Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) 9

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
]U““’“ )
ACG034-01 00:102 Ood:50 270 08:30-08:45

200000000000000000000000000 _ _
Stagnation of global warming in the mid 20th century can be explained by atmospheric

nuclear explosions
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Possibility of climate reconstruction on monthly/seasonal scales by oxygen isotope ratio:
in tropical ringless trees
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Environmental changes and civilizations of the Pan Pacific regions

0000 ™,0000Y,000002,00035000040000°,0000°¢%%0000 70000280000 9,

ooooto
Hitoshi Yonenobti*, Kazuyoshi Yamada Katsuya Gotanda Tsuyoshi Haraguchj Koji Setd*, Motonari Ohyama, Keiji

Takemur4, Yoshinori Yasud, Kazuo Aoyam&, Masato Sakédj Hiroto Takamiya®

!oppooo0,?000000,%000000,40000,°0000,°0000,7000000000000,8%800

oo,°0000,%0000
INaruto University of Educatiorf,Chiba University of CommercéOsaka City University: Shimane University, Tohoku Uni-
versity, °Kyoto University,”IRCJS % Ibaraki University,” Yamagata University,’ Sapporo University

The "Pan Pacific Environmental Changes and Civilizations” (PPECC) project is a multidisciplinary research program funded
by KAKENHI. Here, we are undertaking coring campaigns over the Pan Pacific regions in order to study the variability of past
environmental changes using annually laminated lake sediments.
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Deep-water ventilation changes in the NW Pacific since the last glacial period
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The thermal threshold of the Atlantic overturning circulation and stadial/interstadial peri-

ods in glacial climate
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By using results of a state-of-the-art climate model (MIROC), we conducted sensitivity simulations by an ocean general cir-
culation model (COCO) in order to evaluate role of thermal, freshwater, and wind-stress sea surface conditions in controlling
the Atlantic meridional overturning circulation (AMOC) in glacial climate. It is demostrated that slight differences in sea surface
conditions could lead to very different response of the AMOC; a certain condition leads to the stronger AMOC and slightly
different sea surface fluxes result in the weaker AMOC than today. We found the reponse of the AMOC to the thermal condition
(i.e., strength of surface cooling) is a key for understanding the behavior of the AMOC in glacial climate. It is implied that two
very different states of the AMOC may be possible during glacial periods depending on degree of sea surface cooling: moderat
cooling results in strengthening of the circulation whereas sufficient cooling leads to weakening of the circulation. The model
results indicate that this is related to response of deep convection in the northern hemisphere; moderate cooling enhances de
convection whereas sea ice covers there entirely and prevents deep convection under sufficient cooling. This suggests exister
of thermal threshold of the AMOC during a glacial period: the weak glacial (stadial) AMOC suddenly shifts to the strong (in-
terstadial) AMOC when surface cooling becomes smaller than this threshold. It is speculated that this thermal threshold may b
related to existence of stadial and interstadial periods of glacial climate.
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Why do GCMs sometimes fail to simulate the LGM AMOC
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To understand and reproduce the Atlantic Meridional Overturning Circulation at Last Glacial Maximum (LGM), which is
known to be weaker than present day in strength), is important for the validation of models used for future climate projection,
although many Coupled Atmosphere Ocean General Circulation Models (AOGCMs) fail to simulate it. Here we analyze multi
AOGCMs and also ran several sensitivity experiments using?MIROC AOGCM in order to examine the reason of difficulty in
simulating the NA AMOC at LGM. We show that (1)the change of AMOC in the models are very much dependent on the
Temperature bias in the Southern Ocean (2)The formation of ice sheet and Brine rejection in Southern Ocean is crucial for th
weakening of AMOC at LGM. (3)Decrease of Greenhouse Gas (GHG) amount under glacial climate is favorable in weakening
the NA AMOC while the growth of Northern hemisphere Ice Sheet?strengthens it under a range of GHG level.
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Erosion rates of weathered granitic soil surfaces in Abukuma, Japan deduced from co:t

