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Diving survey of the knolls on the trench slope break
off Kochi, Southwest Japan

Yukinobu Okamura™®' | Takeo Tanaka**
and Ko-ichi Nakamura *'

Ashizuri and Murcto Knolls which are ridges on the trench slope break
off Kochi were surveyed by the submersible “SHINKAI 2000”. Both ridges
ar¢ outer ridges fringing the Tosa Basin and are inferred to have grown during
Quaternary period.

The Ashizuri Knoll is a ridge trending NE-S5W about 60 km southeast
from Cape Ashizuri. It rises up about 300 m from the surrounding terrace to
a water depth of about 550 m. Its southeastern slope is mostly covered by
angular gravels. The diameter of the gravels varies from a few centimeters to
more than a few meters. The remainder of the slope is covered by rippled
sand on the flat terraces on the slope. Growing and migrating ripple marks
caused by the strong Kuroshio Current (more than 40 cmjfsec.) were
observed. Gravels are composed of calcareous sandstone and siltstone which
contain Late Pliocene - Early Pleistocene foraminifera fossils. Vestimentifera,
a tube shaped organism, was discovered at a depth of 700 m, suggesting the
welling of underground water. The northwestern slope of the knoll is under-
lain by bedded hard calcareous rocks dipping northwestward. It is inferred
from the seismic profiles obtained by Geological Survey of Japan that the
knoll is composed of uplifted and northwestward tilted sequences of which
the southeastem side are cut by faults. The gravel on the southeastern slope
is considered to be formed by collapse of the fault scarps. The occurrence of
Late Pliocene to Early Pleistocene fossils from the gravel indicates that the
uplift of the knoll had begun sometime in the Pleistocene age. It is quite
possible that the faults at the southeastern side of the knoll are still active.

The Muroto Knoll is a NNE-SSW trending knoll located at 30 km south
from Cape Muroto. Its top is located at a water depth of about 250 m, and
the part shallower than 340 m is relatively flat and wide. The part of the
eastern slope shallower than 380 m is undedain by massive and semi-
consolidated siltstone which yields Late Pliocene nannofossils. The thin
cover of sandy mud (less than 5 ¢m) at the depth of 380 m thins oul toward
the top of the knoll and gravel become abundant and large. Dense gravel
cover and outcrops of siltstone appear alternatively at intervals of several
meters on the flat bottom at a depth of about 330 m. The gravel disappears
to the west where the underlying siltstone is totally exposed. The gravels are
a few centimeters to | m in diameter and composed mainly of hard, angular
and brownish siltstone. Other constituents of the gravel are angular micritic
limestone, well rounded hard sandstone, and rounded semi-consolidated
siltstone.  The limestone contains Late Pliocene to Eady Pleistocene
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foraminifera fossils.
not of tectonic origin.

The smooth surface of the gravel sugegests that they are
[t is inferred that the gravel is residuals contained in

the semi-consclidated siltstone which was gradually washed away by the

strong bottom current.

The growth of the Murato knoll began during the

Pleistocene because the knoll is composed of late Pliocene siltstone.

1. L&

EENTR AR BERT _LiTid, BRI O KEEH - i
A - SRR - AIIERERE T LT M -
F7ENMREALTE Y, Bl ilRicf i
T - PR G S 5, ARliBRICES TS
Ll o KBNS it TR, LLREAIW 5 o

) B an “rf’
s

IR LA =% - BRRERMESH LTS, T
OHFELEE &, SETNEREE 24 5 Al
Flim & DR TH S trench slope break EiTid,
2R - BEPHE - EF iR E0/phighds
Wrgch)is A dgpeieibat & LT, HERET ALY
T3 (#1) Bl EL FBEEFGREE,

1 e IR b & O

., M: ST

A B

Bathymetric chart off Kochi and the dive si-
es. A Ashizuri knoll, M : Murote knoll

JAMSTECTR DEEPSEA RESEARCH (1986}



FIX B ENCTEITAE NEFE® b s FESD
O LT, TOIEHMOEF MR IZEIE NS K
Blicti b, EFfLOLIIEER, EFHEHE” L
PAEI LD i@ L, BEB5ENT K & 2
ANSHEO@MEDEBEE L TWA (AR, 1975),
WA 1082 « 1983 FwwEMR L /- #E R
ERHEERC LD & (HF« B, 1986 FREEZ
#r, 1984), €is trench slope break i
BEE, FL SR - koo Fea LA BT o 1T
Fin 515 - T B HUFFNEIL YIS
- Th ol E NGy, HELLEL TV S0E
Pehigty, 1046 FOEgimIRINERCE, bk
HRETORMAE LA 7 A FAEDHLAL
FHExhTib (Ando. 1382)LFEDAZ A +D
AEEE 2 Bim e fhiEic e 5. X, trench
slope break #=Hi& LT, F0ilFElom @8
iz, 2 < o R EOETE - Eihhisgsg
AMIEH LT (Yonekura, 1983), DM
Hiilig s, AL EONGEY BRI 3 &
Edir, Wk - Bl o LS (1
#if e Mg, 1986 ).

