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Reconstruction of atmospheric carbon dioxide (CO2) and oxygen (O2) concentrations in the past is a key to understand the ev
lution of environments and life. Accumulating geological and geochemical data with accurate chronology enable us to conside
the dynamics of atmospheric composition and its controlling mechanisms. The paleo-atmospheric CO2 and O2 concentratior
have been discussed from proxies and theoretical modeling with geological and geochemical data.

One of these models, GEOCARBSULF (Berner, 2006, GCA) is a standard which studies changes of atmospheric CO2 an
02 over Phanerozoic time (for 542 million years). In the model, various geochemical processes, such as chemical weathering ¢
minerals and CO2 degassing via volcanisms and metamorphism are considered, and geological and geochemical data are gi
for every 10 million years as boundary conditions.

The reconstructed evolution of climate and atmospheric composition are broadly consistent with geological and geochemice
data. However the reconstructed atmospheric CO2 in the last 150 million years are evidently different from compiled CO2 proxy
data such as stomata, phytoplankton, paleosols and liverworts. For instance, GEOCARBSULF overestimates the atmosphel
CO2 before 100 Ma. The difference between the results from the theoretical model and from the CO2 proxies may be partly
because of low time resolution data of carbon and sulfur isotopes of seawater, and of other boundary conditions, and also becat
of effects of the processes GEOCARBSULF does not considered.

In this study, we will focus on the reconstruction of atmospheric CO2 and O2 changes during the Cretaceous and Cenozoi
time (over the last 145 million years), with a modified GEOCARBSULF model and high time resolution data of carbon and
sulfur isotopes, including effects of processes, such as eruptions of large igneous provinces, emergence of foraminifera durir
the Jurassic, and so on.
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Vector diagram analysis of ocean carbon pumps during the Last Glacial Maximum
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Using ocean carbon cycle model simulations of present-day and glacial climates, this study discusses the glacial responses
the ocean carbon pumps: organic matter, calcium carbonate, gas exchange, and freshwater pumps. The vector diagram presel
here gquantifies their individual impact on the glacial atmospheric pCO2 reduction; the strengthening of the organic matter pumj
contributes to 40-ppm reduction of atmospheric pCO2, most of which is cancelled by the weakening of the gas exchange pumy
The response of the gas exchange pump is involved in various processes. Here, they are systematically revealed through analy
of additional sensitivity simulations. The analysis suggests that changes in the ocean deep circulation significantly affect the
response of the gas exchange pump; the above-mentioned strong cancelation between the organic matter pump and the
exchange pump is related to the glacial weakening of the Atlantic deep circulation. As in previous studies, the model used her
fails to reproduce the observed magnitude of the glacial pCO2 reduction. Reduced ventilation in the glacial Southern Ocean i
a possible mechanism for explaining this difference since this has the potential to significantly modify the glacial response of
the gas exchange pump but may not accurately be reproduced in the model. Although the gas exchange pump has often be
implicitly incorporated into other processes, this study suggests that its response is a key to understanding glacial changes