mogenic nuclides depth profile
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Measurements of in-situ produced cosmogenic nuclides (CRN) allow us to understand earth surface process quantitatively.
has been successfully used to provide erosion rates in arid region where slow erosion process is taken place (e.g., Gosse ¢
Phillips, 2001). Coupled measurements of CRN provide unique solution of both minimum exposure age and maximum erosior
rates (Yokoyama et al., 2005). CRN based erosion rates determination have not been applied extensively in mid latitude humi
area, where weathered granitic soils are distributed, due to fast erosion rate, namely long-lived CRN do not have sensitivit)
to provide both erosion rate and exposure ages. It is therefore required to apply CRN depth profile method to obtain accurat
erosion rate for those area yet few studies have been conducted by far. Here we present 10Be and 26Al depth profiles from ea
ern Abukuma, Japan to understand quantitative erosion rate. Our previous study successfully demonstrated that deeper layers
least 80 cm below surface must be analyzed to achieve highly accurate measurement because near-surface layers are potent
influenced by pedogenic processes (Shiroya et al., 2010). In this study, therefore, we sampled granitic soils from 300cm-dee
outcrop.

The sampling sites are located in the eastern Abukuma Mountains, Japan at an altitude of 540 m and 620 m above s¢
level. CRN (10Be and 26Al) are measured by AMS (Accelerator Mass Spectrometry) at Micro Analysis Laboratory Tandem
Accelerator, The University of Tokyo. We will discuss geomorphologic and geologic implications based on the results of CRN
measurement including discussions of erosion rates of weathered granitic soils in eastern Abukuma mountains.
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The glacial history of Sor Rondane Mountains in Dronning Maud Land, East Antarctica
The glacial history of Sor Rondane Mountains in Dronning Maud Land, East Antarctica
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Antarctic ice sheet volume and sea ice extent are driven by Earth’s global climatic system and more regional parameters suc
as albedo, thermohaline circulation, productivity of marine organisms, and erosion or weathering rate of base rock. A recon
struction of Antarctic ice sheet variability is essential to begin to understand their interactions. Previous studies have estimated
significant decrease in ice sheet thickness during the last several million years (e.g., Liu et al., 2010). However, the geographic;
extent of this decrease and its response and feedback to the global climate remain uncertain and topic of debate.

In this study, we focus on the past change of the ice sheet thickness at Sor Rondane Mountains in Dronning Maud Lanc
East Antarctica, because little is known about this region’s deglaciation history. In 2010, we carried out a field expedition to
investigate the past change of the ice sheet elevation based on detailed geomorphologic evidence and precise surface expos
ages using the cosmogenic isotopes Be-10 and Al-26. In total, 34 bedrock or erratic samples had been corrected from ca 10t
- 2500 m a.s.l. at the western and central part of Sor Rondane Mountains. Based on these data, we will discuss a relationsh
between East Antarctic ice sheet change and global climate.
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Glacial melting and uplift estimations around the Sor Rondane Mountains of the Easl
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The role of the East Antarctic Ice sheet for several global climatic events such as Mid-Pleistocene Transition and Mid- Brunhes
Event during the Quaternary era is a great issue for elucidating the global systems. A large part of the Sor-Rondane Mountair
in the East Antarctica has been covered by the East Antarctic ice sheet. The glacial geomorphology in this region and Glacie
isostatic adjustment model (GIA model) can lead to estimate the glacial melting volume of East Antarctic Ice sheet and its con
tribution to the global sea-level changes, and the amount of glacial isostatic uplift since the Pliocene.
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Changes irt*°Th -normalized flux of biogenic components recorded in the south Chilean
margin over the past 1.3 kyrs.
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Change in the distribution and variations of permafrost in time and space is an important issue in understanding the attri
bution and consequence of Quaternary climate change, and projection of the future environment. The subsurface hydrotherm
regime offers physical foundation and conditions to the various terrestrial processes and activities, ranging from pure physical t
ecological to societal aspects. Through several physical and biogeochemical pathways, however, subsurface changes in land
significantly connected to the atmosphere and to the Oceans. Large-scale numerical climate modeling with improved freeze/tha
dynamics is a strong tool for investigation on the impacts and the attribution of changes in the regime. As a preliminary step, we
analyzed the surface air temperature outputs from the Paleoclimate Model Intercomparison Project 2 (PMIP2) to examine th
thermal conditions to ground freezing under different climate environment for Pre-industrial or 0 thousand years before presen
(ka), Holocene Optimum or 6ka, and Last Glacial Maximum (LGM) or 21ka. The variables, together with other meteorological
variables, will constitute a basis of the forcing data in our successive integration studies.

