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Delayed Asian monsoon onset during the Medieval Warm Period:
PMIP3 multi model study
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(&, HEREEBEEROZEICH O KR LIRERATEDORE - THESOEEN. PIVTEY RA—VEE % 5RED
TR EMNEREINTWS, HiEIRE (FAEEI50~1250F) &/VKER (FAE1400~17004F) %L T 3
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BREZTRT, JO&DLFHMIERTRIEEARELEHE. 7OVTEVA—VOF vy MREHHICHEL
5% (e.g.Uedaetal. 2011) , AFETIIPMIPIYILFETILT—9ty h&, [BEETILERBVERESR
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The cold periods before and after the warmest early Heian era -No
existence of Medieval Warm Event in Japan -
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FEOSIRISAZEDEFRICKEAFELAEZTCEE L. ZOHRTH, [LVEREETT N, BARFEEKRL
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BEORURZERE02CEE T3 000FEICHETURZMOTETLELL. BHA (BE8) IKEIF2EDE
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B E (600FLE) ICIFB/NKIR, 24.7CEEHLE L. 3—0Ov/ATIKX10~131t#E % D IC iR
BEHE (950~1250%tE) &MENBEHNMRESINTWVWET. J)—r S5V RTHI~T2MBICHIT TIZ it
BEHHOBEACHT MY, ARNAOBRMOPBEIN, REFFEESINELE. 7 XA —ILEHADERLFR
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Tl COREBELSHPORROENEFE LT, AEELIILZ—ZaRENMEZONIY. 45, B
B, TL=Z—ZafICIIAELRBERAN’HD-HTT. KR, BExshiBEARBERICEDCEIL

Z——aREThHo T ENTERINTWET.

Reference: 1) Kawahata, Matsuoka, Togami, Harada, Murayama, Yokoyama, Miyairi, Matsuzaki and
Tanaka (2016) Quaternary International, in press. DOI:10.1016/j.quaint.2016.04.013.

2) Kawahata, Ishizaki, Kuroyanagi, Suzuki, Ohkushi (2017) Quaternary Science Reviews, 157, 66-79.

3) Kawahata, Hatta, Yoshida Kajita, Ota, lkeda, Habu (2017) Quantitative reconstruction of SSTs(ATs) in
northern Japan for the last 7 kiloyears Implication to the society of Jomon people. Submitted.
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Late Holocene flooding history reconstructed from GDGTs in Beppu
Bay sediments
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Reconstruction of flooding events is a recent issue of paleoclimatology. We developed the use of GDGT
compositions to identify flooding sediments in marine cores and generated a 2900-year long record of
flooding in Beppu Bay area, northern Kyushu, Japan by analysing 457 sediments (2-cm interval) of core
BP09-3 retrieved in Beppu Bay basin. We also analysed 74 soils in the watershed areas of Oita and Ohno
Rivers and 35 estuary sediments for comparison.

Branched GDGTs in soils have less methyl group (higher MBT) and less cyclic structures (higher CBT) than
estuary and basin GDGTs. Soil and estuary sediments have more branched GDGTs (higher BIT) than basin
sediments. GDGT compositions are, thus, useful to identify the provenance of sediments in Beppu Bay
cores.

In core BP09-3, 18 thick and 55 thin event layers were recognized by visual, soft X ray and CT-scan
descriptions, and the sediment ages were determined by 42 radiocarbon dates of molluscan shells
(Kuwae et al., 2011). Most of major event layers showed higher BIT than hemipelagites. Some of them
have high MBT and CBT values which correspond to those of soils. We interpret that they originated
directly from the surface soils via Oita and Ohno Rivers, most likely by typhoon-induced flooding.
Historical records support this interpretation.

UK37’ in the study core showed decadal-scale variation in temperature (PDO). More than two third of
flooding events occurred when temperature was rising (transition from positive to negative PDO). These
results suggest that the spatial pattern of North Pacific sea surface temperature is a key factor controlling
typhoon activity.
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Formative Process of varve sediments and recent cyclic change in the
Lake Hiruga, Fukusima Prefecture, central Japan
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BHE=HMERMICABYT 2HMAMIE, Tkm*REBEO/NSAMETHS. BEMIF, BAKEICE>THKR
BE, IZIHEREICL > TKAMEBLTWS. I, BEHRREIZKMICE > THEINTWS. #KDES
&, BKISEWD, HRBDKENI8ME RN, EEBKIFEZTTHKEMNMELS, —F452BL TEBRIKET
HB.

HEA CHREZELRZBALSMNMIT B2HITHMBEICEVWTEREALXERA N AT —2HWVWT2ER0D
37 (15HG-1C, 2C) %, VI /RAAT7Z7—#BAWVWTIADI7(15HG-3C)DIFEE L 7=. ARKTIZLER
50cmTEHRINZPRA S I FHBEMICOVLWTEKRBREZERL, TOERTHLNER > ABENLEE
ICDWTHRET 3.

SIFTBEICBEVTHXERIGEENASWS I FIE, KEBERLTWS., ZhiXBKEDSIFTHE I E
%Tﬂbrva E&mm@hmﬂﬁ VERZE, XEORESHEESOERE, SRBICEFhENEKD
¥—o%xR7. FH (12B~18) PHE2EEBVWEKEEARLTWSY, EXKELTREBICERT 5=
w,mém%<fﬁmﬁu%wtubné ZDEEHRIE, MRIREBYOMIRICETS L, BXRRIGAE DT
SITEERTZEDERDNE. EEZDEWRE (6B~78) , ARAH (8A~98) &, £HhmMmAEY P
T, BUAEERLTWS EBbN3. NS5O, HUNRBYMORKICES L, BXRIRIGRE DR
WIIFTAEFEHMTE2EDERDONS. BOWISIFTIIRBKBRIZE2EICRAZEENIHS. ZhidBEBREAE
BRBOMAICEKIRELIEAETELTVWS., NSO EDSBVIITOEAKIIESTARL, B
SIFIIEEFEARTIEICRD. ZOFIFTEY NITFEERIEREMRTE 3.

FROWRENTE 2H200FRIC, £2F#KZER (TOC) REESOOEBOY 1 7L, TSIREIE10E DR
DA 7IDRDLEND., TSSEEDY A 7S L Z20FEAHT, BAENAEBKEOETEICHE D BKORAZE
DEWICEZETREDZELICERTZHEDERDLNS. $Z 56 TNOEPNE IR+ FREIRE
(PDO)ICREART ZEDERDLND. T/, TOCEEW, BLZISERY, HEW IS v I RIEB L Z75FEEH
NRLNT.
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Relationship between sedimentary environment and change in
type/magnitude/frequency of paleo-hazard history recorded in the
sediment of Lake Suigetsu during the late Holocene
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HAKPHEREDKENRET 2. SEOYENHBGZICHAL, TAXRVNERBY (IRXVENE) | &
BT %, 41X NHEREYIE., BRIPERRERERECBAZREART—ILEAN—TZ3RBKXERHKER
ZRTFVURILEBLTWS, LHL, HBEMHISKERRORRA (Fz& A1E, HEMHKD,) PZFOHEESE
FAT BAEIEEIILTVWARYL, £, ARV NEOHBCZTOREBEEZRET ZERKEIET ZEEEMED
H3H, AIOHBREOELCLEEZR T Z2VLELNH S, AAETIE. BHEKBMOHERYIES D7
(SG12)=FHWT., BAIEHBYMOFLICEDWT, BE7000FICH T 28 - RKEDBETEHAATZ, ZD
HR, KEHEBEYADOKERHFE T OERELTUTOI ENBELMCR ST,

SAIRREBEMOHE T 7 v ¥ RILEBMIERE ICLHIT 5,

CBAIRBA NV NEARKICHE > THREL., ZOEIITHAKFORREL KM %,

52, AIERMARREY GRKERANRY NEBOEEBRER) SLTOHBENERERD IS v IR
ZEEEFETRERB LU ZOELRAMICE > TET L. KEBERYN LB LN TV HMORIELEIFE R
CHE LK., TORR, KELHBOEERICHEASEZZ20-NIARREZEHE LT, UTFTOI EABELSHMIC
o=,

-BAIKEBA RNV NBOHER, BBYM 7Y VAN LRI ZIEELNHBH. 100FERREDORER 7 —IL T
DKEIZEFTETT 2. Inid. RNABRRICHEIBERT VYO vILOLERE, ZOROEEDOEEZ KL T
WsEEZHN5,

- FESEHE S W HEATRE R A RNV NBOHER, BBYM 75 v 7 ADLEFENT1000FRREDRB R 7 — )L T
W92, COZEIIMBERICHES MBEHERMLTVWEEEZ NS,

AERICEEL T, BACHEBYOLRICKL 258 - HKTOF AROFMICDOVWTH-SCO7TEY ¥ a v
T, THEHZHAOKXELETHER ELEIIEZE & DOBERICDVWTM-ISO6E Y & 3 THRKT 5,
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Variation factors of the coastal lagoon environment and ecosystem
since the modern period in Hokkaido, Japan
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Although both human activity and natural climate change affect the aquatic environment and ecosystem
of lagoon, most previous researches on lagoon eutrophication only discussed the effects of
human-induced eutrophication. The effects of climate and sea-level changes have been comparatively
less discussed. Thus, we reconstructed the environment and ecosystem changes since the mid 19
centuries in a seasonally frozen lagoon Mokoto-ko locates along the Okhotsk Sea coast in Hokkaido,
northern Japan based on multi proxy analyses (CNS, XRF, and diatom) of sediment samples, to discover
the impact of eutrophication and climate change on the lagoon ecosystem.

