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In the intervening more than 200 
years since the discovery of dolomite 
by the French geologist and miner-
alogist Déodat de Dolomieu (1750-
1801), the origin of dolomite has re-
mained a longstanding geologic prob-
lem because of its rare occurrence 
in modern environments, as well as 
the apparent inability to synthesize 
it under low temperature conditions 
in the laboratory. This is in appar-
ent contrast to its general abundance 
throughout the geologic rock record. 
In the 1960’s and 70’s, modern and/or 
sub-Recent dolomite was discovered 
forming in distinct environments, 
such as beneath the sabkhas of Abu 
Dhabi (U.A.E.), in hypersaline coast-
al lagoons (Coroong, South Australia) 
and in organic carbon-rich continental 
margin hemipelagic sequences (e.g. 
Gulf of California). These discoveries 
led to the development of actualis-
tic models based on defined kinetic 
and hydrologic factors, such as the 
Sabkha Dolomite Model, Coroong 
Dolomite Model and Organogenic/
Methanogenic (Sulfate-Inhibition) 
Dolomite Model (Warren, 2000).  
Other models based on theoretical 
considerations, such as the Mixing-
Zone or Dorag Dolomite Model, have 
been elucidated to include the various 
conditions, which could overcome the 

thermodynamic and kinetic barriers to 
dolomite precipitation.

In the 1980’s, the discovery of 
modern dolomite, forming under 
anaerobic conditions in hypersaline 
lagoons along the Rio de Janeiro coast 
of Brazil, added a microbial factor to 
the list of essential requirements for 
dolomite formation and led to the for-
mulation of the Microbial Dolomite 
Model, wherein sulfate-reducing bac-
teria (SRB) mediate the precipitation 
of dolomite (Vasconcelos & McKen-
zie, 1997).  Moreover, it is now pos-
sible to routinely precipitate ordered 
dolomite in temperature-controlled 
culture experiments in the presence 
of pure strains of SRB isolated from 
Lagoa Vermelha (Vasconcelos et al., 
1995; Warthmann et al., 2000).  Un-
til recently, the classic models have 
neglected this microbial factor in the 
geochemical equation(s) postulated 
to induce dolomite formation.  As 
it is now generally appreciated that 
microbial activity under specific 
environmental conditions can medi-
ate the precipitation of dolomite at 
low temperatures, we propose to 
consider if there is a microbial link 
among the various dolomite models.  
If yes, what then are the geochemical 
conditions and processes promoting 
the microbial mediation of dolomite 

formation and do these apply to both 
primary precipitation of dolomite and 
secondary replacement of limestone 
by dolomite?
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