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Control of Neotectonic movements on the ultimate hydrocarbon accumulation in
shallow formations in bulge and slope-subsag areas in Bohai Sea

Mi Lijun'?, Xu Jianyong'?, Liu Zhifeng"?, Zhu Wengi'*, Wu Bin'?

(1 CNOOC Research Institute Co., Ltd.; 2 National Engineering Research Center of Offshore Oil and Gas Exploration )

Abstract: The shallow Neogene Guantao-Minghuazhen Formations are the main hydrocarbon-bearing series in Bohai Sea. The Neotectonic
movements in the late Cenozoic were the most profound tectonic events in Bohai Sea, which had much greater influence on hydrocarbon accumulation
in shallow formations than that in deep formations, and controlled the ultimate hydrocarbon accumulation in shallow formations. The study results
show that the Neotectonic movements resulted in the rapid hydrocarbon generation and expulsion in the late sag subsidence period, development of
various types of traps, and active hydrocarbon migration, which adjusted and controlled the ultimate hydrocarbon accumulation and determined the
distribution of shallow oil and gas reservoirs in Bohai Sea. However, the control effect of the Neotectonic movements on hydrocarbon accumulation
in shallow formations varied in various structural belts. Based on the structural position and hydrocarbon accumulation characteristics, shallow oil and
gas reservoirs are classified into two major categories, i.e., shallow oil and gas reservoirs in bulge area, and shallow oil and gas reservoirs in the slope-
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subsag area. By analyzing hydrocarbon accumulation characteristics of shallow oil and gas reservoirs in these two structural belts, the control effect of

the Neotectonic movements on the ultimate hydrocarbon accumulation and enrichment patterns of shallow oil and gas reservoirs in different structural

belts are identified, and the corresponding hydrocarbon accumulation patterns are established. Among them, the hydrocarbon accumulation in shallow

bulge area is characterized by a “stepped” pattern controlled by “late fault connecting source rock + stable shallow reservoir-cap rock combination”.

The hydrocarbon accumulation in shallow slope-subsag area shows “inverted funnel” pattern controlled by “uplift in subsag + late fault” and

“deep ridge for gas migration + late fault”. At present, the exploration target in shallow formations in Bohai Sea is dominated by lithologic oil and

gas reservoir, and the exploration should be focused on “late fault for gas migration + lithologic trap” combination controlled by the Neotectonic

movements.

Key words: Neotectonic movement, Bohai Sea, shallow oil and gas reservoir, bulge area, slope-subsag area, hydrocarbon accumulation pattern,

inverted funnel type
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Fig.2 Comprehensive stratigraphic column in Bohai Sea

2 Al it s BRSO R 1 i 1 H

B A EARRBOICA R RN, — B
MO b e e VB A i Eh , TEHIE T A
g R (5.3Ma) LUk% AR IiEEE. Bt
B L PRIV, X R A AL R
AR 7 TR

2.1 FrEIE EhRI M

W I8 12 2 AL e L el U VAL
Obruchev T 1948 4E42 i, FFRFHE LA L]
FH ML R WG Y, BE, BRSNS
A FEHX AT s s T T ARGt tr, HE
5 J by — [ BT R B 2% 0y SR R, de 4,
WAL i3 20 BT 16 3 PRI ) Y5 FBLEAS [R]Mh X A7 AE AR
S, (HXHEHLANRENTE R T5—INR, BIERXIRE

HRMEEA TG BB it fe b i

Bt R A s sh

B E WG B8, ik A AT 4G T T
] (B4 15—10Ma) , 245 TR E b 5 ROIAR
Bl R Bl Bt i 5 50, AR S ey
T e e B P T P [ o — M R A . AR
BRI SF AR T, A AR AR AR
AR T oh (R ISR & 520 T B A T 34 A5
He e 3& I 1 8 3k SIAG) 3 L 0 3 ) e 78 A v [ 2R
PEEBITCAR 23 NS A B, fildn. BEHEUR &
BUELAR R A 4 FERE TS 1 Serix g
TR B X S A AR 7 A A s Al
2R bR I s A Y P T8 (U B v O 5
WA Bl s R i e R A R e TR 5
ok 1,

2.2 S EHRATL A RN
WG iz S EA Rl I XA A R B, 7R



%0 O R

2024 /529 4%

i, HARBUE A A 0FE  ) Pe st O B i )
Wi SRR T RS E R, MlE K
{HERH I, IR ARG IR . Bl fT g iz
BRI LRI R A TSRO, e e g S
EavN W A= I TR R R A AP WSS ViR TR S
TR &R B A, TRE T IR B S E & BOR A D
PLFNEAL,

