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 .(Majmudar and Gupa, 2000)      
            
         
           .
             

 .           
          
          
          .
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 1979; Flips and Bonner, 1985; Kaplan and Magaritz,
 1986; Wells and Krothe, 1989; Komor and Anderson,
 1993; Feast et al., 1998; Chang et al., 2003; Kellman and
 .(Hillaire-Marcel, 2003; Jin et al., 2004; Choi et al., 2007
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INDEX Ca Mg Na K HCO3 SO4 Cl NO3 TDS EC pH T

Dez-1 55.7 29.5 21.0 1.4 181.2 86.0 30.0 64.0 307.0 833.0 7.4 24.2

Dez-2 75.9 32.7 19.7 1.6 194.6 131.0 35.0 79.0 349.0 768.0 7.4 29.2

Dez-3 66.3 30.8 22.7 1.4 154.3 114.0 31.0 62.0 332.0 721.0 7.4 24.2

Dez-4 51.5 34.3 34.6 2.2 201.3 102.0 50.0 48.0 363.0 820.0 7.2 25.3

Dez-5 45.6 28.9 21.3 1.6 167.8 47.0 28.0 104.0 292.0 691.0 7.4 25.6

Dez-7 57.0 29.5 26.5 3.1 208.0 81.0 36.0 63.0 313.0 770.0 7.7 26.2

Dez-8 42.0 19.7 15.8 1.2 154.3 39.0 20.0 36.0 204.0 465.0 7.8 27.4

Dez-9 57.3 38.2 31.3 2.7 161.0 153.0 41.0 40.0 380.0 850.0 7.8 19.3

Dez-10 77.4 32.0 25.6 1.7 140.9 166.0 44.0 41.0 365.0 739.0 8.3 24.9

Dez-11 40.0 11.0 6.0 0.5 134.2 5.0 5.0 26.0 130.0 273.0 8.4 27.1

Dez-12 47.8 24.5 16.9 1.1 147.6 43.0 23.0 65.0 256.0 527.0 7.9 25.7

Dez-13 48.0 18.0 35.0 0.5 174.5 39.0 30.0 39.0 249.0 499.0 7.8 27.8

Dez-14 34.0 13.0 6.0 0.5 134.2 7.0 6.0 16.0 130.0 265.0 8.0 27.8

Dez-15 56.2 24.3 30.8 1.2 140.9 113.0 36.0 14.0 293.0 622.0 7.6 21.5

Dez-16 51.1 21.0 44.6 2.2 147.6 71.0 79.0 6.0 306.0 712.0 7.7 20.5

Dez-17 55.9 28.4 36.9 1.9 194.6 85.0 51.0 39.0 325.0 724.0 8.0 24.5

Dez-18 50.3 21.6 29.5 1.4 154.3 74.0 45.0 7.0 263.0 591.0 7.9 21.3

Dez-19 39.8 21.9 27.3 1.6 167.8 44.0 36.3 20.0 245.0 565.0 7.2 23.7

Dez-20 68.0 26.0 27.0 0.5 174.5 39.0 38.0 35.0 248.0 586.0 8.4 25.3

Dez-21 70.0 27.0 28.0 0.5 167.8 43.0 41.0 34.0 261.0 598.0 7.6 25.2

Dez-22 43.0 20.0 22.0 0.5 134.2 26.0 28.0 37.0 214.0 430.0 7.7 26.6

Dez-23 31.4 21.3 39.5 1.6 154.3 29.0 43.0 30.0 252.0 515.0 7.8 24.9

Dez-24 78.0 34.0 28.0 0.5 194.6 50.0 42.0 28.0 293.0 660.0 8.2 25.3

Dez-25 68.0 30.0 29.0 0.5 234.9 44.0 42.0 30.0 373.0 604.0 8.3 25.0

Dez-26 52.3 28.2 418.9 2.4 140.9 137.0 583.0 20.0 1152.0 2450.0 7.7 23.8

  EC            .(1388 )  -          .1 
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INDEX Ca Mg Na K HCO3 SO4 Cl NO3 TDS EC pH T

