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Abstract. D/V CHIKYU shakedown cruises of CK05-04 Leg 2 (16 Nov.—14 Dec. 2005) and CK06-06 (6
Aug.—29 Oct. 2007) were carried out off Shimokita Peninsula of the Northeast Japan. During these two cruises,
three continuous cores of 47m, 71 m and 365 m long were recovered from the seafloor of about 1200 m water
depth at Holes C9001A, C9002A/B and C9001C, respectively. Cuttings samples were collected from Hole
C9001D from 522 to 647 mbsf in penetration depth using riser drilling. The onboard laboratory systems integration
test including primary processing and measurements of the recovered cores were performed for laboratory
performance evaluation and laboratory staff training.

Two coring sites (C9001 and C9002) are located in Hidaka Trough that is a forearc basin under tectonic
effects of both subduction and arc-arc collision. Cored sediments at four holes (C9001A, C9002A/B, C9001C)
are mainly composed of diatomaceous silty clay, and divided into four lithologic units based on the lithology at
Hole C9001C. Unit A is characterized by common intercalations of tephra/sand, while Unit B is rarely found
in tephra/sand intercalations. Unit C is composed of a unconsolidated sands, and the Unit D is similar to the
Unit A that is common intercalations of tephra/sand layers. The integrated stratigraphy based on micropaleontology,
tephrochronology and magnetostratigraphy suggests that a bottom age of Hole C9001C at 365 mbsf is assigned
to about 780 ka, and the geological age of Hole C9001D ranges from 1.05 to 1.65Ma. The sedimentation rate
is high and nearly constant of 62 cm/kyr at Hole C9001C and is low of about 17 cm/kyr at Hole C9001D. The
core of Hole C9001C has a continuous sequence without hiatus although the disturbance interval is recognized
around 130 mbsf.

Based on the age model, the volcanic activity around the Northwest Pacific is thought to decrease during
approximately 250-640 ka of Unit B of C9001C using magnetic susceptibility data and the stratigraphy of tuff
layers. The physical measurements of various methods revealed that two different lithology of Clays A and B
are recognized in the sediments. The Clay A contains abundant diatoms during high productivity period, while
Clay B is affected by inflow of high terrigenous clastics or low diatom productivity. These clays suggest a cyclic
sedimentation controlled by the Milankovitch cycles.
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Fig. 1. A) Index map showing the Drilling/Coring sites of the Shimokita Peninsula with bathymetry, seismic survey track lines and existing bore
hole locations. HPCS coring locations C9001 and C9002 were drilled in late November 2005. B) N-S seismic cross-section along ODSR03-BS
(line location is shown in Fig. 1). Data acquisition was R/V Polar Princess in 2003. The strong reflection layers are recognized in the upper
part of Hole C9001C and weak and chaotic layers exist in the lower. The former is correlated with Unit A of Hole C9001C and the latter
corresponds to the Unit B. This discontinuous boundary between two units declines to the north, but the age-gap is not recognized based on

the biostratigraphic results. Both figures are referred from Aoike (2008).
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Table 1. Summary of holes drilled D/V CHIKYU Shakedown Cruises. H: HPCS (Hydraulic Piston Coring System); X: ESCS (Extended-shoe

Coring System)

Water Top

Bottom

Core

Expedition  Site  Hole Longitude Latitude Depth Depth Depth Core Length Eecovery Method On Hole
(m)  (mbsf) (mbsf)  (m) (%)
901 C9001 A 142°12'01.97"E 41°10'35.90"N 1183 (2). (485). 1H-5H 50.44 108 HPCS 26-Nov-05
C9002 A 142°12'01.97"E 41°11'01.20"'N 1179 0 26.21 1H-3H 28.03 107 HPCS 27-Nov-05
B 2331 70.81 1H-5H 52.72 111 HPCS 28-Nov-05
902 C9001 B 142°12'05.70"E 41°10'37.52"N 1180 0 540 NC 15-16 August 2006
C 142°12'04.86"E 41°10'38.28'N 1180  301.7 301.66 1H-33H 333.19 110 HPCS 18-23 August 2006
C 142°12'04.86"E  41°10'38.28"N 320.7 320.66 34X-37X 24.59 65 (86) ESCS 18-23 August 2006
C 142°12'04.86"E  41°10'38.28"N 320.7 365.33 38H-40H 26.71 104 HPCS 18-23 August 2006
D 142°12'01.97"E 41°10'35.90"N 0 522 NC Riserless 18-23 August 2006
522 647 NC Riser 2 August to 25 October, 2006
ENEL, WL LoTWwa, $, ZoHici ZREHRICOAVLNG. Ttk 2I1E, BEERSCERD
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Table 2. Summary of particular core disturbances of Shimokita Cores.
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Exp. Site Hole Core

Disturbance

All except 1st core holes for gas discharge.

open cracks and vesicular voids due to gas expansion and mud loss from puncutred

901 C9001 A 2H

vertical cracks yeilded due to abnormal shooting.

