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Fig.1 (a) Tectonic zones of the southern area, Sulige gas field, Ordos Basin;

(b) stratigraphic column for 5th member of the Majiagou Formation
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Fig.2  Piper map of ion concentrations of formation water in Ma5; submember of the Majiagou Formation,

southern area of Sulige gas field
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iR G4-025 G4-025A G5-024C2 $292 G7-024C1

AL/ (mg/1) 82 402.6 73 569.2 84 386.7 88 474.0 87 023.1
A FREL 0.05 0.36 0.27 0.22 0.36
HbZ KT RS R AL 0.06 0.03 0.04 0.03 0.07
LU 0.11 1.51 0.87 0.60 1.56

BSTER 38 97 62 38 71

H,S {1/ (mg/m’) 333 74.1 314 47.0 35.7

10" m? 3855.0 8 418.0 / 1.3 2849.0

ZE 202442 71 3 H 2™
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Geochemical Characteristics of Formation Water and Gas-Water
Distribution in a Karst Reservoir: MaS; submember of the Majiagou
Formation, southern area of Sulige gas field
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Abstract: [Objective] The 5th member of the Ordovician Majiagou Formation in the southern Sulige gas field
primarily consists of karst reservoirs, with proven reserves exceeding 100 billion cubic meters. However, during
development, severe water production and complex gas-water relationships have been observed, and the distribution
patterns and controlling factors of gas and water remain unclear, significantly constraining the release of the gas pro-
duction potential of the region.[ Methods ] Based on formation water geochemical analysis, various chemical parame-
ters (i.e., Na'/Cl", desulfurization, Mg*/Ca™, Na'/Ca* and Na" + C1/Mg™ coefficients) were analyzed to determine
the formation environment of the water. The distribution patterns of gas and water were then studied by identifying the
water-bearing intervals in individual wells, and by cross-well gas reservoir profile comparisons and the planar distri-
bution of different formation water types. Finally, the controlling factors of gas-water distribution were explored in re-
lation to the hydrocarbon source rock, karst reservoir heterogeneity and structural features. [ Results ] The total salini-
ty of formation water (total dissolved solids) in the 5th member of the southern Sulige gas field is relatively concen-
trated (mean 83 598.7 mg/L) , with slightly acidic pH. The water type is predominantly CaCl,, and exhibits low
chloride-sodium coefficients, low desulfurization coefficients, low magnesium-calcium coefficients, low sodium-
calcium coefficients and high metamorphism coefficients, all indicating good formation sealing favorable for gas
reservoir preservation. These parameters show similar characteristics over the area, controlled by the karst reservoirs.
The formation water is classified into three types, based on genetic differences, spatial distribution and reservoir
properties: Type I (structural low-position water) , Type II (isolated lenticular water) and Type III (low-permeability
trapped water). Type I is mainly developed in karst areas, controlled by karst residual hill units, with a unified gas-
water interface, and is the primary region for high-efficiency wells. Type II is sporadically distributed and influenced
by the planar distribution of karst depressions and troughs, with moderate reservoir properties, representing a poten-
tially favorable exploitation zone. Type III indicates poor reservoir properties. [ Conclusions | The distribution of for-
mation water is controlled by three factors: hydrocarbon source rock, karst reservoir heterogeneity and local struc-
tures within individual karst units. Insufficient hydrocarbon supply from the source rock is the fundamental reason for
the development of formation water. The heterogeneity of the karst reservoir dictates the gas-water distribution pat-
tern, and local structures have resulted in gas-water differentiation, with a unified gas-water interface within the
same karst unit.

Key words: formation water; gas-water distribution law; karst reservoir; Majiagou Formation; Sulige gas field;
Ordos Basin
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