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Fig.1 Location and strata column of Permian Qixia-Maokou Formation in the central Sichuan Basin
(a) the tectonic location of the study area; (b) sedimentary facies map and well distribution in the study area; (c) composite stratigraphic

column of the middle Permian Maokou Formation
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Fig.3 Typical core characteristi e Second member of Maokou Formation

(a) well TS3, 4 315.94 m, micritic bioclastic limestone, with veloped; (b) well TS4, 4 267.10 m, dolomitic limestone; (c) well

HS4, crystalline dolomite, with calcareous bioclastic grains obse! ; (d) well HS402, 4 644.60 m, dissolution fractures filled with saddle

dolomite; (e) well HS402, 4 645.55 m, crystalline dolomite, with acicular matrix pores; (f) well TS4,4 267.35 m, fine-crystalline dolomite,
with dissolution vugs developed; (g) well HS4, fine-crystalline dolomite, dissolution fractures developed along fractures; (h) well HS402,

4 648.80 m, fine-crystalline dolomite, igh-angle fractures and dissolution vugs developed
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Fig.4 Typical rock types and microscopic characteristics in the Second member of Maokou Formation
(a) well HS4, 4 331.05 m, bioclastic-bearing micritic limestone, plane-polarized light (PPL); (b) well TS3, 4 317.74 m, micritic bioclastic
limestone, alizarin red staining, PPL; (c) well HS4, 4 334.50 m, dolomitic limestone, dolomite distributed in patches, dominated by
fine-crystalline texture, PPL; (d )well TS3,4 305.20 m, fine-crystalline dolomite, PPL; (e) well TS4, crystalline dolomite, PPL; (f) same
field of view as Fig.e, light weakened by white paper, phantom structure of bioclastic grains visible; (g) well TS4, 4 256.70 m,
fine-crystalline dolomite, saddle dolomite filled in fractures with residual pores, PPL; (h) same field of view as Figj, matrix
fine-crystalline dolomite showing dark red luminescence, saddle dolomite in fractures showing bright red luminescence with zonal
structure, cathodoluminescence (CL); (i) well TS4, 4 270.26 m, fine-crystalline dolomite, saddle dolomite filling dissolution fractures,
PPL; (j) same field of view as Fig.i, matrix fine-crystalline dolomite showing dark red luminescence, saddle dolomite in fractures
showing bright red luminescence; (k) well TS4, 4 258.00 m, fine-crystalline dolomite with intercrystalline dissolution pores, PPL; (1) well

TS4, 4 277.27 m, relic bioclastic fine-crystalline dolomite with intercrystalline pores, Scanning Electron Microscopy (SEM)
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Fig.5 Macrophotos and microphotos of reservoir space in the Second member of the Maokou Formation
(a) well TS4, 4 272.70 m, fine-crystalline dolomite, intercrystalline pores extraction by laser confocal scanning microscopy; (b) well TS4,
4 272.70 m, fine-crystalline dolomite, 3D model of intercrystalline pores by laser confocal scanning microscopy, red represents extracted

pore model; (c) well HS4, imaging log from 4 339.50-4 342.00 m, development of dissolution vugs
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Fig.6 Crossplot of porosity and permeability in the Second member of Maokou Formation
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Fig.7 Histograms of porosity and permeability in the Second member of Maokou Formation

(a) histogram of porosity frequency distribution; (b) histogram of permeability frequency distribution
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Fig.8 Patterns of C-O stable isotope and Post-Archean Average Shale (PAAS)-normalised rare earth element
(REE) in the Second member of Maokou Formation(the REE data of basalt from Liang et al. 2021)
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Table 1 Analysis results of carbon and oxygen isotopes of different rock formations in the Second member

of Maokou Formation (x10)

* 8 % g MR B HiE PR e M
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Table 2 Rare earth element analysis results of different rock formations in the Second member of Maokou Formation (x10°)
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Fig.9 U-Pb dating of matrix dolostone and saddle dolomite cement in the Second member of Maokou Formation
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Fig.10 Model of sedim evolution and dolomite reservoir formation in the Second member

of Maokou Formation in the Hechuan-Tongnan block, central Sichuan Basin
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Mechanism of Dolomitization and Reservoirs in the Second
Member of Permian Maokou Formation in

Hechuan-Tongnan Block, Central Sichuan Basin

BAI Xueling!?, LIU YunMiao'?, HONG ShuXin'?, YU XinChen!?, ZHAO Wei',
SHI JiangBo!?, LIU LianJie'?, LU Xi™%, GE.ZhiDan', ZHANG Bo!
1. Daqing Oilfield Research Branch, Key Laboratory of Carbonate/Reservoir, CNPC, Daqing, Heilongjiang 163712, China

2. Exploration and Development Research Institute, Daqing Oilfield Limited Company., Daqing, Heilongjiang 163712, China

Abstract: [Objective]The Hechuan-Tongnan block in the central Sichuan Basin has drilled multiple high-yield
wells in the Second member of, the Permian Maokou Formation dolostones, revealing significant exploration
prospects. However, the charactefistic§ and genesis of dolomite reservoirs remain unclear, hindering the prediction
of favorable reservoir distribution. jMethods] Based on observations of cores and thin sections, combined with
geochemical methods such as carbon-oxygen isotopes, rare earth elements, and carbonate U-Pb dating, a
systematic study was conducted on the genesis and controlling factors of the Second member of the Maokou
dolomite reservoir. [Results] The Second member of the Maokou Formation in the study area mainly consists of
four rock types: bioclastic-bearing micrite limestone, micrite bioclastic limestone, dolomitic limestone, and
grain-bearing dolomite. Among these, grain-bearing dolomite is the primary reservoir rock type. There are three
types of reservoir spaces: intergranular dissolution pores, dissolution pores, and dissolution fractures, with
dissolution pores being the most developed. The formation of dolomite occurred during the quasi-syngenetic
shallow burial period, with early matrix dolomite and late saddle dolomite formed at 262 & 16 Ma and 259.1 £4.7
Ma, when high Mg/Ca ratio seawater infiltrated and flowed back into the porous beach sediments in the confined
environment between the shoals, leading to dolomitization.[Conclusions]The reservoir is controlled by

sedimentary facies, early dolomitization, and burial hydrothermal dissolution related to structural fractures. The
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high-energy particle beach facies in the elevated areas of paloe-morphology provide the basis for reservoir
development. Dolomitization during the quasi-syngenetic shallow burial period created conditions for the
preservation of early pores and their transformation during the mid-deep burial period. The hydrothermal
dissolution process related to the Emei taphrogenesis leads to the heterogeneous development of dissolution pores,
which is key to reservoir development.

Key words: Sichuan Basin; Permian; Maokou Formation; dolomitization; reservoir-forming mechanism
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