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"Recent Advances in Paleo-, Rock and Environmental Magnetism"

BRfEE © SFAR265ETH30H (k) 15:130-16:25 (HEAGE)
WRR264E8 H1H ()  16:00-18:00 (KA & —i#iH)
% At owA UL TV
AvE—F— K B (EE=T)
/NE SR (EERBANFRADITERT HUE BT IEHr)
ROBERTS Andrew (Australian National University, Australia)
# VEPE (University of California Santa Cruz, United States)
BIJAKSANA Satria (Institut Teknologi Bandung, Indonesia)
HEE 704
B OE i TRENE Y 2 —IiE, HERIERIEE B
BUFL7 7ML O - EFELZERL TN D,
TV T HIR OB O & 72 0 #55 AOGSDEHIK
KUIBER I 2 E 2 2B LS TR Y, 2014
FIIALR TR SN D Z bt eole, ZoER LR
WS EENT D, Y F—L LT, SREIEE
IS HIBER S - A AR 5 ey v a v
DREBIOERZ EERICIR -5 L L L
7. RBE - FIRERa v E—F—L L TILAY)
OB DY, &2 —2SIXENS OB
FHEAICBIREOIIRE T T, By v a vy
H 22404 D D BEGETE, 2000 AR 2 &2 —FEEPM T, € OHBITAOGS 2014 K= D "Top
16 session" M1 DL LTV RART vy FINDIEEREVWLD ERoTe, BREOSINE
FREA - EEPE-BE AV AV INRYT A=AV T AFVR AT
VE e RAY - T T UREZIKITDIY, ERREBIGE LRI T oI,
AL AN
7A308 (k)
8:00-10:30 (ZZE : BIJAKSANA Satria, /NH FEHS)
“Rock Magnetic Study of Single Zircon Crystals: Implication for Geomagnetic Field Paleointensity
Experiment”
Masahiko SATO*, Shinji YAMAMOTO, Yuhji YAMAMOTO, Yoshihiro OKADA, Masao OHNO,
Hideo TSUNAKAWA

“Seasonal Changes of Rock Magnetic Parameters and Dissolved Iron in the Hiroshima Bay”

Noriko KAWAMURA*, Yuka AMANO, Naoto ISHIKAWA
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“Preliminarily Environmental Magnetic Results of Roadside Pollution at Mt. Tateyama in Toyama,
Japan”

Kazuo KAWASAKI*, Keiji HORIKAWA, Hideo SAKAI

“Comparison of Rock Magnetic Properties and Trace Metals in Surface Sediments from the Pichavaram
(East Coast of India) and Mandovi (West Coast of India) Estuaries”
Veerasingam S*, Vethamony P, Venkatachalapathy RAMADOSS

“Rock Magnetic Characterization of Ash Layers from the Eruptive Events of Tengger Volcanic
Complex in East Java, Indonesia”

Satria BIJAKSANA*, Nono SANTOSO

“Characterizing Magnetofossil Contributions to Sedimentary Magnetizations from Central Ridge Sig-
natures in First-Order Reversal Curve (FORC) Diagrams”
Andrew ROBERTS*, David HESLOP, Liao CHANG

“Diagenetic and Biogenic Greigite in Black Sea Sediments: Paleomagnetic and Rock Magnetic
Implications”

Wout KRIJGSMAN*, Liao CHANG, Iuliana VASILIEV, Mark DEKKERS, Andrew ROBERTS

“How Can the Microstructures of Fe-ti Oxides Affect Bulk Rock Magnetic Properties?”
Takeshi SAITO*

11:00-12:30 (&K @ LA #=)
“Measurements of the Dynamic Magnetization in the Time Domain: A Rapid and Sensitive Tool
to Characterize Magnetic Particles in Natural Materials”

Kazuto KODAMA*

“Visualization of Nano-scaled Magnetism”

Rae-Gyung HA*, Yongjae YU

“Hematite from Earth to Mars: Known and Unknown”
Qingsong LIU*, Zhaoxia JIANG, Pengxiang HU, Chunsheng JIN

“Non-destructive Magnetic Detection of Thin Ash Layers in Ice Cores”
Hirokuni ODA*, Jun KAWAI, Yusuke SUGANUMA, Minoru FUNAKI, Naoya IMAGE,

Takashi MIKOUCHI, Isoji MIYAGI

“How Do Sediments Get Magnetized?”
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Andrew ROBERTS*, David HESLOP, Liao CHANG

14:00-15:30 (% : ROBERTS Andrew)
“Geomagnetic, Cosmogenic and Climatic Changes Across the Last Geomagnetic Reversal from
Equatorial Indian Ocean Sediments”

Jean-Pierre VALET#*

“Refined Chronology for the Matuyama-brunhes Geomagnetic Reversal Boundary Based on SHRIMP
U-Pb Zircon Dating of Byakubi Tephra”
Yusuke SUGANUMA¥*, Makoto OKADA, Kenji HORIE, Hiroshi KAIDEN, Mami TAKEHARA,
Ryoko SENDA, Jun-Ichi KIMURA, Kazaoka OSAMU

“High-resolution Quaternary Paleomagnetic Records from Diatom-rich Sediments at IODP Site U1304
(Southern Gardar Drift, North Atlantic)”
Chuang XUAN*, James CHANNELL, David HODELL, Joseph STONER, Alain MAZAUD

“GEOMAGIAS50 Database for Sediments”
Maxwell BROWN#*, Fabio DONADINI, Monika KORTE, Ute FRANK, Andreas NILSSON,
Kimmo KORHONEN, Catherine CONSTABLE

“Three Millenia of Geomagnetic Field Intensity Variation in East Asia”

Hoabin HONG*, Yongjac YU

“Magnetic Properties of Surficial Sediments of Lake Ogawara, Aomori Prefecture, Japan”
Akira HAYASHIDA*, Ryoma NAKANO, Koji SETO, Kazuyoshi YAMADA,
Hitoshi YONENOBU

16:00-17:15 (& : # vEvE)
“Determination of Ancient Planetary Magnetic Field from Thermoremanence and Saturation Iso-

thermal Remanence”
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Hanul KIM*, Yongjae YU

“Stable Remanence of Magnetite in Alkaline Lava Flows: Ideal Media for Paleointensity Determi-
nation”

Doohee JEONG*, Yongjae YU

“Paleointensity of the Geomagnetic Field in the Late Cretaceous and Earliest Paleogene Obtained
From Drill Cores of the Louisville Seamount Trai”

Toshitsugu YAMAZAKI*, Yuhji YAMAMOTO

“Hematite Pigmentation Events and Paleomagnetic Recording: Implications from the Pilbara Print
Stone, Western Australia”
Alexandra ABRAJEVITCH*, Andrew ROBERTS, Bradley PILLANS

“Challenging the Sensitivity Limits of Paleomagnetism: Magnetostratigraphy of Weakly-magnetized
Guadalupian-lopingian (Permian) Limestone from Kyushu, Japan”
Joseph L. KIRSCHVINK*, Yukio ISOZAKI, Hidetoshi SHIBUYA, Yo-Ichiro OTOFUII,
Timothy D. RAUB, Isaac A. HILBURN, Teruhisa KASUYA, Magali BONIFACIE

8A1H (&)
16:00-18:00 (KRR Z—FRKaT7H A L)
“A Rock-magnetic Proxy of Deep Water Circulation in the North Atlantic During the Early Pleis-
tocene”
Masao OHNO*, Masahiko SATO, Tatsuya HAYASHI, Yoshihiro KUWAHARA,
Chizuru MIYAGAWA, Shu FUJITA, Itsuro KITA

“Analyzing the Early 19th Century's Geomagnetic Declination in Japan from Cartographer Tadata-
ka Inoh's Magnetic Compass Survey Azimuth Ledger, by Interdisciplinary Research Between Geo-
magnetism, Cartography, and Local History, 4th Report”

Motohiro TSUJIMOTO*, Akitoshi OMOTANI

“Paleomagnetic Analyses of Core Samples from the Plate-boundary Thrust Obtained During the
IODP Japan Trench Fast Drilling Project (JFAST)”
Toshiaki MISHIMA*, Tao YANG, Kohtaro UJIIE, James KIRKPATRICK, Frederick CHESTER,
Casey MOORE, Christie ROWE, Regalla CHRISTINE, Francesca REMITTI, Jun KAMEDA,
Monica WOLFSON, Bose SANTANU, Tsuyoshi ISHIKAWA, Virginia TOY

“Oroclinal Rotation in Central Japan: Paleomagnetic Evidence from Early Miocene Sedimentary

Rocks”
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(1) TGeological Analogs to Future Marine Ecosystem Changel
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Richard D. Norris (Professor, Scripps Institution of Oceanography, University of Califor-
nia, San Diego)

214

Past episodes of global change provide clues to the structure of marine ecosystems in the
future. In the next 80 years, human society will reproduce atmospheric CO; levels similar
to those last seen on Earth more than 33 million years ago. During the past greenhouse
climate, Earth's oceans supported smaller polar ecosystems, fewer reefs, expanded shallow
water carbonate platforms, and less oxygenated ocean waters than today. Marine eco-
systems were more dominated by longer food chains that provided less energy to top
predators—sharks, whales, sea birds and seals. Most of the modern groups of top
predators evolved during the greenhouse climates of 50 million years ago, but diversi-
fied in more recent times as the Earth cooled and oceans became more productive. The
future oceans will reproduce many elements of the past warm period. Future less
productive, less oxygenated, and more acidic oceans will support fewer megafauna and
fisheries and the loss of reefs will provide less coastal protection than today. If global
change is not checked, marine ecosystems will change continuously over thousands of
years creating economic and social uncertainty at a scale not previously experienced by

human society.
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(6) MTHelium anomalies suggest a fluid pathway from mantle to trench during the 2011
Tohoku-Oki earthquake.l
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Geophysical evidence suggests that fluids along fault planes have an important role in
generating earthquakes; however, the nature of these fluids has not been well defined. The
2011 magnitude 9.0 Tohoku-Okiearthquake ruptured the interface between the subducting
Pacific plate and the overlying Okhotsk plate. Here we report a sharp increase in mantle-

derived helium in bottom seawater near the rupture zone 1 month after the earthquake. The
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timing and location indicate that fluids were released from the mantle on the seafloor

along the plate interface. The movement of the fluids was rapid, with a velocity of 4

km per day and an uncertainty factor of four. This rate is much faster than what would

be expected from pressure-gradient propagation, suggesting that over-pressurized fluid is
discharged along the plate interface.
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(9) TMonsoon modulation of northwestern Australian aridity over the past 1.2 million years.
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144

A drying trend spanning the last 20 million years has transformed Australia, producing
stony deserts and massive dunefields that form the ecological framework of the
continent's arid interior. Compilations of evidence from an array of environmental

archives have yielded a hypothesis that Australia has alternated between arid and humid
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periods with a pattern following Quaternary glaciations. The temporally discontinuous
nature of this evidence and the susceptibility of arid landforms to later reworking,
however, has left the detailed Quaternary climatic history of Australia unknown beyond
the last few glacial cycles. Here we construct a 1.2 Myr continuous history of north-
western Australian aridity and its modulation by the precipitation-laden Indo-Australian
summer monsoon. The chemistry of terrigenous sediments deposited near the mouths of
flood-activated ephemeral river systems and downwind of large dune fields reveals an
interplay of high- and low-latitude forcing, which results in a threshold-driven balance
between large-scale aridity and monsoon-driven flooding on glacial-interglacial time scales.
Specifically, large-scale shifts in the genesis of tropical cyclones in response to expan-
sion and contraction of the Indo-Pacific Warm Pool have modulated the influence of the
rain-bearing monsoon on northwestern Australian aridity since at least the Middle

Pleistocene.
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OIFEFIFATZE TIX, HARFEEBL (NRM) HIE & B A F25R, JEB R ML (ARM),
FFNEIR AL SIRM) OB « BEBEARIERL 24T - 72. NRM OISR T — 2 2> 5 i il A
T RO D ZEMTE, T—F OEH L HHBREFIC L 2ERWEE 2T T2, ZORER, 7—
& &L CTHRZRE D OFERIE, K0.6~3.2Mal B L 7. A ISR E 1, NRMAZARM T
AL L TRz, FERIT2. 0 MaE TOREAERKR (Sint-2000, PADM2M) & K E 2272 23—
L7z, Lo L, BRI LIRE (NRM/ARM) 1%, AR - FEIRREIESLY) DOEIE % K L T
5 LEZLIVHARM/ SIRM [ & HFARB DR 2R L, BREBEAENTHE RN 7 2 Z TV 5 ATRE
W s, 5%, BREMAELRIEICES FEREAZEAL, Ohno e al (2012) X VAL
KIGEED B HAE S U7 [RIRA O FH S s S8 B Re ik & D LL# 24T 9. Ohno ef al. @ =2 7 3R
F2DOPCOl T KV —HiA EHEREREE RS K & VW, F 7z, ISz ot il [ R T H 5 T4
AR "BeDHFHEEREZITH. Thb XV, HEERBELES Dlock-in depthD i 21T 9.
2 FEktoHHER - AR

HA ke P I D CCD LR ICIE VTR W BE THERE 9~ 2 R B I, IEFR RN EE [Tk > T
TERBETIRADGFEL R, ZHUCL D2 PD O TAYIR~ 7 244 RPEEICEENLTNT, £
NSHERE R AV EB T R 7T REBIDNE R SN 5. SEE, HEMR M vivvy) KR14-024iHE K
OFAAMA T 72 5V MR13-EO2HTHE 12 33V T 5 5 Bk TR S Nulc Rtk = 7 o g -
HARRIE 21T - 7z, ITHIRESEF X W KR14-02-PC3= 7, MR13E-02-PC1 = 7 1X55 MO DO HER
Wy LHIBA L 72 KR14-02-PC = 7 O i BB AMR M 13, B S 2 A b R 27— )L D4A~6 MaftiTic
SHETEDREMENRD S, 2S5 Da 7L, ARM/SIRMEL DS EERHIIR <, FEIRRBEMESLY) O 4 Wik
WEMESE IZ R 2B ENRE WV, —JF, T TICHEEK 2 TS [ KR13-02f#ED = 7
T, BEEACIIARLE CHHIBEREF 2L THNR > 720, ARM/SIRMEEDSE W Z Lk,
EWIERGESE DEIE DR EVWEHEE SN D, ARM/SIRMEL & AW~ 7% 2 A h OEIEORE%
V%, FORCIHIIECSR R A BV IES AR O B T 22 © b KRS V5. SRS 1IC 1T 2 FR B Ridb
DOLZEM & ARM/SIRMEE D BRI, FERBEVESLY) D3 EZ E R DX % ) 7T —I272 > TWAHH]
Rt 2 RRd 5.
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FIRES 14A002, 14B002

FREES BERASSHEOATRIISECES CGRERRSHE
£ 4 B BEA

R (A KIRRFSE IR B RTER (20
Br7Esf FR266E129H — 111

SEFIBFE HREG 7oL

(BRZEEM - BRI DHHR]

M BSOS AITIE, BRI O Biie s Ty 7B ET L. 20Xy U — T ITHER
RO ZHIE L, T EFIEECREEYL L CRIBE L 2B EROREFEORK &2 5.
PESke, BBREITIEITHMER 7 Vv AR ISR =Y v 7 a7 A E S T & T E 7253,
ZNE OFIEII KRB R SATRESMNETH Y, FIRHICIT—EDHIR®H 5.

EHAWM T 7 7Y v 7 EEEFLT A FiEE U CiEWEE LR 25 (anisotropy of magnetic
susceptibility; LA FAMS) A TH 5. iEEFLMELY 2 Kk L 7o AMS TR - FEREEE IS EE /e
HENFRETH Y, IF IERFAEFIPHRESINLTND,

LrL, SEMOEHIEZEZR T 7 7Y v 71303 Lo I UCKHET 5 b D TiE72R <, 7L 7 AMS
BICHET DD EICL > TIEIETHY, T—FEIRITITBER I BRI N T Wz, Rk
6L AR MMIIE 2 EE L Te TREMERIA EIREEH Z W2 B, AR O REERILEETR
Z A REHCEA LB O TR E M 2 E T 2 mICfranid 5. BEmREIt2&EE L 7k
WOT, —fRERBIRICE S TERRINEZHERT 2 Z LR TH LN, v ¥ —FrF
D<A T 0T = AXBCTA X ¥ T2 HWTBEREE DO =Rt A—Y v 71X, &R
KO THERTHD. ZOLOREAMNPG, HEEITOI LR,

(FIF - AREHERR - FONIHR]

SERR26E BRI,  ALRE R EREIC AT T D R - JIBRE O X — X A MTOW T &7 9
Zllot. ZHIE, TEIMOEBENSIEEZ Lz AEIUROEMRERZICE->T, 7477
VNHEREZIC D e b ENTeA XU MBI TH Y, ZOMM 7 770 v 7%, #HET ek x0T
I N= I ADBRICETLOHRLT, fll - RIRTAIFEAEL L TORT U ¥ ViHiie L,
BIFREDO AN S O THEA SN TWAIHIE2=y FTH D, oI, JIEmBIZOWTIEE
HEEOHACERET M (AMS) JIE & T ICBI 3 5 5471198 (Itoh er al, 2013) 236V, MR
HRERAEIE DI - RFAVBES THL LI AV vy hbdb oz,

HEHITT 2 I R ERE ISR L BRI v F DY) VA —RITH Y, BRETem’ D 75 X
Fv I Fa—TICEHATIED, EHFMTHIY I T 52T LDDOIEEZER UERAEE 21T -
7o, WR26FEEITERTFIEOMESLO D, ETRMESRELZEHIT U, BB 272 b LA 281
PEFRIR TG 72 L, JRIET ¥ v/ N—IC ANV TEZRE Tl AEL 20D, ¥ - L TSI 2
Fv X a—TIHALK., £D%, KappaBridge KLY-3S TAMSHIE %M L 72, )V 7 Bk
BT XRTORBF TERICEALTRY, WESRICEDORREIH D Z LRI, —77,
AMS D3 T A ITEAR I CHERERE (WBHE) IR SN RER (oblate) 77 7Y v 7 3%
BB TH Y, BIEFEM L 725 MPaTONESIRER L IZR R HEMP R Oz, 2k, STk
WX THENBRETDIMM T 77 F ¥ —F v NI DR DAFEMZREL TRV, 5%HK
FEEBRPNLIETH B,

~A a7 x—HAXBCTA X ¥ F—CTHE L 2 =R TEE T, +XTOREAT THEET
BEMERR DR EIR L TW ORISR I N2, —JF, BEa L N7 A MBREE R IcL - TR 2 H
MbERI N, 2L, JINEEOEMPERT S EEXLND. BRI E{T> oV — b T,
channel-levee” 1 7 OWE # — 4 A | Ldistal Cmuddy’2 % —E 4 A M AAJE L TW 5, Hillokr
DOFESCTFHINEIC L » TEBRIENIEBL LIz EEZOND, T2, V—bbO—FETIX, BARK
IRAT T HEEDHER SN TWD D, ZOHS TERILL 723 BHZ DWW TIE, s & oFEE S
ERAMST 7 7Y v I INHERTE R, DX O, BEREEERBIOAMST 7 7Y v 71%, H#
e 20MEEZ ML TEY, HEFHRIGHOEFICANT, FRIMIEEIT O LERD
5. HFSEA LT, KERWZERIEECTHRENML LEPREE2FZFH NN DR
i, ZOxMWEE LT, WRETOEZITV, H— 20 RALK TR — 2 OREPERAR 2 v
TRE 2R DEEN—TF VBRI T ENEE LV, £, XBAT ¥ T—HE THHERT
E5 X0 RRABOEF M~ —F U TIEICS LROBHDPFEI N TR Y, SR OREFFEE LS Licw,
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HRINES 14A003, 14B049
MERRER BEISTELUVHERNS I TOMEEHREDHE
MBFNSOBLUVBARBETOMEA NV NEEOHE (Hf)

K 4 JIAS E—ER
rE (H4) AR RERE BT eRE (EB0R)
WS FRK264F6 H25H —27H

ERR264E8 H 25 H

FRL265-8 H29 A

ERk27-3H3H —6H

LB A MM 7 F R GRS #EER)
Wik R (BEERESRE F—o ) —4—)
BN (HEEEDTIEPAFEREAE HfTbgE 2 ak)
wE AN (LEREE HEER)
flL A4

(AEEH - BFShHRE])

FWE N 7 7 CRAETIEARMEIL, HEEZFIESEIL TWDEA, BIKICET D EOWENIESE
L7 IR TH o7z, LarL, IODPIZRBWT, BERAIEWTE O 2 GIREDFEEE R b
TR B RS e BAE TR OEE D 1M44FE O R FEEE TH 5 2 L BRI S L7z,
ZORBEFRAET 5 BT, NT12-028% ONTI13-08fit#E3 M Toiiz. Zih OfiE TIX, AHE
HIC X > TERDIGEEO_ L SEREY RIS, b0y = 7 23 L <HEN
LZLICEY, MilEN T 7 TRETOIERMEBELZLGSE I L TWHETEESOLAFEIAHIND
255,

IHEFRNC, BARMEE THOMBRAMBARE SN TWS, LAL, BAREEEELTIE, A
Ry MNEEY O T v 2 OREMTONTNWB T T, HE, EREFEBETOA X MR
Y OHEFEMIIEA NV NEFEY OFAE A I = X AT L2HZEIEFE O TH D, HARMEETO
HEFE PR R I 2 A END 2 LI L - T, WALH G AL TOMEA X b OFEMIBEZ G
WK DINS Z EMRAIFRICe 2 BK D0 h Lt

(FIF - AREHBAS - FONTHE]

2014486 H25H (FK)~6H27H (42) £ T, LHHARFRFFHE TEAUIER O E—RR & 110 KS
PEAEAE ORI E DRI L, LT ORE (1) ZHNWT, UFOREEIToT. £z, S0
Y CRIEESHT) Z28H25H (H) L8H29H () LIt T-7e,

20155F3A3H (CK)~3A6H () £ T, IHAKRFERAGE TEOZER O I =R & 11 A REH
A OFREIKEH & DSRATL, AT ORE2) 2T, UTORIEEIT- 7.

- JAIE R

(1) 20124F INNAX—=KVT7 4 V)] TTyvaar? 7—ICko THLICRBHEREY

(2) 20144 TXZ9 %) TERERENIAARMEED R =2 7k

137 Center for Advanced Marine Core Research, Kochi University



- IEEHE

XARCT, THRGRRFME, HHIRR, 17 —AF ¥ v, BESH

FRRIEICEY, HEBEROCEBEZTND L LVIT, HBEYOREET — 5 215 7.
HWED B
e (1)

A N—= VT 4 T, EiE - 7 7 ORERIRE O/KEEKI2000 miZ BT, NT12-02/i# X -
T, BEHKI30 em®D = 7HARDERIN S Auiz. BREUMLS X, OOSTILf5 T ¥, Sakaguchi er al (2011,
Geology ) (T & » THERIREIOFIILTH L~y RT Ly F ¥ BREINTWS, S, T D
DREPS~ Y RT Ly F ¥ DIFEEHERL, <~y RT Ly F ¥y ORmEHEFHS5Z L& H
B & Uiz, %7z, FRRCHMAERZTHRD ZLICXY, =y FT Ly F ¥ ORELAEIZONT
LHFETHREIT D22 L & LTz,

e (2)
A A ORI D 7K %1555 mIiC BT, YKI4-21HEIC X > T, FI2 mO 1A D = 7 5B
BEShiz (87 v a3 deRk), BARMEEOREAREIE, HE, HRICEK > TRETRHEREY S
FIRINCHERE T2 L BEXA LN TERY, ZRUCL > TH—EX A FNBHEREL 72 2 & BB EDOIFIE
POIEEMINTERY, 46, ZOHEYOREET —4 21571,
FoHNTZAR

NT—AX¥x VT, TAVINIAT TRESNEEETIIELNRWERBED A A—
T2 RE LN XBCT T, 3RTOFMARCTEI G LN, WIRBIZ TR LN - e E
ZRETDHIENTE ., £, aT7RIEFOERE LEONDIWEDOICOAPBEI N, 5%IT
D R F T PR E SO T MBS SRR E DSR2 MRET T D B T — 2 157, RLESHTTIE, RS HE
HEREM) DR B ERAR A ST D 2 ENTE, 4%, AITATA FBRLIHELZ LI
v, BFoOBE et 2 E2RHL TWEZNY,
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HRINES 14A004, 14B003
MRJFELE NI TFRBOICKED T b= RIZET 5 EHMBEKFHRR

K 4 FH HEF]
AT B () P ILRZE R B AIIER (MEEER)
fFZEHAH] ER266F6 H2H —4 R

k2669 H8H —18H
FEBIE AR FA24

(FEBH - S hHRE]

SHAL, T RTFREPDSEELTA Y FF v A FHIBLE & 7~ 28, =BiikicH
CHERE L 7= BRI B 7 5. 2 AVE CAHUERIIC SV CIE, T3 — 9 k55 1 heaH (1 v T
£ FHB— L T~ AHBOBER) AL AT F RO L2 b TR, L LIFEDH
Tk, EANPERAHC L, WS OBERIL 5 R R R R OHEEE L LT A v ) LR
WHND T LB S NG LD Icote. ZLT, RRDERE SNIcF Y —1 k57 4 it
A Y RF oA FHBEE 2 3 5 5 L ORI RE L - R DR Tl 5 LIRE Shie, &
BFFEiE, BB FFIFZEIC X o T2 OB LW K 2 2 BEET 5 A Th 5.

