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Abstract The relative lake level is fundamental for constructing the sequence stratigraphy.

However, considering the difficulty of ensuring the location of the lake level and the complexity of
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lacustrine rift basins, using traditional methods to establish the sequence stratigraphy is quite difficult.
Thus, we introduced °trajectory analysis’ in this study. We used well logging, lithological association,
and seismic data to establish sequence stratigraphy of the lower part of the Second Member of Dongying
Formation (corresponding to SQd,) in the western part of Bozhong sag. Prograding sigmoidal clinoforms,
prograding oblique clinoforms, small-scale mouth-shaped reflection, and parallel to sub-parallel reflection
developed in SQd, of Bozhong sag. We interpreted four types of seismic reflection into three sedimentary
systems, including river deltas, sub-lacustrine fans, and lakes. According to the direction of migration
and the shape of shorelines, there are four types of shoreline trajectories identified, which are called
ascending regression with convex-upward curvature (type—1), ascending regression with concave-upward
curvature (type—2), descending regression with convex-upward curvature (type —3) and ascending
transgression with concave-upward curvature ( type —4 ), respectively. These four types of shoreline
trajectories were related to the lowstand systems tract ( LST), highstand systems tract ( HST), falling
stage systems tract (FSST), and transgressive systems tract (TST). Large-scale deltas developed during
the late stage of SQd,. The ascending regression with concave-upward curvature reflects the normal
regression and large-scale deltas with *thick topsets and thick foresets’ developed during this stage. Then,
small-scale sub-lacustrine fans may develop due to gravity. The descending regression with convex-upward
curvature is related to forced regression. During the stage, large-scale deltas with thin topsets and thick
forestes developed. Thus, more sediment was transported into the deep lake, and large-scale sub-lacu-
strine fans were developed. In conclusion, we introduced °trajectory analysis’ to divide an entire third-
order sequence into four systems tracts. Then, we highlighted the importance of forced regression and the
large-scale, rich sand sediment developed during this stage. Additionally, sub-lacustrine fans with
relatively high sand ratios are always associated with rich-sandy deltas. The deltas and sub-lacustrine fans
during the FSST are significant for reservoirs and lithologic traps.

Key words shoreline trajectories, sequence stratigraphy, sedimentary filling process, Bohai Bay
Basin, Paleogene, Dongying Formation
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Fig. 1 Location and well distribution of the western part of Bozhong sag, Bohai Bay Basin
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Fig. 2 Generalized stratigraphic column and sequence stratigraphy of the Paleogene Dongying Formation of Bozhong sag
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Fig. 4 Relationship between shoreline trajectories and sequence stratigraphy of sequence SQd, in Bozhong sag

(seen location in Fig. 1)
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Fig. 5 Typical sedimentary structures and probability cumulative curves of sequence SQd, in Bozhong sag
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Fig. 6 Sequence stratigraphy and sedimentary characteristics of sequence SQd, in Bozhong sag( seen location in Fig. 1)
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Fig. 8 Typical relationship between deltas and sub-lacustrine fans of HST and FSST of sequence SQd, in Bozhong sag

(‘seen location in Fig. 1)



‘(1M K

824 += W ¥

1% 2026 4 4 F

(Gong et al., 2015), TST if#, WL B K E
THEIB AL, 2k ) Bl 28 A B g /)y, fH 3 6] A2
PRI, 48 75 % ) G K AR DR i, (BT 2 i AR
AT, T FE KA K 5 ST AR e ATE ) 4
TR, S L e 5T /N A = A U R A
F R UURO AR . HST JURUREI 4 A8 5 i
EETMEIES, 18R TR YA i X P AH
XFFIE =AU PR e ) AR R, B R R TR
L REUZT M=, R R DU ) A
L HERE AR, 2 T I SR AR Ak 2 LR B
HI 2% UK 38 3l . 18 30 I 20k AR K XA
T G F o FSST IF 3, e 2 1 B30 e e
W 32 o) 9 7 b AR, TR SR = A T B AT )
HWRTARZ , HErBUZ 5 35, JRFUZHX T HST
S, WIE A 2 0 IR B iis 2 = A T &
(Liu et al., 2024), 58 SR ML ) I 1
B, TEE B I Bl 2 BT R B AR Y A

=AY

T #5<10 km

s, IR [ 2 P BRI, B 2T
W) 5 e thom B B, M T TR K 2 RS TR
FRULRLCIEL 95 3 1) o e AR 7 3 20 B34 B 4 o
HH G R A MBI R A (Gong et al., 2015)

6 HSMHREX

TEARRWEFE R, T TR BE R 8, X
TIE AR 5 i 10 B A R 22 S, o DO A3 B4R R
A o SIS MR R Y SQd, ISR, R
FE T S IR A B A BRSO 22 SR 0T ad U
e B R T 22 P e o7 A 2R 3 ) R R AR I
X % m R ET A S, HST ki KA S JE R
PSR LV ARRD & B b e O E R =M, R IR
TR AR, =R ) A A, AETE K
TR 25 PF T el JE i Ty R 04K (R S i 4
KU, WARIEEL 10~ 13 m), {HHA 58 i i K A

B T7 1)

B9 @b MR P SQd, 2 ¢ i AR5 DU selitid #&
Fig. 9 Sequence stratigraphy and sedimentary filling process of sequence SQd, in Bozhong sag
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Table 1 Different quantitative parameters of deltas and sub-lacustrine fans in HST and FSST of sequence SQd, in Bozhong sag
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