atmospheric pCO2. It is also demonstrated that the vector diagram is a useful tool for its investigation.
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230Th-normalized flux of biogenic components recorded in the Chilean margin since the
last glaciation.
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During the last glacial maximum (LGM), the atmospheric partial pressure gf((00,,+,,) was quite low, 180-190 ppm and
rapidly increased to 280 ppm during the last deglacation (Monnnin et al., 2001, Science, 291, 112-114). The combination of the
biogeochemical (e.g. export flux, nutrient utilization) and physical processes (e.g. upwelling, stratification) has been considere
to control,COsq4r,. Considering the response f€0,,4,, ON global climate changes, the polar ocean such as Southern Ocean
is one of the most important area linking between atmosphere and ocean, because the deepest water mass can directly conn
to the atmosphere and the largest carbon reservoir in the world oceans. During glacial periods, strengthened productivity and
efficient biological pump in the North Pacific, equatorial Pacific, and Southern Oceans may have contributegGo4gmy, .
However, there is still some controversy as to whether marine productivity was high everywhere during glacial periods. Resolvinc
this controversy requires more data from many regions regarding temporal changes in past export fluxes of biogenic materials, €
pecially in the eastern South Pacific Ocean including the Chilean marginal region, where active biological production is observe
at present. The aim of this study was to identify changes id¥HEn-normalized export flux of biogenic components commonly
used as proxies for paleoproductivity-namely total organic carbon (TOC), total nitrogen (TN) and biogenic gpal ff®m
two sediment cores collected at 36, off central-south Chilean covering the past 22 kyr (PC-1) and at$@ear the mouth of
Strait of Magellan, Pacific side over the past 13 kyr (PC¥8)Th-normalized fluxes of biogenic components of sediments at 36
° S and 52 S off the Chilean coast imply that the biological pump was effective during 14-8 kyr BP off central Chile, and after
5 kyr BP off central and southernmost Chile; and less effective during 22-14 kyr BP off central Chile and during 13-6 kyr BP off
southernmost Patagonia. That is to say, off central Chile, the weakness of the biological pump during the LGM contributed to the
global rise of,COy:, at that time. During 14-8 kyr BP, the increasing effectiveness of the biological pump at the PC-1 site off
central Chile contributed to the global rise f£0,,.,,. At the PC-3 site, the weakening of biological pump contributed to the
rise of ,,COsq¢m, during 13-6 kyr BP. After 6 kyr BP, the active biological pump did not contribute to the global rige®f,.,.

In this presentation, we will also discuss about comparingft®h-normalized fluxes of biogenic components at the? 55
collected from the Drake Passage (PC-9).
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Glacial to deglacial productivity and ventilation changes in the southern Okhotsk Sea
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The Okhotsk Sea plays an important role in the ventilation of the North Pacific as a source region of the North Pacific Interme-
diate Water. Glacial to Holocene Delta 14C records of benthic foraminiferal shells suggested enhanced ventilation in the Okhots
Sea during the early deglacial period corresponding to the Heinrich event 1 (H1) and the Holocene. CaCO3 preservation even
and productivity change appears to be more associated with the ventilation history of the Okhotsk Sea than surface productic
by coccolithophore and foraminifera. CaCO3 preservation started to become better during H1 and pronounced %CaCO3 pea
were coincident with the Bolling-Allerod and Preboreal. Diatom and coccolithophore productivity had kept low throughout the
glacial to deglacial periods, which was different from that of the open subarctic Pacific where high productivity observed during
BA. After the deglaciation, biogenic opal and decrease in Delta 15N gradually increased throughout the Holocene. The Holocen
Okhotsk Sea is characterized by enhanced productivity with relaxation of nitrate limitation.
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Changes in current system in the Arctic Ocean since the last glacial period: A mineralog

ical approach
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The past melting history of the Greenland ice sheet is the great key for elucidating the future sea-level rising. The GIA (Glacial
isostatic adjustment) model using the spatial and temporal variations of relative sea-level changes is one of useful techniques f
the reconstruction of ice melting history. Although many radiocarbon dating ages for the reconstruction of the sea-level history
have been obtained from the coastal area of Greenland (ex. Kelly, 1973; Ten Brink, 1974, 1975; Weidick, 1968, 1972 in Wes
Greenland), the detailed geomorphological and Quaternary stratigraphical investigations have not been enough. For exampl
though Reeh (1989) and Henriksen (2008) compiled the map showing the amount of uplift during the Holocene along the
coastal area of Greenland, some isolated high coastal existences of the place of the amount of upheaval suggest that the fi
confirmation of Holocene marine limits is questionable. Actually, Fleming and Lambeck (2004) have tried to make the GIA
models of Greenland since the Last Glacial Maximum (LGM) to reproduce the sea level history with extraordinary upheaval
point and obtained the result that changes in ice thickness since the LGMW&08 m along the present-day outer coast and
> 1500 m along some parts of the present-day ice margin. In this presentation, we introduce the report of the reappraisal for th
melting history of the Greenland Ice sheet from detailed geological analysis on the raised beach deposits and GIA modelling.
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Biomarker thermometers such as alkenone unsaturation index (UK37 and UK’'37) have been often used for reconstructin
paleo-sea surface temperatures from 1980s. The alkenone are well known to be derived from Haptophycean algae, which &
ubiquitous species in shallow to open ocean areas at low to high latitude, and therefore, their thermometers are powerful proxie
in the almost over the world oceans. However, it has been pointed out that there were limitations for alkenone proxies; phys
iological effect, deflection of temperature records during the season of high production, variability of source species, and st
on. More recently, long chain alkyl diols such as C28 and C30 1,13-diols, 1,14-diols, 1,15-diols were proposed to be useful a
proxy for paleotemperature of sea surface layer (Rampen et al., 2009; 2012). These compounds are likely to be derived froi
diatom, especially Proboscia, and eustigmatophyte. In the present study, we examine the applicability of such diatom biomarke
thermometer from sediment cores from the northwestern Pacific off Japan.

