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Prediction model of TOC contents in source rocks
with different salinity degrees based on Support Vector Machine (SVM)

CHU Yongzhi'?, LIU Chenglin'*, TAI Wanxue'**, YANG Hong'*

1. State Key Laboratory of Petroleum Resources and Prospecting, China University of Petroleum (Beijing) , Beijing 102249, China;
2. College of Geosciences, China University of Petroleum ( Beijing) , Beijing 102249, China

Abstract: The total organic carbon (TOC) content is an important parameter for the evaluation of abundance of
organic matter in source rocks, and its predicting accuracy is of great significance to oil and gas exploration and
development. At present, TOC prediction is mainly based on statistical analysis methods such as AlogR method
and multiple regression analysis, problems such as weak generalization ability and strong subjectivity exist. The
introduction of machine learning methods can effectively solve these problems of instability, nonlinearity, and
high complexity. However, current research remains at the level of method comparison and selection with no
indepth analysis of good models and their applicability. In this paper, a Support Vector Machine (SVM) model
with better application effects was used to predict TOC contents of source rocks with different salinity degrees. As
source rocks of freshwater lacustrine facies, the Paleogene Dongying Formation in the Bozhong Sag of Bohai Bay
Basin and Paleogene source rocks in the Shizigou area of the western Qaidam Basin as saline lacustrine facies
source rocks were selected to test and compare the effectiveness of the model. Through correlation analysis and
XGBoost feature importance analysis, the logging sonic differential time (DT) , volume density (DEN) , sponta-
neous potential (SP), Gamma ray ( GR) and depth were selected as the input layer, while the TOC was used as
the output layer to establish a TOC prediction model based on SVM. Results show a strong generalization ability

when applied to different sedimentary environments. It can adapt to the geological characteristics of different regions.
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The sensitivity of logging curves to the abundance of organic matter in source rocks varies in different sedimentary

environments, which makes the model more relevant when applying to the fresh water lacustrine facies area in the

Bohai Bay Basin.
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Fig.1 Tectonic location and stratigraphic division of Cenozoic, Bozhong Sag, Bohai Bay Basin
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Fig.2  Distribution of Cenozioc in Shizigou anticline and its tectonic location, Qaidam Basin
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Fig.3 Measured TOC contents and logging parameters of samples

from Bozhong Sag of Bohai Bay Basin and Shizigou area of Qaidam Basin
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Table 1 Comparison of forecasting effects of
different core functions applied on source rock
samples from Bozhong Sag, Bohai Bay Basin
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Fig.4 Correlations of measured and predicted TOC contents of samples from Bozhong Sag

of Bohai Bay Basin and Shizigou area of Qaidam Basin
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