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New Insights into Reservoirs Heterogeneous Genesis of Favorable Facies in

Pinghu Formation, Xihu Depression
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Research Institute Ltd., China National Offshore Oil Corporation, Beijing 100028, China

Abstract: Flow direction, dynamic and chemical properties change frequently in fluvial and tidal sedimentary environment, the
reservoir mineral foundation and diagenetic process are complex and changeable, and the physical property is strong heterogeneity,
which has always been the difficulty restricting its exploration and development. In this paper, Pinghu Formation in Xihu
Depression of East Sea, China was taken as an example. Material basis, materiality pattern and main controlling factors were
investigated in two high-energy sedimentary microphases, namely tidal channel and submerged divergent river channel. Methods
include core observation, pore penetration test, light microscopy, isotope and inclusions. The results show follows. (1) The upper/
middle part of tidal channel possessed good physical properties with an average porosity of 18% and permeability of 120 mD),
while the bottom of tidal channel was dense with an average porosity of 4% and permeability of 0.05 mD. The main reason for the

inhomogeneity is that the bottom is dense due to carbonate cementation. (2) The upper part of submerged diversion channel had
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good physical properties with an average porosity of 5% and permeability of 70 mD, while the bottom of submerged diversion

channel was dense with an average porosity of 1% and permeability of 0.05 mD. The main reason for the inhomogeneity is that the

bottom is dense due to kaolinite filling. The above analysis has important theoretical guiding significance to deepen the law and

formation mechanism of reservoir heterogeneity under fluvial and tidal background. The technical methods and research results can

be applied to the oil and gas exploration of low permeability sandstone reservoirs in the East China Sea basin, and have important

reference significance for the oil and gas exploration of deep clastic reservoirs in offshore China and foreign blocks.

Key words: offshore; deep-buried; non-homogeneous; carbonate; kaolinite; petroleum geology.

FEA BRI IR H B Bk BT &
T2 I I R AW MEBE B 25Kk B
2 1) TR J2 (B YR =3 500 m) B 8 46 SR 8 3 (4 ok
B4, 20085 5 SC 4, 20135 1 4E A 4, 2016). 45k
T2 0 IR 1 E K, 48 B R 9 11 1T R fig i A 63.3 %
AT TR A R EE MR & B AR (EROLSE,
2014 M 4255, 2019) . 8K IR IZ W AR K £
27T AR v A 1k R RN B A A O | AE R
F R AR M LB T BT, T RO X I T 2
ME AR ($ 0 K %5, 20135 5K BL b 25, 20165 22 F
4 2021 ;3K F 5, 2021 ; R IR 2023).

TR )2 1 T 25 A 2 2 M s ol PR 3R F 5 6 P AR
Vi 1 25 6% )2 B 0 vk T B 0 B T 6% )2
1Y 52 Z M (7 ) 2R i 1), 2009 ; 7 6 55, 20145 4%
SCHEE AR, 2023) . L% 2 T 32 M i B B DT BLER
Be MO AW S A TR R AR R
b, B AR TR I A A5 R A
WAL R S R R R A IR R R
BAONE AP B R S IR A LT A VR AR (D e TR AR
2013; 5K A4S, 2019;Gong et al.,2023).

o ] 2R T 7 b 7 3 1 il AR 2 D3 i 40 4%
A, bR 2 T A R B A B v (R A
2002; ¥4 1 455, 20115 X 42 /K %, 2012) , 3R )2 B
SR — A B AR A s T XL I B A R R (R
i 2, 20155 5 5 W8 45, 2017) , (H A5 B K v A3 <
FH /b, 9 A4 A B /N T G — i R A (A B 5
85,2013 O R 5E,2019) Bl BUA 45 T
ThRAR, BRI T 9 X BRI & B Rl A 18

