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Highly precise depth control method for precise correlation of paleoclimate records
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Variability of elemental carbon input to the Lake Suigetsu sediments during the last
15,000 years
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Transfer function from sand content to paleo water depth of Lake Biwa
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Lake-level change history based on sand content of drilled core during the last 60ka in
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Depth variation of diatom assemblages in surface sediments off estuary of Echi River ,
Lake Biwa
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The formation process of the precipitation type lamina and the estimation of
paleo-precipitation in the coastal lagoon
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Pleistocene deep-sea ostracodes at IODP Site U1426 and their implication for
paleoenvironments
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In the Sea of Japan, the Quaternary glacial-interglacial climate changes have affected deep ocean
floor environments as well as coastal environments and biota [e.g., Kitamura and Kimoto, 2006,
Palaeogeogra., Palaeoclim., Palaeoeco., 236: 355-366; Watanabe et al., 2007, Palaeogeogra.,
Palaeoclim., Palaeoeco., 247, 50 -64]. Little is known about the Pleistocene deep-sea ostracodes
and their response to environmental changes. We present Pleistocene ostracodes at IODP Site U1426
(37°2.00°N, 134°48.00°E; 903 m water depth). Twenty-one taxa were obtained from 87 Pleistocene
(2.0-1.2 Ma) sediments of the interval between 123.50 and 218.14 mcd. Ostracodes occur from
sediment samples with L* values of more than 33. Benthic ostracode accumulation rates (BOARs)
exhibit less than 14 ind/cm’/kyr. At 180 mcd, BOARs show a change: BOARs indicates maxima of
0.6-4.2 ind/cmz/kyr above 180 mcd (~1.7Ma), whereas BOARs show maxima of 1.7-14 ind/cmz/kyr below
180 mcd. Acanthocythereis dunelmensis, Krithe antiswanensis, Krithe hemideclivata, Krithe reversa

, and Robertsonites tabukii are found ubiquitously. The ostracode fauna indicates oxic condition,
alternation of export productivity, and possibly warm water-mass. Generally ostracodes are
sensitive to oxygen contents. Their population vanishes in condition with oxygen contents of less
than 0.4 ml/1 0,[Dingle, 1995, Mar. Geol., 122, 207-225]. We infer that the sediments with high L*
values (>33) were deposited at oxic condition (> 0.4 ml/1 0,). Because BOARs are influenced by
export productivity [Yasuhara et al., 2012, Paleobiol., 38, 162-179], the change in BOAR at 180 mcd
suggests alternation of export productivity. According to Kitamura (2009, J. Quat. Sci. 24, 880-
889), who discuss the surface and intermediate water-masses during the Pleistocene, the flow of the
Tsushima current was intensified after 1.7 Ma. The change in surface water-mass probably made
effects on surface productivity and benthic ostracodes. R. tabukii [= R. reticuliforma of Ozawa,
2003, Paleontol. Res., 7, 257-274], that lives in seafloor environments with water depth of 150-250
m and temperature of 2-5°C, indicates a warmer water-mass that the modern intermediate water with
0-1°C temperature.
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Reconstruction of paleoceanographic environment using planktonic foraminifera fossils from
the Mera Formation of the Chikura Group distributed in the southern most part of the Boso
Peninsula
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High-resolution continuous lithostratigraphy of middle to upper Miocene in Yurihonjo,
Akita
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The middle to late Miocene is the time of global cooling. According to Lear et al. (2000), who
reconstructed changes in the volume of ice sheets during the past 50 My, expansion of the ice
sheets occurred in three steps during Cenozoic, and the second step approximately at 14 Ma was
significant one due to the growth of the east Antarctic ice sheet.

During the middle Miocene, the east Antarctic ice sheet expanded and stabilized, which probably
caused the change in global deepwater circulation pattern. Simultaneously, the organic carbon-rich
siliceous sediments including the Monterey Formation and the Onnagawa Formation started widely
accumulating in the coastal area of the Pacific Rim region. Deposition of these organic carbon-rich
sediments might have drawn down the atmospheric C0,, thus acting as a positive feedback to
accelerate global cooling. These sediments are also known as a petroleum source rock. Thus it is
important to study the origin and nature of these sediments as well as the timing and extent of
their deposition.

In the process of expansion of Antarctic ice sheet and global cooling during the Middle Miocene,
orbital-scale changes in 60 have been amplified and associated with switches between dominance of
100 ky cycles and 41 ky cycles (e.g. Holbourn et al., 2007), suggesting instability of the climate
system. Tada (1991) reported the occurrence of centimeter-scale black-white banding observed in the
siliceous rocks of the Onnagawa Formation, which he interpreted as reflecting millennial-scale
changes in paleoceanography that could have been related to instability of the climate system.
Thus, it is important to study the origin and variability in the composition and texture of the
Onnagawa and the overlying Funakawa formations. To study the orbital to millennial-scale
variabilities in the Onnagawa and Funakawa Formations and their temporal changes during the middle
to late Miocene, it is critical to reconstruct a continuous sequence of the Onnagawa and Funakawa
formations.

To accomplish this objective, we established a nearly continuous sequence of the Onnagawa and
Funakawa formations with 1 ky-scale resolution. The research was conducted on the Kubota-river
north route in Yurihonjo city, Akita, on which parts of the sequence of the Onnagawa and Funakawa
formations are exposed repeatedly. The result are integrated with columnar sections constructed at
the Ushigoe and the Yagiyama routes 11 km to the southwest of the studied area by Kurokawa
(2015MS). A composite columnar section is constructed, which revealed the occurrence of the
black-white banding intervals and termination of the siliceous sediments deposition (the
Onnagawa/Funakawa boundary). We also extracted microfossils from the sequences to develop the
better age model. The result will be presented at the meeting.
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Paleoenvironmental records in sclerosponges from the Ryukyu Islands, Japan
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Sclerosponges, living in dark environments of tropical to subtropical shallow oceans, precipitate
calcium carbonate skeleton with growth bands. They grow slowly at an approximate rate of <1 mm/year
unlike corals (~1 cm/year) but can be so long-lived for several decades to hundred of years like
corals. Skeletal oxygen isotopic ratios reflect variations in sea surface temperature and seawater
with the latter being closely related to salinity reflecting the precipitation-evaporation balance
at the sea surface and changes in water mass transport. In contrast to zooxanthellate corals, which
occasionally show positive correlations between skeletal oxygen and carbon isotopic ratios, there
do not exist vital effects in the secretion of sclerosponge skeleton. Previous studies showed
significant decrease trends in the carbon isotope records of sclerosponges and corals toward the
present, which is probably a result of isotopically-light carbon dioxide had been added into the
atmosphere/ocean from fossil fuel burning. Therefore, sclerosponges are shown to provide annually
resolved time series of proxy records of the ocean environments since the Industrial Revolution.
However, longer (>10@ year) proxy records from sclerosponges were derived only from material
examined from the Atlantic Ocean. Here we present oxygen and carbon isotope records from
sclerosponges collected from Kume-jima, Okinawa-jima, and Miyako-jima, the Ryukyu Islands in the
North Pacific. Soft X-ray images showed highly developed skeletal growth bands with >10@ high/low
density layers. The secular changes in carbon isotopic composition of the sclerosponges were
consistent with previously reported data from the Atlantic and the Pacific corals and
sclerosponges. The long-term oxygen isotopic trends of the samples are characterized by slight
depletions throughout their living periods, indicative of an overall trend toward warmer ocean
environment around the Ryukyu Islands. Our sclerosponge-based estimates of the sea surface
temperature and salinity may document thermal and hydrologic variations in the Ryukyu Islands,
furthering a better understanding of northwestern tropical-subtropical Pacific climate change for
the last several centuries in conjunction with coral-based long proxy records.
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paleocean, the Ryukyu Islands
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Assessing of variation of the Indonesian throughflow using a coral core collected from
Seribu Island, Indonesia.
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YRR TZBEBICERATEDS T Y REABHDS T Y RIXI BB (Indonesian throughflow :

