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Abstract: Mixed siliciclastic-carbonate sediments (MSCSs) occur extensively in the 1% to 2" members of the Shahejie
Formation (Es, ,), Zhuanghai area, Bohai Bay Basin. Over recent years, breakthroughs have been constantly achieved
in hydrocarbon exploration in the MSCSs in the Zhuanghai area, making these rocks gradually become significant
exploration targets of the Paleogene strata. Using techniques such as core observation, thin section observation,
scanning electron microscopy (SEM) , and porosity and permeability analyses, we investigate the characteristics of
MSCS reservoirs in the Zhuanghai area and the factors controlling the formation of high-quality reservoirs within. The
results indicate that terrigenous clastic grains in the MSCSs in the Zhuanghai area are dominated by proximal sediment
and exhibit lowmaturity in rock component. Rock debris originating from the Changdi uplift is dominated by
intermediate-acidic extrusive rock detritus, while that from the Chengdao uplift consists primarily of the detritus of

metamorphic rocks such as quartzites. Using terrigenous clasts, chemogenic micritic carbonates, and biogenic
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carbonate grains as three end-members, the MSCSs in the Zhuanghai area are categorized into four types: terrigenous
clast-dominated MSCSs (terrigenous clast content: 50 % to 85 %), chemically precipitated carbonate-dominated MSCSs
(chemically precipitated carbonate content: 50 % to 90 %) , ortho-MSCSs (contents of the three components: all less
than 50 % ), and bioclast-dominated MSCSs. The reservoirs of bioclast-dominated MSCSs exhibit the most favorable
physical properties among others, with an average porosity ranging from 15 % to 25 % and storage spaces composed
largely of primary intergranular and bioclastic pores. Micritization and the sparry cementation on the rims are the most
developed in the bioclast-dominated MSCSs, with the rigid framework formed by both allowing for the preservation of
primary pores. Meteoric water leaching and organic acid charging are conducive to the formation of secondary pores in
the MSCS reservoirs. Carbonate cementation with poikilitic textures is the most developed in the ortho-MSCSs, while
continuous compaction produces the most significant impacts on the chemically precipitated carbonate-dominated
MSCSs. Favorable conditions for the formation of high-quality MSCS reservoirs include (1) the high rock-texture
maturity and bioclastic content in the depositional period; (2) the development of micrite coats, meteoric water
leaching, and the formation of the sparry cements around the rims during the penecontemporaneous period, and
(3) strong organic acid dissolution during the burial and diagenetic period.

Key words: diagenesis, Es,_,, reservoir of mixed siliciclastic-carbonate sediments (MSCSs), Paleogene, Zhuanghai area,
Bohai Bay Basin
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JEE 2 Ao 18] L B AR O A0 L 2 £ A I £ 45
A SEBAL B AR R LER (€ 9b, o) , R HTE
JE A A AR 1) J2 B, 3 LB A Dy 41 4 L B S
PEATR, FLBR BAR RN G PR X S kR AL B
DURRARXS N

5.2.2 AEdpKRpEil

AR LA LA W T O 2 AR BRA RE IR AR
HREIE PR, X PR S AR R Y U
JEME ) AL, A= W) e (R BEAE AN S8 B DT T >R
I, AR AR AL A T RE 2 LT R IR B 45, X
LB AR AE T P 22 (P 9d—1)

5.2.3 RAEEARIL

AT L X 7> — B -1 “BUR BUA R IZ 4 1 R ER
RABIK A HURAF R AR B ik o, B T — &
FIKLIA] KL P FLAN AL o RL[a] ¥ L 3 2R 7R AR
L E] AL B S b R L A X R i 5 K 38 s S
IF1) 0 TR R TR £ Je 245 0 s b i A B (P 9, h) L X2
FLBRAE A0 i 2= i FL AT 58 1 ik e AL 32 20K
P TP UKL PN 3 4 1 A ¥ i LB (181 9g, 1), 38 5 R 1
UL AT AT i R X G P R A S D S o T ks
PN RS AT o T 5 A P8 A L 32 2 o o ) 2R R
TRIK I I BB PR PV T T B (1] 9a) |, i J7S S 5L
FLI 3 B AR A OB BRI A, ELI = LT 58
PRI, UGR T MR R R B AME (181 9—1) .

