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Introduction  
 

Oil fields are ecosystems where interesting extremophile 

microorganisms can be found. Microbial metabolism generates 

byproducts as organic acids (acetic, butyric, lactic acid) and 

solvents (ethanol and butanol), generating changes in pH (1-2 

units) and possibly they can also contribute to reduction of oil 

viscosity. Such biological products can be used to compensate 

the energy losses and/or to improve the properties of the rock-

fluid system, such as a decreasing viscosity, reduction of 

interfacial tension and capillary pressures (1).  

 

From the economic point of view, microbial oil recovery is a 

promising technology to enhance oil production in heavy oil 

reservoirs (2). Mechanisms by which bacteria can recover the 

trapped oil have been explored, but not completely understood. 

Gas production is one of the possible mechanisms. However, 

there are doubts about whether CO2 can be produced 

microbiologically in sufficient quantities to displace oil trapped 

in the rock (3). Predictive study of microbial metabolism allows 

the efficient application of MEOR technologies under site 

conditions. The aim of this work was to obtain, evaluate and 

identify CO2-producing microorganisms from samples of three 

Mexican oil reservoirs. 

 

Methodology  
 

Three samples from different oil reservoirs were enriched in 

anaerobic culture media at similar temperature reservoir 

conditions (70°C to 100°C). Once detected the presence of 

microbial activity, CO2 production was optimized with 

different media formulations. Carbon dioxide was evaluated by 

gas chromatography (TCD).   

 

Later microbial consortia were identified by molecular biology 

techniques. DNA extraction was performed followed by 16S 

rRNA PCR amplification using universal primers (4). The 16S 

genes were cloned in pJet1.2 vector and afterwards cells were 

transformed in Escherichia coli. Three libraries were obtained 

and RFLP selected clones were sequenced and taxonomically 

related. 

 

 

Results  
 

Different culture media formulations were assay to recover and 

maintain fermentative microbial populations from Mexican oil 

reservoirs; also it was optimized culture media using formation 

water as nutrient diluent. It was achieved a maximum microbial 

CO2 production which corresponded to 3.5 gL-1 after 190 h of 

incubation. Fermentative species recovered were identified and 

belonged to  Thermotoga and Thermoanaerobacter genera. 

 

Conclusion 

 

Fermentative microorganisms that came from oil fields samples 

were isolated and they were identified as Thermotoga 

neapolitana, Thermoanaerobacter pseudoethanolicus and 

Thermoanaerobacter subterraneus. 

Important amounts of CO2 were obtained by stimulating 

microbial consortia. This finding is important since this 

microbial consortium could be proposed as an excellent 

candidate to MEOR applications. 
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