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EPMAX°SEM-EDS Al 7 fE Ik O Wi & o AT 12 B 20
Thd. a/ Ny MOEERETINE A MR & KRR
NA Ru X788 A ML OBENE 2R 5
Tk, BERTNE A MR O XD R ek
TABRHEOND LRI IND. WIEET T A
T/ TT e OWRER, maRREAET A, S
LICBIAET v ML MO E LB L TnD,
BT =2 2+ 2 itk Y, EfgkoE
{EDOWFRICHFE L, S HICHEF OB RO 78
SHAEERICEBRTE 5.

(R - AREHEAS - FONTER]

B L —V— T v UaEEEICRWT, THhET
PO/ @D ¥ — 7 fEIZATEEE WS S TS (Penel et
al, 2005). v1:960cm™, v2:430cm™ & 450cm™, v3:
1035, 1048, 1073cm™, v4:587cm™ & 604cm™* TH 5.

=5 5h3E - WA BREEER WREATR EdR)
H28/7/26, 9/12, 10/18, 10/25
ek (R, &I Bk BaLAROREWE), L #4214

TxOETL T v bt FOWEZED, il
TROAART 735 A NG Ti3v1960-961ecm ' I2PO,”
D—FHINE— 7 B S iz, Z o it Carbonated-
apatite (CHA) \Ziifl+ 5 —2 ThbH, 7a—)b
7 /3% A NMluoraptitefEdh (FAp) Ti3964-967cm™IZ
PO/ D E—7 B S, FOEHRICL D=V
TRBEZY, ERPRHIN, FADTF AR
4 K (FAp) TiF963ecm'TH 7. =/ Ko Mbm
2 Eusthenopteron D D INE T F A v A KOfELIE
965-967cm ' Tdh > 2. F XA THE GG 25FAp
ThbIZ EPERINTZ. VAN LD AR D
B D FE AL 13960-961em™ D ¥ — 27 T, CHATH Y,
biological apatitefih & e L 7z (Kakei ef af, 2016).
A RaF T N% A MEfEHapCCHAZ > Vv
DIBRIZHBIL 72 EBRE L., FIULT7 T U0 Lt
REMRIRT NZ A MERBISFEETOY TG
SEM-EDSZ#HTIC L W FAMRHI S 4, FApTHD Z &
PRI, BV —— T v U EETHEN
E— 27 v113964-967cm' TH Y, 7 m— LT /RZ A k

(FAp) LRIEESNTz., EIXBEPETH 7 v —
NTNEA N (FAp) LRE S NI, BOT/NZ A K
Fildn Tl - 960cm™, v2:430cm™ & 450cm™, v3:1035,
1048, 1073 cm’, v4:587cm™ &£ 604cm' TH o7z, F
DAFED ¥ — 7 ITRIRT 3% A MR THHATE,
BREMBIONTHME 2 A VT F v MEIZ, EDJE
FENCHZ AR S 4L 2 B KB 0D #its il Bl BB oD Bt FRBURR)
LLComREMAVRIZ S e, (Z81325,2014 5 20155
2016 ; 2017).

Eusthenopteron DALG TIX FE> D, BHE, IRE
ICETE, G2FE, = AuA NS S, KR
KESCHEOTF A v A RIFFApFERTHY, TOTF
J& DL E BRI IHAPKS b & FApSS S NETE L
TWe, FEAEFIMEE TIEIT I A v A FORSH
EHDERDMETE L 220, FEREEHICIIFADRE i Tdh o
Tz, UK L T ORI E R FRRR T DR AE
TET 2/ TH Y, HApHE R Th o 7. ZHERF O
{EH OFApHE S DTFAENE, HEKF OFBREVWEABIE
ORI & LT B OGFME 1D D W I EHE
2B BB TR IMA S, ZIRBNIZOHIEIC FIE D3 & #2
SH, FAPRERDTER SN EBEL TnD. &
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7212 Eusthenopteron 13 O/ O F A VE, =
FAuA ROBFEZHED ET, BEERERTHS.
ST A nA NOMMESEZREFTL TWEon
(Mishima et al, 2013, =ZB1E02014). = 58 A4
D D Dbiological apatitefisit Tk, KRD 7 X
A4 MERIY, Z2<DCOFEERLTND & DK
ERNH BN, TN T, COPDE—2 %
IR TE T, 2o, B OREED
N B ESHRREHZ L TREL T 528, 728
LT TETWARY, TEMOEIZE) S, 22/ Kb
b OREFAE OFE IR TH Y, AR I2fE
GMELWE) ThoZ LPHERTE . MEO=F
AnA RIROREIBKRELS, NEBOSZFED
/NS Doz, SEMIZRBWT, =) ArA KT
X, = AVEERRY, RERPED bIRPS
7o, FHRHREEC S, ekoWE L Eipy, SgR
THAuA RTHDHIEPHERTEZ., EPMAILE
Wiz Ry MEATIE, CakP, ETHEE L
T, FMH & iz, CalPEbidsME Tl 60~1. 62, N
J& 1. 60~1. 96 TdH - 7=. FiZFheE ©3. 803 £0. 236~
4. 137=0. 089weight’s T, PN/E 3. 203£0. 646~5. 456
0. 185weighth TH o 7. B NEICHEL, F
GHBEBEP-TZ. 3/ Ry MER ORFHEEO#E &
VXFApAERE L B IND. U —Te L ORICIFET D
FERRAT 7 A T AVEICHEY T 24 TH D,
#Edh Ibiological apatitef§fa TH S, =/ Ko Mba
OIS T, WEITEHRSIE, H2WIEMeE z
FFOBEESIFETH Y, INBIE=F ANVETIE RS,
BREBRDPBO LNV F A v RTHDLH, O
BITREOW I HHICTHFET 25D THLDT,
a2/ Ky MEAIROZENOHEIRE THhD Lo
IRYTHDL EBEIND, SHICHRX OfERITa
/K> MBS ERNC A IRAUALRE & R0 40 & o
EHET 530D THD (Venkatesh ef al, 2014). L
L, Duncan ef al, (2013) DG O—HFITH Y,
WTIERWe T2 RERE L, S%BEL,
RSB THD Z L EZERL TVE W,
LR L OBRT, B A NEBRT =X
P U ASFETE L 72 & D RER DS —RA 7225, WiAE
e s g b DT Y5 7 L 2T TIC iRl o U
DIFEEL, BEAVNERHD EORELDHY, HiF
OEJFHIER L THERZWN,
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BIRES  16A007, 16B007

MERREL KP-FKPEBICNT 5 AFFERTHOKEREREDISE

K4 - prlg () )1 Rt - @RKY: BETATTRIRE RS 2 7 A28R (3D
WA H28/7/4-7

SLFEBFE AR AT RS, AT B (R T)

(HZEEW - BFEShHHER]

THEREGE IO, (WPWP) [ AVEEE Tl b /KR
PEWITH Y, KRUCTKEDE L KRR & B
T3 2L THIRGEY AT a0V b L TEN
TWb., koT, EMMRREESZHMET 510
WPWP D EKIRFLEIMEARFI R TH S, w540
Ti M OWPWP O R B KB BN TOKE = 75 B8
SN KRR R RRIRE OEB) L EEEIL TRV,
WPWPA LR IR K 2 iR D82 & A L
7 MZZFDEETHLZEPMBN TS, —F
T, WPWPO/KIRFREERIE XIS 72 4 A r— )b
F@#yrEilsh, = Vv=—=amliEY (E
Nino-Southern Oscillation: ENSO) & ¥ < Bd> > T
LT EMPOPoTWS, LALRDG, KiEHEE
FEDEIAN) 22508k 1350 72 <Ok — DK A - — 1
TR DAL TRIEEMI LTV, KR
W oL, BEAHTICAERT 2 mEEE LR O
Mg/Caib KIRICREFR SN TV D EHIFTEX 2D T, #
J& 7> B KRR 1 5> 1 TR T 5 5 0 it AL
HfEOMg/Cary KR AME TG T E AU, WPWPIZH 1T 5
SRTEAY 72 /KIRREIE D5 T C & I B b O BRI D
TERR2TAERE & Clz, PCla 7 Ic D\ T 37 5 4R
DIEAER LR O RBRINAR T, A LS
W R O [FIALAR 04T & Mo/Cazd i 2 FMi L 72, 244)
DFETE Y AmMR THI L Tnic e T5h, THER
r—IVOEBNRZ TE e, SHB I BICREL <$hiE
BIEDELE RS edicid, RBHMEEZ L5 2
L L, REOMICatiKIBDBMETH D, Tz, XLV
IEfERFERET N 2R T D201, EARALRD
eRRINAR L & AT D LB D 5,

(FIA - IREHEAS - Bon=RKE]

SERR28AET A AH 22 57 BT TR ERMARE &5
HratMAT253 & Kiel iR g3 B B RTALEEEEE 2RI L,
EAFILRERORS - BBRFEALRHR 2 58T L 7z,
TR PR BT AR LT TR I4E3226m A B B R
SN HEEHEREY = TKR05-15 PC1TH 5. SERR2TAE
JEE TlcAemlEIfg TIEA - G AL RS o
AT LTz, PCla 7 OHEREERIT A fLh
PO EHEIR BN L, EAA LB OERFEFAL

HWRBFICL > TIREEN TS, ZhETcicEsh
TehERICEE D < EPCLa 7 ILBERISTHER O Ft sk
T RIEIE S ERICHRTE L TWD. £z, MIS3ICE
T % R L S O SR R R I 7 Y — v
T2 RKEKE a7 OBFBFRIMAEEICALND X 97
TAER T — VORI KEEB TSRS TN D AT
REMEDMER S L7z, SFEIIPCla 7T OFEMRET IV
DEFEEA & gk o B G E L Z B L T, 2cmiHila
OV TN T EBHLBRT 5 OEMETT -T2,

N EARFLRIT Uvigerina sp. T& V) 250—
355 umD Y A X4 E D HAIIEE 2V L7z, BE
WMEEFTH I AT L— b2B B W THIEL 7294, B
LHEBOWF 2~ 7 aFa—TITBL, Bhke
AY ) =NV FAWTRERRG 21T e, SFE
FIL00308E D [RIALAR 7 BT 24TV, MIS3IZH 1T % 2cm
HROEAEG AL RFEM AT LTRSS, Bbh
T [RNAR T — # 1IINBS-19% AW THIES iz, Zh
EFTIBEONT—F LAERIOT—F2H5DED L
IR 2 FHER 7 — )V OEBBER S LI, 3—674F
AT A L B R SR AL AARHELAR 134, 3—4. 8% DA &
R L, #J0. 25% DIRENE TTHER r—VEB ZR L Tz,
—J7, VRIEPER AL SR AL AL IE-0. 1—-1. 1%0
DEZRL, $0. 5% DIRNE TT4FEA 7 — NVEE) %R
Lic, B ROEEH Y =37 ) —v T v
ROKIR 2 7 ORI AEE L FREIL TR Y, itk
ROBER ENA V) v B AR MEHIET D X972
D FEGR SN, —F, BAEFILBROTHFER 7 —
VBB — ACTREER LR O 2 LTS
o DER S VIS, ¥R D & A I v TIRRIEER
LhoZFN EHEEREDOHREZENH D Z EBHL
MNElpolz,

PC1 2 730K — BPOKHIABI ORI A - — L D I 73
59, THERAT —VOWFREABICOVWTH B <
SEEL TWAB Z EBHL TR0 e, ARITRE —
RE DB NS — v DENEF| & 2T EEICTON
TEZREZED TS FETH 5.
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HiRES  16A008, 16B008

MERREL FREANFEET AV RRERY R ER M ORFR

K4 - pilg ()
WrFEHRE

Rk FOA - RAERS KF

FHEEPEIZERT (e
H28/6/5-10, 10/12-14, 10/24-25, H29/1/22-27, 2/22-24

LERFsE A% BYH B, Catherine Chague-Goff (HRILKZ:), BREF Bi5L (BLEKE) #2454

(HZEEW - BFEShHHER]

HWHERI OFRET, TE THERISR, AR
FRFEZHN TN TE R, LrLeRb, Z
o DHHTITITZ KRR 2 B, B MR e
B B SN SRS 5 & S fha o BRITR L
THERICHHRT 2 Z EBBURTIFEEL V., £/, 8
HERBTI COHEREY) & BRI R e D A X M HERE (-
B OWEHREY R L) THIUIWIRTEET S
TEMTE, BIRICK 2HBORREE ARG 2 Z
EBTE DD, EHEOWISE TITEENEAKL THHE
TR AR DRI 2 7 SN 2 BB IR Y
2585 (B 21, Goto er al, 2011). D7z, it
B OENEE T A X N HEEY) & HE R 2 53
BIL, D OEEIRCH D TR 23§ 5 2o
FHORBEILEEND., 2O LEXICHESIE, H
FEE DITEIKREEE 2 TRAWE Y 4 — D It[FE
FIF R 21T, CTHE{R, HHE, XRF27 A ¥ ¥
FEHEORERMN G, AR OB 23 A RE D iR A
LT&Ekz, 2L T, BICCTEGIZAIR TIRBE SN
RNA Ry MR OFBRNCE L TWD Z &, K
HRDOTHEDOBENALNDIGEAEN DD Z LR
BT > TE T,

AFHE T, REES ORI ZED D L&D
12, FZICEASNZITRAXGFH S HTIESE, X
D S ORI R EEICOW TR T2 2 &
FHMET D,

(FIFA - AREHEAS - FONTER]

AAEFE o LFEHFEMATIE, TicdbiE, L,
BT, UM 2 BEIR L 723 BHC W Tt 247 -
7o BAHIR T O BRI 2RI T O LB TH S,
1. dbiiEH S - EER G IR W TR L 72 ek 2

WTITRAXIS X OCT oM 247 o 7 L, 1714l D

KK X0 BALIC2 O 2 A2 LA T&

7o, ZHABiE, 191he AR o BE SR 1T & 0 HERE

L 7Rl REtERH 0, FEAIZREGHIE 21T - THE

TEHTETHS.

2. WAL - IR VATE O FEHI R ICIRE - TRk
BOHREWP G50, BEREEELLNID
BAFIEL TWS., 203 7ITOWTITRAXSHT
EiTolc b ZA, BRTRELTE R iRE

DOEJEHEREY) & B o HEREY A+ 5 Z &3
T&E7z, BRI, oVRERE &I AR
Y Mo Inclcohh &V, 72, ITRAXEZH WD Z & T
WE oS EHEREZ S ST Z L ERETH Y,
WORMRROENERHNTESL L9tk oT, S
BT, AVT T ARLA NvrF U AOEER LT
EHTDZ LT, BlAIRRAKD BHEKEE~DLE
fb7e L, WEREMHTICHIEH T2 Z LR TEk,
ZOWED, NP7 E TRERL 2ilBHz 2T
FEEDREREED Z N TE ., 5%I1F, BER
EDIER EFLAE DR T, HERY ORIFRC W EREE
it 72 E R ED TV FETH D,

. BT gk oREHZ DWW T, ITRAXEB LU

CToM 21T -7z, ZOfER, W LEICHE% D
FHEREE MFE T D IREMEZ R 2 T k.
Z ORFHED SERRE R 2 BRI 2 & Hl A
FREL HETERWARMERH Y, CTZHW
THEBRIBEZ AT 2 2P TED 2 L3b
hole, i, BETIHBE TE 2o 00,
IV T ARA MR VF T ADE—IRRLND
XD DY, D OWERDOELEHNZ LD >
7o, T ORBHETHEAKTEA DR &2 ) L T\ % AT
BMRDH Y, 5% ESRDIHTZITI TETHS.

CJUHHLTG K53 G RS B EHET o0 30 (R TER I

SNcaTREHCR L T, RIRTIEBZE TE 20
HAH 72 B O HERE S 2 BT 5 e D DCTHREY,
REICEENIWE (RIEHERY) OEERREYE
ZHERRT D 12D OFEERIE (MSCL), HefE o
TERRERES A HEE T 5 T2 D OHIERIL 5047 (ITRAX
a7 Ax v ) EiTolk. HEH 2 7REORT
EER L TOL, HEEERAE I IemER, HiBk{b
FOIHTIR0. SemEfE THEM L 72, HEREY) =2 7 I,
HHERETICBEN L 2ImOBENE TN TEY,
CTHRIC LY L F ok & PR HER L TXY)
LIVTWBDZ ERHLN o7z, Fiz, Thb
DOWBILEWHEREZR L, By T LAREFE

AbhvyFUn, NYYLRREICHRNRE—Y
DD, ZhEDZ LiL, WEEikT5
B2 ETFOVERE & IR 72 HHEFEBRBE D AR S
NI Z L ZREL TND,

79 Center for Advanced Marine Core Research, Kochi University



BIRES  16A009, 16B009

MRFEE EEEOTIIIVERAV-EHEREENET

K4 - prlg ()
WFFEHRH

Mg T - B TERER A B LA R A2 (M ERE2F)
H28/5/9-11, 9/30-10/7, 11/2-12, 12/7-9, H29/1/17-30, 3/1-3

SLRIFZE MR B B CRRUTESERS), iR HEZ (EREANREMIZERT, A W= (EE=7)

(HEEH - EFEShDIKE]

MBS O IE IR R 3~ 2 HUBREE SR T D 28
BIL, REERESCAMCKREIREBLEZ CTERE
Eaonsd. LaL, dEARSIEO & HIERE S R
B E D HLWERR & I L Th 3L S h
TROF, HERE 2B U EER#HRT D2 EET
ERVOBRBRTH D, FOHBEO—DIF, B
LRI ONEARER - BEEZITTWHEIE
DE L 720, I HIESE I U A R o AT
DREEIC /2 D72 TH B,

% Z TR T R AR ALART o R SR EE T —
Z BT D, BT OV a v Tl
BERREEIE TS RAT O . U3 VTSR 2 BB Y
ELTELHEAERDD, BB RERRFL T
57w, TEEHBESHERICANER TS, TE
BEHOVLa v ERNDZ LT, (DIERS TG E
Ref SR oo, HUERISSS DR R 0 2 8 2 (b
LCRFELTWD EEZLND, (2) Vo v id)idl
RBEEFITHRN D, IR R AL A i A
LIz < W, (3)REE TH D IEhE D EERSC 20T 5> B #
BIEEN D HRRERKITES, LI AU v b 3D 5.

