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Shifts in microbial communities 
indicate oxygen ingress during 

downtime phases of a geothermal 
plant  
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Little is known regarding the temporal variation in 

microbial community composition and function in fluids of a 
geothermal plant affected by corrosion and high partical 
loading rate after plant downtime phases. In this study, the 
microbial composition in the brine produced from the cold 
well of a geothermal plant in the North German Basin was 
analyzed during regular plant operation and immediately after 
plant downtime phases. Genetic fingerprinting revealed 
temporal variations, whereas sulfate-reducing bacteria (SRB) 
and fermentative Halanaerobiaceae-relatives dominated 
during regular plant operation while sulfur-oxidizing bacteria 
(SOB) were detected additionally directly after shut down 
phases. Quantitative PCR analyses showed an enrichment of 
Bacteria in general as well as SRB, and SOB during stagnant 
conditions going along with higher concentrations of dissolved 
organic carbon, sulfate, and hydrogen sulfide in the produced 
fluids. The recurrent detection of SOB is regarded as an 
indicator for oxygen ingress into the well during the downtime 
phases. Corrosion processes occurring in the well, might have 
been enhanced due to the oxygen ingress and the co-existence 
of SRB and SOB during downtime phases. Furthermore, 
microbial influenced scale formation was indicated by the 
sulfur isotopic signature of scales. 
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