T 5% DX R399 T4 & B0, DO AR IR 22K fiE 58 4 i B¢
bR Ty = E [ R (U WS R P S VAN AT R A T
HYE FERe AR AR R — T
TR AR ALK X — PG TR S A
W26 7 0k B0 )2 R 2 B 0 — 25 B L R
ST 31 O S o A = T = = e a7 s R IR RTS8 ]

e BEARA , BT R B 23 8 4 A DU BURRAE 2 1R )
AR A T B SRR SR (PR 2255, 2021) . 4R T,
T3 R K R 23 A TE PR R R RE AR 6 )= W A A
e i B4 AR X 1, A 3R A B 0 RR A D A ) S
FUAR 9 007 78 2 S8 3% A TR 2 B 4R b O AN S8 i,
N BETE L TR JZ B8 5 = M B 2 M R R A Y
(RN e NIRRT

DRLIE , AR SCBE X 0= 168 T8 2 il )2 AR 249 5 1 i
S I Nl L BT D S Sl = A s v N LI Ve S S )
) J e O R LB RS i R O
PGS AE SR T vk R IE 3R (D AE Y
Jo HE Bl 5 AE 5 (2) i J= AR 2 v R (3) i )= AR 4
TR LA 48 78 A7 R = i 2 DR R
FHMLER, 3 BRAL T2 i S BROT e BAT E 20 BLig
18 5 BSOS PR A . 3R T7 I S R AT
I T 2R i 2 AR B 00 5 2= i AR X T b [
T T Ah B TR B e i )2 I R OR B AT
BT E

1 DX oo A Ol

AR SC LA AR I 4 M PG WA 1T S I R 3 46 B 4
W ALAD 5 R G 2, W 9% DX AN, T 2% 1 235 b 7 180 1
B 7 W0 RS (I 1), B Y )2 38 3% i 7 3 500~
4 500 m i B P, 2 R A TR 2R B A 2 (FK,
2020). ¥4 1 b, VI 1T B A 1R Rk R ) 1 S R
2% M R R T SR NG T A 3 K
UURE Y 230 B A FRAE (JEOD MR 56 2019) . DR B, OF
W20 D 5 DORR T W 34 5 4 100, S ik s T v b Bl 2%
2R 0% BB L B T 10 2 B DA U T ER ;Y 0 R
(VAL e S/ NG S 1 0 1 AR R o e 5 P 7 N
2019) . ¥ 3t 15 3 9 S ) 9 ) DO R R AT, DT RR A B
FE R =AM LR FH SRR KT A
PR BN WS B /25 = e Bi= &7 =

Horp ) DUWEE KR 43 T & R H Y



1402 HERFF=  http://www .earth-science.net 49 &
hE R4 F AR e it
% % i B | (May | BEES
. : ULk
EH% | SEAN s
IR Y )
MR 41N 17 130
Wik & TARANy [T H
e T 2
1 #
TN = "
~ Eﬁ 23 3l JEk i3]
B
B 5 W HE B ] 1)
W | AEHBAE, B o &
32 A ERIEH
B
7 3 i H‘ﬁ*%
SR | g | | TR s
B | riss
FEIIED i
N AE ba
‘ o
AT fEgEm | M
65 —
HER| LAES ?
3 292 3
| M ]
i [ witlth i W2
PLT V5 1M1 B DX o7
Fig. 1 Regional location map of Xihu depression
10000 10000 &
a b
1000 1000
100 100
a a L
E 10 E 10
a ! a
0.1 0.1F
. i
0.01 0.01F < i
(% !
W L6260 1A A b KT 43 384249032 5
0.001 1 1 1 | J 0.001 1 = 1 1 J
0 5 10 15 20 25 30 0 5 10 15 20 25
FLBL (%) FLIEZ(%)
P12 TGI8 M0 s - 18 2 1) 1
Fig. 2 Physical properties of Pinghu Formation in Xihu sag

P f o (B IBE 4245, 2021) . KT, e

a. WA TR 51838 A CHEGE T oK 43 W Vo 8 AL B 598 8 S MDCHESE 1T .1 mDA~ 10 ° pm?