AL TIEE T, £EORRT 2 HES - 50
RERIEBRP R T d DAL RA R (18 5 IR R L
1, 100Ma) 26 Pz v 2L, fEix ORERHIE
AT 9. BEOETHBEKEEEREFEE Y L a ViR
FHZEIS L, 2Hr b8 LTV 5 i RIRE &
e - MRt 5 E T, fERET oYL U EBHTE
L 7o iy R SR B E TR 2L 5. Z 0Tk, T
SEL e FEE RO OREE (BA—ARF YT -
J—AR =)V, 3. 4Ga) (T A U Ty Hifd S EEA E
2179,

(FIFA - AREEAR - Bo5N=HE]

B DA BINEE Je OVl B ST S S B oD
e alel (@ 5 IR PRI A = EF, 100Ma) 2> 5
DEEL TV ay - G - fHER OBEAREEIE %
1TV, ol R SR BEIRI E 2356 FTRE 2> & 9 Aaaii L
7o, ZORER, FEADRDEL TNDE Z ERbho
7=DT, f)ll— v 3 —¥EIT X 2 i iR R I E 2
1TV, Fili B2 s O STHME & el L7z,

RIE I IRE = 7IREIE v ¥ — o i g -
AAMKEREREOLL T OB LA, R
{EIRIE TV, ERERH BB S S a5t 2 e,
S A SN D RIS OHEE N, BERA

PERIELERE (MPMS) & FI W 2 IR RS E, 29Nt
B o O T Be R EGIERE, v AR LRI X D faFn
SRR DERE, B X ORISR AECRE S E (AGM)
ZHNEBRE AT Y Y AREIC L VITo 72, il
F05 SR B TR A VB B BB R R S A D E T
ZBVHIGEEE, RURIEREEE 2 .

b3 BEERAIL, 000RIICDOUW T, HIRFRE AL
(NRM) JIE 21TV, B ERERBEZ b OBk &
BERIL 72, BEZNRMIEE Z 3 DY) a3 3R o
1%RE TH - 7o, HLEBIIRVINRMIREE 27~ 33t kHT
RU, BeMEEGERL R OMRIRRSIE 217, Yra
VNCEE STV DS OWE 21T T, D
FER, EPERII U 23B i, & DAY
TEeZ A N THDLZ BRI, 20D, &
B AW AEBAERAEICBE LTI, Yva v idbii
TR AR EE T i S 7 &R L 7z

FATHHIE TIEY v a V PIMT b R, B
Lo TR A O T i MR SRR P E SRS X
TS Zehd, AEEROREAOHELITH Z &
IZ L7z, v a b RIBEICNRMBR EEIE 29T - 724
B, GO 1%AT & BHEA D44% 53T 5 72 NRMER
R LTe, A%, BBV ORREN b~ 72 S
A NEELLDEER X A N EELLODOWGH
5 ot FHEAIIKERKNE, fafnss
TR RAGRE K QR & 2T ) & ZE OFER -
LXK —BHEE XA Ao~ 73244 Mgl 2
LRG0, IHIRE SR ICE L TV 5 LI
L7z, T3, RHERAEDSBERIC X - TERL 72830l
e P73 A A N eEhldbThbEEZLND. &
T, BERALTRLCHL, Mi)ll—> a—Eic LD
M KBRELIE 24T o 7o, 15 5 AV i MR SR 1
57.7% 23.3uT (20)T, &5 CTOREAERSS. 4£7. 3
T (Tsunakawa et al, 2009) & fbigs L C-IME 33
BRTEBME% OFEIDIX L DENRRKENENZ D,
F 7, IR SR ERIE O AR RIIS3 % ThH o Tz, T
D ED, fBRE» S R A Bk &
WM — > 2 — 51T X 5 HBE SR e 1 a2
ThY, BHTEIMENREELE D HOITITZED
B OWPERE R Z TG T ELERD D Z L bro
7. A% ZOFEEH, B RO SHE
Tl HIEEREREE 24T 9 2 & T, HEREE O
A — VOB EHALPICTH I EBREEL 2D &
HrEsh b,
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FIRES  16A010, 16B010

MRRELZ ATFEFEBLIOHMES - SEUKHE
Pl R - SRR RRHEFEDITERT (#dR)

B4 - g ()

R FEHI H28/6/13-14, 7/28-8/1, 12/2-5, H29/2/3-6
RS HEME MR BT (PEEBINRASTIERT)

(HEEH - EFEShDIKE]

RS S AR O Rk IE, LT 7 — 2 EPER
TUTX AP LEGTEH SN TRY, 2013FE1 L8
AR E R by a 7REMTbIL TS, AT
LT O X 9 22 i iR - BRI R 2179 .
(1) bR P

CHETORFFEIC LY, $3Mak vV iy WHEREY) T

EZ L —ET LB ET TE RN

EHHIBILTWS., LarL, 2OMAIIRETH

% . HEREIE EE DSR2 30 | IE L 0 73 Hi

DIREETH D0, DI S O ZREIEML D

EREZITTWDEEZLND. KPIETIE, &

BRGSO LG E T, HHIRERE S OEE:

APz ha— L L TnErEHLMCTS.
(2) BREEEA

BREMAFTFEICLVEL T 7T —R @K LK

BRSO HEELE & OB ERALNCTS 2 &

ZHAET. ZHUETOMEICED, mLTT—2A

BIX2BEEL, BWHoBIL, SRy —r 0

FTT, ol - YIRS 0BG D T R

7 v T HARMISIRMEL OAZEHITIENZ &, &

LT 7 — R BT R I CHERE R R a2 v T

VAL TWDG, HDEWENA A H AT o TN

DEFLH D EBHEE SN

(FIA - AREHEAS - FONTER]

FAEM T2 5] MR15E-01% O'MR15-02f#F 1 5
TS S BT DRI S Ve iR = 7 o
5 BARIZOWT, FAbREGVEHAE, KO ERER
Wit (NRM), FEREEMEFRERAL (ARM) DBFEAS
M EREITo 72, ZNETOERICEY, $Ma
X i WEROR AT, RSB RF 21E T
TERVWEBENRZ NI ERHLE 725 TV,
ARMEERE SR ESE ) L M R 8 e 3 e C &
DERG &R EREBEWTRV. £, Ex OREIORE
EHFALIE, 152X 1E% v D danti-podal 12T VN2
DI N—TEHHRTDHIOICRZD., ZhbDZ
s, HERDERE SR NS NI ik oS
I A R DFKI2emD HIT IEHA - WL S O 5 03
BEND 2O, I KUB R A REC 25> T

W5 EHEE L 7. it ~Eri L HEE S s E L
TT—AEHEE LY TAICIE, BEIAERLEHE S
NDRF R LBk E BT 5 2=y MMFEL,
ZO—HBr ST R E T 2E I TE 5 2 LA
B U7z, S8 A A IS I3 A e S W RE S
AL LT FIBR IR D 0, HERTRE DK E W2
I I S R DR TN FTEEIC /e > TN D D L
g,

IS I SR Y5k D Rkl 2 BE 3% Jn R34
D, MOEEORERE L L O EE L 225 T
e, BER - AR~ S22 A FOEO T 0 s v
T& 5 ARM/SIRMEL (SIRM: SAFn4E 784 REAL) 73,
ELT T —AGERBMELGETHENT S Z &0 L,
P 5 s R M ek T & 2> & 7 o 72 BRBEAA T B A ER
GNT =NV A R N THDLDEEREID D12
B, FEAFEOBEFOREH -2 73k o h TlHw
FERETEL TV D EHEESNDIRDOITITONT,
ARMZERS - HBEFEREAT o 12, A%, BERKRKIEE
W CSIRMAIE Z a5 TETH 5.

Rk TP ORMESYNE, L& L TEBIR~ 7%
24 hTHY, L LbRmFKERLICEY
T A MELTWSE EEZLNTWA, BIBET
TMEEEIZE CIX, £V~ 724 A hORENT /
A — MU A ZOPRI - TEBDILTWSHA RSN
ORI DR Z M3 272, EeHl e
BILEREITo 7z, T2RE OE SeAE T & Y #oks
TIXAEME L. UL, fafiisB sl OMRIRRL R
HERERIIZE A EBR 2N LD, BRLTE
DI~ 7 ~~A FTiERL, v ~vA O
TEHR X TV EHEE v, Bk, (IR
L THLEL L 72 BRICTAR DN & L T TE il it o
~v AN EHEIND.
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BRFES  16A011, 16B0O11

MEREL RFCHEAR L LTOFAZEE LERERYOBERE

K4 - Pl (i)
B FE 31 H28/9/5-16, 11/28-12/9
SRR AR P24

(HEEH - PFShDHIKE]
HRBAZWIRR ZXRIC, REEKFHEIROIRR
RERIKEHEFEY) CRIKEE - N T 3—F ) OFE
ATV, HEREW)ICERER SN D MR L E RN 04
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BRI X, s B KR E G S e b o e
FEHTR L Th i SR EE 2 HEE L 7. L ko
FEEDN D, ASBYE P AGHE O I B KRS A HEE T D
ZEMMTE.

HI30Mad =54 ¥ 7 Bk L O A E STk L
TV I RTREE Y, 2EO¥E LT, 13.2+
10.9uTTH Y, AEBIBT-E— A > b (VDM) OF-
¥NE2. 7£2. 3X102AM TH - 72, BEUEEM O
MBSIRET — 7 LT 2 &, =FF 7KK
FEED B A D T2 K30 MaD H BRGS0 BE 1 355 &
Mo Tz, AHE THAT L e iEaRE TR bz
TODHEHHINZ RN T, D TIHWEELZRL, D
TREOEE S /NS W IEREREI A S U, HIEREE S
DAIERERRHN D 5 D3RR X 0 55 B 23388 H
7o, F£7o, HBEEMMESEYIM AT 28Ik
WO, BEEENKE <, HHIREMEA D AR
Mg (VGP) o (RFEE) BNAE < THE
VWDMZTRTH 4 S i b iz,
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EAE3S

(HEEH - EFEShDIKE]

AHFETIE, FRPEER X OE 0B
2 T — A O R I I R Gk A S 5 Z L T,
Wi R B RS X O R = 7 A h— a3 v E R
L, E5ICED ORI i K A g & iEsR R
R —T L ORI EITO 2 & T, ZRHDOH A 3
VI ERBBICETT AL EEN LT 5.

WEREW DS T DR bIE, HMERER & Y NA220
CMIEE DT THE SRS Z LS4 Zehfse X A
LTI 5 TG, Z OBMUIESEE OIFAEDNR K
LY HES b TV 5 BRI E HE D ERIT,
FEEI Y L ESEHESNTW D ATREESE V. Bk
TERTREEDN—E R OIF, HEREEE SV E & HERR
L WALIER L O OBERZE T/ NS <725, RIFFET
VX, G OVRMEEHERRY) & X, MRER IR HERE
EEEOMBEH WD Z & T, MBI SR X
VT 2AH—v a3 VOFERZ LD ENITRkOD L
MTEDLHFESND, —HEEER L OMEER DL
[FIFIH TlE, GSSPEffith & 72> TV A THEE 7 v 3
> DOM-BEEFAHITIZ I 1T B R LFLER > & il &5h
FEoETERA, BINE & RN ARG DD
FEEHNWD Z LT, HBKNESENMHTICEIT 2
FRseh i MR SR EE 2y ROICIETE L 7. M-BEER @
FERE, BERRMEREF & KUK ORBEHERE v
THIETDZ EERHLTNDED, I bICTHHIERR
b EhoFEsk & x5 2 LT, Zhn L3
SELTEERIEEAB D Z LN TE D, 5% 7 u—N
IV kT AN RTBE 735 TH] 0 AR sk ol MU S5 P Rk - 76
TTHIET, TEEZL a2 VITBWTEVEBET
ELERTTNOBENTE D EHHESND.

(FIF - AREERS - ToON=RE]

HERREL - T Ef — P IR GSSPI M T % T
WY 7Y a v OTERS 2R % MK T
BREL & 172 Matuyama-Brunhesi¥ 55 [ BR 5T U AT
DOIHIBER R Z VY, DU OMRIE %2 FEha L /2.
FIFHSERIPE © SFRk29E2H2TA 2 H3A1H, B L O
SHIBANG15A £ TOM, FRKMZ M, 5110
FUBHTHR U TEWER T 24T - Te.

HERS RIS KL OE SR - o R HE HREHE, BE

REIFE Rk« PRIEK S AR (%)

2L MEBREICBW T, Byk-ED _EAi71, 500cmA 5 F
fr-1, 460cmE TO X[ %, BRI 10cm THHE L
THEEIA VY FOEFMI=a 7R 2 vz, &
HRE S T X ENS AR AT O FMRERE /172G SRM-
T60R%, WS N - E AT U U AERITIEH T
Ty —oRFEFH (v A7V v ZAEBRITERR2TH
FERIA) 2k v EmL .

LRI OBPIERERETIE, 35emk Y FEoBEHEATIC
BWTHRMELZRL, REE2 7ETHREIATH
% “precursor” A Xy MIR BT, VGPREE
I, 45cm2> 5 195em o [ TR A B AL~ L BE L,
F IS BRI R TR & AERR AT O [ % )
ELITERTHIEDENERL, 1, 150cmp» 5 _EA7E
HEICRBWTIBEDICEE L T D, —J7, FHfE
THIBEAL L Tkt i B KR B 13200em AL £ 0
PBYETIIMR 1 2B A HEER->TWD0, £2
X0 B TRI/ABRECMH THRE L, VOPREE L
WEICERT 51, 150em & v _EArEREIc W T—A.
1282 2EERY, BOEDEZR L, UEXD,
VGPHEEE > B R 7 il K ailin O HER 1%, 35-195ecmd
M CHWEXERAEE Z Y, ZDOBRMEIVEPD 55D
DRGI, 1, 150cmAHTE TLE L I IEMmE L 72> T
W5, E IR E IR SRR L, WA Z S
AR B 2L, ZERIEMmMEZRTE TiE5
VVIREEDM e < & 9 I b L An o e, BEERIAAR Y —
TORETIC LI THEREGE 7 v a VOFERET
)b (Okada et al, 2017:pkRFEHFA) ZHND L,
Mk SRS L B D JBYENL, 774-T71kalc, ZEL 72
TEARE & 72 2 DI T64kall B IC kTl S D | & ok xt
W HUE IR E DS FI VX I, 777-764kad [ D 13kyr
Zhien Z Emansd, BUROFERET VL, H
WTWW B FRSRRINAR 7 — 7 Dff EE DM < 38 JRid
THDHH, BRFEFRNAD —7 L VEPHEE R X Ofaxt
HHIRE KBRS & DBIRIE, A ¥ FEERILKTEEEDEE
MBI = 7 E06% (Valet er al, 2014, Channell ef a/, 2010)
LEARTH D KBIITIESZ v — )L 7kt EE 3 FTRE
LHWTTE S,
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TR AL R J O HEAC I TR b R SR IR
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Z OIRBAC OB KN ERFAR THRE OBEER 23 VE 3
DURERERRENIE LT, 7R VB OWFE
MFLZHINT, BED - TifKellwasser-f <X &, Hangen-
berg > | LAAAHT S, FHEAD O W R R A
IXOAEla~1d, OAE272 EMFI LIV TN D, T DjH
AT ISV D WA BT SR 28 D FEAE TR A=) D HEDE
ZRIEEZ L7272 T <, AHRIEE OFARIC D
KELFGLZZ &b, BROBAED G HHEER
ARV ENTHD.

ARFIE T, IREHNTI T 2 EELFAKBLOIE AN
ED X RFKRTHAET LOPEHRAT LD, 1
FFAERORZL D Off & 7R ORISR F
TR Y T, MR O M HE R R T S D 2 N
ZALCT D, OB, TARVRIZBEL TR
AR LOLER - FEBKellwasser-f X |k, Hangenberg
ARV b, HERICEL T 7 7 v AR HEEBOOAELD
ETPELTWA, RIFFRICELY, SRR L3 E
HEDOBRBESARRICKIETREZHALPICT L L
MTED LHIFFSND.

(FIF - AREHEAS - FONERE]

JEEAR b F D N—H 44 (Ha Giang Prov.) Jb#8
2D —7 7 A #ilk (Si Phai area) 121, TR
F~LRBNIELS DAL Tn5E, BT R REE
EF5 7%y Mg (Toc Tat Fm) i, 7 7 A=
TUMET 7= AT UEPLRY, KEMKRE
THONTWDE T FTRA=T Vv Ty —A=T VEER
(F-FBEFY) BeEn W5, KBfZETIE, v—7 7
AHIICIBIT D b7 %y NETEHOEHES=2 / Ry
NEBREERISIT D L L bIT, 2B - TREMIK
ORI LI ENDTE - EE VY v ¥ —
75 (Kellwasser events) % & @ % 22 & ik R [RIALHAK
DB — BHNTRE L.

T T, FI22- oD FREE THA 21T - 72 (S11,
S12). THMHLOFEIEICEITS b7 ¥ v MEIZ,
JED DRG0~ — )L L AR A DA JE & Tk L
L, EWAIKABSSCEERIRA 2. E AT,

P 5L - ALK EMTEEEARE v 2 — ()

IR BRI (RBAKRS), mill ALEF CGRAEKRSE), ATl Hese, in #E (EHE=7)

a /) Ry bR, BEIZL> TEINMERST V4
FanAf RREREN, AIKABERITITT v T
RELEFEENLTND,

B Z & ATERER L 7oA KA el CULE U 7ofE 5,
S5E21fE D =/ Ny MEA Z#BI L, S122~6 1
Palmatolepis nasuta, Pa. rhenana, Pa. linguiformis, Pa.
triangularis 72 E DSEH L7z, S SIX 2 s 045
D) Ky kO Pa funtianensis <° Pa. delicatula
R EOHBEEREZRD S ETEERa ) K MbA
155 LINTE, Pa nasuta, Pa. linguiformis, Pa.
triangularis # O3 B T2, F-FEERIE, —fRAIC
Pa. triangularis DRPEHLEYETED LNTEY, b5
FEEEDIRFHEIHIR3 B 2 AIREMHII B E TE RN S DD
S11ES120 M FZ8E CR-FEE R 2845 Z L3 TX
7.

TR RFRMAR IOV T, S11 (BERI40m)
TT6EI 28I L, WK o TIREMHEtE v
4 —@Finnigan MAT 253% AW T 2D 7. =
DFER, Pa. nasuta i DR & Pa. triangularis % 0 3
JEEAHE T, RFRNAR AT IS 1T 5 B 7R IED
VI NEWRTDHILENTE L, ZNHLDIEDY T
M, RSN DHE SN TNWD T E BT L
Ty —HBIHY T D LEILND. B, B
TNT BB IF-FER R L TV D,
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AWFZETIE, WA AERB LT 7 7 (BiERL,
2, 3, 4, AF, ETn2E) 2B\ T, L7k
TRHERTY), FRVEHE O KRR, WE= T 07
TITHROT NG A MEETLRE DL, STHFTRED
ERRET 5. £, JLEEICERT 5 A HERIREE
RS LOMREEROBRIKEICEEND T /NZ A hO
WETFEMRZRE L, FEEPCE O#A3 X O%tE
w2179,

ZOFHEREHTIUL, TR TORROEEIA T
KL T RIBRDRLE DG B AL, d RO 8kt kL
WHRIC K E RERE L 25T 2 LB ES LS.

[FIF - AREHEAS - FONFERE]

F7urzu/u XN RV TEERFN
WREOHFEDOEDELTHLNTNS., HIULD
Fruzu/ud—tBWTIE, ERAICT7I0
REIIETKILAT T ZADRHE - LK - BT & 8k
YA E DR ZIITITHOI TS D, B E D b
DR D BRSOV EEDCE T, KUY Z A%
SERICEE L TR Y, FAENRCFERROI R
FLTELT, IR #ETH - 7.

