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Fully automated open column separation system - "Columnspider 1" for efficient prepa-
ration of isotope analysis
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Determination of Ce isotopic ratio using a three-step separation procedure and therms

ionization mass spectrometry
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The rare earth elements (REE) have two long-lived decay system&i"Bm-43Nd and'38La-'33Ce. The combination of
those isotope ratios provides information on ages, initial ratios, and enables estimation of the time-integrated REE evolution o
complex geological reservoirs in the mantle or crust. However, the variation of Ce isotopic't&@ef*>Ce) due to secular
radiogenic decay t&*3Ce is smaller than those of Nd isotopic ratio because of the low abundatitéafand its long half-life.
Therefore, highly precise determination of Ce isotopic ratios is necessary to obtain reliable data for application of geochemica
studies.

For precise determination of Ce isotopic ratio, it is necessary to separate Ce from the matrix and isobaric interfering element:
A three-step chemical separation procedure was developed for Ce separation in this study, which was proved to be able to suf
ciently remove the isobaric interfering elements with low procedural blank. Ce was first separated as a REE fraction via catior
exchange column with HCI. Then Ce alone was isolated from other REEs by selective extraction technique with chelating resir
(Tazoe et al., 2007). In this step, Ce was separated easily from other REEs by oxidation frorto @& using KBrQ; in
nitric acid. Ce was further purified using a third cation exchange column with HIBA as the eluent, which was modified from
Makishima and Nakamura (1991).

The Ce isotopic ratios were measured by multicollector static measurement using TIMS (TRITON TI, Thermo Fisher Scien-
tific Co., Germany) equipped with nine Faraday cups at IFREE, JAMSTEC. The Ce ion beams were measured as oxide speci
(CeQO") to obtain stable and large ion beams. During the Ce isotope measurement, Ce oxide ion beams were obtained at the i
tensity of 3710 X 16! A for 142Ce'%0 using a double Re-filament technique. The mass-dependent fractionation of Ce isotope
ratio were normalized t&*Ce/42Ce=0.01688 an#‘°Ce/*2Ce=7.947 using the power law. Th&O/'6O ratios were obtained
in situ measurement. The data acquisition time for 450 ratios was about 1.2 hours. The analytical reproducibility and precisior
in the measurement of JIMC 304, which is Ce isotope reference material (Tanaka and Masuda, 1982), were obtained +/- 0.008
(2S.D., n=46) ane: +/- 0.003 %, respectively.

The Ce isotope measurements of the Ames Laboratory Ce metal reference material (Willbold, 2007) were performed with ar
analytical reproducibility of +/- 0.007 % (2S.D., n=36) with normalization to JMC 304 in order to eliminate any inter-laboratory
biases. The Ce isotope ratio for BCR-1, the USGS geochemical reference samples, was 0.0225646 +/- 0.0000004,(2 siguma
n = 7) and consistent with previously reported data (Makishima and Nakamura, 1991). We also performed the measurement
Ce isotope ratios in seven geological reference materials (JB-1a, JB-3, JA-1, JA-2, JR-1, JG-1a, and JMn-1) and the results we
consistent with reported data but with improved analytical precision.
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Two primary magmas derived from Samoan mantle plume: less-degassed tholeiitic an

EM2-type alkalic magmas
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Alkali basalts from Tutuila Island, American Samoa are interpreted as products of binary mixing of magmas derived from iso-
topically distinct source components (Farley et al., 1992): PHEM (primitive helium mdstie}3{/suptHe/ sup}4{/suptHe
>24 R{sub}A{/sub})-type and EM2-type. Our new data show that the isotopic ratios in these lavas correlate with trace ele-
ment ratios, clinopyroxene compositions, and phenocryst assemblage. PHEM-type basalts have lower Nb/Zr, LREE/HREE, an
{sup}87{/sup} Sr/{sup}86{/sup}Sr and highefsup} 143{/sup;Nd/{sup} 144{/suptNd and{sup} 176{/sup;Hf/ { sup} 17 7{/sup} Hf
ratios than EM2-type basalts. PHEM-type basalts include augite and orthopyroxene, while EM2-type basalts contain diopsid
together with olivine and/or plagioclase. The presence or absence of othopyroxene and the difference in Ca-Ti-Na contents i
clinopyroxenes suggest that the PHEM- and EM2-type end-member magmas are of tholeiitic and alkalic compositions, respec
tively. The reaction rims around the orthopyroxene phenocrysts indicates that PHEM-type tholeiitic end-member magmas mixe
with EM2-type alkaline magmas before they were erupted. These results suggest that formation of tholeiitic basalts associate
with the Samoan mantle plume can be detected by phenocryst assemblage and mineral compositions. Lack of systematic cor
lation between isotopic ratios and stratigraphy suggests that the end-member magmas were generated in the same period.
coexistence of tholeiites and alkaline magmas places important constraints for melting conditions and source materials for th
Tutuila basalts.
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Keywords: OIB, Samoa, primary magma



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““’“ )
SGC053-P04 O0:0000000000 O0oO:50 260 10:30-13:00

000000000000 QODoO00o0noopoooopod
Magmatic processes of mafic dykes in Ryoke belt at Awaji and Shodo Islands, southwes
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Improvement of web application of KML generator for visualizing geochemical data of

rocks and sediments in Google Earth
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At present, cross-disciplinary researches are popular for constructing a new structure model on the Earth’s interior. To promot
these researches, visual presentation of different kinds of geochemical/geophysical data at once will be a great help to integra
and understand the research results from different fields. The layer system of the various virtual globes, e.g., Google Earth, eas
provides the overlaying image of different types of geographic data on the same area. To plot the geographic data in Googl
Earth, the data should be written by Keyhole Markup Language (KML). For compiling various research results from different
geoscience fields in Google Earth, we have developed several applications generating KML from original analytical/observationa
datasets. Our project launched in 2007 and we have already developed successful applications, called KML generator, for visue
izing seismic tomographic model, geomagnetic field model, and geochemical data of rock and sediment samples in Google Eart
One of the KML generators converts geochemical and isotopic datasets in several online database systems into KML and allow
users to visualize those data easily in Google Earth. The generator accepts data files produced by the database systems Pet
SedDB, GEOROC, and GANSEKI and template data files that users themselves make. The data are plotted three-dimensiona
as a bar graph on the surface of the virtual Earth at the sampling site for the rock and sediment samples. The major element cor
positions of samples can also be displayed as a stacked bar graph. A web application for the generator has already been availa
since 2008, so anyone can set the parameters for visualization over the Internet. Here we have improved User Interface (Ul) ¢
the web application to set the parameters of the generator intuitively. The sampling sites of the samples existing the uploade
data file will be plotted in map on the web Ul of the generator, and the data range of selected composition or isotope ratio will
also be graphically illustrated. For visualizing of one type of the composition or isotope ratio, histogram will be illustrated, and
for ratio between two types of them, two-dimensional scattergram having x-axis for one type and y-axis for other type, will be
constructed. These graphical images will help user to set the parameters, e.g., the data range to be plotted and the color of t
graphs, for visualizing the data in Google Earth. Moreover, the visual image of the geochemical data in Google Earth can be
confirmed on the web browser by using Google Earth API before the downloading the KMZ file.
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