YIRS B A B i, LM TR ACTA TR P ) 111 56 ~F- 081 4L = s 1

BB AR RN K T 43 37T ] T8 W A o A e 0 AR By

A73 B A B ik A 2
JEAEEE . P, A SCET X iE
O IT B AT 52, 4R R AR 2 5 ML A I L

2 YR AL

P (Pl 2) 3 ™ 1 LR T 45
KFARIHE 2 21

38 e Pk LUK H @R R e A s D 5 T



%4

IS A2 45 < P I 110 6 T 98 AR AT AR A i U2 AR B R DR AR 1403

3 )

GR(API)
4| B |0——200]

5 & A
gl

R EE,

v

P 3 T A O R R R R TR 3 R i (A L)
Fig. 3 Core histogram and typical sedimentary structure of tidal channel ( Well A1)
a.3445.57 m, @ TR 5 b. 3 442.40 m, WM& 5. 3 443.55 m, PR A HEJE B 5 d. 3 445.27 m, IR 2 5 e.3 441.72 m, AT 2 B LU
;1. 3440.62 m, WE + 2

GR M 28 52 9L W] 2 09 46 B 4R AE  DOARUA & v] DL HOIR |
EHE BCIR B FUIRZ B T R 2 R PR S B
J2 PR TE GO B R MR AR A (I 3) . R IR A
B AL RR A 3 35—, R W] T 6] — DU PR 8 A A 2
Tk Y 35— o
22 KTHRIATE

KR 3 T T K A R b A R
rhb s I GR il 22 3R AR AL DURR A 3 O T
AT EH KR BRSSP ol R T A 34 A R
AL E A DURRRRAE (IR 4) . A PE AT DT AR A 1 A7 i)
YR P A8 78 KT 43 Ui R 1Y 22 350 B 0 R AE ; [
fF, 26 8 4 U8 A ) 76 KT 4 i 10T 38 RS 358 5 12 B
S R R (I 32848 ).

3 fEIEARI R AL

3.1 #E

HUR b E S R R A TR B0 1Y
BTG W IE T E AL R T2 O 1820 B iE
FOEH 120 mD (1 mDA210 ° um?) , ¥y ¥ 8 4 5 1
TH JES ¥R AL B BE S AU 3.8%, B B KO LR
0.04 mD, 5 B30 FFAE (1] 5a) . DI IS L2 %
BETLLE h, FLBEE (205 R T AL A8 T A, 7E

0.5 m LA RYBRBEVE I, e FL35 09 00 o 6 )2 5 A2
U I ARG = (& 5b).
32 KTHRAE

KT 33t {00 T ) P T S B R S B A
BIK T i i A BB R LB BB R AL
AREEAR 8 o 5 DU B & & 20 B al 0, 94k A gk
Ty (i 0 A ) 1 S 30342 38 s ML A 5 KR 23 O T
SN PR E =3I BIIRE Sk G R /W N N
P IE LR b FLBE SRR 50 (B B R
X 70 mD WK T 233 G R B, FLBE
WAL 106 BB R 2{L0 0.01 mD(E 6).

4 Ak 2 AR Y O I o B

4.1 #iE

A I 3 ik R A B R GG T ) A AR
P 3 35 3 B AR 1 — 1 (I 3) , ol s 4 T, 30 36 ) Ji 4
it 46 25 Al N % 2 3 — 1 AR WA Z 2 BT
TR G RS ER A 2 Y SR AR X B M AR AE L X R
BB Z AR S A A & sz s Bl ek vt TR R AR
AE 58 4 i B I A i 2 AR X B i Y L St R
B R ER e 25 1) & i 5 ALIREE 08 0% R HA B BURH G
PECIE 7) B % ik R 3 e 45 Wy vy 38, 6 2 0 vk B A



1404 HiERFL#  hitp://www.earth-science.net

49 %

b 2 S
GrR(APY | R

A | B [o——200

L 4182
- 4184
- 4186
L 4188
L 4190
- 4192
- 4194
L 4196
L 4198
L 4200
- 4202
- 4204

B & H
% 1A

- 4206
- 4208
4210
4212

4214

b s BE

Bl4 BFFE XK 23 W 8 GO ik J2 A O A IR (A3 )

