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82°33"18"E  45°07'43" ~ 45°23'15"N 1.3
100 cm’
20 Bartington MS,
Xy 470 HZ) (Xar 4700 HZ) Xt
Xue (Xra)
( ) ( ) Xia(%0)= (Xig— Xie)/Xie X 100%
( )3
(Xip)
(Xra)
1.2 (Co Cr
2013 2014 8 Cu Mn Pb Ni Zn) — -
3 (ICP)
67 4 As  Hg - -
0~20 20~40 40~60 60~ 80 cm (AFS)
5 0~20 20~40 40~60 60~ 80
80 ~ 100 cm 3 0~20
20 ~ 40 40 ~ 60 cm 317 ( SPSS17.0 Excel
1) ArcGIS10
s 2
X )1
9 %0 1
Cr<10%
cv 10% ~ 100% Ccv>
100%
1 A E S 0~20 20~40 40~60 60~80cm 80 ~
Fig. 1 Distribution of the soil sampling sites 100 cm
F 1 Wt STRE L R AR ML AL R E S 4R
Table 1 Characteristics of low-frequency and frequency magnetic susceptibility of the mountainous region
(cm) (%)
Xie 0~20 38 136 3 35 23 61
(10 *m’/kg) 20 ~ 40 31 89 2 29 20 65
40 ~ 60 23 40 2 22 12 52
60 ~ 80 22 43 4 23 11 50
80 ~ 100 20 21 18 20 2 10
Xea(%) 0~20 5 46 -8 5 6 120
20 ~ 40 4 9 -2 4 2 50
40 ~ 60 3 6 -2 2 2 67
60 ~ 80 3 11 -6 2 4 133
80 ~ 100 2 2 1 2 1 50
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Xia 5%
Xea>10% 1
20~40 40~60 80~100cm
0~20cm 5%
5% 5% 5%
20~40 40~60 80~ 60 ~ 80 cm
100 cm 0~20 60~80cm 3
2
F2 BMIRIRAE AL E RO FRE AR B  4
Table 2 Characteristics of low-frequency and frequency magnetic susceptibility of the oasis
(cm) (%)
Xie 0~20 23 64 4 24 12 52
(10" m’/kg) 20 ~ 40 22 69 3 19 13 59
40 ~ 60 26 88 3 21 20 77
60 ~ 80 45 127 21 33 31 69
80 ~ 100 42 124 19 37 28 67
Xu(%) 0~20 3 0.24 -8 2 4 133
20 ~ 40 5 0.32 -6 4 7 140
40 ~ 60 5 0.45 -8 2 10 200
60 ~ 80 2 0.04 0.1 2 1 50
80 ~ 100 6 0.51 0.1 2 14 233
3 TORIRINAE AL EFOINER LR
Table 3 Characteristics of low-frequency and frequency magnetic susceptibility of the desert
(cm) (%)
Xie 0~20 44 167 8 37 31 70
(10* m'/kg) 20 ~ 40 43 233 9 40 37 86
40 ~ 60 27 37 15 27 10 37
60 ~ 80 27 31 22 27 6 22
Xra(%) 0~20 4 56 -6 2 10 250
20 ~ 40 2 10 -1 1 2 100
40 ~ 60 1 2 0 1 1 100
60 ~ 80 1 2 1 1 1 100
5%
