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The role of tectonics and climate linkage in the Earth System history - An example of the
mountain uplift and strengthen
oooo
Ryuji Tada*
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The linkage between tectonics and climate could be an important process to control earth’s surface environment on millior
years or longer time-scale. Collision of continents and consequent uplift of mountains is an important part of Wilson Cycle during
the assembly of super continent and should enhance physical weathering. Enhancement of physical weathering, in turn, increas
specific surface area of rocks and minerals in the earth’s surface environment and enhance chemical weathering. Enhancem
of chemical weathering consumes CO2 in the atmosphere and also resulted in the increase in nutrients supply to the ocee
the latter further enhance the uptake of CO2 by the increase in biological productivity in the ocean. Furthermore, formation
of supercontinent and/or large plateau will cause strong monsoonal climate that further accelerate chemical weathering throug
enhanced precipitation. A series of these processes, triggered by continental collision and uplift of mountains, should act as
strong positive feedback to promote global cooling. However, validity of this idea has not been vigorously tested by geological
evidence due to the technical difficulty.

Uplift of Himalaya and Tibetan Plateau (HTP) has been believed to have caused enhancement of monsoonal circulation i
Asia and pCO2 decrease during Cenozoic. Because it is the most recent example of the continental collision and regarded a:
textbook example of tectonics-climate linkage, it is worth to evaluate the possibility of the positive feedback explained above.
Exploring when and how Asian monsoon evolved and whether such evolutional process was closely related with the uplift of
HTP is the first step to test the existence of the positive feedback loop to enhance global cooling. IODP is planning series o
expeditions to explore this possibility and Exp. 346 to the Japan Sea and northern East China Sea is the first one to proceed tt
direction.
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Quantitative reconstruction of river discharge due to East Asian summer monsoon sinc
the last glacial period in the nor
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Ice sheet mass balance and the timing of 100,000-year glacial cycles
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The waxing and waning of Northern Hemisphere ice sheets over the past one million years is characterised by an approximate
100,000-year (100-kyr) periodicity and a sawtooth pattern (gradual growth and fast termif@liok) 2009 { Hays, 1976. The
Milankovitch theory proposes that summer insolation at high northern latitudes drive the glacial Blitdekovitch, 1941,
but no significant 100-kyr periodicity exists in insolation intenéitpys, 1976. Statistical tests have demonstrated that the
glacial cycles are linked to orbital eccentricity, obliquity and precession cycles, presumably through internal f§&ithachkan,

1984} {Tziperman, 200¥{Lisiecki, 2010 {Huybers, 201}. Furthermore, conceptual models have reproduced the glacial cycles
by imposing a threshold of ice volurfieexcess 100-kyr ick, for glacial terminationgRaymo, 199F{Paillard, 1998{Parrenin,

