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EXY DRI o722 kit d. ZORBITEMNORE
FFCHATT D ERBREOFER (Hoshi et af, 2015) L%
A5, LichioT, HHIEKR ML OBE»PSG R L,
HRERE & PRI AR R b G ENE 2RI X 5 Bz D5
BEZITTWRNEEZLND, 728, REHACEIED
TE L 2B CHRIE 7 - 72 2 L0, SR EREES I
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WFZEHIH H29/9/24-25, 11/7-8, H30/1/22-23, 3/19
SLRIFFFE AR AR B, B BB, A EE (EESREO A

(AZREM - BRFINDHHR]

201 V4R AL HI G KO BB O 38 AE DA, HiE P I F%
SNTEEOEREWN OB 2R L, KA O KR
KEORMFMICESLTE S LV ORABEH S LT
D, LipL7ehin, A Xy MEREH OB T ETHNTL
LEEBITRWEERH Y, EimORPKE <RI
TWa, B2, EtREEY P IcE Eh 2 E0n A~
v hNBORE - BRI, 85 OBFFEE ORBRIEIC X > T
KRELBRDGFEND Y, BEMBOHEICEET L Z
i Y oP

ZH LR EERL, AFETIE, EHRERET
RERESN RS DY, FEIICA N2 MR &
BT 2 HEE2BRE TS 2 i Lz, BRI, (Kt
R ICRB W TR E Nz 2 7 OIEEERAE 217\, 8\
BREBICE>TARV NOBEELHEID D, ZD LT,
FIREL ORI AT 21TV, HEHRBWHIC &K 5 4 X h iR
VOB OZLEERIET S, ZOEEICEY, IhE
THIRTIT o TE 7oA X MEREY) ORI 3 015 #EME
BT ZEMTE D, EHIT, RFFEOMEIC L -
THEBEOER A X b O XV IEMEZR BT ENSHESL S N,
EoRE O 0 IR LHRBOHEEIC K E S BfRR T2 2 &
DHIF SN,

(FIA - AREHEAR - BONTER]

SERR294EEE VY, 9H25H, 11H8H, 1A23H, 3A19H
\CCTEHER IR 26 ] L 12 HERE DB 21T - 72, %t
L L e pHT B R T, EHRL s T, TIER
Wk, e R CHRRS NIRRT 5.

JeyFEE R T, KBS TR T A —5
X7 ot 7T — M L TR R 2 3R
WUz E&bnaBiiEticsnwCr 7 U il s A F—
BROARAS FIT AN, EEBINFREGHEFTICBNT—E
HIRIRE L et licmam R a T IREM Rt v 2 —ic
FHiAAE, dbiEREE T, 17THAICH A L 2B K
B BRI K 2EESEESRES N TND, AT
VX, T OL17HRL OB HEREY) & 2 O —D RO FERHE (13
AL OB KER) ORI AZH#ZT 5720, £13HLo
FEE DN ERR U e R OV AR 2 R E T D 72T, CTHIR
OB XD IFWIEBIR 21T o 7. ZORER, HIEHER
YL KILKBIZOWT, A Xy NBHESELEMICHRD S
ZEIRTER.

EIREL 7 IR T, BEZE& O BT ENE ORI
BWTHOLNEA XV NYBEBET DD, "N T4
TARATA Y — = AW TEGHERFERY 2 BRI T2, B
L 7ol & BEEER A ZETICREBIRY, 727 VL
S 4 F—ITB LA Tz, CTHE DR 21T - 12§55,

FERT), M FAELA

WEARY BRI ERUBELHERT LI ENTE
7.

TR TIX, "N T4 PFRTA P —FHNT
B 72, BEL Z23EHIBiHIc W T T 7 U VLT A
F—IZB U % 2. CTHEIG DR 217 - 7ok H, #7400~
15004F AT HERE U 7o i R IR HERE W) O JE HE 2 IER 1T D
TENTER, i, FOA Xy NHEBY OHREEE &

WTBHZENnTE T

T oy VMR AR 2RI T & SEJR T D (K TiX, BB ICHE
L7EEREFICE2BKOBREEZWALNCT DD,
VTATVFATAY—BIOV T =Y T T—%
W THIRHEREY SR O BRIV AT o 7o, TR L 72 30RHE,
BHIZRBWTT 7 VAT (=B IO e RS Tz
BLEZ, EXEHIFRGHETICEWT—ES-EREL
T, EEIKFUWEE 2 TREEE V2 — IR BIAAT.
CTHI{g DIRFNT X D MBI 24T - IhE R, W HER
WP O R X 02K OB O v, b
DA Ry NEOE L EE TR TG RFZFERBRE
BAT o ToRE R, R, TIX15004E R ~55004F Al D BR 128
b3 X O DI KIBRE A2 sk L TW D RIEEIERH 5
Loz,
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RIRES 17A009, 17B009

MEFESL SHEBEIWEDD/ FUMEBERRT /NG A MEgR & DOBEERIZEY 5 32808

K4 - piig ()

=R 5hEE - BBRKSE WA R AR (TR EhREAT)

XA FERE WA REEIRT EREAR R AR (EdR)

WS
L [FIBFSE 3 8 AR

H30/3/15

(AZREM - BRFINDHHR]
ERGEITRNT, o7 ) THRMNCRER S VY T
LOfEe FffA) OBMBPEEL, FRRC) By
U LADOREE (T2 A MEd) Ob B L, e T
X, REEH YT LORERITEAICFEL, 7237 A b
FERIECBICFET D, T3 A M RROG L
HEERNTIESND ERGE & 0355, 22 7 N ks Conodont
WXIS564EICTE R &, B 7Y THA~=ZE4F THRAE
HMTHEAINATRY, RELATHS. SHMERELO
VKL ORENSEHL TRY, BARTIEHKREO LD
Thb, a/ Py NEiE, FHEESMOHLERE L TH
FHmEN, 2/ Ky MIOENOHASRE THY, HEH
HOHEWIHBD D, 7 OfAICPI TR Y, FEEE
LI ) R RERERSD Y, AT D OMEEL L b,
FENCHNAMBIERR SN S, HFNICIIERBIcT ) 2
oA R, WBIZRFENH Y, #EITEHEEY) OB
EIXEZ Y, fluoraptite TH 2 Z LT VE TITHIBA L 72,
a2/ Ny MIAEFREYOEIE %S ET, EHERHFET
b, HEERTNE A MERITRRICEST SN Ref v
TNREA N, BETEORDICERDHD I ENIN
ETOWETHBHL TS, LaL, ZORAEEDRE
IR MENT X 22 STV AR, B L —V— T < ok
&, EPMAXCSEM-EDSIIAGHH 72 SEIR DA AK & 3 AT IS 2D
THD. 2/ KU NOEERTISNE A MER L RRONA
Ruds 787 4 Ml L OBEMEEZRZE TS Lk
0, HBERTREA MERO X VBB RERT — 2 0355
NoZEPIREEND. RO RT ) 7T a0l
REH, BARREAETEA, SHICEHET Y OB L
DML L HERFIL TWD. BoNiT—& 24
52 Eicky, OB LOEICTEE L, EHICH
F ORBMELORRSTHEERICHRTE 2.

(FIA - AREERES - BENT=HR]

B L —Y—F <@ BT, ZHE TPOS
O E— 7 EIZATEEED HAS ST 5 (Penel et al, 2005).
vl: 960cm™, v2: 430cm™ & 450cm™, v3: 1035, 1048,
1073cm™, v4: 587cm™ £ 604ecm™ TH D, Fx DWFFETYH
7y b NOWSBEED, O EERT RZ A K
Fibdh Tlavlm960-961ecm M IZPO> D —F: i v B — 7 3 faH
ENie. Z O TE X Carbonated-apatite (CHA) 1245
V—2Tohbd., 7a—)LT7 3% A fluoraptitefEdn (FAp)
TIE964-967cm ™ IZPOS D ¥ — 7 M H S, FOEHFIT &
L=V 7 NAEZY, ERAPREINE. 0T
FAuA K (FAp) TiX963ecm'Tho7z. =1/ Ko hMb
X0 Eusthenopteron Ot DA B =) A v A KOS I

L Bk (AL ERORMYER), B4 B CRERHL AR B EYEE)

965-967cm ' Td o Tz, F I XBRIEHIE TREGSFAPTH %
T L DHERS NI, TV VAL LA O AR RE 0O H S A I
960-961cm™d ¥*— 2 T, CHATH Y, biological apatitef
i & RS L 72 (Kakei et al, 2016). ~NA Ru%i 734
A MMEEEHapPCHAZ S W VR DARRIC B L 72 L BZE L 72
FVRT T VNI EMREHKIRT SZ A B iEin 154
TOY > T IHBSEM-EDSHAHTIC & Y F2MEH S 41, FAp
THDLZ EAmani, EML—F—F~ o EE@ET
PN — 7 v113964-967cm' TH Y, 7 u—)L T XZ A |

(FAp) LIRIE E N, EIXBREIHETS 7 v — LT R¥
A b (FAp) L RIE SNz, BDOT /82 A bfER Tyl 960
cm™, v2: 430cm™&450cm™, v3: 1035, 1048, 1073cm’,
v4: 587cm! L 604cm I TTH o To. FDAED ¥ — T 1TKIRT
REA MERTOLIEETE, BREBEMEO NTAHE 21
V7T MEIT, EOREPICTER S 15 B LR O 55 bk
B D HLE AR & L T oRJEEMS R S . (25
1E2>, 2014 ; 2015 ; 2016 5 2017).

Eusthenopteron DAVF TIX @1 S, BICE, IREICE
o, RFHE, =FAnA RICRS SN, HEREECH
DxF A uA FIFFApFERTH Y, T FTEOLFEE
FARRIZHAPAE S & FAPHS mANRIEL TWe., FHRTE T
BEMSE Tl =T A v oA RORERIEP R GFEEL 2.,
TERE I IIFAPIE R Th o T2, FhIUTkt L FlE %y
BT ML DBAFEET 2 fm TH Y, HAp i T
bolr. GBFBERG DA OFAPRE DR I, VEKH
DFDBRMEAIER O MICHE#ED b5 E OG22
2 D VM EHED DB IS 1012 A Py ZIRIIIZOHER 1T
FHRDMEH S, FAPFSEDIER S NIz b BB LTz, £
Eusthenopteron (3§ OO = F A VE, =F A a A K
ORFRERS LT, EEREARTHS (Mishima et al,
2017, =E51E2°2018). & HICHA O 0 FEFdbiological
apatitefi i Tid, RIRDO T % A MR LY, £ < DCOS&
EERALTVD EORERD DD, 7~V HHTICRBWT,
COS D E—7 ZHBICHRIEE TE TR, ZomiE, F
HDRIBET N T DAt REEHC L THREL TWD 23,
ERHALNRCTE TR, TEMOEIZERG, 2/ Ry
MU OREFEFR ORGSR TR TH v, B X2E M O
EEWNE) THDZLPHERTER. g Auda
RiFEmOREINKREL, ABORFEORKMIT/ NS
Mofz, SEMIZRBWT, =F ArA NTIE, =FAE
LRRY, RERIED bR o T, RGN,
WERDWME LR, SERZF A RTHDHZ LR
MR TE 2. EPMAIZRB W Tix=a / Ko MEA T, Ca
LP, HETFEL LT, PRI Sz, CalPluidshE T
1. 60~1. 62, NJE T1. 60~1. 96 TH > 7. Fi3#ME T3. 803+
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0. 236~4. 137%0. 089 weight% T, P& I%3. 203£0. 646~
5.456 0. 185 weight% TH > 7z, B NEICHEL,
FEFENED -T2, 2/ K Mba ORERLREORE T IZFAp
FEMREBRE LT, H—7 L OICHFET DHEMEY /A
NI AVEICHYS T 24 TH Y, fEdbidbiological
apatitefi it TH B, =/ v Mba offkE <, NEIX
BEHEFE, HDE2VITE LR SETESFETHY, 4t
BliE=F A NVETIER L, BERPRO bRV T 2
uAf RThHDH., ZOMBITAIEOMEITHHMICTFET D
bOTHLHDT, 2/ Ny MEAZAENOHAERE T
HDLEVIPUIZE THD LERIND., SHILKLAD
FERIE =/ R NEMW D BN KA 2 R o4 L
DinETETDHHLDTHD (Venkatesh er al, 2014). L
»L, Duncan et al, (2013) DO —HFITH Y, T
IF7enWE T2 AfEss L. S%EEL, MRS
BEThHDILEzBRLTWNEZV,

d L FHE & OBRT, WO AV NERY =ML
HUDNEEL RV E O RRES—fREG7EDS, AT Bl
FOEY I TNV ZETII T TICEEOFRESEFEL, &
AVNERDDLEORELDHY, WEORKbERL T
WE T2,
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FIRES 17A010, 17B010
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e [FIBFSE 3 AR
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BkicAHmEns oiz, HRETIE, ZERBEETA
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FHIEEA B 2N 72 o T 7,

AWFSETIE, HARECEL T2 IRERE-CRERE ) ¥ = —
I, BEEKIL ) Y a— V7R E ORI b R, BEFE, Wi
B2 EDRPRLE 2T, FEBHEETCE ~TA ¥ U HE
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(FIA - AREHEAR - BONTER]
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TRENR T — 2 B EAET 5 2 L ich T, 20165EE D
SEEFI AR DORREIL, KD X 5 RERTH D, [HEHE=
WOUFR B\ RET 5 R ) ¥ 2 — IV DRE - B RN
IR ZRIE L TR, AT/ Y a— L OBEERNER
LI ds HRF ORI A BB 2 R FF L TW D23, i ~HDRiRD
EHPD Y a— VI AERME L D 105 %A T L TW5.
e L gL, BEREREATSE, BE IRz L
OHE)IE, EBEREEMROmME, a)IRIEL
OPEfEE, ERFEALMEO— / HETHL. ZOFEE
X, /¥ a— VIREREBEE TR E R 1T X o TIER S U
el &, HIED L, BEET 2 RARIR O T KA
BETHILICXoT, /¥ a— VHRADBERLA
M L VIR WS NIFR MR END. 120D
R E T D 01, Bz Ick40506 0 254 220174
ATV, LR AR E LRI S ¥, ZoREIE,
T OO E LT [ #akFZ s 1T L.
DG - Ml SREEEKTEUERO A ) ¥ 2—
MTRBDBND, FEF - IRFEFALIKE D “IRATYE.
D) FIBIED WETICET D HA ) ¥ a—ICBIT 5,
i TR RN AAR b 0D — IR R ZE — T 88 =52 0~ © D EF.

FRIE FFRB - BMKRS: B Bk o — 2 (REEER - 4758 0R)

sl b, BEEHRFTHD.

TN LERBIOTF—<TH DA, 20164 oL FFH
I L > THE LN RFE D2, e L TARS
Nie. 230X, ZE - e TER IRARZ (LS o BEFTH
HENEPSRE LT A 2 VEIRF G ) Y 2—v) BN
KL EA AT, 1-8, Thb.
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FIRES 17A011, 17B011

WEFRES IODP Exp 346 THRE SN -BXBFEFMEBYOSHREETRAE L HBEET
K4 - piig () ZH R - FRRFRF R BRI ER ERRER AR (i)
WFZEHIH H29/8/28-9/8, H30/3/6-29

LN EAMAR AL HESR, MR 5 (EE=T), M PSS

(AEBER - BFF SN DHHR]

B ARG O 55 DUAC I PEEHERE ) 1T, R 2R B RS AL
JEFEET 5. Z OV EEIIEEOKBIcBWTH v 2
H—RFR—=Fval— A7t TEBY, BT
FAT—NVOKFEEE KL TW5D Z & RgE ST
W% (Tada et al, 1999). L2»L, ZHE TORITHIE
IFEICGBE205FICRHTRY, HUf eI i
B3 % BT AR DR AKE] — KIS k> TED
LML TRIZOPFIZINE THIS N TR -
7.

IODP Exp. 346 Asian monsoon i, H AR DL
HiR 2> D BB IS R A B T HERRIY D3 E e [ OB S vz,
= 2T, AWFZETIE, I0DP Exp. 3461238 T H A HED 5
72 5 KGR O3 D> HEE S T RIS HEREY) = 7 50k 2
W, BRSO 208 U 2T HFEAR 7 — L OREE
B - RO ZEMZB 285 2 L 2 AL L,
P EAITO.

WEAEBE D L RIFFIEIC 38\ T, e B /KR O 21 55 o 3
LT L, KEDEWIC X D JERE OB IR TCERBEC R
SEVRIREE OAREDH M S Te, SHFEEIL S 512315
H (U1426) Otz 5 2 & T, $HiEH R OWFERE
DETLZITV, BEZRERDDLZEEZHIIET5.

(FIA - AREERNE - BONT=FHR]

SERR29MEFE L, TEAR294F8 H28H ~9H8H &, TEak304F
3H6H~29H ICITRAXZFIH L THEREY) = 7 D & g B
FTEDEAT -T2, OH L3 EHZIODP Exp. 346 Site
U426 DHEREY =2 7 (FKIEE903m) T, #J1. 5med> = 7 % 3mm,
10 DB EETRIE L 72, A HTiRAIZ104R TH - 2.
284 D FIFFIC L B ITRAXGHT T — 4 L &bt
% E,Ul426 2 TIZOWTEER L 21, IMad & 18 5T
T ET LTz,

ITRAXTHHT LTe 7 —Z IIXREBR DB L 5 Hh 7 v
MER T DEEEZIT TN 20, EEREILDOFEDRH
E72 8 %47 o Te B Clftaidk 2 ERk L 72, SRRk 28FE D
ILREIFIHIC X 5 Site U1424 (7ki%82808m), U1425 (K%
1909m) = 7 EHB D ICFE TG R & Bt THIT 2170,
W ET0TT RN DU TIREEIE A E G O £ Hh O iR T
EAToTe. ZORER, BAVEICIIT D RESHE A ERE X
WETOHFEDORIZI03ME D b E VKR 52808mE VD b
EUVKEE CRELSEFL, 20 FIOKHIFEKE A
INEDBENHTERAT— VL ThoTe I EWRE NI,
B RS R LR R O AR 1 R B E A R
FERE LR Y, W IR SRR EAR N IR I R AR
MERE AR B2 EMPA R 6N, £z, FKHo—
FA L e SR FE 23 ~20ppm L FEHE N L 720. 45Magii#é Tid %

OEFFRICEB A DN, REEEMEREOEE L K
K[ LR FRIEE OB IEBENE DN B B FTRENE AR
wEhr.

INEEE %, IREBHAEGEE OZH) 2 5 5 2K
EERD 120, ITRAXICK DR 7—4 D 5 HCan A
B 2 HEFRY D CaCOs EE~Z5HE L 72, ITRAXIC K % o6
DT —Z I ERNRT —F ThH DD, ZOEEI
i, ITRAXGHT T — % OERELE BRY L LI 04T OfE R
AW CERR28FFEICHEM) . ZAa AV TKEDH 2R
% 3#15 (903m, 1909m, 2808m) DCaCOHEEE~7 5 v 7
R e LTRSS, HARHRICIIT 5 E70705 FE D CaCo,
W7 Ty 7 23S TERZ2 Y, ZRZEn oIz
TH =BT KRESCHEFBL TWeZ LRIk,
E 7o, IREEHRERE O Z B L [RIERIC, CaCOHE 7
Z v 7 A% 0. 45Mafifg TR D 2R Z & R3bhro
7z.