0~20cm 80 ~ 100 cm
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2.2 Cu Pb Zn Hg
4 20 ~40 cm 0~20cm
20 ~ 40 cm 0~20cm
Mn>Zn>Pb>Cr>Cu>As>Ni>Co>Hg Mn
Hg 9 Hg
Cr Co
F4 L HIREEEHHES 5 (mg/ke)
Table 4 Distribution of soil heavy metal of the mountainous region
(cm) (%)
Co 0~20 33 9.70 13.75 3.75 10.00 2.62 27
20 ~ 40 16 8.75 13.75 5.00 9.38 3.10 35
40 ~ 60 13 8.65 12.50 5.00 8.75 2.19 25
60 ~ 80 9 8.33 11.25 6.25 7.50 1.77 21
Cr 0~20 33 74.55 93.75 46.25 76.25 13.20 18
20 ~ 40 16 69.45 91.25 37.5 71.88 15.01 20
40 ~ 60 13 71.54 93.75 28.75 71.25 16.32 23
60 ~ 80 9 69.17 88.75 53.75 67.50 10.92 16
Cu 0~20 33 62.46 115.00 35.00 60.00 16.75 27
20 ~ 40 16 69.30 153.75 43.75 59.38 27.92 40
40 ~ 60 13 58.75 101.25 35.00 58.75 17.12 29
60 ~ 80 9 62.92 73.75 51.25 62.50 6.37 10
Mn 0~20 33 697.35 1123.75 331.25 705.00 185.77 27
20 ~ 40 16 623.75 902.50 388.75 613.75 144.68 23
40 ~ 60 13 636.06 823.75 477.50 570.00 135.70 21
60 ~ 80 9 592.78 817.50 518.75 556.25 92.70 16
Ni 0~20 33 27.42 38.75 8.75 28.75 6.43 23
20 ~ 40 16 25.00 37.50 7.50 26.88 8.34 33
40 ~ 60 13 27.69 40.00 7.50 27.50 9.37 34
60 ~ 80 9 24.72 31.25 15.00 25.00 5.15 21
Pb 0~20 33 68.20 150.00 33.75 62.50 27.10 40
20 ~ 40 16 68.83 105.00 27.50 65.00 21.56 31
40 ~ 60 13 66.15 117.50 41.25 60.00 22.06 33
60 ~ 80 9 72.36 146.25 47.50 65.00 29.34 41
Zn 0~20 33 121.89 283.75 53.75 105.00 54.71 45
20 ~ 40 16 148.13 521.25 63.75 112.50 108.14 73
40 ~ 60 13 99.42 166.25 68.75 91.25 27.29 27
60 ~ 80 9 113.19 170.00 70.00 127.50 34.72 31
Hg 0~20 33 0.54 1.84 0 0.33 0.48 89
20 ~ 40 16 1.08 4.25 0.16 0.52 1.31 121
40 ~ 60 13 0.59 1.70 0.07 0.40 0.49 82
60 ~ 80 9 0.54 1.75 0.09 0.51 0.50 91
As 0~20 33 60.54 118.25 21.24 49.22 27.76 46
20 ~ 40 16 60.20 117.88 22.59 49.39 29.50 49
40 ~ 60 13 53.13 112.06 22.97 45.08 26.86 51
60 ~ 80 9 48.55 84.78 24.11 45.76 20.19 42
5 Mn>Zn>As>Cr>Pb>Cu>Ni>Co>Hg Mn

