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Sodium in foraminiferal calcite
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The Na/Ca of foraminifera has been suggested as a proxy for
past ocean salinity [1], but the mode of Na incorporation into
foraminiferal calcite is poorly constrained. Studies of Na in
foraminifera have suggested both that Na is altervalently
hosted in the mineral structure [2], or predominantly present
within intra-skeletal organic layers [3]. We present a sub-
micron-scale study of the distribution and chemical state of
Na in Amphistegina lessonii using scanning transmission X-
ray microscopy (STXM). We compare the distribution of Na
relative to Mg and B in the same specimen, and interpret
these patterns in context of biomineralisation processes. The
chemical state of Na in foraminifera is not matched by any
mineral standard, and instead is most like organic-hosted Na.
These data suggest that Na is predominantly present within
organic layers in foraminifera. This must be considered if the
Na/Ca salinity proxy is to be developed for palacosalinity
reconstructions, due to the unknown preservation of trace
element signals in organic matter in marine sediments
throughout time.
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