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Pacific Plate Jurassic to Cretaceous Seamount
and Chert Stratigraphy, Rock Paleomagnetism
and Clayey Seabottom Cracks

—Preliminary Report of “Shinkai 6500” Dive 181
at the Mariana Trench Oceanward Slope—

Yujiro OGAW A * Kantaro FUJIOKA*” Atsushi OSHIDA *#
Harumi NISHIMURA *® Takami KAWATA*¢

Atsushi MATSUOKA *? Katsuo SASHIDA *¢

Toshiya KANAMATSU*!® Takashi ITO*®

The 181st dive of submersible “Shinkai 6500” took place on October 4th, 1993 at the
Mariana trench oceanward slope from approximately 6,400 to 6,000m depth on the line
15°28.7" N from the west to the east. The dive site was located on the middle of a one
thousand meters high N-S or N30°E trending normal fault scarp, which was caused by
the bending of the descending Pacific plate to the Mariana trench. We found outcrops
composed of seamount igneous rocks and radiolarian chert. One pillow lava is com-
posed of quartz-trachyte, and one pillow breccia is of alkali basalt. The oldest sedimen-
tary rock, tuffaceous clayey radiolarite, includes extremely well preserved radiolarians
indicating a late Tithonian/Berriasian (Jurassic/Cretaceous boundary) age, and the
youngest chert, clayey radiolarian chert, indicates a Coniacian-Santonian age. The
other two samples of chert indicate late Valanginian—Hauterivian and late
Cenomanian—Turonian ages, respectively. Three outcrops of pillow lava, one is of 43m
height, are found, probably interbedded with radiolarian chert. However, several
normal faults are presumed to dislocate these successions. No Tertiary sediments were
found, but the Cretaceous sequence is directly covered by a Quaternary thin (less than 10
m thick) pelagic clay. Thisis the largest scale hiatus in the western Pacific sub-bottom.
On the gentle slope of the Quaternary clay cover, there are many open cracks trending
sub-parallel to the cliff direction, similar to those found at the Japan trench oceanward
slope.

The paleomagnetic study of the four laminated cherts and tuffaceous clayey radiolarite
suggests that the older rocks are of a more southerly latitude in the southern hemisphere.
This is partly coincident with the results of ODP Leg 129 from the western Pacific region
just east of the dive site, although our oldest rock shows a more southerly latitude than

the ODP results.

Key words : Trench oceanward slope, Pacific plate, Seamount, Pillow lava, Radiolarian

chert, Hiatus, Crack

JAMSTEC J. Deep Sea Res,, 10

(1994)



1.3 C&®IC

19934EEHANGHE - <V T F - ¥ o 7 - %5 A A
#wRFZE (DY93-1) o—BRE LT, Jbk15°29", %
147°51" @ = ) 7 F g ARE < [ LAD» V6500 @
Wi CGE181# ML) »319934E10H 4 HicEfis iz,
AHERZ N> THELONTF— 7 L2 DHROIED
FENOMRETH 5, BHIELS [XZIh] o= T
Fu—E— Ak EAEROEEMEZHELTbI
oo AMETRCOREAEREOLDETHET %,

<) 7 MR R O AIAL Z 5 T L EFREHIED
DIRET, =) 7 FHEAABEROMM L LTSN
TWw3 (Kanamori, 1971 ; Uyeda, 1982), < dihilfic
SWVTRTTIKEHED 5% { OHIERBIEHF A3 75 &
NTHD, i DSDP Leg 60 i & 2 Hililic k- < a8 HE
HIRFZEIC & - T, HUE - HUBRPIBRI IR A 15 0 iR &
N T =71 (Hussong and Uyeda, 1981), 19914Eicid~
)7 FHEEHEFDOY 2 5D WVHW B quiet zone D
Oldest Pacific ic &\ TEEEZRAEHIGTHE (ODP) Leg
129 Hf1bh, £ OEWsEFE SN, LL, <
7 FHEEEAREREIc VTR, Y123y 7 7o
Ty ANVBRENTWVWSEDAT (Hussong and Fryer,
1981), HUEWIEHR ML TOEp -7 22 THRA I
DY93-1 8D —Bi & LT, T DiROMIE - M I
DA - HFEERAS T