A classification of frozen ground (FG) by freeze index (FI) and thaw index (TI) was constructed based on the occurrence
frequency of the permafrost, seasonal freezing or no freezing under the present-day distribution. Fl and Tl are cumulative ternr
perature values below and above the freezing point, respectively, and are derived from the station-based monthly surface ¢
temperature. The present-day ground freezing distribution is taken from the map compiled by International Permafrost Associ
ation map (IPA map). Advantage of this classification method is simplicity and intuitiveness, but it also has limitation resulting
from negligence of other important factors that control the sub-surface thermal regimes, such as snow cover, vegetation, sc
characteristics and micro-topography.

The method was applied to the PMIP2 output to reconstruct the modeled "thermaly-conditioned” FG distribution for Oka,
6ka and 21ka. The Oka result shows reasonable consistency with the present-day result. The LGM case reconstructed the larg
permafrost areas. Oka and 6ka show similar size of distribution except for the regional differences as compared with observatior
based reconstruction maps. For LGM, however, a reconstructed atlas shows presence of continuous permafrost @duth of 50
including north of Alps, which this method failed to successfully represent. This discrepancy indicates either the insufficiency
of the method or warmer tendency in the simulations for the region, or both. Beringia was not commonly specified for the LGM
among the interations, which may hinder from plausible reproductions in the area of our interest (Alaska and east Siberia) for thi
period, and from direct comparison with the paleo-records of the region. Substantial elaboration will be needed to prepare for th
next-step forcing data.
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Atmospheric local energetics in mid-Holocene and Last Glacial Maximum climates
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The X-ray tomography of the planktic foraminifera: An useful tracer for evaluating car-

bonate dissolution
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Oceanic acidification is one of the most concerning issues related with global warming by increasing atmospheric CO2. How-
ever, the biological influences for oceanic acidification to oceanic plankton which has carbonate skeletons in the natural con
ditions are still unclear. Here we propose a new technique assessing shell density of planktic foraminifers quantitatively by the
Microfocus X-ray CT scanner (MXCT). We focused on two different types of modern planktic species Globigerina bulloides and
Globorotalia inflata to estimate the responses to carbonate dissolution. Former has spheric shells with porous strucures and lat
has robust secondary calcite layers, respectively. Both species were taken from surface sediments from ca. 1,000 m water de|
in the Southern Ocean that affected less carbonate dissolution.

The mean CT values of individual shells of G. bulloides and G. inflata showed large variations within each specimens and in-
dicated degradation of shell density. It attributed the variations of shell density to differential dissolution on the seafloor, but it was
identified as the cause of shell ontogeny in each specimens. Furthermore, we performed dissolution experiments in acidificatic
chamber by using CO2 diffuser at the laboratory to examine progressive dissolution for each species. The decreasing of mean C
values of both species consistent with progress of carbonate dissolution observed by scanning electron microscope (SEM). Eal
formed shells (inside shells) were thinner compared with outer ones, therefore that were lost earlier than outer shells. On th
other hand, outer shells of the final whorl were thicker and resistant to dissolution. However, it was observed remarkable partiz
dissolution at the inside of walls in the outer shells. In other words, we could recognized the dis$olptitterns' for each
species through these experiment and it indicated that shell density of planktic foraminifers is an useful indicator of carbonate
dissolution.
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