Dez-27 52.5 33.2 33.2 1.0 181.2 117.0 38.0 27.0 456.0 679.0 7.6 25.0

Dez-28 47.4 25.7 36.0 1.8 120.8 90.0 37.0 59.0 568.0 663.0 7.5 25.8

Dez-29 63.0 18.0 20.0 0.5 161.0 29.0 59.0 28.0 875.0 1509.0 8.7 28.0

Dez-30 110.0 34.0 79.0 0.5 234.9 181.0 127.0 14.0 580.0 1038.0 8.9 29.3

Dez-31 81.0 28.0 72.0 0.5 234.9 93.0 51.0 25.0 373.0 805.0 8.4 23.3

Dez-32 103.0 34.0 102.0 0.5 140.9 207.0 119.0 7.0 552.0 1080.0 7.8 22.5

Dez-33 107.0 36.0 79.0 0.5 181.2 145.0 88.0 16.0 456.0 980.0 7.4 24.2

Dez-34 80.2 29.7 112.1 1.9 120.8 257.0 99.0 14.0 568.0 1060.0 7.5 26.2

Dez-35 203.0 74.0 142.0 0.5 161.0 551.0 111.0 13.0 875.0 1739.0 8.3 25.0

Dez-36 127.0 52.0 100.0 0.5 234.9 226.0 86.0 29.0 580.0 1208.0 7.8 25.1

Dez-37 94.0 46.0 117.0 0.5 214.7 205.0 89.0 15.0 548.0 1101.0 7.4 25.0

Dez-38 153.0 69.0 112.0 0.5 221.4 188.0 213.0 21.0 732.0 1538.0 7.1 23.9

Dez-39 60.8 31.8 277.8 2.4 187.9 180.0 352.0 31.0 975.0 1875.0 7.4 24.4

Dez-40 240.3 91.3 54.1 3.3 154.3 691.0 74.0 44.0 889.0 1760.0 7.0 27.5

Dez-42 109.0 34.0 93.0 0.5 181.2 98.0 143.0 38.0 524.0 1073.0 7.2 23.5

Dez-43 42.1 25.4 52.8 1.0 168.4 66.0 67.0 28.0 343.0 740.0 7.3 23.3

Dez-45 56.6 27.8 38.7 1.3 214.7 73.0 59.0 24.0 348.0 740.0 7.1 23.4

Dez-46 43.6 29.0 36.5 1.1 295.2 76.0 45.0 22.0 334.0 787.0 7.4 23.2

Dez-47 89.0 23.0 32.0 0.5 201.3 62.0 48.0 20.0 313.0 653.0 7.4 23.2

Dez-48 39.4 27.5 49.1 1.0 168.4 222.0 48.0 29.0 314.0 678.0 7.6 25.4

Dez-49 102.0 35.0 114.0 0.5 255.0 549.0 145.0 44.0 624.0 1161.0 7.1 24.0

Dez-50 68.0 34.2 168.0 2.1 201.3 547.0 246.0 30.0 782.0 1426.0 7.5 24.4

Dez-51 51.1 17.6 36.4 1.3 134.2 85.0 69.0 6.0 297.0 628.0 ND 21.4

Dez-52 80.0 22.0 34.0 0.5 161.0 90.0 39.0 13.0 280.0 612.0 7.3 21.2

Dez-53 41.5 25.5 41.6 1.6 181.8 76.0 44.0 25.0 302.0 714.0 7.5 22.2

Dez-54 40.1 29.3 43.3 1.4 201.3 467.0 52.0 25.0 340.0 759.0 7.4 22.4
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INDEX Ca Mg Na K HCO3 SO4 Cl NO3 TDS EC pH T