Hg

9
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x5 FNLIEEEEHFHESD H(mg/ke)

Table 5 Distribution of soil heavy metal of the oasis

(cm) (%)
Co 0~20 49 13.47 19.6.0 6.25 15.34 4.33 32
20 ~40 34 13.27 20.24 6.25 13.75 4.34 33
40 ~ 60 22 13.57 19.75 6.25 14.33 3.97 29
60 ~ 80 12 16.61 19.81 13.09 16.71 1.89 11
80 ~100 12 15.71 19.11 12.54 15.62 2.14 14
Cr 0~20 49 65.80 87.50 42.06 67.90 10.92 17
20 ~ 40 34 71.83 95.00 44.80 72.50 12.11 17
40 ~ 60 22 66.37 90.00 39.04 71.25 13.53 20
60 ~ 80 12 60.41 72.14 37.39 63.13 10.40 17
80 ~ 100 12 56.26 70.85 33.75 57.68 12.36 22
Cu 0~20 49 45.51 106.25 28.58 34.43 18.02 40
20 ~40 34 49.95 82.50 24.75 48.13 16.56 33
40 ~ 60 22 49.62 113.75 21.93 41.34 24.24 49
60 ~ 80 12 32.67 52.40 22.11 29.89 8.64 26
80 ~ 100 12 27.71 41.30 17.55 27.45 5.95 21
Mn 0~20 49 700.85 877.88 353.75 731.13 120.76 17
20 ~40 34 685.84 920.00 418.75 716.25 137.80 20
40 ~ 60 22 665.63 926.50 326.25 677.38 135.67 20
60 ~ 80 12 730.96 991.75 577.00 720.69 111.63 15
80 ~ 100 12 685.53 844.13 566.50 686.25 92.95 14
Ni 0~20 49 26.86 55.00 18.75 26.25 5.42 20
20 ~40 34 28.39 46.25 21.25 26.96 5.62 20
40 ~ 60 22 25.95 38.75 17.50 24.94 5.77 22
60 ~ 80 12 24.18 30.66 17.48 25.08 4.50 19
80 ~ 100 12 22.03 29.69 13.85 22.2 5.76 26
Pb 0~20 49 47.17 72.50 23.75 43.75 12.39 26
20 ~ 40 34 50.83 90.00 23.75 50.00 14.15 28
40 ~ 60 22 47.94 70.00 31.66 45.86 11.04 23
60 ~ 80 12 42.46 57.75 29.93 44.41 9.23 22
80 ~ 100 12 35.76 49.66 24.93 36.83 7.27 20
Zn 0~20 49 112.32 187.25 62.50 107.50 27.24 24
20 ~ 40 34 114.59 190.63 66.25 112.71 28.64 25
40 ~ 60 22 116.87 200.13 83.75 100.78 31.81 27
60 ~ 80 12 113.06 232.75 81.19 98.42 41.36 37
80 ~ 100 12 104.43 235.00 68.14 96.54 43.18 41
Hg 0~20 49 0.29 2.75 0 0.15 0.47 163
20 ~40 34 0.35 1.75 0 0.20 0.38 108
40 ~ 60 22 0.50 3.69 0.09 0.18 0.86 169
60 ~ 80 12 0.15 0.26 0.08 0.14 0.06 36
80 ~ 100 12 0.13 0.18 0.10 0.13 0.03 20
As 0~20 49 79.33 136.43 18.05 90.61 36.29 46
20 ~ 40 34 73.25 165.68 20.36 62.16 38.85 53
40 ~ 60 22 79.90 183.71 26.04 83.84 42.34 53
60 ~ 80 12 111.66 182.48 82.92 107.93 27.15 24
80 ~ 100 12 103.45 145.04 75.54 104.67 17.94 17
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Cr Cu Ni Pb Cr Pb Hg
20 ~40 cm As 20 ~
Zn Hg 40 cm 0~20cm
40 ~ 60 cm 20 ~40 cm 0~20cm
20 ~40 cm
0~20cm Hg
Hg 3
Hg
6
Mn>Zn>Cr>As>Pb>Cu>Ni>Co>Hg Mn
Hg 9
Co Mn Ni
* 6 TUELTIEEEREIFES % (mg/ke)
Table 6 Distribution of soil heavy metal of the desert
(cm) (%)
Co 0~20 78 15.98 21.60 6.25 17.05 3.31 21
20 ~ 40 31 15.92 22.88 8.75 16.00 3.03 19
40 ~ 60 2 8.75 8.75 8.75 8.75 0 0
Cr 0~20 78 61.24 78.75 40.13 64.21 9.76 16
20 ~ 40 31 62.28 78.59 34.28 64.04 11.03 18
40 ~ 60 2 71.88 73.75 70.00 71.88 2.65 4
Cu 0~20 78 35.47 78.75 17.91 31.17 31.17 88
20 ~ 40 31 33.21 80.00 19.45 30.40 13.07 39
40 ~ 60 2 51.88 58.75 45.00 51.88 9.72 19
Mn 0~20 78 746.78 1 148.75 519.13 724.38 121.78 16
20 ~ 40 31 687.97 1 083.75 487.00 660.00 145.37 21
40 ~ 60 2 633.75 646.25 621.25 633.75 17.68 3
Ni 0~20 78 25.37 39.10 12.41 25.96 4.30 17
20 ~ 40 31 24.82 31.43 15.05 25.33 4.11 17
40 ~ 60 2 23.13 23.75 22.50 23.13 0.88 4
Pb 0~20 78 42.41 72.50 21.35 40.00 9.99 24
20 ~40 31 43.68 68.75 23.38 40.99 10.92 25
40 ~ 60 2 55.00 63.75 46.25 55.00 12.37 22
Zn 0~20 78 107.69 147.50 67.85 105.39 16.69 16
20 ~ 40 31 100.06 147.50 63.78 101.68 17.98 18
40 ~ 60 2 109.38 138.75 80.00 109.38 41.54 38
Hg 0~20 78 0.25 1.76 0.07 0.16 0.31 122
20 ~40 31 0.38 4.47 0.08 0.16 0.82 213
40 ~ 60 2 0.59 0.60 0.58 0.59 0.01 2
As 0~20 78 85.44 183.54 36.57 87.28 24.69 29
20 ~ 40 31 95.11 144.47 19.64 99.87 28.26 30
40 ~ 60 2 28.59 35.40 21.78 28.59 9.63 34
2.3
P<0.05 As
7 Co Cr Mn Zn Cu
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Table 7 Correlation analysis of low frequency magnetic susceptibility, frequency magnetic susceptibility and heavy metal contents of the
mountainous region

