Al and Machine Learning in the Identification of Geochemical Variability and
Geogenic Carbon: A Case Study of the Barnett Shale Formation
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Introduction

The Barnett Shale formation in the Fort Worth Basin has been a substantial producer of oil and gas energy resources. The Barnett Shale serves as an ideal testing ground for innovative approaches to subsurface
analysis, offering both abundant production history and a wealth of existing data. This study integrates experimental thermal analysis methods with AI-driven workflows to rapidly process and interpret large
volumes of geochemical data. We aim to identify and evaluate geochemical variability and the distribution, content, and quality of geogenic carbon with depth across key stratigraphic intervals. Expanding
subsurface applications of AI-machine learning and developing refined geochemical methodology are central to understanding the scalability of resource assessments and underscores the broader potential of these
emerging analytical tools in energy exploration.
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This study demonstrates the effectiveness of Al-driven methods for analyzing large Barnett Shale datasets. By integrating rapid thermal analysis techniques, we can efficiently
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capture and assess geochemical variability, providing insights into geogenic carbon content and quality. These advanced approaches offer a powerful tool for enhancing our
understanding of subsurface characteristics and optimizing resource evaluation.
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