A Bl DL T P SRS 2 WiE o i o BRA
BRI ICEEL, ®HANZORAZS S 1cb THl
- MEBIEN UGN - R ORELTT - 1o T OF
B TEUIRZE VKR Z BT 5 2 &N TE R, Big, &
FHEIC IHIRAESBEH L TH Y, Lo b Zhidrdid
DF v — MEEMRISAFRICEVRT L, S5I2%
o O[T & B o O R & o
WCKEBANAAL Ay 2DBBD SN &, F 17 DHERS
Yo LI 13 H AR A O g i QR & RS 2
T4 VI BITLEEDOEHUT I (B BErsE
THILERENHBL I, &5 ThdDfEFIE ODP
Legl29 ic B 3@FDOENE b—HES, HwlHALD
Rl ARdT &, RELALY 2T - AlifidERD
LK EDRE T BRSO 5 1 (MR I R O K W ik eR A S
FNTOVEIEREED T, F1, YRR L 22
T v — S E OPEEIEHERTS O IS, Ch S o)F
Fr > K7 L — NI EACHIE D S BRI AT
T, FAEIROD R EHARRE A S ERGIE ) h - TIb B L
7ol &%RT, TNbid, fHTirbhi ODP Leg
129 OFER ELT L ETFIL LV, KimTId, < OB

JAMSTEC J. Deep Sea Res., 10 (1994)

L Z DHROWHRO—HE FEINCHRET 5, 88, FFL
WIFEFERIC>W TR, BloBaiczhEhome L
TRETDHFETH %,

WB, AREICBT 20RO EBD TH D,
EETERIR DR AT - foo R, #H, PEAHIRHRNC
T L, NIOBHMOMIIZETT - 7o, HIHIGHIEHER%
L 7o, PEAY, JIHEJHEE 7> 2 3 7 Ok & s
HOLRIFIT O W THRZETT - 7o, FARIE A D iR
ZREIEL, FRHEF + — b OHIER & Bk O /7 Z2 B
Ut @M IS D RIE %247 - 7o R/ NS4
ROBIEETTV, 2HTHE L1,

2. BABoihE

AR 3157297, HE147°51 2 rhulh & LT
Jt40mile, Hip§45mileTd v, HHI LD 5 ADHIKR
k- THIZENfTTb . (K1, 2, 3, 4, THhiTLD
AR WHIPH T H 545, < U 7 F gk BEil B Ol R
A OHTEHY] & 1278 - 1o, AlOFER BT Bl - H
At - PN & O HBIFRIC b WS T &M
T& 5,

A I C o g i O SRS D /KB IET7,900m T H b,
<)V F F o — B — A F8E I SEHE T5,500m F T,
% 72 Sl 125,000~4,000mFEE & TE AN — LTV 3B,
AT SR D &, W PEN, b, A
MR OSHIRIC X3 5 T EBTE B, HgsPEMIERT
AL & Z ORGS0, 5000mPLZET 13 NW-SE
Hllk zhic 3IEEAT 5 NE-SW Hlaofzo + v
Y EBRRD 5N B, AR N-S AR oE ~ L
YFIRK - THEOT 5B, e LTI
& (7,000m MR TH & 05 T EHE v — v o
I#1320kmiciEd %) 2b->ThD, ZOMEOERIR
BEM, #E0I & & /KEET,000~6,500m O SR IC 1313 —3K
T 5, £ ORI TOMEEI, B~ LKA 2
PHTH B0 LT, M IEEED1,000m IS
WS IEWIRE R IC & - ¢, A iiiEin~iTd 5
(X2, 3)

MR I RN I3 B O BHIETH B H, N
HIWN-SHED Y » V7 v F 57 OMIENREST 3,
HEHIENRI T3 N-S O NE-SW 4o 2 > OHIJE b L
v N hFES B, NE-SW HloHiEid b 5 7z ¢
D, 6,000~6500mDKFEERT, TOHIEZ L v FiZ
gl & G L CRERIN b e aAATB D, KT
L — ~ OHEDBEMIN b EEAE 52 Tvwd, THIIHA
Mm@l > T EBERE TED O 5 HH

125



ORIMAPvo.s9 1: 6000000 SLT- 0.00N
25 00

;Q RIS & \
mm'ﬁﬂéﬁ%% AN
AN
%. ‘ﬁd " 0 ?\ : » <J{
¢Philippine Sea

) <",' J: Plate °

MNTPE o e
06 PORY
? " s
% Q B " @

SEES
Y : e

o N ) R N
) ofP 2 LS SRIAL \
b ’; ﬁ\%ﬂb‘. S
5 “, 7 AW, )\\ [
Tb Y SN
L.‘ 4 S ’5% /,ﬁ\;//

