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Fig. 1 Tectonic map of Ordos Basin and the studied area
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Table 1  The statistics results of sandstone composition in the studied area

= FE AL Y % KAG/% A8/ % W/ %
N 46.4 ~78.3 PN 13.2 ~31.8 9.4~26.5
e ol 62 Ry 18.6 19.3
56 ~87.2 8.9~29.1 10.0 ~28.6
/e _—
i, 63 74.7 — 12.2 14.7
68.4 ~89.5 3.5~20.2 5.4~17.0
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Fig. 2 The reservoir lithology classification of study area from Shan 2 to He 8
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Fig. 3  Scanning electron microscopy for clay mineral and carbonate cementation
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Table 2 The X-ray diffraction of clay mineral of reservoir from Shan 2 to He 8

HS FHIR/m J=IA HSERIZ/ % FIA % R/ % s/ % RZH/ %
W25-1 3792. 03 i, 20.9 37.9 27.7 13.5 15.0
W23-5 3627. 15 s 10.0 27.0 30.0 33.0 25.0
w232 3736. 14 £ 21. 1 38.5 28.6 11.8 15.0
W23-21 3754. 50 = 22.1 67.7 6.3 3.9 15.0
W23-23 3755.70 £ 25.6 67. 4 4.7 2.3 15.0
W23-26 3773. 00 = 9.9 86.5 1.7 1.9 15.0
W23-30 3774.57 s 10.6 82.2 2.1 5.1 10.0
W23-33 3776.77 £ 12.4 77.5 5.5 4.6 10.0
W23-34 3777.97 B 14.7 79.1 3.1 3.1 10.0
Wyl-1 1971. 48 g 19.2 43.4 14.4 23.0 15.0
Wyl 4 1974. 85 = 23.7 26.4 10.8 39.1 15.0
Wyl-6 2048. 47 i, 25.8 64.5 7.5 2.2 10.0
Wyl-11 2082. 45 i, 5.4 92.2 1.5 0.9 10.0
Wy-25 2738. 08 o 27.9 37.7 15.0 19.4 20.0
Ytl-1 2245.27 £ 28.0 20. 1 5.6 46. 4 30.0
Sul-1 2181. 50 £ 26.2 69.2 2.1 2.5 15.0
Sul-2 2182. 50 s 30.9 66.3 1.4 1.4 15.0
Sul4 2185. 81 o 27.7 70.0 1.6 0.7 15.0
Sul -6 2263. 90 i, 11.3 85.0 3.1 0.7 15.0
Gl-1 1723.20 £ 28.6 50.0 12.4 9.1 25.0
Gl1-6 1728. 40 £ 25.0 29.6 3.5 42.0 25.0
W14 2635. 90 s 42.0 9.0 49.0 - 25.0
W1-15 2702. 10 i 25.0 8.0 43.0 24.0 15.0
w216 2977. 85 i, 30.0 17.0 30.0 23.0 30.0
W21-20 2913. 28 s 34.0 38.0 13.0 15.0 25.0
W21-10 3021.75 = 16.0 32.0 33.0 19.0 15.0
W15-9 3348. 50 B 35.0 3.0 38.0 24.0 35.0
W15-13 3449. 50 i, 7.0 44.0 49.0 - 10.0
W15-20 3094. 60 i, 33.0 17.0 35.0 15.0 10.0
W15-6 3119. 86 B 8.0 51.0 18.0 23.0 23.0
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Fig. 4 The tendency of clay mineral with the buried depth
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Table 3 The content of cementation of reservoir from Shan 2 to He 8

RS =0 REE/m FLIREE % TRIR A & 5/ % R/ (g- L7
W153-1 thr, 2054. 7 0.9 1.54 1002. 4
W153-2 i, 2085. 6 7.6 1.24 452.7

w178 & 2180. 4 4.2 - -
W178-1 o 2181.5 5.9 2.93 -
W178-2 B 2182.5 5.7 - -
W178-3 B 2185. 8 7.6 2.47 -
w1784 iy 2264. 8 5.2 1.05 420.3
G214-1 o 1720.0 6.3 0.94 455.1
G214-2 &, 1723.2 7.8 2.23 245.9
W103-1 1, 2657. 4 0.3 1.47 23.4
W103-2 iy 2658. 5 1.2 2.87 24.1
W103-3 g 2660. 1 2.2 9.99 24.8
W106-1 thr, 2847.8 2.6 3.25 345.5
W106-2 1, 2849. 4 3.3 2.98 425.6
W106-3 &y 2914. 8 7.0 6.10 736. 8
W221-1 i, 2994. 8 2.3 0.75 -
W221-2 i, 2996. 3 5.3 1.25 185.9
W221-3 i, 2997.5 6.5 4.88 1769. 7
W101-1 o 3094. 6 6.9 3.20 697.3
W101-2 & 3124.6 4.2 0.94 75.3
W101-3 &, 3125.5 5.1 1.56 481.2
W101-4 & 3119.9 6.0 3.41 269. 8
W156-1 o 3348.5 6.2 2.10 585.4
W156-2 &, 3402. 4 5.4 3.51 401.7
W156-3 i, 3449. 5 7.4 3.00 431.9
W223-1 & 3627.2 4.8 2.54 915.9
W223-2 o 3755.7 3.0 2.70 84.7
W223-3 &, 3736. 1 4.7 3.07 223.3
W2234 i, 3792.0 4.8 2.79 125.6
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Fig. 7 The relationships between reservoir porosity and clay mineral content
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Table 4  The relationship among the cementation, clay mineral and its reservoir porosity from Shan 2 to He 8