ZoEHic, E&MiO trench slope break (%,
WS EHHTEDNTH S LiC, WHEHE Lo
KENAAEETLRAELHALNS. TOHI
s LA 1 = X o Z2@HT T L3, AA
A TOEN o+ 2 H A0, BERED
et A A= X LA FRT B HDICTETH D,
W EHIFR I trench slope break HLOTEA iA 7.
WP HeEE L Tl iica o, TLM 2000 ] ik
- TEESHEE ST TH B L ISR
By =TV A,

AETIE,
FUREERETO [LAM 2000 | L5 AT
WL, FhICkIT-T 19852 BTl 1
PHMEOHE BN L, BTOEELL~NL,
o dbtiEA ., ERERT R R, 2
BT 2 (Hrp, i) T -7,

MEE - WO R RE T o — BRI
Lz i, SR —iofAttic Bnd 2 8
etbiTFan, BBl hddd. X,
WEoEAc i, IHSESLEEE RS ET S
[LADL 2000 1 38T F— L0 4, BRepr) sk at
Eaiglonktds (i-LE) FllEOA2EL

17

1985 M2 7 FHCiTiE - f B i e 45

CEEREE g v 7 — AR D T 2 0 i
Ve A BRSSO RS L E 9, X, ZRR
HERFORBEMINECE S 2 w{bhE, it

IR IR AT AL AE R E o LTS
Bl L LT,

2, HUEES

21 EWEE

B i R R F60km i fiEett L, &

32°30'

133°40"
2 RERigEoiiEsd CMEE. A-B K3
O E kR ISR T
Wap showing the bathymetric contour
and faults around the Ashizuri Knoll
A—PB : position of seismic profile in
fig. 3.

B3 e e B SR AR, (iR
B 2 #hE,
Seismic profile of the Ashizuri Knoll.
Position is shown in lig. 2.

JAMSTECTR DEEPSEA RESEARCH (1986



NGO EHME DLy FEEDY » SHROWMET
TEEOAGHEIIF 550 mTH 3 (E2) o LikidE
P DAL AT E T L T S THEEA o ks
) Crpgrm) AT I E) - TR L A

33°00°] DL
Diw
F181
oo
128§
=3

309
rd

Mo

134°10°
[® 4 57 mo g & O aER,. C-D o E
5 o i PR IC A
Map showing the bathymetric contour
and faults around the Muroto Knell.
C-D : position of seismic profile in
fig. 5.

I
. T
Ccen o -1‘.533(.?--- i 1
ke s &
- i . !}‘_ 3 | =
T L0 3 FER O
i g 1 l:?--% '
Ir .:: i 1 Ii ; y 1 -'\: x_lll‘ L
| '. ¥ [ ]
A A ; ’ | o o
k] T T 2.0sec———p— ,15 1 ;
! : ! e I L

35 = Lo W S i A S,
[ 4 ZHE,
Seismic profile of the Muroto Knoll,
Position is shown in lig. 4.

(1956

JAMSTECTR DEEFSEA RESEARCH

SF RS oRD, PR HE LS T
e 5 (E3) . EHOT CTARRIICE, &3]
25O BHHE=RET T 5. HiLBDTF
R TR T, EREEE ST 2800
IFEEE O O EEA SRS (B ME M.

2.2 EFSBE

'ﬂififﬁﬁ;iifﬁﬁﬂﬂimﬁﬁﬁmkm#c{mﬁ L, 7&K
#1250 ~ 350 mODILBHILV AR H 2 ETS
% (F4), BIEFNNEHAD b L FEFRD.
06 {7 5 1= i o 0 SO = A~ 5D
FHiGaaE A b EBRESHO 1 DTHb, B
[ Gl RUE, HREICE? > THET S
PR =E - BNEMNTHT Be MR ETHS
(Tl - Tl ¢ A hibd 4 (BE5). TREREN
& - fgho s L s FIC B 51 5. B,
D ORI L s TWSN TV 3, TOW
B, ER A SNEF L E TIURT S b
@, 1000 mELFOEEERD.

3. BERAAE

iR 5 7 ANTO 19854 2 AT, R
BT ETE o R F % FlO RO R L7,
w4 FRFp vy —F—ORGHHE, Bl
6 U5y, BERHLET 2 SR, A X 7 DR
W 2 hEFhofEE T 7B KO 3 BT 2
Fate, [H2LEIEAWTHEL, Tofiiid
o5 v CIcd i L. WiliitdkoAch i,
N b— b5 wAE Y FHERTE iz,
Wity 2T TELTHALTO S Y -7 0dD
YR R — 7 vl & FT TR & HTETH
nfi, v —F — Bl EORE L v SEFREE 1,000 m
E L, HEME 120 mEM2 /o P ORETE
BiL7, Eeic BB add FASr ¥
o —F — DI, SIB S NIBREE R T, £/
E7RUESICH AR EHALTHRELL
B M R T i I T A A A AT

3.1 EfEsE
o T & B &, SRR P TEER L
(2 A GO0 mELE O L ARSI A <
Yofids A IR HER SR CBIB L T 5, i
Feoy RIStk A8 <, s HERMmIC L < b i

177



Ay

arzan

7

Ele RfmLoYd FRE ey —F -k BETDHERE,
Map showing sea-bottom material of the Ashizuri Knoll inferred from sonograph
of side-scan sonar.

1338168

AL X
ARG IIATLAY 3504

:'sl%it]&_ﬂﬂ%

!!229"

ALY

-.._n.-ﬂ“"

/<

—

—

BT REHBLEOERT L EH 2 7L 3RS RE,
Mﬁiﬂ showing sea-bottom material of the Ashizuri Knoll identified by deep-gea TV
image.

