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In this study, | have not only performed experiments written in the original application form of the Sumitomo
Foundation but also (i) studied stable isotopic fractionation of cerium using natural analogs and (ii) analyzed
the mechanism controlling the stable isotopic fractionation under various soluble species conditions. These
studies are strongly related to the main goal of this study, the establishment on the paleocean pH indicator
based on the neodymium and ytterbium stable isotope ratios.

(i) Cerium (Ce) stable isotope ratios in modern analog for paleo-environment
We applied Ce stable isotope ratio to investigate natural samples collected from the Sambe hot spring
precipitates and seafloor ferromanganese deposits. We showed that the Ce isotope ratio became larger from
relatively less oxic iron precipitate to highly oxic manganese precipitate, and the magnitude of the isotopic
fractionation is consistent with the experimental based prediction. In addition, Ce stable isotope ratio reflects
formation conditions for the seafloor ferromanganese deposits.

(ii) Effect of dissolved species on the stable isotopic fractionation
Although we have already obtained data of Ce stable isotopic fractionation when | submitted the application
form to the Sumitomo Foundation, whether dissolved species really controlled the stable isotopic fractionation
was still unclear. We thus performed adsorption experiments under various pH conditions and the Ce species
were determined at SPring-8, and showed that the Ce species in the solid phase were not varies irrespective
of the pH conditions. Density functional theory (DFT) calculation also support that dissolved species affect the
stable isotopic fractionation. These results are very important for the isotope fractionation for the non-traditional
heavy elements.

(iii) Establishment on the paleocean pH indicator based on the stable isotopic fractionation of REEs
This is the main topic on this application. Although | am planning to study neodymium (Nd) and ytterbium (Yb),
stable isotopic fractionation of Yb has not performed yet, since it took time to complete above two studies. It
should be noted that Nd stable isotopic fractionation under various pH conditions was consistent with what |
have expected, and thus, it is possible to establish the paleocean pH indicator using Nd and Yb.