Sediment cores were collected by multiple corer from the Nishishichitou Ridge (LM3 and LM5P, off centaral Japan; Sawada
and Handa, 1998) and off the coast of Sanriku, northeastern Japan (LM8). Freeze dried sediment samples were ultrasonica
extracted, and the extracts were fractionated by silica gel chromatography. Polar fraction was silylated by BSTFA before analyse
using GC/MS (Sawada and Shiraiwa, 2004). Long chain diol index (LDI) was calculated according to the equation (Rampen e
al., 2012) as follow: LDI = [C30 1,15-diol] / ([C28 1,13-diol] + [C30 1,13-diol] + [C30 1,15-diol]).

We identify saturated C28 and C30 1,13-diols, C28 and C30 1,14-diols, and C30 and C32 1,15-diols in all sediment samples
The LDI values are linearly related to annual mean sea surface temperatures (SSTs) among sites of LM3, LM5P and LM8. Ir
addition, C27 and C29 12-hydroxy methyl alkenoates (12-OH m.a.) are detected in all samples, and we establish new inde
12-hydroxy Methyl Alkenoate index (MA12), which is calculated by the equation as follow, MA12 = [C29 12-OH m.a.]/ ([C27
12-OH m.a.] + [C29 12-OH m.a.]). Down core profiles of the diols and methyl alkenoates in surface layers of 30 cm depth show
that the concentrations are exponentially decrease, but the LDI and MA12 values are nearly constant. From these results, it c:
be seen that the diol and alkenoate ratios are hardly affected by early diagenesis in sediment-water interface.

goooob:bobooo,bbobbbodooo,bbboooo, bbb, boooUobbo
Keywords: surface sediment, diol thermometer, alkenone thermometer, multiple core, the northwestern Pacific off Japan

1/1



Japan Geoscience Union Meeting 2013 /0 <9 ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fime

Union

APE34-P09 go:booboboobo 00:50 200 18:15-19:30

Jo00dooboooogogo3ooouofdooooooon _
High-resolution records of Uk’37- and TEX86L-based temperature off Tomakomai, Hokke

for the last 3000 years

Ooooo 0000?0000t
Michinobu Kuwaé*, Masanobu Yamamoto Takuya Sagawa

0000000000 000,?200000000000000000
ISenior Research Fellow Center, Ehime UniversiBaculty of Environmental Earth Science, Hokkaido University

00000000000000000000000000000 regional-scal@ 00000000000O0O00O0O0O
0 20000002K000000000DOCOO00O00ODODOOODO00OO0O0OOODOODODODOODOOOOODOLOD
oboooooooboboooooooobOobobooooooobOoboboboooooooboOobobobooon
000 2KOOOOOOO regional-scal@ 0 0000000000000 OOOOO

