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A method for precise estimation of trophic position was recently developed using analysis of the nitrogen isotopic composition
of amino acids (McClelland and Montoya, 2002; Chikaraishi et al., 2009). This method is based on the empirical observations
that difference in the d15N values of glutamic acid and phenylalanine in a given organism is a simple function of trophic position
of the organism. The method has an advantage over the commonly used bulk isotope method in that it is not influenced by th
temporal variations in d15N value of primary producer or substrate. The method has been proven useful for estimating the foo
sources of both aquatic and terrestrial organisms (Popp et al., 2007; Chikaraishi et al., 2009, 2010; Styring et al., 2010). Becau:
isotopic relationship among amino acids is different between aquatic and terrestrial organisms, diets of omnivores like humal
cannot be uniquely solved even in this methodology.

Nevertheless, we have applied the nitrogen isotopic analysis of amino acids to the modern human nail. Our results suggest:
that diets of modern human are much less relied on marine organisms relative to coastal ancient human, as expected (Naito
al., 2012). Reflecting denitrification in the modern over-fertilized soil, phenylalanine from modern human is somewhat enriched
in 15N relative to that from ancient human (Naito et al., 2010). We are currently measuring terrestrial protein source of moderr
human diet (e.g., beef, chicken, pork, etc.) for better constraining the interpretation of the isotopic signature. Among moderr
human, phenylalanine from modern Japanese is somewhat depleted in 15N while glutamic acid is enriched in 15N relative t
European people on average, reflecting more fish in their diets. In this presentation, | will overview the analytical results of
modern human nail and try to nail down the human energy source from the natural energy flow.
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mination of aquatic food-web structure based on compound-specific nitrogen isotopic composition of amino acids. Limnology
and Oceanography Methods 7:740-750
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Isotope ratios of light elements (O, C, N, H, and S) have been applied to various geochemical and ecological samples to unde
stand their cycles in the geosphere. Samples are usually prepared in gaseous form to determine their precise isotope ratios by
source MS. In contrast, precise determination of isotope ratios of other poly-isotopic elements, so called as metallic element:
had been difficult by conventional solid source MS, especially for the detection of their mass-dependent isotopic fractionation.

However, rapid and precise determination of isotope ratios is nowadays possible for metallic elements with ICP mass spec
trometry (ICP-MS) with a multiple collector array. The most important advantage of this MS against conventional MS is its
robustness to remaining matrix elements, and large sample throughput can be achieved with rapid chemical purification tect
niques for analytes. This new approach can be applied to understand the origin of metallic elements in the geosphere as isoto
geochemical map. Potential applications of their isotope ratios will be outlined in this presentation as well as their purification
techniques.
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History of Alaskan mountain glaciers analyzed by derital Nd and Pb isotopes
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Changes in atmospheric CO2, ocean circulation, the extent of the cryosphere, or a combination of these boundary conditions a
believed to have caused the Late Pliocene climate Transition (LPT, “3.6 to 2.6 million years ago), characterized by developmer
of more glaciated conditions. Yet, cryospheric evolution in northern high latitudes is not constrained well enough to properly
understand the effect of high latitude cryosphere dynamics on LPT. Here, we present 4.1-million-year neodymium (Nd) and
lead (Pb) isotope records of detrital sediments?tracers of sediment provenance?from the Bering Sea (Hole U1341B). We shc
that Bering Sea detrital sediments represented a mixture of sediments from the Aleutian and Alaskan sectors. During glacic
and deglacial periods the contribution of Alaskan-origin clastics exceeds 50% due to melting of Alaskan glacier. We also found
a stepwise increase-{10%) in Alaskan-origin clastic supply beginning at "4.1 Ma, implying that the northern high latitude
cryosphere had started to grow 1 Ma before the major onset of Northern Hemisphere Glaciation. The early growth of Alaskar
glaciers might be a result of combined effects of decreased atmospheric pCO2 and enhanced moisture supply due to stagnat
of Pacific meridional circulation induced by the Panamanian seaway closure during the early Pliocene.
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Combination of laser ablation sample introduction technique and ICP-mass spectrometry (LA-ICPMS) has been widely usec
for element and isotopic analyses for various geochemical and biochemical samples [1]. The laser ablation utilising shorte
wavelength or shorter pulse duration can minimise the elemental fractionation during both the laser ablation and ionisatior
processes, and the resulting precision for elemental and isotopic ratio measurements has been successfully improved. One of
great advantages to use the LA-ICPMS technique is that the analysis can be made under the atmospheric pressure, and theref
this technique can be applied for the elemental analysis of the wet samples including cell or tissue. However, it should be note
that the sample was located inside the cell to improve the transmission efficiency of the sample aerosol from the sample to IC
ion source. This suggests that the elemental analysis could not be achieved for the large-sized sample or continuously deliverir
samples. To overcome this, we have developed direct sampling technique using the laser ablation under the atmospheric press
conditions using a gas exchange device (GED) [2,3]. Laser ablation was carried out under the atmospheric air, and the lasi
induced sample aerosols were extracted and collected with air using a diaphragm pump. The carrier gas was converted fro
the air (N2 and O2) to Ar through the semipermeable filter, and the sample aerosol was introduced into the ICP in the sam
manner with the conventional laser ablation setup. To minimize the pulsation of the gas flow, which causes serious reduction i
the analytical sensitivity of ICPMS, the glass capillary tubing (i.d. 0.4 mm) was adopted between the diaphragm pump and ga:
exchange tubing.