F iz, WEk28FEOILFFRIHAOME L LT, ITRAXT
HITE U 7o Brissefyy oM IR G My & A & OfRE &
o TWBHILIRENTWS, ZDZEERMMLT,
TREE D B 7e 2 3H ST 3T B VBRI A s~ 7 v 7
A mHER LTz, CaCOME 7 T v 7 A L {FLERIRA Hd 1
B75 v 7 ARWETSHZ T, REBEMIERELH)IC
B ORI E-2 DB RFT 5 2 EBFREICR 5.
A%, U426 2 7 DITRAX T 7 — & DT 2D, 7077
R R0 O RER D IRIEE A B R 25 D1E ¢ & CaCOsHE
BT Ty 7 AOHEREERITH T LT, RIBIERERE
P 23 D T £ O W IRA B 2 HERI T 5 L HIfFS
n5.
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FIRES 17A012, 17B012
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B OSE ALY, 3B X RN B EEREE 2 H
WELEEEaTY 7Y v 7 eFEETS, arho 7
Vv 7 ERRNC, BEEFICRBWTELDEZEAL TE
&, TOBBERENZa TV TIRNICEEW R ED X
D IR RTINS & DVREEICHERE L TV D D 2> Z AT
L, ZOBHEE, BHHH LRI 5.

ZINET, BRREHCRIT 2 ERMEIRIC XL 5 FiH
ERAICOVWTRI 21TV, EEDORS, BhEDE S
ZOWTHRBE N, £, HREERE TOBEITY
RIZOWTHARN—HEEHTHHEAIC O N TTHETE
b OD, N=HEEE LRWEAIT oW TR T
BHDHZEND, ERHEEICONWTIE, N—HFEEEL
IRVHITE AR IC 36 1T 2 HEFEIRF O IR E B B8 OEE 2 A
e 5., ZIHOMEE, BEEAERE~OIGHADIA]
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201745 H9H 23521 H £ T, KR IEIRIGE A A&
2 IR I HEEE BT 22 i 5% /2 CER MBI & 20 U 7=, LRI R
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FFTEL T3, B OB E2m A 8 2 5 iRz
XU ZEABIEHEEL, x 190mIZ T 7 Z — =R S U
7o, WM T Juki£R0. 2mmad3fa (fk, #, 77) Z500kg
TOMEL, ThFhx 80, 160, 240mic# AL 7z, JiE
Ba7 ORBIIEHE L 2o 72120 BICEM L7, #EL
FEEaTIEEMma Tty 2 —Ic BT, XH#CTAF ¥
VEERFToTeDB, 5. 0cmiBIc A EIL, EIEREL, RS
i DFFNT % ol L 72

BUAARI P o L8285 (x -30m X W ¥HAD 1&, S— A
EA VT R=PRELZOMPHRE L2 LickD,
T A =N THIE R L T, #ifedkTo
B 1397. 2m* DD Th - 7o, BN A DL, #,
TREATE L Tl Z A = & 0 g IS EcA L 7223,
FRICEI L IR RIRIIC K 0 KA B OB A L e o T 7z
W, XVIEHSHERE > T\, B, REICELTE, @
FERRFERER DA L 7o TR Y, HICEALEREG
MN—=LMEETHEEL TWZ EBbhoTz., 2t
N=NFEL TR WHEZERPEEL B2 6N,
EEH D OBEOTMGAETHLFFEOBENE LN TN D,

EOICW EZEA L 2x 160mIZ TERI L 722 7 DfF
Freuk, A%, HARHE 230, 3TMIEA L TW s, 2
DI LV EEEO. 36mE TIREIRAIVEL TN Z &
Dotz EIEHI0E L T IC oW TITER) . BRI T
OREHEEHZEEL L, FEEaT7PHRAEES
FHEIU 72455, 3 - AREEGRD O iR 7 mEEALE (B

RS2 BEENLRF R B B4 N— a3 VR (MEER)

PR Fez (BB EIRmisEnT), fth 424

L Tl RFEI—TH - 7288, REIZOWTIE, BIZTL
FEHBLD LEWEFTE TORA LR T, Wi
DEFEHERD &, N—TEH L 25x  190mX Y b FHl
TIEH0. 3m, N—TEETIZIZIF0. 05mThH o7, N—X
D HMEITIE, x 230mIC TO. 3mE THIINT % A3 F D
TO. IMETETFT L TWe., ZNETIEEINLTND
BATEOEM L T 25 &, x 80~160mIcBI L Tix
Madsen (1974) EGEGEIFENT O HIEZE L 72Z 0. 11 Hb
D HITVME & 7R o7, HEERHEHILE, RARHE
HEZET5E, BbMAlox 230mizonTid, b
FRUCEE 9IRS, F£72, x  150mX v b BT, HRE
EHWEIRBOBLDEFETH 722 L0 b, Wl AR
TEMITFICERIRA XY METH D Z EAVRBR Sz,

AT, EEROEEWER NI LT, BFRA
Ny MBI REMEERE), BIWRARBELGLYE
T RT3 RIRE & T o Tz,
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FIRES 17A013, 17B013

MEREL BRCFHEICLDERESPOUMEINOLL EEIEF
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HHIEE RISV T, IR 2 E T 2 FiEE LT,
BN - RS L K HWB DD, (LN D £
DHWSLNTZRerolz, FHIUTE, {LFEEBICHWD
NTE7z, BBOWNPEE THoTZPDEWIHEDH
5. I T, FalE, BB (RCD) &) Tk
EERL, MEREHOEARIKET, TOFHAMEEZRL
Tk7e (2014-201536[FIBFSE). Z DRI, FARMED &
2 HER = /HERE ) CIE R, 3B7KIK T ORGSR
ERBRKRESHFEELTWEILLThoc b d., BE
FEX VI, MICEAREBIZ/REIL T, REEHON
HRE R FE IS RTRE D R L T 5L 1A (2012MS)
VAL HEE PRI HIER C 53A6 3 D SR P FE R oD vy RS SR A T
EL, HAEfLA—/—7 n o HOBRKIRE & O5ER % R
HL, ABEEOFEREDTHLIY Y h=T v =32
T U (SnICmIESR) L EARDMED TIEWZ & 2RI L
T, RHEmEOEESIZITY 2 &2 A7, LrL, Z
OHREW S, BEMAIKE & FFIC RE(b D EE L K E
KZIFTTRY, BT OHEShDBYETO I
DI SO EDRE & 70 o T, MEEW 72 im R E e o
7o, REEHOBEMEIILTL bE < RWVWOT, RCDA
BN THDAREMNEND .
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SRR T2 2 L 2 BELL. Bohla 7 OX#E
CTHRHT 2 Fha L TR, TWRETH DT 7 A BB
HEROWEHERD I BN TS, BEEEE VFREDOKRE
EEBEEEETNTHWEZENHHLZ. 4%IIEN
TEXHRCTHEG DRHT 23t 6, AJETED LM/ A A4 —
N—ya VOMEREZRAEL, ZOWERICKIT54IE
BEE D SRR VIR OR M2 E 2L L TS
ZExHET.
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RIRES 17A019, 17B019

MEFESL ZHHICBTIRTOTEVA—VEFDER

K4 - B ()
WS
e [FIBFSE 73 AR

H29/10/23-31
FHE24

(AEBER - BFF SN DHHR]

W7 VT IO REITRLSBEE T 5E A —iton
T, BUTEARA T —VOEFCETLT—X1TEA 0D
DBHLLDOD, HEFAT — I TOEHOLTE L A—
VOT—=HFIM L, BMEOES A D = XL S
TN,

PR HARDOIRKMTH 2 HPiIE, BEFBLUOAFE
VA= VBB ORI BT DI ATE L T,
W CEAL, a7 D EET 5 HIE R Bicormucythere
bisanensis 1X11-4 A 12 A-1 (slfk o —BeBEgT o shik) 1z,
4-8 HITARIC e T2 72, T ENAZERB L TEZD
WRKDERBRE A LS L TW5, TNETIC, BIEOBHEDOE
KRR 24TV, BEIT00EMIC>NWT, 7Y
TICHBT DREER T —VOEEE v A — L8 &2
LT 72 (Yamada et al, 2016). = Z T, AWFFET
IZA-10D B. bisanensis D#% DEEFRFINAREL 2 VT, [R5
KBTI DEAFEORT VT E L A— UIREOEL ] 5 )
WCTB5Z L E2AMETSH. £, 20154FIH 7 ICH T
BELL 7z a2 7Bt 2 -V L i R28004FRT £ T DiE->
THEHERA T —NVDOEERE L A—VEMEETTHI L
HLEHE TS,

H284F & % TOILFIFIH TIT o 7o T R 02 5 13, A-1
DOBNOBERFMNAITE v 2 — T L DEAEORKE
DOEBER ML TWD ZEBRHLNCR- T2, T
#28004F- AT 2> & 15004117 0D AR 7% D I 38 RN AR LL 43 4T 2
T, BT VA= VBEDOREPREEDHL T 5
7. LL, BEEA T —IVOEEZRFT 572012
AEHEERA K EWES 23S D, BINOSHPLETH 5.
F iz, AR 2 W Ic A B OREEEIIMRGF ST
TRV, F 2T, H294E BRI AI28004FE R 2> & 15004 Fij D 7l
IZOWTERAR & A- TSR DO S 2TV, £FBB LU0 E
FEOHREEICEITD.

(FIA - AREERES - BENT=HR]

FEEE £ TOREE L ADE T, N0 TICEEND K
REREF16630kHT = 7 387 ~207cm (BC884~AD1072
) PHBIRL, PIEICKHERZOR TH 23ME 227
AEHZOWT, £@ToOREOERE - REFRNMIARL ORIE
iTolc, a7kl L TiE, 0%0i-1. 347~0. 865%0 D
FPHCTEB L, 0°Cld-6. 396~-3. 855%0 D& TZH L
Jo. 3 T UREE387T~295cm (BC884~AD4034E) Ti, 6"0
I3-1. 086~0. 865%D&IFH TEHE L, 0°Cid-5. 770~-3. 855
%o DEIPH TEEN L 2. Fz, 3 TEEE294~207cm (AD
414~AD10724F) TIiX, 0"01X-1. 347~0. 518%0 D #iPH T
BEIL, 6°Cld-6.396~-4. 256%  DEFH TEEH L 7. 0°0
LTI EDL B, MR Z VDD, TRER K 72

I EE - fFHIRS: AATTgERe BEoR (HEHER)

iz o T (BHECES 2N BOEmERL .
MMz T, T8HBHT OV AR DOEEFR - KB RO
HIE 21T o 70, BEHZOWTIE, =22 7RE387~296em
Zxtg L U, B I B2 ORCT & 2 8fl il 72 9730kt
ZONWT, TORBOREEITo 2. = 7THRE297cm
H25387cm, 4E4RIC L TAD3S74EA> 5 BC8S34E T, 6°C
VE-5. 45%07> H-4. 19% D& TZIL L, §°01%-0. 138%0
D350, 947% DHEPH TEAL L7z, 6°0DZEH)IL, BC8S34E
2> 5 BCTS04E I 221 Ty, BCTS504E 2> 5 BCIAFIT A
IFCIEHEN, BCIAED HADSSTAIZ T Tidigd 2R L
o, £, @FEELTHRS L, BCSS34EN 5 ADISTLE
2T, BN T4 A Z/RL7z. §¥CIZBIL
T, FFICEE Y — TR LT, IRIE—EICHER L
7z.

BEFIFZE DX 2 7 O (Yamada ef af, 2016) & #4
L, #E2800FEHOT —4 2155 Z LN TE72, RiED
B. bisanensis 5% DFEFEFINAR L IX, BCSOOMFLAMEHIMY
AR T L7z, B BBEEIC LU EoE S 13k~ 1T
TLEHRIND Z 1D, BERMELOETZ
EFIZMNOEMETICL 5 LRSS, Zofisn
RN ZHERT D 7c s, L IcB BRI AT &
koD 7 V7 EFE 2 — 2 (EASM) Z5H) J OF
KEE# 2 R_T KT DA CL Lz, £z, 7 x—
TU oy MEFR LAY MVIENT 24T\, AR & sl
BRI 2 BAREIC U 7o, BEUEL U o Be R RN b o RO
B H — 2z k), BCSOOAELIEIZ32IC Ky STz,
Stage A (BC800~BC1004%) Ti, EASMZH) & K o
AVCIZ2004 B & ILBOEE S F — VIR BR LA, T Y
7 S OEASMMBS KBHEENC B EZ 1T TWic bt E XD
5. Stage B (BC100~AD3004E) Ti%, EASMZEH) L
KEHFOACOFEBA L HIT/NE LD b0, Fe
WA — v OIBEMEIZH SN0y 5 72, Stage C (AD300~
ADIS004E) T, fHIFDEASMR KT D AYCE DIt
BT HONT, D =—=13 - FHIEE (ENSO) &
BRI 2 ZBEA SN2, EASM & KRS & o BIRIE
JEFE33EE D B B 23K & 2> 5 72BC800~AD3004E D A2 (T
RN &5, EASMIEEITH HF&EDKE WEEIC
DIHKBIEI DB ZZ T TN L HEIND . A 1D
DOEEFBFRNARLLD DX, HBERENEZIEX 5 Z LT
oz,
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WFZEHIH H29/12/4-7, H30/2/19-21

LFEBE S EEMR P4

(AEBER - BFF SN DHHR]

35077 R D B AUFIT, & OBEREEC/KIIREE 2 K &
SEMESHTERLZ ENR LTV (Kitamura, 200972
Y. HERITZ N E T350-25005 SR O H AW
BT 2R ICEF L, BAEOKE —BIKE > X 7 A3
TERR & 412 27575 ARl ORI, BOKENCIKIR6-20C D
AR EAK DS B ARWRITAEE L, B ARG OIRE AL I
EL VBN TH-722 & (rizuki er al. 2007) ZBH 5
Nzliz, LAL, ZOEEKWKBIIRBLREETHS.
ZZ T, ZORROHE N EEE L T 598 T
@7~ SR T B R X ORIEE o B g oMg/Calc K 1,
R AKIRE G A BT

INETO]RRFMAORRE L L T, KifikHEE R
Cytheropteron J& DIl ZAERL L 72 Z & (Yamada et al,
2014), #93. 2~2. SMaD H IO WF/KIEZEE) 208 H 08T L
b, HEFOBEGRRTFEKDOKIREIKS-12CTH -7z
ZEMMHfEIC R o Z EDBREIT NS, Fie, ERAR
WA D it — STt O FERPE IV BV T & Ttk
HFLH Globorotalia inflata D% FEDS, T &K & BERAS
HoT T EPEREMITRENT, TRNETORTICLDY,
KR DO EEMETCIHIRIERE T LS, EiErfEic X
LEMEKIBEOETTITI2BHET LM T TR ST, BE
ABLDOETCITITE > TWRV, & Z TH29EE L, EiED
EENHKELEEZH S, IREARDEITEZITH
7o DIBINOFE 2 T3 5.

(FIFA - AREERES - BONT=FHR]

H294F £ D 31 T, HR R O RE )N 7541 3% 8
L TP ITHET DERIED D OWAIVARIC L > Th e b &
NTWE B Th o B Cytheropteron J& BT D 5% HE 5,
o THMT Lz, BriC, ZTRETOMFTIX, REib
2 ZIRA L THOMT L TWieds, & EIH 21T Cytheropteron
sawanense & Cytheropteron miurense %53\ CHMr425 Z &
WXV, F—BICEd 5 mfE D kiE & Mg/Cam Bafa 21
L, XV EMEREKEEZREGS ZE2HEME L TiTo
7o, MA T, $TIE & RIREENC B AYE O sk THERE L
TeeBEZ BN TV DHNERIEA A E» 65 b ki
Cytheropteron J& D%, XEDR—Y v 7 2 7 H O Krithe
&, EVIANVOHE?HE S NI HE R OMg/Cak U
SrICad 3 b HHHETITo Tz,

INETORRERET D E, BNHICOMAT DL
J& TIE3. 1~2. 6MaD R DHLE 7> & E7KIR A3 KO H i,
I~10Co#H AR LTz, £z, ZNZNOREI HIERS
NicEFRITb T PCERED b, gL kR,
I ORYFROZITEREQHBICEEND Z LWL
M7z otz

H-+ H &7 545 57z Mg/Cal I A - KR 737, 39°C #5
FOV12.90C L AfEb bz, 2o oKIRIZE, EHE
v, @WiRtE R B & BERR B RO L EIC L o TH
O ONLIFERPLABEb b TEY, BEICES<
L FELRWEER L Rofe, Eiz, TERCTIXILE,
FRERCIR6EE, B CIRISE O EKIRDME T X 4L, A
WONEBE~MIRORETH 572 2 EDVR ST,

SO a7 BIE1IE O KR EA LR A XY kA
DT,

£ IVOIED B 15 6 iz BIE Rk Leucocytherella
sinensis & Leucocythere dorsotuberosa \Z->T, 1{E{K3
DORHTEAT - T2, FETIE, 2fDSr/CalZ0. 00-4. 13
L1 68D T L LTz, LovL, BRI L. sinensis 13
0.65-1. 17, L. dorsotuberosa 730. 48-1. 67 &L 1X 5D &%
;AN S ro T, TALIERIMIEOE S A& AR L T
DRI NI,
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MEFESL TRPELE-ELAARMREOIAEERR

K4 - B ()
WS
e [FIBFSE 73 AR

H30/1/22-26
L

(AZREM - BRFINDHHR]

B EEAY TH 2 F LIRS, HRED & LT
KEWEE~A 7 v A=k b~$t oF A — F VORI
YA X aFFoTnSE, £, LEOMMETIE, BELM
N sEH O iR THREPRYLATEY, BFE
T Lz, M NRE ORECRE, BRENRRDLZ L
BIHLNTR Y O0h 5, BARILRIIZEELEERS
WWAEBLTRY, 2o, KEDMigoF ToME o=
V= kA v MEEREIDHED, b 2 IXHRREEICR
VT DA & OISR KR O R R S ICEE %
HERLZLTWELEEZLNTWS, ABFETIE, AL
B OMIYE O SLAHEE 23R L B 2, BEZ & DM
JE 2 XE ) 38—k Ay MEZEHE S 75 7 OSTRRL
&, IR & DY R SRR O SIRRERE, BRsHEL
ORISR # B0 AT L SN DO 1 X, BLE,
Y EERMICHENTT 520, &R G L Tl I
LeHILEMEE~ A 7 07 4 — 0 AXECT TR T 5,
BARBEHY, ZHhE CICEREOFERESCH L RED
BN K TR D I T 2 FEARE H g s O £RE L 72 [
RTHY, BEL HEREY OURESSH LR OE T X
v, ERUZHEESICEVERLND Z B TRNR
BREPLHLLTH S, BOLNEBECTEHEGENS, A
FL O Mg IE OR[N B O E BRI A AT o T 14,
B LU 2 TEMBIZS T 5 Z Lic & v, CTEE T
N2 EB A iagse Lo X R E21T 9
FETHDH., ZNUHLOMFEICELY, BEEAEYTHLHEIL
B OBRRENCET 2 MR BAPEOND & &b
@, el TSt 3ICinE OEES
EEELHZLETRENLT S LD, ERAEYOEIZE
THH AR LR T X D ATREME D D B

(R - AREBEAS - TONTER]

