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TOC content seismic quantitative prediction of marine-continental
transitional shale stratum: Taking the Daning-Jixian Block in the
Ordos Basin as an example

WU Yong" , WANG Xuxu’, ZHOU Lu', LI Shuxin’, LI Yongzhou® , WU Feng'

1. School of Geoscience and Technology, Southwest Petroleum University, Chengdu 610500, China;
2. Exploration and Development Research Institute, PetroChina Changqing Oilfield Company, Xi’an 710018, China;
3. PetroChina Coalbed Methane Co., Ltd., Beijing 100028, China
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Abstract: [Objective] Marine-continental transitional shale gas is a vital alternative resource for unconventional
oil and gas exploration. Accurately characterizing the spatial distribution of total organic carbon content (TOC) is

¢

vital for predicting shale gas “sweet spots” . [Methods] Due to the absence of an effective relationship between
TOC content and rock elastic parameters in marine-continental transitional shale, conventional TOC content
prediction methods based on elastic parameters, commonly used in marine shale gas evaluations, are difficult to
apply. To overcome this limitation, we propose a waveform indication simulation seismic prediction method driven
by facies control, which is performed after TOC content evaluation through a logging parameter fitting technique.
This approach enables the spatial prediction of TOC content within transitional shale strata. [Results] The marine-
continental transitional shale exhibits features such as thin monolayer thickness, high organic matter content, and
irregular longitudinal distribution. High-frequency waveform simulation based on reservoir characteristic parameters
effectively predicts TOC content in the transitional shale. The inversion results demonstrate relatively high vertical
and horizontal resolutions and show a strong correlation with the TOC content curves obtained from logging
parameter modeling. The coincidence rate reaches 84.4%, effectively reflecting the spatial variation of TOC content
within the shale reservoir. [Conclusion] This method effectively addresses the challenge that the key evaluation
parameter (TOC content) for identifying shale gas “sweet spots” in transitional facies cannot be quantitatively
predicted solely from rock elastic parameters. It provides technical support for the exploration and development of
transitional shale gas.

Key words: Ordos Basin; marine-continental transitional facies; shale gas; total organic carbon (TOC) content;

waveform indication simulation; seismic quantitative prediction
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