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Fig.1 Tectonic division of the Ordos Basin and location of the
study area 3.1
1 =tectonic boundary; 2 =study area
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Fig.2 QR diagram of the Chang-6 reservoir sandstones 6.12% ; .

I = quartz sandstone; Il = feldspathic quartz sandstone; III =
lithic quartz sandstone; IV = arkose; V = lithic arkose; VI =

feldspathic litharenite; VII = lithic sandstone
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Fig.3 Bar chart showing porosity types in the Chang-6 reservoirs 4+ 1
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a. S992 1322.14m  6%;b. S149

1501.64m  6°; c. S882 1519.25m  6%;d. S149

6% 1355.22m; e. S149 6% 1355.92m; {. S149

1513.85m 6’
Fig.4 SEM pictures showing porosity types in the Chang-6 reservoirs

a. Secondary intragranular solution openings caused by the dissolution of feldspar grains at the depth of 1322. 14 m of Chang-6’
reservoirs through the S992 well; b. Cast pores caused by the highly dissolution of feldspar grains at the depth of 1501. 64 m of Chang—
6° reservoirs through the S149 well; c. Intragranular solution openings at the depth of 1519.25 m of Chang-6* reservoirs through the
S882 well; d. Residual intergranular solution openings at the depth of 1355.22 m of Chang-6> reservoirs through the S149 well; e.

Interstitial pores at the depth of 1355.92 m of Chang-6" reservoirs through the S149 well; f. Microfissures at the depth of 1513.85 m of
Chang-6" reservoirs through the S149 well
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Fig.5 Sedimentary microfacies in the Chang-6 oil measures in the Yongning prospect area ( S896 well)
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1
Table 1 Average porosity and permeability in individual sedimentary microfacies in the Yongning prospect area
/%10 7% pm? 0.56 0.49 0.36
% 11.22 7.52 4.13
46 33 51
2 6
Table 2  Statistics of different grain size contents in the Chang-6 oil measures in the Yongning prospect area
(0<dp=<l1) (0<p=<2) (2<p=<4) (4 <p=<5) (®>5)
% 0.1 3.66 86.37 8.57 1.3
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Fig.6 SEM pictures showing the effects of diagenesis on the extradow permeability of the Chang-6 oil measures in the Yongning
prospect area

a. Mechanical compaction at the depth of 1355.82 m of the Chang-6” reservoirs through the 994 well; b. Filling of the clay mineral
illite at the depth of 1550. 86 m of the Chang-6” reservoirs through the $882 well; c. Filling of illite-montmorilonite beds at the depth
of 1525.03 m of the Chang-6 reservoirs through the S882 well; d. Filling of authigenic chlorite and dolomite at the depth of 1547.3 m
of the Chang-6’ reservoirs through the S882 well; e. Dissolution of feldspar giving rising to the formation of secondary porosity at the
depth of 1500.36 m of the Chang-6" reservoirs through the $989 well; f. Quartz secondary overgrowth at the depth of 15414550 m of
the Chang-6’ reservoirs through the S882 well; g. replacement of detrital grains by dolomite at the depth of 1552.06 m of the Chang-6’
reservoirs through the S882 well; h. Dissolution of feldspar at the depth of 1554.6 m of the Chang-6> reservoirs through the S882 well
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Origin of extra—low permeability and controlling factors of the Chang-6
reservoirs in the Yongning prospect area Zhidan QOil Field Ordos Basin

QIANG Kun-sheng' > WANG Jian-min® FENG Yong-chun’ TIAN Xin-wen® GAO Ya-gong®
YANG Jie* LU Xiu=xiang' °

(1. College of Geosciences China University of Petroleum Beijing 102249  Chain; 2. State Key Laboratory of
Petroleum Resources and Exploration China University of Petroleum Beijing 102249  China; 3. College of Oil and
Gas Resources Xi’an University of Petroleum Xi’an 710065 Shaanxi China; 4. Yongning Oil Production Plant
Yanchang Oil Field Co. Ltd. Zhidan 717500 Shaanxi China)

Abstract: The present paper gives a detailed description of the origin of extradow permeability and controlling
factors of the Chang-6 reservoirs in the Yongning prospect area Zhidan Oil Field Ordos Basin on the basis of well
logs cast sections SEM X-ray diffraction and grain-size analysis. The results of research show that both
sedimentation and diagenesis especially the sedimentary microfacies have an important effect on extra-dow
permeability of the Chang-6 reservoirs. In general the porosity and permeability in the subaqueous distributary
channel sandstones are better than those in the channel mouth bar sandstones which in turn are better than those in
the interdistributary bay sandstones. The compaction and cementation tend to be destructive to the development of
the porosity and permeability whereas diagenetic dissolution alteration and fissures tend to be constructive to the
improvement of the porosity and permeability of the reservoirs.

Key words: Zhidan Oil Field; Yongning prospect area; origin of extradow permeability; controlling factor