AAREEIE, KM16-01fTiE THIAOE K BE1430m 2> 68 E L
T HEREW 6 X O 201746 A 75 1 AL E THIBLE /K EET30m
POEIL T HEREY 2 O 3 BE L TS AR FL R, FH6FE30
EURIZONT, EBHKFOFET LA 78T+ —NA
XHRCTIEEZEISS Xradia Versa 410% VT, fEO3%K
TR AT L 72, BALRIE, (BREERICEA I T A
BERABIOEIFEELEL 2. AAREZEEL Ty
LEIBCE 2T —T4 777, JARXERET 5720
ICHIE 272 2 X<HEICHID 2T b & biT, 3Rk 2 8
B lhicxsy 7L, REITEEROEGHIRENPTE D
Lozl #Righef] L B OFREWL D, R
A3, XERFED3MO0KV, 200uA, v ¥ =7 ¥ a VEH1201-
1601, FEEHE Z25-TRMCRE L 7=, iR OFER, Uvigerina
akitaensis, Bulimina subornata, Bulimina striata 75 £ D&

B FHiE - ESCATZERIRRIEN HEEEOTIERR REARAS (ZENTER)

HNEEELRIL, REOZWHREZEKEES (Fx v
A=) MANCEED, MlREET v N\—Z IR 5 75
7%, B DPEBICET TOE L OF ¥ 3 —[H]
WH L TWz, £, WIENB5-6F % » 3—Hi#IC,
EHL TV OHRTFOXBCTHR TRE TS, —FT, B
EINTEMER FL I T d B Globobulimina affinis i, 1 LD JE
D \CHERERL T 2D TE- e v 2 b oI, Wi L
ELELROMECTHEEL WD I ENEIRIhEZ, &
7o, B3 AN 3T T umIE EFRA L 72 & 5
TS MEEOEIR TR B 7z, Globobulimina &, i
G DB TERHERBWITIL < AL, FITHEREY O
FIEBIEELIEICAE R L TW5, Globobulimina D &1k
BRIE~ OGRS & LT, HEMHERKD b MEN DR
R R B (TR & T DA, ERFR DA U ICH R
L RIEEFZRE L U TR T D IHERIEFFR 2179 Z &
DEE SN TS, TEMBIEOREE, HILAHE DR
W& O FEFICIE, oMM oMEE LTI har R
V7 ENNFXRTY —LBREIFHEL TR Y, ZofE
ZiB L THI EIAATEWK DVETFACEER S 2 AV TRER 73
EALDDONRHZIT > TWDRIFEMENRD D, 2 b 0
WakEiE 1%, Uvigerina, Bulimina, Bolivina 7¢ ¥ OEERNTE
MEOFFLBFCEMEOFLEEICIIR O RWEETH
Y, Globobulimina 73 B2 FHERY) /LR 5 L THER
RIS DO FBEME 3 B 5. — T, FRICEBRRERE
TLPET 5 Chilostomella ovoidea DEIEZFERETIL, WepI M
WEMZ L, T I7BHEY RoRn v S BT
Globobulimina & 3872 - 72 b O D, Globobulimina \Z 7,5
AT LD & ORGIEREIE L v A NE~ O E D1
A LR GNT, BILRICK S EFEF#GICITARE -
EREENCER O T ENGFET H 2 L 2R d 5.
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FIRES 17A022, 17B022
MRRAER ETRULOTHES - EEWIHR
K4 - B ()

WFZEHIH H29/7/3-6, H30/2/5-9
LREIFFESAEFR S FE BEAKRT)
(RN B8]

AR E KL OB ES200EMICHIA LT & SB
TR ORI AT & BFSER G & U, MR -
FRE SRR, RO EZH BT 5
LEHME LTS,

(A S h B ER]

HEEE D IXE Lilh A <RI\ T32/8 DiFaE & Ok
L A DO BR A BRI L, BB TTHE SRR (AFD) &
ERPEEERASESR (THD) %4T> TW5b, JHEHEEME AT
B D EAKIE, RIARBH VAR E O N BRI
HI S KL T VIRFM2K. 1 & FFIR ks 3G b
T, —h5T, HRyIEILBEA 7 EEEEEITH
BT WEERNG D, BRI IER D D I3E
ERTACR A DE LN TND DS, HRERERML 248 5 14
TESEW) DRLT- VA R 75 8B A BERPIRE DGR 7 D
BIROMFTZATH Z &2 LY, BEROMHEPIFRSND.

[(FIA - AREERE]
SEER29ETH3AE D BTHGH, FEAS0FE2ASH A H2H9
A O, WE 2 TIRAEME £ v ¥ — ORGSR KFE (NMB-
89) Z H\VT4050kt D BU K 4T, IRENRS /)5 (MicroMag
3900 VSM) Z W T3065EI DGR E 27 Y ¥ A FER &
fiote. SRR HHT & 4T - T Fealehid, 1AL
B LR E T O 2 ¥ —R /15 (ASPIN) % VTR
BEASTH R SEBR - B PR BEREA TR 21T - 7o i G R 7 1
HIE R OB - KIRRHEREY), & L LEIR O T
TIEENTWERTAIY 7, EKEK (FEFE17074)
OKIIEHY R OHES GEhWE) ThD.

(Bohi=RE]

BRE T ORER, HIEL 2T X ToRB ORI
IR IES SN BRERETH Y, =) —RE
(500-580°C) & EBARMIEILYTF &7 )~ T FZ A b
ThDHIENEIND., —FHT, WEFF—&KMHF (%
K, INEL - BmH L — R10°C/5) TIT- 1208, BebiRE
iR Os-THRAR) IZFIHCR Ao b Dl Pk a g4 4 7
DRGNS, FA & JRAREE O Wit 2 #E 717 13K120em
fEIRE CTERER L 72 3Rk 0 Be B EMERE SE BRI 38 T b B
OTHEEAFRICZERDBDO HND Z s, BLETIEM
OWENEE DB WKL TWA Z ENRBEX LD,

BER e ATV U AEBROFER, HBEK T AHRE I
Wl KRR X, Day 7 v v b BT,
Dunlop (2002a) I X 5~ 7 %% A k OSD-MDHEiRiE &
WMEICTey FERND. Fh, EXEXOHES Bh
VVE) 1, PSDEEECOLATIZ T vy b &k, & - ki

5 & - (LWRURE LIRS ZERT KILBGRTZER (W92 8)

THERY) L VMDD FEPIEZ TWD Z e PbhroTe, —
JiT, BEFA2 Y 7L, Dayrmy b ETHE®L TS,
IR K DERYTH D A 3 ) 7 IR k1% OHERE R
DFENE KL T B 28:F 7 VL O ER %R
3 (FF#E, 2005) Z &b, HEK A=K LOFHSCH
Xt ICRES B 2T ) 3 2 EBRS03HHIRM 0 ZU T 1% 52 BR
R CHEREENE R THD ZEATRREND,

BGR OB L UOMA L 27 ) v 2FERICEY, Bt
LD K L 4 DT KRR I B 5 D Bl T — & DAEH
T&7z. —hHT, HRyJEABESODHFERIT, i
R ITALIN T2 DY A MITRBW TR 2E=E N2, H
IRFRERIAL (NRM) SRR 7 & 288 THEMRFH T
BB, S, ©HMY TV 7T XD BRI
TE D42 %42 2 E56006E 12 - THER L, SR
FEERIECSHIRM O BN IR 21T 9 Z LI XV, drHufig
SOKEZAER S NN E IO AL THWE 2
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BIRES  17A023, 17B023

MERERL 20N ERIHARFEPHRBEORRIE —RACOMP TORERRAL ZO A H =X LRAIZET HHR

K4 - B ()
WS
L [FIBFSE 70 A AR

H30/2/3-8

(AEBER - BFF SN DHHR]

B BRI — REHME 3R A4 L e R IT R
TiE, A—nar7R—1 v 7EEBRRIE B3
<, ZTOREA I =ZXLDBLTLEHLNICRSTVD
DT TR, BE, a TRIEMmNERL, FEEITHE
WP THELS THRINTE D Lo Ithho TE .

ARBFZEIL, R —REE N E Z 0 W AT HE %
Hlg, BIRTE A — a7 dOCTAF v VEEIC K
D, WIAERRHEREEE O S, I —mELE 5
ZHOLIL, FOREAD=ZALEREDLILOTHS.

RAR - Rl S ICE s e a T OWIEBZ L, T
5T LIk, WIEMBERBREEOMHE - 120D - i
s (R —IREMEE D) O=Raen i EmEt+5
ZEBHEKDL LY ICo T,

By « RS BRI - 16K ORI TRITFE TIE,
201 14 S HL 5 AP HLES o BRI R — B b L 72
HOUE RN HC BT, S L EE s & o
EWEXHT 5 ENRTERPoTe, TOTD, Hic
WAL — RN O TRIFEERFT T2 0 ER S D, AR
7lL, FOE—HERDILDTHD., £z, AH=XL
MREARTENIL, XD LR FEORFNRTES LD
12725,

(FIA - AREHERE - BENT=HR]

Lowe (1975) I%, Wb T3V THIEROHERERE1E D3R
BIZE > TERLIZL®, Zhicsl &k <FEEkic kv
FORENERERS L T EBREZERL .

AWSEETIE, FRJINBWO=R Az RR VS
Tk TN T2 357 T 19874 T3 IR s 7 it B IRF I 8 4R
L7z ER2m % OEW AL A AE 5 B K 7RE OF A ERTIC K
WT kLU FREETY, N LT Wi o XY ik
E VR —iEMEE S - JERIRAE — IREM L & R E
L, HMERORRL—RE OB LELT LI EMRT
7= (ERMEIEA>, 1994 5 FERE, 2004).

D%, EHHEICRBWNTBEWETYA— a7
A=V U7 HEBRWMTEL X912, £ a7 WimdIE
TWY 2 EIC XV RRIb— IR 2 FFETED L9
272> T& 7z (AFIZA>, 2004).

20114 AL HL G A PE S T, A1EA (2011) 1
X VIR — RN E D B > I HR TN O HIC R
WTA— Va7 R—U v ZEHEPEIR S, CTERIC X
D WIERHEREREE DL - IR XY, RRIE —iRB L
DHEE S T,

AENE, 20114 AL T RS HBEE IR (IR — 3
FYLIC X 0 ZEOE R TS o [h BT
HFEICBWT, A— A aTR—Y v 7 &7, CTHE

JERE & - TERREME V2 — WMERENEE (ERFER)

W, Pk =, R R, e A (TERREMEE 2 —)

RTTOXEEY Wi A BE L .

FEH SO © AR OAE L, JEES5E404322
B, BURRI40ME37T4Y5F), fiE2.5mTh 5. FEHEDOE
ik, ARV, LRER, MR, AT O
h, WEBREEOREAT, YEE62m, N THIEEED
NE RS IEEL. 1~2.9MTH 5. i, —45
AL —REMEICEE S &b s 7 2 F2NER LT
SHREES. Am7e W LT, 2mfBEICEEd bive, £z, AT
HJE TR 0. 7~0. SmE W ZERICB N TIRIE L AL
DEUETIRIRAL — HIMBIT X 0 ZEFAE S U 72 » ARIARE
Loz L TnW5.,

N HUE 1T ZRE2. 9~0. 00mIZ 234 L, Z DA CThbek
R oEEEZY L RR A THDEL TELNTE
D, BEHWOBNEEZEVRE DT E A L TRk
W~k SRR SN D, £z, KB D0. 7~0. Smix
BAOHEDICE > TRELENTWD b O OZERIHEFET
X5 ML —REME I I RIE 2B HEICE > TR LR
—EBITHRIRIE L TWZRWERIOcmEZ B 2 S @D 7 m v
7 o TWD, CTHEERD HIFBRIR & oo i iz e
AMEHZRBNT, & IHMUSPOEEPHERINDD, i
BN XD ETERE LW,

WAL — SRENLIEYE © WeIR L — R BV 1, a7 o
HIXE Y ECCTHE G 2D LT, T 2T oIREBIC X Y Fkjl
TE 7o, REHSICI T 2RI — REML A3 E L 728
YL, ATHLE T D7RE0. TmELEZE T A T HLE D K D7
FE2.METORIELRBEREL V2D, —F, SEIOMET
VIR — TREIEE 79 T H B3RS O DIEH AT b
No0F, BEEYICLIEHOZD EBbNE,. — KO
FEE TR BT ENRRE WD, mEILICL
NWZENEZ NS, FLIFFERTE 2., 2O TIX
Z OWIREE D FAICIE Z OB O IBYR D 5 O Tk
BYITE DL ZAEBINTRLT, T X5 hePE
WRE O IEKMEDOIRERE 2 b D,
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MRRER HBKBHRICETHRBBEHIET HHR
K4 - B ()
WS

e [FIBFSE 73 R AR

H30/2/9-11

(AERER - BFESINDIHE]

B BEEH G o TRE#ICIE, BEe—ABO T
AR DR AT 5 b 00, TaAEHOB R e —
LB FICSEH 2 TSR R O T AKIBYN L E R oh >
TW5. TELMRRIATE OICIE, 2SR AR
BT L A EDEBRTBERMENHODD . ZOHS D
i2iE, WIRTIZb2 6 2 2 0EhEKE T oFiEoE
DIEBRNDR DS OPEMATL20EmRHD. £z, Hi
TAROBEEOHM L LTY, HEZKEFZED LS ICH
TARNBTALOFBAKE~HEN L TWD D0 E AT 5 M8
B 5.

AR« fRal - ROKAR O TR E I IE R0, SmmEE E DR D
B & b Loz, ER2~5mmD Kk X RILBHRE
FF e OUKEFF RS D000, TS BT /22T KD
FERNRADFRHEERE Z L.

HEY « MRS BR - iR a2 e Lcigglix, —
WATIIARDE Y IC < WO THEEBKE LI TN, %
DX REEEKEF OFEOBYEEZH LML, E0
X oL FEREZ LN DO ERET 5.

kAT a7, BRESNTELY, REICHEN
NLDOEMHTA.

(Bl - HEEEAS - BENFKR]

EREEOTREMICE, TREMEZEE e —LE
DRELFE> TS, AR —2BOE TITIIFRE?H
DK EDOTERE (HhEKE) oOFRIETE eEh, Z
D FALITHE KB THDWENILENS. R e —ABITH
KMERE <, BRPE GRAAL (FJINED, 1997). Z
O TRLOWAKNED VTG IT B KETH D DT, D EfL
WK SN D, fHKiTd-< V& ZDIRE ZimiE
L, TALORE~HTFRDNZ% L T < (1121, 2002).
Zguh (1981) 1%, ZOEBEHFICERBERCEZ RHL, 24
MBAY « AT E QKA OIRDIEH L A TRY, Z
WO DEHKDOIB Y EDOFEEME D 5. BTGB T,
B — A BIEE L IIB R E D, wiakitE LY
b FALDBAKBITEE L TWAHIRL S HEEN Rt
1ED>, 1994 5 (EFEIEH>, 198372 ), Z DIRJE D ARERES
R0 TFREANBERNEEL TWoz EETEN TS D
DOHBZ, —F, EFTFTREHICIIT 2 EGREIEIC
BWT, &BTE0oMs TR CHEA S TWikE 0K
WhUZwuxzF Lol oFBEERMEAWN, %
KIBERTEL FALOFBKE THALNDGE LA LI
BENRHDLZENRHL N ERSTE T,

Z 2T, AENT TG AL O BTG SBT3
WTER SN TRERT O 2 7R EHCOWT, Bk
SPURE o TIRAIGEE v X —IC CCTHitg 2+ 5 2 &
LY, ZNLRBHRICALNIIAOFESCRE IR L
iRt L7z,

TS OHIERERL - BB 21T ol a TIERFBTHO
TREH FETRIENZA— L aTR—1) v 7&ETH

O, Pk, VR R, @i A (TEIRR

JERE g - TERREME v ¥ — WERENEE (EREHER)

R
=2
o
[ﬂ.
<
2
U

5. a7 REORPTHEICEER KBS OLLT OVEE
WCOWTHIE 2T Tz,

TRIEA~9m @ HAAIE DVRE T, Yok A DIRE TR S 5.
BREI~14m : THREFEOR TERLEMICHIZY, AER
FLIVEKAE L BN DRE CTHR SIS,
VEEE26~27Tm % (R28~29m : FHABEEDIE)IBIz 3Tz DYk
IR~EKREDOTIIR g THERR SN 5D,

TREEAS~46m @ TABRED FRBITHNYS T 5 KILKE &8
Lo R ~EIKRRR D VEE TRk S 5.

RBEBHOLDEA TRy - THE TOBENS, Lo
ERESIER FICER L TELF 044 A FI2hFEL Tz,
HATAEELS-SMMEEE TIZIEHE S AICENS. &
iz, BEESMmS S S0, FLOBEICERLENE > TV D
bLDONRHELND.

2 A TBEEL 5-3mmEEE TKFELRWLAIDITIEN S,
Z A FC 1 HAKIMMTIRIEHE HICIEDS,
24 7D EAK0. 5SmmTRIDITED S,

HOR a70BZICBOVTLOKR X ERFDIEVRD
J718) 2 R T LB, REA~IMDIR I HOW T, # A
A BREL AL, ZHUCHEL TH A4 7C - DAL
7z.

ZEEEO~1AMDIEEIZ DWW TIL T K —T # A TBAH. &
nodE bz, #A47C - DROTNICEBHITHE > TH
LD, BEZRZRIEMITZ A 7C - DOMNILEZ®EH L
TMILOBKENEZBL Tholeb o Bbihvd.

GEEE26~2Tm % DN28~20mD R A8l DWW Tit, &
SEemOWIRAEM 5 OPREIZE L TiX ¥ 1 7A - BX
A A TC DOIBAHLNDN, EX10emzE#EZ 5 E N
TeEFICiE, FLITMERTE R, ZOBETILZ Wi
HIB O FALICIE Z OB OVEYLE D B OH T KIGY T4
DEIAHAERINTELT, ZOLXIBROLEVWERED
IEAKREDORNBEZ 5D,

YEEEAS~A6MDIEBIZ DWW TIE, F D& L HEH
WZIZZ A TA-BROZ A FC - DOILBHLND DS, HHEp
TIHFLITHERTX 2V, ZOHBETIIZOWRAEEDOT
RLICIE Z DB DOIBLLIRD S DT AKIBRITS D E A
HEREINTRLT, 20X ROSCEWIEEDIEKED
MRERBEZOND.

T L HEHEKETH D IREICIE, WAk EOEAD
HETHb0, BEAKITFEBRLICSWSARY) ZerF L
YD XS TR E D RO IRNE B IESR R A5 R
T5b0, BEARLARERR LA BEBLIZSN DD
DY, BEKITZA TARLE A TBOIALEFEY, HHtESE
SICEWTIH A TCRF A TDDO LD BRHMNILTHED.
LU, CTHIG TILAHER TE R2WRBIZOWTIT A
BWEREAYTHLHEEHLICSWZ EDBSRERIOHEFTIEE
2EHTHD., 5% OMEGYASREMIARA IV T
KBy OCTHEG N I IM B2 T L2 D5 THA D,
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RIRES 17A025, 17B025

MERFEE 77VHOYUETHENMEH TV TOHREFROAMOBENIER L FROELDHH—MEMEL L ALNT—

K4 - piie ()

WFZEHIH H29/12/18-22, H30/3/19-23
LFEBE S EEMRR Al WS GEFERT7ER SR

(AEBER - BFF SN DHHR]

AHFEE L, STREPSY 1 7' T I THIER A OB 455 7
DIRPNET D22 (H27~H31 - JST) © [ e 7ic
BT DTEYD A T3 = X N OfREIE &2 - R Y 275
MiFiEd LOFPES - BEEIN OB WF5ERERE - A%
BHHE) OMELFESFICRITAWESHEL LT, £
SED KB ERGE & RSB 0D T2 O \TERTH AR N RTB Y S 1
TWBZ ETHARY v ETHMER RO D 77 =1
IZBWT, SEILERHEA 5 2kmas B 10kmIE & B 72 Hidg~
DFITTALEEC X D E B B o= & REHZ L, H#T K
E, BIOBIOZE S — 712 X 0 EROME T 08
FERIESLSZ 2R 72 A M T AL T % Hidel ¢ o JE AR EE S
THETORBYHAE 21T > TN D 20166ETHICH 70 =
O LA FAR D RS 12 TR H B R 21T,
201745 A ISR (LR HL 2> & 42 05 [\ 2km D> & 10km oD B
ATk D =2 7 Bk 2 BRI L T2,

AHEFEOHIL, ILRNOREZOWRED T ) —
J— BT TY TR L 723Uk b it 2 L 7o 8nls
WERES LT, &% —DMC-ICP-MS NEPTUNEIZ T
G R BRRALIR LLIE 2179 2 & T, ERA~OREFEH
EE ARG D ETHRIEL 2D, SRIERWE OEREE O
BEBERKICONWTORBEREBLZETHD.