6 PRilETE I N R

LA LA  JERATUR 4 P 8 i (L
R LB R P 2 RS T T i s
VB BRI R

https://www.cnki.net

6.1 mFEH

JEIR B DUAR A TR E 1 AR RUEE TR ORI AR 1
JREAE 5 ] ORE Y OY | SR AR RN
SN T A T R BR B CT  = AHTTAR
Py R i, A A EE 22 B AR 6 FL B RE 1K 5 T
MESTIURRY ol T 32 BIBAR A AW vh i Y838, T2 R
A UL B IR IR A - A1, A B R RIS
BB NG A SERE T , I A A, TRT IS R B SITLAR
Yy rb BAT B ) LR R e, M T R A FL B A PR AT
FIUAEALBRBYIE Lo DRI , 0 T e SUURH 2 10 o i )2 e
KHUURAZER,

6.2 EmEZHAXE

BISC 4 T A REA PR BUA il = 32 e i fR] A B B
ANRIREFEH K T T BRI ER Ve it AL 5 , IXAR KRR JEE 3
T A AT RPURSERE ST, AR T IR A FLBR A R AT . T
FERBL, A FLBR 5 i 5 8 A L 5e 35 U L, 7R b
F5e R T R B v A= TP RS DL 3 DR Bk Ak ] £L Y
FAAE (L 3K) , TIAE P8 i L 5E AN K 7 62 R AR e UL 5]
SR TR JEAE LB (18] 3¢ ) .

6.3 HERMEEE

B T AR 22008 Stk T A e 45, 3t AR i A LB 1 9
Lo MRXRPUAIELT T 2 BIRIREE AR,
7 [7) A= S S22 A 2 A 52 B0 ] o B A B iR
Wi M 4 75 PR 2UIRSE R R ER IR 45 9, 1X o i 25 49y T LA
EARAL A PURL A S, o n] IRV S A5 SN i,
58 AL TE 4 U Rl 2 4 A RS A i B e e 4 B
FESERE 7 5 7 LR ST B AR Bk R 6 5 S 245 )
TEGER] T SEHALE R R YERI

PRV LR 2 S R AR KR LR | L 3 S ik



Hh | &N

1116 A 5K AR R R 45 &

a b c d
500 pm 20 um 50 pm 500 pm

e f g9 h
500 pm 500 pm 200 um 100 pm

i i k I
500 pm 500 um 500 um 500 um

K9 Mg X v — B -vb —BOR A A AR 28 [ 2 A AU
Fig. 9 Reservoir space types of the MSCSs in the Es,_,, Zhuanghai area
a. JEUAEREIR)FLANAE JE 5oL, BEVE 101 MIJF BV 3 437, 31 m, IE3CGH A ;b. ShIAIFL I 26 MIJF VK 3 888. 34 m, FHAH s 5% s c. AlFIAL, 2L 156
F L HRR 2 875. 79 m, A ELAE s d. LR WAL, BETE 10000, HRVR 3 441, 77 m, IEASGTHE Y se. AR AL, BEIE 101 003, HRYR 3 441. 16 m, IF35E
WA L AR AL AL 156 1, VR 2 875. 39 m, BRI G F 5 g KEIR] BRI UL, BETE 20 J1, HI1R 3 548, 80 m, BAROGH A s he Ri I AL , BEIE 20
I HRYR 3 548. 80 m, HAR G A 51, Kilal SoRi A AL, FEAE 155 3198 3 082. 52 m, IEASIEHE 55, B IRAL , kI 102 9, B4 3 319. 90 m, IEAZ G A
k. BEMEAL AR 10291, #3319, 90 m, IEZSGH A 5 1. B AL WETE 102 01, HP 3 320. 50 m, IEASLHE T

JERPPERIAE I RAROK SR B i T A A2
e Br Bt el R BUA )=, RRARK T BT
BOUKPAXS B BR L™ ) AR AT & AR ik, U2 h TRt
KA PRI PR EE T A AN AR S PR T A A v i o, 3 A
SRR A VR IR AL T 2 6] o A LR 32 R U
T L X AN BT Mg b = BUR R IR . AL
JET f AT, BECAY A LR 2> I Se i W = AR &
THTHEA VD — B0 Z Befilf |2 3 A BOREL L il e e 8
Lo /D BR8] JE 45 W Pl 8 T A R il e A
JE WY B A I AURAL , 30 JE ALY K AR AT
HARZE L.

6.4 FHEERKE

ZEA A SCHR IR BUA R 4 R BN R R
T 3 DX 4 52 BBl S BORE, 152 V0 — BE- b TR
AT ZE K B R(E10) . HEdE# X RS T2
RE AR R AN ET S A0 BTMESYURTME e 3Lk, ety
BB G T RTINS PR
REJIoi, A FLBR A AR EE 7, ELG) SRR R Y 52

https://www.cnki.net

TR A ALER, A= AT e B LB B TE
WAL e TR BUA A S5 A A B R 5 &2 07
fifp A0 JER 0 5 T LB B TR ARG, (R 309 T L 32
A HLRRSZ I T R 3 U A FLIRE, A6 )2 W b 45
Fi = AN TG % 75 BT ARG RT RE 32 2 I 20 K St v
SRS b T 7 A 0 S AN 1] 32 B BRI I
FLITITTE A R T A1 IR A5 DR LB, ) 0 52 R 1k
TS AR R