PRI DR 2R ORE 5 L OEIRE D T 4 AT L TN, ZAL D DERD

Bt L4 — OB E N THARML 2B X T 2 LIC kD, £ 28 7 L ORREE O
BEERDI, ZOHREEEDT—4 L, BROA KT A SO R EET — 5 &
EHETHZLICR Y, WHSRONREREIGT S 2 L STHETH S,

MEROERT VT OF 7 k=7 AT, BHEOHEMER S % L 5 2 5 HICRLAES
RTWIER, A% TIRZH S OE R OLERE ORI 2 OREE LTS, T42bb, &
BRI/ LA 5 F A MEO T F & OHEEFE HFSE 2 R DB~ & Bl & E1F 5 wTAEM: & A
LT3,

(FIA - ABRERAR - TONFHKE]

(FIH < WFZEFEHEN ]

FTHRAVE ) VERBIOEA - A8 ) VHEOEFIERER, S5 srAd - Fx o427
AT T B~V DELE T D ZERATHNC T TR R S N HEREY) (2 x4 5 i s R S IR 28
PiTolc. AlE, WWEE, IBEEOTYA S PRSI IS, &5 A N 53~8(E
O W R ZNE FH O EFALREI G S vz, 2 b icxt LT, BERFAEE 2 TRAmsEt v
H— N5 B EEGERIFIC X DBWEE 21TV, [ v 2 —NE 4 2B ER R X DR
{LIIE 21T > 72, F£7z, SEHIRMOBRER, BI OZFORBEECOBHEEERZITV, REDE
BT DALY O RIE 21T o 1o, ETIBWERDHTIC X 0 B AR SR T D BRI DR E b 1T-
7o BB 2 E L 7o BN DWW T, BB ORE RN LR EFEOREIZ OV T HIT-
TEY, RENHOBR T 7 7)) v 7 OEFROESENEREL > TW\5,

(35N TZR]

SHEHIRM D FE 4 SEER 3 L OV D IR b O BE ISR DRSS, A KA 1 IAKPREE T 573 73580°C TH
B, ERLIN ORGSR FRE 2 &2 R 72 o Te, 20 Z &5 BAIKE O EE R
I~ T2 A N THDHZEDRHLNE RS, BBE (WE - REE) OFRERIL, Ress
FNLSNDER T T DD, AREE LI OB A 1E500°C oL EOBWEELIC KT L TRLE R ZEE) &
B, 26 0RBHI600°CIZEIE L 7B CIXB R 2 BBWAb D> 7 F IV insh LB -
7. BEBEOZBNRIEFICRKREWRB TH D Z LRI NZ. FREOWE S LSR8 55 D8
BOHABICHRL TRY, ZOBEIZ500~600°CLAKIC AR 2= & B, HAHEAIIZ690°CE TIT
Wb 2o o OB E I DWW L EE RS I~~~ X A N THDZ ERALNE o T,

TR OB BT X VR SN D VA MR EEVEREERIC L WV ZERK S EE Lo
To. =07, FREEDPBRERIND VA b5 IEHI680°C THRALHNTF IR T D ZERH
RIRBEALI Dy G DTz, ZOFEE, A V% ) VEOFEGIEES, BI04 - Fyr o727
VLY ZNENIYA N OoDT =X 25T, A4 ) VO FIEEHOY A b («~ULafi
) OB ERTZ O ML FNEFND=313.0", 1=-36.3"; D=261.3", [=-17.6" («95=184")
Tholz. Yo« Fx o2 TVEDOY A~ (ZELLHTH) OHEEFHERTZOHFmIZENFhD=
17.9°, 1=6.3"; D=39.7", 1=50.8" (@95=15.0") TH-7z. 51T LV % < OHE D B L E 72RiMb
FHaERHTZENRROLIND., Tz, ZOALED DR E ORI ETT O 28, RO 7
~ AHBLO TR T — & N— 2 ZAERR L, W O HIEL S G s X OVE R A SR e
52 L CHMBLORICHEEL XL AT F RABONEFER ZHER T TETHD.
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HRINES 14A005, 14B004
MRFEE 4 v FEBEHRRYZE RV ARRTEOEHMIKEREA XY BT HHE

K 4 &

e (B4 HFIRKFRFBE LFRFER & 27 LRI HK
(1L 3RFE34E)

WA FRk27T4E3A2H —6H

LERFFE S HEE MM oL

(HEEH - BRFShDHER]

ATEIRAHET I IV CIE, BERTTH RAH iR (56 Ma) O &BRMIRE(L (PETM) 2810 I,
EHEIE ORI OBHI R E LR (hyperthermals) 235 VIR LA U7 Z E BBV TW S, AR
FRRREIT, A I THRHI S 2U72DSDP/ODP = 7 50t O HIER (L5 7 — & 2> O R G T O hyperther-
mals 21878 L, KEFERARTEEER S oMl & DG L likiaat 45 2 & T, kKB D RERE
BOBILICHTIHIRS AT AOFIMEERTHZ L2 BRE L, P54 X 0 ke L THR -
Fhi S iz,

WRR25EFEITIE, A v REETIBEICHRE & 724K ODSDP/ODPHEFEY) = 7 (DSDP Site 213,
DSDP Site 259, ODP Site 738C, ODP Site 752) 7> HERHLL 72376:0BHT D &, & RFEH D 6 C -
0 OB LV CaCOEHEE DN LTz, ZTDORER, Site 213, Site 738CK USite 752128\ T, PETM
% a CRIEIAHTH OhyperthermalsiZ 872 5 & A 5415 6°C, 6 0EH & O'CaCO & B E DD 23 R A2
F o7, FRIZ, BB ZRhyperthermals DIRBF23E 76 S 417z Site 738CK UsSite 752Tid, PETMIZHH
BF 5 LA HND RN EEEFTOREHRIHERAOM <, PETMEHEIC LY BRI DHE
it AAF R DRI TH D, & 2 TR T, SER25FE IS b v /zhyperthermals D X V)
B2 EARHEE DT, MiSitelZI1T ZPETMBHED T — 4 2 S HIZFHMICED 2 Z L 2 AL T
5.

A ¥ REEIZDOWTIL, PETMBYEOMER(L 22T — 2 b ol CRTEE - KR E) 12D
EHIRNT LD, AWFFEREIC KV 15 5D AR AR AR O IR BEHER I BY 3 2 2Bk e 7 —
Zty hOBEICKESERT D Z EPHIRIShD.

(R - AREBAS - ToONTHRE]

FR264E EEDOWFFE TiE, ODP Site 738C KU Site 752AIC2OWT, BEHTHE Anfr S (~56
Ma) (272 2T4EDAS50"C - 0 O ORI G AR 2T LTz, 6°C » 8"OHTIC &7z > TidlsoPrime
%, REBHEREFROMMICDHlco TEr —n A= —ZNZhRA L. ZOfRER, Wiho
P A MTBWTS, BEFrH / daEr B BB (LB K (Paleocene-Eocene Thermal Maximum, PETM)
CHET D L RONDBWMBRENRIL R 2R3 7T — 2R3 G00T. YA MTOWTOFMZR
FERIILLTOEY Th 5.

[ODP Site 738C]
+ 285.59 mbsf7> 5285.23 mbstDH] T, #J2.1%0 DI 72 6" CH EH Je UFI0. 8%o DK 72 0 0F FH

D3FB8 BTz, Initial Report® A J& 720 812 H D < linear sedimentation rate?> 5 HEE L 72 4F

RIEX Y, ZHFPETMICHIG T 2 L BEAHND. T OXM TIRREEEEHEE90%7578% F
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TR T L.

- 0°C » 0"ODABEFITWVTID, 285.23 mbsf £ 5284.63 mbsf O TH O EH L, PETMA 5 D[a]
BERLTZ, LU0 5, 0°OIXPETMELRTDOKHE (~-0.4%0) F TESEHE L 72—FH T, 4°C
VX1 4% FEEE £ T L2 EER, PETMELET (~2.2%0) XV 0.8%fEEKVME TLEL L2 &2
Giroic.

- IR A FRILOCORRFXMTRBNWTEE FL, 0°CR0 0D &5 R v — 7 L1372 b 72
Mmool

[ODP Site 752A]

+ 176.36 mbsf?>5175.23 mbsfD ] T, #J1.8%0 DRI 72 0"CHE T 378D HvTe.

- BT, 6°0DMI0.4%MK TR L 7273, Site 738COIFE L Be D, 0°COT v T 7 A )L L OXRPIGITE
WZ LG hoTe. RRE LT, BAMERICE 28R EDORREMENSEZLND.

- SRERYE 5 A 2:13176.06 mbsfO KN T13% L ARVMEZ R L 72203, A OB HED R EHI60~80%
ETHR L, S KHRAETIEI75~174 mbstfiL THI40% £ TR T3 2 7 v — Nt — 7 24
W, REBI A B ORWIREHZ DWW T, 28 b FHERRIC R 1T D CalRE L i L, IE= T —
DR R T O MLERDH 5.

+ 174. 96 mbsfd> 5 174. 65 mbsfiZ 2>}, #70. 3%00D 0" °CE FH [z OFI0. 6%0 D 0 0B B h3alb 7z,
ZHdCramer et al. (2003) 12 XV #HEZ TV S Eocene hyperthermals?®1-0Tdh HE1A X K
FIEE2A RV MIRHGT 5 LA BND.

« 173.74 mbsfRHE 2> & _EALOEHEIT RN T ClT1.4~1.5% THEE L, PETMEART (~2.1%) KXV
0. 7% 2 EARVME TR EM L T2 Z & 3D oz,

D EOFERPS, 26FEOMIEEE L T, 1 v REOEEY A & (ODP Site 738C, Site 752A)
PHPETMIZ T 5 0"C - 0"OZEBDFLERDIMETT S 41, A > REEDOPETM b il D & [FIFE D 6°C
BERE (F-2%) THEITOND ZERHLNICR T2, £z, WFROY A b THPETMA” 5
D [ElfE % D 6 CIZPETMEART & 1 0.7~0.8% 2 EEARVME TR IEL LT Z & 35 Ino Tz, T ORERIT,
PETMIHIZIIT 5 7 v — VIR FER O X8 2 E &b 5 ETHEERGINGMG L2V 9550 TH
5.
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HRINES 14A006, 14B041
MRFER FEWRSTFEZ RO RRERYEERMT OB

K 4 (3 VN
At B (E) HALRT: KERLAEROITERT (HEHER)
WS FR264-6 H30H —7H4H

pk264-10 H28 H —31H
ERk271H19H —23H

SLRIFFE AR B KB GRAERS: BhZ0
e fER (BTERSE BisER)
RREF BEEL (MRS BhED
THE & GRERT WiER)
o JEBl CRALBERT: BHM)
flL 464

(AREE - BFESnDHEHR]

201 1AESRAL IS AR R I LARE, A AR[E THURHRBYHE 2 £ L, A oEkERE
ZHALPCT DI LD, REEEREKEDOY 2 7 FHEiO 72D ICBEOREL 2> Tns., Tk
T, HEEHEFEY I EHEREY) 2 IS M TN T E o, T, B EH o HE R IcHERE
LRVEHERYNY, @ERICHERE T2 TELEHARICER D O BIRERL ST WRL TH S,
L2rL, BEHOHAE OMARTRICE BFEE L 2T, JREHREY L B L 2WEERS 5.
F7c, 201VFEEOFER S Xiuid, WEHERYITHEREE LRA £ TRELL2WEE13H5 Z
EALDNTIRY DOH Y, WYEHERY D AR 2 EHE O fe ol LIRS & U TRIFEE 7 L 2
TE L TWeRER OFE TILl/ Nl Td o 7z vl getE s mvy. £ 0 —4 T, JeEHEREY 138 EIRS
ETHREL TWDH Z 3% < (Goto er al, 2011), JREHEREY ZHIEF A LRE TENIL, BE
DOEFEOMERAZ I VBELS RO D Z LR TELEBELRD L. 207D, JREEIRHER
YoOHE RO OFRET, HIEHEEYFRICRIT 2 REEHREO—D L EX 5. LIEL, JEEE
W HERE)IL, WHIR TR LB 2 Z &L S HREET, HERMLFRE 723 Y FRNCRE 21T 9 &4
ERHY, Z0 X O RHFPFEESNILEFEEBEAICHER S TWS (B %1%, Minoura er al, 1994).
LAL, BEOFE FEemMREOY v 7Y v 712 XL DXRESHTMALA 34T) 13, ka7
BEHr O IRE BRI HREY) 2B ET D ITIIENETH 5. £ 2 TRFFE TIE, dulid o ffgE T
ERANC T THRE 2T L, TREEEHEREY) O 2 R U T N o 2 = B E
L. ZOEMBERICIY, HEHERWZEEO ) A 7iHliZ X0 BE X HRIcERTLZ L
MTE, BPEOHEWKPRKICET D b0 LHfFIND. RFFEHREIT, ZhE T airziT-o
TEZD, BRI 2B OBERZRIT TBY, ML TORTPLETHS.

(FIFA - AREEAR - Fohi=HR]

A, BARDDEEM TR ZBHZ OW T 21T o7z, Wb, BEHERY O nREN:
MEZONDANY MEZGURETH Y, CTIRESCHMENE, XRFa T A X v 7T X 559047
ZE LT, HRBEEARAET R E2EET5 Z2 AL L. BARNaafrdEIco>»
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TULFITART.

<AbiEE K OB R >

JevE K O AL G RS R o i BRI 2 By & LT, dbid, ST, EIRET
DOEGRB O 2T o7c. TH6IE, dLBERET, SFRE A, =EHRE  Hk X olx
BTV REOEBE TR S N B TH S, SEAE L LTI, $XTORBHCHL a7 A F v
T K 248, CTHE, MSCLIC X 2 HERRIE 217V, —EaEHI DWW TIEXRFZ VW TE 25T
FOPESEM LT, a7 2F X FICL2H/ET, ABOBMEIOMHAZEGRLRG TE L. &
72, CTHREAT X - THEIWNEOHERIEE (BRE - 38, IEMIb - Wb/ ©) 1CBT 2372 7 —
A ERETEZ, CTEE TIE, WIRAERD L <IXEETIIRAZRWHERBE 2 BN IT-20 L8
BTX, ~RLTHBITERWE S 2EVWBE TH- THRIHTE 271 H 5. HEl2 7 %
XHRCTIZAT THIET 5 Z L, BRI OFEZHW T2 L THRO TEETHL VWA 5.
7z, REHPICHLNDBEHEREY) & A N NEREY OFETITIL, WHER IOV SO0 FEE
TEEDDHHERICEBEREDHER SN, R L, #HRIMET XTIV TEWEEZRTD
FTIER L, B OEH BICRIFEL TW D RIEEMER S 1, RLEECIMIMLRL & &bt ThREt %
1o MBERSH D Z L RNbhoiz,

< TRk >

TIERSE T, /MBI TERILL 72 BEEEHI 1S mp I OW T 21T o 7c. A &
L Ti&, CT, MSCL (v#t. MagSus), #NXHIHT (XRF) ZEhuL 2. CTHRE TIX, =2 70N
RS ZIEET 5 L LV ICWBONE - EAZIHERT LI ENTE . MSCLAHTAAHIE, 27N
TR 2 yRREERIC K 2 BEESEE DR R B ST 5 Z L 3T I XREAHT A 6
X, I T7TNICEIT 5 b2 (Na, Mg, Si, P, S, K, Ca, Ti, Mn, Fe) O3fixwEidL7-. b
DALY, ERIERICBE#E T2 L HER S D HEREE OFEEIET 2 Z & BN TE 2.

< PRI 9 & AT >

FE LR AT CHEHI S e 2 TRET. 85 mA T DWW TIE, a7 Ax Yy FIckbar7REE
HICTAF v F—IC X DCTEE ZHRE L, %EEL 5m ~4. 0 mDBAEIT DWW TXRFAF ¥ F—Ic k
LALFEDT AT o Te. T DORER, Fe:Os & SOURE DSHURIHEREY) D J& UE TV ME 23580 H v 7.

WL, ARy MEREYORKICET 2REFCET 2T -4 ThHhDHLEZLN, SHOME
FERETOIEHANRIAEND.

143 Center for Advanced Marine Core Research, Kochi University



RIRES  14A007, 14B005
HRFEE IOy ENDNBDILD L ERV-BEISEER O MKEISREETHE

K 4 ik Tz
AT g (4) JUNKEE Heltt SR ZERe (CAHTRTER)
WFZEmE RR264E7 H14H —20H

k265106 H —10H
Rk264E12H22H —26H
Rk274E2H27H —3H3H
LRGeS REFR LA R CRECRSE BER)
WA = (AR HEE= TREEE 2 — BhE)
REF IER CUNKREE HEER)
M FHR GRORTHERT: #iR)

(AEEH - MFShDHHR]

WERIES DZEB 250 5 H T, HEDOHBNITHEECRBREICHET 2 HREGLFPHRD. BUEXT
2, eE BN S AR DHLY W U 7SR B AR 2 - To i I SR EE BRI T O T 5. 2h
O OWFFE T, BRI RER A A RUEHT IR DAV 5 7o O HIER L 2208 U e 2 L 23w+ 2 7o T+ 72
T—E P OLNRNERRE L 2o TWD . ABFFE T, NI GBI L 72 21 = BT 2 v 7z
WRIRERRZIT . NIWHRICEEND Vv a 0L, Hgh o4 256 ZEli & 32729 (Rino er al.
2008), LFEHBIZEKT D DI Ho RN MmO D LIS D.

AIAEEE £ T, PRI FHRILH ) TR L 72 v a v 2 HWT, R 2A A BRIE 21T - 7.
FRREALRE (107-10° Am®) KO, ~ 737 A b OB RCIRE/FIR R RERE L ~O0. 036

(Yu, 2010) Z&ET 5 &, B% DTN a CHFERBER 2 7 & v & — i KD IE = 5 HE O =& R
B IE T H R REEFRETH 2 LR S L5,

EREZEE X TAREE, JIW P V= v 0 BREREHALTRERE &K OF OB GHKIE 21T, Pv

= B 2 W Tl R SRR BE I E A ORESL 2 B R T

(FIFE - AREBAR - FoNT=HRE]

ARV, AR INRFHRILH R TR 72 R & £02 Vv a3 U BER 2 VW TC, BRERR AL
BEEIE, FIRFREHACRENE 217 > 7o, £/, FRRBBMLIRE DRV VKL T 256 51T, (RIRREKIE,
R e 2TV U RMGE, FRFRBUCE BB ER, BRI ERFERZ(T o7, FMIZLL T oM@y T
Hb.

DOH SRR RACTRE
Db 3 UAERRKI1000RI 1 O B SREERE AR EERIE 21T o T hE R, BARFRRRAL O, 1X10™ - 1X
10° Am* Th o7z, KI1000KLF D 5 B, 82K D HIRFREREAVIRE SR BRI I5 D /) A AL~ L% |

Bl 5ETd o 7o, ZDMORF D BIRFRBWAVRET, BIZEW IR D /A XV~ FOfETH - 72,

e T, vz D 5 BRIN0% ORTHBEAF O RBUZER T 2 W T B R E AL ORIE A e T

HLENG DT,

QHERBEREUALEE - Kt 27V v RAIE
H IRFR R AL TR EE DIRIE 24T > 7oK 1000RL 1 2 X G I SRR R B GV A W 3 K OV DI EHAIE 247 - 7z

SEIRFREE AL OBREE T, 1X10™ - 1X10° Am* TH - 7z, KI1000ki1D 9 B, 161Ki1 O HIRFREE LR

FEISBARERE IR D ) A R~ V% ERIBETH o T, £ 7z, FRAE AL ORI 2 BRI

27V RE EIT o 1o, £ ORER, BB Zr4 70— 7 L BB R 2 E 2md

N—F D Z LB B N5 e, FIRREHALTRE? B SRR WALIRE 7 v v b ETH R

IERHER T E 72,

IR K E
ERE2 7 — T G MUBIRY 21200 2R Y, N a2 RICTRIRFESINE 217 - 7o, 2T o TIRIE

fERBNEICERII U, BEAEFPERIE RS E 2 iV 2 TV a VHEE R OMKIRRALIIE N FTEE TH 5 FH 030

ol e AEETORETI20KMIED~ 7 %% A b VerweylnBiRE PR S Ve FE O, FRAIE

kO F v U 7 —XREME R~ 72 F A4 N THDEEZ LD, —F T, 50 KELUF TOER SR =

NTWLEREIS H D Z D, ORI E OO DA E E I TWD ATREME bR S vz,
DEFR R RARIE

BB XA B 2m T 7NV — T D12 IR O, T 2R G BUR R OB X OBRERIE %
1ToTe. fER, BURBHALOTEICKIIL, 1X10° Am* D FEHT DWW T B R b/ BUR B bt 22 &

REPREMBARRE 2 RAES 5 &, HIRF S 02 ) 1 RPHR L 0 G558 B & e T b 2 A

Dol

FREBIERERICDOWTIL,  Barth, Planets and Space \ZHfg - P Th 5.
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RIRE\ES  14A008, 14B006
MRFER LRXFEFICBETIFEOCOTRELHOHER

K 4 KRR i —
T g (W) MR REFERFBE NRIFEERBTZEOTIER (MEEER)
WFZEHE k26528 H25H —29H

FRR264E10H27H —31H
SRR EEMR P44

(B - BFSNDHHR]

ARIFFEIL, KD B EH T TOILR T EKIEEREH ZA LTI L 2N E T 5.
AR EAK DRI ERE R E IR O REEBNCEHEICEEL TS LB 6TRY, TOZEEIT
TEIBKIC X 2 BRBIR IR EER ICHET L A[EEM N D 5. Z ok, HiEH L, EREHEORKEE 2
R E Y DI SE LMK T & ALHEREI D B 15 AR 2 TICE £ 5 A LR OB RN L ST
PINETEBL, HEREOETICIRYEATE .

I RH ) BT TITONTIL, HEEEDEM LIRS DIODP HFFEMHiHE [ 2 2 & U ik A RR R
IR I VT B MR FE AR O] OBRICE 2R OHBRE TH 5. £, dLmEMHOWE = 71,
H 38 DSETEHERITZEM T2 5\ ) 1T LRI L 72ZMR04-06 PCO1= 7 Th 5. T E THEHITILHE
B2 TIZOWTH 27> TEY, HILWREZETE L BERBRERT). ZoffRicid, K
L ROBRBERIGARE S — 71%, ¥ o — R U 7 2N LA AERER IR T B K D R ASEFAL LKk
800 miH T &£ TEDWAVBEEL Zal etk 2R L TWie, SRISHT2 a7, TNETOS= T X
D HEVIKEDE00 mAHE LT THD. JEARFEFEHEAKITIKEES00 m~800 miZifiit TV 5 729,
KaTEAR—y 7 MGERIRO P EAKEB ZHET D OIi3RmbEL T2 EHifFIhD.

