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Trace elemental and isotopic composition of fossil foraminiferal shells tests are widely
used in reconstructions of past climate. Although most calibrations of foraminiferal
test composition to environmental variables are empirically derived, it becomes in-
creasingly clear that the process of biomineralization itself plays a major role in trace
element and isotope partitioning. The accuracy of climate reconstructions, therefore,
critically relies on our understanding of the processes involved in biomineralization.

Foraminifera incorporate chemical information by taking up seawater for their cal-



cification. However, the chemistry of the ambient seawater is modified by their bi-
ology. Both respiration and calcification affect local carbonate chemistry. Controlled
growth experiments, in which seawater is altered, are used to explore the impact of
such processes. Subsequent active proton pumping, and possibly also modification
of Mg-concentrations, sets the stage for the formation of new chambers. Fluorescent
probes provide valuable information on how foraminifera, passively and actively, alter
the chemistry of the reservoir they calcify from. Organic molecules play an impor-
tant role when carbonates precipitate from this altered seawater. The organic matter
incorporated inside the carbonate matrix and organic linings are isolated and ana-
lyzed to identify organic molecules. Inorganic precipitation experiments, both with
and without specific organic molecules, are contrasted to determine the impact of
these molecules. The role of growth rate and solution stochiometry is also determined
in these inorganic precipitation experiments. Together these processes determine how
environmental information is ultimately stored in biogenic carbonates.



