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Abstract: In order to find the development position of high quality reservoir and determine the direction of later ex-
ploration and development in Weixinan Sag of Beibuwan Basin, this paper studied the location and type of abnormal
clay mineral transformation in Weizhou Formation, Weixinan Sag, and identified the cause of abnormally high po-
rosity and permeability zones based on the method of combining experimental analysis and thermodynamic calcula-
tion. The results show that, under the influence of thermal fluid activity, abnormal transformation of clay minerals
is developed in the study area at the burial depth of 2 300~2 900 m, which can be divided into two types: chloriti-
zation and kaolinization. Thermodynamic calculation results also confirm that the chloritization of kaolinite and ka-

olinization of illite have thermal mechanical priority in Weixinan Sag, which is the important cause of high quality
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reservoir of the Weizhou Formation in Weixinan Sag. The abnormally high porosity and permeability zones are con-

centrated in two layers, where the the proportion of chlorite mass is more than 35% (the proportion of kaolinite

mass is between 30% and 35%) and the proportion of kaolinite mass is more than 45% (the proportion of chlorite

mass is between 10% and 20%). Among them, abnormal kaolinization is mainly developed within the depth range
of 2300~2 400 m and 2 500 ~2 700 m, abnormal chloritization is mainly developed within the depth range of

2 400~2 500 m and 2 700~2 900 m.
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Fig. 1 Comprehensive map of geological background of study area (modified after Xu Yueming et al. , 2020)
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Fig. 2 The change of relative mass content of different types of clay with burial depth in Weixinan Sag
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a—disordered pseudo hexagonal kaolinite filled in intergranular pores, well 2, 2 459. 12 m; b—accordion shaped kaolinite filled in intergranular
pores, well 2, 2 462. 62 m; c—worm-like kaolinite dispersed on the particle surface, well 2B, 2 375. 38 m; d—enlarged in Fig. 3¢, the kaolin plate-
like polymer shows dissolution pores and intergranular pores of kaolinite, with a pore size of 5~ 10 wm, well 2B, 2 375. 38 m; e—particle coated chlo-
rite, with a single crystal perpendicular to the surface of the debris particles, well 2B, 2 488 m; f—pore lining chlorite, well 2B, 2 768. 19 m;
g—chlorite is dispersed on the surface of particles in a leaf-like manner, accompanied by quartz enlargement, dolomite, albite, and potassium feldspar
between particles, well B33, 2 947.95 m; h—the aggregate of chlorite is in a rose shaped shape, with spherical pyrite filling the intergranular pores,
well B33, 2 365.35 m; i—schistose illite, kaolinite, and potassium feldspar filling the intergranular pores, and sodium feldspar showing dissolution,
well B33, 2 197. 41 m; j—filamentous illite and kaolinite fill intergranular pores, while albite exhibits dissolution, well B33, 2 946. 53 m; k—fila-
mentous surface layer of illite/montmorillonite, well 4, 2 656. 37 m; l—sheet-like mixed layer filled with intergranular pores, well B33, 2 195.50 m;
K—Zkaolinite; Ch—chlorite; Qz—quartz; D—dolomite; Ab—albite; Or—potassium feldspar; Pr—pyrite; [—illite; L/S—layer of illite/ montmorillonite
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Fig. 4 Evolution trend of reflectance of vitrinite and relative mass content of smectite in 1/S mixed layer with burial depth

in the Ew,
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Table 1 Variation of AG and pH value of clay mineral transformation in the Ew,( modified by Xu Tongtai et al. , 2003)
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PRGBS Ko ¢Mgg o5Aly 5Si5 50,0( OH) ,+1. 1 H'— 1.15 AL,Si,05( OH) ,+1.2 Si0,+K"+0.25 Mg**  -318~-320  5.8~6.6
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Fig. 8 Influence of abnormal transformation of kaolinite and

chlorite on reservoir physical properties in the Ew,

(modified after Chen Guosong et al. , 2021)
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