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Surface and deep sea temperatures from late Paleocene to early Eocene until the Early Eocene climatic Optimum
increased by 5 - 10˚C. This change was associated with a negative δ13C trend which implies major changes in
global carbon cycling and enrichment of surface systems in isotopically light carbon. The degree of change in
sedimentary δ13C requires emission of >10,000 gigatonnes of isotopically light carbon into the ocean.

We reveal a relationship between global warming and increased petroleum generation in sedimentary basins op-
erating on 100 kyr to Myr time scales that may explain the observed isotope shift. We use TEX86-based surface
temperature data1 to predict how change in surface temperature influences the temperature evolution and resultant
petroleum generation in four southwest Pacific sedimentary basins. Models predict an up to 50% increase in oil and
gas expulsion rates in response to the increase in temperatures from late Paleocene to early Eocene in the region.
Such an increase in petroleum generation would have significantly increased leakage of light hydrocarbons and oil
degeneration products into surface systems.

We propose that our modelling results are representative of a large number of sedimentary basins world-wide and
that early Eocene warming has led to a synchronization of periods of maximum petroleum generation and enhanced
generation in otherwise unproductive basins through extension of the volume of source rock within the oil and gas
window. Extrapolating our modelling results to hundreds of sedimentary basins worldwide suggests that globally
increased leakage could have led to the release of an amount of CH4, CO2 and light petroleum components into
surface systems compatible with the observed changes in δ13C. We further suggest that this is a significant feedback
effect, enhancing early Eocene climate warming.
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