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Reconstruction of atmospheric CO, concentration over the past 1.5-million-year
Masanobu Yamamoto (Hokkaido University), Steven C. Clemens (Brown University), Osamu
Seki (Hokkaido University), Yuko Tsuchiya (Hokkaido University), Yongsong Huang (Brown
University), Ryouta O’ishi (The University of Tokyo), Ayako Abe-Ouchi (The University of
Tokyo)
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Regional Extinction in the Japan Sea due to the Late Miocene Global Cooling at 7.5 Ma
Kenji M. Matsuzaki (The University of Tokyo), Masayuki lkeda (The University of Tokyo), Ryu;ji
Tada (Chiba Institute of Technology)
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Precise estimation of the marine environment based on foraminiferal records - potential
contributions and challenges as an environmental proxy
Azumi Kuroyanagi (Tohoku University)

[T-4] IRIBIERELTOREARED FAEMFEHIFEZDOIEABI
ORIA # (EXEIMTH SRR

PRERTI IV D DDk O T DA FLIRIE, AR BREL 2 R U RO DAL S AL 975 280
O, EDOUHERRAE LT D7D ASF SN TND, A Rl A LR AT Ok O Wk 37
[FfC IR AR A Lo b KRG E W o 7o 7 — 2 OEFR BT — 7 | Rl EXORARITHH~
ST RO T —HIRIEA53 TR, ARFERTIE, Yo TR E A A L O B FEERSC,
BT UANNT Y T DOFRFNEAT LR BT 2@ U T AL AR L R BRI O Sk AL
(O T B AT T Do Fio IFIGHDBILR L TOD | EHERE D Doy BES L7 1 L DNA
(seda DNA: sediment ancient DNANZ DWW TCh R S SOFREIC OV TR LIZ VY,
Recent progress in the study of foraminiferal biomineralization process
Ayumi Maeda (AIST)
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Glacial carbon cycle changes by Southern Ocean processes with sedimentary amplification
Hidetaka Kobayashi (University of Toyama), Akira Oka (The University of Tokyo), Akitomo
Yamamoto (The University of Tokyo), Ayako Abe-Ouchi (The University of Tokyo)
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Abrupt climate changes in the last two deglaciations simulated with different Northern ice sheet
discharge and insolation

Takashi Obase (The University of Tokyo), Ayako Abe-Ouchi (The University of Tokyo), Fuyuki
Saito (JAMSTEC)
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Co-evolution of the atmospheric oxygen and oceanic iron cycle during the Precambrian
Yasuto Watanabe (The University of Tokyo), Eiichi Tajika (The University of Tokyo), Kazumi
Ozaki (Tokyo Institute of Technology)
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Major mass extinctions in the Phanerozoic Eon occurred during abrupt global climate changes.
Relationships between land temperature anomalies and terrestrial animal extinctions, as well as the
difference in response between marine and terrestrial animals to abrupt climate changes in the
Phanerozoic, have not been quantitatively evaluated. My analyses show that the magnitude of major
extinctions in marine invertebrates and that of terrestrial tetrapods correlate well with the coincidental
anomaly of global and habitat surface temperatures during biotic crises, respectively, regardless of the
difference between warming and cooling. These relationships indicate that (i) abrupt changes in climate
and environment relate to the magnitude of mass extinctions and (ii) the future anthropogenic extinction
magnitude will not reach the major mass extinction magnitude when the extinction magnitude parallelly
changes with the global surface temperature anomaly.

Relationship between extinction magnitude and climate change during major marine
and terrestrial animal crises
Kunio Kaiho (Tohoku University)
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I RO e P CIRIE C/ARIR DR EE AL AN NS B E IR HIER N A A= 0302703, HEFEW)
VZUXBARG LA 28 B S0 Ve A XU RN ERER S AV TUVD. B BRICI T S O i E A 3Tl C& 5
TRIEHERE) 27 3 dp D . AHFFETIX IODP Exp. 369 Okl H1.0MZ C40 7V /v DA FMEIZ D
TR LML T2\, C40 77 2 AT AR E TGO T VT /o I RSB 3%\ 1T
HLHD, WAEWNZIZFERO B AR > HEEMRGEY — /L Thd. RWEEZ MWL TR TE5H
WDIG, b EERLOILRFEFNRLLE T ThD. C40 TV D2 REFIH)(CA0:2E)TH A2
R T BT OWE D NSV W R SIS T8, RFEFNAREZ GC/IRMS Tl
TETDERD S BED LB, IREEHE S RANT 58572 OAE2 O J& #ETIXEEME 7 OREGL ) A 56
5. WIS, HAKE~Y—I—L L TOBERNFETOND. @ OII3 R fb i snsic
D, TOAREIEZRODZETHKIREEBOH RN ATRE THD. e A ENZ WG, KEFNL
KA RO DZENTE, IWIERH I~ — I — &L THIR S NS,

Importance of C40 alkenones for Cretaceous paleoceanography in high latitude proto-Indian
Ocean

Takashi Hasegawa (Kanazawa University), Akiko S. Goto (Kanazawa University, Kyoto
University), Yusuke Takagi, Tomonori Kato, Shota Morikawa (Kanazawa University)

[R-4) FELEALBKRBIRED) > —2 10DP Exp.346 U1427 a7 D
TEMAITERRHE RN D
O# EE(EEHNEWE) . &) HH(ERXE). AFH FAALEEXRE). %
H Bs(FEIZXKZE-RRXFE)