Co Cr Cu Mn Ni Pb Zn Hg As
1
-0.973" 1
-0.944 - 1
Co -0.922 0.927 0.932 1
Cr -0.730 0.694 0.703 0.913 1
Cu -0.270 0.350 0.330 -0.027  -0.431 1
Mn -0.887 0.848 0.841 0.977"  0.963"  -0.190 1
Ni —-0.447 0.301 0.271 0.589 0.832 -0.703 0.746 1
Pb 0.490 -0.278 —-0.192 -0.402  -0.529 0335  -0.564 —-0.824 1
Zn -0.471 0.534 0.508 0.177 -0.235 0977 0.022  -0.541  0.187 1
Hg -0.241 0.201 0.129 -0.147  -0.467 0863 -0.217 -0.469 -0.082 0.852 1
As -0.956" 0.915 0.866 0.768 0.507 0.489 0.721 0.266 -0.475 0.664 0.515 1
* P<0.05 ok P<0.01
8 Pb  Zn
9
P<0.01 Co As Co
As Cr Ni Pb Ni Pb P<0.01 Pb Cr
P<0.05 Cr As P<0.05 Cr Mn
Cu Co As Cr Ni Pb As Cu Co
Pb Hg Ni
x8 LMK UE. MEHMUEREEERSENAXEIH
Table 8 Correlation analysis of low frequency magnetic susceptibility, frequency magnetic susceptibility and heavy metal contents of the oasis
Co Cr Cu Mn Ni Pb Zn Hg As
1
0.867 1
0.289 - 1
Co 0.809 0.991%** —-0.294 1
Cr —-0.807 —0.893* —-0.001 —-0.838 1
Cu -0.815 —0.942* 0.045 -0.914* 0.944* 1
Mn 0.094 0.556 —-0.84 0.654 -0.32 —0.484 1
Ni —0.892* —0.889* —0.142 -0.822 0.982** 0.922*  —0.195 1
Pb —-0.836 -0.859 -0.171 -0.795 0.974**  0.957* —0.231 0.975** 1
Zn -0.581 —-0.586 —-0.335 -0.521 0.773 0.82 —-0.117 0.756 0.879* 1
Hg —-0.54 -0.798 0.236 —-0.813 0.745 0.903*  —0.695 0.673 0.779 0.784 1
As 0.81 0.994** -0.289 0.995**  —0.880*  -0.928*  0.631 -0.858  -0.827 -0.547 -0.808 1
3
2) Mn>Zn>
) 3 Pb>Cr>Cu>As>Ni>Co>Hg
80 ~ 100 cm Mn>Zn>As>Cr>Pb>Cu>Ni>Co>Hg
Mn>Zn>Cr>As>Pb>Cu>
Ni>Co>Hg 3

