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Abstract: The Paleogene Kongdian Formation in the Zaoyuan oilfield within the Cangdong Sag of the Bohai Bay Basin, a
faulted lacustrine basin, contains tight-sand reservoirs. However, there remains a lack of consensus on the relationship
between the reservoir tightening and hydrocarbon charging. In this study, we examine representative samples from the
2nd member of the Kongdian Formation (also referred to as the Kong 2 Member) in the Zaoyuan oilfield. By integrating
thin section observations, field emission scanning electron microscopy (FE-SEM) , high-pressure mercury injection
(HPMI) , low-temperature nitrogen adsorption, and fluid inclusion analysis, we reconstruct the reservoir tightening
process and analyze its impact on hydrocarbon accumulation. The results reveal the presence of three types of
microfacies in the Kong 2 Member: channel, lobe, and levee. Reservoirs in this member consist primarily of fine-
grained sandstones and siltstones, with pores dominated by primary intergranular pores and secondary dissolution pores.
The reservoir tightening in the Kong 2 Member is governed by sedimentary components and textural maturity, along with
the imprint of diagenesis. The tightening process can be divided into three stages: moderate compaction-induced

porosity reduction, weak to moderate dissolution-induced porosity increase, and weak to moderate cementation-induced
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porosity reduction. Reservoirs of varying sedimentary microfacies show differential reservoir tightening characteristics.

Compared to sandstone reservoirs of the lobe microfacies, those of the levee and channel microfacies exhibit higher

degrees of cementation-induced tightening due to a more open diagenetic chemical reaction system. Overall, in the Kong

2 Member, reservoir tightening occurred earlier than hydrocarbon accumulation. Variation in the tightening intensity

across different sedimentary microfacies of sandstones is identified as the primary cause of the differential hydrocarbon

enrichment. Additionally, natrolite cementation formed after hydrocarbon charging can be observed locally.

Key words: levee, lobe, deep-water channel, diagenesis, tight sandstone, Kongdian Formation, Cangdong Sag, Bohai

Bay Basin
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Fig. 2 Petrological-log characteristics of reservoirs in the Kong 2 Member, Zaoyuan oilfield Cangdong Sag (a) , and distributions of

sedimentary microfacies of reservoirs in the EF?, EE7 ) and ERX2 sublayers (b—d)
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sedimentary microfacies in the Kong 2 Member, Zaoyuan oilfield
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Member, Zaoyuan oilfield
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Fig. 5 Mineralogical characteristics of sandstone reservoirs in the Kong 2 Member, Zaoyuan oilfield (well Z26)
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Fig. 6 Bar charts showing the proportions of total minerals (a) and clay minerals (b) in varying sedimentary settings in the Kong 2

Member, Zaoyuan oilfield
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HPMI curves (a) and frequency distribution of NMR-derived pore throat radii of cores with different permeabilities (b) for sandstone

reservoirs in the Kong 2 Member, Zaoyuan oilfield

bed
o

FLEE/(107 cm?/g)

0
L% /nm
WA RObE  RIEbE  JRE U RUbE RIE
Fidhal Fedha2  FEdhad FEfhad  FEfRaS BEfha6 a7
RS JKIERDE KBRS KIEWE KBS KEDE
a8 Ffdha9  FEdhalo  FEfhall  FRdhal2 FEfhal3
BEI10 AW BRI A5 2 A e el vty PR L B A i) 2
L4k

Fig. 10 Curves of pore size distribution derived from low-
temperature nitrogen adsorption for sandstone reservoirs in the

Kong 2 Member, Zaoyuan oilfield

3.3 KE1EHA

AC[e] ik P AL BERD A = T OR8] e 7 o
A 5T (B R £h) 55 Z R 4 ¥y (K 5) o 58 2 /Y W) ot