Mokoto-ko is seasonally ice-covered small lagoon, however, has a large 167 times catchment area. At
present, Mokoto-ko is an eutrophic lagoon, and anoxic bottom water mass was observed. In January 2009,
1.8 m long sediment cores (09Mk-1C) was obtained from the northern part of basin using a push-in piston
corer. There is the clear lamina layer throughout this core. Based on the sediment core analysis,
eutrophication of lagoon Mokoto-ko started in late 1950s by phosphorus input, which is probably related
with the development of dairy farming in the catchment area. On the other hand, lagoon environment and
ecosystem showed drastic fluctuation. A sudden eutrophication and fresh water input of this lagoon has a
strong relationship with heavy precipitation in its catchment. In this area, frequency of the heavy
precipitation has good correlation with the phase of the Arctic Oscillation, meaning that Arctic Oscillation
partially controlled the lagoon environment and ecosystem. In this presentation, impact of climate change
on the lagoon ecosystem is discussed based on this periodical environmental change in addition to the
impact of human activity.

F—U— K EENH ARE ER ABUR
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Challenges for Millennium Reanalysis
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MHESEDFUE ZOREEZTMT Z2ICHY. BEDOKBEERDOADZALZEBRBTZI P, BEDK
BEOEADAXBEICED L IBRFELESZTCELIEEBIEIBHTEETH SN, BEOEZEHUNT—4 &
TEDEMOOFEIFEDERE LM, DLVRIEDKZARKIELE E BINZ/KECHHREIRADO XA A =X A
HEMICEMTETWVWAYL, IRRKREDVIL—T T, BllShARUALBEREEZERWV-EMETIOF
VTF—YAEEVATLEREL. COYRTLERAWVWT, BlldshAYy D -#@AELO—R - 747D
BRANMKLLDFEAZEET—9DAHTT—FEIEL, 19HBEENSREL TCORBEKBDOREEEHHDETIC
B3h L 7= (Okazaki and Yoshimura, submitted) ., & 5IZ. BVWHER - HEICREBBIChA > TREHI NS
HETRIIERE., LETKFERGABRETIEABW T —YRAEYRATALAICEBAL TASREEHKRT 2F
E. T ROEERKRT YRV RTLERAEL., EENHEHERT 5 L& TAKBROB ~ DEEH RRFIC
WERINEZE &R L (Toride et al., submitted) , FEBETIXZD 2BEOH LT —YRAECFEEEBNT
EEHIC, TNOEHAEDEDZIETERTE S, TNETEY HEREBEMNICREIBICHZZ KA - KK
BRSO N TH2 TS LZTLRKBER] ICOVWT, ZOEBKREMERZZMRLIZW,

F—T— R FEERE, F— 5. KLERLHK
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Responses of Antarctic and the Southern Ocean temperatures to
changes in annual-mean insolation over the past 700,000 years
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HHEEZHICH L TKENEDL D IZHET &, KE-BKEY A1 7 INDOKRIEEFZIBRET D-HDICEE
THd, IT7VIEYFHRTIE, 23FFABOREENNBEREOETNENICHEELH-ZX DI & T, KK
EXH;EB|IERIL. 71— KRRV I AAZZALEB|ZRITEINTWVWS, THICHL T, 4B5FFEHDM
HOEZOEHIIETHOAFEICHELAS5X, EBROL I AEREMBOSRRICO—NILABHELEZ TV
ZEEEMNDH D, BEBOKTBLES (6D) 1. 2KOEBLKFRE (CO,) DXHERVWHEENHY. il
BEFORIBEOEBELESENIREBRICHEASZ TVWATREENZ BRI TWS, LML, O—HL
REFELEHIEBOTEEBBEORAAKRICEDEEDIFMNALFEL S TVWSDOMNIKRERATH S,

AR TIE, FABRK—ASNCTREISNAZEZH R—L5CT7 A4 A7 (DF2 core)D & D& d-excess & WL
T. BE7OREMOEEBOSE (T, )L KESERRE (T, J&@ExTlit, BTLAT,, KTy 2k0
2. KESEREROEEIT7ORMEKEOFHE (177—4) LB LEZEZ S, RIBOEEELED
T, BEIOFEMICHE>T, £<—BLTWE, T, . CO,EBEWMEENH Y. BiEEE T DREDES
DB HAMDRBBERICRVPHEEZEZI TVWIHREIRHLTWVWD, —A, T ICIRBWARERBOZEED
HY., FTHARBEOLRHOXEERITTVWLAREEZTRLTVWS, ZOAFFRBFICOVTIE T, 0E
CO,& WHE2kyrE T L, T, dCO,&WETkyBNTEEL TV, ThODERIF. MEBOKIRNCO,IC
L THEER ZBA RO 2EAO— DO, FTHUARBOFETHZIEETRLTVD, £k, T, ET
et EEHEFEBOEEICH L TEH4-ThyrBN TEB LTV, ZOMHEZEIR. BREITBEPKEE
BEEQAYMO—ILLTWRDTIEARL, HEOEEICE > TERASNLZZIE T — RNV I X HZ XA (KZE
SEEREOEHE) NPEASLTVWEIEETERLTWS,

F—7—R: 74 RO7. d-excess. KXEEKEAY 1 7L
Keywords: ice core, d-excess, glacial interglacial cycle
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High-resolution reconstruction of climates under the three great
famines in the Edo period based on intra-ring oxygen isotope ratio of
tree rings and historical daily weather record
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BAEHPO LI O—RDBRLERMEL (5'°0) & FHTRUBOENEEL L RRT BT &
EADLNT WS, ek, 2O RABRBLALOAEICIESARAREEFNEE LA, EEORLEL
DIRE & HARMERERMOESICL Y, BETIRURIL Y BRENICAEDENSEY., 1FRBICNET S
RIITRL, TOFEROMALBEBE TERNICNET 2 & BHREICA >, FIRIZ. JURELHIIF
FROHRICBEABHEERIFLALESNZ=KRAER (Efk. XA, XFR) 20 & LEFERIOWT, &
WERRRAMALDOFEREES ZAEL, KLY LEREIBETHROIEOREEZRZ I ZANET
%,

BAFEHEFHCIE, BEEXMLUEOE / F2@EEZAVE, —HIX18HALHITEE Tl 23008 LW Fi#HE %
FOEE (F11) b5 I3 8E#1 50F CRER T FEDOFRIBLS L VMERAR (A5) TH 2, RIENREARE
&, SIFBROZERE (1716-17365F) . XKBAHE (1781-17894F) . KRH (1831-1845%) ik DAFH
(F11) &, [IREBRT—49 L EL 220 ~%H (FITRUASL) & L7, YV FIid MIRT &MmbE] I
LY. ESH2mmOARAOEDORA SN O—R &M L2%. WREFEMETCRBMBSM 72AVWTERE
NERRFAICHSEI L. FBRAODEIHIT12E2EARE L, @BV ERTIZ6EIZ20E, FICEWE
#WCId2408E Lz, BMALAEICIE. MEMKRIBEZMRAICREDRIBITRONE & AMAEED T
StoF >S4 A5 L (TCEA-Delta V Advantage) % WMz,

20tfEAR~BIIC DOV T DRIEFHRZESEE (BR) O7—9 LBALLER. FRBRAMALOFE
NEEN/NY —V IIBEEREOEEOMBETCRREDEEDEF 2L RMLTWE Z 9D o7, £
oo BREHIEBR5~78 (F11) £74I1E5~98 (A5) THY. 2ODEXRTHRRAADKRTHEEIKECELS
ZEDDM o7, ZOBREAVWT, FEADRIFEES (F11) FAIEGEFEBROFHAT/3 (A5) OEBFRREAGEF
EF—495EWEZ I > THE~BRZH (BHR5BTa~6BFAa) 0. FBRO%EEHS (F11) £
I EBARADHE1/3 (A5) DEZRRAMAELT—9E2RAWE ZEICL > THEREHR~%E (BHhe6A Ta~78
FA) O, BREMAEEES*ZThEThETLE (H) . IE~ERSIHHICOVWTIE. ZRE[
(1716~1736%F) ICBRAMALIHERHETHL K ZEL TWBEHNR SNk, STRRFRIEAH/NKER
ICHi=Y), BRIV ASRZSMOKIETH >IN E D, CORFHICIIEBRAY NENTS~68IEEDFK
FLRABEICRELIEEMBESZIHN TV IS, ZROKRANENRELZ1732FHFD LD
REICHTD, £, KRER (1831-1845%F) (TIF. FIRMEMICH 572 1820F R H 5 2RITEHEHEA
THY, KIFOANEDE—7 &SN B1836FIEHEDOE—7IELTWS, ZOEHICIXSAED SHERD L
IBRKRIBETH2HEEZZONDG, BREP~BIBPICOVWTIK, WE~EREAHOL S BBRERMAEKLLDOEL
WEFBIZRE SNV, ERBEICIFICEENN NS, HBREEAEN N ERL TWEEZI LN S,
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BREZHRLE LEEFORELE 2 BEMAA WL ZNI EORE S FEE TERNICETTT 270, JIFE
ROMOFHRICOWTEEBRBRERMLALODT ZIRRED TV FETH S, . LEEDRERERIY
2 EHIC. HARRMUADEHDOIIERLZETY 27, 5 —2DEHEIHEEN THS HHALRK
KECEDINEEE L TR ORE - IS Z P OICEDTVWE EIBTH S,