oW e TRIR Eh R 25
3 20 R/ m
BEE/%  fLBE/%  BER/%  LBE/%  BE&E/%  fLEE/%
7s2-1 i, 5073.5 4.0 5.4 4.0 5.4 3.0 5.4
722 i, 5074. 6 16.0 3.0 2.0 3.0
723 1y, 5075. 4 16.0 2.8 2.0 2.8 5.0 2.8
Hsl-1 iy 3699. 6 2.0 4.5 8.0 4.5 - -
Hs1-2 1, 3699. 8 1.0 4.7 4.0 4.7 5.0 4.7
L1-1 il 3468.0 - - - - 2.0 6.0
L1-2 iy, 3469. 0 12.0 3.7 2.0 3.7 - -
L13 iT8 3469. 8 6.0 5.4 4.0 5.4 1.0 5.4
L14 i, 3470.3 5.0 7.2 5.0 7.2 1.5 7.2
Otl 1y, 4265. 1 3.0 3.2 1.5 3.2 1.5 3.2
QB3-1 & 4243.2 1.0 8.0 0 8.0 1.5 8.0
Q132 B, 4244.5 - - - - 2.0 5.1
Q133 &y 4245.5 - - 0.0 8.8 6.5 8.8
Q4-1 o 4373.8 - - 4.0 5.2 - -
Q42 &y 4375.2 3.0 7.8 4.5 7.8 2.0 7.8
Q143 &, 4376. 8 4.0 7.4 2.5 7.4 1.5 7.4
Q44 &, 4378.6 - - 0.5 2.3 12.0 2.3
Lo2 1, 4840. 3 7.0 4.2 5.0 4.2 0.5 4.2
Lo3-1 i, 4065.9 1.5 7.9 2.0 7.9 0 7.9
Lo3-2 1, 4067. 1 2.0 6.4 3.5 6.4 0 6.4
Lo3-3 1, 4068. 2 4.5 5.9 1.0 5.9 0.5 5.9
Lo34 il 4079. 8 - - - - 6.0 1.2
Lo4-1 iy 4507.3 4.5 5.3 2.5 5.3
Lo4-2 iy 4507. 8 6.0 4.9 7.0 4.9 6.0 4.9
Lo4-3 1, 4508. 2 4.0 4.4 8.0 4.4 3.5 4.4
Lo44 i, 4508. 6 5.0 4.4 7.0 4.4 5.0 4.4
Lo4-5 1, 4508.9 3.5 4.3 6.0 4.3 9.0 4.3
Lo4-6 1, 4509. 3 5.0 4.1 5.0 4.1 6.0 4.1
Lo4-7 i, 4509. 9 11.0 3.4 5.0 3.4 6.0 3.4
Lo4-8 i, 4510.6 4.0 3.3 4.0 3.3 8.0 3.
Qt5-1 i, 4278.9 7.0 1.9 3.0 1.9 - -
Q152 il 4280. 6 - - 4.0 0.5 - -
Q53 g 4283. 4 6.0 1.8 - - 5.0 1.8
e =7 AR
4 Hit
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THE POROSITY CHARACTERISTICS OF SEDIMENTARY AND
DIAGENETIC ENVIRONMENT FOR SHAN-2 MEMBER TO
HE-8 MEMBER AT THE UPPER PALEOZOIC IN
NORTHERN SHAANXI SLOPE

WANG Yi-xuan', ZHANG Xiao-dong”, SUN Yong', AN-Xing-yu’
(1. School of Earth Sciences and Resources, China University of Geosciences, Beyjing 100083, China;
2. China Henan International Cooperation Group Co. , Lid, Zhengzhou 450004, China;
3. Shandong Bureau of China Metallurgical Geology Bureaw, Jinan 250100, China)

Abstract; The typical low permeability lithological reservoir is the main reservoir which has been
developed from Shan-2 member to He-8 member at the upper Paleozoic in Northern Shaanxi slope,
Ordos Basin. The reservoir properties dominate the enrichment of oils and gas. The merits of tight
reservoir porosity are associated with their sedimentary and diagenetic environment. In this paper,
the influence of the late-diagenetic on reservoir porosity was discussed according to the sedimentary
particle size analysis and scanning electron microscopy observation. From the result of this study, we
can draw the conclusion that the chief destructions of reservoir-quality which is in the transform
sequence of “ Montmorillonite-Andreattite-Illite” are the cementation and the evolution of clay
cementation. Furthermore, the clay membrane of chlorite which is developed in the surface of clastic
particles can protect the reservoir porosity from the late-cementation while block the primary
porosity. Therefore the clay membrane of chlorite can be one of the criteria to judge the reservoir-
quality in gas reservoir exploration.

Key words: Northern Shaanxi Slope; Shanxi Formation; Shihezi Formation; diagenetic; porosity





