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Reservoir-forming pattern with multiple sources in second member
of Shahejie Formation, Bonan Sag, Jiyang Depression, Bohai Bay Basin
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(1. Department of Geology, Northwest University, Xi’ an, Shaanxi 710069, China;
2. Research Institute of Shaanxi Yanchang Petroleum ( Group) Co. Lid., Xi’ an, Shaanxi 710075, China)

Abstract: The second member of Shahejie Formation (Es,) in the Bonan Sag of Jiyang Depression has multiple
hydrocarbon sources, both from top and bottom. Drilling, logging, seismic and testing data were applied in the
analyses of Es, in view of the unclear understanding of multi-source hydrocarbon accumulation models and the low
overall study level of Es,. It was concluded that the hydrocarbon in the Es, was sourced from three sets of source
rocks in the upper section of the fourth member (Es,) , the third member (Es;) and the first member (Es,) of
Shahejie Formation. The fans and carbonate rocks at the bottom and the mudstones on the top of Es, served as
favorable reservoirs and cap rocks, respectively. Faults and unconformities formed a 3D transport system, which
had a significant influence on hydrocarbon migration and accumulation. The physical properties of reservoirs
restricted hydrocarbon enrichment. Two reservoir-forming patterns, ‘accumulation during the middle stage with
two sources’ and ‘accumulation during the late stage with three sources’ , were established according to the
difference of accumulation stage and source. Lithologic, structural and structural —lithologic traps were formed
with single or multiple sources under these two patterns. The major accumulation stages have a trend of being late
gradually from bottom to up and from the sag center to the edge.

Key words: multiple-sources hydrocarbon supply; accumulation pattern; main controls for accumulation; second

member of Shahejie Formation; Bonan Sag; Jiyang Depression; Bohai Bay Basin
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Fig.1 Comprehensive column of Bonan Sag, Jiyang Depression
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Fig.2 Hydrocarbon accumulation elements of Es, in Bonan Sag, Jiyang Depression
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Fig.4 Oil and source rock correlation of Es, in Bonan Sag, Jiyang Depression



5 2 1]

SN , 45 D PH I8 B 5l ml v s ol 2 — B DR B AR R X - 163 -

AP E B —E P RAEYE R R AZ &
SRR A XA R DO A e R (B 2) . B2,
VO VY B B e A HE A I AR 2 AR B
FEHRC A AT 31X — X A AE AT YA v g L
W BT WTZ A v U B e A
HER I A F B T W R s B 2 V0 B2
R,V = Bl TR A A HE R i AR 5T X Vb B
T ERFNIL AR A A B, S AT U R ik S X e 2
AEAE AT YAE VD = BRI W2 DA Tl A0 JE 38
N[V ARy = G i SRR TIb U I N SE TR VU E N
1T 18 8, 387 1] Bl P SR AR G ; 78, 10— Bk
T HE R A LA R X VD — By g
X Xl A A ] VD — B 5 0 Z B R A G 2 )
WrJZ , A AT AR A, 32 2EE i s S 2 v B
fitt)=h
3.2 RERERHERIR

¥ R T A AE Sk v SRR BE IX T AR YR AT
% BN I, K o QR SE B R FR ) 1
2 RFLIE 3 YOS AR Y 4 A T 5T R
I AR AS YR 22 b i T A A 2 AR — I 3%

P (1) IR B G R VD DL B AR TR
BT AR CE AU B ek E A AR & T BR O R HE
e A AR R AR, R R R ERS
Yo VU L B T 1 3T A D H T B e e A
Wi 25 e e T o b 2 R T RO, Vb DU L I B
BRI A W AR R IR R A KR
PERSY BB R R e IR, PR IX T B
TREAYTE A 32 B4 25 T48 I R et 2, X —
FerE G TR P4 IR S 3SR Sk
Pl 18R KA RS — IR EE I, B 85 ~ 90 C
PLJ105~ 115 °C2 U X a], 43 516 1 T P 41
TURR M | B Ab A 4 U ARG 30 2 B4 2 i [ B
(ES5) A YOm e i A T 4k 2 K
8 T SCAENE P ZH DRI (8 ~ 6 Ma) & A R AR
MBS HJZ T FRAR, HERR 15 1k 5 (R B 5 b
JZIRTRIASHIN R, B AL ORI (3 Ma) ,
SRR B FELE AR I 1 1A S o TR R S i HE AR
FIRRFE S, =R B A T IO, X — i v —
BRI A NA — B EAhE R, 3 BERES
AR I AL A R A BT — Bk 4 2 v A R

