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Although hydrocarbon generation has been heavily studied in conventional petroleum-forming 
basins, the primary mechanisms responsible for converting the initial inputs of sedimentary 
organic matter into petroleum-forming hydrocarbons is still not fully understood. Intact polar 
lipids (IPLs) are a fundamental component of sedimentary organic matter. IPLs are composed of 
a core lipid chemically bonded to a polar head group. These lipids are constituents of cellular 
membranes. Consequently, IPLs are biomarkers for living and/or very recently deceased 
organisms due to their labile headgroup, which gets hydrolyzed quickly after cell death. IPLs can 
also be taxonomically distinct and useful for reconstruction of organic matter source inputs. The 
polar headgroups of IPLs quickly degrade after the death of a cell and the remaining core lipid 
may become biodegraded. However, a portion of the altered products will likely become bound to 
kerogen or assimilated as inherited bitumen where it may later crack to release petroleum. This 
break down and assimilation may occur at depth over tens to thousands of years depending on 
the geochemical and sedimentological conditions of the depositional environment. However, this 
process occurs naturally and at an accelerated rate in very shallow buried sediments within 
organic-rich, sedimented hydrothermal vent systems. This study will identify and quantify the 
IPLs recovered from a push core transect running from the interior to exterior of the Cathedral 
Hill hydrothermal vent site in the Guaymas Basin, Gulf of California. IPLs will be extracted from 
sediments using a modified Bligh & Dryer protocol and analyzed with an UHPLC-qToF-MS to 
identify the diversity and quantity of living and recently deceased organisms in relation to their 
exposure to high temperature vent fluids (up to 142°C). This study will explore whether the IPLs 
can (1) provide insight into thermal-chemical limits in which IPL structures can be preserved and 
(2) enable the precise sequence of reactions to be monitored that results in their conversion into 
hydrocarbons. This study will also document the reaction pathways leading to the conversion of 
these lipids into petroleum forming hydrocarbons, which may be used as a proxy for the reaction 
mechanism that likely occur in conventional petroleum forming basins. 