R R A R S M 4 RN T RS 4 A e T SRR . BT A Y
R P SRRV ik [ A (4) , A (5) RO & BT
W& (H,Si0,) , i AT L4 T8 i F AR 36 07 4 Can B f)
FIE WA ) BURS I R K0 X 28 K AT o 5 A
BB B 52 AT, W0 Na, , (AL, ;Mg »Fe, 1) Si,0,,(OH),
1K, , (Al ;Mg , Fe, o) Si,0,, (OH) , & , [m] 7 ] A4
(K, (AL 5Mgy o) (Siy Al 50) 0, (OH), 1554k, 2
2Na, (Al Mg, ,Fe, 4)Si,0,,(OH),+0. 85K*+1. 07H'=
1. 065K, (Al Mg, 1) (Si; 5Al, 55) 0,,(OH),+4. 6Si0,+
0. 36Fe(OH ) +0. 56Mg*+0. 8Na'+0. 9H,0** (7)
2K, ,(Al, -Mg, »Fe, 1s)Si,0,,(OH),+0. 05K*+1. 07H*=
1. 065K, (Al Mg, 1) (Si; 5Al, 55)0,,(OH),+4. 6Si0,+
0. 36Fe(OH),+0. 56Mg>*+0. 9H,0 (8)
N (DK @), B L0 W EE AR
TR — A A RE (R il Rl T ok A AT IE , JE 1A S Sk fin
K St A SOk i ELTR R 0 A AR B 0.
WA, Fh 8 Wi A B2 v AR 2R 1 Mg™ B Ca™ 55 R il
MR R Wi R AL T ORI . SEIED A AR D
fitt )2 AT DR Py o B RE S ) S LR
SRR TAEIC(E 1a,c) i 1T IREEEHTEAR)Z80%
b g AR
WELEAE AT TR A5 3 (R, , %o ) E TERAE S
R.=D. |D (9)
Krf @, WG IR, % A A WA
7, Al B AL = BRI A R iR K E D 5 )
I 5 AR TR B B2 7. 1%, 2. 2% Fil 14. 6%, 45

com



468 VR IS N/ W 1} %47 6
28 - 28 - 28
a e b W ¢ B R
24 - @ Kk 24 - @ KIEH 7 24 - ® KB %
20 F 20 20 F
° | ® ° | - l‘
o 16 - u =16 e 16— ™
@( 16 ] M 1 @2( m
2 ° o * 2 ° * 8 Zhle e
— = - — — =
- ° [ - m = o = °
8 [ 8 L] 8 [ ] n® -
4~ 4 - 4 -
0 Il Il Il Il Il Il Il Il Il | 0 Il Il Il Il Il | 0 Il Il Il Il Il |
34 35 36 37 38 39 40 41 42 43 44 16 17 18 20 21 22 23 4 8 12 16 20 24 28
SR % BRATE B % T &%

P bl il AL — B R A0 (a) B A (b) A 871 (o) 5 i 5 LI i AR Sk
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the Kong 2 Member, Zaoyuan oilfield

HOT LI 44. 3%, 12. 4% F1 65. 5% F&F BE45 5/
T 30% Ky 55 L 4G A TF 30% ~ 70% Ky h A Al KT
T0% Ay i G 245 14 A 30 o U] =4 A el il P L — B SR
SRS AR TR 5 20 530 Ay P A5 i 583 535 B v A5
SR EELS o

4 fEEMCEEAL Y S S EUR Ll AR

4.1 mUEEEHE

R H AL B A E SRR TP SN A S
1N 5% ~ 30%, P AN 21%. FL B A5
TR 53 (R) AT 0.5% ~ 0. 7%; 384 M i 46 1 N
3.2 °C/(100 m) , 7E 441 2 500 ~ 2 900 m 5544 F 1Y
HZEE R 80 ~ 93 "Co B TCWEJE £ BUA B B 4
#E) (SY/T 5477—2024 ) , fiff & 2 el v FH L — Be b itk
EA T A BB A (B 12) .

4.2 BREBLUFEISHZSE

JE A AL S AR Z 8] B8 e A o e A B G
&, AR AR Wi i A A R s SR, R T 2
WK R AR R ST R I B B A . 75
PR 5 4 B R R R B, DR A 58 R )2
SFE LY S AR A R AR YRR Rl 2% e R R
7%, R A AR T R ST T A CE AL Y
Bro AR o W SR 2 Mk 41 55 3 10
Yt g WA T MR RS L iR b, R A5
PRI IR 2 | 3 vl BB 3 - Wy e A o
kA e (B 12) 0 Zh g SR P m L, Oy
fif AT e BB R AR 2 42 ~ 35 Ma, 5 Sl A0 Q45 B L
HAEZ 30 ~ 10 Ma, A A1 EEE IR 29 fE B4

B55 W) BORPRAE LK e 25 W) A0 32 1A X — iR

AR AT el i L B 2 S A T A A O
D265 ~ 50 Ma, fL B BRI AL 1200 m, 2
T BARMRTF 60 C KGR A& T 325 RN RS
TR E B AR AT S 80 B E S AL . @4
50 ~ 35 Ma, fL B3R E — 20 18 K, b 2 R T
B R0 A AU B, B Y Ca R Mg e 2
fife A7 T 2 A BE 4G , kSR s AL ; IR, 7B LTIk 22 I
7= A A LR AN SR ARk A5 R T AR, 3 e R 3t
FITEN AR D a el R AR AL . @4
30 Ma, FL B3 RE— 25 34 O, 1l )2 1 3 80 °C,
PR A BT, Y s A PRA A S TTE
VBl L, K A P ] 422 B8 I K IR B 52 B A ) B R
A, PR 15 AT AR A7 5 B 45 AL 5 32 FAR L A5
M), 38 A B AT IR I FLIS |, AR AR A7 SR R P R
2EU AL (12, E13)