17§ JAMSTECTR DEEPSEA RESEARCH  (1986)



s

rer

56

/ BiverLay -i:w/ "j

2285w | -

134'12°e

I8

HEEHOERT L ER 2 Sk A6,

Map showing sea-bottom material of the
Muroto Knoll ideniified by deep-sea TV

image.

T B, T E S L 5 288 At R oh
T, T LT ORI P ERK Ut i e oo MR 12 3L
FhThd, Bk, MibEHTHa-THALGD
A TN E R R A N s T S A R

A FIEICE B &, THIBRI0TI O m mER
OB —EILH - T B0, BT TEIER
YT S EETELG, RETOO ~ T50mic
i, U T — o SRR L AR oo o R
HdBHe T50mENELE R HERM DGR L T,
ELBEZAHICHEAMEEL TS, £ A Y
HoffoRR S T, CoirEIEE L T
BEFEALGNIHERIEFBE L TO 38 bbb
B BRI E R F — i iTe
-SSPy

JAMSTECTR DEEPSEA RESEARCH (1986

3.2 EFER

EEmEEE S R d b HiC, FiSL AHE
B i - T B0 fiy 8 s & O ey LT %,
# 2oRIESDD—B00m IZIE Y o T — 2 Higl il
LTl S8l 5o KB 600 mEIRDHEREEE
Hitlgiicid, £ o/pEBRon s, £ 8D
M RLaN TR Y, REET L BRI & 526
DIEWMTHLIEFL N S, MPREGID mihlic
t4, o9 ) H M (calyptogena sp, ) LHih
ALEoE R Lo d H. oMo bidyd
~ATHEb ST T (B ),

4, EIME
4.1 H1800ER (2EER)
R B A X ~C, TOE LGS0
HUHBH L Ao P — 2 DI L Aol b, il

ivg



BifhEofABES LUBEPA I HETORE
LENEFMC, MEomBRMECEREL, LE
~FEREWAHEETHMAERA. L L, M
HRld o OERFAIET L, BRI TRED
LEFECE 1,000 miBALIE~FENTL £ -1,
FhEEL S, e sEREITE G HHDR
¥, HEFE LGERSENT, BlCE R D HR
(M) IGEANBLRAICBREE LR LT -
foe T, HMECHOSRENCEIICERLA
$THFLTOT 747 —ICEBMEET -1
4.1.a 180 EEmMCIR
FHAE: 1985 TH20H

oo FEASTERRE 0 6 D] 0B &

NGRS . T10m _

WEIR - KiE be, BB s, BA2,54801,
HE SR

DGR . R, BiomEE, W9 m

e 60° AHmp~ 0B~09/ w b

10 : 41 EE0mTY U &{ER, HEHE A~
{fz¥> Co 230° 3 &EETHk,
11 ; 54 &)1 B¥LIAELICS, 220° FMEden 1.2

Ao PEEOEGE RIS Y B SRS
Tty 2 HFE,

TpnbRAsth s - JbER 327 20007, HEEE 1330 8.0 11 : 87 WEMLKEITEN, Vo Frz—o
®|E . HBES FE e L5 ' B A, BEMIdEb, 230° 46 h: &40, 'S
ik An B P9 i ke R EGIENE R S, BHAET S
Fii3: 110 iz H-F1 0 #i, FORBEHLICL-TACSH
Ficeh TN et 54 I 09 59 47 Tk e
RIS . 158520 47 12 : 33 @B L HRENERLTwE, Ei
BN . 5 BRI 30 BB RAIEL T e HERUE
13a"s80E
289" ] I f ) R I i | I

Hemlntnmede midn

WIPPLL MARK

287 L

=rLn]

Wl
L] @"J%ﬁ

32 285

F9 O 180 [DESTORTEE & T 5 7.

Map showing ship track of dive # 180 and sea-bottom feature.

180

JAMSTECTR DEEPSEA RESEARCH  (1986)



OEFEICEF = — FTIROFERF - 14
MHMRA 5, HEE (# 180 701 -
1~3) EUrEMofleiT- s,
Bl d, v-valr— 5 TREBRH
L& dl, M LIS &0
MEpErRE LTS,

13 ; 06 BEIIEEEDIGEICIA T 5, b9
Bochic Bakdi o FIRICER L 125
GH B, WENLEALETH B,

13 : 13 CTFM v —+—M» 53, BAIicgEsEds
&y,

15 : 26 HERSHOSEMSSHD, HEME- 50
BA %, defilichHhFieiciiE L Tond,
AR (# 180 .702),

