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Identification of three tephras and oxygen isotopic stratigraphy of a piston core collectec

from north Emperor Seamount
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The river-dominated ocean margins play a significant role in global environment system. One of the best examples is the epi
continental shelf of the East China Sea, which receives a large amount of terrigenous material from two of the largest rivers ir
the world, Yangtze and Yellow Rivers. An elongated subaqueous mud wedge extends from Yangtze River estuary to southwar
off the Zhejiang and Fujian coasts [1]. It is referred to as the mud belt deposit on the inner shelf of the East China Sea. Mos
of the sediments in the mud wedge came from Yangtze River. The southward flowing East China Sea Coastal Current on th
inner shelf, the northward flowing Taiwan Warm Current on the outer shelf, and the Kuroshio Current have played crucial roles
in transporting and trapping most of the Yangtze-derived material in the inner shelf, and preventing the sediments escape into tt
deep-sea.

IMAGES XIV 2006 Marco Polo Il cruise recovered a high quality calypso core (MD06-3040, 27.43.3663 N, 121.46.8822 E,
water depth 47m, core length 19.36m) from the mud wedge. Based on high resolution AMS14C dating, the core spans the tim
period from 10.6 ka to present off South China. We separated grain size distributions into three end-member components EM:
2, 3 that reflect different transportation mechanisms closely related to the sea-level change and environmental changes usi
end-member modeling. We use EM3/(EM1+EM3) as a parameter to represent contribution of clay to fine silt fraction relative to
coarse silt fraction and Fe/Ti ratio to represent semi-quantitatively Fe content of detrital materials supplied from Yangtze River,
which were measured by XRF core canner. These two parameters show good correlation with d180 records of stalagmites fro
Dongge and Hengshan Cave in south China, which is believed to be a measure of summer monsoon intensity [2, 3], with large
fine population grain size, lower Fe/Ti ratio, and smaller EM3 (clay to fine silt fraction) contribution and larger EM1(coarse silt
fraction) contribution corresponding to dry periods characterized by heavier d180.

The increase in fine population grain size and decreases in EM3/(EM1+EM3) and Fe/Ti ratio coincide with weaker summer
discharge events of Yangtze River detected at 9.3, 8.3, 7.3, 6.0, 4.8, 3.3, 2.3, 0.7, and 0.4 ka, which also agree well with weak
EASM precipitation events recorded in some of stalagmites and in northern East China Sea [2,3,4]. This indicates that the supp
of the detrital materials to the inner shelf and their grain sizes is strongly affected by summer monsoon intensity. Thus, grain siz
and chemical composition of MD06-3040 core have a high potential to record EASM intensity changes during the Holocene with
high resolution. Larger fine population grain size, lower Fe/Ti ratio, and smaller EM3(clay to fine silt fraction) contribution and
larger EM1(coarse silt fraction) contribution suggest that EM3 decreases relative to EM1, representing less fine Fe-rich mineral
and detrital materials supplied from Yangtze River be transported to ECS shelf during dry summer periods. The further analyse
of core sediments indicate that the Zhejiang-Fujian Coastal Current has formed and kept stable since about 7 ka BP.
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We investigated an iceberg discharge regime in early glacial periods after intensification of Northern Hemisphere glaciation by
the examination of rock magnetic properties of marine sediments recovered at Site U1314 in the Gardar Drift (North Atlantic)
during IODP Expedition 306. We constructed an age model during 2.76-2.10 Ma by tuning a newly created index [magnetic
susceptibility (MS) + natural gamma radiation (NGR)] to the LR04 oxygen isotope stack record between the MIS 80 glacial and
the MIS G7 interglacial periods. A NGR-MS index record indicates that a single iceberg surge occurred during individual glacial
periods before MIS100, and in contrast, sawtooth-like fluctuations of iceberg surges occurred during glacial periods after MIS
100. In addition, the millennial-scale iceberg surges were dominated within glacial stages during intervals when ratios of LR04
oxygen isotope stack surpassed approximately 3.5 per mil. These are comparable to the climate changes in Pleistocene glac
periods, such as Dansgaard-Oeschger cycles and Bond cycles during the last glacial, suggesting that circum-North Atlantic co
tinental ice sheets have oscillated and have calved icebergs in a similar manner at least since MIS 100.
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The Mid-Pliocene, approximately 3 million years ago, was the most recent interval in the earth’s history when global temper-
atures were significantly warmer than that of modern day. Partly due to a wealth of proxy data, the mid-Pliocene has becom
a focus of study for paleoclimate modellers who wish to understand the dynamics of warm climates of the past and gain mort
insight into future climate change.