4.3 ERHFTHIE

LBl AL B DU RS A A DU R 2
VAR LG Z D 3 ABAETF IO B P AR G v 19 22 5 o
AL 5 BOR R DTRUBR AD  0 SOR AR AR 25 57
(ELAS T A0, A Bl il FH L B b 5 ARG b
fift 2= AL B AL BEAR X TR A o . 3@
I AR TR IE =25 BYUTARE Py 20 73 F A A S AR
o ANRIGTRUHON ] BOR AR JEE Y 22 57 2R T A )
O e P ROSTER  RUAE TR 2 W o 18 2 DD AR R
A T L AR R, (BRI U7 1) 4T3 BE
FEBUF A ey e 2t . A0l i B AL — BOKIE R A 2
e KT 10 m, - 1 J A i B HK, 74 R 45 ke k3
fih , Bl DRAT L AN — SR A BRI R A, ZR AL 5 Bl
PLBURE R HECA AR S 1B % B T — ATk
A2 RN R GE (K 13a) o fL Z BOR IS A SR
JEJE/INT 10 m, - I A 5 KB  BEASH Y Ay



52 1] XU RUA 25 2l V5 i 7 2 1M1 B 2 el i T oty o 2% LS 2L 2 R - 2 A 7 469

Ji SEAE
FEN =
%%%ﬁ_ﬁj& 70 70~ 50 | 50~ 15
R PEp I
L —
‘E‘ Hﬁ—\—% ﬁj:ﬁr#%
Vi e TRER LT e R —
g; EY e e ——
Al A —_—
Py KA
e HIE
MR E—
0 E N [Q] )z
30°C Q
40 °C N
B 1000 F 50°C
i
Ed = 60 °C Ng
| H:é Es
z 21 70 °C
50°C 80 °C — -
2000 | 90 °C
b2
EX*
R>0.5%
EK°
3000] ‘ ‘ ‘ ‘ ‘
60 50 40 30 20 10 0
] [H)/Ma
c 9
8
I s ek 7
ot 6
& 5r
0f 41
3t
2
1
0
50 80 100 120 140 160 180 200 50 80 100 120 140 160 180 200 %0 80 100 120 140 160 180 200

BEARL)—IRZ/C

L F I — IR %/ °C A FE R — L/ °C

P12 Al i AL BERD 2 B e 1) R s R A (a) LS A SR A 3R 8 (b—dD)

Fig. 12 Diagenetic sequence, burial history, and thermal evolution history (a) and inclusion trapping periods (b—d) of sandstone

reservoirs in the Kong

AT A AR BT 3, (5 T TOBRURL AR X T /KE >
AN, WA AR B A8 RS AR A X B . ) b, B
ER® 2 B WF HASWTRE 0  AN TE AR
PRERGE T PR 1 A MU , 5 B AT AR P B8 P
U AR, S BIR (8] 2b—d) o AT R R Y
FEAORER IR, B BOIR GRS 15 A KB b
FISRIND S BT PR 22 o I, RS SRR D
PR L e ek 3 L 7R S A e B AN O, S R AT S
PRSL IR T — A P B A A 22 SO 2R 2 (K] 13a,
) o TEEPRIAL RN RGeS ib o h i i AR
SR A 5 SN i BE RS DR A B 8l e P AR AS A
T AT 4 75 ek A 45 45 o BT ) R 5 AR, AR T
A=A RO R e, S A FOK TR o (4 3 b A

2 Member, Zaoyuan oilfield

i 235 A8 A 2 S 2 AR M DL S B 3 1 25 IR
EL R ST i bR A R AR 2 s o R s 5 S5 Ak 2 s g i)
TEAN AR 1A AR 2S00 (%) T 8 T 38 o 3 ol R e 465 4R
H(E 13b,d) .

4.4 IBEREESHERTIBAXE

AT 244 kRIS R K AL R Y 4 — R R I
{HZ94 90 ‘C(1& 14) , KR FEIE FERAEFEL 10 Ma,
CIRTRWEE = RO/ F iy S AN i E T e
TERA T Z A BUE Ak (B 12, K 13b—d) , in K 13
AT MIMERE 8N TIMARAE 25 0] . )2 B S
SO UE ST, 7RI 25 °C M2 K AL 32 083 mg/L H.
JEIHZE 9. 05 mPa-s 251 T, FL B 2 fE R afik