H ARSI B3 T DARMARERIL, FIUALIZ T DK IR ZZ 82 L6 709 KB BRBE D 280 Ht
RO BILROZEAC 72 E DR 2T T, DM M A B BSE TE, F1IS, BARDOHRN
Mz 2% T, AFT A AR & OB T 26 7254 kIR O 8 TR &< Rk i
REHI LA D BRARZZE TR TH RERAY721E K HEZR BN T & B 720 B AR BREE O 22 )N B2 4% B 4 2R
L TCEIZESN TN, FHIALUIZI T D H ARMEEREEDZEBIZ OV T, HAYEAHER) & T AT
(ZRo TREMZRBFZE D HED B TETWD A, M EHERE DR 0 T I Z o THEAE - A AR BR BE D B
FRPEC OV TOE B2/ T H 3T TR0, ARE T, SEIHICIBWLT 2013 42
BRERHERL 48 HI 5 E (IODP) TERIS IV EHERI 2 -, 2 55 T8RRI DFER AT D ECR
(Hayashi et al. 2021) IZ DWW THE 2, <A T, BB HTHE Rl A AMBBRIE AT 270kl THD
BRI DR RV T —ZIZOWT, AREFTRB I 72 Convergent Cross Mapping % jits FH L7218 5
FRATAATV fHAEE A ARS8 B & DO RIRBIR OHEE 2772,

Vegetation-ocean linkages based on a pollen record from the IODP site U1427 in the Japan Sea
and the Convergent Cross Mapping

Ryoma Hayashi (Lake Biwa Museum), Takuya Sagawa (Kanazawa University), Tomohisa Irino
(Hokkaido University), Ryuji Tada (Chiba Institute of Technology, The University of Tokyo)
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[R-5] FHBREEETRHMPILBICETI2EMEEDXIEZRNDEIL
OFf #MFE(RREKRE).BH H-—EBEREXE) . RIF BR(ERRKFE)

AER I 38 D R IR T B e B HERE I, AR R SRR OBLIRING | L IO R A ER
BRI INGIC B T 2 E R MR Th D, Frie AL B0 320t T 120 o7
B EHERRY) D — > THY L UI DR AR DR D7 I BREESFHIITFE DX R L THEH I
ik ) 72 HEREN) Cdp D, KNV R S 5 HH 32 LR I, IHR&IEZ (2017) 12 k> THEE( L
ATV RESIVTNDIEN, FEHEDIZE S TRILKE O =0 U-Pb SRE D 22 S 4L, 3
AV IVIE TR G S W REZREERE T AR SN T D, ZOF AV g ORIz 1)
% XRF (X #rE858) 4081 & XRD (X BRIEHT) 0HT12 Lo TL 28O FEE L SRR O B 3B S
Llpolz, ABENITNBIZOWTHE T 5, EWIRS U LG D & A7~ Si0,/ALOs FlZidr m
— VIR AR FL B SR RIAAR EL R BN RN U7 A I BN DAL DIED Y R & 13K
10.8 Ma LAF& @ illite/smectite k. barite, pyrite D22 NN THY | AHEFE I HEMAFED
FRADZ DR INIRESE LI ZEAVRIRE LD,

A Shift in Controlling Factors of Biological Production in the Miocene Nakayama Formation on
Sado Island in Niigata Prefecture

Jumpei Yoshioka (The University of Tokyo), Junichiro Kuroda (The University of Tokyo), Kenji
Matsuzaki (The University of Tokyo)

[R-6] FTEEMBYIREHFZINT-. PFHBARBOREBRLEEELEH
OB HXLUEMKRRE). ZH BAE(FEIXKR).HMU #EGEHKFE)

A AL, Z DR VKRS RV RIBER L2 KO B MU AL O K MER B O A— BB O BR LA
DR REZITTOD, —J7, TR, B AT E VR DN U AL L 1358720
A AWEOUFLEBR BTG AL ST IR DA = XL TEE L TV ZEIVRIRESN TS (Tada, 1991,
Matsuzaki et al., 2018) , K HIRO L)@ D L7 L DR EIZER T A ko B A EHE
FEWNZIZBEE AT EEH S RGN DBV TERY | R NG TIETHEART — VO A FENEDOLE
Do o7 ZEMHE SV TS (Tada, 1991, BIR -, 2017),
2013 AT AL72 IODP 55 346 UHIE Tid. B AVEO/KIRD 58722 2 #im T HFT O HERT 75
HISd, Wi R I AT EEBHERE ) 23 2 Z L3 Blgi STz (Tada et al., 2015) , AWFFETIZ, ZHHD
EATHEE N RONAHEFEY DO L FHAE | a7y B2 —D XRF 27 A¥ v —% T 0.2 mm
DI T LT, ZDRER, Ca R0 S RE DILRDEEN D HERS AL, VAT HEHHEREIFIZ A PE M
R LR IOIRIEDE B N Do T ERIBS LT,
Millennial scale Oceanographic changes of the Japan Sea revealed from Miocene laminated
sediments
Arisa Seki (Shinshu University), Ryuji Tada (Chiba Institute of Technology), Masafumi
Murayama (Kochi University)
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[R-7] KIEEEBRELIUVRBEYDREGIAT—2% AL -FEmREKKRRAZEDHTE
OAx =t (BRI E)N FIA(BWLWXRP) . 2R REEHEXRF).H
EB(MEHKRIRBEEZMEA) . EH HRX(EHKZE). Christine Siddoway (IATK
MW 3L KZ) . Claus—Dieter Hillenbrand (British Antarctic Survey)

FREMEDIESNHREFTHE (K9 533 TTHRT~HKI 2568 HAERNIL, BEREE KGR AN E £ AT
T 2-3C i< (Dutton et al., 2015), REOK IR EVD 72 o 7o Z a5 PRI B MOK IR IZI 0
TR g 3 & T =(Dumitru et al.,2019)E % 2 H30TWD, BEET 2 B1T A FEROK ER O @l fig
BERCBURDOHEE X, BUEETTL CODIRBEA LIS ED KR iR &g i A OO PRIV T B
IR b e b3  BUES £ £ FIE TKIKEMARIC RS 2R D BTN D ABFZE T,
MR HERE Y T DR IE W A TR O AT 24TV OKIR BRI DR E & e WS EE TITH 282 HEL T
FJB ) DHEFGIR Cdo 2 T8 B AR i AR S LN A, TE R AR R D= 7 by 7 3B D RN AR A R {802
BISMZ U s EHTIE, A A ALK Polar Rock Repository (PRR)AMEE LT 5 A &
U British Antarctic Survey (BAS) HEEHEREM LN FIV Y, Pb-Sr [RINZ IR Z 53T L7, 4 72 Nd [RIALAR
E— RS THD BAS HEHZOWTOSHTH DL FETH 5,