(1) TR RS T . BTkt iz 2h fie ik 1
PR T, 5 ih i1 2 3 AR A i — DL AL
e, ZHAITTREATOAR fhl B Md k1 v 5T
(i b T BT BB A ARAE, BD sl k. @b

Qp+Nm

R

LT 572 g i ¥ 72 2t O [XC o B e S T e P B TR [T i
TE 7t v B — 28 PO 20 0], v 1T B A L P ek
o H ARG X By 4 G50L E. b s —
E#i5: )5 3000~3500m, %P4 Z & 600~ 800m™, @
P BT 1 18 ) F B RSB DT FERFE . 2] F 111 F g
EEFNARE OB g — 5 Y 2 WAL B —F IR A DL AR
JEEERTA 1200 ~ 1700m, TR 4 Fn RS H e
VA RS B s P s R . B, FEREAEHE
1 (& 3a, b) . Hik, #Hityisiash 5 8m
HOURE, VEHE T U BE R IR A R I R 2, A
FIF KB AEHE (B 3c) o

Es—Es, Es Ed Ng

L Ee] 1

Nm Qp
1 1

P,
W LB

W B

10 ifl/Ma R /m

—1000

—2000

3000

TEPR,

—4000

REA

L7000 [t
=R

B3 # O MG Z AR R (a, b) ARG BZ—A—A HGE & (c) GRliEa & WA 1)
Fig.3 Stratigraphic evolution sections in Huanghekou Sag (a, b) and burial history of Well BZ6—A—A
in Bozhong Sag (c) (section location is in Fig.1)

(2) WpIWT 2RI 7 o A A 1T 205 2 i
i is s R BN, RERRIVEN. BT
Pyt iz s i A o SR ok, 5 B i i R R 2T
KE (E4), @it z, Rl s, B
T, EhiE A Y A R I T 2R B e R 20 AT AR S Y
2 %, THTILL A JEC T T 2 AR B B R 20 v T AR NG T
3450, XL A A B SRR RAS, B
B 2 W 28 ST AR G o X LW SRR S RS 2]
PIJT VR, R A NGRS R fefe it 1
5 o BE BRI R 2 e T LA T AR TR %
FPE &, TR T —RAIE ], AT EGRIEft 75,

(3) REH BB RE, &R P LR
LN R Do S o Bl | o P S Bl & U REB] AT
AR E X R E AN ] . & B AR R AE TR
Wi 2 T FEBL RO R T R, G AR . AT RDE K

B4 T A] /s

4000

B4 e 3 S A A W 31 U SR R A8 T
GHImE AL E WA 1)

Fig.4 Seismic profile showing late faults and compressive

folds controlled by the Neotectonic movements
in Bohai Sea (section location is in Fig.1)



% 1 1]

KALHES: G X, R X P R T A 97

Ja, HsEkAESIK, A RYHREER R, (5
BRI (B 4) o St AR RS RHE N,
R RE. i, REEEEERY
st RV EFEGEE AR R X, anvb 22 H i
RIS s TR B R P X A R 2 4k DR
DR, PA e 2 SR Bis s E R
ARELERNTE LT, A RERHE BRI A A i =)
EEmSats, BRI RE, s
B B 102 ki . ¥&in) O I PR b 34 #ad %5, BLAb,
DA —RIRBEFEYE, KB EEHIRRE 2 L,
QSN T U e Y BRI 112 #gis

(4) BRI ARG D . b iRF 2 b K B i &
H BRI R ARG HE U, Wik 4
X 2 “BritE hm” X, KEWSHES “PrikE
e EEEEZRAE I, Bl R R A,
qn, EhEEPEERRY H3 e R EH— A AR
L 1000m Z kA Y, #hrh Mg —mE 2 R '
KB, HAREA KA B A 842km?, THEFH4L
KB SATERCR 332km?, R G 3h A R IR A
POEIEANTE T HMARE, B AEHEEIER. A
SBEWEIIN, e U BE P R e R 196 KA EEHT
SR Bk 5 BT i s A — o ST

(5) EBARTRARMRIEER . Foh 1A TR AR AR
HRIGRIX. 2 —, R E KR RFE T, A 1548 Lk,
it 79 (&) LLEHER 4 %P, BhigE R
ARG R T o0 %, (E 1970 452 2004 4 4]
], 7F 7 S B FE BBl G ie o 3] 2~ 7.9 ey iz 5709
T, TR TR AT I B T T 1 s B A
iz —, FERHM R BRI = — 7 5,
A T RERE IR TR BT Uk, o mT BEXH{H Tk A7 7k
e F TR M

