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Abstract

Recently, a number of breakthroughs in oil and gas exploration have been made in the Permian
Qixia Formation in the Sichuan Basin, such as the discovery of large oil and gas reservoirs in
Shuangyushi area in the northwest Sichuan Basin. However, during the actual exploration and de-
velopment process, different well test production of Qixia Formation reservoirs varied greatly,
and some wells experienced failures, indicating that the reservoir has strong heterogeneity and
the sedimentary facies as a key control factor for high-quality reservoir needs to be further stu-
died. To address this issue, this study systematically sorted out the different types of rock features
and sedimentary faces of the Qixia Formation through detailed field outcrops and extensive thin
section identification analysis. In this study, the carbonates of the Qixia Formation in the western
Sichuan area can be classified into four rock types according to their rock morphology: laminated
limestone, porphyritic limestone, sugary dolomites, and reef limestone. According to the structur-
al classification scheme, the carbonate rocks of Qixia Formation in western Sichuan can be divided
into limestone and dolomite, of which the limestone can be subdivided into lime mudstone group,
grain limestone group, reefstone group and calcareous limestone, and the dolomite can be subdi-
vided into micrite dolomite, fine crystalline dolomite, medium coarse crystalline dolomite and do-
lomite cement. The Qixia Formation in western Sichuan is mainly composed of a set of weakly
bound platform facies, including three subfacies of shoal, reef and platform sag. The beach facies
of Qixia Formation is dominated by thin to medium limudy-sparry grain beaches and limudy grain
beaches, which are developed both at the platform margin and within the platform. High-energy
beaches are rare, with medium to low-energy beaches predominating, and the beaches are not
contiguous and have strong heterogeneity. The platform sag is the most important sedimentary
facies type of Qixia Formation, among which open platform sag is the most widely distributed, and
lithology is dominated by bioclastic lime mudstone. The relatively restricted water bodies and
elevated Mg/Ca ratios due to the separation of the beaches provide conditions for medium salinity
reflux seepage dolomitization, which promotes dolomitization of limestone in restricted platform
sag and surrounding beaches to form high quality reservoirs.
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Figure 1. Tectonic unitsmap of Sichuan Basin and Comprehensive histogram of Qixia Formation
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Figure 2. Laminated limestone of Qixia Formationin Sichuan Basin
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Figure 3. Porphyritic limestone of Qixia Formationin Sichuan basin
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Figure 4. Sugary dolomites of Qixia Formationin Sichuan Basin

4. I EBXBEEEWEREE A

3.1.4. EBIRE

EVIMENRCEE R R E TAEA S Iz, RS Wi . LG Ay R A SE0Y S
M E b R I BB IR BE T RORR R SR A OB [ 15]0 AR HEAE )1 O3 X ARG S0 E A B L, (A & EL LR
JENIKPR S JENIHEE I 2530 T WL B 2R A A, B b 2R AR s B (1A ).

Figure 5. Reeflimestone of Qixia fomation in western Sichuan Basin
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Figure 6. Lime mudstone group of Qixia formation in western Sichuan Basin
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Figure 7. Grain limestone group of Qixia formation in western Sichuan Basin
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Figure 8. Dolomites of Qixia formation in western Sichuan Basin
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Figure 9. Outcrops sedimentary faces correlation map of Qixia formation in western Sichuan basin
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