) 1

i I
NS

N

(@ YR ! g
/. 1}@9 @‘z ’

15 00

i

2N

) <
72

X/ AN )
) 5% g‘z

0

7

150 155
00 00

K1 FHEHRA E X, FEICIEE T 5 2 EMh - ifEIlNE T ORICIEREN TV L, EfiE< v F - o — B — LI
Fig.1 Index map of the study area, showing maulti-narrowbeam tracks. A seamount found during this study is not
shown. See Fig. 3.

126 JAMSTEC J. Deep Sea Res., 10 (1994)



147° 50' 148° 00' 148° 10'
1

16° 00' _ . e 00"
) |
A4 3 -
A AE
3O v? j
15° 50' : A/ s
‘ 2K i/
9<’ AN J IR%% , ,‘
8 (._)@Q ﬁ . s ! 0
A 0 VA&
] o A B )
15° 40" - 8W: 15 401
ey, o 0 s
a S \ O ¥ _‘ .\:-‘
£ o) s L7 Y7538
> ; : : Wik 7y H ¥ 8/
. T Il B / i
4 R i) k'S 2 4 %
: b WO i T
. 7 it
15°30' ‘ : %7 e 15° 30
¥ SR b g
I il S ,'.9('1.
o g \'. f @ i . i+ 0®
i @ e :
0 Y ) 0 (A :
" ) 2 O
& S 'C O-C
15° 20" 45 5 4 K R 15° 20
! seamount
D
15° 10" ! 15° 10
147° 30" 147° 40' 147° 50' 148° 00' 148°10'

M 2 FAHIEO <V F o — - A=y 7 B A KRAITRT . FHFR ORI 2100m

Fig. 2 Multi-narrowbeam map of the study area. The dive site is shown by arrow. Counter distance is 100m.

(Kobayashi, 1991, 1993) & —%d %, iaifihiiisg &
Ml o 5 & 72 9 Wi (3 Atk R i 0 v [ A 1
Erdtic ol LT, HREREI LR EFUIL T
W5, #ilica b5h b NE-SW Lo, 0k
)48 & QMR Tl & o KSEE T L — b E oA
IRHIRE S 525 (Chron M25) @ 4[] (B &% N40°E)
(Nakanishi, 1993) 121313 —d % Z &0 5, HEIKILA
HOMGEEKMLTWEEEZ ONE, —F, Aok
JEEEL DHEHTIEY » 7 v F b5 7REEMRTEL,
OHBKTD 7L — b IkBIABILE S WET L — b O
K& BAKEG BV IE LB bDEEZ SN D,
B, FHEHER ORI HE D < & 3,000

e

JAMSTEC J. Deep Sea Res., 10 (1994)

miCE S B EE3Skm DM LA D WL S b DIE
WidIc & > TEMN SNBSS, BEICEALTVWS, £
DA~ LAZ N TE Y, ZOKED
SRS CELTwS (M2, 3),

3. BIFEROBME
181 (19934101 4 H)
B /NI AR
WK « RIS, Al /Nl
3.1 B
S8 OB AR 1 1SR T, F /o, MBRIAK
CWrX Z X 5, 6 1<K

127



147° 30' 147° 40' 147° 50' 148° 00' 148° 10"

16° 00'

L

15°50'

15° 30"

15° 20’

15°10' B o

147° 30" 147° 40'

15° 50’

15° 40'

15° 30’

15° 20'

-——-—-—--

147° 50' 148° 00’

X 3 FHAHPIHED A * — VK, G e REITRY,

Fig. 3 Immage of the study area. The dive site is shown by arrow.

