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Fig.1 Location and tectonic pattern of Weizhou Southwest Depression in Beibu Gulf Basin
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Fig.2 Single-well sedimentary microfacies diagram of the Member 1 and 3 of Liushagang Formation in the study area
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Fig.3 Sedimentary microfacies map of main oil-producing reservoirs of the Member 1 and 3 of

Liushagang Formation in the study area
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Table 1 Statistical table of interlayer data of WA and WC oilfields on upper Member L1

SR FBA K SRS R S
LS T - R L S
0 24 16.6 0 24 16.6 0 24 16.6 0 47 324
0~1 1 0.7 1 33 22.8 0~0.1 67 46.2 0~1 27 18.6
1~2 2 1.4 2 27 18.6 0.1~0.2 36 24.8 1~2 12 83
2~3 3 2.1 3 10 6.9 0.2~0.3 12 8.3 2~3 9 6.2
3~4 3 2.1 4 14 9.7 0.3~0.4 4 2.8 3~4 6 4.1
4~5 2 1.4 5 8 55 0.4~0.5 1 0.7 4~5 7 4.8
>5 110 75.9 >5 29 20 >0.5 1 0.7 >5 37 25.5
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Table 2  Statistical table of interlayer data of WA Oilfield on middle of Member L1

i Fl/m EH /% EH B 5 /% S B fi /% JE B f7 /%

0 0 4.5 0 90 4.5 0 90 4.5 0 102 48.1
0~1 1 0.5 1 15 7.1 0~0.1 22 10.4 0~1 46 21.7
1~2 2 0.9 2 9 43 0.1~0.2 61 28.8 1~2 31 14.6
2~3 5 2.4 3 11 5.2 0.2~0.3 26 12.3 2~3 15 7.1
3~4 1 0.5 4 10 4.7 0.3~0.4 10 4.7 3~4 8 3.8
4~5 4 1.9 5 19 9 0.4~0.5 3 1.4 4~5 2 0.9
>5 109 51.4 >5 58 27.4 >0.5 0 0 >5 8 3.8
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Table 3  Statistical table of interlayer data of WC and WD oilfields on lower Member L1

KRR RJzEH RIZAER SRR AT
V5 Fl/m 25 /% 2% =3 i E/% ¥t Z3 5 /% i ] 23 5 E/%
0 22 17.2 0 22 17.2 0 22 17.2 0 58 453
0~1 1 0.8 1 43 336 0~0.1 32 25 0~1 20 15.6
1~2 4 3.1 2 24 18.8 0.1~0.2 41 32 1~2 19 14.8
2~3 6 4.7 3 18 14.1 0.2~0.3 15 11.7 2~3 9 7
3~4 15 11.7 4 12 9.4 0.3~0.4 10 7.8 3~4 6 4.7
4~5 2 1.6 5 6 4.7 0.4~0.5 6 4.7 4~5 2 1.6
>5 78 60.9 >5 3 2.3 >0.5 2 1.6 >5 14 10.9
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Table 4 Statistical table of interlayer data of WB Oilfield on Member L3

