"Torturing' Crude Oils (Until They Confess)
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Abstract

Continuing research has clarified the tectono-structural history of the Atlantic conjugate margins. This includes the creation and segmentation
of source rock depocenters. Since crude oils possess biological clues to their genetic history and evolution from source to trap and beyond, a
large (> 1700 oils), non-exclusive geochemical database was assembled. Using a multi-parameter approach, compositionally distinct oil types
or families can be recognized. Outliers with unique chemistries (e.g., Paleozoic source) or oils that experienced advanced maturity or extensive
biodegradation, resulting in compromised biomarker distributions were excluded. Key geochemical indicators of source-rock paleo-
environments and age developed in the South Atlantic Margin (Mello, et al., 1988; Schiefelbein et al., 1999, 2001, 2017) were then used to
assign source ages that correspond to paleogeographic reconstructions of the South Atlantic conjugate margins associated with five
sedimentary mega-sequences: Continental, Transitional/Evaporitic, Carbonate Platform, Marine Transgressive and Marine Regressive with
corresponding source rock depocenters. Within the Eastern Brazilian Rift Systems (EBRIS), these depocenters, as formed and segmented,
correspond to Syn Rift I (Upper Jurassic), Syn Rift 11 (Neocomian), Syn Rift Il (Barremian), Transitional/Evaporitic (Aptian) and Shallow
Carbonate Platforms (Albian) (Chang et al., 1992). While present around the conjugate margins, these source types are supplemented locally by
volumetrically dominant Upper Cretaceous Marine and Tertiary Deltaic intervals. The strongest genetic conjugate relationships are observed
between oils from central Brazil and the West Africa Salt Basin that originated from Barremian (Lower Rift/SynRift 1) source rocks deposited
in deep, freshwater lacustrine environments. Lacustrine oils in general showed strong correlations of age and location between conjugate salt
basins although Great Campos (Southeast Brazil/Syn Rift 111) oils stand apart with a unique chemistry. Oils derived from
Transitional/Evaporitic source rocks are limited to offshore northeast Brazil (Sergipe-Potiguar-Ceara). Most crude oils examined from the
Niger Delta have unique chemistries (abundant oleanane) associated with an origin from source rocks influenced by higher land plants
(angiosperms; Tertiary Deltaic). Marine oils often demonstrate age correlations related to global ocean anoxic events, independent of conjugate
structuration. Several oils from Foz do Amazonas and Para Maranhao have chemistries that are unique relative to oils from all other Brazilian
basins, but oils with similar chemistries can be identified when the sample coverage is expanded. Within the limited context of South America
these Foz/Para oils are compositionally similar to oils from Suriname/Guyana to the west and Austral/Malvinas basins to the extreme south.
When coverage is expanded to include the entire South Atlantic margin these oils are broadly similar to oils from offshore Gabon, Angola and
the Kwanza Basin but have the strongest affinity to many oils from the conjugate Equatorial Margin (Cote d'lvoire) where at least two different
sources are active.



