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Application of Geochemical Modeling in the Plotting of Karst Fissure Water Systems
in the North-south Archaic Uplift Ningxia China
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Abstract Northward archaic uplift is the central part of Helan Mountain Northward tectonic system it’s a uplift of Sinian Cambri-
an and Ordovician stratums. There is abundant karst fissure water in the limestone and dolomite of Cambrian and Ordovician. For
the reason of deep embedding and complex tectonic condition scatter and flow condition of the karst fissure water is still obscure. In
this paper geochemical modeling method was used to fix the border between karst fissure water systems and the relationship of diffe
rent systems. The modeling results show that the border between karst fissure water system | and Il is between Yanwan and Lvtao
the border is a moveable groundwater dividing crest and is recharged by quaternary groundwater There is maybe strong groundwater
flow along a water conductive fault between Sun spring and Mengcheng spring about 46 % of the groundwater of Sun spring is from
Mengcheng spring by the connection of this water conductive fault.
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Fig.1 Field map of groundwater dynamics in
North-south Archaic Uplift
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14-serious number of the karst fissure water systems
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1
Table 1 List of the chemical components of Kkarst fissure water sandstone fissure and
pore water and important quaternary phreatic water mg L!
T T.U K Na Ca Mg Cl SO, HCO; CO; NO; F  H,SIiO; TDS pH
A3l O 7 22 882 304.61 180.47 1239.08 1275.25 311.19 0 9.5 3.25 20.8 4092.66 8.19
A33 O 8 19.5 820 339.68 240.02 1552.84 1162.37 228.81 0 20 3 23.4  4295.22 8.12
A34 K 22 1 288.8 20.04 58.33 152.45 230.55 500.34 15 20 4.5 10.4 1051.42 8.71
A40 Q 20 2.5 422.4  63.13 103.3 517.61 559.57 247.12 0 60 3.88 14.3 1870.25 8.19
A4l O 31 1.5 183 46.09 60.77 129.40 278.59 338.64 0 26.25 1.7 12.69 909.40 8.31
A43 O 6 15.5 522.4 134.27 108.16 579.66 773.32 338.32 0 12 2.5 23.4 2340.55 7.96
Ad4 K O 20 4 112.2  65.13  43.75 65.59 175.32 350.85 0 8 0.9 23.4 673.97 8.18
EY34 Q 4 2.5 256 58.12  77.78 241.08 307.40 390.51 3 40 1.25 7.8 1190.69 8.43
EY35 Q 13 4.25 692 110.22 266.76 157.77 1942.89 460.68 0 243.75 3.13 13 3664.81 8.34
EY36 Q — 12 534 77.15 119.71 315.53 994.26 332.54 0 150 3.13Pp — 2372.24  8.21
EY39 Q — 3.5 368.8 20.04 29.77 56.72 93.66 826.78 33.01 75 2.13 23.4 1120.24 8.73
EY67 Q 15 2.5 263.2 13.03 12.76 14.18 43.23 747.46 0 2 2.5 1.7 739.09  8.36
EY68 O — —  989.85 56.11 139.8 1141.59 970 275.8 0 — — — 3188 7.6
G31 N K 16 5 228 3.01 20.66 74.45 189.73 234.92 78.01 0.5 0.58 1.3 725.72 9.71
G35 K 7 7.5 264.8 63.13 60.16 198.54 365.04 356.95 9 0.25 1.9 22.1 1171.19 8.51
G36 K 15 2.5 141.6 32.06 30.38 44.32 129.69 393.56 0 20 1 16.9 615.92 8.01
G38 K O 16 2.5 120 81.16 42.54 51.41 266.58 372.20 0 11.5 0.63 23.4 787.45 8.37
G40 K 1 3.5 524 167.33 426.57 1471.30 898.20 195.25 0 75 1.2 13 3678.25 8.38
G41 c 0 — 5 50.8 60.12  66.23 166.63 204.14 356.95 0 32.5 15.6  883.00 7.67
G422 € 0 13 5.5 421.6 134.27 198.7 647.02 818.95 306.09 9 75 1.2 15.6 2479.59 8.54
G43 € O 9 5.5 375.2 112.22 140.97 413.03 571.58 338.64 0 225 1.1 13 2031.10 7.73
L10 ] O — 18.5 1002 284.57 244.78 1551.10 1513.00 207.40 0 — 2.3 — 4719.46  7.65
L9 € O 14 34.5 1066 331.66 196.88 1577.70 1549.00 283.73 0 12 3.25 18.2 4931.98 7.38
NZ01 O 1 7.38 1225.87 193.75 212.62 1248.3 1979.11 261.32 0 81.77 3 17.71 5237.9 7.6
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Fig.2 Model of the formation of 1.09 karst fissure water

by mix of EY36 loess water and Shuangjing hot spring
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Table 2 The mineral transformation during the formation of karst fissure water in NO.L09 well
CO; g
mot L' 0.019 0.004 —0.002 -3.7E-05 -0.027 -0.04 -0.029 0.1 0.028
3 EY3 G43
Fig.3 The mineral transformation during the recharge of karst fissure water of G43 BY the loess pore water of EY34
NaCl1 CcO2
mot L' 0.013 -0.219 0.247 -0.197 0.365 0.200 -0.012 —0.408 —0.001
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Fig.4 Correlation coefficient of the chemical component A40
between Sun spring and ather groundwater samples
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5 NZ01 A40 A33
Table 5 The transformation of minerals and the mixing ratio during the recharge
of Sun spring by well NZ01 A40 and spring A33
mml L!
VA40:VNZ01:VA33 CO2 g
1 8.11:0:1.88 14.8 6.3 -2.4 0.88 0.05 1.74 -0.39 0.4 -0.3
2 5.5:0:4.5 9.9 3.54 0 0 0.04 1.45 -0.23 0.27 -0.19
3 5.6:1.36:3.03 8.72 3.74 0 -0.21 0.04 1.55 -0.33 0.35 -0.26
4 1.95:3.34:4.70 -0.18 0 3.44 -1.79 0.02 1.27 -0.24 0.26 -0.19
5 2.03:3.30:4.67 0 0.08 3.37 -1.76 0.03 1.27 -0.24 0.26 -0.19
6 6.09:1.1:2.81 9.9 4.23 —0.46 0 0.04 1.58 -0.34 -0.37 -0.27
7 4.33:1.51:4.15 5.89 2.68 0 0 0.03 1.43 -0.24 0.27 -0.2
8 0:4.4:5.6 -4.95 -2 5.29 -2.63 0.02 1.12 -0.2 0.21 -0.15
9 6.18:0:3.82 11.47 0 -0.17 0.04 1.52 -0.3 0.33 -0.24
10 6.53:0:3.47 12.09 4.42 -0.39 0 0.04 1.56 -0.32 -0.35 -0.25
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Fig.3 Model of the formation of Sun spring by water 1993
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