
5B, ZhooliiEOREAIC L BIEIVE & i
T e s & i oA 0 HIE BRI b T 5,

s, SOAEHEIT-R-001 RHORESTS D,
TR MERROE s v BRI TE ST,
ChohilEiiTh-7n (BHE), CORHRETD

ARRTHREEN (AT RRTE3R, A0

CT inSFfEi LvE A7 s THELETRD, Bodbs
& & ORI M b OREER L T, TO8ER
HAORRTENLALOLEL SN S,
4, 4 5B HElE - SR F (BLEE
gty

Ttz BEER A RN & OEEORE

5275 B AL, BB midslope  terrace @
kI R oM EATL . BEORISIRENIE
£, wwhfavdlzE, fvFrFrs, HWEH
EMEHLCREED, GROFEFIvno I /O
FEHEMEL TS, CHSRFESTELTTEL,
chkbhitotEThERcEBSAZIENE, O
2R - TS AT VIR AL » TV B LD &3
£ oD, BOMNEREBREIBTS 5, FHTERED
T E L ¢ GRS 45°ELE) ML, AREaEEEn
L TVAY, B Ry - THRFE RS0
mAEMShAESRED, FEOER SIS,
Bl @aigitih s BT TH D, BRI =T+
FULTVAI L, BOMEIzEWT, T s0NTE
AL TLELEEb L hE ¥+ v I 4 %
Sttt AiEs St o &, BEEAA HERN T B I A
LeplLowao s, Wdo, B i
midslope terrace {022, HMEREOLOTS
A5, dfETImIksl T aafEdis s T L
&, BE oL RFEE TRV EEEs NS,
oo TRlhh s flilio b, R L
Lidi-Twnad, b lilokEufiltchd-Th,
B GO ORI e — Y 7k e SRR
W oI, JFEL T T, B B S

- ~ -"-\ b ‘\r/‘\
-_._:_"\_':.:_ e e T \“ ‘-\‘\ CAE ,.H Gl ﬁ-,ﬂ‘\ '
_— = LAY . fld .\}:.-::—'\l:'.'l "I
e T T ’“ﬁ@“ﬁﬁ g
o TR, A S = ot Sﬁﬂn-‘t'ul:'scsmmnt
Lot \.1 "*‘rgu“"" ‘="'"x“~x.
"l.\\ \Q\L"f &) b— -_'_ll"‘_ﬂ
. T ;1 L
" " i
~ LA “'E”~ o e s
B2y o - el ’-f’ —
Dz?fﬂﬂp,ﬁ'ﬁf" gt Tt

Ca-{ypmgenamhnu S =

bntgpm current

1km

BT OWERTE 2TA 2T4, 27T MALeE UL oS, U e k@I E F AR P e s N e s - DET

B A

Fig. 7 Conceplual foure showing the results of dives 272, 273, 2040 and 277, Distribution of scarps
of ricle shape and Celvplogena paseolifonsis colonies s schematically illestrated.

JAMSTES J. Deep Sea Res, 12 (1996

if



Lifth TE L S N RN, RoiilsSo T
WAg B A B U Sl by Al AR
FeE Lfz MT.5 O =ZEE1E & iR OB o iz HhT
2Bkm Ol HEEZILh o, BETLRASEEY
M abhosELohi, Ldl, FEELMTICS
LU ARSI DR SN LA b, M
B AENEEELNSCREVONME LA,

g, BHEHLAERBEFTA YA P BLUFTI YA
FrOERETE D, BHOEE - HENLRS Z 3
MR AZ EL S, LEMAES SR LTELS
@, H A5V RBTE L DRSO BRI E 5
TNz d® (ice raft) Hdd b Litiiv,

g, MEOBERS, BANA (o) OWFEER
RBL, L oo HEHOLEOERTE, AOTRE
RUFRMETHY, N F I TRE-THATIRAE
HoTnahTEE ks E R, EEirEdieo
MENEMELLZLOLNEERE,

