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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.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
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Table 3 Optimal model parameters and input features of the three algorithms
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Table 4\ Data for prediction model validation

5 R%/m X ABRR Y AR HE CEAGG el OB R SR TOC/%  TOC_RF/% W% HEHIE/% TOC_SVM (%)  #%/% HERIE/% TOC_ANN/% W %
B 3718.56 2.14 8.82 MRS KA 174 JriiieiE 0.34 0.37 0.0253 92.56 0.44 0.10 70.53 0.40 0.063 5 81.32
B 3733.00 2.14 8.82  MWEIeS KA 174 ZPER 0.65 0.69 0.0434 93.32 0.66 0.01 98.66 1.38 0.7253 -11.58
¢ 3924.50 4.57 9.12 R YN 174 SyUEIIE 0.43 0.18 0.2547 40.77 0.34 0.09 80.05 0.40 0.026 5 93.84
C 3930.00 4.57 9.12 o9 ety 174 ZWFIER 30.97 38.21 7.2413 76.62 31.86 0.89 97.12 33.30 23347 92.46
C 4034.50 4.57 9.12 B A B 174 2R 19.06 13.79 52705 72.35 11.87 7.19 62.28 8.00 11.055 2 42.00
C 4049.50 4.57 9.12 BRI A T, 174 SRURIANES 5.01 5.63 0.6151 87.72 6.03 1.02 79.64 6.97 1.9553 60.97
C 4067.56 4.57 9.12 W7 mi 174 RIS 43.50 54.42 10.919 74.90 43.40 0.10 99.77 63.48 19.975 4 54.08
C 4070.50 4.57 9.12 R Lege) 174 SIS 2.06 2.81 0.748 8 63.65 3.96 1.90 7.96 4.73 2.665 5 29.39
C 4070.60 4.57 9.12 TR & LEya) 174 Jriia)i 6.39 5.83 0.563 8 91.18 6.14 0.25 96.15 7.02 0.6313 90.12
C 4137.50 4.57 9.12 Vet KA 174 ZUPR 1.96 1.52 0.4413 77.48 1.86 0.10 94.88 2.51 0.5458 72.15
D 382097 7.86 12.50 eH KA 1.50  Jriila)i 0.83 0.99 0.156 6 81.13 1.10 0.27 67.52 0.58 02529 69.53
D 3821.30 7.86 12.50 B Lefic) 150 Al 52.10 67.19 15.09 2 71.03 43.86 8.24 84.19 63.73 11.629 2 77.68
D 382220 7.86 1250 BREUEH i 1.50  ARLlalys 6.68 6.14 0.5450 91.84 6.78 0.10 98.50 7.26 0.583 1 91.27
D 3830.12 7.86 12.50 o 3N 1.50  SiimiE 0.18 0.24 0.060 6 66.33 0.28 0.10 44.00 0.40 0.2235 2417
D 3946.86 7.86 12.50 s Kt 150 2R 0.74 1.01 0.269 5 63.58 0.93 0.19 74.28 1.99 1.2499 -68.91
E 4126.00 6.86 9.26 TR & LEya) 170 Jriiia)i 6.54 6.36 0.1802 97.24 6.64 0.10 98.47 9.84 3.3043 49.48
E 4126.99 6.86 9.26 eH KA 170 Jriiia)is 1.62 1.37 0.2454 84.85 1.47 0.15 90.94 1.59 0.0316 98.05
E 4127.00 6.86 9.26 R Legce) 170 S¥la s 4.23 452 0.286 1 93.24 437 0.14 96.69 5.72 1.489 8 64.78
F 39 70.02 9.00 13.24 W= LEya) 140 Jriila)is 4521 56.01 10.7970  76.12 46.91 1.70 96.23 65.57 20.361 1 54.96
F 399745 4.57 9.12 B Lefic) 174 ZWFIR 28.16 38.27 101050  64.11 32.52 4.36 84.51 33.68 5.5200 80.40
F 3807.60 9.00 13.24 o K 140 SrUIa S 0.79 1.00 0.206 6 73.85 1.29 0.50 36.54 0.63 0.164 0 79.24
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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
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Abstract: [Objective] Marine-terrestrial transitional source rocks are the main source rocks in several offshore
basins 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 technology, 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, thé abundance of terrestrial organic matter
first increased and then decreased. Under the influence of salt flocculation theitransportation 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. [Conclusion] 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 tfansitional environment; terrestrial organic matter; machine learning; sedimentary

simulation; prediction model
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