F—UO— R BARFEHREIO—R, BERERLMAKL. FEBRELE. #EEE. IF=X{l& HHEXXE
&%
Keywords: Tree-ring cellulose, Stable oxygen isotope ratio, Intra-ring fluctuation, Relative humidity, The
three great famines in the Edo period, Historical daily weather record
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BAFREILO—XROBRAAMALICK 2RIEADOHIUEETO BN
Climate variations in northern Japan as reconstructed from tree ring
cellulose §'°0

HE HHR', BT R FIE R LiZhen'. KIL B =T IE®

*Akane Tsushima', Masaki Sano', Takeshi Nakatsuka', Zhen Li', Motonari Ohyama?, Koh Yasue®

1. MAMIKIRIBES IR, 2. RIEKXZEYE. 3. BMKE
1. Research Institute for Humanity and Nature, 2. Botanical Gardens, Tohoku University, 3. Shinshu University

BAFHROEIO—RICEETNIBRAMMAELIZ. BABSOEBEBNLTFELIFTEAEZITT. BKD
BRBEAMALEEMEEE VWD, [UIBENEFOHELZZITTEILRT SO, BEADL D ICEKEDS Wi
ICBVWTHEBEDFELX DKIFEEEDETH TR, ERALEKEITOXFC TH S,

AR TIH, BHEOEN/-hETHREIREINZ2 DORAXDEHREBERMALEZRE L., mEHN S VFEERE
REE2LIENS, BEHED2EEDORFIMALHIDOESREEREFF > TV IEN /TSN, ThERE
AT, TNODBRAMAELT—9 E /KT —9 PHEDFHREEFRECIALL & LB L2 ER. (1) B THRE
SN-BARDERFRREALAL & RS OEMEEDORERIEEMTIE AL, H+FRAPTCEEIFERLTVWE T
&L (2) EWOFHRBBFRANMAKLE & RO FRBRRAMALLOBREFICI >TKRELELRLTZEDD
Notze TOEHNSL, ZOMENFHREBREMALOREZERNAELELT Z2EEHALNRT VG —ICAE
LTW3, T4absb, AKIEEASIESBOERICHABL TWS Z &M INz, 5%, FHEEFRAIKL
F—49AAXAPTHNICIEE L TWKETEBMENY BBDETEBRELTWS,

F—7— R @AERBIRRALAL. BF

Keywords: Tree-ring cellulose § 180, Japan
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Correlation between two tree-ring d180 chronologies from coastal
areas of Pacific and Japan Sea in Hokkaido, North Japan

B BA . iR R G HRS. BB HHRC. F E5 2T B EE Hs
*Shigeoka Yuki', Takeshi Nakatsuka 2, Masaki Sano?, Akane Tsushima 4, Zhen Li?, Ko Yasue®, Koji

Fujita '

1. AERASEEESHER, 2 AAMRBESHER. 3. EMNALESH
1. Graduate School of Environmental Studies, Nagoya University, 2. Research Institute for Humanity and Nature, 3.
Shinshu Unibersity

We analyzed the tree-ring oxygen isotope ratios (d180) during last one hundred years for four trees of
Picea glehunii in each of North (Teshio) and East (Onnebetsu) Hokkido, Japan. In each of the two sites,
there are very good correlations of the tree-ring d180 variations among different tree individuals.
However, there is no good correlation between averaged tree-ring d180 variations of Teshio and
Onnebetsu, suggesting that the main meteorological factors to determine the tree ring d180 are different
between Teshio and Onnebetsu.

We investigated the relationship between the tree-ring d180 and local meteorological parameters. We
found that the tree-ring d180 in Teshio has positive correlation with spring temperature and negative
correlation with summer precipitation and relative humidity, showing that it can become a good summer
precipitation proxy because there is especially large negative correlation with summer precipitation. In
contrast, we could not find any significant correlations between the tree-ring d180 in Onnebetsu facing
on Pacific Ocean and summer meteorological factors. Because summer hydro-climate in Pacific Ocean
side of North Japan is more complex than that in Japan Sea side reflecting the inter-annually varying
effects of cold marine fog, we are obliged to conclude that it is difficult to reconstruct paleoclimate using
the tree-ring d180 solely in Pacific Ocean side of Hokkaido. However, we found that there are
predominant 20-years periodicity in the 11 years sliding correlation between the tree-ring d180 in Teshio
and Onnebetsu, which is coincident well with the 11 year running mean of air temperature in Hokkaido.
So, the tree-ring d180 in Pacific Ocean side of North Japan can be used as a novel temperature proxy by
investigating its correlation with the tree-ring d180 in distant area rather than treating it solely.

*—0— K FHEBRRMIAL, 58 THhTVTY
Keywords: tree-ring d180, Hokkaido, Picea glehunii
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AV RRYT - Vv DBEBOEH I O—IABRBEMELLDOTIEISES — 7
OF Y AT LETIVEME > EITHR—

Climate response of oxygen isotopic compositions in tree-ring
cellulose from Java, Indonesia: consideration based on proxy system
model

AE R EENET. EREEN EF R fE RS WME EF LA B U ER®

. EHE SR, AL S5

*Ryo Hisamochi', Yumiko Watanabe', Naoyuki Kurita®, Masaki Sano®, Takeshi Nakatsuka®, Miyuki
Matsuo”, Hiroyuki Yamamoto®, Junji Sugiyama®, Toshitaka Tsuda®, Takahiro Tagami'

1. RBRZEREREZFER, 2. EHEREFHMIKIRIREMAM. 3. MEHMKRIEZMREM. 4. ELERERFRESRE
ZHRRE. 5 RBARFEFERRAR

1. Graduate School of Science, Kyoto University, 2. Institute for Space-Earth Envrionmental Resarch, Nagoya
University, 3. Research Institute for Huminity and Nature, 4. Graduate School of Bioagricultural Sciences, Nagoya
University, 5. Research Institute for Sustainable Humanosphere, Kyoto University

BARESH /L O—ABRAALMELLIGEZEOSECKEREZFRMATEITLTZZ2 70XV LTAENTH
%, KAETIE, [BERZHICEETHY RHDS, EHRtEILO—ABRRAMALOABRIIZEAETHOATUVA
WAV RRDT - v DBEOFEHEINO—-ABRRAMABLZHEL, TOKURREZANT, SURLE ICEEMT
ICIE, [UEER (KRR, BKERY) SOEBREFICNA, LYUEENLEMRAZBIELT, FHt/lO0—I
RRAMALETIN(TOF OO RTLETIV)EAVEEREZTV, FRt)lO0—ROBRRMELOXZEEF
THE LT,

AFTICHER L BTE X F — 7 (Tectona Grandis) THh b, F— VBT VT ~RET7 VT OBFTEY A —V
SURFICDHEL, ME - ZFICHB L CHBRLAFHREZEHT 5, SHICKAICEHK300~4 0 0FDEHAD
FHEI DD, BBETERERE - [UEFOMERRER > TVWEEDBRVWEED 1 DTHB, 1V K
FVUTICR->TEAE, FHRIBOBEFHMBEHIMER SN TVWIBBIEIZIDOF—VDHTHZ, F—IH VT
WIETRTHBTRIRL, XFFEEEEHS LLE QIKOREBTAMELAEZEY, hdtEdls) OERK
NN TH D, FWRENAD I E TERERDIER, FWEE I O—ABREMALZREL, BEBOZE
BN —VEHBTEIETERNMERTE DI & 2R L,

H Y IV AR IERATA 0 0 k mIFEBMNTVWED, I O—ABREMIAKLIE, TXTOMKRTHE
DEENNY—V R LIz, TOZ LR, Py 7BEOFEHEILO—IABREMKLICIE, £FBOIUES T FILH
REINTVWRZEEREBLTWS, Fit/)lO0—ABRAMAKL ESRERE OBEBBRFETo &

2, RERP (FF) OMKE - BEELEHEEERL, RREEFOEZZDMKE S EOHEBAERLEZ, R
IZ, FWMEILO—ABREMALETINVERW BT o7, ETNVICED L, FiitlO—RABRAMK
Lol B SRV _E S K (Source water) DERSRRINIIALL, SBE, KRKEKIOBRRAMALED 3 DDERIC
K> TRE D, BITOKER, TO3IDDERDD B, Source waterDEERRAIALL A (7 T O—RABEKRRAL
KILLOBRELTEHDIFEAEEHRATED I ED DI o7, F7z, Source waterDESFRRIGI{KLL & BEKDELFRR
ArfALtL Z thBR U 7245 R, Source waterldBREIGIDEIEN OMEDBKTEHR I TWS I EATRBI N,

DEzZxehds, Dv7EOFmtEILO—RABRRAAMMALLIZ, RRBRIOZELNSMEDOREKDEAAL
DEREFRELTWVWDEEEZLS, TL T, BKELDHEBIL, BKOBREMELENLTRNEZEDEE
BEhns,

F—O—R:BARFEH TOFVIRATLETIV. BREGIEL
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An 11.5 Ma paleoclimate record from travertine deposits at Barrancas
Blancas in the eastern Atacama Desert, Chile