AT, 2B AL DB 7o 2k & el 9% & & THIBKIFER D ZEMMIRIEN Y HER LIV,

[FIFA - IREHEAR - FENT-ER]

JEHEE I /NI O HEIES = 7 MRO4-06 PCO1 = 7 2 bl & L7z, ZhE THEEE AN ILEE = 7 I
DWTHHT &4T o TE BRI IR, BAEG AL ROBERAAEL D —T1%, Yo H— K1) 7 2AEGHIC
AL EEE IR P B K DT R 3 E FAL L /K800 mAhE £ TE DN BRIE L -/l fEtE 2R L Tt 4
6% D2 TIZDOWTRMEHICTH SRR T — 2 2 £ L0 5 BN 217 o 72.

BAROKEIER D> & SEHHHEC 1T TRBMRIRRRAL & R L OEE A O S ACEERP - BEEE O iR SR
FAEICIRBE T2 BROREEE A = X LR DO ICEERGEZED. TOH TH, RFFETHY —
7y b E L TW S ALHEEIIEA & — 7 #EH EK O KB IE A B KT 72 5 BN EiE T 2 ALE I & 1z
5. ZTDIDHREKOKERHEEZMDITIIEE R 4 — NV R THD LB LN, L LR bILR T
FREAKICE L CTHREIKE TR ERET -2 BME O N2 oo, TDOTZORFZE T, RIS 5%
HHAC T TOALKFEEFBADIEEREEH 2 SNICT D 2 L2 B E LT, BEH DEEHIERTFZCMR T
B ITTRAR UERER L 7o AL 5/ N 2 S BRI U 7o MBS HERE W) = 7 PCl1 DA FLER R R RINAR 7 — & %>
SEEBREE AT 5 2 L F AL T 5. BRICRKOKIIR D O ZH T 1T TO AN HREAKDK
BEE AT 5 2 & T, SRRBRLEEC R T 2RI A AR T .

FasR - IRFERINAAR L AT I X @ A KM 2 7RG IF9E v & — ORI AR B & 34T IsoPrime 2l F
L7c. SESHICHW LRI, JEAETED Uvigerina akitaensis ThH 5. A0, FHichERELTaTic
DUNTHRAHABKI D> & FEHHNT 0 THESR - IRFBRINAR L OB BN DG S L7z, FR R RN AR 12 EA A fL
CRNWTR—=U 77 L L—RNREH, Yo T—F) TR Rkl Tz, BLEORER X vk
BREEE O RGIEROEEH PR FEEFBICE TRATWERAREE RS > 2 LB SN D, FORMHEEIC
VIPC2 2 7T DWW THRALIBOKE 2> & SEF I 22T T ORPLAR B 235 © 41, BESR RN 12 A FL R
EFBIEERILR EHITR—Y) T L L— FIRBEM ZFEE L Tz, SEHHIC DWW TIEN, labradorica D
AR RINAR L DR — 2 03B Z DOBYEDHIA LTz, X 51T, KAG L ROBBRAMA K ICZM BT
DEELSNTVD Z s, ERFEPBICE TIRBILOZER R A TN Z EBHLRE > TV,
ZOBHHFER & AR T, FHEKOKETTT mh> H BRI S A7 HEEHEREY) = 7 PC1O A FLHE O EESR R4 L
LD EATH &, BB CIEY v H— R T AA R M EFEEL TWEZ EBRHLNE RS, Th
X VALK EAR DR BIEER KRR OB FH L TREE TWe LR IS, DLEORERER
FIEE L Eo7ZDT, BERMERFFEREZMA T ETHRIXBERTETHS.
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HRINES 14A009, 14B007
MRFEL MREZELE-BEEREET IO b2 SIERBOMHEA D= X LEREK -
RERDBFERFEET

K 4 HIlE—
T g () FUNKFRF e B Zehe Bk 2R rir (HE2ER)
WS FRL2656 H13H —21H

ERR264E7THOH —19H
FRR264E7 H28H —31H
Rk264£12H15H —18H
ER27T2H3H —3A6H
LRIFFE T RE R FAE54

(AREH - BFShDHERE]

WIEHEREY X, 7 v — V7o HIBRESEBRIE 2 kT D EERIHWE TH 5. HiJg ik > T
DIEMN e fR 2 I E TR E LU TEREEE G 21T O i, \EBRZ Lkl v 7 ) 7RRIZE W T
HEERREE 2o TND, BT, KirRORARIEICONWTIE, HERT 7 F =27 20REED
WETHRRTHEY, ZOFHMRMERE - FEMOTISEFICEEICR->TL 5. £, BED
HIER EICBWTORERERED K> TWAHATICE L TiX, YEFOBREEITTOAOHIRSEM: %2 7
WIZT ZICEHEILR2>TL 5.

o< IS I T O YEIEWTE 2 ER L, ZDEFFO L2 el Ic oW T, SRR, Ay
DT EATWEEREOREE T 21T > TV 5. BRI, BUKIEENCEER L, v — MOMIRESESE (BIF)
DHEFE T D HBICIER L, A —X b 7 U 7ICTRE_EHRH] (DXCL) 217> 7. 20074:1XDXCL1, 2011
FIIDXCL2 L2 DHHI 21TV, 2 72 v ¥ —ICRAB 2 RE L TW R ENREZHAA TN D, E iz,
ZOEBETHILBRERANEETHD T EBHALNITARY, BIEEESILE L T 5 RS Bk
VB BUKKE L ERIE BRSO KA LS D EE E S e F L =—7R LIt OV T, ZOREIFIOA 1 =X
L EFEICAFIEL TV 5.

(FIFA - AREHEAS - FONT-KER]

D) KGR TIE, o7V v 7 « BAMEBE FBIEIIE « CTAX ¥ ¥ « TATAF ¥ ¥, RFEFALE
HEZITH> =,

[RFEFRINAA : Pirubara DXCL2Z 7RI NFET 7V A7 4 7Y ) —@R~ 8 kRSB i
DO RBEAIT OV TI00m I K SHEFEY) O IR F RN Z2HIE L 7. DXCL2IZ L Y & Hh/zCL3=
T OFfIREILERIE OB O T T A b BRIRERIESLY) 8L~ 72 H A MBITOWTIRE
FNLAZR -7z, BOESEOEHREEZIET 570OIC, BRLHICEZ 2 ) TRBEICE D
L CHIER{To Tz, EARINCTIZIZEE ALY U TA-303— I LEiBETR~T L9 1cRy, 2ol
FIXFE—FEY TH 5 Z LIRS,

FE-SEM#&{%2 : 32(8 Al D HBAE S & BWEILO DAL, M WERERL 3B E L 72 b O TZHEDER
RO S D272 o 72, DXCL2HHHI = 7 T32EERTOMPIRERILE OFLE 21TV, SEI1TZL < D
BEVTIA MBIV IR Z A NEDOTUTT ¥ — b DBERY, BUKEHREATHDZ L
NRhrol,

2) WEEER B Rk

PEEER Bk 1 FA=—IC DWW TEREHZE - CTAX v v - #RREOMERL - TSV 23
TAZA N - BBEZTo .

CTAF v v NEOEKDEYIEZIDTEITTE .

DNAFRAT : F A==~ TV RDIFEAER~YA I n T 7 VT AR EOHBIANI TV T 2% F
L2 ERHL NPT T,

FE-SEMBIZ : F¥ —V 2L R2WILKREZL T, BRLRALTc. SLBEWIII 7 e U FDoaes
NRLFOWETHE Y, A b—27 2AXTEEFBILEIC 125 & 2 A0, BEEH &V 5 IEFIC
FUWHERGHEE TR L T\ D Z E DL o7, KELSROILE - A5 HE % i 5121
FRET NI TV T OGFEREETH D ZEDBHELNITR ST,
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HRINES 14A010, 14B008
MRRER ELE - FHEUEEILRORERMABEMICE D BARBOHEFREDET~HFFICA
BUBHARY MCBEELT~

K 4 il fERT
rE (H4) PRSI O R Bk (F58)
WS FRL265£12H22H —26H

ERR2T4E2H9H —14H

LFBE DA K IS (ABRE: FhIbER)
B AR (RRAKEE #id%)
MA B (HIERY: R

(AEEH - MRS DHHR]

HAHEZ B 2 BB TR EN TWD 2 D, HIIALE T IT I A 2K KB D 5
BIZ X 5T, BINRIEEREOZLEZIT TV D, FRCREOKIIBAES (LGM) 121X, REAKD
EIEAIC L 2 REREROIEIL L, EEORETMRFABE ofc 2 EBHEESNTND. itk
DOFFETIX, LOMICAE S 32 TL2JB ICJEAF FLRITEH L2 & ST E 7223, IBFEOMRRIZE Y,
DIPRBOEAEGLRGET D I L, KA - B & b ICERO IR R R R A O g &R
L, KHfER A2 ABHONA RL— NOGRA XU NIIRIBIND Z ERALNCR->TE T
(FrEas, 2007 5 HJ1IHED> 2009 ;5 g5A, 2010).

20104 Marion DufresnelZ X 5ty (MD179 Japan Sea Hydrates cruise), 20134F(CHEEHLIC X
HfiifE (UT13) %17\, BHEOKRICI T 2B 2L 72, AR, AL BB AT
7709 2T, JBA - FEHEA L RBROMSR - REFAAKRDOZEE) D 6 RE DAL, FFIZLGM
THE SN TND A Z ABHONA RU— M3 RA XU NOZ A IV TRKIEFA~DIEDY ITD
WTHETTHZ 2 HME L TIT9.

SERR23~ 244E FEITIIMD179 THREL S V722D 2 7 3 UEHT B L T 24TV, HEEERINAR 2 5 —
¥ (MIS) & DX, WEKELEEICHE S 8 CHEBIROTA, BAMBER KDL, ~NA FL—
N REA R S DOFREMEZR L) ITOWTHEE 24TV, R ZHEKT 52 L3 TE 2 (Ishihama et
al, 2014). BARUEOBREEAE 2 =RuuicE L Tnw <k, BRo KRR 28k0=a 7
HE O DT ZHED TV BER D ST, EHBEENLSIL, ZhHETHEV ARSI TR
IKEEDE N D 2 7 FHE O T 24T o TV D, FERR26MFEEE T, 8002 — ML XD bV IKEETH
REle a 7EEH 2 O 21T, REZBOETZED TWEETH .

(FIF - AREHBAR - FONTHE]

TRR264EEENE, T, UTISHEIC R W TR & 7 7 THRIRS u/c 2 73k, 36 X OHR144HEIC
BWTRE N7 7 TRIREN a7 EHCOWT, JEA - Bt E LR R OBEE - REFEFNMAH
DT H 4T > T2, BARMERZICK W TIX, Z40E TMDI179 Japan Sea Hydrates cruise TEREX X 41
7o BB VR D3R D 2 TITOWTHI 217, FREZED T2, ThbD 7T —4F Lxtlt
THILT, oM (Rl 7 70K ENT 7)) ORRDKEITRIT 2 ORREEBOHEE
FROWEZITO ZLENTELLEEAOND. WERLZa TR ZKELZS 2T, ko
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R T D720, 550 EHWTIS0 pmPl EOKE SOEEOREZEL, BEKFEREED T
BEMIEE v ¥ —ORERNAR L E &5 W7t IsoPrime (GV instrumentsth:8) Z T, H—FfED
JEA - FEHEE FLERER 2 IE U e, T I U 7o R, it £L R ICES U Tl Globigerina bul-
loides (thick-walled 3 X U'thin-walled), Neogloboquadrina pachyderma (sinistral), Neogloboquadrina
incompta (dextral) O3F&, JEAEHR FLHRICEI U CTid Angulogerina ikebei, Islandiella norcrossi, Uvigerina
akitaensis DIFETH 5.

FIEFHEA FLHEGE DO GCOEIE, EDaTIZBWTHRI LA Z7R L, FREEICHHERTH 572D,
% a7 ZBFRFEMARRT— (MIS) &xfIS DT THREFEREZHEET L5 Z LT E 7z, FilEEE 1L
HUE D 0 OB VX Ko Hi K iRV M 22 B Y, IR MK FEZS B T 6 L TRIBKDIMEAK D
CORBEEZT T I L 27RRT 5. B L FRREORBEBKENTH - MIS 5e°MIS 9D
WiciE, BUE (MIS 1) @00, 6°CIEERIL &5 RMEARL, %7 BB 2R 2 o
G. ruber X°N. dutertrei ZPEHT 5 Z L2 6, BUE & [FIERITR SRR 2238 > TRESBEIR SR A L T
W EHEETE 5. MIS 238 JUMIS 6D/KEIMARM & HEE SN D EHETIL, WThoa 7 TLiE
WA LR D 0 OfEN A= 3%l ETHA T2 03, ZHUIIERDOIIE L AR TH Y, K&
KOBIESCIC L D E LD LT LM TE 2, BAFLLED0, d°CEIZHE WV EHL 72
WA, KIS LUK O B — 27 FEIC B W TEB R RO 5.

AL ABHA R b OBRIICE L T, A Z AT & ST D Rutherfordoides (FK
JIE2, 1996) 23, HE D 3 THEHI B W CTL3EHEMIT THEH T2 Z LB b Ic e~ T, AFE
DOPCHENE, MfE & b THEICEW (-5.0%) Z & AMDITI TR SN2 TIZB W TR S
TR, EHWRA 7 VR EDA XU MBI o7 2 L BHERIS 5. TLIEHEALICRH W T
&, AR AL BB R LS D OPCOPCIERORRICSND 2 23 H Y, TN A
NU— RpREA XV RROAZ AFHA XY M 2R L TWD 0, S%RE 2kt TOWLSEHETH 5.
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FRIRES 14A012, 14B010
MRFEL LERE LETERAER

K 4 KA 22
T g (W) FRRFRF B BHARITTERE (%)
WS FRk264-5H26H —6H3H

Rk264E11H12H —14H
ERR2TEE3HAH —6H

LR EEMAR LA RS GRS 8120
Bl M (EHRERS: )
FRA Je—R8 CGRRURZERY HEER)
Wik R (BEERESRE F—o ) —4—)
EE T (EEDTIERI SEEAE pFER)
ek AR (BIREBRF B0
s by (PESEAEAIIERT HHER)
s | R B0
fll 464

(AREH - BFShHER]

LAIABFNTIT DHBEOBIN - FBR - BimiTEOSERZSE X, TO—EORELITND
TeHDYREN) REWE A N = XL OEEPARFIFTHO BRI TH D, BT v— MERNPS
DT HWETRE D, Yo VHIENPSEKMEBEE TOLZERTRY X H =X LOfFRHICHER
BZUTD, 201D, FbIFFEEEICD DiaEOHBIA S IEWE T H 5 SuM L E W=
BT, BEEEAI 2T, BH 7 L—Y A N - XA TR ORFEHREL, a8, LNkE &
WU T, WiEH oMt SRS, TNV ROBPULFERISZH LU, SIEETE O3
DETNVROWEHREE T VEBET L. 200 ZBIEDOIL AL T 5 BB - K5
Wit - EATRE RS0, B EATIMR O IR HVE A - SO S EI SR R & AT O, g 2
H =X LOBERITOIRIT S,

ARUFGEIL, WiE2E» O O¥ERWHE - (b7 — 2 0BG, MBRMERAE & o, BEOL
TRIATRHETTE & D 24T 9 5 CHUCHEEZ RN b O TH Y, 5% DIEIIA S HBIFFE DO TR -
THRIFTREDM I KE < FE#R T2 2 LIS D, E0RIRIE, e R85 — e Al —
BEN S AERLE VW RRDIFEOHEZAIEL TRY, EFEMEKEIFAICRBITS Y —ALVRR
WHIERRIOMEICHF 532 Z L PHfFIND.

(FIFA - IREHEAS - FOI-HER]

WK 23T —9 A I THERE LB o2 7 ) v 7B LU E M S viz, a7 R EHIE
YA P TO—REEKTHE, BT —cBEIh, a7HEEEICRBWTEEE (0—255
m) PMRE SN TWD, AV A b TO—REHE ZOBROMITICEWTIE, HHERFXS - i
WX, BRO, WHEREER (U, LR, FHREER L) 1T X 2EAMIER S OMYT -
MEt DTz, ERRa 7R - MEOMITER S FE 2, PH23FEIL-12H 12T T, v LTtk
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vih—a 7 v fi— (MSCL) %7t _EWrEiRE] = 7 omEkeytt: 7 — 2 iifs, 8 X Oy 5
WMROAR Y v o) v 703 FE S iz, SER24%6H, 2546 H, 2653 AT, AAarEmsT
H, e, FRAMERHOY ) v 7 E2FE LT,

1.

& _EWTRE DI A = T IS B S TN I OW T, ZEFENTER X UK-means clus-
teringZ W CE ISR DE T EIT - 72, T OFEER, FEEOI ISP KBEICRE S, 20
HTE B2 N— TR I NI, 7 V—THEelBN-SH &R R HTH Y, 71—
T2 X1 BE-WHRAZ W ISEHHTH D, 27 NV—TIIRBHTH 2 Z EBHLPTRY, T
e, ISHBER 7 N—THTEEZ L, #HERTROISIFERIC X D5 0EB3BmE T
WO RBEMEDRE 2 BILD . ZNENOWIERE O T RIER O FEM 72 M7 AT, 7] OHMEHE OHEE H3
{77z, (Kawasaki, Master thesis; Kawasaki ef al in preparation).

. JEREE_EWRE - BEE 2 7Y TV B2 WX SRR (XRD) I X DEEIFEIE, BLUA T

A MEREDOITOFERLD, A4 T4 FPHERE (74 F©—2 Oig) 1%, FEWEiIes TKiE
¥, TRLbLIEREORDRALNT. ZORRE/EET, A=V v 7a7iktae
WO REEER 24T o TofE SR, A T A b ONHEE TR 7 i L 5 IR E L & BUkiEEhC X
LB (A b) D=2 7T v 2ADEE 231 Tnd Z &3 od>- Tz (Fukuchi er al 2014
published in FEarth, Planets and Space).

. JERE LR O R & TTHRICRIT DA - G - YT — Z OB 3 b T R P BSB H T

7otz WrEHERE REAmfHE) OFEICR W ThH, Al - g - wikrhehicinT
RFA IR b N & — D3I U, SR R BT g -7 R b 65 0 Wy BR AR JE R SR 03T S v 72 (Hama-
hashi er al, 2013 published in Geochemistry, Geophysics, Geosystems ). JE[ffE LW - HEHI =
TG, EWELUSMC S R - RIS TEIE D3RR LSRR FEIE L T 2 ik & Wi g
DAL L o MR L S e, R T, BT - P, SIEEENREWE — 7 ZFED,
BFITIRIEK - FRBEOHELK - WIEHFIB X OP, SEEEOKTEZSIER I L TR, FEiEE
TR BB, AT 1T 5 EFHLAVRIE S (Hamahashi ef al. 2015 published
in Farth, Planets and Space). LELZMRFET 5 72 ICHAEFEM &M - S arEilE 23
LT\,

L EREBEETARY ZRR T 5V a— R X T A b OZIRICHNTOSER S, BB AL & SRIRIE

WORIR, 2272 5B I OV THEAT - ZEISET L TWD EEIED).

. FERAE_EWTREHRE] = 7 WS OB OFNSFE R S, T DT R — ) ORIl

(RN BEMEE) B L OO 3 E vtz TR, Sl 2RI 5 IRE R
FTTETUNDZERAH S, BB L OREICOWTEEM MBI 3 ETL T D bk
1Z5).

. SERE_LETRE A = 7 2 W T il R RS RN S 1, miRmE T T OWE S DEREE

M, BRIENRS 72 53 - BUEETEORREBENT S TnD JEEIEH).
FREOBE T 5 5FKIL, HAHEREERSEEA K (20144F4 H - #5i), Asia Oceania Geosciences

Society Annual Meeting (20144E7H - ¥LIg), HAME %2 (2014494 - FEILEK), American
Geophysical Union (20144E12H - %> 77 v 2 a) ITBW T To k.
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HRINES 14A013, 14B011
MEREL BABERIERHABMOTHES - EREIS T

K 4 =5 faA
T B (4) KBTI SE R KRBT BRARRFZERE (RFEREAT)
i TRk 265E8 H18H —22H

FRk2743 A 23 —27H
LB EEAE 2L

(HAREH - BFESnDHHR]

SEER234F (20114F) SRALHI G RSEPE S CIXEIHI L R ARk (~50m) DB D30 234
U, Kl 2RESEL, TOXS RMBORET 2 A I =X L E2MD 120 OFIKISGIED—2IZ,
HEROREENEERD L. ZNHOERMFIC Lo T, BIERETEYEOWEZ OB E E
DRESGECDPAEL, BIEMBYE s AR OB & U TRl S o WREMER &
% . ABFSE TIXIODPH 343 A 5efifiifF “Japan Trench Fast Drilling Project (J-FAST)” (Z X - TH
e G AR E 25| S 2 L g oa Akl 2RI L, BB X O EToEA#K -
HHIBES AT ZITH 2 ik, HEROIRETENEMHZETLT LI EZHIEL TV,

Rk24  2SEEDBHTICE Y, T L— NERWE L HEE 0D BT &5 T Tk niRRs Rid o
EToRE L KESHKIOEERRL D Z L, EIRE LN TOREKAEE DT 0 72E N
W% ZLhbirole, £, EFEWZEE OFEEEB I ZAUE, 8RR LIk o i
LB RET D BPFET D, SHEAMK - BRI 2D, IS OBV ZH S
L, BRI EE AL DG E D L 9 ITHARBHCEE SN D 12T 2 L 2 BiET.

(FIA - AREHEAS - FONT=KE]

A EE IR A E (I0ODP) #5343t (Japan Trench Fast Drilling Project: JFAST) T,
ERR234E (20114F) HALHIF KSEHEMHIE TR ERT RO BE L2 LB 2 b D A ARUHERTIC
BWTHRNEI2MTbH 7z, Hole CO019ETIE T L — hEERUE L #eE S 2 Bl 24t o 7 2Bk s
Al S iz, FRBEORESETE - WO LD DR OIEBBE At 5 2 L 2 ARV E
LT, HaRBot iR - BRI 21T TW5, SEKFHEEa TRemEt s 2 —o
20144 FE 2 ELE A Tk, EICLLFO2EBEIZOW TN 21T - 2.

(1) FHEEE T L— MERWERE OO BRIEET LoD T, SO 72, JFAST fit
W CTEREL 723kt 0 9 b7 L — MERMIE 2B < BXEOIRIZEEEHIR L, BEARK T 2
R T o T,

(2) HUEFFOEEEEEIT L — NERMERENC L 0 X 5 REARKFNEL L L TRESIND
DERRGET D7, BUWEK KRR ZMHERH L CRlE 2 BRIz L, SEMEETHRICIRY L7
REHZ O W TEABRDIT 21TV, IBE EFICHE S AAIMEE 0B (b2 iat L.

(1) OB TIL, AAEEKE I BEIC L 52V 0E N RO, 71— MNEREE L I
DR A S OREHE T L — MERWEIMNCIIFE L 2N 2 & R S iz, WiE N & WiE
i & DBEKAVEBOE N DR, B 2124 v Ty FHERBEY DR OE T KT 5 DD,
B DI EIEE) & )T 5 DD ERIAT 5 7o OIT, 511X JFAST Mg Ao CERE S iz/4 5
AR L OB 21T O WERD 5.