902 C9001 C 8H

vertical flow-out (?) structure, up to 3 cm width, composed of relatively dense silty
clay yielded in 0 ~ 9.6 m, not cutting through layers in the lowermost part of core.

32H core liner bending at the lowermost part of core during core handling at the rig floor.
34X soopy zone (gas void) in 6.6 ~ 7.8 m.

38H crumbled loose sand not retaining original structure.

39H cored without core liner in the core barrel and newly packed to cut core liners onboard.
40H pierced by a metal bar in order to pull the core snagged in the core barrel
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TlE, C9001A (0~48.5mbsf, mbsfidmeter below sea
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FCEIXND. OB ERWTEM, LA,
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Fig. 2. Microscope photograph of diatomaceous silty clay (C9001A-
2H-6, 68cm) that is main lithology of the core sediments, containing
abundant diatoms with common nannofossils and sponge spicules.
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Fig. 3. Lithologic columnar sections at C9001A, C9002A and C9002B and correlation between three cores based on magnetic susceptibility and
key beds of tephra and sand layers. Code numbers of T and S show intercalations of tephra and sand layers from top to bottom, respectively.
High values of magnetic susceptibility coincide with tuff layers.
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HMOHEoTons 2 —EX A4 NET, WMBNWE TEZ
O, VAR y FROJEDH 5. CI01ATFLE
C9002A/BFL. (#970 mbsf F TOEERE) TI%, KILKE%
260 (T1~T26), WJE#%29M (S1~S29) #ik4 2
ZenTE (KM3), |HEL L CarModtizEsTd

20104 3 A

3. ZD5%H, T11 (C9001AF, T 28.40 ~ 28.56 mbsf,
C9002B L, "¢ 29.47 ~29.62mbsf, C9001C 7L 30.30
~30.39mbsfiz#efE) & T17 (C9001AFLT45.11 ~
45.22 mbsf, C9002B FL.C46.85~46.95 mbsf, C9001CFL
T47.46~47.83 mbsf IZHAE) 1%, FEHY OFELRR < BT
R LHRMRET LU TRER, BA T4 W G ERE KL
KIET, TI1E%%—7 7 7 (Spfa-1, 42~44ka, HT
M - #13E, 2003) IC@E s iz (£3). 7z, fRIoEE
EE KK TH 2 T21 (CI002BFLT53.24 ~53.29 mbsf,
C9001C 1, C54.35 ~ 54.38 mbsf IZH(E) 1%, FIfE4 7 7
7 (Aso-4:85-90ka ; FTH « #H, 2003) AL S NT
W3 (%4)., ZHE—F 7 71%, WHERZFRAMEL 2
F—=YDMIS 3, Fgk4 T 7 71T MIS 512 % N2 xfth
ShTwa (BEAR - #HF, 2000; BTHIZ2, 2003).

PRE S NTz4R D a 71, AHORY, HEOEL,
KIWKE ZFAWTRE T 2 2 E23TE, CI002A EBD2
Lo a 713 CI0IAFL @ EHE & THRIZ, %72 CI001A,
C9002A, C9002BFLd 341, C9001CFLD EEB75m 2
YT LEEZLNS (K3, 5). InbLOREELRE
T2 L, KM OEHIZ4OoDEM2Z=y MIRS TS
% (®4). &8O Unit A (C9001C-1H 2 5 C9001C-
17H, 0~158mbsf) &, SRR vV NEREL LD &
Vb WRER KUK B SRBICHAE S . KILIKE DR
1ES 2 IR E0.7M/mTH 5. Zha=y FFE (2
=y FA) 12, HAFHEMEREY (124 ~132mbsf) & R
Sy FHEREY) (132~135mbsf) »FEE 2. Unit B
(C9001C-18H 7> 5 C9001C-37H, 158 ~ 340 mbsf) 13,
LI DPRY v NVEREED S LB S, WIE ¢ KILKE DS
13 EAEHEE AW, Unit BOHES (203~ 207 mbsf)
IZEeRE Y v N ERE R A 5. Unit C (C9001C-
38H, 340~348mbsf) 1%, E#EE DOV~ FRIRD >
57 %. Unit D (C9001C-39H 25 C9001C-41H, 348~
365mbsf) 1%, FFUnit A L REEIC, B« KILKIE &
T 5V NVERLE T2, T4 —HEEITIE, C9001D
FLCEINE NI Yy T4 Y 7 ADEM S, [EfiE L 7oEEE
Boy v NEMEETDH), AL QX EALoHE
LEDLLTWL D EHIWTE NG (Fig 4). 7z, TAN
4 Frv— b %&&¢EC001CFLD 195 mbsf BIEIZ H %
YV s ~HERIfE e KUK o 128 ECHER S vl (B
1, 2008).