x1 FERMMEEEERD —REEERKEREN—REHIE
Table 1 Uniform temperature data of associated brine inclusions
in Es, in Bonan Sag, Jiyang Depression

S R/ @\Z‘%ﬁi ¥R, o R/ H@\Z‘%Mﬁ ¥R,
m (RN C m (RN T
124 2783.0 ¥ 84.6 284 2889.5 Y 109.3
124 2783.0 A 86.0 284 2889.5 A 110.8
X124 2783.0 A 88.8 X284 28895 Pag 113.2
X124 2783.0 AbE 89.0 X284 2889.5 AbE 116.3
X124 2783.0 A 89.8 X284 2889.5 A 117.9
X124 2783.0 A 108.5 X284  2901.0 A 80.5
X124 2783.0 A 111.2 X 284  2901.0 AbE 83.2
X 124 2783.0 VaE 111.8 X 284  2901.0 VaE 84.7
X 124 2783.0 VaE 115.3 X 284  2901.0 VaE 87.6
X124 2783.0 A 116.8 X284  2901.0 Vap 92.9
X 124 2786.3 VaE 86.9 X 284  2901.0 VaE 106.4
X124 27863 A 89.2 X284  2901.0 AbE 107.3
X124 2786.3 A 90.2 X284  2901.0 Vg 108.9
X124 2786.3 e 108.8 X 284  2901.0 A 110.1
X 124 2786.3 VaE 111.7 X 284  2901.0 VaE 111.1
X124 27863 A 112.0 X 284  2901.0 A 113.1
X 124 2786.3 VaE 116.2 X 284  2901.0 VaE 119.9
X 124 2786.3 VaE: 117.1 X 284  2903.5 VaE 89.3
X 284 2 889.5 VaE 81.2 X 284  2903.5 VaE 90.3
X 284 2 889.5 VaE 85.8 X 284 2903.5 VaE 101.5
284 2889.5 Fap s 86.5 284 2903.5 Vap 106.9
X 284  2889.5 Vg2 87.4 X 284  2903.5 Vg2 109.4
X 284  2889.5 A 89.3 X 284 29035 A 110.9
X 284 2 889.5 A 95.7 X 284  2903.5 A 112.7
X 284 2 889.5 Vag 106.5 X 284  2903.5 Vg 118.1




- 164 - & & B

100
Tk AR E/C

| |
40 30

HFAE R Ma

K5 BrPHEBR R Y284 b — Bl s vk o
Fig.5 Accumulation period of Es, in well Y284, Bonan Sag, Jiyang Depression

33 HSREEEEER

B RA T B 2 IR AR R A E T O
BAaFEE . Wb, v BRI AT 2 47
e, 250 DA S E EEEF R, R 22 R 24K
FAHZIN T LB ZEE N AR X ET
ZATUEIA], 32 B M 3 e P R s — R A
PA) ST (AR 5 1 P P L % i Ak e 8 ok % 78 1)
M2 A, BT X 22 R A i 2 S AR T 1A 4%
PR, 1532 T8 [ 28 1A T A0 RE 75 R 1 DG
TEM S 2 2 A B P s Bt 3 A) U <
AR AR 5 5 A NI TR )2k
3.3.1 B —RELIHMAEH

