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HEEERESR Diagenesis of magnetic minerals in siliceous sediments
Rock magnetic study of siliceous sediments recovered by ODP leg 129
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The main objectives of the proposed collaboration study
are to evaluate formation, modification and preservation
potential of iron oxide constituents of biosiliceous sedi-
ments during early diagenesis.

Siliceous sediments recovered by ODP leg 129 is used
in this study. A sample collection includes sediments with
various initial composition (clay-rich vs. radiolarian-rich
sediment), silica diagenesis stage (radiolarite, porcelanite
and chert), and local redox conditions (red vs. grey
sediments) . Magnetic mineral assemblages of the studies
sediments are characterized with a combination of rock
magnetic techniques. Observed trends in the distribution of
detrital and authigenic magnetic phases will be used in
construction of a model for the diagenetic modification of
iron oxides in siliceous sediments. Information on diage-
netic alteration will be used in future studies to recover
reliable environmental information from the siliceous sed-

imentary sequences.

(FIA - AREERS - FONT=RE]

A combination of hysteresis, Isothermal Remanent Mag-
netization (IRM ) acquisition, First Order Reversal curves
(FORC) measurements, and low-temperature cycling ex-
periments was used to characterize the samples. Majority
of the studied samples show characteristic narrow ridge on
the FORC diagrams and narrow IRM acquisition peaks that
are typical of magnetofossils. With rare exceptions, the
studied samples lack the distinct Verwey transition expec-
ted for stoichiometric biogenic grains, likely due to partial
oxidation of the magnetofossils. Relative abundances of
biogenic hard and biogenic soft particles differ between the
samples collected from the different drill cores, however,
there are no significant differences in relative abundances
between the adjacent clay-rich and silica-rich bands.

Contrary to the previous rock magnetic studied of bed-
ded chert sequences that show dramatic differences in
magnetic characteristics between chert and shale layers,
result of our study indicate uniform magnetic assemblages
of clay-rich and silica-rich intervals of precursor sedi-
ments. The observed magnetic features are inconsistent with
the current “silica dilution” model for the bedded chert
formation. More likely, the observed differences arise
during differential diagenesis. Diffusion of silica out of clay-

rich bands accompanied with the passive concentration of

Abrajevitch Alexandra * Z K5 Bl HIBREFARL  (GEAT)
H30/7/6-11, 7/27-30, 11/29-12/12, H31/2/25-3/1
KARS Myriam (fE=7), 8 Flsk (BEKRY), ME —AN (FEHKRTF)

non-reactive detrital phases and dissolution of biogenic
magnetite grains leads to the formation of shale interlay-
ers, while redeposition of silica cement in the adjacent
silica-rich layers creates chert beds. Potential redistribu-
tion of redox-sensitive elements during the differential
diagenesis should be taken into account in paleoenviron-
mental studies of bedded chert sequences. Diagenetic model
for bedded chert formation also questions the application

of cyclostratigraphic analysis to bedded chert sequences.
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OFALEY LR < KI100K TRERERAL L HlRIsR Y TR
M2 R30S, BRI IT50K TO. 4 AmYkghefE & F b =—
DFACIENT He T M < TV,

DT L =—RELOHACHEY) & 3V & s 38 &
L T, Wintenberger (1994) T#H & X7z, CuFe;S T\
KRR DR, T OFIE, 1L MK O BUKSLR
PHRREISNCHREITH DD, BECYNIT A Y ¥ 2—
NFIAL R THoT2bOD, BEL T, ZDCuFe;SAZirv
KRR DS & F AL (CuFeS,) I BEL T ENd. 2D
FEB) DIRIR. T DERIIIR D BN L, Fx OF L=—7k}
DFENEIEFITE EITWSD, Wintenberger (1994) 12
DI D A Z3T T =53 JGHIE 24TV, ARIRICIS T 5 iR
BEDORK ZMZE L TR, 74 Y Fa—s3FA M TiX
TUELNTHDELMOBLEPHANNICRSZ LT, 4
WM RO L 912 B L LTS, Fx bE%, FA
=—RED A 2R T — G HRIE 2TV, EREIREE D
BTN EZEZ TN,

Fhe, TRNETIEHREL TE2 LT, BHREOK
EREE D HTITIBN T, 50K 2> B T0K AT DR B TREKIRAL
EEDLNABADBREIN TS, b OZELOFEH
ELT, RBHZE END WL DD DFY OREARFE DK
BHEDTbIT-o72. LL, ZhboEBICHIETS
S Z W TS D E ZAERRHTH S, b
DI ERIE L Z DR AEEIEE ZH b5 2 L
X, EOMROERERE L THEHETHL LEZLND
DT, THHLDOHHHbED THTS TETH D.
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FIRES 18A017, 18B016

MEREL BE2000FFODBERIZE TS 3 RTMBTKFLLMBROBELEHEYNOERREADILH
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H31/1/16-23, 3/4-8

(AZREM - BRFShDHHR]

1960~904FEARIT 23T TRIRIFHE Z B2 8 TR
ERER S, KRKFLEEONNHMEEIENITE -
THERD DRI S Lz, 26 OFEHAGE
L 2B HIRE R T AICOWTIE, WLEEA - KK
BK - FEAKRTHDED SN TNWD, RIFETITIIS
IR E EBR AT O Z LIk - T, o5~ ot
Foa L &35 T8 B AT R 2 ST HIE S K A Ll
AT HAZERHNE L TN,

B EURHE, KB - SR B — T A
5 HARR K OHEEREN TS 5 MELENEE X VRS
NizbDOTHD, THHOHEERIZI000 2L Lo &R
IR S N7 Z 21T Lo TIER IR D B W BRI
HRLEE L TTWD Z DL TNS, b OB RE
XL CRTOERFELEH T2 2 LIc kY, EpfE
MO MBSO (L E LV EEMICE T TE S Z 0
FREND 1D, BEFERDPRMOE LT 'Y 5 4E
RHEEDTZDDY = LTORA LIS,

F 7 [RIREIC, S5 o075 i s U5 B SR TR o0 IE e
ORFEERE LT, MEZEHEEUSNOEE DR —FR
KDY A NI LIRS NI DX A T OFEHTR L
TEHHMBESMEERREZBEAL, BSoNmE/D 7 n
AFxzv I BERETD.

(FIFA - AREERNE - FONT=HER]

LR BRELER T B 728, HEEE HI1X20194F0
1H16-23H B X UBH4-8H DFt13H ICHZY, a7k
UH— O IR - EAREREGERE 2RI H L TA SR
ML T2, LUTICARBSEIC W TN L 72 ZBR O 5
&, TORERITONWTET.

DN EDN SR S W iR S e S iR g
VAV S F 4

HARICRIT 2 & B KERE T — 2y N OfRERE L
TOBRICAERT 5, Hofi o b il K8 E KR FIE O
EommE & B & LTe RR AT o 7. BRI, LR
THATTIICALE 3 2 Pe LR L 220 (B A=10H4d A1)
&R THICALE 9 T U1 52800 (BREF =101
o) 2 DERELS AT BE AR & s Rk L T
HOERFIETHD TH)I|— 2 —% (e.g. Yamamoto ef
al, 2003)] & MzzZ1—5 Y = (e.g. Tauxe and Staudigel,
2004) | &AL TE B SARE LE L, FMEOEE
WEHERT L LIk o T, ERFEOEMMEZREFTL
7o, EERT, RIEEEEM 2R U —E (B
JEHAFRDSPIN), 2 & —f/15r (BJRHHTRASPIN),
BN BEE (BJREMITDS-1), # o RIEMBERE 2
FAWTEEmL 72,

AL B - MREER A AR SUERTZERE (EIRBTSER)

RE IER OUNKF), &l M (ELERKRS), AR B GEE=7)

FERELT, RIWBRZORELICY s —EL2#EAL TE
TEENTIREEEIT48. 1£3. 14T (n=8), HLHEZEDEE 11T
7V SEEERA U CE T S IR EIE45. 3+4. 44T (0=3),
HINRZOLICYy a3 —EE2EA L TET S Vil
1350. 2£4. 7TuT (n=4), WELIZDHELICY 2 —¥EZ2 A
L TIEIC S N2 BB 1233, 7£6. 0pT (n=7), WHILI1ZED
BeIc 7 ) =iEAEA L TR S U EIT42. 3+10. 9
uT (n=6), FEILI1ZED 8y a —E2EA L TEITSh
TR EEEIE50. 1+5.9uT (n=5) L /-7, LD XL,
ZZFR CAHERKEICE T2 &5 2 5565 EO i Hi
KR Z L Ta D &, WHILIZEORE LD Y 3 —IERME
DO &R T USRI TH D Z L 3oz,
ZOZ &, EHOEOERFE W)Il—v a2 —iEB X
WZZI—7 U =) &AL TEIE U 7238 i s s Al
DEWIEHEEZEL TWD Z L E2RRT 5. £k, 556
N EEBRFER 2R T2 &, M)il—2 3 —EoK
DOEERTFERICONTIE, SODOEERTRER L
#4 5 L, NRM-TRM1 2 5 7 OE i 28K & v (ARMAHIE
DFHIMKEW) HEDD D Z &3 Tz, HILELED
TEcRT 27 ) B e ELIZo LERICT 57 U =ik
CEL T, BIEBEBICRW TR A En<3Th %
7, SEERREEAE LTV, 5% RO ER
Ak L CTHEML, XVEMARREETo TV TFET
»H5.
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RIRES 18A019, 18B018

MRZRER BAFDEEICEITHRERIEADOMg/Caz BN -BHHUROEKEET

K4 - prig ()
W2
S [FIBFFE ) R AR

H31/1/15-17
FHE 24

(B - B ShDHHR]

N O B Bido o[ IRk 2R b, 7% OMg/Ca
FEEAEKBETICHNOND., 2 E T350—2500
ERTO A AR IR ICE T 2 MRICE T L, BIEDK
=[Pk > A 7 L DAL X5 2757 RO RFRIZ DU
T, HAARMGEOHREKE OO KR Z EEICE T L
T&E 7. FBFGEIC &0 BB oMg/Cals, iEEDKIR
EERMICETTDTFHEELTHEHATHD Z EIVREN
7o, £Z°T, THIE TREEMT T O T E I
sEH DREHTOWT, FRDOMg/Ca’k FV o ERER T K
IRAETCZATVY, B DA 0> A AR TR MR 00 87 72 727K
F—AEELLEANLE TS,

2018, ZAVE THMTZAT - TE I HnB IR E
OREHTM %, *HE & BRI T S vz 28 o IR R
b & FEIE CHRHI S RT3 TITK T L TV D
KRB OB AW 21T 9. W bimmEIic>
WM CTHTRTRE 2B TH Y, A OEIFIRIC
BIE 52 NBLEIEO T KR ZE LD Z LB S
5.

(FIA - AREERS - BONT=HE]

AR Thi G & U 7o HhilskiX, $rik -+ B Hhisk,
fa ML, K ORIGEMSETH S, 2018F L, 20194
1A15H~1R17HIC, ¥ REmEAETIY+ B HER U6
BB NT  5 15 S 1Lz Cytheropteron J& B B D% &
Rl 6t F§ DG TR S 417216SS1C =2 7 H1 D Krithe
Japonica D% DMg/Cak Sr/Ca%, ICP-AESZ{EH L T&
BTEBL DT ZAT o To. AL A AR BN Ot~
SERTH OB g, EEKIR L EEMICE LT D7
B, Mg/Cal /KIRPHEZRTZ & ZFH L THO{LF
ST AT o T,

B Y+ H #ik TUX, Cytheropteron sawanense -
Cytheropteron miurense #3EAE$ > % FH T, Mg/Ca®
STt oTe. B BEAEREICESWTH L 25
T EEKIRZE) & B L Te B b 2R LT,

G OSITIZIC DWW T, ZAvE TKE - FoKEIZ
EHITRIER L 72 K & ik o B @ /KIR 2R ST Tz,
SEEIIZNETT —F DRI -5 722. T—2. 6MalZ D\ T
T 21T o Te. BRICOWTIERBEMRNTTHS.

KHEDORFEE D 2 7 513, Krithe japonica D1
72D EDRMR AL, MEILEI T 2T o7z, R
ELT, a7 FE (WBC2,000—AD100) B XY, =27k
o (FIAD1, 100LAF%) 1238y TMg/Cakbi3#927 —39mmol/
mol ((F¥33mmol/mol) Z7/RL 7z, —FH T, = 7HHE ()
AD100—AD1, 100) ?JE# T, £21—34mmol/mol (G-
27mmol/mol) LIRVMEZRL 72, T DOMg/Calt DX T4

W EE - fFHIRS: AT gERe 2R (%)

ZHMITEERESH Bk, 1993) ICHY 5. 2hbo
Mg/Calb 33 5 BHEIL, B B E OB T 5B &
—Z L, Koizumi er al. (2006) \Z & 5 EE# LA 2 H 7okt
BERORBKIRENE bR TH S, 207k,
BB RIT D K. japonica 5k DMg/Calb OB, *t R
MORBAKIRZMICGER L TEFHL TEY, ZHb 3
KRR IELE R & & b IS 0 B MR I L2 b
ZTIRIREE R E W E B X b T,

SHIIRERIE O = 7 SR 0 B RO A @ R n i AT
L, Stk 2 &M KEBELELE LT 5 TET
»5.
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RIRES 18A020, 18B019

MRRER EYREHKILCET 2 HHMER - sEHSFHIHAE

K4 - Al ()
e

LFEMESEEMR P4

(AZREM - BRFShDHHR]

TRUEISHERS ) o OBRREIESE T, 32 & L TRl & R
P75 ) 7 (MTB) IR ORI TH 5. AFRE T3k
WIFREEREEIC B4 D LA ORFFE 247 5 .

(DBEJR & W IRREERSE TUE,  BIEESORRE T /0 A S5 A3 5 7
D Ens, HERRERMEOEERRNELRD L E 2
bIs., HHMKRELEOERRETORLD, Zh
SOBROEHERH L, TORELZHIETD>TEE
ERTD.

(VWSS D IFAERCIERE MTBOREIC X D #72%)
X, AR ER EONERRELKML TnWd B X
BND. EMIERSEE W HRE T v 7 > DR RE
M2, SEIERFEHEOHEREY Z MW THGET 5.

(BAMTBDAREIC DWW, HEFEYH OFRML - EEAAHE
PEBIFEERETHY, TOBCHRMICEE S
OICHIERRAZFIHL WL EZINETEZLNT
. LirL, BBk - BuuEAOHEEL 2VRER T
2 YRR T B CIFEE T B e, ftkoT
FIIML T LB RV i 72, S ESERREICRIT
HMTBOREEECE BB L, A & OB 2 g
L, MTBDERRDMRIHICERT 5.

(FIF - AREEAR - BOhEE]

S B g s O BB S e R ks £ o 7 R
(MR15-E01-PC4, MR15-02-PC8, PC10, PC12) IZ->W\
T, NRAZV—BBRESAESF 2T, HARKRE
BEAVIITE Jo OB BEAS VR SEBR, JEIBIREME AR BE AL (ARM)
E R O DB ERRRIEMER 21T o 7. BRKFKRR
HEERTFERT T - 7o BRNSS IR 7R RAREA L (SIRM) JRIERS R &
HoO¥ T, AWIRRLERIE L EEFRESIL ORI D T r 7 v
TdH 5 ARMI LR & SIRMD & sked Tz, 35 = 7R (i
JE T EmARE) UT T Z D& L, EWIRREEIE D
BIEPHRD TEWZ B L7, 2/ &5 ELE
HOREHETEENICRONDHSETHDL Z LA, &
DTHERINZ., FIKE - HEOMILH 28 £ 2V
ML OFEMRERD D Z LITEEL WA, AW IRREERIE & e
RS D BIENEET ORI HE =R EHESH, 7
v — VR BRI A R L CW B RTREME S D B, £ 77,
FRERE T 30E O — I OV T, IRRRE S ERE 24T -
fo. TAVE TOWIED &K X 2R ARIRRE T B DTFED N
BILTWeiEHZ DWW T, HEX - BE ISR AT O
B OREMESER) DIFAE %, SIURBEL R OIRIR I3 1
D JERE BRIV TRET 5 2 L 2R ATh, FFiC
R RE 7 B I BUR AR 1B S v rdp o Tz,

R U 72, FEEBDEEOREHICRWT, Bk
W1 5 8 D EWIRBESRSE OB A S =4 TR T

ks el - KT KRHEFEITZERT (%)
H30/4/27-30, 10/1-2, 12/25-27, H31/3/23-26

B &N S B, B R EE D BRI (South Pacif-
ic Gyre) ICHZE$ SHIODP Site U13652 7IZEBWTh, F
RICEBNENIDEDL OO0, FAETHDL Z ENT
TICHEZNTWD, 22T, ZOBHEDIENY ZHER
T 57, MATHEREE (R ) R TRISH
72PA06 2 TIZHOWT, RENWSFHERAWT, MKt X
T VR, FRAREUACES R, & OFORC (first-order
reversal curve) DRIE Z1T - 72, 15 5 L7z FORCEK D%
(A=W R 8IA 2 753 “central ridge” ko & FEJR % 7971
SIEVERBKE RS IRV ) 525, 2 OUEEIC
BNWTYH, METHEmUETE, BUEEYICED 54EY
VRIS BEEE DB DMED TEWT L RS hz.

<V 7 b7 7 OBUKESBEALYEEA 51X, B
RO BESRIE ZVED EREN 7 T ) TRFEREIN TN,
BT b =—TRBECAELS ETFH R TR W,
SR AZFIRTEZ DAY v MIRWE Bbh,
RXY T T M D T D ITREERIE 2 FF D DI BBRER N, 2
DRI DO—Bh &3 572, FEHTE £ 1D S DR
ERITHZEZBMNE LT, KEBSRIEZIT- . §
ICE BT A NBFEET D AREME 2R L 72 s, R
TRARIRBE KA TR S 7R Do T,
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RIRES 18A021, 18B020
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H30/6/5-6, H31/1/7-10

(B - B ShDHHR]

201 VAEBRALH G A PE I R D 8 A LARE, i I g%
SNTCBEOEKEE OB AR L, AREEE O KB
KEOREMFMHICHRLTE S LI RABDER ST
5. LLRRG, A Xy NEBY ORI TEZL T L
LEEBITRWEERH Y, EimORHPKE <RI
TWa, B2, EtREEY PIcE ETh 2 En A~
v NBOR - IR, E & OFTEE ORI L o T
KRELERDIGERDY, BAMBOWEITHET D Z
EbdDH. THLRMESEEEL, R TIE, JEm
BEMETEEZ A, BB Xy N EEY 2R
FEREIET D Z i Uiz, BRI, (KH-omigic
BWTRINS Nz 2 7 OIEFERE 21TV, EBREIC
FoTARVNOBEEEZEIOD, 20 LT, RO
BLEDHT ATV, EBRZEIC X 5 A X M EEY O
DOFBEERGEET D, ZOEEICEY, ZHUETHIET
1To T&E T A X MNHEREW DR 7 1E DAF R 2 3T 5
LZENTED. I, RFEOREIC KL > TRED
B AV O XY BRI IFER L S, B
BV IR LFROMEICRKE SEBRTE 2 Z &2 HEE
b,

(FIF - AREEAR - BOhTBE]

SRRSO L, 6H5H, 1HS8H, 1HIHR ICCTH SR
WEE 2 L IR OBIR 2T o7, 3G L U slk
EARVEE I AT & IR T TR S Tz B Th 5.

JRERPETTL, R ic W T Y 7o T 5 —
R L CTHRR R AR 2 BRI L 72, 15 S v 3R
HHICRBNTT 7 U RS FIZ AN, FEERIHAOHT
FAHCR W T —EHMRE L BICEma T ¥ —IT
FHiAAE, dbiERE T, 17THAICHA LB K
B BRI K DHREHEEY PRE SN TWD. RIFSET
I, T o1 O HEREY) & = o —ORi D ERHE (13
AL DEKESE) ORI 23 2728, CTE{GOHRE
WX DIEMRIERIR 21T o0, T OREE, MO W
BRI & B2 BN DGETTIE, 17 OB HEREY
ZRIR TR TH 2 LN TERD - 205, CTHI{ZIC
Koo THINHERIY 2 T8 5 2 LN TE, Bko#i kic
B2 X 0 itimie Bl 252 Z LN TE R, 18 oH
WHEREW IZ DWW TR, CTHIG N D # OHERERNSE 2 3512
BT D Z ENTE ., EERC, EEEEHCRB W T,
WIR CIIBIE TERWKILIKE OB EZRFET D Z &N
T&ET.