(2) DB TIE, BAEE TITONET LEEREHZT W TIE, 2R TI00CE TMEEIT- - L &
AT LR OBb 2 RHTZ E N TE o7z, L, BT X 2SO ZE (LD
BIRIZOWTIE, HELFEFEEICE DML RERICH E O AL 1T R > TEY, WEOKE
CR T AN DHZRFT A LERD S,

Db L, 2014FEDO SN THLATRERIT, SHORE LT [RIAZEN] Ob O
Tholelch, FHEROMIRESBOFEMEICOVWTERTE2IToTVWELEIATHS.
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®RIRES  14A014, 14B012
MRZREL TL—MUERFICEIT2EMMBRERICET 2R

K 4 2 s
BN Z) ERMBENRT BEF (R
WFZEHE Rk264E8 H29H —9H4H

k2661146 —11H

P27 1A 13A —19H

FR27T4E3 A3 A —9H
KRBT IEES  FE24

[AEEK - BiFShBHE]

Fard H AR OFIRMVERSIL, FEIEZRIC X D HEER 2517 T, AP T ) Bz kE<JEEHL
TS, ZOEEIIT AN T D720, SEZFE 2T Tu—F bR R AT R E
VT E o, TERKREE, HUBGRRA & b CRimtr o3l BA LHAD o 2l il 7 — & 22
b, I5MaE P ZENLFEEEZ LN TWD,

—75, HEEENINE CRIEFRFIHOLE 2520 Tl TE iF7EE, BEivufl CREomEMm) 2o
WTROEEPALPICLOOH 5. T72bb, 18~17 MalCHRREHNZERRIRE - 7228, £tk ) BT
g7z (& - /N)I12012). 2 B 1315 MaE TP 200~30007 FERNTTERL S VT2 Al RETEDS B VY. T O REFIE
FEBME SR Mak W DRI TH S Z L Z/R/IB L (Hoshi & Sano 2013), FE# 7 + » ¥~ 7 LB
ILHMAITHERE STV 515 MabtH 2> EALLARE & 5 RUfiE & —E L 72w, ZOAR—EUE, o vl & sl
DI D H A V7 THEREICEERL 72 AJEEME 2R3 2 25, i, ARSI T — 2 REE
FEMEOMER D D 72 DI AT E—H L e WO L 5. ZOR—HOFRHREBRHTDH Z L1,
FE N ZE BRI & AN O ERITBD R A MR 5,

ARFZE Cr3m h B (BEET IR 1A A TS, BRI TRtz 90” (2 S ] Y [l
D Z o712, B 2w 7 — 2 3T 2#ifir 555 TW S 7217 T (Hyodo & Niitsuma 1986; Takahashi
& Watanabe 1993), [RI¥f5 O FFEBIC (X T PARE O #fgE R 7 — & & R HUS L, [ER O RE#ZE L &
LSRRIV ERSH S, 20 LT, BMEILMANCTFET 5815 MaD JRIAEES (BEARES) Lo
HARED Z & BEIEZIC X S OEER « AREEZMEIT 281 2 MOk, ERARES (KA - EiE1990)
VI I ZE VSRS U CAMIBIIC AT FERE AMB) &, M SMEIRICHER L TAELTZEEZEX LTINS, 1o T
PN E 2L A, B ILHEE, RESTERITEVICEE L TWA LT T, FOBEMEOG EIIREE 2
Belo B Wi Tl IR DB F AL 2 ZICTAE T 2 2 LI L > THREETE 513372,

[FIF - IEEEAS - FENTHKE]

AN & FEILOEZRIT S AN HFE (R ICBIR L) OMEREHEROFEAEZMIAL, £ LT [HigkE
RER) LERICE o THELZE END TS MaD EEARES (BEARES) | & O E M 0 A I 2 HEE
T 5 72, BRI NI AL E 35 F H T e K ONUHLGS AL E 3 5 & T Hiisk 12 38 T RIERIES) &
EEANTRD B 72 O W R F I ZE 21T - T2,

FH T T, AR R 2 AL 2 8K & OSRITR W T23 MR THEARES K0 b iy WHERES &
AL, FEBCAE & S ARRER 21T o 7z, FRERALAIEITIT A 2V—BIR SR 2 L 2.
T_RTOEARBHNT T U TR TRIERE (SR R )V —BEBRESIENCA v T A VBRE) 2 IR
s (B EdEm) AL, WHET — & OB EITIC X o TERERILE D O iRz, D
FESL, KRB O TEBE T E 2 B KT R E S vz, FIRAREHL Z AW B AR ER ORE R
PG, FREMLOEE LB NFIIREEIE S HEE SN D, 2D OFAMLIIFEHT A b EWfizT 2 MZERL
Tetzsh, FIERE R AL LR T E 5. 2B O H AL ORAITHI100° O FR 2R L, B LH
IZB W THIL6 MalléE1290~100" 1234 2 A Y [REEEEISE Z 72 2 & R4 5,

T TIE, BEAREAE LOREAE ($15~14 Ma) OMVEFRAE & T HIEKHIE Z1T- 7. #)l &
FOXMICIBWTRERE D20 50 GHEFE A 2L 72, PIETEIF LR ERUTH S, PIET —F 133
TEMEATH T o 5 D3, FBHAL O L BT A GRS BB LIC R TOPBEN LS TH D, £h
TY, A ATNEHERE, R EREEIDEZ > 72 2 & 2RRT5HITERENE N >OH 5. 7272 L
ZORRFEIIEAFZ#M I D L/ NE S TH S,

g7 B IR BRI 0 ~ SRR 1 IR < A3 2 IETRERCE 3 (1 Bikd K LSS o IR & A AR S IR
U 72, FI20H0 8 OB A B O BRBRGEBIE 217V QUETIEIT LR ERL), EERL AL Z2RE L T2,
= lkDbaked contact testlZ K 2 7R RUL DIEE X A 2 0 7 OREHER DB, 15 5 N2 EREALITAI68 Ma L
D LHENCER N2 b O EHEE SN D, BAMKIEROFERI G, BEMALOHWFITL < OHE TEIC
WERGETEDS, — T OIS TIIREREIE bR N, Eiz, F—HAERATHYEAOBUKEEDORBREDZEIC
Ko THERBBAC P ERICER D Z ERH D, ZHUTEUKEEIT X - THREMITAE U Ic SR ME 5%
Bt (ZWigk) 2L ol eE2 5.
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IR\ S 14A015, 14B013
MRFESE LHHPEXRHR/NA FL—FROZF EREEDORET

K 4 EH A
rE (H4) BIG R HANA R L— MIZERT (BH9EHEER)
W FRL265F9H 24 H —25H

FAR26FE12H22H —26 H
FRR2TEE3H2H —3H

SRR EEARE AL TR (RAKSE = TRE e v 2 — HiR)
WA 8= (mmAS WEa 7ResEt v 2 — B

(AXEM - BFSIDER]

Ry 7<—0 1%, BERBREIMEOZ L THD., ORI E LT, BENTHNAE ZNA K
L— MRV RG22 oRIe T B AR - ARILME S AUE, T AANA R L— M REFRE~L 5T
B (WA ke ZhicfE O BREENL) 2BRTIMITICORB> TV, ZDkdic, TR
=LY A NP DBENTZGNC AT 5 A ¥ VHRIRBEDSRMETH D Z L 2R L, MERE
LU Tog RL— FEEIRGE EFE DT 5, BHE 2 7V HSRREEIE O A6 12X, “BONTTE
B0 DWET D57 PBETH D, R ORE ST G, JEREIROFTREME ZPERR L,
REEYE D34 & A KL — MR EGRERE O 5

20134E1Z, 2B TF A b (REREHAEHAD L7223, EHMEZ /e 55— 2 055 b iz i stk
BT LT, AR N—2% A MMCEMIEREBBIEDS KEICOHR L TNDZ EE2pntEs, i
WA HEE T 2 1o O DRLEDHT I TONIZ Z ERNRWHIE D72 & D X 5 fER3H 5 0348
DIOMPIRNDS, BT NERBREZPER TEX 272D, HANA R L — bR ARG~ MR EEL
BPRRTED, KESMMPEBREZ T LD, T—<I3Zb50, HBREOH L LIEELED
Z el B,

(FIA - ARERAR - TONFHKE]

128 OFSRIEIC, A X UHERRBHEICE 2 v b SNTHEREY O HHBEKEH 21T - 7o (HE2aE
Ve, IWARZEA) . L 23T, T AANA RL— h=7 2 REED HNT13-E02i#E TEIIN S 7z
SEHCIRD A B2 SR RERR 2 W, ZoREHE, TIx—Ya vi#EE A FLELDT,
TIX—va VDRI CR->TEAVIDBRZELLZYD, REEFOT I x—va v mH=5H0
IKFEHE &, T —F ORI EG 72 b D ~Tz, a7v o 72—, IREEEP ST H L 722 cm A % = —
TEHELAAE., EEIERLTEF 2—TOIRA[IZET, SHOWER =7 I 32— 3 V@) 1Tk
LERET, SBOIEERTAONDME LIIHEThoTe. ZOMEND, ZOREHIHEREY %
AU MR, MOPOERPMEE, Do Viko THEICHML TWZ LB3n0roTk.

9H (2014), 3H(2015) DRI HEREY VB DRI EE AT 24T - T2, HBHE, SR
D, HAMNT63 pmEF TV b - ki bYoA X2 7-1%, Bl - @bk E CREEIE - By 2iEE
L7zb DR LTZ. ~ 7 v REDOHBY OBIESAGIE, Bt A XokiFR"FE7Z 7% (7 ym
HeVICE—27 233k %). WEEAITS KO, #i% L HEfEY & IR U oM ¥ — v ™5 L i
ZEND, ZOFEHE TR, MOVEBRIBAELZEEFBEZICSWI Exbrotz. HIFtE L
Ty — 7RI OHREY T, vV YA R — 7 2EOREDENRR N, T ORERIK R
FTRE—0F, RTNVORRAWIC L D FHEOREREEZ O, SREIFHNT—<ICBEIEDL
NHREEMED D 5.

12H OFRRIC, HANA RL— b=y R THELAIRAI 2 7B OXFRCTIRE 217V, ®
Bl - ~> NI Z R NED, BEOBWWEO DA LT (BaRElE, 27 ' 02 —Hifiie
8). #&BH, HRUMEBCTE LN EE a7 2 a7 o 2 — It Lz, BB EOWE OSAIL,
50mPAEORBATICL R b2 Tz, ZORERIE, KMo E o 7 TRERIC T - 7z,
HREYAB O R & —& L T\, IBAKILD~y K75 2 FDBREA, HTFEB»HAGE SN D,
FDRH, REMTICLIPEBEOWENR NN L1X, HANA FL—h<D v RTIRE
KILDIEFREE Z > TWRWT & &R

RS, HAANA RL— =7 v REHOWERICHN TS A Z v BRI DS E 4
ThY, ZTOEMKGIEE L TRWEBERS~ Y v KD OJRKILAIRIE O FTREME 3 EERR T X 72,
WEENPSHANAL RL— NOHOEFEEIC X o TR RIBEN S 72 6 S TREMED S - 77,
PR OEBERT—ZMNEAS DD oT2DT, B 2520 Ics%T—4
BEEOTHERD .
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HRINES 14A016, 14B014
HRFEE ZEFEBZRAV-EHBREE - AAREIC K 5T BREISEOET

K 4 Bl P
BN Z) P BER R st v 2 — (HEHER)
WS FRk266E12H10H —12H

ER27TH3H12H —14H

EEFFEDHEEMM IR w2 (SRS e 7RemEt v — BE)
g ez (RILEERER S BiEER)
flL 214

(HEREH - MFFShHHRE]

HOERRESS (IHIBR DRENIC BT D BRI RIS (XA F=/EH) 1L > TRETS. TRET
HEEE DIL, ZOMEMERZELD 5 Bi£20004E 7 OB ARG AT — 2 226 AARITR T 5 #
WERKEEADEITTICET 2982 L T& 2. LarL, @EICHE ST —Z ORI TIHERE
FBIATBRREZABD Y, FEESCERERL oY LebDORHEV L RN L5 ho
7o, Flo, BEAEDHA FRLRFAT —F OHRPHELN TSN, HBEKUKELEL ORI
X, BEHHKEE T — 2 bBERRIRERD.

KIFFE DRI GABHIAERR 2 £ DO LI EBEN LB 13 - 8 - KK EDRELTHD., Z
BT U Tl B RGAL - FRERIE 247V, EfR WKL - REOT — 2 2032 L
BRELAFETHS. TNETONTETIE, KRR B> b LE 8 R T AL DIE >,
TV, M- 2 a —IETHHKRE 2RO TS 7z, S 51T, K & BEE O HALDZED 5 HE
PRI & T BER D WIS H B DOHETE R & 2T > T 7z, Wk26EE DOIFIEIL, FHr b IR
B L UFRR264F I T E R 2 I THAL - BMEEFTT O 7 — &7 2503 & &b 1T i SUm L
HIED S £ <AT<HABDIRY 5T Z2EAMKANATZ 2008 5 I+ 2 Z i L e,

(FIF - IREERE - FONTHR]

SERR264F FEITAT o T I D )PSRFEHT, fm R o E L1, 25528 (FHBEiHELE), SR
B ENAZIGESRE B (TRERMREEDS), LR EENSEERBIRBE OB 12f8 ERERRK K
B, R LU B A ZE AR L I3 2B (A RZEFERRZE), B X ONKIR T b & BB+ 5czE il (AR
HPRZE) IV EBRENIZLDOTH S, FEEEDOREHIRS0ERTICERIR S IVRE ST h o
ZHNWTWEN, obOIFHFEE D PEZERINLZbOTHD, BITEAITERZ LIcKkE<
T L7, PASHEREE T CRENNIAESRE - Mg L kb &, & - KEBELIT L <RI TR
WZ EB—HThhrs.

B ORBHZOWT, W TRAEIIEE v 4 —REOBR KL W2 BWE o0, IRE)
W 2 W RERIBIE X5 A — % OHIE, B X OERERALEE (MPMS) %2 RV iz IR <A
P& SRR B VEEERET o2, ZO/RE, HIELZREHC YW T, B teiaE BRI
WNEFZ UG E A EAS> TRV 2~ 7 X2 A F T, —HVED~ZA gl &
birolz., £z, TXRTORBO~ 722 A F PSR Z2HBX S U < B P K EBICH 5D
FTRWZ ERbroTz.,

EAZEEE - B EEBROREHC OWTIE, BIETX VL TPoo TE 727 U =ik (1ZZD) B XL O
W > a —EER AW HIBLKIRERIE 21T - 72 (T T HAEMTHhIL TN D). FDFE R,
IHNETORREE LT~ 10MACICERE LU L AERETR I WV ZE R TR RE 255 2 &2
T&E, TG OEITBEDREMCO L 2 AV g SR ERE O L 0 D L/, f#E
RICOWTIRBERF T TH D0, ZDJFEED1>1T 5 H % W 72158 Tl BGRB AL B 0
T BB LUICEREITOMNEDRDD (CHETIHEDILTWD) 5, @BEOHIETIX T T
W2 DT, EEOHBRESERE LD bEWMEZ REL > TLEIDOTEHRWNEEZ LD,

BA - |EUSNDOREHZOWTIE, #Ea 7TREMEE v ¥ —D A —RI15 2 v Tl
R GALE DO FAREIE 21T o 7o, £ 0%, MIILEERKZIC TRERIICER Z2/To Tnb & Z
AT D, BRTHTFE L2222 DWW TR E RFRE WAL HALPIE T &, £ O H A2 DO i
RTF— B hbOobleT—2 R_R—2 L ) HEE SN D13~ 4RI 0 B AT 5 BRI 07 & 3
MTHDZ B0 ole., —FHT, HERREHROBELFHEHZOWTONRA vy NEREIORIE
FERD DX, BEBAACBIEEICIH A YA 2 AW T E LR S RER T Z TR
LZONNETHD LHPA L., £2 T, WEEIIEE D TRAEIE Y v % —OBGER 1 268
FALTZAEZITH 2 L 23 L TW5,
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HRINES 14A017, 14B015
MEREL BERFBICHMY 285 —EHNROBRRRMLKERF

K 4 P T ok
T B () PIRRFE PR (%)
WFZEHE Rk264FE6 H30H —7H12H

LB AR A%

[(ARBEH - BFShDHEER]

AWFFE T, BREEOES —EHRICB T 2BBRMEEHZHALPCTDHILITLY, K
SRV U 38 1T 5 3 MallE DM ERIEAENCRE T 5 7 — 7 Zieflt 32 Z L B LY, i HiRgL R —
EREF—BRFMAEEFOMOBRERBER KDL Z L XA ET 5. THVE T — BHH
BT O i IR — B R R E A B IC oW TIRIZIEsEm L (MEfh, 2012 HVEHE), BfE
T RERTO—HMOBRKRFEMEETFOXRMEREL, ZHBHLTE, IO LRERTHO
Matuyama-Brunhest St AT 1236 1T 2 B R A R AN A B FF OBER 2 HED TV D, ZHHOW, S4FEE
VIR ERERETEICAIE T 5 TR 7 2 a v (R — HEEHTHEGSSPIEAIMH) I 1T 53¢
2R RFENAR I EB OE I AITO T 2FE R BN LE L, ZHICEY, BfEER1I 22T
% Matuyama-Brunhesfi35 KB & FERFINA D — 7 L OFOBRZIH L2825 Z L 3ifr s L
5.

(FIFA - AREEAR - JFoNT=KE]
WEFORE -

TR — R T AL GSSPIER TH B TR 7 ¥ a3 VA B YE TR RN IR — 7 %18
LT BB EAEIIE A Y v MERBH 2RI 72, FERGENIINCH T 20 E S v
N A FEFEIC IV TByk-ED FAL35 m~_EA76 mE TOXE %, F 72w/ N2 B TByk-ED
EAZKI6 m~ _EA745 mE TOXME Z 2N Z R HEEA Im TEFT6/EHE L Y 2 v bk 2 BRER
L7z, 2o 0FE» A LB 24 U RAARRIE AR S L.

[N ARIE DI

ERR264E6 H30H 22 H7H12H £ TOM, EESHTEF IsoPrime 2 FH L, IKAH FLRGR OB - )
FRNAR AT 2 B 52160 EST - 2. LHIE & 72 0 12, E I B2 H A 5T h 5 #9100 ml 2 FEff
T 57, 2~5ERH Wz, BIEICHEH LR, BEEEILE & LU T Ginflata, G bulloides %,
JEEF FLHR & U T Bolivinita quadrilateral, Cibicidoides spp. T&H 5.

WERERB LB .

BERFNARREDRER, UTFOZEBALNICRoT, ETTEL SV a VELOSRIOY
7Y BT, & TE2 bByk-EQ FAL10 mfiE % TZE T 2 WG B 28t A BB
YEDOKER &5 2 DL DBERIFEINARIE O LI E W EHEICHS L, % 25 5Byk-ED N5 mfir &
THKEA— KB OB HIRIICH T2 5 Z & & 5 IZByk-ED _EAZ#im F T o 23 HK# o & g w1
WS L, 7Y U RE O BT S I EALOKEI~OBEHIFICHEY 35, UEoD
FEFL A LROAFR SRR AR ENE 1 — 738 X QU108 DR RN (AT e (Channell er al, 2010) &ttt
L7fT, FAEHEDKIIBIRI AAMIS201C, F3EtE 7 & 3 T 1T % Matuyama-Brunhes 5 57 &g #E 73
Channell., et al (2010) OFEFRFEEMISIOEWFR M OB AL T DI B nhroTe. 22
DOXIC X % &, FHEE 7 ¥ 3 TB 1T D Matuyama-Brunhest /B HERITIZ 317 5 MIS190 & g
N & 7 5 FEHEDHERHEEE D550 em / kyr E HHH S 4, JEAPHOREAE L X T12~1/41I272 5T %
T LWy hrodz (Suganuma e al, 2015). EvEEHHCHERDE SR EIK T4 2 DT> T,
WREFT T o —F X DEBREPLETHY, SHBOMETHLNICT L TETHD.
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HRINES 14A018, 14B016
MRFEE BRFEEICOMI HBH -—EFRREAVREELT B KEEOET

K 4 P @ik
T g (W) TIERF B (FR)
WFZEHE Rk264F6 H30H —7H12H

Frk26612H9H —12411H
HFEBFIE AR A3

(AREH - BFShDHER]

AWML TIE, BB OF— B L HWT, sl TSk s5 5 2 & T, MiENKE
@R L UM R T~ 7 A — a vt L, BRFEMET—T Lo E21T9 2L T, £hb
DIA IV T ERERIETTHI L AL T 5.

HEREW) RS 3 2 PR BEREARIE, HERE TR X 0 FA720 confRFE O 73 THER S5 2 & 3k & 72 iF5E
KVHLRICRS> TS, ZOBVERTEEOFENRK L 720, BESHLI TV 5 KK ixR
ORI, BBV O E<EHINTWD AR EV. MLEBRED—ER OIE, HEHE
HREEDSRVME EHERE T & A LIERS L O ORFFAZEII NS <725, RUFETIX, @5 OWIEESERE
W) & e, BB IR W HEREIR B 2 D E 2 F VD Z & T, Ml SRR R X O s A — =
VOFERE L VEPITKRO D ZLPTE D LW NS, FEEOLFRMAH TIE LREHEAE
IZ 31T % Matuyama-Brunhestift: S Bi5 O FEAE 72 Fidk 218 0 L, EBRICKERSGLEk STV DB HEDS,
BEFIIFEOFER LV b2 mfEE L TH 2 Z L 2L T, RFE TIET AR, =HERIC
REEk SN ISR SR I DO W T ORI ZE 2D D TETH 5.

(FIFA - AREEAS - FONT=KE]
Wk

T — T ERE BB R GSSPIEM T 5 T-HE& 7 ¥ 2 > TMatuyama-Brunhesh#i5 S x5 FUE Y &
FEET 5 I DI I R AR ORI 21T o 7o, TERTETHMOBEZINWOWE IV NEE
IR WT, KILIKEEEBYk-ED _EAL50 cm”> B FAL665 cemE TO X%, mEMHHINC 46T 5
WYE TV N EFRFEIC B TByk-ED _EAL50 cm?» 5525 em D X [H 7 2 2B R IR 10 cm THEER
1A FOEFI =aT7HBZIBHELTZ D IKT D, BFF28AKRERL .

AR« b R S E D S i

R265E6 H30A 2 H7H12H £ T, BILOERK26E12HIA 511 H O, /N2 2 )L —RHRRE
HATETTRE2G-T60R % VN TP AT TE 38 K OB B RG22 1T o T2, & 72 [ IS B SR L 2
WTEWER AT %, AGMEZRWW TS E ATV v AERE(To T2,

HERERB X OB .

EHAMS - IR EROFESR, greigitel@IR O IR L AR IEZFRIERE TIXTERE T Z 20203,
EEE CTIX300°CREFE TIRIEHBE S D Z &, & Togreigite 7 & Chib#R O fRIL, Z25F - BZEH
17 300°CE TIHHEE Z - TWRWZ & D3RR S dvie, RILFEFIA & ESpAstt TORIE 2 &+,
600°C & TOEBERRE OFER DM, 300°C~500C DDA % AV THEB ALK 2 2R,
VGPEFE L 72, ZO#ER, TIHEER 7 ¥ 3 T 1T 5 Matuyama-Brunhes$z 1 (3 Byk-E K [ L K& D
EAEKI8S emfHEICHE Y 55 Z & 3o 72 (Suganuma er al, 2015).

AWML TIEE BT, HHIBEKF MG TiEe <, BEREFICRIT 2 & EEE L oE T
2ITH T e Rl AT, L LAE THW TS X 9 Rhifbskz & LilEho st L TEWERE 21T -
TLES &, BENDIHIESEDDIME - B DB TEE L, HBEL I3 BHTE £ 2 BENESLY)
PAOEICETHERZED ZEDBREHL <7D, SENIBMEILY DOZYE 20T TR E THIAE
M7 b 232 2 E R TX 55825 L 7.