3. 2 BE=®EIg

B ORI BIEE s Wi DR O REMIFI 2 B H 1
~bIRT, FRERELEEEH 6~81TRT, #EiiE
Jb#15°28.6", BHEX147°50.4" DIKZE6,424mICFEE L,
FE A TACERR B I L T#91,250m & BT L Fo.
BRI S IS 5, i) KREBHmIEKL
D OJEECAIE L, & & b Ebh & < iRt 2 Rl
Th-cEFZBAL6NEH, BIfEIE N-S KU N30°~35°
EcE 2 HER O 1 kmic g ST 2 F> EWEIC & -
TENSELNTBY, PRy OME CEHE30EIcES
%) OAfHITH S, IR EADPOSHEFLTELE
< @ boulder-cobble 44 XD F 7Y hif > T\ 5,

HEMFRICBVTRAD 1 > GURD-181-R-001, LI

128

TD-181%4H0%) (Kt F v+ — b)) (HHE6—1) %HE
U7ctk, RHZBA A~ ke B Lic (X6,
Mo 6,391~6,348m & TI343miZ E DS DEE (—H
TA ==V 7)) L1 5TWT, MIRAEDEGHIC
BHLTVWE (BH 1—1), MIEEHN50cm~ImiEE
ODRKEEZLTOVT, Ny 78hTW3, ZOFEH
M IZEIKETH 5, IR OHIEE S BAF (RS B
(BEHE 1—2), TZOAEDE361MICH - iz (R-
002) (BRE6—2) BAKLIAA FTH5bB, 6348mT
ML OBIRE S & EAL O I 3 B & Ry o HER S O
DIKFISHERDOBEADGBE S v,

6,348m M 56,107m F T & —H I FRIAS OB R
o b0, KFERFEKROHERE (FELTF v —

JAMSTEC J. Deep Sea Res., 10 (1994)



Dive 181 ’

10km
VE:7

X 4 Ao WEENEK, L, Jbk15°37, F, bk
15°307 127y 5 Wik '

Fig. 4 Profiles of the study area, above, along 15°37’N,
and below, along 15°30 N.

F) BEHT L, ThoDiAICL-THEDATYL
%, R DRSO EoE Wi (6,316m) ToO
EIR-003 (BH 6—3, 8) MW LKt DRHKEHS
THEBERETH 5, £, R-004%TR-005 (\LW§h
bR F v+ — ) (BHE6—4, 5) 2Zh%16,284m,
6, 192mOMIF I TIHRE L, ThbRVThbiEAT
bY, RIS - A RTIADEAST 50
T, T3 EA» SRR L TRE WA -> TERLTL
535DTHAH, TDRH6,286~6282mF TITH) 6 mD
PRI S DB &S i, 6,282m T id A7 o fFPE o T
WFv— b EOEMMHEINL (BEH1-3), £k
6,230~6,210m I JE X 20m DRLIRIA S D EE S hiz (B
H2—1), Chic@RuBRoNt, EAolEs oY
RIFEL PS5V, ZDH%6,107TmE TD103m DI
FEFWIC IS EHOREL LHRSD» 58 5, R-004
(6,284m) &ER-005 (6,192m) FWVWFH MWV T 3
2=V aVORETLIHHMBF +r—bThHB (HH6—
4, 5),

6,107TmIZ B VT, FROBWHELE RO S H W
HEREW) & DRIDIKETS v v — TSR AR L1z (BE
3—1, MIDF v — b 3RPEHL, ST 5 6D
TH, /b0 TmOES OHEREY O I3
Thb, COMICHE=FERIHBIRIRFERTH S, b
LZDERD E P = otifEssniE, <Ticl

JAMSTEC J. Deep Sea Res., 10 (1994)

0

T000 T R SR D F v v ZDHEAET 5 T &8 B,
CHNRBVDLWBEIEKEFEOEENA T4 5 ZAD1IDTH
%,

HWREP OB BEED FRBIEKELEFIRENL ST
WT, FNEFESHRYIE TmP TOESTtH 2 (BH
3—2, 3)o THUTHAHNCE UKL DRIFD X W %=
G4, FHoboxETN 0, T, BRLTRIVS
D ERAERT R G TN D, S SOk E S
alt (B, 2o &h o oIS IFBILEIRCCDL
T SCD iz, otERoED S oknil Lo
HBHEDYPD,

7 I Z136,101~6,041m & T D HPEIFHK600m D < #%
WERE R TEHEITH D, r kRO BE R 7o
IS S 00, FE Rl HEHERY s
b T3, ZOERMICIHE BRI - 2RO
HITER Y » 7<= Diddp, £ OXRpBFEST S
(BH 4, 5) TNIREBOIEL OBITZ W,
DE,SLIBYEEN M baMid b (5H4, 5),
H5bDRMETL, HbbORBHRICHMT S (BE
4, 5)o TIRADKBICRIEEEMI IO TH LY, £
CDORVEEP<Y v FIRIEWL 2 L— % —Ro4EY)c &
AiNE s S e (BES—1), BB, TOF 35
Z DO, HRMER PR OEOEOG 3 HifIcE»
TARD Ty Y 2aaT7DY v 7)) v a7 1, REE
Sk EHEFNC-001, 002 (6,097m), 003 (6,062m),
004 (6,035m) (HHET) TH 5h5, C-00Lic 3HERMA
BLA-STOED STz, FN5RTXTEBIE O LRHE
o R3E R LT, REFcDROS% vy a—
T4 v IBBEENDENE, FAITYIVEFAL XD
IZADTIZ—VavPBEDONEDATH b,