(FIA - AREHERNE - FONT=HR]

201712 IcEtE v 7 — 2 HEFH L ZBRICHE S &
TWeEWe DX, 201745 BRI L 72, Mzl T o
g1 m = 7 B O R GEEAL (REERI95em) D HEEUEL A
S RHIEIC LY, SMILTERIC XD FER RN E -
D 2 L T ALK O R OFEED 7 U —
VIV— BT T B U TR R P O S FIAZ AR (87207
206kt L $7208/206kk) TH S, SLLgRHDs S FEHICTRIS
kmPANOFEEE &, FE LB L » 10kmig EBEAL 72D
S E THRM O ZNZN10HEIC B W TR S v/ 138
ImEa 7REONEHEEDOEES AL, KRS0 a7
TIEERemPAE CTIERSREEILINC X BI5 903/ T, KR
WK, BA A 2ZHiRksy, RISy, $hi~ v W b
YIRSy B BRNT2 4 O 4 A BREEAE 2> & 5 EE CHiH L 72
BT, FNFEN ORI OSLETBYLLIRT O LD $ 1R
R L WS TE D, I 77 = OHFA OIFENARIE
$1207/206 kb 230. 8731, $7208/206 bt 232.1342 T dH 5
(Kamona et al, 1999) diTxt L T, #LILT5YLRT D &
DHVE DR RN E 1387207 /206 EL 230. 79-0. 90, $7208/
206231, 97-2. 36 L HIEIC L o THAR D IEH2ERH 5
AL 7oL SRRSO e E O MR 1I0mIE L
DENFHFR D OREY H ORI AR 2 b kDA — T
VI 7T —ICRE SN TWAIEH OICPQQQE &

B fnak - dLMEERY R HIERERERAITZERE (HEHER)

fi 414

SHEFCHIE LIz 2 A8 T = DG O FEMAKL
LIRIFEZELWE WO FERNBT TITE LN TWS., ARFFE
THIE SN T O DOTG YT O D SRR L & 1
RRPTEEN TV A T2, HEI10MIE E DR T KDBK
&b R EOVEYRTORMRLE D Z N EFRIC EHETX 2
e, HFKFOBEYIS T = OB O F
KD DHFEIRNT EHIRIE I T,

20183 A IcE & v & —ZIEFIH L 7 BRICHE & T
W TEWTe DI, 201647 BT H 70 = OFEILFR LA
A TR 72 B TSR & SR LBt N O
gL (7°0) HETH D, FRILBREHNICII N 7 =Rl
DERFEA ZAEH L T2FR 0 BHEFR L TO DA KRS T
BDIR, BT U= GRLEAILIZICHOIRL A HEEE ST
XA RN L ZAGRO ) —RoOMmb 55, B
EREOTY OEFENARELIT S 77 =847 D F31(206/204
FE2318.00, $3207/204E62315. 71, $13208/204kk 2338, 41)
LIFIERIC oicxt LT, ZOERFEHEOAGBDNT Y O
RIS S BV RE—MWRLholc, T T =D
S L B 1 0 B0, Skma)s 3. SkmEa 7z 8l S oD &
RREE 130k 2, 2504m-125umAHifE, 125pm-63umftii,
63-20pmftifE, 20pm=2pumfdir, 2pmAim CRi1) (TR
DEL T2 BT, TRENORIEOFRED B EAKTHIH L
TeSRAR > D RINCAR 2R O K 5 ICHIE L 72, L3Rk
G, kIR0, 25mm &L D B WEEHI S o R K Y E
AN TEZ &id, T TICHFEES OB THIL Ty
DT, ZORMAEIZFEL < oL TEEE LV Z —
TERS B ICRNAR R DT U C iz, 50Dk EERNT 31T 72
FBHZ R — s TSRz £ 5 2R 2R L Tz,
SHiHE D H BEHLSIISCERIC H D 70 = DSREA DO FRIFE
PrfRLE ($R208/204L 2338, 410) 1ZHT VM, 7272 L $7208/
204LL 7338, 36413 & D ARV ME &R U 2. i o 3Hh 5 T
ZDO5SH D ENENBI S ANCRIAARE Y 7 F LTz
EERLIz, BF L ABHRINGESSHET D 2D
ELTERGDIBEBAICE A LD LHESNS.

WERERETHOITE, HEPRMKED S 55
R ERS EE 22 RN LEIE DML B 72 D °C, AT AR
%5 D THL T K O R O SR RIAL AR He D\ T E AT

FEICERETE D, Bt v ¥ —ToORGIRE CHE
ETHD.
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RIRES 17A026, 17B026

MEREL BRINSCHITLHHPHE, S EHHHICH T TORIETHEELEDER

K4 - B ()
W
L [FIBFSE 73 AR

H29/8/21-24

(AREH - BF SN DHHR]
ARHFFED BRIZ, BERROTREHEREY DL - SEMIRELERK
ElrtEAEEL L, PEIPETE - S o BASIE O
S 2B 5 2L TH .

[(BF - HFShBER)

T YT HUIRIZ R 1T B A DAY, HT YT -
FUA—VRBEDOERE FICHE S BEFET A — U HRE
OEF), WBERROLEICXY, TYTIREKICHZ->T
S - JBACSEDEE L 2 TH S, L LR,
W T O TILET 2 BARFIBIZBNT, Z ORI,
RSO YE IEB) L S Hisk EoZZEETH Y, AL - &
BT 5 F— 2 Iz L. FZTAPZETIX, H
AFN G ORERE OARIE Y & THHCE B L Tz,

LT s B EEEWRICIE, T ORMRICHERE L 2
BB RS AT 5. MR EWE, WO L o TR
B & R TIEWEE KIS 2 b D728, Mo F Ry 72 8
(C&ED L 21T 25 LTEYTHD. 51T, R
Bl RET S Y, @EoMEE TS - AYEIL
X o TEREN, HRLEMoREEER L L TaERIT
BB, FRREE Y DAL D D 2 0 SR b 2 R
fbEEKRHL, HHEBRED /e 2F =y 75475 2
&T, Yo EULEMICET 5 2 ANREREZB LD
ZENHIRfTE S,

[REBRFEDOAEDIT]

AHFEIL, XRFHTIC X > THBIFLE ¥ DAL 240 2 7
HL, {bZEACE ORRESE L BT 2 72 DI ETH
%, ABRIREE B A D T LR R EE 2130 D 54, HERE
R BER LT W T LAY - Tk ) BT L,
HEREW) P D> O TR T IR B EE T 2 ALO & DL %
WD, HEREYORIE Y =—3 2 0%, LR EHE
EL, bERbEEZBRET2 LT/ A XD, D
78, v O B & 7RSI,/ ALOH & AV T,
KEIC X 28 2ME T2 LER’D D, —&iT, PEN
FEUkicxt U ClittEo H 2 A5E, kil r 77 v avic
BELOTWE SND 7, AT Z/RTSI0, &k i
ZL EENDALODLLIY, WEEL L THATE S,

ARHEEIC L D XREAHTIEL, #EFEW O FECRORIEIC L -
TERJEALE L RIEDNY == 3 U EERE TS 7201
MBERARTH 5.

[(FIA - AREERE - B#ONTZHE]

ARFFE T, T~ B AT 2 9P B RE T 5R
otE, HEEWEREO LFE, fEE, FE, B
BRE» BRI L BB Y axtgic, SRR E
WEL, S & gt o m b E ORMRESE 2
B L 72,

HHE & - FINRFRFBE A TARUIZER ILHEHUIREREERARE (ERRESF)

HHOFERL (EMRF), o 2435

AR ORIE L, AHFEIC L o TER294:8 A 21
H~24 B 23T TRAKRFE 2 TReamEt v 7 —&
& DPANalyticalfh:#iMagiX PROIEXHE 3 47 318 A {5 F
LTEBLZ. 20D L > TE SR80 E D4
AR AE D B, L E(LIERE T & 5 CIAfE (Chemical
Index of Alteration; Nesbitt & Young, 1982, 1984) %%
HLU 7z, Fiz, CIAMBICR RS LA hi B 21+ 5
72012, ALO./SIO, 0.2-0. 4% 73 3N RE L T, 1k
EULE 2B L 7. ek, REESREZ IS5 2w,
i LHETROEUARE DK EIZAVWZEEHE IV —
X - T, UL I REA AL 2 om0 2 F BT b
L7z, Z5HEGEOSIICIE, FHEKFIFE O Agilent
TechnologiesttfHP7500a#% 845 & 77 A~ E&DHTat &
FERL 7z,

FEH, CIA fEIE, Mtk (9-12Ma) T87-98%, L&
JETERERE (4-6Ma) T72-80%, LEFfE L= (3-4
Ma) T75-93%, &g (3-3.8Ma) T76-96%, Rf(li)E
(2.5-3Ma) T78-80%, HE g LiBERE (2-3Ma) T71-80
BT ZEEHALMILIE, ZoRERIE, FE~TR H
AT, FHEFEH (9-12Ma) & BEIREETH (3-4Ma)
BRI 3 o 72 2 & R L Tz,

—iz, fEEURE, BERESCRIRIC X - THRBl S
LTz, BEFEE U A—UHRIC K 2 ZEiE 2 0 BE
fbic X 28 - EEEEEIC L - T, 2hbideEsh
RN S D L E 2, HT V7 OEAEDLME « BULE
BYIFSE & D Il 24T - 72, 9-12Maid, B YA Hefs
WO ST EEE v A — ik OB (Clift et
al, 2008) IZFEY T 5. Z ORRICIE, TET A ADNEER
Hi T, Vertisol<PUItiso N2 AHYS -5 3 FEEE L TRV,
B2 Vertisol DTFETENE, [k 0 BARE 72 itk 21 © IR
KL A 39 % (Hatano and Yoshida, 2017; FEHE -
#HH, 2018). $£- T, 9-12Malzix, EEE L A — D
{RITHE O ZERTER D, B ARSI SR o/b22 b 2 (g
SHTWIZRIEEMERE 2 b D, —F T, 3-4Maid, M
TP A B DT TEEFT L A— v O L id—8 L
RNbOO, FEELEFRIZENT, EREORBKPHEK
Liad 72 (Sun er af, 2010) \ZHHYM 4 5. E 5T,
ZORIE, BARFIEEKEEYM LA REE O S ALK
SR T O TV EKIRF R TR R TEA DO
W ONEIZ D>, 1995; LaRiviere et al, 2012) & —37 5.
Z ORERICIE, HERH AR DO NFER M TIX, Ultisollcf 24
DHEEMRREL TWeb DO, BEKOZREINMEZFEL-S1T
L EEIFREL TW e GEHEFIZAY, 2017). 202 &
26, 3-AMad> H A% B ik o b2 mdb s b ix, BER AL
OHRAD L SIFERT L 2— Vilfbiz k- TREX T
WZRATREMEDSE 2 b B 8, FEitETRIkIC X 2L EL
DL, 9-12Ma L b X TNE o T2 FTBEER B W &
Ezbhb,
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RIRES 17A027, 17B027

MEFESL ALFEAKFFEHIEKICE 1+ % Matuyama-BrunhesER TR D& iEFE S

K4 - prig ()

WFZEHIH H29/4/24-26, 11/20-23
LB EA MR MR E EEa ), B RAELA

(AZREM - BRFINDHHR]

B OSEEINLI 523y FREBICEIT 5K —
FOKIAZEENIC X - THRESIT B, HFICMIS19I3#E 55
DHBAED AT —Y EHLPLTWD Z b, BEDRME
EEFHOTFr 7L LTEETHS. Hi5sE OIXEH T
W — IR OGSSPOfEi & L CTHER SR TW A ER
PEOF ATz (HETHE) T CHRAE S
a7 REITB2 2 AV TR e CEEIERRS104E) @
FREME A FLER RSN 2 e L, RlEE A FL BB O
A BN TR E N D IEBE(LDIMIS20-MIS19BE R XV b
#I15kalEEN D Z & &R LTz (B354 1E2°2016, JpGUEETH).
2 &30 I R BT RTR S L OV MR AR 2T 5
INHHCAIE S 2 Z & h, HFEE HIFdb B3 2 iR
BRSZ D JEYETY MK 28 L 72D TRV EE X
7. LhL, BN TIIIRFEE A Y 3 2 5 L
HNZ OEEIC OB L TWeZ e b TRy, /B
A 722 B SRR HERE 2 12 8 1T D KL A I B A B
7oA S BE TE R,

ARFFETIE, MISIAC I 1T 2 1Z %A FL R BHEL E D FE
ZBNAA A S NCT Db, TB2X Y 4 #iEMl (ODP
Site 1150) & H#l{Al (IODP Site C0001) TEHER 4 fRAE
DA FLA R 2 £ 5. S8 v a0 T
IXGSSPERE # A% & L Tmulti-proxy o Be 52 A IF 72 A
AT TH Y (Suganuma et al, 20187 L), HATHED
FEHICMIS19E G D RUEZEE B L i S Tn o' 2
Yarve L TEASRTWD, RIFZEITKES O N
PHEZNCHBT 2D TH 5.

(FIA - AREERE - BENT=HR]

RKFFETHK S 27D 9 b, Site CO00LIZDWTIZL, BEIC
FEEA LR G inflata % FA T2 TR 55 RN J& e B3 e ST
LTW% (Matsuzaki ef a/., 2015). AHFETITEHIC
MISDH T AT =T L-UL TOEMRREE BIE L, B
BHZE S S AR D RIGAR T 24T - 7. Site 11501220
T HLE S LA EA B IC L 2 FERIRENR S TW
5% DD (Motoyama ef al, 2004), E&FERIAILNEFIX
TN SN TWRWW b, ARIFSE TIRAER LB (Uvigerina
[proboscidae, Uvigerina akitaensis ) O3S « [RIELERINL
M 2 FHE L TMIS A 7 — V%t 24T - 72

Site CO001 D [RIPLIR ST 7 — 2 %, [RIBRIC G. inflata D
FINAREIC L0 AT —Ux STV S TEREZ) &
273 2> (Pickering et al, 1999) L RIKJERE (Kameo ef
al, 2006) DRIARZEE) IR & FEMICRT L L 72, # OFE R,
AWFZEIC X B BALIXE 2 MIS20~MIS18ITxtkt L 7z, Site
1150 D [FINIAR T — Z (2 DWW T, FE O RNAR R 7= &
WELZDS, ¥ REAGLBRORIAKLR 2 v 7

BRORRS - BIRKFARZERE REHE TR (EEER)

#1—7 (LRO5; Lisiecki and Raymo, 2005) &xttbL 7=,
Z DGR, AWFFE THWIZ X HIEMIS20~MIS15 It b =
iz, 7238, $746~696kad X IR FBRMEE S 1,
OB A ZAPFET DD EEZLND.
ZDY A MMTOWTIZRATHIIE T b IR 3 L Ok
FICEDFERETNVICRIEEEBH STV R

(Motoyama et a/ ., 2004) , KBFZEIZ K > TEDF & Z fif
RTDHZEMTE,

MR FL R OBEEMAT OFER, Site C00012> 5 13477
B 4650 TI5RAE DN FED DALz, HEITERH OISR
T & % Globigerinoides ruber <> Globigerinita glutinata,
Globoconella inflate 72 £ 12l 2 T, MNeogloboquadrina
incompta <> Neogloboguadrina pachyderma dextral® X 9 73
REKOBEBRNPEBL TWe., F£7, Site 1150027
TIE565E 46306 C13B3STE D lEM R FL R FED &
v, B 2 S D N, pachyderma sinistral (2% FE T
Mz, LEFETRUZIRE/KIMICET 2RO L 0E 2 il
L7z. BoNBEEICOW TS TRTF 0 21470,
TB2a 7 (SRA1EA, 2016) CRBRERE (F1- 12, 2002)
DOFEF LT 5 Z LI XY, HRHE THET 5 MIS20~
MISISDAEMK BT DV T8 DD LRI 2 7 — VI K 4y
L7z, ThOOWHFREARA T — V1%, KRIICOKE —
KIADEE LR L TWD D DD, MISEER D5 DF B8
BIESC, S OICEEAH (FT A7 —YL0) OX#EDL
B E Nz, 728, TB2a 7 THRH LI TWKIT761kan
IREE{LIZ DWW T, Site CO001°RIRERE T HIBFRE S A,
ZOBETEBATRROIL LB o b o L HEE Sz,
TDOZERPD, BREETF ATV a v TRO LI
WL EREOEIL, 727 b=y 7 RERICLSH
HIF)72 b D TIER <, WHEIFIRROLENCEE L 722
o — VR BE KL T2 b D T H D ATREME S E .
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RIRES 17A028, 17B028

MEREL TEEMISIH L BYERER AV -EHESGRERE

K4 - BB ()
e
e [FIBFSE 73 AR

(AEBER - BFF SN DHHR]

1005 4 A & — )V O HER TS 25 B i I ER G & A X &
ARKBREOEH LRV ED Y B35 5 LEX LT
5. LoL, 20 X5 e REH O MBS E O LTI,
WERBEE D2 b7 & O W HIBER AT 2 B & ik
L TE<bhhoTniwn., EFAH OISR EEL L%
E B2 DI, WHEAE EBHOLE ZEEL T
FUFRL TWOIERIAEZEE L L THWD Z L FRT
5. UL, fEEzE Rz E R TR e sk
DOFG - BALoHRI e~ 7 % Z A b OB S NEETH
DPFENEZ N, I THE, b0 EBEZITIZN
o7 A BRYESEM R S 2 O T B R TR E R SR M T
T3, ABFZETIE, 28 TOHMBIKIMEERENTT
1272 STV D AE R A R D~ B 43 B U T SR Bk i C oty
BRI ERE 217V, ZOEHEEZIHMETS 2 %A
BEd 5. AFEETIC, AEBERS (BRI
L, 100Ma) 2> 408 7= oy, FHiE, RERITE
U4 OREKINE 21TV, BHEA D3RS o Hiks S5
EWCTHEL TWD Z EBRbd o, SEFEIREG SR
AW OISR EERIE 21T, &a 0 & ik 2.
Fio, REAHEERIRESRBAETEZL 2 RS
5DT, HEBCEFTEORIE 21TV, i Hg &R R
FEICxtT 2B L MT 5, 612, BEEOFMN - Y
HE D B 7 D ACRAAE R (AR FHR L, 4-5Ma7s
&) ZHWTHEBRDBEIEZITO PETH D, AWFIEICK
0 TERAZE 7 © 53 Bl U T2 SR BLAR i o vl Mg SO0 BE VR B VR
DIMfENL S AL, KR & RER O R CTRERORE 217 5
Z LTk RES OB A OBMIET Z L 23
frEhs.