60fE DS A & hEEHTKF L T300°C TOEIERE 21T - 721%2, BRFEZSENE 21T 9 Z & TChRM
o it L, Z0%, ARMER: 21T 7z ECRBEOE - R AEDEHEMEREZITo72. %
DOFER, % < OLE THESILEIR O D ZEHNCHIE TX 2R H 5 Z b roT ([
M- fl, 2015 ; A KRE). X HICZ DOFEE WV TR KERER AT O i i KR E L 23R 6
7ot ALRPEFEO R B SGEER & X <P EH 2RI 2 L3900, Zua— Uit v 5
ZENTE DA/ RES N (Okada er al, 2015; XIX INQUA congress).
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HRINES 14A019, 14B017
MRRER CEANERAVEREHBYREFEORRE

K 4 FRREF HE5L
BN Z) F R EmERER (BhE)
WS FR264E5 A28 —6 20 A

ER265E6 H30H —7H4H
FR264E12H1H —9H
ER27THE3H16H —20H

LFEBFE A MM R FIA GRAERS: #EEER)
T & EKRE WHER)
fiL  ZFAE24

(AEEH - BFSNDHHR]

201 4R FRAL I A SEPE I R IR 2R BR L, SV E TRLLICHIE D Y 2 7 BT k3 2 tEiBE. O A3
Fo TV, EHEEBRS THOEKEOFMEZAT O ICH Y, WiEHIRIEk, BRI TITd5H L+ 2
B OR S0, HHROHE - 8L ORIV BH L7, LRRROE 2 GO IBIT 21T 5 L EPH D, T
WET, BWEITHEAE L TCEBE O ICITEIIC X0 TR S IV HEREY) (BB HEREY) SV b TE T2,
HufgE h s & R HERE Y 2 35 D 1R, JBIESORLEE DAL, W O AR CHFHE A DFF(E DA 72 & MRHL
L%, LL, 29 LKL T L O HIBTICFRD DI Tz <, BEHEREY 2> & 5 B Ok 23 W #E
BHENRDHDH. I THHITFEDO—2L LT, MEEATEPER SN TS, B EA~DHEKDORAD
bolGE, WKTICEZEFENDSA A (Ca”, Na72 k) OEM, B EYHROFEY OHEFHIC L D
ZERAMARL DL, #EEVRIROERICEY (A F~—0—) O EBB X LI, T ORED,
WAKBBEALTZZ LR —20RIEL 2D, LAL, THbOFEEZRAWIHERIIRIZED 2, B
BERBTDH/B O TNRNE WD OBBURTH 5. ABFFRIC XLV, BEHERY O A B 72 b2rF
EERRT5Z2L T, TNE THRIDRRETH - e P O A N M HERBY) OB R OHEE S, #ED
HEH D KV IEfE/RRKIRO RS W 3T, HIKET VORER E, OWTIZEBEOBLE, BKICER S
ZEnHIfFEND.

[FIR - AREEANR - BONTZRE]

ARFGE T, BRHEREY OB HE D 2 2B 5 22T 5 729012, 201 14EHAL I EEIR iRk L O
JEHEE A A PEVR A CEREL U 72 HERE W) & F W TR 0T 217 - 1. BARAGICIE, o0 irshic &
LERFE, EERENE, 2RobrEt /R EREESITEHC X 2 REFEERLEFRMAELRE, 2L TH
A7uvw NI 7RIV A o< NI T TEEANFC L DA A~ =T =D &1To T2, I,
20144E4 H R B IR FE A T /N O 72 HEREY), % L T20144E11 1, 20154E2 A I bl = /= BN =T 3R X
ORIRR T CTE T HERE Y 2 W Tz,

INETTUL, HEREM 2R 72 ORI O B3I 1T B LSRRI B U TRk Al A e, i oo B Ik
OHEIZHAW DN TW W EHEREYX, IR OB ERFAHEE THEL 2WEE1RH 5 7w, HEY 214
PIRVVEKIRIC B W TE SRR S Ui, K0 EERBAEREZ AL 2 LN TE 5. AR L
BT 5 H AN 2328 L, I OIR/KIN T8, 1B/KIRIE X 0 b IET2E DR 105 THlEH 2 B
L7z, HIRRICR W T, HER O ERAITHI2650 m, WEHEREY OHEERAITH2300mTH -7z, ZNET
DR T, WYEHEREY) OHERIEEIAN TR O, EEVERO NS F~— D —%2BRHL T 5,
W DM FRRFUHE TEEL L 723B 2 00 L7z & &5, I EWRIRO A A ~—h —idaH S d o7z,
S0, OHSE TR L 23 BHZ W T, N F~—7—721) Tl < [FfiE 72 E OB 2470, IO
W Bk X0 R BAE S VLD BB E 5 iim xS 5.

JbHEE T, BT ORER TEZRE 2 BESAAICON Uiz, RIER CILRE 23S THRIL 2. #
OB AR T D LR BLED, Y 7o — 2 iz, & bW OHEREY OBREUCIT,
NT 4=V FATA T —=RBI R v T oI =Nl T 4 —UF AT A Y —TEREHE
Wi, W3, KWKk E ST iz, BEREDOIEN S, 28D KK 81X Ta-a (17394FR4R(111)
KILJKJE L Ko-c2 (16944E8 » £5) KIUWKBETHD EEZZ BN, TNHT 7 FRBOTFAACHALNIZWEIX
ITHACICHAE L T2 L SNAEWIC L VHERE L 72 B2 b5, KIWKE LY EALICHER L Tz & %
DAL FREDVRE TR, A~—h—ZRE LI L 25, WEEDRIEOHBALEW I Shish iz,
F e, 1THAL OB THREL 72 LB X 5N W25 cm & B, WEHICIRRMBPER L IZERa b il
To. THWVETOWER L, (LRI EBRE RHERY ITE VTN EB IO TW D e, S%ITE
HOIRREICH L TH 21T\, B 2RI TWLSFETH 5.
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HRINES 14A020, 14B018
MRFEL LXEFBEREAIT7HABOLHBEST - AR

K 4 KREF IER
T g () FUNREEREERE gkt SUEIgERE (BidR)
WHFEHAME ER26597TH14H —20H

SRBIE A VR T UK SR
ORI GHARITRYEE MR 2
o 14

=H)

[(AREH - BFShDHEER]

AHFFEIXIODP (& E BSRVEHE HI G 1D 5530611 CHREL S N 7c HEREW = 7 3Bt O B A BER - 1y
HBERAFZEIC XV, BERE TEMOMBRKIGZB P REZH AL TSI L 2ANE L
Tn5.

KF1ZU-channel BUEFOFEMI 722 I LR - AAKIEIC XV, K= 27 2 — 3 U ROHIER
WHERIRF ORGH; DOIR 5 #E\ W0, HIBER D 71 - BREOKFEER &, @EEE 7/ O HERES 2
BOMBFICKE SERT 2 Z L #IfF SN 5.

72, BEMKFHRIIEICE > T, JREEROKKIEEICHE 5 HRdsE - HHEEDE S IRRE DL
BHROEEIH S22 D LIS NG,

(FIFA - AREEAR - FoNT=KE]

ARFFEIE, ACFEERO KEKRFEERFICR T DWFEEROLEL ZHOLNCT 22 L ZHE L
T > T&X 7z, HEEEE TOETIE, 2.2~2.7 MaD B OKE—RIKEY A 7 V28 %28 5 0
292 & & biT, KEEKEBRHID TREMICHE L 72 & S DMERBRRINAR 27— (MIS) 100
3 (2.50~2.55 Ma) OETHHFER 7 — )V OFEMe DT 24T o7z, & U TEHEEE, TOHERNCY
72 2MIS104 13T (2.58~2.62 Ma) DFEA 72 04T 24TV \MIS100DFE 3 & Felehit L 72,

MHRICH WAL OIS, TA ATV FOEFRBIZTF e A—MVICNEL, 71 X
7 v RED OWIED HIEBFHIC X > TEENTELEROMBY * £ < &1, SEIEREAR
RBNE OFER, HEFREY) T OREESTL OPRRES OB, VEEBEROEE 2 KB L T\ 5 LEIR T
X5 Z EMBIALPICIRo Te, PSRRI ORI E <, BRI IRD OB H 3k 0 27
EE) OEINCEE > TR 4. MIS104 OFEND IRD U 7 v b OFEE, IRD OHERE$
HA X2 RA320E], 2,602 Ma k92610 MalZiER Iz, £ L T, BHABKIEIEDRER, K -
MK YA 7 i 2 B AM O Z, ZD=20 IRD A X MG L TRl 72 w18
TIOIE T 3B S 472, IRD A XV S RIS DOIRT I, THE TOMEDI L, JLRPEEEE
7K (NADW) OFNRTIL e o7c Z LR LTS LHEIRE D, MIS104 THEFE S VT EREE ST D
ZALIIMIS1001Z 8 1F 2 Ak L HENE - HEHEICBW CRIEBEDETH S, Lici> T, KEKKE
DIMIS100 L W b 7pino 7z & KD MIS104 12BN T, KK D FREEICHE - TILRTEEEEB T IC I
MIS100 & [FIfER B LR Z o T & B2 B D,

ERARIECRIT DL 9 — 2O EREE LT, /T =—ICBIT 2L RTEEEEE K DAL
2%, KI268 T AERNCIL SN Z L 2L NIC LI Z BT 55, £2.2~2.9 Mad B Dkl
DIHFERICBNT, 268Mak Y LARTICRWTIE, /vy = —#lE TR S N iR COEIZh 5 HE
YD T8 N—t » R ThoTeDITH L, FLIE TIE68/X—t v MCET S Z L6
Il oTe, ZORERIL, $12.7Mall <A A S T, KEFEO ML MSRETEER (AMOC)
DL ENTZ L EEEL TWD LR D.
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HRINES 14A021, 14B019
MRFEE KYP-FRRAZBICHNT 2R FRFEOKEREREDGE
K 4 )1 it
reE (W) FUNKFREERE BARFZERE HIERRR RS (B2
g e F-RL264-5H 28 H —6 H8H
Rk26F9H 27H —10H6H
Rk27T4E2H24H —3H7H
LFEBE AR MR i OuNRS: #EEER)
Rl HES (AR RS TRENEE v 2 — iR
PRy BE (BEIKREE HHE = TiRaUIEt v 7 — HEEER)

(AEBH - BFShDHER]

PEE B K O BB R E L=V =—= 3 §B§ 5 #EE) (El Nino-Southern Oscillation: ENSO) D%
REZTHDERRAT +— I —FEROMEICL > TETFBEHL,NINOA T v 7 2L b BV %2
AT LPBENSOZIRZ D RWEIRE 0D, KUEET VDY I ab— a3 itk b &, BUFiC
BT 5 HHEHEOFEHEOZIEN KK M EEHOREYE#EL IR L CTX 2 2R, W
B RSP OB K IR OEWIEEII Z ORI T2 BWE & 2055,

ARG B I, 185 O VEEEE K EE QKR EIRE 218532 2 & T, K —FKEIR 7 —
JVOENSORRE B ZIEZ D Z & TH D, TDTDIT, WBFEIOFEMZEGT O HEREY = 70 b8
FEOFEEE LR LI/ VWL, Mg/ CaZz T LSRRICRIT 2 REKBEHEEZETCTS. ZOF
HEIX, 2HE CTERICEEHR O BPE R E KR ZE 2 ) THERI S 40T X 7-ENSOREZ BN 72 72 4fiH 2>
OHlFISM: 2 5 %, KHEIKE R 7 — L ODENSOH AENC B 3 2 ikim (kA & D1 ARl REME 2R -
T3,

[(FIF - AREBAS - FONTHRE]

P ET BV ASTEE D B BRER X 4U72KR05-15 PCO1 2 72 DWW THERE TV AL T 5 7o, KA
HILHE Uvigerina sp. DEEFRFRINLRLL 2 4T L7z, 2 7 2KIC-D0N T4 em HIRE O 5 T280 & ¥~
DEAB A ZRWHE L 72, BURHIBEMEE N Thltk, Bk 2% 7 — 2 W TSR TEG
U, ZEFMAEESHTFMAT253% AV THHT L 7o, BERFRLALIE3.4-5.2 %D TEFL, 4
[l Z—Ix—a VERET DI ENTE . ZORER 2 EERRINAELERFBRLRO4 (Lisiecki &
Raymo, 2005) & %tib UHEREFER Z kD72, 2 OFER, PCO1 =2 7 ITMHFEER R RIALIAK R 7 — P MIS10
DB SEFHEE TOMEITHEMICTOI 2 ENDRWHREY TH D Z EBA LN L 2o e, HERGHE
1334 en/kyr Ca T &EEBL TZE—ETHD I ERALN LRSI,

AMWFFERE D B T & 2 BV NI O ZKIRREE 2K — BRI ORI A 77— TED X 9 i
AL L TE DD %D 1D\, KIRBRERECA R 2 WIE A FL B Pulleniatina obliquiloculata
DMg / Casr#r Z24 emfHllE TIT o 7o, W L 7e G LB Z2 0 2RI HITLER U 72 #%, TR (IR
S ICP &4 #15t Elan DRC INZ TMg/ CaZ 34 L 72. Mg / Caldl. 3—2.7 mmol/mol D [#] TZH)
oL, TR PEGHEG AT IT 28 EfEMg / CakiR#tE X (Sagawa er al, 2012) % H
WTHIKALKE~E#E T2 &, 1839-19.0C LAY, ZOKBEMEITKSCL Tz, ZhE
TUYHK CIRE B ICA R T A L EMg / Can LR LN RB/AKBOEEMREITHIC LY Lk
TV, BITEOWHEBRICI W TS, BEEREOKENPREKIEL Y bEEIKE <, WHENE
DAIEHEIEDOZACIKI — KR 7 — Vv THEBL TWe Z B L e oTz, HBHRED
IR D FEH T, FKMORPETEWEZ R L 72, TD X918, KD 6 HKH~D
H—Ix—¥ 3 VIZBWTKE QKR EABEBD b, 20 ERAOY A I v ZITEERRAE
SR TEMDZ A I 7R, KIRED 2—5 kyrf2 BT L Tz,

W37 H M OB AIRILFEI U P. obliguiloculata \Z->\NTHHT U T2 [RFERINAKZEE) & Ll - A Eh %
R LTz, P obliquiloculata D fRFEFINARILITHE O RFBIEER Z L TWDH EEZHNDDT, K
IREE) & IRFEIGERDPERICEAD > T2 Z L Zmd. LIrLRBRL, —IFx—v a Tl
DET DA IV TNRERD., X —IF— 3 VTR D RBRLARD B — 7 13RO R T
BEINTNDELDEIAIVIVR—HT LI L EEZD L, KN OEKII~EITT 2 BICKH
R RBIEROBADEZ > TV Z L Z2RRT 5.

K LIRRITIE 2 7 OFEICA BT 5 Globigerinoides ruber \ZFH L TMg / Ca AT 21T\, KK
IR & HEEKBOEB NS — 0P A I T hEim T D TETHD.
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HRINES 14A022, 14B020
MRFER CREEZAVEEERREOEMBIDAE

K 4 I TH
T g (W) REARFRF B HRFHEMZER (FEFRE34)
W ZEsH FRR2THEIA 16 H —22 1

LB AR R RS (BAKE #iR)
SR i FEARTE HEEER)

(ARER - BFEShDHHR]

(2D BIY) BRI 0163 D HEMER KA I DWW T O IS SERIBIIE I, 8 FF DR o N &
WCINZ, FRBBWACIRE DTV 2D, HEMTOITWaRY, ZOAICERL, kEEFEEHICEWT
BT — A v A BEDMNESL SN RERERE I OW T O T IR B oBi 217> T\ 5. x4
ERBEAE, Yraftaenr ) AMEAREZZ S EUHEERIKETH Y, FKRERACRE I
D THE5 (0.075~2.352mA /m) TH 5.

BB 21T WS D CRER T, (AEMIBSNE (VGP) DREEEDHE L AR OFENRE & Z i
#: L, Brunhes,/MatuyamaiiiZifiinbeft (BM) OFFfEDER SNz, Lo, fEEOHIEITRE
By TR D 5. RRK L LT ZOMIFRYERL 2 EFRICIE 2 272, BIE, BiAl%
FAWIALZEERLICI D LA TWS, 2o Z &k,

OFREREREN TOBMEESR OFRE ITFERINC I D BRRAB A2 B LT 5 L THEERSEMRE 244t T
x5,
QMWFI R DY v T ATK L TOHHBERFN T T o —F L LT, (LFEEMEZRWS Z L

DENEZHERTELLEZAOND.

PERIZEY, RFRICBWTHERIN D WM OHEREZED L2 L. £z, Mgy
FEZITH9 T LT, HIEMALOBERAIPHERFTHD Z L 2ERET D, ThLDERELMHAE
bE5 LT, BEERICH L CHREREZRET DI L 2L L TN,

UfF SN B RHR] BUHRE RS L OR B F — B CORER T, BMERDFET 2 2 L R TE
TWn5,

LU, i DHE T, A B F—RAFOREFRERICES S DO TH V FEEOH S TRMBE -
Tn5.

LR 24TV, BURERE /1R (SQUID) THIEZ1T 9 Z &L TZ ORIBEAIMRIRTE 5 LE X
W5,

(FIF - AREBAS - FONTHRE]

(WFFEFEhEN %)

DAL/ - B 2 —NOBLHEEZFIF L T, 723 /Le v el bRk E2 2. 3
TS LT, WITETH 2 LD TEA~RE 5 X 512 L TT2R M DAL HE 217 - 72.
EEEVEREIC W D38 TEANT DWW T, pH-pEAEK Z FW T, 8RR (b 231 A4 TRET Dk %
K (pH:6.5-7.0, pE:0-1.0) ZOHHEEBZ WIS EELRLS, Yo T L TH %
117z,
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QFRBRACIE © N2 ZN—TURESFHERE (SQUID) & W TEREIBMEIIE 217 - e
QBN S OZZPiHE © HARFRREIAL (NRM) ZJE L 73 UBHC R L C, AL HE 21T - 72
YT B0 TV) BALREREET DR o T T (208 L) TRl T, BeREASIR
TR (19ERRE) - EXPEENRE (12B¢0) ZZThZhEML 72,

(& bR

ALZEEREOFE R - LR A TR AT 9 Z 1T X - T, HHLO K X e BAbC R BB L D K 72
WAITRD N oTz, LL, ZERORBZEHECTAEYDIERIRL TWD T LR TE
Tz.

QR DB B  ALFIERZ AW TICEBE R IIEIE 2179 &, FRBHIL 2L S04
ERRSy ZHR 2 % Z L HR R o Te. A, BRERTEIER ORI A B 2175 2L T, B
RFEIERE CHIAERAL 2R 2 5 Z L D3k 2.

QBIHBE OB NE + BEFEBUERLIC DWW T, (BB ZIT 272 b D, TR0 272% DITONT
DRERBEITLRNZEDFLEAEDY T VTHL R E R ST, T2I2L, WOy 7T v
ZOWT, LB ZAT o 7ot o TR 2 =305, (ThRbo et v P DWW TIIE
WA R L TRY, ZOMRITBEMEZIER CTHO R UMRRALND U TIUVBFEL 272D,
ETOY U TTH L THULREM 21T O T LA TH S LT 7.

DREREROKE DM L ALFHEEZATOTITHIE L 72 v T AT On TS5 % EHERA (a 95):
57.3, IRABHIBGSMBROFEE (VGPLat): ~13.472 > 7 DITxt L, {L2ETERE+ BEFEAS Tt MG O 5 SR
@ 95:26.0, VGPLat: -84.9& K&K E A SE S L7z,

G: =)

O TTAIOpH-pEDHFA ZFEE 5 Z L N TE, HichFHESHIL T,

QB FEAZ UK TR T & 2273 o Te BEIHEMEA DS 1T T W L T EFE A VWS 2L T e —
FHE[RE L 2o Tz,

N AATO 2L T, WEBROBERW ET 2 ERHLR Lo,
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RIRES  14A023, 14B021
MRFEE HEIEEDO) Y

K 4 Tk B
BN Z) MRS NHESREREZFEEE 7 — (#R)
WS FRK264EF8 H19H —25H

R264E12H25H —26 H
ERR2TEE2H3H —4H
ER27T4E3H2H —3H

LRGeS AR FE 3k GRMKY: HEER)
% 1 WFERTE BZE)
fil  “FAESA

[AEEK - BFShBZHE]

ST E & FEEDOEDHE (AR 2= )L 75158 OKME~DEEND D0 5 03k, HEFHY
DENFED KIBIEZEAC 2RI U THREE 21T 5. HIBER OWE, =7 A —3 3 R T HIRE &R EE 1340 % B
T T 5. ORI FEREIFA0% L EHEINT 2 Z 30> TWb, HFEED 2N E TOMIET
HBERIREERA0% AT & W O BB 2L 2 T RME TH 5 AIREMEARIR SN2 O T, KEE(LTHLZD
FEE OMBIKFRERAD T Z 0, KEE OMBERA DD AN D 5. AW TIE, MK OMEE, ©
JAH— 3y, KEBOFEMARESEELEZETL, WTL TRELH~N, STHBERE @R TR
) LA E OB ERAANT, MERD TSR Z o il E RO 5. £E*LFEFAGHR O
FERITEREOLHBR T —4 255 Z EBREANTH S,

KA 2 T HIET oY vl 2 — a v B ROIFAZ L 2L TV A, KIKIEHEREY = 7
IZOWTIE, TTICRDIT TWDE 7 A0 — 3 VRERICHA R T — 2 ZIB I+ 5. Hka &R o 1)
ICEBEDEZ D Z LR F S5, FEL AHEREYICOWTIE, v~V Y ~—7Y o v MRS R sk
fHEOBEARR T — 4 .

[FIA - AREENE - GONTZRE]

264 FEIT IR HIHERE 2 7 (SG14) DR AW AT o Te. £, R 2V —RIBRER ) FH % A
TFLLHINIT U-channel 38F (K B IARFSE 27 L — 7 Tlid LL-channel & XA TW3) 2AKI12DV\TIEED A
TRE 2 5 IR T 2 2 THREL emfEIfRE TIT o 72, FOREE, EX1ma 02 7 2EMEIER U5
EARTHAL L T D Z B0, ZREME 23 < Z 1) T 5 ATREME D & 5 O TE LIS D U-channel
B D B AT TR T K D IR T 2SI L e, L L, HARERERLIRRE & HRERIT o 7 &R O/
b D3R 2R 5 ETHESES & # 2, 374K OU-channel ZBHTZ DOV T/8 2 2 L —BREERE 5 2 A
THRRREHMALZEL, ¥TL CeAF v —a7 a— (MSCL) & M\ THBER OJIE 21T - 7.
NRM B8 72 D353 72 5, 1 D32 cm®D F =2 — 7 3k 2 BRH L T ERFEEHREFEBR 21T o T2t 5, 300°C~
400°CAHIT THIRE S 405 5 DMFEFE L, 400°CUARIIBUR I Ay - TR B Vb 2R3 2 L 23 0a o
7o, TORERERNS, KA MHERDIL Greigite’s & OFRIEIERALEL 2 & A TV D LI L 72, 20064 12 ERER
L 727k il =2 7 SGO6 D Ml &R 70T 3k Eh L 72 02 o 72 JR UK DS & o iflgg e b 8k 12 X A b iciiE K45
AIREMEASTRIR S LD,

VL EOPEERERZ 91, UBOEHBELKTIEF 2 — T3 B2V TiTo 2 icLiz. ZhET
HI80ME D L D B BE B RE OFE R, RAMNTIFIEZ M E, RANIO LLTFOEWEOE Z /R igs %
Bz, B OEBEMRITIIA000ETHEZ b, TV v VI AH— a LIk TE SR
REPESEVY, HFE, U-channel 3UBHIZE & 20T L THBE USRI KSETE 2 TRATIE v 2 — Dl
ICHRELTWD (ZAUC XV EBHIIER I LWREBRM R T WD) —7F, BUBREERIIM T RZ TITo
TWDDTHRNPELS, ZOMEOTRNBSLEZEICRD.

KAMHERE = 7 LIS, HEL R & KREHEREY 2 7 OEGHEAEREZITTo 7. Znbi, T
BTWA MRS, BLOHBEA T/ A —a v DFr—20EHEELXHITHZ 2 HME TS, FEH
- Lingtai O TEESSHA L~ Y Y~ — 7 U o U SHBER IR Z2E TV D8, kb o 2 E
EHLSZITTRY, THBERECMRICBNTIOTRESZEL BT ENREHEETHS.
FHHIT X B HPBIREMER T D R3S < ORFZEHIZ L - TIREI N TV 5, ARFZETIE, IRM EEER,
b 27V U RAEER, BRI L - T, HEIc L0 AERIND & BN DRI, 8ISk
EEICER ST W D RIEEMEDR D 5 Z L 3o T2, T ORI O E 72 TE 20 s, B X
DIZIEERETE D HBRIZ DWW TS, KRIRIEHREY 2 7 OB AR ERICE Y, B2 > T2 L7238
YWIE~ 722 A4 b (BbDOWEF X )T FREAN) THDLHZ EBnhol.,
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RIRES  14A024, 14B022
MRRER ZEHFHRICETIRTOTEVRA—VEBOET

K 4 W
T g () BINKEE AR ZEle BPR (HEHER)
WS P27 1H6H —10H

LEFFE AR 2L

(AREH - BFIhDHER]

WEE1G R GeHrh) OKEITERZE L TWic & # 2 50T X - (Dansgaard ef al, 1993).