*Jay Quade’, Troy Rasburyz, Katherine Huntington3, Adam Hudson®, Hubert Vonhof*, Kevin
Anchukaitis', Julio Betancourt®, Claudio Latorre’

1. University of Arizona, 2. University of New York at Stony brook, 3. University of Washington, 4. Vrije Universiteit
Amsterdam, 5. USGS Reston, 6. USGS Denver, 7. Pontificia Universidad Catélica de Chile

Here we survey the potential of spring-related, surface and sub-surface carbonates as an archive of
paleoenvironmental change at Barrancas Blancas, located in the broadest and driest sector of the
Atacama at 24°S in Chile. From these deposits we present a new stable isotopic record of
paleoenvironmental conditions over portions of the past “11.5 Ma. U-Pb dates from the carbonates, both
surface and sub-surface, demonstrate that springs have discharged at this location over much of the last
11.5 Ma, attesting to the exceptional geomorphic stability of the central Atacama. Many of the sampled
vein systems line vertical fissures, and formed within the aquifer before ground water discharged at the
surface. Carbonates in such circumstances should not undergo off-gassing and kinetic fractionation prior
to formation, simplifying the interpretation of their isotopic composition. Oxygen isotopic compositions of
carbonates are genrally high (>-1%VPDB), and using paleospring water temperatures reconstructed from
clumped isotopes, point to strongly (up to 20-30%) evaporated water oxygen isotope values, like those
associated with hyperarid conditions in recharge areas today. Carbon isotopic compositions are also high
(+3%0 PDB) reflecting a recharge area essentially devoid of plants and dominated by volcanic CO,, as is
the case today. Our isotopic results are very similar to those from the Calama Basin to the north,
suggesting that the western face of the Andes between 21-25°S has been highly evaporative and plantless
for much of the last 11.5 Ma. The spring carbonates at Barrancas Blancas strongly resemble those found
at Devils Hole and Furnace Creek in Death Valley, USA, and as such warrant further exploration as
potential archives of climate change.

Keywords: Atacama Desert, oxygen isotopes, carbon isotopes, travertine, paleoclimate
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HKBHRNAFHRICEER S N 5B O - Ko BIEEKPEILADS
Preservation processes of paleoflood in stalagmite —case study of
Inazumi Underwater Cave, Oita, NE Kyushu,Japan -

SERE R, AOREZA =B HE EEHETF. BHEBE
*Tatsuro Shindoh’, Shinji Ohsawa?, Taketoshi Mishima?, Yumiko Watanabe', Takahiro Tagami1

1. R RZRFREZH R MK ENFER, 2. R RFZ R FIREZHIRME RS 5%
1. Division of Earth and Planetary Science, Graduate school of Science, Kyoto University, 2. Institute for Geothermal
Sciences Graduate School of Sciences, Kyoto University

BBAFRICA T Y TSN TWBRHBHEY VR EZ SORIZEBIF “flood layer” (GRKIE) &MIEh., BEDH A
7OVeN)T—=VREICE > THERINLARBRKICE > TEHRINZEEZ SN, BEDHKBEDETT
ICEWSNTWS (e.g., Dasgupta et al.,, 2010 EPSL; Frappier et al., 2014 AGU; Finné et al., 2014 Quat.
Res.) o LAL. HKICK 2O BERICOWVWTOERIEZ L FLHAR[AEDR N, T TEAHART
. P7OTEVRA—VOREZZITTCEICERISARBKIRET 2 KDRICAET 2 EERKPIEIF TR
LEZ20R%E (SUI-T&ESUI-2) ZAWT, BRMEEEER (R4 - R - SEBEMER) IC£ > TEANLRYER
2 - S FERNRHERA. T2 OMETERKBEKRICET 28R E2BNT %,

SODEMIESRRCIRALERIE. LToRYTHS. (1) BISEEAINWAEE’ BEICERINEZLE A
BEEICITEOH 5T, BRHER. HEKE. AELQEOEEMYMNHERTICRETE R ; (2) #KELEERIC
3% EDCaCO,DHFERMIFEL TV ; (3) BRBEERNABIDBIREICFEET 2EOHEAEDED

W, $FICERICIGENMEE D TWEDAEERICHERTE L ; (4) BHHEWAEABVEUE SO THALRE
BlIIERINW LIS K,

(1) DEHBOWKICOWTIE, RDE D BRHBFIBENEZ NS, HKFICERSWAHBEOKRE W
ANIREYNICL 2EBNRLLIrEBEREZHY. TOBRBITEEREINS, ZOEZRRT)IIKLOETICH
WHIBRDNS WENED B, BICINT 5B > 7HBEDRE WEMR EIFHTKICE > TABRIE X THEWR
Eh3d, (2) Io\WTE TIIREMIABEREICEVNRS 2 72 7edICERNECaCO,DiERM R —B
BICFEES N, BT KOBHBICE 2CaCO,OREBKRUVBRDFHHDEHFTHHEEILONS, (3) IID
WTIE, ZRIBIDW\ATER S N DR ERPKARE T 2HFAN BT 540, FHELEZRLTWSH
BELNHZ, (4) ICDO2WTIEH, AEZERS T2 T KADOBEYERENME T T THABBIEERTIIR
HTEAN 27BN A, FANEBYHOBEYEILCaCO,FITIEEHICHMYRATNBWEENLREXT
ICELRWI EBRIREIN D,

F—U— R B8 BEOHK HREFE. BENE. HEF

Keywords: stalagmite, paleoflood, paleocllmate, humic substance, sedimentology
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AR DR RERMAICEFK S NZLEER TCORIKIKIPLEFEDOKIRZEL
Temperature change since the latest Pleistocene deglaciation stage

recorded in carbonate clumped isotopes of a stalagmite collected in
Hiroshima Prefecture, Japan

EE AF. MIEK. BEER
*Hlrokazu Kato', Shota Amekawa', Akihiro Kano'

1. RRREXRFREF R RR
1. Department of Earth and Planetary Science, The University of Tokyo

LERILRBOLEL R, SHESI N-BBHiro-11E, REKELUBFEOBARFEE EHKIEETHRT 2858
2R TH B (Shen et al. 2010; Hori et al. 2013). LA L, KiEEHFKE L THWON S AEOEERAAL
&, BEELEBKEZLOMREEAZEMNICEHELTEY, 2ODMREDMT DI EIFBSZTIERL. —
h, KEBBRERMATE, AEZLBRI B KOBAEHERE FERBRRISRENETTE 2D T (Ghosh et al.
2006), MERAF~NDERALIEA TWS (Affek et al. 2014). KERERMMEEIE, AEAHNS Y VBRI TE
Ll ZBbRFZDHTOYCO,DHEHEEEERL, ZTOEMEMBEDORICREATZZA/MSNTY
3. AR TIE, BEHiro-1D40BETORBBRERMAFUERZREHKKT .

D TIE, 70CTODY) VEBRISTHE C=ZHbixFR%:, MEZBHRE-10CICANMLIZATALICK > THRHE
L, NINKZICEBINTWBMAT253#AWVWTHRE L. A8, BERKRICIEHe etal. (2012) DRX—R S
1 VEHEAZERL, BIEM[EIEDennis et al. (2011) Mabsolute reference framelliZE L-EHEDEBE W=, AIE
BREIFX0.015/—IILLARTH Y, BEICBREITNITNICICHELET 2. £/, ARAREGANOIERREZ
EITER L7 BEBRERIL, Guo etal (2009) MRRLAZEBHRA L EMTZ2EDTH o 7-.

BREAANELZIRS &, REBREBMATRINSEBE IETHE (11-4ka) #'29.7-20.7C (F5
24.8C) TH'Y), mEBEEHH (18-12ka) 1'22.4-14.3C (EH18.0C) THo7=. RIEDRENERE (T
10.7CTHD DT, WRINEEEFSHDICEHINTWE EEZILONS. L OMET, AEDKRBRER
MEISENMNDEENEBRLYBMEZRT ZEMEREINTE Y (BIAIE, Affek et al. 2014), ETKH S
DIRAZDHRICEIZEDEHEINT WS,

HIHREETICIEIREEREN KD EDD, Tftt s RRPBEHEDOEREEN-TCRETH>EEZI LN
%. Shenetal (2010) ¥, AABHHANOTHH & HEMEHRHOZNETNOBREAMALLORICT.5/NN—I )L
FEDEERDTWVS. BTFKOBRAMAKLENREL TWEEIRET DL, TNIE6COREZICHYET
%. Hiro-1DEZRRAMAELLIEFRKDETIEARL, BEELETZHELALEDOTHZAEELNHS.