To simulate the mid-Pliocene climate, we use the MIROC3.2 AGCM and AOGCM constrained by boundary conditions de-
rived from the most up-to-date US Geological Survey data sets which include topography, land/sea mask, land vegetation and it
sheet extent. Sea surface temperatures are also prescribed in the AGCM. For simplicity, orbital parameters and greenhouse ¢
concentrations are fixed at pre-industrial values, although CO2 levels are increased to 405ppm.

In the AGCM, the global mean surface air temperature increases by 2.8 deg C, with the largest warming occuring at higt
latitudes due to reduced ice sheets, reducing the meridional temperature gradient. In the AOGCM, however, there is a glob:
increase of 3.4 deg C because warming at low-latitudes is greater than that of the AGCM. Increased precipitation seen ove
parts of northern Africa and northern India agree with proxy data. There is also a small weakening of the Atlantic meridional
overturning circulation.

00000 : Pliocene, paleoclimate, climate sensitivity
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It is thought that the Mera Formation of Chikura Group which distributed in the southern Boso peninsula deposited at aboult
3Ma. Mera Formation is the stratification recorded the detailed change of paleooceanographic events, because it occurred tf
the glacier at high latitude of northern hemisphere formed for the first time and the climatic change cycle changed at this age
(Tiedemann et al., 1994, etc.). So we reconstruct chronostratigraphy of the Mera Formation, based on oxygen isotopic stratigr:
phy using foraminifers and on magnetostratigraphy, in order to derive paleooceanoglaphical data.

We collect rock sample from the stratification along the Chikura way and the stream in Chiba prefecture Minamiboso city
Chikura-cho. We pick up foraminifers from 112 stratigraphic horizon and measure those isotope ration with Iso Prime Multi Prep
in Center for Advanced Marine Core Research, Koch University.

1. Oxygen isotope stratigraphy

We reconstruct chronostratigraphy of Mera Formtion using the LR04 standard curve (Lisieski and Raymo, 2005) and the ag
of the Matuyama/Gauss Boundary and that of the top and bottom Kaena subchron. As a result, the age of this studies’ field i
2.30-3.14 Ma. The oxygen isotope curve from Mera Formation to Hata Formation shows that deep water temperature of suc
area tends to have shifted higher relatively as compared with the LR04 standard curve. In this tendency, two possibilities ar
thought. One is that temperature of deep water rose locally. The other is that depositing depth became shallow modestly. It |
hard to think that the former is possible, because it is thought that such area was faced the open sea. Judging from this, it
possible that depositing depth became shallow at such area.

2. Estimate about the difference of temperature between surface water and deep water and paleodepth

We estimate the difference of temperature between surface water and deep water from the difference of d180 between plan
tonic foraminifera and benthic foraminifera using the formula proposed by Oba(1971). As a result, its temperature is about 19.t
degrees. In order to estimate paleodepth of such area, we use the water temperature and depth data of Station224 (Broecke
al, 1982). When its water temperature and depth data is same as the present one, the depth which the difference of temperat
between surface water and deep water is 19.5 degrees is about 1000m. So, when this study area deposited, the depth was al
1000m there.

3. Sedimentation rate

The average of sedimentation rate from this study area is 62.7cm/kyr. The maximum rate is 93.1cm/kyr (stratigraphic horizor
313.3-345.7m), the minimum rate is 31.6cm/kyr (stratigraphic horizon 76.5-100.8m). Generally, the supply of clast increases ir
glacial epoch compared with interglacial, so it is thought that sedimentation rate also increases in glacial epoch. Such tenden
is showed during about 2.4-2.6Ma. It is thought that the variation of sedimentation rate is affected by glacial- interglacial cycle.
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Timing and cause of desertification in the Tarim basin
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Desertification in the Asian interior is one of the most remarkable climate changes during Cenozoic, which characterizes the
transition from the zonal climate distribution to the Asian monsoon climate distribution in the northern hemisphere. Increased
number of studies on the timing of desertification in Asian interior has been conducted in the last decade. Based on these studie
the onset of desertification in the Central China seems to have been as early as 22 Ma. On the other hand, the evidence of des
tification in the Tarim Basin goes back only to 5 or 7 Ma so far. Especially, the interpretation on the timing of desertification in
the Asian interior during the Early Miocene is controversial. The Taklimakan Desert in the Tarim Basin is considered as one of
the major source area of aeolian dust deposited in the North Pacific and Chinese Loess Plateau. Thus, it is important to improy
our knowledge on the timing and formation process of the Taklimakan Desert in order to reconstruct of paleoclimatic evolution
in East Asia.

