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Modern lakes are natural labora-
tories that provide unique beakers to 
understand a wide variety of biogeo-
chemical processes. Recent develop-
ments in the field of geomicrobiology 
have shown that microbes can play a 
critical role in mineral precipitation 
within a variety of contrasting and 
often extreme environments. Previous 
work in microbial mats and stroma-
tolites has also shown that different 
microbes play an active role not only 
during precipitation but also dissolu-
tion of authigenic carbonates. The 
results of an in situ experiment con-
ducted throughout an entire annual 
cycle in western Lake Geneva pro-
vide evidence of a complex process of 
penecontemporaneous precipitation 
and dissolution of carbonates.

More than 90% of the shallow 
water sediments in the western part of 
Lake Geneva is composed of coated 
grains. To better understand and con-
strain the microbial-mediation in ooid 
cortex formation an in situ experiment 
was carried-out throughout an entire 
annual cycle. A simple device con-
taining a total of 12 slides arranged 
at 45 ° on both sides of a vertical 
metallic arm was set at 2.50 meter 

water depth. These slides provide an 
attractive substrate for microorgan-
isms which rapidly colonize them 
triggering carbonate precipitation. An 
SEM inspection of these precipitates 
indicate that carbonate quantity and 
quality have changed throughout the 
seasons. Moreover, a clear increase 
in carbonate precipitation is docu-
mented during spring and summer 
peaking at both early spring and late 
summer. Conversely, carbonate pre-
cipitation disminished substantially 
during the cold months accompanied 
by increasing dissolution. A positive 
correlation is observed between the 
abundance of cyanobacteria filaments 
and carbonate precipitation in the 
slides. Conversely, no clear relation-
ship could be established between 
the amount of spherical microbes and 
carbonate precipitation. This may be 
an artifact of the experiment since 
microbial productivity was visually 
estimated and not analytically meas-
ured at the experiment site. Addition-
ally, the spherical microbes are often 
entombed in the freshly precipitated 
low Mg calcite.  EDAX inspection 
of the microbial walls shows a Ca+2 
concentration that makes them ideal 

sites for carbonate nucleation and 
precipitation. Cyanobacteria produces 
slimy mucus that forms a continuous 
film, rich in aminoacids, carboxy-
hydrates, proteins, lipids as well as 
mono- and polysacharides. This film 
may be regarded as a specific fertile 
medium for the growth of chemoorga-
notrophic and chemolithotrophic bac-
teriae. Alkalophilic bacteriae may ab-
sorb carbon derived from the organic 
component of the mucus and even 
dissolve part of the early precipitated 
authigenic carbonates. On the other 
hand, other chemolithotropic bacteria 
may simoultaneously drive the Ph 
to the alkaline range triggering the 
(re)precipitation of low-Mg calcite.

Ongoing investigations include 
laboratory culture experiments of the 
microbial communities that seems 
to be associated with carbonate 
precipitation as well as their interac-
tion with the planktonic productivity 
mostly dominated by diatoms. The 
latter provide an ideal nutrient-rich 
mucilage cover for both chemolitho-
trophic and alkalophilic bacteriae that 
may dissolve and (re)precipitate the 
previously formed carbonate by the 
cyanobacteria, respectively.