ITF) MAENTUVD, COFNEF. XFBE- YV REROR - KZEZ X, TIL-—=3/fFHRE (ENSO) &
VWO TERBIRRICEEZRIEFLU TV DAEENRD D, Flc. COBEICIFEY X—VICHIL LU eRBRNAEE
I3, EIC1B~3HOIABEEY X—YOREICIE. BEATORERNI v+ DEHNS VDY IVEBIERREEEAN EBEZE
E - BESOREBKEES. VHVTIVBIREREICH TRITFOEZEEFIRT M. COXDIHETE T HEIE
37K freshwater plug” EMEENTULD, RIS, MEREYX—VOBICIE. BRAZFORERNVYHVvTILE
IRREBMN S “ freshwater plug" ZEXDER<S 126, Y H W IVEBIRRESH (T B ITFOEE M freshwater plug”(C K
DIIHEIIND C EFEV CDK DM freshwater plug’ DEFHI. AFBEHNS 1V RFERBADBEZEEL X
Bz, PITEIR—=UX1 Y RES1R—IVICFEL TLDAEEMNEREINTL\S[Gordon et al.,
2003], ZC CTAMFERTI(E. “freshwater plug" DFEEZ(TDI v TBTHRELEY YICDUVT. Z0OEK
ROBRBIEZER D ESITL. 1982-2003F X TH20ERDBAREBRSNEBRELBTLUIE, AREEKXTIE. DY
VIBKRICE D CEFRIBETTE "freshwater plug’ PITFOZEFHIC DV TERETS,
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Coupled oxygen isotope records of inclusion water and carbonate from a stalagmite in
Hoshino Cave, Okinawa
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RICKENSIREDORPKHERICHFT TORKEKEEG. MEKBETORFLMUREFNRR . > ERMIS5NT
Wd, LA L. BRICEVTIE. BREERER DBEBOKIZZE T —F(FRSNTUL D, AAKRTIE. EX
HHTEAEMROKMREHNZEESNCT B, MARE CHENINCGEOREIEBYERBHILD
LOBEHAL DR ET o> IE. REORAITEYNIBENDFEFKOEE - KEREBMIALEFREL TLIIBEE
M%< BEOKBERPRBEESFZETARELHLVWIOFE UL TEETH D,

AR, HBEEARENEFHRICHSUVT, BNABRIEORICITSNCRBEMEALZ(HN, £K
164mm), HSN2ODU-ThEEAK(3#713000-21000F "I TH D EiMICKRE L TUV\z, ERHE. 2-3mmREkE THIkT

L. "EIEMORMELLRIEICAVE, BIEE. AEEEEETRRL. Bt U RKOBMALZE F v E
Ta4—YI VI HDHEH(RDS) TRIE T DFFEZALZ, RIEREE Uemura et al. (GCA, 2016) &MU
TH3M., HWEREEEFHEINTULS, AEDER. BEDOEKKREIRET—THD. 2-3miENTZBNORET
1B EDERD oz, BKE(G. REMEORBREEEKRCEENRSD. BBOED CHREIBYNZE
ELTLWBIERDH e, RABEYMERBHILY D LOBERMALLORENOIEREEE <. REHILI D L
DEZRMALLIEIRBEBKEDHANEEEZ(T TV EETRELTUS,

Keywords: speleothem, stalagmite, isotope, fluid inclusion

©2016. Japan Geoscience Union. A1l Right Reserved. - MIS17-P12 -



MIS17-P13 HAMERSER S EA2016EAS

RROREERVZTHIEOREIBEYHROEE - KEENED T
Oxygen and hydrogen isotope analyses of fluid inclusions in Holocene stalagmite from
Niigata prefecture
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B7IT7DRIRG. BT ITPEZBEIYX—2 (EAIM) ([CKSIEEIND, =iO. FBEOTHIECHITDRK
NIV D LOBERRZERMALLZENEROFEARGBEHNSESMNCEDZ (Sone et al., 2013), ANIAFE
TlE. RIEBEYHOKDOEER EKKRRMVALLEREL.. BEDBKBEMALZEDETTZIT DIz, SEHIET
REEROEAROAEE (FG1) ZAVL, AEOREIEYHOKOBMIEALE. FiEATEVIHLEE
(Uemura et al., 2016) ZHRE UIEEFEAUC, FOTNDZKRFELS (F0.006 wt.%) . —BHILRBD
BKEDIODDIUT TH DIz BKEND.005 wt.SLIED. 4,000-8,000FBINSHEHE DU\ THRITE

Tofte REAILYDLEFTADS0NRMICIE. EOBEARG e, Chld. REDILY D LD P0EENTE
TAKDPOEEFERRL TULBEVSHERDBRNAEL W EEREZLTUL S,

F—OU—F EHA. AE. REEZEY. REBMIF

Keywords: Speleothem, stalagmite, fluid inclusion, stable isotope
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cave air monitoring and oxygen isotopic variation in drip water at Inazumi Cave, Oita,
Japan
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Variation in oxygen isotopic ratios of stalagmite has been used as useful proxy for reconstruction
of rainfall amount and pattern since drip water forming the stalagmite is originated from meteoric
water. The original value of isotopic ratios in the drip water is controlled by the meteoric water,
however, the final isotopic composition of the drip water is determined by in-cave processes such
as evaporation and C0, degassing. Therefore, it is important to understand how the initial 50 of
the drip water is changed by the in-cave processes before it is imprinted in the stalagmite.

Here, we conducted 3 days and 2 nights cave air monitoring and sampling the drip water at Inazumi
Cave, Oita, Japan from February to December, 2014. For the cave air monitoring, cave air
temperature, relative humidity and cave air (0, were measured. For sampling the drip water, the
drip water before and after hitting on the handrails was collected in daytime and midnight during
the monitoring periods. The meteoric water was sampled outside and near Inazumi Cave monthly. 60
and 6D were measured for both the drip water and the meteoric water and HCO,” was measured for the
drip water.

