$294 5 31
20244F9 H

280 BHAHSNME

DOI:10.3969/j.issn.1672-9854.2024.03.006

B v G bR R — s K 1M BE A 1 AL TR DS
v T s s 2 e — LB A

Em 2R KA 44 8548 2582
1 Al (o D AR RS R R 43 A 7 5 2 il (D A BR A J L5324 W

HE HAUAHTERAR—BAUEELARKERREERZRAKAAGRNELAL. EERAFEHEAFX
Mo HEER ARAL RERMCRX RAELEREIN T E, ZAARTRHE-—REEZ T HEAERKRHEE R
BRI R AL BENE T . ERXN - OB LARKERBGBELETLXANUSELED Sk T EEDEN
EEEMEUR—PIA RSy E A AREI T, QHELT ENEEER L7 IRE—% L KR
WMAEKBEM AT HBREERE A2 BRBERAM AT T AT B RE BERLREWKE
fHEERR—EIMERARRATEHICO, T ERRRT R, QO EFLRENZE THERYHEE-
IREEAE R A A, R LI 8 R R BN E A, R RIL AR Tl E E e A AR A, IR LR K
W R R R A 2 A 2 LR AL B e R R P s LA = R AL IR AR AE
KEIT ARG B IRARE R B ILBUEAL L A R A — R R W R SR R B A
RESEE TEI222 XEARIRED:A
SIA: Jumi, AL AR, 55 SR A 4 Hb AR R i 7K 1M1 54 g Ly 20006 G o o el A T J22 i s — L BT AR [, Y AR I A< 5, 2024, 29
(3):280-290.

YOU Li, WU Shijiu, DAT Long, et al. Diagenesis and porosity evolution of high temperature and overpressure submarine fan reservoir of

XEHS:1672-9854(2024)-03-0280-11

Meishan Formation in Ledong-Lingshui sags, Qiongdongnan Basin [J].Marine origin petroleum geology,2024.29(3) :280-290.

—_

0O I &

T T A P 3 AR B A Y DXUR R — B K TR =
FRE R PR S IL A, kB GOKE R
JRE R DURRM g il TR A R A JLAR BT X IR
J DL RR B PR 18 8 AR DX BB SR IX R B 35 A
MG, B AEE T AR RS AR AR B E T
B SUIAIEE 2 BEAE PP i A L 2 70 I e DORR SR 0T DTEAR
THE AL 5 DR M o 4 Ak 45 7 T, R T AR 2 EA
P OB S BRI A | DX 17 b DT AR A R
24 DR 2% ] 4 R JEG B 23 A 5 s Mg L 2 LAY
KB ZW 2GR R ORI % 7w i
ARSI DR N TR VAR /i B K Y 7R (531 I ]
L F R 3 11T v, HE MR B T T R R
FARA S HIRIE S Ik BT X AR AR — B2 K M B
L1 2H o e R T A = s —FL B AL 5 T
AR R R TR AR 22 5 i TR 5

Wik H ). 2024-02-19; P H] H 1 . 2024-04-28

BT IS B 2 0 1 — AL Aot g TG
AL

18 2 2 — AL B Al B2 A A T 2
RIS A A U DR 102 AR ST 25y
BRROFERN I, 25 B XA T T K
WL TR BB R R TR 2 SRS 40 7 T
B | ARG TFGE AR R RV K I i 125 W T 2
L P B E LR B 8 D i
LB B - FLBR T AR, S 2 R — P LB
S R LA LA 300 L 2L 9 K 0 I B 2
i B4R T R A
1 WHEE=

B A 2 A VI B 3 2 1 A AR
Hbo A G PR v I B R

BERLAE 4D — A TE R ITL R o, v 3
B ST 53 SR SR AR T g K TS A i T L 2 0 11

ARSCEZ A (P ) AT BRAS IR F e ik T B R AR SO A 1 IR 71 5 987 117 (9 5 - KIZH=2021-0003-00) Fl it
Al R DA R ) A B2 30050 H 22 505 - A i i Z D L] 5 A S8 e o AT (4 5 - ZYKY =2018-Z) -0 1) Ik 5 B )y
Fo— & o, L RSO R, B R SRS A IS A Mk 570312 MR AV I T T 0 DX A

[o% ; E-mail : youlil @enooc.com.cn

MARINE ORIGIN PETROLEUM OGEOLOSY



JUTN A TR B 7 S AR — a2 /K TSP A L 2T B oy 8 T A 2 1 —FL B T A 281

B I B T L R g i R P AR A 7 A
ZHEROC (B 1a) o WD AREEN], A T
Tl 21 7 Sy o, LU I B B LA T R S
R Sk 4L T T T 1 i o A R S 2L Y 2 AR O
s WU T 3 - T A B 7K 4, 7 (1 i
WA E ) = MAMTURRIR . Bz el 251, 4
2T SRR BRI AR A 1 SE TURR , 25 PRI
B B RE AT 0, T 06 e IROK DR g T
S | IR R | g 0 I A 5 ok [X O 2 b e
DR, AT PO g8 = 2 A bl e LD 2 kT TR
g — =AU IR TR s Bl BRI AT B
B, 8 A SR ) el 3, 2 ol 30— R T 1 B B
S, UURR T BB S s i Al | bR g e 4

