Japan Geoscience Union Meeting 2012 ~® ,
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]55{;;

Union

ACC31-01 00:104 00:50 230 09:00-09:15

2007/20081 0 00 0000000O0JASHI 0000000000000 0O0
Chemical analysis of three snow pits of inland Antarctic Expedition 2007/2008 (JASE)

0000000 hLoooo3200003,0000400002,0000°%0000°320000?2
HOSHINA, Yu'*, FUJITA, Koji', NAKAZAWA, Fumio?, Yoshinori lizuka&, MIYAKE, Takayuki*, HIRABAYASHI, Motohiro?,
KURAMOTO, Takayuk?, MOTOYAMA, Hideaki?, FUJITA, Shuj?

l0ooOoo0,?20000000,3000000000000,4000000,°00000000000
INagoya University?National Institute of Polar Researc?hnstltute of Low Temperature Science, Hokkaido Universifhe
University of Shiga Prefecturé|nstitute of Mountain Science, Shinshu University

goodbobooooobobooooobbooooboboooobboboooobobboooubbooooooo
O00000000000000000002007/200800000000000000000000000O0 Japanese-Swedish
Antarctic Expedition, JASEO 00000000000 COOO00OO Kohnend Wasadl OO OOOODOOOOOOOODFO
77°18' S039°47' ElD 000000000000 380kmOOOOOOOOOOMPO76°48' SO31°45’ E[TIDFO
MPOOOOOOOOOOODOOOO190kmIOOOO0OO0OOMIA.PO77°00’ SO43°00' EDDO 3000000000
O4md4md2mO0000000000O00O0ODO0ODO0OO00 2cmO000000O00O0D0OO0DOO0OOOODOOOOOO
0000000000000 oooooooooooooo0o0o00000000oOoUOooooogg
00000000000000000000DFDO 29.3kgnt?a 'OMid.PO 34.8kgnr?2a 'OMPO 40.7kgnr2a!
O0o000o0o0O0O0O0O0O0O0OO0O0O0O0

0000000000000 00000000000000000000000O000000000O0OOOOO0O0
odoooooooboooooobooooobooooooooooOooooooboo0ooooboobOoono brROOO
goboooobooobooobooobbuooooooob oo oo ooobobooooboooon
00000000DFOO0OO0O0OOOOOMA.POMPOOOOOOOOOOOOOOO

1/1



Japan Geoscience Union Meeting 2012 2 ) ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“ gon

Geoscience
Union

ACC31-02 0 0:104 00:50 230 09:15-09:30

0080000000000 0000000D000O0O0O _ _
Multi-millennial-scale climatic variations in Antarctica during the last eight glacial cy-