As a result, while the cave air temperature and relative humidity were stable through a whole
year, the cave air (0, showed distinct seasonal variation, indicating that the cave air (0, might
be the key to control both (0, degassing and kinetic fractionation of 6'%0 of the drip water. While
HCO,  showed seasonal and sequential variation as the cave air (O, was lowered, 60 and 6D did not
show, indicating that (0, degassing does not strongly affect 6'°0 of the drip water as kinetic
fractionation or that (0, hydroxylation and hydration might dominate in the drip water to maintain
isotopic equilibrium.

6'%0 and 6D of the drip water was plotted on or close to meteoric water line made by the meteoric
water sampled around Inazumi Cave, indicating that the drip water is originated from the meteoric
water around Inazumi Cave and evaporation does not affect 6'°0 and 6D of the drip water. Plus, §'0
and 6D of the meteoric water showed wider variation (-4.69~-13.23%, -23.12~-101.51%, respectively)
than the ones of the drip water (-7.8~-8.41%, -54.28~-57.08%, respectively), indicating that the
meteoric water is mixed well in host carbonate rock and homogenized drip water is produced. The
mean value of 60 and 6D of the drip water was the closest to the one of MJJASO (from May to
October) of precipitation, indicating that the 60 and 6D of the drip water might be controlled by
summer season precipitation, which dominates approximately 80% precipitation amount out of all
precipitation around Inazumi Cave.

CaC0; farming is now in progress at Inazumi Cave and 6'°0 of precipitated CaC0; and the feeding
water will be compared hereafter to check if isotopic equilibrium is maintained between them or
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Keywords: stalagmite, 8D and 6180, paleoclimatology, drip water, meteoric water, isotopic
equilibrium
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Centurial-scale cycle observed in oxygen isotope of Holocene stalagmites from central Gifu
Prefecture, Japan
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A% DEZRRNMALL SRR RS T OREKDOEMELEORBNZ{LE RIRL TVE T —IXNZL, CNETO
M EOMRISARINSTOREERRAMEN T ITEY X —VDOBBEERML TVBSERLTER (Shen et
al., 2010; Sone et al., 2013), FA/z5(3, IRBRFEE LT TRE LZ2ADEB DU-ThER & BRRFERE
LOAERBRERET 5. TCICHEBLFREERBLIZOTRET 5, AEOTO2MDSIRS.3 cme0TO3D
15.3cmDEBD M A/A—T B2 kah\511 kaDIERISEERENIALL(CTORIN EDIBRZE R I, BROEEREEE
F—RETHD, IRT SIVEHTHESINIZH650FDEM IR REN SBRINZAGEBOERERS
I3, < DEHAMKEI/IKEFOHRREIRY E DEEM(CRBE SN ERMRBORST EE€E S, AEDEEREIA
b XK EE DA DBIREBE SN S EAHICERRRMUALLME LD EZERT, LIZARDT, BLEAE
DERENALLIEERIETIIELS, BKOBRAMALLOEILICKRHSNBIES S, BEERE L TKIBEMH
TERE UTeMKOEMIELERF(CBEV OV SHEBLEEMHRETR Y. CNEARBHSDEDKETEMNH
B3 (CABHICHEELL 1) —DRIMREZ(TIRLHTH S5, 0S5, AERISERFNIALLHYE
ROBKDREDBEGORIETHBSEEX SN, ENEERM(CENL, AERMUALEBETIES. FRD
FHE=ERXEHDTHEERICERENS, COBPENEHSIVLEL EEVT Y A—RU 7 IITENSDAH
TN,

Shen, C.-C., Kano, A., Hori, M., Lin, K., Chiu, T.-C. and Burr, G.B. (2010) East Asian monsoon
evolution and reconciliation of climate records from Japan and Greenland during the last
deglaciation. Quaternary Science Reviews, 29, 3327-3335.

Sone, T., Kano, A., Okumura, T., Kashiwagi, K., Hori, M., Jiang, X., Shen, C.-C. (2013) Holocene
stalagmite oxygen isotopic record from the Japan Sea side of the Japanese Islands, as a new proxy
of the East Asian winter monsoon. Quaternary Science Reviews, 75, 150-160.

F—O—F  BE. STt BERE

Keywords: stalagmite, Holocene, oxygen isotope
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On the possibility of tree-ring 60 in Java, Indonesia for paleoclimate proxy
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The Indonesian region plays a key role in global climate system because active convection in this
region is considered as a heat and moisture source which drives global circulation. Although 6'°0
in tree-ring has been used to reconstruct hydroclimatic and atmospheric circulation, there are only
a few paleoclimate reconstruction based on 60 in tree-ring in Indonesia (Schollaen et al., 2013,
Poussart et al., 2004). In this study, we measured tree-ring 60 in Java Island to explore the
possibility of tree-ring 60 as proxy.

We used four teak (Tectona grandis) samples collected at Sumedang, Western Java. Samples were cut
into annual rings after cellulose extraction. 60 of individual rings were measured by TCEA-IRMS.
We analyzed 59 years (1940-1998). Time series variation of 60 are correlated between the four
samples, and EPS (expressed population signal) values are 0.89-0.93. In addition, the 60 time
series of this study (Western Java) are very similar to that of Schollaen et al.(2013) (Eastern
Java). This suggests common climate signals preserved in teak tree-ring in Java Island. 6'°0 time
series of our samples shows positive correlation with that of precipitation in the last dry season
and negative correlation with that of precipitation in rainy season (growing season). Schollaen et
al. (2013) suggests this is because dry season precipitation has relatively high 60 compared with
rainy season precipitation.

We checked the correlation with DMI (Dipole Mode Index). The results show tree-ting 6'°0 in Western
Java has a negative correlation with last dry season DMI. This is probably because DMI has a
negative correlation with dry season precipitation in Java Island (Ashok et al., 2003).

For future plan, we are going to analyze using tree-ring isotope model, in order to assess the
reliability of tree-ring 6'°0 as climate proxy in Java.

