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The microbial alteration of basaltic glass in the sub-seafloor is a globally extensive process with a fossil record
that extends to the early Archean [1]. Prokaryotic microorganisms create granular and tubular trace fossils [2] in
glassy pillow lava rims and volcanic breccias that can be used to trace the origins and evolution of microbial life
in the sub-seafloor.

We have examined meta-volcanic glass from several Precambrian pillow lava sequences including: the
~2.0 Ga Pechenga Greenstone Belt of the Kola Peninsula; the ~2.52 Ga Wutai Group of N China; the ~3.5 Ga
Hooggenoeg Formation of the Barberton, S Africa; and the ~3.35 Ga Euro Basalt of Western Australia [3].

In these little deformed greenschist facies sequences, clusters of titanite mineralized filamentous textures
typically <10um across and up to ~150pum long are sporadically found. These are comparable in size and
morphology to the traces of euendolithic microbes found in the modern sub-seafloor. The pillow lava rims that
bear these trace fossils also contain disseminated carbonates that exhibit d13C values that are shifted relative to
the pillow cores consistent with microbial activity. These C isotopic signatures are more widely preserved than the
trace fossils indicating that a special taphonomic window is required to preserve the textural evidence.

In-situ U-Pb dating of titanite infilling the trace fossils by LA-MC-ICP-MS enables us to obtain minimum
age estimates of formation for the trace fossils [4]. For example, in the case of the ~2.52 Ga Wutai sequence
a titanite age of 1.81 £ 0.12 Ga (95.4% confidence, n=22, 206Pb/238U weighted average) was obtained. In all
sequences investigated the titanite ages correspond to the timing of regional metamorphic events affecting the
pillow lava sequence. The oldest titanite age yet found comes from the Barberton Greenstone belt at 3.15 +
0.05 Ga (95.4% confidence, n=60, 206Pb/238U weighted average) suggesting that a sub-seafloor biosphere was
established by at least 3.15 Ga [5].

This database of textural, geochemical and geochronological evidence allows us to present a preliminary
model for the distribution of microbial life in the Precambrian sub-seafloor.
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