F—U— K58, BRAMK. VBRI, REKHE, THH

Keywords: stalagmite, clumped isotopes, temperature change, last glacial period, Holocene
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N> AEETongatapuS THEX L 2 Bk &K DB L ZE 0T & RIEE
EEANDOEAABEM

Geochemical analyses of shells of Gafrarium tumidum and seawater
collected from Tongatapu Island and their application for
paleoenvironment and archaeology during the Holocene

SRR EBEANC BMLHHRY Yo Y—05—2% ERE, EABN. MRERF. AH EX
BB, MO EES 2B MR’

*Fukuyo Naoto'?, Yusuke Yokoyama1'2, Geoffrey Clark®, Kaoru Kubota®, Yosuke Miyairiz, Naoko
Sugihara®, Shirai Kotaro?, Tomihiko Higuchi?, Toshihiro Miyajima®

1. REAZARZREZRARBMKRERZER, 2. RARFAKBERRM, 3.7 —XA NSV TFEILARE TITKE

FFE ERF - BABRFER, 4. EHEXRF FHMIKRIEN R FRRNER R

1. Earth and Planetary Science Department, Graduate school of Science, The University of Tokyo, 2. Atmosphere and

Ocean Research Institute, The University of Tokyo, 3. Archaeology and Natural History, College of Asia and the Pacific,
The Australian National University, 4. Institute for Space-Earth Environmental Research, Nagoya University

BAEFEBIBEEORKIE, BAFEFEINES (South Pacific Convergence Zone: SPCZ)ICAKE K &I N3
B, TOANZXLPEHOBRICIETHIURSLZDOINENRARTHS. £, [UFEEPBEKELS &
Wo HREBZEN, mAEEICE T2 ANBOLBICHELAEZLETIMREH DD, HIKEEHFEICE
DWEEEMREMINLRINTUVAL. KFRIE, SPCZOFETICHY, M OBMAEEICH T2 AEOIL
BoWlm s> b HAEETongatapuE DB SEIBINZZKHEDILAEZAWVWT, TH-ZHSHHED
HRE - ARBEEZETTSIEAEMNELTWVWS. BEEF Y TOLIIC, BRIEHRRBEFORBIEESREF
BT 2-OHBREREEABNE LTERTHS. £, KARTHWSLG KB 7SRV < > (Gafrarium
tumidium) &, EBREEDEWFICBEWTEZET 578, BEOREBEZEOEESSITTIEAR L, A4 DEFHKA
DIEBICEHEBN D EPHFINDG. LHALADLS, G tumidiumDBFEERHRE LTOEAMIEIINET
FEACTMINTI AN, FZT, PYAEEICSWTEREBEKEHEZFIML, UTISRAR 2Bk
EATETo. £F, BRERIOVWTRERMALEESREB LAV TEE - kALK (%0- 7
C) 18, MEREEN/NEBAAVTHHIMNRE CBEO0—AIL"'CYHF—NR—FR : AR), L —H—BHEGE
BT ATEHENMEBEHVWTHETTHR(Sr/Catt, Mg/Catba &) &BIE L. RISBKERICOWT
&, OA—%2BW\WT4sr BBICH7 > TEEAKE (Sea Surface Temperature: SST) #E=4 Y v/ LT &
ICinz, WHTREES (Sea Surface Salinity: SSS) %, JREKCRDSEERAGIALL AR %AV T ?0ME
ZRELL. BREBKODHOBER, (1) BOPONFHLEEHETT I END, G tumidumid 2 ~ 3 F/
DEBBEERICEESHRT B2 E, (2) Sr/CatbiESSTYSSSOEFH TIEAR <, RREEARMT 5T
&, (3) #2600F/TH, S#1200FFTICH T, BREBEBRED 'COVRVREOESMNEML, T OB
ICAEEHB DRI S NABHIEENICAR 27228, (4) G tumidumDFEHERIESSSICE > TIRESI N TWS
ZENTREEINSZ. HIZ3, 4DHRICOVWTIE, BEOZEHEMBICLZIEREBENTH 5.

F—0—RK:REBEHOILYD L, BREGME. AR
Keywords: Calcium carbonate, oxygen isotope, AR
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FEY Y IEEEY Y O RTEE60H EEDOENRRE DB E R DR
)5S

Uranium in Corals provide the clue to solve the Quaternary chronology
logjam

ML $E8">3, Esat Tezer'., Tk EF ', BA BN
*Yusuke Yokoyama'??, Tezer M Esat”, Shoko Hirabayashi'? Yosuke Miyairi'

1. REKRE AJEBEFRF afRERERTIMA LY I — 2. RRAE KXZEk BEZRMER HIKERENZH
K. 3. EFMREAEE SYHIKCEZMEIET. 4. 7 —XANZ Y FEIKRE HMEREEHITAHR

1. Atmosphere and Ocean Research Institute, University of Tokyo, 2. Department of Earth and Planetary Science,
University of Tokyo, 3. Department of Biogeochemistry, Japan Agency for Marine-Earth Science and Technology, 4.
Research School of Earth Sciences, The Australian National University

HXREDOBEROF T, LIROTHWLTIRREEZRT DIE. 2RKKEZHTH S, ERFILROBRIRRAL
KLIKREZLOREERE LTRAWO N, TOETICL S &, KKRBEBFEEDT -5 NKK3 -4
@s. FROBRER, FIAIKERBKBASHLYICOVWT, 5FFEIEFEHD &SN TS (SPECMAP, LROAZ
Eo

PHOKKE., TRADLEEBKELE #EEETT 2DICEWRAREKY >~ THH % (Yokoyama & Esat,
2015 Willey Book), METHERFRDFER EIEFEEDNMEEDOEANICL Y, BES HEROFRREICD L
T, BRETREEIND LD ICA STz, HIEETIE., YV ILNAT—UNMEBBEDNTEBE WD NED
EBEHERAREIN, OIZIEREARERSEEMBRATIE. 0.1%EWVWIBRETORIEE, REFEETI0OYA /045
SLUTEVWSHETORESHTREICA > TE % (fil : Yokoyama et al.,, 2016 PNAS; Hirabayashi et al.,
20171JQS) .

—ATSAEFELYHVWERICOWTIE, VIV RIIBBOFRREEZITIDLELNH S, BFOHRTH—Z
DFEFNVERITRERLRDOL Y Y TBERTHY . TNETEBAICHENTHOATEL, LML, 75371 E
BTHZEHEY Y TIEHERIEFAOREEAZIFTPT WD, —BRIUICIEARY Y TDHEHRIMLE 1 %IFE LHIME
ATERVWEWIBERANH -7, TNICHLTI Y XER—IL/ " ZEYMNDTI—TIE, EROBEETZZ
ETCINETHEDRTWAN > Y TEHBDE “BESE” | FRERETE 2LV OIREE20055FIC
ScienceikICfTLN, 20065 ICSPECMAPD FERMIE % 1T o 7= (Thompson & Goldstein 2006 QSR), 115D
NI ENZTN220E R U150E LA EDFI AN I N, FICT A RAT7OHRUERBIEE OF AL ICEDATWL
%,

EZHANKRERFRERL>TWVWE IV E N DVLDRAMEDENZIZDOWT, BEINELZERD. EHEY
YIADODZVRIKBBLWFHNSHINTE 2 (FIAIEHEIL2004 #Ek{EE) . ZNIEBECOBERB—EEE A
LNTWEBKDD S VEMEKEED, KEBERBIKEBICEWTEILTZ2EWVWDIEDT, ENSITEKEZTE)ICH
SREEORIEETEREOELRICLYHLLINTWVWEETEEDTHS (Esat & Yokoyama, 2006, 2010
GCA) ., LD LEEY Y I THBHIC, HRERICK ZEMAELDOZEILTIZRVAE WIERIE> TV
7o

EE, VI VRIBEOSTICKRAEHUEESTEBOMICHEFE S S AVEESNEE,AVLND LD
272V, SEBEY Y IDOMEBRAICTDONE LD ICRR >, ZORER. KEFEEKRFEEDES LDEBRED HEL
ShiERBEY Y IICE, VI VEANMELLOMBEDE(IEHFRINTHY., RKEOHYH Y TE—HL7E (Chen
etal., 2016 Science) . DX WEBKBDV S VAMGEBLIEEICLEST—ETHZEWVWIFIHRICEDWE
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F—=T VAT LFEERWEERRAEENMERTERWC EZBEICRLTE Y., KE—RBXKBOKIEY R T
LDOERMEREICOWVWT, REKOERBEEZE=ERHI 20E%=RLTWS (Yokoyama & Esat, 2016
Science) o TNIETARAT7 EBFEHBEY I T REDEKIEY FHILORIEEFKICOVWVTEERMRETH
D, AERICTENTZ2FETH S, SBEREAFRIJBEMRAATHAESINLY SV RIIBBEOSTEZR
WEZL QY Y IPEARAROANICERT 22 & T, ER2Y TR TLRATOSIEESORIZERICD
WTHLMNCR B ZENEZFINS,