In this study, we have monitored the signal intensities of 208Pb, 232Th, 238U in order to test the collection yield of the sample
aerosols. Signal intensities of 232Th160 and 238U160 were also monitored to test the production ratio of oxide signals, whicl
could reflect the amount of residual O2 in Ar carrier gas through the gas exchange process. With the simple extraction setu
using a cut-off tubing and diaphragm pump, the resulting signal intensities for Pb, Th and U were almost one order of magnitude
lower than those achieved by the conventional laser ablation setup (i.e., cell configuration). This indicates that the laser induce
sample particles could not be collected by the simple extraction using the cut-off tubing. Although He was flushed onto the
ablation pit toward the collection tubing (push-pull setup) in order to improve the collection efficiency, the signal intensities for
Pb, Th and U became rather lower than the simple extraction setup. This could be due to deterioration in the evacuation ra
of the diaphragm pump because of lower viscosity of He. In contrast, the production ratios for ThO+/U+ and UO+/O+ became
lower when the higher flow rate of He flushing was employed. The lowering of the oxide production could be explained by the
possible dilution of O2 in air by He flushing. Principles and advantage of the present laser sampling technique and versdatility
in elemental mapping analysis will be demonstrated in this presentation.

[1] A. Moissette, Shepherd, T. J., Chenery, S. R., J. Anal. At. Spectrom., 1997, 12, 1337?1342.

[2] K. Nishiguchi, K. Utani, E. Fujimori, J. Anal. Atom. Spectrom., 2008, 23, 1125-1129.
[3] R. Kovacs, K. Nishiguchi, K. Utani, D. Gunther, J. Anal. Atom. Spectrom., 2010, 25, 142-147.
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Anthropogenic emissions are now perturbing biogeochemistry and climate, and it is particularly actualized in the parts of Eas
Asia. The long-range transport of atmospheric pollutants is increasingly recognized in the downwind regions of rapidly growing
industry and urban activities. There is a growing concern on the environmental consequences. Currently, there is an urgent ne
for high quality observational data to be collected and shared, in order to accurately estimate the health and climate impacts of tt
East Asian aerosols and trace gases, and eventually have the assessed impact reflected into the regional environmental policie

Noto peninsula stems from the western coast of mainland Japan and extends approximately 150 km into the Japan Sea. Lor
term record of polycyclic aromatic hydrocarbon (PAH) concentrations (Yang et al., 2007) has proven that geographical locatior
of Noto peninsula is ideal for a baseline atmospheric monitoring station in East Asia, since it is surrounded by the sea and isolate
from any neighboring major city or other pollution sources.

In order to reinforce the aerosol monitoring capabilities at Noto peninsula, the NOTOGRO (acronym for NOTO Ground-based
Research Observatory) station was established in Suzu city (37.450N, 137.360E) at the tip of the peninsula. The instruments a
housed in a room on the top level of a 3-storey building facing the eastern coast of Suzu city. The PM10 inlet located directly
above the room provides sample air into the room for the aerosol in-situ measurements. The sample air is then shared by vario
instruments via an isokinetic flow splitter. The core instruments deployed at the station for long-term aerosol monitoring consis
of those endorsed by the Global Atmospheric Watch Network (GAW/WMO) including e.g. aerosol chemical speciation monitor
(ACSM). In addition to the aerosol in-situ measurements, atmospheric trace gas measurements (CO, O3, NOx, SO2) as well :
column aerosol optical depth measurements are being conducted at the station in collaboration with domestic partner institution

The growing long-term record has revealed, for example, periodic transport of atmospheric pollutants characterized by in
creased levels and variable fractions of elemental carbon, sulfate, and organics within fine particles, especially in spring an
autumn. Air-mass trajectory calculations suggested distinct transport patterns depending on the seasons, and often associat
the major pollution sources to be within the continent. However, such analysis remains rather inconclusive when identifying the
exact emission source. Therefore, expectations are high for the finger-printing aspect of the related elements using isotope rati
for the more precise source apportionment.