13 ; 53 BT IC & BRI,

14 ;00 ZHEoMEEER (6 180703,

14 : 09 N-SHRBOHINMENEL 5, 250°
FENCET LT 30T H PR T Y
WEAE =T & EARHENIL L

14 : 22 MEHEHY, AT LEBELD &

BD L 2BEHEEV, KELLOE

L 2

12:0 8.4 5

T wc?ffﬁ

15123:::ﬁﬁ§#§$ %
=

Ay B
EEAWE Y
g Iy
AT

TEE e

BAEZ, LALBEE0LOERRA
iy, EOMICF 2 — FIRO LB
Ha

HITHFLTOT 74 SiICESHBOD
fo¥hic g E F20 miciE ko

14 : 25

14 : 30

TR ORTER & 182K L R EAE 9 ITR g o /8,
AiTH) (5 180 ~ 182 BIFH) KB T, #K
IO STDASIRM Lizfw, EOME, KED
LS AL RN AR A

41.b ERREVTHZT—F

[ LA 2000 ) (2GRS I #S S,
700 mOEERICE 2 T, #@FicL hdEEAEI
WENSS o, BFohicHEOEE - kiR
e fo, MioFOATEEIC L 3L, mEE T
IE 600 mfl i E T20en /s FH T EE N HTFELE
LTWa (IO5 1983), B, R0
Ao E L TE Y, s, ElRE
OFaHE LA HE OB OMESRTH 5. SEIOFMT

12:2717

10 AlSicBU A Y v v — 2 Ok, RENLFHEBERT .
Migration of ripple marks at location A. The arrow indicate current

direction,

JAMSTECTR DEEPSEA RESEARCH  (198G)

181



Bl =t toiid (d0em s, REETIO m) oD A
SR OBEOEMSTH L, Wit X %
Digfbhdh -t EFEA SRS,

) o 7T — 7 QiEREHIEnTH Y, EiFY
o FMEE LT (BE2), —8ic i Eik
Yoy FbR oM, b I 7HOHETIZZANE
LML TE Y, ek Fh ool
FHEFICRESA T LM,

kgt ER, BE, HHEREUEfRO:
W, [El—HSIE S -T W& A, TO1857328
mic, ERERA £ ZHE, VP re— 24T
IR -7 3.5 cnfb W) LI 2 & %08 Sz L= (19
mo. 43 (00 .

9@ DS TIELES Sen® HEICE 28R L
fi. T COFE&TE, BHE L, EDdizibe
BHAEAHLTED, Ve Fs—rofml i
A RN - TR, Bl d0en S T
s fe HEARSUEND 2R 6 iR icH T B
hi, FOTFICiE, EX 6 ok Bkl pliy
ik B, COMFITEMRBOREEEZT THERIL
frovy—4 rOBEETEE-ED EH-TH
%4, MR OHERIMEIE - 20 Liddh - f2 i,
WOEALGREAE B ED L FToliRitd b o b
o= TH o e BPORERRL R, HALd, A
B, KA F AN ERNLOTH LML L5 <
GENTW . &ORIBO FITIRE S GOk
&b, FORZHILBOWRL 2y FIROMG
Mo omEENT IS,

4,1.¢ Nestimentifera OFER L{EHe

B AR O GE T miliiTF o =7
fhonikmmase B, L, ERbbciy o7
e =g DH Db, MERITR - fHER Y
DAL IICEE O B0 ) w YR TIE, ¥
DO MICiiiE | onli & 20emfi 7 o — 7Y
R NS (B3, 6~TKDF - — 7hH
1 il -»THY, FRolEfiNichcdad -
Thvize FORMNTE, MEHME D, SLMHslk
RSP EA R L TB O, Wil efo o
Tz ORI i BB LTy v,
VN GEETH S, Taiddi TR L ks
Hioh oo EBETH -2, BN RA FHl) Y
D LT E S, B TEE M -F, 4
FAOERIRL 725 & OIS H T IR A 2 L

152

Tivfe,

ML F 2= TPREPEEROMAT T, Mo
thfle7 o ) iz Sk~ TR
HERAEERL L T 3 Vestimentifera TH AL
EMFIHL Az, GRIT S, 1986) HoO®EL, Vesti-
mentifera O FEL, MhE Q4 50808, MmhElE
KXY ARG FE A W IEU Be oS aikid, T o
BF & Wik (178 5 B AR IC K - THE s hTue
AUEEdid B & EERLTIVA,

4.2.a 181 @A (BEFHFR)

IEipRL T L e A £ FIC kAR L D, b
TR D I P55 I & AT 650 mfhaL o/ 53 7 1k
O 2 rids, R R & AR o e AN Ino il
- Ml kb L dmaicd, BBl Tom
BMOEHBHHTEHEA S EFA, Mmoo ity 2
m e Hgi & D LTHAE B4R & Lo digilifrai
13 2 kt FRIEEOBIF DS Y, WEIITEAITHEN G4
Fhih, SIERSEREAMEEAEES L BehT
& = oo WNTHIC -  to—2d, il & e Pg -~
Hiddiaii< 120, (DIFFETac e Ebific &
FAEN, PUMCER L, WEORIE e
P THEOREAE LG YL T ENT
BO, el MR, RO TR
O AET & - fo s, bR, B, LN
fEL, IWWEFETEHELEE AL S,

