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Toward an establishment of "Standard Paleosite” in and around Japan
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Biogeochemical cycling of phosphorus in the 45"50Ma Arctic Ocean: Constraints from
speciation analysis (IODP Exp302)
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Production and destruction of biogenic carbonates through the year in the Arctic Ocean
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The Arctic Ocean is one of the most sensitive realms to global climate changes in the world oceans. It is concerned that ocean
acidification accompanied by global warming allows dissolution of carbonate shells of phyto- and zooplankton and it could be
affected oceanic food chain in near future. In this study, we show the result of carbonate production and destruction change
through the year in the Arctic Ocean using faunal and micro focus X-ray CT analysis. Time-series samples of sinking particles
were obtained at Stn. NAP10t (75N, 162W, water depth 1,975 m) in the Northwind Abyssal Plain, the Arctic Ocean. Deployed
time was from Oct. 2010 to Sep. 2011. The sediment trap cups were deployed at 300 m (shallow) and 1,300 m (deep) water dep
and 26 samples were recovered from each water depths. Sampling interval for each bottle was 13-15 days.

Total mass flux (TMF, mg/cm2/day) between both water depths showed clear relationship with the seasonality. Relative highe
TMF were observed in late Autumn(November - December), and Summer (August). In fact, contributors of TMF were not only
carbonate shells but also some kind of phyto- and zooplankton (diatoms, Copepods, Shrimps, and other gelatinous planktor
From the perspective of biogenic carbonates, primary producers were planktic foraminifers, pteropods, and bivalves and the
shells were observed in each bottles commonly. However favorable seasons for their growth were different each other: Primar
producers of biogenic carbonates during the late Autumn were the pteropods and small bivalves. On the other hand, plankt
foraminifers were most dominant fauna in the Summer. It suggests that faunal alternations between carbonate-shelled plankt
has been occurred through the year in the Arctic Ocean. In this presentation, we will show the micro-focus X-ray CT images of
planktic foraminifers, pteropods, and bivalves shells and will discuss about the carbonate dissolution in the water column.

Keywords: Arctic Ocean, time-series records, production, dissolution, calcium carbonate, micro-focus X-ray CT
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Reconstruction of marine production changes from middle to late Miocene in the Ishikari
Basm, Hokkaido, Japan
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Temporal change of the sources of aeolian dust delivered to Japan
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YR11 and SG12: Paired projects to explore linkage between East Asian Summer Mon

soon and Westerly Jet during the Holocene
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Hydrological cycle in Asia is strongly influenced by spatial pattern and intensity of East Asia Summer Monsoon (EASM).
Recent study by Sampe and Xie (2010), based on detailed analysis of meteorological data set, revealed a close genetic relat
between the westerly jet (WJ) and EASM front. Preliminary examination of our paleoclimatic data set also suggests the rela
tionship between the position of WJ over East Asia and the intensity of EASM precipitation over South China on millennial
time-scale during the Holocene. In order to confirm this relationship and test whether the similar relationship is maintained on
shorter time-scales, we organized two projects YR11 and SG12.

YR11 is a project to reconstruct distribution of EASM precipitation over the Yangtze River drainage during the late Holocene
with decadal time-scale. To accomplish this objective we first examine provenance of detrital silt and sand throughout the
drainage of modern Yangtze River so as to develop a hew method to estimate relative contribution of detrital sediments fron
various branches of Yangtze River to the sediments discharged to the Yangtze River Delta. Next, we will drill the Yangtze River
Delta to retrieve sediment cores that are expected to preserve high resolution record of Yangtze River discharge with flood event
By applying a newly developed method to quantitatively estimate the provenance, we hope to reconstruct changes in the area
heavy precipitation over the Yangtze River drainage.