2003} {Imbrie, 2011 {Huybers, 201}; however, physical mechanisms have not been identified. Here, using comprehensive
climate and ice sheet models, we show that the “100-kyr periodicity is explained by orbital forcing and internal feedback
amongst climate, ice sheet and lithosphere/asthenosphere system. We found that ice sheets exhibit hysteresis responses to ¢
mer insolatiof Abe-Ouchi, 1993{Calov, 20053 {Pollard, 2003, and that the shape and position of the hysteresis loop play a
key role to determine the periodicities of glacial cycles. The hysteresis loop of the North American ice sheet is such that, afte
its inception, the ice sheet mass balance remains mostly positive or neutral through several climatic precession cycles who
amplitude decreases towards eccentricity minimum. The larger it grows and extends towards lower latitudes, the smaller is th
required insolation to turn the mass balance to negative. Once the large ice sheet is established, therefore, significantly negati
mass balance continues for several thousand years even with a moderate increase in insolation amplitude, allowing time f
disintegration. The fast retreat is governed mainly by rapid ablation due to the lowered surface elevation resulting from delayec
isostatic rebound. CO2 plays a supporting, but not controlling, role in the evolution of the “100-kyr cycle of ice sheet volume and
global climate change.
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Paleoclimatic studies using polar ice cores
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Polar ice cores have been extensively used for extracting paleoclimatic and paleoenvironmental information, such as tempe
ature, accumulation, atmospheric aerosols, mineral dust, greenhouse gases, cosmogenic radionuclides, deep-ice biology. Tl
cover the timescales from one year to million years, and the geographical scales from local to global. Here | review the majol
achievements polar ice core projects, especially those that Japanese communities have played significant roles. They include 1
Dome Fuji and other ice cores in Antarctica, and NGRIP and NEEM ice cores in Greenland. The future plans of international
and Japanese ice core science will also be reviewed.
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The Role of the North Pacific in the world ocean circulation
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The North Pacific is known as a terminal region of Ocean Conveyer and abyssal circulation from the south flows into the
North Pacific, and upwells to mid-depth and returns south as the Pacific Deep Water (Schmitz, 1996). No deep water forms in th
North Pacific in the present ocean because the surface water of the North Pacific is not dense enough to sink into the deep ba
(Warren, 1983). Instead, the North Pacific Intermediate Water (NPIW) originated from the Okhotsk Sea lies at depths of 300 tc
800 m (Talley, 1993).

The glacial Pacific Ocean had two water masses: well-ventilated and nutrient-depleted glacial North Pacific Intermediate Wate
(GNPIW) above 2000 m and less-ventilated and nutrient-enriched deep water below “2000 m (Keigwin, 1998; Matsumoto et al.
2002). GNPIW is a thicker and more deeply penetrating water mass than the present NPIW. The possible source of GNPIW we
possibly in the Bering Sea inferred from microfossil (Ohkushi et al., 2003) and neodymium isotope evidence (Horikawa et al.,
2010). A switch of meridional overturning circulation between the North Atlantic and the North Pacific during the last glacial
termination was suggested by a collaborative study of sedimentary proxy data and climate modeling (Okazaki et al., 2010).

The North Pacific appears to have played an active role in global ocean circulation, not always passive during the last glacie
cycles. The Role of the North Pacific in the world ocean circulation of the past will be discussed.
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Significance of the geomorphological approach for the reconstruction of paleo ice-sheets
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In the paleoenvironment research, there are at least two data obtained only by using the geomorphological approach. The o
is the history of paleo ice-sheet dimension and subglacial environmental data based on the glacial geomorphological techniqu
and another is the history of the relative sea-level variations used the coastal geomorphological technique. These data can provi
the information about the geographical distribution of past ice sheet, mass balance mechanisms and ice-volume changes usi
glacial isostatic adjustment model. In this presentation, we introduce the paleo environmental significance of geomorphologica
approach using the case of East Antarctic ice sheet.
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Recent enrichment of nutrient and heavy metal deposition in Japanese mountain lakes di

