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Characteristics of strike-slip transition zone in southern Liaozhong Sag, Bohai Bay
Basin and its control on large/medium-sized oilfields

Wang Bingjie , Wang Deying, Wang Xin, Hui Guanzhou, Xue Mingwang

(Tianjin Branch of CNOOC Lid. , Tianjin 300452, China)

Abstract: The strike-slip transition zone developed in the southern Liaozhong Sag is a favorable position for the formation of
large- and medium-sized oilfields. The study analyzes the characteristics of the strike-slip transition zone, as well as
accumulation factors of the formation of structural traps, distribution of the Paleogene sand bodies and vertical hydrocarbon
migration based on the interpretation results of three-dimensional seismic data, coupled with exploration practice. As indicated
by the results, the study area develops three types of fault-edge transition zone, fault-overlapping transition zone and fault-
terminal transition zone along five main strike-slip faults, each of which can be subdivided into transpressional subtype and
transtensional subtype, corresponding to structural traps of the pressure buildup type and the pressure relief type produced
thereby. Second, the structural traps developed in a transpressional strike-slip transition zone are large in scale (that is, the
structural traps of the pressure buildup type are large in area) , favorable for the formation of large- and medium-sized oilfields.
Third, the Paleogene sand bodies in the strike-slip transition zone show obvious migration under strike-slipping, resulting in a
wider lateral distribution, capable of accepting oil charging from different source rocks; thus the area features hydrocarbon
enrichment in multiple structures on map view. Fourth, the strike-slip transition zone associated with the development of
adjustment faults, is conducive to the vertical hydrocarbon migration, ultimately resulting in oil enrichment in multiple
horizons and multiple fault blocks. In all, the strike-slip transition zone in southern Liaozhong Sag controls the basic
hydrocarbon accumulation factors in the formation of large- and medium-sized oilfields, including the formation of large-scale

structural traps, the lateral distribution of the Paleogene sand bodies, and the vertical hydrocarbon migration.
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Fig. 1 Map showing the distribution of Tanlu fault zone in the

eastern Bohai Sea area
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Fig. 2 Planar distribution of strike-slip faults and structural traps

in the southern Liaozhong Sag

B, S =908 W ity o 28 b BN W Z FLL,F2
F3 K HC R 7 W 23 A ok P R A L TR TR K
16A iR K 16B ik K 16C Fik K 16D Fa i 5 i ¥ 12 F4
FNES B A AR 18 55 W )22 43 0 4 8 1 e 30 0 2 30 A T
e BT R K 22A, ik K 22B iR K 21A iR K
21B i K 21C Jik K 21D Fljie K 21E 241 |

WX NI R A R EEF LA (E k) 7
WAL (Eys) MR B A (Ed) , K H 2R =
B = AMENE . BE R R B IR (N,g) A Ak a4
(Nym ), Sk — 2 0 RT3 ity 37 YT A Jk YRR % 18 DO RR
hHR SR F 0, HRTZEIZIX B R B A K | 2 3l Ay
THIR) 325 347 1) 8 2 W A A

2 EWFAT IS KA R AE

2.1 FEBEHRSGHE

A i T 2 B R T 2 0 b J 2 1 O 2R A ) T
T 1 S AR A LT 2R R R T G b R R A
Sy IR FEFI b RS X R e iR R
IR T IR ST B 2R T BE R RRAE , B AR T
LA EI70° DA b R W2 2 A 5 H— R lidk
ARG, 7675 T T2 A 0 DR 2 8] A 2 2 80 L R
Sk T W AR 2R A MR (TR 3) o

A W T AT Sl B LR R A A
FEAN TR P07 8 ELA W I A 2 S i b S B D)
JE R 5E AN TR, 10 BH S T U J2 1 i AR sl S D
JZE A T X S A B AT, ARl 3 v 1 )2
F1, e 350 1 AN WT 2 475 21 (1 3a) |, T 7E TRt AY
T nT Uy 22 B AR LA AP B 2 (18] 3b, o), 75 ra N 1)
Tl b DU B TR AR (R 3d) . B 3 R Ay W2 F 1A
F4A0 0] LA S B 14 “ 22y 3500 - AL 2 e 2 =tk
A W AR SRR IXE W TR & B 15—k