F—O—R ! FR aREB. TYRFEIIR-ILE-—R

Keywords: tree-ring, paleoclimate, Indian Ocean Dipole

©2016. Japan Geoscience Union. A1l Right Reserved. - MIS17-P16 -



MIS17-P17 HAMERSER S EA2016EAS

1Y RRIT7I v OBOF—DFiEE AUV ChMEETOERIAFR
Basic Study of Paleoclimate Reconstruction Using Width of Teak Annual Rings in Java,
Indonesia
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TVRRITE. PITEVR—Y, TIVZ—Z3m@EAIRE (ENSO) « 7V RFESAR—ILE—RER

(I0D) FENMREIY X T LADEETICH D, CNEOSDRUERD X T LERAT B2oh(Cd. EiHSih ERRE]
B —59NHREBETH D, UH UEFHIROM ERRERT—5 FDE<. [RT—IDRBEENRKH SN
Do NBBEICEY Y TPEAALERH SN BAFRIIFEURAEBENS. SREMBEEFDOEVD
BRAHD. BFICEIFREFERT I/ENDLVR, F—0FBEHEEHICES T S FmE LLRIBARCHERT
BEBTHBINT. F—ODFHRBPFIRTILO—IPORERMIALLZE AL EESRIRETTOMBRESH SN
Tz, HIZIED Arrigo et al. (1994) TlE. F—UDEFHBMIREFRKEDHEBHNRL SNTULD, FiREHIG
FEFE@BEHNSHEINDS, LKL, F—OEBFUERDMARKICERERERT 3 LIRS T BIET BIHFIC
KO TCHFRMBENELBUREENRH D, DFD. FWBEDRDSCL > TEREIRNAEILT DT, [UERF &
DOEBEORECEFRIBATEOEENLE D, FMOEBXERORAUEBHIERIBATENRV DHNER
TNTUVBM (Flx(ESchollaen et al., 2013) . ZNSORTEEICIEERMAGD. ZOMBERERLCE
WIBAEEZDORRENKROH SN B,

AHAETIE. TYRRIT - T+ DERICepuEF — U HEEKRURU K 3+ DEEEBDungus areaEF— 1@
AERVT. F—UFRICETINIBHRERAVCEHRIREITOAIBEMEREIL T,

I FWRBAEEOMERERRYT B FRBOME S EPCERIBDEHILD T EDR &

Io/ce AMRETE. FmEmBEHNSHENCFRIEE RDDAEE2BERAE UL, 1 D& TH - BEEX
&l THD. CNF. 1EDOFRONBCHEINCERERAUEBER DAL, 1FROFROABTHEHIN
EEBCRUEBER DOANIDONOAZEEZEXCEE, MEOHDHEREEEOHDHROEEFRIEE I 355K
THd. £€5120&F NBEALIEI THBD. CNE 1FEP0FRmEMAREF L. BFEOEBANEBEKICH
REOARE - A8 - BENSHERDOIE. IHDEFRIBESTEI S HETH S,
CDIDOAFRENZTNERAVT. FRRESABE L. ZO/RE. TH - BEALIE] TROZEREBOF SN
[BRGELIE ] TROCFRBEIDERTOEVWSBRABOSNTZ, CNF. FWREBRNMEATLBERADR
THELEZDT. TBIELIE] CHESINZIERBNNSKLDILHTHIEEXS5ND,

Z0%. FREEEHEL . FRENI. H3FOFREE ZDFORBEFROFIIFRECRICET
KDz, ARARTIE. BFEBEFEET ] £ [5FBETFT] DZENETNDOHET. 2BREOFRIBAIEETKDI
FRigEEHLUz,

R LU2BEDAEEZTROCENTNOERBZ IBEHIEL OQBEOFEREHEFRLIZECS. BEDE
FFEF—H Uz, PRIC. FEIEHEERT DRICAVIFERIBATEAE. E550FRIBAEEZRAVTE
KO EREBEIN,

Flz. ROTEEWEHCLBRENARE (cross dating) ZLT. F—OMEBDERERELZ, ZDHER

(&. FEE (2015 ; F&m) MBREMEALIC L > TEDCERE—B Uz, Lo T FWMEHOILSTF. BER
BAHALED S EERERETET S ABEENTRI N,

TS5 FERUTEEIRIEHEBRKE - BAIRENIEE (S0I) - 1 R—JLE—RIBEH (M) & DIEREEAE
Tolce ZDRER. MEHAPUEXRTREVIHAOREKE & IEDOIERBEME S, Schollaen et al. (2013) &EE
HISERTH ole, FTle. MEFE TTERMEBERIZZZES0I. AEAFIEFRCTERBSIIE EDHEERE SN
2o ChUd. Murphy and Whetton (1989) EEEMTH DI, MR T. MEEAIEET 1 ERE (8AHS

7H) OFIS0IE OBICIENMERERBRFRMRE SNz, e, MEEP2{EFTERIBBERIEZNDIMI E DRI TENIE
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2o SEETSICEEHEREPLLRZD. BIOHIRLRIOEROTHRZERBNCDITIRBERDH DS S,

F—O— R ER FHIE FRSIED. FHRERS
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How did climate variations affect rice yields in Early Modern Japan? -comparison between
tree-ring oxygen isotope data and Menjo (tax bill) records
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(FC®ID)

AE, BAFRLEDEMRETRIET &, ZEhF - BRZOMEBEZERENDE CHEDEEEZHRITIT S
MEREHSNTNS, FIXIE. RE7IT7OBAREFERT —FERAVEHERTIE. 7Y I—ILEHADBEERC
VEREDEBEHANTE LTz alfEENRE NIz (Buckley et al., 2010) . LH\L. [UBZRENH SZBAD
FEICEDBREEMTELEL. BICADERFICERTIERICEDZIBRNNEREINDT. [MEEENS
HERECEDIBREZZHIUNTOLVONBIRTH D, —A T FEEOBARE. ARMIOMEC LU T
XEDHHAEEMNCZVWCEEH D, BRIEESENMNEE TS IRTE (AHREH) =2ESMH SUNETIEELED
T. BELEEZSERZEHEEED (T THETL. AHOUMSBEEERI S EMNTED, ECTHRMART
(& WARFEWmHOSERLLEREE. REHNSEITURKINEEZEELRI ST [UBEIINEELE(C
REITEEETFML T,

(%)

FEIEHATINE Ul BB OBARERY > FIVEMBRIE L. ZOBEREMALE 1FEMODREETRIE L TH
MHEZKEEEITUIR, ftih. EEMFEO4sF (AR, ABRBER. KER. KBR) TUIREURRE

(MAEZEDERAN. BEOEESERE LU THETICHETULLERSE) NS, At (17~191t4E) (CH(F
BEE GFHhuRELDIAE) OBEZ1FRMNCHE U TRRINT—F(CEBLUIZ, BFEORDIKEF. IR
FENDBEAKENDEEEZ(TENT. HFOMOEROEFEHMRL THENROSNBH. LBOLSICHE
EZEFANDCEICKIDKINENMETAIBEE LD,

(BR - E8)

FEEAOFRERRALLE . EBRFEORLMNSINE L ZREDER (KINENDIER) ORFEEHE LR
Licel s, BEOEICEELENOHEBERREROC, 905, THBKENDZV\FE (FimERRALLIME
VWE) (3. EBHOMKENRERISDT. KEHNKELUTINENEE D] LBIRTSE . REICIE. HiEE

(FEE) ZROSIER (KELLE) CEHBRUMEREHEINTULIN,. ERICEZDBHRMEETBEL L, &
S5CHEIKFENC EIC. BELSIKHADKEZRRT B26d. EBHMNSOREAIITH SR IEEZRELZC
EEPNOTHD (BHIIER) . [URRENICHT SERBNLEHBNBEEER DN TS,