470 £S5 KRR R F47 5

Z269F _NE -
a
-2 400
£
£ 2600 AT
-2 800
e f .
b % 20 EHLR) 5
40 /\® g
;\;:( 30 :
S T~ BN
SR AL L JBe AL 14.0%
1070 60 50 40 30 20 10 0
I [H)/Ma
————
— T S
&%% A HIRS HHAF 5
WHENLE) ZQ D v =
¢ é%@ el T
< 30 4
1 SR REBUN g A gL
% 20 20.8%
AL i 259 AL
1070 60 50 4b 36 26 lb 6
& [l/Ma
=
b
NED H RS
%%W I AT S
§ ———a = T
40 —_ !
E:( 30 ETNET TN
22 e
. kIl | TestaL ‘ 13.7%
70 60 50 40 20 10 0
mE s =
KA TEE A AR TS Tk eSS WERLE  EHUR AR W R I
HEA TEN
~— [ = [@] @] =] [~] [=
WA HURIESRA L A3k KA kL EJ Rt Bk Wik B LB A
13 APl AL = Berb e 2 BOR A s B
Fig. 13 Tightening processes of sandstone reservoirs in the Kong 2 Member, Zaoyuan oilfield
a. HPEEII 5 b. SN FLBE AT S se. SMRmbAFLBRIE AR D 2 5 d. FKIE DAL BRI Ak D
(SPHRIRT 431378 H AR v LA BELR I F 2R )
A FL S 20 Bl TR ) B EE O 0. 028 MPa/m, HLFE [l il R Z T, Rl & & B s, R

HB BRGSO Wi, L= Bor Bl AUBOE R T POROE , 68)Z FLEBR il = A T g
PRED e SRIED A FUKIE A AR R M A TSR AR AT A J2= LB e 5 o ARl T DA A X
ks o o KBRS BRI AREOR R (BEUE L ALBUK, SLBUK RO P24 23 BEZ BE i AN A T R 2R
FEJE fe i , BUBCECR A, LT 3 T YIRAIDIEE . (25 as % Bk Zm L



52 1]

XU RUA 25 2l V5 i 7 2 1M1 B 2 el i T oty o 2% LS 2L 2 R - 2 A 7 471

0
40 60 80 100 120 140 160 180 200
by C

P14 A il AL B SR AR BRI IR R (a—d) Be 5 R e K G R R 18— IR BE A3 A0 A BT I (e)

Fig. 14 Microscopic characteristics of various inclusions (a—d) and histogram showing the homogeneous temperature of hydrocarbon-

bearing brine inclusions (e) in the Kong 2 Member, Zaoyuan oilfield
(a—d B [F)— WL, 735 7R A S B A Uk A (VORI AR 1 S A R AR5 1 = 0 R Rl R i . HLr a il e SRl
HER bR d AP R o)

AR R S B 2 K, TR A2 )
A FTOHE . A SRR S U S S O S B
2 i U AE A il AL B 2 rh YA
55 B A1 SRR ) AR DG A S U S U T I
AN, 5 RV S S A AR S Y e BUR S U
DR 3 AT R i 40 R AR A OB

1) Gl FH L Beib )2 LA KGHE e AR 3
3RVTRAE N F2 o SR 5 2 7 B FLBR B =i ik
20. 8%, F-HB B RN 6. 57 x 107 um’; /K B 4%
JZ Y FLBR FE 2 M 13. 7%, F- 338 35 K 2 4 0. 40 X
107 wm?; S WU 24t J2 F S FLBR B 200 14. 0%, F- 3
BIBERLN0.64 x 107 um®. ZEKBD 5482 P LT
1.00 ~ 10. 00 pwm AYFLER G OLF, B Hhig )2 s o fh
W H AR A% 2 LA 3h B3, EAFAE0. 10 ~
1. 00 pm PhJZ 0. 01 ~ 0. 10 wm /IR DX ] , 43 500 %6F 7
FHIRB AU IR #)Z .

2) ALy H AL B 5 it 2 B0 A T S
- O AE BT 8 7 F R & AR RS2 AL ; @
- AR M B Ca® T Mg {2 0 B8k 1R 6 Ji &% 44k
WAL s PRt A HLIT I Ak o R v A AL A R A 55
P P R A A Tl L s (OB KA 7 ot
FEIE BB e 0 A P A A S DT PR OO AL ;s ®
52 PO T A A, A S A R AL R PR AR AN
b I A R ORE 7)) s o IO N 1 1 2 e N = 7 NI i T
AP A I BUR AR EAFE 22 5 . MR IR R,
SRR RUKGE B0 5 %2 I BRI o 3 1D A i

JERZ SR MUBE AR IR A, T2 AR X I Tk i)
SN ZR G e TR R 10% DAL RS R R
22% LA L.