TESFTE b, A AE W B2 0 T R R AR, U4
P2 55 B0 (R T W2, 5 T RS A B s AR
TR R AR IR S I SRR T 2 (A R A
XoF i W AR 2 A T R B AT I S AR VR R
P22 253 LA T IE 2 1 B B2 O [R]
JE = Y R KV J7 200 B Bon B B 24a R A OR A L TR
JE U RV AT AN TS 2 (2. 7 5 6 4a) 3 WS W RRRAE
RO R, Hod  E W TZR F1L,F2 P4 K3 — 450
28 T NE [n] W72, 208 (B 2 4 K, T 38 622 13 T
F5 7] 1 002 90 250 it A A 0 5 s P2 R R AR
FAAIE 2 (2. 0 55 ] 4b) B W3 Wr 2 RR AR AV o) 1 4 5



1350 £S5 KRR R

43 5

I [1)/s

i [1)/s

— \ ®\®
Mo o2k IEWT TE W=

P30 AT e v o A 20 D2 ) A
Fig. 3 Features of the main strike-slip faults shown on the profile
in the southern Liaozhong Sag
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Fig. 4 The distribution of strike-slip faults shown by 3D seismic horizontal variance slice at diverse depth in the southern Liaozhong Sag
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a. FETITIZ DR 15 W24 B AT 43 A1 s b, 3o 50 Bt il
c. 3 p A R T B R ) T

T ety ) S B T T DT SRR A AR, AR T
T T2 IR — 2% R A T

2.3.2  Wla) A& ERA

bR 1 2 T e e Y 6 BIF 9 X LA KU - 47 B B Rl
F o AR A AH AR T TR AT S E R,
P 4% A W T )2 22 ) EL A A 2 (A R AE U1 7 ]
B 760 A1, Ay S T U2 1 4 7 28 T A, L P s D T 2
PE T BRI R B | 22 5250 6 T2 7]
PN R HE YRR . BIFST IXE W T2 1R F2
AR R A, HA SURFA T8 B R A RRAE &
M T B K, A e W 2 2 REE 1T W17
L PR TR T e ety V9 4 A i BT 2 o T WS i 8
0T J2 A i 5, SR Oh A e 2 0 7 X (L Ta) L
PP JHL T VA PR R i, g s i A R R AR O A i

T ST, AR = B v ] i 20 4 3 J2 76 4%
FEEWIEZ LA T B AIER, 2 H 8 Tk
BEILGE (& Th, o) , 3% B i T i s b T R
RN Fy 3 | B R b2 32 FEHLVE T i ; B A
Je A e W 1 A 55, 1 4% 3 T DR 2 22 T 81 W 2 AN
KA AEPLKRIAEE N IE R T A 3 FEAE

2.3.3 WA AR AR

WIFFE DXGE TR F31E AR S B iH T, A — i
) WA AE ¥ e i (18] 8a) , 22 245 HAT SRHLARFAE 1 74
VW TR T R AL IR R R B
A RN RARTE A, 32 PUMIAE 1 W7 )= F 1R SZ I,
S T MUASERH R/ )N , S A B A R R, 290 4 km, 7]
111 B R Z2 A Wi oA (P 8b) o

3 B A R TR AL

AL T o 3 ) B R 2 B ST W R 5
ORI T A K B O R T, CAR A & 90 % LA L #RA
TR I R DN O A U A A R A I
WA A, xRl P RO TE I A= B8 R A R s #
ST A T AR B B RR

3.1 ERERGTESNXBEEANNLE

MBS 3 JTE Wil K AR IE R, 32
JEANTR B2 1 T 1) M2 8 Bl 5 1) G )= e
KA YL, 7 W A 0 A A ) R s 25 0 L R0
Tl IS 77 3 2 F X8 LIRS I s TR 1R s T e AT 2K Y



E UK A ST F L P 1M g e T e B R R B OO R rh R T 4

1353

fF[A]/s

/ V/
WAL CPEIEY BEOEY SPEDER
= /= =
®\@ -------- Zo| | 35km?
BT T o =i 1 (0] ] b 1%
W)= 7P IRZ(m) T
Pl 7 L ep I R e T T2 LR R 2 (BRI T e s )
Y 1 R A7 i A 43 A AT

