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Formation conditions and exploration direction of large
and medium oil and gas reservoirs in Xihu Sag, East China Sea

ZHOU Liqing, JIANG Donghui, ZHANG Shanghu, ZHOU Xinghai, YANG Pengcheng, LI Kun

(SINOPEC Shanghai Offshore Oil & Gas Company, Shanghai 200120, China)

Abstract; A low exploration success ratio on the Baochu Slope of Xihu Sag of East China Sea has been inferred ,
and the ratio in the Central Anticline Belt varies significantly in different sub structures. To solve this issue, the
petroleum geologic conditions of the sag were systematically reviewed in light of new basin analysis methodologies, and
new understanding have been achieved. Due to the differences in tectonic features and evolution histories, the Baochu
Slope and Central Anticline Belt developed different petroleum systems and play types. Only those areas with
overlapping favorable fairways of all petroleum system elements promise the formation of large oil and gas fields. The
Baochu Slope is featured by tectonic rifting, with weak later compression and early structure formation. Its favorable
conditions for hydrocarbon accumulation include; short distance to the main source kitchen; multiple, overlapping,
large-scale reservoirs; multiple structural —stratigraphic trap types; good vertical sealing zones; and effective lattice
pattern migration pathways. The large to medium structural —stratigraphic fields are concentrated in fairways with a
large scale source kitchen and updip pinchout of tide-dominated delta sands controlled by paleo slope break which in
turn were induced by either faulting or paleo morphology. The Central Anticline Belt has experienced strong inversion
and compression during the late depression stage, and developed inverted compressional slip faults and large scale
anticlines. Hydrocarbon accumulation is controlled by four major factors: preexisting structural highs before the
compressional event, large scale structural —lithological traps, excellent timing of hydrocarbon charging during
deformation, and highly effective reservoir—seal combinations. The areas with good congruence of these contro-
lling factors promise the occurrence of large-scale deposits such Longjing, Guzhenzhu, Huxinting fields.

Key words: hydrocarbon enrichment rule; structural-lithological reservoir; medium and large scale oil and gas

fields; Baochu Slope; Xihu Sag; East China Sea
RIS R EM R A BN —, IR I T R DR, R ek e Sh

s 7 T e AR R RIS T H AR RE 7RI IR A, DU MR R 44 PR ok
R TR AT o B R A A A TR B e Frdn 44 AR SCRIUR B S A B U R B e

4% B 83 :2020-06-01; 21T H #7:2020-07-24,
YEE BN A E (1964—) 55 W15 BUR R SRR, Sl HRER G5 TAE . E-mail : zhoulq.shhy@ sinopec.com,
BT h E A TR B wRHE T E 78 B AR i SRS A & B AR IEA 7 (P19027-6)



- 804 - B & B

LRV E

Pk =0 Y 11 1% 187 N R e a1 LI AR RS EPN
IEARE 3 & 1V =F e o
VG T89) U1 o A 7 Ve ot 2 2 b AR A5 1) 5 T <
MR, AR 5% 10° km® , JURURE AR K 15 km, &
T2 RATFERR AR A FH 52 ) 7 IS o 7 24 6 4
Hiu, AR T S AR G R ) PR S5 4 el P A AR R
Sy 5 A REEIT (1) BIREURIE T | =T
M7 e T b SRR IR R BRI B, 3 A

A AT R 23 3 AN BB, BT A T R
B T —rR T Ik I A0 L 5 U 20 DX

W, DURMUZ AT LA T R T A WAL
FEHEZH BTl RO B IR WA =R 5

DU R AR, Hoh 2 A U2 R MR 44l
S gAe 4L (E 1),

VUM BA DI 28 40 AR, S8BT 100 4%

1, UE S HSE R 77K, B A2 & B0 i A< 32 22
S AR ORI A s 2R AR RR, T
[T 573 P B0 32 RSP AR AT oV, T sk 24
BT LA AP AR AR o], AR TR R, R
PRSI AT LR P A RS, LT R A8 15 2 ok 2,
WIBE RS, Fa i e AR s v e R IR, S
B T LT R 15 R i, e 208 L T AR AU}