3) ALl it FH L — B A IRl ORR ORI D 5 e 45 0%
I ta st 18] SR — 2, 33 BT IR A R,
HAT BRI Se 808 R BB RRIE . PR, AN R TORURL
FHRD & 10 O A P B 2 S 2 S O 22 5 W AR R
o b, BUR R BLR B SR IR D A2 Y B RTT
KR A 2 PGS , iR P BT R
AVIRES  F5 78 SE U Jm BT AR A A HA DL

£ % X W

[1] HOLDITCH S A. Tight gas sands [J]. Journal of Petroleum
Technology, 2006, 58(6): 86-93.

[2] zou Caineng, ZHU Rukai, LIU Keyu, et al. Tight gas sandstone
reservoirs in China: Characteristics and recognition criteria [J].
Journal of Petroleum Science and Engineering, 2012, 88/89:
82-91.

[3] Bl 484 AE, ZRad, A5 b [ EOR I bR ok

JeM EEARRAE KR IRATR (Y] AahaE 4, 2012, 33(3) -
343-350.
JIA Chengzao, ZOU Caineng, LI Jianzhong, et al. Assessment
criteria, main types, basic features and resource prospects of the
tight oil in China [J]. Acta Petrolei Sinica, 2012, 33 (3) :
343-350.

(4] ZRmdl, Foak, A, . AR I UEUE i 4E)2 HoN A
WFEHERELT]. U2, 2013, 15(5): 615-623.

Zhu Rukai, Bai Bin, CUI Jingwei, et al. Research advances of
microstructure in unconventional tight oil and gas reservoirs [J].

Journal of Palaeogeography (Chinese Edition) , 2013, 15(5) :



472 A H R KR F47 5
615-623. [12]  WiRA], XBFEF, BEMRE, 4. SRR S i K 4 8O iy

[5] LAIJin, WANG Guiwen, WANG Ziyuan, et al. A review on pore MELT]. AR 5H %, 2013, 40(2): 150-158.
structure characterization in tight sandstones [J]. Earth-Science YAO Jingli, DENG Xiuqgin, ZHAO Yande, et al. Characteristics
Reviews, 2018, 177: 436-457. of tight oil in Triassic Yanchang Formation, Ordos Basin [J].

(6] RN, 4RARE, 5Kk, 45 . SURD ASME)2E A Rk L Petroleum Exploration and Development, 2013, 40 (2)
S8 R FEHLE——DL )1 A b = E g s gl o i) ]. 150-158.
rpE R HEREL2 2009, 39(3): 327-339. [13] XI Kelai, CAO Yingchang, ZHU Rukai, et al. Integration of
ZHU Rukai, ZOU Caineng, ZHANG Nai, et al. Diagenetic fluids diagenesis, porosity evolution, and oil emplacement in lacustrine
evolution and genetic mechanism of tight sandstone gas reservoirs tight sandstone reservoirs: A review with illustrative cases from the
in Upper Triassic Xujiahe Formation in Sichuan Basin, China[J]. major oil-bearing basins in ChinalJ]. AAPG Bulletin, 2024, 108
Science China Earth Sciences, 2009, 39(3): 327-339. (4): 691-718.

(7] Rt W&o, R, 5. BUEGEZ 05000 RN A 54y [14] SRMFE, Jelfear, R, & . BURTD A STk i K (H
BrlJ]. Hb2ERiZ%, 2018, 25(2): 141-146. FERTEMILATDET]. A0S KRBT, 2013, 34(6) :
ZHU Xiaomin, PAN Rong, ZHU Shifa, et al. Research progress 717-724.
and core issues in tight reservoir exploration [J]. Earth Science GUO Yingchun, PANG Xiongqi, CHEN Dongxia, et al. Progress
Frontiers, 2018, 25(2): 141-146. of research on hydrocarbon accumulation of tight sand gas and

[8] OF#E, BN, BN, 5. S WERa SR FEREY several issues for concerns[J]. Oil & Gas Geology, 2013, 34(6):
A DARN L A AR 5K L T I T 11 R0 i o 151 717-724.

[J]. ARSI 4, 2013, 40(6) : 650-656. [15]  Z=¥R2, Mot , JEafEar, . PFh 880 B0 b 5 SR b
FENG Zihui, YIN Changhai, LU Jiamin, et al. Formation and [J]. ArimsCee i 5, 2006, 28(3): 210-214, 219.
accumulation of tight sandy conglomerate gas: A case from the JIANG Zhenxue, LIN Shiguo, PANG Xiongqi, et al. The
Lower Cretaceous Yingcheng Formation of Xujiaweizi fault comparison of two types of tight sand gas reservoir[J]. Petroleum
depression, Songliao Basin [J]. Petroleum Exploration and Geology and Experiment, 2006, 28(3): 210-214, 219.
Development, 2013, 40(6): 650-656. [16] ®hIEAG, X8, RER, & PIRZHEED S HEZ AR

(9] Wiz, mltharsk, MR, 55 BB IRA ) LRSS TESFLBRIE AL BEWFST - LUR IR MIBA R B R AL 20— B o o]
R 2 K T —— DA S5 3 131 FIX =& R TR [J]. HHbBEAAR, 2023, 25(4): 945-958.