fREa7icH iy SR ORER
E7/kk
~NVFrvH—aruod— (MSCL) ik 2IEMED
YIMERHIICIE, #REER (Magnetic susceptibility : MS),
y #R%E (Gamma-ray attenuation bulk density : GRA),
BRLLIEPT (Electric resistivity : ER), HR y A4
# (Natural gamma-ray radiation : NGR), @4
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#3. C001AFLIALNZ T 7 7ET11 & T17 DR
Table 3. Results of analysis for identifying two tephra layers (T11 and T17) intercalated in the cores of Hole C9001A.

Refractive Index

Tephra Sample Major Volcanic Glass Heavy Mineral Correlative
No. Component -
Range MeantStd N Type Range Mean+Std N Mineral
C9001A3H6 1.7 1.7 2 bronzite
T 24-27 gmx>>>(F)’I > 1.499-1.504 1.5016+0.0009 71 pm 1.704-1.706 1.705+0.001 4  hypersthene Spfa-1
28.55-28.58 p> Cpqu 1.5149 1.5149 1 pm 1.708-1.717 1.711+0.003 26 hypersthene  (40-44 ka*)
(mbsf) 1.730-1.735 1.732+0.001 31 ferrohypersthene

C9001A5H4 |5 pm > 1.510-1.527 1.5172+0.0048 22 pm
78-80  P|>> Opx > 1.528-1.533 1.5306+0.0014 28 pm 1.703-1.707 1.705:0.001 70  hypersthene

45.10-45.12 Cpx >Opq 1.534-1.541 1.5373+0.0016 27 pm 1.716-1.721 1.719+0.002 3  hypersthene
(mbsf) >>Hb 15471564 1.5541+0.0087 3 sc

T17 unknown

Measurement was performed by Kyoto Fission-Track Co., Ltd. using RIMS™. Refractive indices with an underbar are of
unhydrated volcanic glass. * : Machida and Arai (2003). Opx: orthopyroxene, Cpx: clinopyroxene, Hb: hornblende, Opqg: opeque
mineral, Pl: plagioclase, Lt: volcanic lithic, pm: pumice, sc: scoria.
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Fig. 5. Correlation of four cores of Holes C9001A, C9002A, C9002B and C9001C based on magnetic susceptibility and tephra key

beds. The right column represents lithologic units and microfossil zones of calcareous nannofossils, diatoms and radiolarians (Aoike, 2008; Domitsu
et al., 2010).
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Fig. 6. Columnar profiles of physical, chemical and magnetic properties with lithology at Hole C9001A. All plotted data are no filtering ones in
each profile. Chemical compositions are measured using non-destructive X-ray Fluorescence Core Logger (XRFCL).
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Fig. 9. Plots of comparison between SiO,/Al,0, and GRA bulk density
(left) and CaO/K,O (right) at Holes C9002A/B. Bulk chemical
compositions are measured using non-destructively XRF Core Logger.
Si0,/Al, O, represents roughly diatom/aluminosilicates ratio, while
Ca0O/K,0 shows approximately calcareous fossils/clay ratio.

20104 3 A

(Commission internationale de éairage (CIE) three
dimensional color coordinate system & X iX41, CIE a*,
CIE b*, CIE L* 2% %) 7t & CTHI A bl (K6~
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HDHbTF—2B3ELN LT, MSIE, BT %
LG XKUKBSWECEWEEZRL, PIIRAYIZHHR
TRIUKECWEBORBHEL b —KT 2200, HED
2 WIZRIRI IR 28 ORI AR L FBR & Lo Tt
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ERTZEDL, KWK EofEERUC LI, a7
MoFMTboFEE L TCHERTE2 (K3, 5).
C9001CH Ti%, MSIZUnitATE < (F#15.67 x
107°SI), Unit BT&< (FF#98.85 x 10 °SI), Unit D
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EMTE R2EMERT LD Th o, B, KEESL
TIRERAKREIIAE L ODTERIMEL 325, Ka 7T
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THRET DAL VIO, BEMENZO20bLT
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Y TH . HHESIRE (Paleomagnetic intensity )
%, @R E L THRE20mbsf £ TREBUIZZF DEIF/NS
D, 3512130mbsf F THRLITWAT 525, 2 LD
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Fig. 10. Plots of measurement results for solid discrete samples and gas samples from cores of Hole C9001C.
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Fig. 11. Plots of measurement results for interstitial water samples from cores of Hole C9001C.
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F4. CI00IAFLIZALNE T 7 7B T21 DR (REIZA, 2007 & D 5IH)
Table 4. Results of analysis for identifying tephra layer (T21) intercalated in the cores of Hole C9001A.