Fig. 4 Core histogram of underwater distributary channel ( Well A3)
a. 4 202.75 m, 5 VAL s s b, AR E A s e, 4 207.60 m, MK 5d. 4 206.70 m AT se. 4 201.70 m, T3S B fil AR A RSB

f.4201.40 m, BLIR A 48 )2 1L

HH ST R R e, Ll R R I 445 ) O ek A AE 3G
5O v (R RR O T B R R S 4 T BT A IR &R
FHom Ak, S e R b ) R A
TOUL BT [ 5 BE 8 WL 22 31030 18 ) 1 1Y AE 1 B
FEAE (& 8) . W1 1B b3, JUk: DL 2k 422 fioh =S HE A, 3R
B SEAE s, & B W LB, N sk i i B
AR AR, 2 B LB R A A W Dm0 5 AL
B EE A B 2176, B 5 A F] 140 mD, R I = L&
BRHE WA S Ok LB VR O SHEAR I R S
YRI5, e % UL 30 4 A7 %5 1l 5 1 85 A AL , HLAk iR
HARER ML RAEY IEZGA R,
HIEZEIE YT, UEBH R 1 2 A, FLBR R 3 11 %,
BB R EARE] 0.25 mD, F B FLAK B FRAE
& HB, BURLATY SR LB TR O HEA T = AR 2
TR, LA LT, FH L RILEB FE . 5
KW . Ao ARG RekRIEA KA B+
Yyl Ak R R AR 5 A 8 v il AR RE R Eh T K Ak DA
KR K IR A SOV %5 (Morad et al.,2000) . |ij 4 Ff 5k

P8 2 A 2 H AT I R 99 06 HL 2 IR R L HOIR
T KR A BN A A O BE T A T RR AR DL K ) 1A
T i 28 HL PR Y M T A R A R R
459 (= A0) T8 W I 0 B 7 s S s 30, 45380
I AR B A, BT TS WS A =z R K A
YEH  RAEALBRIR AR K F
4.2 KTHRAERME

A 5 il R A, KT 43 i T 3 Y D46 BT 4 4H
B UURRAS i 2 R B U R R (B 4) V38R T 2
KR 43 i T S Y R AE L[] I & Y 22 481K
T3 U TE LA A PR AR AR SO KR 43 i A
A BT P B, 2 B L 75 e T R A
B SR AR M AR AR ST R B, M A a5 AL
BREE B0 R H A SR DGR (K1 9) , Bl w5 08 A 1Y)
WL eEE Y R A R R R, Hmk A AR
P U A RS S B L P R, R BT
P R R Gl B 1= 1S % ) Nl A5 o R LI B 1= K B i e
PR AR 25 o P ) o R A



5% 4 ) S 6 0 0 -0 A LA DA 5 2 1 84 R R A 1405

a
WILIGRAPD L vimin | mon | BEes | miE%mD) | L%
0 25 0 15
0.01 1 .000;
<<
3440 B - . || wm
- 3442 - ik
-
3444
ceee boiBES
3446
[
b GR o " s
R Apy| wem [om| R AL BiEEmD) | WK%
L m], o 25 o 0 30
10 150] 0.01 1 000
< el 000 (mi ﬁ~§5
—E T L <~
.
nee : e | 2
. 2
2 ’ i
= — . *r
< -n-‘
i - s
. <
lEAEeat o
g f FE
= i )
7 L
=
E
=
PR A 4 2 B JikAR J2 B2 A 2 B A i Ve bk WY
%R R EEX/E 2] 7 W F K AL A K JZ B W JE

5 W DX T8 GO i U2 L5 P B I 2 1 728 L 7
Fig. 5 Variation of porosity and permeability of tidal channel
a. A1J1,3439.19~3 447.38 m;b. A2 Jf, @l K78 0.50 m



1406 HERFF=  http://www .earth-science.net 49 &
’j% GR(API) SRR o LERE%) %8 %(mD) 9L %(%) B (%)
m
40 150 0 ° 20] 0.1 o 1000| 0 o 10| 0 o 10
7191
4192 PR ] USSR REIBEE|
(#4193 ) GDQOK KT g il
- 4194 o0 Q.O.B*\ﬁk K T 43 3 0
89/ -
4195 0o ] 0 LR RTIREIBEE|
0 00°
[T zzz
s 00 KR 43 3 3] ]
pr ~ + + t
L 4197 sooll 0 0 0
- 4198 bk F 5 33T 3
4199 ] 10
LN RTIBE|
- 4200
] 1
4201 U RBE|
] 1130
R
4202 I R B |
T 11
K~ 4337t ] 18
L 4203
7T o o0 o — d
BOIR 28 4 2 B A FiTEHE WA