(FIF - AREBEAS - TONTER]
OB REN T TICHE I N TV S AEE
ke (& & B a1, 100Ma; Tsunakawa et af .,
2009) 5 BEL ZRERLITRIICR L, M- 3 —
(Tsunakawa and Shaw, 1994; Yamamoto and Tsunakawa,
200572 &) 1T K D i ISR EEAIE 29T o 72, 17RO 5
HIRIDREIC AR L, 15Ot g IR 1357, 4£11. 8
UTTHolz, ZORERIIEE TOREFERSS. 4+7. 3uT
IR L CEE I AT ME 2 OB IE S D E 0
KENWEWZ D, ZORLGOEOREE L TIE, FEA
DOREALZAR D BRE~ 7 32 2 A4 b Db DK E REERE T
PEZOLND. £IT, REAISBITH LIFEREIERE
fWAb Z W T B T MERIE 24TV, A s SO LR
R DB RN LT, ZORR, RiFgoRE
K ONFEERS T, QR OFER Z T 5 Z LIt L - TH
FHIZR DA TR T Fy rErsnd eEX2LNSZ

I TR - RFORTERFPRFRE BILAER HEREER A HE (M RER3F)
H29/4/21-5/15, 6/23-7/10, 8/21-23, 10/10-13, 11/6-20, 12/6, 12/11-14
R GORTERY), G MZ (ERLIRE

e, WA = (HEE=7)

Lo ota. Fie, BEADBE SIS TRE
DIHIR ERIEHDE (£20%) XIRFMHEOFEETH
HFEETH D, 6o T, FEAPLED ISR
O IT &R DM EEENTH D LiEID D ENT
e, BB IZOTFEEZHV, BEx 2EROIEREFET
B RRERE 21T 5 2 & T, HERRE ORI A r—
VOB ST DI ENAJREL b LI S5,
B RS SR BRI IE L BB AR E T B
DI G5 eIC, PR HARZ 0L L2208 TH
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TFAI A TIE S Nza 7 (718.3333) o—An=
TICEEND BAFEICOW CTHERERNAR L 20 &
19281k, FEAERDRBIZRWHE TIHEBH L Tz
—WRAEFEEHEENRIREL 10D, iz, NA F~—h—%
DO EFTH L, ERBLTWZTHAS S EYPEETE
LN TED. £z, ARIREEH R FRFICE
W2 Z LI L VERLETCIRIEDOIEE S FIREL 72 5.

& BT 19EERTOHEREY) > S X B ORI G 235
RINTWD, ERWEFHEMSEICLD2BIEICL-T,
AEFFETH D a TIZONWTHRFRICHFAERE L TWEE
BAEMOBIEA R RIND Z B/ sns. Zhic
Y0 REBFRMAREE DT — Z 1203026 TIEEEL W AEY 0
EL WS ZEMBREEICRDTEA D,

(FIA - AREHEAR]

ER29FE 1L 4B ~1TH I T Ca 7Tt v ¥ — %355
L, h -4, 70 vrore il Eohica 7TS07-01%
OWr—TAI 2L VE LN 7718. 3333122V T4
BIRFRENARL, BWRFEFEMALREZER L 72, &)
BHIaTRAEATHY, < LFE—Xvavh— (L
KERGE) 1T TEHEL 7o b D % 4 SR RIS Fe il E i R
HE, 6NEEER L 3HREI60CH A — 7 U RIS S 2L 0
EEBRFRMALEE S L, WIEICEarer 27—
BRI EREREOEAIR-MSZF|H EETWZZEW
7. WY T AIIC2EORIE TV, 28 H ORE DR
WCIIRFEHEPOREFAEZTRIL, 7—% OEH
HEEDT.

(Foni-KE]

7V 7 u O3 7 TS07T-01 DA 1 B R EE 1
=36. 022 5-26. 4% DJEVMEZ R LTz, T 6 OFERITY
TN TN TORAAR R, A X CAERERE DA
77V TIREET D ERREORMEKL EXETES
(Schidlowski, 1988). Z » Z & 1T YD YEHE T 3L o 3FE

HRUTF—TR I RH

B B— CuNKR), MR 2 E=7)

DRI TV T OMFIE LI RTBEER BN Z L 2R L TV 5,
FTo, DA RFFNMARIIHEBERERMALIC—EL,
AR ICEBRENGENRN L E2RET D, Zh
VX, AR o TICE N D HEREE OHERE A, CCDLAETH -
TETHDLEEZOND., E, MBEHEEAHRE
EAEITIEFITRVMELEY, EEA 4B L2
WEEBRE Tho -2 R L T2,
r—72IZWE VBN 7718, 33330 F 1R E
FINLAREE13-32. 502 5-28. 1% DIEZ R LTz, ET2, Fi
SITHGRIC L L TR Y, 27 T T-28. 1% D F Al
D, Z D%, F910mO I H/ MEZ B D £ TABICH
PAREITHR S 720, -32. 2% fRE L 72 %, T LY AL
B A TIE-32. 55> 5-30%0 D TRER LB T 5.
P EDFNAREIIIRME DS 7 2 X7 5 ) 7 ROFL AR S
B, A¥ VERBESNEET DA MKEDRAMKE & —
®L, ZOOEOEYOIEE 2R 5, Eiz, [FAE
WEBE 2 7 OFED D HEN S AT MRE SRR A b B
L TWBRTREMEDNE VY, 2 7 BRI M e i b o
FTIFBEREN TS, a7 LERICDs > THE
FEHPICH SN L 72 Z & 2RE L TW5D, ZAUTHEW,
ST IR T Y T BHRETH - I HHED SR KEE
FAVNTIRIR 3~ 2 AL Ei S B 3 KRR 7 i~ & 28k L
722 & T, EROXS REEKRRMELOEEN RS
NLEoChholtEILND.
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RIRES 17A036, 17B036

MEREE BERKEERERVEREORINFETEHEERAE

K4 - B ()
WS
e [FIBFSE 73 AR

H29/9/22-30, H30/1/5-9

(AZREM - BRFINDHHR]

WEHKDOERBEEITO Z L1%, FHITEE D EEEL
KELR DO HE 2 RIAT 5 201c, £z, A RRAERESR
DL EE R T L TEETH S, BEIKITENICHE-
TR 2 HURE LI U U IR E S A & O A B S
BEN, ZNEAWTHBRIEEEEARIEE, By
DU T IEFHEAEARRE LI AT, EBERKIEEOR
BRERPIEETH S, —F, HEELIL, HEEAITON
TESR (B v 4km8) ERREIC L - THEAMICH
BEThHILERLE, ZHET, WBHEEBRUKIEORM
bW aicE ENHEMA, K OFAE ORI EH#EE
RAARILFIIZEIC X > TR, ESREFEA & el L, $i8
FEREZED TRIL TE, ERAICOVTE, £<0
HEHZOWTC2RIDAERLA X M X BHMMNEET D Z
ETHEROEREZDHTE DI LB oT, WBHAEIC
DONTIE, IR TR AR D D 2 LTk
UL, E£iz, ZOFRIPEFRICHFNEEZT DL, 20
SIEFEARDBHEINL TWD Z &R TE .

A TIE, ZOHFAETORIEEZ S HICHED, HiE
B OB F 2L R R TE AR ITOER T —
AR TEDLLOFRAUELEDDLZ L LHBET
5.

(FIA - AREHERE - BENT=HR]

SEOWFFETIE, RN T 7 EBKBOANA, 5z 2%
FE, TAEH, EMWER TRRS N IEERKIEE) CE
Bl U T2 tiidb 7 & 72 2 S SR 2 U 72, K VB Rl
L 7ev 7 OFA B2 T v — 1122097 2 A,
W LRI R DAy 7 75 7 v RiliGe B TR I
X o T, vEDIERE E4T - 2. PRaDIREETE TH 5 Ac
(338keV, 911keV, 969keV) &, *ThO iR TH 5™ Bi
(727keV), Tl (583. 1keV, 2614keV) %EEL, JEF
fif L 725 TV B Rak ZThOJUEER 5> 5 Ra-*ThaE %
Koz, ZOREDOH, BB, WHBREICEoT
(LSRR L, b 2 BBEL 72, EAAA0. 3g & NaCl
2.79% 75 2AF v 7Y )L ORI ATIRE L, B&E
KWL 2 TIRAITEE v — DR RV — #1538
FE/ Sy 7 75 7 v RGe BRI ER 2 W Ty
IE Z1T->72. “Pb (46. 25keV) &, *RaDIEHETH %
2pph (295keV, 352keV), *“Bi (610keV, 1120keV) % &
L%, JEEMH L 725 TWD2Ph (46. 25keV) & Rad i
HBEHE D H*Ra-""PhEM 2R D 7=,

BUED O CEVKIREND B 5N B EHT OV T, *Ra-*Pb
R EPRa-FThHERDB T 2HAA RSN, —F,
#*Ra-""PbiE T304F L 0 I WRRAE M S 7z 3B 61
PRaZMH TEX R o 72728, PRa-“Thik THERZEH

B OH - M ILERRE AR ()

ol MR CUNREE), f 424

THIENTE I otz, Zhux, BB+ 2ITE <,
D5, THETH A2 RaBd{HI L ez £ E 2 b,
ZRa-“PhEER DTN & LA TH 5.

JE TEUKIEBEI S B & 2 W abE T Ra-*Thik T4
BN L Y b PRa-"Poik T L ER D3 <
BHEINTWe, Zhid, REofia B3 EE R 0EUKE
B R MZEoTAERKL TEY, ®Ra-ThiE TILHKE
T 5Ran\ iz D 720, FERDFHRICR WV THVWE
ROBEADFEHRKE EHL TERBRDLATL
EFo TWDHAREMENEZ BND.

L[ERE L 72 3BETiE, ANAY A N, S TR0 % 1
N OBUKER TR S LA B LD b, TAES A
N, HEREYEE TR S AT Sia s o 5 MER S L &
WO D D Z E Wb otz. £z, —FTOBUKE
D ORI SN EE ORI —EDENRERTDIT Tk
o, WWERPLHLWERO I ZERFERPES
N, 2k, & 2MEEVKIEEIKICR W TEUKIEB)IX
B L O TiEZ HEEICRE T Z & 2RI L T
w5,

S1%1%, ESREREZED T, HEEIOBUKA X M X
DA DERE ERMICEAEEZ Lo THATEX 2T
JVOREEE, IPHETEIEREVKIREMRIC OV T OGS S O fiF
oMU, HIERM U & OXTIE,  E T2 FIRR O WRIEREL
HIGEA L &5 FE/NEJRHUIE & Dbl & %297 - T
W LEDRD D,
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RIRES 17A037, 17B037

MEREL B AZEBRYORBREAEIC L DIEHEET MBI KELZILDET
K4 - B () ME B - RS REHE TR KB TAtse st (%)
WFZEHIH H29/9/17-20, H30/3/2-4

EEFFES A 0 =TE GEEKRY), P24

(AEBER - BFF SN DHHR]

ARWEFE D BEIE, W - PNIEHEREY 23t 8 I g R
Fhrk X OZ O OMKEHEDOEB 2 b2, T
TTICRIT D HHIE KK EE DM Z &I
H5H. ZAETCALSIOK.1b (Korte er al, 2011) 72 &
WESKFEZRNDET ) IR LT E 2D, wih
WK 7T —% OB AAMAIT T —r v SRR - TR
D, YRR, T U TICR W THERYI O O EHE
OB W I KK L OG22 L ER B 5. B
T DOHEFEW D> S 13X HEATHESE (Ohno et af, 1991) 12 k-
TR O B W IR O FEERME B AL TW 5 23, T4,
BURFE R TR CERI S Nz a2 TIZ DWW TEREE % &
TREDTFSE (Kuwae ef af, 2013) 2SERLIZZ &5,
20154 Il E - B R v 7R (BP15-1, BP15-2)
et &5 iR R L OBREM KT O R AN L
7z,

SERR29HE BE D SE[EIFIH TIE, U-F % 1 VELENO B 58 5%
B OWEZTET L, JFEERE AR KUBRE KR
72 L ORI ERETT D Z Lt X o T, BHESEY L
TR & EHB S G OEREZHER T 2. 2612, B
RO KILE DR DI 2 T O Z itk -
T, VEF A ARSI D i g SR b o e &
A D,

(FIA - AREERNE - BONT=FHR]

A E] DFFERE G VB FE T VS O Bl KEGRA72m)
POLBRRENEEOa T THY, BARFEE2 TR
BWFFEt v & — O FEFIFIZIB W TIZ20154E IR S h
72BP15-1 (4:&:21. 2m) ® EFR9ImIs L OBP15-2 (4:5K:20. 5
m) @_LE18mMAs B E L 72UF v 3L EEERE 5 &
U7z, 20174 B I3 #B53ER% 717 (2G Enterprises, Model
T60R) % FHV N7z HARFR BRI LD /S A 2 L—JHITE & B xR
TEB AT S8, S OIICIFERERERILOMN & 255
HEERZIT- 0. F7z, 20084 ICERR & 1172BP09-43%
FOBP09-5DUT ¥ R/VERBHZ DWW T H AEHLKZFICE
WCTRIER DIE 21T o 7z,

UF ¥ RILRE O R Z Z V=B ICIE, Fa—TI=
a7 @ x5 i fEREEE AV D AT A CRE I ERE
R T =2 DBELND L WORI R L —T, WhEto
TP —DL ARV R - H—TD5emPL EOIlE 2 E D, &
HICZEh (UF v RV ORI & XB L UZEE KER
7)) DY I Ty T e af VOBRB RS Z LD,
W OB — 2R 2 RUE L T fHERS R ORI TR R D
METHD, ZOX) REICL, NAAL— - T—
AT aryiRl) a— g Nl ko TEBEOWLR Y kv
BEMT L RESRE SN, TR 7 vy =T

23Xuan and Oda (2015) 12k » THEShEZ, a7k
H—DOUF ¥ FVABAFHZOWTIETa v RY) a—v =
NCRMBEIR VAR A« A—TBRFHAI SN TS Z Lo
5, ARBFFEDRIEREFIC- DT h Xuan and Oda (2015)
DFEICEDTarvR) a—v a3 vV E{To Tz,
TarR) a—va VOFER, FRCAHEPKE LD
ZEYEAHE T, B— b2 RE L LFHEIC L - T,
EIRORAL & S L VMR A OEE AL D Z & D3RR
Stiz. Fio, REHEREYIKILIKESSHE A X M e
DB ENDHE R E, SWRRALEE OB ZM S
HEHZOW TR L L W & bR S i,
TS DFEFP BITB A TRIHRE T X - TLE 7214k
R DB S, T OGN OEBIEL D = 7T
Wb D Thole, IIEL, —Hots v a VERRE
OJREHEREWY N CHAE T 5 A R M Tl b ek
IR0 BB, FEHRIRE I CHERE Y B EL A 2T T2 W]
B R E N, SEIOWAE THLNIERD O b,
FEIZEvent 18D A X M@ (%2, 6004ERT) K 0 EVWHERE
NI BT AR & R OB BIRFE JL T 45 5
LT H Y, Z oMo IS KESL DT L
RpZ LN TED, ZoiekE, HEEMHOWMIKHEREY
D> HE T T O B RO EE LR (Al et
al, 1999) & b TH Y, P HAROZ i & 5 AL
OF—42 L b IET AR ERT. DX oIT, BB
HEFEW) D IR R REA T B AT S O 1 UG R K 2L O Erk
FEEITTOTDICEERER 705 Z ERHL TR T2,

Center for Advanced Marine Core Research, Kochi University 88



RIRES 17A038, 17B038

MEREL BEREBICAOHT IBF—EFRZAVCRETHEIEREOET

K4 - BB ()
WS
e [FIBFSE 73 8 AR

H29/7/12-18
FHE34

(AEBER - BFF SN DHHR]

AT T, BERREER X O o Bsiic oA 5 it
Br— T O T I KGR AR5 2 L T, WK
B L O R = 7 A —v 3 VERHL, &5IC
ZIE ORI e I R B L B RRIN R — T & D
S EATO ZET, TNHDE A IV 7 EREBICETLT
HZLEHEHMETD.

AWFIETIE, 1B OTRMEAREY) &, BT
WSS 2 OB 2 W5 Z L T, HEBESEMEREER
FO= 72— a v OERE L VENPITKRD D Z LA
TED LHffFsND. MEFEEE TOILFFIH TIL GSSP
it & 72> TWABTHEE 7 ¥ 3  OM-BERMITICER
VT 2 ALRE SR b I KSR E DR IC A R A, BIHRSE &
RFTHE M AE DD FEE WD Z & T, AKX
IR AT IS 36 1T 2 FE Rl Mg SR B A S B f8 ot L
7= (Okada et al, 2017). S BHICHEFEEE TICE LI
Tt 7 > a3 BT 6 IS LSk Tkl T E ed o
TEIFERIR I BT D iU SR OIRTE 2, RAIE YR D
BRI OREEZITH> Z L TH =L 7 (Simon et al,
submitted). —77, FEfa B RGO AT D EHHEIC IS 1T
BM-BEEFUIZ RV T H AL RLER O 70 & 3 A, B KR
DMEIET 5B E T A TEEOEITLE 3D Z LN T
&7z (JpGU2017, 2018 THA) . 5% 7 v — L&t L A3 A]
RE 72 R O AR T Ml SR B Rk A D 7 v 3 v
WCBWTHETTT 5 2 & T, SRS R 28 Lific
BIF5, LY EETE K EHRSEOETE BIET.

[(AREHENE]

B LREREARE, BHE, RIEE, BB
ZiE, KEE, BIOTRERMARE, ME» RN
EneEREE A, REBEK SN - BRSO -
AGFMIZ X% B 27 1 ¥ ARG 34T - FORCIIIE 258k L
7z,

(Boht=-KE]
EFOHIE 2 ST I LT ORCRME b T,

D) /NEE LGRS - T A B R 1 36\ THRE SR [ R
B U SRR 2 I R A B E e 21T 9 & L bT,
FIRFER OHEREW) 712 & B 2 H VT W B R R ic
ST 5 ERBEEFEIC I T b R i B K 2 H)
EICEATV, ISR AL AR IS T B RE R O %) b 24T -
7o, ZOFER, T8 - L#ERE TReunion, OlduvaiFEf
Bl 295 2 L TE, IHIBIKEN FMICHE
BEEEMLT DI ENTER, SSICTABHETIL,
TALD> B Reunion IERGHREHT & 7 S —5 5 G UE £ TR
FAALER %55 Z LN TE, MEShEERET IV

FEF A - YRR EHZRET MhERERBERM AR (%)

D0, FEakd % Reunion IEREGR LS ETIRAOERNZ
AVZH2111. 5ka, 2137. Okat B EhTna, 2,
IODP Site U1308 T# & S 41722116ka, 2137kal 12iZ
—¥KTHMEE Y, [FEEO SIS BRI L
THLOTH .