Estimation of West Antarctic ice sheet melting area utilizing isotopic data of continental bedrock
and detritus

Miyu Fujimoto (University of Toyama), Keiji Horikawa (University of Toyama), Yoshihiro
Asahara (Nagoya University), Ki-Cheol Shin (RIHN), Masao Iwai (Kochi University), Christine
Siddoway (COLORADO College), Claus-Dieter Hillenbrand (British Antarctic Survey)

[R-8) On the role of lake—climate responses during the Green Sahara Period

6000 years ago

OYuheng Li (The University of Tokyo)1. Kanon Kino (The University of Tokyo),

Alexandre Cauquoin (The University of Tokyo), Taikan Oki (The University of Tokyo)

Compared to today, the Sahara Desert was wetter and greener in the mid-Holocene (MH, 6000 years

ago) with strengthened African monsoons but challengingly reproduced by models. Because lake-climate
responses potentially sustain the Green Sahara, this study reassesses the MH climate response to lake
area changes in northern Africa. For that, we performed lake sensitivity experiments with the MIROCS-
iso climate model based on the latest reconstructed lake maps. We found a positive response of
precipitation and soil moisture in the northwest Sahara region, explained by the strengthened
northwestward transportation of water vapor of inland origin. The modeled precipitation and evaporation
show positive linear relationships with the lake expansion but a negative trend for surface air
temperature. Based on the Budyko aridity index, the climate of the northwest Sahara region shifts from
hyper-arid to arid or semi-arid. Our findings further explain the Green Sahara with lake-climate
responses.
On the role of lake-climate responses during the Green Sahara Period 6000 years ago
Yuheng Li (The University of Tokyo), Kanon Kino (The University of Tokyo), Alexandre
Cauquoin (The University of Tokyo), Taikan Oki (The University of Tokyo)

16



[RO] KHADHTFERT—ILKIEEH T S FIREAF RO ZE
OBlE BAERRKZE).MEH ¥F(ERKF)

KRBT R TR AE LT R KU 0(F o ATT— R A2 27 —(DO)A XML, iy
VIR IR AR K Dt E AT EB 2 DAV TV, I IR EIEEE R O B 7107 B phiREh o
HTIREAEEZZONTWD, ZORHO 7 a2, (DAEKFEEDURE—EK — KD I A
{b.(B1 2 1E Kuniyoshi et al., 2022). (2)Salt Oscillator <A E DK — K& MG ER D 5% (Zhang et al.,
2022) | (3)FF F-ER B B OBV 5228 (Abe-Ouchi et al., in prep.) 2EF X HIVTNDR, ENRED L
F7LIRBLTEINTNDDNFELL D> TR, ZZ TR TIES 7 2RO T 52 L0FELHH
L72 ZAEET /L MIROCAm % T, sl B R 8 OE A F AL BR T LI B DR R A1 T -

720 ZORER, ALFIROBR 7t A(D) &, F BRI S D B -7 2 A(3) D Tl 7 A3 iR 8h & 1]
DA BT DL oz, RFERTIX, ZIVHLDO BRI 0 % 580, AR 55 DO AT RE 5
ZRL, DO IRE DR AR T v 2% #iwm T D,

Thermal effects of the Northern and Southern Hemispheres on millennial-scale climate
variability during glacial periods

Yuta Kuniyoshi (The University of Tokyo), Ayako Abe-Ouchi (The University of Tokyo)

[R-10] BRIRHE/ NEICETH5BEITDODAFHOEEESMERELH
OffE HL(BHKRZF) . FU HKEGMKRE). FiH M (EHMKRZR).FH @[
= (RHEKF)

e R R LA S D0 N OV R HERE ) | ZRL gk ST N BT D BRBEA BN DUV TRGEE T 2
ZEERRELT, /NS DOBBROKTR 9. 7o)l W T, K EIC k> TiIERE2 7 SIS,
XRF core scanner (ITRAX)Z FAV 2 T30 AT . A HE 0T IEA-TIRMS], ARARHIEL y BRA~ZB
IV E 24T > T2, ITRAX 7 =270, H& & C52(Cu, Zn, Ni, Pb, Cd, Cr)23, 1964 475N
ZIRD | JTLRICES TEWIHDE DD THLARTEDK) 2 5 <HYIL Tz, F7z, 1955 AT
OEAREY E(TOC)NEEIML, ZNOD R - ERFN AR S RESEML Tz, ZORHIL, 2K
(Ao DI ES TR e — L 7e, Mn 7 —#05, 1977 D DIF IR E LB EICBIT L&
ZAbND, U EDISNT, HEE LA -CA Y BLE OO BRAREAY 1960 441 b R EL
Higole Bz 65,

Distribution of Heavy Metals and Environmental Changes during the Anthropocene in Seafloor
Cores from Uranouchi Bay, Kochi, Japan

Risa Kotoku (Kochi University), Masafumi Murayama (Kochi University), Kazuno Arai (Kochi
University), Naomi Harada (The University of Tokyo)
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[R-11] REZMBE/RHADEBRA KRB EBRRARLLDTICLD
EREEZEETRIEET
O=K E#T(REAR) . EH ECEFHEFZEHE) . BHF EABHERX
2).HPE L(EERTRETENR .. B —B(ERXZ)

FOKINZ BT DRUEL B ZE 0T 5281, FFROKUELE THIOT-DIZEHE THD. BFH A
DXL, WHFBRE DA A O E U TR R ARG CRLEk T D2 TEDH. B/ AT A
(Mercenaria stimpsoni) 1 ZALTE K FEFERNFEICAERL, BT-WEKE e EHF M H THD. ITHF%E
128D, KFIIENORKICERE L, FmiL 100 L, WKIEOZALERIRG T DHIENREINT
% (Kubota et al., 2017) . —J7, F-# 1 RFr o> & RS OHERY) ThH o M ieE RO ATE DAL
FANEERT D05, BIRFOWKIEOFEH LB 2L OFE LW EREETIIHLTIEZR .