EE AT T, BAEIUKE D D Wik & L TR
AENTWBERIZBWT, v—4& U — o2 H
U 7R — U o 70 X 0 BRiRHERE Ak 2 B L

EEI HhAC - [ESIATTERIFEIE NPER TR S

w R—8, IEH R GERENRA

FERT {EWTRE - KILBEZERRP (LR EEDTER)

JERT), HEEF BhAL (BUIKE)

. BN REHNY, a7 Sy ZIcAnG R EE O
RET, HEBESRN WL S IEEIoE e T
BeAiate X OB Le, BUEHE, —REICEEREER O
AETHRELIZRICEH T Z—ICBLIAALE. &
HEYRETI, PEERICRIT 2HEERE,S, #EK
TAEM O g P ICEBR OBEHEY PRI TS Z L
DI LN SN TS, ARIFFETIE, CTEERICL Y A X
v N OB R REE L, TOHRBEEAER T2
LT Ko THEHREY OFRE A 7c. 227 SK2018-02
EEBELUER, BB VWEIWERE TN
BA Ry NEFEYONLE A RFET D T LR TE 2 (RE3.30
m~3.64m, 3. 75m~3.78m, ZEZ3.90m~4.03m,
BEX4.18m~4. 20m, 4. 51m~4. 53m, 4. 86m~
4.88m, #EX5.04m~5.10m, EX5.51m). £z, =2 T7D
X6 40m~10. 30mITHLYB 0095 Z & bbbk,
TIBH DA NHEREMIIE, BARR 22 BT ROk
R EDOIEERTERT DI LN TE ., 4%, ER%5
B AEYFNTE LA DR T, BEHEREY OEE
2T TS FPETHD.
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BIRES  18A022, 18B021
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H30/11/20-21

(B - B ShDHHR]

WEITFAE L Tc BKHIEE O Fosk 3V EEHER ) TP I R
P —eH A L THRINLTWD, T E THALH
OHBELFIKTH — XA~ AW HEBREOHEE D
EDONTE7Z, LaL, Mg 7 7 oMEREICEL
T, BURHEREY 2 W eI E e T 273, IRHE
W 2 O T2 BNERTER BT WD, AIFFE T,
RERPIRD> B B [AJRIC 23 CTHREL S A7 g EEHERE ) 22 F
T, HEMY —E XA b O L ERD SRR T
ZHBBEZFALNCT DI E2RAD. Tz, BH0
Te HUFE B I A B HERE ) > DHEE S otk Ltk 4%
Z L THE N T 7ICRT 2 MBEREORAN SEMEZ
I

A2 BEHE AR ZERR [ EBL] 12 TRERUS# A0 =2
THREITH D, WIRBIRB L UOXMCTAF ¥ v 2/ 2T
Z < OFEHZBWTIRE Y — 4 A MRERENTEY,
INHDH —EH A kiZStow and Shanmugam (1980,
Geology) THE S NI Y — ¥ A b OFFEE —F L
TS, Fiz, (LSRR - HERICBEL THHREE A L
THEY, ZLoEE» V< b BRTHEHOMBELH %
HLTWLZERDPY2DOH5, KHFFRICBNT, H
FEREE - LSRR - WEEIC D%, BREXY —E XA b
DORELTEIOBRETITO 280, il 7 712
BB OFEM R B2 T, REY—E XA
N W BT OERIC OB D L EZ LD,

(FIA - AREERNS - BONT=HE]

W TR ESNZ2RO PR F v a 7B DWW T
XHRCT A F v U RE 21T - 72, PCOLIZSmDFE T, 19
JBORFLY — XA NERFED BN, ¥—E XA NE
DFAEITKI30cmHfE THEH—E L TW5 5, Mk e
DOEEIFZ—ELTELT, HEHELEEORETDID
DO HARHAPER L O ETEEA TH D, HEFNIZ20cm/E D
TRPFEETDHIZ L, BIUMmLAEIZ 7 v — 1 LT
5 ENnh otz PCO2IFImD KT, PCOL & IZIZIF
—HE TREESNEZLOTH S, XBCTA X v VERIC
I, ZERRASSEATED Hiva 7 A3 5] X L S iz BB 12
WML, S5mPER T —A L L TND I RS Tz.
PCO1 & DXL X VAR E OFELNTZH S Z4i7E L Creare
JEF DI TCIRAIRE /2 2 & 3y r o Te ARBPIEVX8 A D43 #1
AELBMBFEIC I VT b DT, SHHFDO I TITD
WCIEHIGEE OWFEHEIT ORI A IC L W IE 2 EE TE 72
Dot REREICOVWTIE, AEEETOFMICLY
5 DAVICHEREREE - (L AAERR - WHEEICEE S &, JEE 7 —
v A A bR O FEDITRAXIC X A L2355/ & CTE
ZHWD Z & THEPOERSETITAL T L, RHUNT

B 7p o2« BOUKERSRE Bl AR A 7eR (LR34

A —E GRS, Al s (BaRe)

LSRR L CTIE D RBIRIFREHC L > TRARZ Z &, 125
WTHRRRSICTHE Lic, £, 201945 O HiEka
ERSFHEARRICT, REFRFHOKEZHEEKL
([HCG27-P02] Mk & — & & A M L DFGHE - 7 7 HIFRE
VAR [ U 7o BERREAORIFZE) .
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BIRES  18A023, 18B022

HEEEEL T IIEREESEE, Chandmani UulEtk it i &k 5% 8k R 0 B R BT

K4 - BB ()
W
L [FIBFSE 3 AR

H30/9/9-13
FAE14

[(ARER - BFESNDIEER]

E VAV BT AL E 3 2 $kFE1L T d 5 Chandmani Uul
FEPRITEIRE & L TER25MUT N 2.0, IMtO SIS L O3t
SR EDI, B L AP EICEE S TWS, ik
RIGFAENRBI — 7> 7 ) 7R o KIE ISR L,
J12 7 ) TR — % ENCE A U I AE R E & sRIK B £
EHTLHBUKILR TH D, RILRICONT, THETIC
LRI 7R R R FEITAT DI T WS, FESRIESR & 2
e SN TE R, A IIEEIREITED 21T
DN R =) v 7 a7 6200 BHE EDEA - A %
AFL, B=F - uaid, B - BfRkEE o2
0T, EPMASCIU G G XA 1 X B 84 DAL 2047
BREEFTOTND, ZhETIELNLERTIE, 2b
VTR 7R SR 3 b 7, RIS L NBARE I 43
T 5 A PECIIALERA RS i L, AL
VML FERIR DB A TICRT DI EDREI NG, ARL
RiZE v I VEZFEICHY 5 F 2R S (main
Mongolian lineament) _EIZALE L TW5 i3, SASLY) 25D
noZlipl, AR THRE SN TWSHIOCG (Iron
Oxide Copper Gold) BUSEER & DI DALV, KRELK
SETHHMHAEDEIT T BT, FEHEYTHD
TEEREE I Text G2 & 35 BEERER I PED N DI E R 5 &
TEEREE DO BE SR IR EL D> D BESRIE S A Rk S T2 B85 %
ST L, SRRDRKE Z w5, AR H OIOCGHHE
R & ARFLRDOILE R 2 A EIEFRICESESHERTHI LT
SLIR D R & fiEIA 5% .

(FIA - AREERS - BONT=HE]

Chandmani Uul#kfLPR I3 > 2 VIERFHEEIDornogobi i i
HY, FHIBICHEEICES Y =7 X v MT X5 Tldermeg
B L V'Gobi Altailt3ll 7582 3 2 BB I AE 3 5. JLRIE
Idermegtit Bl 24 Rk 3 5 B HIFE AR SRIHI N 7Y TH
DShar ZeegfB IZRNIG L, [F@ 1322 LA E KRR X D Ao
TW%., FEERICIETRE—%L > 7 7kl o6 R POk
AR IO EDNEAL TW5D, LK IZSWS —NENJ;
MHCHI2. S5kmlICEH. D 4347 L, £ Z100~200m, J& =10~30m
DN DOPDO LY RRFAE L L THROEND. FEEEED
ZIEE KA OB ASEITE L < BUKEE 28
v, BV A N —REAE, BREATRRBIOI Y VLA
BN RET D,

S IREERGE 2 X TR GE & L, T ORI e TH
FRALR X OV SN D, REEREIZIEIR D BT D
3 A TITHTDHIENTE, b)) v~ v o b A
A N GRESEE & L TORERIL) , 2) (LA BHs
TR HEREERSE, 3) BV 7T U —IRTEEREE (o 7
FRILFE R DOELIR) THD. ZhbDf TR EETI D
F~y a2l NS BT, SERERICE > THIRT 5.

AL TGRS 3 X OBREEA I b D EEFR ALY
DOEEZFINARE 204 LT, SHralB O HEfIZ LT o X

OB ER - R AR ()

AT o T, ERSHRL DS DAY, SA kO
PR 2 FVERBAMEE T T &2 0 H L 7223, Mk T
B DO THYOME TS\, A HITR TR CYERR 5
BENNEETH B 720, LLTFO X 9 b iz L v §iy)
DBEEAT o Te, AR D SIS A & A/ U ek T
L, BREE SR 2 W TRESRIL 2 0B L 72,
F OB RBBHIEREAIEIC L 0 %> TW A RESRER X
OF IR VAR CIEE U e, BRI I ekes, 5560
P72 L OB E £ D DT, FARREIZ X VL
P o VEIR U BRI e A R 24572, Bk &

ST L THBEL 728, R KFICBWTHEZES A
EHWLY vb RFEFHL T TCO,L—F —MEIT LY
MEL, S X R L 2, i S ERIEE
B AT EY R ENEIE ZFCOH ANCERL, BT
RERICHA LT, BAKFEWEa THRAIREE 2 —
TR ERAESHT S AT AMAT253 %2 VT, F 2 7L
ALy MEIZEY I T AEICE A LR L 72COH A D
IR RNLR I 215 72, DT ORSE 2158 2 721, 94T
k& R OALERIC 10 Y U 7o A vERUEE (NBS284 %)
D555 ILTZCON A DR FENLIR L 23R Tz, ARFIE
THOLNIIEY OBFRRMBLIZLULTO LS THD., <
a2l hA b (6%0=-5.9~+2. 8%, n=47), HIEiE:
B (6"0=-3. 8~+42. %o, 1n=6), F% (6"°0=+10. 4~+14.9
%, n=11), #EEEH (00=+3.6~+6.6%, n=16). Bk
P — A AT ILB R FAR S IR D Theb K &
Kb AGHLEELTHLATEY, ZoMAaHbYE
PHVEIREEF & L TR 2. AL CLI6ME o ikl — 1
BT HBFIHFEET, FNARIEE & L T218~368°Ch3fG
bRz, 209 BAXTIFKB00CERL, S0 iR
FE L L T300°CHITNE 2 BV D . ALK ITEVKELE T H
D, SEMOULEACEE S U e BUK O EER RN R 2K D %
ZEMMTED, BHIREZ300C L LIa, DAk
B U 72 BUk OBRRRILLIRLLIX, ~3 27 hN1 bR
L OZ D DO RESRHE 6°0=42. 3~ +10. 9%0, FFLH"0=
+3.5~+8. 0%, FEEEA 0°0=43. 1~+6. 2% & FFEH &
1% . Chandmani Uul8kHL R SRR S L 7c MV BR B 2 & 8
T5 &, ERRORMELEZHE T 2EBUKEROERE LT
~V TIKIREZLNDD, BEO~ 7KLY LB
FRNEL 2 H T 5KOBEEHBO bND., FRICHEEEA
L—ID~ 2 h A N OAERKITIE L Y BWERZE[FEIAT
k=G T 2EKPE L L, TOREIIRATHD LR
bhs.

Chandmani Uul8HLEK O pRRIE, R THE S TW5D
I0CG (Iron Oxide Copper Gold) $LFR DA 724 A 7D
—DMYT L. Thbb, AREEITHRET, &Y
P AN —RREHEBIOH Y U AEEHEDER S, R
BRIL DN TE IR EAL R EE CTh - 2. SRRTERRICEE L 72
BUKDOEFITEIC~ V<K T, KIKOEELEO LD,
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MEREL FRABEORREDNAIZ L 2 ERBETICET S HEEFHNHAR

K4 - piig () M =FE - BHERT RFERERAE Y v 7 — ()
WFZEHIH H30/5/14-17

LS EEMA R Wl (RRERE), M A4

(AZREM - BRFShDHHR]

HWERIEE(LIC LY, V7, Vo ~SoRaEOSMmIT
RELSEDLDLZENMTHRINTNDD, ZORHIL - &M
& TR EE ORI R B AR I oW T,
ZOEME DT n aFOBEBTE AL OBAWHEYE
BYHIcE-> TWiRned, ZHE THoBRELR
TWiedro Tz, ARBIZETIX, BEDUERELEY O 2 At
DOFFEIC A% T S N5 HEFREY) T OBREEDNAICE
HL, HREYH OBRBEDNADSRASEE A 2 ET D
HheE L THAMRD 22O TH LMY 5.

IHE THREYHF 1 GIREDNAZEETE 5 Z & idb
PoTETNWBEN, EEPCRIZE » TERE I N/ZDNAE
2> B RAFEDOEARE ZHEE L 72132 2. R
L LT, HEEYH ODNARIMEEKIEE L LT 440
BB P ERETTE D X9 R Tz 2 O O W HE
RPN HICUPFEL P Z ER—RIZH S,
HEEEIY, BIEEIRED 2 OICAED S S P HERE
W 2 RIS ORI = 73R b A U VO
23 AL, @mEI000FEMOMEIAEEEE LT Z L
W) L7z (Kuwae ef al, 2017). Z 5 LizA U S FE{ER
BOHEFEY)FEERIT R THBI L 237 <, BIFBIEA T v
¥ ODNAR & R OEEEHZES) & 0BG Z2 BRI G
TEX LM UL TH D LT o TIV., FE29FEE DI
FEFIAFEIC LY, BIREHED OO Th S 754
UL~ T VOREDNAZRINT 2 Z L ICiEIL, Ao
MEASGEE SR DB TTICEREDNADH T & 5 wfethE R R 2
T&72. LrL, 6EJEEE L DNA & O HEHBEE) O xtis
BAMRDSREARR T, ZAuiddfi & Rk, = 7B AR DDNAT —
Z T, ZERIRIC /N T Y F 3K E VWDNAD LR R D 221
Wk R DXL N L AR L. 2T, AR
T, FilchliFE a 7 REEARO D 2 7 F AT -
<7 Y OBEEDNAZ ST L, HEFEY T O BREIDNADSHED
A SEER B OHEE IR C & 2 RIEEME 2 B D 2§
5.

(FIA - AREERE - BONT=HE]
AHFEFFRIL, SERRS04ES HICERE L 72 IR g I AR IR
HEHZOWT, BB 2 EBNIEREHBE L2 L &2 H
Bt L, CTHRE, MSCLIC X 2R, ITRAXZfH - /-
TCHEBEERIEZTo 2. TORER, AEF 12t D/E S 1emih
To~AF—A 2 FEBMCI8=2 7} UBG18= 7 i kT
BAEL, B Z4-5emDEvIIC K S5 B ABGITIRAET 2
TERbhol, ZHITEY, HEROFERBIEERTH
ST A X N BOEREE > TDNADHTH 2 7 53k
FERTTIVEFESLL 2.

SKRD T T T 4 —i B R O3ARDT v 2T Xa 7Rk

ZlemfEIfE TR T4 A L, 4emiIlE D fE 5 FE T & PCREE
ISV TDNARE 20T LTz, ZOFEE, BIFE O
JEHERED OFEIRRE D DIBE TR E oD~ AT, B
BIFATY, =TV L WolzEOEREDNAZBH L
72, 2T XV, AFEODNAMEZEI00FEICH T2 - THERE
PR S R, 5 O O EIREZEE) O I S HERE Y
RIS ERR S N TWD Z L ZH L N2 oz, &
DIz, AEIER L OBBREFARCLIA, ATV
TR E R OB R L OfICE BRI 2R, <
TY TSR AR MBAERTIERbhroT, 2
DT LD, HEREY T ODNAREE T AE O IR &
ML TV B ATEEMESE N T L NI L 72,

INET, W~ 7 v EY oI Aails 0B
Y IR LB ONTER L PHL IR TELT, £
HEEDIT & A8 OFORRENT =2 Y VT DWRE LT >
EUHINDL LD XS REERCHRAEE TICW o 72d
23, EOREINEILOMEHICET L TWD Dh, WETZHE
WCEHENATWD, RIFFEOKERIE, Db bEiEHER
HFIEBREE CIIDNAIC X 5~ 7 v it Ay O R BEE ) iF
BHCX B FEEME 2 RIR L Tz,

UTAE, HEFEY) ODNAFENTIED, WEDOEYFEOHE - R
FEOREEMR, EMEEIEEEHT 26 Y — L ThD
Z L ETRTHINEEICHEM L o0oH 508, ERER DR
T5 ETRLVEARNRERTH D [FER - BEE 2
RIACE Y =)W 5 5008 90, THE THEID
DIIHFE L R0z, WFEE DI, FBRRE R QNS
&L HEREYDNAR ORI T — 4 20§ 52L T, &
WE THEDO D T L INTE Do e HEFEWIDNAFRAT L D
TEE - EdEETO Y — L e L THRAEZHEID D 2
LINTE T, A5, WHEOK OV OWKICHFET 28
FERE 2 OB LAV D Z LT, ZhE TR
Th - Te~ 7 v g EYEERTEE O R IBIRE O M 3B Fr
hb.

77 Center for Advanced Marine Core Research, Kochi University



BIRES  18A025, 18B023

MRFEE I FAETLIPERRICLI-#30Mad i ERIEHE B DR

K4 - g ()
W
S [FIBFSE I3 R AR

EA BZIN - BT KRR (MR LE)
H30/10/1-5, 10/16-21, H31/3/23-24
il e GRAECREE), AR = GFE=7)

Tesfaye Kidane (Kwazulu-Natal K5%), CfE 88 (MEKERSFER Y hT—7)

(AZREM - BRFShDHHR]

I A ETERAKEESARX (LIP) &, 7700 -7
FJET - Y2V T L= NEHERAPL R D ZEESA R
TOKESZNCEIMR L THET IR £ 72 IiES) T, =
FAET - A4 = A K60 T km®, HIKAYIZIE2, 000m %
Bz ESELOREBE L TOML TS, kol
FHEMR - IR EE T ORFIED B, $930MalZ #8077 4FfH
EVWHEHIMICB E L KILEH TH L L EbNLTND
(Rochette et. al, 19981F 7). DB D725 T D
JEEE TR, HIERREG 2B & AT 5 TR O x5
Mchs.

% Z T, =FF Y7 Lima LimoHt D ISEUE Tkl &+
(L, 30MatE DI BkAE; 258 (5 AL+ i) Z3RMIci] &
ML, TRICHES K = FF E T LIPO IR E T &
EL, OB WM E2FEET 5D E21T-
TWW5, T ORBEHEE 2 Y ol MBS 8 R Ic X
Y, 30MabE D HEZANE & A 2 R — )V DOWET - EREE
E~DERS, BUIRTIERET — & B nilr R O
EM 2 SR EOEB ZH LI 2 BEMICRA S
T—2 OREIHFETE B,

(FIA - AREERS - BONT=HE]

IHE ToOFEF AL (14A036/14B036, 15B056,
16A022/16B020, 17A015/17B015, 18A025/18B023) IZ X
DLLFOZ ERHLNE 2oz, ISBUEFISBHEN S5
DAV B TE 72 W MR R T ALV R A B 3 — 1E — 3 D HiR &
Wk D2 Z7~ L7z (Ahn er al, in preparation). %7z,
S0REYE (T730E) @ 5 LATIEYE (T47308)) THx iR
TREE, 40/@YE (56508 @ 5 HL28kEHE (313Kl Thxtdr
HHSKREZ RO D Z EMNTE I, 2RO, A -
AR EIREE DDSPIN & BUHELF 2 VTR LI b D
Th D, WA OB ONE M IIA174T T, M
A Ik DO IRAE DO HBEKIRE DO DREETH Y, 7250007
RO HEREATRE (Yamamoto & Tsunakawa, 2005)
X, WEEFEMOEMNZLEM (Tauxe er al, 2013) &
FRETHLZ LA LEZ. £z, Er62FEOIEM
TEIR A 8 O FE O SR B ITRI5 o T CH AR IR = 8 0 i
LN THEICTHW &V BEREWERBE LT,
FUWHLZ D &, LIPE: FER ORI 7 g T i i
TR DS A 0 K L, LIPHE CIEbbigiyss <7220,
MBMEZEEN S B 2 53 T SV 2 WYL HE W iy iR S i
EERL, EETIEHEOER & K3 & 9 Ekeny e
FERPELNATVWEIRHTH D, THREDE EHI30Ma
OMERFEHZEE L TS T2 LA TH L L,
JEFICHEZEW., L L, 20T —% OFICIEERICHE

L TWARWERED B S BT DIRN T — 2 2MEA
LTWAREEMEDRH 5. ZD, HHIA - A A
EFREITH DR FFE L VSM & W/ D /8T A —
& — (S RIOILFEFIA TH S L 72Is-THIFRES, BEICHIE
FEHTHDE ATV U RAMHR) & AV CERRICRE 22708
PRI DMIERD L. ARl MKRFEE AV TR
DHEATV, a2 B E DRI Esk L - BUk b
TR, FiIRTHEA LARPRIEL TE Z 2 IKIER(LIC
Lo THEB U TR AR < L WO 1EERTT-
oo LanL, 2O, Jeal L7z TLIPH P o WifGtE o
T T C vt Mg SO0 B S AR A 0 SR L, LIPHHES T
RS < 7220, FUWERIEZEB) 23N B B ¥4 T UL R
ISRV B R BREE 2R L, EEECIEE O &4 0
BT ENWSHEANIRESEDLRNE NS T EAHEAL
7o, Lienio T, BIFRETHE b7 — 2 I3 BkELS |
FTH Y, WEICKIZ0MaD HIBRG B 2ME T TE 72
LHERRATT T DL M X UMM RS TR B S E R
REEDRAEIINERICHFET DD T, SEEBEPD
3ELL O MBIABRE T — & 2152 72, RT3
F O B R TR OB A2 T > TW LS FETH 5.
RAMITIE, MR OEGR B OHEE D D H O H
BRAME OXHERE A HEET D LW O TRED D EHFIEEAT -
W5,

ELDD L, QT F A ETLIPOh RIS EHE DT
PEZFGT 5 72D ORARER T — & OHIE - B, O
MR FRE DS RHEE TH - LI BB EOFHRE T — 4
OHEEEBRR - ERRIL TR Y, #FFEITIEFRICHEA T
W5,

Center for Advanced Marine Core Research, Kochi University 78



RIRES 18A026, 18B024

MEREL FEABKRZEILTIBEMEANOMERZNEN L BEME OBERR
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5.