FBILT]. AR, 2017, 29(4) : 91-100. HAN Guomeng, LIU Yanxin, WU Xuesong, et al. Quantitative
KUANG Yan, SIMA Ligiang, QU Jianhua, et al. Influencing study on diagenetic characteristics and pore evolution of middle-
factors and quantitative evaluation for pore structure of tight deep tight sandstone reservoirs: A case study of the Second
glutenite reservoir: A case of the Triassic Baikouquan Formation Member of Kongdian Formation in Nanpi slope, Cangdong sag
in Ma 131 Well Field, Mahu Sag [J]. Lithologic Reservoirs, [J]. Journal of Palacogeography (Chinese Edition) , 2023, 25
2017, 29(4): 91-100. (4): 945-958.

[10]  BkE, S2v, XV, 55 . RIEBUR PRS2 AR IE R il 8 (17] JASEZ, BREA, A, A5 iR BT 73 2ol Y 111X 3805 il <A

[11]

FH—— LI R G B R MR S R SRR EIT]. Dl
AR, 2025, 43(3): 1116-1129.

SHAN Xiang, DOU Yang, LIU Chaowei, et al. Characteristics
and controlling factors of deep buried tight conglomerate: A case
study from the Permian upper Urho Formation of Fukang Sag,
Junggar Basin[J]. Acta Sedimentologica Sinica, 2025, 43(3) :
1116-1129.

B, Rk, XTS5 RIARW) A BOR DA il U2
SEVERERAE S AR B T —— LRI 2 b g 38 T e Sk A
PUBEAGILS]. frimeEdR, 2018, 39(3): 247-265.

CAO Yingchang, XI Kelai, LIU Keyu, et al. Reservoir properties

characterization and its genetic mechanism for tight sandstone oil
and gas reservoir in lacustrine basin: The case of the fourth
Member of Lower Cretaceous Quantou Formation in the southern

Songliao Basin[J]. Acta Petrolei Sinica, 2018, 39(3): 247-265.

(18]

SRR S IR S B —— LU 1 A s s b S 1 [T ). Al
24, 2024, 45(5) : 755-770.

ZHOU Lihong, CHEN Changwei, YANG Fei, et al
Accumulation models and exploration practice of tight oil and gas
in the deep sag areas of continental fault basins: a case study of
Huanghua depression in Bohai Bay Basin [J]. Acta Petrolei
Sinica, 2024, 45(5): 755-770.

Ak, TN, BRI, . ADRORBUAGEERIE S EER R
I3 HT—— LA e AR MR AL — BRIl ]. h E Rl R
2F54], 2019, 48(6): 1301-1316.

DENG Yuan, PU Xiugang, CHEN Shiyue, et al. Characteristics
and controlling factors of fine-grained mixed sedimentary rocks
reservoir: A case study of the 2nd member of Kongdian Formation
in Cangdong Depression, Bohai Bay basin [J]. Journal of China
University of Mining & Technology, 2019, 48(6): 1301-1316.



52 1]

R, 25 2T i 7 2 111 e 2 el i T ot a0 2% L 4L

SRS EOE L e 473

[21]

[25]

PO B, A8 S, SO MEMS R A BRI R A AR
PS5 - TR A L], ML BT R, 2024, 98(12) : 3647-
3661.

YIN Shuzheng, HE Dengfa, GUO Wenjian. The attribute and
tectono—sedimentary evolution of the Fukang Sag, Junggar Basin
[J]. Acta Geologica Sinica, 2024, 98(12): 3647-3661.

LIU Qingxin, SONG Yan, JIANG Lin, et al. Geochemistry and
correlation of oils and source rocks in Banqgiao Sag, Huanghua
International Journal of Coal

Depression, northern China [r].

Geology, 2017, 176/177: 49-68.

BES, SR, T2k, S e i B A A8 B AL R 3 X
AR ALE A Bl B (0], b s B a4, 2012, 14(6) -

707-718.

ZHONG Wei, PU Xiugang, HE Youbin, et al. Provenance of the
member 2 of Paleogene Kongdian formation in Kongnan area,
Basin [J].
Palaeogeography (Chinese Edition), 2012, 14(6): 707-718.
RBEIE, JESLZ, W, S5 . TR A AR DU R A A
A B e SRR —— LA V5 2 3t Ve 2R 1M1 L 20 — B A £
[J]. A2z, 2019, 40(9): 1013-1029.