O0O000oDDOOoO0o0oOoOoTeEXseLOODODOODOO0O000DO0O0O0000O0O0O0000DOO00000D 3000000
boooooooboboboooooooboboboooooobooboboboooboooboOobOoboOobooooooon
OO0000TEX86LOODOOOOODODOOODDOODOO0ODOOOO TEX86LODODOODOODOOOOODODOOOOoOoDOoO
55000 000000000000000000DOD00C0O0O0O000000O0 N.incomptad DO0OO0O0O (Sagawa et
al,unpublishedd 0000000000 OOOOOTEX86LOOOOOOOOOOOOOOOOOOOODODOODOO
OO0000000DOO0O00000 1003000 00000000 30000000 1000000000000O00DO 600
o000 1000 00000000000000 1300017000 00000000000O0O0O0O0OOOOOOOOOO
goooooooobobooobooooooobobooooboooobobooooboobDobDoboboboboooOoo
oooooooo

00000:00000,TEX86,000,00000,00000
Keywords: Uk’37, TEX86, paleotemperature, late Holocene, western North Pacific

1/1



Japan Geoscience Union Meeting 2013 g ’

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

Union

APE34-P10 go:booboboobo 00:50 200 18:15-19:30

0000000000000000000000000 _ _
Prlgln of coastal sand and dredged marine sediment around Iki Island, Nagasaki Prefec
ure

00000 *,00002,00003%50000¢
Mariko Sanad&, Yoshio Inoucht, Naoya Iwamotd, Yuki Nakamurd

l00o0oO00000O00O0000000,2000000000000,30000000000,40000000000

a

ISchool of Human sciences,Waseda univerdBaculty of Human Sciences, Waseda Universifghime Prefectural Science
Museum *Atmosphere and Ocean Research Institute, The University of Tokyo

0000000000000 000O00O000000000O0O000000 #4km200 0000000000000
booooooobobobooooooobobobooooooobOobOobooooooooobooboboooooon
gboooboooobooboobooboooono

gooooooooboboooooooobobOooooooooooboDobobOoLobooboooDoDbOoDbob oo
gooooooobobooooooooobooboboooboooooobobobobooooooboboboboooboOoon
coooooooooooOooooo0ooooboo0o0ooDoOoOoOoDOooOoUooDobOOc”1eOOOOOOODODOOO
oboo0oooobobobooooooboobobobooooboooooobooboobobooooooooooboOon
boocoooooboboboooooobobobooboooobooooboboboboooOoobOobooboooooon
boooooobooboboboboooooobooboboboooooooooOoobOoboboboooooooon
goobooboooobobobooogooboo

oboooooooooobooboobobobobobooobooooooboboboobobooobooobooooobooon
gbooobOobooooobooooboboooooboooobOobooooobooooboboooboOoboOoon

booooooboboboooooooboboboooooooobOobobobooooooobOoboOoooo
ubooobOobooooboooooon

gooob:obo,oobbob,o0o,bog,bboobb,o0bb
Keywords: sediment, iron stained quartz, coastal sand, Iki island, grain size analysis, sand grain assemblage

1/1



Japan Geoscience Union Meeting 2013 /0 <9 ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fime

Union

APE34-P11 go:booboboobo 00:50 200 18:15-19:30

XO0CTOOOOOOOODOoOooOooooooooooooooo _ _
Relationship between carbonate ion concentration in the deep-sea and density of foramin

shell based on X-ray CT
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To predict future climate change and prepare it is large scientific and social problem. For precise climate prediction, it is
necessary to reconstruct high time and space resolution paleo-climate (especially past 2000 years) by paleo-climate proxies a
reflect the result to climate model. Equatorial Southeast Asia, where include Indonesia, is well affected by El Nino Southern
Oscillation (ENSO). ENSO do not only directly affect to precipitation in tropical Southeast Asia, but also significantly affect to
middle and high latitude climate through heat transport (Hastenrath, 1991). However, continuous paleo-climate data in that are
is few (IPCC, 2007), thus paleo-climate reconstruction is particular necessary.

