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Fig. 1  Structural division map and stratigraphic column of Xihu Sag
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Fig. 3 The relationship between dissolution products and dissolution pore of Pinghu Formation in Xihu Sag
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Fig. 4 Identification of alkaline diagenetic environment of Pinghu Formation in Xihu Sag
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Fig. 5 The relationship between main alkaline cement content and permeability of Pinghu Formation in Xihu Sag
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Table 1

EMP analysis for components of secondary quartz of Pinghu Formation in Xihu Sag

PN %

FE  Na0  MgO  ALO, Sio,  P,0, SO,

K,0 Ca0 TiO, Cr,0, MnO FeO it

1 1.53 0.92 6.95 72.07 0.11 0.21
2 1.58 0.32 7.51 79.96 0.25 2.43
3 0.16 0.00 10.44 83.06 0.16 0.33
4 0.14 0.01 4.94 89.40 0.13 0.36
5 0.18 0.43 5.71 86.48 0.11 0.28
[§ 0.12 0.02 9.63 84.11 0.20 0.13
7 0.00 0.00 6.53 87.26 0.13 0.11
8 0.08 0.00 5.03 89.54 0.14 0.07
9 0.16 0.00 7.44 86.99 0.19 0.11
10 0.24 0.03 5.07 89.88 0.13 0.13

1.90 11.22 0.40 0.06 0.05 2.15 97.57
1.87 2.45 0.28 0.02 0.00 2.02 98.69
2.20 0.00 0.06 0.00 0.01 0.27 96.69
1.19 0.14 0.28 0.00 0.00 0.26 96.85
1.35 0.37 0.36 0.02 0.01 0.47 95.77
2.36 0.07 0.10 0.00 0.01 0.34 97.09
1.95 0.04 0.42 0.02 0.04 0.23 96.73
1.54 0.08 0.11 0.01 0.00 0.23 96.83
1.85 0.04 0.03 0.05 0.00 0.21 97.07
1.22 0.05 0.05 0.00 0.04 0.17 97.01
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Fig. 6 Distribution of carbon and oxygen isotopes of calcite cements of Pinghu Formation in Xihu Sag
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Fig. 11

Diagenesis and pore evolution of the reservoir of Pinghu Formation in Xihu Sag




H BEOEAE VU I [T B - I 2L 1B fi = o B S LB 1k

HEAHRCA A B (IR K2 2000~4200m) , A
BLBTZ AL WA AT LR R 2R o i B B e Sk AL
9.07% , FE: JiT J1& &5 11 v U 1 T 245 45 e 445 B FH ok FL
2.79% , i1 fL 6.46% , B FL B R M 15.32%
(E11).

HEA A A—B 5 E B Bt (METR 4200 m 42
) R A U AR T, R A iR T
AR A, A LR BB IR | i 72 54 F 955 , CO, 2k
PEIF D, 25 A B il AR SR X A ATL R F) VS RE
S BOFL BRI AP ST E R R T I B T AR . I
BOWUM R SCRE 108055 , R FLBRBE 2.72 % , 55 T e 245
L ZEAVE DAL 1.36% , i3 FLAY 1.62% , FLERE
Mk 12.86% (I 11).,

5 & it

(1) PG 38 111 g ST AL A 2R A DA A R A
YbE o E, BT 80% DL oW B AT A
it SRR A o AR R R TP — R
KBAE)Z . FIALL DT T RV FBR A 9 o ol 34
B BRME A AR BE LA A B B ST AL
i RAEFLBR I R E L AR e R T R 4G
P s BBCPE IR BT AR BR R DR A Rk A Y
I AR I 5 LA S ORS8N KA s il AR A

(2) AL 6E 2 R IR KRBT T 3R T —
i P — T i 0 — A ) 22 T R R B T AL
TR P B A8 AR A 1 T it J2 LB R T B, B
FIEE — O LB R B AF . A AT
P Ui, 2 P A B 2 R — AL TR s R
B, FEUK A M S SRR 0 YR A
T K R ) ik AL A 25 JE R S AL, A5 5%
3 TR AR AT 4200 m S5 TSR FF
FERTAEZ

(3) A HE SEAE 5% 25 fifh )2 A ML ot A i L
SE UL ) g B R R A5 A FH A S 3 X el 2 s AL
P ERHEER, Fulis B IR SFLBER 2 20.72%,
s A IR LR EE R 15.32% , e B
R BAFLBREERE % 12.86% .

2 % 3 o

(1] XK ARE, 25T, 45, “REORRN A SR L 5 Pa s MG K
FOIh A RS ) ). DA 30, 2019,31(3) : 11-19.