Fl6 W5 XK R 73 I 8 R fif J2= L5 1 I A% 8 14 72 A ML A
Fig. 6 Variation of porosity and permeability of underwater distributary channel
A3JF,4191.27~4 202.87 m

TIOUL B2 T [R] R i 08 WL € 21 /K T 23 Ui ¥ 1 ) 1k
4 3F 2 5 RRAE (I 10) . /KR 23 it il w3, KL
Z 0 2 LN el 05 00 B L AR AL
DA i AL B O 2, T LA A i il R Ay A SR Bk
TR ER 5 W) KR J i 100 38 IS 3, ORL 22 LA IF O
S Sy, AL 8] B 66 - B ) ST, i G O B L B0

S E B B BN B UK/ T R AR B e
A (RIS URE T 52 9 il B 4G U AR R 45 A B
GYIRA J B, B Wy 58 BORE ] £L B A kA R
T B AR S BHL LR T BORE Y TR SRR
SN 4 e Az e 5 S5O 233 T 3 R A B0 AR Y
FR Pl O BE T S 8RR R LUE L e A



%4

IS A2 45 < P I 110 6 T 980 AR AT AR A i U A 3 A A R AR

1407

S
#
&
o
=~

'I

0 5 10 15 20 25 30

T 1% 36 5 (%)

& 7

5% % (mD)

1000
100
10
1
0.1

0.01 ! L e,

0 10 20 30

T 1% 3k 25 (%)

V0 B R e 45 0 5 FL BRI A DG St T R (a) LBl 2 6 M 45 ) 508 3 AR e S i 1 (b)

Fig. 7 Correlation between carbonate cement and porosity (a) and correlation between carbonate cement and permeability (b)

in tidal channel

i

(c2)A2JF, 4183.9 m (+) K9 250 um |

[ 8

T T TR 2 0 ) 2L IR I AL 2 T

Fig. 8 Mineral composition characteristics and pore types of tidal channel

HA KR 73 i 8 B & 7 AL SR U $0™
A5 TOR /T SRR B 25 R AIE 4l 0 g e 0 2K R
G iR A AR IR S S AR TR U 3 e B e 5 i
a7/
5 45k

=H

Hh ) R T G ) IU I - 98 2L 9 S AN KT 2 3 T
1H I g RE O = 0 P A TR A B9 IR 2 B

G DU BT RAR A A A 00 F AR 64 T L 7
SR AE TR S R PO AN T A R R R TS
i )22 by J5T 52 4% R FRR AR VR 1 75 SR A TR A R Y T
AR . PRI A SCBE X8I KR 0 3 A 2 AR
P IT RS WF SR - 8 b A R A, LB
JEE P35 1800 B 15 A< F- 1 120 mD, T 9] 18 JiE # 2
WL ALBRE -3 400 (B #E AR F49 0.05 mD, R BARY
Jo P ) D PR e R kM 45 BUR R U8 5 KR
Sy UE B LTS LB 50 (B B R



1408 HIRFL 2

http://www.earth-science.net

49 %

18 ¢

16

14

12 F

FL I (%)

4.00 6.00 8.00
U8 A (%)

&9

0.00 2.00

5% % (mD)

1000 ¢

100

10

01 1 1 1
1.00 3.00 5.00 7.00

A 5 (%)

9.00

oy W 7 55 AL BE ()R035 38 2 (b)AH G M g1t

Fig. 9 Correlation statistics of kaolinite with porosity (a) and permeability (b)
0 A A1 B A3 TR e

s

s R R
22 Jgi%»

§ A3, 4192.37m(-) R

PR ~
A3k, 4197.27m(-)

A1 10 7K 3 Ui T SR L B 2 B e ™ ) FEBURRE (A3 )
Fig. 10 Pore types and mineral filling characteristics of underwater distributary channel ( Well A3)
a~c. H 1 ER e FLB AT A AT AL, b b oAy a R BB s d~ £ T R AR AR AL B Al - i 0 A0 TR g~ A5 TOIR T BR8£I SRR

