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Bacteria in the deep terrestrial subsurface

• What are they ?

• How do they live or survive ?

• How would they answer modifications of their habitat
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Gaz storages in aquifers : windows opened into the deep biosphere

• Age approximately 150 MY

• limestone, confined by 
recristallized limestone layers

• Depth : 830 m
• In situ Temperature 37°
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Effect of well cleaning on bacterial population
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Effect of well cleaning on bacterial species diversity
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Identification of 
bacterial species 

present in sample S4

(Culture or molecular approach) All bacterial species 
are strickly anaerobic 

bacteria

Basso et al. (2009) Res. Microbiol., 160, 107-116
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Identification of 
bacterial species 

present in sample S4

(Culture or molecular approach) 20 of the 28 identified 
bacterial types 
represent novel 

bacterial species 
(71%)

Only 8 already known 
species

Basso et al. (2009) Res. Microbiol., 160, 107-116
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Identification of 
bacterial species 

present in sample S4

(Culture or molecular approach)

10 bacterial types 
related to species 

isolated from other 
subsurface 

environments

5 bacterial types 
related to species 

isolated from other 
saline environments

Basso et al. (2009) Res. Microbiol., 160, 107-116
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Identification of 
bacterial species 

present in sample S4

(Culture or molecular approach) The two most 
abundant species, 

representing >80% of 
the microbial 

population, are 
autotrophic bacteria 
using CO2 and H2 as 
carbon and energy 

sources

Basso et al. (2009) Res. Microbiol., 160, 107-116
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SLiME : Subsurface Lithoautotrophic Microbial Ecosystem 
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Conclusions

• Deep (saline) aquifers are colonized by strictly anaerobic bacteria

• Dihydrogen is considered the major energy source for living organisms in 
the deep terrestrial subsurface

• Carbon dioxyde is used as carbon source by autotrophic anaerobes in 
deep aquifers

• Specific metabolic responses can be expected when nutritionnal 
conditions are changed in the subsurface, as observed in the case of 
waterflooded oil fields (souring resulting from sulfate-reduction)
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