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Reduction of organic matter in recent sediments. 
 An abiotic process responsible for the reduction of 
organic matter at very early stages of diagenesis has been 
discovered through the use of molecular structural analysis 
and chemical simulation experiments [1]. This process, 
paramount for the preservation of organic matter, leads from 
functionalised organic molecules to their saturated 
homologues, allowing amongst other things, the formation of 
petroleum. It involves hydrogen sulphide as a reducing agent, 
water as a source of hydrogen, and operates via successive 
single electrons and hydrogen transfers. The net reaction is 
the formal hydrogenation of functionalities such as double 
bonds, alcohols and ketones and therefore can modify to 
some extent the biosynthetic H/D signatures of biomarkers at 
this very early stage of burial. 
 
Implications for paleoenvironment reconstruction. 
 Isoprenoids and carotenoids are the most striking 
examples of this process. Figure 1 illustrates that this process 
can reduce up to 8 double bonds and can therefore induce the 
incorporation of 16 hydrogen atoms on a C40 skeleton. The 
use of compound specific H/D isotopic analysis to reconstruct 
paleoenvironment should therefore take this multiple-step 
hydrogenation process into consideration along with the 
biosynthetic fractionation. 
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