AWFTETIL, B ATA DA DFRD R\ F— 2 &l KIRE B ORI 5Z 21280, [k
MIS 5e, 7, 9 OHHEFEOE/KIEEE LT HIEEZHNELT. {bADFIITERO NREREDOAK
TE, iE)E, BELRE N LB, BLAOBITACRE, & TR, EI R TKRE S E R A
WL BEARITKRT U CRCRBRRT, W38 FNLIAR L 54T 3 O u XRD (Z K DFEMFEMRIT 24T\ Y, DD
W AKIRZFH R LTz, BRR RN EEORIE DREZEIT +0.15%0 L0 F Tdho72(1 o, N = 123).

IHTORER, AREOAS 100 R EOFMEFD, BELDD7e<Et 5 CLL HRWKIRARRERL
T2 ebioTz, HRHRORETEKIEIL 20°CLL T THY, BED TR FEONEKIR (14°C~
27°C) LIZHALMC 72D, 37205, MIS be, 7, 9 O HATE OIR FIIZIT M KBEA 3L, 100
R L QU RTREMED B D.

High temporal resolution paleoclimate reconstruction by growth patterns and stable oxygen
isotope analysis of shells of long-lived bivalve, Mercenaria stimpsoni

Shiono Miki (The University of Tokyo), Kaoru Kubota (JAMSTEC), Rei Nakashima (AIST),
Kazushige Tanabe (The University of Tokyo), Kotaro Shirai (The University of Tokyo)

[R-12] F—LSLKRKRIT7 DEFLLERET L (DF2021) DFEST
OX#E #x(EBMBAERT) . N BZ (EZEMHBIZFT) | Christo Buizert (7
L3> ML K, USA) . Frederic Parrenin (IGE, France) . Anais Orsi(LSCE, France) .
tF ZEXE(ELZBHMBARAR) . FRX B (RIEKRE) . FiE 8F(RILXP)
Precise ice-core chronologies are essential for identifying the timing and duration of polar climatic
changes as well as their phasing with the changes in other parts of the globe. However, existing ice-core
chronologies beyond the last 60 kyr show relatively large disagreements with each other and with U-Th
chronologies of speleothems. Here, we introduce new ice and gas age scales for the Dome Fuji (DF) core
(DF2021) over the last 207 kyr constructed by combining a Bayesian dating model and firn densification
model, constrained by various types of chronological and glaciological information including new
00,/N» age markers, precise synchronization to other high-quality chronologies (volcanic, cosmogenic,
and CHj signals), and high-resolution §'°N of N, (reflecting past firn thickness).
The Dome Fuji ice core DF2021 chronology (0 — 207 kyr BP)
Ikumi Oyabu (NIPR), Kenji Kawamura (NIPR), Christo Buizert (Oregon State University, USA),
Frederic Parrenin (IGE, France), Anais Orsi (LSCE, France), Kyotaro Kitamura (NIPR), Shuiji
Aoki (Tohoku University), Takakiyo Nakazawa (Tohoku University)
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[R-13] HEMICLIERE -SHREMBRITIAN—a RN E T Iceland
Basin TORN— 3 & H|IZEST
O/NH B (EXFRMLEAZER) . James E.T. Channell (7A1)F KZF)
Geomagnetic excursions are paleomagnetic directions outside the range of “normal” secular variation.
The timing of geomagnetic excursions is important to constrain ages of geological archives, and for
timescale construction between long-lived geomagnetic reversals. We have deconvolved u-channel
paleomagnetic records of the Iceland Basin excursion (188 ka) from IODP Site U1302/U1303, originally
measured by Channell (2014) using the superconducting rock magnetometer (SRM) at Univ. Florida,
following the rigorous SRM response measurement protocol of Oda & Xuan (2014). The resolution of
the deconvolved signal is ~4 times higher and resolves more rapidly changing features. Notable features
include virtual geomagnetic poles (VGPs) at high southerly latitudes, implying complete reversal of the
main dipole field, and recovery of geomagnetic paleointensity associated with high southerly VGPs.
Oda, H., & Xuan, C. (2014) G-cubed, 15, 3907-3924.
Channell, J. (2014) G-cubed, 15, 4920-4935.
Increasing the quality and resolution of geomagnetic excursion records from sediments: An
example for Iceland Basin excursion
Hirokuni Oda (AIST), James E.T. Channell (University of Florida)

[R-14] 20— )L—3t&EICLHERIF FLE Mg/Ca 7 HTiE
O#E)Il ER(BEWLXE) . MHEST (BLKE). BRER(EILKXE)

A FLHED Mg/ Ca i, BB O KR LR BAER0 72 BfR 2 7R 3772, iR ORI A28 0
THTaXT LoD, — RIS, A LR Mg/Ca b /KIRIE, 7S/V2 5547 (20-30 fE{EZ ) HAL)
TKIREHEHL TS, 2072, HEFEHERE S 1 em/100 yr F2EOHEREY) (1 cm &) 2354 L H (20~
30 fEA) ZFav SV o3 Hir g ok, 100 RO KRGO D, —T7, 4, ALk L {ERO 5y
P T 258912720, &2 OBR/K IR <o @ AR OBE L - 3R 72 & D /KRB 3ME T T&ED
FOIZ72 5T % (e.g., Rongstad et al, 2013) ; ZO X7 M AL AT 2RI 10 EHETITOSE, 18
1 70 EHAD AT L BT /2 5728, G FFT 700 E{AD Mg/Ca bzt 248035, 1.5ml F =
— 7 WNTRIPAFEATO Ny FUeiE (1 B 24 AAFRE T6E) 13, 28 dE CoMEBIEE > HrotEic
725, T TARMZETIX, 74V H—E A o7 3@ 2 LD 7 v — 2L — % (Klinkhammer et al.,
2004) ZfEMEAL L, MR RIRFLERCE S X578 Mg/ Ca S BTk DG AR T=,