The studied sequence is located at Aertashi in the southwestern margin of the Tarim Basin, where thick shallow marine to ter

restrial sequence since Oligocene to Pliocene is well-expose.We try to distinguish the eolian dust contribution to detrital material
derived from the western Kunlun Mountains to Aertashi section. We compared Electron Spin Resonance (ESR) signal intensit
and Crystallinity Index (CI) of quartz in two size fractions (fine=0-16um, coarse=&3useparated from fluvial sediments.
ESR is an analytical technique to estimate the amount of oxygen vacancy in quartz formed by natural radiation, whose amour
shows positive correlation with the age of the host rock. Whereas CI of quartz has information on the physical condition of its
formation. Therefore, these two parameters give us information on two different aspects of its host rock characteristics, one i
the age and the other is the rock type. These two parameters help us to identify the provenance of quartz. We focused on qua
because quartz is a major component of eolian dust and resistant to chemical and physical weathering. The fine fraction me
contain eolian grains transported long distance by wind whereas coarse fraction is dominantly composed of grains transporte
by river stream although this fraction may also contain local detrital grains transported only short distance by saltation or bottorr
traction in wind. In our previous study, it is demonstrated that ESR and CI of quartz in fine and coarse fractions are similar in
river sediments uncontaminated by eolian dust whereas these values are different between fine and coarse fractions of the ri\
sediments contaminated by eolian dust. It is also demonstrated that changes in ESR and CI of quartz in coarse fraction me
reflect changes drainage or exposure of new rock types in the drainage area.

Rapid changes in ESR and ClI of quartz in coarse fraction occurred around 8 Ma, 5.8 Ma and 3.2 Ma. Especially, paleocurrer
direction also changes from westward to eastward around 8 Ma, suggesting changes in drainage area or exposure of new rc
types within the drainage area around 8 Ma possibly associated with uplift of the western Kunlun Mountain. The comparison
of ESR and CI between the two fractions revealed that these values are different around 8 Ma and 4.2 Ma,,suggesting eoli
contamination within the fine fraction. These results suggest that the intensification of desertification of the Tarim Basin occurrec
in association with the uplift of the western Kunlun Mountain around 8 Ma and 4.2 Ma.

0o0o00d0:.00b000,00000000,000,0000,0000,ESR
Keywords: Tasim Basin, Taklimakan, Aeolian dust, Tibet, Kunlun, ESR
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mites for paleoclimatology
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Description and environmental monitoring in Hokkai Cave, southwestern Hokkaido
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The Hokkai-cave is newly-discovered cave in 2006 in southwestern Hokkaido. The cave had been conserved under natur.
condition. This poster reports the results of Speleological study of the cave conducted during 2006-2009, including geomor
phological survey, monitoring of the interior air temperature and ground water currents.The Hokkai-cave was surveyed in 2006
revealing that the cave is the longest cave in Hokkaido (total 479.8 m). The cave has zigzag corridors and small speleothen
are found in the cave. The cave floor is mainly made of clay and breakdown gravels. There is a small underground-river in
the cave. Interior air temperature (IAT) was monitored during 2007-2009. The air temperature at the inner part of the cave wa:
stable through the year (7.577.7 ?C), On the contrary, air temperature in the vicinity of the entrance was unstable because
the influence of the outside air temperature (OAT). Air current is driven by the air temperature gradient between the inside anc
outside of cave. When the IAT exceeds OAT, the current flows from ent.U (upper) to ent.L (lower) and from ent.U to deep zone.
On the other hand, when OAT exceeds IAT, the current flow from ent.L to ent.U and from deep zone to ent.U.Hydrological
monitoring was done during 2007-2008 in the cave. The underground-river in Hokkai cave usually dried up except during the
events of heavy rainfall (about over 40 mm per a day) or snow melting season. Sources of the water may be allogenic recharg
from surface streams and dispersed infiltration. The difference of water sources may cause the different type of hydrograph fc
each water flow event.Recently, it has been popular to reconstruct paleo-climate from cave stalagmite. To study plaeo-climat
from stalagmite in Hokkai-cave is important because Southwestern Hokkaido is the northern limit area of East Asia Monsoon
which characterize East Asian climate and culture. The results of this study should be valuable basic data for that.

