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Fig.1 Structure and assemblage of source, reservoir, and cap in the Mid-Huanghekou Sag

UL T B L S P B0

=

B WUAREAE:, 15 Sl 18] 1T ) 5ik 82 B R Iy 2R 47 il
T U REE | R MU, ARG 2l i ) Al
SR R BT 200 — IR 3E . IR = by
2L 2) 0 — % Wby 22 w1 ITaR i 3, 7e8



%38 5 1114

T, S SRR M T 1 [T Hp R A K XTI AR U AR P A 75

AR A B R P s sl R, — ORI X A
M1 W2, 4 il 2 1MT e )T A 7, LRI AT B
R SEfRPEIE SR, BUEE I R NUHT AR )2 S
TA TR A R RS I IR BT 2L, S TR = 1)
WIZIBRARME T RUFr R Sl iE . R Aty
AT ZERIIT AT 3, 1k T 28 s U 22, AT
— T BT SRR, 5 ShERBU N  HUA T
RSN, (EA P T8 R P T R 1) i R 1 A
A, EERTIEERNTR. =R T2
TR B BN, B R A0 AR | R
Wit 2, SN TR e — R AR A R
B M e e 2 rp AR AOR DIt Lz S A
T — T 1 S Rz Sl AR HIJE )8 NNE-NE [
V178 ES KA NEE—E EW [ WiZd, Al i
H BT SN RsKAER T IE EW [ W2 FRAE 31,

I BT ()7 U W24 UR 4= EW (i) BF 2L, EW [i) 24
Pt 25 11 B Y S, Aok EC T “R T IL R 0 EER 2
™ AT L e B ST X W 2B 25 A 45
IEWE, ket iRt Fis Y . B0
(G2 Y7 ) . BBt (n He, H2-1 5
H3-1) 24 TERIIKIN 1 B e IR TR 2 2% e A )
AL STATHE S 14 IE WL, T BB R 2 45 2t
AA I WI-1 5 Ws) &l FHkEM i 2 sk 2
SR R 2 £ L DRT I 1 I M 22 125 . 0 b 2
(g 24k A7 20 “Y” A (4 D1-1 5 D2) 2 h £ F
DA 5 i L2 0990 0K — 00 R T T 5 B T 1, 2
TR EEET W R0 5.0 32 B2y (4
H1-6. H2-4 5 H5) 42 2 4588 2 2R i) A B 1) a7 2
Y7 RIS AT, K R rR s

P |
%3 i \
"/ | N N
‘ "N ;
N
. \.
™
N - Z 0 5 km N\
\\1 H:]__.‘." e -’\\1 —
// _,-'/. —
A y
S _
FIRAUR  WHLHALR TR BiEAlE
= -
—RWIR R SR Rk M e UE

2 &AM HE R AR R AR X 5 B

Fig.2 Fault classification in the Guantao Formation of mid-Huanghekou Sag

3 W st A KA

3.1 WA

F R, LT 2005 B v 3 A A AR B
W, VR WIEE ShER Y A KRR R
FEUT 1 J I ST SR 1 LA, e
2 ) ol 0 o 0 P 5 ) o T ) e 2
AR, [, AR REAR 2 X4 1 1 0 0% B B . 7K
P SRR AT — M TR T L4 5 R S R
2, {ELAR [ M 5 39 U AR [, DR ol 9 2 0

AN REAR e i Sz 57 A ) 4t 5 EsF S8 DRy 255 23 5 12 114 72
o 20 Bl A R AR 7RI — DU 45 1
JZE Bt % 22 55 RE R TCRR IR 8] 69 PO AL, 77 v 22 0 4
fift B S IAT T AR, DRI, DRI 2R S A ik fig
i YR ff i S IV A — [ P S A b 2 1Y 1 Bl
E‘ETEMO

ARSCHRIE 1 g F MR LB Y 26 2%
WL, LR BB 256 m, G- 2R 2k & 2 S o
JZ IS TR], ) s TR 40 06 28 R AT It TR ik
THE AN R ORR RT3 B W 206 sl (1 3) . &
PR L, S TR e T 2R S A B S 5
PR (RRFAE, V0T 2E 90 AR5 i D R Bl