(51 FA>ZHER)

Buckley, B. M., K. J. Anchukaitis, D. Penny, R. Fletcher, E. R. Cook, M. Sano, L. C. Nam, A.
Wichienkeeo, T. T. Minh, and T. M. Hong (2010), Climate as a contributing factor in the demise of
Angkor, Cambodia, PNAS, 187, 6748-6752.
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Diagnose oscillation properties of 6'°0 embeded in ice cores from Antarctica and Greenland
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EKDFEIR(E A EZENTEFOBX - B/ NEICEHE 0.1-0.2K BEHFIT S EMSNTULS(e.g.,
Gray et al. 2010, Camp & Tung 2007), ULA\LEMRS. HEKSRE KGEEHE DEFL V\BEEM(FBE S H\C
2 TUVEL, ABE T, HEIHE(CEH BDronning Maud Land(DML) DEZREIDAERAE . KB EEIFEHHE E L
BIBET. CNSOEEMICDVTERT 3. BERMALL 0FKBE HHIBRICH S C ENTKE L
THISNTHD. P XIAPHOKDG0EBENTENIEEE LTRIALR,

BAQ (3. BRSO BAS1ENI10255F N 5 1997F F TOIMLEERRINHALL AT —4 (Graf et al. 2002)(Cx

L. 72—V IEEBCERBETIVICKIBDAEERAVTEBEBRET R, BR. 214, 1YFEOREZEFD
BN OSNE, [BZEDORAHE. K<HMSNEAREEEEEEN2E. 200FEZLR L. FEHEOBEG

. E-DNEEMEISTZERT Do

DMLIBI D 77+ X D7 D—EBIE. HBBEOMEEZ 8L EEXOSND, REBIESIRILF—FHIEORE
RHBE®H. MOT7 1 XAT7RFEEEN LU CABEPERRL TLDAEMERG D, S5 dEz. KER
PYBEEH TV TEVIRI ) —V SV RO T ICEINIBRERMIALLZ BN T 5 & T LRET

Do

F—O—F  BRZERMALL. 71rX37
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Depositional evidence for the Kamikaze Typhoons from Western Kyushu, Japan
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In the late 13th century, Kublai Khan, ruler of the Mongol Empire, launched what was at the time
the world’s largest armada in an attempt to conquer Japan. Early narratives describe the
decimation/dispersal of these fleets by the “Kamikaze” of 1274CE and 1281CE- a pair of intense
typhoons sent by the gods to protect Japan from invasion. Preserved wreckage provides evidence for
the larger of the Mongol defeats; however, the probability of two major typhoons impacting this
area in such close succession today is relatively low. Here we present a 2000 yr sedimentary
reconstruction of typhoon overwash from a coastal lake near the location of the Mongol invasions
(Lake Daija). Two marine-sourced flood deposits date to the Kamikaze typhoons and are the events of
record in the reconstruction. Results from an additional nearby lake (Lake Kawahara), provide
secondary depositional evidence for the events in the form of an extreme freshwater discharge
event, thus helping to delineate deposits as storm-induced rather than tsunamigenic. The complete
Daija reconstruction indicates greater regional typhoon activity relative to modern beginning
around 250CE and extending past the timing of the Kamikaze events to 1500CE. It is difficult to
conclusively attribute a pair of extreme weather events to varying climate. However, our results
support the occurrence of two major typhoons in the late 13™ century near the site of the Mongol
invasions and show that extreme events of this nature were more frequent during the timing of the
invasions as compared to present day. The role of the paired Kamikaze typhoons in preventing the
conquering of Japan by the Mongol fleets may therefore serve as an important example of how an
increase in severe weather associated with changing climate has helped to shape major geopolitical
boundaries of today.

Keywords: Typhoons, Tropical Cyclones, ENSO, Coastal Flooding
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Storm beds of the Ashiya Group and climatic change at 29Ma
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The Oligocene Ashiya Group, distributed in North Kyushu, consists entirely of marine sediments in
back arc basin prior to the opening of the Japan Sea. It is divided into the Yamaga, Norimatsu,
Jinnoharu Sakamizu and Waita Formations. The sequence boundary was recognized between Norimatsu and
Jinnoharu Formations which is assigned to ca. 29 Ma based on the U-Pb age dating of zircon in
intercalated tuff. This sequence boundary is thought to correspond to the largest sea level fall in
Haq curve during the mid-Oligocene. The aim of this study is to describe the sedimentological
characteristics of the thick-bedded storm beds in the Jinnoharu Formation above the 29 Ma sequence
boundary, and to compare wavelength, amplitude and thickness of the storm beds of the Jinnoharu
Formation with those of Waita Formation.

The Jinnoharu Formation represents some parasequence sets of shoaling upward, ranging from lower
shoreface to upper shoreface environments. The parasequence set begins with ravinement deposits at
base, passes to alternating beds of sandstone and siltstone, amalgamated thick storm beds, and ends
with Ophiomorpha sandstone. The amalgamated storm beds succession is about 10 meters thick with
intercalations of slump bed at bottom and two lenticular Ophiomorpha burrow horizons. Hummocky
and/or swaley cross-stratification, sub-parallel lamination and multi-grading lamination are well
identified internally. The average thickness of each storm beds in the Jinnoharu Formation attains
to about 85 cm, whereas that of the Waita Formation reduces to less than half, about 31 cm. In
addition, the wavelength and amplitude of storm beds of the Jinnoharu Formation is larger than
those of Waita Formation. The relationship between bed thickness and wavelength of storm beds in
both the Jinnoharu Formation and the Waita Formation shows linear relationship of the exponential
function, suggesting that bed thickness and wavelength of storm beds were controlled primarily by
intensity of storm waves. These observations suggest that potentiality higher frequency and
strength of storm activity during the deposition of the Jinnoharu Formation, just after the large
sea-level fall of 29Ma, than that of Waita Formation.

