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Abstract: There are abundant shale oil resources in Fengcheng Formation in Mahu sag, Junggar Basin. However, due to the low de-
gree of exploration, the potential evaluation and resource endowment differences of shale oil resources have not been systematically
studieds thus restricting the exploration deployment and favorable zone optimization. This paper is a case study of Well Mayel.
Based on the geological data of drilling, logging, core and rock mineral composition, organic geochemical characteristics, reservoir
properties, and oil-bearing properties, the paper systematically analyzes the geological characteristics of shale oil in Fengcheng For-
mation, and discusses the sweet spots evaluation standard of shale oil. The results show that the Fengcheng Formation shale is main-
ly composed of quartz, feldspar and carbonate minerals, in which pyrites are well developed and few clay minerals can be found. The
shale in Fengcheng Formation is dominated by type Il » kerogen, with the TOC content ranging from 0. 08% to 2. 33% » mostly in the
mature stage. The reservoir space is dominated by slit-like poress characterized by good pore sorting. On the wholes macropores are
well developed. and the pore volume is distributed in the range of 0. 001 to 0. 008 em®’/g» with an average of 0. 003 em®/g. The con-
tent of free hydrocarbon and absorbed hydrocarbon is in the range of 0. 52 to 13. 31 mg/g and 0. 16 to 5. 17mg/g, respectively, indi-
cating that Fengcheng Formation shale is rich in hydrocarbons. It is clear that shale lithofaciess microscopic pore characteristics, and
shale oil occurrence state are the main controlling factors for the oil-bearing properties of shale in Fengcheng Formation. On the ba-
siss the paper establishes the classification criteria for shale oil sweet spots, and selects 8 most favorable exploration zones of shale
oil in Fengcheng Formation of Well Mayel. The reservoir rock facies are mainly shown as felsic shale.
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Fig.1 Tectonic location of Mahu sag and stratigraphic characteristics of Fengcheng Formation of Well Mayel
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Fig.2 Mineral composition of the shale of Fengcheng

Formation in Well Mayel
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Fig.4 Fluorescence display of the shale of Fengcheng Formation in Well Mayel
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Fig. 6 Correlation between the thermal evolution maturity and burial depth of shale of Fengcheng Formation in Mahu sag
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Fig.9 Pore size distributions of the shales of Fengcheng Formation in Well Mayel
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Fig.10 Geochemistry characteristics of the shale of Fengcheng Formation in Well Mayel
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Fig.11 Correlation of extraction pyrolysis parameters and multi-temperature stage pyrolysis parameters of the shale of Fengcheng Formation
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Fig. 13 Source rock evaluation,oil content and pore volume of different lithofacies shales of Fengcheng Formation in Well Mayel
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Fig. 15 Characteristics of the macropores and oil-bearing properties of the shale of Fengcheng Formation in Well Mayel
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Fig.16 Relationship between S, and movable oil,adsorbed oil of the shale of Fengcheng Formation
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Table 2 Classification criteria for shale oil sweet spots of Fengcheng Formation

Ey B3 &R A T fiti 4 Z 1 IR AT
i) J— Y A S/ TOC/ % oSl %:E‘L%UZIS i/ LB/ ﬂﬂimﬁi/ W% Bk 2 1/
(mg/g) (em?®/g) % (mg/g) (mg/g)
T BT — G R >2 4 >0, 75 =100 >0, 0028 =26 >3 17 >1. 60
KEF s RBERIAE %A 05~24  0.25~0.75 >100 0.0006~0. 0028 1 4~26 0. 66~3 17 0. 33~1 60
KBRS SBRIE =%HA  05~24  0.25~0.75 <100 0 0006~0, 0028 1 4~26 0. 66~3 17 0 33~1 60
A KRER TS U <0. 5 <0. 25 <100 <0. 0006 <14 <0, 66 <0, 33

17 BR1FXRBATEHBRHFSKS
Fig. 17 Exploration sweet spots for shale oil of Fengcheng Formation in Well Mayel
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