2) FTERAE LT« BT O H T THA T
5 _EEBHETRE ~ T EREEETE O REERE Eicis Vv T kY
BT 2 TSRS 2152 2 & T, Haxiilics
2 = EEB O R E L 2T o T, Bo R
Tl UG R R A 1, R HBIR NI 38 1T 5 PR ik,
HEHHIR TERALNE, ZOZ L E2EE L TSR
B ORGRINVE 2 RD T AER, WiHIER & b R HE
HWIF RIS RR I Z > TR 69, BREHEER
DOEE IS TGRSR Z o7 Z &R Eh
o, £z, REBOXNL— N OEEFAR X OESE
fhE L2 VW TA v 7 T4 v« TR N EFToTofER,
KEEBHERE S (F95Ma) D RFHEIIC 134 il il 1 X e AR Y
T, £ D%, Brtal v B8RS 1 O s o i1 fh 238 Z -
el e ERLT.

3) PIHE LR GELE) « BREEICHMT 2 ZERBEH
LB THLREFRENG, diisds X OEAE L
R RN RGOSR T D W T BT T S B & 1
LT, WHIBER T OFER, 22 EFIE oo vl s S
IINunivak IERGR AT (4. 493Ma~4. 631Ma) 725 7 v
>C2An.2n (3.116Ma~3.207Ma) IZAH% 35 Z & 23
5T~ 7z, (Haneda and Okada, accepted to PEPS)
LLTHRTETH 5.
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RIRES 17A040, 17B040

IODPEM Z AWV -AEIL—ME=RLDOFEEF LR - RERLIAL O EEF OB L
AT e ()

MEFRES

K4 - B () P BAR - ALK

WFZEHIH H29/6/19-26, 11/27-30, H30/1/15-26
S [EIAIFZE 7> R

(AZREM - BRFINDHHR]

WALH L RBFRMAL 2 AW AR E, A
RICBNWTERLS L OB E DN FICKERERE S T2
LETEZ, LALRRE, #FAESCW TILRERNL
REDORBFID—E DA X NBYETLIMTORTE LT,
2R A B L T RBRMAL R OERIZIEE A E1TD
TV, KEFFETIE, BEICHEFOLATAL TWD
IODP Expedition 342, 320/321, ODP Leg 19804 =1 7 %
FAWT, Akl S Rt R iIC 2 2 Hig o it 1L
b — IRFBFRNAR O ATEFF 2 ERR T 5. =612
"o ORER %5, 4 # Y7 (Scaglia Rossa Formation)
LHA (EHEEE, REREE, JSOR)IER, ZERE)
Dl kv 7 v aroBaiR—REHICE 2 g TN T
IR D B FNA LB AR 2 ER L, ARG O 8 4t bt
EEMET DI EERMEOHME TS,

AWFZED KR E BT, T E CRERMAKL OB
KT E A EFTONT IR o efiERo I Z
OFELHEATLHZETHS., TOZLICE-T, BHAR
R EDRE 7 Y a v OFAROKHE O EIEERKT
FEEDREERCIR ET 5 Z LRI 5.

I DISBEIC, BARSA XV T okt a0
HifE, 10DPOEFBHIRINE A TH D728, REFRNAAE
FEORIE T < ICBHEAFIRETH 5.

(FIA - AREHERNE - FONT=HR]
AKHFFE T, Newfoundland (= =2—7 7> RS> K) #fb

THEH] & 72 10DP Expedition 342, 3 X ('Shatsuky Rise

(v V¥ —ifif) THHIZN7-ODP Leg 198D 2 7
B2 VT, B2 i = HICE Dl E AL Ak
- AREF A - IRBRNAR OFEA B FF 2 ER T
LT EHHAME LT

IODP Expedition 342(2B8 L T, ElEER LB LT &

AIRE T /MbAERF LA 2 RET D Z LA TE .,
TRl FL A 2B U U3, Abathomphalus mayaroensis
Zone)> & Rotalijpora globotruncanoides Zone®x T, + /A4t
AR L TIRUC20d2> HUC2E THFEE S e, FDkE
B, Z o a7 o R IZCenomanian® & Maastrichtian %
TORRICOIED ZEPALRERoTZ, BT, T
MaastrichtianiC K & 72N =& 20355 Z & HHBH L 72,
INHOXMEORBHIB L T, IREFMARILEFF 2 /G L
755, Cenomanian/Turoniani 5¢, Turonian (Round down
Event, Hitch Wood Event), Turonian/Coniacian boundary

(Navigation Event), Santonian/Campanian boundaryZ jx
RO IEDO E— 7 Z AT Z R TE ., Fe,
HEIREETIE D B HEIC o TR SR RIALIR L Z2JITE L 75 2R,
Middle Eocene Climatic Optimum (MECO) & & 51515

il FLEr ORAERZE), /MR BRIC (BAKRY), M e GEFE=Y) i 2424

BALDOA Ry MY T L2EOE—7 L RO 52 Ln
T& .

—7J7, Leg 198 Shatsky Rised = 7 #EHZE L TiZ,
T _LER D Plummeritia hantkeninoudes Zonel IR CX 72
™o o 3, Pseudoguembelina  hariaensis — Zone 2> ©
Contsusotruncana plummerae ZoneE TOMER I Nz, &
EBRY, BRELZITTWLEEHIS D05, BE R A
THRIHRLNR N, LEERoT, ZOHERMRIT
Maastrichtian 7> & Campanian {2 & Y , Maastrichtian/
Campanian$ii ft 2k AL TW B L HEE S5 | BEE R FINL
R ZHE L, A3 7 Campanian/Maastrichitian boundary Event

(CMBE), Late Campanian Event (LCE) 72 & DA Xk
WCAHS T AL HET H 2 ENTERR, ZORBMY
TN & IEFEICIR E 2 B DITiE, 5By v 7R
VETHD., 2k, SBOLFAMIEE T HITHL NI
L7icneEZ TV,
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RIRES 17A041, 17B041

MEREE BXRBORLHEY (ODP Exp. 346) NELH T HHBRIEOBILETKEDEEE | RERLEROR

TE R AH R A © DHlHY
K4 - BB () WA B - FORRSE BAER (M)
WFZEHIH H29/6/2-4, 6/28-7/15, 10/16-30
EEIFFESAER MR £ GEE=T), ZH &R,

(AZREM - BRFINDHHR]

HHRFTIEINE TIT, HEEORRE TTIRRE DT
ATO T2, HeREA /MR DFe - S+ C+ N - POk
TRER DIFAE & & RE RN AL (PIXbR<) 2B+ 5%
AR EZREAL TEz., ZO—HEL T, RELE
FOFEEB X OLERMESHICEL T, #kEnics
vy —oeEILRFIHPEIC SR> TE .

20154F BT, K D EGIREIE2> © H A HfEDI0DP Exp.
A6 DHEREW B DI 22 1F, HIBRLSE DT ZhR D 72,
F P OB RER D TFIE & & E RN AR Z 1
ELT, RERLLELTE LD, 01T4FEEF, Vb
RO O FHEEOWE 21T, ELimtE LT
FLDOHLTFETHD. O, BHRELEZOGFHERE
BLORERNAHEOREPNLEAL 2D,

Z ORI TIE, kogt ¥ —ToaFEk
FIFI AR CO Tk & RRBR 250> L T, LELIODP H A #E
HEREW ARl O [R5 & R ORBIGFIER & RN D
MEZITH. #L T, Fe-S - POILETLHER OIETER &
LERNARFER (PIX<) OF —4# & ik X O
5ZEICEoT, BREOBIETCREBOLER I U%
TUTHRTE T 2 AR OB O Ik 2, B
DHWBIET S,

HEREIHEREY) th TAE U D SRR A ¥ VR BERS L O
HERAIER(L (AOM) S5 D3HEREY) D 2 FROA IR R DL TE
FINCARAAR & L CRed S5 Z & 2R H L T, HEREERE
DOFEALIETTIRIE O BB 24T 5 FOFIEOFF A TH 5.
1Eke, HEREW) O BRGSO B ERIL O F B T It IC R S
T E T HERERE OBRIRETOIRIE O TEN, #f L 723K
EELTIET A Z BTSN RETH D,

AIFTRIL, TV A—VRMEY AT ADOREHROHIFIH
FEETH DM T, MEEETTHIERITENVEEFZ 5.

(ARKERE]
1) pFEEEROVEIGFER (FBRRE, EHRE,
22EFR)

2) MO - BFROLE R
3) IRERYRRLDY DREE L B SR D& E R HERR
DHIE

CAIE R
IODP Exp. 346 Asian Monsoon fifi T H A THRHEL S
T HEREY)

(Bohf-mE]
D B TiE, @ERBoRESHEE (BERE+E
iR &, AN L THURKSAIC THRRRALEE (2N

mil B GRRKRS), b #2434

HCI, 3 days) Ziti L THLRERILEE 21T - T 3Bt D RSB S
HEEZMEL, AERER L R REFEE L RD 2.
ZDOFRERL, AT O3 HHFE OHEH I EED20184FE D
BERLELTELDDLITETHY, PEMRFER 22017
H12H DAGU Fall Meeting (New Orleans) {Z THR A & —
HELIZ, £z, FU EHEOSHEFT OMES D2017
FEOBLFwHLE L TS, FERMAEOHERM G & g
BEtdbdic, —#7T—% 2R L.

2) TIX, BREEZHE L 73 EHCBEL T, RFE - BFOD
LERNAARMRZRE L 72, BRICELTUL, ravx
VDREEEIT o TWRWD T, AR S+ SR
EEDELELOTHS Z a2 L TR, FrEESR
ORISR DORIE D 72 DITIEINZ & TohlEE 2 FlV i
v Yz Vo EE GRER DR EE LW, IODPEEE W
5 Z L TREERED TRV T, HENRKETH .
B R BRI A I B L TIE-25% 15 T, HEREE o
BHRF O ZEICIRIS T A ENE DT, O L iX, R
B, BB LEITTIREBITIG U A BE R B D W TR R E A
DFENERKL TWDE LD EHRIND, NIV T DERH
FAAAEAICE L Th, 2L Th D HICELBE T
FEFUCER I3 & 2 203, HEFERE O BIIRE D22 PR3 5 {23
BoEhTW5,

3) T, lIsoprimeZ VT, 237 3o R AL 7
DR L W3R ORERNARHR Z 28T LT, BERRALE
FLEVIRERER (Bese > (FINAAR) ZeHaft) A RBed
DI DICHERBRBEEDOETTIGEL TWD LT xR e T
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This research utilizes living and fossil foraminifera's
carbon and oxygen isotope values, which are important
tools to understand past global climate as well as their
preferred microhabitat.

Living (stained rose Bengal) benthic foraminifera samples
from three different sites (Calyptogena, Mud Volcano, and
Aragonite sites) at cold seep areas of Hidaka Trough and
four piston cores from OKki Trough were selected for this
research.

At Hidaka area the main purpose is pursued on isotopic
values of different species of living benthic foraminifera for
better understanding of the main factors that control the
isotopic fractionations of living foraminifera carbonate
shells such as bottom and pore water influence, habitat
preferences and also to find out to what extent they
assimilate methane-derived DIC into their calcite tests.

At Oki Trough the main purpose is to reconstruct Japan
Sea oceanography through isotope profile and sediment
geochemistry at one selected reference core (KO6R) and
then compare with three other cores which are influenced
by cold seep activities in the study area.

(FIA - AREERS - Fon=RE]

In my previous research on two short piston cores at
cold seep areas of Hidaka Trough | found episodic “C
depletion in the carbon isotope composition of fossil benthic
foraminifera tests preserved in the stratigraphic records,
which | interpreted as an active incorporation of methane-
derived carbon. Understanding the extent to which these
isotope excursions reflect basin-wide fluxes of methane
carbon to bottom waters versus a local supply of methane
carbon within the sediments in which benthic foraminifera
live or a postmortem diagenetic imprint is necessary to the
interpretation of 0*C paleoceanographic proxies. There-
fore, during fiscal year 2017, | examined 122 samples of
living calcitic tests of benthic foraminifera, which |
collected during 2016 Umitakamaru and 2017 Dai Nana
Kaiyomaru expedition cruises from three different sites
(Calyptogena, Mud Volcano, and Aragonite sites) at cold
seep areas of Hidaka Trough using IsoPrime stable isotope
ratio mass spectrometer at the Center for Advanced Marine
Core Research of Kochi University. The primary results of
my examination on different living benthic foraminifera
species showed that each species has its own range of
isotope signatures. In addition, differences in ¢C values

SAEIDI ORTAKAND MAHSA - BiJa K5 W% -

TN ERIEREAE U A NA R L — MNFZERT (F

for living benthic foraminifera of a given species were
observed within a same location or between different lo-
cations. My results also showed that in spite of extremely
low pore water “Cpc values (-4 to -49%.) in the study
area, the o“C values of living benthic foraminifera in my
research are not significantly lighter than those reported
previously in non-seep sediments, and are within the range
expected from local organic matter decomposition (0 to
-3%o). However, carbon isotope value of fossil foraminif-
era found deeper in the sediments showed more negative
than living 0“C values. For example, fossil specimens of
E. batialis at Calyptogena site showed ¢“C value that
were 5.95%0 lighter than its living 6“C value. The
apparent ¢“C disequilibrium between living benthic fora-
minifera calcite and pore water DIC might be suggests that
in seep area of Hidaka Trough, living benthic foraminifera
mostly calcify during periods of low methane discharge or
during intermittent of seawater flow into the sediments and
overprinting of the original isotopic composition of fora-
minifera by overgrowth or recrystallization at or below the
sediment surface might cause extreme “C depletion ob-
served in fossil foraminifera. Heterogeneity of isotopic
values may result either from genetic or biological differ-
ences between the populations or from differences in
environmental isotopic influences such as pore water dif-
ferences. Still | didn't finish all the living samples |
collected for my experiment during last year and there-
fore, additional isotope analyses need to apply in my
future experiment. Understanding the processes involved in
the disequilibrium between benthic foraminifera isotopic
composition and the pore water DIC where they were
found will provide reliable proxies for paleoceanographic
reconstructions. Moreover, other possible factors such as
ontogeny, habitat preference, kinetic effect and respiration
need to consider during experiment.

During last year, | also examined 52 samples of fossil
planktonic foraminifera from a 70 m long sediment core
(Core KO6R) at Oki Trough using facilities at Kochi Core
Center in order to add more detail on isotopic profile of
this core and to complete reconstruction of Japan Sea
paleoceanory in the study area. Most of the marine
isotope stages from MIS1 to MIS 21 are identified based
on both benthic and planktonic oxygen isotope curve, still
a few parts of the core need more consideration for
additional isotope measurements as the boundaries
between some of the MIS stages are not clear enough.
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BB . XRFa 7 Z % ¥ F—ITRAX Z W 7 AL 254
i, BRofiE TERINEREO 9 b, REMRS IO
A A OFEHI R L TIT o 72, REFF I O BB Db 2R
DEMIE, 20164 EE DCMCRIT I3 1T B H[FIF H A7 %
RN THREFALO X O I (THEMERE Y — v 41 b OHE
FEEE K QMU B OB R ), BLEIE A, 16B059), #

B4 A NBEEE TCAREDR, ZDoR0 BN TReiRED
U— 7 R0, HREHOREHIZD—F T, FelREOR

Rl s (E=T)

XM TCARENE— 7 2L, o, ¥—EHXA MNE
FTCCatEN B — 7 2oL Vo BYEL B Sz,
B OEANCE L Tl « L 0 3EMIcBlR 35
RELTEREED TV PETH D, 728, FeDZEH)
F~nFerY—a7 e H—OmERAERRE L —8T
52 NG, BRI T OED L <IEY A X0
Bkt EZLND. ThbIThlx, REEIXKS-14-8
ULHE D BRI REEF I CER S Av7c g = 7 RBIN I R
L4 —E XA b OB DOMEF A2 Cs-137#EE, Pb-210
BEE, WEHES X ORI 2 b L icfTo7z. 20
FEE WREHLT RV Lo e RE AR HE R O BB E) T
72 <, KEEmIEEOHBY OFBEEIC LY RS —
EAA PR SN2 Z L AR S iz, (RIS THERER
SNTZEA b v a7k oS TSN — 41
e EDOETORBICRIT S, FITOFEOFERED D b [FEE
OHERBEIEE SN, DO EIF2017TEED
CMCRIZI T 2 L RIFIAMRRERERSZIC THEF A TH D
(THIFEMEIRE & — 5 A b & TR BRI E DOt ,
BRI A, 17A048, 17B048).
ARIOKFFIHZEL T I XFRCTAF v 1T L D
S AR HETERE S D BIZE, XRFa 7 X % v F—ITRAX % H
Wz LSRR b, ~ VT —a 7 e h— %ﬁwt
ERGRANE L, BN —EF A NBDO FRROVEEIC
WTCEERKREZREZLTRY, KRif%E %@wfm<i
TRIERFA R THoT VW25,
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RIRES 17A049, 17B049

MRFER ATEREBOFRBHEBEYZAVEI—10MalZE T 5 S RIRELE S DMEA

K4 - prig ()
WS

EREIFFEAER A R GRAERT),

(AEBER - BFF SN DHHR]

1970FR L 0, HIBRELE ERPTELT ZFE L, £
TUTEE 9 KR DOTEREDSHERDEM T — X v kN 22 L &4,
B~ MVER 2B LE THIA Y A T EICHET D &
WO RELBER ST A, Yamazaki (1999) 133E2200
T3 R O HERE W R O FH R HiksE SR B AE B 2> B IOKER D
HRICEE T 2107 F0F# 25 7L, HiEkiuE 2R
MR YA T EDOZRINX—RERD I L ERBL T,
Z DEFEH OFES BRI OW TR EZICEBEI 23500
BWTRY, PEDODITE, 10FEBHOY A 710
TFEEZRATICH O LER D H720, IR THEE T
AV A 705 DL bEosEfe Uz iy ik S Ge sk ps 00 28
Thb.

— 5T, MR HIBRIEE ORskIcIE, REHICE E
N DMLY OFEFECRIE DT, AIERLERSL DR
DEFPEETDLZ DR oTEiz, Liehd-T, &
BERORE L [FIFICFORCH A 7 7T Khathd L+ 5%
AR FHIRPNE ATV, B OB RS D F
HAHET OILERD D,

IODPEE363RMLHEDHREIT A kD 5 b, FRIE AR FIHEDE
PRSI THRE S iz 91 UL4901Z, $I877 5 FEmiT~#I1875
TR E T DI K £ 100077 4 M D FREE A &8 HY 1 5T
&L T/ (Rosenthal et al, 2017). L7z ->T, Z®
FERa 7 ICigk S vt i g KR A B 4, REE
CLE S I B DB Z Y R iz ETEILT 2.
S HIT, R OFE e U K5 AR B o R & AT
T5Z LT, HERELETESR & X 1 FEiE & ORMEL
HEFRYIZIER D,

iz, AEOHHETHE DIVICEEOREREY) (A b
U1490) DA ARERFHIRNE 21TV, B0 O 8 MR8k
8L & AVRSSE DB A RET H 2 L T, K[UEEHIC
PES WS DB RS B BR<. Thic k> THE
PRAERE T U KR BB T — & YD,

(FIF - AREHEAR - BONER]

B 7~ 100075 45 5 O A S 7 iy S ST AR B &
B\, HEREIEERLED K Y A T Elcgdr b
ZDHME S PEBEET D20, RO X5 RAENLEE L
5.

ORI L 7o BRI IERHERE Y 508 0 B SRR AL T AL ORE
Q@ H SRR WALTREE 2 B3 2 720 D IR LR R

b - SRR WAL ORIE
QFREHTE EN DM D AR R AR & & %

5128 DFORCHE A 7 75 IMERL

PLEDREITIIHET: 2 TRETEE v ¥ —DROE
BB X OG AR 2T AT 20ERH 5.