SG12 is a project to reconstruct the changes in the position of WJ axis over East Asia during the Holocene with decadal t
annual resolution using the Lake Suigetsu sediments. Our previous studies proved aplicability of the provenance tracing methc
of eolian dust to the Lake Suigetsu sediments. Because the Lake Suigetsu sediments have annual lamination and extremely w
dated through the extensive studies under SG06 project (lead by Nakagawa), the sediments will provide us a rare opportunity
examine changes in eolian dust flux, grain size and provenance on annual time-scale. To accomplish this objective, we plan:
drill Lake Suigetsu again in this summer.

The outline of the paired projects and preliminary result of YR-11 project will be presented at the meeting.

gooobo:0bo0ogoooobo,0oobboo,boo0, 000,000,000
Keywords: East Asian Summer Monsoon, Westerly Jet, Yangtze River, Lake Suigetsu, sediments, eolian dust
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Holocene oxygen isotopic records of Itoigawa stalagmites and climate change
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Millennial-scale surface water property change in the southern Japan Sea during the Mz
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The deep sea environment in the glacial Japan Sea was more sensitive to surface climate change than today because of se
closed situation due to sea-level low stands. The hemipelagic sediments in the sea are characterized by alternations of bioturbat
organic-poor light layers and finely laminated, organic-rich thin dark layers during the Marine Isotope Stage (MIS) 3. Such sed-
imentological evidence indicates drastic changes in bottom oxygen level during MIS3. Two possible mechanisms that explair
depleted oxygen in bottom water are suggested. First, the dissolved oxygen consumption in bottom water was increased by hic
productivity due to upwelling. Second, the supply of dissolved oxygen to bottom water was decreased due to enhanced densi
stratification. These should be quite different situations in terms of surface water density structure. However, there are a fev
surface water property records at this time.

Here we conducted d180 and Mg/Ca analyses of planktonic foraminifera for a radiocarbon-dated sediment core KRO7-1:
PC3, which is taken from intermediate depth (329 m) of the southern Japan Sea. Sea surface temperature (SST) and d180
seawater (d180sw), which is a proxy of salinity, were reconstructed to reveal variations of surface water property during the
MIS3. Results clearly showed millennial-scale surface environmental change. Reconstructed SST ranges from 4 to 9 degree
which is much lower than modern SST (seasonal range: 11 to 26 degreeC) at the core site. Variations of SST and d180sw we
positively correlated (r = 0.78).

This positive correlation can be regarded as a mixing of two distinct water masses of high SST, d180sw and low SST, d180sw
The only one current of warm and saline water flows into the Japan Sea today is the Tsushima Warm Current (TWC). Therefore
the alternation of high SST, d180sw and low SST, d180sw during MIS 3 is explained by periodic changes in the strength of TWC
inflow. This is consistent with planktonic foraminiferal assemblage in the East China Sea (ECS), which indicates the alternatior
of two water masses, Kuroshio-related water and coastal water. The millennial-scale variation of the TWC inflow into ECS and
Japan Sea played an important role in determining surface water density.
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Indian monsoon variations obtained from Lonar crater lake in the Deccan Plateau, India
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Indian monsoon is an important component of the Earth’s climate system to understand regional and global climate dynam
ics. Various geological archives including marine sediment records from Indian Ocean reveal evolutions of the monsoon (e.g
Clemens and Prell, 2003) yet, few reconstructions are available from the Indian sub-continent. Therefore, we study geology o
Lake Lonar in the Deccan Plateau, India. Lonar crater is one of the best-preserved impact structures on Earth and there is
saline lake with depth of 6 m in the center of the crater (Maloof et al., 2010). The crater cavity is filled with breccia overlain by
30 to 100 m of unconsolidated sediment (Fudali et al., 1980). 40Ar/39Ar step heating experiments of the Lonar crater melt rock:
yielded a precise and statistically robust combined isochron age of 570 +/- 47 ka (Jourdan et al., 2011). This suggests that Lal
Lonar sediment can possibly provide the records of Indian monsoon for the last 500,000 years or more.
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Climate simulation of the last millennium: some notes on comparison with proxy-based
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Coordinated simulations of the last millennium climate are being organized in the WCRP-CMIP5/PMIP3 framework for cou-
pled atmosphere-ocean general circulation models and in a community-based framework for earth system models of intermedia
complexity. The authors participate in both, and carried out several experiments. An increasing number of model output become
available widely to the community. While the direct comparison between reconstructions and model simulations is tempting
immediately after the data become available, there are several issues that have to be considered. Difficulties arise from tt
relatively weak forcing and consequent small ratio between externally-forced climate change and unforced (time-invariant forc:
ing) internal variability. We argue that useful comparisons can be made by 1) first distinguishing externally-forced "signal” and
internally-generated "noise” using both forced and unforced simulations; 2) extracting the "signal” with ensemble simulation;
and 3) running the model separately with individual forcings. Examples will be presented for variations in the Northern Hemi-