Bl idbE b, W E SR S8 TIIXRF, ICPEIC X S
BRBR BT/ E o TWBBICRZ TS (Z 2
TIHIBERZ LB 2). Bl s m 0B g s
2, TOMRENE R SIS 2 (2 2 TiRen
LT D) Rl BRI RLND. RIFFETIE,
mEHa TR H —OEEBERHEL T, LEFT1I~10E T
A —Z —HN OIERHEREIZRIT L 0 24015 2 3B,
oz, ZoBEWREEIC, JERELV 774 v F—F—D
IEMIEBIR 2475 2 Ltk b, BERRREEZ 2 WER
xR

IV EHT TRt o B TH 5. B - i~V 7
FHEEPNIIATE OKEEFRI5500m), L A2 WEKIE (=SSF)
PEF L=— (L AHV 6KDive 1365% o i fifi 4 THLHR)
BLOY w7 ) A4 (6K1234% THRE) . C : HEZEY S
M OKGEAI1100m) FEv v w7 Y B4 QGREILTERID. D
S B IR B OAL A AR 7T 2R » b KIS AR
#l (6KDive THEL) .

FILCTAF ¥y F—Ic XV, Fo=—, HE, HO%0
BIRERADLTRPT, ARRERPELNOOH 2 HH
BRICRT. 7F ARy MkLUESAREFICE~ > by
B DORESCRERR SR IN. F L =— DN
IEDNEIA U 7223, BB D Fam 1T REIEE. W, TATSCAN
IZE Y F A =—DIRTTARARZEA L OB Z sk 72 O
FEHERK 201720R). v my U H A3k 50 & ZARET
NEFERIT AR B,

(FIA - AREERS - BONT=HER]

P LR (7) $Y /0 AT 4 By 2T 5 AR
£t Aquilion PRIME, Focus Edition CTIE{§ALISEE D
PR EMIILLTOm®mY Th 5, (7-1) Scanogram (2YKIT
FEEE ) TIX120kV, 100mA, EFEH=IE52 THEE, &
I EICH¥EST S, (7 -2a) Helical (B/@HEif%, 3D,
ANA T NVARES) TIX120kV, 100mA, AT A AL IR &
OV (4 AR EE R FR=0. 5mm, EF%%=512X512TH 5. =
WCALTED (1) by ¥—, (V) EREERE, (1)
RGCEMEICBI L Tid, BERFFIH S ¥ THEW .
MHTERP >R« (F) BARET (JEOL)
JSX-3600CAZ TATSCAN-F2 XRF2 7 2 ¥ ¥ F—Th 5.
TATSCAN TR HTAIE 2 FE L TWizhs, 8H ITd&E D
BRHE#RR THbEw 5 | it E~BHFP THoTe/e®d, T3
HIZE&EPMEMP CTHoTcicd, FHATE 2otz %

D%, MIBRLKO ZEZICEY, WELZT-> THSE
T & T (BUERIER R OB TY).

WIFE RN LR - (7) CTA X v F—Ic L 585
R/V [ X 297 YKI8-08fiHE (M H fief 2 EfEWFIe 8, A
b FM) 13X, 6/25/NEJR LS S — 7/ TR RS A VS
TiTbh e, BB T IL A06500) 12k FF 2
Ry b KILEEGREZRBRL, £O—HMEZCTA X ¥ F—
BRI L7z, BEHIRIEERE WIZDCTA X v F—IT
L DWNEBENFETH Y, ~ v MVEROMES O
HERERO DR TE 2, 2L T, = hLHEKOH
PEEOERE R OFEB I, AL 7 F 2R v bkl
FEEAREHT AT, 2 0 WO RIS LT,
TS OHEZE D RR ZfRIA L 7o &S | CTEIGRLEE
ET, WL TF ARy NERERBELILL A~
v M IVEIIE S MR E DTN > THOA L TW5A Z & 03
BINT, Zom (il ?) OREROMEICITE > T
VR,

R/V I X252 YK13-06/ivE CNREREDEEIER,
FHHLEM) B~ Y 7F L APVEKE (=SSF) TIL
AH6500) 12 K0 ERE L T2 pRERHR F & = — 5k 2
CTAF ¥ F—HIRIt L, flEHIEPF AR, I,
REL TR EHBWEY Y U HA HCTAF ¥ —
THEIZE L.
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MRRAER BB SIERLEHEOTMEFMRE
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S [FIBFSE 3 1R AR
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(B - B ShDHHR]

FEME N 7 7 IO II 2 R ORISR E 2358 L T
W5, ZhbITmE N T 7 HE L OBERER SN, %
DOATETRCIEBNEIEICBE 9 2RI, BN 7 712
I % BE SR O F AP OB KB OEIE € T /L0
at, HDAVIFEEY I 21— a v DRTFTA—FRIE
CBWCEERERLYHT 5.

HEEE OIXZNET, 307 Y v RoWE#E T —4
ZRAWT, RN 7 7 EEWHROTEWE A6 A, EE
T EE AW TR L TE k. ARFFEIE, fEkICH
NTHREICHER 7 ) » RiEEMIE 7 — % 2871
IS LT, WIERERTEOMERIRZFHEL <HLICL
9 R T, ZOEREHTFREEOHL N HVE FUR O R B,
SEEREMATLIZ EZARNE L TIN5,

AW OFFEIE, BEEERTFIEICE SV THIEZE
REHITE ZATRICERE L, D OHHESRHTIEIC L - T,
ZOFHLWER L 2oL Dl FiEE, 8 X OTERE
oM %2 BIgTE Th D, a1~ B0 KHIE DI 4L
BRI S LD E IR SN, FEME N 7 72T S HE
HETHCHFETH I bOLELZLND.

TER2SFEICIT T =V ) T FE L LT, ©EN
BESMIT O E x4 & L T—EOME 25 L .
Bohlzaricld, BEREZERTLH AN N EEET
D LHETE S AV ELIETRHERE ) 0558 D, MEEIEWTE o
TEBERE 2 HEE T & 2 rlRe S e S iz, SR04 B
1%, ZROBE/MEICBNTENTa Y ZREL, &
FHE2fFolz, ERIVEEIT T HMFEEHICT T,
RIS KT OISBYE R SOV TRETT 5.

(FIF - AREHEAR - FOLTHR]

TEE N - RSN FLELEH T2 10k o
T, MWL T 7 JEORIETE W E O L@ R OTE BB O
A E BiET, ZO7 40—V ) FoflEmL LT, ER
28HEE, LT N MBIEA T 2581, (1) BRI 72 YRS P
F—L D, Q) FTRNATvT 74 F—ICLDE
HTFH#EEOHEE, Q) ¥R hraT7 7—a2 MV THE
HEH (2 7) OBE (AA), BEML 2. SRR I
fHETa T % & HICAREE L, ER28FEERE T —4 &
HbE TR ETo 7.

PR30 EE 1, CORE 03D, 81mICFEE S AL AREE
BHEOEREHEETHZ L E2TAME LT, FRR2IFEE
IR W CTHAL RO 250 L, B 3R]
TE#AT o To MEAR T ICHET D LEm10mo WifE 267t
L, ZORESEIPEKS 1V TUARICIERK S HL7c T6E
MERH Y RFIEH 2018 HAHEZS), 2 OREAH
OFEMRIL, mMIEL 7 7ICB1T 2 KMEORAERBREOE T

KFE RE - BECRT: AMBRSEFR (W)

=R GEE= ), $K BESA (BB KS)

CRBWTEERERYH T 5.

FBFHTIE, CORE 037> 5 lemBAA7 TERE & iz 3kl
(BR) x4t L TEBINZ, WA, FE - -
BNV T (41308, HEREW) DR ENETAG O 72 8 D AT 4L
MR AT (B1FVED, 8 X OVREHPERFFEMRBIE I
T 7o et FL RS B1EED TH 5. o ittt o
LT — % 22 B S W e SRR ITHSHEFERRE 25
M5 BUED R EICHKSE > 72, FHLHRIE, 0.18-0. 25mm
DHDOE L0, 26mmPl ED b DT/ THIH L 72, 7238,
HILESHIEE AR B L ORI
THY NN, FO%, iR LB O BUR IR
FEAGRAIE 2 520 U 7o (BRSO gs S AT i 22 B I
BIE RN, BEEEMHEEO D, 0. 18SmmLl Lo L 0%
B, ERESTHAML,0. 17-0. 24m + 0. 33-0. 37m
0. 44-0. 47m - 0. 50-0. 52m + 0. 70-0. 71m - 0. 71-0. 72m
1. 04-1. 08mMD 75 DRk 245 72 FlettAA FL i o0 BRI
KB (4 B/KZE0-100m) & HFREME (4£EKZE100-200
m) 12K VR STz, JIERERA B IE, HRE0. 81m
DOARFELEEDO LT TRERFEREPHB I, £
A D EALITR T 5HERE L L ICFHE S 4D HEREEE D
b, NEAEOFERBPHEE I,

REAEmO TAICE ENDHILHITEOMEE’E <,
F I EAER FLRBEME O T, REAEO FALr 5
BEEOEAEFILAPVERSL RSN, 260
FUE, BONTERD BHEE S 5 kR X OHEREER
BELFMNTH D,

ZoXolz, arvoRER XS, BrEZEA I
o< HMER L OMERE OMIICRRIRTHY, F
Te BRI~ 4R D K HILEE DI LR OHEE I RS 3 5 Bl
TRfEEL 7o TS,
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(AZREM - BRFShDHHR]

WALF L RFEFRNMAAL 2 AW AL, FicHE
RICBNWTERKS L OB E DM FICKERERE S T2
LDETE., LOLABRRDL, TRVROHHE =R TR
FENR L E O3 DA X FEH¥ETL 2MTh
NTRLT, EEEL 2 REBRNAKLE R OVERIE
FEAEfThRTWR, RIS CTIRREY O HREE
BEHLPCTLEMNT, TRUR, HER, HHE=FR
IZBWCEREE ToMbn - IREBFRMELEEE o
BISZ 21T 5.

TRVRIEOWTUL AR N FLADOTRUR N7 &y
JBIZRWT, 2/ N MEAERF L REEE O R
PRI 2 ERT 5. BER EHFEZRITONTI,
Newfoundland 33 X OF Shatsky Rise “C 4 Hll < 41 7z IODP
Expedition 3420> =7 (Site 1407), ODP Leg 198D =7
(Site 1210, 1212, 1213) =MW, FEHEELBH, A
IREF /A8 & RFBFALA L E T 2k T 5.

AWFIE DK E 2T, T E CRERMAKL OB
RN & A EITONT I o Il AR E A o
BlcbZzOFiEEERATLIZETHD., 202 Eitks
T, AR EDE LY 7Y 3 v OFER W ER O H
J&& o FEI R AR AT HUAE BE DS R RY IC1A) E 972 Z & AR S
nos.

HEE DITBEC, XM FADTR VRO REEE S DR
%}, ODP, IODPDOAEHI T CTIZBRIFEATH D720,
RFE RN OPE LT ICBHIEFTEETH 5.

(FIFA - AREERNS - FONT=HE]

R FLOFR U REFICEL T, EBTFRRY
A=+ —J& (Xom Nha Formation) O REEIE D KRR
ERFZERL, ESBSIOTFHINT v r— A
b B YEICR R R RSB RNAR LD TEDO = 7V A 1 —2 3 v
ERHTIENTE . ZTUHLORRIE, =2/ Ky Me
BB E S 2 O EHORH L bR TH v,
S, Ny Ty ORI T 2 % T AR
AL A N N RBAERFO HEBRIEAB A 35 5 2 T
EERRAR L RD.

HEEROERIZEL T, A% o Cenomanian~
SantonianX ] IZ DWW T, = 2—7 7 > K 7 RiHdDIODP
Expedition 342D Site1407 D = 7, [ #fe KB~ 55 =4 i
#13#  Campanian~Danian X [HI{Z DWW T, ¥ v ¥ F—fF
5 DODPLeg198MSite1210, 1212, 1213 a7 ZHWT,
A5 IRIBHE O PR SE RN AR I B 2 ERR L 72, RIRFICHT -
TeEER L, GIKE T eafEr LG bt
52 EITED,Siteld07a T A HITAHERICAHE I LTW
LEFERNARLLA X b (Mid-Cenomanian Event, Lulworth,

BER GHEZZR0OMILE - RERLALLREEF O#IL
P BA - RAERS: R AT (#iR)

H30/7/30-8/3, 9/27-10/2, 10/14-26, H31/1/16-24

ol FLEF ORAERSE), /MR B30 (RBAKRS), b 2434

Pewsay, Hitchwood, Navigation, White Fall, Horseshoe
Bay, Hawks Brown, Santonian/Campanian Boundary) % f
Hi9~Z & 3T & 7243, Campanian~Maastrichtian® [X [H] T
FZEDONA A ZABFEL TS Z ERALRE 725
. =), Yy UEF—ifEa0a 750, Campanian~
Danian X H]OEGEFF 255 Z LN TE, L Db, Bl
R/ =R S B W THRE R R RN R L O R D= 7
AH—varelTILRTER.

HEHE=ZROBFICEHL T, ==2—7 7 R M
DIODP Expedition 342 U1408 = 7 O FlE A FLH - 7
REELLEF OB 21T o7, ZOREER, wmHritick
WTRH S TW DRI E ZRIRBRE A <> & (Middle
Eocene Climatic Optimum : MECO) %R L7z, Z D iER
BANY MZOWTE, BRI OEEARALR
EA OEERFAMAEL bRE L, Z ORI O KBRS D%
LS BN THZENBTER.
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RIRES 18A030, 18B028
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(AZREM - BRFShDHHR]

WEBUK DERBE 21T 5 2 & 1E, FHITHE D HEE
KR DR E 2B 5 iz, BETH L. WESRUK
TEENTHE > TER T 2 BRIRFEITIT U IR U IR E A K
OFEA B S £, TN E WIS IR AR E 1,
WAL DU Z v IEFEFERIIE & AT, HEREUKIE
o[ BRERAEETH 5.

FEAEFESORVEME EE O F A, o OB B O TR R fd
FEREARILFIEIC L > TRO T, HFEEE LR LT,
HEiLADOESR (BT A VU H8) SR L, i DRE
REEGD TR Lz, BERAICONTE, £ <ok
DWT2RID AR A X ML o THY AR L, D
BRHLOOMEETHI L THERDOERZHPTE 5.
ABEICOWTIE, PRa-ZThiEIc > W TIXMBEIC 2
5723, PRa-"PbiEIC OV TIZHI I D DR A D
RIENR S D 7r— AR 5D Z LRz,

AR EEE T | & ot & BV IR UK I o0 OB O R RE &
b, HEisAOFERREIC X o THRBEEUKIROH
AL 22 AL 2 i T & B 21T OERE T — & B TelR
TE5 X OFEMAEZED D L 41T, 2B E DA A R
VR0 TENZENDOFERDBHATE 2T L OFELE
b, EHABIZOWTIHRIER 2L, BukA X
v b DERERIR OWEKIC L DEROBAENED X 91T
HETWEDONRICONWTEEEZITH.

(FIA - AREHERNS - BONT=HE]

LAREEIE, EITHHE N 7 7 BUkigk oM . TKR16-16
MifE DOBRICER I E N7 R UKIES) TA R L T E A D>
572 DA R O IR ROMFT 21T o T2, Fh=—
ZEgIv L, SMURSRMNC T ey 2RI L,
IKPERFLIE L 7o SV 7 DA 2T % — 112 20g
FTOAN, EBZRXNALFX—y BBy 7 75T K
Ge iR tgs 2 W Ty B9 GIRIE 217 - 7. ™Rad
AR Tdh 5% Ac (338keV, 911keV, 969keV) &, Thd
IR CTH 5™Bi (727keV), Tl (583.1keV, 2614keV)
ZERL, BT L 72> TW A Ra & P ThD U BEEL 5 5
2Ra-PThER 2RIz, ZORIEDHE, B2 ERE, W
fe7e Clc Ko TILSMICILEE L, ESAAHEEEL -, &=
fF0. 3gENaCl 2. 7g% 75 AF v 7 84 F /LA A
TURA LK RV F— v RNy 7 755 0 RGe
HE R SR A W T oy #R GIRIGE 217 - 72. *Pb (46. 25
keV) &, ®RaDIEEHETH 5'Pb (295keV, 352keV),
"Bi (610keV, 1120keV) ZE&E L7z, JEEMH L 7o T
%% Pb (46.25keV) &*RadD i HHELL D> B Ra-"Pb4EAY;
Rz,

L], T ERAT o R EHT B W TP Raldka H Eh 3,

B O R ILERRE B (BR)

At M—BE LIRS, b 2444

#Ra~"Thit TIXEMRNPE L N2 o Tz, Ra-"PbiEi T
IL, active72 F A =— Einactive’2 F 5 = — DEUTARE R
BREFR OGN o, T EIiTBNCSEM L 7ZESRA:
AR E T & - Tinactive 72 I & = — TIE*Ra-""PbHF (L L
D 2504 LA E K EVERDME DIV 7o, P Radiilis LA
WERDBELNTZEEZLND,

12OF L=—=po8 0 L RBHT BN T, 284~
L0FOFERBE DALz, SMAA S AN 21T TOFER S
TR ERETR OIS, FHEBZRHANES R Hhpiro
2. i, ERANRTFL=—DREAEED TV X H
WCEELEZRDELEEZ NS,
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RIRES 18A031, 18B029
MEREL FFEREBEBRVZEZAVKELERET
K4 - B ()

WFZEHH H30/4/1-6/15, 6/25-10/1
LFEBESEEMRE N =TE (EERY)
(AEEM]

ARBFFETIE, KOBHIFE ORBHE YRR &, FHD
I DB « FESLELER O ICTEE DN T, BB ~DH
B - BOKHEREYIRA 7 v R 25 5.

(&)

BIRFE B O MR IL 7 S FBMREFES N TWD Z
EDFERR SN TR Y, B - BT L OB Z
5T LIRREETH D, ZHIT kY, KEFEA X b OFEHE -
BURIZIEC T, ED X 5 B (BES) OHERMTEK S
NP EWHLNITTE .

[(F S BHmE]

AWFIEDORER Z B L TH b NI HEREY = 7 IS
52 LT, ARLAIOKEL ZEEMCHEICT DI LA
AIREIC 72 5. RSO, SEFEAL NI TL 3 L T
DMESE, PoKEEICEL T, BRSO %8
2B R — T DOWT, T OREE - Bk - HELH)
BEITGLT, ZOFENT = DRI, KEDORK
FHNC OB Z L’ E 5.

(7 - AREHEAR]
AFEEOILFEFIA TIX, BURFEREHERBRYAIRERHT

KL T, HU~ART bVHTEERE %2 F W T2 BURPETR]

[LARAPY, WCsDFITEIZ L » THERET NVOBE LT T2,

TTE e S UK o9 I VS B B, ZKRTO muMtt 5 2> H 3%

HML7240cmE 727 a7el. ImEZ 787 0 27 i

ThDH., ZNEN, demfGE THEIT-o 1.
BRIz, ITo®mYEEEITo T2,

-« 20174 5 BT, BFRH KZ THEI O B R 2170,
B R BB & B A R AR IR L T,

- 20184E1 H 1S B ITEMRZIC THIZEFT B &b L ikl o
T HAT o T,

- LA18HLIKE, Mk T 21T > 7z,

- PESFEOREICRE- 2L 7223, 15k &7 0 KK
HRBEREST D Z L LT,

- PEHM PSR AT oY a v s Ty
L7c7ze®d, it S 4D £ TOR— 4 ARIE ZHilr L 7z,
- BAHEEIIT, 20174FFEEN TOREIDRIE 24T - Tz,

- 20184FEEIE, FX - 12393 B O T Mk L TIT o 72,

[("onhf=mE]
20184E 12, FEL TWedbitBtoMlE 2K T LTz,
<CsHIBHG R >
1964 DIZERFERITH Y 5 L b2 ¥ Csn B— 7
B, TagartsIeT o aroiiff Rl %,

AR JEl - R RY: HERAFAANBE AR kR AHE B)F)

T2 L, BRI - TOVCSIEBEREE 5 — v DA 0
a7 TRR->TEY, EBOREST — I /LR
BEMNEIR S TWBAREME NS 5.

