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Fig.1  Schematic diagram of the main device for the sedimentary simulation experiment
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Table 1 Sedimentary periods of the sedimentary simulation experiment and composition data values
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Table 2 Freshwater/saline data for sedimentary simulation experiment conditions
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Fig.2 Three dimensional model of the bottom shape for the sedimentary simulation experiment
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Fig.3 Slicing scheme (a) and sampling tube (b) for the delta

sedimentary area
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Fig.4 Comparison of organic matter transport under fresh/saline water conditions
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Fig.5 Vertical profile characterization of the delta under freshwater conditions
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Fig.6  Distribution of organic matter thickness under fresh/saline water conditions



1404 DT A=

5434

——— . TOC/%

w
oo

w
~

w
(=}

N
=N

9
¥}

—
oo

=
o

__SUNEEEEEEEEEE

0.2

TOC/%

w
(=3

2
=)

9
o

—
oo

—
~

—
(=}

&
=)

BT[] ——

=
)

B 7 RIEK ST TOC - 1 43 A7
(KM 5 (D) K 4l

Fig.7 Plane distribution of total organic carbon (TOC) under fresh/saline water conditions
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Fig.10  Prediction of TOC distribution and planar distribution characteristics of mudstone

in the main delta of the Yanan depression
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The relationship between TOC of mudstone in the main delta of Yanan Depression and

the distance of terrestrial organic matter transport
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Machine Learning-Based Model for Predicting the Distribution of
Terrestrial Organic Matter in a Marine-Terrestrial Transitional
Environment: From sedimentary simulation experiments to geological
applications

SHAO JunZhe',LI Yang®, WANG Yong’, WU Nan', WEI Wei', LIU Hai’
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Abstract : [Objective] Marine-terrestrial transitional source rocks are the main source rocks in several offshore ba-
sins in China, and their differential distribution characteristics restrict the prediction accuracy of source rocks and
the effectiveness of oil and gas exploration. In addition, the transport and sedimentation process of terrestrial organic
matter determines the quality and distribution of source rocks in a marine-terrestrial transitional environment.
[ Methods ] Using a combination of flume sedimentary simulation and three-dimensional (3D) laser scanning technol-
ogy, the dynamic recording and quantitative characterization of the transport process of terrestrial dispersed organic
matter under different water salinity conditions were conducted using forward modeling. Machine learning algorithms
were used to establish a total organic carbon (TOC) prediction model. [Results] The results show that terrestrial
organic matter in the marine-terrestrial transitional environment is mainly enriched in the delta front and pro-delta. As
the transportation distance increases, the abundance of terrestrial organic matter first increased and then decreased.
Under the influence of salt flocculation, the transportation distance of terrestrial organic matter in the saltwater
environment is closer to the source area, and the sediment thickness is larger. A TOC prediction model was
established under experimental conditions based on three deep learning algorithms and, ultimately, the prediction
model based on random forest algorithm with outlier removal and experience based sedimentary facies assignment as
input features was selected as the optimal model. [Conclusions] The TOC prediction model under experimental
conditions is combined with geological conditions to complete the TOC prediction of source rocks in the Yacheng
Formation of the Yanan depression. The results show that the transportation distance of terrestrial organic matter in
the Yanan Depression can reach 50 km, and the highest degree of organic matter enrichment occurs at a distance of
approximately 31 km from the source area.

Key words: marine-terrestrial transitional environment; terrestrial organic matter; machine learning; sedimentary

simulation; prediction model