sphere and Greenland temperature.
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Carbon and Oxygen Isotopic Variation over the Last 1000 Years of a Stalagmite from

West Java, Indonesia
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Temporal variation of mineral composition in the drainage area of the Ohno River, Ohita,

Japan
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The Ono River is located in the northeast Kyushu Island, which has the head water region at the Mt. Kuju and Mt. Aso, flows
eastward combining some tributaries from the south, and then flows northward to the Beppu Bay. Surface geology of the drainag
area is roughly divided into two as andosol in the northeast and brown forest soil in the south. Such contrasting detrital prove
nances could provide a variety of grain composition to the marine sediments deposited in the Beppu Bay. The No. 5 boring cor
was drilled at a landfill site on the mouth of the Ono River. The core continuously recovers 97 m length and consists of Holocene
marine sediments. The variety of the sediment facies would give us a good opportunity to reconstruct the terrestrial environmer
of hinterland (the Ono River Basin) through the detailed analysis of the detrital mineral composition.

Detrtal fraction contained in marine sediments can be generally used as climate proxies because variations in provenance a
mineralogy could be affected by the precipitation distribution and weathering intensity. Change in the surface soil composition
could be observed if a well-preserved depositional soil sequence was found. In order to detect the change in provenances a
interpret the terrestrial environment using detrital proxies in the marine sediments, it is necessary to know the variability or range
of the mineral composition of a particular provenance during the targeted time periods. Fortunately, we found a suitable soil
sequence on the foot of the Mt. Kuju at 850 m altitude, which covers the similar time interval as the No.5. The soil sequence con
sists of brown loam overlain by the alternation of tephra and andosol. We tried to compare the variations in mineral composition:
both for this soil sequence and the No.5 core since about 8,000 yrs age.

We conducted a powder X-ray diffraction analysis (XRD) and color (visible light reflectance) measurement to determine the
major mineral composition. Used samples were extraction residues by organic solvent, which were dried and powdered befor
XRD and color measurement. Major minerals were identified and evaluated semi-quantitatively using the height of their diag-
nostic peaks. The sediment color was examined througlal, and b indices.

The No. 5 core mainly consists of smectite, illite, chlorite (or kaolinite), amphiboles, quartz, feldspars, and amorphous mate-
rials with minor calcite. Amorphous material is supposed to mainly consists biogenic opal. Amorphous material is higher during
7000 to 3500 yrs BP which suggests the decrease in detrital input due to the Jomon transgression. All the detrital minerals sho
opposite variation. The detrital mineral composition such as quartz / feldspars ratio is higher during 0 ? 2000 yrs BP and befort
7000 yrs BP which suggests a change in terrestrial condition. On the other hand, The Mt. Kuju soil sequence (KSS) mainly
consists of smectite, illite, chlorite (or kaolinite), amphiboles, quartz, felspars, and amorphous materials assoiated with gibbsite
Amorphous material is supposed to mainly consists volcanic glass. Crystalline minerals such as smectite, illite, chlorite, anc
quartz are higher in loam (up to 7000 yrs BP), and quartz increases at the top andosol of the KSS (after 3000 yrs BP). Vol
canic glass began to increase just before quartz decreased at about 7000 yrs BP when feldspars increased alternatively. Qual
feldspars ratio both in terrestrial soil and marine sediment, which show lower value between 3000 and 7000 yrs BP, suggests th
the change in surface soil composition could affect the mineral composition of the marine sediments.
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Last 100ka biogenic silica content variation in Lake Biwa, Japan and its factors
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Last 120ka to 250ka climate changes as deduced from the biogenic silica content of Lak