00000:0000000,0000,000000
Keywords: atmospheric aerosols, trans-boundary pollution, ground-based observation
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Characteristic features of chemical compositions and isotopic ratios of river water in Akita
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Chemical compositions and isotopic ratios of river water in Akita Prefecture were examined for samples collected in the base
flow period from October to December in 2011 at 125 sites. All water samples were filtered through disposable cellulose acetat
filters with a pore size of 0.2 micrometer. Chemical analyses were performed at the Research Institute for Humanity and Nature
The concentrations of dissolved components in the water were determined by means of inductively plasma mass spectromet
(Agilent 7500cx) and an ion chromatograph (Dionex ICS3000), respectively. We determined H and O isotope ratios using Cavity
Ringdown Spectrometer (Picarro L2120-i), and Sr isotope ratios by using a thermal ionization mass spectrometer (Thermo Fishe
TRITON). The geographical distribution of water quality component was analyzed using Arc-GIS of EERI.

Geology of Akita Prefecture mainly consists of Neogene and Quaternary strata. Quaternary volcanic rocks cover the Neoger
strata in the eastern part of Akita Prefecture along Ou Mountains. Sedimentary strata in Neogene tend to be distributed in th
western part of the prefecture.

Acidic river waters are distributed in areas in the eastern part of Akita Prefecture in which there are Quaternary volcanoes
and acidic hot springs with magmatic components. Acidic river waters characterized by occurrence of abundant mines are als
distributed in the central part of the prefecture.”@ind SQ?~ concentrations are high in river water in areas along Ou Moun-
tains consisting of Quaternary volcanic rocks and along the coast of the Sea of Japan (coast of Akita Prefecture). The hig
concentrations of Cl and SQ2~ are due to effects of acidic thermal water and sea salt particlescoRcentration is high in
river flowing from Hachimantai and Kurikoma areas of Ou Mountains. The highdncentration is traced from Ou Mountains
to the Sea of Japan for over 100 km along the Omono river system,~NOncentration is high in river water in flat plains for
agriculture in Akita Prefecture.

Na and K concentrations are high in rivers along the coast of Akita Prefecture, Kurikoma area in the southeastern part of th
prefecture and Ohdate area in the northeastern part of the prefecture. The high Na and K concentrations in rivers along the cos
of Akita Prefecture and Kurikoma area are caused by sea salt particles and acidic thermal water, respectively. River water havin
high Na and K concentrations in Ohdate area is characterized by high M@r@ SQ2~ concentrations. These facts suggest
that fossil seawater from hot springs was mixed with normal river water. The distribution of river water having a high Ca content
overlaps with the distribution of river water having a high 80 content in the area of Quaternary volcanic rocks along Ou
Mountains. The high Ca content is thought to be a result of water/rock interaction between volcanic rocks ant&ding
ground water formed by oxidation of sulfide minerals in volcanic rocks.

Hydrogen and oxygen isotopic ratios of river water in Akita Prefecture tend to be heavier in the coastal area of the prefecture
and lighter in the eastern part of the prefecture along the Ou Mountains. Hydrogen and oxygen isotopic ratios of river water
are also heavier in the area from Yokote to Daisen Cities with a northwest to southeast direction. The d-values of hydrogen an
oxygen isotopic ratios are higher in river water in Hachimantai-Moriyoshi and Kurikoma areas, which have large annual snow
accumulation.

The effects of sea salt particles, thermal water, mine drainage water, and water/rock interaction between Neogene and Quatt
nary strata and ground water control the chemical compositions of river water in Akita Prefecture.
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Anthropogenic sulfur emissions have been increased with human activities and affected sulfur dynamics in forest ecosystem
Since the stable sulfur isotope ratios (dett&) of various origins have specific values, the values of various environmental
samples from forest ecosystems have been used for evaluation on the effect of increased sulfur deposition. In Japan, some stuc
showed that much more sulfate ions have been adsorbed in soils compared with North America and Europe [1, 2]. The effect c
sulfur deposition may be larger in the soils with higher adsorption capability than a lower one, but little data is available.

To understand the effect of sulfur deposition on soils with high adsorption capability, we measured depth distributions of
delta®*S and the adsorption equilibrium of sulfate concentrations between soil particles and soil water, which are influenced by
sulfur deposition.