3k : Chen et al., 2016 Science 354, 626; Esat & Yokoyama, 2006, GCA 70, 4140; Esat & Yokoyama,
2010, GCA 74, 7008; Hirabayashi et al., 2017 JQS 32,1; Thompson & Goldstein 2006 QSR 25, 3207;
Yokoyama & Esat, 2015 doi: 10.1002/9781118452547.ch7, p104-124.; Yokoyama & Esat, 2016
Science, 354, 550; Yokoyama et al., 2016 PNAS, 113, 2354.# 1 L1tH82004 #hk{b= 38, 127.
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New analytical method of triple combination: gene, morphology, and
isotopes, for a single planktonic foraminifer
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Stable oxygen and carbon isotopes of planktonic foraminiferal shells are the most important proxies for
paleoceanographic studies. This is because that each (morpho)species of planktonic foraminifers is
distributed in a certain area/depth in the world oceans, and their shells are formed under an influence of
ambient water condition (i.e., temperature). However, this commonly accepted theory needs
improvement, according to the classification of genetically incompatible species (biological species).
Molecular phylogeographic studies have revealed that multiple biological species found in a single
morphospecies of planktonic foraminifers are differently distributed in the oceans. This improved species
concept (biological species) encourage ecological study, and is able to provide novel environmental
proxies combing with other basic methods (i.e., morphology and isotope). Although the foraminiferal
shells can be preserved after DNA extraction by using the guanidium isothiocyanate buffer, no study has
examined the impacts of the chemicals and incubation step with 65-70°C on the shells. In this study, we
carefully tested whether the process of DNA extraction physically and chemically damage to the shells of
Globigerinoides ruber, one of the most useful planktonic foraminifers, or not. First, we checked the
changes of the shell densities in pre- and post-DNA extraction by using the micro-focus X-ray CT (MXCT)
scanning. The simultaneous measurement of a sample and the standard material enable us to calculate
the accurate CT number, which indicates the density of the shell. As the result, the shell densities showed
no significant differences. Second, we prepared three sample sets with: (a) no chemical and incubation as
control, (b) incubation in the DNA extraction buffer at 65-70°C for 40 minutes as standard way, and (c)
incubation in the DNA extraction buffer at 65-70°C for 120 minutes. Stable oxygen and carbon isotopes
were measured one by one from these three samples sets by using the microscale isotopic analytical
system (MICAL3c). Although the isotope values largely varied among specimens, there were no significant
differences among the three sample sets. These data of MXCT scanning and isotopic measurements
clearly certified that we define morphological and geochemical features from same specimens after
genetic identification. Utilizing our developed method, we compared stable oxygen and carbon isotopes
between two different genetic types of G. ruber, which were phylogenetically distant. All examined
specimens were collected at the same place in the same season. We demonstrated that the isotopic
signatures between biological species. Thus, our challenge provide future studies to establish the
paleoceanographic proxies in higher-resolution based on the biological species of planktonic
foraminifers.

F—T— K FEMEALR BR - RERERMMAE. CTRF v, BUNEESH
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A preliminary result of paleowind variations in Hungary during MIS 19
from loess-paleosol deposits
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Marine Isotope Stage (MIS) 19 is a unique interglacial that occurs around the minimum amplitude
insolation variation of eccentricity component at 65 deg N, and thus has been a target for a number of
paleoclimate studies. In East Asia, numerous studies revealed detailed paleomonsoon variations for MIS
19 using loess-paleosol deposits in Chinese Loess Plateau (CLP), and discussed continental climate
changes. Despite the well-studied CLP, the detailed paleoclimate reconstruction of MIS19 is missing in
Europe. The similarities and differences between the characteristic of the East Asian monsoon and the
European paleoclimate have not been revealed yet. We analyzed loess-paleosol deposits in the European
Loess Belt (ELB) in order to reconstruct detailed inland climate changes in Europe during MIS 19, to
evaluate its relation to the global paleoclimate.

Quasi-continuous sampling was elaborated at Paks brickyard, about 150-km south of Budapest (Hungary),
where about 60-m thick loess paleosol sequence lies on the right bank of River Danube. The studied
sequence is dated back to Early to Late Pleistocene. The Matuyama-Brunhes magnetic polarity transition
was reported in various stratigraphic positions around the PD, and PD, paleosol complex. Oriented
samples were collected at 2.5-cm depth intervals from an about 380 cm thick section, ranging from
paleosol PD, to PD,. We conducted magnetic and grain size analyses of the samples. Low field magnetic
susceptibility (kLF) and frequency dependence of magnetic susceptibility (kFD) show consistent
variations, having a large peak in each of paleosol PD, and PD,, and a minimum at the loess horizon
between them. We tentatively correlate the lower peak with MIS 19.3, the upper with MIS 19.1, and the
minimum with MIS 19.2. The kLF gradually decreases upward from the lower peak, and has a temporal
stagnation of decrease on the way at 2087256 cm in depth, that probably lies between MIS 19.3 and
19.2. The result of grain size analyses shows that the median size inversely correlates well with kLF and
kFD, namely large kLF and kFD samples have small grain sizes, and vice versa. The relation is the same
with the loess-paleosol deposits in CLP. However, we find that the content of fine grains (< 8 wm) shows
no vertical changes, namely almost constant, while coarse grains (> 8 uwm) show variations, consistent
with median size. We interpret the results as surface winds, carrying coarse grain over short distances,
weakened in the warm-moist periods, and strengthened in the cool-dry period, whereas, compare to that
winds, the intensity of high altitude winds, carrying fine grain over long distances, such as the Westerlies,
has no large variation.

The paleoclimate records from Hungary were compared to those from Lingtai in the CLP during MIS 19.
The kLF and kFD of both sites show quite consistent variations. In addition, the characteristic temporal
stagnant of kLF decrease observed in Paks is also confirmed in the Lingtai record. The grain size records
of both sites show consistent changes that the grain size decreases in the pedogenic zones, and increases
in the less pedogenic zone. This record reveals the similarities between the influence of various wind
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system in the ELB and in CLP: the surface wind (winter monsoon), probably weakened in the warm-moist
periods, and strengthened in the cool-dry period. The similarities between the paleoenvironment in ELB
and CLP reveal a possible link between Europa and East Asian inland climates during MIS 19.

F—T7—R: LA-HIRE BFERMEIT 19, HHEE, NEDHT
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High-resolution magneto-climatostratigraphy for MIS 19
loess-paleosol layer in Paks, Hungary
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Detailed paleomagnetic and rockmagnetic investigations of the Paks loess/paleosol succession in
Hungary revised the stratigraphic position of the Matuyama Brunhes Transition (MBT).

The first deflections of the virtual geomagnetic pole (VGP) during the precursor phase of the MBT occurs
in a well-developed soil horizon. The transit phase of MBT is situated in the upper and transient horizon of
the soil mentioned above, and the overlaying loess layer. The transit period is followed by the rebound
phase, characterized by instable magnetic field.

The new paleomagnetic results provided evidences for a new detailed terrestrial MIS19
chronostratigraphy in loess, including MIS19.3, 19.2 and 19.1 and revealed a possible link between
various terrestrial and marine records from the Atlantic and Pacific area also.

Keywords: Matuyama Brunhes Transition, magneto-climatostratigraphy, pan-European loess
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Paleoceanographic change in the western North Pacific during MIS
20-18 based on Mg/Ca-temperature, oxygen and carbon isotope
records from Chiba composite section deposited in Boso Peninsula,
southeastern part of Japanese islands
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Marine Isotope Stage (MIS) 19 is one of the analogues for the present interglacial period in terms of
orbital parameter: low-amplitude precessional insolation variability modulated by the 413-kyr eccentricity
cycle. Thus, knowledge of natural climate variability during the time period between MIS 20 to 18 helps to
understand the future climate change.

The Kuroshio Current, a western boundary current in the North Pacific, transports warm saline waters
from low- to high-latitude and thus plays a crucial role in heat transport in East Asia. Previous studies
revealed high SST variability during the last 144 ky off central Japan, with peak SSTs during early MIS 1
and the MIS 5a/4, 5¢/5b and 5e/5d transitions, primarily caused by the latitudinal shift of the
Kuroshio-Oyashio Currents.

Here, we present Mg/Ca-based temperature, and oxygen and carbon isotope (8 %0, & '*C) records of
planktic foraminifers Globigerina bulloides and Globorotalia inflata in Chiba composite section and
reconstruct gradients of surface and intermediate water temperature (AT) and vertical & 3c (A 8'3C).
Compared to Oyashio water, the Kursohio is characterized by more oligotrophic, stratified with warm
surface water. Therefore, the high A & '*C and AT with warm surface water suggest the increase in the
Kuroshio influence. The results indicate that both A & '*C and AT increased during the transition from
MIS 20 to 19, which suggests the increase in influence of the Kuroshio water. The & '80 of G. bulloides
shows low values with high amplitude still in the late MIS 19, suggesting the warm surface water. This
further suggests the strong influence of the Kuroshio water, which is also supported by relatively high A &
3¢, AT and microfossil assemblage. A recent study based on grain size analyses from Loess- palaeosol
sequence in northern China suggest weak East Asian winter monsoon and Siberian High during late MIS
19, triggered by a very weak precessional insolation minimum leading to warm summer conditions
unfavorable to Northern Hemisphere ice-sheet build-up at the inception of each of MIS 20, MIS 18. This
study suggests that the strong Kuroshio Current during late MIS 19 might have played a crucial role in
enhancement of poleward heat transport that helped to warm up the middle to high latitude and suppress
the development of Siberian High.

F—O—RK:FEEEEIVaY, B, RFOTELEEVR—
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Paleoceanographic change through the Marine Isotope Stage 19 in
the Kuroshio-Oyashio subarctic boundary, the northwestern Pacific,
based on benthic and planktic foraminiferal oxygen and carbon
isotope records
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Orbital configuration during the Marine Isotope Stage (MIS) 19 are characterized by weak
eccentricity-precession forcing and the obliquity maximum, and they have occurred at around the
precession minimum as well as MIS 1, the present interglacial period, although the both absolute values
of obliquity are different (Tzedakis, 2010; Tzedakis et al., 2012). Thus, MIS 19c, the one of sub-stages
during MIS 19, is assumed as the close analogue for the present interglacial and will suggest the timing of
the next glacial inception in the future excluded anthropogenic influences.

