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Abstract: Gas reservoirs in the Penglaizhen Formation within Shifang area of Western Sichuan Depression are shallow sub—tight

sandstone secondary ones, whose formation mechanism differs from that of tight sandstone gas reservoirs in the underlying Xujiahe
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Formation. Lithologic gas reservoirs occur mainly in the study area. Gas is concentrated in the middle and upper Penglaizhen
Formation with high dry coefficients. Gas is mainly from coal—measure source rock in the underlying Xujiahe Formation, with a bit
originating from the original reservoirs suffering from adjustment and transformation. Anyhow, it is dominated by coal—type gas.
Fluid inclusion analysis shows that there are three stages of thermal fluid flow in the Penglaizhen Formation, with the first two
stages being respectively liquid hydrocarbons and gas liquid mixture of hydrocarbons charge without large—sized reservoirs and the
third being large—scale natural gas filling whose corresponding accumulation time was from late Cretaceous to early Paleogene (78—
34 Ma). On such a basis and in combination with the tectonic evolution, the stages of hydrocarbon generation and expulsion,
reservoirs densification and source— reservoir— cap assemblages, the authors determined the formation and accumulation
characteristics of gas reservoirs in Penglaizhen Formation. The lower part reservoir of Penglaizhen achieved densification during the
Late Cretaceous. During the Himalayan Movement, Xujiahe gas reservoir was adjusted and renovated, and the earlier—formed deep
faults were extended. A lot of deep gas source migrated upward to the upper part of Penglaizhen along faults, thus forming the
shallow secondary gas reservoirs.

Key words: Western Sichuan Depression; Shifang gas field; Penglaizhen Formation; tight sandstone; pool— forming stages,
accumulation process
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Table 1 Compositional characteristics of natural gas in Penglaizhen Formation of Shifang area

s HIE/m  CHyY% CHe/% CsHs/% iCy% nCy% iCs/% nCs/% COJ% No/% Ho/%  THEREU%
{131 1246 94.09 332 0.82 018 021 007 005 / 118 / 9529
{1520 —1335  94.24 2.49 0.51 009 009 005 002 014 164 071 96.65
I 10 —1359 9581 227 0.49 011 010 004 002 009 104 002 96.92
fEB 17 1414 9481 223 0.44 008 008 003 000 014 184 035 97.06
fHI9  —1460  95.86 1.50 0.33 005 009 002 002 / 197/ 9795
fI 16 —1767  93.57 248 0.45 008 008 003 000 007 325 / 96.77

I 102 -1920 9559 216 0.40 008 008 004 001 061 097 / 97.18
I 103 -1965 9544 222 0.44 009 008 004 002 042 111 / 97.06
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Table 2 Distribution of carbon isotopes in Penglaizhen Formation of Shifang area
Einc BEE/m 8 Ci/%o 8 °Ca/%o 8 °Cs/%o i8 °Cy/%o né “Cy/%o
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Table 3 Characteristic statistics of reservoir inclusions in Shifang area
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Fig. 4 Photograph of reservoir inclusions (plainlight)

a—Shifang2—1250 m, sandstone gap filled with dark brown and dark brown solid bitumen, no fluorescence observed; b—Shifang 3—1530 m, dark
brown liquid hydrocarbon inclusions in microcracks of quartz grains in a band profile; c—Shifang5—1504 m (UV excitation fluorescence), yellowish

— gray (gas) liquid hydrocarbon inclusions in microcracks of quartz grains in a band profile, green fluorescence; d—Shifang 3—1530 m, gray gas

hydrocarbon inclusions in microcracks of quartz grains in a band profile
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