Y570 mD, 1 2K R 43 3 T 3 RS 2K LB S
1% .33 35 R F1 0.01 mD, 5 B AE ¥ i M #9 32 22
DRI J2 o U Ay 7 B BRI 0% . R S W B TG
00 U1 5 - 30 2 2 8l A A AR ) Sl 24 B i B e T
AT I — W T T A 2 AR 35 0 R B P B
il B A e TE 5 S BRI R R
AT T R Vg 2 A8 D 5 A8 )2 T S AR, X T

] ST 7 [ A1 DX B 4 TR = 18 )i 2 V2 il O PR 8 R
AE )RR

References
Cao, Y.C., Yuan, G.H., Li, X.Y., etal., 2013. Types and
Characteristics of Anomalously High Porosity Zones in

Paleogene Mid-Deep Buried Reservoirs in the Northern



5% 43

T 7 45 < T 1100 S D AR A R AR Y A A2 Al 24 B R 1409

Slope, Dongying Sag. Acta Petrolei Sinica, 34(4):
683—691(in Chinese with English abstract).

Feng, J.R., Gao, Z.Y., Cui, J.G., etal., 2016. The Explo-
ration Status and Research Advances of Deep and Ultra—
Deep Clastic Reservoirs. Advances in Earth Science, 31
(7): 718 —736(in Chinese with English abstract).

Gao, W.Z., Yang, C.H., Zhao, H., 2015. Reservoir Forma-
tion and Modification Controlled by Thermal Events in
the Xihu Sag, East China Sea Basin. Petroleum Geolo-
gy and Experiment, 37(5): 548—554(in Chinese with
English abstract).

Gong, L., Gao, X. Z., Qu, F. T., et al., 2023. Reservoir
Quality and Controlling Mechanism of the Upper Paleo-
gene Fine—-Grained Sandstones in Lacustrine Basin in the
Hinterlands of Northern Qaidam Basin, NW China. Jour-
nal of Earth Science, 34(3): 806—823. https://doi.org/
10.1007/s12583-022-1701-6

Gu, H.R., Jia, J.Y., Ye, J.R., 2002. Characteristics of Oil
and Gas Bearing System in Xihu Lake Depression in the
East China Sea. Oil & Gas Geology, 23(3): 295—297,
306(in Chinese with English abstract).

Hu, M.Y., Shen, J., Hu, D., 2013. Reservoir Characteris-
tics and Its Main Controlling Factors of the Pinghu For-
mation in Pinghu Structural Belt, Xihu Depression. Oil
& Gas Geology, 34(2): 185—191(in Chinese with Eng-
lish abstract).

Hu, W.R., Bao, J.W., Hu, B., 2013. Trend and Progress
in Global Oil and Gas Exploration. Petroleum Explora-
tion and Development, 40(4): 409—413(in Chinese with
English abstract).

Jiang, H.J., Hu, M.Y., Hu, Z.G., etal., 2011. Sedimenta-
ry Environment of Paleogene in Xihu Sag: Microfossil as
the Main Foundation. Lithologic Reservoirs, 23(1): 74—
78 (in Chinese with English abstract).

Jiang, P., Wang, Z.Z., Zou, M.S., et al., 2021. Develop-
ment Characteristics of Carbonate Cement and Its Influ-
ence on Reservoir Quality in Sandstones from Zhuhai
Formation in Wenchang A Depression. Earth Science,
46(2): 600—620(in Chinese with English abstract).

Liu, J.S., Cao, B., Xu, Z.X., etal., 2012. Sedimentary Fa-
cies and the Characteristics of Tight Sandstone Reser-

voirs of Huagang Formation in Xihu Depression, East

China Sea Basin. Jowrnal of Chengdu University of

Technology (Science & Technology Edition), 39(2):
130—136(in Chinese with English abstract).

Morad, S., Ketzer, J.M., De Ros, L.F., 2000. Spatial and
Temporal of Diagenetic Alterations in Siliciclastic

Rocks: Implications for Mass Transfer in Sedimentary

Basins. Sedimentology, 47: 95—120.

