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The low economic margins of resource plays have driven the need for low-cost analytical techniques 
that help operators demonstrate efficient production and quickly identify areas of improvement.  
Reservoir geochemistry techniques, such as production allocation and oil fingerprinting, served this 
purpose in conventional production and have seen rapid growth in unconventional production in 
established resource plays (Jweda et al., 2017).  The underlying geochemical concepts translate to 
unconventional systems, but some technical areas need validation to ensure operators receive reliable 
guidance from these studies.  Correlation of rock extracts to produced fluids is a cornerstone of 
unconventional reservoir geochemistry but the variety of methods used to generate extracts, with a 
particular focus on “light-ends” that are less than C15+, introduces error in the results.  Extraction 
techniques, whether via solvents (e.g. dichloromethane (DCM), carbon disulfide (CS2) & cyclohexane 
(C6H12), etc) or thermal processes, do not mimic geologic processes and all produce extracts that are 
to some extent different from each other. Although some work has been published on this topic 
(Nabbefield, et al., 2010; Kornacki, 2019), given the variety of different methods used across various 
laboratories, more data providing a direct comparison of extraction methods in a controlled 
experiment must be shared so that operators can correctly direct their analytical programs.   
 
Recent work compared the effectiveness of different solvent extraction methods (Barrie et al., 2019). 
This pilot study determined that the best method to preserve the greatest range and abundance of 
gasoline-range peaks was a closed-vial CS2 solvent extraction with no N2 concentration.  This work was 
expanded to include a comparison of rock types from major North American shale plays: Eagle Ford, 
Wolfcamp, and Anadarko Woodford.  All samples in this study were kept in the same cold storage 
conditions and analyzed with two CS2 solvent extraction methods previously shown to provide the 
best hydrocarbon preservation as well as a comparison to a retort thermal extraction process.  
Additionally, all samples are characterized via TOC and pyrolysis to illustrate the varying results from 
different source rock types from successful resource plays. This work will help operators design better 
geochemical analytical programs that are focused on quality preservation and measurement of the 
C15+ portion of the hydrocarbon fingerprint, and therefore, better understanding of the hydrocarbon 
they are producing and how it relates to the host rock. 
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