cles
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Climatic variability on millennial timescales, characterized by abrupt temperature changes in the Northern Hemisphere anc
inter-hemispheric seesaw, have been well documented for the last glacial period by many paleoclimatic records. It is also evidel
that very large inter-hemispheric seesaw occurred during the last deglaciation. The cause for these variations is thought to be t
variations of freshwater flux into North Atlantic ocean from surrounding ice sheets, which can change the strength of meridional
overturning circulation and associated poleward heat transports. Therefore, millennial-scale variations in Antarctica or elsewher
may tell us about ice sheet variability in the Northern Hemisphere. However, the frequency and magnitude of such events ar
uncertain for older glacial periods and terminations because of the lack of suitable climatic records. Here we present a 720,00(
yr ice-core isotopic record along the second Dome Fuiji ice core, East Antarctica. Synchronizing and stacking this record with
existing Dome C ice-core record permits robust identification of multi-millennial-scale Antarctic warming events over the last
eight glacial cycles. Dust proxies in Marine Isotope Stage 16 in the Dome Fuji core (oldest glacial period in this core) show
that the millennial-scale variations of dust flux are negatively correlated with Antarctic temperature for all identified events. This
demonstrates that changes of aridity in the dust source region, presumably Patagonia, occurred in concert with Antarctic climat
changes. A bandpass filter (3,000 - 15,000 yr periodicities) was applied to the stacked isotope record to account for loss of rest
lution in the old (deep) part. This allows us to identify large Antarctic warming events with a constant criteria through 800,000
years. We find a positive relationship between repetition period of multi-millennial-scale events and Antarctic temperature, with
exceptions in glacial maxima. The data suggests instability of Northern Hemisphere ice sheets in intermediate glacial conditiol
and also a role of climatic precession, presumably through Northern Hemisphere summer insolation, affecting ice sheet mas
balance. Multi-millennial-scale events becomes infrequent in times of large precession variations in early parts of glacial peri-
ods, implicating long freshwater release due to strong summer insolation forcing. Very large multi-millennial-scale events are
identified at glacial terminations, suggesting that the terminations in general involve abrupt and large climatic transitions which
are overlaying on the slow orbital-scale variations.
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Abrupt climate change in millennial time scale such as D-O cycles and AIM recorded in ice cores occurs more frequent with
high amplitude during the middle level glacial climate state than in the interglacial state or the full glacial state. The mechanism of
the frequent occurrence of abrupt change through the Atlantic meridional overturning circulation is unclear and the necessity o
the high frequency during the middle level glacial stated is not known. Here we use a coupled ocean atmosphere model, MIROC
to compare the detailed nature of the response to fresh water release (0 to 0.1Sv under different initial condition) of AMOC unde
middle level glacial state with interglacial or full glacial state. Under middle level glacial state, the AMOC is stronger at the basic
state (without water release), nearly switches off with small amount of fresh water release of 0.05 Sv and induces larger coolin
in the Northern hemisphere than other background climate states. The recovery of AMOC is induced from a nearly swithed of
AMOC state by reducing the fresh water release to 0.01Sv or less, lead by the gradual response in the low latitude and followe
by the lagged but sudden response in the convection and sea ice area in the North Atlantic. Laurentide and Fenno-Scandian |
sheets’ melt water estimated by an ice sheet model ICIES is consistent to the melt water amount needed for the AMOC chanc
under middle glacial state, showing a possibility of favorable condition of self sustained oscillation between ice sheet and ocea
meridional overturning under middle level glacial climate.
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Sr and Nd isotopic ratio of dust in an ice core drilled on Grigoriev Ice Cap in Tien Shan
Mountains
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Past climate change is regarded as a key knowledge for predicting future climate changes. Milankovich theory has explaine
the climate changes from Glacial to Interglacial periods with variations of seasonal solar radiation caused by Earth’s orbital
parameters (eccentricity of orbit, obliquity and precession of rotation axis). Kawamura et al. (2007) indicated that Antarctic tem-
perature rose during deglaciations following or at the same time of the solar radiation increase in Northern Hemisphere summe
In addition, the greenhouse gas, which facilitates the air temperature to rise, is thought as another important element for the pa
climate change.

To estimate the contribution of orbital and carbon dioxide forcings to the climate changes, especially at the start of the deglacia
tion, we have make construct the age of ice core and air occluded in it. The difference in age between the ice and gas at the sar
depth occurs in firn (consolidated snow) while they are compressed to become ice from snow. The gap between these ages w
estimated to be about 5,000 years in glacial maxima, but the time lag between temperature and carbon dioxide is on the ord
of 0-1000 years. Therefore, we should make accurate adjustment of the age of the ice and the age of gas, in order to discuss 1
contributions of carbon dioxide for the temperature rising at the deglaciation.

In particular, the second Dome Fuji deep ice core needs accurate estimation of thinning function in the bottom part (within
“500 m from the bed corresponding to 340-700 kyr ago). The thinning function, which expresses the horizontal stretching anc
vertical compression of an ice layer, would be changed for geothermal heat in the bottom of the ice sheet. We tried to adjus
the parameters, thinning function, accumulation rate and the difference of age between the ice and the gas in the ice. In tt
presentation, we will present results from the adjusted ice age and gas age.
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Given that ice cores consist of past snowfall in a chronologic and systematic order, we can utilize stable water isotope (SWI
information in ice cores to reconstruct the past climate. Several modeling studies have tried to simulate the past SWI in precip
itation preserved in ice cores (Werner and Heiman, 2002, Sjolte et al, 2011), but they are limited only on high latitude area. Ir
such region, we do not have to consider post-depositional isotopic processes due to the extremely low temperature all over a ye
However, when one wants to simulate the past SWI in ice cores in mid- and low-latitudinal areas, he has to consider the isotopi
effects of the post-depositional processes because snow undergoes melt, sublimation and erosion by wind, by which SWI in snc
are easily affected. Otherwise the reconstructed information of the past would be distorted and misleading.

