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Fig.1 Location and tectonic framework of Dixi area in Junggar basin (after Wang et al., 2010)

a— Tectonic framework of Junggar basin; b— Tectonic framework of Luliang uplift
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Fig.2 Micrographs of Carboniferous volcanic rock primary reservoir spaces in Dixi area, Junggar basin
A— Vesicles in basalt, Dixi 173 well, 3 667.41 m, Cy; B—Residual amygdale in basalt, Dixi 173 well, 3 655.82 m, Cy;C—Intergranular
pores in volcanic breccia, Dixi 184 well, 3 550.3 m, Cy; D—Intragranular pores in vitric tuft, Dixi 14 well, 3 602.59m, C,; E— Intergravel

crack in volcanic breccia, Dixi 8 well, 3 512.07m, Cy; F—Intercrystal crack in syenite porphyry, DX1813 well, 3 466.14 m, Cy,
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Fig.3 Schematic formation mechanism of Carboniferous volcanic lava primary reservoir spaces in Dixi area, Junggar basin



150 h =

2012 4F

Pl 4 P DX A A R K JRUAE i 4 2 () TR AR AT
a— AR R AT 3 AR R R B EEAT B T R B AR A IE R B T 20 HF 3 377.29 m, Cy, (7) sb—i N
MEZE8E U B0 i BILAL (2K ) B BEJRA i 101 9F,3 002,41 m, Cy, () 5 c— RV LI 08 6 UL 12 0 1) HEB) (7 K
Ji) v ORE R AL KR i 403 IF 3 674 m, Cy,, (+) s d—JFE MR AE DY IRLIEE BRI | PR 5 i AN 35
WA BE KA W PE 10 .3 092.37 m, Cy, (—) ;e—n HFL (B KT T KA BN R | A IR E LR G J5 WA/
IRFEH IR BES VY 26 1,4 003.36 m, Cy, (=) s F—A A58 B AL IS AR 7 i A1 (Cal), B A P (OM)
LA, 401 9,3 863.11 m,Cy, ()
Fig.4 Genetic features of Carboniferous volcanic rock primary reservoir spaces in Dixi area
a—Secondary dissolution occurring along the plagioclase phenocryst cleavage, with residual original form of phenocrysts. Syenite porphyry,
well Dixi 20,3377.29m; b—Intracrystalline explosive fracture developed inside phenocryst cleavage from crystal tuff in well Di 101,
3002.41m; c—Primary gas pores aligned along the lava flow (arrow) from basalt in well Di403, V—Residual amygdale, 3674m; d—Shrinkage

joint formed in the non—uniform contraction caused by rapid cooling from tuft in well Dixi 10,3092.37m; e—Intercrystal pore (dash line)

filled with small crystals, which is recognized between feldspar phenocrysts from syenite porphyry in well Dixi 26,4003.36 m; f—Amygdale

with calcite (Cal) in the lower part and organic matter (OM) in the upper part. Basalt, well Di 401, 3863.11m
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Fig.5 Surface porosity of Carboniferous volcanic rock primary reservoir spaces in Dixi area, Junggar basin
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Table 1 The relationship between volcanism intensity and primary reservoir
spaces of Carboniferous volcanic rocks in Dixi area
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The formation mechanism and four-stage evolution of volcanic primary
reservoir spaces: a case study of Carboniferous volcanic rocks in Dixi area,
Junggar basin

XIONG Yi—xue', XI Ai—hua', RAN Qi—quan’, LIU Xiao—hong',
ZHANG Yu-lin', SUN Yuan—hui*, DAI Dong—dong’

(1. State Key Laboratory of Oil and Gas Reservior Geology and Exploitation, Southwest Petroleum University, Chengdu 610500, Sichuan, China;
2. Institute of Petroleum Exploration and Development of China, Beijing 100083, China; 3. Northwest Branch of Research Institute of Petroleum
Exploration & Development, Lanzhou 730020, Gansu, China)

Abstract: Volcanic reservoir is usually of dual porosity medium character. The reservior spaces can be classified
into two genetic categories: primary reservior spaces (PRS) and secondary reservior spaces (SRS), and most of the
latter were generated from the fomer by late diagenesis. Based on extensive identification and description of
casting thin section, this paper divided the PRS of Carboniferous igneous rocks in Dixi area into five types of
primary pores (gas pores, residual amygdale, intergranular pores, intragranular pores and intercrystal pores) and
four types of primary fractures (shrinkage joint, explosive fracture, intergravel crack and intercrystal crack). In
combination with the influencing factors such as environment and intensity of eruption and texture and structure
of rocks and according to the evolution features of magma at different stages, the formation of PRS is divided
into four stages: "magma chamber" stage, outpouring surface stage, diagenetic stage of condensation and deuteric
hydrothermal stage, of which the outpouring surface stage and diagenetic stage of condensation were the main
periods to form primary apertures while the hydrothermal stage was the period when the number of apertures was
reduced. The speed of crystallization constituted the key factor for the formation of different types of PRS. The
study of the formation mechanism of igneous PRS can reveal the distribution of SRS and 1s of great significance

in the prognosis of favorable reservoir zones.
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