—J, TTITEENLIEIYHOFTE, 73
A MEvva v e FEICEERRICRS, v 7~ D
BR& IR A S U TR E ORI A L5 Z &
DHISENTNWD, ITETIE, TOT7ZA bOME
TEFALER & VTR - JEBRHIR O 4L B B R
PEAEDRIIC S IRAEND X5 ichho T Y, iEk,
SFECELRL A G o, RBFEARILEF, U-PbiE
72 LITEEDWTT O T E BRSO XH L 3 K g

I ALEE - ALK AINEIRIIE AR T v 7 — (EHR)

ik BN CRBRIFFSLREE), fh 414

ICHESND Lo lTizoTz.

AR TIE, 737 A MUETTRMERZ izl
WD T T mr 7 a ) v P—ORISLEIT S 72T,
RS LML L T D BARD WL DN T 7 7 -
KEEFHEREY & T, 7788 A MMEETTHEMRIC
BT D KW — IR T 7 7 O FEMEIRIE 217 - 72,
AT THEHZHA W2 DL, BAROFEEARFE IO
KW - JRIT 77 WGRAINT Z, WEEILVT 7,
WREADNT T, EGAIVTT) THDH, ZHbD
KU EEND T NF A~ OETTHRMAICE
L TLLF D320 AT DWW THEE &2 4T - 7o, B 1B
LT, RALKFZEBM B ZEAT Ok & 55 LS
Ta—T7<Ara7FTAF— (JEOL JXA-8530F)
BILOEMARFHEa TRAEWEL V2 — DR S
WAMETF T e —T~A 707+ 514 ¥ — (JEOL
JXA-8200) % AV 7z,

1) EERFEALOIREKT 7 7 O5 - %t
2) BRI X 2T RE A MUETLHEMRKOEEDOH

fl3

3) —HEOKIFHEIE OHRICEBIT DT 3% A MK

BICHAL KD BT R R L D

IhDORFHTES L &, £ T T kDKL
17 7 5 1XCl, Mg, Mn, Fe& A &ITHB TR THE
T, ERHE V7 LHERBHT XX, Aso-1&Aso-47
TIDEIRE—INT THRKORLRDLT 7T TS
ARSI CTE 2 Z o Tz, iz, Aso-412D
WO, TR - FRERE KR HER Y 3 X ONEE =
T E DT 7 7 DRTT RE A b OET
FRLRIE L, BRI XaB8IIR L. L
Lo Ent, TE A MEETLEMAKIZT 7 TR
T 7 T —URFEERIR A ORHLICEE R Y — LV TH D &
W2 D, TZIZL, KRRy L Tid, Thde
b EALICIa 2o THE TSR D 5 B, FFickoE
BEPERBICET 2HE1D Y, KERHEREY D
KHEICER L TREBEPLETH S,
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WEEVKOFERPEZIT S Z &%, FHICES i
JEEUKILR O R 2R 2 e, £z, %
RATEROHEL i+ 5 L CTEETH D, HEEKE
AIEENC L o THERT D ERREAEITIE LIZ LIRE
B AYE EH, 2 E RO e R IR AR A 1T,
WALSE DD Z o IEEHEFERIIE LA T, HFEEL
KIEB OB I BRERRPEETH D, —F, HFEED
i, BEAAAICOVWTESR (B A V' 3E8) FAMIE
ICE > THEMAMCHEETH D Z L 2R LT, BEE
FE207EHER 2 0 E it A D B A AR A AR L R BF
FEIC X o TR, ESRFEM & i L 7o, FRBESH
TRRWEBHZ B L TRRAE 23D 12 fE R, 1o D 3LRHE
FEW DA D B 70 D HEHBI D BOKTEENT & > THER
LAfeERE 2 b, —EOREET VT, %
DEREHRFTEX DI EBbhok. SFEETIZO
Itk TOREZ S SITHED, EENICZ OB
DEGKIEE A X b, B D WITEGA G B O E
DFERZERDD Z &R AT, e i, Hizk
{bZ 2 BB K IR OHEAL & il T & B EUIT DN
TOEET — 7B EMWEL, Tiz, X0 EUKIEEO
FIEDPHAMTH D &5 2 55 FE/NEROEKIK
ORBFOEINE, & 6ICFBEOREEE & L TEE
HIC 7 & 1V B E O IEHEARAIE 23t a7z,

(FIA - AREERE - FoN=mR]

TR b 7 7 & OMF /NGRS 0 W JE B UK I8k 4 3 2
L 72NT06-21, NT07-08, NT13-09, NT14-06 45 ifE
IZBWT, BIhifER, ~N3x—XifER, HAWiED v
77, KRBT BB S DR b HERE el 0
5 EAA K OEAE 2 L, Ra-""PbEfa R
D e DICEFIRFUFE 2 TRAEE v 7 — Dy
7750y R v~ = WA T~ iy ek
EEFH Lz, MR FICB W TRIEZ{T> T
BHNTZESR (BF A By 4tmg) F4L, *Ra->ThiE
&L THRBIOFERZHIW L T2,

FIAIZOWTIE, “Ra-“PbiEft s LT, B
L DFELT42-53F K CNAIE RFLLL T, N 3 % — X
OB C4. 84, BfRHE D LT Z DF{ELT5. 8-6. 1
4E, JKHEHE OB TT. 6-334EDEADNE S LTz,
T A 2SI 104E £ TOPRa-ZTh4EL L LT, B
W0 _EFEHIERFRLLT OB T3, 2-104F, X3 % —

£t MBS LK), fil

S OHT - RILERICE B (R

A4

AW OB CITRERRA L, BED LT Z D
B> 6. 1-6. 44F, JKIEE T D FRFT7. 1-134E D 4E
RBESNT. —J7, ESRIEICX - T, “Ra-""PbiE
ROFERDE B T I O F0kFT36-1, 0304F,
NI xR — RO FET204E, D LT T D
BET8-94F, KMV D FEL THIE RS LA T 72 6 504F
DERDPE LN, ZbiE, Wb FE/NER
INOFERBIEDOFR L L THID THLNZL DT
H5b.

ERR2SF I B EREORERIL, ZHETIC
BONTWIFER L FERIC, FUREHZ DWW TR
EROGAITE, FRE < DI - THEN
DEDBE, ESREARNE <7225 Lo H[mRAHR 5
Nz, i, BESEAITEROBUKIEENC X > T4
L7z DNEASLTWD &EE 2L, ESRERD
FNO OV ERTOICK L, B IEEHEFER T
BERENEETS ZLICE>T, X0 L VE
RERLTND L NS ZETHATES, Zhoo
FEROZERD S TSN B HALHERI RO ARk
i, £k, T 0T bEmIh L HE/NE
JEIL O WKL DFEEE L DR IT 4R OBRETH
4. Ei-, BEEATOBalckT 5, BHLL ZYHIO
(FERZMEL 72) “RadJE-1#130. 05-2. 0X10™
B L, N T 7 ICHERTINFEEER N Z & 3 da o
7. BUKELZ L OREARIBE D,

—J7, HEfR L RO RREEESIY T b D868 O
FEEHFEARE S, ATFEEEHN TR TlRIIL T
2. KIV#6T3RO3# B TO. SEDME LN T WS, Zh
IZHOWT, EEORGERIE T 2 2RO TH
& 2 A, FEOBREER L &L ICFEROEME R
LEANTho T 2 EPHETE 2. —, "Raldfi
H & N7z BSRaDPUZFE D Phid i X 419, “Ra-""Ph
FERITEER LI &5, 29 LRl <k
FRHITE 213 & O POIFUZHED HHEZE L T 72\ a]
REMENEZ NS, Fi, WO DB T
L7z, PRa-"PoFEM D3 Ra-ZThEMR L Y KX <
2o TWD DI, FIAED P ZREFIZEIE L TWb -
OTHDAREMERE. &%, WIAERORERE %
RADVIERD L, EAFITELAG LY X0 EREN
ICAHLND T, FLHICHERNRE D5 "TaE N
H5D.
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[(AZEM - BRFESNhDHKR]
R BRI — B E 23R A L el I IS
WTIE, A—ar7R—1 v 7RIS iz )
DI, FDRERA T = XL T L SIS
TR0 TNDDIT TRV, I8, = 7HEEE
BL, EFICECHETHILITHRINTES X951
o T& .

AWFFEIE, R — BN 2 0 oW AL

J@ &I, I TE A —La 7 OCTAF v
BIZLY, WIENRHEEREOILAID, iR —
WEMLER D 2B ST L, FOFEAER T =X N E P
25D ThH5,
HIY « BIFFENBRR © 1R ORI TRITFIETIL,
201 TEHTALH 5 RSP I R o BRI IR — SR B b
U 72 R0 BN T 3 VN TR, BRE T & Mgl
WL DBENERPITDLI ENTERPoT, D
Te®, ekt —FiEML O TRIFE 2 fREtd 5
PR B D, RKFEIL, FOE—HLERDHLDOTDH
5. Flo, AH=XAEHAPRTENIL, X0 vt
KITEORBMNTES L 51t/kh 5.

(FIA - AREERES - BONT=HER]

Lowe (1975) 1, HPJEIZ 33\ CTHJAEHIHERERETE 73
TERILIZ Lo TER LIZL®, ZhIcsl &k 5iE)
{BIZ LV 2 ORGEDENFESI L T B 25
L7z,

ARG TIE, FRJIBVWO=H Bl E2 Y KR
v 7 TR CHSE C I B AT C1987E T EE LS T v i 78
BRICHAE L TR 2m S ORERPFLZ £ 9 BB
FAFITICBWT R L FRHEZITY, ML T
DL E Y FHBE L D BRI — BN - JECIR
(b —iREMLE S 2 L, Mg oML —iEL
OB EETTD LN TE R, (AMIED, 1994 ;
JER, 2004).

T D%, WERPHLSIZB W TR VDB Th A —L
a7 R—=V T EBRRNTE5 X512k, Zoa7
Wi D 1Z X ELY 72 &I X 0 AL — iR B L o & A
ETEDXEHIThoTE (AEMIZA, 2004).

201 AR SAL BT AR IR T IE, EiEd» (2011)
2 DR — BN E O B o Tl 2T N O
HIZBWTA— v a7 R— v 7B BRI S,
CTHIfIT & 0 WIAERHERREIEDETE - ALY, K
Kb —VREMEER 2 23 E S Tz,

AEN, 201 AR HEHL G AR IR R iR b —
WEMEIZ X 0 ZEOWERD IS & T T IR K
HHIKICRBWT, A—aT7R—U 7 &7\, CT

R & - TERRERE Y V¥ — MERERRE (LEHREE)

ORI, kA, \RR A, Wi A (TERRSINIE Y v 2 —)

E{GC 2 7 OIXEELY Wik 2L 7.

TERPS O | RS ONE T, AEES5EST
37. 3%, HRR1405£35318. 28, 53, 74AmTH 5.
B OBERFE, FTAEXY, TRER, WilEE, A
THOE A SRk X 0, IR REOREAIL, HRE
37.93m, ATHEBHEED AN B REAITHEEL. 95
mTHh2. Z095h, I, HRIE—HE1L
IZPED T TR L TR0 bR o Tz,
PRI — ML IE A THUE P D 3B bz,

N T HE 210, 95~0. 00mIZ A4 %, FEBD
W 7Y v o—vavk EoktLT Yy v E—v 3
UG RY, HSIT Y v m—y g VNIZBWTO R
TR — LB bz, Z0kd I 2T,
WO TT VY T—3 3 Y OBHOEE AR,
ST 7Y v m—3 1 UATEEEL 10~10. 95mic43 i L,
FRER & I3 HERL S L B8 2 R &35 FE N Rv
&, R B VIR ~ ORI 8 & ik & 5 RIS
Y RADLEREND.

TN RVITEEES. 67~10. 95mIc /7 L, #JK
(D AIRALA DS S 72K D B WHTKL S L - &
PEERETE. 2oV NBRICIFESImORIC
2~ DHHFE TIE E2~20mmDJK AR v b E &
Bete, Fiz, EIEmm~1lcmDEE DI @ & 135
72 B BT OEABIK A ORIk >V M BN UIZ LT E
nb.

BNy R AVITIEEEL 10~5. 66mIic A6 LEEZ 73
RROE N EPSEREAE R > TWD, ERDE
VEE Z4~27cmOIGHIRIITE « HPRIALRE - HHRibfE <,
CHHIP BT HRBRDERWEA T LODIEE AL
DOEEWHKE 2T I FEHR6NT, 2EICREETH
LR TH D, FNICIE Z2~20cmDAHL T L b
&ALy, Fiz, EX4~9ecmD LRI~ IR 4 X
O BT Z220%LL & T HRI fE Bty Z ORYEIX
HIER T 2 FRARbN5. L MEIXEICKATH
D, WIEITEEE 2mPLE T B M, 2mLliE Tk
JREa~FY) —TEBTH 5.
ek — SREMEREHE R L — AR E b s, a7
DOFIEHY HLCTEER S L2, 7 I T OREICE
VEEETE B, PEHSICRIT 2RI — FREME 23
AL EREL, ANTHEROMS T Y vo— 3
v DB RV OYREES. 67~5. 53mis L ONEE
4. 47~1. 55MOMGATRIR G - HORIRDIE - ki g
IZDOBIHI, TS ORICHEE LD RIS L - B
SSABAERE T T 2 AR IC A S IR
LTWinweEEZLHR5.
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BT O FREHICIE, BIH v — g0 FALIC
Wik LRI adH. LarLl, FREeHoR
Wu— LB FICsri#3 2 TSR R O R AKIBGL )
INFE TS Ao TWD. IEYAEEARIATA
DOEIZIE, HhEKE TH D FHR LRI sV
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A(HTHA): Carbon and oxygen stable isotope composition of benthic Carbon and oxygen

stable isotope composition of benthic southern Japan Sea

B(##4): Carbon and oxygen stable isotope composition of benthic and planktonic for-

aminifera from late Quaternary, Oki and Hidaka Trough

K4 - Prig (k)

HFZE I H28/9/2-9, H29/2/20-3/1
HFEFFE AR MR £ QEE= )

(HAREW - BAFEShHHE]

This research utilizes foraminifera, which their shell
chemistry is proxy indicators of temperature, salinity,
oxygen, productivity, and sea ice and serve as
monitors for changing climatic conditions.

Four sediments cores from gas hydrate fields of the
Japan Sea at Oki Trough and Joetsu, and three
sediment cores from cold seep areas of Hidaka Trough
were selected for this research.

The purpose of this research is to analyze stable
isotope of benthic and planktonic foraminifera from
seep areas of the Japan Sea (Oki and Joetsu) and
northwestern Pacific (Hidaka Trough) to evaluates
whether foraminiferal characteristics found in other
seeps (very depleted carbon isotope values) are
applicable to our research area as well. In the case if
the isotopic signatures will be similar to those found
in other seeps, it can be used as a reliable proxy to

identify paleo-seeps and even the methane sources.

(FIA - AREENR - Foh=mflR]

A(fi#1) : During the first half of the year 2016, |
examined the stable isotope values of 113 samples of
foraminiferal calicitic shells from one reference core
(KOB6R) at Oki Trough using IsoPrime stable isotope
ratio mass spectrometer at the Center for Advanced
Marine Core Research of Kochi University. The
main purpose of my experiment was to measure the
oxygen and carbon isotope of benthic foraminifera
(Uvigerina akitaensis ) from a long sediment core
(KO6R) at non-seep area of the Oki Trough, to
obtain high resolution paleoceanographic changes of
surface and deep water formation during the last 850
kyrs, and to establish Marine Isotope Stages (MIS) in
correlation with global standard curve. The results of
oxygen isotope analyses of this core at KCC lead to

create isotope stratigraphy of this core by comparing

Saeidi Ortakand Mahsa « BIJA KR A A R L— MNFZERT (WFZEHEER)

oxygen isotope values of benthic foraminifera U.
akitaensis with the standard oxygen isotope curve
LR0O4 spanning marine isotope stages MIS 1-21.
However, some part of this core might be slightly
affected by paleo-seeps activities which had influence
on benthic foraminifera isotope results. Therefore,
further analyses of planktonic foraminifera are essen-
tial to complete the isotope stratigraphy as well as age
model reconstruction at this core which also may be
used to correlate with other cores at the study area
that severely influenced and disturbed by methane

seep activities.

B(##) : During the second half of the year 2016,
I examined stable isotope composition of benthic
foraminifera of 269 samples at two piston cores
(PC1609 and PC1611)from an active cold seeps on
the Hidaka Trough using Facilities at Kochi Marine
Core Center in order to evaluate the effects of
methane on the geochemistry of foraminiferal tests and
to discuss their potential as useful proxies of cold seep
activities through the geological records. The results
of geochemical analyses specially at PC1611 show
markedly negative ¢*C shifts at certain intervals
which are apparently lower than the normal variation
ranges in the interglacial cycles found in the study
area and might be caused by occasional methane
release through these anomaly horizons. In addition,
during second half of 2016, | examined both benthic
and planktonic foraminifera isotopic values from core
PC1606(approximately in the same location as core
KO06R)

core KO6R.

to obtain details about missing part of the
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73184, FOV72340. 94, Spacing230. 1, Slice Width2®
0.1, Scale3100, View#31000, ave. 233&, %
NERE SNz,

BEDELEZH, AFy =7 LEEGET—47 7
ANEBDLEZAETLPEATELT, EEOMK
BRUFRIITZ TRV, ZHER Ry =2 7 LT —
B 77 A IVHBMacKHIED LD THDH T L, HEED
$od 2 PUE H IR BL R v 7 — Ny 2 iR
AAWindowsERE: L 2372\ Z Lic L B, IFVVERSE, 4
Ty —ThbMacEREE A2 L, By 7~ (B
FWEHG AT 7 7Y Osirix 2 E) 2HWT, Mmoo
WA MLETW, AN THL3DET VDT Y
ENT =B eBETHTETHD.