to anthropogenic dust
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Recent studies revealed that nutrient inputs such as nitrogen and phosphorus through atmospheric deposition to aquatic ecos
tems have been increasing (Elser et al. 2009; Neff et al. 2008). In addition to nutrients, large emissions of heavy metals such ¢
antimony (Sb) and indium (In) to the atmosphere is expected to be extensive (Filella et al., 2002; Tian et al., 2012; White anc
Hemond, 2012). East Asia plays an important role in global anthropogenic emissions, but little is known about the effects of
nutrient emissions on terrestrial ecosystems and changes in the extent of the metal pollution during its rapid economic growt
in recent decades. In this study, we examined fossil pigments and zooplankton remains in dated sediments taken from hic
mountain lakes at some Japanese National Parks in Hokkaido and Honshu area, to uncover the historical changes of plankt
community over the past 100 years. Simultaneously, we measured the geochemical variables such as heavy metals, nitrogen &
lead stable isotope to uncover the historical changes of metal deposition, and to identify causal factors including dust sourc
regions. Sedimentary results showed that the fluxes of heavy elements of Sb and In increased at Lake Hachiman-Numa al
Hourai-Numa in recent years (Kuwae et al. 2013). Furthermore, the fluxes of phytoplankton abundance in Lake Hourai-Numg
(Tsugeki et al. 2012) and Lake Mikurigaike and Niseko-Onuma drastically increased since around 1990 when N stable isotop
ratios in sediments decreased, probably due to expanding atmospheric N deposition. In parallel vithothigg a keystone
herbivore, increased. During this period, there seems not to be expanding human activities in the watershed around these lak
suggesting that the increases in nutrients and heavy metals were not resulted from inputs from watershed. Alternatively, Pb stak
isotope data in Lake Hachiman-Numa and Hourai-Numa showed that dust deposition with nutrient and metal substances oric
inated from the Asian continent were increasingly transported to study lakes in recent years (Tsugeki et al. 2012; Kuwae et a
2013). These results imply that long-range transports of anthropogenic dusts have promoted not only Sb and In deposition bt
also eutrophication in a wide range of Japanese lakes even far from direct human disturbance.
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Total Environment, 442: 189-197.
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Reynolds RL (2008) Increasing eolian dust deposition in the western United States linked to human activity. Nature Geo 1:189
195.

Tian H, Cheng K,Wang Y, Zhao D, Lu L, JiaW et al. (2012) Temporal and spatial variation characteristics of atmospheric
emissions of Cd, Cr, and Pb from coal in China. Atmospheric Environment 50:157-63.

Tsugeki NK, Agusa T, Ueda S, Kuwae M, Oda H, Tanabe S, Tani Y, Toyoda K, Wang W, Urabe J (2012) Eutrophication of
mountain lakes in Japan due to increasing deposition of anthropogenically-produced dust. Ecological Research 27: 1041-1052

White SJO, Hemond HF (2012) The anthrobiogeochemical cycle of indium: a review of the natural and anthropogenic cycling
of indium in the environment. Critical Reviews in Environmental Science and Technology 42:155-186.
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High-precision temperature change at the western Japan during the past 3,000 years a

its effect on the human activity
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The Pacific Decadal Oscillation and North Pacific regime shifts during the last 2900 years
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On the possibility of constraining the climate sensitivity: A view from LGM multimodel

simulations
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Charney climate sensitivity (CCS) is defined as the equilibrium surface temperature change under the doubling of atmospher
CO, concentration specifically without vegetation, ice sheet, and carbon cycle feedbacks. CCS is one of the most importan
metrics in climate projections of coming centuries, and past climate has been used to constrain its uncertainty. The use c
paleoclimate as a guide for the future needs to be demonstrated based not only on statistical relation between the past and fut
climate changes but also on sound physical understanding of mechanisms behind the changes. Much attention has been paid to
last glacial maximum of about 21 thousand years ago, and this presentation overviews previous and current effort on estimatir
CCS based on LGM climate. The emphasis is placed on the activity with general circulation models and the analysis of the lates
PMIP3/CMIP5 multimodels. While perturbed physics ensembles of single models (sensitivity to model parametric uncertainty)
suggest a relatively high correlation between LGM and 2x@bal climate feedbacks, multimodel analysis (sensitivity to
model structural uncertainty) suggest little correlation between them. This implies that globally averaged LGM climate change
does not likely provide a strong constraint on the CCS spread in current models. The radiative feedback analysis indicates th
the reason may be cloud feedback induced by the ice sheet forcing unique to the LGM. On the other hand, it was and is propose
that regional change, particularly in the tropics, may be of more use than global mean change. In order to more effectively impos
the regional constraint and to increase our confidence, however, uncertainties in proxy data and the forcing estimate need to |
reduced and the number of models need to be increased.
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Recent progress in researches on biogenic magnetite and applications to paleoceanog

phy
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Preliminary study of the Cretaceous tephrochronology in Japan and its application to bios