Hg
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Table 9 Correlation analysis of low frequency magnetic susceptibility, frequency magnetic susceptibility and heavy metal contents of the desert
Co Cr Cu Mn Ni Pb Zn Hg As
1
-0.877 1
-0.982 - 1
Co —-0.87 1.000%* 0.761 1
Cr 0.907 —0.998* —-0.811 -0.997 1
Cu 0.805 -0.991 —0.679 —0.993 0.98 1
Mn —-1.000* 0.866 0.986 0.858 -0.897 -0.791 1
Ni -0.959 0.977 0.889 0.974 —0.989 -0.94 0.953 1
Pb 0.908 —0.998* —-0.813 -0.996 1.000** 0.979 —0.898 —-0.989 1
Zn 0.17 -0.622 0.019 -0.635 0.569 0.721 -0.147 —0.441 0.567 1
Hg 0.991 -0.934 —0.948 -0.928 0.955 0.878 —0.987 —0.989 0.956 0.301 1
As -0.791 0.988 0.661 0.99 -0.975 —1.000* 0.776 0.931 -0.974 -0.738 -0.866 1
3) [10] s s , .
1. : ,
P<0.05 2013, 49(2): 173—-180
(1] S : , .
As Co Cr Mn Zn 1.
Cu P<0.01 , 2013, 21(7): 883-890
Pb Cr P<0.05 cr (12 : ; .
As Cu [J]. ,2012,43(5): 1 054-1 059
[13] R s , .
[J]. , 2012, 57(32): 3 078—
3089
(1] ) [14] , , , .
[J]. , 2008, 40(2): 216221 [J]. , 2011, 31(10):
[2] , , 1 732-1737
[J1. , 2008, [15] > > s
40(5): 806811 [J1. ,2012,49(1): 9-17
[3] s [16] ) , , .
[J1]. , 2013, 34(3): [J]. , 2013, 29(2): 140-147
1086-1 093 (7] , , .
[4] , 1. [J]. , 2013, 44(4):
, 2012, 24(6): 97-102 993-997
[5] s s [18] s s s .
[J1. s [J]. , 2014,
2011, 18(12): 43-49 34(4): 987995
(6] ) ) , [19] ) , ,
[7]. , 2011, 31(10): B ,
1731-1 737 2014, 51(6): 1 242-1 250
[71 , [20] [7.
[J1. ,2011, 39(5): , 2014, 45(5): 1 089-1 093
76-82 [21] S : , .
[8] , [ Ul
, 2011, 23( ): 78-83 , 2013, 21(7): 883-890
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The Soil Magnetic Susceptibility, Heavy Metal Characteristics
and Correlation Analysis in the Xiaerxili

ZHAO Shanshan, WANG Yonghui"
(College of Geography and Tourism, Xinjiang Normal University, Urumqi 830054, China)

Abstract: The coupling relationship between soil magnetic characteristics and heavy metal is one of the hot issues in the
study of environmental science. In order to ascertain the soil magnetic susceptibility, heavy metal characteristics and their
correlation, 67 soil profiles in the Xiaerxili area was selected to determine the magnetic susceptibility and heavy metal contents.
The results showed that: 1) Low frequency magnetic susceptibility features: the relationship between the low frequency magnetic
susceptibility and the soil depth of the oasis was uncertainly; while the low frequency magnetic susceptibility value was decreased
both in mountainous region and desert with the increases of the soil depth. In addition, the soil frequency magnetic susceptibility
values were low in Xinjiang. 2) The order of heavy metal elements contents in mountainous region was as follow: Mn>Zn>Pb>
Cr>Cu>As>Ni>Co>Hg; which in oasis was: Mn>Zn>As>Cr>Pb>Cu>Ni>Co>Hg; and in desert was: Mn>Zn>Cr> As>Pb>Cu>
Ni>Co>Hg. 3)By the analysis of soil magnetization, characteristics of heavy metals and their correlation in the Xiaerxili area, it
was concluded that: in different types of soils in the study area, low frequency magnetic susceptibility and soil depth was
significantly correlated in mountainous region, and significant correlation among heavy metals. Through the above analysis, it
could provide a scientific reference for the management and protection of the regional environment.

Key words: Xiaerxili; Soil; Magnetic susceptibility; Heavy metal; Correlation