The investigation was carried out at three study sites, Yokkaichi (YOK), Inabu (INA), and ljira (IJR), in central Japan. These
study sites have different history of sulfur deposition. YOK had been affected by quite high sulfur deposition on 1960’s. IJR has
relatively received high sulfur deposition recently. INA is located about 60 km NE of main urban area (Nagoya City). Two soil
pits were excavated in each site and mineral soil samples were obtained at each depth.

The delta?*S were measured for total sulfur and phosphate-extractable sulfur including mainly adsorbed and water soluble
sulfate. The sulfate concentrations in adsorption equilibriums were obtained by adsorption isotherms.

Although the phosphate-extractable deit& (delta#!S,;,,s) values showed the same range (2.4-6.6 per mil) in all sites,
the depth distributions were different among the sites. The dé8g;,; values in INA and IJR were similar in depth of 20-80
cm or increased with depth. On the other hand, those in YOK had the lowest values (2.4 and 2.9 per mil in YOK-1 and YOK-2,
respectively) in depths of 40-80 cm in each soil pits. In addition, the equilibrium sulfate concentration curve in YOK-1 was higher
position in depth of 40-50 cm where showed the lowest d&i8y,, value. These results indicated that in YOK anthropogenic
sulfur with lower delta?*S values deposited in the past existed in a certain depth of forest soil, and sulfate adsorptions on soil
had increased in the range of those depths.

References

[1] Mitchell MJ, David MB, and Harrison RB (1992) Sulphur dynamics of forest ecosystems. In: Howarth RW, Stewart JW,
Ivanov MV (eds) Sulphur cycling on the continents. John Wiley and Sons, New York, pp215-254

[2] Tanikawa T, Ishizuka K, Imaya A (1999) Extractable sulfate content in Japanese forest soils. Journal of Forest Researcl
4:191-194
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Climate changes during last Pleistocene to Holocene are characterized by Glacial-Interglacial Cycle, or more shortly, Dansgaa
Oeschger Cycle, and so on(Dansgaard et al., 1993). To reconstruct these millennial scale climate change, it is necessary to anal
high resolution geological records.

Lake sediment is one of geological records that can be analyzed high resolution because of their high accumulation rate
Thus, we can reconstruct paleoenvironments in high precision by analyzing lake sediments(Yancheva et al., 2007; Nakagawa
al., 2006).

In Asian region, climate is largely controlled by East Asian Monsoon(EAM). In summer, EASM (East Asian Summer Mon-
soon) brings moist and warm climate in the region, whereas EAWM (East Asian Winter Monsoon) is characterized as cold anc
relatively dry air originated from Siberian High, which intensified in boreal winter. According to paeloclimate archives, it has
been said that EAM intensity are related to global climate change(Wang et al., 2001; Katsuta et al., 2007), thus it is important tc
reconstruct behavior of EAM.

As, Fe/Mn ratio, and Mass Accumulation Rate(MAR) in the sediment of lake Biwa show clear decrease of lake level in 30ka,
which has lowest level in past 50kyrs. In same age, there is positive and negative peak in Sr and Nd isotope data respectivel
These isotopic data indicates source materials and their contribution rates to sediment. The peak of isotopic data shows grea
contribution of dusts from Taklimakan desert, which indicates either stronger Winter Monsoon, or southern shift of Westerly Jet.
However, our data set requires higher resolution, so that we can separate source areas of sediment in detail. Furthermore we
reconstruct climate changes that occur in short time scale.
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analysis
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dentifying human migration and hunting area revealed through Strontium isotope analy-
sis of mammal remains
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Human migration, exchange and distribution spread the culture and technology and produces regionality and change of tt
Japanese archipelago.

Cultural transmission of Jomon period revealed by finding evidence that the human movement.In order to clarify aspects o
use of animal resources, we are working to clarify the distribution area and hunting and fishing area using stable isotope analysi
In this paper, we report on the study area in the region of the Boso Peninsula Jomon hinting using strontium isotope ratios.

For this study, we used samples from the 55 tooth enamel of deer (Cervus nippon) and wild boar (Sus scrofa) excavate
from 12 sites which located on the Boso Peninsula during the late and final Jomon period. We collected plant samples fron
32 locations in the Boso Peninsula and evaluated regional differences in environmental Strontium isotope ratios by these plai
samples.

The strontium isotope analyses, including the pretreatment steps, were performed at the Research Institute for Humani
and Nature. Strontium isotope ratios were measured with a TRITON thermal ionization mass spectrometer (Thermo Fisher Sc
entific). Sample 87Sr/86Sr data was normalized to the standard reference material of the NIST SRM 987 (0.710250). Interne
precision based on ion counting 100 times was +-0.000004-0.000006(=1 standard error).