BB HHFE - ALK KT B HA0tseRt thep i (MaRiE24e)
H29/9/25-10/7, H30/1/18-26, 1/29-2/8, 3/1-7
il e CGREKRSE)

SERR294E9H ~3H £ To4lEl, W TR v
B —RH DONARN—BUREER ) FHAFIAL T, EE
ZRUEIE T (IODP) #5363V ATHE CERI S Nz A hU
1490 DV IEEHERR Y 308 O B NIR R A & TR, 3
T ORI MR R D TR E OPIE 21T o 7z, PIEITKE
L, Eak294EE I Texas AGMKZAIC TERELL 72844 D
HuRE SR E H OUTF v 3L akl (2X2X150ecm) % v
7z.

IH~2H £ TO3EDE v & —iH{ETIE, BB S &b
& RIS L T e B ARTR R RGAL O G 72 B P 2 T A
BT olo, BRFEASURIENG AT O B EIL, MR oRieEL
TWAb D 5 B, HEREY B ORKE & 508k L 72 W AERME &
TREIEE 2R OIS SN e R D RS 2 3BT B 728
THD. EAERACDITAL 2 BEA O Mg R o &
T2 2 LT, HEMEBOFRERET DI LT
&5, AIRIEEEREICTANE L 7245 5%-13J0IDES RESOLUTION
B L TORERER L EEL, WE L HED R OF
A3, BIFE~FI18075 4EiT & 990077 4 RiT~HKI1150077 4ERil
ThHDHZEDFERTE L (F150077 4R~ #1900 77 £FHif
WCHRYG 35 3 EHT DWW T, Texas A&M K02 5 D ELHL
TAIATOTRERTH D). £72, i ETOISMTTOR
TRERE T, IRHIRRCES S e SRR 73 1T %
TRLT, 20mT CORFHIHENLETH D Z & 2Rl
7z.

3R ORI TIX, B CHBEYHEHC A LANICERE L 729F
I PRV B AL O EERIE 2 BILA LTz, T OFRE O %
HWTHRERRWAVIRE 288325 Z L T, Mxtayis
WHIRE R E O BB 25T 5. FEK TR T, 84K
BHLABID D BEHOREIKET LT,

FEEPNICRIEDE T Lpd o IR REME IRl & %
IR E OBIE - FORCH A 7 75 MERK R £ DA
FREEBNREICOWTIE, 5 Xk X JREE4 2 RE0FE
DEFETERTD. o OBREMET LIRE, FHXTHY
TR IS BRELE B OB T & O RN, B X OHER
Wb OBV DFRMEZ B B 2N T D Te D OEAERF:
BB DT 21T 5 TETH 5.
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FIRES 17A050, 17B050
MEREL BEENHEBYICL D550k -
K4 - B ()

WFZEHIH H30/1/9-12, 2/18-23
LFEBESEEMR AR B GEE=T)

(HREM - PFEShHHER]

EEEIHERS Y O B o RRE O M BRIEIR T - BREELEIE
BAEBLZ LR EME LR LTS, BEMICKITS
MG S AAEZAL D SEATHIZE (Ali et al, 1999; Hayashida
et al, 2007) LV bESMEEILOEREOENT —HF &
G L, HBEROKFEZALHh#R 2 7o HERE Y o EARHEE
DIzDD~ AL —H—TEE BIET. R TIE, #
B OHEREY OV TEH T 2 iR Geskic o<
Ml KK A LR 2R D 5. Z DT, IR F = —
T X D ERIRE, u-channeli Xk & LL-channel 3k}
LB NRAZN—JEEL T2 RL— 3 (Oda and
Xuan, 2014; Xuan and Oda, 2015; Oda et al, 2016),
LL-channeliEF D SQUIDEE S (Kawai et al, 2016) T
X597V A—FREDOMAE DRI LV FHx Hif
KIRE S GO ICEEH - S0 eGSR ERL T — 4
OHF A HIET.

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 a/. (2016) IEEE Trans. Applied
Supercond., 26, 1600905.

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.

(FIA - AREERE - BONT=HR]

HEEIE I CRELL 2HREY B2 b v a3 THERER
IOV T HIBERINE 217V, MBS K EL LR o8
TEHED TND, ER b a7 IZ201 24 1C3R M E e
WO1IAR (BWKI12-2;K X1633cm) TH 5. HEFEWIXE &
L CHIRIO¥E L5720, D7 E L WIR CRERETE S
KILKE Z10EREE T, WEDOEEILELN
MR OWTICHERZH TR Y, HEREYITE =4+
FEELL EITHY§ 2 2 L dbhro TS, HEREYITE A
ka7 TRRENEZIC, IR Tk S, #LH
L7z BRI L, 5 2 i B SRE O 7o Tl Lz,
F iz, HEREMEE 2 B EGMIC IS X = — 73k (7
cc) ZEERELL, BEEEJ 5 IE Tu-channel (BFifE1. Scm X
1.8cm, £ X100cm) DM bITo7c. 6T, —HEk
VW TLL-channel (rEif&lem X lem, £ £100cmDL7T > 7
WEARMAPEDETZ S D) 1L HRBHRIUbIT - 72,

WAERE & TOWEIZ X > TR F = — 7tz
VW TO0-80mT & T OERMEAS Fie M & H ARFRB AL OIE %
PEFEBEAR G IE T OB S AR IFHRTE T L T 2.

EEEMTE B KEEROET
/NHTEFR - EEEEANR AR HEBRATZEEM (LR EEMER)

X 512, u-channel kR X ULL-channe iz DWW T2 7
v ¥ — ORBIEEE AR 2 W TEREZSIRIERE T &
2 H IR RB AL DR A Z NV —RIE & e L 7203 54T - T
W5, ZHETIC, 20mTETET Lz, HICARFEET
BWK12-222 7 7> 5 £ HX L 7zu-channellZ 2T, XHRCT A
F ¥ VHIE L XRFA X ¥ FIE 21T > 7. F¢iCFe, Ti, Mn
ICDOWTHBER B X OB IRE L i 2 (T o7 & Z
A, FebMnOMBEERROND L LbIT, Zhb2ek
IR BALTRE & b D D VWM 2R 2 & b o Tz,
XHRCT A ¥ % LHIE OFER I K OXRFA F v FHIEICD
WL, EHARRRIE T — % &L RERF 2179 & L big,
XHRCTA ¥ ¥ VHIET — % ZH W2 Wia Rk s L O
BHRIEE D B HE L TS 2 S A ZV—JIED T 2 R
N—=2avPFEOTEVA N L=V 2 VIZAWS TET
HD. Fiz, REBEMERE AT 72D, BEESLOFHEER
A (Verwey transition) Zfgil3 5 Z LN TE iz,
stoichiometric/efELARIC IV VEBRSEDMFEIE T 5 2 & AVRIE X
ns.

B R KAEZALIT DWW T, BRICHTED B 2T0044E TR
Al OKEERI200em) DR A DRI E IR 1T DWW TR &
W7z, Ali et al. (1999) ¥ X O'Hayashida et al (2007)
TH AR DRI R MR A~ R EB 2 5 2 &
MTE DA, ZHidShaar et al (2010) 72 LS HIN G
HE L Ty 5 Levantine Geomagnetic Spikes (30004F (% &
ANC2[ENC Tz > TREE SN TN D) EXFIGDI1T 5 Z &3
TELAEMERD D, T2 Lid, HYEFoMEkESE OIE
BRBF-Ror & 72D a2 T~ v hIVIRR ORSEEE R L O
G DFIZACRER T L Do e b LiviRwy, 2o Z &
BRI D 12912, %44 D u-channel3UEHZ DWW CEE I
EMDHT OMEREZHED TND EZATHD.
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RIRES 17A051, 17B051

MRFELE FREKOBRKIMEMRERA : T2 7 MEI Dabbahithiz

K4 - g (i) AR K& - UNKRS BT E R (R 14E)

il H29/6/26-28, 11/11-14, H30/3/1-2

LRI A AR MR £ GEFE= 7)), B B— Uk

€5 EA=N:0) B4 Tl 32 LV, ST ETefEEIC, Na, Mg, Al,

THRAE R D BRI IBAE H D fi B,

AR DBFSE HIXD) $RILESGET (B8R, 2) $kiifE
LEEAHEAOBR, 3) g oREEZ, 4) BReaEs
ORNIERZAL, 5) 8L ORIMAAZELTH L. 209 b,
DIZ DWW TIERITEE ORf3EIc X v BilEE T, EIE4000
mrb%i,cékm% KILFE S — 2 o 2 Tk 7 RS

EREVIETZ LI LV BEIOMIRESEE R A b &
1’% wffi 7z, LaL, 2) ~5) IOV TIERERHE T
BB, T THEREIZ2) ~5) IOV THLNICTT S,

(BfF S h B EE]

HBIRAAR D LLEHIBRIEIC 35 1T 2 HEREBRER - LEWTEE) -
SR OBSEME 21T 5. Fric8kibR s B
b D, BUKIEBNCEET 2 b DRDPNH 5T T
5.

(FIA - AREERES - BENT=HE]

s TUT N, mAE AR OSSEE (0. TMg)

a) 7@ EH50321-08 : SikFe’ T TH Y, T HEITHE
IR 7RI A b D 2% E L, Na, Mg,
Al, P, Captiaind. —#, Mg, ANCETeER 23
HY, KICEEROWE DRADRBEIND,

b) f%+150321 -22 : SikFelRERS TH Y, ThHMmTH

IIEHARR 2 AR B 5. 2K %ZBL, Na, Mg, Al,

P, CalSi S 3. iz, SIPAIDTEE LMK TILE

HAZ BN, RPN TV A Xkt

FRHER L7z Lo s, BHLVOEET, ETF

DB - EAORBERICL Y v TV &

MAHELND T &Y, ThEXFELTWS,

c) #8F60320-06 : SikFeRER D TH Y, TN HliTHE
@E*ﬁ%ﬁi)ﬂﬂﬂﬁf}bé FelZ & T3 T 1Tl 2 W I

HBAL, MR S5 EHRITR V. FelcZ LW

%m;tMn%r&%« Si, Na, Mg, Al, P, Caz&te. %

7o, MU ZRIER R L S W LB TP, Cadg Eh

5.

d) #BH60321-50 : SiEFeSERD TH Y, TSI THE

DSPEZEHAHEE 5. MolZHiim % < &£h, Fel

BLLU 7294538 — 2 B P L CaD A /3 % — v 134

D THEPL TWD 0, —H T, Calc BT PITZ LW,

E72, AlDEE IO =2 7 s 03 EHI RS L7

A%

b, Ao0REBIOSHTHEREZE L DD, T F 7 H
BOSSLEICIX, $ELEOEE LK TH HSiLFelThnz,
Na, Mg, Al, P, CannZxiLd. bE<EHFENDSiL
FeDOMTREMITITADOFER R LN, ELLPREER

P, Can’Z < &£ 5. Alﬁl@%*ﬁfﬁf R T, Ti
EMNITIEE A ERIEITE RV, PECadLmE TEhA &

D325 <, FHRHBAMR DI A H VD . SHTE Tl & Fell B o8
BWOBESFIITHAR TH 5.
CFET I VH, N=R—hU#H, T4 YY) —EEe

~Jg, a~F)IBVoekiiE (3. 2Mg)

FHBIRD-171%, FRED Y ¥ A N—J&, JGIRD b % IR
DEE, D> ) HEOHEN B 725, Si&Fen’EK D
THY, THUOWILHEPBEFICHFE TS, I, Na,
Mg, Ca, Mn23HO ittt &b, /‘\E@ﬁﬂ?*ﬁ:—ﬁ‘f
i, AIEPIIMHRRLLT Th o7, SitFe’ B EICEE
D EIE OB SFITHE CTH 5. NakCalde Hig, %‘i%’?
MRICEEND. MgdMnlZZ=h FhFellE efEalEk T
SN, BEEFTRZRS. FadiBaf TRt Eh
D3, RRCERImmER B O SRIA I R SRR L 0 5 T
5.
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RIRES 17A052, 17B052

MEREL BERBICHETIHBYOLMES - EEHEIHAR

K4 - B ()
e
e [FIBFSE 73 R AR

(AZREM - BRFINDHHR]

A AHE O 5 UL HERE Y I LB IR I v IR S 2 B
CREBIEN DY, T OBRE A E X EERE R K HELE B
EXHERIEETH VY, BICH AWM KEEE I FFR ST
wa.,

IODP Exp. 34612 T HAHERD HERER S V7R HI AU 1424
1ZBrunhes 7 v 2> 5 Thverat 7' 7 v o E TOBGEAY 72k
RBFEDHESL SN ME—DOHETH D, ZOHEIZRWT
XFHIBRZK OMNER{L A 23Fel b K 0 GRVNRE £ TTFIEL
TRY, BEOHEEYDL WHEFREY & O REIREN
7. FEiz, [MEBRKF OFelR bl & HEFEY DR RERH3FE U
Z8) 2705, MK OMn - Fefig{b) L HEREYI OMn -
Fefefb) & DFIIFESLCBEIEIZR O, ZoZ kick
D, HREYOEEERE 2 b a—LT 5 LRSI
ERE N TV TIREO~ 73 Z A TR &G
DASET BTz, MAFZE TIRU 142410 5512 31T % RGN 7
FUVTRIEDO~ 734 A b ODFEEDOEEDOHER, £
B, Felf(by & OREMEDMRIAZ RS D, ERMENY
TV TRIRO~ 73 Z A MRS NZEE, BEDOR
72 BAHRE A (U1425, U1427) o R O HEREY) OBk
SEEE L OB ATV, AR A ISR L T RSB O
TuX -t LTCOFRAMEREDIELENLET D, 20
S OBREEZHONCTHZ EI2LY, AREBORE
RN ER 252 10T W EREE T T 2 OHLR D ek
EH DB ZZ 1T TR WO O JRRFRIICE N 5 H)
M Ihb.

(FIA - AREERES - BENT=HR]

29 EFE X IIARZEAZ O THRED L &, Ul424A=2 7 O L
25mAE Kt L LT, 109% = — TR O#REE, HRERR
I, EEBWR, AAMKIEIEETTo Tk,

HREE () LAFSRRAERME (SIRM) X, RRK
FpFef b & [T < 6-8.5m, 14AmEPLZEITIEAMNEL 23T
WAL, HEREY P ORISR DI e LTz, Bigb
L 72 IR IR b ORIEE (Y ARMIY) D25, 3T
2-5m, 11-12miCHE 29 % IRk OFefe{bl), wiEE,
FIFNSR AR B RAL DN E WEFTICRB W T, BT
5ND L ORI NS W Z E RSP E 2o
fo. FlMEHEL L, WHEIPOBEIND X O REE
FTANTFE 5 BERERY e ME M Tl e <, B Z (L TH -
7z. Skt (Sfo. 1Ty S—o.:;T) 01J:%B25mé%%@.bffﬁ&< , E
IR U 7 DFEFUC SIS X 9 R EEEFIT R S e h o
Iz,

EREANZ TV T OE L D xau/SIRM &, R
K D FeRAb 418 BE o BE M 2 AREE L 7o fE SR, FEXATRL
FENE <yl SIRMASUIME DS FERD &40 5 E#2-3mD &

KMl Z1 - EEEMRATZ WERERA ¥ — WMEEBRIFETM #ER)
H29/7/13-14, 7/31-8/4, 10/24-27, H30/3/22
Chuang Xuan (Southampton University), (Ll 2 CRECKT), 1WA = (EFE=7)

YT b Fe b E RS WBETH - 2. —F, 0
THEE O AR BIRLEE 23N E < yar/ SIRM DB KAE 23785 5
NTz4-6miZ, FelR LW hsao 0 /2B B B 5 8
RO AL, Wi OMHBEBERITHAR TIEEr 72, L
2L, JIE L TS HEREY SR L RURREE SO ) 1] 45 D T
DKL F 2 E A TEY, HBOENT rmlSIRMIZZNLS D
PNV TF—=H L2 BOT, BT LLEMENN T TR
JEOREO A EBETETND LIRS 220,

T TEMMEANY T ) TREO~ 734 A N OFED
FEEZTERT 572, MRAF OFeELAEEDFE W,
FRRE, (RWW3E A4 L L C, first-order Reversal curve
(FORC) HIE 21T -7z, FOFEE, IR D&\ EYE T
HAER OV I VBB KI T3 ETH Y, EMMERZ T
TOREENDAFEMENRSZWCH D, XL T, D =EYE
WX & X O T ORF0NBIEL TR Y, KWE
EICRW TSRO DREETH -, ZhbDFe
AR E D E, O TEHED yarul SIRM TR/ IME I
YL, FeBR LWiEE DR EHE D yaed/ SIRM i A FEfE
Y95, 5%, 2H0BREEZ X VERET L0,
FORCHIE D Jig #e 2 > L A RRE & BT, Fel{bAom i
EERNEANT TV T OBEMEOTE R D REEATT O .
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RIRES 17A053, 17B053

PEFEE EXFEBLUARN-Y VI BOEEILT 7 5 BFOHEL

K4 - B ()
WS
e [FIBFSE S AR

H29/8/28-9/1, H30/2/26-28
FHE34

(ARBEH - BF SN DHHE]

ARFFE T AAREDIEE D HX—V > 7ifEE TOHEN
FOT 7T OO0, S HICEFFBER AL AT OWEER
R O, BRI DWOENL T 7 7
WEEERHESIT DI L ZHELE L TVD.

201 VAR HILIRE20164EFE & TIT, MREa THRREHE
vH—OREIFIAMZEE L TR BAL T —~ EFRCR
B2 AV D . A 4EIT20094E1210D Pexp. 3233— U v 7 fii
TR SN UL344a 7RO T 7 FREBHT W TEINS
WEATO . _=1 v 7 I TR S 227 FT (U1343,
U1344) ofEEI = 7Hh o7 7 @ EHZ DWW T, FESrkk
g (~20114F2H £C) LfEFEa 7TRANE L V4 —
(20114E10 A ~) T3 pmBL DRI F 1T DV THHT 3 &
Do TWD, AIZETIZUI344a 7 hpl19E DT 7 SR L
D OEPHEE D 4A5-63pumDFIRL T 7 T ki 112DV T, U
1343a Tt TX BRI D H 5T 7 Thi TR EEh
TWAE D ERBRT 5. BicU1343 2 7 R - ERT T L
(Asahi et al., 2016) (zxkt L TU1344a 7 OFERET V&
EEORSHBOFEZHEA LIS A TERIRK, KW
HILITHE DT 20,

K> dAlfred Wegener Institute for Polar and Marine
Research?™T - 72 i ZEffiES0202-INOPEX  TASEREF kit
BB L OR—) v 7 TRIES s 2 TR EHZ DWW T
X, BN, BN E B 2 105 EHR EE SR L
T35,

= 77, FEETIMDO01-2421 = 7t A FLAR eV L EEl o
RIEZHEME CHE LIS, WIRTOEMBZE I
R S TWiERME, WEADKILBRESZ D
NEEFDOT 7 TBUEEFHAL TS, ZHAETOKL
H T ADEITLTRIE AT OFERD B EFK LI, RS
TARYT 77 LEZONDKIUTT ZABROD->TER
0, WEREEOZSRR TR THOBEL-EAR/ 5T T
TR ENDE T T T L L BICERMERO KILT T A
DIFFEIC DN TR (FA - 85K, 2016). 20174 FE 1%
BB UGB O RIEFEHC DWW TR 22 K Il 7
A DFETEHFARL AT ZARE T 5.

