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Early traces of life?

cyanobacteria

ε-protobacteria



Modern microorganisms

Archean microfossils or mineral artefacts? 
Morphology and the occurrence
of organic matter alone are not proofs

Lepot et al, Geobiology (in press)



-25 ± 10‰

« C’est la vie »
~ 25°/OO

~ 25°/OO
Not necessarily!

Geochemical indicators
alone are not proofs



Isotope systematics (C, S, Fe, Se, Si, Mo…):
Carbon (δ13C, PDB): - photosynthesis

- Methanogenesis, methanotrophy

Sulfur (δ34S, Δ33S, CDT): - Sulfate & S0 reduction / MIF-S

Iron (δ56Fe, IRMM-14): - Dissimilatory Fe reduction
- Anoxygenic photosynthetis

In situ techniques : 
- Laser Raman mapping
- Synchrotron µXANES-µSXRF-µFTIR-µSTXM
- SIMS chemical mapping & isotope analysis (C, S, Si)
- SEM-TEM

Robert et al., Astrobiology (2005) 

Foriel et al GCA (2004) 

Sulfates

Sulfites

SH-radicals

Pristine drill cores :
- Non weathered samples
- No to low modern microbial contamination



Nature Geosciences, 2008



3.5 Ga Dresser Formation
3.26 Ga

Mapepe Formation
Fig Tree Group

Early Archean barite deposits



Location of the Barberton Barite Drilling Project
3.26 Gyr old barite-jasper sequence of the Mapepe
Formation, Fig Tree Group, Barberton, South Africa



BBDP2

(BRGM)



Philippot et al., Palevol (2009)
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