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Definition of oil families in sedimentary basins, and inferences about the processes

affecting petroleum composition are commonly made through the integration of bulk

geochemical data such as weight percent sulfur, saturated and aromatic hydrocarbon 13C,

API gravity, and molecular geochemical data from gas chromatography of whole oils and gas

chromatography mass spectrometry analysis of saturated hydrocarbon biomarkers. Although

aromatic hydrocarbons are a significant component in any petroleum, they are underutilized in

evaluating petroleum systems, including basin-scale processes, particularly mixing, affecting

petroleum composition and distribution.

Tetramethylbenzenes (TeMB) and tetramethylnaphthalenes (TeMN) are useful in

evaluating source and relative thermal maturity of petroleum (van Aarssen et al., 1999; Hill et

al., 2004). In our study, TeMB and TeMN analysis of more than 250 Permian Basin oils was

performed to differentiate oil families, evaluate relative thermal maturity, and interpret mixing

processes that affect petroleum composition and distribution demonstrated. Analysis of the

saturated hydrocarbon biomarkers was also performed and multivariate statistical methods

were applied to define oil families (Zumberge, 1987). There is correspondence between oil

families interpreted from TeMB and TeMN and those determined from multivariate statistical

methods (Figure 1). However, the aromatic hydrocarbons provide greater resolution in

evaluating mixing processes and show that some oils classified as family HCA 8 (Figure 1)

from statistical analysis of the bulk and saturated biomarker data are actually mixtures.

TeMB and TeMN also allow for determination of the relative thermal maturity of mixture end

members, providing insight into generation and migration processes.

Aromatic hydrocarbons provide a framework for interpreting source, thermal maturity,

and basin-scale processes that affect petroleum composition and distribution. The application

of TeMB and TeMN to petroleum system and basin-scale process interpretation is

complimentary to the commonly applied bulk and molecular geochemical methods, and

provides greater resolution in many instances.
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Figure 1. Plot of logTeMN (= log (1,3,6,7-TeMN / (1,2,5,6-TeMN + 1,2,3,5-TeMN)) vs.
logTeMB (= log (1,2,3,5-TeMB / 1,2,3,4-TeMB)). Different markers represent oil families

determined from statistical analysis. Correlation lines are plotted as guides only.
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