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Early traces of life?
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Modern microorganisms

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

Lepot et al, Geobiology (in press)
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Foriel et al GCA (2004)

In Sltu teChanueS microfossil l\'il"!ﬂ|fl|:ll‘l] nt

- Synchrotron pXANES-uSXRF-puFTIR-uSTXM

- SIMS chemical mapping & isotope analysis (C, S, Si) -
- SEM-TEM @
SH-radicals™

Robert et al., Astrobiology (2005)

Sulfites

Isotope systematics (C, S, Fe, Se, Si, Mo...): F: ﬁ _
Carbon (5'3C, PDB): - photosynthesis £ 9
- Methanogenesis, methanotrophy 8 %
Q
Sulfur (534S, A33S, CDT): - Sulfate & S° reduction / MIF-S -
Iron (5°°Fe, IRMM-14): - Dissimilatory Fe reduction |

- Anoxygenic photosynthetis

Pristine drill cores :
- Non weathered samples
- No to low modern microbial contamination
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BACKSTORY Nature Geosciences, 2008

Drilling the outback
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Location of the Barberton Barite Drilling Project
3.26 Gyr old barite-jasper sequence of the Mapepe
Formation, Fig Tree Group, Barberton, South Africa
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Shale with local jasper layer (j)

Grey chert and volcanociastic
sandstone with kecal conglomerate
and jasper () and barite {bar) layers

barite {bar) with pyrite laminates

Black chert with local breccia and
wein network
Fuchsite- and carbonate-bearing
green chert presenving kecal spinifiex
texture (v) cut across with black
and white chert veins

Philippot et al., Palevol (2009)
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