F7z, FOHITIE, SDETNVDT O HNT —H &
HAWT3DT Y v & —IC X BIEKRERIDOH ) 21T,
IRBAEORESEHEM OEREHA D, TUF
IVT— B OIER7R & ONTIE R 2 3 5 2 & T
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Nl fg D7 B ITHEL T2,
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FIRES  16A040, 16B036

MRRERL BXBBICBITDETL— FERNEREBEDHEBEFHRE
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WA AR - RS RRUEFEDITERT (M%)

FOFFER, EFE AN GROUKREE), MR B, FER fnr (FEESIRRAPTIERT

SRy B, B Ry (EHERTZERITERERE), Rl A (bHERS)
WA 2, Rl s (BE=7), M FA2H

[(AEZEM - BFESNIDIKER]

20114E3 A 11 BT 84: L iz Bk 5 AR SEPE i E o
B0 2B &I UcWiEim i, MRS L8 o 2
AT EA N &% R HHOEFEMR BN ICI
BT 5 Z L8, MR O 1% I H ARWEERERI T T
72 1ODPEE 343 i (JFAST) D =t 7 Rt B s &
B L 7z (Chester er al, 2013; Ujiie et al, 2013).
H AU TR AR e HERE W) O FENERE L0 A D
fEEAE, HALH A KTEEEMHE O X 9 RERMIED
TIEGIERE 252 9 2 THELZD, EEEk 1
DBANTIIRIA R 3% <, IEHATMHET L — b
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M) BEED 5 BRI VR NI, eSS
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W5 N - HFIER, fME). 2O E2S5EXT
FFEE I ERR2TREE, AIRFEMr s L e AV g,
RV A SO TR EHEREY) O JE IR N E VW E T &
HWERT, ZRONNCT 7 —_RUERIZBWT, EA R
LAy 7L K ARIEERITo T, HiF AN TH S
Nz a7 O 2@ T T, AARMEHFIMIDO R LA K -
7T —_RNTRIT BiEEIER R B 006 L Bl
S ZTHERE - BRIEHOFRRELEED 2 & 3R
TOHWTH S, £z, HARURHE L RIS O
TU— M DIRHIAA TR SN EEZ LTS
LT OIS I OWT ST 21TV, FL— |
BE UK O FEE DS LEMEHEREY  OkE L8 I E &
NWTWDE LT BEGBIEEDILAAIFITBNT D
B THoteny, Bik%1T5 2L bHMETS. K
FRIZ LY, HAUWED X 5 RimiEtHEy s
WD T L — R SR AGATRUREIR I BV THERY)
DI RSB (S B e A ENC B U T 2 70
BANELND L END.

(Rl - AREEAS - FEONTHE]

B ALKS-15-3fiHED = 7ICBI L T, SERR274EEE 1T
FETOI T OXBCTHT, a7k, a72Fxx
F—iRE, RIRTZHBLO—KkY 7Y v 7 EiT-o
7. BIERRWTERR2SEEICIIBZ LN v o
KILWKAHr 2D 5 & bz, a 7HICE T 5
DR - 8122, JBFFE X OHEREREE Ot X
SHEMBRATS L OREEITo T,

27 O KLKFE OFER, K91, 400471 ~9 5 4/
IZHEH U 2RI 7 5 (Hr-FP, To-Cu, Spfl, AT,
Aso-4, Nr-N72 &) DBEEM RSNz, 77 T DFE
HEELRT 7 SEHEENRTE S Z Licky, a7y

BE SN &Y A b OFHHERMEE LHET D &,
YRR ANE T1225-30cm/ky, &/ A b _FTid6. 5-
25cmiky, 77 —~_UJET45emiky, 7T —R T
0.9cm/iky &R bz, —J5, Vp  L.6kmisE{RE
U CREEMEEA S O RO 2B BRIE IR T
LHEFEY) OEIEVE, HREHE A R T58-63m, AL A

k FT33-82m, 75 —_UJETII8M, T — L
T134-34ImTh o7z, EFETRD I EIGHERE R E )
WBEL-ETHo EIEL T, HEEEZ ikt
FEIREE CEID &, W b OHEREY) O HEFEBLAE
RAERDHZ LN TE, WEMEARNE T16-2675 4F
fll, RV A b _ETTC32-505 4R, 7T —_ K T3
HERT, 75— U ET, 300-3, 8005 4ERT L EFEL S L
7. U EofERG, Dia &b AR
VAR BT, JFASTTHIER Z72 L TWDH A A
Z A NMZETHHHE OmEENR B IIFEL v
0Dy, HEEEER BRI B o T HEREY) AR FR50 7 4
CINIZAT B 22 OB TR E S 4L, ORICHEREDH
OB L 72 2 L ASRE N, HHEE AR B X OUR
VA BICRBWTHBY OBREMTOI RS L
T, BRABTF ARy b OERMEICEL, <
7= OE AT LY HWHERE DNV A = T T S
"IREME, B LY, EBWMICLVEEINTZRREED
2OMEZLND.

—F5 T, EFETRDIHEFREEE —E & OIEI,
A X YR DEEIFE T DA IR Y ST 7
UNETBREMEDSE W, FEBKIT, PCOL BRI S 7z ¥ = —
TRELO RIS T (k=R - (RA - /A oF
REGFERP O, HEEETa7OF TIESE R
HDHHELWI ERHBAL TE e, 5%, RV A b -
7T —RUNTBIT D HERE - BRRIER & EWTE T
Jh= 7 ZAOFEREREHLNCTE20IT, L0 EEH
TRHERESRIMRT (R 7 2 T4 RERR L UEI),
FoKINKB L O ERICEEND Vv a3 DU-Ph
R CIC L DERMPEETI TETH D,

F i, FEPEHRMHHIE O WA OV TITRE
BIOMR ZERL, MEEERLTo7. 0D
FER, WEo BT v — b, TRITEAEEER
TEPGRY, WHE OB ICIEE I EmmEL T O
FHRE UM EPTET S Z EPHLRE 25
To. Ak, HAYRE TRE S (VOB R o
FE) - AL X OEBHABR ORGSR & ik LoD
HEREW) DR AE A AW RN I 5 2 D 5B DN\ T
WREED D FETHD.
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BIRES  16A041, 16B037

MRFEEE REREIWRANEESEY V ITEREREICRIF L TERETE
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WA
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H28/7/25-29, H29/5/30

(HEEH - EFEShDIKE]
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R 2L, EEEMGUBEOY VIS v I DREE
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FEPREX EFZTFHL 2. ZREFIFET D201,
B IR A O IO BRRE R (FPALER, (#
B, BREE) BTN TE iz, 2k, alK
fERIIMEREEREEOETRAELOND., 20
FER, HUEKIC Ko THEEROBEMAR LY, £7v
FERAGEL TWz, LaLARs, ZoBEKEIEH
LTI, HEE T e — bV RBREFLETH D
B T ERMARERE O TR K2
ST, B LRV R S O R HRR s S e %
TFAET DERERFIE & /3T A FnE O v D& %)
BUHRICRE L THFZE 21T o CT& o, RIFFE T,
TFHEAS 55 R RE S COREE O 3 B D AT GRIJIHE
AL, REE L LWERHNOEEND S & (]
JUDFHAF D), Wi ORBED BT 75 A2 WMEHT
EEWOWHHE TR ENTWE T LRI L
Tetrr a7 OERBREREELH HNNCT S Z LT,
IRFLDORFEAAT O . ARILFEFIH TUE, 1570 B &2 =
THRODOE—#HE LT, EMKEEEa 7TRE
T A —ICRE SN TWAXIEa v B a— 2 —kiE
Rk (CT) A% F—THh v DR EREN 2
179 IO OFHUFIETER E B L 35, X#CTA ¥ ¥
T, PERD2RITTHXHIRT ' & Re D, Tuf
DO TR X HRIEN G 2 T, HBICEHR %
BIRTEHETHEHATHS.

ARHFEICE, T IOFKRKERE EORED
YRR & R R TEHHAITE S0
D% EEANCH S 2T U TRl e sl s 2 flsr 4
. RFFE TSI 5. REHIITERNE, 2o
T REAT OWFFE THFAEEIZ 22 D DD % HXHRCT A ¥ ¥
F—EAWEHRFIEOFAEZ, BARTERLIE
AR D B,

WE RS - ISR B L2ERE (BEAER)

e Bk GRORT), b &4

(FIF - AREHEAS - FONERE]

AWFTRIE, ARHIC20164E7 A25 A 22 5 LIAMEE T
26 B OCTHG 2T 5 FEThH o725, CTk
BRI o fe ), CTHH BREILHAEFIR T
FEHE T E 72, XERCT A ¥ % 7 — DR ESMFIT120KkV,
100mA, XHERFRETRERI0. 570, 2 T A AJE 738 L O
G FAEEE MG 20. 625mm, B35k #512X512% L 7z,

P a7 OARRED B ORI (5 % B3 5 FEH]
EREL ook 2 A, CTHIRORSIEER TR
Yl - BRI 2S5 0R300 /18 Th o7z, —F
T, HrIEE BR) DR ST EE A iR
LT, hrFa T ERRICT572D1Ic2A, &
BRI - BB B OFEZERFFR P15 72, AF
THI2-3HRREE/ 1B ORI 2 295, LLEX
D, X#CTAF ¥ F—FIHIZ, P TFEHREOHLE
EHEET S BT, KB ERIFMEHENTE 54T
EFICHEHTHD Z LMo Tz,

WIZ, Yo IAOFREE (Z2R%) 2lET DS
W, BEEME 22 0B LTz, 120F, ZERRER100% >
DT 7 LA (2.85glem’) THEEK S TWbH Yy ah
AT, REEREE X ZhE4em, 1. 5em, 4
MMOEHFEICEE L2, 220 BIXEREE (2Z2ERR
1.09g/cm®) O T T LA TR S TV 5 3 v 2EH
T, B AR = 22 81em, 1. 6cm, S5mmo
EHEICEE L, 2B v IOBKREE, 1E0O
JKEHGERIE CHE L7z .9. D' Olivo et al, 2013).
TN L IEEYE AL, SRR & —HEICCTE:
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Bric iz, OD & BB E 2 BB T 5 e iTdh
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T X DR B Al O3 o 2B B Ok EIF
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RLTWD,

B DEHREOCTHIE D & B EE A RIE T 5720,
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PERE L 72. (1) 3DA R & fcill DG 2 P ET 2,
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() 1> E &2t d 5720, BilgzE L TN ) v
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%% “TIFF” C£7E$ 5. (4) Photoshop7s & O iR
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AL S ITHHE Th D R B> 2. — 5T,
B CHRETE RV BRALASPR S 2%k
BFAL o, BEMASOERML, FOMBIC—ED
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BITTEAT L I BAIAP B AL, TR AR - Ik
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BIRES  16A042, 16B038

MRFEELE THHICBITIERTOTEVRA—VEHDET

K4 - prlg (F4a)
WrFEHRH
SLRIFZE AR M R4

(HZEEW - BFEShHHER]

W7 Y TSRO LEICELBET DT A—0T
DWW, BFER T —VOEENCHET T — 41X
ZANDODOH DL, EORER, KT TOEV A=V
BB OB INC K 0 A F Y — OBRE R R o
THY, ZHITR) TEKE L/MERKH O]
DECL > THHATE 2 LT 2RAPEEWORE %
& L THB &7z (Nakagawa et af, 2008). —
¥, BVA—UEBOBER/NY — v DFEWTEE
A= THRO NS (% 1F, Kubota et al,
2010) 73, [FR &7 —AT oW T b SETR 0 FiANE I T
BB E 9Dy, ERETSh THan

AR B ARDOFRAM TH 5 Pilgid, HFERBL04AZE
TR VB OB L ZT D HIBICAIE L T
W5, FHETHAEL, aT7,hrLLETLHAER
Bicornucythere bisanensis 1311-4 312 A-1 (Bifk o —B
FERTDOINE) 12, 4-8RITHURICHE T 272, £h
FNAFTB I OEFOWKORELTHZL TVD,
INETIT, BAEROZRDOBERAAEL DT 21T,
WEITOFERICONWT, |7 VT Il 58 EF
AT—NVDEFEE L A—VEHERGPITTE
(Yamada et al, in press). & Z T, AL TIZA-1
D B. bisanensis D% DR FIAL AL 2 W T, R
BIDERBEORT T E LV A— U IREOELEH S
PICTHZExREMNET D, £z, 20155FICH 21T
HF TR 22 7B 2 AWT, KRR EI R
DIFE> THEERA T —VDEZET v A — L Ei %18
JTLTDIELLHEMETD.

(FIA - AREHEAS - BONTER]

H28F- D 4347 TU, i THREL 7z Xa 7H o R
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FHL B, bisanensis O fRAER1263EHT DWW T, FIATE
HEESTRE (IsoPrime) Z {8 L, ERSRRFFNA
HAEMELZ., ZHETOIET, 75 TIRRRER
XEZRC, A TSI IEARITRETR T 5 Z L 035
PTG,

ZINE TOHT & S  TEH205k Dk R 3
R 2504 U Tz, 8251, T004ER51C 381 % B. bisanen-
sis (A-1) DOFERODOTOIE, TICHUIRARBREEAL L,

HIF AR - (SN Bk ()
H28/5/16-20, 11/6-11, H29/1/22-28

WT T AT VA= OB X B 0K EE
DB E R L T\, D00 b b, Xa 7 %
3-OMStagelZ X453 L 7z. Stage | (300-1, 0004F) 123
7% B. bisanensis (A-1) DFRDOT0OIT = 7 k%@
LTiebm<, HMBWINEKROEZEIZL - T,
RO B ASE o 7o L S iz, Stage lla
(1, 000-1, 8004) (Z¥31F B B. bisanensis (A-1) D%
Do OIFRER DR M EIA 2 7” L, 1, 000-1, 2004212
BT 5 BRI~ DO HU R 2R BREE b &, %
NICEE S /T O TAEE L ZA— L OILICHE 5 kD
SHEFRERR L OBKEOBEIC X > T, AZFO iz
BIFDIEBESPMET LIz EE X 507, Stage b
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B DR 2 HTE, Xa 7 TH LR
Do T2, 800~1, S004ERT &R IC L e, Tk
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BIRES  16A043, 16B039

HRZEESR
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F5E A H29/1/18-21
LRI AR BEL4

(HZEEW - BFEShHHER]

1 F35075 FERT 0 A AHEIX, Z DOBREC/KELEE %
RELBEESHTE LI EMBN TV D (Kitamura,
200972 ). HIEEHIE 2V E T350-250 5 4ERT O B A
WEEBRBEICBI T 2 IR ICE T L, BEOKY — M
K> 2T WD & D 27575 SERT O R IT I,
K KIR6-20°C DIE KR 7K 23 B AU ST AE
L, HARWEOREARIIBELVESHThoZ
L (rizuki et al, 2007) ZBGIC L7z, LaL,
ZOEAEKRIIAAREETHD. £2T, Z0O
RO HIE A3ERE L il 2 B RS E 2 5 15
7o 3 X ONREE O AP figkoOMg/Calc L 0, &
B KIRE T E BT

INETORRFRIFAOMIE LT, &R R
Cytheropteron J& D[l 2 ER L 72 Z & (Yamada
et al, 2014), #93.2~2. 8Ma> 1 & f5f D Vi Ak 1R 25 &)
EHLC LT L, MEFOREH R KD KIE D
5-12CTH o7 Z EPIREIC R o T2 2 L DBZEIT B
5. i, EHE~TEOREAR 2T RIS 2
L, YRFOKIMEEZ L ZAMEIC LTz, Ll
HIE R 0Mg/CaniEit U - T 1 a e 2 RN AL
ZF—VDGIINBGIICREND Z L=, 1ERkL
R E B AR ETTIC S LI AR,
T TH2RFEL, TNETHART =2 R E6NT
VR N2, 8Malh [ DY 22 KRB DR IE & KV
A E R RO A BIE L, BN 25347
5.
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H28E D 3 TIE, B AT @K FE D Krithe J&
RSB L, FUEED 2 i
Cytheropteron J& ELJE DR D 3 24T - 2. I T,
ST R HEREIRE & IR B AT ORI THERE L 72
LEZLN TV DENEIRMN+ A B2 b5 b iz ki
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7.

RN T AT D80T T, 813k b Kk
DEEIIZKIRZG O, KRS, 1~2. 6MadRFfR
OHIE D HRD B, 1~10CHOEHEZ/R LTz, HIE
AAFEETS J O R LI D G, inflata DREE >

BREPEHHICE TS5 RBRIEBEDOMg/Caz AL =EE AR DET
W A - EMREAR e BoR (EER)

HKEI— KA RS TR Y (rizuki et
al, 2007), EEAIE AR S D AV S I XEEER R
FNIAREE 2 T — DG192> HGAITHHYE 45 Z & 235
D30 TWND, T OKM — PRI E) & b kia % xt
5 &, KT RS PEKIRS LR
5 EBRHLRICR 0T, —F, HPKOHEKR
BE Y — 3384 TRD LN, Thbb, 1)
REMCRELEVWKIREZRTHE, 2) REMICK
LIKVKIR 2R TS, BLON3) MM Z@EL T
E—TEDKIREZRTHETH D, YOI
FICIEBE P EARSEEL D, 1) O ik
EREEGICEBTEKOESINBEINL, LYk
KD A TN RS TRREE TR AL S 182>
Tetfeth, 2) XKD BT FICIERE P EK
DEEBTICH-Tcicd, 3) T /KEEFH M- T
IREFEK LY FOMAKEETOBREICE ST/,
EENEIFRTE D, ZD38F — 3o 22—
ABT 4y 7 IREE AR BRITGED SN &
DD, MEEEEGR L CW R OBRE 7 Eiho BRI
LoTWa LRI NS.

O+ A g 2> B £ B 72 Mg/CalZ 4R 3 7K IR 457, 39
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HIRES  16A044
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LB REMAE MR £ (EE=T)

(HZEEW - BFEShHHER]
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PCHNERB K DRI L » TEIIEI D, HEKDOILIMA
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2> S I 2 COWRERBIER ME L Sz
ZORFGEIR S, VREAKDORAGIR AN Z M N IR Ek
R, IRBERI TR - PRETHD Z LR L 2
Lilpoiz,

AHFFE Tl Albian’> £ Maastrichtian > 3R o 4 dEfC
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[EINZAR b o HIE VX784 T - Tz, ﬁ%ﬁ@ﬂ%ﬁﬁ
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X, 2015E 9 E) . — 5, VREEAT-52cmO b
EFITWEZEE STV, 22 TR T,
TREEAT-52em DO EHERE Y B 3 X OE LE T ORE
JBDCINE, §°CI X TGUND &, 1Y IE D IR BLE D
KB 2 il AT, W8 OB DN Th - e A,
WRE IR AR OB OIRADE 2 b,
T DI L V2 S5 ATREMEDS
W, E 7, AT F LA IS X o
TRBRENTRY, AMMABRES N IcE S
NTWD EEZLND, 2 LD Z I
TV S LS LAbE D Z T, fERER
A2 ANLNDAREMEN D 5. SEEOFHTIET
R efE s L TRBO DN OB x24T o 72,

OFCIEIXC3MEY), CAMEY), Ee L CTERRLMEE
R0, HEMOEROHEEICHWLNDS, S
DAHTTIHEBORELZELSEMEE L TR O 2B
YR FE99. 5-100. Ocm & & F£99. 0-99. 5em it & 1L E 4
-26. 9%o0 & -27. 6%0 (BEMLEE) T&H Y, CIFEWY D A
B7fEzmrLle, —F, EnX 0 b EoEETiE
-23. 1£1. 1%o% 75 LEEFE99. 0-100. OcmiT H~EE < 72
D5, TEEEYY. Ocm X v AT TIXCAREY) A3 HEhN
L7zmffettr bz bnd, o NEIZREH D%
EEET DA 0% VME R & 503, B %
B2 LBESIVENEL 2D, ARIOSHTIE, A
Jb 7 HEREWI D 6PNIF0. 5%0. 3%0, FERILER L 7-HEFEY)
DONIE-1.5%1. 1% Th > 7.