We created the map of a geographic 87Sr/86Sr distribution of plants. The graphic representation was performed with ArcGIS¢
(ESRI, Inc.) software by using the kriging calculation method. 87Sr/86Sr ratio showed different range, with high ratios (up to
0.7090) dominating the tip area of the peninsula and low ratios (low as 0.7056) occurring in the base and central area. In additior
Strontium isotope ratios in plants from the river basin had intermediate values. We can distinguish 87Sr/86Sr ratio of plants ir
the tip of Boso Peninsula from the value of base and central areas.

The strontium isotope ratio in the mammal tooth enamel was varied in the range of 0.7056-0.7075. The isotope ratio of A
site mammal showed the value from 0.7056 to 07059, and B site showed 0.7069 to 0.7075. The strontium isotope ratio of A sit
and B site showed clearly different value.

The strontium isotope ratio of C site showed from 0.7062 to 0.7068 and was intermediate value of A and B site. Thus, we car
determine that the mammal carried to these sites inhabited the different area respectively.

In this announcement, we point out that the evidence that strontium isotope ratio to identify the hunting area.
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Reconstruction of horse movement and management in the Kofun period
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Introduction

The horse management was fundamental steps, contributing to great civilizations. In Japanese archipelago, the founder por
lation of horse was introduced from Continental region during the Kofun period (3th-7th). A number of the Kofun, the large tomb
in Japanese archipelago, was constructed by numerous people, and it is possible that the early great civilization started from tl
Kofun period. On the archaeological contexts in this period, it is thought that the horse management was similar to Continenta
region, and horses were generally supplied to the urban area from the outer suburb. This relocation system is crucial to establi
the large government and nation in Japan.

Recently, the isotope analysis was applied to number of archaeological researches. Especially, the isotope analysis of hea
elements could provide zooarchaeological remains with the information about habitation area and movement history. As effectiv
technique to the reconstruction of mammal habitation area, strontium isotope analysis of hard tissue (tooth enamel) was applie
to a number of archaeological researches. In archaeological researches, the strontium isotope ratio has been used for informat
to distinguish local individual and non-local individual based on the archaeological hypothesis such as introduction and move:
ment of mammals.In this study, we tried to reconstruct the horse movement using stable isotope analysis, and demonstrated t
horse management in the Kofun period.

Materials and Methods

To reconstruct the movement pattern of horses in the Kofun period, the mammal remains excavated from Saragunjori site il
Osaka Prefecture was analyzed using strontium isotope analysis. The sample powder was sampled from nine horse enamels,
dog enamels and two wild boar enamels using tungsten bur drill. The local range of bio-available strontium isotope ratio was
defined on dog and wild boar remains, to detect the introduction of the horse from outside regions to this site. Mammal enamel
were purified by the pretreatment with 0.1N acetic acid buffer and the column extraction which filled a cation exchange resin.
The strontium isotope ratio of sample was measured using thermal ionization mass spectrometer (TRITON, Thermo Fisher Sc
entific). The strontium isotope ratio (87Sr/86Sr) was normalized by 88Sr/86Sr to natural abundance, and 87Sr/86Sr was correcte
by NBS987 (certified value; 87Sr/86Sr=0.710250). The internal measurement error (standard error) was 3.66 ppm (0.000005).

Results and Discussion

The mean of the strontium isotope ratio in the horse enamel from the Saragunjori site showed 0.708911, the standard deviatic
0.000897, maximum 0.710968 and minimum 0.707903 (Figure). The mean of the strontium isotope ratio in the dog and wild
boar enamel from the same site showed 0.708929, standard deviation 0.000787, maximum 0.709644, and minimum 0.708245

To identify the outlier of horse from the Saragunjori site, the strontium isotope ratio of the horse enamel was compared with the
local mammals from the same site. If the strontium of the enamel was more various than the local, it indicate that the individua
was introduced from the other regions. To test statistically the difference between the variation of horse enamel and dog and bo
from the site, F-test was carried out by dividing two groups (the horse group and the dog group). As a result, the variation of the
horse enamel was insignificantly higher than the local mamma0(€5). Therefore, it was indicated that the Saragunjori horse
was not supplied from the larger habitat than the dog and wild boar. Since the range of strontium isotope ratio is 0.708-0.71:
based on geochemical background around this site, the population was managed in a local area. This result indicates that the
was not yet relocation system in this region for Kofun period.
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Figure 1. the strontium isotope ratio of mammal remains in Saragunjori site
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Strontium isotope analysis on human skeletal remains of the Jomon period from Toka
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