tratigraphic study
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Tephrochronology is a useful tool for high-resolution stratigraphic correlation and age determination for Quaternary marine
and non-marine sediments. However, this method is very difficult to apply to the old sediments such as Paleozoic and Mesozoi
because glass in tephra is very sensitive to diagenetic alteration. On the other hand, several heavy minerals in tephra are resist
to diagenetic alteration, and their variations in chemical composition are useful to distinguish individual tephra (Lowe, 2011).
Recently, the validity of such mineral analysis as a tool for tephra fingerprinting was supported by Ordovician K-bentonites in
North America and Scandinavia (Sell and Samson, 2011).

We analyzed biotite and apatite chemistry of 100-80 Ma tuffs in the Yezo Group exposed in Haboro, Kotanbetsu, Yubari,
Hobetsu and Urakawa areas in Hokkaido in order to confirm their efficacy for tephrochronology. Both minerals occur in most
tuffs of the Yezo Group. Although some biotites from the lower part of the Yezo Group in Yubari section are mostly altered
to chlorite, apatite is always well preserved in all areas and horizons. Binary plot of Mg# yoTlfiotite and those of MgO
vs FeO and F vs Cl of apatite analyses obtained using EPMA are proven to be useful indicators to distinguish individual tuff beds

Using above method, we identified widely traceable two tuffs in the Yezo Group that are intercalated near the Albian/Cenomani
and the Santonian/Campanian boundaries. These two tuffs from various sections in Hokkaido are plotted in the same field o
above mentioned binary plots of biotite and apatite, respectively, and show same U-Pb ages within the margin of error. Corre
lation of tuffs of the Albian/Cenomanian and the Santonian/Campanian boundaries demonstrate that horizons of first and la:
occurrences of several age-diagnostic fossils are not always synchronous among areas in Hokkaido. This may attribute to t
differences in sedimentary environments and preservation of calcium carbonate among areas. Therefore, tephrochronology usi
heavy minerals is very useful method to identify "true” biostratigraphic datum, and will improve resolution of biostratigraphy.
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Most of GSSPs (Global Boundary Stratotype Section and Points) and their candidate sites of the Cretaceous stages are |
cated in Europe where the stage boundaries are defined by the detailed biostratigraphy (e.g., Gale et al., 1996). Recent stud
of integrated stratigraphy of microfossil, megafossil and carbon isotope of those sequences have greatly improved resolutio
of international stratigraphic correlation. However, few radiometric ages are determined from those sequences because of ra
intercalations of volcaniclastic sediments. In order to understand detailed Cretaceous paleo-climatic changes, it is necessary
improve resolution of Cretaceous chronostratigraphic framework based on the radiometric dating.

The Yezo Group, accumulated at approximately 30-40 degree North along the Asian active continental margin in the north-
western Pacific Ocean, ranges from Aptian to Paleocene in age and consists mainly of hemipelagic mudstone and turbidif
sandstone. Total thickness of this sequence attains 10,000m. This sequence is suitable for establishment of Cretaceous chror
tratigraphic framework because it yields abundant felsic tuffs and well preserved age-diagnositic marine macro and micro fossils

In this study, we established integrated stratigraphies of planktic foraminifera and carbon isotope of wood fragments of the
Yezo Group exposed in Tomamae, Yubari and Urakawa sections. Detailed correlation of integrated stratigraphy of planktic
foraminifera and carbon isotope between the Yezo Group and European sequences enabled the determination of Cretacec
stage boundaries and oceanic anoxic events (OAES) in the Yezo Group. The felsic tuffs of the Yezo Group are intercalated ¢
or near stratigraphic datum levels and environmental events, such as Aptian/Albian, Albian/Cenomanian, Cenomanian/Turonial
Turonian/Coniacian, Coniacian/Santonian, Santonian/Campanian boundaries and OAE 1b, OAE1lc, OAE1ld. The U-Pb ages «
these tuff beds are consistent with the inferred age-model of Geologic Time Scale 2012 (GST2012) within the margin of error
concerning Aptian/Albian, Albian/Cenomania, Cenomanian/Turonian, Turonian/Coniacian, Coniacian/Santonian boundaries. Ol
the other hand, Santonian/Campanian boundary, OAE1c and OAE1d show discrepancy about 1 m.y. These discrepancies betwe
this study and GST2012 may attribute to the scarcity of radiometric age of European sections. Therefore, determination of a larg
guantity of U-Pb age in the Yezo Group will greatly improve the resolution of Cretaceous chronostratigraphy.