goooob:ob,00b, bbb b,ooob,0oog,bog
Keywords: cave, speleothem, East Asian Monsoon, temperature monitoring, underground river, Hokkaido
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Stable isotopes of a submarine cavernicolous micro-bivalve: Potential application to Eas
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Paleoenvironmental variability of the Beppu Bay during the last 3000 yrs based on min-

eral composition of the sediments
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The Beppu Bay is located at the Pacific side of the southwest Japan opening to the east. Sea surface temperature varies fri
10 to 27 degree C nearly in harmony with the seasonal variation of local air temperature. The Bay is also famous for its fishery
products. The water depth is 35 m in average and approximately 70 m in the deepest which is located nearly at the center of tt
Bay. This basin bathymetry makes the bottom water anoxic and scales of sardine and anchovy are well preserved in the sec
ments. The circulation and ecology in the Bay seems to respond very sensitively to the regional climate, and the past variabilit
is expected to be well-preserved as the sediment archive due to its anoxic condition.

In order to reconstruct the primary production, bottom redox condition, and sediment supplies from the surrounding area, an
examine the interrelationship among them, we corrected a 10 m long sediment core BP09-3 at the deepest part of the Bepy
Bay. The sediments consists of dark olive or gray diatomaceous mud intercalated by some sand layers. The core covers appro
mately 3000 yrs from the present. We conducted an 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, whic
were dried and powdered before XRD and color measurement. Major minerals were identified and evaluated semi-quantitativel
using the height of their diagnostic peaks. The sediment color was examined thrgu@h Bnd H indices which correspond to
brightness, metric chroma (vividness), and metric hue, respectively.

Major minerals detected are illite (or muscovite), chlorite (or kaolinite), quartz, anorthite, pyrite, calcite, opal-A, and halite
(sea salt). Opal-A (biogenic silica) is semi-quantified from the hump of background at 22.5 degree 2theta relative to 16 degret
2theta. Clays were roughly quantified using the peak height at 19 degree 2theta. Opal-A is higher between 250 and 550 cmb
and between 700 and 1000 cmbsf. High opal-A intervals are associated with-higk,Land low pyrite. Anorthite/quartz ratio
is higher in sand layers which is associated with lower H (slightly reddish color). In non-sand layer intervals, anorthite/quartz
ratio is lower between 250 and 550 cmbsf and between 700 and 1000 cmbsf. Quartz/clays ratio is nearly constant except for son
high values in sand layers. Calcite is generally minor but sometimes higher between 250 to 550 cm.

The appearance of sediment core is bright and vivid at the interval of high opal-A (biogenic silica) which is rarely associated
with higher calcite. General anti-phasing between opal-A and pyrite suggests that bottom anoxia was relaxed when high prc
ductivity. This could be controlled by storminess which promotes higher nutrient supply to the surface and oxygen supply to the
bottom through vertical mixing. Higher opal-A intervals are also associated with lower anorthite/quartz ratio, which suggests the
supply of less-sandy detritus or change of provenance in surrounding drainage area. General trends of shown in sediment mine
composition suggest the close relationship between regional climate and circulation in the Beppu Bay.

ooooo.:0o000,XRD,00,000,000,0000
Keywords: mineral composition, XRD, color measurement, paleoenvironment, Beppu Bay, Southwest Japan
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Non Destructive Prediction of Lake Sediment by Near-infrared Spectroscopy
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The feasibility of near-infrared (NIR) reflectance spectroscopy with aid of multivariate analysis, which is rapid, inexpensive,
non-destructive and correct technology, for the prediction of organic and inorganic fraction in lake sediment is reported.

The core samples were collected in Lake Ogawara (40 49 06 N, 141 19 55 E, 0 m a.s.l.) which is a 25 m deep brackish wate
lake formed on along the Pacific coast in Aomori Prefecture, northeastern Japan. The lake sediment consisted of well-preservi
annually formed lamina. This suggests that the long cores are possibly a high-resolution record of past environmental change
In December 2009, three parallel cores of “20 m in length were drilled nearly at the center of the lake. A continuous composite
profile was established from these cores, which were all divided using plastic cubes (2.3 cm on a side). A total of 2,800 cube
were obtained.