Here, we report foraminiferal stable oxygen and carbon isotopic records from the Chiba composite
section, and the Higashinagata Formation, Toyofusa Group in the Boso Peninsula, and the CHOSHI-1 core
drilled through the Yokone Formation, Inubo Group, at Choshi city, northestern part of Chiba. The Chiba
composite section is one of the candidates for the middle Pleistocene GSSP (Global boundary Stratotype
Sections and Points). We carried out stable oxygen and carbon isotopic analyses by using benthic
foraminifers, Bolivinita quadrilatera, Cibicides spp. and Uvigerina spp., and planktic foraminifers,
Globigerina bulloides, Globigerinoides ruber and Globorotalia inflata. Stable isotope measurements were
performed by a Finnigan-MAT253 Isotope mass spectrometer coupled with a Kiel IV carbonate
preparation device installed at the Department of Geology and Paleontology, National Museum of Nature

and Science. In order to develop age models, the resultant § %0 curves were correlated to the sea

benthic
level equivalent curve (Elderfield et al., 2012).
g 180 and & 180benthic

cycle scale. Especially, & 18OG_ bulloides CUrVes show millennial scale oscillations from the peak of the MIS 19

planktic curves basically represent synchronized changes in the glacial-interglacial

to MIS 18 superimposed on the glacial-interglacial cycles in both of the Chiba composite section and the
CHOSHI-1 core. However, the § '°0 ., curve from the Higashinagata Formation, in which the isotope
data yielded only through the late MIS 19, exhibits a slight oscillation in contrast to those of the Chiba
composite section and the CHOSHI-1 core during the same interval. This implies that since the Kuroshio
front facing to the Kuroshio-Oyashio subarctic boundary was placed at near the latitude of the present
Choshi region, the Chiba composite section and the CHOSHI-1 core were commonly affected by sea
surface temperature (SST) changes associated with a latitudinal shift of the Kuroshio front during the MIS
19 -MIS 18 transition. In contrast, the Higashinagata Formation was less affected by the SST changes
since the Kuroshio front have not reached down to the southernmost part of the Boso Peninsula during
the interval.
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Pliocene planktonic foraminiferal assemblages of IODP Site U1338 in
the equatorial Pacific: implication to the closure of the Central
American Seaway
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MEORAERELFORBICIEDKENREEL, ARERTFORKRESBHUTH . ZOREKRFFIC
BT 2RAWMIIESIE, EEHEPHOPRT XY DBROABICERIHZESnd. RFEEKXFEFEDIODP
Site U1338I3H it~ it F THREHICMB L TWEIh, hRT7 X ) DEREAEICHD 5B EE % 7
MIB2HRELTHELTWS., ZOMKROAT7 TREEBARBEEIETSINTSY (Tsujimoto et al.,
2013) , KEFHY TBOAT7 L DEEDL S, BEBARICS T2 KRAEF—KFEFOHEDRERH K45
Mall L& shTWwWa., 7z, 7T/ VIKEOBEH T, RAEREEICE T2 5KEDOHKENL.8—4.0
MallFfR L7=& S TW3 (Rousselle etal., 2013) . —7F, FEMEAFLRICD W TIEHayashi et al.
(2013) TERFMRA TN TWVWEHDD, FHHAEERBTICOVWTIREBRES N TV,

AR TIESite U1338 Hole BO A 7IH~4HEX TOXME (#5.5~2.2 Ma) D42HR TREMEAREE%
RET L7, RETDIER, 19B72BOZHEMAEALRNMRE STz, BE&K X Globorotalia tumida, Globigerinita
glutinata, Menardella menardii, Globoturborotalita obliquus’: & DBH~ BT ERIEHT 5. QE—NK
HFAOHER, 3BRFLIHB SN AFAFEOEHICEDE, AMMREORFTREEA~COIFFEFICK
S L7, A% (§95.5~4.5Ma) CIIERTERLBATEARBEREKDER RECEKEER) , BEEXRE
RABOERNIREICEHT 5. BF (W4.5~3.1 Ma) CHBAFTEARBREKDERLATEREBRESEDE
FOAREBICEHT 5. CH (W3.1~2.2Ma) CTHATEREREKOERDANEMT 5. LLEICEY, RF
BEAEEICS T ZEREREDXREIEHNAE MalcKILL, ZDHREMICED > THRMEEKBOEENERFEHIC
FEO>TWoAEEDEHEIND.
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REOHRERTHEFIIRATEERBOARHIBEE CHS. —AHFHORBERTIE, RELY L EERES
IEFEL, RAOAERILEY L TW: (e.g., Wara et al., 2005; Ford et al., 2015) . FEXFEFEDEEREE
BFL2KOKUEE BEICEET 2729, EHHE’JEMF;EEJEOD% ERAIBRTDIIEITIEETHS. LHrLiad
5, INETEEEEBOETIIZRBIFHETIIRS N (e.g., LaRiviere et al., 2012; Zhang et al.,

2014) , BIHA~FHRHREICOVWTIETRICKREF I hTUWAN o7z, KR TIE, BEIBKKPIEEE Bk
FEYd 5, Fifi~FPHtt 2B AR ERTEORERERELOHEPALBIEL, FHEEEALR
Paragloborotalia siakensis (RE#&) # & U'Dentoglobigerina venezuelana (REfE) DEEFZERAIIALL%E D
L7,

RAFBEXEEEOHBEYRE (IODP Site U1337) A OB LNAHMEOBERGISLEOEICE D &, $HE
BEARIGHHERER (16.9~14.7Ma) B L TEML, REMEKKEILA (913.9Ma) Z@BL TR L
. TNEFNRFEOREBKELR, BETERMLTWEEEZONS. REBKKILKICHEDS REBKE
DIETIE, EEED IODP Site U1338IC$ 135 7Ly / ViBKEBIETT (Rousselle et al., 2013) , EFRHF Db

(Holbourn et al,, 2014) &EEMWTHS. = 5HIC, BEFRBEBAFFE (ODP Site 806) DFiEME AL RIERE
1414‘1:[: (Corfield and Cartlidge, 1993) &L LZER, AREDHERENRIIRFELIVE—BLTNMS

, B~ HtHAEB R EREROEENTIB I N,

i?‘:, RAMBEANTEOBRBAALNS52DDMAREZ KD, REEBEBORE L AERICOVWTHEL
7=. 16.7~15.7 Ma ICNFT TREREEBIXRILT D2 —A, 16.5~13.8 Ma ICD WTIXBBEHHERHIC
ot BIEBEBE (1Y KX T7EEE, dR7XAY HEE) OFSE (17°15Ma) (Potter and Szatmari,
2009) , EBKEKEEDHY (16.4~13.9 Ma) (Holbourn et al.,, 2007; Tian et al., 2013) BNZNETNIRE
BEDXIL, ARICHELLARELH . REPHEUBEORPAMAERERERE DX/ (LaRiviere et al.,
2012) &EbhbtEs &, FFHEBE LR ERERED XN RB I N,

F—U— R RIGEXRTEF, Pt BERE. FEMELR. BRBALAL
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Stratigraphy and paleo-environmental study of Paleogene sequences
in Hokkaido, Japan
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Paleogene period is characterized by the transitional interval from warm greenhouse period to cool
icehouse period in the climate history of earth. Although detailed stratigraphic and paleo-environmental
studies of Paleogene sequences have been carried out in the Atlantic, Indian oceans and Tethys Sea,
while little is known about the paleo-environmental change in the northwest Pacific Ocean.

Thick Paleogene sequences are exposed in the central and eastern Hokkaido, Japan. These sequences
were accumulated in the fore-arc and/or intra-arc basins in the northwestern Pacific Ocean. In this study,
we analyzed U-Pb ages of tuff beds and carbon isotope, benthic foraminifera and dinoflagellate cyst
fossils of the Paleogene sequences of the Nemuro, Poronai, Urahoro and Onbetsu groups. Based on our
U-Pb ages and carbon isotope stratigraphy and previous work of calcareous nannofossil biostratigraphy,
the middle-upper parts of the Nemuro, Poronai, Urahoro and Onbetsu groups are correlated with Danian
to Ypresian, Lutetian to Rupelian, Bartonian to Rupelian and lower to middle part of Rupelian,
respectively. Four major environmental events are identified in the studied sequences as below.

(1) Danian-Selandian: This period is characterized by eutrophication of surface ocean, represented by
prominent increase in P/G ratio of dinoflagellate in the Nemuro Group. This interval corresponds to the
warm-climate period of early Paleocene.

(2) PETM: No significant faunal change is identified around this period in the Nemuro Group. Since
exposure around this horizon is quite poor, there is a possibility that exact PETM horizon is not exposed in
this studied section.

(3) Middle Eocene Climatic Optimum (MECO): This interval is correlated with the basal part of the Poronai
Formaiton. On set of deposition of the Poronai Formation might reflect the sea level rise in this period
although tectonic subsidence might have been the major contribution of the Poronai basin formation.

(4) Bartonian cooling: In the middle part of Poronai Formation is marked by occurrences of glendnite. This
interval yields abundant benthic foraminifera of Bullimina. These evidences suggest that cooling and
increased primary productivity occurred in this region.

(5) Eocene/Oligocene boundary: Prominent sedimentary facies change from hemipelagic mudstone to
shallow-marine sandstone occurred across the boundary between the Poronai and Momijiyama
formations. These facies change may reflect sea-level fall around the Oi-1 glaciation. The same horizon is
identified in the upper part of the Urahoro Group.