4.2.8a B8 B

WHE . 1985457 f1 22 ¢
IALH G, - JE#R32° 577 diFt 134 127
R . WS bl d=t 1 1455

rEna ke JRANELE s
it fii -t 1] ER

MR IGESS] - 12033 43
T 15 1% 50 4}

TS RTINS - SIS 17 4%

sy FOEOERD 0 4051817 45

T RPSANEEIE © 380 m

dpihdd - Kt be, WM NNE, M3, @R

2, 989 |, #HEsH
BT WM E L Dl BRI,
R OB om, dE 1344 &5 L

PR CE PN

13 - 001 &%, REEEHemOilZ CORH 0 -

AR, e S E end s o

JAMSTECTR DEEPSEA RESEARCH 11936



EOMEDMHE L,

e W b ERES, TEaL—

13 : 20 250° HE~FiEMIG. Menko s § FEoDVC THND T 2HFLY,
HiHEL, ThCslaknbo bbb, Hen RO D&M, WITANBL L
13 : 26 [Eilik O PRAH SOl 15: 01 »TEfL,
13 . 41 BHS(, k& {BOET, RomEs 15 14 FhI THROKBHESDTH KIS
™ oML L, Kho v v EA
13 1 47 BRABEALELD, varEE B B,
25~ 10em ROBHBIE LT S, 15 ; 15 BEOMsbii{ s,
13 : 50 10coll FOMEME {12, »y FIkD 15 : 17 v b EMNENSET 208,
et A, 15 1 22 BEEEECED, Y SHGEES
13 : 56 BSEMLT, BEovA HENE] ECERE LT B, 4% TR - 12
RAMOATE, BHELALL L WRERC, B miZiE ORRAEHN S,
bR AR m ~-T B m Bl T 16 : 25 _kA#EiCEEA AN, HESRALC
BF 5o v b TR AR WHo FHELED & LTS, MRICE
I, TG WAARDSIIPIT O EILS, B
14 : 12 dE o REHo v FEO -5 DM HxwE L, LRk,
RA A, BRI E 0T # kR ATk 4.2.b  BOEE
R o b L, HP O - BEOIEEERNE LT
14 : 30 @55 EMABEO L EROY ) BURTEETT - o0, EHO @ M E ORI
by
ey B F-9
3288N i\} i
341281
3875 M- e 181 DIVE
b
E;;M.Emi;ﬁﬂmm

JAMSTECTR DEEP3EA RESEARCH

11

5181 mISATOREREE. A FEIRGUPHERGA,

3

E [] — 1

el BRI

Map showing the ship track of dive # 181, A ! Core sample, B Rock sample

{1986

183



-—p  Kuroshio

-
B00m: s et
':.I' 1',:'“ EQDm
\ Samels e CUITENT g Jlnferred
' —~+— Bottom e . il

<

50

ple

12 181 MR OB 40 3 & o ok,
Shematic DHigure of sea-bottom material and ecurrent
directions at the loeation of dive # 181,

Waht boo, FBEEHRIAN T, HITHlo
fRUgIL R it i, ENTH, EED )
BABRIRTELESHE RS, L vk
A B R T RSO IR A] S e
H oo de, COBEOEEERS, TOMEIE ST
LT OEEERS D,

I (JGE 380 m) FHEWE, eI on
OfEAEAE L, Fici0aiziEdT 360453 (F
B4, B12). &% 350 mELRTIE, WAL
S, EWHE{NE, FOMOIERICEDS (i
SNTEPE{pORE{HE, Lbb, #Hnft
i TEAERL T AL AL HES),
BRI E AFIC Y MEOEREHEIRE D (F
PL6), ZHICHET S (E12), SEOEEL T
AHTYL, BE S Lo, S v b OIS
B#i, BEOFEZREELOTH B, TOME
OWFER TR THEOH B0 HIEEAE N,
f A L L i U0 T, BEHVLAL A D I
et P EOPIEEOADEET AL S0
e, EHEELEASN AL A PO

154

B &Y, BmfRrofefhhillihs,

B iEfsrd, FrEtolivfBETh i, 0O
i34, EIKEOMN D [E O ES MEE, 5o
B A I, KOk Sl v Mg &
Didh B, BRI, 10- 20D b oA,
1 mifi W EEELH L. BELOBomEEL, =+
Ve 2 2AMEDLIETHESE, =L »x 2h
iCid, kEbEEEFEA N AMEZ~d 2 v o v
EEORD OO THe NS, HIES
i, Y4 ZORERNTESTI2054
ThHH. WaMmiE, wrdithEcsEhd amy
THAROLDIREL BT S RSB E
M, o b HLERILLDT, v=a
L= TohirsMiticBhTLE S,

BONMGMATHE D &, FRICH S h
BNRET A LM E MG, HiffEd B0 ILm N
ORI E AT, S G OB 4
FoEBEAIC QU M, il TR DI e e A
ETAICHMT AT EM G, HENI-Y DR
fitedhH by S0, oo

JAMSTECTR DEEPSEA RESEARCH  (1986)



ol s s T

Dive 182 AshizurLK
- o~ - 5 -

I33°‘L.E.EI"E

IR
N \ i
-"‘1._ -l;_n.:-

/]

Owylcrap of l
Sedimentaey Rock

Cuperap & Flaly Gravels of
Salesrane
dgg. Eaplder Graveli ar Bloackd
greater than bm in tize
Cribtr Graeels
"-.'-; Serd 15 Sill

[ wmipple wark
/’r Eunant Linsdliah

W

g
?-ul -

32°29.0'n
. .1|:2:' / /

%
|/ 2] /77 _md
38.4°

38.4°

V4

-‘-""‘-\.\\#%

.Y

N

1132 .,
DT s

il

(13 & 182 Ol itk & T 5.
Map showing ship track of dive # 182 and sea-bottom

leature.