Tephra sample Major Chemical Composition Refractive Index Correlative
No. Component Unit Range Mean + Std N Object Range Mean + Std N Object
Sio, 53.78-55.33 54.61+0.76
TiO, 0.10-0.29  0.22 +0.07
C9002B4 ALO, 0.60-1.74  1.00 +0.34 1.687-1.706 1.690 + 0.005 19 OPX
H2 FeO™ 14.59-17.97 17.04+2.78 (y)
20-254 bw>>Hb> MnO 110, 0.44-1.99  0.88+0.44 Aso-4
T21 PI>0px> g0 22.71-26.74 24.86+2.14 6 OPX (85-90 ka*)
5;3522‘;' Cpx>Qz a0 1.10-153  1.36+0.26 Volean
(mbsf) Na,O 0.00-0.03  0.02 +0.01 ic
K,O 0.02-0.04  0.02+0.01 1.509-1.513 1.510 £ 0.001 10 4~
Total 100.01-100.98 100.41 + 0.35 )
Mg# 62.71-76.51 72.81+5.11

Data is based on Masago et al. (2007) and Machida and Arai (2003). Opx: orthopyroxene, Cpx: clinopyroxene, Hb: hornblende,

Pl: plagioclase, Qz: quartz, bw: bubble-wall volocanic glass

LU (6, 7). ZabD> L, KOZH)
(K,0) I ENGR LBz —v %R LTED, it
SMOEERENMLTWS, £7-CadZH (Ca0) X
RBEEHERE, TROLAKEAOELRELZRLTY
5. Mt e OHE (CaO/K,0) oA DL, ZD
ZENT X DA E 2D, FHERCOZHEHED L
2 (®9). 7z, AIYRAF4 FOBED L SI0, 13FH:
W, ALORBH DR LEZ LI ENTELDT, S0,/
ALO ML, ERBEOLE 2RI EFZLND. 2O
W, BEOBWEEHHEBE Lo TWwb, LTzho T,
a7 OB OEE L, EAOEERICAKS (K
FLTED, HEEREIEINT 2 LEEIINSS s L
DL E o7 (K9).

HBEY OB RIS HER

CI001AFLIZ BT 2, EELIRRE R & CHNS/O =7
WEH X 2 2R EDPLRO LN 22 EHRFEESHE (Total
Organic Carbon : TOC) 1%, FETHRLEH < 2wt% T,
TALTIEFAT 2 DDA E LTI2WwtBZE L FmW
fE%7R3 (M6). C9001CHLTI%, Rock Eval (RE) 4>
Wratiz & 2 TOC T d CI001IAFLOME A & FETH - 72
(K10). %7z, CHNS/OLESNHTEHZ L 22EEEHE
1%, FESMAAITE TO3IWNEECTREOE L, G
TI30.15~0.25 wt% O CTEB L, &FE LTiEa 7T
Iz 2o TR 2ITHD T 5. MBI riks,
0.6~1.7wt% O TEEI LT3 (X6, 10).

RE 7047 ClEB Y ORI T 2 0T %217
(K10). Zh b3, HEloBRoZeEE=421) v 7T
s NS, AWMREEICEINIEF a2 X v D% I
250 ~ 300 °C L CEFK T 225, T N WERERE D RILK
FLELTHRELIZELS, TH L. S,i%, EiEiE (300~
600°C) CTAHMRBEEFDOr oY =zrvBLFEFaxy
DEGHES WTRAKERPRB A EEK L T2 DT,

REESD T A VERRT vy VEATENS, S,
1%, 300~390°CTERKT 2/ 0y« vy DEHmEMEIC
HEL7CO,0ETH2. ruv=vhoHLODEFE
%, S, &S, 0FESE (TOC) 12 d 284 % HW
T, /KESE# (Hydrogen Index : HI = S,/TOC), #fg
# (Oxygen Index : OI=S,/TOC) & L CFHliE N 3.
F72, HHE Ol L HMRFEE O vy = vRIZH#ETS
22 LBTES.