F—O—F:HB=K BF. BHEEE
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Apatite is a common accessory mineral in intermediate and felsic igneous rocks. Because apatite has a
wide range of trace-element compositions as well as strong resistance to diagenetic alteration, the
trace-element composition of apatite has been used for tracing petrogenetic processes of plutonic bodies
as well as the tephrochronology of Paleozoic tephras. We studied apatite trace-element compositions of
representative Quaternary ignimbrites and their corresponding co-ignimbrite ashes in Japan. The results
demonstrated following three points.

1. Trace-element compositions of apatite phenocrysts are useful for discriminating and correlating
tephras and ignimbrites. Even different tephra deposits and ignimbrites derived from the same caldera
can be distinguished.

2. Trace-element compositions of apatite phenocrysts are not affected by welding, making them valid for
correlations between densely welded and non-welded tuffs.

3. In successive ejecta of each eruption cycle, the Cl, Mg, Mn, Y, and Ce contents of apatite phenocrysts
generally are constant throughout successions except for the uppermost parts, whereas Fe contents vary
from horizon to horizon. This compositional stratigraphy makes it feasible to identify the eruptive stage at
which co-ignimbrite ash was ejected by correlating apatite trace-element compositions between
ignimbrite successions and co-ignimbrite ashes.

Given the resistance of apatite to diagenetic alteration, this correlation method is a promising tool for
correlating pre-Quaternary volcanic and volcaniclastic rocks and identifying their source volcanoes. In
order to apply this method to tephrochronology of pre-Quaternary tephra, we examine Miocene and
Cretaceous tuffs in Japan (Kinone Formation in Chiba and the Yezo Group in Hokkaido). Our result
demonstrated that pre-Quaternary tuffs can also be used for wide-correlation of tephra as well as
identification of source caldera.
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Dramatic oceanic sulfur-isotopic shift event at the Early Eocene
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BEFOMBOKRBDIEHMBETHEEL, BRXRYYF—N—%2FKLTWVWE. ZOFHEFHEIEHT10myr& IE
BICEW. EERBA A4 Y OBERAALL(S 3*S)IC D UL TPaytan et al. (1998: Science, 282) 3@ 5¥ /NS A
NORELZEFHAAKRL, FI50Ma ICEWVWTHT17%D D +22%~ADKERIEY T M ERR L. ZOEEDKRESH
51 myr OIEBICEWEIB TRBICE L TWA. —AHOgawa et al. (2009: EPSL, 285) ik EHREY 1 7
DH/MEFTW, BB TOREDEHIIEZ AR HICE 1T BH3%DBELED S HSEEEE71-5 LI-ThE
MEIRT L. TNIE55-44MaD 10 myrR W ICHRE L BB ELNSHESINATDOTHY, LRDEEME
DOKRBFERIEY 7 MaHAT2REEE LTREFEREHY, BFATA NORTHRERMAKABROKRIIA K
HOENTWE., 2 TAMEO BN A BFTHAEICS 1T 2 HROEHMWAR S HSEHAEELMTEIEEL
=. ZD71=&IZODP, IODPE# % B W\ T BRI & #5722 CAS (carbonate-associated sulfate)d & **SfE % K&
7. A—RBNSCASENT A NEADHE % HH EROEE, EHOY A M TDS¥'SOLBEIT> 7.
CASENZA FAAIPHETEALRBEFEXREEDTIHARDHTH o 7=H%, ODP Site 1258, 1259 (FE K
), Site 1262, 1263, 1265, 1267 (FAFEE) TCASD 8 “SEBMIGAEE2 2 A TE. ZDZEEIEPaytan
etal. (1998) L IFEABYESmyr MEICEZHDT, BEMREIIRATES WA TEVWIRRTH 7. 2D
SEZENHAMR I ALARE T D10 myriliE 2 HEKSNIE% S AN EDTH Y, Ogawa et al. (2009) DFEFm L 721k
WEKDFRHICE > TE Y BEMICEHBATE %. £/-Paytan et al. (1998) A" R 50Ma T ICE T2 EF)
B, B S MSORYEMLE R L TV THEMNH 5.
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Characterization of Carboniferous sulfate mineral deposits in central
Thailand
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SAHRRBOFTAVY T VIRICOT T 2HMBIRIMERDOERFERN - HIRKIEFEMAREZITV, TOERP
BRAERET L. COMBESKIIBREAE L, ZOLMADEH LZABISRY , RILEEY 1 VICEAS
n3. DIAVU-PbERITHFH=SLOEAFREZRL, ZERLORAYMIMOLEBH~ I < EENICEEL -
HDERHLND. MBELEYMOMEBRAMAKILLE A bOYF U LARMKLZBEERDEKDOBEAIAELEIRE L
BRLUAEER, ARKIVYYyE7ZYOY—7aE7 VOBKDEIC— L 7= (Kuroda et al.,, 2017). T DER
&, BEDAIKEICET 2AKEILADERE HEEGHTH % (Ueno and Charoentitirat, 2011). Z DFREEIE
BEROBEILUTOLIICRSE. £9, ARKY—TIET7VICKRBE TEEBEKI SWENGEI,EE L,
ZD%, 1BEGRTEAEICBER L (BREGE) . COBEAERPHE=8RICRLEEY I I/DEAE
ZF, REICR > THUREL ICH 53N, EEAKMLTAEIBRELE. GEOEFEEIE, K
DEDERICEDEDEEZONS. Y1 ILREICHH T 2MERIE S A (Surakotra et al., 2017) & DLLE % 1T
VW, ZTORZEHICOVWTERT 3.
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Implications for paleo-oceanographic oxygen conditions during the
Cretaceous OAEs: Results from laboratory culture experiments
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The oceanic redox state is a critical determinant of the evolutionary history of life on Earth, and “anoxic
events” have been proposed as one of the causal mechanisms for mass extinctions. During the
mid-Cretaceous, oceanic anoxic events (OAEs) occurred several times with substantial turnover of
planktonic foraminiferal species. However, the direct effects of the anoxic condition on planktonic
foraminifera remain obscure. In this study, we cultured 6 species (n = 31) in all at three treatments: "2 mg
hydrogen sulfide (H,S) L' (H1 treatments), ~9 mg H,S L' (H2 treatments), and control (without H,S). All
planktonic foraminifera could not survive more than 48 hours. Furthermore, gametogenesis ratio of each
H,S treatments showed considerable low value (8% and 17%), and time to gametogenesis was also very
short (less than one day) under H,S occurrence. It revealed that foraminiferal biological response of
anoxic with the presence of H,S should be fundamentally different from that of the dysoxic (i.e., low
dissolved oxygen; 0.7 mg O, L' or 22 wmol 0, L'1). Our results also proposed the species-specific
tolerance for H,S and that if harmful influence of H,S restricted in relatively short time (i.e., less than 24
hours) such as tidal cycle, some foraminifera (e.g., Neogloboquadrina dutertrei) might have the potential
to survive even under the episodic/temporary occurrence of H,S. Complete disappearance of planktonic
foraminifera at Cretaceous OAE2 could result from the photic-zone euxinia (free H,S), and
presence/absence record of planktonic foraminifera could contribute to examine the detailed oceanic
redox state in the photic zone around anoxic events.
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Behaviors of marine primary producers during ocean anoxic events
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BERBRANY MIBVWTE, Y7/ 0F7 ) 7oREBEMEONA A T—A—IPEREShTWS. Z
D EDL, BEDNEAMRBRLELTIBERBICEVT, BEOERER, tWDHITEBEELAEI LEREYES AN
BbholkZENTRBINTWS., Y7/ NITFY TORMMIEBFOEXBIBRICHEB LI EETEBL, &
BHREMEOERNIEABLIRILKRICBEORE (I—F>=Zv ) ICh>ZEERETS. LKL, ZD
EORRRDPELC D EENRBFHIETLL oD > TV,

ZIT, kFR VY- BR -MEBRREZEZERELALEFRBEVEZBRET IV ERAWVWT, BXEBICE TN
Atk (Y, BFR) OHRETOT7 74 IVOELLE, BEREEZFORENICOWVWTHEANL. ZORK, VUV EBHR
DHDICHZFINEETIHRERRELIEREELZEIN, BRICHBLARRTICEVWTTRBIIERFIR &
RYBREBEEETIZEDTED YT/ NIF)THAEREEEZBS LHICRY, BRIEKRICECRGTIIR
bAKRICEDRRMAEICE > TREBMBEMEIEREELZEOIEDE Lk, 7z, BFERRBEKD) VBRE
&, KEDODILERERICE > TINEBL TBEICHBINZY VBB T7S YV RICE>TREREDE
L, 2RTHKEDERE L TE5A . EREEZEORREEDEREREERESERL L.

ZHDINTA—F 9T 1 DIER, BEREICHE > TEFEEIEBRESZICET IS EEIC, RES MW
LTZERICWHBITEZEDICRY, D7/ NIF)TFOFEHHIBEEE LS. SLHIEFBICEWVWTIE, EEIC
FHoTaA—FPov VRKEIRELBEXAREBETLERT S22 LT, REREMENERT DI MRS
oo REICESTIEER, 27/ 1N0F7)7, REREMENIEABERTHET 24, BREESEOHEHKE
WEEHBES MR o 7.
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