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Is the source of iron River Amur or Asian Dust? -Estimation of air-borne Fe flux from ice
core
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Iron is an essential nutrient for phytoplankton and plays an important role in the control of phytoplankton growth. Iron enrich-
ment experiments carried out in the western and the eastern subarctic Pacific reveal that the iron limits phytoplankton growth i
these areas. Possible sources of iron in the Sea of Okhotsk and/or Oyashio regions in the western subarctic Pacific are thoug
to be the iron-rich intermediate waters transported to surface by upwelling, and atmospheric dust that are lifted by dust storm
generated over the Asian continent. We estimated air-borne iron fluxes into the northern North Pacific by an ice-core obtaine
from Mount Wrangell in Alaska, and aerosol monitoring carried out at Kushio and Toikanbetsu in Hokkaido. Estimated annual
fluxes of air-borne iron were ranged from 10 to 270 mgy/mwhich can influence to biological productivity in the northern
North Pacific. We conclude that impact of air-borne Fe input is spatiotemporally limited and may have a role for sporadically
occurring phytoplankton blooms in the open ocean, and consistently occurring events such as spring bloom in Oyashio region |
controlled by iron originated from River Amur.
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Elemental and mineralogical compositions and Sr and Nd isotopic ratios in surface dus

on mountain glaciers in Asia
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The variation in oxygen stable isotope for 12,500 years of an ice core drilled from Grig-

oriev ice cap in Kyrgyz Tienshan
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Characteristics of Isotope and Chemical Composition in the Fedchenko Glacier, Pamirs
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Snow algae in an ice core drilled on Grigoriev Ice cap in the Kyrgyz Tien Shen Mountains
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Reconstructions of past flora using DNA analysis from ice core samples on Gregorie\

Glacier, Kyrgyz Tienshan
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Analyses of ice cores have often been used as a means to reconstruct past environments. The species composition of the
ganism such as microorganism and plant in the ice cores could reflect the environmental condition at that time. Thus, organisn
in ice cores could be useful to reconstruct past environments. However, analysis of the biological contents in ice cores is stil
very limited. In this study, we examined DNA from ice core sample (about 7,500, 8,000 and 12,500 years old) collected on the
Gregoriev Glacier, Kyrgyz Tienshan. We extracted inner part of ice core samples by melting device. Genes of microorganism:
and plant plant were subjected to PCR amplification and nucleotide sequencing. We also showed phylogenetic diversity of
microbial flora and metagenomic survey of the metabolic potential. Our results implied that DNA from preserved organisms
could be recovered from the ice core samples, leading reconstructions of past flora. Biological information could be used as a
environmental marker for past environmental studies.
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A 274-year environmental record of from Aurora Peak ice core, Alaska.
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Reconstruction of summer temperature by Aurora Peak ice core, Alaska Range
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Reconstruction of the climate and environment during the past 150kyrs under the NEENM

project
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Synchrony between Greenland temperature change and wide-spread alpine glacial chan

for the last four millennia
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Reconstructions of temperature histories of the Dome Fuji site and its moisture sourc