Individual foraminiferal analysis of Mg/Ca based on a flow-through cleaning method
Keiji Horikawa (University of Toyama), Tomone Abe (University of Toyama), Yui Fujimi
(University of Toyama)
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[R-15] BEHBEYMDDANL B DR HEZTDIRERF DA
OFEL HXCEBEMRRMAKSE . /NI RELFCEEAEMAREKE . B FX
CEEMRHFFEEE) . KR BEE(BFERRRAREER)
EROFTEANL LT T o R — b B ThH~A B I3, EmTEENIA Al R E TR SO
{BIRITCGZ BB T 24 K1 Ch D, WD FEEIRERA T ThHDHIENE | WEDIRERL - H D~ L
B % B I AE i R D8RR B A [ M9~ A T LIS BN o TRz, ABFSE T, HERE R O~
B LA £ O AN SR BOFEEE L THIH CE LD ZMGET < Rk 2 e HERE & R IZ~L B
DEBIHT B I ORFE - BRLTE RN I HED TVD, ~A B REIT A NE TREEND
DB LH DD BIL TR FE Theb m\WMEZ R T 28D RS, ~2A B/TOC O [FR
T I O I PERRERERL - L [RICL DI ESH— J77C(0.3—4.6 pumol/mol), HEREATEHAS Tl
1 M1 LA EARV MEZ 7R L72(0.012—0.15 pmol/mol), ZAuE, TOC T B O30
ZEETRMET D, 72720 ~ A B/TOC ITHERETRE & LB I D 35017 Tl LM
BUER T DMEAET HEB 2 DND, HERE Y R OURTFEZRIE OWEM S0 BOMIE NI D% 572
S B REBRAEET DN S B DOIREE 2D,
Factors controlling the distribution of heme B in marine sediments
Yuta Isaji (JAMSTEC), Nanako O. Ogawa (JAMSTEC), Hisami Suga (JAMSTEC), Naohiko
Ohkouchi (JAMSTEC)

[R-16] BHAFHMODERRCIALLILR-HRETHIDRIR
— T DERFH - [URFRIEK
O K(BHEKXE)

HER HAT 7 ARSI AR DA il (P E OB H], B ARDOIERIR) 1, FEICE SRR
TEHAAD T 5-& TR OANEL - TR A RS 205, B ARDOHAHIOE 5 ITIT 663 05 - Bk
HAEA~OMALLV D EEE SO B (RS LS TE, LU E OB HEL 5 it RICIEE
V. BARTHFEEL 6 HALIZIZMEDILTO T, SO RO ZE R (KUEZEBIZRE) 2375 50I2dH 5 Al etk
bivd, HOBEKEDIRERE TdhDHH B ARDOF ISR RN O B2 A AL O s - Eop & i
BHECKIUME K DB 72 ST U TR B OB BRIES LR U7 R CIE, BEAEREA
H DT 2RIV CHLEREE R N R AR AL S OFRHADMES IV ZENFERTTED D3, FriZ 6 HEALAT
BT RARDOEAEJE I O ZBEHRIE D I bILK T DR Th o7z, YIFOPEO EFH]R° HARDEHE
MAEIANS B CHEE RS 2R E L URREZINAL, P> CRREZEHUIAD TR IL, &<
A R AR F ORG K « Fi/ NNC— B L TH Y, FERS B AR I 1T DA il O I AN A fa i~ D
KIS ORI T T2 AT REME R IR L CTUND, TE CIEE O 20 - KUEF AT E R IC O
Thik <5,

Origin of the ancient Ritsu-Ryo system inferred from tree ring oxygen isotope ratios: Its
historical and climatological meanings
Takeshi Nakatsuka (Nagoya University)
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[P-1] #¥kS T LETIL(MIROC-lite) Z ALV=RAER RS IKEIZ AN MED
HERESIRICBITAEFREIREEYMIKILFEIRIR D AZ A
O=l MEGRKKRE).RE EEFGKKXE) . B BERRKZ) . Bk &—
(REKF)

BERBHRE AR MIHER DR g 2RDOKITE DI KB ZE M LA N THYHIER S |, R
AR - 2 N D7l 3 BIE Z o722 HVE RLE ORI SV TNVD. BRI T-2 5UR.
IN=AT A A0 FEEFEIRTEN, BN REKEDPRAPISERTDIL TR R < (ZIEEEL, 2
BEfEA 2 2L R B IRRBA B L C, SEEKURDS 60 BEIZET D HOKIR O IR SR iE~LE
B1oLE20N5. Bk AT DAL LIZAR Y 7 AT T NV W EEFH R DIE, S ERER #&
THOBIRESE T T, KEHZEOMLWELICEVIEE~Z EO KRB PIRATHIETEY
AEFEDHIRL, BRI R IR EOHINE 5 E I ARV RIB I TS, LLIERDIFSE T
I, EYHERICEIRER O L B2 /2 D1FED 3 IRTTRIZRTEBR DRE-C, £ DORFHZITB B
TV, RIFZETIE, iS5 KRET VEMERERET VICH G LIRS AT AET L
MIROC-lite Z JHWNT, JRAERBZIID~Y /7 L AERBRRE A~ MEL O 8 IR 28 KB A AR L 7= JUfiE 5
BRadTo. 2L C, BiRERE TR OMEIEER, BLOZOAEMMERIL IR ~D BT O T
ka2,

Investigation of ocean circulation and biogeochemical cycle under super greenhouse climate
after Neoproterozoic snowball Earth using an Earth system model MIROC-lite