A b irhic G Eh T v R Be e BlvER g, R
Ble kT ENAZOTRHEELATH S,
AR T R o 4 < e v P EOIERE
ETh, MO ToRIeL-TREIENRSK
T & » TIRMEE LA, T @iRidbd & O
Hifilf LAz bo T, BEEoFaThv e by
L0 SBEEL o b 0T H SHulfetkdidty, Bilic L
=T, Vb kORI Al L3208k S Ui
Ehacdicky, 2oholGCfaiinhigs
LTHENALEEATID, BREITHEL:E
FA G AEM - WrE L voov P RO
FEAS, M FaHch#kd 5 B RS i)
fEAS, HAEOHIETE L DI N 5 &
I ATHETSH Bo Wil iz ST -Haicy 3 5
Hoogidiae (R i, 1986 ). Lal
B, o bR HERGNGIZ BN O BEN T
Ef: b, HEWNENLLDTHA I,
EEOHRE S & B 0NN E S LTI

JAMSTECTR DEEPSEA RESEARCH  (1986)

EENADOPEAMETH B v b EhOREGER
HCHE DR DUWEEER 2 Thvizdd, F 3
W RO B AL I & B A2 SEAY A ddi S
A Lz Db LS,
4.3 F182EMm (BEED

5 180 mlidc G TABMIHEUREERL T
JEME X ArSze T 180 [BIFESUE, dEUbEREicE E N
LLTE~ A S 2T Ehadz, Hhd
Kok, AdEIC 0 S Rilo R T L H S
Hi, [mlEpic 2l e RBIRHoFETEH D,
MECEESNTHEHSKE - T H[HEFEH
HH T EFERCE~IE D TH S, BHRE O AR
(RIS YR AN TE O, (3RS
et B HE o E W AT Bz (B2, 3), iR
AMEL Tl S FAUE, 02 R A i 1S S Y
LT Th, B iEoifizilgks s &
HTELD, 2 TRBMTE, B 180MHIHL D
ik bdid o, mihuow LTS L Ty &

155



kb, RIBEENET 2 L84, 00
LIEsw R, Mo Blor— b A HE
TELEMTEI,

L., BfRiEEORBRBEHITE, BEREY
EOEMREETICERIS] s T EN
MEEhiboollEBhhio - Llhg
D, TRKEROITINE M DY LI 5
T I R | CHIE 3 5 OIS B
LEbdHat,

4.3.2 E182@BMRE

FHR: 1985FETHA23 R
A AaLs s . dbER32° 20, 1 HTEE 133°38.37
FEEnE o B i A—

HokmnmnEE  HEERS

it P ik
5 B a5 10K 543
i LB 15K 44
it e | 4 H:fE] 69 45
o~ o F PG RS 5 Rf5 48 45
bt T L 760 m
AR Rikbe, BB NNE, BH2, #iE2,
Shab 1, #HE sl
[EE BECoobiav L
HHEE 10m, #AEE40° 0.3 kt

TR

10 : 52 i5HE, AEESS0m, BT BEE L ooib,
WEFAGE 220° £ D 0.3 kto FEEEI10m.
A EIA P 2 15 & 30em LT R R
Dy THi4~5RA D,
HRBETHEREEA LM, 0mid &
EiLEX-Th, jl&H{ kR
NTLEW, EERTENEL,
MoEhHeSiat T 4 iR
§ 45 (S A, ¥ wFas 182701
11 16 —1~4)
11222 BHE. fiERME.
11225 B L5y, flfim b, 88210°
il & koo iR A L RRLA A, T

D oMM RO £ i
11:29 %oTWE,
11 :30 VeTrue—g liEMalHRE 5
! W Ny Fw— s QiR E e AT
11 : 32 (ZHSTh e,
Y]

11 : 37
11 - 44
11 : 46
11 : 52
11 : 57
12 - 01
3
12 23
12 : 24
§
12 - 45
12 : 48
13 : 1%
13 : 35
i3 37
13 - 40
13 - 47
13 : 54
14 - 02
i4 - 13
14 : 18
14 : 18
14 : 20
14 - 30

JAMSTECTR DEEPSEA RESEARCH

FEL THREIC L 2RiEE A B,
WREZ I S bkl
fzhi vy P BINE A (BB
# 182 /mud) o ==t 2 b — # Tl
- THERSICEL S0, §)
WElRiE & A LIy,

D LRI LD, b
BEHE {1 B, AIE 660 mo
MREEIMOE RN S S D, 8o
HME I By AKEEBE0 mo
BEALBOAMOIELLIMERELS,
BEOREAE 2 m, KIE 625 mo

KA OIS A HERL AR [ A = 72
OTUEEREET 5.

ooy, HIEATES, fE
AT B

k. S50% 2 Mg+ S (HEC #
182 702 =1, 23,80 bicidigs
o TOFOEWMEE FELT VS,
A 640 m,
BRI &, Whikicia 3, Flon
AR E S - TRAILTHE LD
IKRZE A,

TR f2 0 Ak B

#2100 i S o R Rk
WAL - TG,

i (5T,

GhREE (MDD ¢ 182 703),
300° THLERM 5,

B ol Uhs, BUABH
T 5 B SR & 10 B, AGE
GE0 me

D Ui b stz Ush, B &
— g
Efidhioibessmii LTH A, K
AETO0 m,

b o ip oo v b BEAS IS0 IN € FEV T LY
AT B,
MR OB LA B (B g),
dHE R oA E CRAE B, K
HETH0 m,