References
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Biogenic magnetite prevails in oxic pelagic red clay core in the South Pacific Gyre
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Magnetotactic bacteria have been observed in wide variety of environments, including soils, freshwater lakes, and marin
sediments, since Blakemore first described in 1975. Magnetotactic bacteria, which most commonly live within the oxic-anoxic
transition zone (OATZ) of aquatic environments, produce intracellular crystals of magnetic minerals, specifically magnetite or
greigite. Itis considered that the magnetite/greigite crystals facilitate the bacteria’s search for optimal conditions within the shary
chemical gradients of the OATZ. Petermann and Bleil (1993) reported living magnetotactic bacteria in pelagic and hemipelagic
sediments near OATZ in the eastern South Atlantic at water depths to about 3,000 m, but they could not find actively swimming
magnetotactic bacteria in sediments of deeper water depths.

The South Pacific Gyre (SPG) is far from continents and the lowest productivity region on Earth. IODP Site U1365 (water
depth 5,696 m) cored pelagic red clay of 75.5 m thick above 100 Ma basement (except for chart layers from 42 to 61.5 m) in
the western edge of the SPG. The core mainly consists of iron rich clay. The color is dark reddish and/or dark brown throughou
the core. We conducted a paleomagnetic and environmental rock magnetic study of the pelagic clay core. The magnetostrati
raphy revealed the top 5 m sediments cover the last 5 My, and sedimentation rate decreases downward from 1.7 to 0.6 m/m.
Geochemical measurements of pore water indicate that dissolved oxygen was present throughout:#corer¢M). Thus
oxygen penetrates through the entire sediment column to the sediment/basalt interface, and there is no OATZ.

Magnetic mineral assemblage of this core is dominated by biogenic magnetite despite no OATZ. First-order reversal curve
(FORC) diagrams of all specimens have a narrow central ridge along the Hc axis with very small vertical spread. This indicates
very weak magnetostatic interaction (Roberts et al., 2000), and is the characteristic of biogenic magnetite (Egli et al., 2010
Roberts et al., 2011). Presence of biogenic magnetite was confirmed by TEM observation. Occurrence of biogenic magnetite w:
reported also in pelagic red clay of the North Pacific with TEM observations (Yamazaki and loka, 1997), and these samples als
display the characteristic FORC diagrams. These observations suggest that biogenic magnetites commonly occur in oxic pelag
red clay without OATZ.

Oo0000:0000000000,00000,00000,000000,00000040, IODP Exp.329
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Lands surrounding the Gulf of Aden are one of the most important sites when considering the higtorp@tapiensThe
oldest known modern human'’s cranial, estimated tadd 95 ka, was found at Omo Kibish, Ethiopia (McDougall et al., 2005).
Modern human expansion out of Africa, thought to have taken placa.&0 ka (Quintana-Murci et al., 1999), must have been
greatly influenced by the environment of the Arabian peninsula. Mesopotamia has seen rises and collapses of many civilization:
The aim of this study is to reconstruct paleoenvironment of these areas at high time resolution. As a first step, | mainly focuse
on reconstructing paleoceanographic conditions since the ocean has strong interaction with the atmosphere and the land. He
| focused on three periods, 0.7-7.8 ka (Period 1), 53-69.7 ka (Period Il), and 195-207.4 ka (Period lll). Reconstruction of the
paleoenvironment was done by extracting lipids from the sediment and analyzing the biomarkers using GC-MS/FID.