C9001CHL.D S, ~ S, fHIZEHEIT X 2 Z B L H 2
0.5mg/glTFT, &fE UTHELEHITHIT L
e 7Rd. TOCOBmWBHETIEE 5. S/TOC
F15 & D2 N Evwo T, BHEOEEMTHL Z L
ZRLTWS, OLMEX, WBHEHEY CIX150 I ofE%
IRV, WE (320mbsf i) %R E 2 OfFH CEBI T
3. HMEIZFHI 200 T, B0 R EM DB T.
OME L HIE» LD EENZruy = v DA A FIZINE
(BROTECEHRED IR A OND R T, HET T~
7Ny, T8, BF¥hE) THha FAZu<x 777
IZE2RaAT7 DAY RAR—ZAFTADA X EIL, §
150 mbsf BUR TR ELMEZRT LD ITL D, ForDK
shv—shsabnsd (K10).

Eilsovi (A==

M Bz B 2 RIBRAK (Interstitial water) DL, %
O EMLTEENTVBKERIHL, 20
(LR % T3 5. CI001CHL O RIMIK AT CIE, 7
NVAVE, Tve=T, BRE Wy, <7AV VLA
VHINRE L EDITERLITHEINL TWE Z E2VRENT
Wz (K11). 7ub ) EIZoWTIEEBsm A%
WODBRENE, —8H, INVYT LA FTNIETRELE &
HIEST 2EABR NG, BV Y LA FVIIEEDL
5 140 mbsf {43 £ TR ZITHEIIL, 1ZIE—EDMEE R
L7:%, 220mbsf T L, Z N DIBRIZHE CIZIE—E &
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12. C9001C-26H 24 55 Clay A & Clay BD 20 ORI W EH O T — 2 OiE . Clay AIZEEEHNS <, Clay BITHBW T F kL

T LHEES DA,

Z ORI, BEL EOYMEIIIES ATV,

Fig. 12. Characteristics of physical properties in two major clays. Clay A is olive black and relatively abundant diatoms with lower MS, NGR
(Natural Gamma radiation) and BD (bulk density), and higher electrical resistivity (ER) and CIE a* (redness-greenness). Clay B is dark olive
gray and relatively abundant in clastic grains with high MS, NGR, and BD and low ER and CIE a*. This typical example is found in Core

C9001C-26H

%B. VYA OB, FEHSHE (140 mbsf)
IZHP WD L, ZORITEE & &IN5, NY
Y LAV ITIE Y12 150 ~ 180 mbsf & 320 mbsf DA
D2BHEIZRERE— I BAHLNS.

Tda7oBEFERICEHLT
1. MEEE» L AT a7 OMEEN

C9001A, C9002A/BFLD 7 7 T 1o T HAMEREIZ &
EPMAIZ X 2 KILUZ 7 A &R, KIUZ IR L
B OJEITRICIES S T11% %5551 (Spfa-1, 42-44 ka,
HTH - #H, 2003) EMELT (E3). 7z, T21EH
#f4 (Aso-4, 80-85 ka, HTH - i, 2003) o AIBEM: A
REBENTWS (F4). 7z, CI00IAFLIZEILTH TI1
ET1I7 % BIEME L, TILIZOW TR EL LR
Eashtz (£3)., i, HHREKOMED S CI001CTL
139 RXTIERWCTH 5 DT, Brunhes IERGAHAS 12 5FEL &
nz (FHil, 2008).

IhD EILAEDRERE B bR D L, CI01CEH L TF
DFLOEMRIE I T S R/ X, KIUKE2, K
B pi6, HEEs4, FbaH4, BRI, HHE
K[ IBHEORET 18 ORMEETH 2 (EIZ A, 2008; &
i, 2008; #3120, 2010). BLA ORUERE I, B

HWAVA Lychnocanoma nipponica sakaii DI (50ka), 7
JAUH Emiliania huxleryi® HEL (250ka), Pseudoemiliania
lacunosaiBi (451ka) L EBBIFoN3. 777 L5
JCE DFERD S, a7 CI001CI1FK] 62 cm/kyr D HERLH
EiERL, REETERMLTW RIS (Fit,
2008). HdiFA (2010) TiE, MILADOEHY X F =
BRI OFER bFIR STV B A, Fih (2008)
DFERHRET & 912, CI001CFL D FEBI% Brunhes IERE
M DI S N5 2 L FEHER STV 5.
—7, C9001DFLITB I 2 HEE X Zn & D HiEL,
1/3F % (#917 cm/kyr) T, 500 mbsfF¥T (390.9Ma)
ICHERERE O ZME LD 2000 b L (EiIZED,
2010).
2. HAEMED O FEHHHHEREY) O HERHR B