UL, B, ZERINS WL 00, EHHCEW TS AR ZHN RSN TETWS

(Bond et al, 1997). 7 ¥ T7HIKOKMEIFFICKE <BEETBHE L A= O0WTIE, BHHE
AT —VOEMIET DT =2 IEEA 00D L. FORE, KT VT OF L A— VEFITRM
RGFTIC X W BB N2 — U RMER RS> TR Y, ZHUEv XY 7TEKE & /NERKH OZ S0
EILE-oTHATE D LT 5HPEEMOME 2 H0 & L THRE S 17z (Nakagawa er al, 2008).
—J7, BEVA—VEHOBESLNY — U DOFEWETEEFEA T — L ThH#O b5 (Fl 21X, Kubota
et al, 2010) 2%, [EA7—MZOWTHIEROFAEIG ATREDE 9 23, TR STV,

Fard B ARDEKIITH 5 HHEIX, EFERBIUOAFE VA — U EEROFELE %1 % Huglo Az
BELTWS, FECTHAL, a7 6EET D B | Bicornucythere bisanensis 1311 - 44 12A-1 (5%,
HEO—ERERTONME) 1T, 5- IR ICHRERICIZ T2, TNENAFTE L VCEFOWMKDORE
BEERL TWD . Z 2T, KR TIIEARE X O A-1D B bisanensis Dk D RIALAR L 2 AW T,
FBICRIT LT VT € A= VREOELZi1EBEI0000FEMIC S 2DIE> THLNZT L2 L&
BRI L35,

INET, BEFRELAFOE VA —VEBZFR—OHIETEITLL i3z, ZLDTORRT
5. e, FEOFEHOLH ZEEE THEILAE THD Z &, HBERHME THIZEE 23 H Y (Lo
BHEREO —D2TH D 2 L, [BR - %ME, 7V V7, WY, HRERELHH~OWHLE)
BEPRIAEND Z EDEHTHD.

(FIA - BREHEAS - FONT-HE]

ABFFETIE, 1970~19804 10 B3R S U HEERIC K W BIE SRR TR (H127) B X0
WLE (N1=7) CHHI SN B ESVEM D a7 2 v, HEREFEITPb-2108 X U\Cs-1374347
WXV PESIINTWS (Katsuki ef a/, 2008). N1 7 tHIa2 7O 7RIZFNEN2T cmE 21 cm
T, WINLEZ I emZ &iTh v b Lic, i 705550/ NF3EEO B B D Bicornucythe-
re bisanensis %%, 20154E1 H6H 225 10H D5 H [E T, SEI KM, 2 TRt v # —RED
IsoPrime E& DT 2 T, FH6050Et D3R - BERFENLIRI AT 24T o 7. 2T, 5Bk
DODHZEER LTz, W a7 b R ESIE 2 1506 e L Tatr L7z, Iz T, N1 7idshik (A-1)
FR10ME 2 W2 o b AT o 7. T¥ETIX, B bisanensis 134 - SAICAF: %, 11 - SHICA-1D% %
FNENERT D Z L BB 0> TS (NEIED, 2007).

HHEEA O T, B & A-100 07°CIEFEIT19304FEE 2> B BLTEIC[A11T T 1 %o f2 FE DA BNE AV VDD
bPFPTE LD, —F, KETXORMAERD G CIE, 194046 I1CFH2C 5 L 7214 19804EH £ T
W2 E U Tl 2 n 9. DO ERAR & A-13R X ORE TR O R D 6°01%, 19404 1L
UFEREETdH o 728, FD1%19804EIT T THEAR o 12 EF) 23, WO O BAFE D 6°0131940~1980
AN HIRNDITH L, TOERDA-17 D 6°01F 8 % 12 EH- L, 19804E121X0. 8 %olE £ E
VMEZ /R L 72, ARFE LR ORI D 0 O DA-1 D Z TR D & HITNS WS DDRA
SN B 2R LT, ZRHD I E 0D, 1940~198041222F T, WL TIZEZ L AFDE
JBAKICENECD L ICRo e EHER SN, THUIA—8H DBAERIVOLZOMEEOELZ
FNENLIRL TWE0b L, £z, RETXZFHATHERATER L 7219804 2512,
HORAR & A-1THDOIXWF I EEM L7z, ZNHDZ Ehb, Z OHERERTEFIIF S
MR 2, WHOKRE TIXAARED?SIRAT DHKDORARRKICT /2> 7 2 & THRHBERMAKE
WL 72Z LR s g, %1%, BITEORBHBEY PG ONIA-IEEZSHTL, BIIEOBF
BA-TBEPITRITIEEICOWTHRMNZITY) TETH D.
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IR\ S 14A025, 14B023
MRBER RUABFHICETSRBRIEBEOMg/CaZ AWV =EEAROET
K 4 I

T B () BINKE: it gele BEoR (HEEHR)
i | ERR264E9 H 24H — 26 H

ER27T1H6H —10H
LFBHE DA 424

(ARBEH - BREShDHEE]

#3007 FER1IE, BIfE L VIREE T, BIfE & 872 2 FEREIESN A ARMBICHFEEL TW e Z L2VREh
7205, #HEE SN KIBIIKEOFELZE X L 2 B REOBAE D A B O /KR T — Z 1T
WEbDTHY, 6—20CLIERH T, 2T, YUEOKREEREIICKD B 7-DIC, N
¥THDHHEFRHEFTOMg/ Caz IVWTHIZEAH#ED D, LM L7205, BEREPOMg/ Calc X %
H A #E D & B KIRE TTICHEE 23 P OMg / Cak KIR & DR (BURZ) 1, Knthe JB L 5>
TESR TV (Dwyer er al, 1995) 72, 1H0T & 2 EEAPKIRIIBEARHFEKICIRE 5.

AHFFETIX, BARMEREHREY R X OB ARBIC ST 5 5B 2 x50, LT 02512201 T
&M 5.

1. &y I B CT® b Cytheropteron sawanense O [EIIFZ.DVERL
2. 350-28075 4ERIT D B A A DRI 31T 2 1R EE A BL D1E T

TN DOWIEE, B TH > LiREAR 2 BARBTIEILTE, 5% ORI O FERER R

LD LIS,

(FIFA - AREEAS - FONT=KE]

ERIEFTERT B &) G, S RENEN T 5. FEIEAKE Y A B X0
AL REFIC X D KI3.25—3.12 Malc HEFE L 72 Z L 2R & CER &y, 2009), B mfbait
T X YMIS KM2IZxHiT 2 U L3RS 53T\ 5 (Iwatani ef al, 2014) . ARHFFE Ti, Iwatani
et al. (2014)I12 XV HIL B{b A HEERRF SN E R U H 5 WITE E - BETORENLFRE
ZERINL, HO. TUEZ L7k, ZI00HERZTOMg/ Cak /KR E ORIFPER ST
W% Krithe J& D 2t L, R DOMg/ CaZzskdiz. 51, EEBRNREZH O 728, Bradleya
albatrossia & Ambtonia glabra i THNENAHT L Tc. DHTITIENT b S84 7 pldiig ]l ~9E 2
Wiz, BIZIVQKEAHZ )=V ERHWTHLN LD 7 ) —= 0 7 2TV, MEBR IR S, &
KEFURE 2 TRRAIIEE v % —FXE DICP-AES Z W T, #F DCak L UOMgREZHIE L7z, H
TEIX20154F1 H6~10H 12T > 7=,

DTN TEFERY 72 0 OEEEICIE S 22 1EH 5 b 0D, 3% 7% OMg / CalZIZIZRFA L 724
bR, 3725, 3.25~3.12 Malz 72 < & b 3RO GES b ivie, B HigkdMg / Cald,
HIF L AREHED DR LR R W SN BHETEVMEZ, & a2 7 MbADFEH L 7@ TR W
EERLUT, F7c, BBERAMARIEREMRR (Lisiecki and Raymo, 2005) O ki X ONDKEI & H
TEHRFBZDOMg | CaOEE)NZ — U DB—FT 5 Z L0 n, KPOWKEK THICEREKRIZESL,
K O WAKHE BRI - TIR R L7c LR D, —F5, Dwyer et al (2002), Elmore et al.
(2012), Farmer et al. (2012) R°Coregge and De Deckker (1997) @ Krithe J& DRIFHICES &,
LIRFOEBEKIRIT-4~22CThH o7 & PRS N, IEWITRIEVKIBELEBESE T S e, B~
AAVIR D RG> B 15 6 N Krithe J& BT 2585 D %2 AW THERL S L7z [BlJ7=C (Coregge and
De Deckker, 1997) O A% HAWIZHETY, FOKIEIFA~12CTLE R Y, BIHED IR OKZE200
mfHTDOEFE KR (F15C) 2 FREI->TWie, Fiz, HEEOKE— EOKE o ¥E i 2 B 134980
m (Miller et al, 2012) L% &, AR OMg/ Calc L 2 /KIEZENE (12°C) 1, BRAEDEIE
TICR T 280 mOAKERAAL TiEE 2 2 KIRZALH) (F14~5C) LW RE -7, TOHEBEITONTIE
B TH L0, THE TIHER S BRI EHEIEE RO E<FER TV RN &
DD, BARJEIHEE O KB FEN O Krthe JE7% % FV 727K £ Mg / Cad IR 2R 3 5 M ZE
HDDHH LR,
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HRINES 14A026, 14B024
MRFEE RRE~RBERICETIEYREBEE L TOTRBEFNEROMHENR

K 4 IEECINEE
T g (W) FHRRSF RRMBENTZERT AR RENRERT JRAEEY 28 (8120
WrZEE FRR264E5H12H —16H

ERR264ETHTH —11H
k26528 H18H —21H
FRk264E12H15H —18H
ERk273H2H —3H
LRGeS RER B HiE (BEVTZERREE TEER)
s fin CGRAERT: FHEMER)
TRk BEREE CREKE: SRWITER)

(HEEH - BRFShBHER]

WERROAEMPIER L IZEVWD L RBR A2 EB BT ICRES Wb O ZAREIE L NS,
AIRALTE OREERRR (VEIRAR) ZMTT 5 2 L T, HBERIEOMERELZE T TE5LE2 5
NTWD., LaL2nb, RRAPOEREFREZE D 2OITE, BitAERICOWTOMR %
B CHRIET 2R ERDH D, 2R, MAREROAND O LTI OB AT, HEICEo
TIIERRICH R 9206 THD.

FROMEZMRRL, AR AP OHREFNER LML 2720123, SBIEOWIERICH
BT 5 AYERMEREEE BHAER) ICOWTOMELERET LI LG TH L. BHARDOH
T, HRESS T TOBEFIE XBRCTEERRE, MSCLIC X 2 BERIE, FIESHT, L OW
FHATTOBERL) ZHWDLZLREHMTHS.

20134 EE DL FFABIE TIL, =R KRB O 2 73k 23t 4 & LT, KR L OREOEN
T X > TRETDEBEMBED X S ITBT 02T T, E AR FRE R O R ER I
ED XS RAFEMHEBTFEL TWE 2 EHL LT,

20144FFE o0 FAGERE T, = Reih KB 0 AR AR H320134E 9> 5 20144212 2> THARERYIC & D K
SWEL LI ZA LTS, £z, ZEEMOERGERICE T 5 4EM b9 L, BiEEICS
L7 RBIR TORBR L GDOE T, ZOMEBMEFTHD. IbHITE, TELREEBRE THD
AFE 7 VET~ IFHOERNE, SRR A FEMICBE L, TN O OERBFENMAEED. £
C kY, ARG L ZORKRE OAEROBRMEZ ML TV, UEZTXTEDE, BiE
R~ VRHE T I BT 5 IR & Z Oxbin+ 2 AR LA O BREERNER ZMHL T <,

[(FIF - AREBAS - TONTHRE]

SERR26MEEE - AR 2 TRAEE 4 —ToOSEE L L TE, XBCTHEER (CT
G ALERSEE 2 ), BT (L — W —RLEE AR E #aMastersizer 20002 fEH]), = 7 &
AR (a7 ERE SR EE A HEH) S5 R L. FRROEE 2 =0 R~ R TH
LN NVTF TN a7 7 —RIEFE B L OVEFIRMEE TRIL 72 7REHZ DWW TER L 2.
£, BEREREKE THLF~=H - B - WBHOWNEMEZ <A 7 v 7 4 — 1 ZAXHCT
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AFx ¥ FT|RE L. SEEOFERRBEIIUTO®EY THD.

1. BiAERMHOEEE L

AIRALA OFFEERARL (ZEJEHE ¢ ichnofacies) Z T3 2 Z & T, HUBIARE OHEREEREE OKEEHT)
EETTEDLLEEZLNTVD, LOLARNBE, HHEREDT 72 A LT WEREEZBRITIZE
AR OHFEFNI D72 <, ZORIENRTHHT2INTND LITF 20,

Zr[E], 201444 A 1T F2HE S N2 55 ALMVEIC I T, ZREM DK IZE30~5800 miZ 2> 17 T 11 HI 5
CBWTYAF T a7 7 —HERE BRI 2. BNz a 7R B O XMRCTHNT I X UKL E 5
Pr 247y, BKEER OARMZHNTe, ZORR, KEEH Z & ITAEREMEPHFICR > Tnd Z
LERMERTE e, ZORRIE, AEMOWEZCZBMERE THIO THLMICLEEL T2 E W)
RT, BRFOLLROLTHET - WEMFICKRERA LRI N2 B2 D EDPHF/HTED,

2. 20114 H AR K D b AR DOIR R ~ BRI IEHER) DR LR

ZRER R OEIEARE R IZ201 1453 8 O KEIRIC X W K& e B2 21 o A P IRKMB LI O
REEIZRWTIE, Bl SHITEEDROE L 72201249 A1 iE, BB SRR —BETSIE L 7o AR AR it
EPRHHEL TWD Z L ERINTWS (Seike ef al, 2013: Plos One). EA AW I g EHEFEY)

EHIEL, TOHORKEERESEETS. 2%, BEEVOHESE IEERROZLELE
SEREN

20144F BRI R IR & IVE (RIS), 5 FIRARENE (D) 123V THRIR L 7 HefEY =2 7 3kt o
FREOM (XHRCTIRE - BIEDHTE) 21T\, Bl S 34FE% OWFEHEREY DOIREE 2R~ 72,
TR, I - S & O ICHEETE 2> D E &30 e # PRI 0T TIEAAM OIFE OIRBF (LYt
S PIRICEO Nz, LR T, SBEO=ZENBRICEBWTRERDE, BEQCELL
DB TS, MFERKE0~30 cm DR S OEFH OHEFREY) L, [IRAEMIC LV WL < T
BY, BEHEYOBIEESHIES N TWD Z ERHBE L. LIV DORREIC 2 Tidlournal
of Oceanography#|Z 5 S VELTERIRIF TH % (Seike ef al, 2015 in press).
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HRINES 14A027, 14B025
HMRFEE BHREELUEDND/ FYMEREXRAT/NE A MEREDBEERIZEY 52
RO
K 4 =5 ok
T g () EASERAIIR S AR R AR (FR)
WS FRK26576 H3H
RR264E6 H 17 H
FRR264E6 H24H —25H
k26526 H 27 H
ERE264E8 H5H
RR264E8 H 22 H
ERR264E9 H 24 A
LRGeS EEFR B otk (FHERY: A
ZH B (A BROKREYE BIfER)
fiL  FAEIA

(HREH - BRFSNDEER]

EARGENCIBNT, I T TROENTRIE D VS 7 MO CFiEA) OBBAHIEL, Rk
WY VBRI N T DOFET (T8F A MER) OFLHEI L, b BT, RIS T LD
X ERICFEEL, 73 A4 MERITIECFICHERET D, 739 4 MERIIRROSEY) & AEN
TELND G L 038 %. =2/ R b (Conodont) 1X18564EICFE R &N, 7Y Th~=&
FETHRASHTREINTEY, "ELATHL., BHMEMEEILOT VOB HREH L
TRY, BARATEIREO LD THS., 2/ Ko NEWL, BHEEI O R & L CHIE S 7,
3/ Y MEABENOHRERE CTHY, BHHOEL WO UPFLRoTE, ¥ ol
LlTRY, FEHMEHL<ICa / Ry MRERD Y, WAEY OWIEEZ L b, RN BIEN
RoNs., MCERBICTFArA N, AEBICEFERH Y, #EITEHEBI) OB & 13X
H720, fluoraptite THD Z EBATNETICHHA L, =/ N MIEKRIEY ORRZED 1T,
HERRETHD. AT RE A MEBITIRRICET DA KXo 738 1 L1L, BETLED
FRANCEND D ZEMINETOMETHIHL TWD. LL, T O DM@ i/
ENTWARVY., B L —V— T~ 20 0tEE, EPMASSEM-EDS I3l 22 fE I O MR & 2 Hr i F
MTHD., a/) Ry NOEERTNEA MERERIRONA Rax o 735 A MNEfhE OB %
RBETHZ LTI, EEKT T A MERO X VEEREHT 205005 Z NI 5,
WEEEHT O RT ) T 7 OWSEREH 2 WEEAT v Ml L L HBRFIL TWnWo. Hoihlk
TR EMEITTHZLICLY, EEOEIOFERICES L, SOICHSEOHARRICEIRT
x5,

(FIF - AREHBAS - ToNT=HRE]

B L — =7~ U AREBICTBWT, 732 A M TIEPOS O B — 7 fHIZ4AFEESHRE S 1
TUW5 (Penel et al, 2005). 4AFEXHD B2— 7 13viH3960 cm™, v23430 cm™ £ 450 em™, vs231035, 1048,
1073 em™, vi23587 em' & 604 ecm TH 5. Fx OHFE TS 7 v b O ZE O, WO ERT &
A MESTIZ960—961 cm ' IZPO” D—FH B — 7 (vi) 23 S 7z, R0 723 1E Carbonated-
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apatite (CHA) |ZiE{El9 5. 7 v —)L 7 /3% A I fluoraptitefitifti (FAp) Ti3964—967 cm ' 1ZviDPO,”
DE—7 BB EN, FEAILEDZE—2 7 MBI Y, ZEPAHEShE, P ADTZF A n A
K (FAp) Ti3963ecm ' T o7z, =/ N MUA R Busthenopteron D P DINE T T A v A K OfEdR
13965—967 cm Th o 7. F I XHRIEWTE TR DSFAp TH D Z L DR S Nz, T AR LAED
M AFE O OFE L 13960-961 cm™ D ¥ — 27 T, CHATH Y, biological apatitefifs (CHA) &3¥R45 L
2. ™A Re X7 % A MEEHApSCCHAIZ Y WA LIRICHER L 2 e BR LTI, FIT7 T
Dip EHREHEIRT 2 A M EERISERTOY T Vi HSEM-EDSZTIC X 0 P & 4,
FApTHE % Z LAVEE N, Bl —F—F < U EE THH#V E— 2 (v)13964-967 cm ' T
D, 7a—)L7 %A L (FAp) L RIE SNz, ERXHMEHTETL 7 v — 7357 14 h(FAp) LA
ESINTe, BOT/RE A MNEFROAFED B — 7 I IRIRT 737 4 MERTHHERTE, BREMEO
NIHMELZA VT T v MR, ZOREFICIERR S 2025 B AR 0 55 fi B o et FREUEEE L T
DRV RIB S iz, (1, 2014 ;5 2015).

Eusthenopteron DAVA TIETED O, BiRE, IREICELHE, $HHE, =1 A v A NG Sh,
FHERESCHED TS A v A RIIFApFRTH Y, TOTEOSFESEHMIIHApH T S FAp #%
ERONETE L TWe, BEBAE M TldmF A v A ROERITHLESEEL 2V, BN
I[ZIIFApfER: Th o 7. £kt L T B ORIFERF LT OB 2/ TH Y, FAphS
B CH o Te. BFEE DA OFApfSa DIFEX, HKFOFREVWEALER ORI EEED &
LB OGFME, 2 WITEHD O EME ITRAT, “IRAJCOHEEICFREIEHL S 41, FApfE
EHINERR S Tc & B L T\ 5., 7233 Eusthenopteron (X1 DT O = F A VE, =F A v A KD
EIRZERS T, EERERTHDS. 5B ILICHRFL TWE vy (Mishima er al, 2013, =&
1F22014) . & SICHAEOH OFEDbiological apatite fEdh TIL, KIRO T /XZ A MR XY, £<
DCOFZZHLTWD LOBEDRDH Y, Fx BT T~ it nT, COSDE—27 %
DFTPTHRHL TWD, %I OICEADREI N T L EREEHZ L THREBEL TnE iz,
TEMOEIE PG, 2/ Ry MEA OEHREORERITAR TH Y, k2B Ot NE) <
DI EINERTE 2, SNEDOZF A oA NIRmOKEIDBKRE L, NEBORFEORRIT/N
ot SEMIZEBWT, TFAuA KT, =FAVEERRY, REBRIBD LN T,
FRAEIERIC S, EROFE LR, DR F A n A N THD Z LR TE . EPMAICE
Wiz 7 Ry MEATIE, CakP, T & LT, FARI &7z, Ca/PuiZsE T1.60~1.62,
NE T1.60~196TdH > 7=. FidshE T3.803 +0.236~4.137 = 0.089weight% T, NJE1X3.203
+0.646~5.456 £0.185weight% Tdh - 7z. FMEBRWNEBICHEL, FEHEENRE P>, Thlso
%It Na, Si, S, FeBNE THRHIL TW5 5, HERE#ROFRIER & BEEIns. 2/ RV M
BOINEDFERILFAD iR E BREIND. U —7Te L OERICHFET DAY / A = F A VE
WCHYS T 5/ TH U, #8413 biological apatite f&fa TH 5. =/ N Mba OfEfEEE T, NiE
TEHREFE, HOWITHE LR DEESFETHY, SMNEIE=F AVETIE L, RERPH
HOHNRNTF Au A FThD., ZOMBITAEOWIHFEIHFET 2D THLDT, 2/
Ky MEBIZOENORHESRE THDLEWVWIMITRY THDL EELINS. L1, Duncan er
al, 01BN EDO—FITHY, TN T2 RMEEZHREL 2. SBBEL, B EHEFSRET
HDHILEBERLTWE W, 22, 2/ Ry NEWITERICH KA 2 FF>E8 L L ToH
PLIIWEST E-D>D2H D (Venkatesh er al, 2014).
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HRINES 14A028, 14B026
MRFEEE BEEHRENSIESETREZHICEHT SR

K 4 Rt #i6
reE (W) REARZFARF B HARHAIIZER (M)
g e FRk265E7HTH —11H

FRk264£10 427 H —31H
FRk2742 18 A —26H

HFEBFE AR MR (BRRTE o TREE Y v ¥ — HEHR)
fil FE4%

[(AEEM - BFSNDHEER]

JE@RT v — ML, —RICE S cmDBENF ¥ — k&, ESHE mmOM A DOHEE LRI
5. HEE IS, ZBRBERTF v — ik ENT M EOUBHEN S, BERIBEAEZZOIHLEZ
F R L7z (Onoue et al, 2012, PNAS; Sato et al, 2013, Nature Commun.). AHFZECTiX, FEAE
AR Nl LI A B IO ETOF v — Mg (FI100/8 %) 255, AERE O FRIAEK
DT EATVN, FRATEZE 5| Z i L I RIELH OMIA % Bi5 9. BAmMICIE, BIL 726 15E -
F ¥ — MTOWTHRFEIZAER L, BEHHICE £ 05 REEIESEY) 2750 - HBETS. 2014,
ABHZ DWW THBE R E D RIMAR T 21TV, PEAEZEA NV NP EO BB AERICED XS
IR A B 2 Te OB RISARLE OB b B G T 5.

ARFHEIZEY, TNETREROBAEZEA X MMCEE L 72 REBENAREZENDH S e &
X, TK/PgBifitfg 2 2 R EAREDBPEYICRITTHEL AT 5 E— DN RTH L] &
WO INETOFEBEEZD T LINTE L, EBRIZ, HEF LR L =8B MEAEZED,
ZOFERICKE U THE R O REMIEZ SR L TWA Z EDRHALNCR Y >Oh 5. DX 9 R
FEEP HFEAEIRD Z LT, FERANCIIEZE L A OEESRKZ I - T, CoREDOREE
EE#E5IERIL, HEHEREDOHEA XY MCOBRBSEPICONTERMICERTED X1
75 EHGEEIND.