Speleothems are useful as a paleo-climate proxy because they are grown continuously in cave (Fairchild et al., 2006). It i
known that delt&C and delt&®O values of speleothem and instulmental data of precipitation are inversely correlated (e.g.
Zhang et al., 2008). However, relationship between modern speleothem formation and surface weather (e. g. recording mech
nism of precipitation in stalagmites, how large or in which season precipitation is recorded in) is not revealed clearly.

Thus, in this study, cave monitoring, which included surface meteorological observation (air temperature, precipitation and
delta®0), cave meteorological observation (air temperature, airflow direction and speed amd@@ntration), chemical anal-
ysis of dripwaters (pH, calcium ion concentration, bicarbonate ion concentration, partial pressuke cdICit® saturation index,
delta®C, and delt&8¥0) and speleothem growth experiment (growth rate, #&ltaand deltd®0), is started from October 2011
in Petruk Cave, Central Java, Indonesia.

Stable isotope value of speleothems is affected by temperature, humidity, driprate (Day et al., 2011), cayeaitcgftra-
tion and calcite saturation index of dripwater (Fairchild et al., 2006). As a result of past monitoring, it is revealed that cave air
CGO, concentration might be predominant factor of fluctuation of speleothems stable isotope value, because temperature, humi
ity and driprate in Petruk cave are nearly stable and calcite saturation index is function of cavg aor€éntration.

Partial pressure of air COs fluctuated intra-daily and seasonally in Petruk cave and surface rainfall cools outside air tem-
perature and inverse airflow direction. Therefore, that is trigger of @centration drop, which is driven by airflow direction
inversion. It is considered that that G@rop by rainfall is the key of inverse-correlationships between precipitation andilta
and deltd®*O values of speleothems.

We will show the relationships between cave air{fncentration fluctuation and stable isotope values of dripwaters in this
poster.
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Behavior of Uranium and Thorium isotopes in Darkhad basin, northern Mongolia
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We present paleo-environmental record on the southern Kyushu area, from the geochemical evidences for sediment core
Lake Imuta-ike, Kagoshima Prefecture over the last 30,000 years.

Lake Imuta-ike, is a volcanic crater lake, located on the southern part of Kyushu Island. The lake serves a protected nature
habitat of rare animals, and is a registered wetland under the Ramsar Conservation. The environment of the lake and its vicinif
is of particular importance, because there have been no geological studies so far.

We collected 25-m length sediment cores from bottom of the lake in February 2011. Using the core, we had firstly undertook
a series of analysis, e.qg., lithological observation, non-destructive X-ray CT scanning, identification of tephras, 14C dating anc
sequential measurements of physical properties and magnetic susceptibility. By these analysis, we could build up the stratigrapl
and the precise chronology of the core.

For reconstructing past environmental changes over the last 30,000 years, we measured total organic carbon (TOC), total nitr
gen (TN), and total sulfur (TS) contents by CNS element analyzer as well as major and trace elements by ICP-AES with 2.3-cn
interval bulk samples through the core.

As the results, in the last glacial after 30,000 cal yr BP, the proxy records of detritus inputs by climate changes have fluctuate
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 the North Atlantic region such as the Heinrich events. During the last
glacial-interglacial transition (the LGIT, 15-9 ka), corresponding periods to the Younger Dryas (YD) stadial are identified as cold
climate condition from 14.5 to 12.0 cal kyrs. In the Holocene, three large change of proxy records was occurred at 8,000, 4,00(
and 2,000 cal yr BP.
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The formation process of the lamina in sediments of Lake Abashiri, North Japan
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Stratigraphy and lithologic features of the drilling cores from Lake Inawashiro, Tohoku,
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Sedimentary record of historic earthquake in Lake Inawashiro, Japan
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Lake-level changes and their factors during the last 45,000 years in Lake Nojiri, Central

Japan.
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Revision of age model for Takashima-oki drilling core, Lake Biwa, Japan
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Flood sediment off rivermouth of Echi-gawa, Lake Biwa, Japan
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Change of atmospheric circulation system in the past is an important issue for studies of paleoclimate. Aeolian dust, fine
particle suspended in air and brought by wind, is a clue to know the wind direction and the strength in the past. Historical recorc
of aeolian dust accumulation in Japan will give important information on this issue as well as on the climate change in the arid
source regions in China. Various features, such as grain size distribution, mineral compositions, and isotope compositions, ha
been investigated for loess sequence for this purpose. In the present study, we would like to propose that ESR signals in qual
are other good proxies as well.