Fig. 7 Planar distribution of faults and traps in strike-slip faults
F1 and F2 (in fault-overlapping transition zone) in the southern
Liaozhong Sag
a. WUEI W2 B 1o W72 22 0 BB P 434 s b ek B39 BE WE ) 2 7 1 5
c. L3R U BE NE-SW [i1) 72 51 i

P8 b Iz

i [A)/s

b2 52 I Y FE TH Y AT E
W2 W2 W2
NGO é%q 35t
T A rabeid &1 A K
W2 PRER(m) THIAL

(I8 L F M R A W TS F LA ES
TR AE T e 5l ) Y- T o A R Bl ] A1
Fig. 8 Planar distribution of faults and traps in strike-slip faults
F1 and F3 (fault-terminal transition zone) in the southern
Liaozhong Sag
a. & VWIS A S B 1 W23 42 16 B DA 40 A1 5 b e AN T B2 e



1354

A 5K AR R R

43 5

Horp 7E ALY 40T 2R AL RIER 2
FEIN IE Y M55, T i 388 s 76 Bl P4 5 e sk HL AR 1 1 3%
AT MR BT UL, 2R Bh T b IE Hu g, ol Al
R 70 P PSRRIt O BT e A e A
PRI AR 524G A2 A eV e i W2 07
i) b, PP AN [ S 780 P P ) e s 2 Bt B, AN 181 8 v iy
W W2 F2 S BT A2 B O Ok W W R DR K
B2 5 R R DAY (RS R 6 46ty ) R e Pl A (ol AR
) . IBIFFE DX P & B RRAE LR, IR G T i
T B DA 1 R B AL AR R T ok ARG T e ity o AR
I = 2 i 5= ORI RESE SR  ZEWT L W e i 0 Tk
W W2 F5 8 B0 3 T 780 B P RS T DLk 3] 44. 6 km?,
e S o3 A A L W 2 2 A TR AL R A T AR
R 6.3 km® s LEWT ] E W 40ty 0, T B TR BT F LR F2
TE B B4 L 78 5 T e ety b 2 A8 T AR 8, B B T
BAERHS S AR, mAGA R 15. 6 km?, M7E
BB i T 0 ) A9 1 BT, sl A B T )2
K R E A, mAL 6. 1 km?, B FRE M & H
FRASE ()RR AR TR A5 B T 47 FHAR DL S 96 245 5L (0 IE 5
{RAEWT RSB 5K I ) 254, AR A 0] LIJE BRASAH X
AR R P U e P A, 0 TR 8 H i 5 28 bl e P ] T A
AT LAIAE) 15. 9 km?,

3.2 ERERTESEN=ERS

AW i Wi R AT ke E R E A A
L RN o A Tl i i ety — i A 28 4 2
56 Z1, 2% T YA 1A 8 0 AR 2 0y 10 — o 2 2R 35 47 14 4
51 , i 52 B A5 e E W 3 2l B o B P AR
J& ¥y J5 W A E G B 7 A KL Y R T
IR YER R E B AE T, HEACE W BRI R
T8 W B0, e SR A 25 52 5 T W = 9 Y T = ) 2 T
777 26 43 SV S AT 5 S50 A4 78 ~F- T8 53 A ¥
AR AR ) E IR AR AR AL R T i (S
8] A 22 A0 B V2= A R o, A X DRt 45 2
PEFE RGBT A AT IR B2 Al T Ao
Pl 9a I 7, BF 52 X K 16C 44 38 76 97 47 th 7. 11 B
8 = 0 M AT DR CRE M 1), B4R L 2 AR 1Y
T BRI 2= B 2 o) A L 90 3 W = A 1) R A i o T 1]
FOHERS S A ke WA B Wi A 2R AL D7 1) i B8, A6 i
R 16B #4351 R B9 = A P AT 2 DR (AL B 40)
H I 3 1 T2k A IR — P UK FR T BT S 9 e 4
A PRI A B T ) 0 TR B A S Y 4
S Bl 0 3 R T AR A TR R A A i U] Y
RS (L 9b, o), LA Es AR 19 B RS I 301 10 A8 25 0

a [ ] ¢ LDIleC-1¥ LD16C—43F LD16B-24} LD16B-13
R v GR VR R s R .., s GR .
oMU S g J B B
: o — = i ™=
i

2 800

T 0 1A

b
2.25 e —
= == =
2.75

2500
ElaiilaeRes

2 800

0 =

= o
g.;
3
=

2

2700

&2 800 -

= ] 7 (2]