Yo A el mh A s 22 e, T 2 i i
WAL 22 S IE B 2 FhAS [) 28 703 SR 3R, B PR A%
o
taite | i .
ks ke DURIERES
gl w| e b 124 H;J
S| =
I A R
b 4 Q)
N e
g |4 1 "
® w5
L] ¥
wl | [
o A |
.| 7 !
sl ||| o
B t Llm=mim |
1& LN VI |
. - i
|, T ;
E’ 1! S f&
! W= %
al | | |
% # PTY i
B [ =
R
bt
Ti— =fii
* R Tk
t B’ g
f—o % _T;_
=fil—
# Wi
b | =
1 s i
L =fiM— i
T T
o IR | g
i e 3 T
Tl = —J |
3 b |
ml | o o [
* =sam—mse 5
& JR IR
] MW ETETRS
BT
1
E vl Rk
\I\A
T = fiy P —
1 A o - ] "
L= M[‘HW*W F ] i R
s & #.70 gt # W 1
=] e
Tg
Kt Bt R B

1
Fig.1

PR T VG 11 3 X )

Structural division of Xihu Sag, East China Sea



55 1] B A

- ATV I 1T R e R T R IR A B R 1) - 805 -

REFYI . PRABUREAT B0 LI & B R 18
B BRT R 3 000 J7 I AL A (OF
W ACHD) Z o0, Ht il = 22 52/ (W7 B R
FRAE, BEA B A MR 2 DX, B AR R
A7 DRI AR, (IR TR, T WA A% 502 o i
0 5 T D PR S B R B 2 OB AS 1
AR N, M BRI B BRI ) T
Hh SR AR ) IR R T BRI 22 5 K B R —
RGN A B Bk e ST
RACTH 5 B A MR it ORI~ | 181 P 7 1
FERRAOTEOL , a0 T RS o P, PRABURHIE
AT U P 7 REL B | LT Y L B e A 4 S, 4R
AR X7 | e A8 < A ] ZRAL Tl e
JARAE, WA R B I R T X R AT
PRIl AN SCLAA B S A A i o3 B e
55, M T A S DU AR 2 B, R T 2%
AIRIC AR B, A v A AU AL IR E T ke IR
FF ARG B2 A R A AR
IR . AR ST AR B2 0 A e S URIE
RGE B B S ) I B8 1 R, 7
X PG YR T T R A IR 1P I TR O Hh
DB AR LT — 20 BB I7 16

1 PRABURBIEHE R 23 < LA

TR S BB TR R Z gk
P B AR R B 3 | A7 IR A 35 B A5 ), B [ 1
KB NE 1 NNE [a] 47 HE S 69 W 1) K 2 1w 1F B
2, ST R 2 DA . KB AR L R
SEERIARA TR A R )RR AR 1 W e A
S M ATt AT B KB = N A - Amidk
KAFARP AR H E T X, HA“BEE R
W kB 2 & B WA G AR T 2 2R
W— R A A A R A T ) B35 551 DA S
KA M E R TR R B I GE RA
1.1 ZEPEERER ZEERARERS
1.1.1 ZBRWARRE SRR BREFRER

PRAUREIE A B AR = VR IR N & A e b, ARk
W HAL R A BB E R s R ESF—RIIK
o, B IR MU A ek 2 IR B A R A i
NSRS PG A M5 19 3 I 2 R s e~ )
HMEAHERZ AT e s ke
FOREE A RURIRR I U S T A AT A T 1) A
TR, R R TR 2R R F X, At
AT 2 BB B e s E B ARLER R
i SR BRI BT RR IR B, 1 RHE ) — VR R U1 3G I8