1) ARG IR v i R e iR £ (A 35 TR 45 4) A
A Wy PR B R 6 FURE DRy =3 I, AR AT 3B X Vb — B~
U B gt 6 FiE A 2R B 4 PR FUE AL, Hop L)
A=Wy e JE O IR BUA YR SRl B AL BUE
21 %, HAE MRS & i, 008 WORDRLAR /N 0 e 4
it 2 1) 5 B Oy i A A ] LA A 0 e T £L

2) A M BCE VR AL TR U8 S Ak BRI A5 A
Ve Tl A R, 8 A 5T AN PR I 5 B A5 W B9 kAR



55 4 30 P& XA IR S AT b DX VDT i 4 — BE- T BUR BUA UL A R IR S 42 i D 3= 1117

g ri @9 WL
Q2 kO AL
e 4E e MFH

QT E <= TR
Q FEWME <D KT
G s g H= s

N
=

K10 BRI X 7 — B -1 — BOR BUA LT k)2 & B
Fig. 10 Developmental model of high-quality MSCS reservoirs in the Es, ,, Zhuanghai area
a. W = A NETSAL & & W IEIRBUE , 52 W F5 A Wi R R 2R 7 0 SEEG b, R BTMEIIAL 5 3 1) LA AE e T o 2 R ARV, 52 ok A LR
Db S FLBR B A s 0. P BTHESAL J2 3 10 AT DA s 8 SR AR U, L0152 o B i S M R A T A U , SR R AR A HLRR T

FHEHUE ST A 5 JE A FLBE 7 LA MR Sl R 1R (4] XUHR, BbRae, S8, 45 WK A A PR A

BUE TR R B 5 G A ) T U A FLIR B R, 75 VTR A B A A R O
p — B o E e .
U BB R e R L AR R I B R TR 0
Hﬂ@%]ﬁi*ﬂﬁ% BEEI —\éljil:'ﬁzﬁﬁ ) ,H\EPE%VIEFHNUW LIU Huimin, YANG Huaiyu, ZHANG Pengfei, et al. Control
%]ﬁﬁﬁ)ﬁé@ﬁ%ﬂg F E[/\J N fﬂﬁﬂ]ﬁ*ﬁﬁﬁﬁ i LA BEEU,? effect of paleolacustrine water conditions on mixed lithofacies
ﬁgﬁ)%' 7{] + E/‘J ‘ZE ﬂj{%gﬁ urﬁ]ﬁ‘ij{ , Huﬁ EIEI%I %%EIE‘ZE iF/E{ i) assemblages: A case study of the Palacogene Es®, Dongying Sag,
R Bohai Bay Basin [J]. Oil & Gas Geology, 2022, 43 (2) :
TR 297-306.

3) UBUIIR R (96 47 205 A R B AR s 1) ) [T fpadde. WS TR, 5. RS QLMo B R O
WEJE & ERVAE IR SR B I R T O RASIRK I IE i fil 2R HE KR A LB T, HbEREL, 2018, 43(10) @ 3526-
DA e BR 0578 I 5 00 ) 42, BRI 00 2 £ s jjlf‘x o e

. . . . inong, aosong, anggui, et al. High quality
ﬁm@{ﬁ@i%{tﬁYE*H%{%EﬁzﬁiE/‘Jﬁ*IJ%#FO reservoirs characteristics and forming mechanisms of mixed
5 2 3 siliciclastic-carbonate sediments in the Bozhong Sag, Bohai Bay

Basin[J]. Earth Science, 2018, 43(10): 3526-3539.

[1] PALERMO D, AIGNER T, GELUK M, et al. Reservoir potential (6] DU Xiaofeng, LIU Hao, HUANG Xiaobo, et al. A near-shore
of a lacustrine mixed carbonate/siliciclastic gas reservoir: The clastic-carbonate mixing mode in a continental rift basin (Early
Lower Triassic Rogenstein in the Netherlands [J]. Journal of Oligocene, eastern Shijiutuo Uplift, Bohai Bay Basin, China) :
Petroleum Geology, 2008, 31(1): 61-96. Sedimentology, reservoir characteristics and exploration practice

[2] TR, B, mes. IRV e v — B VR A [J]. Journal of Palaeogeography, 2020, 9(1): 25.

UBUEAELY]. i RARS AR, 2009, 31(4) : 28-30. (7] X, BRUCSE, w5 RI, 5. i G e AR B L 241 — B
WANG Guanmin, LIAO Qianyu, GAO Liang. Sedimentary AR RBUA T BOPLEE S R AL (1), i S R AR
characteristics of mixed snail-shell beach of Esl Formation in the 2020, 41(4): 811-823, 890.