Of the 2,800, 145 cubes (at about each 10 cm interval in core length up to 15 m in depth) were used for conventional anc
destructive geochemical analyses. Total organic carbon (TOC), total nitrogen (TN), total sulfur (TS) and C/N ratio were mea-
sured using an element analyzer (1108, Calbo Erba) and other inorganic compounds were measured using an inductively-coupl
plasma atomic emission spectroscopy (ICP-AES, SPS 7700, Seiko Instruments Inc.).

NIR spectra were acquired in a diffuse reflectance mode using a FT-NIR spectrometer (MATRIX-F, Bruker) with fiber optics.
To improve the signal-to-noise ratio, 64 scans were accumulated at a spectral resolution of 8 cm-1 over the wavenumber range
10,000-4000 cm-1. Sediment samples used for conventional analysis were dried at the 100 OC for 24 hours before NIR spectr
measurement to avoid the influence of strong absorption due to water.

Each sediments property was predicted from NIR spectra using partial least square (PLS) regression analysis. From the r
lationship between measured values and predicted values by PLS for each parameter and the observation of statistical rest
calculated, it is known that PLS analysis provided good regression models. The correlation for determinant for cross-validatior
of water content, TN, TOC, TS, Al203, Na20/AI203, S/AI203, Fe203/AI203 and Sc/Al203 were 0.68, 0.80, 0.77, 0.58, 0.81,
0.53, 0.68, 0.68 and 0.65, respectively. The root mean square error of cross-validation (RMSECYV) for each PLS regression mod
was adequately small. These calibrations demonstrate the ability of NIR spectroscopy for accurately prediction of multiple sedi
ment parameters without any conventional and destructive geochemical analysis.
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A new lake bottom surface sediment collection method: mini ice finger method
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It is well known that natural archives of past environments, such as lake sediments, offer a valuable resource for examinin
the nature of the interactions between Man and the environment. In particular, annually lake laminated (varved) sediments he
the good advantage for paleoclimate study. We can establish accurate chronology by counting lamina sets (varves) as well
clarify paleoenvironment with annual resolution by geochemical and paleontological analyzing of each one year samples. Als
from the point view of transfer-function study and quantitative paleoclimate study, it is very important to compare various proxy
data from the sediments with observational (meteorological) data over the past century. However, regardless of such our deman
as mentioned above, there are a few paleoclimatic reports about lake bottom surface sediments links to modern deposition
situation. Most significant problem is that the lake bottom surface sediments have generally much of high water contents, and |
is quite difficult to keep sediment for instance when cutting and slicing, after picking core samples up by several kinds of corer or
diver due to deformation under those own weight. Thus, it is needed for such research to take sediment completely undisturbe
and no any changing and modification such as deformation under those own weight.

To solve this, we hatch out a new lake bottom surface sediment collection method named as mini ice finger method (Saarine
and Wenho, 2005). In this method, sediments are frozen rapidity by powdered dry ice (frozen carbon oxide) with inserting thin
pipe into the sediment after taking bottom surface sediments by upper-opened gravity core sampler. Generally, it takes withi
a half hour to take one frozen sample. Maximum length of sample is 50 cm (Now, we have been testing longer sampling). The
method is very convenience and efficient to do without heavy equipment. Only two workers are needed to do everything on «
boat. After the field, frozen samples are delivered to the Laboratory, directly. Firstly, we can check sedimentological observatior
and perform image analysis from cross section surface by a plane. After that, frozen samples were cut to slab samples and do
to freeze-dry treatment to use different kinds of analysis as radioactive measurement, geochemical and paleontological resear
very easily.

In Japan, it is reported that some lakes as Lake Suigetsu, Lake Fukami and Lake Ogawara have the potential to deposit varv
sediments up to present, however nobody reports accurate modern deposition of varve. Our preliminary investigation in thos
lakes indicates that modern varve formation from the sediment-water interface in all lakes was observed without any disturbanc
during sediment sampling and sub-sampling.

For paleoclimatologist, it is very useful to use our method and only way to reconstruct paleoclimate links to present.
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Lake-level change history based on acoustic record of Uniboom in Lake Nojiri, central
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Submarine topographic surveys in Japanese Antarctic Research Expedition
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