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Abstract: As a Cenozoic intracontinental rift basin superimposed on the Paleozoic North China Craton
depression, the Bohai Bay Basin is located at the junction center of three major tectonic domains, where its
hydrocarbon potential is closely related to the crustal structure. Based on the gravity data of the Bohai Bay
Basin, this study systematically analyzed the basin's fault system, basement characteristics, and Moho
discontinuity distribution, and quantitatively evaluated the oil and gas enrichment potential of 59 sags using
Principal Component Analysis (PCA). The results show that the basin's faults are characterized by
multi-directional development, hierarchical control, and deep-shallow coupling, with their formation
synergistically driven by the dual dynamic sources of "mantle thermal extension and plate boundary strike-slip
movement". The Moho discontinuity exhibits a significant mirror response relationship with the basement: the
average depth of the Moho in the marine area (33.5 km) is significantly shallower than that in the continental
area (42.1 km), and the crystalline crust thickness shows a spatial differentiation feature of "thicker in the
continental area (36.7 km) and thinner in the marine area (25.3 km)". As the core area of mantle uplift and
crustal stretching-thinning in the basin, the Bozhong Sag achieved a comprehensive score of 1.00 for oil and
gas enrichment potential, ranking first among all sags. According to the comprehensive enrichment score, the
59 sags were classified into four types of exploration targets. Among them, Type I-III sags (including 27 sags
such as Bozhong, Dongying, Raoyang, and Huimin) are favorable for oil and gas exploration, while Type IV
sags (32 sags) have low exploration value due to weak deep tectonic activity and limited reservoir-forming
conditions. The findings of this study not only reveal the correlation mechanism between deep crustal structure
and oil-gas enrichment in the Bohai Bay Basin but also provide important deep geological basis and technical
support for the precise exploration of oil and gas resources in this basin and similar intracontinental rift basins
worldwide.
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2 RS S T o AR AL

21 HAEHEE

B W B R IE N E ) B
SGG-UGM-2 (Liang et al.,2020) , Ji[E Ny 112°E
—126°E. 34°N—43°N, Z[Al53#E%N 5'x5',

HEIEATIR =17 (B 2) iy ath (i 5 i)
W R IE B AE-45~20mGal 2 MR, A
JEI I DX I 7 53 ST, DORAT IR RS X, g

AR X . T ARMERIX . B R B XR8P
X G, H R B B e A P ) R R A
IRl UREIE” PORMIE, RSET AP RAR RS



114°E 116°E 118°E

-70 -50 -30 -10 10 30

/) R /mGal
50 70 90 110 130

B 2 )T M S SR AT AR ) R
Fig.2 Bouguer Gravity Anomalies in the Bohai Bay Basin and Its Adjacent Areas

VEFG T R R ) S AR RO, RO
H b FE S BB ELZE S, M T ) O R Y
Mo, AT e R IR T R A X, R
WP SRR K,
2.2 B AT RARRE

S A A TR e R R AR, R RE
ST (1 S R A IR X A A X
ZLUR R IO O 5 e R BR . AREUE A
HO VR B S B DIAROG, AR 1B A
B ERACEEHIER (=105, 20100 .LAK
MW7 2L 2 L i Tk % T ROBIL 1) 55 07 THTIEAT RG24

Br.

221  WIRZIESHEE 0 I i
At A% = ) 7 AT A — L EUKF 3 %0 (THDR) 4t
H, DL THDR HAEE LR SO E AR WA B i
Pz B ER RS (8] 3a) AT ERR 45 2R
R AT 1L W 2R R s i 2 A 42 T 1 V28
WAE R CHEMIR, —HICFERM R A AR eI
Ft, T 7 HMNE FRMER RSN, SRR
JEE—HRHBIR 22— 1L W SR AR A A JE T A
HOREEZAER, TR R I G NW ] W
YU SRF 2 b e 3 S R R R A TR P A Lk R



.
200 km ?N

'{g;‘ s

7=k
7

: F4: 22135
\ o=t F5: i
F6: 9k % O-3E %

B 3 e 7 T 2R ) 4

o
----

=t 11
[ ] zawn
L EEEE

<)
1
ach

Fig.3 Fault Identification Results of the Bohai Bay Basin
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