West of Gubei Sag[J]. Journal of Oil and Gas Technology, 2009, DENG Yuan, CHEN Shiyue, PU Xiugang, et al. Formation
31(4): 28-30. mechanism and environmental evolution of fine-grained sedimentary

[3] RN, 484 fE, 2, 4. T EEARESCE MRS 5 rocks from the second member of Kongdian Formation in the
R ], A SRR, 2019, 40(6): 1168-1184. Cangdong Sag, Bohai Bay Basin[J]. Oil & Gas Geology, 2020,
ZHU Rukai, ZOU Caineng, WU Songtao, et al. Mechanism for 41(4): 811-823, 890.
generation and accumulation of continental tight oil in China[J]. [81 Hfir, Ktttk MadRdz, . NILRE R K LB AR EZ
0il & Gas Geology, 2019, 40(6): 1168-1184. RUIBYHIES ZFH AT d b B4z, 2022, 24(6): 1099

HEXRM  https://www.cnki.net



1118

ESRIIESIPS

7

W

N

A B

45 5

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Hh | &N

1113.
CUI Hang, ZHU Shifa, SHI Zhensheng, et al.

characteristics and development model of lacustrine fine-grained

Sedimentary

hybrid sedimentary rocks in the Jurassic Da’ anzhai Member,
northern Sichuan Basin[J]. Journal of Palaeogeography (Chinese
Edition), 2022, 24(6): 1099-1113.

CUI Hang, ZHU Shifa, LIANG Chao, et al. Facies association
analysis of a Toarcian siliciclastic-carbonate lacustrine system,
Sichuan Basin, China[]].
Palaeoecology, 2023, 631: 111841.

ZRAE, EE e, IR, L ke B kAL G T A ATk
KRR A EARFEAE R S SUA B )], R
S, 2021, 95(12) : 3869-3884.

LI Tianjun, HUANG Zhilong, ZHANG Yiting, et al. Lithofacies

characteristics and genetic model of shallow lacustrine fine-grained

Palaeogeography, Palaeoclimatology,

sediments and its geological significance for shale oil in the
Qiketai Formation in the Shengbei subsag, Turpan-Hami Basin
[J]. Acta Geologica Sinica, 2021, 95(12): 3869-3884.

T T A DX AP T A ) R BT A DR AT
FIEARBINID ], 3 8 PR (R 7R) , 2017,

WANG  Yue.

lithofacies prediction of the mixed sedimentary facies belt in the

The sedimentary characteristics and favorable

Permian Saline Lacustrine Basin in Bogda region [D]. Qingdao:
China Universily of Petroleum (East China), 2017.

JIANG Qicai, MA Yongsheng, SHEN Yingchu, et al. High-
frequency redox variations of the Eocene cyclic lacustrine sediments
in the Yingxi area, western Qaidam Basin, China[J]. Journal of
Asian Earth Sciences, 2019, 174: 135-151.

RREEE . Sk AR S b3 v b DX B0 IR AUE )2 Il Uis B TR
ERHELD ] dbst: thEA R (e, 2022.

LU Tongzhi.

accumulation

Characteristics of oil and gas migration and
of
Yingxiongling area, Qaidam [D]. Beijing: China University of
Petroleum( Beijing) , 2022.

MOUNT J F. Mixing of siliciclastic and carbonate sediments in

in tight migmatite reservoirs in the west

shallow shelf environments [J]. Geology, 1984, 12 (12) :
432-435.
W, WP . = o b Je e o 20 A DTRABE . —Fh

R R i A5 AR R AR AR IR A DR ). DURRA 4T, 1990, 8
(2): 59-66.

YANG Chaoging, SHA Qing’ an. Sedimentary environment of the
Middle Devonian Qujing Formation, Qujing, Yunnan Province: A
kind of mixing sedimentation of terrigenous clastics and carbonate
[J]. Acta Sedimentologica Sinica, 1990, 8(2): 59-66.
SANDERS D, PONS J M. Rudist formations in mixed siliciclastic-
carbonate depositional environments, Upper Cretaceous, Austria:
Stratigraphy, sedimentology, and models of development [J].
Palaeogeography, Palacoclimatology, Palacoecology, 1999, 148
(4): 249-284.

sRHERE . RBUE B R [T]. M BTRH S 4, 2000, 19
(4):31-34.

ZHANG Xionghua. Classification and origin of mixosedimentite
[J]. Bulletin of Geological Science and Technology, 2000, 19
(4): 31-34.

