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A new Genome Canada funded Genomic Applications Partnership Program (GAPP) project aims 
to integrate different bioassays and petroleum geochemistry to develop novel indirect 
hydrocarbon indicators (IHIs), which can better predict the potential of offshore petroleum in 
order to further reduce front-end exploration risks to oil and gas companies. One bioassay is the 
study of Intact polar lipids (IPLs), which are parts of the sedimentary organic matter that can 
provide information about the community composition and metabolic activity of active, near 
surface and deeper subsurface microbial ecosystems. IPLs consist of a core lipid chemically 
bonded to one or more polar headgroup. Both the polar headgroup and the core lipid can be 
structurally distinct and taxonomically diagnostic. Because of this, depending on the preservation 
state and origin of the detected lipid, these compounds can be further used to assess the present 
and past environmental conditions of an organism’s habitat. IPLs of aerobic and anaerobic 
hydrocarbon oxidizing bacteria and archaea that use petroleum as a substrate for their metabolism 
may potentially provide better insights into the dynamics of the subseafloor biosphere, pathways 
for carbon cycling, and ultimately may lead to novel proxies for the characterization of benthic 
seep activity. These proxies might then be used as IHIs for de-risking offshore petroleum 
exploration. To test whether lipid signatures can be used as potential IHIs for the presence of 
petroliferous hydrocarbons, surface and piston core sediments were collected during recent 
expeditions (CCGS Hudson 2015 and 2016; RV Coriolis 2017) from the oil and gas prone Scotian 
margin, Nova Scotia. IPLs are being extracted using a modified Bligh & Dyer protocol and 
analyzed with an UHPLC-qToF-MS. So far, total lipid extracts (TLEs) are significantly more 
variable and enriched from cored sites containing seep hydrocarbons (ranging from ~300 to 800 
µg TLE/g sed.) relative to that of a hydrocarbon negative site ( ~200–300 µg TLE/g sed.). 
Furthermore, glycosidic saturated and hydroxylated archaeal ether lipids (e.g., 1G-GDGTs, 2G-
OH-GDGTs) likely produced by marine benthic archaea, have been found in both hydrocarbon 
positive and negative piston core sites. Alternatively, only the hydrocarbon positive site contain a 
series of yet unidentified bacterial IPLs. Additional core samples will be analyzed to determine if 
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these trends are robust and if the bacterial IPLs can be identified and associated with seep 
hydrocarbons. 