W S A Z A i OB B R HITF S
s ] AR Ay P 340 T 226 e A, 38 AT R T oy g
PR B U He T P12 AR FE BT A,
T 2404 ZR A AS TR] R 359 RN [] DX 3ot 301 < i 1
SOy SORFR BE AP AE 22 5 o W ma vE P30 L 2
3% B BT K v Ak vEDT e Bk v = BRI
U E BRI 5 R B AR = i 4
%I, SUAE AN [R)A8 18 56 T8 1 T — B B 7R
SEF R W Bl A ] B 92 56 PR 50 11 TR T 23
TREHEZ (E 2) I8 5 ] F R UG B OC R
Bl v B AR BUEGE B4 TR, 0t
Hh W)= B AR B KR T A N g = T
SRR EAEERE , M BRI S AR R B ™ AR 1Y
PR P T A T W SRk 3% BT, s ol DRI s o 0 i 4R 2
TE W U AE LB, DRI D)2 X s 7% R i
LRGSR A BAEN

PRI R AN, R 45 B9 AN 5 A 1 A AT S5 7

AWM S B mE R Y R 1 g
AR AN RS R85 38 18 B HXH i iz B B B G 3 1Y)
SO, 32 BT AN B THI 32 10 AL Dl R B DA
B b N AR E SR AR R
PP TR RS — B S Y B2 R
Al R X RS REY =B S LEY
TB B AU N A T AT R
TEAFFE X TR 80% ;5 [ B i AN 3% 4 T 18 22 i X
AEFN P TR AR XA e D = B 5 10— Bed&fil X
25 T B[R] XAl T8 B KUk e A 3 d T
LB, il R is B I FaE s, A, A S
TSI A S PR B T A PR L G R, — e
LA B R RS AR R A R E s, kR
— A BEEZ A ERCE B, W58 XA i
SIsRILFRIE A G EZ e —B S
T = BB IX | B) AR W 347 B R SR A 1 AR 3
1R VG M X R
3.3.2 fEERMEER BT R
RG> B R R A MR R R
O A RS RED S AR IL R R E I R B R E
12 (i) JR A DR o YR IR TR AN o3 A TSR0
1) TR W g RV 22 e ol X5
X Vb B2 M A R 2 B UL YRk T v
N B 3 s ) SR V5 9k R AR P A AL
B 85 3k KT 20% , 18385 K i KT 10107 pm?;
TIBEFTH 2 8 7R B RE S FLBR B KT 15% , B iEH K
T 1x107° wm® ;986 /R B AR 2 FE i P e AR X 4
25 FLBRE—/ N T 15%, B %% /N T 13107 pum®
(E6) , [FEF, 5 UTTBAHBIEZE /T 20, M e A ik 4R



5 2 1]

SN , 45 D PH I8 B 5l ml v s ol 2 — B DR B AR R X - 165 -

100 000

o B
10000 |« yfif2
- HBE
1000f |a ik

=5

BIEHR/10° pm’
>

520 25
FLEEZ/%

K6 FrRpaER EEG v — Bam s SiEZ MR
Fig.6  Relationship between oil and gas show and reservoir
physical properties of Es, in Bonan Sag, Jiyang Depression

R N A WU, PR 22 AR 2R B — A
MUURR, X 5 H AR & BUAY R Ak i R B4R ey
PERSF IR A ME h — 3, TRt AR E R
SRR AW R YR AR AR 2
T 0 2 A0 B 2 R A R 2%
4 pE s

PR b S R o3 BT 45 SR R B BFE X
Vb Z BAE AN G I i SR IR A AE 25 57 TR
) ST 2 A A A 22 S, L R = ] I 40 oy < rh
R SRR A A0 B U R — DRI 2 A
4.1 “rREIRE . SURERE” R EER

TR BE DT, B R EEFa TP 1Y B =
BREE R IKRT 0.5% , EANERTTIR . AHLE
P b R SRR A T RE T S E S H)Z T,
M ) B R AR R Ak N ITTHER )
Ji. B R HEE B ) R SR HE R
HHNE R eRTAT: e U o A | MU N 2 4 O N [ T
%% NS TG 5T JRm kA 1) 12 7 FE R

J18ESl 2 A R RO R S i 2
BerpiB B R, X — s 298 il
PEMBCRIA S —A PR AR, B Ah il X — 1L
R S ER R o ORI T iR AR HRRE , HACE A
B, DR A s — R 2 il S X b — B
AT B P 4 B P AL e B e i, o0 0l Al I v =
B U0 1 BEAR R SR A Tk S R i (1
7) R A 2 S
42 “EREAREE . =IRMEE” BEER

