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Porosity and Permeability of Pyroclastic Rocks
of the Yingcheng Formation in Songliao Basin
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Abstract: Correlation among 35 in-basin boreholes and 2 continuous field coring sections resulted
that porosity and permeability of pyroclastic rocks (mean 18.7%, 0.32X 10 *#m®) are higher than that
of volcanic lava rocks (mean 14.0%, 0.18X 10 '#m’) in the shallow part of basin with burial depth less
than 500 meters, while contrarily in the deep part of basin with burial depth more than 2 800 meters,
porosity and permeability of pyroclastic rocks (mean 2. 6%, 0.05X 10 *#m’) are rather poor than
volcanic lava rocks (mean7.3%, 0.07X 10 “Hm’). Generally, porosity and permeability of both two
types of rocks decrease with increasing burial depth, however the changing rate of pyroclastic rocks is
remarkably larger than that of volcanic lava rocks. Therefore, volcanic lava rocks become primary
reservoir due to higher porosity and permeability than pyroclastic rocks when burial depth range is below
2500 to 3 000 meters. This is mainly contributed by their differences in diagenesis as volcanic lavas are

concreted by cooling so that their framework volume is hardly affected by compactions while pyroclastic
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rocks are consolidated by compaction, similarly to sedimentary rocks. Therefore, petroleum exploration

in the middle and shallow part of basin (burial depth less than 2 500 meters) could attentively aim at

pyroclastic rocks.

Key words: Songliao basin; Cretaceous Yingcheng Formation; pyroclastic rocks; porosity;
permeability
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Table 1 Classification and differentiating characteristics of pyroclastic rocks in basins of China
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Fig. 1 Relative abundance (thicknesses of horizontal bars) of continental volcaniclastic facies in relation to distance from

the source(after reference] 31] )
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Table 2  Pore space and fracture assemblages of volcanic rocks with their porosity and permeability taken by core analysis from

two field boreholes in southeast uplift zone, Songliao basin

/% /1073 m?

7.3 4.8 22.1 21.5 0.03 16. 1 0.19 0.21 55

. 0.3 23.0 5.4 7.2 0.02 4.94 0.09 0. 14 40
. 5.2 16. 4 12.0 11. 4 0.05 670.00 0.18 0.76 12
2.0 7.2 3.3 3.9 0.01 0.20 0. 02 0.03 5

4.1 2.6 12.6 12.8 0.01 0.27 0. 02 0. 04 7

12.7 16. 8 14.8 0.37 0.83 0.55 2

. 10.9 25.2 19.7 19.8 0.05 7.29 0.31 0.37 8
11.8 2.8 19.6 19.0 0.05 8.26 1.16 0. 82 5

13.0 2.8 19.9 19.7 0. 06 2.43 0.85 0.59 19

12.0 2.9 22.0 21.3 0.02 75.50 0.19 0. 44 14

2.2 2.9 19.0 14.7 0.01 3.93 0. 06 0. 07 12

3

Table3  Correlation of volcanic reservoirs between outcrop and deep basin boreholes showing their

permeability according to burial depth

changes in porosity and

/% /10734 m?

0~ 250m 148 0.3 34.8 13.7 14.0 0.01  670.00 0.15 0.18

>3 000m 365 0.9 15.2 6.9 7.3 0.01 122.00 0.04 0.07

0.3 2.3 2.0 1.9 1.0 5.5 3.8 2.8

/% 78 66 63 0 138 116 94

0~ 250m 54 2.2 32.8 19.9 18.7 0.01 75.50 0.34 0.32

>3 000m 126 0.2 7.8 2.3 2.6 0.01 19.20 0.03 0.05

1.0 4.2 8.5 7.2 1.0 3.9 11.3 6.2

/% 167 123 158 151 0 119 168 144
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