Dez-55 100.0 31.0 39.0 0.5 222.0 134.0 46.0 27.0 334.0 762.0 7.3 23.1

Dez-56 73.0 25.0 35.0 0.5 161.0 154.0 43.0 12.0 280.0 609.0 7.4 22.9

Dez-57 40.3 27.3 46.6 1.5 201.3 251.0 53.0 14.0 338.0 725.0 7.3 22.8

Dez-58 63.0 23.0 37.0 0.5 141.5 156.0 43.0 6.0 286.0 581.0 7.7 24.2

Dez-59 71.0 22.0 33.0 0.5 154.9 124.0 43.0 12.0 272.0 573.0 7.6 23.7

Dez-60 44.5 25.5 61.9 1.4 187.9 757.0 40.0 9.0 354.0 706.0 7.6 23.4

Dez-61 50.8 17.9 57.5 1.3 141.5 237.0 48.0 7.0 329.0 642.0 7.6 26.2

Dez-62 75.3 27.7 114.9 1.8 134.2 383.0 89.0 15.0 554.0 1040.0 7.5 24.2

Dez-63 52.7 21.5 27.4 0.8 128.1 163.0 14.0 7.0 268.0 533.0 7.7 25.2

Dez-64 34.7 26.4 80.3 1.5 214.7 122.0 55.0 12.0 384.0 786.0 7.6 23.2

Dez-65 43.5 24.0 56.3 1.3 154.9 387.0 37.5 9.0 329.0 700.0 7.8 24.5

Dez-66 55.0 25.6 37.1 2.5 248.9 158.0 64.0 17.0 442.0 922.0 7.4 24.3

Dez-67 103.2 45.4 126.0 1.7 228.1 566.0 108.0 44.2 664.0 1353.0 7.2 24.1

Dez-68 59.7 39.0 46.0 2.1 241.6 135.0 59.0 19.0 386.0 843.0 7.3 23.8

Dez-70 63.3 25.8 17.6 1.5 134.2 273.0 35.0 46.0 296.0 606.0 7.3 24.7

Dez-71 46.4 26.4 34.6 1.8 181.8 81.0 42.0 38.0 298.0 721.0 7.5 24.4

Dez-73 71.5 40.5 75.2 4.2 174.5 226.0 42.0 36.0 530.0 1012.0 7.4 24.6

Dez-74 32.8 29.9 104.1 1.5 255.0 186.0 62.0 18.0 491.0 885.0 7.5 23.1

Dez-75 46.0 2.2 33.0 1.0 134.2 657.0 53.0 10.0 283.0 607.0 7.5 23.4

Dez-76 53.1 25.0 38.1 1.3 201.3 189.0 43.0 33.0 350.0 742.0 7.4 22.2

Dez-77 45.0 33.0 40.0 1.3 187.9 105.0 47.0 36.0 356.0 765.0 7.2 22.7

Dez-78 53.0 33.0 14.0 1.2 107.4 141.0 25.0 37.0 304.0 597.0 7.6 23.6

Dez-80 39.0 60.0 114.0 19.8 235.5 186.0 126.0 14.0 612.0 1224.0 7.4 22.7

Dez-81 35.0 47.0 72.0 8.5 248.9 128.0 72.0 15.0 443.0 907.0 7.7 24.3

Dez-82 37.0 34.0 93.0 1.4 222.0 153.0 67.0 11.0 442.0 886.0 7.8 23.4

Dez-83 45.0 36.5 52.4 1.3 214.7 431.0 48.0 8.0 374.0 779.0 7.5 23.5
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INDEX Ca Mg Na K HCO3 SO4 Cl NO3 TDS EC pH T