GARCIA-HIDALGO J F, GIL J, SEGURA M, et al. Internal

anatomy of a mixed siliciclastic-carbonate platform: The Late

https://www.cnki.net

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Cenomanian-Mid Turonian at the southern margin of the Spanish
Central System[J]. Sedimentology, 2007, 54(6): 1245-1271.
HHOE , AR, WA, &5 WU R U — BT B
RADIRUR R BB i AT ], A5 KRBT, 2011,
32(1): 98-107.

DONG Yanlei, ZHU Xiaomin, HUA Shuangjun, et al. Genetic
types and evolutionary model of mixed clastie-carbonate deposits
in the lower part of the Sha-1 Formation, the Huanghua Depression
[J]. Oil & Gas Geology, 2011, 32(1): 98-107.

DIX G R, NEHZA O, OKON L
Chazyan (Late Middle-Early Late Ordovician) mixed siliciclastic-

Tectonostratigraphy of the

carbonate platform, Quebec Embayment[]J]. Journal of Sedimentary
Research, 2013, 83(6): 451-474.

ha P, ST . JCHE RN DA = SR ITARTR AU 0 8 D S s 1
FRRAELT ). BUBLZAAR, 2003, 21(4): 607-613.

MA Yanping, LIU Li. Sedimentary and diagenetic characteristics
of Paleogene lacustrine “Hunji” rock in beach district, Dagang
[T]. Acta Sedimentologica Sinica, 2003, 21(4): 607-613.
HIERE, ESER, REVE, & Wi b il i R AR
oA E A BARHIE L) ], SRR ERBEE, 2018, 29(7)
921-931.

LYU Zhengxiang,

Diagenetic

WANG Xiandong,

evolution

et al.

WU Jiayang,

characteristics of Paleogene lacustrine
carbonate reservoirs in the central Bohai Sea arealJ]. Natural Gas
Geoscience, 2018, 29(7): 921-931.

DIX G R, PARRAS A.

stratigraphy of a Late Oligocene-Early Miocene, mixed-sediment

Integrated diagenetic and sequence

platform (Austral Basin, southern Patagonia) : Resolving base-
level and paleoceanographic changes, and paleoaquifer characteristics
[J]. Sedimentary Geology, 2014, 307: 17-33.

DU Xuebin, YE Maosong, XIE Xinong, et al. Why is it easy to
form high-quality reservoirs in a mixed siliciclastic-carbonate
system? Evidence from diagenetic characteristics [J]. Journal of
Petroleum Science and Engineering, 2022, 212: 110339.

FARC, R, AR, AL IARTRBUE R W DU IR R IR
JbR S SO TSR TE ML . DA R BESH Q29 1 Q36
Ry v — BRI HERAL 2, 2020, 45(10) ¢ 3721-
3730.

LU Huan, WANG Qingbin, NIU Chengmin, et al.

leaching evidences, diagenetic model and its geology significance

Meteoric

in mixed rock of steep slope zone of Shijiutuo uplift [J]. Farth
Science, 2020, 45(10): 3721-3730.

MANSURBEG H, CAJA M A, MARFIL R, et al. Diagenetic
evolution and porosity destruction of turbiditic hybrid arenites and
Evidence from the
of

siliciclastic sandstones of foreland basins:
Hecho Spain [J].
Sedimentary Research, 2009, 79(9): 711-735.

FENG Jinlai, CAO Jian, HU Kai, et al.

impacts on reservoir formation in moderately to deeply buried

Eocene Group, Pyrenees, Journal

Dissolution and its
strata of mixed siliciclastic-carbonate sediments, northwestern
Qaidam Basin, northwest China [J]. Marine and Petroleum
Geology, 2013, 39(1): 124-137.

BEAACLE, PE/NTE, BRI TR AR e R D —
B BUE LU )2 R S B P LT ] Bk Atay, 2020, 45
(10): 3527-3542.

XUE Yongan, PANG Xiaojun, HAO Yiwei, et al. Genesis of



55 4 1]

P& XA IR S AT b DX VDT i 4 — BE- T BUR BUA UL A R IR S 42 i D 3=

1119

[33]

[34]

Hh | &N

high-quality mixed rock reservoir and its exploration significance
in Esl around southeast margin of Qinnan Sag, Bohai Sea [J].
Earth Science, 2020, 45(10): 3527-3542.

REEIR, BRIEDT , ALDElE, S5 il A 3G XV — BOR &
UUBUEE S AR IRBETEL D). AT, 2013, 33(4): 13-18.
SONG Zhangqiang, CHEN Yanfang, DU Xiaofeng, et al. Study
on sedimentary characteristics and reservoir of second member of
Shahejie Formation, A structural area, Bohai Sea[]]. Offshore
0il, 2013, 33(4): 13-18.