Biwa, central Japan
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45,000 years in lake Nojiri
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A 28-kyr record of environmental change in NE Japan inferred from the Lake Ichi-no-

Megata sediments
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Continuous geochemical data of 37-m thin laminated sediment core from Lake Ichi-no-Megata (maar), northeast Japan prc
vides a 28,000-year history of the response of the lake and its surroundings to global climate change in the northeastern Japse
Principle component (PC) analysis of 17 major and trace elements in the bulk sediment samples indicated that PC-1 score (e
plain 46.1% of all chemical variables) may reflect the paleo lake productivity and detritus inputs from the surrounding area
caused by monsoonal-climate change. We interrupt this correlation that warm and humid climate leads to the high stand of lak
productivity and the low input of detritus minerals when the PC-1 score is low (negative), and the vice versa.

On the other hands, seventy four AMS 14C dates enabled us to establish the detailed chronology agreed well with tephro:
tratigraphy. The event-free composite depth versus calendar plots indicates a stable deposition environment since after 28,0
cal yr BP.

In the last glacial after 28,000 cal yr BP, the PC-1 score has fluctuated with millennial scale and temporally increased at the
periods of 27, 25-24, 22-21, 19-18, and 16 cal kyrs BP. These climate cool/dry events could be compared with the stadials in th
North Atlantic region such as the Heinrich events.

During the last glacial-interglacial transition (the LGIT, 15-9 ka), the PC-1 score began to became negative gradually at 14,50(
cal yr BP, that means the onset of the B/A warming interstadial. After that, the score temporally increased between 12,100 an
11,200 cal yr BP. This temporal climate deterioration seems to be the Younger Dryas (YD) stadial. However, the YD term is not
simultaneous compared with the records in the North Atlantic region as well as the affected area of Asian monsoon activities an
the Westerlies as China and Japan. It needs to discuss more about it.

In the Holocene, one large change of the PC-1 score was occurred at 1,100 cal yr BP. Compared with the pollen data on tt
same core, this change may be caused by the human impacts to the lake surrounding area that are forest tree cutting to me
buildings. Except this, the score has fluctuated with millennial scale, suggested that Holocene climates in the northeastern me
have fluctuated caused by a solar activity.

Keywords: Major and trace elements, Principal component analysis, Lake Ichi-no-Megata, LGIT, human impacts, monsoonal
climate change
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Geomorphological evolution and environmental variation after a deglaciation in the high-

land of central Peru
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Vegetation and paleoenviroment during the Last Glacial around the border of Musashinc
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Oxygen isotopic composition of the Bering Sea bottom water during the Last Glacial

Maximum: constraints from pore water
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An attempt to use current permafrost thickness to constrain the Last Glacial Maximum

temperature in eastern Siberia
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The thickness of permafrost changes in responding to changing climate conditions. Since this process takes place as a result
thermal conduction from the surface, its response time becomes much longer for thick permafrost, compared with the timescal
for climate change (Lachenbruch et al, 1982). The goal of the study is to constrain the ground temperature history using thi:
characteristic of permafrost.

Genral circulation models (GCMs) has been used to calculate LGM climate, prescribing the reconstructed forcing conditions
(i.e. orbital patameters, trace gases, topography, etc). Using temperature outputs from those experiments and assuming that
pattern of the climate history over last glacial cycle is basically follows the ice-core based temperature reconstruction, we rar
a one-dimensional permafrost model to calculate the temperature profile variation for the north and central Siberia. Here, onl
spatially averaged characteristics of permafrost, such as permafrost thickness of the region or ground thermal properties, a
discussed, to constrain the general temperature pattern over Siberia.