Dez-84 310.2 196.8 181.1 2.8 168.4 396.0 88.0 8.0 1540.0 2910.0 7.6 25.2

Dez-85 38.0 23.0 159.0 2.1 141.5 329.0 116.0 7.0 566.0 1056.0 7.9 29.2

Dez-86 116.7 56.3 77.8 1.6 141.5 262.0 154.0 5.0 647.0 1262.0 8.6 25.6

Dez-87 49.0 32.0 77.0 1.5 201.3 540.0 68.0 7.0 431.0 860.0 7.7 23.4

Dez-88 36.8 24.7 57.9 1.5 168.4 242.0 54.0 8.0 336.0 694.0 7.8 23.6

Dez-89 45.2 53.2 145.1 2.6 275.7 479.0 133.0 24.0 697.0 1382.0 7.4 25.6

Dez-90 49.0 28.0 39.0 1.5 201.3 99.0 75.0 33.0 328.0 729.0 8.4 23.6

Dez-91 65.0 35.0 141.0 1.9 168.4 340.0 132.0 28.0 697.0 1238.0 7.2 25.9

Dez-92 48.4 41.3 122.0 2.0 222.0 327.0 106.0 10.0 583.0 1163.0 7.3 24.0

Dez-93 32.0 21.0 37.0 1.2 154.9 111.0 40.0 7.0 260.0 556.0 7.6 24.5

Dez-94 37.0 23.0 105.0 1.4 168.4 107.0 106.0 22.0 437.0 904.0 7.5 24.0

Dez-95 26.6 21.2 100.5 1.5 214.7 112.0 74.0 10.0 410.0 819.0 7.9 24.8

Dez-96 43.0 29.5 91.2 1.6 235.5 242.0 84.0 19.0 433.0 922.0 7.4 24.2

Dez-97 43.0 28.0 199.0 2.8 181.8 520.0 290.0 8.0 775.0 1459.0 7.5 25.4

Dez-98 48.0 25.0 233.0 2.2 161.0 195.0 276.0 10.0 824.0 1550.0 7.4 25.1

Dez-99 64.9 27.3 153.5 1.9 154.9 546.0 121.0 18.0 634.0 1242.0 7.6 25.8

Dez-100 75.0 41.0 181.0 1.8 154.9 472.0 163.0 23.0 817.0 1528.0 7.6 25.1

Dez-101 66.8 27.0 34.0 1.4 147.6 215.0 38.0 15.0 327.0 666.0 7.5 21.7

Dez-110 42.0 25.0 43.0 1.6 180.4 60.0 58.0 13.0 378.2 775.0 7.8 26.3

Dez-111 48.0 25.0 31.0 0.8 301.3 83.0 46.0 23.0 391.5 787.0 7.4 23.2

Dez-112 45.0 20.0 32.0 1.1 263.5 201.0 45.0 21.0 347.8 714.0 7.5 22.2

Dez-114 27.0 33.0 75.0 1.4 281.8 184.0 77.0 21.0 413.5 819.0 7.9 24.8

Dez-115 52.0 26.0 87.0 1.5 244.0 98.0 91.0 18.0 452.5 904.0 7.5 24.0

Dez-116 45.0 31.0 40.0 1.2 269.6 130.0 45.0 39.0 343.1 722.0 7.1 23.3

Dez-117 97.0 28.0 38.0 0.5 195.2 65.0 46.0 38.0 321.0 722.0 7.1 23.3
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Sample ID Normalized 15N vs. At. Air Normalized 18O vs. VSMOW NO3(ppm)

DEZ-102 9.9 8.2 5.0
DEZ-103 11.7 8.8 28.0
DEZ-104 6.3 3.2 25.0
DEZ-105 7.4 4.8 22.0
DEZ-106 6.8 5.1 19.0
DEZ-107 11.6 8.2 16.0
DEZ-108 10.4 6.8 16.0
DEZ-109 11.4 7.8 5.0
DEZ-110 9.7 7.7 13.0
DEZ-111 9.9 7.0 10.0
DEZ-112 5.2 2.5 23.0
DEZ-113 7.5 6.0 21.0
DEZ-114 6.6 5.9 21.0
DEZ-115 7.1 6.9 18.0
DEZ-116 10.6 8.2 39.0
DEZ-117 5.9 4.1 18.0
DEZ-12 12.8 9.2 65.0
DEZ-26 7.7 4.8 20.0
DEZ-28 6.1 5.9 59.0
DEZ-30 7.1 6.0 14.0
DEZ-39 7.2 7.0 31.0
DEZ-60 12.7 9.3 9.0
DEZ-7 9.7 8.6 63.0

DEZ-87 6.3 4.2 7.0
DEZ-89 12.0 8.5 24.0
DEZ-90 8.5 7.7 33.0
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