SEEORHAPG, SEAWARRERHCR UL
O EATO T L THEREOHEE 217 2 5 AlREMEAS
mWZ Ebhrol. A%, BRRHODERE L
Z DAL FRLOIRBDCIN, §°CI LRI ND T &
TV, WEOEREROHEEITS. £, {b%5
MR e Ptk L IO LAbED 2 LT, BREL
Bhe OXRERER 52T 5.
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MRFEE BEEAFERICETHRARRHAZHDET
R & 3 - HEVTERTEHEN (BIRIER)

K4 - prlg ()
WrFEHARH
e [FIBFFE 3 A AR

H28/11/1-15
Frl s (HEE= T ),

Jan-Berend Willem Stuut (Royal Netherlands Institute for Sea Research)

(HFEEW - BFEIhHHKER]

TRVEJEDPLECIEIT D/ F — 0%, HAZIZL O
R OB & 2B IC B 1T 5 RERE L5 T F
L LTEASN TV, 207k, FRkIICH
VRN E D X O ICEHT 2 0rEHENT 5 Z L1013,
AA—HROKEOEMTRNC L > THEOHE L
FA5., LinLehn, BHENCES KRBT —#
DOARREPD, REROBRESLEB D A B = X LI
L CHARMAENELNTWRY, ZZ THiFED
X, HEEMICE END X R NI E O & v
TRV R OB EEME e 27, e 5 RE (KR,
K D b RS IRE, HER O HLIE TSk O L B)%)
Ik DRPERD L AR 22 ST 5HE %2
FBLTn3.,

AWFFETIE, FPERORERICERL, THET
I3 5N TV D IEEER ORI EAEE) & O HEIC LY,
1 VG JER 6 23 R T8 2o B e F LT 2 Bk Toot BRI A T
THO0, Zive bIEIRICETT 500 EiREIC
o TR RIFE A 77— VTR Z LT, Rk
DEHERLEI A B = A LCHT AH R 25
% BRI, A=A F 7 ) 7 DODP =2 7 DXRF
scanning % il U ClE ORI - FURLAB 25 2 &
T, A=A NZ V7 _EZEOREREDIEESTFH O
EEOE TR D.

(FIF - AREHEAS - FONER]

AMFZE TIEAEH], A— A b U 7L (ODP_Exp.
122-Site 762) & FAHH (ODP_Exp. 189-Site 1172)
TEHIE720DP2 7 ZHWT, mEIKFHEa T
BAWTE Y v 4 —DuXRFZ % ¥ F— (ITRAX) % H]
W2 TEFEABRR O HFE T 5, @ ERIS0 0 O
WREAE ZETT 2 FETHoT. LirL, A—2R
2 U 7IEFEM D 2 7 OAREE & TR IEREICR
Dolele®, RONTZANERHOH T XD drnWEER
\Zil 5 7o, JEmEvh = 7 (Site 762B) D&% W T,
EEBITMIT DN T 2emdD [HBE TITRAX Z HV e 550
At 217 o7, BRICHRE SN TWDERET VT
<L, 27 FHOTMIiE £E400~6007 4 H & fidk
T 5.

A= N7 ) 7L, EORNAERL, %
DOBWITEYERKOT v 2A—vBIOE LV RA—0DF
Uy MOREEICEET S ek - R RO R L
<ZF % (Bl 2z i¥Henden and Liebmann, 1990, Journal
of the Atmospheric Sciences, A7 (18), 2227-2240).

T, A=A NZ U TILHEIKICI T D BEREO
WAL, BEOREROHEREED Z LN
TX 5. Mge 43 o Jan-Berend W. Stuutix, 21
E£T, A=A T U 7ALFEM TRINS Wi MR
Yy= 7 (MD00-2361) % VT, iS5 ERIZ D
ThLE S HTLTTRMR ORIE 247V, MD00-23611C
EENDEERFERE YDA —Z N T 7 REOD
Ehrbfasn s A2 b &, Wilick > Ta S
LHEWIC Lo THER S TR Y, BBR RN AR OK
- BOKEIY 1 7 V) LEEIL T, ZOBIAENELR
52 L &ERH LT (Stuut er af, 2014, QSR, 83, 83-
94), T 7o b, KHNTITRI I A4 XDBKREL 2D (R
T U TI0~100pm) ZriFed s < 7 HAEM DS,
KNI FH A DS L2 (AT T U TI0
umELT) Zr/FedME L 72 DI BTz, BAED
B S, 10~100mOBIF1EF A b, 102mELF D
INS TRV IEIR OREE W & IR S 5. — 7,
Zrid, JINC X o THE SN A RE W~ TH 2 b
HFIZZ < &EN, Feld# A b X0 b EALIHEA T
JIEFEROBBYFIZLVZ<EENnD (& bIThifR
DORNEL B D). Liehio T, hifk D & ZriFeld &
HICH 2 N —JIIFRAB Y O 27 L T
FIREMEDSE VY (Stuut ef af, 2014). Z OfERIC X 5
&, KHNZ BT 2 ZrIFeDHEMIL, 2 A kN OF]IEIR
BTkt DAk b O BN E R L, B b L2
ERTRIET D,

FZT, AMEICEBWTY, HIEL ZmHiko
R, ZiFe e d B L TEOEBEHE T L & 25,
T TIHE LTV OEEEFRMAEZES & X< BT
20X ANVIRBEER LV EHO R Ly KRR S
iz, FROFERETNVICES &, KI0TFEH
ORI BT 21 (B A —r ok & R
EDFET) OMEANE L ET (~10054) #l- CTh
RN, BOTFEM ORI AR Z - Ty
TeRTREMEDS B V. BUR DT 7L T+
DTHDHID, BIERAY - A=A TV T7Tar
HEL OB L FRET A OREPRALNTE
D, HieERETNVERND Z LT, 4%, Bk
OWLEEFHRICHEE) L 2 i RREAS), <5ICF20H
WIS EIESE A L TV ED DT 2L
2L T, EezofEReiic, mykickir s
REE—E v A— U EBOFERZITV, mEAbmEek
DI Z{T> T <,
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MERRERZ EXFHEICBTIELIEOHREZHOHR

K4 - prlg ()
WFFEHARH
SLRIRFFE 73 405 MLk

H28/10/24-27
FAELL

(HEEH - EFEShDIKE]

AWFFEL, FeA&KEID B stz 2T ToIERTE
FEPBAKIEERLH 26 T5 2 L 2 AL T5.
JEASPFE A K O FE R AL Bk i B D KU AR )
ICHEBICEEL TWD EEXLNTEY, TOEH)
VIRBKIC X 2 BURIGER S IR SRR R 1T 8 5 vl RE
HERDHD, Zolcd, BEEE, ALKEEOHKT
PEaRZ ) AL LELNZHEE = 7 L JLEETh
LELNIMEE 2 TICE TN 5 F LB OREERNA
ORI NECTEBL, TRECHETICR A
T& k.

IRZ Y HPITICONTIE, HEENERLEL
JRE-DIODPIFZEAfiME [ 22 2 & U F1 4Pk A Frid A
VIR B B R AR O] OBICE 2%
OHEFREWREICTH 5. T, ILHREFHOURE 2 71X
FIFE DNEHIERFZEAR [72 5\ ) ISR LERER L
72MR04-06 PCO1=1 7 £PC022 7 Th 5. THNET
FEFH I E R 2 7 I oW T 217> TR Y,
FLWEREEETE R, 2ok, ELE
LB OBERENMALED — T, Yo O—KY) 7 A%E
BN PR /K D FE R ANEFE (L L K G
800MFHIL E TE DN ERE L 72 AR Z /R L T
7z,

F I ALHEE I OHERI) ORI DI, FRAGEKI
D25 SEFIC 2T THEAKIEROET & L b4
A PEME D IR IRIBIRHEREY O IRAFEE OB R S
N5, TS, HEKPOREEA A4 L RES
REE TV DORFIEDOZALICERL TRV, &
FENTIIRE R O IR FRIRE OB S b -
TWseE26N5.

Ferie, 2N S AL OB 72 2 Hilsk-ofth D BE
TE0F3E & b el d 2 2 & THEKEER O ZE AR IA
WY SEETD,

(FIF - AREERS - Foh-HR]

ARFZENE, FAOKIID & SEH AT 23T THEARE
T REARKOEBELETTH L ZANELT,
Ea7TIiCE TN AR ORE - RERNMALL
TR EM L T, 0T, B S TR e e v 2 —
DR FERMARE &5 HrgtIsoPrimelc X V7o 72, #H

K fl— - MR NFRERFEAVIIER ()

TEDALALE TITEBEARDIER S 0T e, dbk
S OBEIE AT KR VARG TR S iz
KREFRFRE LTEY, EOEBABIEATEEICTR
HAEREORMZ T TP < D &N TETND
EEBEZBNTND, —F, KB BEEKDOFN
BRIZICE <o TWRWD, bR 2K
B CERE AR SN AR L IEH S Tn 5.
KD E TR WERTEDILRTFELEITIB W T
PO BE ISR & {UEP B £ T AL 2 L0 T
EHKIEAF—Y T TERINTND, FDOKIE
KT R PPV 23 2B S T2 T vk TH 5.
ZF DRBSEHKITIT AL, L0 TERBEICEEL
JEAFEEP A L 720, AEPEACEEEIRIRIC IR A3 > T
W5, ZOALREEPEAKL, dRREREREER O K
EAEENCEBCEEL TW5. 14, TO04ERTHE O Fik
KNG CTIT A BRB LNE Z o 72 &b
DAL BV T H IR LML Z o 72 ATREME DS B
W, 0 & E QIR EARKOEB 2 5T
BliciE, W EEAKROWBERICA LTS EAR
LB DR KRG FHE O TR R Z20IE 35 06 B A
HD. Ok, BEHITIEREEOEKTIHES
AT 2 TICE £ 5 RAEE AL B OBEERALA L
WERBEMNT 24T > T 7o, AEFEL, ZivE Tk
HIITAT > T & T AbHEET IR = 7 MR04-06 PCO10>4>
WIS 2SI T F & TN HEEGeo-Marine Letters
B LB S v, AR A LR OEESR R L I,
YU — R 7 RHEGENITALR TR IR B Ak 0
TERRINIEFAL L KBES00 M & TE DFAVHEIEE L
FATREME 2R L T, Z DR RICHE SN T, 7 ) —
VT v RAHE LR E B IR X e adi e gem il
ARy MIREIEER 2 U CIER I L 8 s
FAE UALK P B K DT & 16384k S & 7o mlREME
BH LR oTz, & BITHEALKT-05-07#11E T5
STz AR ETPCIS 2 7T DWW T b EAH FL R D
WERINARLE DS 21T o 7. ZHE TORRICL
L, ERTAREBMOWE a2 7 OfEE» I, 5
BTN I 1T D BHRBE R O K TEA~ DA DL
BRONTZ, LLRns, REEHERY DR
BEWZDSEFMAIO T — 2 B REL TS, 20
5B ORI T DN ZfkR L TIT5 TETH 5.
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PMRRERZ AV FRVT7RBRORBREOHEHL ZTORIELE & DBERICETHHR

K4 - PR (BR4)
|
EFEEFFE LA A4

(HZEEW - BFEShHHER]

KIFLEL A v REEERESA v B3 7@t (TF)
VX, MERTERICRWTHE—BUR R @i 5
MTHD. ZOOHERKEICIIT 2 EI L UUKE
ROBETHY, KUELH L B> TV,
LALLM BA ¥ KR T 2 B0 OB 7
EIT X0 FEMZRTFTRITE A T e, ARRFZE T,
AV KRR TBBROELE T THRE L 0¥
TEAERELTE LT, AV FRYTRBIHE
B DOWHEBRBE & T DORMFES AT b L OBk & 22/
B ORERFIBC LSO NCT D Z L2 AL T 5.

AWFFETIE, V% TN Y B> RIS
TeBUEOEREY v 2 2 B REEE L TRIAL,
ZOFREROER S ZRET D Z & T, 50~1004
M OWKIR L5 OftsE 2 ETT T 5. RIFFEICL Y,
ITFO R EERE DR L O, BHBITIXITF £ ENSO
72 EORFEBIS L OBIRO—Im AR5 2 &3
BIns,

(FIF - AREHEAS - FONFERE]
AENEY ¥ UilEX D BIESIo~ v Ta TR
BFOKI204F [ 5 DER R RN AR L (6°0) JHITE % ki L
Tz, &R, B 7 oAb, FELVRERIT
Dig 2o Te b OO, AT THHT L 726 0D fE &
FIERCZEBETH - 2. S EBEES D60
13-6. 5~-5. 5% D TEHHL TRV, I/ TR
TL—hrRY T Y —=T7 8, FHIT-5%LL %R
TSSO N~ DERF OGP0 L L TH ok
EEWMETH D Z tRbirotz, ZhUL, Yy Ui
AR LD DRV TH 5 Z & LA T
HY, Y IERPOONRE ST TEDL Z & &
RLTWD,
INETOHFICIY A > Fx v 7@l (ITF)
I~ by P 2w L, v R T, A AN
AW, 7 4 B LRy B — T D3OI S D
TA ¥ RENERIVADL Z &b ro TS, £z,
<~y VRN 2@ T 5 ITFORE Ok i,
KR - (RIS OKBEDEAR L TW D Z & 38 5 5
CENTWS, ZoKITIEE Y 2—2 (1-3H)
ICIEBHEORBIRICI VY TilEN L~ v L

HE RS B - RILRFERZERE BAREOITER (RRBISGIRE Bh20
H28/11/15-18, H29/2/13-16, 3/21-25

YRR~ IT N D | AR Z KBS~ >
VU 2383 5 I TFO R E OB 29l 42 Z &
2205, freshwater plug & MEIZN T WS, —J5, KEH
DIEET D BEHE Y A— v ORI, 7 v — L 21
NV BN B EE S ORIEAKDNEIZA, freshwater
plugiEy ¥ U #E~ & L H S~ 7w LR R i
PHBREINS. 0L, KKROHKEIZEY
freshwater plugDBIBITZE L L, & 7% D2 A
RERB~OREE LB SEDLZEnE, TUT
FEUA—URA U RES A R —IVEHS L o TR 5
ARy N A~OEEIRIE I TWD (Gordon et al.,
2003) . EBICY v TRED S LY ¥ UHHIEE S O
MR TH D ZEIIRINTZD, ZOV vy UEOES
EEZIRT 5 2 & idfreshwater plugDZEBIfERTIC b
WD LHIfFEND., 22T, BEICHIER A OHEK
BIETHDLA N r T UL - AT T L (SHCa)
LOPODT =4 BEAKDOE T, kT D0 (F
43 BETL L2 E 25, ENSOZ E D&fEA X M
SIS UTEHRA LN, LA L, BURTIEE T —
D INTD, SH I DICFHEREEHRL T, &
A7 MOVERRT LB ERE LT, HEKIRR X OSSR
fr & KA XU EDOBRIZONWTHTNE e
EZ2TND,
SRIOGHTTIRFAE (RFERAE) b Lo T
BIEZAT > 7208, SRO—HEDOSHHIT L W R —
BT OOLEE~ANTHIEEERITH ZEeMTED
FooteZ L bR DO—DTH S,

Center for Advanced Marine Core Research, Kochi University 132



#IRE\ES  16B053

HMRFEEE BERAEED SRR ENT-YK04-08-PC5a 7 DEER R ERGLIALLER

K4 - pilg ()

R RE - BIREN KT HHE AR (%)

HrFEHAE H28/11/21-30
HEFFERERAR  WR £ QEEa 7)), i L4

(HEEH - EFEShDIKE]

WHZEERY @ BV - @BV ORFIF = 3L ¥ — 2 S
S AMRIET B IE, e — R EY AT
LEzarvhe—nLT5—NTHY, EHEOHMELE
MERF T DUERB Y AT LA OB ESR L LT, Ml
FRO M BVE N IR 72 & ORI S I X EE TH 5.
BREERIC BT D 2D OUERERTEITOK - Rk o
7 a— VIR REARE) & EE L CrRdRIicBE L T
ZEPMLENTNS, LrL, d¥skicBirsK
BEEDH A I v 7 LRPERTOZND EVIAFRA
FTHTEY, BPERIETL TEML TV 5 ATRENE
DK TR L B ESN TV T, iR
PRI TV D, HARBHOWERB L AT L0
ReRBNAET 2180 - T T 2 T 5 720,
YKO4-08fHEC I o TRFHUR A O IR 80~ 5 BRI
SN BEOWE 2T OFERET NV EIELT D L
BENTH 5.

WIS N DR P ETFE O PRI BV T
WAL O£ % 5 S —F 2R OMEERB LB O
BEEIATT 5 2 L k- T, EIkIyesel bk x
<HEFT L 72926007 FERTPBIE D RE A 7 A HNEIE
filexr. U 7289905 R Rl O RiTZ I 36 17 2 IR 722 i
BRI RO RTIR O R LB B O 3R & 2 DR E
AT BANOFBEPRHL PR E L Bbis.