7 7 AIEE6041m T D, HE#I22m o Hs N30°
E AhcE s, oBEohiEcalk R-006 (6,035 m)
ARELL (HEH6—6), 2hlE7 vy ) EREBOE
0o—7 Ly F+Thsb (BEHLI-3), B% Lh-7ihic
FHEOWIRHSHERE L T Wi, 7 080 b15°28.7, s
147°51.1" ®7K%6,016m THEE L 72,

T 7 A

4. BERARUHEBRYEEOLHE
BB LG AR OHERY O BREALE & FEE I3 E 11K
Lo TNODEEABHE6 IR LIz, SAlK2WVTi
UM RN A ERR L, WOLBAMSI TEE L. (BHE
9, 100, Ff, F+— FRUKHESIIO>VTIRER%E .
MALK#RE (HF) ick>Txy F v Lk, EHE
FHIMEE (SEM) k- THIELAL (BHE 11, 12),

129



1 K & BB
Table 1 Observation during Dive 181.

Time (h:m:s) Depth (m) Remarks
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% 2 KD XRF i< & 200 O 3R v
VN5 K2 Dr. Dodie James)

Table 2 XRF analysis of igneous rocks (analyst, Dr.

Dodie James, University of Edinburgh, U.K.).

181-R-002 181-R-006
major element in wt%
SiO, 75.27 48.89
Al; O3 10.78 15.86
Fe, 04 3.44 11.83
MgO 0.07 2.17
CaO 0.12 6.09
Na,O 4.65 3.01
K,O 4.33 3.37
TiO, 0.17 2.52
MnO 0.05 0.08
P;0s 0.03 1.93
LOI 0.59 3.80
Total 99.53 99.57
trace element in ppm
Nb 186.8 41.3
Zr 1471.1 188.2
Y 192.2 47.4
Sr 11.7 363.6
Rb 137.4 56.6
Th 20.4 4.3
Pb 12.3 3.4
Zn 277.8 168.5
Cu 2.9 88.6
Ni 5.9 73.4
Cr 10.4 238.6
Ce 234.1 67.7
Nd 112.3 49 .4
La 79.0 41.3
\4 8.3 144.0
Ba 72.6 196.1
Sc 0.0 32.5

Lo THEo oD (HE 94, 11—4), ZXHPT
rVwERICEhPCTV, F v/ LaABEENE, V)
YW E A=V CT E[RETH 5, BT late
Cenomanian-Turonian %789,

R-006 HHEMOLREHEOEu -7 Ly F+ (BHE
6—6, £ 2), INEWHALAABRIGEERIEVD
Ty ) ARABEMB T VA ) EEEZ LN S, inter-
granular 75\ L subophitic fi#% %R~ L (BHE 10—3,
4), RN ATas 5 R5 4y 7 5HlEkAERT, 27
VRO T vy F v EHNREEDO/NEDEE D TH S
B, ZELTBY, BEAEOEYDPHELIMED -
TWa,
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R-001, 3, 4, 5@ hBliho > b, FREE
CHBSHEOE FHMBEEEEEH 151cRd, LITiC
zhzFhoREc >V TORIHEREZ R~ 3,
R-00113Z < DHHEEGLH, ThoDRIFI3d F
DXLV, ROBREINEE S N1z, Acaeniotyple
diaphorogona Foreman, Acanthocircus dicranacanthos
(Rust),

Archaeodictyomitra sp., Holocryptocanium sp., Napora

(Squinabol),  Acanthocircus  trizonalis
sp., Pantanellium sp., Pseudodictyomitra sp., Xitus
spicularius, Schaaf (1984) O L v Y F v — blTHD
&, Xitus spicularius ® H B JEHE (3 lower /upper
Valanginian % T & 0, Acanthocircus dicrana-
canthos DH#&JEE 13 Hauterivian/Barremian 8% ©
H B, TOMEEH» ST late Valanginian-
Hauterivian DFERBE SN B0, FEHLY v JICIZHEBKR
ORI D B,