<*PbllE#s o >

2RO T T, POAGEEE L & B ITIZIEHEARICHEHEL
TWSHMAD B, HERY) BN HmoBEEL™IEE AL
TRNZ E DD HVTE, E T2 PbOEEEA], YCsDRE
HEYE, HREEMIL, 2R0a 7 THELRP ok,

<BIRFBREIOAERE & L TOnREN: >

HERE I R SN 2 BT I em R 5 O FE TE B IEE &
MEERBLEYIELTRY, BEERBILI OICHEMICHE
BITDHLEIVENEROBETHERENTWS, SEERE
DRERA B, T 9 L8 IR S WIS X
2bDOTHIAREMNEZLND. D LEI LT DL,
BB HEREY) OBEBIIER (Bl v M T 2%EY) Th
D, RBPOEDRED/NE — U PENEE 2L T
D AIREMER D B .
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BIRES  18A032, 18B030

MEREEZ TEUILOHBHBNNSRIBERT~BAERICETH7 7 PRESOTIZEE & KEEB LD

ESIER K
K4 - BB () B & - RRY HOHEE MR (R
WFZEHIH H30/5/8-9, 11/8-15, 12/17-20
LFEMESEEMRE BB E (BmKRY), REM B (@&RKY), &I fk (ME=7)

Rl Hes (Bakey), i 2 (= 7)), f

(ARBEH - BFF S DHER]

ITFED NBEJRIC X 5 KRRCOJRE FRIC LY, HiBkIE
BLIItESBE & 72> T D, Ld L20004E LA o 5
DFEHZIRDOERC, FLORERIETORR T 7y ¥
VKD - AL Vo L RERSOETEIZLY,
HIER D RUFE > AT AT HAM IR R E A 2 7R 30 Tid 72
<, KEHIEE) (KBRS OIERM 2 L) ICER+ 2 +H4E
AN EETHD Z EBEHEN TS, HEkOR
BEAEE KBS O ZBNAIRE 5 Z L IXLLRTD & Fa 4
SNTWED, WHEZBES AN =X LIRS NE -
7. Bal OBAIBFZEOMERIC L Y, KBRS ORI RE
WO X B B E A Y B ZEAL S, i o
BEORRMEERE 2B S TRELH 2 LA HTLE VWS
AAZALTHATAEBIERE I TS, L,
ZORFARRFEL 9 D e O KRB RLFR IR 72+
DI E TV h o Tz,

JSBEH D OTEMIICL Y, T I PREOWIE
HEREW X, KEBTEEHABNCEK L k&L 2 50ek L
TV B AJBEMEDSEH & 26T 78 - o, & 2 CTARWFFE T, 2017
FIAICE DN O A v 73, AV 21 TR L
RN = 7R (1 5m X FF26K) 254l L, XHCTR
uXRF2 7 A%y F— (Itrax), v /L F Y —a7 v f—
FCk Y, WBEET~HOTFEMOKUEEBRLG 2 F~1
R —VCEMBECHITT 5 2 & 2 TE 7o (BER
FLRE17TB073). 201 74EEEIC FM U 7 Trax AT DFE R, 4 =
TWOEEITLHRMREE) FFIZSikeCa, S) 23K +cm~m
F—=H—=TRELLEHL TRY, KKH~52Hit%im
U 7= RIS D B 72 PR AE B 2 ik L T 2 mIREME DS
Ao o7z,

T T TAMIGE T, # oA v ZIHERE 2 7 ARSI,
TACHERIE &, 2emEIT 73 EI L 7308k (RI10030EE 12%f
U THBMZESHT (CNSHHT) B b4 (XRF, XRD)
REERITHZLICKY, BEET~EHFHOT I
PP OB E) 2 35 c L, KUEZE) & KBS
EOBRELREET 2 FEEH L LT,

(FIA - AREHERS - BONT=HER]

ABFFETIE, £ AVEER - A v ZHT2017H I
B U 7o i HERE Y = 7 3k (24miE D Orog01 & 21mE- @
Orog02) Zxtg L L, FEE» b i KUEZE RO & = REH]
DREFRE TRt A T2, XFCTROUXRF2 7 A ¥ ¥ F—
(Itrax), v Vv FE ¥ —a7 v T—EFE2 [ To 217>
7z. 2017THRITEENE L 7eltrax 04T OFER, Si, Ca, S, Fe,
Ti7e & OILRITEFAELICHIE L e B8 B3 R S 4z,

ARAEFEILE T, Itrax A HTRE AL I IOV TOrog01 & Orog 02

FA 14

ZEEERTIE L, IROEEHERK =7 (F120mz) M5 L
7o, FIERETNVEHEET 570, HACERRPED 72D
DORIPLEESL 75 7 7 4 MUFEZE, Z#L CONSHfrz =7
Ty =TT o e ACHERIEDOFRER, EHEa 7TIRE
1. 85m#A37, 456 = 79BP, 10. 39m7319, 966 +344BP, 15. 21
m7331, 749+ 340BP & 72 5 7o, T OEEHFERET MK
LE, BOa TERERAL 2mBEH OB E D IT, K TFE
DUYEFEFI20mO A ITHI8kalo it T % £ & 2 B,
A S icA v 7R = 7 O TACHEAROFER (Yu
et al, 2019) L HLHELEHTHo T

B ONIAFRTE TV L lrax TSR O TR LI
DL, UTFO XS Rl BRELTPHEESND. £7Ca
et TE <, BRI TRE TE< o TRY, &
o IR FERTHIC IV TR & FRRIC BRI i@ L,
U TR Th o 2okt L, AKENTIIEs e
IR T CTh o e 2 L AVRIE Sz, F 7SI IIMISS
OEHICHR LT TE <, BIENCE > THICE W R S
Nic. ZOSEEOLEEL, 4V AH— K - &3 ah— (DO)
A R b OHEEPKEI OIERE A B IR L T 5 RIREME
DRI ENTo., BHOKEITRWTA v ZHEIC £ Tk
N T IRFEEL TW e & DAL (Owen ef al, 1998) &
AR TEXD &, SEERAITHFDKENCRIR £ >
THKARTDREAREL, Hidgn 2% < FLHTRIKAA r
TINCSEICHMA LTS LKL TS EEI LS.

ZDXoiT, v ZHOREY 2T OS»rL, &
KOS EEEETH 5D, DOA Ry N E KL 72T
T PRI OBRBEEB OINE, RHCOKAR L OERE
PUEICELER T D RIEEE D B e o Te, A% S BITHE
RETFNACERE T NVREZED, FERERET VE
REETENR, SRR L EFITHITTOT VTN
B DBRESZEH), K 1CDOA Xk Zhhsd & L i 2R
EEC, KBHEBIOZLBICK 2 7 ¥ 7 NEOBREE L)
DB LT Lk S hD.

Z OWEDORRT, @HRFHERHERE 2 — 2 D
IR, BODPDOEETHRREKL IFH, 2019474
W EBRSFEINQUA2019TRELZITH) TETH D, £
EREEE~OBRE - ARVEDDIFETH S, F zltraxsy
Hric B4 2 & a KRB O X EH I+ 5L %
Sedimentology FEI\Z IR L 72 (Katsuta er al, 2019).
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BIRES  18A033, 18B031

MEREE BEFTRBLEAFHF, BERFTEDREATECESTI2EFERRERCLED S HAEH

K4 - g ()
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SL[RIFFE 20 R AR

(AZREM - BRFShDHHR]

WEEIC R 28R D ZERINAAR (Y'Pb, “°Pb, *Pb, *“Pb)
D FTAFARL (*Pb/“Pbib7e &) X, WHEMEERO kL —
P—e LT, ANHEEYEIC X DBERELZBOBMD
TeHDOEMET—H L L TEETHY, 7 a—IUEIC
B D2HETLHE - FARICEE+ 2 EEILFRIFZE T r Y =
27 N GEOTRACESFHHENZ BT, key parameter|Zfg8E X
nNTW5, BEESIE, BRI LV—70RELLT, &
EIREEE & 8 L, HFRAEEITIS T D PolRAIALARE L D 437
AT O A TE 2. BEOEFELREMH %@
L C, IEIFREPb D [AINLAAEL AL D 3 BT ik 2o et (FR)1TIE DA,
2016; 2017) L, #RZEHFPEERALAFEEEICISIT 2 IR1EHEPD
DIFRINAERR AL O SRE AT 2B L 72 (H)11,2017; Norisuye
et al, 2017). 20184FFEIE, RIZDHT D3 A TUW 2V
RS I TR L 7e i AR O T 2D 5. AIFED
ZATIC XY, BRI O JAFIgIC 38 1T 5 PhRIFLA
RO DR OEFEHL T TE S, Eie, WA
WKEEL AT bt D, HEVER I & RIS Vo e 7
2 HIFR X 23 1T RN TR 22 A A3 A A S 05 BER (K
KB OUHEDOF BT &) RIS D, I HITPOOEERIC
BWTHEERRLRYE b IGITED, T OHNIEBF
DIz DERERFTHAT 9 .

(FIF - AEEBAR - BONI=EE]
304 B o 2 [RIF FIRFZE TIZLL F OREDE Sz
O KH-12-4WAiHE CEE L 7= &G B O i 352 L,
i 6D “CTAE FEE D 135V AT REPD RN AL AR D 8RB 73 A D
F—4ty bEREBLE. BoNT—205%%<
OBLREWHHE LI LG S iz, JERIEFETRSE
T IS 1T B VRTEHEPO L & [FIALAAR 1K 2 53 A e I
ThodZ L, ZOMRITY v I EKRORMKRILE T — 4
& OHENZ XV BEIFELUNICH b SN DTS
Y, VEEPbO RIS TEW &, R —
RN 7w v b X 0 AN BEFEP O AR 2 HEE T
XHT L, HILVAMRLEONEZ, & bICRAME
e DSE AT OBALEANIHERIC L > TR Z L &
RHL, AW A 7 T X DR~ OYE
TR R T 2 AR B X, Mk TR 5 2
AR THIO TR L 7o, B Y 7 T -
7 — WSS TV, BUKIEENCRE KT B R AR
BN SN, TR FIC L B REIC X R
L S NI RFREPO S BUKIR BN I o> TRELSEFHL 2
HERTHY, BEOHIICLVERERZ NI L
DODHEEIC I DO TN E¥HL -, %
pmol/kg L)L DIETFHEPRINAR L D Z D X 5 751y
2258 A B U 72 B3 R EI 72 0,

HIR 2 - FrRKs H2E (MEHER)
H30/7/3-4, 10/30-11/2, 12/18-19, H31/1/29, 3/6
/N TR, A B CROTREE), A1l WIS GREEDTIERIFERRAR)

Q@ILKVEFETY 7Y v 7 &, S EEFE A
EREZ 20T L, IREREPOEIAL AL O Sk E T — &
ERE L2, Fix OF — 2 13N O L FEEE 5T
Bl & #5d T < BB AR EITRRTh & ot &
DZERFEANA =V TF T L S>THH - BfET5
T IIMRCLBOLNDIBEDOLDOTHDH Z L
BoRIHRER L oz,

@/ O SRIERL TR E D NER I & & 5 B IREPbD
FINCARHAER 2 SRS B IE T 2 eIl BEE 72D 7 ) —
VA - RIFEIEZERL, MitzERl. Hnd
T4 NE —DREELRR L, GG AEEERE
BAMETH D Z L A L7z, Fox ol T, ik
A - BT AN OMEFE TOPbD 75 o 7 il % ¥ifmol /kg
BEICMADZENAETHDLIZENHIALE. T
WLV, #KkH1 pmol/kgd B \WNFXZENEL T THET D
BL-f-REPbIRIALAAHE i BE 5 2 YA BE DARE D BFFEIT 383
LIS END. ZHUTHRAIC R, AR T
HEKEDEMTH S,

RO SRR 2 E NS ORACMEH#E TAR
L7z, SERRSOFEEL, %% - #ESS CEN2:, ¥
shoft:, MiEkotE, BRSSO RENREZ. Thbo
L, 20194EEE DR DRBIZENDE LD THS.
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RIRES  18A034
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(AZREM - BRFShDHHR]

AL, K[UBEEBOMFICHEERER LR OHER
KFEEOROETRAMET 2L EHNET 5. B
ERWEAHOHIT, ©aiiBREaRic X 23k o
WELT, EEREORE & BT 0% - BA x0T
LRERBET5.

WEAEFE DL TIEEIC Y A BUL366E R & LT &
D, YK N 10mfFir £ 0 B THTE - BAICHE © BEEkIE
DMHRTEIIT D 72 < BEERIRIR b /NS W L 2RI L .
TR Y m RERETABMLEE A, SREEMEHEREY o Ak )
BEORMMNTCERTHEZ L 2O TRLELDTH
5. ZOBNEZ DBEEDE, FYA ORIF—IZE
2500 7 DAL LV HEE STz, R E G TR
DR ERACIE Z 5 EYE (Dunlea ef al, 2015) & KJFHI
WZIE—%7%. Lal, HHERICEID2 RS- HOxtb
ERET D &, MEICEETOREDOAY 7y N BHEE
T 5. AL IXExp. 329059 A h THITHON TRV,
T 5 EEXLNDIBERHESINTND, 260
P A b THREOBRSIT ZATVELESHT & hi#kd 5 2
T, A7y hOEBEEHLMICTS. 2Tk,
v o i B R VA AL & R AT DR A o D B A
S FEL L COEAEEZSSICGHMETE 2 L s
5. Eblg, IEKVEICH 5 SR B OHEREY I L,
v r REREAR 2 W RO T 21T 9. 2 b 05
Wraml, BdboER % 91T 5 EGERIN R O AL 23
AT~ AAFTH LA BB IR DAL 23K & < (20
ELLE) AL EL T, E WO BEMEET S Z & 2 BT

(FIA - AREHERNS - BONT=HE]

H A5 T B BB CLR LR & U 72 7 S 055 8 O HERE W)
R, R30S H 28 H 22530 I2F T, a7 v & —
ICCRERBIE 21T o 7o, WEFEEE £ TITHMT L 7o/ AHEE
DSite U1366 & Y 15 5 AV 3 0k T, 5 ICRESRSE O (KIR i
BOH IR L OER S AIC HRE e L A HL 5
n, BRI EKRL TWD EBIRL7e. —, 4
BT U 7o S B SR O BT, JIE L 72 #iFR 0 30k}
TIEE ICHESILDIRREE BSIARIC R o iz, £z, %
A B TR CXRREPTHIE 21T o7 L 2 A, KA D
SRR IR E A E—ETH Y, REANRERTHo .
Site U1366/Z3W\Tid, RHEABEE TRIRERE R R 64
DHEREM T2 7 O EALIC RSN, F—R kT 7 KkE
FOLZRNTHD EMRINTND, MEEELTIE,
Dip < & HHEREY) O BT TIE AP EREEEIR O 4 2 b 233
KTHBEEZLND D, FHEA OB L BIE O
SRR OFEIREERO~— I —Th o0 b Ly
. BB, MEBEUOT—51T, BECZIoTY

FFF - ESCATFERRSEIE N HEFEDTIERA JEMERE ERTRER & 1 F- 2 7 ZWt5E 0 B (WF9ER)

Wik fefid GRECRSE), T &t (GRS, fth FAEL4

TIWCEFEL A A FOBRBIRITIZEAE—ETH-T2Z
LR L TWDLATEEMEDRH Y, SHBRERRELHED D &
[FIRFIC, RIEFEH O OWEE O BUE ORIE 2D T <
ZLT, BYEMTH L EROHEIMTZ D LHIfFSh
5.

IHTnz X 0 s nWEE S Roniz, ZEIIIE
Z AW TERE T, S R BT OFE TIIfFE DfgYET,
TREEIESLY) (BEERIE) OG- D3 RBEMESLY) D75 512kt L
TRELBRDEEFVRRONTIZ, ZOREFRIZON TR
RO R—HER CER T2 L 2T A, 7L 7 HER
W oL 77T —RABEOE—27 (lijima et al, 2016,
Geochem. J.) DE_EOEUETHBMEIY OFERE 8o
TWDZ ENHEREIN., TNETOLEZ S, BENI
Nt TORELERETHEAL TE LT, ZoZ ik
TS DYEIN %7~ L TN B DI CRIENESIY) (3% 5 <
FHE) O Z2RL TWDOPEELTIHARW, 72721,
Z DA 2 XFREHTAE TlE, KEPREA/ A
W2 E D BSLo Te B LI SN2, SRS
OEMDIES IPESHTHDH., ZNHEFATEL—20
VTV A ELT, MEEAL < Bk AW LE
A3, IEEOFE/NEFIMO KBIFENC X 0 D2
NTWD LW RFEZZ TS, BIRERNZ &g, A
NI HRORHELFLBETELoTEY, Zh
S EEA RS OB 2 KL TS & RS T &
MDTED., ZORFGUIMEICTEMR R £ G MEER e T
bdDLEZOND D, SHBEE T L T2 &I
TFHAE 2D 5 L3RI, (WROITRR L BTl
T,
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SRICEA 0> 6 72 2 ML 1T HERE R DR B oK DL
RELCRRREEH  2 WS OV T OREEZ TR 5
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COWTIRRITIEE > T, b o RIE L 27
R 272, BUEDOWRHFIREREICIIT 2 8L OTLES
HERE ZH O 20T 5.

REEERR TR 5 1, 21 BASHA 22 BREREDME D 9 BUKME A 1
BWTC, KEALER L RITHERE L T2 (fil 213, Kiyokawa
and Ueshiba, 2015). FAAEH DG OTLEYIL, KERLER
DavA RBPEHRLIEEL TTEXLETH S, #HAKFT
KEBALERIC 72 > TR DBk oI IRE B [T % - 7
BB EDOFEENT, BROEMDLWEIEIZIBWT
b, TOWREEA I =X L0kt 72 £ OBIZITRTRET
H5.

20094 S b T ST TERILL 72, BASILEY O
JEFFZ AL T D, ALFRRFB T L, FEEOW L -
YRR C O KE LSRRI DOILRICH 2> 5 B A 5 AT
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HEEEESR Research on the extent of living benthic foraminifera sensitivity to pore water anomalies at cold
seeps of Hidaka Trough and multi-proxy reconstruction of the Japan Sea oceanography by

foraminifera isotope analysis
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1- To investigate the carbon isotopic characteristics of the
foraminifera and their response to methane release in
the gas hydrate geological system and to correlate the
results with foraminifera at reference site

2- To study the connection between carbon isotope com-
position of the test of living benthic foraminifera with
pore water DIC at methane vent environments and
observe their limit in response to pore water carbon
isotope anomalies.

3- To multi-proxy reconstruction of the Japan Sea ocea-
nography by creating foraminifera isotope profile and
sediment geochemistry.

Because cold seeps are a source of oceanographically and
atmospherically relevant compounds such as methane and
sulfide, a good comprehending on stable isotope compo-
sition foraminifera at cold seeps may help to identify
paleo-seeps. In addition, they will provide natural records
of potential environmental changes related to global tem-
perature change for predicting modeling of future climate
and that is why they were selected for this research.

(FIR - ARERAR - FoNT=HR]

During fiscal year 2018, I examined carbon and oxygen
isotope of benthic foraminifera calcite shells from two short
piston cores PC1727 and PC1728 (Dai Ichi Kaiyomaru
expedition cruise) at Hidaka Trough, northwestern pacific
using a GV Instruments IsoPrime stable isotope ratio mass
spectrometer coupled to a Multicarb automatic sample
treatment system at the Center for Advanced Marine Core
Research of Kochi University. The main purpose of my
analysis was to find an applicable reference core in the
study area to be able to compare with the anomaly core
I previously studied in the area. Formerly, I analyzed two
cores PC1609 and PC1611 during UT16 expedition cruise.
Originally, based on on-board observation I planed to use
PC1609 as reference core to compare with PCI1611
(anomaly core), however after isotope and other analyses
this core didn't meet my expectations to be fit as a
standard reference core. Then I chose two other cores from
2017 expedition initially based on on-board observation in
order to complete my research plan. Afterward, based on
the results I've got from isotope analysis and other criteria
from PC1727 and PC1728, 1 could successfully select
PC1727 as reference core in the study area to correlate
with my anomaly core. Based on the results, unlike PC
1611 which showed several intervals extremely “C-depleted
value as low as —31.8%o, core PC1727 indicates the nor-
mal range of 0"C values in marine environment which is

Saeidi Ortakand Mahsa * BIJE K22 fF9E - FTERIEHERS T A4 B L — NF9ERT (WF9EHEER)

between -1%o0 to 1% and made it fit to be the reference
core.

In addition, I analyzed carbon and oxygen isotope of
living benthic foraminifera from Hidaka Trough using
samples which obtained during UT16 and 1K17 expedi-
tion cruises. Half of the samples were analyzed during
fiscal year 2017, while the other half were measured dur-
ing fiscal year 2018. In recent years, significant negative
excursions in ¢"°C values of fossil benthic foraminifera
reported in Quaternary records in several areas globally,
suggesting to some researchers that the seafloor methane
has influenced biogenic carbonate in these intervals. As
mentioned above [ also found anomaly intervals with light
carbon isotope values from my studied piston core at
Hidaka Trough. Therefore, the purpose of my research to
analysis living foraminifera isotope value was to investi-
gate the extent to which living benthic foraminifera
assimilate methane-derived DIC into their calcite tests.
My results analysis of living foraminifera (joint results
from fiscal years 2017 and 2018) showed that in spite
of extremely low pore water 0"”Cpc values (as low as —49
%o) in the study area, the 6“°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, heterogeneity in
isotopic values observed among the same species in the
same site or between the sites in the same area. Also,
carbon isotope value of fossil foraminifera found deeper
in the sediments showed more negative than living 0"C
values. The disequilibrium between isotope composition of
living foraminifera from my studied seep sites with pore
water DIC might determine that the living foraminifera
secreted biogenic carbonate only during episode of light
or no methane discharge and 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. In  addition, “C depletion observed in fossil
foraminifera deeper in sediments might be due to over-
printing of the original isotopic composition of foraminif-
era by overgrowth or recrystallization at or below the
sediment surface.

Additional to isotope analysis of both fossil and living
benthic foraminifera at Hidaka Trough, I could measure a
few fossil foraminifera samples from core KO6R from Oki
Trough, Japan Sea in order to get a better understanding
of its oxygen isotopic profile. However, it is still need a
bit more analysis to complete the research.
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KRR, KRR OVWTHLL O 2T 2. &EE

B IS RS A NA R L— NFSERT (BFZEHEER)

VA —THAL RESKAEICLY, a7 EREkRE
B XY A X OIS (HEREE, ~ 7 ~~< A hg L)
IERIAMREL TWD Z LR THEINDBERLERY, BR
L 2T UV AMBRREEICRDIES EL—F Lz, 1
R[RFHC X 2 BWERINE OFER, KEH TORSZIRIE On
) TIERESem X 0 FHORE CIIBIL 0¥ = U —
BE (575C) X0 HIRWEE T2o0RiMbE—2 (19430~
450°C, #1500~530°C) &z b ZEAL D HRIr
R ER LTz, 2D OB FEREMESEY) 72 & ORLSE
WIhs, K THNEL 72 Z 21T X 0 TGSy (RESRHL 72
O) b L AR ESND Z ISRk — 2 THDH Z &
DPHEEIND, HATi%E (e.g. Roberts 1995) LV, 500~
530C OB B — 7137 L A HA b ORISR S,
430~450C D ¥ — 7 X Z AL O BEMESEY) (FEERSL R4
Wk, v 7 74 b7 &) OFEMENEZ b ETNZEhD
KDY —27 OKRE SIS DGRBS IRED
EWERLTWDLZ EQVRBING, X5, EEERE
J15F (VSM) Z A LB R 2T S5 2 Lic kv, 2%
HEESF (AGEM) TNy 7 757 v FOEEETRIES
L LDTERPTZRBIOFORCIEZITH Z LN TE
7o, ZOWEIZLY, —HOWROEBEHEHIRE XL
D05, BEMEME R ORMESY O 7 F VBRI 5 Z
LR TET.
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FIRES 18A044, 18B041

MEREL AER~DHREROELFERFEMSTLET 2 HBEREORILETRENLESE :

RFREZRORERGLIFHEM, S DHIF
K4 - prig (4)

WFZEHH H30/10/23-11/1
EEIZEAER MR K GEEaT), M AL

(AZREM - BRFShDHHR]

FHRFETIEZAE TIT, MEORRILETTIRE DM
2179 Tcdh, HEREE/HEREY T DFe - S - C - N - POLF:
TERERI DIFLE & & RE RN AL (PIXBR<) 2B 5%
AR FE 2 B L TE 7z, Kl —BUAEROHRE AR
RO L BFRORERNMAESHTICEL T, MHEHicE
vy —oaEILRFIHEIC SR> TE .