(1986 )



14+ 32 8 b,
4.3.b EEBEOCHZEEELA/ABOKRE
B AR L TR oM s
OIFIERITE £ RER ) shea KN 1 B b I
MR ER TS, MEEIANSIHEZ m
AEAISLOEEHTLE SR mBTT
G D e b~ S TH B, T
180 701 — 1 @& SIS SR E 0,
R TR AEE, o iiofh, JaliikEilio
KA 7 2 bR oH, [Tilhoil#Ese das,
TR EHBLTRO O3 5, JEHIEEEL
fEdnd t 454 FDIREWMTHS, MBOIZLALY
(1, M AIIC o> TiD~ B MES L, 6
{fbahiAkiEBT sy, Solfiblond, &1,
Hikis b &g <, Eiic A0S & A 23y
N TWE, COEHRT EMh, JEEOHRHTIE
Yie Wb B O HIGTT & - F208, B & DR -
Lt RIS R LT e b A s i & A, #E
Lo, WECERoNE(EY, KO
SPREY - R0 R TR LTy v e vl
CHEE LTH-Tha EEAL G5,
PO FIIEE, HEE LR 0BELT
SpropeA i A S HS, THNV Y SrEERN IS T,
fEEd R LTy 5, 4, dLdaihinie B,
YhazonhEHWELTESULT, Kadk
A2, PHEEENBEHYAICE -TH2LL505
E, COLHEEERE, FEfEGAETE AR
FTALANETAHAICERGH, Helenic Trench?s &
THIIEMIES S, BRD b s LT
SMcd D, EENTIYEIESEET S &
S, COHMSTHEIRIICLED <y 2 2L
T, COESRNSTHEELELSSH,
OERE B GRS, FILT Tk - THMD
hitk, aEEmo LiEincE s BT, Sda
oAb REST, SRR & o dEE
X AdE & L6, R8BSO TEgEE
2726115, COHARYVFATHRLOITHL
©, L FoMitias T, EEIck S5 & Rl
Ik AR2EOEEE, WEFERDNIT, b
AT Bk HICH -t EOR, Y b
Lasmic KA Lic kg, KL
HocThn T, el A L SN S B R
MiEEfE-o &b BEA OGN L, ok DI,

JAMSTECTR DEEPSEA RESEARCH (1986}

e £ AT - MIEMEHOKRENLEIATHRE
O & S HENI N b IcAiTk T, EMRE
BTRoh s kS MRS Rofiici 34
oIS E R b h v owh, 2oL ERE
K AEEZILNE, ZHIEHLT, B, E
E OO ik, BiGrEEmRd 2k
AT £ AL & BRSO KL > TEL
Tivh, © I ThHHMETHL bOERED < Bk
i, alllEshTH - Ty (B4,

Cantour current
swaeping aut fine
material

T
appra

Bd 1 X3 Ok EkolRR. KENO

Hi4r A 2 ITBIANM TR .

2. a =~ d e EE R BT & S kA
DETAR,

1. lnterpretation of the seismic

profile in fig, 3. An arrow indicates

the site showing schematic diagram

below,

2 a = d.Schematic diagram showing

the relation belween lectonic movement

of Ashizuri Knoll and the formation of

gravels,



PimaltiEfsiETE, T00 mEEcid S L
ELAE T L R I OB Eihh TR S (B
8). 2, H3 OFERERNTRASHh S 1k
B EE RN E A HROERER TV B &
HRX NS,

5. mibAsEFER
5.1 FE180E@EM (BERER
6.1.a HILREA

Hidi BooRbis (£ 180701 -1 ) (&, Clobore-
talia truncafulinoides &G . fosgensis &
HEEEL, Pullienialina obliquiloculata
{—primalis) dextral b & s, N.22
(1.6 — 1.0Ma) CHYTELEELCND. FO

134, G.inflate, Gomenardii, G.scifula,

Gds. sacculifea, Gds. conglobatus, O uni-
versa, G.dutetrei 2540,
51.b +» 4R

i B O (£180 /01— 1), HIABORE
(#180/01—-3), Himi C DS (#180/02), Hiss
DOiESE (#180/03) @4 R vdFhbh o b+ v
AR 1,

5.2 181 BES (EFEED
5.2.a HIHBILEA

HEEG B oD v pERLAE (2181 1) iCi3d &
AEEERE L,

EIMLSOGRESE (£181 -D) it G. iaf-
lata, Pulleniating spp. (dext) E&HirHs,
Sphaeroidinella FA & G. tosaensis — trunca -
tulinotdes F ¥l ae { Rlodiid. T3,
G.menardii, G. bulloides, G. falconensis,
G. glutinata, G.ruber, G. duterive: 250,
N21 =N22 (5% & ¢ Pleistocene M) T4
THLELLND,

B.2.b FEE

HSE Bo o bk (£ 181 - 1) @&, Cal -
cidiscus leplopora, Discoaster brouwwert,
Discoaster variabilis, Hericosphaera car.
teri, Pontosphaera syracusana Reticulofenestra
japonice FEH, G gceanica ® SZEM WL L&
L, HEHtEEOLOLEEZCNS,

[ElHbRi e £ B (2 181 ~D ) (T,
i,

5.3 B182 @

SEN

158

£.3.a H\FH{kd

Hodi A DRI (2 182 01 — 2) (&, IRHF
[EEHOD, Globorotalia cof. tosaensis &
&&, G.truncetulincides ME SN T &
b, NZIHYT S EEL 613,