Pe/NAE, AR, FhEIE, SF IR B XV — T B
RABUE P B2 22 50 RORFE (1], Bk, 2020, 45(10)
3853-3869.

PANG Xiaojun, NIU Chengmin, DU Xiaofeng, et al. Differences
and genesis of high-quality reservoirs of mixed siliciclastic
carbonate rocks in the Es12 around Bozhong Depression, Bohai
Seal J]. Earth Science, 2020, 45(10): 3853-3869.

EUR, AR, W SCHE, AR IR — BRI A AR
XEWIAR AU 8= A PE R AR R L] RkR:, 2020, 45(10)
3556-3566.

WANG Qingbin, NIU Chengmin, PAN Wenjing, et al. Impacts of
basement lithology on reservoir of lacustrine carbonate and clastic
mixed-deposition in member 1 of Shahejie Formation, Bohai Sea
areal J|. Earth Science, 2020, 45(10): 3556-3566.

BRI, AR, E/NAE, S BT MG b 27-A R v —
B IR BUA B R R AR BN 1] s ERBLF L 2020, 45
(10): 3797-3807.

DAI Liming, NIU Chengmin, PANG Xiaojun, et al. Reservoir
characteristics and forming mechanisms of lacustrine mixed
sedimentary rock of first and second members of Shahejie
Formation in BZ27-A structure, Huanghekou Sag [J]. Earth
Science, 2020, 45(10): 3797-3807.

Pe/NAE, AR, TR, . EiEEIRE T — B BUA L
Jfit J2=% G —— R o 13-A R & S ] (). o kR A4
12, 2022, 51(2): 354-369.

PANG Xiaojun, NIU Chengmin, WANG Guanmin, et al. Genesis
of high-quality reservoirs with deeply mixed rocks in the Esl in
BZ13-A structure, Bohai Sea[J]. Journal of China University of
Mining & Technology, 2022, 51(2): 354-369.

SRER, RS, SRV, 5. IR 2 29-2 I I
IRBUHR EHNRLT]. TUBEAAR, 2019, 37(1): 200-211.
ZHANG Li, WANG Deying, ZHANG Xintao, et al. The
controlling factors of the high-quality mixed reservoirs in QHD29-
2F structure, Bohai Seal[J]. Acta Sedimentologica Sinica, 2019,
37(1): 200-211.

A, RELUE, FRIGEIE, 55 i v 20 b BT 11 MI R 3 0 R
—BiR BUA KB R IE LU ]. Husk Rl , 2020, 45
(10): 3731-3745.

YE Ziqgian, ZHU Hongtao, DU Xiaofeng, et al. Sedimentary
characteristics and model of mixed siliciclastic-carbonates of
member 1 of Paleogene Shahejie Formation, Huanghekou Sag,
Bohai Bay Basin[J]. Earth Science, 2020, 45(10): 3731-3745.
18, FEmeWE, 5ORH, S R I — T B =
YIRS DUBVRAIE DR SR 2 ST ], Bk, 2020,
45(10) : 3706-3720.

FU Xin, DU Xiaofeng, GUAN Dayong, et al.

system, plane distribution and exploration significance of fan delta

Depositional

https://www.cnki.net

[37]

[38]

[40]

[42]

[43]

[44]

mixed siliciclastic-carbonate sediments in lacustrine basin: An
example of member 1-2 of Shahejie Formation in offshore Bohai Bay,
Eastern China[ ] ]. Earth Science, 2020, 45(10): 3706-3720.
U4, INSEAR, FT, AF . BRI RA e R Qi v
Bt R UL [T]. Al 15 RAR T, 2013, 34(4) -
491-498.

NI June, SUN Lichun, GU Li, et al. Depositional patterns of the
2nd member of the Shahejie Formation in Q oilfield of the Shijiutuo
uplift, Bohai Sea [J]. 0il & Gas Geology, 2013, 34 (4) :
491-498.

MRS, A, RS, AL IRBUA S 24 R R AT RO
IR Z I 7R VL) i e R A T 5T A ] [T .
HBTIEPE, 2018, 64(5): 1118-1131.

YE Maosong, XIE Xinong, XU Changgui, et al. Discussion for

classification—designation system of mixed siliciclastic—carbonate
A
case study of mixed sediments from Bohai Sea arealJ]. Geological
Review, 2018, 64(5): 1118-1131.

FER, TREE, EEA, S i A R M R AR e P IR
AR BRI U2 A E R R R (1], A R,
2018, 39(2): 330-339.

WANG Guanmin, ZHANG Jie, WANG Qingbin, et al. Factors

controlling medium-to-deep coarse siliciclastic reservoirs of high

sediments and the implication for their reservoir prediction

quality at the southeastern margin of Qinnan Sag, Bohai Bay
Basin, ChinalJ]. Oil & Gas Geology, 2018, 39(2): 330-339.
BRI (| v o A B S/ S LIS | i i R D
HOX AR B TR R A2 AR [ ], HUBRBL, 2019, 44(8)
2751-2760.

