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Controlling effects of volcanic rocks upon gas pools

—taking two volcanic gas reservoirs in the Sonliao Basin as examples
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Abstract: The research documented in this paper takes the Xingcheng and Shengping volcanic reservoirs in the
Xujiawuzi fault depression in the deep of the Songliao basin as study targets. It focus on the controlling effect of
the volcanic bodies upon the horizontal and vertical distribution , water-gas relationship , caps , pooling types of the
gas reservoirs. Thanks to the volcanic bodies, these reservoirs have wide vertical distributions and can occur in a
depth up to 4 000 to 5 000 meters and show features of vertical superimposition of multiple gas reservoirs and
lateral beaded distribution. The gas-water relationship in the volcanic gas reservoirs is complicated and controlled
by the volcanic bodies and eruption periods. Each volcanic body owns isolated gas-water systems, but within it or
within the same well ,there may be several gas-water systems. Volcanic gas reservoirs feature in self-accumulation
and self-sealing and therefore regional seals are not the major condition for hydrocarbon pooling. In general , there
are four types of volcanic reservoirs. Among them, the structural-lithologic complex gas reservoirs are predomi-
nant and controlled mainly by lithology and occur mostly at the structural highs, while the low-amplitude anticli-
nal-lithologic complex gas reservoirs can only be found in volcanic rocks. They are harbored in a kind of specific

anticline formed during volcanic eruptions.
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Fig. 1 Relationship of porosity and permeability to depth for different types of reservoir rocks in deep Songliao Basin
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Table 1 Characteristics of caps for volcanic gas reservoirs in the Shengping and Xingcheng gasfields
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Fig. 2 Relationship between reservoirs and caps at the top of volcanics in well DS 3 and DS 1
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Fig. 3 Gas reservoir profile across Xushen 13 well
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Fig. 7 Volcanic gas reservoir types in the Songliao Basin
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