We observe the signals of thg Eeenter, an unpaired electron trapped at an oxygen vacancy. It was shown previously that,
by measuring the number of oxygen vacancies, as evaluated as the heat treatédehteE in loess sequence, the aeolian dust
source in Holocene was different from that in LGM (Toyoda and Naruse, 2002). Later, the crystallinity index was found to be
another proxy for such studies. Temporal change of the origins of the eolian dust accumulated in the Sea of Japan was found
be correlated with the climate change by using crystallinity index and the number of oxygen vacancies (Nagashima et al., 2007

The samples of monthly atmospheric deposition (total deposition = wet + dry) were collected for a month in% 0.5 m
plastic open surface collector installed in the observation field of the meteoritic observatories at Fukuoka and at Akita for one
month. The collected samples in the container were heated to evaporate out the water. Meteorological Research Institute offer
the atmospheric depositions collected in March and in June in 1964 to 2000 for the present study. Samples of fine grain rive
sediment were also collected at Fukuoka and at Akita

The temporal changes in the number of oxygen vacancies in quartz of atmospheric depositions collected at Akita and &
Fukuoka were investigated. The temporal change of the number in the sample collected at Fukuoka in March is correlated wit
the total Kosa days, while no correlation was found in Akita but gradual decrease with age. The number of oxygen vacancies il
guartz in the atmospheric deposition might be an indicator to estimate quantitatively the contribution of the dust originated from
Chinese to the atmospheric deposition. The difference between Fukuoka and Akita would imply possible difference in mode of
transportation of the dust to these two cities.
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Major element composition of marine sediment is generally controlled by the mineral composition that is also affected by
sorting effect during their transport process. This feature can be used for the variability of provenance and transport pathway c
detrital fraction in the sediments of the Japan Sea. Detrital fraction in the sediments collected from the abyssal part of the Yamat
Basin in the Japan Sea has been regarded as the mixture of eolian dust and the detritus derived from the Japan Arc.

Eolian dust source for the Japan Sea sediments is desert and loess area of the inland China. Loess can be classified into 1
types based on their major element composition. One is distributed close to desert area and called typical loess. The other
peripheral soil (weathered loess) distributed surrounding typical loess and desert area. Weathered loess is distributed in the nor
eastern and southern China. We conducted spectral analysis for the temporal variations of winter and summer monsoon intens
deduced from contribution of typical and weathered loess, respectively, to the Japan Sea sediments. Typical loess contributic
shows 100ky, 41ky, and 23ky periodicities widely known as the Milankovitch bands. On the other hand, Weathered loess contri:
bution shows 41Kky obliquity cycle as well as 293ky, 55ky, 32ky, and 27ky.

Detritus from typical loess is major part of eolian dust transported to the Japan Sea. In general, amount of dust transported 1
down wind is controlled by dust availability (aridity) of source area or length of dust season. Both require a southward migration
of summer monsoon front which is nearly equal to the summer position of westerly jet suppressing the precipitation inland Ching
and keeping a long lasting dust season (spring-like condition), which indicates weaker summer monsoon. Possible mechanisr
to transport weathered loess to the Japan Sea are northwesterlies during winter or southward migration of westerlies main axi
Both phenomena require the stronger Siberian High during winter, which indicates stronger winter monsoon. Coherent 41 k
cycle seen in both typical and weathered loess suggests the latitudinal position of westerly is highly responsible for the Eas
Asian monsoon. Trade-off relationship between winter and summer monsoon intensities is expressed only in this periodicity
Lack of common periodicities other than 41 ky suggests that winter monsoon behaves independently of summer monsoon in tf
East Asia.
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