WANG Qingbin, LIU Li, NIU Chengmin, et al. The geological
evidences and impacts of deep thermal fluid on lacustrine
carbonate reservoir in the actic area of the north part of Bozhong
Depression, Bohai Bay Basin[J]. Earth Science, 2019, 44(8) :
2751-2760.

WL, DT, SRR, S U B A AR I X T A A LA
TERME LR LRI ], Hsrmii gk, 2021, 28(1): 33-42.

LUO Xia, FANG Xuqing, ZHANG Yunyin, et al. Structural
characteristics and formation mechanism of the Palaeozoic buried
hills of the Zhuanghai area in the Jiyang Depression [J]. Earth
Science Frontiers, 2021, 28(1): 33-42.

T, THLEE, fek, 55 UF P B AL s DX AR o O B 2
FEE BRI LRILT ). 3R <R, 2024, 31(3): 27-36.

WEI Min, YU Shina, TONG Huan, et al. Characteristics and
genesis mechanism of high-quality clastic reservoirs in Zhuanghai
area of Jiyang Depression [J]. Special Oil & Gas Reservoirs,
2024, 31(3): 27-36.

SRS, SRS, RRMEH, A5 U FH A I e b DR G 1 22
SEPESPIXLT]. HL B SRR, 2018, 25(4) : 61-66.

LU Shunan, WU Zhiping, CHENG Yanjun, et al. Division of
differential tectonic evolution in Shengli shallow sea area of Jiyang
Depression [J]. Petroleum Geology and Recovery Efficiency,
2018, 25(4): 61-66.

REF-, skl , SRR, A5 B A CHRAE-RR” MR
BT R RO R AE ) ] Al S R AR, 2022, 43
(6): 1321-1333, 1358.

WU Zhiping, ZHANG Meng, ZHANG Xiaoqing, et al. Evolution

and reservoir characteristics of the “Chengbei-Kendong” structural



1120

ESRIIESIPS

7

W

N

A B

45 5

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

Hh | &N

transfer zone in the Bohai Bay Basin [J]. Oil & Gas Geology,
2022, 43(6): 1321-1333, 1358.

FVHK . SR AR TR U P R Sl ) A 4R )2 B A R
HIMEIID ] KA &b, 2020.

WANG Qingbin. The difference control of fluids to the lacustrine
carbonate and clastic mixed deposition reservoir, Bohai Sea area
[D]. Changchun: Jilin University, 2020.

WA . PRI ) B Tl 0 2R VR A A T BOR BUERRIE AR
Bt AL D], RO P E PR, 2019.

YE Maosong. Characteristics of siliciclastic-carbonate sediments
and forming mechanism of high-quality reservoirs in the Member
1 ~ 2 of the Shahejie Formation, circum-Bozhong Depression,
Bohai Bay Basin[D]. Wuhan: China University of Geosciences,
2019.

P, e, MEBE, % . WM ER RS =GR PUA TR
AES ARSI ). $RTIEIF, 2016, 62(4) : 881-896.

LIANG Wei, MOU Chuanlong, ZHOU Kenken, et al. Origin and
sedimentary characteristics of mixed carbonate-siliciclastic
sediments of the third series of Cambrian in Hunan Province,
South ChinalJ]. Geological Review, 2016, 62(4): 881-896.
HHE, PRULEE, 2590 50, . NS A FER RIRA U
WFFELT ). HBAAR, 2009, 83(6): 800-811.

DONG Guiyu, CHEN Hongde, LI Junwen, et al. The Cambrian
mixed sedimentation around Bohai Sea Bay Basin [J]. Acta
Geologica Sinica, 2009, 83(6): 800-811.

XVEEHE, EH, PR, S5 WD A 4R U R G
BEB 2 - IR 2 08 R B 2 R R ] A SR
SRAHLIT, 2023, 44(5): 1203-1217.

LIU Jiageng, WANG Yanzhong, CAO Yingchang, et al. Factors
controlling the development of deep and ultra-deep coarse-grained
siliciclastic reservoirs with high quality in the steep slope zone of
the Minfeng sub-sag, Dongying Sag, Bohai Bay Basin[J]. Oil &
Gas Geology, 2023, 44(5): 1203-1217.

XSS, SKIAT, XIS, 4. PSR A SR SETTA
i J2 R AR R Fe A R [T ], A5 KRR BT, 2022, 43
(4): 902-916.