Pan, R., Zhu, X.M., Wang, X.X., et al., 2014. Advance-
ment on Formation Mechanism of Deep Effective Clastic
Reservoir. Lithologic Reservoirs, 26(4): 73—80(in Chi-
nese with English abstract).

Sun, L.D., Zou, C.N., Zhu, R.K., et al., 2013. Formation,
Distribution and Potential of Deep Hydrocarbon Resourc-
es in China. Petroleum Exploration and Development,
40(6): 641—649(in Chinese with English abstract).

Tong, X. G., Zhang, G. Y., Wang, Z. M., et al., 2014.
Distribution and Potential of Global Oil and Gas Re-
sources. Earth Science Frontiers, 21(3): 1—9(in Chinese
with English abstract).

Wu, K.Q., Xie, X.J., Liao, J.H., etal., 2023. The Rules of
Reservoir Characteristics and Dissolution of Paleogene
Clastic Rocks in Offshore China. Earth Science, 48(2):
385—397(in Chinese with English abstract).

Wu, J.P., Zhang, L., Wan, L.F., etal., 2017. Provenance
Analysis of Pinghu Formation in Xihu Sag. China Petro-
leum Exploration, 22(2): 50—57(in Chinese with Eng-
lish abstract).

Xie, X.J., Xiong, L.Q., Chen, Y., et al., 2021. Low Per-
meability Reservoir Characteristics and Controlling Fac-
tors of “Sweet Points” of Pinghu Formation in Xihu
Sag. Science Technology and FEngineering, 21(30):
12890—12900(in Chinese with English abstract).

Yang, H.J., Li, Y., Tang, Y.G., et al., 2019. Discovery of
Kelasu Subsalt Deep Large Gas Field, Tarim Basin.
Xinjiang Petroleum Geology, 40(1): 12—20(in Chinese
with English abstract).

Yang, W.X., Gui, L.L., Zhou, H., etal., 2023. Diagenesis
and Accumulation Process of Silurian Sandstone Reser-
voir in Keping Area, Northwest Tarim Basin. Earth Sci-
ence, 48(11): 4103—4116(in Chinese with English ab-
stract).

Yu, S., 2020. Depositional Genesis Analysis of Source Rock
in Pinghu Formation of Western Slope, Xihu Depres-
sion. Earth Science, 45(5): 1722—1736(in Chinese with
English abstract).

Yu, X. H., Li, S.L., 2009. The Development and Hotspot
Problems of Clastic Petroleum Reservoir Sedimentolo-
gy. Acta Sedimentologica Sinica, 27(5): 880—895(in
Chinese with English abstract).

Zhang, G.C., Tian, B., Xie, X.J., et al., 2019. A
Full-Life-Cycle Research Methodology of Deep High—
Quality Clastic Rock Reservoir. Acta Petrolei Sinica, 40
(S2): 13— 28(in Chinese with English abstract).

Zhang, K.X., Bai, G.P., Cao, B.F., et al., 2016. Geologi-



1410 HiBR B 27

http://www.earth-science.net

49 %

cal Features of Siliciclastic Reservoirs in Deep Petro-
leum Accumulations. Chinese Journal of Engineering,
38(1): 1—10(in Chinese with English abstract).

Zhang, L., Shu, Z.g., He, S., et al., 2021. Reservoir Char-
acteristics and Differential Evolution Process of Xujiahe
Formation in Jiannan Area, East Sichuan. Earth Sci-
ence, 46(9): 3139—3156(in Chinese with English ab-
stract).

Zhong, D.K., Zhu, X.M., Wang, H.J.,
Characteristics and Formation Mechanism of Deep High-
Quality C

D), 38(S1): 11— 18(in Chinese).
Zhou, X.H., Gao, S.L., Gao, W.Z., et al.,

tion and Distribution of Marine-Continental Transitional

2008. Reservoir

Clastic Rocks in China. Science in China (Ser.

2019. Forma-

Lithologic Reservoirs in Pingbei Slope Belt, Xihu Sag,
East China Sea Shelf Basin. China Petroleum Explora-
tion, 24(2): 153—164(in Chinese with English abstract).

