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Practice and discussion of the induced polarization secondary time
difference method in water exploration of carbonaceous argillaceous

limestone areas based on integrated geophysical exploration
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Abstract: To address the applicability challenges of geophysical water exploration methods in the
Carboniferous Huangjin formation of carbonaceous—argillaceous limestone characterized by uneven
development of dissolution fissure, complex hydraulic connectivity of argillaceous shale interlayers,

concealed groundwater occurrence conditions, scant water resources, and improve the success rate of water
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well drilling, This paper adopts high—density resistivity and Audio—frequency Magnetotelluric Sounding (AMT)
methods to detect low—resistivity anomalies in an area of Shaoshui town, Guilin. By applying the induced
polarization (IP) secondary time difference method to analyze and delineate water—induced anomalies within
these low-resistivity zones. the spatial distribution and occurrence characteristics of groundwater were
identified. Results indicate that the AB/2 positions characterized by low-resistivity anomalies, positive
induced polarization secondary time difference values with good continuity correspond to the actual aquifer

locations. Meanwhile, areas with single—point values or values below 50 ms and poor continuity exhibit low

water—bearing capacity.

Keywords: carbonate rocks; high—density resistivity method; AMT;

time difference method
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1-Quaternary Guiping formation; 2-Quaternary Wanggao formation;

3-Cretaceous; 4-Permian Liangshan formation; 5-Middle to

Upper Carboniferous; 6-Carboniferous Huangjin formation; 7-Porosity water in loose rocks, moderate water volume; 8-Porosity water

in loose rocks, poor water volume; 9-Bedrock fissure water, poor water volume; 10-Exposed carbonate rock fissure—karst water, poor
water volume; 11-Exposed carbonate rock and clastic rock interlayer karst fissure water, poor water volume; 12-Shallow overburden
type with upper porosity water and lower karst water, moderate water volume; 13-Shallow overburden type with upper porosity water and

lower karst water, poor water volume; 14-Location of the study area.
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Fig. 1 Hydrogeological map of the study area (Quoted from the 1:200 000 hydrogeological map of Guilin)
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Table 1 Electrical parameters of the study area
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1-Quaternary guiping formation; 2-Quaternary wanggao formation; 3-Carboniferous simen formation; 4-Carboniferous huangjin

|8 ‘/|9 | |10| “ |11|\ 12|§R

formation; 5-Geological boundary; 6-Porosity water in loose rocks with moderate water volume; 7-Porosity water in loose rocks with
poor water volume; 8-Exposed carbonate rock and clastic rock interbedded karst fissure water with poor water volume; 9-Seasonal

surface water accumulation area (Pond); 10-Shallow overburden type with upper porosity water and lower karst water, moderate water

volume; 11-Shallow overburden type with upper porosity water and lower karst water, poor water volume; 12-Rivers and flow

directions; 13—-Groundwater flow directions; 14—Watershed;

15-Inferred aquifer and non-aquifer fractured zones; 16—Geophysical

prospecting lines and numbers; 17-Induced polarization sounding points; 18-Scope of geophysical prospecting work.
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Fig. 2 Layout map of hydrogeological and geophysical prospecting work in the study area
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Fig. 3 Inversion results of high density resistivity and inferred structures in the study area
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Fig. 4 Resistivity result profile of AMT line 2 in the study area
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Fig. 5 Inversion result profile of high density resistivity method on line 8 in the study area
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e—Measurement point at 120 m on line 7; f-Measurement point at 95 m on line 8.
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1-Curve of secondary time difference and positive anomaly; 2-Apparent resistivity curve; 3-AB/2 of the IP power supply pole distance.
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Fig. 6 Profiles of the IP secondary time difference values in the study area
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1-Curve of secondary time difference and positive anomaly; 2—Apparent resistivity curve; 3-AB/2 of the IP power supply pole distance.
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Fig. 7 Profiles and the lithological interpretation of IP secondary time difference values in the study area
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