Yuki Mikawa (University of Tsukuba), Mariko Harada (University of Tsukuba), Akira Oka (The
University of Tokyo), Eiichi Tajika (The University of Tokyo)

[P-2] $TERKD CO,BTICHTHBERRBIRDOFZE
OWAX WR(EREKZF).FE FF (REKZE). Chan Wing-Le (BRIRKZE) | /M
RE(FLUXE)

FrAERYIDBEALEIZONT TR 1000ppm D COL D DI 53 1E K BIEBIOK T IZ LD Hi3)
HD CO, HARDIK T &, B2 A Ao RIbIZED CO, BRENEIZH G L TNHEEZHILTND,
— 77 BIALEREB I LD M KRR T oM IR ER O ZAL D H AR D CO, K TITH 2D E &Y
IRECEIT AT B RS TR, AR TIIRIRET AT 7T AR ENE R T V2 e
BAEFRERDND | RUARZACI MR IR SRR B DR EN DB EN D CO MR TIC G R D5 BaHEE LT,
BIE AU SEER Tld Eocene FEBRELE~TREA CO. 23559 210ppm 1K L, KAEZAGICPEDFIE IR R G
BROZEBEFHERD COR TIZRELF LG L TWDIEN RSN, KK FIZFED CO. VAR DI
I FEIZF 5K 150ppm)L7=—J7 | MEDR R DS EN IR ERY Tdho72, Eocene FERTIX I K
PECIRIE AR TE RS TIY, TRIEIEBR 1T BUE KU TR RES Lo TWais, MHERIRO KL
BN RESEDLLRD ST ZENRE THHEE 2 DIVD, TR TITBBTEERDOEENIZ DN THIEN T
HTETHD,

The role of ocean carbon cycle in Cenozoic CO, drawdown
Akitomo Yamamoto (The University of Tokyo), Ayako Abe-Ouchi (The University of Tokyo),
Chan Wing-Le (The University of Tokyo), Hidetaka Kobayashi (University of Toyama)
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[P-3] BXEIMAMNLIFONT-IBE 150 HEMIZES
HBRYITEOFER T — LA
OAE #AULEBEXRR).B ALEMXE). =K 8(REXFE). 2H
BB (FEIEXKE)

H AV O 3@ PEVEHEREIE 0.1-1 m R — /L DRSO IR L TR ST D, Z D2
KEBLOET T EE A=V BB E KL TWDT2 . H AR SR TR FIR &L T
*fEEATRE T D, IODP Exp.346 123V THELAL K 6 MU CHRONI-HER = 71X, £
ZNOBFNENMEFES IV TND, b7 [T AR ERNTE R S L7 i (8 A3 25 150
TR Rk, wFbSuvi- il THBEOFRET VBRI A iEE /e o7, H A
HEFREW % RO DG A8 DY B TH A — )L TRV IR 98, D13, Dansgaard-Oecshger X2 h®D
HEDK NSRS T 2T V7 HE A= OIFEEHIZHT DB 2 b, BEL 6 HSDIFE A TR
RATRE T D, £ TH & 1E U424 (K% 2808 m) , U1425 (K 1909 m) . U1426 (K% 903 m) D
3 HLR TR SN D B CORE g Xt 2T o7, ZAUCID AR T Ty 7 ZADTRE 5342 T
AT — /T IE L, KRR R B AR A E &L OBRATFEMICRET TEL IR L
DIFRFS D,

Correlation of dark-light cycle among three sites in the Japan Sea for the last 1.5 Myr by
millennial-scale precision

Tomohisa Irino (Hokkaido University), Arisa Seki (Shinshu University), Kazu Mitake (The
University of Tokyo), Ryuji Tada (Chiba Institute of Technology)

(P-4) F#EMBFLB Pulleniatina BE B REILDBRFRLY—ILELTOERE
OfEN L (£RKRF)HE =DH(RIRKP) . AR BT GEERILIKXE).
ARE Fx(BEiLMPEYE)

FlEMEA FLH Pulleniatina J&DBVAEMRRIXIZZ 2 TR BZERTHHH, WIE2T HCIEE ST
LB OFNEGRRRICZE S TEILT D, KFFFEEA L RFED IR T 2 — DEILE T
VL ELCO RBEME DSBSV CE T2, Pulleniatina JEI R TENER S THHT- OB EI= T Ot |
HHERHEE (ORI S, HERDR EE DRV HER = 7 DA 08 Y — v L Tlifs S LD, L
L. &BEF DRSO WDTIEEEMIC RS TV,

HHR B RO~ =B B OB AR 217 KR99-12 PCO5 & PCO4 [Z-DW\ T, FRlEtEA fLHR
Globigerinoides ruber (sensu stricto) DERE & 32 [FINARIHT 21TV, PaEb BV KD TODP Site
U1488 Xt a1T o712, ED LT\ Pulleniatina J&DEZ I ORI LEA R NOFEREH DN
L7z, EDORERIZIATIEOHE LR — T DL DD, FAIL T R0NE— AT E D DEOH RS
iz, BEFMEAITEFY — L THERTHLM, AR NI LD ETNEISEN D HH LN
RSV,

Revisiting the coiling directions of planktonic foraminifera genus Pulleniatina as a tool for
stratigraphic correlation

Takuya Sagawa (Kanazawa University), Misaki Urakami (Kanazawa University), Shungo
Kawagata (Yokohama National University), Yoshimi Kubota (National Museum of Nature and
Science)
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[P-5) Rhizosolenia dubia: a 100—year—old mystery partially solved
ORichard Jordan (LU K2E) . BaIER K (LLFEEKZE)