YN RERIT A 1 38 2l OB e A R R,
AREAPEER,

HSPEER A [ AR e T PR A 2K
BN TR A A, (REE T MR R AR RS BT
J5 25 Sl S ADHh 2 KB 4 A8 TR AR5 BT BK i Bl i
AR ERME T ARSI MG )R B S A
AL, WA, st Rt T A FEE, )
RSk g A B, I R R A e, R
M Bl AR I B 32, BIIML A DTAR ] (BR
A-5.3Ma) Lhok B, 5k ia shrmtia—2,

Rl R P P = AR LA Sl S (R A A R
Wi, BEHAWT EiEZhl FoRgY . Mo RAR R S AT e

18 B R AR R 2 BT LARE S T B A £ K
H R A, BV b AL i i 2 1 A
RFREAECER, R BORGE fE, hIHEZ K
Tk, BB TP, Fik, SERRTGE %
T L4l T B S B 2 B, LA e B S H T
TERFI AT

3 5B H 1 1B B R X TR R B ] 2R T R
B AR A I E

AR X i B R E R X, BRiE
RIEFR 19-C, RER 32-6, FEH 33-1/1S,
Bl 11-1 R A< H ., ik 2 &
DI AK = A INABFIR IR ADTAR 3, 75 e X AR
&, NE&ERSME, Fik, EERIEAEEBHS
G a1 3% 2 A BOS R FNER e ke X e B I Uk Y
KHE,
3.1 X% BB KRS

TR B BN, iR 2 R X Kk A
T HREIRE—FROIRETE, Tz R IERAE., Bt
FUHOUR,. (RN, 250 A7 2405 Bl S HEJR A= i s 441 by
BuGE, @ik B T — R, ATk
RSB T AR, X SCpl ] - S
BB A, Rtk Y R P B A it e P P A 4

(1) M P BRI R P, 127 1B P Bl
ZIEFHHFNA L A R BB T AR P 2 _E gk
AR B FHE B . AT, 2B EES W
TRk, 2, B, EECEIEENE L, 2
WS BRI, HOCLEEHIESE T — Kt
KEGME (R 32-6, Hidm 11-1) . XKE
PRIE R R /N (— Bk 25 ~40m) , [H2& K
(—fA 25~50km®)

(2) MR R . 122 R P ek
TR P 2 k& T . fERTE s s ER T,
KOS, R T S5 R B AE K B4 PR RIE (L IR
FNEDD, (EHART R X I E TR 2 B ER
HET Y, X Senp B9 ZE SRR AR T S R Gk T
B E E R o B 2 AW, RIS e 2
AR, A B P e R AR — 2P K, filan,
3 19— C AL T@hra AL ARk, AL T4 )5
Uz b, BEEhrh MBE . EhZRMBE . S E PR
VE B BT IR . A2 )15 3 s e 52 0T R A ) A T b
ZHEFNIRZSGE, 2K 19—C jhH b X IsE U=



98 O ol B R

2024 4F 5529 4%

B2 IIVER T IR A — R SIAE AR TR BT AR Y [T IR 2, ik
TR — PR3 P-2- . AR BENR YRR AT F A IS
(&1 5) B, im0 5 4k Bl IR 2 7T 5% 580m, T
FAZ92 125km?, 2 F AT i 2 M 1 25 fif 2 AR B
KL ER ",

(3) X AE—ETEE . ZKE e AA
FoxE W st WS a P (P il BB P, MR B A
Zet, XRE M AT — LA ATUR R ASE T,
HOLAR B A PR Pl P2 i ek = Ml i sl i

FARD A — A3 T s P L0 ) B AL Sk gk
KT B A BB A, v i B A s 1k B P o o A
PR s s ST S )0B8R = — 1k
Mo ZRhaigizalfom, il ERmL 20 ) il o A
NI A DR DT hL 0 1, PR AL T — 7
RHIURE R . ZWiEssh., 1w sh R RS
FEEl, TEPRL. WITLEER R F AR R ek = Ml
Y E SR s M ER OIUR, TEECRE Lk S
B R R R 2 o R P 1]

PL19-C-D C'

N,m"—Q

* =
o UL
£ Nm " ﬁiﬁﬁ' \
= o
il
= i \ A\, / E, k—Ed,
el N.g /’/
= !
Ed,+Ed, / \ -
y Mz / ®l® RO
i L / L Mz
T, /
4 = ? E3d3 ~
P
N 0 4km ] B[O [ ] | ][]
VY EWE Ak W RE B AT

1) “:57
IR

o

Fi

EWWE s

5 iR MpEEsE 19—C Jih s =CE . GRimm a2 & L 1)
Fig.5 Hydrocarbon accumulation pattern of PL19—C Oilfield in Bozhong Sag (section location is in Fig.1)
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Fig.6 Hydrocarbon accumulation pattern of shallow oil and gas reservoirs in Bohai Sea
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Fig.8 Oil reservoir section of BZ25—A structure (section location is in Fig.1)
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