XX 5 % Tk

BER K, mOEHE, ZERHE, 4%, 2013, ZE M G0 T R b
WZ 5% AL 28 RORRAE a2 R, 344)
683—691.

WA, W, B, 5, 2016. IRZ BIR)ZEBE A6k
2Bk 5 o i imijeﬂzéﬁi}% 31(7):
718—736.

BT, R, Bk, 2015, 4 W £ 04 W) 1B AR 1
it J2 A ok R HE ML R Lk S R, 37(5):
548—554.

JBR L, B AR, AT, 2002, 4R HE P W VI RE & R B8
FRAE . Al 5 R AR AL, 23(3): 295—297, 306.
HABTEE, VLW, BAME 2013, VG T MR SF- 0 6 1 7 T
FABEIZ R RO TN R A S KRR, 34(2):

185—191.

W SCES , BACEE, TR, 2013, Bk E R S 4
HIHE 5T &, 40(4): 409—413.

TEUEZE W, WS, 25, 2011, DY I M B T O R DU ER
B o b LRy AR W Ak Dy S BEAR AR L A Tl AR
23(1): 74—78.

£V, BB, AL, 4, 2021, SCE A V4 BRI 20D 2

TR 0 IS 45 W0 B R AE R HOXHit T2 A 1
2, 46(2): 600—620.

X4k, UK, AR A, S, 2012, V1M B AL A8 HE 2H T
ﬁ%*ﬁ&ﬁ%ﬁ@ﬁﬁ%%%ﬁ R R AR (F AR
220R), 39(2): 130—136.

WA, ﬂ%ﬁzﬁi EE_E &, 2014, VR SOV E A2 TE
MU FE M e . 5 M =0, 26(4): 73— 80.

N, ARFBE, ARANYL, %, 2013, EH R AOE A 4>
500 . AR 59 &, 40(6): 641—649.
TIROG, WG, EIRB, 4F, 2014, 4 BRI AW 1 50k

i H2ETT 2, 21(3): 1—-9.

SEEMG, dk 5, JIm g, AR, 2017, P4 I 1N S 050 4 4 R 4
B E AR, 22(2): 50—57.

SRTOoR, W, BIFE, A%, 2023, v E DI Y 3T 2 R
%2 HAE 5 5 il VR AL . Bk ARl 48(2): 385—397.

WA REVENF, WRAE, 45, 2021, VY I 111 56 SF 151 28 1% 5 ik 2
FRAE B “H/ 87 EEREER SN BEHEARAS TR, 21
(30): 12890—12900.

W%, 2585, N, 45, 2019, B HUR M 7o hi 9 3h T A
S RACH Y A& B . HT EA H BT, 40(1): 12— 20.
WocEE, RERN AL, JHE, 4, 2023, B HUR 45 MR FEHE X G5 B
R A 2 A S BORGT BE HBRRR 2R, 48(11): 4103—

4116.

TK, 2020, VG 1 1M1 R VG A4 3 1 80 28 8 R A OB LR 3 B
HBERBL2E, 45(5): 1722—1736.

T4, A REA], 2009. # AR AU R DR 2 0 R R T
RGO T % DU 2R, 27(5): 880—895.
SRR, B, W%, 4, 2019, WRIE MRS S 62k
A BT e . AR 4o(iﬂ ): 13—28.

KSE . L ER A

ik, FTEY, Wk, 4 2016, IREWE A ISR
KERE . TRER2ESM, 38(1): 1—10.

skFT, FFAEE, M4, 5, 2021 Jll%ﬁiﬁéiﬂlﬁ@ﬁ%‘%?ﬂéﬂ%@
FRAE J He2z S fhad 7 . HBER B2, 46(9): 3139—3156.
%WU%‘ A, FL%E, 2008. v E R 2R 5 B A2
AR 5 LB 2 B . b = R 2 (D ), 38(S1):
11—18.
JEOWE, BB, m A,
SF- b A3 AT 1 il
R, 24(2

, 2019, 7R Vi [k 22 43 1 04 0 111
ﬁzﬂz“s— P il SR K5 2 A I
): 153— 164.