Pseudopyxilla dubia has been observed by many diatomists over the last 100 or more. However, on two
separate occasions a valve of P. dubia was seen attached to a rhizosolenioid valve — hence its subsequent
transfer to Rhizosolenia. Both examples were seen in samples from Mors (Jutland) using the light
microscope. We have observed hundreds of specimens of both valve types, but have never witnessed a
combination frustule. LM and SEM observations reveal that the rhizosolenioid valve is actually an
undescribed Proboscia species, bearing claspers, an extensive longitudinal slit, and an incredibly long
middle spinula. On the other hand, P. dubia is clearly a resting spore. However, it seems unlikely that these
two distinct forms are part of the same life cycle, and yet these combination frustules remain enigmatic.
Rhizosolenia dubia: a 100-year-old mystery partially solved
Richard Jordan (Yamagata University), Kenta Abe (Yamagata University)

[P-6] Evolution of the Corethrales
ORIER X (IUFZKZ) . Richard Jordan (U2 K%)

Until recently, the enigmatic marine diatom genus Corethron had no known living or fossil relatives.
However, following the discovery of Praccorethron and reinvestigation of Micrampulla, both from Late
Cretaceous sediments, we now know that this ancient lineage has always possessed a set of key
morphological features; heterovalvate frustules, domed valves, and articulated spines in sockets. In
addition, all the genera lack rimoportulae. With the finding of two more species of Praecorethron and
another new genus in Eocene sediments, the evolutionary trends within the Corethrales have become much
clearer. Furthermore, the presence of similar forms in the same samples, albeit with fixed spines and
heavier silicified valves, strongly suggest that these earlier genera had resting stages with an ecology
different to that of modern Corethron.

Evolution of the Corethrales
Kenta Abe (Yamagata University), Richard Jordan (Yamagata University)
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[P-7] A—R U T7EBEHRAT—LBRATIEAIERSN-BHEL-SE=HER
DA RZ) LRMIABRFEBEKETRBAM
OKXKH BRCRRKE), £EH FH—B (REKZ). Maria Luisa G. Tejada (BiFBI5E
BHFHEFE) . Exp.369 Science Party
#6600 5 4RI A BLFC—h 5 —ACBE AU (K-Pg BE A TIX, HIBKIS/NRARDEZRL , 2k
EAG T B 75%0 D/EMFENHEIRL 2L S 1D, RS HID K-Pg S g TP T AfFESh
%A AT DRENTBO DI, RIKEEOEILD— DL/ ->TWD, F-HERITLRE D UEDTH
LA ZIT L(Os)D RN ELOAR T | FEAE 220 KRB LGB 2 7R 3 ftE L 70 D, ANFZE Tl
2017 A =AY T BT D AT — L4 THHIZ 4172 IODP Exp. 369 D=7 #2770 %
Co 2OV ANIZL—F —OIRERFERITALE L TRY, ZOIO72BE A DY) 2D E e fm & 12<
VW D K-Pg 7 — 213 F 720720, 227 20em f:(K-Pg 5254 7ij#% ClE 10cm f3) O E CHRIEL
TelZ A AIRE T LA TE R TR ESZ K-Pg S E Os [RINARL DB DA A7 B—F LTz,
Fo, AMFFED Os FNAREDOEE) 2 — A%, T 2 KINEER YA MEPAZ DAY NAR Y D Kk
TEENS Sk L TS ATREME D =< Os OEHETRIZ DWW TESLITHFT T2 % E R H D,
Osmium isotope stratigraphy and platinum group elements composition at the Cretaceous-
Paleogene boundary on the Mentelle Basin off the southwest coast of Australia
Hayu Ota (The University of Tokyo), Junichiro kuroda (The University of Tokyo), Maria Luisa G.
Tejada (JAMSTEC), Exp.369 Science Party

[P-8] HFHNL—F—RRATLZRW:-"0 BEEEEAEF LD
AV T UB R EROHIREET
OEAR BHCEEMRFEREEE) . IRF = CEFEARARER)

PR B O W& [FINAR L3RR BR 2 f 720 | WBRIEZ1E T L7203 5720 OB ERIEIELL THR
B0 By Tl e L BICh /oo THWSILTE 2, ZIETOHFETIL 0 & 0 OFFFEH( 6 PO)A3
FITHOWBIVTEEDS, it TIEFEEIRIC 1T D iz iR L LT "0 OFEEEE A ER ST
%o TERD RIEHL O FNAR T E &2 B TRIEMTON TEn, BEESHTIETIE
BRI ZBABIRBOT AV MRS 2 BEL THIE § 22 LIFABERNC TERUW 2D | FHEED/NS
WO DIFFE L DRE T B MR B ERATO M E RN Do T, CT T, Halt T2 MlEFiEEL T
HIRIMN —H — 43 E(TILDAS) A3 E H ST 2, TILDAS 2 FIW2IE Tl RiE D 43 NI E)
VZEEIR 2 [ A DY R A2 3T WO EE NS E R FRINAR L 2 5 R 35720 B E ot ClTIAEE
T EDBFEILT AY MR G ENDFENARDIFAE LS B G TR D2 ED KD, AAFFET
1. TILDAS & HV /2 "0 OAFLEEL B H O LWHE FIEDO I OREBIZ DWW TIREE T 5,
Development of an analytical method for '7O-excess using a tunable mid-infrared laser
absorption spectroscopy system
Aki Sakuma (JAMSTEC), Saburo Sakai (JAMSTEC)
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(P-9] EFHHAEAICEH TSI KFEFED KEEKKRARE
OF ZHA(MMKE) . ZFE RIEFENMNKE) . K RIV(AUINKE) . K EX
(FLKZE)