Sudden depositional environment changes above the 29 Ma sequence boundary can be also observed in
the Nichinan Group in South Kyushu and Nishisonogi Group in West Kyushu. Beginning of deep sea fan
sedimentation in the Nichinan Group and increasing of hyperpycnal sedimentation with abundant
siderite nodules and orthogartzite pebbles in the Nishisonogi Group are thought to be related to
the frequent flooding on land from paleo-Asian continent. Such a remarkable change of sedimentation
in various environments from coastal, shelf to deep sea deposits across the 29 Ma sequence boundary
suggests that drastic climatic change in relation with the glaciation of Antarctica during the
Oligocene.
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Search for the ejecta deposits of the 0.79 Ma impact (source of Australasian tektite) in
NE Thailand
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INKIBERESHKRB CEXRIFEERILED. HIXE. BEEL—GE=LEROAZERIIBERS LZ10
kmODNWKIEDFE(C K DB|ISFEoINzE TN TUL S (Alvarez et al., 1980; Schulte et al., 2010), &ZE
(CREVEIZRM R DER SRR - Bt [IEULRES . JL—5—HERTIND. BEIheYEEFII IO
HEMFEN. HWELTIIIOIBEER T D, JL—5—DARSTEFR. TI 105D RMISEEXED
ASTS, EERAE. FREECLIOD>TEILTD, 2T JL—9—CITIIHIBREEROERICEAT DI
®/EZFDOEWZSD (Melosh, 2011; French, 1998) » TI T HAEIC(E. EERERAELE DERERILY
o, 271V a—)b (BKIRKIF) BEBEOIHLE LD EDHAEEIND, TI9517ERXT T a—-ILD1E
T. @EMAOEANNKEEREICLDBR - RHESINBEILLZASXBMETH D . BRERERE. SRR
EOERERT D, CNFETTIIT REHERED 4 DOESNIHIEMNSTHRESTNTLIS (Glass and
Simonson, 2012; McCall, 2001) o« CDSBEA—XSVUT » PITHHABIEIRELLS. hDFI591 D
BRERRREEL (0.79 Ma) DB THD (McCall, 2001) « F—XSUF - PITFFIOI1REERZSL
EEREBZFERIMEEDI L —5F —EERUICEHEINTSD (Glass and Koeberl, 2006) . LLERRIX
BRBELERE L CRBEEAREVC EN S IZWKRBFENEZ S THIKERIBZEC DOV TH SRR
SNBTREMNRD D, EEMRIE. BELEDF O MOEBFIT7HOVroOF7 051 OB HEMNS. 1 VR
IFHEFHICHDEHEINTULS (Glass and Koeberl, 2006; Ma et al., 2004; Prasad et al., 2007;
Schnetzler, 1992) M BEO L —F—FRERTHD. ERLEHEMAPRE. FNVEEF+HFBESHMICS
NTUELW. ITITDIERIL—F—ITAVFEBENEL EBIUENRHL D, EEMRDIEBETHEC
FIIVIOIBDONMPBENREETCH D, CORBFITICH(T50.79 MaEFREENDII T UYEIL. BF
ATPHRTOHVIOO0FT 91 RBEBE UTREIN. KDFEEMSRIGEVEEXISND T Y RITEER
ETREAESINTULEN, COZER DL—F—RERINEV—RATHDIEEXSND, F1ERILET
& HRT1-2 mlHD"STS57 R BEHEINDIESH+ anFREEEREFRU UNHNEBREEINS
TO1 RREBETINTULS (Fiske et al., 1996, 1999; Songtham et al., 2011, 2012; Tamura,

1992) o UMULERS, CNESDF I DV TIIBHERBOAIREMMERIN TS D, 7051 L 0oER
EHRAEDELEDHCEIODTIIIOIBERET D EIFTEEU (Fiske et al., 1996; Koeberl and
Glass, 2000; Langbroek, 2015) . AMFETIF. HET7 I T7ICH(TS0.79 MaEEEEDHRNEMRAT D20HD
B LT, IVIHOIBEREITDoH. 51EILEBKok Yai, KrahadD2t0 <3 V(CHVTERIN
E'STSANBETORE. "'ST351RB. "STo57 NBEBSHNMEOTRERUVT, RESHR
UHEBIPDOX T 1) 21— ILOER - (EZDHEIT O TOFRNIBRERET B,

F—O—R UNRIKER, F—XSSUT - TITTFOI1~ BHRERAR
Keywords: extraterrestrial impact, Australasian tektite, Shocked quartz
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Distributions of long chain diols in modern sediments from the Seto Inland Sea:
Implications for paleoenvironments
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Long chain diols are widely distributed in both marine and freshwater environments. Previous
studies have been proposed the use of long chain diols as paleoenvironmental indicators. Various
ratios of C,-C;, 1,13-, 1,14- and 1,715-alkyl diols have been proposed as markers for freshwater
influence or upwelling (Diol index; Versteegh et al. 1997; Rampen et al., 2008; 2014), as well as a
proxy for the past sea surface temperature (Long chain diol index; Rampen et al., 2012). Several
distinct organisms have been suggested as biological sources for long chain diols; i.e. marine and
freshwater Eustigmatophyte algae (1,13- and 1,15-alkyl diols) and the marine diatom genus
Proboscia (C,, and 5, 1,14-alkyl diols).

In the present study, we investigate the long chain diol compositions in the surface and subsurface
sediment cores from the Seto Inland Sea to examine the relations of diol compositions and
environmental factors in the coastal region. The cores were taken from Osaka Bay and Harima-nada
Bay (eastern part of Seto Inland Sea), in which lengths are 20 cm and 40 cm, respectively. These
cores are divided and analyzed in every 5 cm (12 samples).

The Tong chain diols predominantly consist of C;, and (5, 1,75-alkyl diols in both Osaka Bay and
Harima-nada Bay. Low abundance of C,, and C;, 1,14-diols implicates the occurrence of the diatom
genus Proboscia in Seto Inland Sea, however its siliceous tests have not been identified. The rest
of long chain diols are probably derived from Eustigmatophyte algae or the other unknown producers.
A ratio between C;, and C;, 1,75-alkyl diol is clearly different between Osaka Bay and Harima-nada
Bay, while the general distributions of long chain diols are not significantly varied with depth
within each location. The relative abundance of C;, 1,15-alkyl diol is higher than most marine
sediments reported in previous studies, which possibly attributed to the strong influence by
riverine input due to the vicinity to the Yodo River estuary.

Rampen et al., 2008., Earth Planet. Sci. Let. 276, 207-213.

Rampen et al., 2014. Geochim. Cosmochim. Acta 144, 59-71.

Versteegh et al., 1997, Org. Geochem. 27, 1-13.

<!--EndFragment-->

F-O—R I REIF—)L. BEERRE. BENIFV—H— WBERHERY. AFEE. BRRE

Keywords: Long chain diols, Eustigmatophyte, algal biomarker, modern sediment, coastal area, Seto
Inland Sea
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Comparison between fossil diatom assemblages and algal biomarkers in modern sediments from
Seto Inland Sea.
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KEBEERCHFVWTEBL—REEECTHIWHERL, EELREERO—DOTHD, RKICHERALREE
BETEHD. 20, BHlREORERZCZEESNCTICEE, KENREBELZEPENZFRHI DI
TLEBEENT ETHETHSD. LML, ERLAOBMEREEDZ < (FEXERE AV, HEBYIC
RENDIZODERBBREI—MICBEONSD. AF, BEDOESE(ICETINEODEBRCOBEE DM LICK

D, PEEICEEOEES T IN1ZdVv—51—) [CFBLT, ZOB}EEHESHCT IMBRMRBAICKEOTE
. UhW, RBROBEENAFIV—N—DBEREZRRBUCHAEKRELL. BEOERNS, KRHARKRT
(&, EREICEELEDARBREMICLSIERBHEDEINBEINTLVIBERFRBORRE L BEHECTRE
A7ZEEBNL, ZOOT7OERDMNENAIV—N—DHETV), BBZLHRIDCET, ZOBREREIL
. ZNZNOIT7E>20 cn&d40 cnT, CNSES canCEICRBIL TEN2ERIEDRICELZ. OT7 DR
FERGFHESHTIEEVR, EEOMRTOIRE (fc& X(EYasuhara et al.,2007) H'5, BEH+HEREEL
Z25NM3.