The sampling site of the sediment core GOA4 is off the coast of Yemen, in the Gulf of Aden. The climate of the Gulf of Aden
is primarily controlled by summer SW monsoon and winter NE monsoon. On a longer time scale, SW monsoon strengthen:
during the interglacial, and NE monsoon during the glacial (Rostek et al., 1997).

Biomarkers focused in this study are long-chain n-alkanes, alkenones, and highly branched isoprenoids (HBIs). Carbon pre
erence index of the long-chain n-alkanes ranged from 5-8.5, strongly suggesting that they are mainly of terrestrial origin. The
long-chain n-alkanes were the only terrestrial biomarker detected in this study. This may imply that the terrestrial environment
surrounding the Gulf of Aden had scarce vegetation.

SST reconstructed from core GOA4 was compared with that from core TY93-909/P recovered off eastern Yemen (Rostek e
al., 1997). The fact that SST of GOA4 is about 20C higher during the interglacial indicates that the Gulf of Aden is outside the
trajectory of strong SW monsoon. The difference between the SST of GOA4 and TY93-909/P during the interglacial is expectec
to be larger than the glacial because SW monsoon and following upwelling is more strengthened at the site TY93-909/P. Despit
that, fluctuations of SST on glacial-interglacial time scale at both sites show similar trends. Several hypotheses could be mad
as follows (Rostek et al., 1997); (i) Global warming (cooling) during the interglacial (glacial) might have cancelled the effect of
sea surface cooling (warming) associated with the upwelling strengthening (weakening) of the SW monsoon. (ii) Deepening o
the mixed layer due to the enhancement of NE monsoon during the glacial could have counteracted the weakening of the S\
monsoon.

The origin of HBIs detected in this study is probably the diatom geé®ugosolenia Since the size of the gen&hizosolenia
is considerably large, the concentration of HBI is used as a proxy for the productivity of diatoms. Sediment trap study taken place
in the northwest Arabian Sea indicates that the blooming of diatoms is a month later than that of coccolithophores (Haake et al
1993). This is because silicate-rich water lies deeper than that of nitrate and phosphate, and injection of silicate-rich water to th
surface does not occur until late summer when SW monsoon is more enhanced.

Abundance of diatoms in Period | could be explained by the fact that diatoms prefer nutrient-rich environment. The reason tha
the coccolithophores were scarce may be because of earlier occurrence of the injection of silicate-rich water to the surface lay
due to the enhanced upwelling. This hypothesis does not seem to fit for Period Il which scarcity of diatoms can be observed
This may be due to other limiting factors such as Fe availability. Scarce diatoms and abundant coccolithophores in Period I i
reasonable since the surface water during the glacial was probably oligotrophic.

gooob:0bogo,0bb, 00 bb,000,bo00oooo
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Evaluation of the desertification in Tarim Basin based on provenance study of size-separa

fluvial sediment since 8Ma

0000 ™00 00 1% ZhengHongbd, 00 O 2,000 0400000 Y00 00!
Akinori Karasuda*, Ryuji Tadd, Zheng Hongb®, Shin Toyoda, Hitoshi Hasegawa Yuko Isozakt, Tomohiro Yoshida

lopgoooooo0ooooo,,’000000,+000o0o0o0o0a0
IThe University of Tokyo?Nanjing Normal University?Okayama University of SciencéThe Nagoya University Museum

gooooooooooboooodoooooobooooooobooooooooooooooooooooonog
godooboodooooouoooooooobooooooooouooboobo oo oooooooooobooon
0000000000000 00000000000000000000000000000000000000000

0000000000000 000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000000000000000
oo00ooooooooooooo

