Raman Imagery of Cells in ~3,500-Ma-old Microscopic Fossils
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Questions have been raised about the biological origin of certain of the oldest putative fossils known, microbe-like filamentous structures of the ~3,465-Ma-old Apex chert of Western Australia.  The paleoenvironment, carbonaceous composition, mode of preservation, and morphology of these microscopic filaments, coupled with new evidence of their cellularity provided by two- and three-dimensional Raman imagery, support a biogenic interpretation.  The Apex filaments, together with the presence in similarly aged deposits of stromatolites, microfossils, and carbon isotopic evidence of biological activity, establish that the antiquity of life on Earth extends at least to ~3,500 Ma ago. 
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