LIU Ziliang, ZHANG Minghe, LIU Sibing, et al.

characteristics and controlling factors of the Carboniferous Simen

Reservoir

Formation at the southern margin of Xuefeng Mountain, Guangxi
Zhuang Autonomous Region, China [J]. 0il & Gas Geology,
2022, 43(4): 902-916.

UHEE, 25k, 23, . B P DR PR BEAR ALAH 2= BUR 1l
LY. Rl =R, 2016, 23(2): 59-62.

XIE Jiatong, LI Bin, PENG Jun, et al. Densification genesis of
Kepingtage reservoirs in Tazhong [J]. Special Oil & Gas
Reservoirs, 2016, 23(2): 59-62.

FR, DAE R, W, L TR M BOE A 2 A E
JH B HeAitt 22 W P o 1o —— LA B R £ b 52 94 b DX T PR 2 43¢
ST BT A R AR UHL BT, 2023, 44 (4) -
976-992.

WANG Hongbo, MA Cunfei, CAO Zheng, et al. Differential
diagenesis and reservoir physical property responses of tight
sandstone based on lithofacies: A case study on the Lower Jurassic

Sangonghe Formation in Moxizhuang area, Junggar Basin[J]. Oil &

https://www.cnki.net

[53]

[54]

[55]

[56]

[57]

[58]

[59]

Gas Geology, 2023, 44(4): 976-992.
WEET, RER, LEF, . IIRBMXK T &5 04—
T ZRIE SR LT ], Al 5 KRR AT, 2022, 43(6)
1413-1430.

FAN Jianping, SONG Jinmin, JIANG Qingchun, et al. Reservoir
characteristics and development model of the Middle Permian
Mao—1 Member in eastern Sichuan Basin[J]. Oil & Gas Geology,
2022, 43(6): 1413-1430.

Brg, WA, RREGE, 4. MR AT = AR
TR LR IURRE S S O it S22k R PR I LD ). 45 amh e,
2023, 30(3): 9-18.

LUO Liang, HU Chenlin, TANG Yani, et al. Sedimentary pattern
of the Shaofanggou Formation in the north Santai high area of the
eastern Junggar Basin and its control on reservoir development
[7]. Special Oil & Gas Reservoirs, 2023, 30(3): 9-18.

TRSEH, i, BT R PR AREREIC I R AR E A DU
ALK PERYSEIA L) ). Frih i S TAR, 2023, 37(5): 1-9.
XU Haoqing, YUAN Jing, ZHAO Guanghao, et al. Sedimentary
characteristics of the Paleogene Dongying formation in the eastern
slope zone of Chengdao and its influence on physical properties
[J]. Petroleum Geology and Engineering, 2023, 37(5): 1-9.
Mise, BN, BRI, 4. RE-SFHHIX R 7 8UE R A ik)2
FLBRESH R SOE RN B 52 [0 ], a5 TA%, 2023, 37
(3): 38-44.

MEI Jiahao, WEI Qinlian, CHEN Xi, et al.

characteristics and influencing factors of Chang 7 shale oil

Pore structure

sandstone reservoir in Wuqi-Zhidan area [J].
and Engineering, 2023, 37(3): 38-44.
R, B S, S, AF . BUR D )2 LRSS R R LRy
T B i PP A —— LA SRR 22 3 4 b AR b DX 8 911122 26 Hy 44
[J]. HuFisiE, 2014, 88(11): 2119-2130.

LAI Jin, WANG Guiwen, CHAI Yu, et al. Mechanism Analysis

and Quantitative Assessment of Pore Structure for Tight Sandstone

Petroleum Geology

Reservoirs: An Example from Chang 8 Oil Layer in the Jiyuan
Area of Ordos Basin[J]. Acta Geologica Sinica, 2014, 88(11):
2119-2130.

BEHE, BRIMIR, Bidih, 45 . DRIZBRIR Eh A 22 5 A AR FA
32 R L& LA b 5 v e ke A Ao 85 1L £
BT, AME KR AHT, 2019, 40(5) : 957-971.
LV Xiuxiang, CHEN Peipei, CHEN Kun, et al.

differential diagenesis of deep carbonate rocks on hydrocarbon

Effects of

zonation and accumulation: A case study of Yingshan Formation on
northern slope of Tazhong uplift, Tarim Basin [J]. Oil & gas
Geology, 2019, 40(5): 957-971.

ARk, B, S, S5 I A U FH A I rh AR R A
APENATERHRRE R N SRR )], S KRR
BT, 2022, 43(3): 514-527.

ZHU Shifa, JIA Ye, MA Lichi, et al. Characteristics, quality-
controlling factors and sweet spot model of the Mesozoic
weathering crust reservoirs with complex lithologies in the Jiyang
Depression, Bohai Bay Basin[J]. Oil & Gas Geology, 2022, 43
(3): 514-527.

(3 EL4)



