Late Archean Archaea
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All known organism are classified into one of the three domains of life.  Whereas molecular fossil evidence indicates the domains bacteria and eukarya were present by the Late Archean, the third domain archaea, has been inferred based on the 13C depletion of kerogens, which have been reported as light as -60‰.  Carbon cycling between methanogens and methanotrophs is thought to result in these highly depleted Late Archean kerogens.  However, molecular fossil evidence for the existence of archaea has been lacking.  

Here we present the discovery of the archaeal lipids cyclic and acyclic biphytanes and their C36-C39 biphytane derivatives in the lipid extracts of 2.71-2.65 Ga (billion years) metasediments from the Timmins Porcupine gold mining district (Ontario, Canada).  Biphytane is also present in high pressure catalytic hydrogenation products of extracted sediments, providing evidence for depositional syngeneity and, thus, for the presence of archaea in Late Archean sedimentary environments. Samples located in areas of gold mineralization contain high relative concentrations of extractable archaeal lipids.  Petrographic evidence indicates these extractable hydrocarbons were encapsulated within the mineral matrix during metamorphism which began ~2.6 Ga ago. The organic geochemical and petrographic evidence also suggests that these lipids were likely the product of a post-depositional intraterrestrial community thriving within the hydrothermal waters that resulted in pre-metamorphic gold mineralization.   
