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Abstract: In order to probe the relationship between urbanization processes and the extent of water contamination, measure-

ments were taken the magnetic susceptibility (%) of 114 samples, and of the frequency-dependent susceptibility and magnetic

hysteresis parameters and heavy metal of representative samples from sediments of Guozheng Lake and Tanglin Lake, Wu-

han, Hubei Province. Results show that in Guozheng Lake no principal component predominates and the correlation between

susceptibility and heavy metal content is low. However, in Tanglin Lake, a principal component originating from industry

predominates. Fe (total iron), Co, V, Mn, Ti, Ba, Cr, Ni and Cu are highly correlated with saturation (Ms), isothermal

remanent magnetization (SIRM) and Y and the correlation coefficients are generally higher than 0. 87. For sediments of both

lakes, the correlation of SIRM with contents of heavy metals is higher than that of %. So, saturation isothermal remanent

magnetization (SIRM) can be considered as a proxy of the extent of heavy metal pollution.
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(Shu et al., 2001; Pitambar et al., 2004; 9
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Fig. 1 Location of samples of sediments in Donghu Lake
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Georgeaud et al. , 1997; Zoe et al. , 1999; Gedye
etal. , 2000; Peters and Dekkers, 2003) ;
( H. H.»>
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50 mT (Peters and Thomp-
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1

Table 1 Statistics of the magnetic parameters of sediments in Donghu Lake

(107% m*kg™1) %) (1072 Am?kg™ ") (107% Am’kg™ 1) (mD) (mT)
14.3~163.1 1.1~6.3 6.2~71.5 0.5~7.3 5.9~10.9 27.7~31. 4
86. 2 3.0 24.7 2.7 9.1 30. 1
0. 4 0.6 0. 86 0.8 0.19 0. 04
50. 8~240. 9 0.6~2.2 12. 4~50. 2 0.9~4.2 7.6~12.7 26. 3~41. 2
176. 6 1.4 30. 3 2.8 9.0 29.9
0.3 0.4 0. 49 0.5 0. 20 0.17
2

Table 2 Statistics of the heavy metal contents of sediments in Donghu Lake

TFe 49.4~82. 1 72.9 1.57 0.12 32.1~78.1 68. 6 1. 48 0.19
Zn 104~177 141. 1 0. 92 0. 10 104~148 128.7 0. 84 0.11
\% 85.8~149 130.9 1.71 0.12 66. 8~140 122.9 1. 61 0.16
Ti 4 371~5 549 5151.7 1. 47 0. 05 4131~5 484 5118 1. 46 0.07
Pb 30.6~47.9 39.1 0.53 0. 14 25.9~48.9 42.9 0. 58 0. 14
Ni 25.8~50. 8 42.6 2.29 0.15 20.3~48.4 40. 2 2.16 0.19
Mn 712~1610 1116.3 1.55 0.18 590~1610 1000. 2 1. 39 0. 25
P 549~1 566 898. 7 1. 46 0. 38 548~1 552 767.9 1.25 0. 39
Cr 77.5~114 103. 1 2.95 0.10 71.5~105 94. 8 2.71 0.10
Cu 38.9~63.7 55.5 0.18 0.11 33.4~65.1 55. 2 0.18 0.18
Co 17.1~26.5 22.4 1.72 0.11 12.7~26.5 21.4 1. 65 0.17
Ba 441~712 617.8 0.76 0.12 364~663 579. 8 0.71 0. 14

TFe g/kg, mg/kg,
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Fig. 3 Component plots of reflected relationship between magnetic and heavy metals of sediments in Donghu Lake
a,b. seed.
, 0.69.0.50,0. 47; %% Ba 107* Am’kg™',H. mT, 0. 72
( 0. 61), V(0. 58), Ni (0. 55), ( 2% )s 5.24; Cu=
Cr(0.51) . TFe(0. 45) ;s He, 76.03-+0. 15%+3. 41 Yo+ 1. 09SIRM—1. 63H.,,
3 . 0.73, 3. 96.
) SPSS , “ ”
: Pb=27. 26 + 0. 08x — 1. 20%m % + .
0. 15SIRM—+0. 25H,, , Pb 1070,y 5.95 . Y SIRM

mskgfl 7XF]’)% %,SIRM N O. 5.
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Table 3 Correlation coefficients between magnetic parameters and heavy metal content in Guozheng Lake
Zn \ Ti Pb P Ni Mn Cr Cu Co Ba TFe
b —0.10 —0.53 —0.17 0.85 0.46 —0.53 0.18 —0.43 0.45 0. 02 —0.54 —0.36
Yep (Y6) 0. 20 0.58 0. 22 —.8 —0.58 0.55 —0.34 0.51 —0.35 0.06 0.61 0. 45
SIRM 0. 47 0.19 0.15 0.31 —0.23 0.37 —0.47  0.50 0. 69 —0.33  0.42 0.43
SIRM/Ms 0. 36 0. 57 0. 31 —0.67 —0.70 0.65 —0.58 0.69 —0.11 —0.43 0.80 0.61
He 0.04 —0.28 0.31 —. 39 0.03 —0.32 0.090 —0.26 —0.59 —0.18 —0.06 —0.40
He./H. —0.49 —0.39 —0.07 0.22 0. 57 —0.59 0.64 —0.74 —0.22 0.66 —0.70 —0.64
Ms s SIRM s He , mT.
4
Table 4 Correlation coefficients between magnetic parameters and heavy metal content in Tanglin Lake
Zn \% Ti Pb P Ni Mn Cr Cu Co Ba TFe
X 0. 57 0. 88 0. 87 0. 10 —0.92 0.91 0. 83 0. 90 0. 96 0.76 0. 88 0. 88
Yen (Y6) 0. 32 0. 61 0.63 —0.36 —0.73 0.61 0. 52 0.55 0.71 0. 33 0. 58 0. 56
SIRM 0. 23 0. 87 0.92 —0.13 —0.93 0.85 0. 59 0. 84 0.91 0. 74 0. 88 0. 84
SIRM/Ms  —0.54 0.31 0. 28 0. 47 —0.18 0.22 0. 24 0. 24 0.17 0. 50 0. 30 0.31
Her —0. 22 0.03 0. 08 0.71 —0.02 —0.04 —0.04 —0.01 0. 08 0. 28 0. 08 0. 04
He/He 0. 83 0.18 0. 27 0.08 —0.28 0.23 0. 04 0. 25 0. 38 0.16 0. 22 0.19
s 9T 0.2
el 2 ()
= or =
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2. ERLE, g | i
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Fig. 4 Profiles of SIRM and the enrichments of heavy Fig. 5 SIRM/Ms values (a) and H../H. values (b) in Don-
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V=156. 90+ 0. 27y — S

Table 5 Correlation coefficients between magnetic parameters

16. 71%en %0 +13. 89SIRM — 0. 08H.. ,
and enrichments of heavy metals in Donghu Lake

0. 87, 16. 26; Cu=14. 43+ 0. 16y —
0
2. 87 % + 3. 89SIRM + 0. 15H., 00 SRM SRV LI
0.97, 3.59C  3c¢,3d). —0.40 0.10 0. 66 0. 25 —0.41
7 Y (%)  SIRM  SIRM/Ms H../H.
’ ’ 0.58  0.57 0. 85 0.28 0.27
s 6.2.3.5.2. 7
1- 8’ . ’
s % 3.0%), , ,
(Oldfield, 1991), (% 1.4%).
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