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Abstract: The Quaternary aquitard of the Pearl River Delta (PRD) overlies the basal confined aqui-
fer, and its hydrogeochemical evolution process has a decisive influence on the basal aquifer. In order
to understand the formation and evolution of pore water in the aquitard of the Pearl River Delta, this

study analyzes the major ions (K™, Na*,Ca’" \Mg*",Cl,S0O,”,Br ), hydrogeochemical parameters
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and mineral saturation index of pore water samples of the ZKO1 borehole drilled in Zhongshan City.
The results show that the salinity of pore water is relatively high and the TDS is between 4. 42 and
30.47 g/L. The water chemistry of pore water is generally CI-Na type, which is similar to seawater,
and the concentrations of major ions tend to increase with the borehole depth. The Cl/Br, y(Na/Cl) co-
efficients and Gibbs analysis show that the salinity of the aquitard pore water is mainly originated from
seawater, and probably originated from Holocene seawater. Concentration of SO4°~is mainly con-
trolled by sulfate reduction in the aquitard and not affected by the precipitation of gypsum. Ca**and
Na'in shallow pore water are affected by cation exchange, which causes Na* depletion and Ca* enrich-
ment. NH,"mainly exchanges with Mg*" , resulting in the increase of NH,” in pore water. K*is mainly
controlled by mixing and adsorption during pore water evolution, showing depletion characteristics.
Based on the "“C dating data and taking the sedimentary environments, processes and rates under con-
sideration, an one-dimensional solute transport model of the aquitard C1~was established by using the
hydrogeochemical simulation software PHREEQC. The simulation results show that the effective diffu-

sion coefficient of the aquitard is about 6. 010" m?/s, the vertical convection velocity can be neglected,

and diffusion is the key mechanism for vertical solute transport in the PRD Quaternary aquitard.

Key words: the Pearl River Delta; aquitard; pore water chemistry; solute transport
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Table 1 Hydrogeochemical parameters and mineral saturation index the pore water
RS /m Cl/Br y(Na/Cl) y(Ca/Cl) SO, /CI CI'/NH,* ClI/K SI., ST SI,,
2.5 277.40 0.77 0.09 0.09 723.68 87.91 0.54 1.08 -1.23
3.5 287.51 0.76 0.07 0.10 146.15 67.57 0.17 0.41 -1.10
4.0 289.12 0.81 0.06 0.09 370.78 60.66 0.68 1.64 -1.03
4.5 281.05 0.82 0.04 0.08 111.76 51.21 0.52 1.45 -1.25
6.0 285.40 0.80 0.04 0.10 138.85 52.55 0.59 1.66 -0.96
6.5 304.54 0.83 0.04 0.10 125.82 47.74 0.98 2.44 -0.91
7.0 299.94 0.82 0.03 0.10 146.99 50.48 0.65 1.86 -0.91
7.5 302.80 0.84 0.04 0.10 113.99 50.51 0.73 1.93 -0.87
8.5 297.06 0.84 0.03 0.09 126.39 50.66 0.39 1.41 -0.99
9.5 294.82 0.86 0.05 0.13 134.23 56.02 0.67 1.60 -0.50
10.0 306.53 0.82 0.04 0.12 207.81 50.23 0.53 1.49 -0.57
10.5 295.92 0.85 0.04 0.13 141.18 43.45 0.61 1.65 -0.55
12.0 298.20 0.86 0.03 0.10 156.39 40.78 0.28 1.13 -0.74
13.0 300.28 0.87 0.04 0.12 160.01 41.65 0.47 1.43 -0.55
14.0 293.97 0.86 0.03 0.09 161.09 41.34 0.45 1.57 -0.89
153 290.41 0.87 0.04 0.10 147.49 42.08 0.35 1.22 -0.67
15.8 295.39 0.87 0.04 0.10 151.48 41.64 0.57 1.66 -0.63
16.3 295.41 0.87 0.05 0.13 146.47 36.87 1.32 3.09 -0.44
16.8 300.09 0.87 0.03 0.09 152.66 40.71 0.61 1.79 -0.70
17.3 302.49 0.88 0.05 0.13 162.90 38.72 0.43 1.28 -0.42
17.8 301.25 0.87 0.04 0.11 193.06 41.50 0.73 1.96 -0.54
18.3 300.22 0.89 0.05 0.13 171.54 36.51 0.35 1.19 -0.43
18.8 301.46 0.88 0.04 0.12 210.31 39.84 0.81 2.08 -0.47
19.3 302.96 0.87 0.05 0.13 195.82 39.37 0.46 1.35 -0.36
19.8 296.44 0.87 0.05 0.12 210.21 38.84 0.77 1.95 -0.38
20.8 306.24 0.84 0.04 0.10 291.26 41.16 0.38 1.33 -0.61
21.8 307.68 0.86 0.04 0.10 223.63 36.80 0.65 1.77 -0.50
223 303.48 0.86 0.06 0.12 225.07 37.12 0.65 1.67 -0.34
22.8 307.27 0.86 0.04 0.11 241.37 38.35 0.75 2.01 -0.48
233 304.98 0.86 0.04 0.12 285.11 41.55 0.48 1.52 -0.47
23.8 302.28 0.85 0.04 0.11 226.34 38.78 0.55 1.60 -0.54
243 307.40 0.86 0.05 0.12 310.93 4131 0.62 1.71 -0.40
24.8 304.70 0.86 0.04 0.09 294.95 38.02 0.34 1.24 -0.61
25.3 299.37 0.85 0.05 0.11 275.92 38.24 0.38 1.22 -0.44
26.3 304.49 0.85 0.04 0.11 298.13 39.68 0.43 1.43 -0.57
273 303.16 0.85 0.05 0.12 290.06 39.69 0.62 1.73 -0.43
27.8 303.79 0.84 0.04 0.09 297.03 41.09 0.48 1.53 -0.61
28.8 300.59 0.83 0.03 0.09 311.17 39.86 0.27 1.17 -0.67
29.8 306.00 0.84 0.05 0.13 289.53 40.93 0.95 2.33 -0.35
DSk Sl Sk, AMAT A . Az, AT AEL.

cal

8yp
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