(7]

(8]

[10]

[11]

[17]

(18]

69

SR, AR G, 45 PE TR AR5 42 i R B A
fiftfz R AR [ ] i 13, 2019,31(3) :40-49.
ARI s, B HIAELE 45 . VE TS - W R0 PR TR
HR A Y AL K FERT )2 B s ()] A i <
7#,2008,20(1) :47-52.
DB BRELTL, PRI, 45 . AR 1 30 M0 VG 001 110 4 - ) LA 2
OB 2 R R RS 3 G R )] P R R R (A
SABLERT) ,2015,46(3):1016-1026.
JELC PR, 5 — N0y R BE V3 (1 B B AT i A b
P BB HRIA 7R ). H [ E il <, 2019,31(3) : 1-10.
ZHANG Wencai, LI He, LI Huijun, et al. Genesis and distribu-
tion of secondary porosity in the deep horizon of Gaoliu area,
Nanpu Sag [J]. Petroleum exploration & development, 2008,
35(3): 308-312.
L, 5 A WASCE, 25 I AR R A AR R £ R TR A
KAtk s m )]0 24k, 2005,25(4):367-373.
R, PG RN, S5 B R G R A S R
FL A )26 5 PR R PR [ ] W7 TR 2 2 4l (B2
W) ,2000,27(3):307-314.
JBRSH FIRAT B B8, A . AT NI B DX TR AR 2 I
FIEE T[] ] M5 4%, 2011,18(2):268-276.
GILES M R. Mass transfer and problems of secondary porosi-
ty creation in deeply buried hydrocarbon reservoir[J].Marine
and petroleum geology, 1987, 4(3):188-204.
SRS, T, AT, A5 A T B It B i 4 7 B
b= 2 5 e R AR UL ] B2, 2008, 3
(3):576-587.
ALAA M S, MORAD S, LUIZ F M, et al. Diagenesis and res-
ervoir—quality evolution of fluvial sandstones during progres-
sive burial and uplift: evidence from the Upper Jurassic Boi-
peba Member, Reconcavo Basin, northeastern Brazil [1].
AAPG bulletin, 2000, 84(7):1015-1040.
T, ERCEE . AN T A = R A A2 R A AL
T ) A SRR L) 1047 ,2001,21(3):43-47.
BOICHRE , ARABH, TRAU 45 . B IR ol I R 5 A AL
BT 5 i) 3 A B L) ). Al B R 5 T %, 2003,30(6):
51-53.
GILES M R, DE BOER R B. Secondary porosity : creation of
enhanced porosities in the subsurface from the dissolution of
carbonate cements as a result of cooling formation waters [ ] ].
Marine and petroleum geology, 1989, 6(3):261-269.
HANSLEY P L, NUCCIO V F. Upper Cretaceous Shannon
Sandstone reservoirs, Powder River Basin, Wyoming: evi-
dence for organic acid diagenesis [J]. AAPG bulletin, 1992,
76(6):781-791.
WHERE , B . 2R ) T A 2 AR A 5 0 Bt 2 1Y
TERLE oA [T ] U4, 2007,25(6):891-895.
BB, oA, MBS 5 . SRR it ROl IX K 6 fif)=
RAAE S R R A [ AP U, 2007, 19(4) :45-50.



70

WA AT 2021 4F 45 26 4 45 1 11

[19] ThiERE, Bro7 R, i, 25 . P4 o e S e fy il 4B (23] g, Bhlte, i, 55 W EERG T IE R Ml A1 R B R IE K
WA BOE W )2 s PRI R 5 LR A [T ], U 2 FALHLILL) ] AR 5T %, 2009,36(4):456-462.
TR A IRRERT) ,2016,43(4):385-395. [24] GmOLHE, SRR A AF GRS 2 A R A L

[20] V%, NEREE . 2 4 22 (RRPEZK A B0) RV 5 fik 2 P ik AT I FLRE 1 ()], 37T %%, 2013,20(5):207-219
FUERA LT ] AR, 1997,18(4):19-24. [25] SCHERER M. Parameters influencing porosity in sandstones :

[21] ZREfE, =DV ERMZED 75 R A AFLBE AT a model for sandstones porosity prediction[J ].AAPG bulletin,
DI M X R L2 A 451 [0 . A il 5 01 %, 1993,20(1): 1987, 71(5): 485-491.

39-47. [26] BEARD D C, WEYL P K. Influencing of texture on porosity

[22] RAEH WG, KiK. BURGEIZDFI0HE RIS (0] 3 and permeability of unconsolidated sand [J]. AAPG bulletin,

ST ], M 2%, 2018,25(2) : 141-146.

1973, 57(2): 349-369.

S

Diagenetic environment and pore evolution
of the low permeability reservoir of Pinghu Formation in Xihu Sag
XIAO Xiaoguang, HOU Guowei, ZHANG Wu, JIANG Xue, MIAO Qing, XIE Jingjing

Abstract: Through thin section identification, scanning electron microscope observation, inclusion analysis, clay mineral
analysis, vitrinite reflectance test, electron probe and carbon and oxygen isotope analysis, combined with the research
results of structural evolution history and thermal evolution history of organic matter, the diagenetic environment and
evolution model of the clastic reservoir of the Paleogene Pinghu Formation in Xihu Sag are analyzed, and the pore
evolution process is restored and the porosity is calculated quantitatively. The clastic reservoir of Pinghu Formation has
been in acidic diagenetic environment for a long time, and sometime in acid — alkalinity transitional environment or
alkaline environment. The acidic diagenetic environment is marked by dissolution of carbonate minerals, dissolution and
alteration of feldspar into kaolinite and associated with secondary enlargement of quartz. The alkaline diagenetic
environment is characterized by the dissolution of grains and their secondary enlarged edge of quartz, secondary
enlargement of feldspar and precipitation of iron—bearing carbonate minerals. The diagenetic environment of the reservoir
in the study area has roughly experienced the evolution process of weak acid—acid—acid—alkalinity transition—alkaline.
The pore evolution model of Pinghu Formation is established, which provides a basis for the prediction of high—quality
reservoirs in this area.
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