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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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2) M. Shinozaki, K. Ariyama, A. Kawasaki, Y. Ishida, Anal Sci., 2011, 27, 709.
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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.
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