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The formation and evolution of volcanic dust fillings of sandstone
in coal measures strata of Ordos Basin

L1 Xiang-bo"? and WANG Jian-wei’
(1. State Key Laboratory of Ore Deposits Geochemistry, Chinese Academy of Sciences, Guizhou 550002, China; 2. Xianhe
Oil Production Plant, Shengli Oilfield, Dongying 257062, China)

Abstract:During the period of Late Carboniferous and Early Permian, the sandstone with abundant volcanic dust
fillings was mainly deposited in a peat marsh environment, which constituted a favorable reservoir of coal-formed
gas in Ordos Basin. Studies show that the original fillings of sandstone are mainly superficially hydrolyzed vol-
canic dust, which is a superfine mixture of aluminosilicate and silicate. It is difficult for volcanic dust to form ze-
olite during hydrolyzing under the condition of acidic syngenetic water in a peat marsh environment. The tuff
fillings of sandstone are susceptible to the property and activity of the formation water, and have mainly experi-
enced synaeresis, dissolution, alteration, carbonate metasomatism and recrystallization in a burial environment.
The evolution of tuff fillings of sandstone can improve the quality of reservoir locally, but enhance the hetero-
geneity of reservoir regionally.
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Fig. 1 Photographs of volcanic dust fillings
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sandstones with well developed secondary pores from dissolution and al-
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stones representing mixture of aluminosilicate and silicate at the upper part of the picture and dissolution of aluminosilicate with 25% ethanoic acid
solution under the experimental condition in the lower part of the picture. Well of E7 Xiashihezi Formation 3 000X SEM f—large quantities of
kaolinite lump K from alteration of volcanic dust exiting in sandstones Well Sel Shanxi Formation 40 X plainlight g—kaolinite assuming poor
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Fig. 2 Fluctuation of water property with organic evolution of coal measures strata modified after Surdam ez a/. 1989
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Fig. 3 Diagenetic model of volcanic dust fillings of sandstone in the burial process
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Table 1  Content of volcanic dust fillings and its altered kaolinite of sandstone in different interval
4 5— 7

5 0 23 4.75 9.33 8.5 1.0 9.67 0 9.0 0

11 0 19 4.0 9.0 8.2 1.6 — — 10.3 0

1 — — 2.0 7.0 5.5 1.0 6.0 0 1.0 0

1 — — 5.4 15.0 — — 2.0 0

1 0 16 0 20 3.0 0 3.0 0 0 0

1 — — 4.0 12.5 6.3 0.17 5.0 0 5.0 0

8 — — — — 8.17 1.0 6.67 0.33 — —

20 — — — — 2.21 1.89 1.5 1.0 — —

9 — — — — 4.0 1.3 9.4 0.9 — —

6 — — — — 7 1.17 7.0 1.0 2.5 20

1 3 20 8.4 5.8 3.9 0.13 — — 3.0 1.0

3.1
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Fig. 4 Model for porosity improvement of sandstone with evolution of volcanic dust fillings in the burial process
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