R-00313% DD THRIFD L VWEEZET M, TD%
CWEKILEETH 2, LHL, ROV D OBEHIREDS
[G%E & L7z, Pantanellium (?) berriasianum Baum-
gartner, Pseudodictyomitra primitiva Matsuoka &
Yao, Pseudodictyomitra carpatica (Lozynyak),
Pseudodictyomitra nuda (Schaaf), Solenotryma (?)
ichikawai Matsuoka & Yao, Vallupus japonicus
Kawabata, T HL 6 6D X S ICHFHEiwm T X 3,
Pseudodictyomitra carpatica @ #] 1) Bl 13 latest
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Tithonian Td» % & & X 651 Tk H (Matsuoka,
1992), % 7z Vallupus japonicus DFEH L ~ ¥ i3 late
Tithonian-early Berriasian Th 3 & Eh TV 3
(Kawabata, 1988), & 7, Pantanellium (?) ber-
riasianum |3 late Tithonian-Berriasian @ Zone D (&
RN & X TW3S (Baumgartner, 1984), Zh 5
DT EMS, TOFEARY 2T AHELER
(Tithonian/Berriasian) 12 & T WAEREZ/RT EF 2
5 s,

R-004 (3 fRAFD L WIHEHRZ BT, RO BREAHEE &
Nz, Alievium praegallowayi Pessagno, Theocampe
tina (Foreman), Dictyomitra formosa Squinabol,
Napora sp., Pseudodictyomitra sp. A in Taketani
(1982), Stichomitra communis Squinabol, Vitorfus sp.
14+ 5 5 Coniacian-Santonian @ Theocampe urua
Zone (Sanfilippo and Riedel, 1985), % 723 Coniacian
D Alievium praegallowayi Zone (Pessagno, 1976) %
ANERS

R-0053% < OHBHIRIFD L VIR E ST, KD
J& f 2 [6]l &8 & L foo Archaeodictyomitra sliteri
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dictyomitra pseudomacrocephala (Squinabol), Rho-
palosyringium majuroensis Schaaf, Stichomitra asym-
batos Foreman, Stichomitra communis Squinabol,
Pseudodictyomitra pseudomacrocephala (Squinabol)
& Rhopalosyringium majuroensis Schaaf D&+ 1L,
late Cenomanian-Turonian @ R. majuroensis Zone~
lower Alievium superbum Zone (Schaaf, 1985) %7K
R |

Al S h o RS 1 ODP Legl29 itk < Y
7 #EiEH G O AT L — b LoD Pigafetta Basin &
East Mariana Basin 7> S BEH U 72 i B 5% (Lance-
lot, Larson, et al., 1990 ; Matsuoka, 1992) c X < I T
W5, AlElfG S o BRI PER H AR 0P+ K ok
WOZEH—HE—FBamn b EH T 2HESIcEENS
R BRI bR S B,

VI EOFERICH S WA ISR & 4 72 sk o FE g
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RBIOHIBOE S 3530 5180, F 1, KEEHMTIE
WS THENZDT, AFLSHA FPLREL L L
MR EOMFREOAIHTH 5, K9 IKRT LI I,
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Fig. 9 Correlation between this study (right) and the results of ODP Leg 129 (left).
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Table 3 Data of average magnetic direction, ¥ and a,
and paleolatitude deduced from the in-

clination.
Paleo-
Horizon/ Nuglfber Dec/Inc kai/alfa latitude
Sample . (degree) absolute
specimen (degree)
R 001
A 4 264.7/23.8 1004.6/2.9 12.4
B 4 259.9/29.4 441.4/4 .4 15.7
Mean 8 262.2/26.7 227.6/3.3 14.1
R 003
unit 2 9 240.4/—36.2 90.1/5.5 20.0
unit 5 & 6 9 227.6/—42.8 132.5/2.0 24.8
unit 7 6 235.1/—38.0 345.9/3.6 21.3
Mean 24 234.8/—39.1 107.7/2.9 22.1
R 004
A 4 297.4/—9.2 440.3/4 .4 4.6
B 6 298.2/—4 136.5/6.6 2.0
C 5 303.9/—17.6 127.1/8.2 3.9
Mean 15 299.7/—6.7 141.7/3.5 3.4
R 005
A 7 73.3/—22.6 84.0/8.4 11.8
B 4 66.1/—18.1 183.1/6.8 9.2
C 4 63.1/—20.6 175.7/6.9 10.6
D 4 64.8/—27 275.1/5.5 14.3
E 4 67.5/—21.4 658 /3.6 11.1
Mean 23 66.0/—21.0 143.6/2.7 10.9
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Fig. 10 Paleomagnetics of each demagnetised stage of R-001, 3, 4 and 5.

