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Abstract 

Artificial thermal maturation of rock samples by open-system pyrolysis is the most widely accepted method to evaluate the hydrocarbon 

content and the petroleum generation potential of source rocks in oil and gas exploration. Traditional pyrolysis methods (e.g. Rock-Eval 

Basic/Bulk-Rock®) were developed to evaluate conventional petroleum systems where the source and reservoir rocks are not the same. In 

contrast, for self-contained source-reservoir rocks in unconventional petroleum systems, it has been demonstrated that classical pyrolysis 

methods underestimate the amount of retained hydrocarbons (free or sorbed). To solve this issue, the Shale Play® method was recently 

proposed by IFPEN (France). In this method, a new programmed ramp of temperature during both thermovaporization and pyrolysis stages is 

set to better quantify the amount of producible hydrocarbon. This new program provides three main parameters: a) the Sh0 peak, that 

corresponds to the available free and sorbed low-to-medium molecular weight aliphatic and aromatic hydrocarbons (20); b) the Sh1, that 

corresponds to the medium and high-molecular weight hydrocarbons (30 aromatics and saturates); and c) the Sh2 peak, that represents the 

hydrocarbons released by cracking of sedimentary organic matter. In this work, we compared Rock-Eval pyrolysis results obtained using both 

the Basic/Bulk-Rock® and the Shale Play® methods. Twelve core samples from Well #1 and Well #2 drilled in the Eagle Ford Shale Play at 

Gonzales and La Salle counties (Texas) respectively were investigated. We detected that part of the low to medium-molecular weight 

hydrocarbon (S1 peak) is lost during the Basic/Bulk-Rock® method because the thermovaporization step starts at 300°C. In contrast, the Shale 

Play® method showed a more accurate quantification of low to high-molecular weight thermovaporized hydrocarbons (Sh0 and Sh1 peaks) 

because of the new temperature settings, where the starting temperature is 100°C. The increase in hydrocarbon quantification per rock sample 

with the Shale Play® method ranges between 17.4-40.6 %, averaging 25.7 %. Based on these results, the Shale Play® method allows an 

improved recovery of hydrocarbons still present in source rocks. The oil crossover effect and potential productive intervals were mainly 

identified in core samples from the Lower Eagle Ford member. We demonstrated that this method is more adapted to identify potential 

producing targets in unconventional shale resource systems. 
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Initial sample Basic/Bulk-Rock temperature program
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More details available in Espitalié et al. (1986), Lafargue et al. (1998) & Behar et al. (2001).

More details available in Romero-Sarmiento et al. (2015; 2016) & Patent 14/55.009 (2014).
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Key Points

Motivation

• New pyrolysis method proposed for evaluation of hydrocarbon content 
in unconventional shale plays

• Twelve core samples from the Eagle Ford Shale Play were analyzed 
with the Basic/Bulk-Rock® and Shale Play® methods

• Better quantification of low to high-molecular weight thermovaporized 
hydrocarbons (Sh0 and Sh1 peaks) with Shale Play® method

1The University of Texas at Austin, Institute for Geophysics, 2IFP Energies Nouvelles (IFPEN), Direction Geosciences
Contact: sramiro@utexas.edu; maria-fernanda.romero-sarmiento@ifpen.fr 

Study Area

1) Classical pyrolysis methods underestimate the amount of retained 
hydrocarbons (free or sorbed)

2) Compare Rock-Eval pyrolysis results using both the 
Basic/Bulk-Rock® and the Shale Play® methods 

3) Identify potential productive intervals in the lower and upper Eagle 
Ford Shale members

 The Eagle Ford Shale is the largest producing formation in the Gulf Coast region, 
South Texas. As of March 2017, oil and natural gas production surpassed 1.1 
MMBOPD and 5.8 BCFPD respectively. These numbers make the Eagle Ford Region 
the second largest shale and tight oil producing region in the US, behind the Permian 
Region (2.3 MMBOPD) (EIA, 2017). 

#1

#2

Eagle Ford Shale reagion in West Texas. The wells are located in Gonzales 
(Well #1) and La Salle (Well #2) counties. 

Stratigraphic column for the Upper  
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Ternary diagram and chart showing mineralogy of 
analyzed core samples. Data was obtained from 
X-Ray Diffraction (XRD).
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