4, 5 55276 MM WHI - WS GREER
SERE 2 v v — BEHE RIS

Ffe BEEUL  EHIEHREED T o [N )

190541 3 Hiz, 1004 SE=BE 12 2 b g2 o Seiizih iz
AN S S A F — 2 IS L, B
1904 PR 2 P E ORI %5, Ol
e, MEMEL RN S o & s, R F -
g P THED AR E N S B A D, B OEER e
LS D8 B £ YRR O R O A IR 2 7 —
Lo EHEEHREER | A DI ST & o 1 J Al
{EH o midslope terrace hytiz#SI L 4,

MWeEREST, Wik, 77+, ZEEE, jUEEERD

,
to. 1 Colony Group {B434-6437 m) “:\ Mo. 3 Coleny Group
-}\ {6274.6381 m)
~,
3
5 1 X
i l NN
Ny \
‘"‘"-;‘ l - \
55 G o~ T
W o & ‘\"\
N “‘-""‘-... b N,
1 =
o Ay

A

[ & G TT I CIRME s has P EF oI H A2
0= e s @ ARORL]E A il

Fig. & PFlan views illusirating en echelon arrangement
patiern of Colvdioges phaseoliformis colonies Ly pi-

cally seen ai dive 277

12

MDA SR o,

S DR AL PR CTT - A iR & i =
F=ia »OMMTLRO SN Eh, oL 3R
TOREEYSED, AF— v vBRSEETE, &
DOFERC R e E b s X S iR A
I 2T, HET OB & ZHAREMEL R
fro ACHEAEGPE o — o Ao P AR DT &,

273-Colony direction_Nt

M=z Cirgly = 50 %

27 4-Caolgny dirccticn

Aoeoar Circlp s 30 %
277 «-Calomy directh N
M= Chclo = 40 %

B9 SE273 2T 2TVl ans+ ¥+ ooy 1
o2 =S e - X T s

Fig. 9 Hose diagrams of linear Codviromens Dhaseali-
furmis colonies at dives 273, 274 and 277.

JAMSTEC J. Deep Sea Res., 12 (1996



% < ORZEPUER, WESHAIS TV S,

=, AMBNA BT, B D OMEH EHh
i, FRe KB UFEG UMl &, TENSLER
NTWh o &, B0 MiiEc g, WEER
HHFoEHesSiTnwinePfiahics &
T, BWYRMEOEECEEVWEAILEL ST
fro MBI CTEMICEELMA SRk 212, ETO
REBUE T Rp L, ALife i peeg it s iS Trh o i i He
L, SR B h iR RGO KB T o IERFHE
T, EC RN FE I sh s RS HYF TR
Pofol EA2FEY S,

HHECHIE R ORI BB O Az 1, HSEH T LR R R 2
MR FEBE L. TEhED b5 v =4 2 wiagin
EEITWIEK A BE L, WEERERNTEO TE A8
T ER L THEN ~ L - h, 13 & ALEITIMA
Cit=S S EMTE i, ERRE LMo
T, DB LEBoBRRIIEaFhTuis,
MR [TC) BRFATLHELE & EHREL
: el

IETE i BT - E <, #kiol): o iy
N, el O e i, HEH @ T v — iRy i
BTk, WoBLMEE T b,
BRI 7 o 7 &, EESIWRECDA, EFDYaw P
TT vh—dEfhiky, Bliibozivli
Mo s =T L 2R R L, 72 FEYIL,
TR T L R D IF s A T | iR L i
% blo] - T, R < THEEEEIR LRSI oo i i

I 10 fors, 204, MTTMMACUSAZF ¥+ sy omy s
fTap2—@ryew YIOEAOY - v — 38
fF¥aL

Fig, 10 Rose diagram of zones of en cchelon paitern of
Calyftorens phaseotiformis colonies al dives 279,
274 and 277

