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Trace element compositions preserved in biogenic calcium carbonates such as
foraminifera tests, coral skeletons, bi-valves, and belemnites, provide information on
the past temperature and chemistry of the oceans. This paleoceanographic information
is essential to validate climate models, used to predict the response of the atmosphere-
ocean system to changes in atmospheric CO2 concentrations.

However, biogenic minerals may have compositions deviating significantly from those
of minerals precipitated inorganically from the same environmental fluids (Urey et
al., 1951). The so-called vital effects that cause these deviations complicate the pa-
leoenvironmental interpretation of trace element signatures of biogenic minerals in
the sedimentary record (Lowenstam and Weiner, 1989). The processes behind these
vital effects are diverse, ranging from intracellular transport processes to a complex
interplay between organic molecules and crystal surfaces.

This study focuses on the interactions between aspartic acid and Mg during biocalcifi-
cation. Aspartic acid is known to be incorporated into the calcium carbonate of certain
foraminifera tests (King and Hare, 1972). It is also known that L- and D-aspartic acid
affect the morphology of precipitating calcite (Orme et al., 2001). The presence of Mg
during the precipitation of CaCO3 on the other hand, causes the mineral aragonite to
form instead of the thermodynamically more stable phase calcite (Wada et al., 1995).
It also has a strong affinity for acute growth steps on the calcite surface, leading to



differential incorporation (Paquette and Reeder, 1995).

Inorganic experiments were performed using the Gruzensky (1967) method to precipi-
tate calcium carbonate in the presence of varying amounts of L-, D-, and poly-aspartic
acid and Mg. The solids formed showed strongly differing morphologies: from rhom-
bohedrons in control runs, to angularly stacked rhombohedrons, needles, spiky and
smooth balls. Also the mineralogy of the products varied from pure calcite to mixtures
of calcite and aragonite or calcite and vaterite. Additionally, the partition coefficient
of Mg for the solid varied up to an order of magnitude depending on aspartic acid type
and concentration. These results show that the presence of aspartic acid does not only
influence the crystal morphology but also influences the Mg incorporation.
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