(FIA - AREERE - B#OITZHE]
IODP323UMIUEI T RN TN— U o Z g s CHRE S
72U13432 7 TiX, 48 kKIUERI 14 &6 3 5 EH»
RS, U1343=2 7 o4k 7E259kmis & CHEHI < v izu
1344 = 71T1E34)8 0 KUk F 2 & L E SR S vt
ANTERE L 72, SIS 23R, AKPE, JRELH% 12250 m,
125pum, 63umy A X TERV, FEAEBMEIIC L 2BIRRB K
V63-125umHF A ROFEHI R T A N H T 2K TREE
L, BELTOBEMBEBIZEZIT>TWD., TOFEE, £
AEHZ KL T 28 LT ILMESES NIBA L TVnWDH Z &
EHER LD T, EPMA(BT v —T~A a7+ 74
F—) TKIWUH T 2DOETEMEIIT 2TV, BEL T
X7z (FARIEA, 2011 5 3130, 2011 ;5 HAIES, 2014).

HAR 2260 - SLIERY HERREERSE (FEMER)

Ul343a 7HIZAIET B —IRHERE L e L E SN B 7
7 g L HEElHiHole A, C, D, EfiTxtbENBb 5775
DBYEZIEIRT 2 L, U1343= 7 I2idB 2405 4 o i
W2 DT 7 FEBNTEL TWDS Z RSN, —
T, Ul3dda 7HICHTET 5 —IRHERE L I L HEE S T
577 7 BIISKER S iz, Ul344= 7 OEREMLE I3U
1343a 7N D ER—Y U 7HEOILEFE Y T, HRIREE
ZHNBEKILHE (B AF Xy IR, TUa—Ty
B, TIABEERE) PLILITHNLTWD Z &h
5, 63umI A XL D [/NZ VRS F TR g &9
b lizL7z.

Ul3dda 7 bR EN4E0omED 9 b, —kH
BLIZLEZLNLSEBDT 7 5@ 2R\ 22608 DEHT
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R L 72, ZhETacMan®E =PCR TDNA % H#iiig - |
EL, BEREOMRERZ AV TDNAD 2 B — 4 E =
L, BAEREEN Y Oa B—E R,

T 7 F AT ODNARREEIX, S1-7T158 + 153copies/g
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KL, A v REECRIT 5 5 b W _E O HEREY)
(Y2 TREPL HELYEICHTZD) Thd, v
Vo7, 187 v a it oX2@E L LT, 1T
Tz D 10ccDHEREM 2 ER B L T2, HiE DBIZRIZER L T
&, \ma Tt s —grE 07T Y2 NVEREEY D BT,
BB bR OERIC DB E L 2.

FATHIRIC L D &, B BILa DR E T 5 O R
DREERET DN PRV LN EET D CemOE T
HDHEINTWE, bbb OBIZETYH, ERREE
THUNN~WEEZZHFEODLZENTEL, 260
JBD% i, FATHRICBWTH Y v 7 D% L &
NTNDEZELHER L. bl oBEETIE, kLo
BIZMZ T, mmYoA XD )L hERBICS, kRN EE
THEBDD Z L 2B, ZOEBORMICIE, HE
st L CHREOWE XY b, HEEICKERTET Y

SV CBIRT O ENENTHL L BRA LT,
TV TR, ZOXIBREBCLEELRBLHR
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T aATIRFEES TV B IR O R E T, 20108 128
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20174 BE\CIIRE L 7o i 51, Csidi it S vz o
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%, LOVBEWBEL I N—3577 7 1+ a7ICBEL T
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Center for Advanced Marine Core Research, Kochi University 116



BIRE\ES  17B063

HEEEESR The role of diagenesis in formation of bedded sedimentary sequences
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A =,

(HREM - PFEShHHER]

The aim of the study is to understand diagenetic pro-
cesses involved in formation of bedded biogenic sedimen-
tary sequences, such as bedded chert and bedded lime-
stones. The proposed research plan includes a combination
of standard paleomagnetic measurements (to determine
whether primary magnetization is preserved in the studied
rocks) and rock magnetic measurements (to identify and
characterize distribution of iron phases). The difference in
concentration of the inert and redox-sensitive iron phases
between the biogenic fragment-rich layers and shaly in-
terbeds will be used to determine the extent of diagenetic
modification. Information on diagenetic alteration will then
be used to recover reliable paleo-environmental signal from
bedded sedimentary sequences in future research.

(FIA - AEREERE - ToNT=mE]

Standard paleomagnetic samples of tuffaceous chert from
the Arrow Rock locality (New Zealand) were subjected to
stepwise thermal demagnetization. Analysis of the isolated
magnetization directions indicated that the magnetization is
secondary (postdated the formation of rock).

Representative samples of the Arrow Rock sequence
were characterized with the combination of the following
measurements: Low temperature cycling of IRM (using
MPMS); thermomagnetic runs using the Curie Balance,
hysteresis, FORC and IRM measurements (using VSM).

Magnetic characteristics of the Arrow Rock sequence
were compared with those of the bedded sequence exposed
at Seiyo (Japan). Magnetic properties of various color
chert: grey, red and purple, as well as shale interbeds were
investigated with the combination of Low temperature
cycling of IRM (using MPMS); thermomagnetic runs
using the Curie Balance, hysteresis, FORC and IRM
measurements (using VSM).

Results:

Magnetization of the tuffacious cherts of the Arrow
Rocks sequence is dominated by high coercivity hematite.
Hematite is likely to be a later authigenic phase based on
the secondary magnetization it carries. Magnetite is present
in small amounts, and its characteristics (e.g., a sup-
pressed Verwey transition) are typical of a detrital source.
The Arrow Rock sequence thus unlikely to provide pa-
leoecological information.

Magnetization of the Seyio chert samples is dominated
by a low coercivity phase. This phase can be identified as

Alexandra Abrajevitch « 25 K5 KPPt BT ARFER GERR)

Myriam Kars (fiE=7), 38 Fls (BEART), hE —A (AELKRT)

biogenic magnetite based on its characteristic Verwey
transition and IRM acquisition signatures. Characteristic
biogenic magnetite signatures were detected in all Seiyo
chert samples, regardless of color. Biogenic magnetite
signature was absent in shale samples. Although the
absolute concentrations of magnetic phases differ, the rel-
ative abundances of the low and high coercivity phases
seems to be similar between the samples of different
color. Thus, primary mineral assemblage, including the
biogenic magnetite is partially preserved during the late-
orogenic diagenetic processes that led to partial bleaching
of chert color. Presence of biogenic magnetite signature
thud can be used to discriminate between the grey cherts
formed in anoxic conditions (no biogenic magnetite) and
chert formed in oxic conditions that later lost its color
during orogenic deformations. Overall, the Seyio sequence
rocks may be suitable for paleoecological studies.
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FAD3 Ba Fo In Fb 3r Ir
FAI4 Ba Fe Ry 3r Ir
PALS Ba Fe Br & Ir
FAIS Ba Fe Br ar Ir
FALT Ba Fe Br &r Ir
FPAIS Bz Fe Br & Ir
FA® Ba Fe B 3r Ir
PAIO Ba Fe B 3r Ir
FAMll Ba Fe B 3r Ir
PAl2 Ba Fo In B 3r Ir
FAM3 Fo In 8 Ir
P4 Ti Fs Ins Ir
FAflS Ti Fs Inm Ir
FAI§ Ba Fo In B 3r Ir

B L 7zBa/Sr XHRFRE b & BRI iV 72, BalSr XHRiiE
OSEEE, BEERER X OMHEHEREFZ (RSD) %32
IZoR$. BalSr X#sRE L ORSDIE L, 10%LL T & &V
BIME 2R L 72, BalSr X B b 13 2 RIF B 0 72 D D F
RIBETH D Z ERbhoTz., &168E O~ A Ihi{IT
X BB EAT o T RER, 120580 11638 Y (94. 9% ) 235H%
BIFTRE ToH o 72,

&2 A HHFDBa/Sr XERIRELLDLLE

SEBS  soay RO
An 461 + 1.7 is
Rnn 424 £ 42 990
nna 484 £ 24 49
FAl4 578 £ 212 4.0
RIS 3838 £ 14 7
FAL6 444 £ 19 6.6
AT 568 £ 17 31
FAIS 460 £ 31 94
nw 514 £ 12 6.2
FALLD 426 = 12 6.7
Il 497 = 17 78
Fn2 s £ 16 6.1

(£&®)

1-SR-XRF%Z V% Z & T, ¥ A I DRI O &R 4T
MRJREIC T2 o T, ~ A I ODWEITLEFRIL, N—n~A
J1 B B IR 0 B RIFRBIRS B 2 1) B SR A iR T
b5 Z LN BRI oTe. p-SR-XRFOTSETLHEE R %
PERIEITATIN L TRFBBIT DAL, Bk B B HE
JESE IO THITH S Z L Rbho Tz,

(5 3CHR)

(1] AFERER, Pr)iszz, KuanEl, Wi, #HE
&R e, 64, 867-874 (2015).

[2] Y. Nishiwaki, S. Watanabe, O. Shimoda, Y. Saito, T.
Nakanishi, Y. Terada, T. Ninomiya, |.Nakai: J
Forensic Sci, 54, 564-570 (2009).
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WA RS - RS RRUFEITZERT (M)

Aif 2 GRS, AH M ALEERS), Bk BF (ErE=7)

B S, R B3 GEFEDTZERRIEEM), Jui AR (BRBXF)

Ry fEE (ERLINS S

(AREH - BFESINBHHER]

IR BT T 2 BB L OB - £BR - BRI
DRERESEZ, TL— MERPLSET HHE T
X5, Avn—HENOCERKMEE TOLZERT D XD
=X LOHMFERIET I EPANROERTH S, TD
72T, b IFRTFESAT B B 2k O ME T AR 43 I e g
T % ML E _EWTE 2 %t 51297 - e EdREl = 7 o
ST EEU T, Wigiowtt, ERAERS, TR0
OEIPLFR S EZRA ST L, DIEEEO T E5 )L
O RETT VEBET D, Th D 2BEOIL A
AR IS D HIBELRI - ROFWIE - BREIE RSO, Rk
IR D IRV A - SO S B, SR & A0 ITRS
OO, Wifg A b =X LOEERICO72T 5.

AR B VI R A DAL AR & B A AR AR R SRR
%o CIWFE 21T 5. WikdaE O HARITER TOEA
TR R 2 L TR Y, RHEAOHEIMICHE S SroEE
DI FE I E Wi g O RERTICAIE T2 RARES PO
WS T le, —70, EME LWE T, ERicy 2—
KA ET7 A4 FOERIEHD OO0, WEHFEEicRsy
TUNNTAE 7 L—F A NRRAMEEIIRIEHERLE
TV, Eiz, WiV CREA O fF
EATAMDERPBELCTEZ ERHLNICSNE. T
OO EZSE 2, FEREE LW oo W i & Ok
B TERaT7TOMBERBIONER Z2/ERL, BHMERME
R ERNEDITTXRFa2 7 A% ¥ F—IC X DMk~ v B
7 x4T9 Z L THBHNEORKIG T v 7 7 A )V E ZIRTE
FNCHAELS Z L2 AN L5,

ARIFFEIL, 2018FPEICATHOND TEDHEWE ~ 7 7128
VB RERIE S O ERIIFE & L COBRBEENRE L, 4
DL FRA I HIEBRFFE DO FJE - TR ATREME O M) EIC Bk
T5ZENREEND.

(FIFA - AREHEAR - BONTER]

AWFIETILE T, FERE LW o Wt Pl & a4
Principal Slip Zone (PSZ) ZE < X 5 Il iz HR—
Vo 7arEeih o, PSZ (4L 3-41.8m) BLUF
B NETE (BREE 154, 75m) 226 - Z ekl 2 ERH L 7.
PSZIZBIEEE D D LI E S MIC =%, .04
HFEE L 7. MR OREICSH D8 s 2HWTHER %
ERLL 7. 2D OBER - R OBIE )0 bR TG D
BRHT 21TV, ERZENOETITOWTEPMAIL L 5 6k
~y B T E{Tol. Fiz, WERICOWTIEXRFa 7
v A= XD FELESN EITo . ZD%, Hobhic
FERARICY T v LR BETHEMRSNT, e

FERT), i

T

5 O/ INERXRD 24 i U 72 3/ NERSE DL R 20 M 217 -
7z.

EIMEEBIZZ ORER, MRS EWETTW 31T 5 W
B, v a—RZXT 4 b0, - B - Sk A
T AL E T L= AN, EHRAZ I L—Y
A NEEH, BELEERICI VBRI ZEES TH
5T ERH BRI 0Tz, FEME BT Tl A h |k
BB S Y 2 — K2 X T4 M2 AINTND
23, PSZTIRWIOF R TH Y, PSZH HiZE MW= iHE) % i
ZLTWEZ EDBEEFID THLNE o7z,

(LB T DOFER, =2 — RZ X T PN
D/NBTE I L L, CsoEENED SN, Z D
3 L 72 AR R 1, PSZ & TR/ NI TAEE o
BEATERELDDOTHD LHESND. ZOTHEMK
FLE I E S ISR E OLI, Csx & Teliilk L WiEs
LORIC I VBRI S L HEES NS, Sk
PHORER, Y a—KZFXF734 bO—HTRY ILRH
A N EGTRHERBO LN, N IV ABA FOHE
g, BAEBTIICER SNy 2a— K2 ¥ 74 MR
WTHRERICED LN TS, v a—RKZFxT714 hOK,
Tk, BUKEEIC X DR MRS, Ktk L 7R
RCsOWEMED Lo T LHEE SV D. TR/ NS HRL
{EEBIZ BN T O M LY OFIERFBO b, v a— K%
X7 A N & FERRICHEEBRN L OWARTEA &R T~ D
CsoENRETLHESNSD.

Va—REXTA b EETEESESC T O/ NEE A~
ALTHRIE, Li, CSiIZErEBE LN, ZOWMEROE
TRV, #EEL 2R OIRESREL O THROA T Y at
LSBWERWOERTHL LEZLND., MEOTHE
i, 2= RE2X 74 FOEIPL RS DA ER
FEOMI000fE L ETH D LHfEEESND. BiEDES &
TALE:, BfrEEWEEICET RBRALLHEL 2,
Va—RZ X T4 N EETWIESICTHA L iR
4.8X10'~1. 64 X 10'm° L HEE Zd, T DFRAEDY 2 — K
AETANPOLHEEINTIEMW 2. 78~5. 65D HIETL 1T
BE#ILIZEEZOND.

ARFFE T, B2 DUE DA I D B K5I W78 o 5 it
HICRWT, WiEEENCL D7 Ty 7O EZDHD
KEDWRE DREHEZ > TWZZ L&KL, IEM
B EWE T, WETEROAT Yo L <IET D%
OEHBRAKIER D b UG S T2k Ds, I8k g o PSZ
WO R BT, FE» D TR E TOWER 2 HER IS
WLeEEZLND.
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EFEONBEFIC L D5 KKCOJRE EHIC XY, HEk
BB LITHESRE L 7> TWAD. L2 L 20004 LA D 1
ROFHRIRDOERS, FoEORERIETORK T v v
XU DR - AL Vo T BERGOHEFICLY,
HER DK 2 7 AT HM AR B UAE A 27750 Tidie
<, KBER (KIBEESOIERB L) CERT S+
FHEAENEETH S Z EMER I TNS, #iEko
RUAEEE B KEAEE O L BCHHBT T 5 Z L IZLART2 B IR
I TV, ME LS A D= A NFARRARERE
o, s OBRFEOERIZ I Y, KEIEEI DRI}
BRI DI X D BB A Y IMB DAL DS, R
DHHREEE D KRR 2 2L S TRELE 2 AT &
WO A= AL THAT DRI RES A TND, L
L, ZOMGEEEEL 5 % i EIR O KRB Lk ITAR
Eraicit & Tnieh o iz,

HEEH D OTPEMMEICE Y, Ty I hREOME
HEREW L, KEBIEENAENCE A L 2K &L E) % L6
LT R[EEMEDSA S 272 o 72, % 2 TAIZE T,
201741 HizE > 2V TE R > Orogill, Olgoifhl TEREL L
TeHEE] = 7R (1 5m X 264) Zxt & L L, X#CTXRF
ayAFyF—, wAFEoY—aTel—ECLY,
W BT~ FEH O KEL B LS 2~ FER T — L
TEMG IR 5. 2L T, KEIREIOLE D i
FEDOKGIER 2/ L THIEBR O KUEE BN BT 5 L 9
IR a2 SLREICARGE T 2 FE 2 B & LTz,

(FIA - AREERE - BONT=HR]

AR TIE, 2 TV OWEHEREY 2 7 30k
O i SRR BRI & =R 3 RRE TRE A 372, XHRCT
OXRFa2 7 2% ¥ F— (ITRAX), < LFE ¥ —a7u
W= N THWEITo T, DT RISX, 201741A8
(2 v VR PEER O Orogifl, OlgoilHl TEREL L 7= HiH] = 7
B (1.5mX264) TH 2. SEIOITRAXEIE TIX, 0.5
mm=A7 v 7, 1EIS TiTo 7z, ZOfEE, Fe, Ti, Si,
Ca, S, P, K, Mn72 & DIeRITEHEALITHRIIG L 722 H)
PRI, 2055, Orogildfiih] = 7 EHOROG
01_450-60000f Fif#8M & L CCalR R EFT@m <, T
TRV e WS B REE RN A bz, BITIt L ok
BbEDTEZD L, ZOEMERIVKE L EFtosE
RTH Hdeglaciationlc G725 L Ex b, Zo%tw
T L 2 ERENRT T L OREE, FI6mEEE 23 115004F
B & 72 2 7o, HERSHRE 13H50emiky & 72 5. 2 OHERGHE
BV, SEATHFEORER L b EEHTH D,

F 7 Orogitl DY A = 7 30BF D F &K HNT A Y 32 B 1

BRI K (&RF), A 1 (&RKY), & Mk, Al e GEE=7)

(BREE6MELT) T, CalREMaEHENTE AL T
BV, TOFIEE THICFeCSORERHE KL Tz, L
WL ENRFERET NV EHEEE T/ ) - TR
KIROBEFFNAR LIRS SN DX VAT — R - A=
H— %A 7 (DOC) Lxtbt ¥ % &, DOCHOZER ¥ —
v L Orogiffl = 7 DCalR EEAE At L TR Y, Ffk
KHENC RSN 2 2R KUEEB DR, £ TV
O IR OBRBEEECH o L) BEBRGEN
FEERISH ST o T2, BULE, 2 DO0rogilod = 7 3k
HAIL. 5m T & AT HACHEMRGAE H OB 28 L, AR
EICHENT TR 2D TWDE L ZATH D, ACHELR
WEDOFERICEDE, FHLFRETLVEMHEETEN
VX, BRI S FEZH T TO T V7 NEEDBREEZE
&), FFICDOCEIAD L L e 2RI RBEEE Icxt 427 Y
T NEORREAB OIEREXDBHA LMD LR
5.

44 % Orogit, OlgoiliADAEMT ZiksD, KIGIEENE D4+
7 4= v PTxt+ 2 7 V7T NEOREY AT LS
OfFIA 2 GFERICHEE L TITE, SOl REZIERE
BEEICAE L TS FETH D, Z DO0rogitll & Olgoiififi o
INTRER DML, EERIKFOFEZEMIER L ORIRKFE
DL - BERE L L THEED TWD, £
5 TS B & Global Planetary Change #1Z HRRL 7=
(Katsuta et al, 2018).
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