PUZ(E b)),

I 5 DX SR A — B2 7K T B A7 v e 340 [ 75 rig
XSO 1) A LU 2 TR 3 DX S 1w R
FESE K R YRR SN R e 3 4y DL i34 B
XU T 230 2R AN 0 FIE LR &
B X & R K IE AL BDE R, LB K S XL B K
SW X R AR 3% 5 v B ke B sk TV B ol & 5 G o 7Y
VISR, LA PG G AR 170 2 30k C DX U 563 o 119 2 3k
B X AR 3 5 1 A T B R RS A e s U IS
Jd WAL T MR TR K X (KR >300 m) A 7K WL E
X % U1 g B M A Bz 7K SS X Kef i F A 1L 4L i J2
JE 71 ZBUAE 1.5~1.9 Z 8], B4 MR B A F 3.7~
4 °C/100 m , HA HAL SR R 1 R e

0 60 km

e e WM ) A
S ‘é}% Bm;ﬂﬁﬁlﬁﬁ.

W2 | i DU | Bt
R G4 il | WL |5
LS
o | BE | 4
% f-
......... B _
i :PE‘T‘“)
®’
B QJ Ey= TR
% gi%—Tso o | B
"l ke |
41 B wiba
™ 7] A
B 3 piate
Wi K AR - b
il Tl | 38 | A
H—TT0 | =
5 | B 2 e e
x| Wi| | i
il | M
T80 | B : E’
el I B BT 2| 2w B
C g gy [ oo ¥ | %k Sl E -
e [ Tk g | 4l b
o 100 [P
] i, [ e it Tir| R
(b) HiJZER G HORP

E1 REBDMAERLSHERBRESTIKE

Fig. I Structural zoning and Cenozoic stratigraphic column in Qiongdongnan Basin
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Fig. 2 Thickness and petrological characteristics of submarine fan sandstone of Meishan Formation in Ledong-Lingshui sags
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Table 1 Statistics of clay mineral content of submarine fan sandstone of Meishan Formation in Ledong—Lingshui sags
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E-1 3830~4074 49.0 16.5 17.2 17.3 11.7 88.3
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Fig. 3 Physical property characteristics of submarine fan reservoir of Meishan Formation in Ledong—Lingshui sags
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Fig. 4  Microphotos showing rock characteristics and pore types of submarine fan reservoir of Meishan Formation in Ledong—Lingshui sags
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Fig. 5 The influence of diagenesis on reservoir poro
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Fig. 6 Microphotos showing cements of submarine fan reservoir of Meishan Formation in Ledong-Lingshui sags
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Diagenesis and porosity evolution of high temperature and overpressure

submarine fan reservoir of Meishan Formation in
Ledong-Lingshui sags, Qiongdongnan Basin
YOU Li',WU Shijiu',DAI Long',ZHONG Jia?, JIAO Yaoqi', ZUO Gaokun'
1. Hainan Branch of CNOOC China Limited ; 2. Zhanjiang Branch of CNOOC China Limited

Abstract: The deep—water submarine fans of the Miocene Meishan Formation in Ledong—Lingshui sags in the west area
of Qiongdongnan Basin, are the main gas exploration area. A comprehensive analysis is conducted to study the diagenesis
and its influence on the porosity evolution of deep—water submarine fan reservoir under the background of high
temperature and overpressure, by means of thin section, X diffraction, scanning electron microscopy(SEM),
cathodoluminescence, stable isotope, and fluid inclusion analysis. The results show that:(1) The rock types of deep—water
submarine fan reservoir in Meishan Formation are mainly lithic quartz sandstone and feldspar lithic sandstone. The
reservoir properties are mainly characterized by low—medium porosity and low to ultra—low permeability, with strong
heterogeneity. (2) The reservoirs evolved as follows: early compaction and clay mineral cementation—the first phase of
low mature oil filling—feldspar dissolution, secondary enlargement of quartz, ferrocalcite cementation—the second phase
of higher mature oil—gas filling— (ferrodolomite ) dolomite cementation, quartz and its secondary enlargement dissolution,
overpressure formation—the third phase of high mature natural gas accumulation—late CO, charging, hydrothermal
action. (3) The reservoir pore evolution is controlled by the compaction—cementation with overpressure protection and
dissolution. Early compaction and cementation are the main destructive factors. The pore preservation of overpressure and
dissolution are the main constructive factors. The influence degree of diagenesis on the deep—water submarine fan
reservoir is different in the different tectonic zones, resulting in the current differential pore characteristics.

Key words: deep—water submarine fan; high—temperature and overpressure ; diagenesis ; porosity evolution; Meishan For-
mation ; Ledong—Lingshui sags; Qiongdongnan Basin
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