(FIA - AREHEAS - FONT-ER]

FUF « WFSRIEHMENGS © 20044E DIAMSTEC D AR RHI
[X 29512 X B2 YKO4-08HTHEIZ I3\ T, BRI
Y 7 & sE R AR AR DK G2, 420m7» HPC5 =
7 (=2 7 EKIL 260cm) BRI iz, ZToa 7o
WO RIEAT 2 HEE T D OISR R R EsR %
ERINAR I E I X D FERIREEITH Z & 2 A,
BRI 2 T REEE v # —lcRB W TaALR
Wb 22 Wt 2 E AR IGRIE 2179 2 L &
HEEL, MENEIR S vz, k281121 A ~11A4
30H DI, MEEE S HTEHIsoPrime 2 L T=
T NVEEE617. 5em~1, 075ecm4. ScmEf@ DB HET
2995 BE 2 HIE U 7z, RilEt A £L B Globigerinoides
ruber DI IO ITHEE, F100pgZFEL
THRIER ASA 7S AN THEIERE & U7z, AEnE

BHAEA-603 & JCP-1% FIERICHIE /A 7V IZ AL
T, FIERE L LblcA— M TT—lcky P L
7. AWFEORE T, WERAD21Y v 7L LR
BT T ADE8Y IR 1 EORIEY A 2 v
Lz, WEICE > THEONIELLBROBRELE
[FIALAR D ZEBIIE, 2009 « 20104 FE OJIE TH B
7oA ZE ) (4028 HE) L OFE THERET V288
L7z,
BONTWR © SRIOBRLERAMAEE (6¥0) OfE
i, 420, 4~-0. 8% TZME L, 0. 2~0. 5% DIREIFE T
EHLTRY, ThETICEONRMELES L
DEEEGHIT, LV FEMRREMRLEE) 2152 F3T
iz, LIALRIRG, BEREERNARZEE) D 70>
OITERIEDIZD DX LRV D N L n, &
Hufgg SR D25 & vl FL R A T L0 AR
K DRI R 2 RIE L 1121, TRRFINARIEAE) 2
LRO4 StackfF¥EfhfR & kb U CHEERINLIE A 77—
PRE L., 3 TWNEEL 2~1, 256. Scm D J& %X
PC5 = 7 13#I315 7 4E R 0> & K95 75 4R Rl D HERE F06% &
TR EHEE TE 72, PCSa 7 OHERGHE 1T, = 7 N
4. 2~362. 4cmiZ0. 49cm/kyr, 362. 4~552. 9cm T
0. 32cm/kyr, 552. 9cm~647cmi%0. 24cm/kyr, 647~
741. 1emTi&0. 33cm/kyr, 741. 1~1, 052. 3cm Ti30. 41
cm/kyr, 1,052. 3~1, 238. 3cm T{30. 61cm/Kyr T& -
7. 2O DD, YKO4-08-PCSDHERSH L,
3205 4R B 1TT AT DT T L, 177 5 4R
BT TR N OHEREEE 27~ L, 1377
FERD B BRI AT CTHERGER B (T INE 2 6 D
ERHLRICRo T, HBOENEFERET VITESN
TEERIFNA L A B sk O BT 21772 5 72, 60
T ERILARE CLO A 3 sl 5 & &, 60~1207
FERTOMM TLOFFERE L 4. UFERHINE ST
W5 Z L, 120~18077 FE AT HITH T4, 17 4R JE HI A3
BT 5 Z LR TE S Z &, 180 F eI T
LITHEEPPRFHEDLNDL Z b, 250
MICIEHEO B WERET NV EHMETEZ LB X
5.
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MEREL ABEXBOFRHERBRYS SRIBERTERICEITE7 O7hRERORIEES) & XBE

BLDBEERMNE
K4 - e () BRI K - BRI (RTHEEdR)
WFZEH H28/10/3-7
LA EEAS  BE RE (RREXT), U e EEa7), K 8 (GEERS)

(HEEH - PFShDHIKE]

D NAEIRIC KX 2 KKCOJRE EFIC LD, H
FRIERALITHESME L 72> T 5. L2 L 20004 LA
OO ZIR D5 EIS: (Global warming hiatus)
X, TIZHFOREEOKIITORZ T ey 7
2L 5 BAROESE - B4 Lo I KRB DI
XV, WERORME S 2T N ITEH AR RE LR 2R
FTOTIERL, KEFEHFERARES (PDO) bk
FIEEIRE (NAO) 73 & ORI KR AE N EE T
HD T LDER S UED T 5. PDOSCNAOD 2L )
BERIZOW TSmO D 505, KBIEEHOZLEH (K
B RS OTEERIZS) 2 ) SHEL T\ 5 ATRENE
PIRES TV, HIBROKMELEE) & KIEEB D2
FITARBI A RSN 5 Z LIRS S hTuniz
0, EFREHOKIRLEE L OIIE—E ORI R
IV, KIBES) L Bk O KELBDHE TS A B
= ALIZE L TIE R SRS o 1o, Flt DB
FEDERIC LY, KBEEI O RIMREIR O E(bIC
X 2 REE A IO AR, X O PR O
KEIEER B S TREEG AT LN H 2
H=ANTHHT D EABARESN TS, LvL,
F O EMFEL 9 D PR O [UBELEBIREGRIIR
EHScmat S Tnieho 7z,

Tx OTEIRICE Y, ALEERE - KEOW
EHEREYL, FRERAFEL TRY, KEISEZEENIC
A U 7 ok B E) 2 50sk L T 2 ATREME DS & >
2785 Tc, & 2 TARMZE T, 201648 B ICKTH CTH
WML7c7 7T 1 a7#E (Wima 7 X67K) & %15
L L, XFRCTOXRF2 7 A% v F—, = LT ¥ —
a7 e -5 XY, WEREEROKEEE R
EBHERT— )V CERGE T3, 2L T, KB
TEEH OB O RKKIEER 2 It L THIER D &%
EENTHEET D LW O RBOMAEZ HEY & LTz,

(FIF - AEEHEAS - FONERE]

JEHEE KRB OHEFEY 2 7 0> & i R R sk % = R
DMRERE TR T 728, BAKERE 2 T RAI%
¥ —BERDITRAXZ AW T 21T o7z, 34T
KT, 201648 A VAL HUE O ek B (F911m)
LFEDOMSHEICRBNT I BT 4 —a 7 7 —TH
L7z, 2EK70em~90cmD 2 76K TH %5, SRED

ITRAXHIE T, 0.4mm=z 5 v 7, 15108 T{T -
7o. FDFER, Fe, Ti, Si, Ca, S, P, K, Sr, Mn7g &
DIEHEB R E NI, 2D 5 B, K 2 7 (ONM16-
G3) DEEEAS. 1lem~44. 5emiz BT, Fe, Ti, Si,
Ca, K05 kA IRERE DD b v, KoL,
JEHREE - FE R L TR Y, FeLTioTHIEEE
VX, 19294E DKM K TH LU 7ok lKE (Ko-d) & R
REZENTES. ZHIZ XY, ONMI6-G3DHERHE
BEIX0. 5em/4E, ERI1474FE (T 18694E~ THJ&2016
) OHEFRETRSRE AT LN TEDLZ ENHL L
Iz o7z,

F 72ONM16-G3=1 7 Tl PEE18904F-~ FEJE 19104
ICFHY 3 2 BHET, MnE 7R & OB 22 NI A 2 7
L7z. ZOMnEHEDEEKIZZE~ L85 (MnCO3)
DPEEITH Y, FE a7 TORERLCTA XY T —
X THERHIK D 7 2 3R, Fim (hAZo) o
FEEBUEI IS L TNz, Z 0%~ U UHE D
CEMOFERBUEIL, 18904E~19104E D>, 1800
FE~18304F, 1650FFE~1730MFEICH HbLD Z & A~
DT EHFERPLBELNICE 5 TWS, TS DS
NI RGO &S (5N 1L TR b,
AHEHERIR O ERIBS0FH OMNEH F3S L OFER
BN, KSRV TELS DLV 2
LT, RRRIC KIS TE BRI o W\ TR T8
B CESSLOBET) BLUEe~ T 0aa R
DEL 7D LW FERIT, BIHEAKAORERE? S
LESNTWD (Katsuta er af, 2006, G-cubed). Z
OALHEE KRB & AEF IR AW OFERIE, KBTS
B (JEAH) 12T, BokENREAL TV
o2 L BRBET S, I HICH A ORIOWITHER? D,
TV ANVOWEHEY R T, KIS EhETREIC
BWTHEAKRESERT S LW HEEORERNME LN
T35,

INEDTEIFERIT, KEEBOEEFHNT VT
BT 31T D BRK AN BN R T D TRt & R
25, ZORMAMRIET D eoIiE, HREEE A
RIBICHH D T R FLER & T BT FEAEN T T < b
ERbHD., FORDHELIL, SHEVINVBLOK
BOK A OWIEHEREY) = 7 Fedk Ot 21, K
BHEENC R 2 KME S A T b O IRE O fEIA % a5
ICHEEE L TITS 2L 25 L TV 5.,
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IODP Exp. 342 (AL KF#*) ISH 1T 5 hEEH i ~ AT HEHOFERR AL RORERMIALLE
anfl AR - BULRZERYBE BoART e Rt A (LRI 2 4F)

MERREL

K4 - pilg ()

WrFEHIH] H28/10/3-11

SLRIFFE M 7 5AR GROLKRZHE & 24N A ER)

(HZEEW - BFEShHHER]

FAEROKELET 2 AT 2 LT HEREAE 2 3%
FNZARFTT 5 Z L IFIEREICEETH D, it
2> B RTINS 23 T, FEROKER IR - Hi/ls
FA AN, &Y o/ FE R R (O/M
B RN TEREBOKRDILKNFE Th o7 &
EALNTND, LrLRds, OIMERICKITS
HEREEE) ZME L 7RSI 2, AIFSE T,
ZIE TR OB 5 2> TR WOIMEEFR I O B 5L
B &R T 2720, JLREE=2—T7 7 KT
R SERI Sz 7 X0, I~ S i
Hgr it £ C O FEE FL R RINAR EE ORE Z1T 5 .
WEAREE OB RN T, HEE I RR R A 5 26
SA2WR MBI B\ THRHI 23T 47 Site U140612 3
UNTHIEET 2 & Rt (A S 5 5 1004 o 7
JVZ I W CIEJE T D Dentoglobigerina venezuelana,
Catapsydrax dissimilis, 3% J& & ¢ Paragloborotalia
siakensis, Lk E3TEOFFIEMER LR OEES - [RFEFINL
R ZRIEL, OIMEBESRITHIT 2 RE K OEEICK
B WERE AT A HEE L 72, O/MEBES TIESF D il
HEH LR OBRFRRINAREICOWTIED > 7 kD3R
TERZEDD, REXRTGERBITHW THIKIRDK
Thbole Z LPHESIND. SEIOEBMSHT T,
TFEER FL LA #02~M3 % C_ERE3fE O il A
LB OEL DR ETHREINATND Z L0 6, OIMEE
T D FRAGE 7% i85 6h DOl A FL B A #5702~
M3%E TO L3O FALAR L 2385595 . N2 T, B
Z2|0>/ 72\ Globigerinoides primordius 2>\ T [FiL
IRIGIRIE 24T 5 & & CHET - # 2s & hfrtaisiic
B KAEOHRELZT OB ZHEDL L&
HiE 3 5.

(FIFA - HREEAS - FONTF=HR]

IODP Exp. 342IZ & - THEHI = A7z ALK P i
e~ R OHEFREY 200512 D\ T, FilE R 1L
mEESE, RFBFENMELOWEZIT o7, KBFELE L
T Py siakensis, G. primordius, G. praebulloides, /&
L L TGy Venezuelana, ¥EJETE L L C. dissimilis
ZREICH Wz, A RZEDORELZBT D%, Pg
Slakensis \Z-2>\\T212-250um, G. primordius {Z-2\>

T355-425um, G. praebulloides \Z-2>y>T250-355um,
D. venezuelana \Z->v"T355-425um, C.dissimillis {2
VN T250-355umDfEfR 2 F VY, 24, 3
&, 6fEE, 3MEE, 6EERTZR AR L. A RGRE
DRI DA LR OBRRIC AL DZEX, JKER
BEEETDHZ L IREAROEIE KT S,
—J5, BIEPER LR O RBERAAR O, EWA
FEME D SR Z T S IRV b D,
FARRINAR L BT K 0, W it A 2~ & Fpogir it i
HWNTRT 2L R #EE Y, 30. 2Ma, 28. 6Ma,
25.4Ma, 24Ma, 23.2Ma~23Ma, 22Ma~21. 8Ma®d
FEHA IRV CWarming, 23Ma, 22. 8Ma, 22. 6Ma DR
HZR W TCoolingL 7z & HEHIF 5 . FFLHROfluxIs &
OPEEIEIC X 5 2 74 v 7L DCaCO.DEH &I,
Warming U 7z B3 (2 380 7], Cooling U 72 B 12 #5n
fEM AR L7z, Z OFITHKORERS OIEHE - R
IEMEICHE R L T 4. Cooling, WarmingiZ5e1 742 &
Y, Milankovitch timescale> Eccentricity(Z X % H 5 &
DAL E 2 B 505, Eccentricity TIXFE T 722
\\Cooling, Warming D 23FFE L. —7J5, —Egfk
SRR EE S E DS Warming R I B W T A Th -
7o Te @, LRV H & IR IZ 331 5 Cooling, Warming
VXEccentricity & (L RSRIREABIC L S E AR
W23Z 2 bd, SHEOEFEEE LB O - [RE(F
PR DB, ZHEh o £ BB E % mixed-layer,
thermocline, sub-thermocline®3-21243 ), BREEZH)
IR D KEE DI E 2 HZR LT & 25, shallowid
intermediate, deepiZ tt-~X"TCooling, Warming D22 %
PEEICZITTRY, AMAEEEICS EORERKE
SEMENTWAELERLTZ.

135 Center for Advanced Marine Core Research, Kochi University



BRIRES 16B056
MEREL ERELEEFER
K4 - kg ()
WrFEHRH
SLRIRFFSE 73 405 MLk

H29/1/16-20

KA 5 HOTHRER Y. MHFEHBREEAE (FHEER)

e S GRERE), &l M CLimERs), Bk HF (EE=7)

HH T (BEITZERIRMER), bk Al (BREKRF)
R HE, OKRFE Bk, Rl B ERBIRRAHIIENT, fh R4

[(AEZEM - BFESNIDIKER]

EAIA RN IRT D HUE OB - F2Bx - BEERIFSE
DEEREZSEZ, TO—BORBEEIINDLIZDD
VIR &N REWE A B = X L OHREH AL 5
DHWITH S, B2 L — MNMERP O DI 5 W
THEES, Do VHENPSEAKHMEE TOLER
TR A= ALORAICESREZE TS, 20k
12, B IEHGESAEIT B % a2k 0 MBS A 23 I U F
T D FUMIERE _EWrE &5t 520z, e EHRE 2470,
NETL—H A FHE - B A=V EORRBHRR, 2
B, ILNIREAIE L T, WiEmowt, BRm#Es
&, TRV FERIEEZH AT L, I
BOT XY ET VR OWEBHIETT NV EEETD.
IO B BEDILAIARICT I T 2 HEEIH - SO
Wrid - FEARE SRS, B B ATIMAR O RV E R A - 4
RSB R L AT OO, A =X
INYE A YA

ARREIE, WBEE L 0BG W - (LT —
Z OWIG, HFEHERE & O, BAEDILIA R
BT L D AT O A TCHICEE R Wb o Th
D, AHOILIGAITHIERIE OF R - FRIRTRENE
DOEEICKRELSERT 2 Z B/ END, T2k
WFoEIE, WE R8I — e B — B — a2k
EWVWS BB FEORAEEZBIRLTRY, ERHER
BERICBIT 5 3 — A L X g Afl oI F 59
52 EEIFES NS,

(FIA - AREHEAR - BONTERE]

1. 201741 H16H —20H o A 2 TIERIE LWg = 7 o
TN T ERFT, Wi OB KR - FIRRER
FRIET D20 0REIOREE, BRETok. Lk
M (THEE) LT (W27 L—FA ) OREN
REFTOFEE AV, 5SMPa—40MPadEHE T T=
7 B O BB OWE 24T - 7o (kRN
JAMSTECHII B BT AN L D). LT
MEDFHKEEL (4 1 32BN IZFNZN10 52 510m?,
102 510 M DFE R 2Rk L 72, Wi « SERIE W
DORIEENED S, T L— MR DI OFHR D
WY, SIRERSN CRamAmAErER) %
BREF TH 5.

2. BT 138 1T 5 BRI S B Mt X OVE A TR A
TER DM ETLE - [FINIR - SEMIRLRRIC -2 5 2
DR DTz, IR &8> T e W ST
mARHL, RiARECHREBRR AT 2.

3. EFETE EWIETERRIC b5 727 h =7 2DHEE
ZOWTELL, ARSI T3R8

L— 77 b= ZA0HH, AP X - KB
EEDIL AT DNE A TN B ATRENE 2458 L 72 (Kimu-
ra et al, submitted).

4. JEREfE _LErE o#RE] 2 7 IS8 R S o N E
IZOWT, ZEMENTEER X U'K-means clustering
ZRHWTHISGHOEITC 2T > TofE R, 6FED
ISHEBRKBICRAH SN, ZOoFTIHIC27
N—TCHEERR SN, ISIEGEB T NV—T/T
ZAb % U, MBI OIS IR X 25024k (£
Ma i HEERE) DR SN TW D RIEEMEZIH S
Mz L7z (Kawasaki et af, 2017; Island ArciZsz
PRIBHY) .

5. FEREE LB = 7 & B C Sl B R R SR R
EML, SESET COWESEOEEZE/E, A
ZHIERS 72 & Halk - AR OBF 2T LTz
(Kitajima er af, 2017; Island ArclZ5ZFR#BH) .

6. i _L W R = 7 Rk A O TR T oo
3 BRI E Z2wet condition TEEME L, SEATHFZE D
YRR S RIS L OEHE R (dry condition) T
BHAE RS R & O LI fENT 24T - 72 (Hashimoto et
al, 2017; Island Arcic sz PR .

7. JEEE LW S AT DA REARO YA XA L
ORI (AT 2EH L, 20k
FERk & e N 7 7 TORERAE I OB AR 7 —
JL & OFARAM: 2 Z %2 72 (Saishu et al, submitted).

8 MBI N 2R T DY 2a— NEXT A FD
ZWRTCHERT R R L, WiER R & SRR o B
£, Ff220 72 J1 AR IC DWW TE L L 7= (Hamada
et al, in review, Island Arc).

9. FE[ETE_L W = 7 oW H> HEEOSELLS
BRI, NS0T A r— L OMmERE R
T A BEAEE) B R X MR T 03 E s S v,
ZORER, S ERERR T 2N BIRFETTET
W5 Z BRI, WiEERk & OBIEIZ- OV T
Z%21 7z (Kitamura et al, in review, Island Arc).