AL AR DURROR Y] , o e B 0 DU S B Fn b
BRI BE A SR B A TR A A R S
AT ORI, T BT IR BR ST v = Bl
U TUEBATFIRE P A, 0 AETE 13RS T T KW )
LB, ZRERY " BST = W UEBRIBIE
ARG TR SS 8] E RS s IR &R I
TESL A R RV T, i A b R o 1)
NG R HCIRIZ RS AEVD — Bl Ay ] Bl P 2R AR
oo T V0 — Bk P A R R 2R A, (5
Uo— Bk I A R il SO BT i A 1)
B, e EAL R PR TR R U — B iR )=
b — B U M3 0 A s B B HE R AR AL,
REFCTE IR JE i s e TR W AR = . X —
AT, 28 LV = Vb i B R 32
M PR R AL S R, A7 R v — Bl R B
AR S —a PRI R, BE AN AT V0 — BE W = B &
0 DY B ELIR 514 52 2 o DI JRA T A o T AR 30
T RS i 6 22 3R S A v RS R e S B v — B
TR e B s s R B AT o (T 7)o

VA R T B U R A 3 D7
FORF L B G, TP B B Vb = BeRnvb— BUR IS

ONEs, BT @ Es, H Y R
GAEs, MR R @Es, 5 Es % R s
G NEs 5 Es L BRI ©NEs \Es,\Es, V5% BRI 5

IGIEETES AR
WAIER TR RIER T
=] [=—] [

TR A H)Wc%ﬁ,ﬁﬂg AHEE T

TERCITE TR i

K7 O PR i g e b 10 — B R e X

Fig.7 Multiple sources accumulation patterns of Es, in Bonan Sag, Jiyang Depression