oKLED ENICF +— 2T ETEEFLAONS
B, AlRl3EN LD bFHVEE L THBRLDOEEMNZN
bilio bfnick o, Lbd, 4RIV 25 - (il
FEROHIB IR F + — b TR L, BUKERHE R
HTHot, CHIRELIREFEOLVEEELEGEEN S
EWVIHE, ROKINF S ZBELEHLTOWIELENS
HicBWTH, Legl2d oWwFh kil (Ogg et al,
1992) & &FIL 5, ThiE, AlloFARsHE Lo
{TH-oTEITHRLTVWAbDEEZ ONDS, BF
5, wEAU»SbsahioklKick > T, fHE
DB DILFMISEME (pH, Eh) Mo fFics
Flicx, #— LV ADOFTERMLEALOGE S
Po1DTHAEH, &6IT, KT I ZABELEELT
WISV, KU~ A ROk U TV B SIS
ELEDOBEIC O VWT A AEKEE L SRETT 2B D B,
—7, SEOBFIRESIFELLRFTTIHNEDSH
350bd 5, ¢TIRIBNIEBY, A& > TE

136

ROWES NI 4 DO, THH SERNEIC 7S -
WY, ZOlEFRELELTH S, i, Akird
NTEATH S DR EIERE VW, 4RO
BiHE S EET, ZORICW > bDENEAFHES
nalEho, bLbEoBFEMRMINIZDEBELK
DLTWBEEZDIEND->EBHRTD 5,

%72, ODP TRAD SN HE=AL OB IR SRR
WEEhEh-te, Thd, TOHIESELDOSLET
by, ZOHEPLRAV—MOME L IFRIT>TVZ
LICKkBEBZDLILENARTH B, F=AIT ITFMIE
BRI & BEBEDRAPIEATH - EEZLLNTEH
D, ZORICREBEN T4 5 28— B oh b
B, AElELD S Td, FhiFEHERL & Huie
OHIBORIZH 5, THIEFPERAISA TV DRI LD
BREBANATAYZRTH D, BTHL, bEb LU
PO E T AT, ESIKHRVIEBRIEZREORE®RD
1DTHAH D RSN S,

JAMSTEC J. Deep Sea Res., 10 (1994)



ROO1 NRM ROO1 after demaged (200°C)
N N
RO03 NRM RO03 after demaged (10mT)

N

RO04 NRM RO04 after demaged (‘200°C)
N N
ROO5 NRM ROO5 after demaged (150°C)
N
+

B lower hemisphere
[0  upper hemisphere

X 11 BHAREREM () LEM%ROBRAML (). B F
HER; H, BEER

Fig. 11 Natural remanent magnetism (left) and that
after demaged (right).
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Fig. 12 Age—latitude diagram of each sample (all
assumed to be in the southern hemisphere),
showing the site came toward north con-
tinuously. Lines are results of ODP Legl129
(Larson et al., 1992).
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Fig. 13 Rose diagram of cracks, 75 in all.
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Photos 1—5 Outcrop pictures taken during the dive. Numbers above, year/month/day, hour : minute/second, depths
in meter ; below, direction of submersible, submersible dip angle, direction of camera, camera dip angle,
zoom, focus in meter. In case of two numbers in the lower level, they are directions of submersible and
submersible dip angle. The camera directs the same direction with 45°dip. Aperture is about 1 to
several meters.