20154F11~12 A\, BRI EEARIFFSEAD YR — b %2107,
A —F F P ChE A2 L, K228 4R O BRI
OHREEORBUCKT LTz, Zhud, RFRICRIT 2%
W OHERESE ORI OE LIRHI=2 7 Th 5. KKPBRER
ERA LR L EN TSR OEGEHEHERYIT, K
R[—MHES AT L OBALETCREZSINT 2 L TRER
il 245> T\ 5,

AHFEFFE T, WEko&t ¥ —ToR2EKLRFAH
WHIE TOTIE LR 215 L T, ko K AREE (32
BERTODXCLIEHIEE) 12z T, Lo —F ok
DR & BROERERNTFIER & [FANRIERORIEZ1T 9 .
Fe - S - POALFIERERIFAE & & R E R AKERR (PLASL)
DF—F L HERET 5 L T, HREREOBRLE TR
HOZEE, X OELIITKAET 24D ORFE O
Hictkiesiz, HAEDOHM L T 2.

FRD XS AR ERMLE T — 2 WD Z ki
Lo T, HBEEOBLETCIRIBOIIE 21T 5 F2,
WMRORETH 5. Uk, HEREY) O BRSO ERIL DA
TICHMICHER SN T X RHEREERE O LETTIREED
ZIEN, L HE S L THEIND Z ISR
DR THD. AW, K22EERTORK—MHEY X
T ADOIRLETTIREEDHIFINTIEETH 5 5T, WL E
TT2EBIEHNVEF 2 5.

(FIF - AREERS - Foh=mR]
WHEEMNG - AR, BRRROTER, BLUH
H LR 38 D2 E RINARFL K D JTE

WsEael © FAERHERS S (& L3I = 7 GHB, 7 — 7 e b
B, KI23fE4EA)

BONIR

AHFIETIE, RI22MEERTOkE LRG0 BAEEICBE L
T, AHRE L EEREOFHERE, BIXUOAHREDOL
ERNAR DT 24T - T2, F ORGSR, FI22EFERT OB T
I THRI-25%0, &7eoTz. —77, BEOIFIEEIMD
TR, RINARS AT A3 O FE T RProTz. 7
a2y R L TN 2 08NS D 0T, REEL
BORREE Lo

WA B - FORRE BAES (Le Rt (MEER)

AEHF OB YT, O CHERRY BRI IC AR L
TN A ZIFICR Db O Th 5. € RIS AL,
MAEREH O ZRET 5, WHEORBICELRL TV
TeERFRATIONAR N7 TV 7 (FIIAEES Bl > 7
IRNTTVT) BEELICEEYIO S b, S
JRICGEW S 72 b O, FEFRE R ITRFES D Z Liceo
TeeBEZBLND.
CZETIEMICTPRTEZZ L7208, #n b fERF
TERNT, s OACFRERIFIE R AT, f THETRMK,
B AR ITHEMK, S0, A L7220moE 7 > a v o
MEFEERBEI, ZKBU & HEREMI AR TITBRALA T, AL
(AT <UF EREHNTOKBL BRI & 720, KB TH
SO EATEZ Lo Tz, I8 nd, HE
FEY) T IARAE S TG D B SR RINARKLBR 13 25 b 23 J
MoleZ L n, BALEICIRIBICE L TRERAERER N
FEL TWEZZ LAVRB SN, F, BKARETA X
VERHT D ARERITE, S TEIRE S ND.
HI22{BAFERT &V 9 BERIE, RI22~24(BFERTICEE X 2 &
TN TWBFTEEGOE (Great Oxidation Event ; KESMLEZ)
DE#THD. WIFREOBRFBFREINERNT TV T
DMVERE U T s BERR SR 1T, N E B OB e (il s
ZROVRTESOR ) ORI D IVIZ S, S5 D3R
RBICERL, BWEBFRENSEF L, K&~HHEh
TEMERICER L S 7 L [RIRFIS, MBIFERER 1 K 0 MBIETR
[EICIEFRERED L T2 D S0, BRERHRL It Sl &
Ez26N0%. ZNET, ¥22EERTOBEHE, FICFET
7V A, A=A KZ VY TILHEE, HF A EBICELT S
BRI & D W IRl THERE L 72 b ODBIZEIC W BT
Xz, ARBFZECIXHEAR THIH T, GOE# DGFEHEDER LD
AAIVTERHRTDZENTER., Thbb, GOED
BRI E TIRTFBREMTEE> Tz Z Ehbbho
e, TOZ EIX, KB TEEINCBEZEOEDEIELE
bFT2DICKDRETH- 2121 T, RMICEEE
TR R D MBI ER S EE L T e 2 & BRI T
5. RUFTEIE, WIHEERO KRR —HEY AT L0
CRBAL T, MmO THEERREREZFOLF X 5.
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BIRES  18A045, 18B042

MRREL K-PgiRRDHMEE (IODP Exp. 364) AL 2RELEHH

K4 - B ()

WFZEHIH H30/10/23-11/1
LFEbE S EA MR MR % (EEaT), M A2

(B - B ShDHHR]

25 & AR AR ORI T ISR T 5 EAKI180kmD T
7y an—"7 7 L—4—L, KI66Mad [ HA A D /)
BEEMRIC L > TR E NIz, T O/NREMEZRE, RiE
ETEYOREME LS ZR I L L —RICHEE I
TWB A, 77t 2O L SHITHRET EGHETR 12 A
Thole, FrlcE—2 ) v 7 LT D ERERES L—
B — I OREE IR & E D, 20164578 IZIODP Exp. 364
“Chicxulub Impact Crater” (MSP) M3ZEfE S iz, TR
500m”A> 591, 300mDEEE D S [FY X 72 89800md =2 7
1%, 618mfI3T A & M 2L IR O HERE Y A3, 7T48mfHds & i1
A (ERE) B3R STz, AR R & BE R R 2/ 7
BEhOEDILTE—2 Y V7 OREBREOMIICHEIIL,
20164211 H 18 H £ Science FEITIHR LTz, L L2235,
RIKMEZE DR - BREEABORET - W KEHIE D >
VA - RESARBROBIEEE, 2 EI3HkRE L THD
FETHD.

ARHEEMETIE, Eko&aY v ¥ —To2ELFEFA
WP TOFE LR 2TEN L T, i o #500m~618
mfIE D X ] Dpost-impactt 7 & 2 > & K618 m~T748mD
impactffEWI L 7 3 3 v A GT, AR - HEEIRR,
BLOHAEEROFERE L ZERMEER DI 2175 .
FIRERESOEZ2% PETME DR LA N k25T
DR « BEMBOEBDO Y F ) A 2RI 5E%, B
ROBMET D, £, HlE, & - M- ) oEl
RERIFEER L Ok L i O FIAAFRR, 612X, #
BICFEMICE T 2898 & G, HEREREOBE T
RIEDEBOIAEA 21T 5 T, HFEDRHMLTH 5. Exp.
364DPost-Cruise MeetinglZ[f11} T, FiRO&HET —ZIC
EONWTHBEOMRL ZHET D 2 E PR EN DR T
HD. Lo TAREHELZETTIEBIIENLERD.
(FIA - AREERS - BONT=HER]

WFZE RPN ZE
1) EAIC X 2 RF L EHROWEINTFERE (GHIKHR, &
Biksk, 28R, BILO

2) EA-tMSIC L 2 B DR « EROREFRNAHE
3) XRDIZ X % §E44A Ak
DENE
W FR

IODP Exp. 364 Chicxulub Impact Crater (F 72 ¥ =)L —
TR L—F —) T & B CERREE AT HE
(it
ool

HEEHE & BT OFAED, IEAFII0H HICh > TH
MarTtv o —ITHEL T, ZROREOKHEIT 21T

WA B - RS BAES Le Rt (MEER)

5 ENH¥RT.

IsoprimelZ X % JREEHERR 73 D R 55 & 55 O 227 [RINEAAHA.
B HTTIE, FIA0EI O AT 21T 5 Z L A3 HkTZ. 8V
ELAH L0055 0T, EEOMEKITKE0TH
5.

B R O RN AR TRI40HZ B L TRIE S 2 Z
& HR Tz, 1 0 R LT & B 8 THRIG0REF D IIE 21T -
Iz.

NIV DEEFFGARRIE, #94050EHC B L CTRIES
B EMTEE, HEMTOERIL, HEEYIcEEN
DIBRE L EITTORBEEL L THEEL TS, 49
HBRAL 2B 2 im T A BRI iE, AHEEFEOLER
PEARFLER AL EE & 72 5 B2 HF-HCI TR S fE L T/
vy ML THET2LERH DA, Zix2019
FEELIGEOMETH D,

HRIRSE & R OFERIL, KI30F0RHTRE L TR
ET DI ENTE, BVIELOIE2ED TH0E D
IE 24T - 72, EAICRIT 5 ©— 7 OIGRBRLEE R
BHY, E—IHIERKNELRLGEDRLN., Ja<w k
77 NOFERHEED, T—F ORI 2T 2.
NV OWEEREIXRITNEL, Ja<w v ST L0
E— 7 OFRP I HICRLZETH Y, 1ZIEETOREHT
BWTE = FHIERKEL RS, FHIEDRLELRHE)
2, FHERMIPPY, X Lne—2RRES
5 e DITIE 1B 72 0 20mgfe DFEL & T4 2 B &
5.

XRDIZ L 2 SR, A FHENICARR B R (BT 28 O,
FA0RABIORIE 2 To T2, WEDHRIL, B—27 D% —
VB D~ v F v T BT o T,

Pl k%% o T, Exp. 364D L 7 fFERR KO
PARBATHAL T TE . ABIL BT =4 A e V=
VDT A RE, T A RBODBHBNETHY, 2019
FEDREEFEE Lo,

P bED D, AHFIEOS3EE O/NMET 306 LR SO
[ (RRE) = & 2B o BEF it~ ihr it o IREEIE S D
HIERLA: © BR3E & B O RINAHER 2> S 38 5 HHEBREL ) ©
OO T—HNEE T T2, Tz, WM L OENL
HOMEFEEIT- T,
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RIRES 18A046, 18B043

MEREE 74 VEVOH U IRFEAVEEATERTHORBREOERAL LUSRLE L OERICET SR

K4 - e (Bk4)
sl
HFEITFE A L

(AR BEH - B ShDHHR]

W TEOBERMARLECRA hrF T L Iy
7 A (Sr/Calt) 70 O IXHEFERE OIRESE S 1T 5
EEREREEOLND ZEDHLNTEY, FICER
BPRONY IR L ANnSNTWS, &k
o IR P S HBEEICERL TWLHOT, raE
HRERIIRE S AT L OFREHR T b & 5 Brilin o i
BT 72 2 KR O L) & & IR 3 e TR LT
LZOICHEL TWA, LaL, v 3EHEZ W T2004 L4
T Z R 2R BRI 0 AT o Te R I R B b
ZHIEEZ 2,

Z 2 CAME TR AR RO 7 4 ) EVHEET
Bl EnizYr TeonT, ETRERELL Tabh
TWS Y DHREF DOSr/Cabk DI ED X 1TT8ED D
20024F DHI2204FE 53 12DV T H HLAL O IR 43 f#BE THEKIE
DIEITLEAT > To. ARIFZETIX, FaAEEEREI 02220
FIZO A WKER I ESOETEITH> 22BN L
T5. RFFFRICL Y, EMMRMEKELESOE L %
o ORMELEE & OBMRICHOW TR ET = & 2547
Ehb.

(FIA - AREERS - BONT=HER]

AR THN -7 4 ) EVREPLEORZY I
TRABOEREITH2. 5mTH Y (K220 53 12HH4), 592
A ORE 5 fERE TSt/ Calb OWIE I DV T (LK 2T
DEFBIER T 7 A~ FNmemtriEE z VW TER L 7z,
Fess o PRFEFNA L ORIE IS5 R FE 2 7 RS HHE
& —OLERNARE E5HTEE (IsoPrime) % H iz,
SRFEITFNFNS/Cakk <0.5% (SSTIZHE T 5 £0.5°C
i), 07C<0.06%0, 6°0<0.10% TH->7z. EiET
L7 &K LT, b Ly KRk ZBRZ5 L KspectraZ A
W CIRER IR 24T - Tz

AT DFER, #I2204E 172 > TSr/Cakk > HETL L 12
HEAIE DL > 5 1%, W DRI A X F B SN,
KINEENCHE N U 7 AL DS RIR Z L7 S, AHFSE Al SR
12X, Sr/Calb[AERIZ 601DV T H N K DD FES -
LA R MDD Z g o, Kz, 18004
ROJFEDIES - §lLBEIE, 2 ORI O I A2 k(L
TEEOER WK OEELZ T TNWL I LREXD
N5 EKBEDOT—4 Lo°0DT — 2 B AELE T, i
SITEEITE 2MKRDPOBETL LT & 25, ZORHIIC
IXBEE AR E S & TV Z B b T, —F, 6°C
DHIE, BEZEL THEBRSH D 0D, 19504 IR
FEMICED T2 EAR RSN TE Y, 2L, 0"Coik
WMEEBREI OB O ETH 5 A— 2 RICk b0 L
BEZOLND., I6IT, FERIENTORERD OIE, K%
sk D HEKIR <2 0 "0 DA E 1L, ENSOIZBEHE L 72 3~THH2

B B - MILRFRFERE AREAER (E124)
H30/6/4-8, 9/10-14, 10/9-12, 10/30-31, 11/26-12/2

EOEEFEBRE S, RERIE T TR A=V
EWVWL OPORIEERPZEL TWDH L DD, ENSODE
BT EIR T D rTREM S R STz,
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RIRES 18A047, 18B044

MEREL BEENERYICL 5706k  SERAETHEIEZOET

K4 - BB ()

/NHEFR - ESCRTZERRIEIE N PESELARE A&

Jept WHERAERE L #—

HETEWBTTEEP (R EEIER)

WFZEHH H30/9/19-21, 9/28-10/1
SEREIFFFE SRR AR B (=)

(ARBEH - BFF S DHER]
FEEIHERR Y O & 0 fFREE O BRI AR B - BREEZ
BEBLZ LR HME LR E TS, EBEMICKITS
MR KT DFATHIZE (Al et al, 1999; Hayashida
et al, 2007) £V bEDFEREPOEBREOES VT —F ZHL
BL, HEERUK TR 2 W 7o HERE Y O AR E O
e D~ AL —H—TIERE Big 3. AW T, EE
WADOHEREWNZ DWW TR T & A i iR R sk Ic B0 < i
WK FE LR A RD D, 207w, WHIR S = —
THEHT X B EBIHIE, u-channelik} & LL-channel i}
WCEDRAANV—REL T 2R —3 3 (Oda and
Xuan, 2014; Xuan and Oda, 2015; Oda er al, 2016),
LL-channel 3 D SQUIDEA S (Kawai er al, 2016) 2 &
DY T I A —=ZHIEDIHE DT XD FHR IR
FREE S B O TR B - B RE I KUK R L T — Z DHL
B AR, THE TOSE TBIWIZ-2a TIZ OV TER]
BBk B ARFE R REALIE 244 T L, u-channel & LL-channel
HIE 2 ZZ2n20mT, 10mTE TARMEBEFEREZK T L
7z, BB & u-channelBE OFE R 1T B e AR T
B 5 IFROEENIEL] (ICDP) 12h 2723 HHFE & AL
SiFsinb.
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 - AREHERS - BONT=HE]
HEEIWE I CERELL Z2HEREY A b v a3 TR
(2D Tl -IRE SR E 21T VO MRS SR AR 28 L Bl D 18 5T
EEDTWS, R b a7 I320124E 23RS S iz N
DIA (BWKI2-2 ; £ X1633cm) TH 5. HEWITT & L
THIRLOXE L2720, D7e L L WIR TR TE 5K
IWKE Z 10 E S T, R O13BHEN HH LIV
WRIZOWTIHCHERZH TR Y, HREYITEE4TTFE
BELLFITRYS T2 Z b TN, HEIZIE R
Va7 TERRENZEIC, ImEE Tl S, LEL
TR, A RRE DT I EA L.
F 7, HERE R 1> B ERE RIS T R o = — 7k (Tee)
ZERELL , B2 A 2 Tu-channel (Wriaif&1. S8cm X 1. 8cm,

£ Z100em) OB bITo72, EHig, —HZFRWTLL-
channel (7iEifElem X lem, £ X100cmDL7T > 7V & 47K
MAB DD D) 1T X 5RBHREUL 1T - 2.

FECEE £ TOREIC L > THHBE S = — 78EHZ D
VW T0-80mT F TOE:PEZZ i & H SRR BV DRIE %2
PEREFANIR AT OB EA AWM IFHT TET L T
%. X 5T, u-channel#F S X ONLL-channellZ DV T &4
a7k ¥ —OBEEE AR e A C BB AS T i
IZ X2 BRI /S A Z—JHIE 2 LEaE L 72 3 AT -
TWh, TRETIC, 20mTETRET L, £, XHBCT
A% ¥ VHIE LEXRFZ F v FHITED D, FeEMniZ O\ T
BRI X ORERLIRE & OFBEERROND L&D
2, TAUH2EFRITREHATEE &b DD W ERT
ZEDBLRoTND, Eiz, {RIRBEMERIE D O REIE D
FHERRE 5 (Verwey transition) DSEFR I AL TS, AR
13 U-channel 7 EHZ 5V TNRM D 25-80mT C D A i {4 %,
B X IR EAL (ARM) D0-80mT T DA il
HEZAT>72. £z, Cubeitktd ARMO-80mT T DAL
HREHIE 21T >72. 205 H10mT, 20mT, 30mT, 40mT
DT — X hrBHPseudo Thellierik: 2 VN T, FAXTIES 780 E
ZesRD Tz, M IR O 2 RAY A X Hayashida er al.
(2007) L#fra—E3 2 Z L3 fER S iz, £ 72, u-channel
DdeconvolutionfE F: & cube™ B K &b T FHRHES I FE 2 L
LT3, BEEIRABIT L < —87 2 Z LRIz,

WHIREE KK FE BT DOWT, FRICELED 52700472
Al OKEKI200cm) DIRA DIMRFICE IR T OV TR &
DT, Ali et al (1999) 3 X U'Hayashida ef al. (2007)
TH FERR OB R EVMRA~ORM B LT 2 R5 Z &
MTE DM, ZAuEShaar ef al (2010) 72 ED3HFH D HH
&L T2 Levantine Geomagnetic Spikes (30005-1% & Rif
W2 Te» TEREESINTWD) EXIGSITH Z EMNT
XLFEEMENH D, T DT EiX, HEFEOHERELS OIE
WAy & 725 a7 < v MVIER OBEAEE B X ORI
LRI PR T L 2o e B2 b LA,
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RIRES 18A048, 18B045

IODP Exp. 346 THRESh-BABFEFEEBRYOSHREERARAE L TBEET
R KRR HSRITER MERRER A HE (FdR)
H30/4/23-26, 5/1-2, 5/7-11, 5/16-18, 5/21-25, 5/28-31, 6/4-6

HMERFRES

K4 - BB () ZH A -

WFFEH

LM EAMAR AL HESR (BaR), o A4

(B - B ShDHHR]

A AU O 55 DUAC I PR EHERE ) (I, R 2R B RS A
JEFIET S, Z OV BEEIIREEOKBICB W TH v 2
H—RK—=Fval—- A7 icxtteshTEBY, BT
FRT — NV OREEE KL THDZ LBHEINT
W% (Tada ef al, 1999). L2>L, ZHE TORITHIEIL
FITEHEDOER b a7 TAIRERIBER20GFEICRENT
B, FIA LRI RS2 B A JE ORI —
FOKEIEEC > TED X S 1T L TR DT~
b TR T,

IODP Exp. 346 Asian monsoon Cl, H ARG OEEL
2 B B IUAD AR & B D HERE Y 2NE R A ISR I S 1,
EHS OARE A B A3k X7z (Tada er al, 2015, 2018;
Irino er al, 2018). B Z/KEPLHRIENTZa TG
BoN2BEOHFEERESCHE~OWME Y 7 v 7 A
BT D Z LT ENIE, WHFREOZE 2 IV B
ICEITET 5 Z ENARETH 5.

% 2T, AWFFE T, IODP Exp. 346128\ T HARHED
HL72 2 7K D I~ B BRI S VTR HERE Y 2 7 B0k &
FAWT, FEid 2@ U BT FEARA 7 — )V OJUELES) -
FRBEOEORHIZMAT 2B LT L2 L L,
DHFEATH . AHFFETIE, XRF2 7 A% ¥ F— (ITRAX)
Z VN T2-3mm O fif 4 £ THEREW) h D S RAL A B 2 43
W2 &ickv, PAREAERBICHES BMTHFERATr— L%
&2 5 ahd (K926054F) ZiB U TEIeT 2.

(FIA - AREHERS - BONT=HER]

SERR30FEA A Ry H6 A EAICoNT T, ITRAXZFIFH L
THEREY 2 7 O&EMGE LR AT 2o 7z, sl iz
FHIIODPH 346 UM THE CHREN X 172U 14261155 (7KiZE903m)
OHEREY 2 7 T, 1. 5mdD 2 7 Z3mm, 108 OfEEE T
TEL 72, SHHEABITII0R TS - 72, WR28HEE -
X294 D FEFIFIC X DITRAX DT T — 2 L &b,
Ul424#5 (k2808 m) - UL425H15 (kiF1909m) - U1426
Hi A5 D 3] D B VAL HERE W) O i R E LR AT OME T L
7z,

AWFZETIE, ITRAXCHIE L 7 HERE W o e /LR &
EEMICHZ D X9 T 520, EEROHEEZED
HTIT o7z, BHERBONERR LRI, FREYORIE
FERD DXFEERDOLACIC X 5 B ARHIE L, YR8
2> B OIF RO ILFFH CRIE U 7ofE R 2 2 CESELE AT
BT — BB LTz, SHI2 /A RADBREREDT—
HWELEAT o Tett, WERBRE AT T A4 R (Irino et al,
2018) IZii» CoRE &b, HEfinsk a2 ERL 2.