(FIF - AIREENR - JFONT=HR]

PR AARDY = ZRMIMERICET D fERT v — M, ARV Y 7 (liEh) 22 << S0
B E, FICKEEEIEORRED SR 5 IEH O Y X B VB LIRS, R OTEIEIE
WYL EZONTWS, ZOTOERT ¥ — MIREEk SN RBRIMAL (0°Co) 1E, 4
REDIEFEIRIC 1T 5 EMAESWIFRIEOEE 2R L TWD EE X bV TE L EROIFE T,
W EESRZEFELECAY REREGER (B, Z8/K,/ Y27 /ER) TR 2BIRFy—hoD
BEWIRBFRNARIE DR SN TE R, 2D X9 ARy NEHEDSN TOFEERERAA L DZE
BB 5 FREFIE I3 T O TR, AIFE TIdEIRT ¥ — MMCResk S e B IR B FIALA
DOEBERZALNCT DI L 2B E LT IRRIEREICHMT 2 ERHO LHM=8RBRTF v —
MZOWTHBEER L2 AIRFZE 21T - T2,

gExtZIL, RIBHEAG)IRWORME 7 v ay (ERH ERE2=y ) 1tAaL5 B
HME=ERERF Y — b ThD. AErvaicd, 1F¥~=sT7H 7L —%— (~214Ma)
A S DOEEZDLNDA V= 7 4 HEREYRL =B/ = 7 HBER (~201 Ma) REENTEY,
MEtt 7 v a VOFREKI L Lo TWD. RBFETIE, BRF v — ~ OBEH L IREHD b
ANCERBHRIN 21TV, TTROW A > T A v FtDelta Plus Advantage 2 VT, B R FEFLIALL,
EHWRFEE (TOC), £2EFE, BRAMAELZHEL 2. £l F—n8Aw XD
B ZHWT, FETREROEEDMT 21T 72,

FEDFER, BETL T2 ToRRTF ¥ — MW T, REHITEEH X Y mWEERERALAE
ZRFFOZ LA NI o T, E R EEILHE OB O 1L, BEE IR X TE VW CIAME

(Chemical index of alteration: Nesbitt and Young, 1982) &K\ \Ti/ Al ZFF>Z & 3B 725
7. Bt 7 v 3 v EE U A BRERAMAL IC 2 7 — U T ORER, $920, 10, 5, 4K
HPFEICHRH Sz, BEEH—IREH LTy N OHEHMPKZTETHL 2 b, Zbid
#1408, 205, 105, SHERMICHIGT S, T=2—T Ly bBLXOT 4 W H —fENTOFEE IS B
4077, 107 FEM GBI S iz, Lo U ARBFE TR I W 72 BRI 1005 B & 4>
RN, SBREBHR 2L, AWIRRFEMNARLEOEEBERICOWTEHL <M+ 2 4813 H
2.
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HRINES 14A029, 14B027
MRREL DPEEESOHEBHZAVEERIERAOLENERIEET
K 4 i fEA

T g () FRKFER TR B R R B E R R H R (LR L14)
WFZEHA ERk27H3H19H —27H

SLREIFZE AR Bl fh CREORS: #d%)
MR (BEKS: WEa 7TREeEmEt v ¥ — HHER)
HA B GRERY: FERIER)
fl 14

(BZEEM - BRFSnDHHR]

MIICFET 27 A A a T I XD REETIE, RbEREOSVWRMELSE L SATWDS. L
L, ZOXORT A 23T HBHFEEL RWHEREEIRIC IS W T, IVEHERRY-OMREHEREY) 2
TEVRA— V7R EOKFEE T2 ST & T, PHRAR B & koot it 2 i35 2 L T,
JRIRA) 72 R AT D OBRIC K E R APE LN D I SN D, ARIFIETIE, LB
EEOB IR TEERME T H 5 PR OHREY) = 7 2 W T BREE 2T, MK
DX Ek & EBERET D 2 L TR RS AT L OMAEITO 2L 2B ET 5. KiF%E
X T, KL - OKEI A 7 VTHES KR - BV A=V ED, RERRKEEE) & FEHICH
D DLBIG L KIED IR I RIRICH e A A E LD Z LRI S,
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B P45 FCIlREDOKREKKOEEHZ2MD Z LN ETH D, bliA—2~F )7 « RN
v MBIRIRKRED HiES, T4 Y RAZ T —OEEPNDPIRVNHETH D72, RF UL MEDOH
KO, KEKROEHH) ZEHZICB L T 5 (Yokoyama et al, 2000).

AILFEFIHIE, KEEKKEOEE) A B =X L EZfFERT 570, RF70 ME ORI KEDE
FTCEMSERR L Ule, R KEDE I, KRS FEROBRPEETH D08, ESFKFE
o TRAEE v 2 — TR TR 2 S KRBT AT S L A B E LTz,

RF L ME T2 A ESLKHLL-10HE TROKENR R 722 2 7 320K S, ZH0
HefEW) 2 7 &2 V5 Z & THI30, 0004FRij 2> B IEEH) 72 A VK E DR TCANFTRE TH D, HIFE
X, R0 ME TITo Ve HEAKHLL- 1O HEREY), $9150% > 77V OEA-IRMS OHITE % -k
2THESHITAT o 1o, KITem’ D % 2 — TITHRAF ST HEREW) 2 ol - R b U 7%, HEREW o BeER
HWOBRE 2 & TR X OEA-IRMSORITE Z @A K 2 7R Attt v 2 — - fR#ESER
DIFEDT, HFEEMT-o72. EAIRMSORIE TIX, KENRRERD6RDWEHE 2T OEEHIRE,
EEFRE. KFE - BERLEFRLOEFHRAERPE LN, £/, XRFaTAF ¥ F—I12 X5
TCEONE, TERAEL CHEHEZ, HOMA R LIk ) RERESENE 7Y a3 VBRRLNED,
EA-IRMSOFER & SR 2R G LTINS,

IO DORERPS, EUEKEMCIEREEY OF 5 OBP 3% a 7T L TRLI, kK
B (5920,0004581) Tik, BERABEYOFLEEML TWD Z LB LRI Y, WKHEE
BIC L2 A—RA N TV T - RF7UL MEOHRBRBEOZL 2B L TW D LRI iz,

Flo, HAEYFRFEPGEIT I NI HKEOER &R MHREZFERAEIC L > TH O3
BYricegEEhsH - AREZEOFREMABEDODESLZ LITXY, R0V MEITBIT B 5H4&K
W7 D BLTE IS 03T T O MK E OB 2B e 3l s D, LR ofE RO —Hix
Quaternary InternationalZ&ICHBHEE TH 0, FRR2THEHEREERI FHA KRR ITB W TREFTH S,
S, EEQTHEEOKFEFHOMKE L b, EHE - BENFERICBWTRRTETHD.
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NV LVEWER T T Y v UBBER LN, Aemingi A ZHH L T, Zh b OFEFEFRINL
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FE139 mIZHT 7o MR FNAR LD IED ¥ — 7 BRI iz, 2O ¥ — 713Kk TH HMIS 1212F0 Y
TLHEEZLND, ThITE-T, MILHEFENR L BBRFIMARICEED OKE — BRI Lo F &
MR S ATz,

—J, T THREIAT. 22 miIC LD RNEFE Y, MBERERO Y —7 o ABERICH S, Z
NWETODH TIIKEIOMIS 1212 Sz L LTz, L L, Z ORER AT 220 cmfifE
THr LIz & 25, BERMALITSEMITERVELZ LV, Hiz e 2& 835 Lokl Tk
72 < FPKEIOMIS 15125725 LIRIRTE 5. I LI, fho6 > —7 v 2ERICkHES TS
2 7 R OARERE AT IC W T H 20 emfHFE CEERFLEN, feming A I U, BRRIFIAAR L
S ER I Iolz. ZOEMBEEODHHERIT, WL EWREMEREZTRL T, ZHhE TOR
B & FEREICMISOMBE D AKENTHIE L TR Y, T 5 OBEFRITHEKEED i AL <, HEAKUED FF7
LEANIERENTNSE Z L 2R L TWN5,

S 5T, B FAKEI m TR Nic 2 7 OIEER LR N, Aemingi (b4 OEESERINAKEL 751
DURET3. TmE TTMIS 20F TOXKBI—FPKEI R 77— & 0% DSFTRE T, REfll Lo g & et
R OHE & OENEE ORI ATREIC 2o T, 728, Bl ETHRIRL-ZZoa7iE, MbaERr
D> HYREETS. 7T mfHTE T 4075 FE DR AN B 0, Z AR CIEFINAR LA S ZMISICx 2 Z &
IREETH 5.

T O X5 iZlEiifim = 7 oA LB A OEESRRN AR LA B 1. 8 MaE T:RO TMIS & xfib L,
LRO4R & v 7 DMIS 63F TZFkAIL 7z, Z OFER, Bt — &l o #Eg O R AR ER IS S5 > —
U ABRREREET D L bIT, a7 OEBEA LR OBERMAKL TR E ST S 2 &
Ta T OX BRI > Tz,
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LR ETTH LI, HEENLEIEHE, KN T ZADEa 2kt +2. Zabo
TT7I7056, BARNSRKLZEEEDT 7 728 ETHZ LT, KHaT7OEER, "CH
RIEDEF EMD01-2421 2 7 &%tk 456 Z E A RAA TS, 20144EFE £ Tl 2 7Bt o# g b _BAL
47 v ay (B8kakT) ETHKRT L., ZNH0HG, IKEMEDOKILUG T ARBEEL T\
BYEDHHT RIS,

(FIF - AREENR - FONT=HR]

IODP Exp.323_—V v 7l CERE SNz T 7 FRED 9 b, >0 CESLEZAEMAE ToOMr L
TeREHCEEND KIUT 7 ADOH T, —RBRETT 7 70 RICERS NV TREL T 7 7
B ThooEBRiT 57D, BOoNLT—F2RBEL TN5.

BEEHMDO01-2421 2 7 H DT 7 F ORI T, FIRKILEZ ERZEEL TWRWT 7 ZJ8 (No.l) I
DNWT, XMESNLFHREMEDODH DT 7 7 OBRF 2iTo7z. KT 7 T EHZ DWW TR O A 72
I AEERR L C20134EE (201443 H) 12T L, X SNDFEEMEOH 5T 7 7 & L TERFERT
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KIUA T ZNTENCIDAND KT T ZABIREBIEL TND ZE1E, ENOEMBRDOT 75 ThHD
By, ETBAEL, EEILERDS O KINCHER T D7 7 7 BREEL TWDrE2REh Th o,

F 7z, FEEMMD01-2421 2 7 OB FLERIEWH LB O E 2 TMSE CHIR L& 2 A, AR T
77 IBE L TR TW RS DD, BRHY, FHADKILERLEZ X 60588 OM
BT 7 TBUELRFE R LTZ., ZOHDT 7 TICOWTEHEENDS KIUAL T A ZIBICHNTHEEX %52 E
RTW5, AR, sec.3~secd THERINTI2HEHCE ENTWDOKIUT 7 A &2xtge L Uiz, F
IZsec. Al FBTRONDNT VT 4+ —NVEIDKIUH T Z13E DBHEITITVVRFBTAFERAENT. 6kaT
HDHZ 0D, BATHRYT 7T (K-Ah) ITxHEE Z D RIEEMEDRE W Z £ 025, K-AhDARGE
B GREMR ; BEAE) O THIT L. RERBEHRITNZDZETHDHN, $XTOMRE
WEICRWTARAY 7 750 RELTT 7 TRFITFITREL TWHIRETH LD T, LMK
BITEE D KILEIE D KILAT T ZABNBIEL TWD Z EATRBEND., FOHITH - T265 507
< EBABEDKILA T ANK-ANTH L D LHER S NV, RBHED F TFREZETICRS Z L
T, K-AWDREIKEHELFERTEHLEZLND.

20144EJE £ TIZHT L 7ZINOPEXE X UNODP  Exp.323Mi##IC & » TR— VU » 7 CHRE S iz ik
Bo oSG, MUK T A (BR4SumELT) &9 2 72dic, BEFEHAL TW D 0&Ho
REELEETDHILEEZTRY, b ice=42 1 v 7 RITHW T S ERER K 0 B (RIS
SEIERZ T L T bhouse standard) ZHAWT, PlEEREZIT-7Z. BFE—2oF%RIE1pum, 5u
m, FEIEIZ0. 6 X 10°~1 X109 CEfb S H T, KERTHEONI I Y v MRERKREL, IROFEFRT
IR E OB OBREEEZDLTETHD.
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RIRES  14A033
HERER 10DP Exp 320% U321 (FREARFF) TOHEH ~hHFHDZEERFLRORER M

1KLL B P
K 4 AT
reE (H4) RAEKRZERZF B BEHHER S (LR L4E)
W FRk264E7 H22A —8H9H

EEFFE AR T 5hR] CRIEKZE #d%)
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TREACEPE R BRI R AT A CTEYEERES W & T BN, T OAYAEDOEIITIEELEE)
ZERENT D IRFMEERICHEEST D, BWAEYLEEIREBRFRICE > T ERIINTRY, B
Fdui KB 2B S5, Lichio TEMEEDES 2 ELRT 5 L TlKEOELEZMD Z LiX
HETH D, ZOREKVLEDEYERE %80 i ER O N EERRELE 2 #7425 72, 10DP
Exp. 320% U321 & - THRHEIZMTON, HEY 2T 2152 2 L BT, #EWOFERIL,
FCTOMFFRIC L VRS20 722%, X0 @V E CHMEBRE 25 5 72012,
HERH OFERICHIKI 252 2 BN D 5. & Z TERIEMEA FL R LA O SR E R 2 HE L,
findlsk & et bb &5 2 & T, HREWOFERICHIK 25 2 5. BILBA OBRELE RIS
REDWEAKIRZ L TS T2, KIEOHEE S FIRETH D, AHFE TIL, 10DP Exp. 320% 108321
DUFIE =2 T O~ D D EH T 2 EEE LR ORERMARLZREL, 1) XV EWEE
THBEMOFREWET D, 2) BFORBKEOEEZHET LI LML T5.

[(FIF - AREBAS - FONTHRE]

IODP Exp. 320} UF3211Z & - THRA! S FU 72 JR3E A PRI D MR ~ Hhogif O #ERE 0KF200,512
DOWT, A FLIREESR, REFNARE ORIE 21T - 2. RKIEFE & U T Paragloborotalia siakensis,
URIETE & L T Dentoglobigerina venezuelana %z ECH Nz, YA RZEDEE LT D720, Pg
siakensis \ZOVNT212—250pm, D. venezuelana 122V T355-425umD &R % VY, Z i Z 1 20fE1K,
SEERTZ ZEH L 7. BRID1>Th 2 HEY OFRIEE IOV TIL, A~ # i (20~
13 Ma) IZ >W TEAEE FLRFIMA I D <HFSE (Holbourn ef al, 2014; 2015) 23MThHhTH Y,
AW TIIAKIBROEI ZWET DI L 2FEHE L, ERBRED R 5 BiEER LR OB
PRI DZY, KKREEZBETD 2L 2<, REAROEILZKWT S, —7F, FEEAELED
IRFFNLR L DZENL, AWAEEEOBIRZFE T 2 HEEICHN LS.

HHEAEET: (28.0~23.0 Ma) IZBWT, 26.5~25.1 MalZfigsdz, REFNARE O MiE I AELDFL
KA BTz, W OECITREARSAWAEEEOEE 2R3 VW9 X VIL, D. venezuelana ©
ARBBREDORIL Z KWL TWD RIREMER D 5. IRIEREFE O IRAF LR OREEFA AL (Pilike
et al, 2006) VEFIEFHAICIED L TWB DI LT, Pg siakensis (XI8/V, D. venezuelana D FIENN
BRI TH D, RFFRICK Y, D venezuelana DEBIREELDZ A 2V T HRET D Z LR
T&I.

25.1 MalARE X T#E O EBIRE IR 2N EE 2 2 &, Wt PR (~23.0 Ma) %238
U CREARIIA L TRV, D venezuelana \TARKR S N D EEAKIRD LA, WRNRERERE 2R L
TWh EEZLND, B LIBEARIZ2] Malc[EIE L, 17 MaE THEERERNBASNR L 72
5. ZOHIT~14 MalZ 23T TARDPIEA L, FEEE LR EIRIREESE] T2 2 L0006, |
HAFP T R BRI 5 RIBAKDIRBRALAVRIR S 115, f5E < 14~13 MalZ IHREAEL2NEA L TR,
WK R DILKITHE DB R O, REKROIERTHEEL TnLLEZILND.

25.1 MallFk, REFE & REREO RBFRMKILDEZ D L, Wit/ drit i i 28 U e
VRO AL, EWAEFEEORDPIREIND ., F DR RFEFMARL OZEITRTH, W R R
(~16.0Ma) £ THE Y AHET, 16 MalZHJ0.8%c LK L 72, BIRERHFIMOHEFEY) TiL, 16 Ma
B 72 0 ITRBEHERHEE OEMBED b TE Y (Lyle, 2003), AWEEEDIE SR> TnE
BEALBND, TOKI6~I2MallIIB LT —EDEEZHER L, EW/EELEOLREN IV b o Tc L
EIND.
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(7) GE~VAT T « D% R U S HEH LightSpeed Ultral6 CTE/GMLEEIEER LW, (1) H
A%EF (JEOL) 1#JSX-3600CAZ TATSCAN-F2 XRFa 7 2 ¥ ¥ F+—Tbh 5. (7) OCTHEAL
FEE CORESLMIILLTO®EY TH 5. (7 -1) Scout CWRItHEEEE) TIX120kV, 100 mA,
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LRILTHS. (1) OXRFAT AF ¥ F—Ofp T OPESRMFIZILLTO#EY ThH 5. ath TD
E— AR (f - 1) 10x7mm, it (f -2) 1x0.8mm, Wb 1555 (G- TR TI24,
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Y XRFv Yy BV VHEEOREZHFLEL £7.
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BRIRES 14A036, 14B033
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DI D X5 et Bl AT EOMRIB LD EZ o EHEES NS, 22 kiE, T u—
NV ZRT T BT A N OSEEIKRT ORI & —5H1nE - TRY, KETOXKESREO
AV L WHEBRBE DA B 2 DOBERH -T2 Z & R R L TS, L7eRoT, Z&RLR0EH D
ENRHIER D PRI REICAE U T 2 &, ZDJRF E L T v — 2V RBREE, Bl 2137 n—
NV EPBES LS.
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HRINES 14B039
MRFEE BELORBEEFILRORFRRRMLGLES NS R-EFEEREKEEE

K 4 KIE F5ih
T g () FACRZER SR HAENZER HrH L (BE14F)
WHZEHAME ERk272H16H —27H

LFBFE D EEMA MR £ (SRR e 7iReEt v 7 — )

(AREH - BFIhDHER]

JEAF L BBRICE END RFBFEARLE ZRE T 2D Z & TiREOHERDOUFERBIER 2RO b i
% (Nunes and Norris, 2006).

MR FE e L3R S0 TIT LR O BERR 2 251, BERTH s D 4a T2 23T T ORI TR ER 38 7T
SN, ZOWEDID, EEKOMHGEISZELINCIREkEEE, EEHTIK - PEETH
LT EDBHALNE RS,

AT TIL AR OB EREFERAZETT S Z L 2 BT 5. &I HEMRITBMBAEL D
Cenomanian?> & Maastrichtian & 9~ % . BFZEHUBITAC K TEEE & BERPETE, 1 > FEERRERE & KFEHR
METHD., MAEFEO—EE, KIEHEEEE ORINAR 0T — 2 13T L vk o, 4o
FICBNTHEGH CIREIICER LT, EAEBLEZORERMAELEZRAEL, WERFRO
ZEHLPICT 5.

IRBEH] & G CTHREEEREOEVWDR RO ENTHRINS.

[FIF - MEEEAS - FENTHKE]

AW EAR FLROFRIL, Nuttallides J& & Gavelinella J&D b D272 5. [R5 L FEFE D RILA
BEHIE ORI IEAERLRZDO 7 )V —=V TEEEITo T2, BU DIy /= NV EZDFELH
TEAFLEHREZATA RPLHRWHL, EEE2FHHEILL. 2L T, 2%/ —LVEAhkE VT
FEHALZEEALRBZANT, 7Yy PTHILEBRERWZ, BOEUVITAZ J— L&A
n, BOMBEERGEEETS. 0%, ERSETEEARAEZ Yy b TRELKL. ZOfEE%23E
MO LTz, FEERICAY /=L TERy hE2HFEWL, TE RNV ZRLIEXFLATA S THILR
AL DIHERLZZ Y v F2EE LT,

R - BRFRFNRLRIE I, MR LS 3258 5 O 22 E RINLAR L B B i HIsoPrime T T o 72, YEfi
PNTRIE T D EAR LR E ) VB, RIRERICR D, REPHMEDOEAT, Thickitt s &
5 |ZIsoPrime Z 3% E L7z, HIERNXY Y EET A b 24T 57z, JIERFICIZCO-1LICp-12 A ¥ v 47—
K& L THWE,

EINAREE ORNEIZAEFT o 72, 1T U ODHIET — % TRIENRAE L 7728, Tz ¥ /7 —)v
TR, A2 )= ADPELRWE S ICHET 202/ X 9 ERE L., EBAERLBES S ZH
E LTz, SR CEEDOugITE L 2o TeBA X, BEREZESCL CHEL 7z, ETBEMEETO
BEBREOD, WS OPDEAGFLRRZEL /2.

HE TH T RE L BFEORNAKRIIE, T—% OWIEMTbI, MERY v o hicidiilE
TERPOTLODOFEL T, FESNFELT —% L AT REORMNARLE T — 2 2 E &
7o FRPEFEDSite 511& A REDSite 76207 —Z 1%, T 6 OHUE O HKEL V FEKD T —
2L,

[R5 & BESR DOFINAR L OFBI 25X, EOMEZRL TWD L DIEHROEEREZ NS T
DR, 2T XY, KT DSite 5300 [RINLK L T — & 13tk O 8D < 17 2 L AR S h,
ASENIZ DT =2 RN RN iz LTz, £z, lLRTEFEDSite 1050& A > REEDSite 76200 —
DT —HIZHGIEOMHBENR RO NTZTed, THUH L REHRE Lz, ZLS0 T —4 TIEIEDOFHE
Vighole, T2 UkSE EBFEORMAKLOFHEICONWTIE, BEEMicEnbnwoT—4 T
ROFEEPH T 50025 % HANTNE, FMEEEZE LD TN Z EICL TN,

F—AZDE LD XY, WHEERFERERLEDOAE2E T DORIDOECE T, A REEE K THEK
TEERIYEE L TWDH 2 L, ARLOKRDY A2, dERFEFENLOEAEE, A v FEZIEICRE TR
EHE CTOBRRBOBEBIERIE & TWIrEEMEZ R, E£72, BEKE X THEADEH N
ZEMHLNE RS T2,
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FIRES  14B040
MEEER NRRW—BBEERAFT—2DOTaAVRIL— a3 vIZkbE0EEE - 5EEE

HE &R DETT
K 4 /N TSR
T g (4) PERDANHS B IITERT (EAERTER)
WS R2TH2H27TA —3A1H

LFEIFZE AR LA B (&MRT W TREWEE V2 — 8%
Chuang Xuan (University Southampton, UK Lecturer)

(HRER - BFEShDHHR]

HEREE DRV VRIEIE - WIEHEREY) Du-channel FEKGREHT £ 5 7N 2 )V—BUB{R 1 778
WET—2 Z2MNWT, S0HEOHIRILAT) - RIEABRERZG5 2 &2 AL L RN
Fe%AT5. HEEH L Oda and Shibuya (1996) CThRbFHRELYEZ V2 ABICE/IMED FIEIC X
LB RERE T — 2 DT a AR — 3 VOB ATV, BEOMIE (Oda and Xuan, 2014)
TEOFEICHREEZMA D Z L TEEE L —E2EmD . £, RIRHTHEW T WGUIZE 2 72
MATLABIZ L 57 avR—va vy 7 by =7 OF%1T> TR Y (Xuan and Oda, BRRH),
VEURIZY 7 b0 =7 28T 2 FETH D . AHFFE TIEIFFITEOALE R D DIFEIZ OV T D
SRS SICED, T4 PEMBTIIEVNEAEDOT LI Y ALCONWTHRHNZED S, —#HO
FavR— 3 VIR L OMATLABY 7 b 7 = 7 (3HEREY) = 7 5k & A v 7o ol MU A
RN & > THBREBERY — VT2 LHfFE 5.