ST AT C R DI =T N AT — VO KAEE BN T HUTHED RBDKR D ZALITLL 537> T
720N, Hayashi et al. (2020)1%, 7 A AZ R S A —4 —RUZ7 N CHIS - IODP Site U314 =7
B AT L . REDKIRFREEIZFED Ice rafted debris(IRD)DFE LM, FE 3R RN AR AT —(MIS)
G4, G2, 104 JKHITIZ 1 BT DFFEL, MIS100 K TIEE T IR TR L L & TV o2& A #
LTS, AWFFETIR, FIRCE(U1314) &2 VW CECT AR AN BLAL 72 BT eI (MIS 95 LLE)
RO R AR 2 i i G T 5728012 IRD DFHRE X AR IEIHT(XRD) /3412 200 4 & T17-
2o ZORER MIS 95, 94, 93 TIX IRD (ZEFRI N2 >72A3, MIS 92, 91, 90 Tid [RD 23RS
Ao, I MIS92 Tl 4 [\l MIS91 Tl 2 [EI D KEKIK FEEA R bOFEIEDR REE 1172, XRD 4347
D R TiE, IRD OHINEFFIL THZE, B, ERE fRea 0N RSy, dbkon—1»
HARKIRD A RS HR e~ A NI ISR oTz,

The collapse of continental ice sheets in the North Atlantic during the early Pleistocene
Saran Lee (Kyushu University), Yoshihiro Kuwahara (Kyushu University), Tatsuya Hayashi
(Kyushu University), Masao Ohno (Kyushu University)

[P-10] BEDEREHERADOTUEDENEITHEHIBDZE
OfEA KXEB(RRKAZE).FE FEF(ERKZE). Wing-Le Chan(RRKXZF). KA
REX (RIEKF)

R OHERIZ T A AR 2R &0 ffko fad U &[SI A EREGIZIEME TRE COp R LA
B T-HRNBGFEL TWEZ &350y > TWA (Foster et al., 2017), F£7-. HMA L i
LT, MALREAR OWA, AKIER OB, TSR OB 7R &N VB PR ZRGEIL) & i S
I TW5 (e.g., Zhang et al., 2019), Z DX 9 RiBEDREHOKE & BIERE L ORED
EWZ R L THM L, fTPROXBEECDOBREZIT O 2 ENEETH D, —H T, AWML
B EOH WM TIR, REEERESCIIEHE & W o 7o B L IIRES R > TV D
Tedh . HRFOKUGOHVE P 7R REIL A BRAE L CTRER PRI~ ORI 215 5 721213, K& C0: iR
FETZ Tl B OREIZH NS T H2MERH H, £ 2T, AW TIE, KM
AREEET L (MIROCAM) & FAWC, BUR AR EDREHOSHEEE Y I 2 L—ra v &21T o
Too HEIT. KK CORECHIBRBLEE RN FERO S N COERMZ T 25 Z &L T, @BED
TR O BN BAR & OISR SR, MEEER OEWVICED X 5 RZF 2RI LTV D
DS NNTT D,

The role of paleogeography in differences between past warm periods and modern climates
Taro Higuchi (The University of Tokyo), Ayako Abe-Ouchi (The University of Tokyo),Wing-Le
Chan (The University of Tokyo), Ryouta O'ishi (The University of Tokyo)
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[(P-11] =474 —HRAX B CTIZKEREEAFTARARDOIRREC NS
OXKTF — (BEiFZIEWER)

~Arn7 #—AA X # CT (Computed Tomography) & AV \ZHFFEFIEIL, MOl BT D8
LWAHAL - FHAIFED— D THD. KO EA A L BITEHE R N E 2 £ TR, kDN
O RERZEIXTEG) T BN EIR TITONAD N — K ThoTe. ~A7a74+— A X CT O
Bl O EAROm LiX, 260N EHEELIFME CHIE T 224 REE L. LnL, FEEE
DIFFEIZIBNTIE, ZOFEIIRIZEMI) - EH NS OREELEL TV, AL TIE, ~(7m
TH—HA X #f CT ITEDHE, 3 WICFHAIFHEIZOWT, KEEAF LB E Ot A TR RF
(21T D5k # ORIE R OCFERZ RO T 5. E72, EEROMIREBIZFHEITL, ~A7a74—H A
X#t CT AN RAEAA AL RO ARBOHIESCERGEMENTICE DI FHF S L TWDD, SHIZAHE
D CT WFEDREFIZOVWTHELTD.
Microfocus X-ray CT for the Study of Large Benthic Foraminifera: Present and Future
Shunichi Kinoshita (National Museum of Nature and Science)

[P-12] REARSIEREHZONGEZEELEZARBREDREANTOEILRIEHIHRE
O#EH L (BHEXRR). AN KA (BHEXE) .M B(RHEXE). %8
BwA (RIEKXF)
ZIVET AR TIIELNR > Te R D @R o ffRe O i 7 — 2 O 5% B 5L CL I
N THEI A DR =V 7 a7 il zik 7o, AR TIE, EHI O T- L1807z 7 3B OB 22
HT D, BIUEETICMHIEA RS KR SIZIBWTIRHIZEE 2 RIEME L7, AR CTIX, TiiEHb
B TEN 11 237, RS CIEET 4 2 T CHEEIWEREZAT V) SR A = 7 3R 215 72, Wrisey - SR T
IR T AR LD E, Tr— A= 3o - AR T2 A Tl RURIE JCIZE L TVH e
BiFFESIZH A RO T FRHT OW TR EAMEL  Jefg L A 272> TR, KUEE ThF7EIZiX
HWS7RWERENCH T, VAAR—=Z DN T, 2 D FTCIREI LR 3, 73R g A gl /e~
W3 B — HFIFRUBEE JCITE L TW D E oD 4 EEOSEF A Th o7, R ORUBHIR KR
B DA% CHBISNIZEE 126 cm OaT 3B CTHY, HEERR S D7 KUBEE TTITE L T2
D, B DIEES /L L T e, BIFE, ZSO8EFL A 27 O RITALERZ D | A
E | 2 E RNAR LI E A D TN,
A report of speleothems drilling in a cave for obtaining long-term paleoclimatic records,
Okinawa, Japan
Ryu Uemura (Nagoya University), Yuta Arimura (Nagoya University), Osamu Abe (Nagoya
Univ.), Ryuji Asami (Tohoku University)
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