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(a) tectonic units and study location ofd4hetJunggar Basin; (b) Jurassic-Lower Cretaceous Stratigraphic Framework Chart of the Yongjin

Region; (c) sedimentary facies plan’of Qigu Formration and location distribution of sampling wells in the study area
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Fig.2 Lithological characteristics of the Qigu Formation

(a) lithological triangle diagram of the Qigu Formation; (b) triangular diagram of rock chips from the Qigu Formation
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Fig.3 Physical characteristics of the Qigu Formation

(a) porosity distribution of the Qigu Formation; (b) permeability distribution of the Qigu Formation
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Fig.4 Characteristics of Class I cementation from the Qigu Formation
(a) type I calcareous cementation, cast thin section, cross polarized light (XPL), mixed liquid stain, well Y6, 6 030.70 m; (b) type I
calcareous cementation and a small amount of type III calcareous cementation, cast thin section, plane polarized light (PPL), mixed liquid
stain, well Y6, 6 030.70 m; (c) type I calcareous cementation, cast thin sections, XPL, mixed liquid stain, well Y2, 5 957.62 m; (d) type I
calcareous cementation, cathodoluminescence (CL), well Y2, 5 999.11 m; (e) type I calcareous cementation glows orange-red, CL, well
Y2, 5999.11 m; (f) type I calcareous cementation, CL, well Y6, 6 028.60 m; (g) type I calcareous cementation with orange-red glow, CL,
well Y6, 6 028.60 m; (h) calcareous nodules in field outcrops; (i) mud crystalline calcareous nodules in the field calcareous nodules with

orange-red glow, and self-generated granular calcite in the middle with orange-yellow glow
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Fig.5 Aa

(a) type II calcareous cementation, cast thi

, Y29, 5999.32m

isties of Class II-III cementation of the Qigu Formation

sections, PPL, mixed liquid stain, well Y301, 5 541.93 m; (b) type II calcareous cementation,
cast thin sections, XPL, mixed liquid stain, well Y1, 5 876.00 m; c) microcrystalline calcite glowing orange-red under
cathodoluminescence, well Y2, 5 999.11 m; (d) Type II calcareous cementation, CL, well Y6, 6 027.44 m; (e) type II calcareous
cementation with orange glow, CL, well Y6, 6 027.44 m; (f) type III calcareous cementation, cast lamellae, PPL, alizarin red stain, well
Y6, 6 030.70 m; (g) type III calcareous cementation, cast lamellae, PPL, alizarin red stain, well Y301, 5 549.20 m; (h) type III calcareous
cementation, cast thin sections, XPL, alizarin red stain, well Y301, 5 549.20 m; (i) type III calcareous cementation, cast thin sections,

XPL, mixed liquid stain, well Y2, 5 99932 m
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Fig.6
() salt water inclusions in type I y&r

is of calcareous fluid inclusions in the Qigu Formation

tation, transmitted light, well Y2, 5 968.70 m; (b) saline inclusions in type I calcareous
cementation, transmitted light, well 968.70 m; (c) no inclusions were found in class I calcareous cementation, transmitted light,
well Y6, 5 971.29 m; (d) class II calcareous cementation of saline inclusions, transmitted light, well Y301, 5 541.93 m; (e) salt water
inclusions in type II calcareous cementation, transmitted light, well Y301, 5 541.93 m; (f) salt water inclusions in type II calcareous
cementation, transmitted light, well Y301, 5 541.93 m; (g) class III calcareous cementation of saline inclusions, transmitted light, well

Y301, 5 541.93 m; (h) class III brine inclusions in calcareous cementation, transmitted light, well Y301, 5 541.93 m; (i) brine inclusions

within quartz, transmitted light, well Y7, 6 098.60 m.
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Fig.7 Homogenization temperature of fluid inclusions ingthe Qigu formation
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Fig.8 Single well diagram of calcareous cementation characteristics in well Y12 of the Qigu Formation
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Fig.10 Evolution pattern of the ancient formation
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Fig.12 Distribution of calcareous cementation in sand-filling models with different grain sizes in inclined strata
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Fig.13 Genetic model diagram of calcareous cements in the Qigu Formation
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Abstract: [Objective] Thick layers (8—30 m) of calcareous cement that developed in deep sandstones (current

Foundation: Construction and Oil & Gas Resources Key Laboratory of the Ministry of Education Open Fund, No. TPR-2015-11; National Natural Science
Foundation of China Youth Fund, No. 41902147
Corresponding author: CHEN Ying, E-mail: chenyedy0526@163.com



WReess: W R EHLOR D 250 W A RS R A ) R A

burial depth 5500-6000 m) below the unconformity in the Yongjin area of the Junggar Basin exhibit a significant
spatial correlation with hydrocarbon distribution. However, their formation mechanisms and distribution patterns
remain unclear, lacking systematic understanding of the contribution of Eogenetic diagenesis to calcareous
cementation below the unconformity. [Methods] Utilizing integrated analytical techniques including reservoir cast
thin sections, fluid inclusion analysis, and cathodoluminescence (CL) microscopy, the stages of the calcareous
cementation were systematically classified. Physical simulation experiments were designed to analyze the genetic
mechanisms and distribution patterns of the Eogenetic calcareous cements. [Results] Three types of calcareous
cement developed within the Qigu Formation: Cement Type I: Dominated by poikilotopic cement of silt-sized
calcite aggregates, exhibiting orange-red CL. This CL color is consistent with that of micritic calcite within
calcareous nodules in the paleosol layers of the Qigu Formation. Cement Type II: Primarily composed of
pore-filling calcite, with fluid inclusion homogenization temperatures of 80-100 °C. Cement Type III: Primarily
consists of granular dolomite, incompletely filling pores, with fluid inclusion homogenization
temperatures >100 °C, forming subsequent to large-scale hydrocarbon charging. Cast thin section and X-ray
diffraction analyses indicate that Calcareous Cement Types I and II are predominantly developed in the down-dip
structural direction and the middle-lower parts of sand bodies, exerting a significant impact on reservoir quality.
Calcareous Cement Type III is developed in various locations but exhibits low abundance, exerting a weak impact
on reservoir quality. Physical simulation experiments demonstrate that Eogenetic calcareous cement is located in
the lower parts of sand bodies and in the down-dip direction of dipping\strata® Concurrently, low-permeability
fine-grained beds inhibit calcareous cement precipitation in underlying ¢earse-grained sand layers, consistent with
observations in the study area. [Conclusions] Thick calcareous cement layers primarily develop distal to the
denudation front (down-dip), whereas calcareous cement content is low proximal to the denudation front. Their
formation is primarily controlled by the superimposition of Eogenetic (Type I) and Type II calcareous cements,
influenced by dipping strata. The actual development of calcareous cement is influenced by reservoir heterogeneity;
calcareous cement is more prone to development withinnfine-grained reservoir intervals and at interfaces between

coarse- and fine-grained reservoir facies.

Keywords: Junggar Basin; Yongjin Area; Jurassic; Qigu Formation; thick-bedded calcareous cement; high-quality

reservoir.
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