JAMSTEC J. Deep Sea Res., 12 (1946

SN E 1 - 1o, I TORH ORI,
RETIT» 1o
4, 6 HB277BE - #YEE - P EE (R
AEFHUERTISER)
AN - ERTs+F oo Fioo=—
IR
W OTA MM A L 2 ZU T, SRRERENELLL
A BAD Il km LTk,
Wiz, HBTT, AfoSTFEicAsRlvHBE i, B
5, 274 ELO A, b T R R o M R R
L., fieplgicin TaBniEey » Fis s (FH
7. EROEGHMAIL LT A ¥ P 3O
GHMITRETA D, 274 BEiTHEL o EEly
A (Bl 10, 1), £7, & OIS (web struc-

A

1

ralative plate motion

T8 = 87 enfyr
to J00°

R1= synthetic Riedel shear 7<‘
RZ= antithetic Ricdel shear
T= tension fracture

N

& 11 CEEERETi e s ¥ Ty At E Tl b e
pLod oo~y ERNT SR HT
ARl T =y TRV r T g ¥ =70
T (R1), TricEFqw#=Fny (RI,
B s B p (T &R g

Fig. 11 Figure illusiraling the en echelon patlern of

Calvibogena  Murseodiformiz colonies  al the
Ganriky Escarpment, Synthetic Riedel shear (BRI
antithetic  Riedel shear (B2 and  extension
fracture (T under vighl lateral slip component
bearing shearing are schematically shown,

¥



Far-off Sanrike esarthquake

MT.5
.-"5".’.‘

L
..--"'r'rr

Mid Slope Terrate

Sanriku Escarpment
S000m

Japan Trench
$¥~ .
#2374 ; 4500m

V4 %277 Calylogens
“r:“ ta +

Pacific Plale

[ 12 AU oEs N BT EEHER & 2 oo R R i
Fig. 12 Topographical and geological profile illustrating the results of the study area.

ture) oS SEEa N (5 4-d). FNEE
HEEOIIRENO & Ot &,

HiFEoL O+ FF 2 Yo ) HiDoo=—
i, i G434~643Tm B L U 6.2T4~6281m i@ &
DicfiREh s L5 (B3, B 8) AhiEfr L Tty
LT, Tok 2Ktk o &b ysens,
ord, T TO o - AL T ADLE S, NED-
30W HRlic BT 3w 2 0iith2Rd, &ic, W
27T WERTCopde B & B2, BAFE AU [N Jhfk e N3O
-BOE 4 MEOW Hiobo s s, TRSEERES
AR o TO Y F s s T —F T,
FTYFaEF4 92V —FNyT, jlaiRhMnEL L
et boLEA oD (Ogawa et al, 19960, + ol
fTdaoo==Bo-2{ 5 v—¥ (H1O & N0-
A0W 2l L, £ 4uic NBOW HiER<, choi g
EHTELENCE I IRFR L, CRTHhE LS,
SR A — A v b O AR o A
Thao il shi, Lkl, SECEETO LS
M, —HEL o A AR b FF o K
Ao —HEN, otk rolgsliihT
LhEEEBEL oD,

i 4 a1 RO I A o A0 £ { oliFtn
ol oh, Bl OHEY, fERs 1994 4512 ) 28 1
@ CREL B DR O & Of & BT,

i

5, £&HEFHORE

Hlold 6 BIOMBUC & - Tob - e SRR o
HaUA e - TTHIBm =B 12 R Lt D&, =
Bt S (R R T &5 5 & D EBAR D b & e,
95 2TT RIS B80T, 643Tm 2 513 B R IEI o
Frrroo i Hdoao=-NEAMEhi, 1, i
ﬂmm$ﬁ&®%¥TF?mﬂUﬂ%mﬂn:—ﬂ%ﬁ
AWETRBCAI R B3 2 &, Thid C ok HT S
B MG O LR R OB L Tk b T
BB LM T, E5I, TASO 02 —fiFs
S QREAEHS L CHIBE S ORI LT L 4,

