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The spatial distribution and chemical (bonding) environment of key geochemical markers in foraminiferal calcite
has been measured at the nanometre length scale using synchrotron X-ray microscopy methods, combined with
X-ray spectroscopy. These techniques reveal the short-time-scale growth banding in the trace concentrations of
key proxies including boron, magnesium and sodium. The results validate the use of Mg and B to reconstruct past
temperature and simultaneous CO2 changes and point to their simultaneous use together with the application of Na.
Furthermore, they reveal the nature of ion transport during biomineralisation which explains the mechanisms of
incorporation of these key proxies. Our data allow the development of a new model of trace element incorporation
in foraminifera which explains the behaviour of all major proxy elements in terms of the physiology of calcification.
Our further studies have also revealed the role of diagenetic overgrowth in modifying the geochemical signatures
of foraminiferal shells. The results explain why foraminiferal multi-palaeoproxies work.