I E CHARBEL CHEIS iz o 7 OHEREE X, At
8 R0 VI YR IR 3 T 49 50 emy/kyr BL_E O B W E &R
L, HARWES A T4 30 em/kyr LT OfE% W
(IUAR « K5, 1999; Ahagon et al., 20037 &). L2 L,
19954E 70 & Bt & 72 IMAGES BHHE 12 & D £RE S iz =
TWEO X D ITERBE CERETIRET 2 &, FHilT
DNRE—VIFZFFE EEMTI N, MR A A=Y 2
i (MDO01-2412) & TGS (MD01-2409) Ti%, —
1240 co/kyr % Z 2 B OHERDGEE % 7R3 (Ueshima et
al., 2006; Sakamoto et al., 2006). HFlZ, HIKI A & —



BRI REMR [5 &0 5| OTIERMERYE 2 7 5L E > b TS 1o R RH—

v 7¥ (MD01-2412) TlZ0~20ka I, TALEE
i (MDO01-2409) TI% 10~ 15ka DI IZ 1% 80 cm/kyr
% Z 2 5EWHEREIEE %R 9 (Kuroyanagi et al.,2006;
Sakamoto et al., 2006). & Z 55, $kFih (MD01-2421)
TITHERE R IS R HIM 122 b L, 40 ecm/kyr % Z 2 % R
& 30 em/kyr R O I W IREE A35%9 25 kyr AR O A HI TR D
383 (Ueshima et al, 2006). PUEH (MD012422/012423)
TIX0~10ka £ TIZIEING 223, Z LU A
L, 15kabl#1%20 c/kyr LT OEWMEZ RS (MIFEI1Z
72, 2006). 40cem/kyr % 2 2 2 D1 10ka £ TORHEIZ
TH5. HyFiE (MDI8-2195) Tl, #DIFLAE
(0~40ka) 2540 cm/kyr & D B \WHERGHEFE % 71§ (Kawahata
and Ohshima, 2004; Kawahata et al., 2006). W#E s T 7
(MD01-2398, MD98-2196) Ti, FE»535mET
a7 EHFI19 em/kyrfRETH 5. F R, BEO
HHEBEE MO MD01-2398 TIEHEROEFE IZE %t D 5~
6 co/kyrfBETH 2 23, LD b A T WA O MDIS-
2196 Tl E W] (30 em/kyr ML, 20 ~25 ka, 130~
175 ka) EEWRHE (10 em/kyr BUF, 25~130 ka) #
#oRS (RFE - KK, 2006).

LT, SEIEY S niz b a 7 OHEREERE %
FET 2 &, CI001CHLTIFHI62cm/kyr, CI001DFLT
13#I17 em/kyr 1K 2 (B, 2008; %L 132>, 2010).
S E OIEY]TIE CI001A, CI002A/B D 3FL D ZEM 2L 4R
FWEZITAES N TO WD, FiLEEH O IMAGES
g ORER (MD01-2409) & A DHI 80 cm/kyr F2EE &
HES NG, ZhoOHRIEE L, fotEo a7k
LHIEELTH 2T EWwEWZ S, EEL T &b
KPEFHEORNHERERE 1L, WEWLHERETHL I LD
EZRIT UL, RV EVEYEEICERT 2 EEZLN
5. LL, ZRETOMWMBISNIIFEAED T HH
FEDERTH LT », Fh LD EHOVKROBREZE) X
Tzt s T, HE—, Ko Tdba 7 o s
73 Brunhes IERGAIH O B & O i 12 B E R R
PR T L2 OOHBERMT 22 LDTE2a7TH
3. 5%, Aa7 &ML TIMAGES 27 TfTo7: & 9
UEREEOME T 21, HEHEOMIAITR S < HER
T EDEFES NG,

MEDRIEEL DHES NI EHOEL L HRE

1. REEHERY) O Wik

s WAL 7 OHERIE, E &L THE LR
BV MNERE»OERERTVE Y, WIRPLR I 7R
74 ROBIE» LHBIZ2oDAM, Clay A& Clay Bi
EoashsdZ EEfsnTwsd (Fil, 2008). Clay A
%, AV —T7RBEOK L TEHREY % { &4, Clay BIdH
F ) — 7TIKEOR L THIE, KLy, BT &0
MEJEMEORYEMICE &, S 612Clay AL, R, BE,
HRy B RN S <, ERHES L B4 CIE a* OfF