Oda, H. and H. Shibuya (1996) Deconvolution of long-core paleomagnetic data of Ocean Drilling
Program by Akaike's Bayesian Information Criterion minimization, J. Geophys. Res., 101, 2815-
2834.

Oda, H. and Xuan, C. (2014), Deconvolution of continuous paleomagnetic data from pass-through

magnetometer: A new algorithm to restore geomagnetic and environmental information based
on realistic optimization, 15, 3907-3924, doi: 10.1002 / 2014GC005513.

[FIA - AREENS - BENT=FHE]

mEE A T ' v H — ISR R E D N A 2 — B RERL 1R (2G Enterprises Model 755) 12
DNWT, U —EEMBRORE L V— Y —BRREEHC K D30k b LA OALE R DFRZE OWIE &5
Inde, B —REEBRITAEREIUTORA v hY —2 (BRET—A > b 5.33x10% emu) %
AW TLlemERED3x3=9D 7V v FEIZBWTHX, -X, +Y, -Y, +Z, -ZD 6 DD JFHEITDOWT,
ZHNENSmmERE THE Z1T o7z, BONTT —FIZONWTHX, X2 ER CHIOMmMED R 5 b
DIZOWTEHZ LY, ImmfRRICT —Z Ml 21T o7z, T b OFERZMNT L iR, Xilh, Y
#, ZEZHENOE Y 77 v Fa A Mz OWTEREHIE b VA B 53mm ERFLNTD 2
&, TROBEENKRLELRD T ENbhrolz. X->Z, Y->Z, Z->X, Z->Y73 E DR RFR &7~ 1
7 aAZ—KFIENRVICKEL, FIZE—FD TV v KEDOX>ZHnD D7 v R H— ATX->X,
7->772 LD — 7 ED50% iz 5. & o —EEHRO ©— 7 ED N T v 7 BE G OALEIZ+3mm
T1ImmEETNTWD Z btz iz, X->Y, Y->XOD 2t Less, HIEmicsL <
X-Y AN 2T ABEEFHREID IS HEE L TV 45 LIRS ZERbhrotz. 2D &
M5, XA RN — T Ou-channelFEHIE & 5 VNI EFIEERIE 7 — & ORICHIERBLETH D
ZLERETS, I ORERBIISHEa T U H —DRAZ)V—RBRER S F & A
7zu-channel Bt DT 2 VR L— a v, (ERIREI DT — Z FHIE/R EICBW CEERKE| 2 R4
D, KRR, EEOFIARE, MEHBROBEREEENERICETLLEXD.
oI, L —RREEHC X 2B b A OALEROFREDHIE 21T o 7. FIEICHW DX
PEETHR AR P O LIAATE L=y 3 — L —H¥ —HEEE (RLE10 + RSUL0 + RLD90" PMI)
T, @HE OEA T mBEEORERSH S, AR L IREN L —F—o % H b2 0lc+45 7
BERHERP-TDT, NVAEZRAT vV TE—Z—TENL 2RO L —F—THoHEk
BRI L 202> 7208, b LA ZFHTEL LR PHORNEZITS ZENTE R, i,
RO Teio I Lo TRIEEBE - pmBELEE T2 Z L b i I .
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RIRES  14B042
MRFER X O UFULRMKENSHEARDREKEANSRKBITHTTOEREBDEFE

=B

K4 ey

B ) BIEKS: FICAIRIE A 2/ 1S L— AT
(R R)

B EH2T4E3H1TH —251

LRFFFEEEMR Al WS (HHEVERREERE 7 v —7) —4—)

[(AEEM - BFSNDHEER]

—MIzHEARKF DA kv F 7 A (Sr) [FIAAR IR R (23— 72l % 779 (FSr/*Sr=0.70915) .
LU, 25V M EC R EYEEEIEER 2» D ELY 7% S V72 BASHAY 22 S CU, SrlRIfzR ik & < &
RBHMEERTZEDMLITWD (Amakawa et al, 1991; Major et al, 200). oL 5, FASHMEH
D St[FINAR T Z OVFEIRER OUFHFEREE L MK DAL Z Kk L TW 5, Sf&okHo B A, 1
IKEILTFIC X > TN 2B TH - T LB X LT\ D, Bk & OHKOZZHDE T B A,
WKDOEDBEMET L, WEPEMRBREICRDL AV MBMIELFAEL 2 (e.g. Ishihama er
al, 2014). ZF0t%, HKINTITHEKES EF L, BARMELSHED X 5 B2 L 72 - 7.
BAOKEID BRKIICNT TO BARMOERBEAEENT, T E CEICEMCARIE, BRFMAE
DRI H E SN TERSINTE DS, SIFNMAREDSER END Z L idho Tz,

F ORI T, B HEEL 72 iRERIE /¥ = — v EF L, 38 K OVEE D & SrRAL kL
ZHRIEL, RN BHKE, L THMICHTTOAREOBELEZETLTLZE2HB
L35,

(FIF - MEEHAS - Boh-RE]
(e « MAZA LEORIE]

A8l D 3 H7 TR IR _EBGHh o 2 73080~ 5 15 D A7 BB IUAD (25kak» H BT 2217 ) O3l
BHHEOR (1938, BI O R H8A L 20w K Q3B bSr2nBEL, #hFh
2> HKI100ngDSr &2 B L 72, SrERRICIAN L, XV T AT T 4T Ay MCBA L, KB
RV B Wt CSrRINLARLE (FSr/*Srkk) ZIE U7z, 2B - JIEIESE & bic2mic 1) TITW, £
NWENOBETICp-1& 77 v 7 3B EIE T O 2508 L RO FIETHBEL 72, 77 v 7 B3 74516 9pg
72 o Tz, FNAEE OIE TIXRIER] Z & ICNISTIST 233K} - 2[8 42434 L 72, NISTI87 D -1
IESr/*Sr=0.7102743THh U, JIEFEFE1T20 = 96 X 10" T - 7= (n = 12) . SRR DS R IIMcArthur
et al.  (2001) ONISTISTONYHEZ L LITF¥ ) T L—T a3 v &2fTo Tz,

€57 Tty >))|

FREMA FLEROSIRIAARHIF0.70917~0.71025D1E 2 & 5. 3 X % 25kaf i TIEStRINAAH130.70975
2>50. 70930 F T T 5. 23kan> H12kalZ 21T TOSIFENAR T L 20709170l %2 & v, 13T
BRIXWTHERE 9 5. 12ka7r 5 10kalZ 2> TSrRIALAH130.70964 % TRAIKIC EH-9 5. 5KafhiE D Sr
FINCAR LT3 K Z20.7100084 E &, JEFICEVWMEEZ & 5.

ZDZ L, FROKHIRENE B A UERE OSIFINAR ITIEIE—E TH - 7205, 12kallfe, HAYE
FEOSIFNAREIZ K E LSBT 72 Z & 2ond. —RICKEEMZ TS W StRINEE (Sr/*Sr = ca.
0.7150), ¥EHEHEBIIRNSIFEAZARLE (ca. 0.7040) ZEFF>Z L35 TW5 (e.g. Tucker and
Wright, 1990). & 7z, HAFIE O BAUHINZEZH L T 5 Kilka 0% < KWW SRR (ca. 0.7070)
%~7 (Tatsumoto and Nakamura, 2014). Z D Z & 036, ARHFFEHRERIZ12kaAREIC A A EEE ~
DT VT KEEHFKDOA ~ v F 7 AOFRABEPZRICHENL 722 L Z2REBL TS,

—75, BOWEAKOSIRA AR IZ0.70917FHE DE A 7R Lz, A RNTAKGEL0m & 7K iGE100m THRER
U 72K 2 150 D08 L7203, IZIEFEEDME TH v, PLIF A 722 4EK o O SRRt O S
CIRIERICMETH D, DT L, 12kad> & 5kafFim iz 2 TOSrRNAEENIIAE TIHIFIZNOR
LTWABZ EEZRBLTND,

[5 % DiRE)

A EIODHT TIIRFPIREEDRIED 6, 10kan> LI NT TOBFLBEEEZ L BT 5 2 &8
TEXRDPo7. SBIIZ0OHFEDO T — & Z2F R S/ T, 10kallfE DO SIFINARZEE) 2 36 E T T 5
TEDMETHD., Fic, REEROGEMEEZED D -DICYH, AREE~DOREAY kit
FLOHEREY)) OB L EEICKRIEL TWRRITHIZR B 7220,
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HRINES 14B043
MRFEE BEHEEYZERORIERM{EBes D AZH

K 4 KIE A
rE (W) AARYE BN (ER)
WFZEHA SERk273H13H —17H

LFEBFE D EEMA U R (BAKRS: BF)
ik B (AR M)
filL  FA4:24

(ARBEH - BRFSNDHEE]

D O RZ TR  Be (1380301 1.36 Ma) 1X 19504180 D Y3 ECHERE W) Hh D 7345 12 D\ THFZE AT
OITEY,BEI0007 FREE TOFRBPESE~DIGHPIRHINTE L, L2LLBRBRL KR —
WK —HEYH DT a0 — S VRBIEENIZ DRI DT T v 7 ZCOWTDEREN LR T —Z IFR 2
LTWb7ew, FMREEDH D WIT N L—t—& L TOIRHPIESHSLL TV, RGBT
VX, VBEHEREYRE T O ERIGR (YBe) OIRERIEZH L L, LEBeRIALE K OCFE/S 57
B, BIESAHRIER L2179, THOOFRERICONWTIE, FEICHIZERIC X > TRREh - K
KoMK DOBe D ABIERE R & DHEL ATV, "Bed 7' vt — )L 7p ki FE 3 Ao Ui /K FF DR 43 A,
WE~NDT7 Ty I A eRDODDZEEAMETSH, Zhick Y, Beffiiffo hL—%—L L TH3E
Mtz EmsD, 7a—NVRRPEIERA~TET5 Z PS5,

(FIF - REEHAS - BohI-KE]

LRI « mFZEE AN 2R ]

R264E I, AFFEAR A BALKH-14-6 Ui GRIA4 © GR, BUR — FEMME(165'E, 170 WHitHT),
2014.8.23 - 2015.2.26, 1035) KH-12-4 ¥ (54 - BD, HR — @ B — AL AFEPEAT N B —
Ry —N—, 2012.8.23—10.3, 22{155) 3 T O'KH-04-50 M1 GRS 4 © SX, B — FMiE (150°E,
170°WHEHT), 2004.11. 29—2005.3.22, 9I5) ITRW T~V F T a7 T —I2 X Y EE L /- igEHE
FEDAEHT DOV TXRFIC & DR & OV — KL B AR E f 2 FH N BB AR E 54T o Tz,
SEEL, REEASLVY RREFHINTZ72D, BE— RIERICOW T2 FIENE L 2o 7z,
Fo, PIEICBWNTH T TNV (T —7RE) IHAELRIoT.

KLY (V)% Y

BD15-22DFEHT DWW T T - TR E A A E OFE R, BD15, 16 (50—51'N 160—156'W) D%
filBD13, 14 (47°N 175—170'W) & [FEEIZ5 - 100 pmiTH iz BRIV E — 27 2R L, REEIC X
DRLESAOEENIRE <, HEFEREOLEE R K E WK (k) Th D 2 LR X4/, BD17
(43'N 133'W) IOV TIEAAM DO B — 27 BRERBAHI D10 pmd> 515 em AR T20 pm~SEE L T
7o, ETXRFHEN D, 15 emPIEICIS T 2 SiEEOHENN & Fe, MgiRE DA 23588 A7z, Juan
de Fuca RidgeiTiIBD20-22 (127—130°'W) IZOWTIZE— 2710 umiZ E— 27 B35V, 1213 —Th
Y EREEIC K DRLEE AR DRI/ N S D20 To BTEEEER KOS EE DR IE 2> 5 BD06-16 DFR
BHIE— 275 pmD¥s L8 & v — 2 30—200 pmD %5 THERK S 4, RERKIF DRLARZES) CRIEE 4>
T DLEH) 1TKE L, R O & "Bl L OB EAZM S 2D ICE L eRB E EZbNS. 2
® 5 HBDO7, 09D —HUT DOV T Bellt [ (bulk) HIE 24TV, 2.8, 3.3 X 10° atoms/g &\ 9 FEF
BoNTWS, ZHUL, e oB001 (40°N 160°E) , BO02 (40°N 180°W) DUBeifE, 3.6,
5.6 X 107 atoms/g L 0 CRMKIRE Th o 72, 512 "BeDbulkii FEHIE TN 2, (2 AL 7 D Bel FEH
EZFE L TWD, GROI0FEHZ DWW TORESMRIEIL, REMEOT—_A1 THY, ZHH
RN AT - TR, REEIC X BRI OEENT/INE o Tz,

185 Center for Advanced Marine Core Research, Kochi University



HRINES 14B044
MERRER FHEBORV Y TI—VITEFENIREYOTREREEEEE L OBERIZONT

K 4 g AHRR
BN Z) RERRFRF B BEHZERE T ERR AR ()
W FEHAH WRk27E2H2H —6H

LRI AR PR

(BB - BFSNDHER]

HE - BN AERICE 2 BTV e WE ERE S MBS REDO HAD A7 5T,
EE CIEE T2 NJHIC L o T, MBAHEMT D LS Zidd@oERTHS., Lrl, —5F
THIEOHEL E-Th, TORET v RIBIFEOTAK, BIBEOR, RIE~OEER
&, MR A, MR (RERA) 2L CIERICEMTH D, ITFOHBBIHE X OHIEAE
BB OERIC X > T, HEROWEOWHE YV FEXCHERFOEFEES LD - VIEY (1
Ly hEE) 72l HIEBHSICBET 2 H LW RNBKR L LRE SN O0H 50, WEREFENICE
DX REHELT v RICL D LD THEPIVELRHRZ LBEZ . 2D, HEZ g
T5DITiE, BloARGT, WEICER L EYERFENAESBD TEETHD.

HEEHE OB, T X5 R ESSWEEHIEN (B8 F = v TWE - M~ 7 7 #
BRAN) O LIEREOFE - S EEEL TE/., ZoBBoSrchicy, BELTVWS
IREFRITEEDOHBREOIEF Y XT A —2 (BINIS172E) OHEEICENRD 72w, D TEHET
H5. WETORETeX L LTL, reyo R EOREYORBERZTOND. BEF =
N TR T, REYD T~ - RIMRINARY M TOECERNT L2 B TE R, L
L, ZHbONNEHETITBGREEICRTEL, ZOBEDRICX 2 BT REY O TTHRMRD
AT HBNDAREMEDR S 5. 2 2T, Hilc Wi BRI T v X L O3 L LT, REYDCHNO
TREBEICONWTHIRAHET H2RETH 5.

(FIFA - AREHEAR - BONT-EE]

Wi B L TV DIREFRILEEOHBER OB XT 2 —4 (BIKIS/172 L) OHEEICEN
720, MOTEETHS, BB TORE v L LT, 7Fudz 22l oREYORRE
WETFOND, BETF oLV THIETIE, REYO T~ - FIRINART M ToOE b E R
THZELMWTE, L, DO ENEEITED BT L, ZOBSMRICEDE
LIXREY O TCHEMEDOZLIC L BN D FEERSH D, £ 2T, HihWBBERER T vX 0
BI% L LT, REYDOCHNOTHREEIC OV THIRZHEETIRETH S,

ARFFETIX, WEAILA T v OAHEICE T 2 KBS W Ok X O ZF D EoRE O
REFERIL, Thb XV REDEE L. S5, A2 558 L 72 REYD100—1000°C
TOMEMLIEZTOEM L 72. LT, FRR2THFE2A ICEMAKFEE D TRAEMEE V¥ —12 T,
CHN/OTHESHEBZHEHL, REVICEENIETLROBREECELFE/L 7.

Z DFER, INBULEE O REY TIE, COMMBENRE < 725 X 5 28l ra Y = v OB,
MLV RS ELSLFERTE, LAL, KAOETEREID LRI 72 REY T, 2FRICiEsR
WIEFICZ i sz, BZ2HL, THNIIREY Z2HIRSBEZ T THIH T 2L oRIEL, 7
AL BALTLEY, BELZRPTENSETWE EMIRTESLEXHN5.

ZDTIc, FRR2THEE O FETIX, REMOMBIEREICT, SAVICBRLELHEL, 0
%, WO TIEEMEERET LI L EZFHELTND,
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RIRE\ES  14B045

MERERL FOLOKAEBKELZBNBREOBEREICEZIEE

K 4 )1l Rt

T g () FUNKZF R BPRFZERT HERRCE RS (B0

WS ERL26F12A1H —9H

LRGeS RE AR Rl g CuNRSE HEEER)
Fl SR (EEIRS: e = TIREITZEY v & — #iR)
PR BE (BaEREE HEE = 7R asEt v 7 — HEEER)

[(BAREH - BFShDHEE]

A ARUF AL SO SR & 3205 2 Wb D KGR DS E N BASHRY 72 M T o 0, K DK IR I L -
THAMIIFIEINL L RIBICH > 72 2 E B S SR TV S, FME & DOUEKIGER MR S iz ks 8,
KIBKOEAIPKEIKTL, o8I L DWEREROELL, WEOBRFERZ, L9 R A2/ TA
RERICTER R 2 KT L 7o, KRB O B ARMHEREY) (IS W IEATERBMRE SN TR Y, #EY
P T DIRAELEYPNER L TR o722 L2 Wiho TnWD, —F, KEI—RKEIY A 27 138910077
FERT OO HP TSR I U A B (MPT) & FRIZAL D R 2 BRIC iR 2 ITIRIB SR & <72 0, YA Z VICHBS
B G A5 EE 0 S 105N EBATL CTE 2 2 EMEAEFILRBERNMNALIC L > TRBENT
W5, ZhE TAREORBKEEOEFICEL TEREY R F a7 (2 7E/56 m) 2 72Hi%E Tl
FERIG0TT RN DOV THFSE VT X 7203, MPTICX 32 B AR D ISE IR IZICHEE SN TWRW, 22T
AHFSE T, IODP Expedition 34612 T HAMHFIC THIN L 7z 2 7 R:550 mic Jo SSHAI = 7 2 AW T, i 2140
FHAEMICRIT S B AREEEEREE 218 50 LMPT 208 U 72 ok — K« 2 LV OFEENH AT ED X 5 7
HEEZEZ TEOP0EYOTHLNCTEZ 2 HNE T 5. REEELA ORFIZZ LW HAREIZE N
T THFL R 25EEE A 1T PEH 2 30 A3 IODPATHE CERI S e e, HAUEDBRBEZSE S ITH 7=
IR EEZD T EBPRNCHR S NS,

(FIFF - IREBAS - FoN=HRE]

AFRE T, 201358 —9 A ITAT DI T2 it & [E BRI I 51 sl (IODP) o 55346 Ml THRER & /e u1427
HEHI = T DOW T 2147 - 7. U427 B AR o0 ST /KEEKI330 mD Hi S THEEIZMT O AL, &b
GROHEHIFL TIEEIE THI550 mE TOHERY) 2 8REL 7o, S IXUL427 2 7 O RIMARE R 2 B e L,
1 miE R TR L 7250k B A - R LR R W L 7o B AL B BN, Bk L 2 2 ) —
NERWTEEREE L, ZERMAEEESPFMAT253 2V THHr L.

a7 & EE L CHEM U R4S LRI Uvigerina J& D3 & Cassidulina japonica T & - To. ¥$1Z, Uvigerina
BREH LR WEHETILC japonica DEHT 5 Z LR3% <, ZNUHEGT 200325 2 & THfeh 2 [RIAE
LB 2372, Uvigerina BIEO BRI IXF—@HE» DB LN T —F CHERZFA LR P - T,
S BT, Uvigerina J& & C. japonica lZ 2OV T b HRLZMN <, vital effectic X 2 EWITFER I L2072,
Ve LRI =T Globigerina bulloides & Neogloboquadrina pachyderma (sinistral) 23EH L7z, Zh b
EOWMHFNARIL O FR—BHEI BN T —Z ICEBE SRR 5T,

JEAER LB OEESEFRMARIE1.3—5.0% DM TEE L /2. L T, ZOEEIHEY O EEIEREAa XY
BONI*OEE LIELIL TWD Z LB LT - 72, HEEY O AIEETH b*ix, M EITR I 25
RROHRT o~ HRIERE R LB 2R L, BB X 5 @R AIKEF v ) T 7 N EREL
bl EF T, DFE D, WY O I EYIRIREEE & BRSO S E & OE 2 KL T
5B ZHIND . BEFRFNAR IIb* & EOHBE 2R U, LEWIR R EEHE 23D 72 WIE RN FIAAR B 38 < 7 5
H AWK E DR 3~ 5 KB O I I BASHAOIC 72 V0, B D> & O @RS 75 O X BRI ANARA T
< 72D T E TRBAPBEEMET 2 Z EBMBATWD, AIFFEH R TR LN TZBWEMARLE R Z D
B A RV M ERRL TWD b D EEZ bND VFIEMER LR OBERFRMA L T KRICITEARFLE
DfERE R HEEIL T,
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MERESL 1ODP Exp. 325 drilled 34 boreholes in submerged reefs east of the Great
Barrier Reef (GBR) to study late Quaternary sea level and environmental
changes and their impacts on reef communities and reef growth.

K 4 Humblet, Marc
BB (4) RS B HEREE RIS R (MEEER)
i ZE 1 SERR264F9H8H —12H

HFEIRFIE D HHFEALR  Jody M. Webster (3 K =— K% #HE#H$%)
HHEE BT GRIERS #i%)

(BIRBH - BFFShHR]

Significance: Integration of radiometric dating and paleoenvironmental interpretations based on
biological assemblages in cores enables paleo-sea level reconstructions which can be used to verify
sea level and climate models. Studying the response of the GBR to past environmental and sea
level changes has also important implications for our understanding of the future of coral reef
ecosystems and of the global carbon cycle.

Background: in addition to the IODP Exp. 325 drilling, the fossil shelf edge reefs east of the
modern GBR have been the target of bathymetric and seismic profiling surveys. The extensive
dataset obtained is providing new insight into the evolution of the GBR in response to past
environmental and sea level changes.

Objectives and expected outcome: CT-scans will enable us to study variations in reef framework
composition and architecture in response to major environmental and sea level changes. Additional
samples of fossil corals and coralline algae will be dated using the U/Th or “C method in order
to fill the chronological gaps in the IODP Exp. 325 cores.

(FIA - AREHEAR - Foh-mR]

We conducted the XCT scanning of 25 m of cores obtained during IODP Expedition 325 targeting
the 10-30ka interval. The resulting images are being analyzed at the University of Sydney using the
3D image analysis software AVIZO. The purpose is to quantify down-hole variations in relative
abundance of the main constituents of reef limestones (corals, coralline algae, microbialite) and
bioerosion. Preliminary results of the bioerosion analysis based on XCT scan images and digital line
scan images show that the nature and intensity of bioerosion change around reef sequence bounda-
ries (drowned reef top, emersion surface) and are influenced by the substrate type. These findings
are important as they enable us to constrain for the first time the reef carbonate budget (construc-
tive vs. destructive processes) during the Last Glacial Maximum (LGM) and subsequent rapid de-
glaciation.

In addition, we collected 61 samples for “C and U/Th dating, mostly corals and coralline algae.
“C and U/Th age measurements were performed at the Atmosphere and Ocean Research Institute of
The University of Tokyo and at the Research School of Earth Sciences of the Australian National
University, respectively. Prior to dating, each sample was identified at the lowest taxonomic level
possible. The new dates enabled us to fill in chronological gaps in the IODP Exp. 325 cores. The
complete chronologic database now consists of over 500 U/Th and C14 ages. The combination of
this robust chronologic framework and detailed paleo-depth reconstructions based on bathymetric
indicators (corals, coralline algae, vermetid gastropods) was used to construct a sea level curve
spanning the last 30,000 years. This time window includes important paleoclimatic events such as
the LGM and periods of accelerated sea level rise (e.g. MWP-1A), and is therefore of prime
importance to understand the dynamics of ice sheets.
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