Y /m JZH 7 /% 2 EH 7 /% Y H FEH ti k% v Hl FEH di k%
0 139 49.5 0 139 49.5 0 139 49.5 0 143 50.9
0~1 3 1.1 1 16 5.7 0~0.1 44 15.7 0~1 43 15.3
1~2 9 3.2 2 28 10 0.1~0.2 63 22.4 1~2 33 11.7
2~3 8 2.9 3 22 7.8 0.2~0.3 31 11 2~3 14 5
3~4 3 1.1 4 18 6.4 0.3~0.4 4 1.4 3~4 10 3.6
4~5 2 0.7 5 16 5.7 0.4~0.5 0 0 4~5 8 2.9
>5 117 41.6 >5 42 15 >0.5 0 0 >5 30 10.7
£S5 WC WD iBHL3 EXEEMEESITR
Table 5  Statistical table of interlayer data of WC and WD oilfields on Member L3
KRB S EH PIEKIEIES S 2o B
J6 Fl/m 3 % 3 EH 6% S L 17 % JE EH 17 %
0 19 16.1 0 19 16.1 0 19 16.1 0 21 17.8
0~1 2 1.7 1 7 5.9 0~0.1 14 11.9 0~1 41 34.8
1~2 3 2.5 2 22 18.6 0.1~0.2 33 28 1~2 25 21.2
2~3 5 42 3 19 16.1 0.2~0.3 35 29.7 2~3 10 8.5
3~4 1 0.9 4 16 13.6 03~0.4 13 11 3~4 9 7.6
4~5 8 6.8 5 11 9.3 0.4~0.5 3 2.5 4~5 7 5.9
>5 80 67.8 >5 24 20.4 >0.5 1 0.9 >5 5 4.2
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Fig.4 Comparison of sedimentary microfacies and reservoir heterogeneity
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Fig.5 Spatial distribution of variation
coefficients of oilfields on Member L1
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RESERVOIR HETEROGENEITY OF THE LIUSHAGANG FORMATION AND
ITS SIGNIFICANCE IN THE W AREA OF SOUTHWEST WEIZHOU
DEPRESSION OF BEIBU GULF BASIN

ZENG Xiaohua, ZHOU Wei, XIAO Dazhi, YUAN Lingrong, ZHANG Xiaoyu, LI Wei
(Zhanjiang Branch of CNOOC (China) Ltd., Zhanjiang 524057,Guangdong, China)

Abstract: Detailed microfacies study and statistical analysis of fine well logging data are carried out for reservoir
heterogeneity of the Liushagang Formation in the W area of the Southwest Weizhou Depression of the Beibu Gulf
Basin. So far there have found four oilfields in the W area namely WA, WB, WC and WD respectively. Reservoirs
mainly occur in the Member 1 and 3 of the Liushagang Formation. Sedimentary microfacies of the interlayers of
the reservoir suggests that the Liushagang Formation is composed of normal delta front and fan delta front deposits
including distributary channel depositss, sand bar deposits, barrier depositss and braided channel sandstones and
mudstones. Sedimentology of the fan deltas is studied upon the basis of fine stratigraphic division and correlation.
It shows that the interlayers in the Member 1 are dominated by mudstone, silty mudstone with argillaceous silty
sandstone and some thin tight layers of sandstone. The interlayer is mainly formed in argillaceous depositional
environments between the fluvial deltaic channels or between underwater distributary channels, and/or between
sandy bars. Through the comparative study of reservoir heterogeneity based on microfacies, the spatial change in
physical properties of reservoirs is revealed. From the statistical results of the fine-interpreted data, it is observed
that the reservoirs in the Member 1 of Liushagang Formation in the WA Oilfield has more and thicker interlayers
and higher heterogeneity in general; the WB Oilfield has uniformly distributed interlayers, heterogeneity is low in
the southeast and high in the northwest. The Member 3 of Liushagang Formation in the oilfields WC and WD have
abundant interlayers, but heterogeneity is low in general. Based on the study results of reservoir heterogeneity,
prediction is made for the remaining oil of the main reservoir layers in the WA Oilfield. Then two adjustment
wells were deployed to tap the remaining oil. The cumulative production is increased for 4.2x 10* t, about 2.3% of
enhanced oil recovery. This successful application shows that interlayer and plane heterogeneity study has
provided solid scientific foundation for tapping the remaining oil out. It is of great significance for efficient
oilfield development.

Key words: reservoir heterogeneity; normal delta deposit; fan delta deposit; interlayer; plane heterogeneity



	0 引言
	1 地质概况
	2 沉积微相特征
	3 夹层特征
	4 层内非均质性特征
	5 平面非均质性特征
	6 非均质性研究在油田开发中的应用
	7 结论