ZHAO Xianzheng, ZHOU Lihong, PU Xiugang, et al. Favorable

Huanghua Depression, Journal of

Bohai Bay

formation conditions and enrichment characteristics of lacustrine

facies shale oil in faulted lake basin: A case study of Member 2 of

Kongdian Formation in Cangdong Sag, Bohai Bay Basin[J]. Acta

Petrolei Sinica, 2019, 40(9): 1013-1029.

RIL, SR, FVR, GF L IO R AR AR T Bl e i
BURHIE ROk 53 A0 BOARRESC LT ], i [ L3, 2020, 32(5):

54-62.

LI Hong, ZHANG Xintao, GUO Tao, et al. Sedimentary

characteristics, microfacies distribution and facies model of the

sublacustrine fan in E,d} of the Shinan slope zone of Bohai sea[J].

China Offshore Oil and Gas, 2020, 32(5): 54-62.

KT, BEARG, EOA, AF . SRR TR B DU R

SR SR AR R e —— LA A A M R v = B

WBNBILT]. AR ST &, 2023, 50(4): 782-794.

WU Qianran, XIAN Benzhong, GAO Xianzhi, et al. Diversity of

sandbody  distribution  of

depositional  architecture  and

sublacustrine fans during forced regression: A case study of
Paleogene Middle Sha 3 Member in Dongying Sag, Bohai Bay
Basin, East China[J]. Petroleum Exploration and Development,
2023, 50(4): 782-794.

GG, KRR, 9. SR AR R IX A 6, 7 J3 TR
FEAELT]. HopRHE T, 2023, 42(6) : 140-150.

SHU Ting, LIU Guizhen, GUO Jian. Characteristics of gravity
flow sedimentation of Chang 6 in the Huaqing area, Ordos Basin
[J]. Bulletin of Geological Science and Technology, 2023, 42
(6): 140-150.

WERRME, EREE, Dok, 4. IR A 55 AR R U o

[27]

[29]

2 2000 P AR R B i A 2 SCLT DL b
2023, 42(5): 82-93.
KANG Jilun, WANG Jiahao, MA Qiang, et al.

P A,

Fine-grained
sublacustrine fan deposits and their significance in shale oil
reservoirs in the Lucaogou Formation in the Jimsar Sag, Junggar
Basin[J].
42(5): 82-93.

XA, KIBUE, PNSEHT, 55 . Kb il AL — Bt =285
P LI]. RIRGHABE e, 2000, 24(3): 5-7.
LIU Weifu, LIU Shuanglong, SUN Lixin, et al.

Bulletin of Geological Science and Technology, 2023,

Comprehensive
evaluation of reservoir on K, Formation of Zaoyuan Oil Field [J].
Journal of Daqing Petroleum Institute, 2000, 24(3): 5-7.
Fkpe, AL, Wata, . WE BRI AU A
L —— LA /R G — B R - =S R A0 ], S
AHBIT, 2025, 46(1): 151-166.
WANG Jiyuan, WANG Bin, HU Zongquan, et al. Genetic
mechanisms of high-quality deep to ultra-deep clastic reservoirs:
A case study of the Permian-Triassic strata in the hinterland of the
Junggar Basin[J]. Oil & Gas Geology, 2025, 46(1): 151-166.
P, AR, AL, 55 i T A A T b DX T R v A
— B~ BARBUA R B R R S R R (D], frm S R
R, 2024, 45(4): 1106-1120.
TONG Huan, ZHU Shifa, CUI Hang, et al. Characteristics and
controlling factors of high-quality reservoirs of mixed siliciclastic-
carbonate sediments in the Ist to 2nd members of the Paleogene
Shahejie Formation, Zhuanghai area, Bohai Bay Basin[J]. Oil &
Gas Geology, 2024, 45(4): 1106-1120.
N, JUHA, BERA, 55 RN R AR Z SRR ) A B
WARRIR R R R [T ], Al RIRTHR, 2024, 45
(4): 1046-1063.
SUN Jing, YOU Xincai, XUE Jingjing, et al. Characteristics and
controlling factors of deep to ultra-deep tight-gas clastic reservoirs
in the Junggar Basin [J]. Oil & Gas Geology, 2024, 45(4) :
1046-1063.
MAVKO G, MUKERJI T, DVORKIN J.
handbook [M ]. 3rd ed. Cambridge: Cambridge University Press,
2020.
OO, OLTR, sREEn, &5 . BRI E A A = M T R R
JZ R IR A R T 2 AR SR BRI ], fims
RARS T, 2024, 45(1) : 44-64.
YUAN Guanghui, PENG Guangrong,

The rock physics

ZHANG Lili, et al
Diagenesis and low-permeability tightening mechanisms of the
deep Paleogene reservoirs under high temperature and highly
variable geothermal gradients in the Baiyun Sag, Pearl River

Mouth Basin[J]. Oil & Gas Geology, 2024, 45(1): 44—64.
EULRR, FARF, K, . W2 BURT A2 A AL 0

S RERIN-AT PLERIR Z B 2 b P R R PR B & Rl 1
Bl ], A SRR, 2024, 45(1): 169-184.