ZAVE TOIFM O ILFEFIH TRIE L 72 3HR O 5 Uil
HEFEW)IX, RS B 2 VW CEEREIC X L ST D (Tada

et al, 2018). E 7z, VRk28FE DL FFIFHOME L L T,
ITRAX THIE L 7= Bras#E R h oM G i &6 &
DIIEL > TWNWA Z EBREINT WD (Seki et al,
2019). = Z T, #Mxibd v T3HE OBra i L 72
L2 A, W@mERKIS0TTERMIZIH S OBriXF U X 9 7225 H)
ZRL, BARMEOEENL DD AT A E L TEHWWT W
T LRI LT, KILTSTTERT L D b AW RHRIC I,
V2| (UKE2808m, 1909m) 13l 72 & 5 2 E & 2T
DO, FNTHILT (KGR0 m) (I D215 & 12872 52 8)
%R U Tz, JEATHIFGE CUE, $9175 05 4ERTC & B gk 03 BH &,
BEORAARM L FL L5 RURROTRNIC R o T2 T L AVR
WENTEY, ZOIERHERYF OBr, DF DR
BB EOEEL L X T-rREMERH 5.

S HICHLS DUYRFRIR A E L L VL <HET 5
7o, AHUS CHRERIEGEYIEE 7 7 v 7 A 25 H L
7. FORER, HWWHLE OKEEI03m) 2> B EEWHILE (K
2808m) T3 T, M2 IR A HIE 7 7 v 7 A
PO L TNDZ ENBHLNT o Tz, EHEDT T v
I AT HEA T — NV TRESEBLTEY, ZofE
EILICHNTT 52 & T, HTFEAr—LO#EEOR
TEENASIH S0 5 Z LI AN,

BIRE S CIEEICBroBIERRICE B L TSt 2D T
WA DS, SERE28FEEE D HLFEFIFH ORI L Y, ITRAXT
HIEL72265c#E D 9 b, Br, S, Fe, TiNEEOER{LETT
BREOEL 2D ZEIRENTND, £, FRk29%E
EOIFFIH ORI LY, HEY T OCaDZEE D il
EORBEMERELZBEITTEDL I LRI TND,
AL, 2D DITEEITHONT b, ARIEFEE 5 ILZITRAX
ORERFEREZMN+T5 2 LT, BEOAREOE RS
ICOWTH TR ARG LND Z LS,
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DOREO/NEEY VTN F— R T35 X2)
I, HER B4 M Lo Z MRS BT, Ay
LRELZLSELZ NI ESND/NERY 2T F 17122018
FOHA2THICEIEL 72, F0#%, HITFEM OB L 2[E O
BHRBUCETh L 72, BEEHIZ20194EKIC Y =7 7' &2
FHL, 2020 ICHIZRICIFET D TETH D, BT —#
i, U 2v 7 U RESEOYEIRESCYE 5T 2 H 5 h
2L, BEEAMIE O D E W ElEHREM S 2 e+ 5
DOERERMT D700, BERESITICE > THIER
ICEEL D,

NS E2) TR 27 7 RBIZRWTHEY &k
(BKEEY) O EE 72l % 55 18] B O FURHR BT &
LTl o7z, BV OB I OWTIIORZEMESD A F
(ONC) TH LD SIS A7 LTI 50. 39,
0. 55 mAEE ST TEMM L /2. & /KSR D 3 A2 2T
QRS AR T M ATRIT 0. TpumHFRIN, @UTFRI
YRt (NIRS3) T &4 D B AT R UITBIT 53 um
BN - WEPLOTIHMEL 2. L2LO, OEEKiEy
OHFESEEZMT D720 T, R0 #RES
HEOBEWZEI>THEELTLEY., T7hbb, /I
BERBOEG/KILY % EICFET 5 ediciE, OTHE
REFEEZEBETRD, HEZITH 2 ENULERFRT
5.

Z ZCAGHETIE, 2018 H 1T Ik S A7z FURHZ I
RBEWCANT T, 20BHAIEEE & ook ot 2 HvW IR
BBl - NEREEE OF R FBEIHO ATV, IR
B 2y 7 RBITRIT D HEY & KON 72 mEE
Emx AL, ZORE, 207N 5 RERE
DS ORRERAETEZ EITk Y, VIHIHER~HEE
SR EWE DR - MRICHIIZ 5 %2 5 Z & 3 HIFE
TZ 5.

[=5&]

MR AR 2 T, WRMRIRFECM 2 v KT A4 [ 3fE
(Murchison, Murray, Y-980115) & AnZEi /K % &&6x L 72 iR
FHECM= v K7 A F5F (Jbilet Winselwan, Y-982086,
Y-793321, B-7904, Y-86720), I LUV, KiEZH 2T
Murchisonfgf7 (JEMNEL, 300, 400, 500, 600°CHIZEL), LAP
04721%84 (JEINEL, 600, 900°CHn#L), Tagish LakefBfT
(FEINZER, 400, 600, 900°CHIZEL) DEHFHRFEEZH 2.
BB ORI AT MV EHALKRF D 7 — 1) = 254153
7+ (VERTEX 70v, Bruker) ZHWTHUGL /2. %72, £
BIORIRFE 2 @A 2 7 RAI Y v % —DCHN
TTHEINTEERE (Flash EA1112, Thermo/Finnigan) % fV T
FHAIL 7.

HH 05 - IRERERS HENZER MBRERE S X7 A5 HK

A B GRAERS), i 414

[BRELER]

OrEREI72CMIBA & INEHK L 72CMERA & D Fhis
SR, BB CMEB A 1T 4 R E B DS Ll % < 0. 39,
0. 55pm#H: D IR AMEV DIkt LT, B A 23 1) 72
CMIEA T2 R S R 73 < SR D3 B\ MU ) 227
L7z, ZOREPG, BEARRETOMEBKERIC X
2 (R BB DR DI RO BT B E L ET 2 L IVR
X5, (B L, Murchisonfg £ & Y-793321fE G D X 9 1T,
REBEICK EREFITR VDI RPE R LEBAED RS
Nic. U, Beh g =1} 7-CMIEf O R FEEIT
B L7200, & ENS5GHEYOH/CRAIMEIC LY
B2 (ThbbEERMIENEINT2) ToDIC KRN
KFT2EEL2BND.

QFk~ RIRETINEL TefkFEa > KT 4 NBEADH
B 1 BREENL\EENTO0. 39, 0. 55 4mis D R AME
WOIZRF L, ERFEDPD IRV EHIS SRR E W ER
L, LA UINBMTHE S R, BUREOEITA
PR TH 72 5 72, Murchisonffr D2 RFEE (3. 3%) 13600
CTOMEE TR LA L h > 7228, 900°C TO. 4% %
TR LTz, —J7 TREERIZI00°COME T < 72 v 400
CTH/MEZ R L7214, 500CEL ETIEHONE L oz,
Tagish LakefB A D2 RFERE (7. 7%) 13400°C TOME T
W358 EEAL L 72l o 7223, 600°C TR L (4. 8%), 900°C
TL1 0% L 7z, —J7 TIREFERIZ600°C £ THa E A D
59, 900°C TAMIZE < 2o 72, 600°C TORFEER D
TR O D RIC LD LB DNSE. LLEND, /A
U =7 7' K8 DO0. 55umiti O S 13400~600°C T
IN#Z 52 1T 7z Tagish LakefEA DEICIE <, £ DRFEEIT
K3% & REL bID. L L, KERDREELSN DB
K&K DAEELEZ DND 2D, SHBOMBYG
BHThD.
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H30/11/6, H31/2/19
L

(AEEH - PFShDAHER]

JEXRIPEDIRRIL, HET L — b OILHIARZD BBk
L7emiEkZRBIR L T2 0050, ZhbDRRKDL
FRLRIE, T— N oEB & FRHIL T L TWAAHE
ED D B R IRIK D FERGE ) 70 BN IR B 22 SR DM,
RHIM ORI 28R RNETH S, —F, IRRHEREY
3 RPN TS, BHFRES AL D, Z0
(LR & AT 5 2 & T, BEORRKDEFRSL 7 L —
NEBNCEE T AR ANE LD LI TE S,

AL T, FFERICOAT D~ IR RK Z %5
12, WRIRK &R D Je R Z 0T U, A ISR
N =R HFR—VTF AR IAT 7T EHN
TRFEHEEZ1TS. £/, 2un by ANBE LML,
BRI DUHATR & 72 DYRE DR - JENIEE L 0% %
MFE 5.

5 HHCR IR IR Y OF <, BERELLT
FETHD. AT, Fig, 2vr by ABEITHE
BL, FNRRSKRTUFE -V F U A—ERIAT T L0
DD ALDIRIRK DR & L eR Y — v OBRE
FAONCT S, Zhuc kY, BRHEEY O LR
NRE—=2pb, BEORRKOKEIZET 2 EFERBRKD
Lo LHIFFSND.

€31)::D!

W), IBIRAK DL, & 7 FICONWTH HFEFIH O
DTETWER, HFEHEDITET 5 KKHERFOFHL
WEET T ASENIN T RRRERGE LN D, K
HFEE T, B LETEODTOREIT, SR 2 BT
L7z, Z#riE, 2H19R 4T - 72, F£72, BlodLFEFIH T
DT ETE L TW I REEEFREHC DWW T, FIAE0ERE
WCAREADEL 272, EPMAOBIIFH Z B3 L, £ifi
ST EITA6RIZE L 72,

(MA]
HIFETEOI v e By AL, N TALLOE
FFHZZT 5720, BESH CITERREG K&
LTV, FIT, HFEFIFIRRK, BIUOHBEHORESE
BUXREXL—FTEEL, NV U LAREOT VA LI
HERNPODBELT, Zhick by, #EtoN) 7 AT
T LVETIRT Lie, 8L RGN, 1%
WYE & & HIZICP-MS (iCap) THMT L 7z, [RERIEFEHT D
WU, REEFADOLDERLIAL, RKERELL
ET, EPMATRHE~ Y ¥ 7 2fTo k. uHEITHER,
BN T A, AbhuvrFuhElL, IE7E8LVYED]1<
A 7 v A— N VORRGEE T - 77,

Y EA - KRIREAERY: ZEFE ZEHEHFR BIEaEE EER)

[RR]
RSO ICAAT 51400 HEREL 7.
ZDH B, FRREE R LNz DIXS D DR RN TH -
72, —J5, ERSDHTTIE, 20o0MER MBI LTI 55
SN, EONWTNITSFRMAERERED b, 202D
DOREFE DIRIRIAKIL, TN EIREHE & $KE OILEY) % £
L Tz, A=A 7 U 7THHA (PAAS) THIKLL 72
T LHETCHE S Y — U, AR B ORI S 752D
RD O B3O L, RMAREE ORWIEHR TIED
ve vy ABEERLE, [KLUE]O2OE, 2y ey
DB, R ARL, KEREOD2Z B Y
U LNEE RO, £ THEKBRIORRKE 257z,
[HEARTL DI RIT, AL A U CE R, A4 B
ELHEFECEWNLONREZW, Bk A 4L, 2vey
VAR ERBSESL ZENMONTRY, #ARICR
WHREPLILEEZLND, BRKOY Ry AERE
X, AL OMERISITTRERE T, KOWTFRDICEK
B STV RTHEME S E .
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Trse R H30/7/9-12

HEAFFE S E M Zhao Xiangyu ([ESTHRHIAFZEFT)

(AZREM - BRFShDHHR]

HEIEBUKIEER R DO ZEMBIRIEN Y 1L, BUKFROFMH
RO, HERBHEXAHE ST 5 L THERTEFET
HD. THNETOFRRYFEHZEICEI Y, BUKEZICHS
HEFEME I 7% DO BERAI 7R RS, BUKIBER R O 23 A oA
CBBICEEL TV AENRRE SN TWA, LALeR
B, FERIYRER 25D L BEEEEOCE I - B
BIEOKR T, BUKEEICHE O BEESE 028 L T
<IN TH RV, KBNS W TEUKR D5
TSI A BRI 5 1T1E, BUKREEE OB B
KHITFIERICHE DS SFEOSEEN D, ARBFIE TIE, HEEk
Bl - A - BIEEOK SR &3 2 B REE ORI e
i EHONCT2HEMREN L L, FICBUKEER
TR DIERRERIE D F I L Wb ~DF 5, MBHUEDHEA
BERHINT A — 4 — LEESCRLE A W ORREZ B & AT
T5.

AHFIEIC X D AR TEORIKINY, REERE TfTb
NHMBREE <~y B 7ICBWT, FEfir>X Y EH
BIZRHEE 21T 9 2 & ZRlREICT 5. £77, BUKRORBER
HURFDMEI S auiE, B AT HE O IR BUKSLER O 5 A
S OHEE Z W EICT 2 21T TR, AERR DL
P78 & 24T 5 M BEO R WNHEREY) N ICHE b AT iR EUK
SR ZHR BT DHN T ESHLEND LSR5,

(FIF - AREBAR - TONTHE]

SRRSO R | 5 7 CERIR S Ui KL AR (
BEEL), 7 ¢ U E U TERRS okl - REkE -
ERCE24AREE (7 R AT LY V) OEARRIHT 24T >
7.

ERL0ETHIR —12H oM T, BEARRMEZ W eE
IRAGSGAIE GRUEL), VSMZ Wzt 27 U o A BIE
(24730EL) , D-SpinZ FlV 7o BRFEZZ it TH i (14308} &2 it
L7z,

HhduvEsE - WIIA - BIERIOBUKRICEIL T, FAk26
FEEP S L TEBL TWHRIEDRR L T0EZR %
b &, HiA - B~ 7~ BIESBND T4 Uk
FLOFERZ2FFE, B X OBEREFFE~DBUKEE D)%
ZHLPIC LT, RIFZERCRICBIL T, TRROFRITEH
WTRRAT L Tz,

*Fujii M., H. Sato, T. Nozaki, Y. Takaya, Rock mag-
netism for characterization of submarine volcanism in
the Okinawa Trough, Japan Geoscience Union
Meeting 2018, Chiba, Japan, May 2018. (Oral pres-
entation)

*Fujii M., K. Okino, Submersible Magnetics for Under-

standing Off-axis Volcanism of Central Indian Ridge,

FilE - BE - BESEEEOBERK - BKROBIMWEFHZEZRD
B - ENIATIERT DHEEERHBEINIE 7 v — T AP RFBERYE (8120

The 144th Society of Geomagnetism and Earth,
Planetary and Space Sciences fall meeting
Nagoya, Japan, November 2018. (Oral presentation)

*Fujii M., K. Okino, Understanding Circum-Antarctic
Ridges: Magnetic insights into off-axis volcanism and
hydrothermal systems near the Rodrigues Triple Junc-
tion, The Ninth Symposium on Polar Science
Tachikawa, Japan, December 2018. (Oral presenta-
tion)

*Fujii M., K. Okino, Near-seafloor magnetics of off-axis
volcanism near the Kairei and Yokoniwa hydrothermal
fields of the Central Indian Ridge, American Geo-
physical Union 2018 Fall Meeting, Washington
D.C., USA, December 2018. (Poster presentation)

ETo, AWFERCRICEE T 2 T RCim U3 & ik L 7z,

*Fujii M., H. Sato, K. Shimada, J.

Ishibashi, Seafloor hydrothermal alteration affecting

E. Togawa,

magnetic properties of abyssal basaltic rocks: In-
sights from back-arc lavas of the Okinawa Trough,
FEarth, Planets and Space, doi:10.1186/s40623-
018-0958-6, 2018.

*Fujii M., K. Okino, Near-seafloor magnetic mapping of
off-axis lava flows near the Kairei and Yokoniwa
hydrothermal vent fields in the Central Indian Ridge,
FEarth, Planets and Space, doi:10.1186/540623~
018-0959-5, 2018.

* Zhao, X.Y., M. Fujii, Y. Suganuma, X. Zhao, Z. Jiang,
Applying the Burr type XII distribution to decom-
pose remanent magnetization curves. Journal of
Geophysical Research: Solid Farth, 123, doi:10.
1029/2018JB016082, 2018.
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LRl ERI LTS,
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Beip P OBREBRATIEEY, HEEEYEARINSES L
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PEEMREIC LY, MRS A2 RESE S, 2tk - T,
BEicxtT 2 Etn E, Al orEl, HEEY -
WAEMMOBIEZR EOHIERH D Z ERMEATWS,

Lol MG R X OZZR O ZEHI ARG — 1 D 720,
ZOWNERTDFE Z > TWDODVEIZEFRRITZ LW,
—J7, I Y LAY O KRS X EREE N I
L, TODMRITIEYRIT & OME/ERICE Y #fl S h
LT EMRhPoTETNDS, £ THAE, HEFOH
W & WA X ORI kL 0> ZE R BI B 4% 0 BEAT &2
vy, B2 FHEOE:, 713 L EHEREY
DI ZB LT, MRS ARy O - EREICED
BRICB L TWD 2B 60T 5 2 & 2 HIET.

INEHLNCT D Z LT, ERKEORKDORE T —
VT % T X ONBIEHEREY) O IR FENRE O TR EE D
M EPHIFTE D,

EE BEA LA, it R (RS - ROAMERLINR G ITIEHE)

(FIFA - AREEAS - BONT=HR]
TEEFRGREHCE EN DB O/ e A — )L TO
35 B B FMEES~ A 7 v CTCTRIBML S 5 7eic, B
ERTTHE (FR I U L) ORIVLEE 2R U 723 URHLEE Ik
ZRESE L 72, H30EE ORI T, AiEE £ ClcEL B A
SNALER O IR WM 24T o 72 3 BHT DWW T, SEM-EDST#]
BODH 2TV, AP L 72 HIRIN CTOR#ED I3 L TA
AT LWFFTHNCAHINL TWD Z & 2R L Tz,
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1970ER K 0, HIBRELE ERPKEL T ZFE L, =
FUTEE 9 KR DTSR DSHUER DB EE— A v F 22 S 4,
= bVERERL THIRER S A T ICHET D L
WO IRZE I N TS, Yamazaki (1999) 131525200
75 R O HERE W R O R T i RS SR B AR BN 0> B UK D
HRICEET 2105 F0 2R L, HBkilEEEs
HE AT EOZR VT —JRERD L 2mREB LT,
Z OB EHOEE BERIZ OV TR ICEER e gm0
BWTRY, REDODITE, 10FEFHOYA 710
FIEEHFHNCR O BERD 570, HIETHEEHE
A1 7 5r) b o U fo i g R L sk 23 L B8 T
»H5.

—J5C, FARTE SRR E OERICIE, REhIcE &
N D REMESEY) OFEFELRIAE DIE D>, AW IRRLERIE DB L
DEFPEEST D END > TEe, LER-T, &
BRRORIE & REHZFORCE A 7 75 Lxthh &35
EARFIRRE 2TV, REMROESICEET S
BB 2 LERD D,

TODPEE363RMIHFEDOTEHIT A kD 5 B, FRIE A FFED =
PRI THREI S 7z A FU14901, #9877 /5 4ERiTI~#J1875
TERITE TO I X #100075 FF O R R & i 12 7L
L T/ (Rosenthal ef al, 2017). L7z > T, Z D&
Ra 7Ciifk S o fixhir g s A 2, KELH)
VTR RETESE B OB A B bR\ e ETIE T 5.
S i, AR R AL S AR &) O B I & T
352 LT, MiERELEESE & X1 EES) & ORI E
MEHIICTR D, Fiz, 5SRO THE b IV RO
HEFEW) (V4 B U1490) OEAREKFREIE 217\, 30k
H DOREE HEREERIE & AW IRRESRIE D B AR ET D Z &
T, REEBCHE S B OE B S 2 H0 fr<. 2
AT X o THE R M KR BB 7 — & 2 TR
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H304EEEFLFFIH T, B R a2 7 HGEHMOUT ¥ 1V
BHREL L, BEGE 2 DOUT v Vi EHT BT 2 R RR O
BIE, IEBEEMEIREAL (ARM), ZIEEBRAL IRM) @
15 L JE, FORCH A 7 7 T LVERR, HERIIE 21T\,
FE R 7 IR SR B DR TS0 A B R R DO fRE 24T 9
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HOE 755~ 100077 45 FF OFE T A 72y Ui S FE A0 ) 2
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FIHL 7z,
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DFORCHIE
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Rk304EEAH ~3 A & TO3[E], HIRFRERALITAL & BRE
B L OB EE R AL OBEORIE 21T - 7. T30
EEERTHI T, M e 7 B KGR E O LB 21E T 5
7o\, HERE R (BREGE 23R8 AAR TR To#E 1T
NLHNCHERE L T2 IR BRI R BeAL 3 K OV IR R AL
DIMERNE Z1T - T2, FRBIESA ORI TIE, B2 —
P OMSCL-SZFI A L THERORIE 2Bt L, 84K
FI30ARINCOWTHIE = 272, F 72, Texas AKMKZED
DOBRIGEFRIAT Y FREWM ThH o IcRR a7 B O
UF % R ViR EF35A 218 I CHE L 72.

