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Biologically induced biominer-
alization in hypersaline environments 
provides information about the key 
role microorganisms have played in 
global carbon cycling. Although this 
process is especially significant for 
bacteria in anaerobic habitats, some 
carbonate minerals are microbially 
mediated under aerobic condition.  
Recently, a microbial dolomite model 
was proposed based on the study of 
a hypersaline coastal lagoon, Lagoa 
Vermelha, Rio de Janeiro, Brazil 
(Vasconcelos and McKenzie, 1997).  
This model suggests that sulphate-
reducing bacteria mediate dolomite 
precipitation by increasing pH and 
removing the sulphate inhibitor.  
Anaerobic culture experiments us-
ing sulfate-reducing bacteria isolated 
from Lagoa Vermelha demonstrate 
that dolomite can be precipitated 
under Earth surface conditions, con-
firming the validity of the microbial 
dolomite model (Warthmann et al., 
2000).  As dolomite is an abundant 

carbonate mineral found widespread 
in the geological record in a variety 
of environmental settings, the anoxic 
conditions dominating in this system 
may not, however, apply to all ancient 
dolomite formation.  Thus, a single 
microbial dolomite model may not 
explain its widespread distribution 
and a broad spectrum of conditions 
could be linked with its formation.

We report the results of aerobic 
bacteria culture experiments that 
were designed to precipitate carbon-
ate minerals using bacteria strains 
isolated from another hypersaline 
lagoon, Brejo do Espinho, Rio de 
Janeiro, Brazil.  This environment has 
oxic bottom-water conditions where-
in carbonate mineral precipitation, 
such as calcite, high Mg-calcite and 
dolomite, occurs with microbialite 
structures.  The preliminary results of 
these experiments indicate that dolo-
mite formation under aerobic condi-
tions can occur and is associated with 
microcrystals showing characteristic 

microbial shapes.  These results add 
new insight into the microbial fac-
tors controlling dolomite formation, 
linking prokaryotic activity under 
distinctly different conditions with 
dolomite precipitation.  Further, the 
proposed inhibition of dolomite pre-
cipitation in the presence of sulfate 
ions does not appear to occur under 

oxic conditions.
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