474 145 KRR R EXYES
CAO Jiangjun, WANG Jiping, ZHANG Daofeng, et al. Effects of 950-961.
diagenetic evolution on gas-bearing properties of deep tight [40] LIU Rui, HAO Fang, ZHU Weilin, et al. Variation of system
sandstone reservoirs: A case study of reservoirs in the 1* member openness and geochemical features in overpressured sandstones of
of the Permian Shanxi Formation in the Qingyang gas field, the Yinggehai Basin, offshore South China Sea[J]. Marine and
southwestern Ordos Basin[J]. Oil & Gas Geology, 2024, 45(1): Petroleum Geology, 2018, 92: 179-192.
169-184. [41] DING Qunfeng, CHEN Yuhang, CHEN Lei, et al. The control of

[34] RKF3r, T/, THE, % . FIHKEHIBLE N BCE 6 differential tectonics on the formation of deep reservoirs in
AHB T[T, R <8, 2007, 14(1): 26-29. lacustrine rift basins: An insight of the Bodong Low Uplift in the
SONG Ziqgi, YU Xiaolong, DING Jian, et al. Comprehensive Bohai Bay Basin, East China[J]. Energy Geoscience, 2025, 6
evaluation of diagenetic reservoir facies by gray theory[J]. Special (2): 100381.
0il & Gas Reservoirs, 2007, 14(1): 26-29. [42] SHANG Ting, CHU Meijuan, ZHANG Xiaolei, et al.

[35] KAMPMAN K, BICKLE M, BECKER J, et al. Feldspar Quantitative analysis of pore evolution and its application in basin
dissolution kinetics and Gibbs free energy dependence in a CO,- simulation: A case study of Chang 6 reservoir in Heshui area,
enriched groundwater system, Green River, Utah[J]. Earth and Ordos Basin, NW China[J]. Energy Geoscience, 2025, 6(2) :
Planetary Science Letters, 2009, 284(3/4): 473-488. 100403.

[36]  Z=pClal, sRIEHS, #hFif. KR AR ARSI AL ] [43]  FfRA, THIMS, sKETAE, 5. AE MU = B B
A KA MR L 2005, 26(2) : 220223, 229. TITRD S A AR B e oA 1], P E AR A E R (A
LI Wenguo, ZHANG Xiaopeng, ZHONG Yumei. Formation SRBFERR) , 2025, 49(1): 44-58.
mechanism of secondary dissolved pores in arcose[]J]. Oil & Gas WANG Junjie, DING Zupeng, ZHANG Yugqing, et al. Diagenetic
Geology, 2005, 26(2): 220-223, 229. evolution process and differential distribution of gravity flow

[37] MA Hongwen, YANG Jing, SU Shuangging, et al. 20 years sandstones in sublacustrine fan in the middle sub-member of the
advances in preparation of potassium salts from potassic rocks: A 3rd member, Shashejie Formation in Dongying Sag[J]. Journal of
review [J]. Acta Geologica Sinica (English Edition) , 2015, 89 China University of Petroleum (Edition of Natural Science) ,
(6): 2058-2071. 2025, 49(1): 44-58.

[38] HELLMANN R, ZHAI Yuanyuan, ROBIN E, et al. The [44] PELTONEN C, MARCUSSEN @, BJ@RLYKKE K, et al. Clay
hydrothermal alkaline alteration of potassium feldspar: A mineral diagenesis and quartz cementation in mudstones: The
nanometer-scale investigation of the orthoclase interface [J]. effects of smectite to illite reaction on rock properties [J]. Marine
Chemical Geology, 2021, 569: 120133. and Petroleum Geology, 2009, 26(6) : 887-898.

(39) WAL, Fmw, M0, 5. i 2 b vl o R LS [45] MILLS M M, SANCHEZ A C, BOISVERT L, et al

P41 WA IR [T ], AR 5 T %, 2021, 48
(5): 950-961.

HAN Guomeng, WANG Li, XIAO Dunqging, et al. Magmatic
hydrothermal fluid genesis of zeolite in the Paleogene Kongdian
Formation of Zaoyuan Oilfield, Bohai Bay Basin, China [J].
2021, 48 (5)

Petroleum Exploration and Development,

Understanding smectite to illite transformation at elevated (>100 °C)

temperature: Effects of liquid/solid ratio, interlayer cation,
solution chemistry and reaction time [J]. Chemical Geology,

2023, 615: 121214.

(% kK R)