(Boht=-mE])

INHOREFRL, HALK THEM L iRBaE I ERE -
EAIE T HEMESR DO T, A FUL490DHEREY)
D BIRFREERGALBREE DS B W) TIEEICERMEAN 7 T
T HRDREIE M 24 > TWD 2 L, HERREDZE
BIctlEo TF & VEESRSE DO EH&EPEML TS Z L2
SRRy, ZORREERGEIC TARKT Y 2t
HDTWDE, Fiz, TRTORBREHELHCE L THEL
7z,

TWRL0FEER E TICHIEDNE T Lo 2 IEHE A 1T
DOWTIHE, 2019 EICRIHRFE 21T W BRIRE v, 4
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TR E TO I K 2100077 I 38 I SSHEKHHY 70y ik
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20179 H T HESIR 7Y 5 7 T T AL e BB RFAIRHI 7 m
277 . (SCORE, Exp.910) Tix, HuiF Y HERY (Mass
Transport Deposit; MTD) D53 % #iisk THRECHE 7
100mE THEHIL, HEFEY = 7 23 EI S iz, ARFFETik
Z OHERE) > B A U 72 EIBRK R O B AR 3 D IR oy
HrZI0DP/ B = @ 9 OIEHEN e LA 7 v h 2 Lic ik
SNTAT Y. EAD XK OB BRI £ D85 Ol
LTIk A L TR Y, O HE = 7 & O g
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AR EEETIE, FICLiReSt, MnZe ¥ OFEEICE:
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7 1) RCK06-06 C9001C (B = w 5 IEZTHE) 12 X DI
HIRIBRK D1F 2>, D CHEL 2 & i 71—
IZ X B RBHERBYIIRK DT — 2 BEICHE S TRY,
INHEOREICEY BiE N 7 7 ORI S (LFIRE
DELZBHFTE 5.
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HEFIR PG J5 3 DK ZE1069m D HS I B W T, RERE
R 7w 25 A (SCORE, Exp.910) [z W ¥ W75 J5 4E
HI) DMThoiiz, Z O T, ESKELENICEREIC
HEIL TWD EE X BND, EEOWET D HEHEY
(Mass-Transport Deposit: MTD) & fif#7 i~ 525 fit o 2
EIEMHEREY O BB REL TV 5 IEET DIz X -
THHERE L 7o RO RIBRK 1L, HhERR BT (MEIKim fF
iT) TORIBRKZI U T BB O A B BR B 24
HIZE L <ELTFTEREMED NS B, LavL, HERIE O]
72754k & FIBRK DAL ZE L & OBIfRIE, 4T 51
HToOWEIERA LD 2L, FRICERITHLBI%R L
ITE 2720, TR TIE, MTDIZ L - TiLE vz
MK DAL E D X 912 - FA LTV D DH
ZARFET D T2 D, BRIV 5% O k)~ H BRI L 7o
HEHI = 7 OEBRK DI F 5347 %, I0ODP DAEHERY 72 754 7
a2 UCfE o TT o T, RIFFEORREL, MR Y
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ZH) 72 R 7 v R RIETRECRE ST 56
BRALPICTDZ EICDRNR5,

BRI 2 7 A FSE v % —DICP-AES L ICP-MS
ZHAWT, KR OMENS OIREZRIE L 2. &
53 1 3 VT TR B DAY S & T B A — IR K R
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25mbsf CA0uMAEEE T LR L7zD b, MTDHR _LHT20
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DI E T2t b B D BREHBEYNICRFE I T, MIDE
LCHHEREL O ThHDLEEZLND, i, VU
DA A AISMUELTOT VA Y ED FFIC X > TERMT
DIRBHEICIRVIAEND 2, WHEHEE FOREL &
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WIGEER I HREENT 2D U F 7 LA AL OFEENT X VR h
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HoNDEEZLND. SRITMORS DR ZED 5
LLbiT, WMBET IS OHEEY P ORRE L HEL,
KD ORIEENTNWDLEICEHL THRFALZED L TETH
5.

Center for Advanced Marine Core Research, Kochi University 104



FIRE\ES  18B052

HEFEERL XRFO7RXF v F—ITRAXZAV=KR0515-PC2, PCA 7 DE 7 fRHE, SRREERN

K4 - prig ()

il K - ESIOTERAEEE N PEEEIRR S

JepT WERAER G Z —

HEEHRATFEE M (LR EENER)

W
L [FIBFSE 73 1R AR

H31/2/25-3/15

(ARBEH - BFF S DHER]

HEFEW) DRIV IES 7 vk 21T, FtAd Ll EOF5E
Wb P LT AP ORNEL S, ThNHFHERES %
DFEMRBFFE~DICHORBOWT & 725 TW5D, A
e, EROET NV TIEHESERBENTWRPRS2AEY
FERRER O/ & Big 4. BARRiE, (1) EgEN2
TV T OEBEETHRY P CIREL EbIicE 9B kL
TWa D, (2) EBMNT TV 7RO~ 724 A M
NT TN T O, HEREY T T E D X 9 ICRIE S NELS
LTWB 00y, (3) EVETLIIHERRERMIC & 5 8
D00, ERFT5.

HEREW) O TR B AV E ~ O B W ELO I DOV
T, TRETEERNRERITIEITbhTWwiwn, &Y
BEHIZT T DL N LY, THETIE—A/IC
FKE10cmBEEDER SN EF NV TEZ SN, TR
bR BRI R &[RRI B EL2 52T 5 &
L T, depth-lagD i CIIMR ST X 72, ARG TIT,
depth-lag & A WHEEL & ORAROE RIS BT, EWE
SLOWFIEICI, LFEOWIERREHERIY LT, depth-lag
DREIPT TIEHENTWEHEREY 27 2 HW5.
BARMIZIE, FEERGE RO = 2 — X = 7L 5 <
o=, BERAKEFE 2 TREMEE ¥ —om
HRTE STV HKR05-15-PC2, PC4= 7 Z W5,

AN, Fa7 %, HFXRFa 7 A% ¥ 7 —ITRAX %
AWTERD S 217V, BEFO i RO O FAUE
7 —4 L OES e - MR TOREK 2T 9. i
LlEFk & 375 B3 5 EMEELL, KREIEIVUTOE
HEAEMIZ L > TR S ID, Z DT DFEE THEREY)
DITFED T & ZITRAXIT Z OHFFE H T & ThH
HEEx 5. EAEWL, HREYT OMLETT (Redox)
BEZNIAT A v JICEZDZENILLHMBNTERY,
Z O®REZLOFRE L L CTidCo, Cr, Mn, Mo, Ni, V7
EOLEPETHD Z ENMBAN TS (Tribovillard
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T LS BHREWERPE O, 261, P/TIOZE
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Pk DEA Y EE TIFERAICI D W REE L WAYE
PEDFRVEA TH->Th, EMIZEOYMEZRD, R
VWEREE L OBEETRDL Z LN TED L) ST

M SRS - UMK H—R v ==2—F Fv « = VX —E BT

LD, EHAOEMERZERIR & IEfE IR 2 12,
EWRGECT VAN T —Z ERUGT 0N D DD,
AR % B 2 & R a a2+ 2 Z L i/
D, EREROBME KR TERNTTEERS S, 22
T, AAV VTR EHIETE DR O AV G E T
BEINETOANT =200, BHAaY v TIVOmHtaE
P (MEREE) 2R b+ 52 2 BEMEL, TUX
VERYEEE AW RS 2 To e, HAaEF Il
TV & W OB CTIRE SN 7 77 F ¥ — %5
DREEREAERRLEZ. £, B o7 (5
38mm X [EE38mm?D [HFF) 12~ 7 e XFRCTA ¥ ¥+ (fif
BEE20pmEB L OM1pm) AT 5 2 LT, BA D3RG
TUHNVETINVERE LT, WRIC, AaYy TIVOEBE
b LI, {7 VNVOCTE Z 8 I L 7. AR
TIEAY Y IV BERORHE M T2 72, hEH %
BEORWER T — 7RG 2T lclcd, FErELE
T EEROEHLCEIY B TS Z L (2fEfk) 3L
W, FIT, FEIEAPEY EEROEAETESN
LEREL, EEITENVORET =200, ZHENLD
BIEEHE LT, TOEIG LY (R L ZEROBME
¥ &% L 1Z, Modified Hashin-Shtrikman bound % Vv 7z
BHREEHRICE Y, K7 BN OEEEREHEE L 72,
ZO XD ITHEFE L 723k el E T vICk L, BIRE
DEERAWZEERE Y I 2L —Ya v AEAT AL
T, TUVHNVETVORPREE 2RI, T DFER,
ARG E AL pm THUS U 7259 Z VB O D 6 &
WeFEEAEHT 5 28 T, FRETHE LA PIGEEIC
BAOWREEZFRT LI ENTE R, £, #ELE
PIEEICITERI0%RBED R FERERTE, FaD7
FIF X —HICEETS EEZLND. X VREED
EN20m TG L2 TV 4 VAR ORERTIE, KRk
EOREREFETOERNBHERIN., 5%, TVFVE
B OREHESS, ERICE 2 PIGHEE O R & g
THIET, Ty TR —nAFiEE L CO@ARRZH
RETPETHD.
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BT, KIS OOES>THY, ZDIFEAEN
ZHETHD7eOITKITEL, DT, D& O
TOER RO D L, WEICLTh, WERICHL LTS
NHET, ERLFHEITEEEZLNTNS, 20X
TR A AR oA v AT | & MR AL, HE o e
LI INTND (Bl 20, FAED, 1992 5 IREIED,
1997).

A& (1992) 1%, BRI B S o = HER Y §
12, FIRRAKIER (Aso—4) B X O =HIARKES (SK) Hk
DOERBEADPFET LI EEZWMEL, TI0OBANDE
HIL 727T~9 RNy, BE L FRICA AR 2L E3 5
WERMEE LI ATREME b e, Z oo Z L, Efsa
DR F DEFE 7 vt 23T, BEEA 24
TR, HERBTIRAE L L T TE D Z L 2B LTV D,
LA»L, BARIERZ—/ToERENRICET 558
T TR LT, EiEA OEEIRSPER 7 v 21X
THTHD., 22T, RFETIE, ARFHOWEREICE
VB EREA OERMEFRR AT EERL, ThHO
WMIREZPASPCT D2 LT, ER T ADORFETS.
F£7z, KH-96-3MMERFZ S ¥V F—F A ZfHEICR N
TR SN BEARB O b EME L, #FK L &G
T5.

AWFFEIT LY, BUEDOWFRSWBIRIC I T D IR A O
DA LRGBS 72, FRIERE, WERBTEE L L
TOFAPHEEND.

(FIF - AREHEAR - FOLT-HR]

BUE DR AT D IR ICOWT, SHEE,
HRRRDOM, KEIRSET, SFRLEET, 501
=T, RAECKEET, FIREEE, ERE RS
M, BREEEIOEM, MWHBERMTERT 010K oW+
A G U, BB L T E A s o o 25
L7z, £9, BEL 236N, WIRARE (B, IR,
BOSOE) (LD PEEITo. 2L T, kL 2k
B2 P4, WS, 63umaRiE, 63-120m, 120 zmbA
FD3XFITED NI L, 63-120pumYA XD KUK T
A% FHWTEPMA (B 7 v—T7~Au7F7A%—)
TR T 2 FM L 72, EPMASGHTIE, 1HIAE
WZoZ 2B E, FH65EUEID 34T 24T o 72, o HTHER X
FHA - MTHE (2006) DZHTE & O #2470, FTRK L O
HEE 2l ATz

ZORER, BOZVHIE TR INEA L, HETn
(AT) 575 (BTH - #H, 2003) kb EhsbDTH
% . ATEJROEFRBEA ARG 3 <1E EZ < 2 DM
ZRED, JUNHTT (FEfET, B O EM) TIRTEBHH 6

Wl EfEAR - WECRF AR FHRERAIER MBS (AT 1)

R BEZ, A K, K »RY (EWMREFRR)

Bl WS NHE (BE SR TIR4EUE P 2EUR, S
TR (ST, KEET) TIE7aEE 4308
HAeHF (Ze-oTi, FBEETH, [(LHENET) TiX45508k 530kt
DATIZRH L &7z, £z, WIS (Le-ow, BT,
[T CU-HFn K LR ATkt b & 4 2 T A 23
A5FREHPITREI R S . Z0Eh oI T, +F
K L ) % e S A B B4 IR S AL ir o Tz,

T OEFRERAIE, WEACYRICE 2B L oia
DNE RIS LT RTREME &, FATRGE < 2 i3 5 0k
TRHERE DS, HATSE O RN BENC X 0 W
A - B L, MRS LI ATREME DS D D45, ATOREH
FER (KISTTEERT - Smith er al, 2013) LHEIFEIE < TD4y
MR EBET D L, BETHDLAREEREV. 20X
T, EHERZRMEEKIZT TR, KRR O kK
RS, ARG R A G O E R A H = X AT
HHEEZOLND., Tz, LOWHIERRN LA ET B
JECERE S N EHC XL FTEE 72 b ODMFEFE L, T D27
FHE, Mg (2009) OHTE L Y 19244 765 B AL AL ARG
KILEIR O EGRERA &3t 405 AIREME 3 B 5.
KH-96-3MLHERFIC S ¥ Y & —F A XL THRRE
TR T OVWT, SEEE, 11506k (Shatsky-1~10,
2229 %) OEPMAGHT 2K L 72, % DGR, Shatsky-1,
7,9, 10043k X UShatsky-2, 8D 23EHE, ThZ
DAFHEPEEIL TR Y, F—O/E» HEH L ik
ThDHAEEREW., L, BRIt rTaE 7k
X R2 - TR, 5%, SERMEZEOL, RE
EfTOPETHD.
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IHEOHIZEIC LY, a7 ) —v a9, MEkFoD
N T AT UL, EMERPSRENDIBICHEET HE
R A A & OB I K > T, #HEAEAR o F)H) B
BHCRB W TEBICER S ND ZEBHL N2, &
W, ar s ) —va rOBROTEDITE, REFE 2
LHEMEENVETHDL L EERLTWS., L,
IRFRE RV B A PFEL TS, 27 ) —vay
DR ST W W2 E0 6, AYEEOMmIcs, %
DRI TL B 2200030 5 Z e RTINS, L,
BARMICED XS R Tar s ) —va v BEREh
D0M00F, HLPITENTWARN,

ayvy ) —va CNE SN EaSONEZERIL,
PRS2 ORBIE CHREINTWD, RIFFE T,
Z DIREEEFED) OMEL LI 5, a0 7 ) —va
VTEREE & FALIBRIC R B, KRk ERBE O RERET 72 2R AL
EHHGNCT D EREMET D RFEIE, 27 ) —
¥ a YOS D m R AR D Z L IR
ENdEEbic, avr ) —a vk REREO L
L LTSHTDZ LITORBDREMEND 5.

(FIFA - AREERNE - FONT=HER]

LEIDHT AT 2 T Tt o O L D1k, AHRIEFEE
FENGEMR L, FRATREINZT VEFA MEA
BEtary s )—varThd, TrESA MEAE,
A DRI Z RIS K 9 IThiiE 3 D iR o G &,
X HICEONANCEE S N ZERICALE T D AX—F A K
BoOHHAICL > TREZIATWS, b9 0 ED0RE
I, WEFTRIRNEN DEH L., KR ZHRLIcETra
VI )=y arThd., RieHa LI HBEDA A b
(CaCo; + 6H:0) fREHT, A A bHEROKLR D VYA K
&, ENEES X OICIR L IRlEACIR i, S5
ZFNHORIBRERIET S LI LT, AX—=F 4 |
BOFBL NS5, Zhb02FEORENL, —R4<
BB X922 b00, HEoRNETEZE > Tv
5. Thbb, ar s —a RORAERRZERDEE
R WICHEREFRCR O T IRA BNEREL, S5IczonNflz
AN=F A NEDTHHANTET 2HETH D, KIER
o, Ay V—va{leg, TUEFA NEdHDWIEA
A S EROBLR G, MR O A, L TR
NR—F 4 NEOFRA %, REEHBET CHEELHWT
HID, DIz, Zhb Z2@mmKFEEa TREmEE
VH—ICBWTHEL, 100~ A 7 v 7T ATDORAT

NISAMNEN TREHEZERT (52 8)

IWBIZE AL Tz, 2R & e RN A & 53 T E T IsoPrime
C R o THTL, BEsR - IRBLERNMMALAE (6°0, 6°C)
i,

FORER, 2y U — a3 v LR A 1, 67C
D3-20~~10%cF2 DRV MEZ, 00708 £ 0%oF2 £ DA % 7
L7z, —FH T, A8—5 4 NEDFIRAIE, 6°ChH-5~+5%o
DfEZ, 0°023-10~-5% DIEVMEZ R LTz, TDZ &
b, a7V — g v AR O A X, RIREIC,
FEEDOMEE RFBEIR) 2SR S, Zokic, <R
e BEIREFFOAN—T A4 NEOFHRAD, ST
BEF L 22 EATRRENDS, £z, AHLFEFIH &I
BNCAT o 72, XD K D PAHeI 72 i b AR 2
Brcix, av 2 ) —vavtilfERomfaic, AL
HEEDTENEEL TWD I BN TRY, Kok
RRIBAENTHE., ZNHDOIZ L0, MHEAIRD S
ATy 7 ) —y a VIBRREOREZ, AN—F 4 K
BoHREZa 7 ) — 2 VIR OREE 23048 L T
WhHEEZLND, ZZETORNRIL, 2019FEDOHE
AW EYFRITRBNT, BEETEL TS, 54
ELRBIE, &ty —okFEFHICHFED E, EPMAIC
L5, arv sV —va vl RaREYOBINERICE
VT D TR AT ATV, FEMZR T RERBRE - S O fiFA
\ZDRTF T,
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20164F4 H 1T F A L 7 [IERR28FREAMIGE | B L,
TR W TS A M) - B RABTER THAT 5 HLE
N Y=L LE T R 0FALT+2IcELLN
5. Fiz, MMUEREBMOKERE TIEABHRYPEHIC L S
BHOKSBRDPM BN TND, BN OHBEREREY | ok
BEODHT DD, EHEZRRFZERI LA 6 2N 72 5 T
W% (Tomiyasu et al, 2014). /KER%& & B Y OB E)
i, HERDEESOEIMICIREL TWB EEZ LN, HEEM
TR G RERE 2B b S ¥ 5 AR 2 OB
D—DL L TEETHS.

INHDZ L ZEE %, AWIE T UIEICIT 51
JEH R0 FEAE DB 2R D . 201847 H 27~30 A (2 FE i
D ABAKH-18-3##E T/ UBICB W TER b v
a7 I—RBIO~ALFTINarT T —IC L 5ERREEITS.
Boica THREHIE T - #ERFRIRET 217V, KR
D ZEFHI DA DORE, XFRCT A F % 1T K B HEIEMRT,
HEIEHI 9D OS2I BT 2R L D L A e U —
HIE, WigHEGRARICEE 5 7 N BERIE 21T 9 .

AWFZEIL, JRUEICR T DUBERT Y OEREZIH 5
2L, AAEN - B RAWES OIEENC X 5 EEELRS
T O SSEDOFREIEIC OWTRE L, MEH=Y 2
KELEFHEY OBH) - ILHA~OFHOREICONT,
727 — 2 OB ATV, BEREOE/L & thakis
FOMEICOWTH I R AR5,

(FIFA - AREERNS - FONT=MHER]

AR CTIX20184E7 H 27~30 B 12 F ki < 4172 A BUHLKH-
18-3URHFZEfTHE TR S iz HEfEY) = 7 bkl 2 0 L 72,
a7 RN URBICBWT, EXhrars—ickvll
YA b, ~VFTNaTT—I2LV13Y A F TEHRIREN
7. BonlzaTrTREHIY A N aThhk, v LF L
aATIIRTH D, @mHAKBE 2 TREMEE ¥ —IC
T, FTXMCTAX ¥ F—, v FE o —a7rl—
WCEDEEToTDL, a7HREMTHREL, a2 7H
G iiE, WIRGEHK, 2HEsr, a7 2% v 54
XA HTEEE ITRAX) I X B0 217 - 77,

BMINlca7iEFECH ) —TIRSCEOWR L &
3%, CTfHE &SR, v fRE L ITR SITf - THINEM
ZHY, arxtzfr51ChHle>T, HHRECTAX v
VG S LICEX S 2TV, SROURE 2 W TR
2> (2016) 1T X 2 @ ffre B ERAmE ] & H B3> (2011)
THEESNEER F a7 gz, #EEEkmX
T, HHRICEX-- TR LB EHREICX 2B
SHEEEDZENAEETH . T, HEREHAWZ

a 7RI A —E L TR Y, PCO1 BPCOTIEA X b
JBOREEMNFRETH oo, HEINoA Xy Mg TiTH
WER DB R 2Rk TEM 2D D, SRR A X B O]
BTHAMICE L RIBERRLLNTZ LD, Sk
ExHWeA Xy NEOWEENFARETH D LEZHND.
BROWERA X NETETHHERELT, #—b 4
A b OREBITEVRFPEICEET L2 EEx2 60, &
SR THLIEHL IR T 272D THDL LB HND.
Itrax (D7 — XX, AT BB X — XA M LD
HAEMR L7z, BRlT, X—b XA MEESSTE— 7 BN
HHND & SN 5Ca/Tifl & Fe/Tifl, KILFBYZ —t
XA NEEKETE— 7 23580 b5 Fe/Tif & Ze/TifE D
ZEB T LTz, 20D OFREIE YA FPCO1~PCO6 THE
I, PCOT~PCIITIIFRD o7z, Rifardi ef
al, (1998) 12 X % &, PCO1~PCO6VLHERSH BE D LU I
IZ, PCO7T~PCL1ITHEREE B DRI ET D, 20
Z &b, PCO1~PCOGITIFIE R BHERE Y D3R EHE TH 5
B = A MERBRINCTWERETH Y, PCOT~
PC1UFMRE R EHEREY DS E RS L IR T S 7eb 7 — &
A MDEEP SIS WERETHD LEX DT LNT
x5, A THELNEZY—EH A N Tl Enb
BIRIC oW, i, BELE0E<0T7—XIckd
FRRDRBANBBETH 5.
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ALk O PR E R L2 AR <RI EVE, AAZIE
LR DL < DN & P35 T HEEOKE L HEICH
%95, F0icd, HEREBICHVET R OREE S L
DEICEDLS>TELDR, 5% EDLIICEDLDLDOH
RS D Z L0, AR ECHEERICRIT D R/UEE
FORERPRICR T 2 EEARETH D, Fx IR
FAEB TR EER OHEREY) & FH N T4 L~V O T R
AR C & HERRR L ORI (H30-32 5 REREE) I
BWT, @RS ARRE TR OFLERD R S0 2 HEFE
Wil (A AROUIVEEREHERY) & Rk T U M O ERHEREY)
ZRAWT, RALmEER DR E O R vE R 24 L1 0
DIRFETEILT DI L2 HME LIHFRICET L. R
P TIL, Bk T ViR OISR 2 VT, uXRF2 7
A% - THEREW) T & £ D B O TeSRHL R 24~
BHEOHBEETEILL, EYMOMGEEHETS.
FeENERBCuXRFa 7 A% ¥ F—I2 X % “EEN
PR AR B ST R R AT ORESTICE Y fTe. FeEH O
BRI, RPEEAN S 7o & FREMH ORI K-> TRZR
5 EDSATHIZE CRIBIL TR Y, uXRFa 7 A% v F—
OFERD D, FEBWHEIR D258 % R fRRE T T
T5Z LIk Y, IBEORFERORE R OB
WTFEL SHRFET D 2 L ASATREIC /2 5.

