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Picocyanobacteria and Calcite Precipitation

Recent research has shown that seasonal calcite concentration peaks in oligotrophic
lakes may be explained by the activity of unicellular autotrophic picocyanobacteria
(Dittrich et al., 2004). Picocyanobacteria often dominate total phytoplankton biomass
in oligotrophic lakes. Because of the small cell size and its high abundance, picoplank-
ton provides large surface areas. Thus, it may play a key role for calcite formation.
However, detailed studies on the potential of picoplankton to induce calcite precipita-
tion are still rare and the mechanisms of calcite precipitation are not yet well under-
stood. In a pre-study we investigated the cell mineral interface by analytical Transmis-
sion Microscopy (TEM) (Obst et al., 2005). For this analysis samples were prepared
using a Focused Ion Beam (FIB)-milling. From these experiments we conclude that
the composition of the cell surface seems to play a crucial role in the nucleation pro-
cess.

Characterization of Cell Surface

In the most recent study, the surface properties of two picocyanobacteria strains were
examined by measurements of zeta potential, potentiomentric titration, and infrared
spectroscopy (IR). The results demonstrated that the deprotonation of picocyanobac-
terial cells surfaces is a reversible process. Modelling results, data on zeta potential
and IR spectra are consistent with the presence of three surface sites, corresponding
to carboxyl, phosphate, and amine groups. The carboxyl group slightly dominates the
surface sites in both strains with 37% and 44%, the amine groups represent 36% and



29%. The smaller fraction of phosphate was similar in both strains with 27% and 26%.
During the picocyanobacterial bloom in oligotrophic lakes the concentration of func-
tional groups amounts to ca. 0.35 mmol/ml. The zeta potential measurements have
shown that picocyanobacteria are negatively charged at pH between 6 and 7, which
is typical for natural surface water. Calcium cations can therefore be easily attracted.
On the other hand, the presence of amine groups on the cell surface influences the
carbonate anions. Both reactions are important in the nucleation of calcite on the cell
and may be key processes for the calcite precipitation in lakes.
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