- 166 - B i F E 540 %
SRR ; LU, B AT AR R S AR TR, 2016,38(6) 21731,
2 /ﬂﬁﬁiﬁ ,ﬁﬁ\ , Q Tk . E /i B/H-/ ':F‘ i m :‘@2%1{ , i LIU Yurui. Petroleum accumulation rules in hysterogenetic
/ﬁfﬂﬁlﬁ@%ﬁilﬂﬁm m@ﬁﬂﬁﬁ%ﬁi %%O reconstruotl\je—syngenetlc rlft basins, North Jiangsu Basin[]J].
Petroleum Geology & Experiment,2016,38(6) :721-731.
5 45 6] A R A VR AU A7 1 .
RAREHIREN,2011,22(3) :399-406.
( 1 ) (ﬁﬁ]ﬁ B/é /E\‘ﬁ 7’/'\ IEIJ:EE«EQ N v '\E«E& EF[]]//I‘—A WANG Zhong. Oil sources in multi-directions and accumulation
EQ 3 EJ:%*]}E%“:T , ?EE ﬁj{’%’ ; I//I\:EE('-}EQ %Bja*'a Mg&ﬁb’é@ﬁ analysis in Guantao Formation of Gudao oilfield in Zhanhua Sag[J].
AU ORI A MR T A RIS T ; b ‘;ﬂcﬁw ;O;j ;; [3: ;Siiﬁfgmw
Bl ORI AR bCE R R R g
Ej’i,ﬁi% j‘:‘g EE Hfﬁ)%. %HK%%E*@)& o LI Qirong, DU Benqiang, LONG Hui, et al.Geologic characteris-
( 2) ??jl—_lﬂé /% IZ/H? ?//l\ :Eﬁ ‘ZEE /_:M }Jﬁ ﬁﬂﬁ g %1;'5 Jgé tics of gas reservoirs and exploration direction in southern
BT 5 BT R R RN 12 A AN 3 B s 1 25 T Sichuan Basin[ J].Natural Gas Industry,2009,29( 10) :21-23.
/—:\‘E(Jf_fﬁﬁ_'?f: ,Rﬂ%%{%%%{%%ﬁ%ﬁ , Xj‘{ﬂ;]/—:kéig [8] EKIL, 1A, Z0] QSR LRGN I LU R R T =
b s e b A S e B T BRI 1] CHL R SRR 2014,21(6) 16871,
%” %%Eﬁ EE%“%} uru? ; ﬁ%%%% rﬁﬁ%ﬂ {FH/:{‘ ™ %$§% WANG Changjiang, TANG Jie, LI Ke.Comprehensive evaluation
E ’ %‘@ﬁ? E@{%%EYH}%EZ?T%%&&?O method on fractured reservoirs: Taking the lower Es; in Bonan
( 3) mﬁ}ﬁgﬁ%ﬁ%n ‘mﬂ“/ﬁjﬁ Iﬁ] s {%Jﬁ‘jii l;/é I//I\:‘WE& Subsag as an example [ ] ]. Petroleum Geology and Recovery
TSGR 70D U] B LR A s A I 0T Efficiency 2014,21(6) :68-71.
B TURMLE 2 R R T S (9] T UM KIS BN R v I LB K
LY VL Y 2L 1 e P A \Wi&@,ﬂ L% A VRN Z S [ T]. PR Keeg il ( HRBL )
. Neroap b 8 . 2015,46(6) :2162-2170.
ﬁi%lﬁg%% i ‘{H:]aga’ El TWL ) E' ‘{i I;/é EF' L Iﬂ YU Yang, LIU Peng,SONG Guoqi,et al.Analysis of differences
mé%’?m%ﬁﬂgﬂz}ﬁﬁj‘rﬁ] miiuﬂﬁ%ﬁ%%o about sedimentation and diagenesis of multi-type reservoir in
B2 TH upper part of Es, in Bonan Sag[ J].Journal of Central South
University (Science and Technology ) ,2015,46(6) :2162-2170.
[1] A, &0, a8, 5 26 E R R G0. fiAHBE 2HhE (107 XM, AR ZF , XUHER , 55 B ma EE A Y0 0 10 B 2 2 B iR
PEVEA AL A0 9 BB [T ). 3 BT R 2, 2005, TRFIERHLE [ 1], g R (H AR , 2014,
40( 1) :133-144. 45(9) :3234-3243.
ZHU Guangyou, JIN Qiang, DAI Jinxing, et al.Composite hydro- LIU Peng,SONG Guoqi, LIU Yali, et al. Mechanism of deposi-
carbon-generation system: An important concept for source rock tional system in upper fourth member of Shahejie Formation in
evaluation and hydrocarbon prediction in rift lacustrine basin[] ]. Bonan Sag[ J].Journal of Central South University (Science and
Chinese Journal of Geology,2005,40( 1) ;133-144. Technology) ,2014,45(9) :3234-3243.
[2] L A P D B 7R i 0 b DXty 3 20 o £ A A s U5 (117 2. WA AR B ) TR A T AVRRAE B2 TR =X . LA
B AL ] BT BT, 2010,31(4) :337-340. P T S e e B e TR AR D = B B [ 1] i B B
KANG An, YANG Lei.Lacustrine source rock occurrence and its WA ,2018(1) :1-8.
petroleum reservoir distribution of Paleogene fault basins in offshore JIANG Chao. Characteristics and model of gravity flow sand body
China and Southeast Asia[ J].Xinjiang Petroleum Geology,2010, deposition in the slope zone of rifted lacustrine basin: A case
31(4) :337-340. study from the Sha3 member in the south slope zone of Bonan
[3] 45, 40t v B vogr A AR Ak 180 42 s DU A ) 8 % Sag,Zhanhua Depression[ J ].Petroleum Geology and Recovery
AR [ 1] . A M 5 241, 2006, 12 (4) ;483-492. Efficiency,2018(1) :1-8.
JIN Qiang,ZHU Guangyou.Progress in research of deposition of oil (127 RUMS.hpe R v PUBE b B i AR Rk 2 [ ) )9
source tocks in saline lakes and their hydrocarbon generation[ J]. M5 R IKE,2016,23(3) 1 1-7.
Geological Journal of China Universities,2006,12(4) :483-492. LIU Peng.Particularity in diagenetic evolution law in the upper
(4] XVETE, Wikh, S0k, 157 KA 20 Hh H 2 B RO 1 31 g 2 0 part of 4th member of Shahejie Formation of Bonan subsag[ J].
SR DAL T 2 b 0 AR (T R 5 [ ] A i S b R Petroleum Geology and Recovery Efficiency,2016,23(3) .1-7.
2017,39(6) : 738-746. [13] st WES] Mz, 45 e TE G D08 A KR 2 5 3 12

