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Abstract: Taking Carboniferous volcanic reservoirs in the eastern margin of Chepaizi uplift,
Junggar Basin as research object, the main control factors of the volcanic reservoirs were analyzed

by various types of data, including logging., drilling, testing for oil, cores, cuttings and thin
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sections. The gray correlation analysis was applied to quantitatively evaluate the main control
factors of reservoirs; the cumulative oil and gas production was selected as the parent factor, and
the main control factors which have high correlation with the cumulative oil and gas production
were selected as the sub factors to measure the quality of the volcanic reservoirs. The results
show that the main control factors affecting the formation of Carboniferous volcanic reservoirs in
Chepaizi uplift include lithology, lithofacies, fracture development, weathering-leaching; by
calculating the weight coefficient of each evaluation parameter, the weight coefficient of
weathering-leaching is the biggest with the value of 0. 271, followed by fracture density with the
weight coefficient of 0.261, and the weight coefficients of the lithology and lithofacies are the
smallest with the values of 0.222 and 0. 247, respectively; the volcanic reservoirs in the study
area can be generally divided into two different types based on comprehensive evaluation index
(Igg) of reservoirs, as for type I , the Iy is greater than 0.6, and as for type I , the Iy ranges
from 0. 3 to 0. 6. The reservoir quantitative evaluation criteria were used to verify the comprehensive
classification and evaluation of single well reservoirs, the results coincide with the actual cumulative oil
and gas production rate as high as 90%; the quantitative evaluation classification results of single well
reservoirs and actual cumulative oil and gas production are in good agreement with the favorable reservoir
plane distribution prediction in the study area, the evaluation results are reliable.

Key words: volcanic reservoir; main control factor; quantitative evaluation; gray correlation

analysis; comprehensive evaluation index; Carboniferous; Chepaizi uplift; Junggar Basin
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Fig.1 Tectonic Position and Main Wells Distribution in Chepaizi Uplift of Junggar Basin
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Fig. 2 Relationships Between Different Lithology, Lithofacies Types and Physical Properties
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Tab.1 Reservoir Space Development Types in Different Lithology and Lithofacies Types of Volcanic Rocks
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Fig. 3 Variations of Porosity in Different Lithofacies Types
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Fig. 4 Relationships Between Average Fracture Density and Permeability, Cumulative Oil and Gas Production
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Fig. 5 Relationship Between Porosity and Distance
from Unconformity of the Andesites in the
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Tab. 2 Original Data Standardization and Correlation Calculation of Volcanic Reservoirs
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Fig. 6 Correlations of the Parent and Sub Factors of Volcanic Reservoirs
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Tab.3 Comprehensive Evaluation Indexes and Classification Evaluation of Volcanic Reservoirs
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Fig. 7 Plane Distribution Prediction of Carboniferous Favorable Reservoirs
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