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( Vaziri and Salamati 2001

Fig. 2 Geological map of Jajarm plain (adapted from the geological map of 100000 Robate
Qarabail, Vaziri and Salamati 2001)
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Table 1 Analysis of surface water samples (mg/1) collected from Jajram Plain

Station X Y Ca Na Mg K  HCOs CO* Cl SOy
Wil 445722 4082095 1659 910.5 198.5 18 299.6 8 437.5 1617.8
W2 440857 4085853 209.7 1046.5 170.5 24 256.9 17.9 466.1 1943.8
W3 445985 4086704  90.9 910.5 127.2 15 293.5 8.27 542.5 1220.8
W4 443894 4088104 141.8 3225 125 15 2447 6.52 360.5 644.9
W5 448409 4089039 1759 10945 213.5 15 214.2 16.7 844.5 1703.8
W6 450918 4089245 206.8 780.5 231.5 12 250.8 6.75 1200.5 13758
W7 440598 4089898  84.9 548.5 126 15 214.2 6.7 627.5 744.3
w8 446495 4089994 594 589.6 94 15 250.8  7.82  408.5 815.3
w9 443477 4093848  91.1 338.9 92.5 12 2203  6.15  403.7 531.3
w10 448739 4094974  85.2 120.4 63.5 21 202 4.85 322.1 204.7
wll 441700 4094350 8.96 29.02 7.72  0.02 3.646 0.13 13.14  21.23
wi2 446275 4092225 6.93 23.91 7.97  0.02 4.16 0.1 12.09 16
wl3 444250 4098600 8.76 23.23 8.08 0 4.41 0.1 11.09 17.18
wl4 447950 4091950 12.89 36.96 1529 0.02 4.41 0.14 22.03 36.48
wl5 446150 4086950 10.15 27.63 9.15 0 5.5 0.12 15.03 26.2
wl6 444525 4092150 5.56 22.28 4.89 0 4.01 0.22 8.17 11.22
wl7 445600 4081925 13.84 46.56 22.94 0 4.4 0.13 23.53 46.41
wl8 438600 4088000 17.7 50 10.5 0 5 3.2 27.9 48.8
w19 444850 4089650 3.9 5.2 2.7 0 4 0 4.3 3.7
w20 449100 4095600 4.7 6.4 3.6 0 3./8 0 6.8 3.7
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Fig. 3 Piper diagram of the samples taken from Jajarm plain aquifer
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Table 2 Analysis of surface water samples taken from Jajarm plain
.. Anions, mg/l Cations, mg/l TDS, FEC, um
statistics  hardness SOs4 Cl  HCO; K Na Mg Ca pH mg/l hos/cm
Max 230.3 3.7 26 2.7 0 43 19 27 178 527 862
Mean 939.4 20.1 363 3.8 20 392 114 74 8.0 3746 5833
Min 940.0 20.0 37.0 34 1.2 400 13.0 58 8.1 3720 5850
SD 411.7 7.7 158 1.0 14 158 49 38 82 1461 2318
CVv 43.8 385 434 268 726 403 43.0 513 82 39 39.8
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Fig. 5 Division of water input zones and horizons into Jajarm plain aquifer in the study area
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Fig. 6 Diagram of the evolution of water Jajarm plain from Eugster and Hardie (1987; Warren 2006)
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Abstract

Jajarm Plain in the province of North Khorasan is located, in terms of structural zoning, in the north of the
central desert basin and in the south of the Alborz mountain range. The aim of this study was to investigate
the factors influencing the evolutionary process of groundwater resources and hydrogeochemical
characteristics of water resources of Jajarm plain. To achieve this goal, 20 water samples were taken from
the plain wells and physical parameters such as pH, TDS, EC, and salinity were measured in situ using
multimeter. In addition, the chemical properties of the surface water entering the plain were also evaluated.
The hydrogeochemical analysis was carried out in the laboratory through induction plasma method, the
statistical analysis and modeling were performed in Chemistry and AqQA software environment. According
to the Piper chart, most of the groundwater in this plain was a part of the sodic and chloride type facies, and
in some examples, the sodic facies and the sulfate type. Chemical analysis of water entering the aquifer of
Jajarm plain showed that the sources of ions entering the plain of Jajarm were affected by the lithology of
rocks and sediments that were exposed to weathering for a long time; hence, as the plain waters, due to the
passage of the detrital evaporation formations of the third period (marl, salt gypsum, and marl limestone
formation), have dissolved them and increased the ratio of Cl+ SO4> HCO. The results showed that the
presence of rocks and minerals of carbonate (calcite), sulfate (gypsum) and silicate (tuff and detrital igneous
rock) in the water passage has caused the scenarios of Ca>COj3; and Ca+Mg>CO;. Based on the calculations,
it was found that the evolutionary trend of water samples in this plain, if not properly managed, will lead to
the formation of SO,>Mg ratio, which will probably lead to the formation of sodium carbonates and halites
in the future, and also eventually rising EC and the emergence of saline in the Jajarm plain in the future.

Keywords: Geology; Hydrogeochemistry; Plain; Water Resources.
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