HEBEENMRAIE, WTFNORBNSE, B Thalassiosira BX°Neodelphyneis pelagica &, FERPED
BEDRSE (BEEEH, 2008) tHBELLEBARELR Uz, IHEREREIE, I7Z2EBU TAREDIESHNE
B#HIDZ, COCEREEENEVZERMLTVBEEZXSND. e, KIRETIE, EXRBILERIBRL
B A(CHEBRIMERZE RSN dfeDIC L, BEHE, LAizlcmh>TEMIT dEEERLE. Chic
ML, NAFV—HN—D55, ZLOHHRENEBENEIT IO ILHSHSNMEEERREXTH D9
F (Dinosterol) ZRRUL\EMRE(L, RIREXDBEHOANZ L, TLLIFNE LMICAN > TREAMER
T, BERtREGELBIRERDMERLE. —AT, ERO—BODEHOHNEIT dankHlrvIL )
T RHBL) LT V&, KREECEBHEHCTOEPIREZILICHEVT, BERCAEIFRICHEYUL RZEEDIhE
mUle. INS5NDCElF, EBERENTAIV—N—DOmBAERICNT 3/31 7 XDEV®, ERUNDOHMER
BNEROENFEERMLTUVBEEZRSNS. BECTHE, BREADDEEY, BEDAEHOHINET
BNAAV—N—RFICDOVTEBRRETD.

5| SRR

Yasuhara et al., 2007., Limnol. Oceano. 69, 225-239.

BE#E(ZH, 2008, SSEUKCHEZE. 47, 273-285.

F—D—F  EREE. BENCIV-NH— EREWEEY. AFE. BRAB. AREREL

Keywords: diatom assemblage, algal biomarker, modern sediment, coastal area, Seto Inland Sea,
human-induced eutrophication
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Sediment trap samples stored in Kyushu University
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BTS00 N YREBERBTHERICKDERE UZKRER (BEY) (3. BFLERTE U TKEZE DR

L. BFPRERBACEZEIND, COTORIIBFRRBRICH(TFIEELTIOTCITH D, MERTDE
PEDORRINEFHEFARDZHICET A AVRRSYTIRBUSNTUVD, T XYV RSy TOERITR
SRT. BRICKRBI D E TR FERET S, BEREFOHRELCBIRICEENICOEL. BFRIID
RN ERETE D, WNKEXRZREZAREHMIKRER ZHBALREZMRDTICE. SBE=R
EYRICEIDIEAREFS LUCZ0BIEERLE LIIEROBEN SEHRE SN FEHRINASHRES N
TWB, cNsOERIE. RILY D VEKICE D TzWetiiRlE. XU TL YT r LS —(CBBE. BiE. 8L
ITFilterfHRIRH B, CNOSDEKIE. BFRRBROBEZIER T SCOHDEELTREL D,

F—0—R BEERIF. BRI —HhaD
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Late Holocene environemtal changes in west Mongolia revealed by the lacustrine sediment
analyses
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AAERTHRETBDEYIIVABIRARBDEETTHD, 7ITEYI—VDOEENSFEEZ(T1L0\$EE
BINETH D, TCO[BNEREFTEBEE L XS [IEELICHT ZEFRBRBEOLEEMRI S LT
RESIMECTH D, COMBOERIRESNE. HWAHFEMN TR S EXKPICHIR, BKBRISEEDRDIR L TR
HBOF5ND, CNEFIA-SIFIHEBOKREKKICEZ TOVFEVINROEHTHD. —FH. BEE~H
FEIT=ILOEENCDUVTIE. KE - BKEIZE & (i (C. SBIETZE - BSEETHICENNTHIVHE
HEYORKEEMEER (Murakami et al. 2012, QSR) ASREBINTULD, LM L. ZOEEBEBRPXAN_-X
LEREIY 3 L CO+ DR MREEE R D e T — S 385N TULVEL,

SE®AE. EVITILABEEDTILEVY 7—H UM (LT, TREBEMES) & EVTIVEBOIT VY 7—74
Vit (AT, BTHIEMESY) ENRE L. BEERRIER (LFE;T0CC-14. Pb-210Cs-137) « KIFEEWT. L2
FEDFEEAVNT, ECICEBRINDIERIZE - RIBZFOBNZITE DT, TRIEIE/ 1 AIVHBEKBARAD
LY ANLERICMET BRKOMETH D . 7000571 (HILEREBORILTNLDIBENEE TE U ZBEIC K
BEILHTH D, —FH. BTHIEIEERIEOREIDERTH D RATIEZ/N\ VAT LiRHNSEHIESINSD
NTRSONEE—DORAANNCED, SO, CNESOMBTESNIEISEFT+I70OS55, TREIT7ND2AR
(£2R70 cm) &, BUHIT7DIA (£K30 an) EHU . NS D7 DOHEBEFAITHREERRIE(C

KD T, TREE I 7 HHI3000E (KF20 m) &#6000F (ACHES m) . BTHE I 7H\IN50E (FKFE10 m) T
»ole,

TRAEI 7 Cld. aREERRITSIEYELERT Y N (biosSi) BEMUEEKKE (T00) EBE L. #MKZEE
DB MMRFE (FRRKIR) (CHVTEZLEEARS Nz, ZOEENE. bioSiETOUCLDEMLEES
MEINT EFHE(C. RIFERDEM CHARILANILOET) TRED(T5ND. Chld. NTHILBTRESNE:
RUKHADRIREZIE - BNEECEER TS, I5(C. ABEEIBE (Solanki et al. 2004, Nature) &DXILEEA
5. N (2 aR—S—NEH. YOS —BNEE) (ChioSiETOCDIET (BEEE) CRFEORERLY (B
KAL) « BRKH (FEORIREA) ThioSi&TOCD ER (BEEE) CKRFERDIBM (BKA) &HED, &5
(C. 1600FELIEND A EENEIMNIERE R I HIRICH LT, bioSiETOCDEIMAR S5ND, <5 UIEEEhR
(SRBREHERNT(C &> T, KESEENEHACKIG T 34188, #1240, #2400 FENEHMAEAREIZE D EHHESHE
Holze —A. BBHEEI7ICDUVTIIE. B+HEIT —ILOBEELRBIEEDEENRH S5ND, CHIIKUE
BICHESERERHICER TS EEXOND, RBIEENZHIKXGERABRESFHLZ—BHL. XBEHD
EIEHECRBEDET (BKAI) £5d, T, TORKBEET TIENI0-200ENaBEB TS oz, U EDRE
Rho. PITREHZEBBOSR L. ABREBOREZBIZ(TTEHL CVDICEREASHEE DT,