LIU Hongyu,CHEN Wei, WU Feng.Dynamic models and equations
of hydrocarbon migration and accumulation in graben basins: A
case study of the Maichen Sag, Beibuwan Basin [ ] ]. Petroleum
Geology & Experiment,2017,39(6) :738-746.

(5] XUEFw. AL A= — ) Az W7 B 4 SO RO AR 5 [ ].

ST BN ORI AR A T L[ T] . A SE B T, 2016,
38(2):231-239.

JIANG Qigui, SHEN Baojian, YANG Yunfeng, et al. Kinetic
analysis of hydrocarbon generation components in shales from the

Bonan sub-Sag and its significance for hydrocarbon exploration[ J].



5 2 1]

SRMG , 2. B FHI) e il i ek i v 1 2 — B S YR L e X

- 167 -

[14]

[17]

[18]

[19]

[20]

[22]

Petroleum Geology & Experiment,2016,38(2) :231-239.
BTG, A R, 45 T e B TR i SRR AE B
EHERFL] AT KRBT, 2005,26(4) :473-479.
GONG Xiumei, JIN Zhijun, ZENG Jianhui, et al. Resrvoiring
characteristics and main controlling factors for deep hydrocarbon
accumulations in Bonan Sag in Jiyang Depression[ ] ].0il & Gas
Geology ,2005,26(4) :473-479.

B RS, KR, S B EE R T R R E G
S5 TR S R IBCR 2007, 14(3) 13437
LUO Wensheng,ZHANG Shanwen, WANG Yongshi, et al.Fault
activity and hydrocarbon accumulation in Tertiary of Bonan Sub-
sag[ J]. Petroleum Geology and Recovery Efficiency, 2007,
14(3) :34-37.

ZER e IRTEAR R NG YD B =MD TR R AT 1] 4
JR2E 2R ,2011,35(3) :337-346.

LI Libo, WU Fadong.Sedimentary system analysis of fan delta for
the second member of Shahejie Formation at the Bonan Sag[J].
Journal of Stratigraphy,2011,35(3) :337-346.

XA, 2 SRR A5 R B ot O R 0 U B = B
TR M RGP AE [ )] 3 H B 5 RO, 2006, 13(4)
8-11.

LIU Shilin, LI Yuan,GUO Liguo, et al.Geochemical characteris-
tics of Esy —Es, source rocks in Eogene of Bonan Subsag[J].
Petroleum Geology and Recovery Efficiency,2006,13(4) :8-11.
RE A, £k, BRI L R 25 R
JRLSE B A b R SC [ ] U R 5 R R, 2014,
21(5) :1-7.

SONG Guoqi, WANG Yongshi,CHENG Fuqi,et al.Ascertaining
secondary-order sequence of Palaeogene in Jiyang Depression
and its petroleum geological significance[ J].Petroleum Geology
and Recovery Efficiency,2014,21(5) :1-7.

LI T T4, SRR I R SR FR R R LA [T ).
RIS, 2005,51(4) :416-422.

ZHUO Qingong, NING Fangxing, RONG Na. Types of passage
systems and reservoir-controlling mechanisms in rift basins[ J .
Geological Review,2005,51(4) :416-422.

ZEREK, H BB, S il S s B B I =R
SIHT : ATR AL A R T B X7 3 FE S 0 (3] AT S
J1,2016,38(5) :577-583.

LI Heyong, TTAN Kun, QIU Xuming, et al.Three factors control-
ling petroleum migration pathways: A case study of XJZ oilfield
in the Gaoyou Sag, North Jiangsu Basin[ J ].Petroleum Geology
& Experiment,2016,38(5) :577-583.