In this study, we developed a new off-line isotopic snow-icecore model: it simulates isotopic effects due to the post-depositiona
processes while precipitated snow is eventually transformed into an ice core. The model is based on the snow layer submod
of Iso-MATSIRO (Yoshimura et al., 2006) with a particular purpose to simulate a vertical profile of SWI at a glacier or ice
sheet. Unlimited number of snow layers with a 20mm thickness increment is incorporated, whereas the original 1so-MATSIRO
snow submodel has only three layers. It also newly includes the impact of wind erosion process, including blizzard. Using this
model forced with the output from IsoRSM (Yoshimura et al., 2010), i.e., an isotope enabled meso-scale climate model forcec
with historical meteorological reanalysis data, we simulated SWI in snow pits drilled at Belukha, Siberian Altai, and Gregoriev,
Tien Shan, which are close to ice core drilling sites. The preliminary simulation period is for 1997-2007. With the new off-line
model, the simulated SWI vertical profile of the snow layers shows a better correlation with the observed snow pit SWI than the
simulation without the model. This study aim to simulate SWI of ice cores in mid- and /or low latitudes for more than hundred
years, and it is expected to present the latest updates at the conference.
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Snow algae in an ice core drilled on Grigoriev Ice cap in the Kyrgyz Tien Shen Mountains

0000000 hLoooo3200002,000038%00000000000 ¢
HONDA, Megumi*, TAKEUCHI, Nozomu, FUJITA, Koji?, OKAMOTO, Sachikd, NAOKI, Kazuhirc®, Vladimr Aizert

l0poo,?00000,30000000000,4000000
IChiba university?Nagoya university?JAXA, 4ldaho university

oboooboobooobooobobooooooobooooooobooobbooobooboooobooooboOoboooon
gooooooooobooboboooooooooooobooobooobooobooOoboooooooooDboooDbboOoo
goboobooooooobooobooooooobooooboobooboboooboboobooooobooobobobooboboooon
oobooooboooooooboooobooboboooooobooooooboooooboooooooobooooooooobooOon
booobooooboooobooobooboooboobooooboooobooooobO0obOoOoobOOobooobOOoDn
oooobbzo07DO00000000O0ODO0OO0ODOOOODOOOOOOOOOOODOOOODOOOODOO
goooobooboooogobooboooooooogooboboooobobobooooboooobDobbooogDboo

OO000DOOo0o0oOopooogz0070D0000DOO0O 8/mOo0OC0OOO0OO0O25mO0000O0OO0O0DODOOOO
obooooooobOoboboooooooooboboboooooooboOobobooboooboobOoboobooooon
ooooboooogon

ooooboooooobo0ooooooooo30oooo0oooooooooobo0oooDooooooboOooo20
oo0o0o0O00O000000000000002smO00000000000000QCCOOOOOOOODOOO0O0O00
coooooooooopooooOoooooooOoUoooooO0ooDoo0OoooobooogeIODDbOOOObDOO
coooOooooOoOoOoo0oO0obooOoo00ooOooOoOooO0oOoOoooobOoOooOOooDOoDO 20mOOognO 19e00 O OOOO
obooooooobOoboboooooooboboboooooooooboOoboboooooooboOobobobooon
gbbooboooobooboboboobooboooooboooobobooooobooooboDbn

gogoobo:bobog,bbood
Keywords: show algae, ice core

1/1



Japan Geoscience Union Meeting 2012 ~® ’
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“P““

Geoscience
Union

ACC31-P09 go:booboboobo 00:50 230 13:45-15:15

0000000000000 00ooooooogooooooooog. _
Variations in pollen grains in an shallow ice core drilled from Fedchanko Glacier in Pamir,

Central Asia.
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