F—O—F PITVKENESR. BEEEREOELE. KABE$HI+ -2 0T
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Late Quaternary paleoceanographic changes in the northeastern Arabian Sea;
Inferred from sedimentary organic matter records.
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REOTVYRFEFSET7HEE, HERTEEHO—REENREEELBEHTHD RSN TULS. BEYIOD
FBREICHVT, BXAELD TEBICIFAFERBLVRE (Oxygen Minimum Zone, U TFOMZ)AREBETREREL TUL)

3. CNETICT7SE7BOEBFIT7ERVTEBIONES CEIEHREFEZ<HDIM, LER7SET7HE
HOMMIEE T (CH(FIHEBIIDEV. T T, AFEXRTIE, COBEHNSERINCITHERZANT, &
< ICEEYMODRH S EMERBOEMEENOREE SO EFREEETId_EEBNE Lz, O7
SRHE, MRS BBIXLIKH-09-5RAE(ICH VT, LER7ZSET7E(17°17'N,  69°04'E, 7K3E3,500 m)Ho
RIS NIZER-045ERH (O 7&K 1,350 em)Z FLVe. ABRETIE, BFI7HBIO8BEN S, TRAM/RAHA
BB RET(EA/IRMS) EFALT, BHMISHEE, 6 Corg., 6"Norg. DBEIEES oz, ZNSDIERICD

WCTHET .
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Multi-elemental data structure of the Indian Ocean deep-sea sediments recording the early
Eocene hyperthermals
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Multiple transient global warming events occurred during the early Paleogene. The most prominent of
these events was the Paleocene-Eocene thermal maximum (PETM) at ~56 Ma, which is characterized by a
rapid and extreme global warming by 5-8°C, severe ocean acidification, and a distinct negative
carbon isotope excursion in the marine and terrestrial realm. In addition, several PETM-like global
warming episodes called ‘hyperthermals’ during the early Eocene period (56-52 Ma), accompanying
rapid and pronounced negative excursions in the carbon isotopic composition (6'°C), have also been
recognized worldwide recently.

Here we have constructed a comprehensive geochemical data set including major- and trace-element
contents, 6°C, and CaC0, contents of 250 bulk sediment samples taken from ODP Sites 738 and 752,
both located in the Indian Ocean. The analytical results show that the sediments of these cores
record multiple carbon isotope excursions and reductions of carbonate contents, probably
corresponding to the PETM and some of the early Eocene hyperthermals. We apply Independent
Component Analysis to the compositional data matrix, and describe the fundamental structure of the
multi-elemental data set on the basis of the extracted geochemical independent components.

F—O—R RBHEEY. 7Y RE JUREE. RR(C. BRI EET
Keywords: deep-sea sediment, Indian Ocean, climate change, hyperthermals, Independent Component
Analysis
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These past few years has seen much interest in the modelling of the warm climate of the Mid to Late
Pliocene, approximately 3 million years ago. This period represents the most recent time in the
earth’s history when atmospheric carbon dioxide levels were comparable to those of today. In this
sense, it has drawn much attention because of possible parallels with near future climate, helped
by the availability of proxy datasets from the ocean and other sources. Recent interest has been
further fuelled by The Pliocene Model Intercomparison Project (PlioMIP) which has brought together
the paleodata analysis group, PRISM, and various international climate modelling groups to expand
the scientific community’s knowledge of this period. Now into its second phase, PlioMIP has set out
specific protocols for climate model experimental design, utilizing the latest datasets related to
Pliocene vegetation, soils, ice distribution and ocean bathymetry, while concentrating on a
time-slice to limit temporal uncertainty

We ran several Pliocene climate modelling experiments using the atmosphere-ocean coupled model,
MIROC4m. These include experiments using the boundary conditions specified in the first phase of
P1ioMIP in addition to one which has incorporated most of the latest datasets from the second
phase. Zonal mean surface air temperatures increase by about 10 deg C at high latitudes,
accompanied by a decrease in the equator-to-pole temperature gradient. As with many other climate
models, the polar amplification appears smaller than that suggested by proxy data in P1ioMIP.
Initial results from experiments using the latest boundary conditions, in particular a closed
Bering Strait, suggest that this amplification is further weakened.

Keywords: Pliocene, Climate modelling, Paleoceanography
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Paleoceanographic reconstruction using siliceous microfossils from the Atlantic sector of
the Southern Ocean
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SST variation derived from siliceous microfossils at ODP Site 704 in the Southern Atlantic
Ocean for the last 6.3Myrs
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Reconstruction of sea surface temperature (SST) is one of the important keys to estimate paleo (02
variation. Because alkenone SST proxy in higher latitude ocean sometime shows uncertainties due to
low alkenone concentration in sediment samples, the SST dataset based on another proxies should be
prepared. Biogeographical distribution of silicoflagellate and some diatom taxa corresponds to
distribution of cold and subtropical water masses. At ODP Site 704 (46.9°S, 7.4°E, annual SST 5.6°
() in the South Atlantic Ocean, latitudinal migration of subpolar and subtropical surface water
masses were estimated for the last 9 million years based on silicoflagellate and diatom fossils in
the sediment core samples. Although the fossil preservation was poor in the oldest period from 9 Ma
to ~6.3Ma, the extinct genus Bachmannocena considered as a temperate or cosmopolitan species was
observed for the period. Continuous silicoflagellate occurrence was observed from ~6.3Ma to
present. The silicoflagellate-derived climatological SST was 9°C for 6Ma. The subtropical genus
Dictyocha intermittently dominated the assemblage from ~6Ma to 4.6Ma. When the Dictyocha events
occurred, the estimated SST temporally rose to 11-12°C. The co-occurrence of cold and subtropical
water species probably reflect that the subpolar/subtropical boundary is located around the studied
site. After the Dictyocha events, SST decreased to ~4°C from 4.6Ma to 2.1Ma. The relative abundance
of sea ice-related species in the silicoflagellate assemblages increased from 2.2Ma. The minimum
SST reaching to ~0°C was recorded at 1.9Ma. The SST after 1.8Ma usually ranged from 2.5 to 7.4°C
except for three samples characterized by high dominance of subtropical species. Long-term trend of
silicoflagellate SST was similar to SST proxies byalkenone and Mg/Ca of planktic foraminifer test.
However, silicoflagellate SST was usually 2-4°C lower than other SST proxies, and this difference
may be partially explained by different seasonality of silicoflagellates, planktic foraminifer, and
calcareous nannoplankton. Further evaluation on our SST data is required for the reliable SST
reconstruction at this site.

F-O—R  ESWREER 7ILTJ Y. BB, EAEF

Keywords: silicoflagellate, alkenone, foraminifer, South Atlantic Ocean

©2016. Japan Geoscience Union. A1l Right Reserved. - MIS17-P31 -



