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Fig. 1 Tectonic location and well distribution in

Jimsar sag, Junggar Basin
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Fig. 2 Histogram of organic carbon and S,+S, of source rocks in the Lucaogou Formation, Jimsar sag, Junggar Basin
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Fig. 3 Correlation of I;—T . of source rocks in the Lucaogou Formation, Jimsar sag, Junggar Basin
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Fig. 4 Types and characteristics of microscopic components of kerogen in the Lucaogou Formation, Jimsar sag, Junggar Basin
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(a), (b) and (c¢) the Well J174; (d), (e) and (f) the Well J251; (g), (h) and (i) the Well J30
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Fig. 5 Micrographs of hydrocarbon-generating parent materials of source rocks in

Lucaogou Formation, Jimsar sag, Junggar Basin
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plane polarized light system; (d) the Well J174, 3316.2 m, algae-bearing slime dolostone; (e) the Well J174, 3305.8 m; (f) the Well J31,
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the Well J174, 3159.75 m, algae pellets; (k) the Well J30, 4045. 66 m, exuded oil appears as black concentric circles; (1) the Well J174,

3143.7 m, ultramicrobial dolostone exudates abundant oil droplets
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Characteristics and hydrocarbon generation mechanism of high-quality source
rocks in Permian Lucaogou Formation, Jimsar Sag, Junggar Basin

WANG Jian"? | LI Erting"* , CHEN Jun'? , MI Julei"* | MA Cong"* , LEI Haiyan"? , XIE Like'?
1) Research Institute of Experiment and Detection, PetroChina Xinjiang Oilfield Company, Karamay, Xinjiang, 834000;
2) Xinjiang Key Laboratory of Shale Oil Exploration and Development, Karamay, Xinjiang, 834000

Objectives: Tuff was developed in the Lucaogou Formation in the Jimsar Sag, Junggar Basin. And the tuff
matter plays an important role in the formation of shale oil, and its development interval is also the best oil-bearing
interval of shale oil. Therefore, the study of distribution of tuff matter and its relationship with the hydrocarbon
generation of organic matter is of great significance for the understanding of oil and gas accumulation rules of the
Jimsar shale oil.

Methods: Based on evaluation source rocks and analysis its sedimentary environment, combining study of
diagenetic minerals that have a genetic relationship with hydrocarbon activities, the controlling factors and
hydrocarbon generation mechanism of the formation of high-quality shale oil source rocks of the Lucaogou Formation
in the Jimsar Sag were discussed.

Results: Qualitative analysis of source rocks indicate that muddy dolostone is main source rock of Lucaogou
Formation in Jimsar Sag. The source rock has high abundance of organic matter and good hydrocarbon generation
potential, type of organic matter is mainly type I and type II,. The source rock is inmature stage, with R, value is
between 0.6% and 1. 1%, and C,yaaaS/(S+R) ratio is between 0. 3 and 0. 5. Distribution of regular sterane C,,,
C, and C,y in source rocks of Lucaogou Formation is C,; <C,;<Cy. Combined with microscopic analysis, it is
believed its hydrocarbon forming parent material is dominated by algae and supermicrobe. Low Ts/Tm ratio which is
between 0. 05 and 0. 18, and high content of B-carotene reflects its parent material is in weak oxidation to weak
reduction deposition environment of brackish water. And tuff provided by volcanic activity during this period has an
important influence on hydrocarbon generation environment and thermal evolution process of the source rocks. The
layer of sudden increase in thermal evolution is consistent with depth of distribution of mature " dessert segment" of
organic malter.

Conclusions: Mixing of tuff materials with muddy dolostone which containing supermicrobes and algae is an
important cause of early hydrocarbon generation, heterogeneity of tuff with muddy dolostone causes heterogeneity of
shale oil distribution and maturity.
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