SRR M PR RS R R R, A A
YRR L AR AT 35 1 400 m 1 200 m; A
R PR 1) SRR BB A IR B 15, an b b i vk
HERE AL AR ) s )RR 535 7] 55 600 m
F1400 m, HEFNRR Fe B2 E R A3k 30~50 m,
1.1.2 P9 £ 6HAFREZRIFIZRERE
RHE IR A AL = B Ay, IR ST e A
FZIX LR IR S, A S KT
200 mg/g, LKW ST (S, +S,) Z KT 150 mg/g; B
TR A RIEEZ KT 150 mg/g, R T2 KT
50 mg/g. MATHLBTZE R P, R B 5T U = 2L
L, - MRS, i F & S AR A E [ iR, s
A ST TR R A R B Rk B i R 3 A
Mo Bl A R R EE R A8, TOC £
KF 1%,S,+S, 2 KT 2 mg/g, k2| Hh 5E—4F e
FUE IR A RAE , Nz i e s Bt R R R, AR
WA R, DRTE S AL R R, — TR
M52 740 SRR TR B A B 2k B 3 B
(R,>2%) , 3R 3 s B U N R IR A 1R 31 A
P BT BE(1.0% <R, <1.5%) , <Az
I, RH A Hb i R IR IR A AR I TR
1.1.3 S ma h = BIR e £ 1R R A RR
AR Mk 52 1 #Hs e 19l <0 = IR
[URIAS AR R v TR IR T HAAORE, R
KIRRFEZE ] = IR A U R, RAR A
i o A H R R PR AL AR B AR ke [R) A0 ZE 4R
A RIRSEE R AE 1.3% ~ 1.7% , AR 1& 44
AN TR BE B v MRS R BTk, DA SR Bk
R BRI AT A A AR LR TR SR
WEE RN 0.9% ~1.0% , 5 A ke J5UA i P 1k
FREEAH Y e £ 2 LT RAYE R MR R
Y Pr/Ph B Coo BN ES be & DA E & —
G A Wy bR B0 A B R HE i SRR 7
MR E IR
12 XEBE“E—LCRS"NSHEENINEBER
1.2.1 S0l A A L A2 Bk ) AR Y AL HF 4 3 AR R
PRI PG He A R At I R P
ZRAR, ™R Tl 37 ) ek, OB B R RS R X,
[T B Y PIWL R AV == ) | E A e = s it
AERRAZRE M, B A 8 BN R R
B A DU E R h B AR A — TUA TR
GBI, (AR, B PE ARG IRE Y ZTR f880UCh
AT SRR A R TR AR s T VI TR Y
SR G
1.2.2 BB AEB B ETS R KA AR S il i
R & B I BB ZAT 2 R A R



- 806 - o W F % b & 42 %
(AR, NIEFTEE LT Lo MAEE,
VAL W AR UKL U A K VRIS UL T R 1.3.3 Rl 23k i 15 4 20k o g &

th—Jb Bz, H b g 1R, SN A TE B e K T A
10 km, FHIRRE 200 ms, MiBcA T W A4
MBI 1~5 km, FYIRE 60~80 ms,

(2) WrJR et immb iR 2 . Wrba b, K )2 ml
T TR K ety 2 Ay URGEGE TR R G 1A
ST FE ARG B 2 20 km, WTER T Tk, AT IR K
RIPTARYIHEE R R
1.2.3  #3F—= A i ARAR R T8 R HLEE A% SR 4K

LB PG« =PRI RS A
i, R 5t PV VS DU RUAR BE L DR % 21 )
WAERIUGE &K BEIE— =AM DIRBUR R, Rk
AmmduE i 17 Hgs Raes fLEs AL
At G FREF S KAABAE R IR R T IX

FLIRE i WA VR PR 0, 52 < B AR ] B b
SR SR, EUTRBLE AR 1y i S0 AR 4k X R AR
ST 2 T AR AR, B ASAE SR i n
RERBATFRERENR =5 2 HEFIA T B
AR 30 m, RITEELE A KN