B S R R B T B 5 i RO R P [ D] 5
P Al (R AR) ,2007:31-37.

LUO Wensheng.Study on the relation between fault activity and
hydrocarbon accumulation in Bonan Depression [ D ]. Qingdao:
China University of Petroleum ( East China) ,2007:31-37.
Rz, B, A tnm , . EiS i B AR s DRl AR B2
RO SRR I () ] A S B, 2017,39(1) :65-70.
WU Yunyun,MA Lichi, YANG Guili, et al.Fault characteristics

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

and their controls on hydrocarbon accumulations in Neogene,
Kendong area, Bohai Bay Basin [ J ]. Petroleum Geology &
Experiment,2017,39(1) :65-70.

PRIGA R Z 0 AR 0 A 111 B 9 v 3 B v DO Bl SO
FECRFF 5 [ ). B B TR % 22 R (H AR B ) | 2008,
35(2) :113-120.

XU Xingyou, XU Guosheng, QIN Runsen.Study on hydrocarbon
migration and accumulation of Member 4 of Shahejie Formation
in Bonan Sag,Zhanhua Depression, China[ J ].Journal of Chengdu
University of Technology ( Science & Technology Edition ),
2008,35(2) :113-120.

P A SR R S M e e R i OB A [ ].
T H T 5 R I 3R, 2012,19(2) :5-8.

LU Hao, JIANG Youlu,LIU Hua, et al.Study on formation stages
of oil—gas reservoirs in Bonan Subsag,Zhanhua Sag[ J].Petro-
leum Geology and Recovery Efficiency,2012,19(2) :5-8.
i BB, TR, S T A T B B = A A R
TMAURBBFIEL )] AL LR, 2017,39(5) :603-609.
MENG Tao, QIU Longwei, WANG Yongshi, et al. Hydrocarbon
accumulation in Sanhecun Sag, Jiyang Depression, Bohai Bay
Basin[ J].Petroleum Geology & Experiment,2017,39(5) ;603-609.
S, B PoAf , B 3 HUOR 2 b I AR ER 2 X G T B 84 %)
TSR [ )] A e R B, 2016,38(2) 1 156-161.
TIAN Peng,MA Qingyou, LU Haitao.Strike-slip faults and their
controls on hydrocarbon reservoirs in the Yuecan block of the
northern Tarim Uplift, Tarim Basin [ J]. Petroleum Geology &
Experiment,2016,38(2) :156-161.

SR, T , 5 RN | 28 AR A 5 S0 1) A 45 ke e R
XA 22 A5 AR L] s R 2l (AR
Mi) ,2013,44(9) ;3776-3785.

GUO Kai,ZENG Jianhui, JIN Fengming, et al.Lateral heteroge-
neity of unconformity structure and its differential control on oil
migration and accumulation[ J].Journal of Central South Univer-
sity (Science and Technology) ,2013,44(9) .3776-3785.
ALK ARA T, AW, S5 AR G SRR b i RO B 45
R HIBEFE ) ] AR 5 7, 2012,36 (4) :518-524.
WU Kongyou,ZOU Caineng,ZHA Ming, et al.Controls of uncon-
formity on the formation of stratigraphic reservoirs[ J ].Geotectonica
et Metallogenia,2012,36(4) :518-524.

AR A7, B XUBE, 8% SR . 5F FH 340 B AN 5 5 K S RE AR A i
SRIEE BRI )] A2, 2010,31(5) :744-747.
SONG Guoqi,SUI Fenggui,ZHAO Legiang.No unconformity struc-
ture in Jiyang Depression as long distance migration pathway of
hydrocarbon[ J ].Acta Petrolei Sinica,2010,31(5) :744-747.
XU, B IETC , I | A5 TS G b A T Vb i 4
THRORAEHARFAE [ 1] A 30 M5, 2017,39(2) : 180-185.
LIU Yi, LU Zhengyuan, QI Minghui, et al. Microscopic charac-
teristics of shale oil reservoirs in Shahejie Formation in Zhanhua
Sag, Bohai Bay Basin [ J]. Petroleum Geology & Experiment,
2017,39(2) :180-185.

(H%E % 4A)



