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Fossil hydrocarbons are commonly interpreted as diagenetic products of biochemicals, and therefore as proxies for the enzymes or organisms that produced those biochemicals. Since many enzymes function only under stringent environmental restrictions, the fossil hydrocarbons serve as excellent indicators for those conditions. In particular, biosynthesis of sterols and some triterpenoids in extant organisms requires the presence of molecular oxygen in the environment. Thus, the detection of fossil hydrocarbons with these carbon skeletons far back in Earth history has been used to infer the antiquity of oxygenic photosynthesis.  Alternative hypotheses posit that these compounds were produced in the past by alternate enzymes which did not require oxygen.  In this paper, we address this suggestion with a review of the current state of knowledge surrounding the oxygen requirement for steroid biosynthesis and the phylogenetic distribution of steroid and triterpenoid biosynthetic pathways.

The hopanoid and steroid biosynthetic pathways are very highly conserved within the bacterial and eukaryotic domains, respectively. Patterns in the sequences for oxidosqualene cyclase, the key enzyme of sterol biosynthesis, suggests that this capacity was present in modern form in the last common ancestor of eukaryotes. Overall, eleven molecules of O2 are required by four enzymes to produce one molecule of cholesterol and a range of chemical and biological arguments lend no support for an ancestral anaerobic pathway.  We also report our most recent results on the detection of indigenous steranes and triterpanes in Pilbara cores obtained through the NADP and the Agouron Institute drilling in South Africa.