76 Marine Geology Frontiers ML T 2022 4E 11 H
40 20 |
Nm & 20 T T iy il Mm 10 1 Y3 Y TP
2 40 2 20 |
Ngizol i . Ngilol
80y 50
B 40 : = 10
Bd 5 L LT Gy, Bdag 1 TR |
5280 1L )= ;‘8|
40 2
E; [ RTINS [ Ll b IR
=4
g‘; ou N i N
Ve LT K W2-3
I D7) T T WL | WD
e DI-2 S | || e
B
Wikl M
0 2550 75km O mmm O
DI-1 D2 DI-2 ik WI-1 W1-2 W2-1 W2-2 W2-3 iz
20| 20 | 20
Nm 2 19 T Lo Nm g 0] LI Nm 3 1] T T TP
< 20 220 220
Ngﬁlol _\,gilol Ngglol
¥ 40 40 % 20
H 50| 8 50 | I = 70 | I ‘
B 20 o 1, Bdg 2] L A Baz 0] T 1
%40 | =80 20
2
B 20 DLl Bs O] NI I SR TR BN
i N M Hdlly ™ N
i [n)(} i % i HB-4
= Ml ||| Hd | % Hid L+ % Hsfz| | 1B |
Wy [m2) 2 — B 122 o e Hi-1 e LT
il i H2-1 il i
HI-1 HI-2 HI-3 HI-4 HI-5 HI-6 {#Zk H2-1 H2-2 H2-3 H2-4 {lZk H3-1 H3-2 H3-3 H3-4 iz

B B RS T 2R R SE B 2R Y= 0.000 172 X + 0.868 959 X + 32.217 664; HE Sl Sl 4 BHIT Wi R Bl (A )6 220k
¥=0.000 098 X° + 1.086 953 X - 117.695 529, Firfv, X JyHbJz S ST ] (BAAT: ms), ¥ S HUZIRIE (AL m).,
B3 EiOM R REshiEE
Fig.3 Activity rates of the faults in the Mid-Huanghekou sag
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Faults development controlled the Neogene hydrocarbon accumulation in
the mid-Huanghekou Sag, Bohai Bay Basin

. 1 . 1 1 . 2 . .2
WANG Xinzhou , LAN Xiaodong , LIU Hao , DU Xiaofeng", WANG Qingbin
(1 School of Ocean Sciences, China University of Geoscience, Beijing 100083, China; 2 Tianjin Branch of CNOOC, Tianjin 300452, China)

Abstract: Huanghekou Sag is an important hydrocarbon-rich sag in Bohai Sea and can be divided into West-, Mid-,
and East-Huanghekou sags. The source rocks of the third member of Shahejie Formation in the Mid-Huanghekou
sag began to generate and expel hydrocarbons on large scale during the sedimentary period of Minghuazhen
Formation. The analysis of active faults and their impact on the Mid-Huanghekou sag evolution is important to un-
derstand the regional hydrocarbon migration and accumulation. Based on 3D seismic and drilling data analyses,
the distribution, activity, and growth evolution of the faults in the Mid-Huanghekou sag were systematically ana-
lyzed. Combined with the distribution characteristics of regional source rocks and oil-gas resources, the con-
trolling effect of faults on hydrocarbon accumulation in the Neogene was summarized. The study shows that the
development of faults in the mid-Huanghekou sag is characterized by “weakening first and then strengthening” .
From the deposition period of Shahejie Formation to the deposition period of Guantao Formation, the intensity of
fault activity gradually decreased and the fault activity area gradually shrank. During the deposition of
Minghuazhen Formation, the fault activity was enhanced and the faults were fully active in the region. In the early
stage, faults were small-sized; and in the late stage, they developed and merged into large ones in the central area
of the sag, forming network of active faults-source rocks-reservoirs. Most of oil and gas migrated to the sand bod-
ies of shallow facies of the Guantao and Minghuazhen Formations along active faults, and further to the both sides
the structural highs of reservoirs. The north and south secondary structures have different hydrocarbon accumula-
tion characteristics. In the southern gentle slope zone, the fault activity rate is small in the late stage, which effect-
ively favored the sealing of the oil and gas, and finally formed large-scale oil-gas accumulation in the sand body
along structural ridge. In the northern steep slope zone, the fault activity rate is great in the late stage, and the oil
and gas formed in certain shallow structural traps nearby faults.

Key words: fault growth; Neogene; hydrocarbon; accumulation pattern; mid-Huanghekou Sag
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