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Fig.1 Tectonic setting of the Qiongdongnan Basin
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Fig.2 Petrological characteristics of the clastic rocks from the Meishan Formation in the Songnan-Baodao depression
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Fig. 3 Rock types of the clastic rocks from the Meishan

Formation in the Songnan-Baodao depression
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Fig.4 Bar charts showing the distribution of the porosity (a)

and permeability (b) of the clastic rocks from the Meishan

Formation in the Songnan-Baodao depression
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Fig.5 Pie charts showing the distribution of the porosity (a) and permeability (b) of the clastic rocks from the Meishan Formation in

the Songnan-Baodao depression
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Fig. 6  Porosity types of the clastic rocks from the Meishan Formation in the Songnan-Baodao depression
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Fig.7 Mercury injection curves for the clastic rocks from the Meishan Formation in the Songnan-Baodao depression
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Table 1  Statistics of the mercury injection data for the clastic rocks from the Meishan Formation in the Songnan-
Baodao depression
LBREE S5 BDI3-A( =fIATZ) BD19-B (457K i# ) ST36-C (/KR )
fLBEE (%) 24.0 16.0 20.7
BiBR( x107% um?) 8.4 0.34 2.1
HEBR T 7 X [7] ( MPa) 0.1~1.64 0.84 ~12.42 6.95 ~14.92
SEEHESR 5 (MPa) 0.38 2.55 11.29
LT e g X TR] (MPa) 0.66 ~7.13 3.9~16.79 10. 32 ~34. 67
SER R {E T (MPa) 2.18 7.8 27.2
TR A AR X (m) 0.1~1.11 0.04 ~0.19 0.02 ~0. 07
SR E AR (m) 0.63 0.12 0.03
o R 3 ML 428 X ] () 0.45~7.22 0.21 ~1.21 0.05 ~4.24
-3 fpe K 3 LI 2 A () 3.53 0. 54 0.53
[ SERE Y NIETY! 0.06 ~0.75 0.03 ~0. 12 0.0.1~0.04
SR 24 () 0. 44 0.07 0.02
FHBE R (um) 0.91 ~1.87 0.11 ~0.32 0.03 ~0.18
SIPEREL 1.02 0.23 0.1
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Fig. 8 3-D visual images of the muddy siltstone and fine-grained sandstone samples from the BD 19-B well (a) and the silty mudstone

sample from the ST36-C well (b) in the Meishan Formation in the Songnan-Baodao depression
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Fig.9 Bar charts and pie charts showing the numbers and percentages of pore diameters of the muddy siltstone and fine-grained
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sandstone samples from the BD 19-B well (a) and the silty mudstone sample from the ST36-C well (b) in the Meishan Formation in

the Songnan-Baodao depression
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# 2 BDI19-B #7F1 ST36-C H# M CT HHHEFLIREHS

Table 2 Pore textures parameters based on CT scanning technique for the muddy siltstone and fine-grained sandstone

samples from the BD 19-B well (a) and the silty mudstone sample from the ST36-C well (b) in the Meishan Formation in

the Songnan-Baodao depression
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Fig. 10

(b) diagrams of the clastic rocks from the Meishan Formation in

Porosity vs. depth (a) and permeability vs. depth

the Songnan-Baodao depression
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Fig. 11

Characteristics of the clay minerals in the clastic rocks from the Meishan Formation in the Songnan-Baodao depression
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Table 3 Description of the hydrocarbon-bearing fluid inclusions in the clastic rocks from the Meishan Formation in the

Songnan-Baodao depression

He By W (m) f FE AR RN R/ (um) AW (%)  B—RECC)
BD19-B 1 2430.5 EE TR N AT 4.3 18 126.3
BD19-B 2 2430.5 EE TR N AT 6.3 35 156. 1
BD19-B 3 2430.5 Fp IO 1IN AT P 7.1 11 136.7
BD19-B 4 3090. 0 FE SXTE 1IN P - g 5.7 16 209. 6
BD19-B 5 3090. 0 R X 1IN AL 6.6 14 202.2
ST36-C 6 3246.0 R SITE N AL 7.3 11 149.2
ST36-C 7 3246.0 TRk AT 5.2 14 194. 8
ST36-C 8 3246.0 FE SO LIN AT 6.4 16 150. 4
ST36-C 9 3246.0 EE DI AT IR 14.3 6 148.5
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Fig. 12 Diagram showing the relative importance of compaction
processes and cementation to reduction of porosity in the clastic

rocks from the Meishan Formation in the Songnan-Baodao

depression (after Housknecht D W, 1987)
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Table 4 Diagenetic facies division of the clastic rocks from the Meishan Formation in the Songnan-Baodao depression
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Physical properties and diagenesis of the clastic rocks from the Meishan
Formation in the Songnan-Baodao depression, Qiongdongnan Basin

ZHAO Yilin"*? | MA Zunging’, CHEN Guojun''?, YANG Haizhang", LI Chao' *, TIAN Bing' *
(1. Northwest Institute of Ecoenvironment and Environments, Chinese Academy of Sciences, Lanzhou 730000,
Gansu, China; 2. Key Laboratory of Petroleum Resources, Gansu Key Laboratory of Petroleum Resources, Chinese
Academy of Sciences, Lanzhou 730000, Gansw, China; 3. University of Chinese Academy of Sciences, Beijing
100049, China; 4. Research Institute, CNOOC, Beijing 100028, China; 5. School of Earth Sciences and
Engineering , Nanjing University, Nanjing 210000, Jiangsu, China)

Abstract: In terms of the examination of thin sections and scanning electron photomicrographs, combined with
mercury injection test, micron-scale CT Scanning technique, X-ray diffraction analysis and fluid inclusion analysis,
the present paper deals with the petrological features, physical properties of the clastic rocks, diagenesis and its
effects on the reservoir quality, and prediction of the potential favourable zones based on the diagenatic facies
analysis for the Meishan Formation in the Songnan-Baodao depression, Qiongdongnan Basin. The clastic rocks in
the study area consist dominantly of fine-grained feldspathic quartz sandstone and siltstone, with point-line contacts
and grain-supported textures. The cement types contain clay minerals and carbonate minerals. The porosity types
are composed of intergranular solution openings, residual intergranular solution openings and intragranular solution
openings, with fine- to exira-fine throats, and mesopores and low- to exira-low permeability. The destructive
diagenesis is represented by compaction and cementation while the constructive diagenesis includes dissolution. The
delia front may be the potential favourable zone for the development of the effective reservoir rocks in the Meishan
Formation in the study area.

Key words: diagenesis; reservoir quality; clastic rocks from the Meishan Formation; Songnan-Baodao depression;

Qiongdongnan Basin