10. ZERAE_EWTFE OSSR LA - s T — 4
(Hamahashi er al, 2013 ; 2015) ZBs£x, a7
AR E W TERES W - KM - HRMER 5T
23T 2 HHRHT - BRMENHE - R ORE GE
FHIET) 2170, OO RGHEOFG &, S - 1§
1&E LIk OBARRIME 2 & 52 L 72 (Hamahashi et af, in
revision, Island Arc). F 7z, WHRE T — % % W
BRI ERL L, 2 X T2 /3T A — 4 &%
2 CHEHEMEBREOHEF Y I 2L —r a V2T
7= (AGU fall meeting 2017 |2 T¥#, Hamahashi
et al, in prep).
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MRFEE RRIENZICETIEREEICE D ARFTAEE O ERMEHECET MR

K4 - prlg (Fd)
WrFEHIH] H28/10/3-21
EFEBFFEREMAE el

(HZEEW - BFEShHHER]

FRB IR EZNERTIERBLLZNEBETHY,
FEHEICOI Y BB EBRF KM O AENERER X O
¥ LOERMEE 2>TND, —F, 20134FEICH T
BHATREE T +— 5 AR SN D5, BREET
O MANERILL TR Y, BEEFEAMON
Bk & B ARG OFA L B LY MA DG E
DOOH LN, BEHRREYMAPRFIRTHD Z
LG, BAER T — NV TOBREE TR O MBS
FoTW5D,

2 TR TR ARRETRICET 52 &
ZHEL, BEENRREATORE kST
LIEBICHE H L, EOERHGBEEOfE & Y8 - A4 -
b2 - MR AR ER RS2 2 L 2 B E 5
5.

FFEH O E TIIRRUE 265 & U oK IR g B8R
BEFHAESLSHE TENCIR VA TRBY, ZhETICS
KOEZBaT7Y U IVEREGL, BEREIEICE S
PRI ESRRE - 2EFZOIMELED TE
LZATHD., B —EFIHTEZLT, KE
OHEFBREECEE P ICE TN HEY ORIFEOHTE
21TV, BB ICECERBEOERA N = AL 2S5
ICEEARICIBIET 5 2 & T, ST N O HEINSE D3RS
KMEDRELSEL CELERBICBIT D, HEREE
KRB OHERBBIRZI H 20T D Z 21T, BEOKIE
BEBEBREOEWEZICORNY, IR TR
HAEFEL L TEE LWHRORFNIENL SO &
Exb, Fio, RETRFEORRICKIT 2 HMEE
FY U TRBEY I 2 — g DFa—= Tk
WEEC O HEHRERE 70D 2 LS5,

(FIA - AREHEAS -
1. HFEDHM
AWFFE T, TRBICR T D EL 2 7Rk 2E6%)
AL, KEOHRIEE TR W T, XS IrkE
(XRF) % F\, B IR O HEE 1322 8 R ALV £
8 (EA-IRMS) ORIEZFT -7, BEEa 77
NVAHTHRERICIED W REIERR A I = X L & FEHIC
T EEEMNE TS,
2. MEONE
(1) BRHMGRAT & B AT 55 © BN, 20144F
E20154E DT A 7510 o FF12[8], BT B o4
35H0 5 THAELOCcm, £ X40cmiitg o a2 TEE, B
BRSO FREERIER LT 7 < V= DR
WX D RERREZITo72. a7 RENIEE, D

"ont=mR]

S E - FORRSFR S FTEIRAI R AT R RSV (REER)

10cmE Tlid2emégiz, FLIEIE5emE 72 13 3emf
FBCATA AL, BREFRMFEEEDIHNT (EA-IRMS)
W RS - EREEFARL ORIE FiE L,
HIEXHR T (XRF) 12365 < FEETHEI05K 5 O
T EAT o T,

(2) FRLER  KEa 7V I ADHkERICED
FHETESIEE DA EIER L 7. FETHED
Brix, HEEHEOIZBWT, ALO, Fe0, TiOMb
DES & L CTHAMICEWEFRZRL TV
. FFIZALO; & SiOuNE, BEEROAHRSLRA RS -
ML EM SN TL D7, ZENNAO, H
R, TERR EOERELWICERERE Do 7.
D TLFRE, EE0ELH DD, 10GHEDORE
I _TEHA, FEBEIREDMEN0. SLLTFD/8F A —
BELTI TAL =i %{Tolc e 2A, THER
FEILGE & VBB A B VB R 5 TR O IR I
Mz, PO ARG S FEIMEN A S Tz,

F iz, FETHENESAOALOTEHEIL, FEtii
PEL L TEE S <, RERE ISR S
T WESTH D, aTREORBOOIES T
[M30cmiEiC R R IR EE L RN TR Y, Zh
I EOHEFERE OB Z R L. Wi, TEMLY
v (P0s) 1F, AEWEIFEME ORI L, £ OBtk
FRICX > THBERICBEINDIRS THY, FEX30
emAHREHICE L WALz R LT,

3. ETRHE
a7 REAHHRERIC LY, HRBRBICRSIT A

W D LR & W ZE RS S 2R T,

(1) 27 & Bt OFm oA« R & Sh b EELHE
B (ALOy) BRI oM B REMcE <, £H
] RIC £ 2 AR AR N 2 Ri2 L T o,
I HIT, SiO0 I I3 B A B o Vi AN T
LTEL DAL TEY, Ziut, EEEROAHEY
AT AR TR AL, BREFIICEET D
YT BT EORETHMPNEL Y, D
FEUWHELIZLD EHRINS,

(2) a7 EBIOHRE S - EkDEHR (ALO) D
VL, EEJM30emrbRBETEL LI LT
W5 ZEnh, EERFEYEORMA ORI X
DEARR L 705 Z Lo Tz,

(3) FHRUBHITIL, B (FEE30cm) 2 HHE (K
BFRE) £ THREEEME WA TWD A3
WEDNBHHIEEIC X > THENLE LT
WERETIEH D LRI ND.
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MRFEEL HTEVEICH T EAMLLEEOMRHA
Kt FOEF - BB EIIIEET ARMITTEEM A SEITTE s (FER)

K4 - pilg ()
WrEHIfH H28/11/6-7, H29/2/15-16
SLRIRFFE AR L

[€5iEA=T0)!

AMWNERICIER Py v 7 U O/ENEL T, 4+
B HITHE T E RV, XBCTERFT5 Z &I
XU NEOBERTOZMABIEFETH D, Xi
CT T, JBAHELT O RGHEFHU AR TR S L7
BT - FLIE/ S Y — T DIEDY, KA ORI S
PEEIN O FHA: & OBFERI M H ATV S,

Z ZTARBZETIE, BREIMICERSY v T Y BE
T U ST AM ZXBCTRA X v LT XV 5
Llbig, 3 ) P oEASEEE ST
FENTIC X 0 JEREEMICIBRRT 5.

[ ShEmE]
RFFOZRATICEY, TEENL TEFTT A
DEWHACEBPH L L2, LrficsEaic il
INDERMIO K O RIRBFREER TIck T2 A0
EMBCITONT S H 2R R 2155 2 L ASATHE
5.

(FIFA - AREEAR - BO5N=HE]

1. A = a7 VI &3 AEEMTDOMHR

BB EMEFT CHEROA = a7 VHEO kT
1. 5% A, MAEICLT (F 2 F/E30mm, 5&5ply it
300mm X F£300mm X & X150mm) ZHEL, BED
MR BT S L LD ICXBCTORE % £ L 7-.
B LB 2% E L CTIOHfRE THE & T
BV, MREICEH L2740 =Y aA v
N EBOIRED D RIETE 2 D Z 5 8E b H Y,
REHZ2E L TEVEME 2R > TCLTORER A
Ulz. X#CTOEE 235 &, W HAERINAIC
BEZZITTCNDLILE, T4 H—=VaAf VT
BEOETH—BHIESHTWS Z L, S0
ETIIHEEEOREILRL LRV, BEEBICH
LORBENLIGEOONDZ L, REDBHALDE
otz
2. AT RXZ E7IT X B FEm

FERM OIEEL L FIER L O OFHE 7L OfEsT
ZHE LT, 2HEORELFIEIC L 5 iEfilEt
=N

(1) ==y ME

TS5 RF v I RN OPDAHNC A AT X5 & 4
ERHES, BARAENBTI0% Y / —VIRE L 7-CLT
BLOERMICHET S L oI LRETR2» A RS
&7z, AR AME Ds o T2 T2 DB B R 1T 5%
UFTHY, X#CTTHHABRREEAEPHEATE R
nolz.

(2) R"=3IF =T 4 MNE

NR=Fa2F4 K, RN=FA K, KipEETEL
TeBEHC A A T X T & i tk, BNy s
Na T FIEE L, 0 LICEOGH 2 CiE L 7«
CLT (#£300mm X #£300mm X J& X150mm) % #Ki&E L
7o, MEAUEICLT & 58 0 ZAAACKLIE 5 < F THERK
INTCLTE 23 L, I 26, Alc L7z,

T IFUIETH->Th T I FHEEITAACH KR
HTH 5. 2D bKI2E R TAIBEERILE A5,
Bt & OB A O FURIE EENICEREL, RENEE
EHEARPEVIRD Tz,

SR CLTCMEALFR AR plch A TIEATL o A AR EE TRk
M2 5 S EBWEAD, K130 A TR 2K EE
7o, F R BRIK OB Bl b FITMALFECLT 2320, 3%, F
BIBAACIHLEE Z 2 FHERRCLTIES. 4% Th - /2. H K
JBAACHLIE S I FRERCLTOE R 1T E L L TE
WHEDOEEE (BERA TOFED OBMHICLD S
DEEZ BN, —FF, XEWCTOME G &R L 7
R, T I OEFIARBEEICAEE L BRI
X 2 RBIEEOIEFNLIE & A ERD BRIz,
F A BUEAACKLIE T X FRERKCLTERERX T, %
FIROREIBITHEVE R AR OIEMERT 2 72 7o DR
HICH EDRIEL, ZOHEDREENS SITRRE
B AEARDERT LT BEZ b,
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MRFEEE HEUEES -5 M L OEBEEES S MLPEROER

K4 - pilg ()
(FEH-FRAR14F)

WrZEsIH

SLRIRFFE 73408 R

(HEEH - PFShDHIKE]

WEIEHERED) % T\ T MR B IR OO HETE 132 (T s
A= & A MO MHEFRICIVED LN TND,
2= A N EHWCE BRI AS T TR
TR, EF, TOREBERYOOH 5, LrL,
RERLZe 7 — & 4 A MR & 2Em I HER O BB XA
BT, ZOMEICBET BRI +5 Tk
RN, —5, HEREREIE R ML R I IS e A L
TNWD ZEDBPBERITRY DDH 5.

AHFE T, ®EEH S BB OZE» RIS
NI EHE FAWT, 2 OHERREE-OIL R RR 2 3
ANCEfEL, SHEHNOMBHRE Y — &4 A D5
FiEWLPMCTDZE2AMET D, T, £EO
ERPE 21TV RV 31T 5 BB RE ORI %3t
BD.

BT, THBGL) KH-15-20Ai#E 1 X OKH-16-5fit
HECTRHE b 5 7RISz » TRES iz E R b
varERE s = v F I a 7B CH S KH-15-2fi
BT O NI R E O XFRCTHEG: TidthEShic X 28
HLEBEXLNHHEES, T7ITHRRELLBEZEN
RS OVEE 1 5 —EORE P LGRS L.
TG OHEREEE T FEFEEE DCMCRIZ IS 1T 5 FE[FIF
FRRRERICTHEFATHD NREHENEY —
EAA ORI & —%T 5 (MEkREY vy
A~ OFEHEHERE - IS OWITE, BEIEA, BRIR
Z5:15A016, 15B013).

AWFFRICBNT, BE X —E XA b OHERFEREES
(LM ETICIA S 20T 5 Z 813, FOREE
TOBO—BhEtey, HEEY—¥ A N 2HWE
HHEMESERT S EEXOND. Tz, MEifED
7 7T, 100~2004F[FFE THIZEA T A L T
L5 LMo TWDED, FOHEREREZHG )
T5Z LT, MERARORRBEELS RS,

(FIF - AEEBEAS - FONERE]
KH-16-54iiE TR LNz R h a7kl - < v
F a7 EBHTR L T, whole-round DK FE TXiHR
CTAX ¥ v &fToTc. TORER, a7 RO
HAED, BELAZZT TR VRSSO by
REFOFELIED, ZHOY— XA NEBIHER
iz, ~nF T a7 NI BN T b HEEMIE S Z
LA ERLRIRWEEI O, EWEELZTR 2T
DDY, H—EH A NERREE ST D RERE

BEE 7802« FURKFERFBE B ipAirse st B ARBREEER

H28/7/26, 9/12, 10/18, 10/25
O, R RS GRECREE), Rl sl Gl = 7)

fELTz. XRFa 7 A% ¥ S —ITRAXZ W b5
Br CERG2TEEERIE, CMCRICRIT 5 EFFIHIT
D) Z RS TKS-14-8RAiED BRI S e
BB AT 728 25, #—E XA FBEERAT
TCafl L FefED ¥'— 7 3fEsE S iz, MnfE b 2T
ZREWTTIERWD, #—E XA MLETE FICT
RO AN S 47z, Cafl & FefED & — 27 1344
Bl L OB T, CTA ¥ v g THERIHGE 35k
ALK W =X A NETH b, Zhbo
ZEnn, JBEY—EX A POREICENTHE, X
FRCTH{ & XRF 2 7 A % v F—IC X HALEH R BT
BENRFERERDEBEZLND. ZTHEORERIT
REZ — &1 b OHEREE - (LR O E L
T, BEEECMCRICRIT D3 FFIAMRREFERITT
WEEHATHL (MBHIREY — X1 b OHERE
&M MR R O BEAE, HEIEA, 16B059). ZAvH
DR MOFEHC b EAT 2 2 2iIcky, #—t
S A NBORBEDHEPOBEIATO T L AFRE L
725 LI IND. BITE, KS-14-8IKfTifE TR/ L7z
R R rariBhest L, ME b L ICRE L F
RRE LT THER, A vaTRBNOY —E
2 A b JEDRRRKITA0EERIFG & HEE S 4, il ~ 7
BT HHBEOIRAMR &R —8T 5 Z &3
L%, £/, MAIE» (2012) (2 X 2 mER 2
DWNRICHERE L 7o IR &2 b & 105 B v Tc g
DFFIT LD L&, #92,000 cal yr BPAHT THRIZE K
AU BB TR REMARR STV S, 51,
X VR ERREDLETH D P, Rl
THZDEMRMHEICENE — & A B ERE
TRY, FATHE & ORI EFETE 3,
ARFFZITIRBNT, XEECT R F ¥ 1T X B 267 HE
FREOBRIZLY, HEEY—EX 1 MNEDO TR
DRTEIRFREL I oTc, S BIC, XRF2 7 A F ¥ F—
ITRAXZ FIW AL AT © 1T 5 2 & TEOREE
EEHODLZENAETH D, SEoHEFEFHTHW
TEXHRCT A % % L%, R ZED TV H X T
YEERFEO—DOTHY, EEALEEIZRLL
LWz D, SREIOFHTE, KH-15-2%#HE CE IR
SNz BNk L TXRFa 7 2 % v F—ITRAX % H
WZIIE BIT 9 FETH 1205, TS OREITFE
FRMFEFEDILFFIAIC TOHKET 2 TETH D (B
REFS17A048, 17B048).
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K4 - prlg ()
WrFEHAR
SLRIRFFE 73 405 MLk

H28/11/10-30

FE RRSC - SAERZE R AR B2ADIER P (%)

AE S EAKS), Al M GEFE= 7)), BT SRE GEFEDTIERISERAS)

Maria Mutti, Sven Maerz (7R # L K2%), Werner Piller, Gerald Auer (75— K%2)

(HFEEW - BFEIhHHKER]

i, HERFIEET =L RELT, FEUKE
BEENCKRT 2 v THER L O v THEARER OIRE
EHOLMCTHTrY 27 b (COREFRHE) %
TW5, [FEFEOZEMIZ, Iryu et al. (2006, doi: 10.
1111/j. 1440-1738. 2006. 00537. X) B L OHE—LX—
¥ (http://dges.es.tohoku.ac.jp/iryulab/research6.html) {2
FELSBRTH S, 2B, KREEIEL BRI
2 EBLFERFRE CTH D, [ERR R LR E
(ICDP) DEARWIZERIEI TH 5.
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KR 25T B ARYED RIS A3 5 R
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L CHICIER SN TS, R Ti, STy
55 i OHVEFRIRTEDS, SR D 22 434 %
2 L CIEEICERE LD, AHFETIRY L 2R
TEE TAFLAR] CBL TiE, TEREREDPE M
DY O OIEREL SN TERICLEDL LT, &
WA DI &R & OWHFBRBEA B O R 22 L &
BRIRERE O L WAERBPRIEHAL N 2o TN
RNTeDIT, EOREHE & L TOZYMESHSOR
BRI NBZWEEFHAIN TN ICHEE 20,
Z T, RHEE T, R OIRBERERE H o diEE
FHERICOVWTHLRZ T Z L 2ANET 5.
R EE Tl Il A FL R o Globorotalia J&DE 0>,
BELE T A HEREORST 238 272 5 . Globorotalia J& D i
HIRERNE, BIED HARWHD ISR CHUBE AT
THICROEERFEFO—2L L THITOHND.
O, FEOEROERPHA L2, &
NETHHTHIRENT IR D> LEHOFES
OEE O IZ OV, B4R, L CHEE
FETOEHEZHALNICTES LHFENS.

(FIA - IREEAS - BONT=HKE]
ERL28FE12 A 1 H 2> 56 B ICHT TEAK 2R 2
TREWFE ¥ — DR ERARERSEE W
T, FKH IR UGERT IG5 3 A1 9~ 5 BT et~
B TR EHH O RFETFIE & 4 L 0 R S ik
PEA AL B 3R 2353 B D 3 2 R L 7o, JE AL
RRIZ1~10m T, A alet & 0 sk cThi L
Rttt AL b m I B B RBEFERF TH -
7o, AWFFETIE, B ASHEHEE 0O 1% B T~ R i
DOHEEOYIE \CE B e Globorotalia J& D FEH O
WP EREZALPCT 22BN ET D, &
B, LEHE2> (2015) TOFEFERICZT, B
IMTHMTOREBHRELZB I /oo, LLERRS
FBIL, WL OO BHETEHIHERINLDL L OO,
FOEHIFBD TROND Z L2V, 22 T,
EBEDO TREATOMALERT LI L L L, E

HIFE D C b ARIIC 259~ 5 Globigerina bulloides,
Neogloboguadrina pachyderma ¥ X U\ Neogloboguadrina
incompta \ZOWTCRIRIR T 2 38 Z 72 o 7z, JIEIX
[Fl— B CHEEFEICOWTEMR L, [FAALIEDHH
BIZOWTHRFIT L2 & L. B, H¥rick
7ZoT, Ho L O L TW e EEEE LB kA
B O—EIZONT, ST T ZAEE25D T
BEARFSTHL Z LHIAL 2D, RAARE RS
Br &7 L TR AL oW L 28 2o
7.

