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ABSTRACT 
 

The middle member of the Eagle Ford formation is a heterogeneous, carbonate-
shale unit that is a focus of unconventional oil and gas exploration in southern Texas.  
Exploration results have been mixed because of the apparent heterogeneity of the mem-
ber.  In this study, the extent of heterogeneities in the Eagle Ford on the “bedding-scale” 
were examined by evaluating changes in organic and inorganic geochemistry.  Samples 
were collected vertically in outcrop covering four non-consecutive parasequences.  These 
samples were analyzed using a Rock Eval 6 Analyzer™ to determine source rock gener-
ative potential and a Niton™ XRF to evaluate inorganic geochemistry to identify chang-
es in paleoredox conditions, paleoproductivity, and clastic influx.  From pyrolysis data, it 
is determined that parasequence 1 potentially displays an increase in source rock poten-
tial, parasequence 2 potentially displays a constant source rock potential, and parase-
quences 3 and 4 potentially display overall decreases in source rock potential during 
deposition.  From the inferred paleoredox conditions, paleoproductivity, and clastic in-
flux, it is determined that parasequence 1 experienced a potential increase in oxygen 
abundance, parasequence 2 experienced a potential decrease in oxygen abundance, and 
parasequences 3 and 4 potentially experienced  increases in oxygen abundance during 
deposition.  It is concluded that geochemical heterogeneities do exist on a bedding scale 
within the parasequences of the middle member of the Eagle Ford.  Additional compre-
hensive sampling and analysis is recommended in the future in order to tie these data to 
subsurface data for economic application. 
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