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Discoveries of microorganisms living within the vitreous crusts of modern oceanic
lava have expanded the range of known extreme microbial environments and demon-
strated the crucial role of microbes in bio-alteration processes [1-4]. Microbes can
bioerode and colonize surfaces and fractures in the glassy selvages of pillow lavas,
leaving behind fossil traces of their activity [1, 2]. Microbial alteration features de-
scribed from Early Archaean oceanic crusts are claimed as a biosignature for life on
early Earth and perhaps on Mars [3, 4]. Palagonite, an alteration product of basaltic
glass that can be produced both abiogenically and biogenically, has been detected on
the martian surface [5] suggesting the presence of liquid water and subaqueous (bio?)
alteration of basaltic glass. The understanding of microbial alteration processes and
the recognition of their fossil remains from pillow basalts is an important target in the
exploration for life on Mars and elsewhere in the solar system. To recognize evidence
of microbial life in the rock record requires the understanding of modern analogues.
Here we describe the use of a combination of observational and analytical techniques
that are non destructive and only slightly invasive, such as laser scanning, environ-
mental scanning electron microscopes and atomic force microscopes (LSM, ESEM,
AFM), that was used to detect potential microfossil biosignatures in the altered rims
of recent basaltic pillow lava, and to test their biogenicity. The samples investigated
were collected during the scientific cruise SWIM 2004- R/V URANIA. We exam-
ined dredged samples from the station 29 along the cruise track across Coral Patch



Seamount, off Morocco in the Gulf of Cadiz, Atlantic Ocean.
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