using water isotope records
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A stable isotope ratio (D/H 0*O/'60) of the polar ice cores is widely used as an air-temperature proxy. Further, a combined
use of these isotopes provides a parameter, deuterium-exfiessl provides the information on the ocean surface conditions
in the moisture source for polar precipitation. Here we re-evaluate several coefficients used for reconstructing Antarctic site tem
perature and temperature in the moisture source regions. The new coefficients were applied to the revised/tbedsiof
Dome Fuji core which cover past 360 kyr period. Differences between this study and previous estimations will be discussed.
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Dependence to Glacial Ice Sheets in Amplifying the Polar Climate
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Larger climate change in the high latitude known as polar amplification is anticipated to occur and ice core cites and paleoicli-
mate model experiments are used to evaluate the climate sensitivity of the Climate models used for future climate projectior
For the boundary condition of the Last Glacial Maximum (LGM) experiment of PMIP (Paleoclimate Modelling Intercomparison
Project) phase 3, a new ice sheet is applied, which is the average of three ice models derived from different method. Here w
compare the ice sheet boundary condition to the previous boundary conditions of PMIP phase 1 and PMIP phase 2 and als
examine the dependence of the result of polar amplification to the choice of ice models. The PMIP3 LGM ice sheet in NH is
now thinner and flatter than in PMIP2, which decreases the topography effect of ice sheet and influences the stationary wav
and storm tracks. On the other hand, PMIP3 LGM ice sheet in SH is now thicker in West Antarctica (WAIS), broader in the east
(EAIS), which cools down the zonal mean in the high southern latitude. The EPICA and DomeF cores are reproduced even i
the altitude is corrected in the East Antarctica. We find that the extent of EAIS and the WAIS change influence the zonal mear
and even in the Domes of EAIS. We also find from our GCM sensitivity experiments that both the ice sheets and Greenhous:
gas amount contribute to the temperature at the ice core cites. This implies that the ratio of polar amplification throughout the ic
age cycle could depend on the ice sheet history especially in the WAIS as well as the history of Greenhouse Gas. The long ter!
temperature change that could not be explained by the change of radiative forcing of Greenhouse gas, orbital change and abrt
climate change can be largely attributed to the size of WAIS/EAIS for the ice cores in the Southern Hemisphere and to the siz
of Northern Hemisphere ice sheets for the ice cores in the Northern Hemisphere.
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Constraint on age model of North Atlantic marine cores using O2/N2 chronology of the

Dome Fuji ice core
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Geomagnetic field intensity as a tool for chronostratigraphic correlation between marine

sediments and ice cores
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Dating of a Dome Fuji (Antarctica) shallow ice core by volcanic signal matching with

B32 and EDML1/EDCS3 chronologies
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Detailed stratigraphy of a 4m-deep pit at Dome Fulji, for better understanding formation

of ice core signals
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Water stable isotope of near surface snow and environment of snow accumulation at in

land of Antarctica
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Molecular and stable isotopic compositions of terrestrial biomarkers in fresh snow from

Sapporo, northern Japan
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Homologous series of high molecular weightilkanes,n-alkanols andi-alkanoic acids are typical biomarkers that origi-
nate from terrestrial higher plant waxes (Eglinton and Hamilton, 1967). These organic compounds are easily sloughed off fron
the leaf surface, and can become airborne. Because the terrestrial biomarkers in the atmosphere are eventually scavenged
deposited over ice sheet and ocean without suffering major modification due to their refractory nature, understandings of thei
transport processes can provide a base for paleoclimatological studies of ice cores and marine sediments. In the Japan sea-sid
the Japanese islands, the cold and dry air of the Asian winter monsoon causes intensive snowfall with the supply of the heat ar
moisture from warm Tsushima current over the Sea of Japan. Hence, the snow in northern Japan should contain the imprint
aeolian inputs of terrestrial biomarkers. In this study, we investigated molecular distributions of terrestrial biomarkers and stable
carbon (d3C) and hydrogen (dD) isotope ratios ofC s n-alkanoic acids in fresh snow samples from Sapporo, northern Japan,
to better understand their source regions and transport pathways. The snow samples are found to contain higher plant-derived
alkanesp-alkanols andi-alkanoic acids as major components. Relative abundances of these three biomarker classes suggest th
they are likely derived from higher plants in the Asian continent. The@;; ratios of terrestriah-alkanes in the snow samples
range from 1.3 to 5.5, being similar to those of the plants growing in the latitudé@N of East Asia. The dC values of the
n-alkanoic acids in the snow samples (-33.4 to -29.0 per mil) are similar to those of tygiggh@osperm from Sapporo (-34.4
to -30.4 per mil). However, the dD values of thealkanoic acids (-181 to -165 per mil) are found to be significantly depleted
with deuterium (by up to 48 per mil) than those of plant leaves from Sapporo. Such depletion can be most likely interpreted by
the long-range atmospheric transport of thalkanoic acids from vegetation in the latitudes further north of Sapporo because
the dD values of terrestrial higher plants tend to decrease northward in East Asia reflecting the dD of precipitation. Together witt
the results of backward trajectory analyses, this study suggests that the terrestrial biomarkers in the Sapporo snow samples
likely transported from Siberia, Russian Far East and northeast China to northern Japan by the Asian winter monsoon.
Keywords: stable carbon isotopes, stable hydrogen isotopes, terrestrial biomarker, snow, Asian monsoon
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