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Abstract: The delta-shallow sea sedimentary system has attracted the attention of many scholars due to its combi-
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nation of terrestrial organic matter and marine organic matter. In recent years, oil and gas exploration practices in
the South China Sea have shown that terrigenous marine mudstone of Yacheng Formation is one of the important
sources of oil and gas generation. The source rocks are buried deep and there are few existing wells, which greatly
limits the research and exploration progress of source rocks in this area. In order to study the deposition and distri-
bution of argillaceous sediments, based on the geological background of Yacheng Formation in Yannan Sag,
Qiongdongnan Basin, a sedimentary simulation experiment was designed to observe the sedimentary process, and
the sedimentary bodies were sampled to determine the particle size composition of the samples. Combined with
qualitative observation and quantitative comparison, the sedimentary law of argillaceous sediments in delta shallow
sea sedimentary system was explored, and the dominant development position of terrestrial marine source rocks
was revealed. The results show that from the provenance to the shallow sea, the argillaceous content of sediments
increases as a whole. At the delta front slope, the argillaceous content increases suddenly due to the sudden drop
of hydrodynamic conditions, but the total amount of the sediments increases first and then decreases, which makes
the total amount of the argillaceous sediments decrease to the deep water. The delta front slope-shallow sea sedimen-
tary area is the dominant area for the development of terrestrial marine source rocks, and argillaceous sediments
can also be developed in the low-lying and weak hydrodynamic parts of the delta sedimentary body. The increase
of terrain slope is conducive to the transportation of argillaceous sediments to the deep-water area. The delta front-
shallow sea area is the main part of argillaceous sediment accumulation, that is, the nearshore area near the sea
basin, which provides an important basis and guidance for the prediction of the dominant development parts of con-
tinental marine source rocks in the deep-water area of Qiongdongnan Basin.

Key words: delta-shallow sea sedimentary system; terrestrial marine source rock; argillaceous sediment; sedi-
mentary simulation experiment; dominant development area; Qiongdongnan Basin
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Fig. 1 Regional tectonic unit division and stratigraphic column of Qiongdongnan Basin
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Table 1 Grain size of drilling sediments in Yanan Sag, Qiongdongnan Basin %
4 e(VefT) eCBEb) o(4iH>) e(H11h) eCHLED) o(BRA)
(<0.004 mm) (0.004~0.063 mm)  (0.063~0.250 mm)  (0.250~0.500 mm)  (0.500~2.000 mm)  (>2.000 mm)
(1.94~17.61)/ (1.23~34.14)/ (5.52~68.62)/ (3.47~41.34)/ (0.05~66.48)/ (0~41.48)/
6.49(33) 9.63(33) 25.36(33) 17.87(33) 32.78(33) 8.02(33)
3 (2.02~14.85)/ (1.23~23.71)/ (7.44~57.92)/ (3.47~30.07)/ (0.05~48.97)/ (0~29.10)/
7.79(9) 11.75(9) 32.91(9) 16.27(9) 24.47(9) 6.81(9)
s (0.91~3.62)/ (4.12~19.65)/ (13.67~43.01)/ (12.36~35.86)/ (10.48~49.39)/ (0.14~14.74)/
1.88(15) 9.84(15) 22.01(15) 24.34(15) 35.73(15) 6.15(15)
v (6.80~21.70)/ (15.20~46.30)/ (16.60~39.10)/ (1.20~40.20)/ (0~32.20)/ (0~1.40)/
14.20(14) 29.67(14) 29.64(14) 17.19(14) 9.11(14) 0.19(14)
(0.91~21.70)/ (1.23~46.30)/ (5.52~68.62)/ (1.20~41.34)/ (0~66.48)/ (0~41.48)/
T
7.20(71) 13.89(71) 26.45(71) 18.90(71) 27.68(71) 5.93(71)
1 :(1.94~17.61)/6.49(33) 7w e/ M ~ e KA AEFIE (RE S EUA)
*2 LTS
Table 2 Experimental parameters
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W [ iy b
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Fig. 4 Distribution profile of argillaceous sediments in sedimentary simulation experiment
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Table 3 Proportion of components with different particle sizes %
e(JRFR) e(HRD) o(4) e(HhEp) e(CHIRY) o(BRA)
SL PIRRIX DI (0.004~ (0.063~ (0.250~ (0.500~
(<0.004mm) e i) 0.250 mm) 0.500 mm) 2000 mm) > 2:000mm)
- s L (0~14.07)/ (0~40.27)/  (10.85~68.59)/ (11.01~57.91)/ (0.17~42.65)/ (0~9.73)/
T SRR 2R o) 6.26(32) 35.80(32) 41.02(32) 14.22(32) 1.08(32)
5531 (0~0.35)/ (0~16.16)/  (4.97~62.88)/ (16.96~53.64)/ (3.68~61.32)/  (0~15.59)/
’ 0.02 (28) 2.80(28) 27.55(28) 37.78(28) 27.90(28) 3.95(28)
5541 (0~0.25)/ (0~10.30)/  (2.71~41.91)/ (1529~56.98)/ (6.82~66.05)/  (0~15.92)/
. 0.03(29) 2.69(29) 19.43(29) 42.30(29) 32.88(29) 2.67(29)
e s (0~62.61)/  (1.49~49.15)/ (1.89~39.55)/  (0~24.29)/ (0~27.06)/ (0~24.67)/
i = SR H— it 43.87(50) 41.17(50) 6.72(50) 2.53(50) 425(50) 1.46(50)
- L N (0~033)/  (1.35~1591)/ (21.57~49.92)/ (27.88~53.61)/ (3.55~33.26)/  (0~4.86)/
SEI 2 =AU —RTZ :
JH2 SRR 2R 0 00 6.42(20) 38.30(20) 44.30(20) 10.63(20) 0.34(20)
5531 (0~1.83)/  (1.19~43.31)/ (10.14~50.53)/ (8.51~49.72)/ (0.52~55.42)/  (0~11.72)/
. 0.14(21) 10.04(21) 28.49(21) 38.23(21) 21.06(21) 2.04(21)
5541 (0~0.45)/ (0~13.22)/  (229~4256)/ (8.37~56.54)/ (6.80~67.39)/  (0~26.61)/
. 0.06(15) 3.88(15) 13.23(15) 33.87(15) 40.85(15) 8.10(15)
B g b (19.86~4.03)/ (2531~56.91)/ (0.67~15.88)/  (0~5.79)/ (0~5.37)/ (0~0.67)/
i = S H— it 50.68(15) 41.87(15) 452(15) 1.49(15) 1.35(15) 0.09(15)

12 (1.94~17.61)/6.49(33) Fm (Fe/IMA ~ Fe K AH) AEAE CBE S EUAS)
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Fig. 8 Determination of boundary particle size of suspended particles and its relationship with transport distance
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Fig. 9 Relationships of transportation distance with sedimentary thickness and argillaceous content
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