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Abstract: Due to the untypical features and comparatively smaller scale, previous studies on gravity flow
deposits in shallow marine shelf areas are mostly limited to simple descriptions, so the understanding of their
sedimentary characteristics and genesis mechanisms is not sufficient, and the main controlling factors and
mechanisms affecting their development are not known. In this paper, the gravity flow deposits of the Shasan-
Shasi section in Chexi Depression, Bohai Bay Basin have been studied, the palaecoenvironmental conditions
and depositional patterns affecting the developmental characteristics of gravity currents in the Shasan-Shasan

section of the Chexi Depression has been analyzed, and geological significance has been further discussed.
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The palaeoclimate index C and the Fe/Mn index of the Shasan-Shasi section sediments in Chexi Depression
indicate that during the sedimentation period of Shasi section the climate has been dry, and slightly more
humid during the sedimentation period of the Shasan section, mainly semihumid to humid. The Sr/Ba index
indicates that the Shasi section sediments has been deposited in a brackish water environment, while the
Shasan section sediments has been deposited in a fresh-brackish water environment. Based on the sediment
distribution pattern and the sedimentary structural characteristics in the study area, it could be calculated that
the average maximum paleowater depths of the Shasan and Shasi section would be 60.07 m and 20.32 m,
respectively. Based on the characteristics of the core samples of the Shasan-Shasi section in Chexi
Depression, combined with the sedimentary environment and topography study in the area, it can be deduced

that the Shasan section has developed slump deposits, sediment flow deposits, turbidity currents deposits,

while the Shasi section has developed mudstone flow deposits.
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Fig. 1 Geographical location map of the Chexi area in Bohai Bay Basin (a) and structural map of Chexi area (b)
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Table 1 Major elements content (%) and related parameters of sandstones in the oil formation group of

the Shasan-Shasi section of the Chexi Depression

= At ALO; Fe,0, K,O MgO Na,O MnO K,0/Na,0
Cl1 Fe 3.56 1.62 0.74 0.23 0.61 0.03 1.21
C26 (F= 233 1.13 0.55 0.21 0.44 0.28 1.25
C147 gl 2.57 0.95 0.45 0.21 0.51 0.34 0.88
M2 wE 4.95 2.46 1.23 0.32 0.86 0.01 1.43
M76 b 1.75 6.14 3.11 1.32 0.25 0.20 12.44
M88 b 6 3.6 1.67 0.63 1.41 0.03 1.18
M141 Hz A 7.79 4.04 1.56 0.71 1.6 0.02 0.98
M156 = 439 5.16 1.9 0.59 0.88 0.06 2.16
Ql12 iF= 8.01 2.99 0.94 0.46 1.3 0.03 0.72
Y96 b 7.02 6.63 2.62 0.86 1.71 0.03 1.53
Y123 b 4.64 1.64 0.52 0.23 1.36 0.03 0.38
Y254 Hz s 4.79 3.32 1.25 0.5 12 0.05 1.04
FHIE 4.82 3.13 1.40 0.44 0.78 0.10 2.12
ucc 15.2 5.0 3.4 22 3.9 0.08 0.87

HF: UCCH ST e F R, i PREE (2007), 2[R

Fx2 FEEERDVE-DHUEDERETESE (X107
Table 2 Trace element content (x10°°) of sandstones from the Shasan-Shasi section of the Chexi Depression
5 Atk \% Cr Co Ni Sr Ba Zn
CX-4 EPRIRES 44.22 119.2 6.67 14.53 91.76 225.7 75.4
C10 b 30.79 123.4 5.42 11.17 348.6 131.1 105.1
26 i 30.31 135.04 439 9.23 237.6 116 65.3
M133 gl 62.8 126.35 12.24 23.86 156 256 71.5
M156 W 62.44 131.5 4.89 6.78 326 212 63.2
M171 W 56.25 126.63 12.6 17.82 151.7 229.2 78.1
M236 W 76.94 116.5 12.74 21.66 170.4 188.1 77.3
M246 W 48.59 125.43 16.06 16.57 152.2 345.9 62.0
Q94 F= 80.48 124.34 8.56 25.72 230 1172 61.4
Y96 e 82.83 106.76 183 41.11 231.1 438.4 104.8
Y174 W 50.11 128.44 476 14.92 180.1 692.2 178.5
Y223 F= 45.82 144.26 9.18 20.49 329.9 220.2 181.2
FIE 56.43 125.65 9.91 19.39 207.14 340.09 94.15
uccC 60.00 35.00 10.00 20.00 350.00 550.00 71.00
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Fig. 2 Variation of major and trace elements with depth in the Shasan-Shasi section of Che 271 wells
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Fig. 3 Element ratio profile for the Shasan-Shasi subsection
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Table 4 Corresponding water depths for

different lithologies
wiE K (m)
Wkt e 1~10
b e, 5~20
W (e s >20
A >50

1 PEK A AT RE) T (2003) 182k

AR EAE R e BT o B E A8, 20l % 1 D
R Wbk . JEBUR D A . W (e s FIm ol
MG B IR A ST EA e U = Bl R KR
54.7 m, VoI BLR K K TR 25.8 m.

(2) DUk i

(I MERIR AU RN RS LRI AL ARSIV RS RUIRIEPI
RN BOK S s A e 5) 0 AR HE)
RH WK 5 AR, b T K X A
A1 32K R R e, H R EOR AT R B
FRIISEEE)Z B 5), AR TR B DOK X
A, AT EOK I T, ZK B 1 S e s, B
A Z WK R, AT PSS R E, A
AT A K2 B & T (LD, 2016) 6

T = BOKFJZ B R B HUE Y 100 m, 7

x5 TEIMRMEIT KT
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Table 7 Whole-rock mineral analysed fraction contents in different types of samples

from the Chexi Depression ( wy/% )
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