DHTOFER, +RRTAEOHELNRD ST, b
U <VEAHTEDME D AVIR D> T2 2508 2 BV T33FEH
POENREZED Z LR TE ., JESRH D5
HIAE L +0. 01% A F Th o7z, 41 L i@ HEI,
HIKEF v 7 ACAE T TR\ TREFT T 1 ~ ST it 4h
Hlcxttb Z s (FEkIED, 2003). FrICTRERED
B FEMTICE, AR R ORI B U 7z Bt
A (2.75Ma) 2NEBR STV D, ZOEHEL Y T T
VX, SR FLRBEERE, G. glutinata DVED>N. asanoi
2N, incompta, N. pachyderma (dextral) 73MEBIZFE
H+solextL, BT, G quingueloba & $£12 N
pachyderma (sinistral) DSBEFES 2 X 910, S
WP UE AR LTS, STRAIE L T2 G. bulloides
DOEEFRFEINCA L, ZEHERA X Y A2 T0. 026~1. 095
%o, EALT-0.58~0. 256%0 & 72 V), JEA IR 27,
N. pachyderma (sinistral) OEEZFEFRINARLLIE, FEUEm
AX Y AL TO. 903~1. 392%0, _EA7TO. 236~0. 669
%0 T G. bulloides [FIEEIZ T NI D EMAIE S
i, —fic, SEFtROALMOKK OB, B
Pkt 2 5 < T2 AN H 5 72 (Sarnthein et af,
200972 &), AHFZE T OFERE R, WO B ZEF>
Fowwbbis., HMBREL L DICR IR
FHIRAAIC DR, BEEAZ BT U CE IR L
THEBICH Y, EAKEDIE T2 7E3 5, Lo
T, WHERBICERT AL, Embo
B &0 bR R TICE O hEKDOREZZ T Tz
FIREMEMER S D DS, S, EAF LB ORAE
DHTEMA D7 &, FEBEICET 2R
MHELEIND.
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FEENHEREY) O & 2 fREE O HERRLIS A E) - IRREE
ek B 52 L2 HIE LIWgE 21T . EEW
2RI DBELTEOMBERKEZAL (Al er al, 1999)
3, #1215 b Tzl R4 7 F o fgk (Hayashida ef af,
2007) EAFRBIZEVEVARHIL, WTIUC DN T
SRR B R IR E OSSN TR, Th
DHEREY) D7 — Z I IMBEIE D THEREZ T 5 Lz
T, R U7 O EERHERIEIG AT 7 VIR AAA
EFR TS0 (Nilsson et af, 201472 L), HEREWEE
FEOEREEPFERMEED O D~ A H — 1 —T(E
BUCTIILBETH S, ABIFETIE, EEBOHERYIC
DWTEH T & 2 I KGFLEk 123D < HIRGSKUK AR
TR Z RO D, TOd, HHBER S = — 73
BHZ X 2 EBAIE, u-channel 3k & LL-channel 3k}
R RAAN—HELTa R — 3 (Oda
and Xuan, 2014; Xuan and Oda, 2015; Oda et af,
2016), LL-channelZ £t SQUIDEATEE (Kawai ef al.,
2016) TR 2Y TV A—FRAEDMAEDEIT L
D ARXRE IR R D & O T S B - & o iR e
SKAKFEET —2 ORE% BIg 7.

(FIF - AREHEAS - FONERE]

HEENEEMN CRIRL 2HEH E X b o 7Rk
FHBHZ DWW Tl I SURIE 217V, UG SOK 2
HB OB A ED TN D, KRETIE, TOTEN
FERIZOWTHEN T 5. B b v 7iE201241234
BE S 72N D 1A (BWK12-2; £ X1633cm) TH 5.
HeREIE 2 & LG OR 122 5720, il s b
PR THERR T & 2 KILIKIE Z 108 & T, HEREY)
DIEHEN BE S NI R IOV T CHERZHE T
B, HEREYITEEATTFREEL EICTHYS 35 2 &R
broTND, HREMIIE R a7 THREE
#iz, ImfERECUIlr i, UL 2%IEEL,
R & MR BNE Db A L7z, PEShi
HEREWIX, BFREADO L THEAL TACTHEMAE L
TV, &7z, HERI R H 0> O8N O A = —
Tkl (Teo) Z8RHL, WEBET 57 Tu-channel (7
Mgl Semx 1. 8cm, £ Z100ecmDOEI b 1T -7z,
51T, —E %2Ry TLL-channel (Wriif&lem X lem,

/N EFR - EESEBONR A OIZERT (LR EMENER)

£ X100cmOLT v I NV E2RMAEDE L D) 1T
X5 HBHRI S AT o T2,

B oo RR S 2 — 7 RN DV T0-80mT &
TOEBMEZZ TN & B IRIRBE AL OWIE % BEZERI
WA OBIRES ARG 2 AT T 72, Al
EFRERORAZAN et al (1999) 12 & 2 kFZ2 bk
BEBEMICHE LT Z A, BS—HTHZ LM
Sz, Bz, RAIE2, 600year BPIZ40" DA
/M, 3, 400year BPIZ5S D ANEZ & 575, FHZ
AAlI et al, (1999) OHB/IME ™ h’ (2, 400year BP) ¥
JOWRKME 1 (2, 900year BP) (Zxtin-31F 5 Z & 28
TE 5. ARG ORA OREAIRREKAE - iR
AMEFAL et al. (1999) & sz L THTEFEREN
H<HTWD LS THAD.

S 51T, u-channel# 3 X O'LL-channeliz -2 T
A= T v F — OBIRESE AR & IV TE R
RGAERET K D B IRFRREWAL DS 2 Z—IE 21T >
o, TN OREO—FIZONTTa vy RL— 3
VEITY, EHIERF 2 — I X DHIER R L O
2T o e, RADFBIVER—BT 5 2 &”
e S nre, SIEHEHEE - 2D TV D,

Ali et al. (1999) Geophys. J. Inter., 136, 218-228.
Hayashida er a/. (2007) Earth Planets and Space, 59,
807-814.

Kawai, J., H. Oda, et al (2016) /EEE Trans.
Applied Supercond, 26, 1600905.

Nilsson er a/. (2014) Geophys. J. Int.,, 198, 229-248.
Oda, H., and C. Xuan (2014) Geochem. Geophys.
Geosyst., 15, 3907-3924.

Oda, H., et al. (2016) Earth Planets Space, 68, 109.
Xuan, C., and Oda, H. (2015) Earth, Planets and
Space, 67, 183, 1-17.
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R ERICET 2 MEITE M THEREL, Z< D —
R3O TE ., UL, EWNERE25
WA B IR £ T ORISR 22— AT L,
HIEIR IR E R B E 2 B L BB A h =X
ORI T 2 5E13 D 70, 2 TRIFE T
WX Z OB B &£ TABFSEEEL E L, B
BUGERICE SN, e 2X—20RERA A
B =R L OIFEIA & FRGE, 3 X ORTIEED B 2N — vl i
ECTOREBRBOBEMBFEZITS.

INET, EERFFICRIT2ERMERRICK S E
MEREIR A ICOWTRE 21TV, EEORA, 2L
BROBLDICOVWTHABE O, UL, HEREME
IR CTOBENZREICOWTIERMEHTH 5 Z b
SERR2SAE I DWW TR, HEFERF O KB B BB O
BEEMET S,

BE L 22 71220 T, s ICCTHGAATEEE B
TS 23R 5. 20tk a7 & x2 A
WCEERIL, = 7 e B iR 2 TR 2 4R 3
5 & BT, XRFa 7 A% ¥ F—IC CEELRIEE,
< VF Y —a T uH—C CEEYEAE & R
5. I, bemfFIc R EIL Tz a7 = L — —hiE 5
WrdE@ o ChiE 2 5H3 5.

INHORFHT LV, HERPMERIRIFFICIIT 5 )EY
BENEIEDNH S0/ b L ki, MpBbicfin g
DOREDOMERABDFEAEL TV DT OWT b AR
T&5,

(FIA - IREEAS - Bon=RE]

BIHELHNZ20164E5 H12H 2> H6 H2H £ T, R
IR (AL D I IR PE RIS It 32 T L 72
SRR AALEX  200m (TTHRALE X 0 #I2H9180m)
CAN—HIFEMFELE L, B IR B L 3
K&EL otz £z, x 50miI VI ONTHHERTL
7o, G TP RIAR0. 2mmD 5t (BE, i, 7, &,
7R) Z2250kg O HE L, AI50meE IR I AL
7o, BB 2~10H BI2h 1 Tl & ImEl Lok
DRBEL 7o, a T EREIIEFE o2 11A B GA24
H), BXU20HEB (6H2H) OFF2[FEIEM L 2. £
L7ea 7 IEXHCTA X v v % 21T->72 Db, 5 0cm
T EIL, FOCIE, KL DA DT 2525 L 72,

R 502 - BIEESLRFREE B/ _—3 a2 VRSB (M)

b fht (BORELNZRYE), W e (BBZEEEANTIER, M 424

BRI P, 1 24mHERE L 7ox 50mIC TERELL 72
AT ONWTIE, HELEBICE TN TWD LW
i, M 7RI ETh o, WtEt o
25T B HEEEC B W TR & OERP ISR,
AVF—N=REILHFLELTNDLZ tbhrolz. [
U K& SHEREASEAZX  160mit S TIE, =2 7 FHEb
I E, T TH DD Bk, ROSKER & e
D, BREES0cmiZl V) Z BRI HERRE A 03 72 > T Tz,
TEE, X A0MI Y DA T — S — (B ik
FERYICEEIN L, x  160m3Zd Y o 3 —JEBHIX1EIH 0 =
THAEE TICRE ML 2. Hiadcot I
F X109 AM'DEEINT & o 7z, T OEEINT R O
H2BT, BEEDLHFSELTNDLEE2LND.
5/24, 6/20CEE L 72200 =1 7 H D SERM R oD i
DATFERAETH o7z, WRBEZEET DL, —
REAUIZ2. OmZ& Bl 2, SEXIRICIZIE M T mAR B D i 23
REEL 72181 H 0 22 7 HRE E TOMFICERITA = <
BEIL TWeEEZ OGNS, Mk, FHOB ARSI
WHETHY, FICHIRICEVBREERLZEEZD
5. WEIICEBEIFMITERE Th ok, il
SNOPEHITEICR Y Db L E 2 550, 4t
12 N 7 7 WMEIRED & 72 o Tunie, 2N—ENT A
L7RICBI L CiE, BEAHLE O TR EITH
B, F£iz, N—HETICBWTHERSG IR
FNED b EMITCERBG SR o7, T T, B
FON—TERICHEA L T2F, RRICBAL T, &3k
7 7 OHEFFERIC IR W THUSG S AU Ml 4 & bl L
ZOEITDEN, x 90MITERE L 72H-ADCPIZ L Y
NEREZ L 72, WA AL - T
WEHDD, N T 7B AA=TERE 72 5x 150~200m
WYITBNTHEBA LY biREEARE < Ro T,
DI, T,k Fio, WD LERE S NEIROE
HRZONWTIL, BERICE>TBRLZLEZD
iz,

HEREMEIIRIE, — 2 0 RO IR FED & L
THhEICEREICBEIL T\ e, £, BN
JRERELREMEREF M TH D0 b7 7 il £
T 5 2 Lotz MAT, HERMEE R
IZBWTYH b 77, BIUUN=TEERE TP i
HAKRE L, ZOFEIL R AT & & TIERD
DOBEEREN R D Z LAVRENT.
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HWERAY A 7 VIR WT, Rk OB A
FTOHM (FEH) (CEEEE R X OE o FERIC
RIS, HERICRIMIRShD L EbhiTn
5. Loal, ERERRHIEE & I57) ORRIIARIZHEA
SN TV, BIEIODPIZ & 5 45370 B ZeMiiE H3 T
b TWDEHE N 77 Tik, Mw8Z 7 Z LI L Kih
BB L Z1004EEM TR VIR LFEAEL TRV, [k
DIFBLD KRS AT IEAE 2 FTREME 25D
TEWEBREINTWD, RIFFETIE, BIETHOI
TW25 IODPREEAREI TR LD 2 7Tk 2 N5 Z
Lizky, MESIchHL LEZONDEEN 7 7k
FIAFHNCRIT D RALEISHE BN E 95, &
A LN IREER D L ITHIE LIS o E R 7R
BROMRIAICEE+5 2 L2 BIET. FrokRRlE
HITIT al~ LTkl 2 a7k 2R IRTE 25
e, Fal<o ETFICRTSIIRIED AL &)
ETDHILINTED., AR THLND ZHH DR
Rix, ERMEBEOBREEO UhEE] FHiicE S
LEBRMAE D EHFEIND.

AWFFETIE 2 7 2 AW TS ARIERE & U TR
O AEHEE (ASRIE) Z 5. ASRYE TN 72
6T AN DV THRA = 7 D IETEENE O F2 0D [E178 & %3]
ETHZETEIRNFMERD., RFFIREDHH
BRI E D EFMAMTFICE Y, BonkTis T
ZFEMEOFAICESTZ ENTE D, Eiblar
ERRRE LR & ROE T 5 2 & IR O $ A [E1E
BRI EICERT . ASRIE TIREIS /) 2 Tt
1T EAGE L TR ST, 3RIT D JFALE IS TR EE 2 I E
TED L9 FEFITENIH R 2D, ASRIEITIEZE
DIODPHUFIZ BN TS ERELH Y, FEMEOE VG
HEEETH 5.

(R - AREHEAS - FONT-ER]

AWFZETIL, BE N T 712815 T L — MEAIAI
¥ TOIRIPIRIEZPE T D 7291, 10DPEE3T0R
FTHEIC B THRAI £ 72 CO023ATLY B ERE S 47z =
7 BUEHT T U TIERAME O 2 BI187E (Anelastic Strain
Recoveryit @ ASRiE) ZiEH L 72, ASRIEIX =Wt
JSTTREE Z R E TE IR ICHHRTFIETH D03,
ARFUEC Lo TRAER T O F R ZRET D IcDIT

i3, a7 OEFMACPBETH S, LA LE3T0WKAM
HECORHNIRES L2 7Y v 7Ic X viThbiviiz
O, MECHERT D27 2@ AT HLERD S,
T ZCARMIZETIE, HAICERL TWS IR D
FRHT 2 T BT X 0 HEHI =2 7 O & F AL 24T -
7o, FRATEUEL O I R EIZLL T O X O e FIET
FHa L 72, 12O HERREE2 DRI 2cmD B & FfO
MR ORE A2 B v 2 =TV L, 2o MERRR
BEZ29DDY T TN T B BB O A
B <Tesd, 7T iR T 7 o v aTat (R
BRI, REEEERHC T 2 IE ORI MK T 5
T EMR o TND) ., TNENOEAREF O H K
FEIR5AE (Natural Remanent Magnetization: NRM) &
WIS Ca DR RIS S LR S
EHIHT 5720, FNHITH L8R 2 )L —RiEEE
W75t 2 IV T80MT & CERMEAIICTBRE 21T - 7. TH
WL VIR FEmE & W e, 15 B AV TERGRE ekt L
T, ERSMHT (Kirschvink, 1980) 3 X UMK #EIC
X % #%#Hr (McFadden and McElhinny, 1988) 479 Z
& TEN GBI ORF O HIRE R G A & PE L 72 NRM
DRVERR A AT CEG S, £ OO
JEFmEEEL TS, 20k, 1557 i
R[RANL AT E —H S5 Z & THREEE 2 E
I35 Z E kB,

153K D 9 B AP E R 72 b DIXIHETH -
7o, FhiEHsk s N L it Wb Bl R
POHESINDIRADMELIEVELZRL T, B
ETE Do l6t v 7B L T, SEHI 0B
B OB EEL SN Z Lic kY, fIERS
HHTERPSTEPLTHLEBEZLND., ZORK
BRALOENDOFREKRDO—>L LT, #MHNCHWE K
VVE Yy hOR{EOFERZR T LD, ARILFRFIH
THONIFER?G, EFMER N7 7 OIRIPIRE
MELFD X O A FF > EDBAL N Lo T
1) EEICRIT 2 RAAKFERIEELT L— MLAIA
BHEERIEFATICR > TWD, i) WETEIRE~
BFHWEREL o TWA, ZhHDORERITER
I CIT AT BEE OIS D AT OFE R (Huffman etal,
2016) LEEWITHY, FBETEZIM/MEPHLNL
LEx 5.

155 Center for Advanced Marine Core Research, Kochi University



®IRE\ES  16C003

MEREL FOLRMNEEEAEBICRET HEMEE

K4 - prlg ()
WFFEHARH
SLRIRFSE 73 405 MLk

H28/12/19-21
FAELL

(HEEH - EFEShDIKE]

EENTER A OFAIEMITU-PhiEIC X W llE X
nTHY (o er al, 2013), FAEFBIOEEW
T Al T 22077 4501 2, Baifaa o SRS MU A B T A
TOHEROEMREE R L TWD, [F—0 AR
WTL00 5 F AR 2 FERELZET 2FHNTZ L.
ZOEMAL LT, JFIL (2015) 13447 (LEIEOEE)
Vel iEd) OKFmEEESR) (XY, S0 ARIICIE
F 2~ IR TH o 7o F10kmE 5 23 2sE L5
L CTHEAIL ooz, BIfEER 3 2 & O RE TK
XMRERENECTZEFHPL TND.

SRS L icidbhE, BT LT R OB L it iE
BEE O FERIC D72 5 &5 2 53D & JFAHT B
JIH TR R CERIR S AV FERE B X WA Th 5.
IND OWRETEARFANDL Z LT, BRtEEs
HOPCT DI LNTE, [HEhEEES & HET 5
F—AEBELND EEZTND.

[FIF - AREHEAS - FONERE]

IR IFE RS 00 52 HHMR PE BT & 72 2 SR IG
WL, Wt LR e O~ 7~ B AL X
kAT AL TE 2. 29 LIZEAA XV b
OFER, EABEMEIRD 2 VTR 2R K
D (BR) BEEL TS, IS HEROEA
2=y h&TICHL, BE)ITERES TR E AR %
oL, BHER ARy~ 7/~ DB AEEICE > T
R ENTZZ ENHBHL CWD, BEITERE DA
BPE BRI I~ e AR S B RS P IR ET D
72, O LTEFARMNE DX 5 i o X
5 RGME TR SN DD BT 5 2 DFE L
LT, HREREFEORE ZIT-o 72,

SR 37 o0 B B SR SR AT TERER L 72 35 DUl B
FrittBIB)IFeRE &, EEORE TH D R
Bifehidss (9.5-9. IMa), it A a6 i Plses
(5.5- 5.4Ma), fEHTH S FLRIE R PIREkBES (4.0
Ma) DFSBTEBHZ DWW THIRGER B M 2 E L 7z,
T ORER, BEIERE L AEO RS & OFICIE
BN R B IEIC B L TOERNBRH Sz,
I ACRA R B O E 2R3/ T A —
2 —Pj 31 10~1. 16 DFEFHITINE D DTkt L, A

JRIL & - EMREE ATER B (BR)

DOREEIP] 23 17~1. 85ICE L T2, £ B GO
RETRT T A — 2 —TIERETER 130, 53~0. 76
%, REEI3-0.52~0. 78% 7R L, HiF P RER (7
PRUR) BT oickt L, BE IR S RER
(7T VAN ETEICEL Z E AL 2.
AN C O A TS OB RGBSR I L 2R
AElo#igR L, WEL LmEER DT — % Z0f
5 &, A ANCITEBEER 2> O AR £ TORkA
REMTOERHEEL, BRI E GO <E
YT O (A v A N) BEliTsZ &
DU LTz, Ele~A md A bRt
TCEHERARAL LT WE SN AENRR—T ¢
AN LTEFL, V9 /T T73AT 4y IR
(s PR Mismilse~d oL, BERRNT
B A MR E R L DTWE S M AR TS
RICHAER L TWDZ EMAL . 29 LRk
TEE O~ A vt A MBIV LOT, &
TR D ZE BRI O & & b ITHEtER 722 b D 5>
LYAMERY R L L, A CHEMEMEERICE 2 H
FEERER DM Z L BR L TV D L E S LD,
P EORIESCELEICE S &, BEIFmiolL
fod SRR VTR | LR 0 P AL A S [R18iE 2 S S DR
IZ I BEBE UMM EE 208 © WrfgEEh AEfT L,
D% EAEE L T E I BEITERS I & 2
X VAR EG TOERICEL, I LIS
TERASIMb -7z L HEES D,
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