O00 ESRODDOO0OOOOO0DOOOOOOOODOOOO (Toyodaand Naruse, 2002 00000 (ChoOoooOd
00000000000 (Murataand Norman,1976) 000 000000000000 00000000000000
0000000000000 000000000000000000000000000000000 0-16y mOOO
000000000000 000000000 63y mOOODOOOOD0O000D00000000000 (Isozaki,
2009 MS)]

0000000000000 00000000000000 ESROODOOO ClOOoOoOoOOoOooOoOoOoOoOoooooa
godooooootoboootooooboooooooooooubooooooobooooooboooOooboonOon
000000000000

0000000000000 Yecheng sectiol 0000000000000 0O00D0O0000ONDOOOOO
000000 7.6Mal0 1.8Mal 0000000000000 000 (Zhengetal.,2010)000000000000
O45Mal 00000000000 D0OCO0ODOOO0DOOCO0DOOO0OO0OO0O0OO0OO0OO0OOOOO0O000 (Zheng etal.,
20030 000000 000Doo0000Doo00oooDoo0o27000000 (0090000 ODO 180)0DODO
0 63-500p mO 0-16y MOOOOOD00O0O00000000000000000 ESROOOOOOD0O (CHOD
oooooo

0000000000000 00000000000 6.6Md6.0Mal45Mal 0 0000000000000000
00000000000 0000000000O0ob00 e6Mal D0 000D DOO0OOODODODODODOOODODODDOOOOO
oooooooooooo

6.6Mal 0000000000000 000000000000000000000000000 (00000 H-CG33
000000)00000000000000000000000000000000000000000000000
000000000000000 66Mal0000000000000000000000000000000000
8Mal 0000000000000 35-3.0Ma] 0000000000000 (3.5Ma)00 0000000000000
GB4Ma) U OO DOOOOO0OOOOO00OO0OO0OOOOOO0O0O0ODOOOO00ODOOO0O000O0O0OOODODOOO0OODOOO
0000000000 3530Mal 0000000000000 000000000000 obDoOon

gooobo:0bo00o,0bob0,000b0bboo,0b0b0bo0,00b0,0000
Keywords: Tarim Basin, Desertification, Taklimakan Desert, Provenance study, Eolian dust, Uplift

1/1



Japan Geoscience Union Meeting 2013 0/0)

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]ggg‘sgime

Union

MZZ42-P04 go:booboboobo 00:50 240 16:15-17:30

000000000000000000Sr/Cal 000000000000 o
Estimation of the growth-rate influences on the oxygen isotope and Sr/Ca ratios in the

Porites at high latitudes

000000004 o0oo?000000h0000 4L, 000032000038
Shoko Hirabayashi, Yusuke Yokoyamg, Atsushi Suzuki, KAWAKUBO,Yuta!, Yosuke Miyairi, Takashi Okai, NOJIMA,Satoshi

l00000000000,2000000000000000000000000,30000000000000000
LAtmosphere and Ocean Research Institute, The University of Tdkyeoplogical Survey of Japan, National Institute of Ad-
vanced Industrial Science and Technology (AISBmakusa Marine Biological Laboratory, Kyushu University

The skeletal oxygen isotope in the coral is used as a good proxy to reconstruct sea surface temperature (SST). On the ot
hand, some studies showed that coral growth rates may affect the oxygen isotope in coral (McConnaughey 1989a; Felis et a
2003; Suzuki et al., 2005; Hayashi et al., 2013). Here we reanalyzed the same Porites coral in Omata et al. (2006), which we
collected in the eastern of Ushibuka in the Amakusa area, Japan, which is located at slightly lower latitude than the northeri
limit of the hermatypic corals. We measured Sr/Ca ratio and reconstructed SST. Compared to the oxygen isotope ratio measur
by Omata et al. (2006), our results showed that Sr/Ca ratio is the robust SST proxy which is independent of its growth rate. W
suggest that Sr/Ca ratio is more suitable for reconstruction of SST using the small growth-rate Porites corals, especially in higl
latitudes.
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Provenance and mixing ratio of the sediments discharged from Yangtze River based o
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