LﬁL.mﬂ@fﬁb;?zm%mmmeM$ﬁﬁ
IRELC OMMYE S, TIUI, hAAL YO
DRGINAE,  HESHER M o 25 dkic o & 5 iomts L
S THSE, Sl 199 4K 12 J o =FRiE 2 At o
AR EORIETCS > o OB E 5 A
foo CORPMERRT Bz, oMz E Y EL
W & & T, b AE A BENEA S,

i 3
4MwMﬁHMHﬁL,Mm£%MWﬁ%E(ﬁML
Tk 9] ORGSR G USRI S, LAk
umm:wmmmwmﬁ.mmmxmm&uumﬁam

JAMETEC J. Deep Sea Res., 12 (1906



Fia e il L NEETICI o 1, d0L TEE DR
Wkt b,

A Bl

Subouin, J. (1988) : Some aspects of the tectonics of
subduction zones, Tectonophysics, 160, 1-21.

Cadet, J-P, K. Kobayashi, 5. Lallemand, L. Jolivet, J.
Aubouin, J. Boulegue, J. Dubois, H. Hotta, T.
Ishii, K. Konishi, M. Niitsuma and H. Shimamura
(1987) : Deep scientific dives in the Japan and
Kuril Trenches. Earth Planet. Sei. Lett, 83, 313-
328,

Cadet, J-P., K. Kobavashi, 5. Lallemand, L. Jolivet, J.
Aubouin, J. Boulegue, C. Duplus, J. Dubois, RE.
von Huene, L. Jolivet, T. Kanazawa, J. Kasahara,
K. Koizumi, 5. Lallmand, Y. Nakamura, G. Pautot,
. Suyehirg, S Tani, H Tokuvama and T.
Yamazaki (1987): The Japan Trench and its
juncture with the Kuril Trench : Cruise results
of the Kaiko project. Earth Planet. Sci. Lett, 83,
2BT-284.

Doumene, D. and M.Van-Pragt (1988) : Actinies ab-
vesalez d'un site hvdrothermal du Pacifique ori-
ental. OQeeanl. Acta, Spec., 8, 61-68,

Fiala-Médioni, A. and M. Le Pennec (1988)
Stuructlural adaptations in the gill of the Japa-
nese subduction 2one bivalves (Vesicomyidae)
Calyptogena  phasecliformis and Calvplogena
lanbieri. Oceanol. Acta, 11, 185-192.

HEE AR - Rh e C1992) o 1 A e R A fhnT oo 1t
WD+ yrad W A ILE & H 27—,

Ladplvi w90 afliidr 8 17-27.

RENECR DS - A U - B - RS o6 - R
91« B EEGh (1993) o AHERE O B0 - 008 i
DIEEFZ F=7 A, LAMLY w8 5o o il
.9, 1-23

Fujioka, K, and A. Taira (1989 : "Tectono-sedimenta-
ry selling of seep biological communities —a
synthesis from the Japanese subduction zone—.”
pi6T-602 In : Sedimentary Facies in the Active
Plaie Margin. Edited by A. Taira and F. Masuda.

Hilde, T. (1983) : Sediment subduction versus accre-
tign around the Pacific. Teclonophysics, 99, 381-
397,

JAMSTEC J. Deep 3&a Res., 12 (1996)

. KAIKO 1 Research Group (1986) : Topography and

structure of trenches around Japan—Data atlas
of Franco-Japanese KAIKO Project, Phase L
Ocean Research Institute, University of Tokyo.
Kobavashi, K. (ed.) (1991) : Preliminary Report of the
Hakuho Maru Cruise KH 90-1, Ocean Research
Institute, University of Tokyo, 174pp.
Laubier, L., 5. Ohta and M. Sibuet (1986) : Decouverte
de communautes animales profondes durant la
Franco-Japonaise KAIKO de
plongees dans les fosses de subduction autour du
Japon. C.R. Acad. Sci, Paris Ser. II, 303 : 25-20.
Masuzawa, T. N. Handa, H Kitagawa and M.
Kusakabe (1992) : Sulfate reduction using meth-
ane in sediments beneath a bathyal "cold seep”

campagne

giant clam community off Hatsushima Island,
Sagami Bay, Japan. Earth Planet. Sci, Lett, 110,
30-50.