5.3b Frr{eRai

Ml BOEFODE (= 182 mud) &, Cal-
cidiscus leptpora, Emiliania huxleyi,
Gephyrocapse oceanica, Helicosphaera car-
teri, Pontosphaera japonica, P syracu-
sana, Khabdospacra pulchra, Umbilicos -
phaera sibogae &, 0.26 Ma LAEEO HERY
WmTeE b,

s A IREIRI b (2 182701 — 2) iTid,
[RIFEDIEGF v/ {EEM RS E N TV AT
ThHd, HECO A ME (#182-01— 1 BT
£182,702—2), HiSD® v Mg (#182,703)
b A RS-,

LlEoz L s, BFRHE - P13 B
~TFHHERKIC L - TMRkEhT 3T &3, 1B
R b, B L b EEVS B, OEA
T, EOHERKIS I, WERRED &5 Sk
ME 0T, RIS - T, ML
o TholiE LiknlitEiohd, ol
oY ) HALEDADBENBESNE L EEH
AShE s &, iiERERER L WSE T, B
& iETch T s B EtEds it R BRI,
Ando (1982) 1T & - THEE &z ifi A
Al Lo EB ISR <, F O PRI T 5
alfiEfthidh 5.

&5 Lk

Ando, M. 1982, A fault model of the 1946
Nankaido earthquake derived from
tsunami data. Phy.Earth Planet. Inter.,

v, 28, p.320-336,

LEO-—SFi3m 3 4, 1083 K BEif® T 24—
2. A B HiE PR o B AR B R W
W (ED6), 53-56, BRI

ARER 34 %, 1984, [ ARG
HUPT AR ) - WAss i o IS AU X A
el — . M=o — =, 335, 26 - 48,

MERIHAS, 1975, 740 & il b I,

JAMSTECTRE DEEPSEA RESEARCH  (1986)



— QOuter Ridge 2T —. R, 7, Yonekura, N., 1983, Active deformations
of the continental margin along the Na-

531 — 536.

EITTHE - FIBIEA, 1086, EFUHGERE nkai and Suruga Troughs, Southwest
E& L rrE RS, HEMER, no.28, H Japan. Bull. Dept. Geogr. Univ. Tokyo, 15,
(LESE 47-62.

KEH FEHPRE - BAH 12 1986, Vesti-
mentifera tEIICET. H2EBNTRFE
£ Tk,

(EREEE: 1986 F6 A108)

JAMSTECTR DEEPSEA RESEARCH {1986} 159



A
b

ZERmERAMmICSHET S
Calypotogena sp. ®FE R (KEE
600mftiE), 198542 AT
A AT R i B B LD A F T
& = Tmﬂjo

Dead shells of Calypotogena
sp. at the eastern slope of
the Muroto Knoll (at the
water depth of about 600 m).
Photograph was taken by
deep sea camera system
during site survey, Feb. 1985,

B2 GERSHEDY » P v -7
(RETIOmM). HhEFHFLY
Fanicmbety 40cm s BLED
{it 8 1A 2 s, (B4 @ANRS).
Ripple mark at near the lan-
ding point{ 710 m). Bottom
current of more than 40en/s.
from front to back was meas-
ured (point A in fig. 4 ).
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HeRH OBEO T HICES 3 5 F
2= 7kt (Vestimentifera
sp).Fa—7DEHE lce, £
20cniRRE, MEREL L ED
HIRBERETE (FHGTF).
Tube like organism adhering
to the lower part of cobble of
sedimentary rock. Diameter
and length of the tube are lcm
and ahout 20cn respectively.
Black sand appeared after the
remove of the cobble {lower
right of the photograph).
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EERE RO RN > T B
€13 - A7)

A boulder sceatered on the
sea-bottom. Very thin sand
and mud cover siltstone base-
ment (13 : 47).

Bl5 WHRLABOE .

Dense cover of gravels.

HEE BiEfgibRiduven S0,
AT iC EOERENAL 2,
Cuterop of siltstone without
gravel cover. Dense cover of
gravels are seen on the upper
part of the photograph.
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s | = el = R rf.l"' e, 1L
E#T EldaErititm b okEoiE &
(S D, Dive = 182 )
Outerop of siltstone with gravels in the upper part
of southeastern slope of Ashizuri Knoll
(Site D, Dive & 182 )

i

HHE FELAAEO L ERREcE it LItRoh 5
Pl (Dive #1820,
Sediment fil] continued to the deeper part of Tosa
Basin and liniations on its surface, near the end of

Dive # 182.

JAMSTECTR DEEPSEA RESEARCH

11986)



	高知沖trench slope breake 上の海丘群の潜航調査
	1.はじめに
	2.地質構造
	2-1．足摺海丘
	2-2．室戸海丘

	3．深海曳航調査
	3-1．足摺海丘
	3-2．室戸海丘

	4．潜航調査
	4-1．第180回潜航（足摺海丘）
	4-2．第180回潜航記録

	4-3．第182回潜航（足摺海丘）

	5．微下石分析結果
	5-1．第180回潜航（足摺海丘）
	5-2．第181回潜航（室戸海丘）
	5-3．第182回潜航

	参考文献
	写真 




