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Radioactive Sr was dispersed over the world through nuclear weapons testing and the nuclear
accidents at the Chernobyl and Fukushima. In this study, we investigated local coordination structures of
Sr in the two polymorphs, calcite and aragonite, using Sr K-edge X-ray absorption fine structure (XAFS).
The aim of this study was to understand the incorporation of radioactive Sr into marine biogenic Ca
carbonates like bivalves and corals. XAFS analysis of Hokki (Pseudocardium sachalinense), Asari
(Ruditapes philippinarum), which have aragonitic valves, gave the average interatomic distance of 2.56 +
0.03 A between Sr and neighboring O atoms. The Sr-O distance indicates that Sr2* would be fit for Ca?*
site (Ca—0: 2.52 A) in aragonite structure. On the other hand, Magaki (Crassostrea gigas), which is a
calcitic bivalve, showed the average Sr—O interatomic distance of 2.50 + 0.03 A. Sr?* does not seem to be
fit for Ca2* site in calcite structure, considering the Ca—O distance of 2.36 A. The results of this study
indicate that incorporation of (both stable and radioactive) Sr into Ca carbonates is closely related to local
coordination structures of Sr in the two polymorphs.
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