Miura, T. and L. Laubier {1989) : Nautilina calyplo-
genicola, a new genus and species of parasitic
polycheate on a vesicomyid bivalve from Lhe
Japan Trench, representative of a new family
Mautilinidae. Zool. Soc. Jap., 6 (2), 387-390,

Ogawa, Y., K. Fujioka, K. Fujikura and Y. Iwabuchi
(1996} : En echelon patterns of Calyptogera col-
onies in the Japan Trench. Geology, 24, 807-810.

AT 8E - AR (1994) @ B ARG & TR e
Wi & IR A TIHRER, 54, 9, 60-
6.

Ohta, S. and L. Laubier {1987) : Deep biclogical com-
munities in the subduction zone of Japan from
bottom photographs taken during “nautile”
dives in the Kaiko project. Earth and Planetary
Science Letters, 83, 320-342,

Tanioka, Y. L. Buff and K. Satake (1996) : The
Sanriku-oki, Japan, earthquake of December 28,
1954 (Mw 7.7): Rupture of a differenl asperity
from a previous earthquake. Geophys. Fes. Leti.,
23, 1465-1468.

FEEFRL o B W - REEIE (1995) @ SR S HE
SEL fo 1994 55 B B Heifr o0 R O REL O X 55
fii. Bk R R AT A TR .36,

ven Huene, B, and B. Culotta (1989) : Tectonic erosion
al the front of the Japan Trench convergend

14



margin. Tectonophysics, 160, T5-90.

von Huene, R, and S Lallemand (1880} : Tectonic ero-
sion along the Japan and Peru convergent
margins. Geol. Soc. Am. Bull, 102, T04-720.

von Huene, B, M. G. Langseth, N, Masu and H. Okada
{1980} : Summary ; Japan Trench transect, Init,
Rept. DSDP, 66 & 57, Pt. 1, 473-488.

Zottoli, R. (1983) : Amphisamytha galapagensis, a new

i

species of ampharetid polvchaete from the vicin-

ity of abyssal hydrothermal vents in the

Galapagos Rift. Proc. Biol. Soc. Wash, 96, 379-351.
CBFSSERE - 1996 45 7 H 11 )

() BXEMR~— LI - 151

JAMSTEC J. Deep Sea Res, 12 (1996}



TR 2T M & & SRS IR ST, ) IR 6.431m, 35TTHE, b)) ERHE 6.288m, 356" 50, <)
SR 6.078m, 260", 4) FEEF6,185m, 260° A
Photo | Outerop photo of the Sanriku Esearpment at Dive 274, a) Depth 6431m, o 357°. b) Depth 6,288m,
to 356°. ¢) Depth 6.278m, to 260°. d) Depth B.185m, 1o 2607,

LR OUE 27T AT S 0k S R ORI N, a) BRI GAGTm, 3147 51N b) SR G.288m. 250° K. o)
FEME 6061m, 278 M), d) 0 6014m, 309° i
Phote 2 Qulerop photo of the Sanriku Escarpment al Dive 277, a) Depth 6,167m, 1o 3147, b} Depth 6,288
m. 1o 2507, ¢ Depth 6,051m, lo 278°, d) Depth 6.014m, to 309°,

JAMSTEC J. Deap Sea Res. 12 (1996)

L



B OZ BT BNEFFF o0 NS oo —D B, a) S 643Tm, 35177, b)Y PRI 6278m. 2817,
c) BRI 6.274m, 005°K[), d) BRI 6,106m, 237°HiH]
Phote 3 Pholo of a Cafvpfogena phassoliformis celony at Dive 277, a) Depth 6,434m, 1o 351°. b) Depth 6,278m, to 281°,
¢) Depth 6274m, to 005°, d) Depth 6,106m, to 237°.