20104 3 A

GRt) EwWiEaz o> (K12). 2nb ORI,
PESER) A LS DS LRI A 75 <, B AV I % W
72OEREIRE D, ZERIZTADSVATRENE LD 5,
T EOHEREM OMWE K E TEEL RIELTW5., —H,
Clay B, Wiz, #sR, #E, HRyHBENE S,
FLIEHT & @AH CIE a* OfEI/NS W GRE). 2 ki
FEVCRE LS D% <, HERHSD LW T O ZEFRE 3
INEWZ L, BEIGERYT 3 EEZLND (Fib, 2008).
F7:, AWSCTRLIZEL S1T, CI002A/BFLD 2 7 &kt
D Si0,/ALO, b GRADEE OZ(L LML TH D,
FREOEBIMUEMAR L BEEIHEET 52T
(F9).
FiER L HER OV O BB LR D 5 Z LT,
AayPsizvmonTnwsg, WRFETERS L
ODPLeg 145 TIFHE AR (opal) &% (GRA) @
I I BB AE 7 fH B REMR 34 5 5 (Kotilainen and
Shackleton, 1995). %7z, [ U TG CEELS 17z MDO1-
2409 <R o GH02-1030 2 7 T, HkAI<esmgits
HTIEROEIS W E, MBKEIE L, BHEMEL
LA T RT Z EER SN TWD (Tkehara et al.,
2006). =517, FREXTFHEEZIEHEIL 72 ODP Leg 19912
BWTH, BERCHBROSEES YMEME L FH#E L TV
22 EESNTWS (Lyle et al, 2002). Z2ZTdH
HEBT L EUHED L, Mt eFE AR T 2HEM LD
b E (GRA, MAD) &L %D, F /{LETJEDE
FEIRCECREGE & D < 7 5. B 21T O kv
f,:@;5&%%&%&%@%&&%(%iﬁ%%ﬁ
tH) OBEFRE T ICBRET UL, A oIEuEERE
A ICHEREY DTS 2 DRI EHEE T 5 2 &ﬁf%é
IHREFETIE, a7 TLERTE TWHEREY T
Ho T Logging % £IT & D55 Ll YMEfED & HEFEY)
DOHETE DAL D 5.
2. WY O RSN

BB W KR O MR, ?%%’%F%’ﬁ%é
N5, KfHETDH, Clay A L Clay BDE L 25405338
LN, ENHNREIHNG Z &#Féﬂfmé(ﬁ@,
2008). Clay AYEREREIC ISR LG R L, Clay
BHERERH I IR EAIEINS 2 2 LTk 08, AW
EEE & BEERE Y o= o BRIz wii@@a:
HEMELRFUI RS AT WV, B, (IR
@EﬁéﬁﬁM?é&&é”?@m%®tbﬁﬁﬁwg
DR E DD L (Clay A OHERE), ZEHHEIITIZEEREDS
ﬂ&?é@@@mﬁf@éL@%ﬁ%gwﬁﬁﬁﬁk?
% (Clay BOHERE) &z bnsd. TN ELMENT
WWES L, DS L, EEOAERFRBLTWS
EEZ LN, FE, BRy W EOLZENIX
WIN G 2HERE ORI EO b, 4TEIHYT 2
Ffib Ao (PR, fME). LaL, K8 —HDOKE
DI0FERY E1Z—HLTWEWEITH2S. T4hbb,



Lt 87 &

MMEDZEITIEE L 22 v a Yy FEABOMEIR
BENBEDIDBAELNDE, SLIIXVYAT—F-Fva
TR L, Tk ) ERAMOEE A LN D DI,
b o LEBBEOBMTETOL TRLL TV, 514,
BRI L D55 % Ik U C 3 2o bad 2 17 5 D A
bHa5.

WM T T — X s TS MEE C1F 5 12T,
%< QRBEPLHP BT EE LS, R L
BHEBEET L. TR LT, PHEMEIEEE & 2
RTIETT— R OMBGEELY L2 LN TELDT,
JEERNTIC IR DB LTV 5, BT, EEDa 7o v —
T EEERA T UL T — & OB RGO ITBI L T,
HEMOFNEFHERDDITTE LR, Lo T, &
EVENTIEREDEEOBRRSBEBIC > b0 %
proxy & LT3 UL, 1ERICTEWEBRGE T D
M2 ER T LTS L OITLR 5. A@@T%@
OYEMED 7 — 2 W EE A O EHE O R 2 R
%@i?&~%&bf%ﬁ5;&#f%éﬁ,#ﬂu%
HOWZEE T2 RIET 6 .

3. KILPKIE & TR

AR T, FHEED KIUEHEED OB TH
3 Z EpRE NIz, KIUKE OFERITBRL -2 %
RTDOT, FHEBLZETH-> CTHHI»TREELE LS, 2
ACTAF v %z 2 EHETHoTHrU D OF
F?kMﬁiﬁ@E%m&f%é %7z, C9001CHLD