140 JAMSTEC J. Deep Sea Res., 10 (1994)



0 93/10/04,13:07: 18,6108 [LI93/10/04,13:12:33.6100n

066%,+02°,061%,-02:2010.F06 fl 11502142 3o AL
k] 93/10/04,13:38:34.6104 32:32,6097m

083, *03’.079’.*05’.2010595

HH 3 HH 4
Photo 3 Photo 4

JAMSTEC J. Deep Sea Res., 10 (1994) 141



¥4 93/10/04,16:08: 38, 6062m

142 JAMSTEC J. Deep Sea Res., 10 (1994)



SHINKAI 6500
Dive 181, R-004

SHINKAI 6500
Dive 181, R-o001

SHINKAI 6500
Dive 181, R-005

00

65
SHINKAL 05075y

pive 181,

L

SHINKAI 6500
pive 181, R-006

I 6500
181, R-003

BH 6 &hskl. KEE LA

Photo 6 Rock sample pictures. Arrow indicates younging.
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HE 7 R-003 0UMIAIEE (X)) & a, b, cHOOEAEHE (£), MEOH I IR < v kW B, KNG EAL A
Photo 7 Cut plane picture of R-003 (left), and a thin section photograph of a-b-c (right). Circles at the left are for
paleomagnetic samples. Arrow indicates younging.
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Photo 8 Pictures of sediment samples taken by push-corer (2, 3, 4 are C-002, 003, 004, respectively), and their X-ray
radiograph pictures.
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T, ANV ADLHE STV, HE 1 &G
All with upper polarizer only. 1,2,3 and 4 are R-001, 003, 004 and

Photo 9 Photomicrographs of sedimentary rocks.
005, respectively. Note that R-001, 004, and 005 are all melted and recrystallized into opal-CT and quartz,

while R-003 is not deformed, altered nor recrystallized, and consists of opal-A. Refer Photo 11.
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Photo 10 Photomicrographs of igneous rocks. With upper polarizer only above, and both polarizer and analyzer
below. 1 and 2, R-002, and 3 and 4, R-006.
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Rz v F v 7 Ucilll 1, 3, 4 3BEERF v — bo MEHBRIZ I TEAEOBEARLTEY, 4 TRILKRPREN X
<, 3TEAEDERES LV —F, 2 ORI TR 3 RH D X VIR 575> T B T E 45
3 GitRokUA 7 ROAFEEHF Ik - THEIITWVWS) (BE12E2BBO &),

Photo 11 SEM pictures of the sedimentary rocks. 1: R-001, 2 : R-003, 3 : R-004, 4 : R-005. Etched for 2 hours by 3%
HF liquid. 1, 3, 4 are all radiolarian chert. Tests of radiolarians in 1 are mostly dissolved, those in 3 are
relatively well preserved, and those in 4 are well preserved. On the other hand those in 2, tuffaceous clayey
radiolarite, are extremely well preserved (see also Photo 12).
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Fhb,

Photo 12 Mozaic SEM pictures of R-003. Upward is top of the bed. Coarse ash fragments-bearing horizon includes
extremely well preserved radiolarians.
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Photo 13 Smear slide photos. 1, C-003-0-a well preserved

A
B 14 R0030)*ﬂh0)}<m %gt%ﬁ@@}#

TWISWKILH T R, BOIERSD < v H /E&{WJ

Quaternary radiolarians, pollens, red clay, ferro-
manganese oxide particles, ash fragments are
included. 2, C-002-0-d well preserved Quaternary
radiolarians. 3, C-003-23 fish tooth.

%o ﬁ@OD"M}fJ@“E L

Photo 14 Photomicrograph of the coarse ash-beraing horizon of R-003. Upward is the top of the bed. Large, ex-
tremely well preserved radiolarians are included. Brown is fresh glass shard, black is manganese oxide.
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Photo 15 Representative SEM pictures of radiolarians. Scale bars are 100xm.
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Acanthocircus trizonalis (Rust), R-001
Acanthocircus dicranacanthos (Squinabol), R-001
Xitus spicularius (Aliev), R-001

Pseudodictyomitra primitiva Matsuoka & Yao, R-003
Pseudodictyomitra carpatica (Lozynyak), R-003
Vallupus japonicus Kawabata, R-003

Panthanellium (?) berriasium Baumgartner, R-003
Dictyomitra formosa Squinabol, R-004

(1994)

9.
10.
11.
12.
13.

14.
15.

Theocampe tina (Foreman), R-004

Alievium praegallowayi Pessagno, R-004
Stichomitra communis Squinabol, R-004
Rhopalosyringium majuroensis Schaaf, R-005
Pseudodictyomitra pseudomacrocephala (Squinabol),
R-005

Novixitus weyli Schmidt-Effing, R-005
Archaeodictyomitra sliteri Pessagno, R-005
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