b

“#272-R-001

Calyptogena phaseoliformis] : ) 19 JUL.,1995 JAMSTEC

c

#277-R-002
wwn W M
WA {REE e E N, ) Celyplogena phaseoliformis (5 272 L), b) SHETI T e U =g v (H2TE-R-001), e
BT o rl b PSS T0BEYS (BN NS - U0 &) (H273-001), ) fuKUEbao 2 € o UUEE (#£277-R-002)
Photo 4 Representlative pholos of samples. a) Calypogena phaseoliformis (dive 272), b) Calcareous concrelion (£272-R-
011, ¢ Siliceous sillstone breceia (lamination is remained al the right end) (#273-R-001), &) Web struclure
wilhin calcarecus sandstone (F272-R-002).

JAMETEC J. Deep Sea Res. 12 {1906



AL S BRANREEE RO EETE = e 1 (FETI-R-005) (L) ZEOEEENE (F) (-7 w2240
Phote & Yein structure-having siliceous silistone (#273-R-005) (abowve), and its thin section photos (below)

{open nicaol),

' 4-R-001
i THE

21 JUL.,1995 JRMITEC
S Cbinkai £500

6 HETE B (S @ P oA, 277 E0 U T AT TR (H274-R-00D) (1) & oA
(FY efivmrn=on)
Pheto & Siliceous claysione (Lhis sample is only net calearesus within the samples of dives 274 and 277)
(#274-R-001) {abovel, and s thin seclion photos (below) (righl eross nicoll
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BE T FEr4-R-001 ook ETHIREAEE, s AL CTOLERT ¢ THEL
e F@OEVY—( 100em (F), 10zm ()
Phote T SEM photos of #274-R-001, showing lepisphere of opal-CT, White
bar at the bottom, 100uem {deft), 10em (right),

a b ¢
:
_#274-R-002 T

21 JUL. , 1395 JAMSTES .-__ |II||!-||||II.IIII||I|
Shinkai &500 1 ! R K e 1 2 = 3

BILE HELE A v R EETT VoL b (HITI-R-002) (B) £ E@EIREE (F) (FRR=20), Forgpsy
=
Phato 8 Caleite-cemented siliceous silisione {(#2T4-R-002} (above), and its thin section photos (helow) (crossed
nicoll. Lefi-bottom is sandstone block.
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HE 9 HEGEA P EAETEEE (FE-R-000) (B) E20MRERE (F) (Foazand, BRI b Eo8
EAMo U oVnTVwE T EiniER (HToEM)
Photo @  Calcite-cemented sandstone breccia (£274-R-004) (above), and its thin section photos (below) {crossed
nicoll.  Mote the siltstone brecela allached around the bleck (right-botltem).

a w277 R_001 e
bi - =,
i .
_#277-R-001 o
N Lge |
' it e

25 JUL., 1995 JANSTEE

L !
BE 0 RO S P EPEREEE (E207-R-001) (1) 22 OiAPEH (BT LSRN R (b—F
¥ 30, HRTTORMA T E D Eioi
Fhoto 10 Calcile-cemented sandsione breceia (#277-R-001) (above), enlarged view (lefl-baltom), and its
Lhin seclion photo (right-boltom) (open nicol). Mote the caleile veins in the center.

JAMSTEC ), Deep Sea Res, 12 (1096)
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S r=H-0ld
TE AN

BY 11 RGeS v RIS ($277-R-008) (L) &EQMATE (F) (2 ox=2.4), HRGORSA -
E S gk
Fhoto 11 Calcite-cemented siliceous siltstone breccia (#277=-R=-006) (above), and its thin section pholos (below)
lerossed nicoll Mote the caleite veins.
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