FEREZH L L, Unit A& BOBEWRHRERIZHDIENA TS
D, 158mbsf#Hi & L C EMCIIEWEEZRT 2 £ 23%
, TAITIRBWEIZIZFEAEALNT ., £72, Unit

IZBILCH Unit B& D IFEWEZRT Z L23% W (K
8). ZOMHEAMIIAIVYATA FOBETHHEIrOLNT
B, BREOEMEIXKILEROHEREY) L HES .
HH (2008) MBEEICIETLCW3 X1z, Tdumoa 7
RIZEEE 1 5 KILKTE D% S T RIUEE b B IRAUSE T,
FAL H AL ACEE O KILVEENRRE T 2 L AL S 5.
FDT:®, KILKIE OB Z b ol T 0 KILTEE)
DHEEZRMLTWLEEZLZLEDNTE S,

FEREF VD L#E2 5 L, Unit AIZFIED S 250ka,
Unit B1£250~640ka ¥ifEI2H 72 2 (EfGIZ20, 2010).
L7035 7C, Unit BOXKIUKED B F D H 5% WHIH
X, 25 O CKUREEI AR L T Wiz 2 L AR
A5, —7, Unit D (348 ~365mbsf) 1ZFH ALK
JB23% < 7t 5 DT, 640~ 800ka DA b K LTEE) H3TE
HKUBHTH ol L EZLND.

—75, BBVUAL O AL H A o K LTEB) O B iR R,
#1.5Ma T (Kimura, 1996; Kimura and Yoshida, 2006),
FRIZHAL H AR O A s s & O REAHEE IR T 1% 700 ka
E» GBS, & 6ITTEHR(L L 72 D1E 300 ~ 200 ka b8
ThdEEZLNTWS, Tda 7z 5 KILKDHH
Bk, KBWIZZZo XS e Eo KSR QR & —

Fitt KW L ORAEE - BN LBEER T B ARE— - BRER - a7 BILENEs v 7

By pLanasnsdg., BEoKIUTES DR IZHEFEHER
MIZHEES N2 DT, WRHEOBRELTHVWCa 7o
57 IEEEICHNT S ZERTE L, WEE L
HALUCKIFEEOHEEZF R TS 2X 1L bl
T,

TLD

MRS [ 5 & w O | OERWHEIRIF O, CKO5-
04 Leg 2fifi¥fF (20054F11 5 16 EI~12H 14H) & CKO06-
067 (20064E8 A6 H~10 826 H) 123\ CHEYIF
2T o, C9001A (0~ 4851nbﬁ), C9002A (0~
26.2mbsf), C9002B (23.3~70.8mbsf), C9001C (0~
365m) D2 A4 b a TR E R L. F 7,
C9001D (0~647mbsf) 25k, B v T 4 ¥ 7 A% 522
75 647 mbsf O X T5m & F10 m O g THRELL 72,
a7HERIE, AV —TRBErLZ ) — TIKEDOBIRD
HEEY Vv NEMEEZERE L, it %Z % < &4, Unit
APLDETD4DDEM =y MIZKFTES. 20
5 5 Unit BIRAKILUKESWEILZ LWETloz=y k
LR D, Unit CIIMHRI~RID 25 % 5.

a7 T, WL HEREY OB B ITHKS o v T
WBZEDBHELPIT T o T, KILKIE DFFES 2 HHE &
HFHRROKS SP—HT 52 L0505, KIIEEOTEFHL
12 0~250ka, ¥ iEfii2250~640ka EHEE TS 5. %
72, WMED HREHHEREY I3 Clay A & Clay BIz =& 3

25, T IIEARM I EER: & B E O BT X D iR
ENL. ZOEIIICTAMTER, a7omitErlEST 5
:&fy%ﬁ%@ﬁ&%%é@ﬁ%i@%é:aﬁb#o
7z, WEEO BN 2> 51, 2 @ Clay A/Clay B O
9@L#‘7/:t/?ﬁ4ﬁw CEE LT B AREME
MRS NG, Sk, FEMTEMEICBERIZEL T,
RERNMALER & OIEM LA E TN L, FEH T
T coIEEIEE 2 v, —RTF—2oitikE 205
DIFNTIZ & o THH & W72 FIIER O BRI A B L HefK IR 2
FHEE LT, S50 M AME xS RICHIfG T 2 25,
HWIEEIZE 20EN S & D ZEkia 7k 2 8% < B
BCE g, MERRZBOMBICKS TEREEL 2D
THDLMHFIND.

EAf22

CKO6-06 i TIx [H & w 5 | MFEXKE O D 7: &
ENN D%  OWFFREFEITTEMIAS, M EERUBRE S FE
@&% BB 2 BELEEA - HBE 282 %o

. HRAHFE 7 4 vy a v Ty 2121ECI001A 2
7@777ﬁﬁ%bfﬁmt.::’@ﬁ$biwé
%7z, JAMSTEC O F{EMRE —F+ & LHERF DO IR
B fEE I BT & Bk b2 IcBI L < F
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