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Comparison
Fossil/extant microbial life
in diverse natural environments
in extreme conditions (analogs)
by artificial fossilization

nm-um scale

‘Paleobiology: metabolism,
biological affinities, ecology
‘Geology: paleoenvironments,
biomineralization-datings
Molecular phylogeny
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Calibration of the tree of life

Fossils

(Delsuc, 2005)
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Early microbial ecosystem in the
mesoarchean ocean
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Organic-walled microfossils in 3.2-billion-year-old
shallow-marine siliciclastic deposits

Emmanuele . Javaux '. Craig P. Marsha EaA ndmey Bekioer”

Barberton, South Africa
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Nature, 463, 934-938, 2010.



Origin and evolution of multicellularity:
Macroscopic multicellular life in the
Paleoproterozoic
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Oxygenation and microbial ecosystem
evolution In The early poleoproTerozom

Karella Russia

Microscopy, microchemistry




Paleobiology and Evolution of
cyanobacteria and early eukaryotes

e . — . CC ULG

Morphological and ecological
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TEM evidence for eukaryotic diversity in
mid-Proterozoic oceans
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DESCRIPTION AND MICROSCALE ANALYSIS OF
SOME ENIGMATIC PALYNOMORPHS FROM THE
MIDDLE DEVONIAN (GIVETIAN) OF LIBYA
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Preservation of tfraces of life
N extreme environments
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Fossilisation of cyanobacteria:
phylogenetic, micropaleontological and
sedimentological approaches and
implications for the early biosphere
evolution

(Pl: Javaux, co-l: Wilmotte, Fagel, FNRS
postdoc: K Lepot; coll BAS, U Gent)

Characterization of diagnostic
cyanobacteria biomarkers

microscopy (morphology,
ultrastructure, pigments
fluorescence),

microchemistry (micro-FTIR, HPLC),

sedimentology-mineralogy (IR, MEB,
XRD)

Genetics (see AW)
Artificial Fossilisation
Comparison with fossil mats and microfossils



MEB
Coccoidal microfossils and EPS
in situ in sediments

In-situ Fluorescence by Cyanobacterial pigments

(orange) and carbonate grains (blue) with laser confocal

scanning microscope

Organo-mineral imprints in fossil cyanobacterial mats of an Antarctic lake
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Micro-IR spectroscopy on fresh and artificially fossilized
cyanobacteria cells/sheaths (culture)
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“Strategies of Life Detection”: Summary and Outlook
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