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This study aims to develop novel indirect hydrocarbon indicators (IHIs) through the detection of intact polar lipids 
(IPLs) derived from hydrocarbon oxidizing bacteria and archaea. IPLs are considered diagnostic markers for living 
microbial cells and are ubiquitous as trace compounds in marine sediments. They consist of a core lipid chemically 
bonded to one or more polar headgroups, which makes them structurally distinct compounds. IPLs are also 
taxonomically diagnostic and therefore can be used to assess present and past environmental conditions. To test 
whether IPL fingerprinting techniques can be used as an IHI, surface and piston core sediments were collected 
during recent expeditions (CCGS Hudson 2015 and 2016; RV Coriolis 2017) from the gas- and condensate-prone 
Scotian Margin, off Nova Scotia. IPLs were extracted using a modified Bligh and Dyer protocol and analyzed with 
ultra-highperformance liquid chromatography-mass spectrometry (UHPLC-MS). Cored sites containing seep 
hydrocarbons yield lipid extracts that are significantly more variable and concentrated (ranging from ~300 to 800 
µg/g sed.) relative to that of hydrocarbon-negative sites (~200–300 µg/g sed.). The same trend is reflected in the 
concentrations of IPLs. Archaeal IPLs reach 1000 ng/g sed. in hydrocarbon-positive sites, but only 160 ng/g sed. in 
ambient sediment samples. Thus far, we have been able to identify 10 different archaeal compound classes and 
8 different bacterial IPL compound classes with a significant number of yet-unknown bacterial IPLs still being 
investigated. Glycosidic saturated and hydroxylated archaeal ether lipids (e.g., 1G-GDGTs, 2G-OH-GDGTs), likely 
produced by marine benthic archaea, and unsaturated dietherglycerols with phosphate-based headgroups (e.g., 
PE-DEGs, PME-DEGs) likely produced by sulphate-reducing bacteria, have been found in both hydrocarbon-
positive and negative sites. Hydrocarbon-positive sites differ from ambient surface sediments by the presence of 
cardiolipins and an array of unknown bacterial IPLs. Cardiolipins have previously been found in sulphate-reducing 
bacteria. Given that they were only found in hydrocarbon-positive sites, this suggests these compounds are 
possibly sourced from hydrocarbonoxidizing bacteria, as some sulphate-reducing bacteria also play a role in the 
oxidation of methane. Our presented lipid fingerprints may provide key information for the search of offshore 
petroleum in order to further reduce front-end exploration risks to oil and gas companies. 
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