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Abstract: Submarine fans in the west area of the Qiongdongnan Basin, located on the continental shelf in the northern of the South
China Sea, are the main area for gas exploration. These submarine fans are commonly characterized by high-temperature and
overpressure diagenetic environments. A comprehensive analysis was conducted to evaluate diagenesis and porosity evolution of
submarine fan reservoirs in the Meishan Formation of the Ledong-Lingshui Sag in the west area of the Qiongdongnan Basin. The
analysis incorporates thin-section identification, image analysis, fluid inclusion analysis, clay X-ray diffraction, scanning electron
microscope (SEM), and physical property test, with comprehensive consideration of the burial-thermal and hydrocarbon charging
history of the reservoirs. The results show that the submarine fan reservoirs are in the A-mesodiagenesis stage, with reservoirs
exhibiting low to moderate porosity and low to extra-low permeability. The diagenetic and accumulation sequence progresses as
follows: early clay mineral precipitation — first phase of accumulation — feldspar micro-dissolution — second phase of

accumulation — quartz overgrowth and intense feldspar dissolution — ferrocalcite and dolomite cementation — quartz and quartz
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overgrowth dissolution — third phase of accumulation and CO, charging — micro-dissolution of carbonate cements. The porosity

evolution model follows a "first overpressure, later accumulation, and then compaction" pattern, characterized by "significant

porosity reduction due to compaction; porosity reduction from ferrocalcite cementation; porosity conservation under overpressure

conditions; moderate porosity increase due to dissolution".

Key words: west area of the Qiongdongnan Basin; Ledong-Lingshui Sag; Meishan Formation; submarine fan; reservior;

diagenesis; porosity evolution
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e 2 7 oo S0 | R, AR MR | A AR A D 30¢
e R B AT REAR 55, HRE rhG O TR T FRA S in
R, s A2 AR B A IX S (1] 5) o
322 HBERERSREFT
TR AL AR Y — IR R ZS SRR B, 9T X A7
T Z AR SRR A, A 4E = R S —
1 CO, TR 7t (B g %, 2018) . Horr, 25—l
=25 W SR REL L s
RFTFBE—IRE A TE 90°C~120°C Z[H], 5 100 120 40 160 18 200 220 240
5 — W E/C

AT — R B Fh 120°C~140°C, "”*B;H
FAIRZFEVEY— IR ELE 140°C~160°C 2 J8], If-7E
5 = RAR A AT W B — 19 =R CO, uiE, Wl
IR FEAE 238°C~248°C Z[a] (K 6). FIH—IR
JEAEIRRT L B A A T AR I R, A 25—
£ 10.5~5.5 Ma, 5 W 7E 5.5~2 Ma, % — ﬁﬁf
2~0 Ma, CO, FuiE & AETES — Wi, 2k

LA R, 5 J;ﬁké;%}i{fﬂﬁﬁm@zﬁ
A, HEIR B ] 2.5~0.9 Ma., 454 Wi T
ST, 5.5 Ma LK, 3 4R B A & A DOs U RR DL
R, SIS R R SE I B0 R . AR A =4 5
TR TR A S ZR, BN T WF5E XV B i 2 A
TR A8 BT 7 T A AR, BRI s BILA

Fi—»ﬁﬁﬂ%Eiﬁ%—»%—%ﬁﬁ%ﬁﬁz—»fiﬁ%ﬁ
— 8 TR TR GBI A HZ R ) — 7 3%

U\iﬁﬂj& RAWM-BI 0. B a4 -4

6 MREXERBEERFARKY—EESTERE

Fig. 6 Homogenization temperature histogram  of

submarine fan reservoirs in the study area

e R HR A I GH 3 i — 5 = IR SR CO,
FETE R R ER I A5 P (B 7)o BRI, BIFSE X
I B A 2 A AL B “ R A e, IR L,
M I0] = i T, FECE AL Bk

