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Conventional petroleum-producing systems often involve multiple sources of sedimentary 
organic matter. As such, it is difficult to resolve how each input contributes to the characteristics 
of the resulting oil. To elucidate these differences, we are examining the accelerated petroleum 
production that naturally occurs in sedimented, deep-sea hydrothermal vent sites, at Cathedral 
Hill hydrothermal vent site in Guaymas Basin, Gulf of California. In this area, high temperature 
vent fluids (up to 350°C) rapidly pyrolyzes organic-rich sediments on the ocean floor. This 
produces hydrothermal petroleum at accelerated rates of thousands to tens of thousands of years 
as opposed to the millions of years required for generation in conventional oil producing basins. 
We propose that these hydrothermally accelerated petroleum-producing pathways and associated 
products are comparable to those in conventional systems. Therefore, this project explores how 
mixed-sources of organic matter are differentially transformed into petroleum forming 
hydrocarbons by holistically tracking all of the gas chromatographically amenable compounds in 
a push-core transect from at Cathedral Hill. This site is an active complex of white smokers that 
receives high inputs of organic matter from overlying surface waters and via runoff from the 
surrounding continent. Collectively, this results in a rapid sedimentation rate, which produces 
near uniform compositions of sedimentary organic matter. This study is examining the petroleum 
forming processes and the factors controlling the molecular compositions of hydrothermally 
generated oils. The results may provide insight into the role that water and inorganic minerals 
play as reactants/ catalysts during hydrothermal petroleum generation. Furthermore, this study 
may aid in the characterization of hydrocarbon finger prints associated with microbial activity in 
shallow sediments and may lead to the discovery of novel biomarkers useful in petroleum 
exploration by improving oil fingerprinting and paleoenvironmental reconstruction techniques. 
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