L

N
' 000' -
K 1 .
NS s
K ;.:::immm

(]
LDI6B-1
AT RETWE OEREE I WIRDT I AR

) = ] o] =]
=M =S TEUEGE SER [0F4] ek

9 AL MIRE FE R K 16C AT AL T TR F1AF3 5 R AR AT B 45k
Fig. 9 Migration of sand bodies caused by strike-slip faults F'1 and F3 in LD16C area in the southern Liaozhong Sag
a. BRI 16CHRETTRIE, I BEURUARE F3ERS ;b of LD16C—1 1 LD 16B—1 H-Ho i I i , S WU BUA w38 5
c. BEIF I B A LU IR, S IR G 0 32 7



ol

EOKIE A TR L P 1T P e T B et R B LG DR i P A4 i 1 1355

T OB A, Rt R T DX A S i e
AT Pl T A LR .

3.3 ERESREENTHSNERDER

A T e 4ty R R R A B i TR AR iR 2
(AR T DT 2, B S e ¢ WY S i) T S22 X i R R
] b ELAT B S i SV L R A R R R R A T Y
DT B R 2 )2 s R L AT DALy AR
e (0] EI R W E AT IS8, D T e e R
AEAEEA - 2 A Wik ) - 242 R A
ST DAE W A A — R Vo AR Bl h R S
PRI (A FIR T 5 A, 3 W T 2 A B A AR 2 i
W E I O RR ST 2, 3 T W2 R LT 2
TV B Aty DY ) R 3 e e A A LA R R AT T
B, A AR R A B LR, — ER I A E B Y
BTG X, A AT AR

B BRI 5E X iR K 16B AT K 16C W5 i
U B E W e ety st B AT iR 2 )2 R Z Wby &
AR A, N AE B e RV TIEHMAR S A, DA
B A A P 2 A SRR ([ 10) o AR IR 58 X6
LD16C—1 J-HC ARG PR A Sl R4 T It A4 2 A T i
3T SR FEHRE 2 034 m F12 104 m(EREHR—
BOFAR Z W) , 55 A R[] B ) K A AR 35—
YR BE Bl 85 ~ 100 °C, 7EHRTA 2 729 m F12 984 m (I
JEAR =B, 5 R R A 0 R K A B AR X —

LD16C-34

LD16C-24 LD16C-13f

70 [ AL ] S 8 A4S DX TR 4391 R 90 ~ 105 °C AT 105 ~
120 “CCE 1), FHGET AT FE X A (25 “C/km) ™
LR S 5 52 VR I R RGBT, 45 AR s U
124 10 Ma LA , 33X — B RRAE 5 1) 1 91 44 15 32 sl AH
X e H B — g S IR AR — B R T
STV B5 114 0 Sk DX TR A 2R = B3 114 5 — A0 3k DX R T X
IOE, R = BB P SR — A N L DX ) e 0 R R 5 A b e
DR 2 AR = B I RO %) SR LA K S5 ke fris B 2R =
B SO, AR 2 AOE TR, 3B A W2 1) v
22 T A R AR RHE

4 g

1) AL MTRE g 3 5 2% 32 W W2 R A B 5 NE-
SW 1) 51 2 EE R , AT AR A e A S AR X L
FOE T W R A i A DU R T A A A R
A IRT T HE W B DU W Sty MR E
Fe ity 3 Rp I B P S AR 315 T 32 31 19 5% s A7 5K
JOE ARG, SOOI R 73 S 5 P BRI e 20 2 o ap 26

2) FE M At 0T 1) PAT B L A0 AR S A A
e 0] i SIS R AR A TGRSR PR T R E
AT I B, HAARR BN - DA IR % i A 2 i e Y
AT e s 2 M) T R el PAT R 9 22 77, T e Rt
TN R PR LR PRI, HAR AR, £F IR
RIS B D] 9 USSR SO A 8 i i 2 v 45— B T

LD16B-14

1750 -

2000 g,

2250 -

2500 -

£
#2750 |
3000 |-
3250 |-
3500 - HEYR2 729 m

3750 o—

HEIR2 984 m

— N\

®le

ANEEATH el

E 10

FE T

MR AL E ke

AL F [T P Y R DR 16 AR DR 16C A 3 1) T (o2 WL & 2)
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