4 SRBEREREILEEL

ARSCHE T S8, 25 A il R SR A s | n
HEALF S AMER I 2 R, s A T4 51T
FALRB T BOR, 5E B RAEA R A B Bz A [\

A AR R R 5 RS A2 AL B Ak, I A
fifi b, MR S Il sk 7 (BN A, 20135 EHE



2025 4£(2) U7 T £ M G DX UG v i s 2 B 2 5 AL B 3 AL 301

WA, 2013) FF AR AL BE IR T A .
4.1 FLBRWWIRE X
411 EAHER S

S5 TS DXL EE , A2 A Ve R Rl 43 SR
AB B B RS, | VA L e M 2 R e i
T, FHXF A B BE A TP AT T R AT
412 SKEUfEEREILEE

AR FE S Beard 1 Weyl 55 (Beard and
Weyl, 1973; Scherer, 1987) & i A b 5 IR 46 FL B
WA D =20.91+22.90/S,, Hirf S, by Trask 43
B REL, S=(Das/Drs)"” \Das. Dss 53 SR RALEE R
2R 25% F1 75% Ab s 7 A0 B4R (A7 : mm) .
413 HHIALKELZMHE

AT RIS IX A% )2 S I LR BE e, JF4e it
X R 5 A B TETFL R, S T ORE S AL R
(@) HTHALFE(S) B BREC R : d=1.577 8xS +1.714,
R*=0.827 1([€] 8). F| %A 5 & B ol R 1545
A B B B I () FLBR B AR L
414 HEEZBEIEFETEMNE L

R SEAE 5 S A 8L 2 7T 0 4 S o b S5 15 4
Sy BeE S W RCA E A B . R A

Dty re:= P — Presss — Puwyres: — Prsters + P — P

K, @ WK Z IR FLIRE, D WKLY 5 1,
Dy M IR SV LR, P A T R S AL
I, Qe WAL L, Dy WIS A AL ) 1
A WL W BT A B 1 LR RE DA R 4% B B AL B

(R AR Ak, P25 A MR I b s ST IO IX A 2 AL IR
B A2, S8 O FLBRBE MK o b g A e S
I L 1T SR FH B R AR R DY B A ORI A2 1%
() 22 0 SRR AR I, A 3 e Sl FL A PR T 9 IX A 1 T
42 ERBEEKEERTLEEL

AFF 5% DXV FS i J22 3 TR K (3300~ 4 800 m),
TR i SR 1 42 i O 2R D36 B TR 0 1) o A fil . o5
LRl LR B R M A A Bl . 2 SRR Y
SE, A AT REOR B 50 43R 1] FLBR, 156 BH 8 1R ZE AL
By A R A B T R . A T S
1) T8 JES Bt it J2 FL B A, R C-1 JF 3 989 m MY
FRERCAFLBRBCE TG, Ik RISy« RO Rl

SRR, LA SRR LB 35.32%, REE
DRI N2 07 T 30 R SR FH, 00 D A 1L Bt 3 ik
D2y 15.75%; FHHE 53 B 0 W e 45 W 8 D A= £L
B B ek /D24 4.87%; IV ik A FH A X 4055, 1 AL
T 2.50%; I f 200 K WG 30 £k SO R Bl 18 6 )
g5, FLBR L /D2 4.55% MR R (KA Bk
ik 5 J52 &% 40 55 0 ot ) AR ) A, FL R A i &4
3.29%; M 99 1R 52V A Xk A 55, FL B e 0 24
3.24%; 3t 25 s W BUR, BLA LR EE R 12.60%
(1 9) o FLBR B T A0 AR RRAE SRy e R SEA A T
A= FLBR A S s b, B S A A ZE LI (e A L hiE
e s ), s VR SRS vk AR FLB B U A
TR TR RV Tl G A 2 0P A 5 o

A B cean] v s

| AL

Dk s 15Ma 10Ma sMa oma

HLAK £ 55
e fi —

5 A - R —
KA
VEE RV VPN
M= AR 4
BT A R A
A1 YLV
Tk T2 6 925 ol

CO 781
T B ]

E7 RXERBHEERELEFT

Fig. 7 Diagenesis paragenetic sequence of submarine fan reservoirs in the study area
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