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Sedimentary characteristics and oil-gas geological significance of northern slope in Lingshui Sag,

Qiongdongnan Basin
NIU Huawei', YANG Pengcheng’, LIU Chuang®, WANG Yini®, SANG Yadi’>, DONG Xin?, ZHANG Rufeng’, JIN Kejie®

(1. Sinopec Shanghai Offshore Oil & Gas Company, Shanghai 200120, China; 2. Exploration and Development Research
Institute, Sinopec Shanghai Offshore Oil & Gas Company, Shanghai 200120, China)

Abstract: A gasfield with reserves exceeding 100 billion cubic meters has been discovered in the Central Canyon on the southern slope of
the Lingshui Sag in Qiongdongnan Basin. However, the northern slope shows poor oil and gas enrichment, with gas detected but no fields
found. One of the key reasons is the absence of large—scale high—quality reservoirs encountered during drilling. To clarify the sedimentary
evolution model and distribution patterns of high—quality sand bodies on the northern slope of the Lingshui Sag, this study integrated drilling,
logging, mud logging, testing, and seismic data, using techniques such as thin section observation, grain size analysis, and physical property
testing. Core facies, logging facies, and seismic facies analyses were carried out for the key strata to establish the sedimentary evolution
model of Meishan Formation. Combined with reservoir microscopic characteristics and fault-sand matching, the oil-gas geological

significance was clarified. The results showed that during the Meishan Formation period, sediment sources were provided by Hainan Island,
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and a shelf delta—submarine fan sedimentary system was developed. In the study area, the microfacies sand bodies of channels and channel-
lobe complexes were relatively coarse and thick, with box—shaped or bell-shaped logging curves, and stratification and bioturbation were
observed in the cores. Seismic data showed U—shaped or V-shaped low—frequency continuous parallel reflections, which served as the main
exploration targets in the study area. The development of submarine fans and the differentiation of their internal sand bodies were mainly
controlled by fluctuations in relative sea level, paleogeomorphic features, and the intensity of sediment supply. During the second member of
the Meishan Formation (hereinafter referred to as Meishan 2) period, the relative sea level dropped, the sediment supply was abundant, and
the relative accommodation space was relatively small, with A/S < 1 (4 representing relative accommodation space and S representing
sediment supply). Sediments were transported over long distances to the continental slope, forming multiple phases of submarine fan
progradation. Laterally, the development of submarine fans and the differences within their internal sand bodies were controlled by
paleogeomorphology and distance from the sediment source, mainly developing in the proximal slope break zones and fault—controlled slope
break zones formed by synsedimentary faults. The Meishan 2 reservoirs in the study area had porosity ranging from 8.40% to 26.24%, and
permeability ranging from 0.05x107 wm® to 26.49x107 wm?, mainly characterized by medium porosity and ultra—low to low permeability.
High—quality reservoirs were controlled by late—stage reworking. Contour currents could wash, transport, and redeposit gravity flow sediments
formed earlier, significantly improving reservoir physical properties. Under the general background of sand deficiency in the study area, the
coupling between faults and sand bodies constrained the degree of oil and gas enrichment. Drilling results showed that oil and gas were highly

active near the No.2 fault zone. The sand body enrichment zone of the No.2 fault zone was an important oil and gas target for future exploration.

Keywords: Qiongdongnan Basin; Lingshui Sag; Meishan Formation; submarine fan; sedimentary evolution; fault-sand transport

SRR B A Dy A B K A B AR DI R NS 21 A
BN E BOKBIGOK MR A, R R A KA,
AR T b R B R R AT LAY 2 B B S — B BE
A VAR 1 P AL S R B B (1978—20104F ) , 2805 T 1%
K DX AL 3 B PR R K X AN S AR Y B, & B LA TALT
T7 R KA R Z A E il A 5 58 i B A B IR
TR K e i B P SR I B (2010 4E— 304 ), A ARtk 1)
A SRR - K M A KB A MR R (2010—2016 4F ) Filda
T — 35 5 1T 3 ST BB 4 , & B T R e e 45 42 57 T ok
SO RS IR Y8 DX W L AR S L B B
RIBKAE 5 21-1 THEZNERER,

Bz 7K M B A b3 K X e i v] DAIE 51 1996 4F , %f
AMEAEBIE], S L7 3 AR Tl S0, B F
BEJEHEA FEBEL, M 2013 4R IR — AL, 220
PR AR AETEM L LIRS , Horb 1 DRI H ™ i 0 7
TR, EHHE, K MBI K X AR T s
SRR WAL o S T 3T H AT R R B
FETEE I SRIE I RO, R B KM BT

AR AR T, o T ADh SHRR W 5 Tl

1 DX ST A

TR P R B A AR B RS R B L 4 2, X
S AT A 2 D) T R AR 2R T I L
oK 32 B ER B Iz Bl AR 1 3K 5 e ) ZUL K, B 0 1
SR A, VRO I AR LR W SR8 A TR R R A TR, A
AL RVG T S ) b HAT R W B AR S,

AU, Z BT B ST S A AR — g P 1), 11 AT R 23
T P R LRI B | RS | v sk 35 I M g S
A5 AN — Gt i T, B ) A G 1) R A Bl 2R —
i S — TR S5 A A A RO

Bz 7K T A3 T B 7 e 2t v S 3 e i S [T I
T8 A B KRR T, 7 2 MW7 2R P2 W SR, BT B
AR, VU R A 2R B KA e, T R I A 7K
MUTBE , 37 S AU AR AR — i PG WG 1) JR A o M J= 2 2 ool A B
VYR ARG, A T EARYON IR B gl L4, #if e e
AR B KA, RGeS ML B, B
WA R DUR SRR o, B A K R
BIRIRZER, = A2 RARAAMHZRE (K1),

2 DIREAL AL

WFFE XA T B K T IR AR &, W IR A TR AR 2R AL
R, v IO I 0 = W 1) i AR BT DR TR T T
FUR R H AT, BFSE X2 & B P W] A i 4 v AE o
BrgE LA BT ETXE F 7)2 AL, T AT
HAR HBRR ARG AR A , JT R DU AL LR 34T

21 FHDLRMFBIRE

WFFEIX B A KIE K-t AR et e
PRV AT . Horb B RO J2 2 AR (AR i
Wb o 3 IERE L, M2 P E AR, 2 WHUIRIZE
VSR B JEER AT LG A=W sh LA, SRRk sh
gt , vl DL /NI e o ARE R i 2 DA e AR B LA



742 AR, A5 R R A B K T 3 URRARRAE R T b 2

2025 4F

a. #iEHITRI 7>

[ O oy

H15% HSW
HJ -
s e | s
Ma | Wil
Z |5 | w |wmE
SRR m
T T 1.8 *
B |t #
= T | 554 ﬁé
il Y
T, .
E i 10.5
S| |
A g e
T {1601 L
3
=724 1
° 423.0
T, 2
Bekal EEE
i
g T {284 i
s 2
" Hedal wo| 2
- o {360 2]
1
e
5 | s b
% i
T, {495
b. HBIZEERE
—| ] ] &) ] L] ] L]

R Y iRk EliE]

iRy FHGLR COEE R WX 2ETR

WEALE AT 2 SOKIE

BT BpUA P 7t i K (U Rt B s 3 o At = A AR P (s Sk 10 1ME )

Fig. 1 Tectonic unit division and stratigraphic column of Lingshui Sag, Qiongdongnan Basin (modified from reference [10])
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Fig.5 Sedimentary model of Meishan Formation on northern slope of Lingshui Sag, Qiongdongnan Basin
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