A series of 1-D experiments for ground temperature profiles are conducted to calculate temperature profile history in Siberi
over last glacial cycle and to give the present (i.e. Oka) value of permafrost thickness. The pattern of the climate history is assume
to be same, while the strength in LGM cooling is treated as a parameter for these experiments. Reflecting the long response tim
the calculated Oka permafrost thickness is strongly dependent of LGM temperature condition for such deep-permafrost are:
varying from 200m to 600m for given conditions.

1-D ground temperature experiments suggest that strong cooling is required to explain the current deep permafrost thickness
eastern-central Siberia. Results from climate models, in which the difference in surface temperatures between LGM and prese
are larger in inland Siberia than arctic coast region, are consistent with the present permafrost thickness distribution.

ooo000:0000,0000,00,0000,000
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A negative feedback on pCO2 by shelf organic matters
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In the past 800 thousand years and before industrialization, the largest variations in atmospheric CO2 concentration (pCO:x
occurred in connection with the glacial cycles that characterized Earth’s climate over this period. The mechanisms responsible fc
the glacial-interglacial pCO2 changes have remained unresolved. One curious feature of at least the last four glacial-interglaci:
cycles is that atmospheric pCO2 reached about the same upper limit of 280 ppm during peak interglacial periods and about tt
same lower limit of 180 ppm during peak glacial periods. Here, we show using a numerical model of earth system that enhance
shelf sediment weathering during glacial sea-level low stand tends to raise pCO2 and thus stabilize it from further reduction. Thi
is because not all nutrients from weathering will be utilized by biology but more importantly because the spatial distributions of
carbon and phosphate from weathering become decoupled in such a way that carbon is preferentially stored in the upper oce
and phosphate in the deep ocean. This finding, combined with observations of preferential remineralization of phosphate il
shelf sediment diagenesis, would predict enhancement of biological production during interglacial high stand and stabilizatior
of pCO2 from further increase. The impact of sea level-driven continental shelf exposure and submersion on CO2 is therefore
negative feedback that may have contributed to limiting the variation of Pleistocene pCO2 to the observed 100 ppm range.
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Multiple steady states of Northern Hemisphere ice sheets and the timing of glacial cycles
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Wax and Wane of large Northern Hemisphere ice sheet occurred in the past few million years, characterized by

a transition from a period of 40 thousand years cycle with small amplitude of ice sheet change to 100 thousand

year cycle with a large amplitude, known as the Middle Pleistocene transition. Although the characteristics of the
glacial cycle is well observed, the mechanism what determines the 100ka cycle and what controls the terminations
are still under debate. Here we show that the pattern of the growth of the ice sheets during a glacial cycle follows the
hysteresis (multiple steady states) structure of North American ice sheet versus insolation by modelling the three
dimensional ice sheet. The 100 ka termination is punctuated by Northern American ice sheet responding basically
to the precession cycle and summer insolation through its delayed bedrock depression and the large scale calving.
Terminations occur when the summer insolation increases after a minimum eccentricity even under constant CO2
level. Obliquity modifies the role of precession and becomes important for a glacial cycle especially when the
eccentricity is small. The North American ice sheet is slightly more favorable for faster growth than Eurasian ice
sheet when the ice sheet expands over Labrador and Hudson Bay, and suppresses the growth of Eurasian ice sheet
through the atmospheric planetary wave feedback. As a result, the North American ice sheet can have affected the
hemispheric climate and punctuated the ice sheet change in Eurasia and in Antarctica through CO2 and sea level
change. Furthur we show that a cooling due to, for example, the draw down of long term CO2 level of 20ppm or

so at most from 240ppm to 220ppm is enough for a switch from 40 ka cycle response to 100 ka cycle response of
Northern Hemisphere ice sheet.
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