(FIFA - AREERNS - FONT=HER]

SRR DR VE RSB O FEM 2B eI, Ui
OEBERNGEPOBRINE2RAOE A N va7T
MR16-09 Leg. 2, PC-1, PC-2, BIX %4 D/3A v v k
2 7PL-1, PL-2Z WTC, EAKSEME 2 TREestt
U H—DOXRF2 7 A% v F— (ITRAX) 1T X % @RFHIfES:
B BRI EEICHEMR AT 21T o T,

T U IS S D B OMAETRIX, 7 v 7 A LBk
LT VT AR E Y b B ATV RS T S
n, 29 L7200 MARIRD 51X, I A U iz #EEE~
DORBIBHAE B THONTWS (Lamy ef al, 1999, 2000,
2001, 2010). 7> F AMARITAKIEDERBL, 77 A
IAREIR OFEE Y P ICIEF & etk & O F BT RN
U S SN DB RELSEEND, T
BRI ECE S E L, R RERERIR OB I ix
T VT AR S SN A RB YT, B ) v AR E
DOFHELEN TS (Lamy er al, 2001). PC-1, PC-2
OEREHLE L, BAE O R Bk 19 R O AL BR AT 1AL &
U, R R (B 127 9% LEBE< (53<)
F BN EEM D) 5. BRNEOEM - B,
TYyTALUPRED bRFETEY vy —T IR 5729
(Scholl et al, 1970; Lamy et al, 2001), PC-1, PC-2T

Rl 3 - ESIUTERISIEN HEFEDTTEPASEEAS HUBRERBE BT JEpFE & > & —

SEFHBH O TR (B 2 12Ti/K) OL#HZETTH
LT, BREOHER, TROLEERORIL~DY 7
NEMRETHZ EMNTE D,

ARIETIL, FEGCRMERORIE 2= E (PL-1,
PL-2 % PC-1, PC-2Msection1 X200 ym 2 7 7 (F]14F-A#
%), PC-1, PC-20section2PAVEIZ500pmA 7 v ) T
ST, 2D 0 2 7 IIREFEOLFIFI IS (#17A062)
ICBWTXRFa 7 A ¥ ¥ F—IC X B Iesmti Rk T 23 T i
TWB D, ZOBOMBEIZ S mmAT v S Tho iz
D, SENIZDOI0EOMMGE TOMNTICIR D, FIARR
BT, XRFa 7 AF ¥ F—0H1Ic L VAL ukM
BRAED S, ERFOEBELGHET DO ORF 21772
(e.g., Weltje er al, 2015). E/KFMIELTT O l2HITiT,
DY —oEmsTHHTL, OFEXHBEMEFIAL S
REEBOEIL L, OFEEFEORIRHAE I X 5 XiRiE
EEORE, 2EDOBMMBBIEL RS, T TEFON
WWHWAREBIZLLT ¥ > %L (lem X 5. 5ecm X 105cm) T
BRL, MEmOES&2R5 <Pt THEL 7.
F AR (VAR AFRFFUIE L 2. S 55
WXHRTREE D & EKREEE 2 ERNICTETT D2 L2
TEXDHD0EODPERFT D7D, #I20-30emfEfE T20cc
DY TN T EFT, BKREOREEZFToT. LirL
AIETOMRFTOFER, HBXHREEM TEHKRHIEL
o720, boLb@BETY ) v 7 24T 5 W
BN ST o T2, F 2 TITRAX T — % O & K RMIE
CRAL T, REEDRICHEL TIToZ&E L. &
%13, XRF 2 7 A % ¥ F—{E TH b Tz TR OFE R
ICEKRRIZE DMIEERIT- 2 BT, EHBIOTI/KD
EE) 2~ AR OB TRIAE L, BEOFFEIRORE
RS LR VEEOL 2R A5,
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WA, FUNIT AT 5 058 =R o Rerk)E 2> 13 LEE
fbaREEINTRY, 77 okeAmilEba oy
fMZEmMD ECTEERFEME2>TWD, Db, fE
AR RIS A0 3 2B @ RERIRE &, % ORI
RIChHHBRER FEE oM 5 LEEERE R EE
D51E, ENRE O AW LA REENR oo
TS, ZTho OHBIIWTILLIIHEY & B2 bhn
TWDH, FRIEICHERDRICAERIZEALEEER.
I, FEiE O ERASE OB AP DG SN va
DU T URERIC I, BREROT —# I ko THE
TE SR LY b WERAE (50. 2+0. 5Ma, 50. 7+0. 8
Ma) 2R ENTWS (ErIED, 2018, 2019). LAL 72
B0, RiFE & PEUE OHREFERIC OV TRV E 23R
DPMTOITRY, W5 =ML LA TEE O EfE 7R AR
D IATZ E B TE TR,

Z ZCAMZETIE, LSS5 LB
JBExtgic, WHESERF AT EEERE LT
WFFe 247 5. ABFFESER S IVE, WABECAREED
FERERVIALZ ERFRE L R DT TR, FEED
HWEREHRE O RS V0, gD T 7 b =27 Xico
Wb FTREIC 2 D LHIFRFTE 2. JUNIE, et
225 BRI E T, KEORBMESRAT KT 25
FiThotcbEZLNTRY, ZIUTEELWERHIKIA
Mo, HAEHBEOERMELREEZ LN,

(FIF - AREHEAR - BOhT-HR]

FH_E1F2s (1982) 12 X - THA S 7z hERE oFRRE &
N— b~y TR, PEEDSERBICEIZE T & Dl
FRICB - T, ECREIEEEZHRIL 2. Rk %
TIR—F25 X 51T, &2V A MTRBWTHEHREZITV,
2B EEMa T AT bIA R, BEEGERE X
O H SRR DINE 24T - 1. BePEESRA, BN
SRR % FAVNT, 25, 100, 200, 250, 300, 360, 420, 480
520, 550, 580, 610, 630, 640, 660, 680, 690°CD17E
BETITVY, 4% Bt CSQUIDEE ERE /17 % Vv TR
{LERIEL 2.

BIEFRERZ S L ICERD DT EIT o TR, EidH>D
MSE U 72 HARFE R L R D D3RR T & e e dh, (RIRIR D
HIEIZA~DRS & 4T 7o, AR5 1325~250°C TIHR%
N, BRI TREoRME S, HEHEL
198, FNOELFEVREIRLIOTIRBLEE X
SN, BEOHMERILEIC X ADRM TH 2 AIHEME DS E N
250~550°C TYH S L5 BRI, TEIR L 72 b5 1 R &
DI % b b, RADEN. ALV RADGEL, EENIE
THLEFMDOELEVREL RDIOTIRBMLEZEZD

T Kl - BEEEIINTRET EEBORE U0 & SHEEE B =— U7 & BEbas

5. Calr13520~640°C TR S, 1T A Cdbm & 72
2, —EEREOHFMEL OO b DD, T O IHE
BHIEZ{T72>Th, FMOFELEVITIEEAEELL
RN, R ICTHE S VD DR 1, 640~690°C TYHRE =
, EHOEBRKEVA, HEFIEZICILR —FEE D25
DI DPND L HICH R 2D, ZbDOFERNG,
DR ISHVERGAL AL 2 Fidk L T D X 9 IR A 5235, 15
LN T =i, Fiz, ZIRBALDEENKE N
Ty, FT—ADOELEYPE, KEMIEORIGE T
X, MBUZ Lo T~ IR H A NMIEDD T
EREENTE Y (shikawa, 1997), FRiFE &5tk <
ZHEBICEBWTH T =2 0F L E Y BNEW—HL22-o
TWAHFEEMED B 5.

LY, BEIRANNIC X BBV OB, #ihT 2
N & WAL ORRE, (LS & 2 A b T
ETEOWFER EEFTV, T—=F0BELE, LVE£L<D
IS T — 2 BB D L BNBETH D, Fe, ST
Vv T RIEDS0mEL EZENT WA JEHEL H B 7D, L V&
CREIEZBRRL, T2 OBEEZED D,
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B FER R~ i L~ o b VESRE G PSR DA
B L 2 ORIER X O T A ME & ORREHR T 572
¥, AHFZETIZIODP Expedition 357 (Atlantis Massif)
KX VBRI S T THERCEVIE R & 8% o 7o Ll Wi R
HME~ R R R 2 W TRILK RS ORI 21D
TS, ZNETOERK - mAKOERBIICE - T,
RALKFFIC DN TIE, O MBUK DR £ 7213k
W&o THR S NBE LI A E 7oA RIGKSE],
@I7 4y vy —bnuFya i CEEMICAERS L
nT7 IV E], @ [N T TIER TAER S iz ik
FHI OZFPRALTHFEL TWDS Z L8000,
Wk 7-4MIl - BECRIE R 2 T v 7 Pz, §id
BTNl - FASRER 7 7y 7 @03 %< &ENnT
W5 ZEnhotz, SRIOELFERFAPZ T, BHCE
RSB WTHELTEKER 7 4 vy —bun Ty a
SN Tn C0OREE TOnT VI BAERK L, %
AU o BUKIEEY X RO HERE Y A H ) & I TRk =
FTHMBALKFE AR SE, FEFCZZ TN T
TEHDEZ > T2 & (£ 75U 7RIFERIL
IKEPBENL TEZ L), T Y T7H v arrb b
T~ o N IVATHEE SV THOR L% o 7o iRk SRR 23>
TRTREME, X BT, FEHE— B~ M TIRZERO
RLIR D RALKFRFED 73 2 i B S TR S T
WBHZ k, EPHLMCRD LI ND.

(FIA - AREHERS - BONT=HER]

(1) TOCEEEE (CF¥fiE) 1%, XiEESYE (0. 148%) > 1E
BOE — 220 B /B (0. 044%) >0 A B A EES
7 (0. 041%) > IEhUAEERS (0.035%) ThH o7z,

(2) 2EOCH CFSE) 1%, 22A 5 AEESE (-9. 6%0) >
TREHEERE (-14. 9%0) > IERCEHEEE (-17. 2%0) >IE
BoE— A D AatERE (=20, 5%) TH o7z,

B &n TN PRE CEEE) X, ECE — A b AF
BB (7. Ong/gRock) > X AEEA (4. 5ng/gRock) >
ERCEEEE (2. 4ng/gRock) > 0> A B AZEEEYE (2.0
ng/gRock) TH -7z,

(4) FERCEHEBYE L IERUE — A D A EEE TIETHEE
FEIX0.6~1.6% L @<, A6 OEA S TIITHRE
DEED & (TRbBIEHEE AT &) RFED0VCHE
FELRDBEMETR LT,

(5) nCu~nCxT )V H v D CAEIL-27. 8~-29. 7% D#E
UMl & 7R L, FRTROGEIR Tii7ze <B4 (2 2 Ti
N7 FVT) Oz Lz, —JF, nCo~nCunT VIV
13-22. 5~-21. 4% DEVMEZ R L, FFTRUS DR
BT LEBRELT.

IODP Expedition 357 Atlantis MassiffE# A% DA IRIL S A4S
S B - BARKFRERE AT TN RAHE TR (HdR)

Amila Ratnayake (Uva Wellassa K5%), i £ (EE=7)

6) n14, 16, 18EHilE A F )L 25 )LD G CAEHIL-28. 8~
-24. 8% TH Y, n Cou~n Cou T IV H L DEEVME & [FIFEE
THY, WFRL A7 T ) TIFECHEI bOTH D Z
LERB LT, £z, VHIVR B DDecanedioic acid
methyl ester [RIFREE D-28. 3~-26. 9% T W /N7 51
TIGE &2 KR LT,

(7) REMEBRRE S EVWEEE (ZhZ40.85, 0.38, 0.38
0.31pg/gRock) TiE, &n TV H VEEIVL 1~2
TR, N T TIEHNER TH o7 2 & 2R,
N T IVI YREE L RRIAERIREE & ORITIE, F3V7RB35
HIEDOMHERS S L5 IR A 5.

8 n T NI v FEBICHYRLFSMAlO LRI B Hhi & 2[5
Bl 0 b O TIBEABEA RSB TR b, SRk
FER D 3[E] B HlH D b D TIZAFEEB AL b B R EAL
Mo R, 2o &, ShiFAMAITiEoNs
FVTEENC L > Ta TV h U IRERRENTWEZ & %
AL TWD.

(9) Sk T-SMAITidn 14, 16, 18HEHGEE ST ZEASIAEE & L
THEEL, BEHIXIFE A ED6EIIEE > 1881l > 14
it CTH o7z, Eiz, Y H VR VEETSH 5 Decanedioic
acid3 & TClZfEb vz,

UEDZ Enn, BRI VB M~ (&
TEH R~ B~ v hVESER) ICFET 2D T8
K E T ITRERAIE R T X > TER S WENHEREY ~B 8 L
BV IAENIFMRILKSE], @ T TH 7 arvhnk
o~ v MVIcS ST LR > Tz bk EH L,
@ TFITRIGCAER S Nlen TA D V], @ T2 5
TIEEIDMA R U 7o Ak S5 - IRIAEREE) m4E D5 b, 4
(B DB OFLRLT-IMA - BICRAE R 7 T v 7 TIER@
WK Z B, FFTHORILKFEFITZ O R V¥ —
W e U THIEL TWARREME 2R L TV 5,
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A FL IR D RS AR P iV RE TR BR 1T K > T
R EZF, WAKOWHIALHIRIGEWEREIE L 0°Co
flED3E < 72 % (Nunes and Norris, 2006).

fEtFmC (K L, 2013MS) Tid LFE O REFALAEL &
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WERETEER 23ME It 4, WREK O UHETR N Zm I
BRI, IR TIHE - PRETHLZLBHALNE
oz,

H HAS OVEFELRIB B IC DWW TUE, R A Y AR
&N BFSE (Voigt et al, 2013; Jung et al, 2013) 23
STV DD, TR LEIICHNT To A 2
U 7ziREfEER oE T3 fThh T, KifsETiE, H
Hifd D Albian?> & Maastrichtian D H[E DR E 5 ER & )& 4 A
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EL TV, BRFEHIE AL R & AT, 1 v NI
HfE R & IR Th 5.

20154E D2 A £ 10H, 20164Em6 A IZILFIFIH 215 H L
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DOHIE TORBEIEROEL R D LEDR o To. F&E
DIZDITHREET —Z ZIBEMT DMNERH L.

AEIOEIE CRAMEL T —# ZBMT5Z LT, LV
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W ORI EAB RO 7 ) —= v TEER T T2,
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DT =7 hORNT, HFEEE, <~V T TR R
DEEROFEREZ G L, EROBICEFEG T 51
R ORE, FHOKEEE OBRERIEL, <~V B v
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5. ZNET, HERE CTEE INBEOMGEI DV
TANDOERBREED, TENRBRHOME, 772
N DOFFHET DKEIC L - T, ERBE(LT D Z L5 ro
T&E 72, Bz, KL 000~2,000miZH3 AT 5~ v H v
7 AT, REIEROZFED bILD R RLREERM 2
B DT TARNBFEETDZERHLNTRY DDOH -7z,
BT D20184E10 A RITAT O AV PR IR #8111 % 5%+
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BpYIRE 2O v IV ORBICREh LTz, ZhET
RO~ 7 Vb O FK i #HAKIL, smooth & rough
WCRBIEN, ZOMEITHEICIROENMCEE 59, 8
WAL - MR TCRMAR - IAERRRE IC b 5 2 &
DBHGMNRE RS TS, SEERIS VLR EIZE =0
FRMBMORX D L2 o 0[fEL B Y, FOiEH - RN E
HIIKEREEEETD EEALND. S~ F VB
PInWbIiRELDOTHY, RENAEENTL THE
ERMAT D Z & T, FIHPREBICR D TREVWER AR - N
MBEZIRZAOND T EDRFTE S,

(FIF - AREHEAR - BOLT-HR]

PR EEITALE L T D HEEFE 3 LIC BT, 2017
H#4 7 L 201848 A ICJAMSTECHFZE i A3 Thiviz. %
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WBREZRE>TWVWDH 7 7 A NDBERHRIN. 20X
SR E L DY T A O [REWEDE], [T
T2 T DWW TPEIRRGT 24T o 7o, BRI EENE &
LCiE, TRE#EDEW] IOWTIE, EBAE M
EEXHANT, F—7 7 &b EICRIT5¥Em L IEEEm
DR ZBE LTz, TEREBE] 1oV TIE, FiFmEA~
VB UBACY O RENC D AR T W D& RO, Ei
&L EBACIER SN TV D EE R OPETEPD 572
12, CTAF v U BIXOu-CTIZ X 2MHEBZE 1T 7=,

FERE LT, TREEEOE V] 12OV T, 100~150
T & DRI TIEEIEHE ORE ITIEIL & A 23R MY
DROND DKL, iR CIEFEAE TIZAR MY,
NEL AN ProTz, I HITEMRRIZLI000%1EET

ik 2% - PJIRRTF HOEFE AMBREHFRE #ER)

A SE—R (e T), b 24

BIRLTHDE, FEER I OIREEEOFREIT I
REN R BN, & HIT1~10pmiE EDMYAED > TN D
FrPBlE Iz, SbIC, WERmOERmITIE, HLHER
FHial - BZ &b O a5 &3 ol X5 REB S EE R
ATETe, ZOZEPOEFmOKRRKEE LTE, Ho
AR 12 K D BERER— DD REM L L TR T bz,

VT, TTERER] 1L oW T EBREZ D27 T & MT
KL TCTAF ¥ B XU pu-CTEFTW, MR 21T > 7
FER, REPFIETH LM OBILYE I ITmEE (f
DFEN) DJg LNEE (DY) OJEHEATICE R - T
W5 ZEDHERESNT., SRR BE (RO
DI DY Te L, BERREPHER TS I, —HAEs5E
RE D BRI NEBZIT R TIE AR W 2 LR T
=Tz,

PLE, SRPEEESURILFE 7 5 2 MICH BT EWETE O RLA
THDHD, REHEEOBE, ST, P OMMK T X
LEFRENZFOWREEO—2 L L TEITFbNEN, —FT
W 52 > B IR R 72 B R DRCER 5t A I D Z & 93T
=Tz,

EFEEE SURILNC 1T 2R E OBIE A D, TH b il
RO~ VN7 T A MIEICHLOERMES, & <
RO L ZAICL < /L TNDZ ERAHINT
W5, ST, WROFEOLT, KD ORI T O
DHBEESELEZ, ~ VT 7 TR MTRITDEREE
BEDOHEPEWICONT, LI EEDDLZ L ETF
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(Mid-Pleistocene Transition ; MPTH]) O&G(ELEICE D X
FCRHEINTVDELEHLNICL, 2) 7Y 20X - i
E B S BT R (BMBER) 1281 % Ml KSR E D g3 ki
PES RAEDBTLD, TS =AE N T b KRB &
HERBRICEC TWer it +5 2 L2 L LT
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MPTH D KAEZEENC OV TIE, GEVEIE = 772 L OWf5E
D, &A= R LR0E OBER %G D CTHi RSk 4
LEINTNS, LL, B ToOERBSMHE, &
FEEEDORMEEE 20 L e oelE, 2 OB TIE S 7
W, BAFIETIRT V7 EF v A— VY EMNRSREESR &5
PRCBfRL, 22 CoOHFRMEREEIL, F—u v 0k
72 EOKPRZEE) D 5B i3 mh Mg & oD it A0 L CMPTH
ROEEBOR @ ERFTE 5130, RIEEL L 285 L
L7 RUBEDIRE ) v 7 OF L = OME i3 2 E 2
RPEL IR D,

017THRITIFMIREEFE L E LI N—T0, BRFED
FRREREEARE A S R S AV BMEER & & T E T T =
T OH~EFER T =V OEREST G, KIT6~T9T5F
AT OMISINTHE ~ T4 & 48 JE ] 0 Bl 72 SR O MRE D
EENELTEY, TNLPIEREEDGEIE D T 225
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LTz,

ATFFETIE, FEEWIVE B et 2458 2 R
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DM IS RO T RELB AL NCTH I L
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ETEEIND,

S HICARBZEE, WNIE CRIERD, VR (FEEHE
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RSN RABZE BN O JRIS O B 2 BB ISR T &
D ENHMAMEERFD. R—U v THEITIE, K854
AOfiRE—T7 X%7 7 7, KOTTERIORILT 7 Z
N F B A N-1TT7 T, KT ERTO VR H — EART
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R 3HLIE DM fE DFERIRT 21T O .

BMEEFUC BT 2 R0 E O FHEICHE E 4 5 KD E TR
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BHEREW D> O AR 2 [AR B 38 & v S, iR
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2018411 AR ICHRHI 26 T L e i EEE W g e X g o
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M-177 5 TR —T7 A%575) OB EIT- 12
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2 BN 72T — 5 15T
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