T —RG G BT T BTRA 1R s ss , RH SE 22, KR
W N R = A UNRE I s, 2 R P ) AR AR
i = FMTET S KR 43 SCNE ] H 34 2 R A Rb
&, Em LORZESZE  REREEZ KT 20 m,
HHEHST R 0%EL

P B R CE—ILT REAHEE R Y
ZWW A B BIE EAE ER F X, [, F
BT 22 B K B VR RO AR A 25 4
AT P AR 2 Y PE R 7E 4 300 m DL AT
ATLLIRE] 10% DA A FLBREE B2 1.5%107 pum® LA |
9555 RIS = ™
1.3 RXEZXBME—AEESET

T RA A T S SRR TR FR 1 T b B B
Wis—A R SR ER LS GE R R
it
1.3.1 FHHITHINAIR R LA e AR R AL

TELGH T W P — W i e 4 A A 5 T M ik
FEUURE WSS , DURAHZE AL B R —rh B = A
DR 220 v A8 Ry KB4 = A DT R |
WA S o
1.3.2 BRBARZBER R ARG Eoy Br

WP MBE 2e D) T —I R R R T
Rf— R — R R R R PR
FRIE MR Z R TR S s AR Rk, 1055 A o
TR 30% ~50% 2 18], A F TR E—A A B

RO LT 4 BT . O —H145 5
DX BARMI ) BRI = il BT iy, R R
FNTB EEHEIX; QFE =S 2 AIE,
SR Z LY 22 S Al A R ER T MK
FEIX Qi 52 1L X S 1) W HE S35 4717, 0 AR R
WA , 1) BT AR I (g | FL A 5= L Lt
DX AN BT sy, W)= T R b A T 4
1.3.4 ARk R 4s 4 A A 2 phag £ A

Bl UESE = AN AT 2K R o 8 e
[ B 420 B B PR L R K, A R R, W R A, A

4 000 mAFZ 0 2145 Z
135 $3£(RAEZLBAMNTEER o EE,BR
MR TLFTR

R & E HZ A IK | = MAINRTZ oK B
B m P A A K K IR ST BB A ] 2% 93 K
4 PRI A

AR K G ERL A TE L 7 Fh 2 2 i) 1) 15—
A AEN, OFWR LT e 2R
BRI (FE 2a) ; @ EW T FEERD A AP K—
Wi 2 32 B 5 T ], 22 LT — A 45 S b X
B(E 2b) ;@) B ) W J2 T R ik W il — 1 B A
SEAKERD S S KA Z LR B AT TR S
XN B (K 2¢) s @ Sl W2 b T F 2 —
ISR BT W22 A B B b A, DL Tty B
B2 VA (E 2d) s ©Hb)Z T E—WZ B, %
AT B L, Wi 2 4 (& 2e) ; @17
UPIUAPERE A, AREI T -8 2 OIS VD 0O B i) b
B AR (K 2f) QI EHIE I, R, F
B R A AR T 1) 5% 5 A X T
HEARES B RK(E 2g) .

AR ARZERNE G B HIE R TV iE
A WS E B R, 2 TgORBE A T IX .
X PR 5= X Gl OB PR S B IE 5
14 REBHZEESBERAEFRBEEE
1.4.1 FHAZKEZOWERRE BB SH

MAE 3 BT AT 5ORE , A 3140
DURRE A A T 2 M T B 10, 22 0 1 DA 30 R 1Y)
SEREVRTTH A AL FE  FE T Br TR V= 38 2]
HR, NIRRT IR RE R I3 Al ) iU 22 Tk
T e L XIS )2, RHEA A S
THER P B IX 55 2 & 250 ~ 500 m, 55 Hb L ik
80% A I, i IX Il a5 SR TEREAS R T A 4341, XF
AR Z IR AR BT G L AR B



55 1] B A

- ATV I 1T R e R T R IR A B R 1) - 807 -

& b Lk
/m

P 2 ATV I8 AT o PR ABUREIE A A it — o R A2 5 B A A A

Fig.2  Development model of structural-lithological traps in Baochu Slope, Xihu Sag, East China Sea
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